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Promocijas darba vispr gjs raksturojums

Promocijas darbs sastno ievada, trim dam, secigjumiem un 11
pielikumiem. Darba apjoms - 159 lappuses, (ar kualiem 187 lappuses), 21
tabula, 31 a#is, 237 bibliogifijas nosaukumi un interneta resursi latviesu,
andu, vacu un krievu valoal Autore ir beigusi Latvijas Lauksaimnibes
universitites lzgitibas un rajsaimniedbas institita pedaggijas doktora studiju
programmu. Kopjais pedaggiskais darba sks ir 21 gads, t.sk. par lektori
strada kopS 1996. gada Latvijas Lauksaimibes universitté Lauku inZenieru
fakultate Zemes iecibas ungeodzijas kateds, do@ studiju kursugeodtzija,
mernieciba, topogiifiska raseSanaun datorgrafika specialiite.

Augstskolu dartbai jaietver izgitibas nodroSi@#isanu, lai topoSie
specilisti varetu sasniegt §c iesjas auggitku kompetenci, viemlzigu iesgju
radiSanu viam sochlajam gru@m izgiitibas iegu@, jaunu ziasSanu ratsanu
augstas kvalites tijumos, tautsaimnig@bas un visas sabiabas neprtrauktu
attistibu utt. (Bruner, 1962, 1977; Ke, 1999, Bologna beyond, 2010).

Augstskolu absolventu kvalitabi izglitibai profesioala darliba ir
principiali svariga nozme visas valsts akotré. Musdienu pasaél vajadigi
specilisti, kas spj anali£t saregitas pafidibas, noteikt prolsmas luttbu un
Iidzelus @s risiriSanai, to analgjot, sinteZjot un iz\ertgjot, efekivi izmantot
informaciju un konstrukitvi sadarboties ar citiem.

Tadgjadi izzipas aktivifite, patsiviba un sisgtmiskas doraSanas
atistba ir viena no priorittem misdienu augstskal un ir loti batiska
inZenierziatpu studips.

UNESCO sadadba ar ®&dam autoritalvam starptautiskm
organiacijam ka FEANI (Eiropa), ABET (ASV) un inZenieru izibas
asocicijam un biedibam izvirzjusi pragbas 21. gadsimta inZenierim. Staamt
ir augsta profesicita kompetence, néptraukta persoivas un profesiata
pilnveidoSaAs, sava intelekdla potencila atfstba, modeiSanas,
prognozsanas un projek$anas, &k af petnieabas un izrdginajumu metozu
parvaldiSana. Tas viss nepiecieSams jaunu inlitwn materlu vertibu
radiSanai Codruna, 2009).

Sobid Eirops un tai skai Latvija tiek aktualizta topo3o spediistu
kompetences veidosas) ieErojot darba tirgus prasas un to dinamiku
(Hocosa, 2009). Tas name aii inZzenierziatnpu studiju programmu un atsekis
kursu izrteSanu atietba pret doéSanas kvalitti un profesioalo kompetenci
ka vienu no studiju rezuitiem, skaidru un profesiatu rezulitu sasniegSanas
procesa izpratnes nodro&anu.

InZenierziatypu programmas hitiska probéma ir nepietiekami
kvalitativa un savlaitga ziraSanu, prasmju un kompetences ieguve mati&m
un dabas ziibas visp@argjas un profesioflas vickjas izghtibas programis
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(ANO Attistibas programmas..., 2006)&dejo gadu ekonomisk krize $So
situaciju draud pasliktiat vel vairak.

ProbEma geodtzijas studifis ir tieSi pirma kursa studentu siniska
profesioralas kompetences veido3an veiciraiSana 3, lai vipi meérktiecigi
iesaisttos Saj proced. Studentiem ir aratkirigs ziraSanu imenis matetika
un fizika, kas rada probinas eksakatajos kursos augstskdlai veiciratu
sekmgaku profesioalas kompetences veidoSangsodtzija jau pirmaji kurs,
ir nepiecieSamgastenot idu didaktisko modeli, kar sisemiski sakirtoti ta
elementi, oriergoties K studiju procesu,atuz rezulitiem. Centi ir students
ar vina pieredzes iaganas veidu un kur$ nav vienalglz pret to procesu,ak
veidojas vha profesioala kompetence. Modelimapat pientrotam studentiem
ar daZdu ziraSanu un prasmjuirheni eksaktajos kursos un kt¥giem
maciSaras stiliem.

lepazstoties ar zigtnisko literatiru, rakas seciat, ka daudz gtijumu
veltits eksakto priek8metu didaktikai, bet inZenietizin didaktika to ir
saidzinoSi maz. KonkretBjot inZenierziatnu programmas,agecina, ka ar
geodtzijas studiju proldmam ir nodarbojuSiesloti maz pedagogu, turk
Latvija tas ir pirmais autores veiktaiad® veida ptijums.

Studiju kursigeodzija, inZeniegeodtzija, merniecba un geodzijas
pamati Latvijas augstskak ir vaimkas studiju programas. Ipasu vietu tie
ienem Latvijas Lauksamni@gas universiiteé un Rgas Tehniskaj universifite,
kur stuct topoSie zemes i&fibas,geonttikas ungeodzijas inZenieri.

Geodzija un citi ar So jomu saisie studiju kursi ir vieni no
galvenajiem topoSo spatistu izglititba. Zemes iecibas inZeniera profesijas
standai (2008) ir formuttas iedgistanis kompetences, prasmes uraganas,
kuram jabat apditam, iedistot attietgo kvalifikaciju.

No mirgta standarta redzams, ka lielailgiano &m jasak veidoties
studiju kursageodtzija apguves laik un to Zemes iécibas specialites
studenti 8k macities jau pirm kurs. Tad tiek apati geodtzijas teottiskie
pamati, bet laboratorijas darbos uadibu praks — nepiecieSaas prasmes un
kompetence, kas ifoti svaigs priekSnoteikums ugeockziju balstto kursu
sekniga apgué. Zemes igcibas inZeniera profesialaja darliba loti lielu vietu
ienem tieSi argeockziju un nerniedbu saisiti darbi (Zemes i@cibas inZeniera
..., 2008). Tpec geoctzija viennozmigi ir viens no svagakajiem studiju
kursiem izeletas specialites apgus.

Promocijas darba autorei ir ilggaa pieredze studiju kursgeodzzija
docSara gan Zemes i&cibas, gan vadiku citu studiju programmu studentiem.
Pirma petjjumu joma ir, lidu profesioflo kompetenci studenti iégt un la ta
veidojas studiju kuis geockzija. Otra @tijumu joma ir do€Sanas kvalittes
uzlaboSana, lai topoSajiem spistiem hitu iesgzja iedit pec iesgjas augstku
profesioralo kompetenci studiju kuiggeodszija.
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Promocijas darba tegtisko jaufjumu izklasta pirmags divas nodéas
ieverots sekojoss princips: vispirms tiek apshadr attieGgo tematu saigie
visparigie jaugjumi, pec tam, balstoties uz dadu autoru ptijjumiem, analizts
apskaimais gdziens un tad testisko pEtijumu izmantoSana praks

Promocijas darba pirm@aj dda veikta profesioflas kompetences
jedziena anate, izdaiti tas rditaji. Sie jaujumi analizti, balstoties uz
zinatnieku gEtijjumiem un ataiam, Eiropas un Naciatas/Latvijas kvalifikaciju
ietvarstrukiiras rekomengtijam (Latvijas kvalifikaciju ietvarstrukira, 2010)
un Zemes i@cibas inZeniera profesijas standartu (Zemesilegas inZeniera ...,
2008).

Balstoties uz kogriwvo macibu teoriju un konstruktisma pieejas
zinatniskas literatiras anaki, tai skaifi didaktiskajiem modém, izveidots
geockzijas didaktiskais modelis. Izveidotais ufirlpaudtais modelis iridzeklis,
kas veicina topo3o zemes i@bas spealistu profesioalas kompetences
veidoSanos.

Petfjuma objekts
Geodtzijas studijas augstskol

Petijuma priekSmets
Studentu profesiaitas kompetences veidoSapeokzija.

Petijuma merkis

Pamatot profesiatas kompetences veidoSanggodzijas studijs,
izvertejot profesionalas kompetencesaditajus un to sasniegSanas igss un
izstradajot, aprolgjot unistenojotgeodtzijas studiju didaktisko modeli.

Pettjuma hipoteze
Profesionala kompetencgeodzijas studijs veidojas sekigak, ja:

e tas notiek, izmantojoigeodtzijas studiju didaktisko modeli,
kur§ pamatots uz kogivb macibu teoriju un konstruktisma
pieejas pamatprincipiem, akcejut eksemmras studijas;

e ir pamatots un izsidats laboratorijas darbu saturs sakarar
lekciju saturu, iesrojot eksemgro principu;

e studentiem veidojas izpratne par savaciaras stilu un i
ipatrbu izmantoSanu studiju pilnveig

e studenti paSi izurte profesionalas kompetences veido%an
procesu un rezuitus.



Petijuma uzdevumi

1.

Analizét zinatnisko literatiru par: profesioflas kompetences
raditajiem un #s veidoSanos studiju pro@ekognitvo macibu
teorijam un konstrukWisma pieeju, ieskaitot ekserapd studiju
izmantoSanu eksakto priekSmetu apguwn didaktisko mode
veidoSanas pamatprincipiem.

Izstradat geodtzijas studiju didaktisko modeli, kurs balstuz
kogniivo un konstrukivisma pieeju, akcegpt eksempiras
studijas, studentu #iSaras stilu un geodzijas profesionlas
kompetences veidoSampasnosrteSanu.

Izstradat geockzijas laboratorijas darbu saturu atbilstoSi
eksempirajam principam.

Veikt izstradata didaktiski modda ekspertsrteSanu, iegto datu
matenatiski statistisko apsidi un rezulfitu izverteSanu.

Parbaudt izstradato geodszijas studiju didaktisko modeli,
organizt studentu pasnavtejumu par profesioflas kompetences
veidoSanos, veikt iggo datu mateutiski statistisko apsidi un
izvertet profesioralas kompetences veidoSanogeodzijas
studifas.

Pamatojoties uz izgttlato geockzijas studiju didaktisko modeli un
empriska petjjuma rezulitiem, izdart secirmjumus un izveidot
ieteikumus racibsgekiem eksakto kursu désara.

Petijuma metodologisko pamatu veido

1.

Gestaltpsiholgija un kognitva psiholgsija ka viens no kognito
macibu teoriju pamatiem: Kohler, 1929; PiaZze, 1925/2002
Beprreiimep, 1957/1987; labinos, 1996; Jlesun, 1951/2000;
Couco, 2006 u.c.

individualas kognitvas ipatrbas, nacibu rezultu vertéSana un

pasnoerteSana: Hahele, 2006; Karpova, 1994; Kolb, 1984;

Maslo, 2001; Rogers, 1969; Witkin, 1982; Zogla, 200

I'pebenes, bopucosa, 2000; Xonoanas, 2002/2004 u. c.

Kognitivo macibu teoriju pamatprincipi:

e izgltiba, virdta uz cileka persotbas afistbu: Piaze,
1925/2002; Vigotskis, 1939/2002; 1947/200Fpynep,
1973/1977 u.c.

e zinaSanas Kk akiiva, pieredzes virzoSa konstBanas procesa
produkts: Bruner, 1961; Novak, 1979; Vigotskis, 42802;
Beins-bape, 2001; kKemnm, 1955/2000; HKisizea , 2008;
Komxacaposa, 2004 u.c.



e radoSums un probiu risireSana mcibas/studifis: Dewey,
1929; Edelmann, 2000; Gagne, 1968; Garleja, 200®aRa,
2002; Schon, 1983bpyuep, 1973/1977;lepkau, 3a3bikuH,
2003;Counco, 2006 u.c.

e gerctiska maciSaras un eksemplas studijas, to principi:
Fuhrer, 1997; Klein, 1968; Knubel, 1960; Kéhnlelt§87;
Wagenschein, 1965, 1968; Wittenberg, 1988 tun, 1986;
Byoep, 1995 u.c.

e sadarlba un darbs gras: Halfpap, 1992; Keller, Novak,
2000; Mertens, 1974; Rubana, 2002 u.c.

4. Konstrukivisma atzjas par konstruktéo mnaciSanos, racibu
procesa pgnoSanu un individilu pieeju zimSanu ¥rtéSanai:
Bruner, 1961; Gardner, 1991; Gudjons, 1998; Nova8y9;
Zogla, 2001; Kmm, 1955/2000CTepubepr, 1985/1996 u. c.

5. Didaktisko mod&u veidoSanas teorijas un pieejas: Gudjons, 1998;
Klafki, 1985/1996, 1989; Winkel, 1997; Zogla, 20012001b,
2001c, 2001dtITodhd, 1963 u. c.

6. Profesionlas kompetences veido3an izpratne: Briede, 2009,
2011; Keller, Novak, 2000; Garleja, 2006; Haberma8y1;
Halfpap, 1992; Jame, 2009; Kike, 1999; Rubana, 2002; Schdon,
1983; Strode, 2006; a, 2005; Zogla, 20018umuss, 2003 u. C.

Petijuma izmantotas zimatniski pétnieciskas metodes
1. Teortiskas metodes:
e zinatniskas pedaggiskas un psiholgiskas literatiras
anaize;
e normatvo avotu (LR un citu valstu dokumentu, profesiju
standartu u.c. izgfibas dokumentu) anak.
2.  Empriskas metodes:
e datu ieguves metodes:
- aptaujas (ankeganas);
- ekspertérteSana;
e konstagjoSais un prveidojoSais pedagiskais
eksperiments;
e datu statistisk apstade:
- primaras (aprakstass) statistiskas: abggh un
relatva frekvence, moda, meitha;
- sekundras statistikas — hi kvadla kriterijs;
- Kendala konkoracijas koeficients.



1. tabula

Promocijas darba izstrades posmi

Praktiska darbiba un empriskais

nS

Posmi Teortiskas studijas -
pétijums
2006. — 2007. gads. EssSsituicijas anakze, probému apzinsana, ptijuma
objekta, priekSmeta un tematadiey
1. Ar geockzijas studim saistto 1. Studiju kursgzeockzija
dokumentu izpte (kursu docSanas prpemsana Zemes
programmas, profesiju standartj) iericibas specialites 1. kursa
2. Didaktisko mod&u veidoSanas studentiem.
1. principu izEte. 2. ZinaSanu un prasmju noteikSan
posms| 3. Zinatniskas literatiras izfgte par uzdevuma izstide.
kognitivisma un konstruktisma
atzinam studiju proces
4. Temata precigSana, rarka un
uzdevumu formw@Sana.
5. Publikaciju gatavoSana un
lidzdatba konferengs pEtijumu
rezuléitu prezerdSanai.
2008. — 2009. gads. Hifgaes par profesiaas kompetences veidoSanos
geod:zijas studifis izveide
1. Profesionlas kompetences 1. Sakotngjas ziraSanu un prasmju
kritériju un raditaju izpete. noteikSanas orgaréiana un
2. Geockzijas studiju didaktisk rezulitu apstide.
modda elementu teétiska 2. Studentu raciSaras stilu
2. pamatojuma izte. noteikSana un rezatu
posms| 3. Individuala maciSargs stila izverteSana.
izpéte. 3. Studentu pasSnewteSanas par
4. Publikaciju gatavoSana un profesioralas kompetences
lidzdatba konferengs petijumu veidoSanos orgarégana un
rezul&tu prezerdSanai. rezul&itu izverteSana.
4. Geodzijas studiju didaktisk
modda veidoSana.
2010. — 2011. gads. Higzes precigSana
1. Literatiras izjgte pargeretiskas | 1. Didaktiska modda galga
maciSaras un eksempla izstrade.
3 principa izmantoSanas iegpm 2. EkspertérteSana pageodizijas
po s.m S geodzijas studigs. studiju procesa un satura
2. Publikaciju gatavoSana un didaktisko modeli.
lidzdatba konferengs pEtijumu 3. Didaktiski modéda parbaude un
rezuléitu prezerdSanai. petijumu rezulstu visparinaSana.
4. Promocijas darba noforana.

Avots: Autores konstrukcija



Petijuma baze un respondenti

Petijuma izlases kopu veido to Latvijagiehijas un Moldovas
augstskolu studenti, kuri apgt geocdtziju vai mnErnieabu. Latvijas
Lauksaimnietbas universiites (LLU) Lauku inZenieru fakuites (LIF) 302
studenti, Meza fakultes (MF) 121 students,ifas Tehnisks universiites
(RTU) Buvnieabas fakulites (BF) 295 studenti, Latvijas Univeidés (LU)
Geogaifijas un Zemes zitgu fakulites 24 studenti un &eknes augstskolas
(RA) InZenieru fakulites 38 studenti. Naarzemju augstskam patijuma
iesaistti Cehijas Dabas z#ipu universiites (DU) Vides fakulites 58
studenti, Moldovas Lauksaimniteas universiites (MLU) 40 studenti. &juma
eksperimerila grupa ir Latvijas Lauksaimniglzas universittes Zemes iécibas
specialiites 1. kursa 163 studenti. Iz&ifita didaktiski modda
ekspertérteSara  piedaljas 10 eksperti. Pavisam promocijas darba
eksperimeralaja petijuma iesaistti 895 respondenti, tai skaiB885 studenti un
10 eksperti.

Petfjuma teoretiska novitate un noamiba

Izpetiti un pamatoti profesiaio kompetenci raksturojoSieditaji un
tas veidoSahs geodtzijas studijs.

Izvertetas kogniivas niacibu teorijas un konstruitisma pamatprincipi
un to izmanto3anas iegps geockzijas studijs.

Izverteti un adapiti eksempiro studiju principi (eksemptais —
noteiktu rakstugu laboratorijas darbu un pi€na izvéle sakaiba ar lekcijus
saturu; gergtiskais — informacijas izklsts no esturiska aspekta, teorijas un
prakses sasaisteeodtzijas ziratnes sasniegumu izmanto8adialoga — akva
un konstrukiva studentu iesaiSaras studiju proces sadariba uzdevumu
veikSan) geodtzijas studigm.

Izstradats geodtzijas studiju didaktiskais modelis, kursisemiski
salartoti modda elementi, oriemjoties ka uz studiju procesuatuz rezulitiem,
akcengjot geocdtzijas do€Sanu atbilstoSi eksengpb studiju principiem, kur
centd ir students ar wia pieredzes igganas veidu, izmantojot indaki -
dedukivo pieeju. Visi mode elementi kop veido sistmisku, nerktiecigu
rezulta un procesa saibt: paratli studiju kursa rarkim, uzdevumiem,
saturam, pinotajiem rezulitiem — zimSarmm, prasmm un kompetencei,
studiju metodm, metodiskajam un matelii tehniskajam nodroSiumam,
butiska ir dikuma, starpertéSana, nosguma érteSana/paSna@vteSana
(maciSaras stila un geodtzijas profesioflas kompetences veidoZan
noteikSana) un eksenapb studiju principu izmantoSana da#s studiju vi@s.
Modelis piengrots studentiem ar dadu ziraSanu un prasmjdrheni eksaktajos
kursos un atdrigiem naciSaras stiliem. Didaktiskais modelis ir izmantojams
eksakto kursu d@Sars, ipasi tajos, kur ir laboratorijas darbi.
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Izvertets geockzijas laboratorijas darbu saturs (cahis, pakirtotas un
parejas tematu grupas) salst ar lekciju saturu, iedrojot eksempiro principu,
kas nodrosina teorijas un laboratorijas darbu aatisémiskas mijsakabas.

Pettjuma praktisk a nozamiba

Izstradati uzdevumi studentu akotrgjo zinaSanu un prasmju
noteikSanai mate#tika, fizika un geogfij a.

Izstradata anketa studentu pasSmsoSanai, ar kuras palzibu var
noskaidrot profesiditas kompetences veidoSangmodzijas studijs.

Izpetita studentu profesiatis kompetences veidoSen geockzija
empriska [imen, izmantojotgeockzijas studiju kursa didaktisko modeli.

Izstradats studiju kursazeodezija laboratorijas darbu saturs (ceatis,
pakartotas un p@rejas tematu grupas) sal@r ar lekciju saturu, iedrojot
eksempiro principu.

Izveidoti ieteikumi nacibsgekiem eksakto kursu des&ars,
pamatojoties uzzeodzijas studiju didaktisko modeli un emnigska petijuma
datiem.

Petijuma robezas

Promocijas darb petits geockzijas studiju process un saturs no 2007.
gadaidz 2011. gadam urepjuma iesaisitas pavisam 6 augstskolas: 4 Latvijas
— Latvijas Lauksaimni@bas universiite (LLU), Rigas Tehnisk universitite
(RTU), Latvijas universiite (LU), Rezeknes augstskola (RA) una?zemju —
Cehijas Dabas zhtpu universiite (DU) un Moldovas Lauksaimnigzas
universiite (MLU), kums da#Zdas studiju programas studenti apgst
geockziju. Dazdas augstskak attieggais studiju kurss saucas latigi:
pieneram, LLU Zemes iacibas, RTUGeonatikas un RA Bivnieabas studiju
programmas 1. kurd - geockzija, bet LU Geolaggijas bakalaura studiju
programm - geockzijas pamati.LLU Zemes iefcibas studiju programinl.
kursa studiju kursazeodzzija teoktiskas ddas apjoms ir 8 KP un @nibu prakse
2 KP apjom. Pec apjomageockzija ir vislielakais studiju kurss,apec ta
ietekme uz turpakajam studigm ir batiska, jo ir pamats turpakajiem kursiem
geodkziskie ili, inZeniegeodzija, ddgji art fotogrammetrijaun kartografija.
Darta autore lieto studiju kursa nosaukungeodtzija. Petijjuma pavisam
iesaistti dazdu augstskolu 885 studenti, bet sakar to, ka promocijas darba
autore doeé geockziju LLU Lauku inzenieru fakulites zemes i&ibas
specialifites 1. kursa studentiem, eksperinangrupa (163 studenti) ierobeZota
tikai ar So studiju kursu.

Promocijas darbiegitie rezulfti ir aproketi visas petijjuma iesaisttajas
augstskals.
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Teézes aizsiveSanai

1.

Zinatniski izpetiti un pamatoti profesiaito  kompetenci
raksturojoSie aditaji un studentu iesaiiaris pasnogrtéSanas
proced veicina profesiofias kompetences veidoSangeocEzijas
studifas.

Geodzijas studiju didaktiskais modelis, kurir sis€miski
salértoti elementi, orierdoties k& studiju procesu, at uz
rezulaitiem, akcergjot geoctzijas do€Sanu atbilstoSi eksengob
studiju principiem (eksem@o, geretisko, dialoga), kur certrir
students ar wia pieredzes iaganas veidu, ir studentu
profesioralas kompetences veido%an ldzeklis geodzijas
studijs. Modelis pierarots studentiem ar dadu zireSanu un
prasmju imeni eksaktajos kursos un kbt¥giem naciSaras
stiliem. Didaktiskais modelis ir izmantojams eksakkursu
docSars, ipasi tajos, kur ir laboratorijas darbi.

Pamatots un izstdats laboratorijas darbu saturs (catis,
palartotas un @rejas tematu grupas) salt@r ar lekciju saturu,
ieverojot eksemmro principu, nodroSina lekciju un laboratorijas
darbu satura si@niskas mijsakabas un ir priekSnoteikums
veiksmgam profesioflas kompetences veido%an procesam
geodzijas studifs.
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Promocijas darba saturs

Darba ievad pamatota temata izke un aktualite, raksturota risama
probkma, noteikis ptjuma objekts, priekSmets, amkis, uzdevumi, izvirda
hipottze, k& af noteiktas ptijuma robezas. levad dots af petijuma
metodola@iskais pamatojums, naitas [gtijuma metodes un posmi, raksturota
pétijuma kaze, noteikta ptjjuma zinatnisk novitate un praktisk noamiba, dota
petijuma rezullitu aprofacija un izviratas €zes aizstvéSanai.

Promocijas darba 1. dda Profesiorilas kompetences veido%an
studijas anali£ts profesionlas kompetencessfiziens un @s maditaji, dazidas
pieejas profesiaiias kompetences izpratneg ki apskatta kompeteéu pieejas
butiba izgitiba un analizta profesioAlas kompetences veido%an studiju
proced augstskal un, konketi, geodtzijas studifs. 1. dda sastv no 2
noddam.

1.1.nodda Profesiorlas kompetence#@ziena anake un &s raditdji
apskatts kompetencesglziens un dadas pieejasas skaidrojumam. & tam
raksturota profesiama kompetence, izddi tas veidi un &ditaji. Analizétas
atzinas par kompetenci ag valsis, piengram, ASV, Anglig, Francifp un
Vacija.

Kompetences, tai skait profesionalas kompetences skaidrojums
musdieras nav viennounigs. Kompetencesegdiziens nisdienu sabiedoa ir
plasSs un ietilpgs, un daZdi petnieki akcent dazdus fis aspektus (Habermas,
1971; Mertens, 1974; Hutmacher, 1997]1&,i 2005; Garleja, 2006; Strode,
2006;T'ypyxanos, 2008;Yomanos, 2008; JoAne, 2009; Coruna, 2009 u.c.).

Musdieras kompetencelkvusi par pedadgsku kategoriju ar saviem
veidiem un komponentiem. PaSreiztijjumi par kompetenciauj to iedat
sekojoSos daji savstargji parklajoSos veidos: meta, pamata, ST
profesionla un paskompetence.

Izglitibas balstu filozofija veicina kompetences izpratme&loSanos
musdieras, saistot to ar atbiitdu un darfbas seku apzit$anos, un perstiras
potencila atistbu. Huminu nerku ka kompetenta datbas pamata apZigaras
ir nepiecieSama, lai vatu atbildgi paSregut savu Tcibu un iz\értét tas sekas
(Hoffmann, 1999; MciSarss ir zelts, 2001; Munch, Jakobsen, 2005; Briede,
Peks, 2011).

Nodda izdalitas cetras galvefis pieejas profesiamas kompetences
izpratnei: 1) kompetence, kas itg naciSanas/raciSaras rezulita, un kuru var
noteikt, Nowrtejot iegatas ziraSanas un prasmes; 2) kompetence, kasitsagst
profesionalo darlibu, un & nosaka cileka sggjas fikoties atbilstoSi standartiem;
3) kompetence, kas raksturas tcilveka ipadbas, kaslauj sasniegt rezultus
konkretaja darka; 4) kompetence, kas ietver pirmo triju pieeju taksjosos
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raditajus, kur profesioflisma pieadiSana dariba ir nepiecieSama amata

pierakumu veikSaAd un Kkarjeras atstiba, jaieverte konkmtu rezultitu

sasniegSana, pergbas iegulfjums kompetent dariba un visas persabas
potencila attstiba profesioalisma kvaliites sasniegSanai.

Profesiaitas kompetencesaditajus var iedat vairakas savstargji
papildinods grums: kompetences nagiraukta pilnveide formli, neformali un
informali; darba funkcijas, pieitkumi, atbildba un autonomija darba viet
profesionalas \ertibas un &tika; profesiodla ataSana un eksperta darbs;
komunikacijas sgju attistiba gan karjer, gan ikdie@d; darba vietas ideofgja un
profesionlisma attietbas; profesioflais radoSums; likumdoSanagrpnaSana
un oriengéSaras socili ekonomiskaj situacija un darba tirg; sadarba ar darba
kolegiem un vadbu.

Profesioala kompetence & daudzkomponentu &gziens ietver
konkretas  specialittes  profesiodlo, profesioali  &tisko, \ertibu,
paskompetences un salois komponentus, kurilisks ir ka rezults, & process.
Profesionlas kompetencesjlziena anate pamato pieejgeodzijas didaktisk
modda veidoSanai, kur studiju process ir tikpatinugs ki studiju rezuliti un
kursa saturs.

1.2.nodda Profesiorla kompetence geodkzijas studiju rezultts
analifta kompetetu pieejas btiba izgitiba un profesioalas kompetences
veidoSaas studiju proces augstskal. Kompetedu pieeja profesiailaja
izglittba noame tas reakciju uz maiigajiem sodili ekonomiskajiem apskliem
un tajos notiekoSajiem procesiem (Spencer&Spent®83; Lawler, 1994;
baiinenko, Ockapccon, 2002;3umustst, 2003; Boyle, Fisher, 2008oparumos,
2007). Kompetetu pieefi merkis ir kompetenta spetista veidoSais un
profesionlajai izglitibai rakstuigais akcents uz starpdisciplinatit un
kompetences izmantoSanu profegiaja darhiba.

Specilista ar auggako tehnisko izgtibu profesioalajai kompetencei
jabat tadai, lai vipS:

1) vargtu izprast razoSanas probiu sisemisko raksuru;

2) spetu apdit un attstit inovatvas tehnolgijas;

3) batu informéts un @rvalditu jauris tehnolgijas sad un saistajas jonts;

4) spetu neprtraukti paSizgtoties, nepiecieSaitnas gaguma apdit jaunas
zinaSanas, prasmes un kompetenci;

5) prastu pi@gemt pareizus un atbiigus Emumus;

6) spetu reali#t savu radoSo poterti — ziriSanas, prasmes, pieredzi,
persofgas un lieti%as ipa3bas - produkva profesionala darliba
(Codruna, 2009).

Profesioalas kompetences veidodan notiek pakpeniski; autori
izdala piecus imequs (Ierenun, 2000; Cdpuna, 2009). Mininalajam un
zemam imenim atbilst profesiatio pamatizgiibu ieguvusie, bet, pigdram,
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augsts un visaugitais fmenis atbilst profesiaas augsikas izgltibas
ieguvuSajiem. Jebkura spaita profesionlas kompetences veidoZan
procea var iz¥irt pamatkompetsiu, visgarprofesionalo kompetegu,
specializto kompetetu un Sauri specialito kompetetu veidoSanos. &
pieneram, zemes i&tibas inZenierimabut kompetentamgeodtzijas jona, jo
loti daudzi $ specialiites absolventi sida ar geodsziju saisttas firmas,
dienestos u.c. wZmumos.

Geod:zijas studifis 1. kurd nav iespjas vieradi sekmgi veidoties
profesionlajai kompetencei athilstoSi izatatajiem @aditajiem. Piengram,
zinaSanu un prasmju pilnveide, dalli s[Eju atistiSana un soaias kompetences
ieguve notiek neprtraukti, bet ekspertarhepa sasniegSana 1. kursa studentiem
vél ir tikai sakusies. 2. tabalir apkopoti profesiofilas kompetencesditaji un
tiem atbilsto8s profesiodlas kompetences veidoan iesgjas geodzijas
studijas. Ta ir viena no promocijas darba naiim. lewrojot to, ka Zemes
iericibas specialites studentigeodsziju sak apdit jau ar 1. kursa rudens
semestri, &k afn studiju kursa specifiku, 2. talwlizdaltas tfs profesioalas
kompetences veidoSam iesgjas: 1) plaSas; 2) vigas; 3) mininalas iesgjas
sasniegt attiago kompetenci.

2. tabula

Profesioralas kompetences veidoSas iesfgjas geodkezijas studijas

Profesioralas kompetences

N.p.k. Kompetences aditaji veidoSaras iesfgjas geodezijas
studijas
1 Kompetences na@praukta pilnveide.| PlaSas i&as attsfit gan
) teorctiskajs studifis, gan praks
Socila kompetence: Pla3as iesgjas attstit gan
e komunikacijas sgju teorctiskajas studifis, gan praks
attistiba gan karjex, gan
2 ikdiena;
' e sadariiba ar darba
kolggiem un vatbu;
o refleksija
Darba funkcijas, pietkumi, atbildba | Geodzijas studifs iesgjams
un autonomija darba viet attistit noteiktas darba funkcijas,
3. pierakumus, bet ar autonomiju

darba viei studenti 1. kuisvel
nevar kit saskrusies
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2. tabulas nobeigums

Profesioralas kompetences
N.p.k. Kompetences aditaji veidoSaras iesgjas geodezijas
studijas
Profesionlas \ertibas urétika Geodktzijas studifis iesgjams
4. attistit daZus profesiatio vertibu
un tikas aspektus
5 Profesionala ataSana un eksperta Minimalas attstiSanas iespas
) darbs
6 Darba vietas ideofgja un Minimalas attstiSanas iespas
) profesionlas attietbas
Profesionlais radoSums Geodtzijas studifis iesgjams
7. attistit daZus profesiaiha
radoSuma aspektus
LikumdoSanas gzinaSana un prasme Geodzijas studifs iesgjams
orientties socili ekonomiskaj atistit prasmes oriegties
8. situacija un darba tirg nozares likumdoSarun af
sochli ekonomiskaj sitLacija
valst

Avots: autores konstrukcija.

Izstradajot studiju kursa geodbzija didaktisko modeli, izmantota
kompetedu pieeja, kura akceft persofbas afistbu un kompetences
pieradiSanu dartha, studijas orieot uz procesu un sashiedzamajiem
rezul@tiem — ziraSaram, prasmam un kompetenci.

Promocijas darba 2. dda Didaktiskais modelis - profesiahis
kompetences veido&an lidzeklis geodtzijas studijs analizts didaktisk
modda veidoSanas tegtiskais pamatojums: geStaltpsihgi@a, kognitva un
konstrukivisma pieeja studip, eksempro studiju principi, raciSaras stili un
to izmantoSanas iegjas geodtzijas studifis, didaktiskie mode un geodzijas
didaktiskh modéda veidoSana.

2.1. nod&a Kognitva un konstrukvisma pieeja -geodkzijas studiju
didaktisla mod¢a pamatgaksturota geStaltpsihdlija, kognitva psiholgija un
tas loma inZenierstudig, tai skad geoctzijas apgu@. Analizétas kognitvo
macibu teoriju pamatnoatines un konstrultisma pieeja un to izmantoSana
inZenierzinatnu studips, naciSaras nerku taksonomijas kognitie [meni,
verteSanas un pasnaieSanas jaafumi, ka afi studiju procesapatribas, kuras
attieciramas uz augstskolas jaiko kursu studentiem.

Didaktiskajam modelim irapat lidzeklim profesioalas kompetences
veidoSans sekmgSara, un kognitvo teoriju un konstruktvisma pieejas
izmantoSana ir atbilstoSs pamats tieSfisdienu geodzijas studifis, kur
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javeicina anatiski logisko doniSanu sakaba ar geometriski preizu objektu
atloSanu. Vaiiku geodtzijas tematu grupu geodtzisko nerjumu veidi,
geodsziskie instrumenti, uz@riSanas metodes u.c.) apguve prasa studentu
aktivu iesaistSanos, radosSu pieeju prébiu risiraSars, grupu darbu, ko var
nodrosinat konstrukivisma pieejas izmantoSapeodzijas studiju proces

Geodtzijas doeSara telpiskas uztveres un matatisko sakatbu
izpratnes un dokumegsianas prasmju &tiSanai atbilstoSa ir GeStalt teorijas
izmantoSana par kopveseluma pieeju \iesel & elementu attigbu izprati
(Beptreiimep, 1957/1987,Ilymen & Ilyasu, 2002) un instrukva dizaina
teorija (Reigeluth, 1999).1Seorija atbalsta saturaaeiSanos pc principa no
vienkarS§aka uz saregitako, akcengjot konteksta nomi, kura se@gi intege
attieagas idejas un ataas.

V. Davidova, DZ Flavela, J.Keres un Z PiaZe izd&s kognitvos
principus izditiba var attieciat an augstskolu ungeodtzijas studiim, jo
aktuala ir gan studentu pasSu aka iesaigSaris studiju proces prasme
orientties informacija un to izmantot, viu persoibas un radoSuma #iiba,
gan studentu individlio ipa3bu ieweroSana un sadaitia ar citiem studentiem
un macibsgekiem. To apliecina augstskolas pedgigp apkopotie augskas
izglitibas narki, kurus akcep Kamnadas un Austilijas aka@miska vide. Tie ir:
macit studentiem  kritiski analiz savas idejas, a#fit studentu
intelektualas/doniSanas prasmes, anit studentiem visfrinaSanas principus
(Ramsden, 2003).

Gestalt teorijas aita holistiska pieeja un kogrnivistu atzhas par
izzinas procesiem, &k afi radoSuma un aktivites akcer@Sana, nosaka, ka
studiju proces nepiecieSams atbilstoSi izvitzattiedga studiju kursa rerkus,
formulét probEmas un uzdevumus,akarn izveléties adek@tus \erteSanas
[idzeKus (Bloom, 1956; Gagne, 1968; Bandura, 1995; GBgeliner, 1999;
Sternberg 2002, Zogla 2001, et.al.). Konméima Fdziens aptver uztveres,
izpratnes, sprieSanas u.c. i@s$ procesus, kuru napraukta pilnveide
masdienu augstskal ir nosagiums @Ec iesgjas auggikai profesiomlas
kompetences veidoSamkvalitatei

Konteksta (Ceci, Roazzi, 1994; Ungerer, Schmid,62@xepubepr,
1985/1996;), situata macibu teorija (Lave, Wenger,1998) un konstiuigma
pieeja kopura, ir viens no pamatiem sdienu didaktisko mode veidosaa, jo
palidz iz\ertet ka konkito modéu elementu nepiecieSalou, & sakatbu
veidoSanu starp tiem, uzsverot daudzigasl studiju vides un to izmantoSanu
docSara.

Konstrukivaja pieep maciSaris tiek apskata ka aktiva ziraSanu
konstrigSana uz paSa skola/studentaartibu un iepriek§as pieredzes pamata.
Rezulats liela méra ir atkafgs no skadina/studenta $jas izvirat savus
maciSaras uzdevumus. Tas ir patams, motigjot sevi organizt macibas un
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izstradat uz ficibu \erstus modiis un sbmas (Kewm, 1955/2000; Bruner,
1961; Bamberger, 1999; Collins, Brown, Newman, 138&hele, 2006; Gage,
Berliner, 1999, etc.)

Geodtzijas studiju didaktiskajam modelimavieicina sistmiskas
profesionalas kompetencesaditaju sasniegSanas iegps un #del ta batisks
elements ir eksemprtas studijas.

2.2. nodéa Eksempiras studijas eksaktos kursositiba, principi un
raditgji apskaita geretiska maciSariis: s veidoSa@is \Esture, pamatprincipi un
svaiigakie raditaji. Nodadas svaigakais devums ir uz augstskoluarpesti
athilstoSigeoctzijas studiju profesiailas kompetences komponentiem sagka
ar studiju procesa norisi, adaptun pilnveidotigeretiskas nicisaras (attiecinot
uz augstskolu darba autore lietmzienu: eksemptas studijas) principi, kuri
sakotrgji tikuSi izmantoti skais (Toeplitz, 1927; Klein, 1968; Wagenschein,
1968; Wittenberg, 1990). Izd&k principi ir izveidof geodzijas studiju
didaktiska modda sastvdda.

Eksempiro studiju tis elementi ir gergtiskais, dialgiskais
(sokrtiskais) un eksemptais princips. Noda ir izdalti katra principa
svafgakie raditaji.

Attiecinot eksempiro studiju svaigakos principus uzgeodtzijas
studiam, tie ir;

e no geretiska principa — satura izkbts no esturiska, to
sasaistot ar asdiermm, uzdevumu un hip&ktu izviraSana un
risinajumu mekéSana;

e no dialgiska principa — akva un konstrukta studentu
iesaistSaras nmacibu proces, sadariba uzdevumu veik3an
jaunu ideju ratbara un risirsjumu mekésars;

e no eksemgra principa — noteiktu rakstigu laboratorijas
darbu tematu un pietru izwele, atslogojot studijas un
atsakoties no priekSmetiskigiskas setbas.

No izdailtajiem eksempko studiju aspektiem aditajiem un pazmem
redzams, kaat izmantojamas amugstskal eksakto priekSmetu un, korkir
geockzijas studifis, jo augstskal konstrukivisma pieejas izmantoSana ietver
akivu zinaSanu, prasmju un kompetences t&mnu, skaidri apzinoties un
izprotot sakabas, izmantojot savu pieredzi (3. tabula).

Augstskod studiju proces lekcijas un laboratorijas darbu &tiSana
norit paratli un tas dod iesfju izmantot indukivas un dedulvas maciSaras
pieejas kombifciju. Eksempiras studijasgeodtzija ar induktvi — dedukivas
pieejas pabtzibu nodroSina § iesgjas pilngaku zimaSanu, prasmju un
kompetences apguuvi.
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3.tabula

Eksemplaro studiju principi un r aditaji geodezijas studijas

n

N. Gergtiskais princips Dialoga princips lekcijs, | Eksempirais princips
p. lekcijas un laboratorijas laboratorijas darbos un | laboratorijas darbos u
k. darbos prakss prakss
Macibsgeks censas Studentu kritisks Raksturgu piengru
izveleties spilgtus piegrus | donaSanas atstiSana izvéle — vaiakus
no daves saisba ar (studentiemgprot kritiski | tematus apvienojosi
geockziju un studiju vielas| vertet iegatos nerjjumu laboratorijas darbi*
1. | saistoSu izKistu, un apekinu rezultitus
izmantojot gc iesfgjas utml.)
daudzveiayakus tehniskos
IidzeKus un uzskates
materklus
Macibsgeks rosina Geodtzijas satura skaidrs|, l1zveléto eksemgiru
studentus darboties paSiem brivs un pamatots izksts | (noteiktu laboratorijas
un tda veida paSiem no micibsgEka puses un | darbu) sasaiste ar
2. | norakt lidz likumsakaibu tadas pat sagaithas saturu, ize€loties citus
atklaSanai geodzisko studentu atbildes tematus — t.s. ,tiltus”.
instrumentu apguve un kontroldarbos un
merjumu izpilde). eksimenos.
Geocktzijas apguve,akot ar | Studentu savstagfa Eksempiru iz\gle,
tas \esturi, un sasaiste ar | sadariba, k& an nemot \era un
masdieram. macibsgEku un studentu | akcengjot zinatnu
sadarliba uzdevumu starpdisciplinariiti.
3. veikSan, ideju radSara
un risirgjumu mekESara
(¢eodzijas laboratorijas
darbos, racibu un
profesiorilajas prakss).
Praktisku nestandarta Gan studentu, gan Tadu eksemgiru
uzdevumu izpilde macibsgEku uzmaifga izvéle, kas veicina
(hipotezu, uzdevumu ieklaugSarss citam cif ar | pareju no atsevig@a
4 izvirziSana un raciataka merki izprast citu cingku | temata vai piegra uz
" | risina8anas varianta viedokli. Studentiem un | visparigakam
atraSana). macibsgekiem japrot atat | zinaSaram un
savas kidas un savus prasnem (pargja no
trikumus. konkreta uz abstrakto).
Macibsgeks rosina dorit Jaunu iesfju un Eksempira principa
sisemiski (uztvert alternaivu mekESana izmantoSana dod
5. | geoctziju ka daudzu geoctzijas nacibu un ies[Ejas izmantot

savstarpji saisttu darlibu
kompleksu).

profesioralajas prakss.

jaunas alternatas.

Avots: autores konstrukcija
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2.3. nod& MaciSamis  stili un to izmantoSanas iegps geodzijas
studijzs autore secina, ka metodglski pamatoti kognivie stili ir daudzu
arzemju pedagogu un psihologu tetisku un eksperimealiu petijumu
uzmanbas lok. Eksakto priekSmetu stud§, pie kuam var pieskait an
geodzijas studijas, daudzi autori (Prashig, 20B8)posa, 2007; Schulmeister,
2006; bopucosa, 2004) iesaka izmantotatiSaras stilu pieeju studiju procas
kas var iegrojami paaugstiit studentu sekmes. Litefmhs anake @ada, ka
dazdi autori atgirigi klasifice kognitivos stilus, un kopumir zinami turpat
divdesmit daZdu izzihas un naciSaras stilu. Latvig pedaggiskajos @tijumos
viena no popudlrakam ir amerikinu psihologa D. Kolba (Kolb, 1984)atiSaras
stila noteikSana, kura drtika izmantota promocijas darba izstes
eksperimerilaja dda. D. Kolba izstadatie maciSaris stili ir: divegentais,
asimikjosais, konveggjoSais un akomattijas stils un katram no tiem daiss
raksturojums. Bez D. Kolba auiSaras stilu Etijjumus ir veikusi H. Vitkins
(Witkin, 1982), P. Hanijs, A. Mamfords un citi zimieki.

Noddas svaigakie seciajumi.

e Sevis izziASana ir svags persoibas afistbas nosagums un viens no
aspektiem ir raciSaras stila izpratne. Studentiem ir i€gp uzzirat, ka
vini macas un kida veida mijiedarbojas ar grgjiem un 3s ziraSanas un
prasmes adgjadi klast loti veértigas profesioflas kompetences
veidoSaa.

e Studiju kurg geodzija gan tecgtiskas studijas, gan acibu prakses
tiek organiZtas heterognas grups, jo studentu sadahna pc
maciSaras stiliem homognas grugs, lai gan teatiski iesgEjama,
praktiski ir gandiz neiespjama.

2.4. nodéa Didaktiskie modg Eiropa un Latvi — to veidoSafs \esture,
veidi un izmantoSana eksakt studigs autore izptijusi Eiropas un Latvijas
izplatitakos didaktiskos modes. Didaktiskais modelis vigp atspogip macibu
procesu & dinamilka, tapec modetSana un modeir neahemams pedagisks
instruments rmcibu nerku sasniegSd@n Didaktiskais modelis konkretiz
pedaggijas jedzienu saturu un to savstayfs sakaibas: naciSaris, maciSana,
macibu nerki, saturs, metodes utt. Tas id knstruments, ar ko skokjs vai
augstskolas d@tgjs reali£ savas ieceres unénkus. Didaktiskie modeir loti
dazdi un katrs no tiem bakg uz noteiktu koncepciju un teamy. Latvija
(Maslo, 2001; Zogla, 2001) pstamas ameriiou, andu, Vacu, krievu, & an
pasmju didaktiskis teorijas. No Eiropas vaist didaktisko modk teorijas
visvairak sistematiztas ir Vacija (Schulz, 1981; Jank, Meyer, 1991/2002;
Modller, 1995; Gudjons, 1998).
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Atskatoties didaktisko modie veidoSafs \Esturg, pirmo nozmigako

didaktisko modeli izveidojis Volfgangs Klafki (Klkif 1989), par pamatwemot
kritiskas pedaggijas principus. Sodien tas ir paams & kritiski konstrukivais
didaktiskais modelis. Klafki izstdata kritiski konstrukivas didaktikas teorija
un attieggais modelis c vairaku gadu desmitu ilga procesa jogroj ir
nozimigs un atbilst msdienu pedagdgjas ziratnes nostdnem.

Svalgakie seciajumi.

lepaistoties ar zitnisko literatiru par didaktiskam teorigm un tiem
atbilstoSajiem didaktiskajiem molilem, var seciit, ka Sim
jautsjumam dazdiem autoriem nav vienotas pieejas. EksidaZidas
didaktisko modhm klasifikacijas, no kuim Eiropa paZstanakas ir
Vacijas didaktisks teorijas un mode

Latvija didaktiskis tradcijas veidoju8s vacu hunanisma un krievu
didaktiska virziena - matealisma ietekng. LatvieSu skolai tradiciai
rakstuiga izgitojo&s, attsto&is un audzinass funkcijas vienaba, un
zinatnieki didaktiskos modes iedala: kogrivais, pragmatiskais,
komunikatvais, uzdevumoriegtais un procesoriettis didaktiskais
modelis.

Lai didaktiskais modelis atbilstu edienu augakas profesioalas
izglitibas pragam, tam pnodroSina studentu vajagp ziraSanu,
prasmju apguve un profes@as kompetences veido§an Uz
mingtajam teorigm un atzpam izveidots geodctzijas studiju
didaktiskais modelis.

2.5. nod#a Geodezijas studiju didaktisk modga pamatojums un

izstrade balstoties uz zitniskas literatiras anaki, citu pedagogu pieredziak
ar izejot no promocijas darba autores prakitsgieredzes, izveidofgeodtzijas
studiju didaktiskais modelis, kura grafiskaiskjums redzams 1. ata. Ta ka
Zemes ieicibas specialites studentiem profesiala kompetence veidojas,
sakot jau argeodkzijas apguvi 1. kuis izveidot didaktiski modda nerkis ir
sekn&t profesionlas kompetences veidoSanos Btaja joma. Modelis kalpo
studiju procesa laai organiZSanai migta studiju kursa dogSam, ka af ir
paligs pedagogam studentu a3anu nogrtéSara un pasnosrté§juma noimes
akcengSara un tas veicina profesialis kompetences veidoSanos Zemes
iericibas specialites studentiem.
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/ Kognitivids macibu teorijas un konstruktivisma pieeja \

/ Eksemplaras studijas (eksemplarais, genétiskais, dialoga principi) \

/ Studiju vides \

/ Studiju kursa geodézija mérkis, uzdevumi, saturs un \
planotie studiju rezultati
Vértésana: t
sakuma, Macibspeks -
starpvErtésana, Lekeijas
nosléguma Kontroldarbi
vertsana/pas- Laboratorijas darbi
novértéiana [ Studentu grupa ] Prakse
(macTdands stila un Y
geodezijas
profesiondlds kom- i g
petences veidosanas Students Students
noteik3ana g s
2) Studiju metodes,
e 1 metodiskie un
L i _ tehniskie lidzekli
& Profesionilas kompetences veidoSanas — |«—

1.att. Geodkzijas studiju didaktiskais modelis.
Avots: autores konstrukcija.

Geodzijas studiju didaktiskais modelis balst kognitvisma un
konstrukivisma atzjas par niciSanas un atiSaris procesiem. Modelis ietver
afn zinaSanu ¥rteéSanu, K an studentu pasvtejumu par iegtajam prasngm,
iemapgam un kompetermn. Geodzijas studijas norit dadlas vides —
augstskolas urarpusaugstskolas wd. Augstskolas vide ir auditorijas un
laboratorijas, be@rpus augstskolas — interneta vide, gilgle, nernieabas
firmas un citi ar specialfiti saistti uzgpemumi un dienesti. Studiju rezatt un
nepiecieSa@s kompetences noteik¥amemtas ¥ra Eiropas kvalifilacijas
ietvarstruktiras (EKI) 6. imenim atbilstoSie z&Sanu, prasmju un kompetences
apraksti.

Geodzijas didaktiskaj modet biatiski akcengtas studijas eksengshs
maciSaras izprat (VagenSains u.c.), kur ietvertiisr principi: eksemarais,
geretiskais un dialoga princips. Sasliaar So pieeju studiju kursgeodzzija
teofctiskas vielas izkists notiek, iegrojot tematu saguma principu, bet
laboratorijas darbu s#a iz\Eleta, ieerojot eksemgro principu. $das izéles
iemesli ir vaigki:
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1) sakad ar nodaribu pEnoSanasipatribam grti ieverot macibu
vielas setgu izklastu, vadoties g macibu gamatim, ipaSi
laboratorijas darbos;

2) sakuma nepiecieSams apskiatdaudzus teetiskus visparigus
jautagjumus, kas aigzem aptuveni 25-30% no v lekcijam. Bet
laboratorijas darbu gidaSanai teorija & nav apgta.

Izveidotaisgeodtzijas studiju procesa un satura didaktiskais magdeli

kura akcengtas eksemplas studijas;jpaSi eksemgptais princips, ir viena no
promocijas darba novitem, un ar i palidzibu iesgjams sistmiski veidot
pamatus 1. kursa studentiem profesias kompetences astiba.

Promocijas darba 3.dda Profesiorilas kompetences veidoZan

geocdkzijas studigs, izmantojot didaktisko modeparbaudta darba @kuma
izvirzita hipo€ze un laile no 2007./2008.1dlz 2011./2012. studiju gadam veikts

sekojo3ais:
[ ]

3.1.

studentu ziaSanu un prasmju apbaude studiju kursa
geodkzija sakuma no 2007./2008.idlz 2011./2012. studiju
gadam;

studentu raciSaras stila noteikSana g D. Kolba stilu
noteikSanas uzdevuma no 2008./208%z P010./2011. studiju
gadam;

geockzijas studiju didaktisk modda izstade, istenoSana un
izverteSana no 2007./2008dk 2010./2011. studiju gadam;
geockzijas studiju didaktisk modda ekspertsrteSana
2010./2011. studiju gad

geodzijas studiju didaktisk modda uzlaboSana 2010./2011.
studiju gad;

studentu pasnewtejums par profesicilas kompetences
veidoSanogeodtzijas studifis no 2008./20091dz 2010./2011
studiju gadam.

nodé Eksperimenila petijuma visgirigas nosgdnes un
organizicija dotsiss ieskats studiju kurggeodzija docSanas prolimas
un to iespjamos risiljumos. 4. tabul izdalitas Zemes i&tibas inZeniera
profesijas standart formuletas ziraSanas, prasmes un profegias
kompetences, kuras i#ig¢gust studiju proces Ka vienas no svagakajam
profesijas standarir uzs\ertas specialittes kompetencegeodzija.
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4. tabula

ZinaSanas, prasmes un speciadites kompetencegeodezija

ZinaSanas Prasmes Kompetences
Geod:zijas Stradat rapigi un preizi | Syggja iefikot geodziska
instrumentu dailbas (uzneriSanas)ikla punktus

principi; geodtzijas
visparigi jedzieni

Meérijumu apstide Sadarboties ar klientiem  §p veikt nekustamipasuma
(pamatziasanas) objektu kadasato mernieabu,
geockzisko un topogtfisko izpeti
buvnieabas, teritorijas phoSanas
un uzskaites vajaglzam

Kadastila un Stradat komand SiEja sasidit zemes robezu
topog#fiska apgitinajumu un sitdcijas penu
uznerisana un topogifisko planu
Planu sastdiSanas Stradat patsavigi Syeja sasidit lielméroga
tehnolgijas Izmantot savas zi¥anas| topogafiskos pEnus

praks

Piepgemt Emumus
atbilstoSi kompetencei
Planot un organiat savu
un pakauto darbinieku
darbu

Noformet dokumentus
atbilstoSi pragham

Avots: Autores konstrukcija, pamatojoties uz Zenegigibas inZeniera
profesijas standartu (2008).

Balstoties uz 2. un 4. talmsl izdaftajam profesioalajam
kompetenem, tika sagidita aptaujas anketa un ap@&ujstudenti ar rarki
noskaidrot profesiditas kompetences veidoSanos studiju kgesocezija.

3.2. nodé Studentu zi@Sanu un prasmju noteikSana studiju kursa

geodkzija stkumi darba autore, balstoties uz citu pedagogu arpersofgo
pieredzi, secina, ka eksakto priekSmetu, tai skebdzijas studijs loti liela
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noZame ir t.s. mateatiskas (logiskas) donaSanas sgpam. Piengram, geodtzijas
studijas ir svargas studentu prasmes pielietot matgkas ziraSanageodzisko
uzdevumu risiaSars, pat vaiik — tas ir obligts priekSnoteikums.

Lai noteiktu studentu zi$anu un prasmjarheni materatika, fizika un
geogafija ar geodtzijas apguvi saisibs jaujumos, laikk no 2007./2008.1dlz
2011./2012. studiju gadamég autores sa@tiitiem uzdevumiem Frbaudti
pavisam 659 studenti, tai ska$27 daZdu Latvijas augstskolu un 32ehijas
Dabas ziatpu universiiites studenti pirms studiju kursgeodzija apguves.
Nodda saidzimti aptaujas rezuiti daZzidu augstskolu studentu starmn
izdanti secirgjumi.

Apkopojot visu aptadto studentu atbildes, redzams, ka procahtu
visvairak pareizu atbilzu semts no RTU studentiem (63%)¢gptam no RA
studentiem (52%). LLU studenti pareizi atlajlaSi 51%, bet LU studenti — 45%.
Cehijas universittes studenti $ajaptauj pamdija otro latako rezultitu — 60%
pareizu atbilZu.

Zemes ieicibas specialites 1. kursa studentus aptaj af
2008./2009., 2009./2010., 2010./2011. un 2011./261Miju gados. Aptaujas
rezuléiti paradia, ka, diemél, pirmkursnieku ziaSanu imenis ar katru gadu
klast arvien zermks: 2008./2009. studiju gadapemtas 48% pareizu atbilzu, bet
2009./2010. un 2010./2011. studiju gados— tikai 42&eizu atbilzu (2. att.).
2011./2012. studiju gadgan Sis skaits pieaudzis par 1%, bet Sis pieaugums
tik minimals, ka par pozit’u tendenci rufit nevar.

60
50
40
% 30
20
10

2.att. Zemes iefcibas specialiites 1. kursa studentu pareias atbildes
matematik a, fizika un geografij a (%) (2007. — 2012. g.).

Avots: autores konstrukcija.
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Safdzinot LLU studentu snieg¢ atbildes pa ja@jumu grumgm,
redzams, ka visvak pareizu atbilZzu ir uzzeoggfijas jomas jautjumiem —
57%, uz mateatikas jaujumiem pareizi ir atbildts 52% gagumu, bet uz
fizikas jausjumiem — tikai 32% gagumu DiemZl, saidzinot 2007./2008. un
2010./2011. studiju gadu rezilis, redzams, ka tigldst vajaki. Rezultti tikai
mazliet uzlabojusies 2011./2012. studiju &8l att.).

60

52 52 52
7

50 -+

40 -

%2007./2008.
% 30 -

=2010./2011.
2011./2012.

Matematika Fizika Geografija

3.att. LLU Zemes iencibas specialifites sikotngja parbaude ieklauto
studentu pareizs atbildes (%) matematik a, fizika un geografij a (2007. -
2012. g.).

Avots: autores konstrukcija.

Visos aptaujtajos gados LLU Zemes iethas specialites studentu
zinaSanu un prasmjuapbaudes rezuiti bija zemi — vidji tikai 45% no viam
iesfgjamajm saiemtas pareizas atbildes (2. att.)Cehijas Dabas ziitnu
universiites studenti 60% ggdmu athilcjuSi pareizi, kas liecina patehu
studentu augsku sagatavabas Imeni vicsjas macibu iesfides. Saidzinot
Latvijas augstskolas, lakus rezulitus uzadija RTU visu aptadto kursu
studenti — pareizas atbildes sad§a 63% no kopja iesgEjamo pareizo atbilZzu
skaita.
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3.3.nodd MaciSaris stila noteikSana LLU Zemes igbas specialiites
studentiem, pamatojoties uz D. Kolba stilu noteie$auzdevumautore sniedz
maciSaras stilu noteikSanas rezati anaizi. Studenta @ciSaras stils ir svaigs
faktors, kas liel mera nosaka sekmes atibas, @pec tris studiju gadus g
kartas - 2008. /2009., 2009. /2010. un 2010. / 2Gladiju gados ar Bmki
noteikt katra individalo maciSaras stilu aptaujti Zemes ieicibas specialites
1. kursa studenti un 2008. /2009. studiju @adidzinaSanai ar MezinZenieru
specialifites studenti.
Aptaujas rezufiti ir sekojoSi: 2008./2009. studiju ga®7% aptaujto
Zemes ieicibas specialites 1. kursa studentdinstiveja divegento stilu (bija
izplatoSie nogrotaji), 33% parstaveja akomodcijas stilu (pieigojoSie daitaji,
4. att.). 10% no aptaitpjiem studentiem Fstaveja asimiEjoSo stilu
(piesavinoSie analiaji), bet nebija neviena konvgeng stila (fErveidojoSie
pielietosji) parstavja.

= [zplatosais noverotajs
Il Pielagojosais daritajs

57%= Piesavinosais analizetajs

- Parveidojosais
pielietotajs

4. att. Zemes iefcibas specialiites 1. kursa studentu sada@ums pa
maciSanas stiliem (%) 2008./2009. studiju gad.

Avots: autores konstrukcija.

Turpnekajos - 2009./2010. un 2010./ 2011. studiju gaatbaptauiti
55 Zemes iacibas specialittes 1. kursa studenti. Aptauja pdifa sekojoSus un
visai fidzigus rezulitus: 2009./2010. studiju gadlivergento stilu prstveja
60%, akomodicijas stilu — 30%, asingjoso stilu — 5% un amkomodcijas stilu
— 5% no visiem aptaujatajiem studentiem (5. ag010./ 2011. studiju gad
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divergento stilu arstaveja 48%, akomodtijas stilu — 44%, asindjoSo stilu —
4% un at akomodcijas stilu — 4% no visiem aptatgjiem studentiem.

20 - 60%
2
2 12 | 30%““‘\“"\
“ _
E 54 \\\ 3% 1% 7% 4%
:'é 0 - = .
w vers
diverg.st. akomod.st.{ | asimil.st.(pi k(fnue.rg.?t.“{
. .. S, . Lo parveidojos
{izplatosais | pielagojosai | esavinosais ais
noverotajs) s darttajs) analizetajs) - -
pielietotajs)
‘ =2009./2010. 18 9 1 2
%2010./2011. 12 11 1 1

5.att. Zemes iefcibas specialiites studentu sadajums pa maciSaras
stiliem 2009./2010. un 2010./ 2011. studiju gados.

Avots: autores konstrukcija.

Apkopojot D. Kolba raciSaras stilu uzdevuma noteikSanas reziuls,
redzams, ka visvak ir parstavéts divegentais maciSaras stils, tad
akomodcijas stils, bet @rgjie divi — konvegentais un asingjoSais stils
parstaveti salidzinoSi nedaudz (5. tabula).

5. tabula.

Zemes ieicibas specialiites studentu naciSanas stilu kopsavilkums

M aciSaras 2008./2009. | 2009./2010 2010./2011.  Hgp stiliem
stila nosaukums | Skaits | % | Skaits | % | Skaits| % Skaits %
Divergentais stils 17 57 | 18 60 | 12 48| 47 55
Akomodicijas stils | 10 33 | 9 30| 11 44| 30 35
Konvergentais stils | 0 0 2 7 1 4 3 4
AsimilgjoSais stils 3 10 | 1 3 1 4 5 6
Pavisam 30 100| 30 100 25 100 85 100

Avots: autores konstrukcija.
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Petijuma darba autore noteicaiasavu naciSaras stilu, kas sakrita ar
treSddu studentu stilu, un Sis fakts var kalpat keicinoSs faktors atibu
proced. Zemes iecibas studentu grupasetjuma aptvertag laika posm
izveidoju&is gandiz homognas grupas. Tas zama mgra atvieglo macibu
procesu un savstajo komuni@Sanos gan studentu, gani atudentu un
macibsgeka starg. Tai pat lailk macibsgeka uzdevums ir veicit studentos ar
trakstoSo kognivo iemawu atistibu un pieerst vajadzgo uzmambu studentiem
ar atkirigam kognitvajam prasmm un naciSaris stilu. Tas, ka g Kolba
uzdevuma rezultiem LLU Zemes iecibas specialites studentu grags
domirg praktiski tikai divu stilu prstavji, var liecinat ai par to, ka msdienu
jaunieSiem (studentiem)atkst ipasbas, kuras nepiecieSamas almEp stilu
parstavjiem. Sis apgalvojums gan pras#kaku izpeti ilgaka laika posra,
aptverot arcitas augstskolas un specithis.

3.4. nod& Geodtzijas studiju didaktisk modga ekspertartejums
apraksita izstadata geodtzijas studiju procesa un satura miadeveika
eksperterteSana. s veikSanai iz&leti 10 eksperti, kuri frstaveja 3
augstskolas, kuru studentiem studijuargl ieklauta geodtzija, nernieabas
firmu, Jelgavas paSvalil un Valsts gentiru. Divi eksperti, pedagdgjas
zinatpu doktori, prstavéja didaktikas jomu. & iepriekS izstidata pkna,
sagatavaim ankeim un citiem nepiecieSamajiem maifitiem tika veikta
ekspertérteSana. rtejumu eksperti ierakgh iepriekS sagatav@g ankeis 4
ballu sistma. Tiekoties ar katru no ekspertiem peifgdntika parrunatas
didaktiski modda pozitvas puses un fikumi. EkspertertéSanas rezuitu
anaize un datu statistiglapstide veikta, izmantojot datorprogrammu SPSS.

Ekspertertejuma rezuliti apkopoti 6. tabal. Analizei no 6. tabulagemti
tie ekspertu &rtejumi, kuros ir liekka vertgjumu ampliida. Konstaita
statistiski nommiga (p<0,05) ekspertu viergiba W=0,48. Br&ja tabulas d&
ekspertu statistiski n@omiga ekspertu vienptiba ir aémredzama.
(Konkordacijas koeficientu vai Rdmana testu foratai vienpitibas
raksturoSanai izmantot nav i€gms, jo visi eksperti vienptigi izmantojusi
tikai vertgjumus 3 un 4. 3pec ir liels saisito rangu skaits un Wevtiba tuva
nullei. BpieZime, ka visiem ekspertiem dodot vigtu visu elementuartgjumu
W=0/0.). Atsevi§u elementu &tejumu vienpitibu raksturo ampliida, k& ai
viemadas modas un meutias skaitlisks ertibas.
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6. tabula

Geodezijas studiju procesa un satura didaktiski modda elementu izért ejums
profesionalas kompetences veidoSas kontekst

Vartgjamais elements Eksperti Ballu Media- Moda Ampli-
A B |C|D|E|F |G|H]|I J summa | na Me Mo tiada A

Studiju vides 4| 4 3] 4 3 3 4 4 4 3B 36 4 4 1

Universitites vide 4 4| 4| 3 2 3 3 2 38 3 31 3 3 2

Interneta vide 3 3 22 2 3 4 3 3 B 3 29 3 3 2

Pilsgtvide, viegjas

pasvaldbas uc.| 4 (41| 4| 4| 3| 4| 4| 4] 4 3 38 4 4 1

institacijas

Profesionlo  praksu

vietas — marnieabas

firmas, uzmémumi u.c.| 4 4| 4| 3| 3| 3| 4, 4 3 4 36 4 4 2

ar specialéiti saisttas

iestdes

Studiju kursa

geockzija merkis un| 4 | 4| 4| 4| 4| 3| 4| 3] 3 3 36 4 4 2

uzdevumi

Studiju metodes 4 4 4 3 4 4 B 4 |4 4 38 4 4 1

MaciSanas U 3| 3| 2| 3| 4| 3| 3| 3 4 4 = 3 3 2

maciSaras metodes
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6.tabulas nobeigums

Vertgjamais elements Ekspert Ballu Media- Moda | Ampli-
: A [B|C|DJE[F]|G][H J | summa | naMe | Mo | tadaA

NodroSirgjums ar

metodiskajiem - un- 4 4| 5| 3| 3| 3| 4 3 34 3 3 1

tehniskajiem

IidzeKiem

vertesana UN 3 1 3| a4l 4| 4| 4| a4 4 37 4 4 1

paSno¥grteSana

legatas ziraSanas,

prasmes un 3 4 3| 4] 3| 3| 4 4 35 3,5 3 1

kompetence

Studenta un

macibsyEka sadartba 4 3|4 4] 4 2| 2 4 34 4 4 2

Ekspertu wrtejuma | ,, | 44| 41| a1l 4q4 39 4p 43 416

ballu summa

Max ertejums 4 4| 4| 4| 4| 4| 4 4

Min vertgjums 3 3| 2| 2] 2| 2 2 3

Vertgjamo elementy . _

skaits n=12 Ekspertu skaits m=10 416

Avots: autores konstrukcija.
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Studiju kursageodezija izstradata satura un procesa didaktisinodda
ekspertertejums apstiprinja darba 3kuma izvirzito hipo€zi par profesioflas
kompetences veidoSanos. Praktiski visi eksperta bienispatis, ka dotais
modelis veicina vai vigi veicina profesioalas kompetences veidoSanos Zemes
iericibas specialites studentiem.

DaZi elementi tika &rtéti ka batiskaki, dazi K& mazk batiski
profesioralas kompetences veido3en proces. Ka bitiskakie ekspertu
vertgjuma ir studiju kursa rarkis un izviratie uzdevumi, dogSanas metodes,
metodiskais un tehniskais nodragirms, bet maak batiski elementi ir
iegistamiis ziraSanas, prasmes un kompetence. Ekspertu kamennh
ierosirgjumi nomdija, ka nepiecieSama mddeauzlaboSana, kasidika izdarts.

3.5. nod@ Geodkzijas didaktisk modga istenoSana, i#&teSana un
uzlabosSana apraksits geoctzijas studiju processep izstadata modda. Ta
galveras sastvdaas ir studiju kursageodezija merki un uzdevumi, studiju
vides, studiju metodes,emeSana un pasnemeSana. Modm centd nosatti
atrodas racibsgeks un students, kuru savstejigs konstrukvas sadaribas -
studiju rezultita notiek profesioalas kompetences veido3em

Geodtzijas studijas LLU Zemes imfibas specialites studentiem e
promocijas darba autores iZ&tfita didaktiski modéda notiek kopS 2008./2009.
studiju gada, kad amotika modéa izstade un korekcijas, bet 2009./2010.
studiju gad — modéda aprolacijia un alak TstenoSana @oveidojoSais
eksperiments). Nod@dots 3ks katra mod@ elementa raksturojums un autores
izstradata un izmantat laboratorijas darbu sdmm, ieerojot eksemgiro
principu.

Geodtzijas nodaribas teoftiskas vielas izkists notiek, iegrojot
tematu segumu, bet laboratorijas darbu #em iz\eleta, ieverojot eksemgro
studiju principus (7. tabula). Tas no®, ka sakuma tiek iz\el&ti tie darbi, kuru
izstrade tikpat ki nav nepiecieSamas ruelas specifiskas un pilgi jaunas
zinaSanas un prasmesagkc ka pirmie darbi tiek stdati Skgta teodoitgajiena
aprekins un  Teodoitggjiena starp dotiem punktiem afiins. Abus Sos
uzdevumus var izskaidrot un studenti var izpraatstbties uz skaliegitajam
matenatikas (galvenokrt geometrijas) ziaSaram un prasram. Bez tam Sie abi
uzdevumuloti labi kalpo Kk eksemgpiri jeb rakstuigie pieneri, jo tos risinot,
tiek atkhts geockzijas materatiskais pamats, un ir iega pagdit vairaku, jau
Iidz Sim studentiem zimu lietu saigbu ar apgstamo geoctzijas kursu. K
Sadi raksturgi pieneri var kalpot af vairaki citi darbi. Dda laboratorijas darbu
ir ka parejas temati.
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7. tabula

Laboratorijas darbu sedba, ieverojot eksemplaro principu

Laboratorijas darbu tematu grupas

Centralie laboratorijas

N.p-k. darbu temati - Parejas temati Palartotie temati
eksemphri
Slegta teodatgajiena Teodotltgajiena starp Skarsneroga
1. punktu taisnlgka dotiem punktiem konstrigSana
koordiratu apgkinaSana | aprfkins
Situacijas pkna Pareja no punktu Teodotitgajiena
2 sasidiSana pc dota taisnlepka koordiritam | konstrieSana pna pec
' abrisa uz pokrajam aprekinatajam
koordiratam taisnleka koordiritam
Platbu melaniska Ar tieSo krustojumu Situacijas pkna
3 noteikSana jaha ar noteikta punkta noformeSana pc
) planimetru koordiratu apgkins topogafiskajiem
apZmejumiem
Uzdevumi reljefa @na | Reljefa pina Teodotfta limbu
4. - < :
sasidiSana nolagSanas iaces
X Trases garenprofila Teodotfta parbaudes
5. niveleSanas Zurla
apekins
X X Horizontila lepka un
6. magretiska azimuta
meriSana ar teoddll
X X Virsmas nivedSanas
7. . -
Zurrala apgkins
8 X X Garenprofila sagtiSana
) un projekéeSana
X X Tahimetrijas Zurila
9. .
aprkins
10 X X Tahimetrijas gina
' sasidiSana
X X Tahimetriska
horizonglo atélumu un
11. paaugstiajumu
noteikSana. $huma
lenku nmeriSana
12. X X Niveliera prbaude
13, | % X Geometrisks

niveleSanas gjiens

Avots: autores konstrukcija.
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Izmantojot eksempto principu, tiek noskaidrota mgeodzijas ka
zinatnes \&sturiska atisttba un #s saisiba ar ciim ziratnem. Bet|oti svafgi
macibsgekiem orientties eksempro studiju principos: studiju procgs
jaizmanto geretiska, dialoga un eksemgti principa elementi. Tas nome an
lekciju un laboratorijas darbu satura savstarpsaskaoSanu, kas prasa no
macibsgeka papildus laiku, gatavojoties nod#dm.

Noddas beigs analizti ekspertu ierosi@jumi par geoctzijas studiju
didaktiski modda uzlaboSanuEkspertu komeatus un ierosisjlumus vagja
iedait vairakas grupas:

e par modéa grafisko agtlojumu;

e norades uz tikumiem didaktisk modda izveides pedagski
teofctiskajos aspektos;

e studentu ziaSanu nostiprilSana praktiski, nozares likumdoSanas
parzinaSana un darbs ar jaikajiemgeodtziskajiem instrumentiem;

e laboratorijas darbu izgies setba.

3.6. nod& Studentu paSnextéjums par profesioflas kompetences
veido3anogeodtzija Latvijas, Cehijas un Moldovas augstskslanalizti ¢etru
augstskolu — Latvijas Lauksaimnibas universiites (LLU), Rgas Tehnisks
universiites (RTU),Cehijas Dabas ziitnu universiites (DU) un Moldovas
Lauksaimnietbas universittes (MLU) vaiaku specialiiSu studentu aptaujas
rezulti par profesiodlas kompetences veidoSangsoczijas studijs.

Eiropas kvalifikiciju ietvarstrukiiras nuzizglitibai (EKI) dokumentos,
Zemes ieicibas inZeniera profesijas standarka an studiju kursageodzzija
programm formulgtas kompetences, kuras istamas, iegstot 2. imepa
augsiiko profesiodlo izglitbu un apgstot studiju kursugeocdczija. Tas
zinaSanas, prasmes un kompetence, kuradistagias gc studiju kursa
geodkzija beigSanas, apkopotas 8. tabul

Pec profesioalas kompetences veidoSen anketas studenti izdgr
pasnoertejumu uzreiz pc macibu prakses. PaSnéngjuma rezuliti
apkopoti 9. tabual
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8. tabula

Studiju kurs a geodézija iegastamas zimaSanas, prasmes un kompetence

ZinaSanas un
izpratne

Prasmes

Kompetence (an#de,
sinze un nowrteSana)

Zina geodkzijas
visparigos gdzienus,
geodzisko
instrumentu
visparigos uzlaves
un darbbas
principus,
geodszisko nerjumu
veidus, uzrariSanas
metodesgeodzisko
merjumu
matenatiskas
apstades pamatus un
SPEj novertet
merijumu rezulgtus.

Sixj iegutas teoktiskas
zinaSanageodzija pielietot
praktiski (izdaft geoczisko
instrumentu uniku
parbaudes un regéanu,
iertkot un uzmarit
horizonglas, vertikalas un
topoggfiskas uzngrisanas
atbaltiklu, sgj veikt
situacijas un reljefa
uznerisanu pc dazdam
metod&m, No\Ertet iegito
MErjumu precizitti,
apstadat merjjumu
rezul&tus un sagtit
situacijas, reljefa un
topogifisko planu), stadat
rapigi un pretzi, stiadat ka
patstvigi, ta af komand,
noformet merjumu
Zurralus, phnus, profilus un
citus dokumentus atbilstoSi
pragbam. Prot pinot un
organiZt savu un sev
paKauto darbinieku darbu.

SpEj patstvigi iedat,
atlast un analizt
informaciju, kas
nepiecieSama attiego
darbu veikSanai, un to
izmantot, piaemt
[Emumus atbilstoSi
savai kompetencei un
risinat radugs
probkmas saigba ar
izpildamo darbu, izprot
profesionlo &tiku, SfEj
izvertet savas
profesionlas darfibas
ietekmi uz vidi un
sabiedibu. Sgj kritiski
NOVErtet savas ziaSanas,
un prasmes un izprast
turpmikas izgttoSans
nepiecieSafibu. SEj
uzpemties atbiltbu par
savu un sev pauto
darbinieku izpildto
darbu kvaligti un
pienemtajiem
[Emumiem.

Avots: autores konstrukcija.
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9. tabula
Studentu paSnoert ejuma atbilzu apkopojums par profesioralas
kompetences veido$anageodezija Latvijas, Cehijas un Moldovas
augstskohs (2009.-2011.g.)

Atbilzu skaits,n

x -
2 LW Kopa
© ©
Jautjuma formutj Sl tol2o g|%
augijuma formugjums - g = 6 212313 . § S
Nlg|s3x|[0|=|n % =
o o =
= <
Vai Jis sgtu veikt neliela zem¢q 4 |20 |14 |10 |3 | 11| 58] 25
gabala uzrerisanu, apsidat| 3 {31 |33 |10 | 15| 23| 11p48
meérjumu rezulitus un sagdit| 2|7 (9 |16 |4 |4 | 40 171313
“|planu  (t.sk. uzrariSanas 1kla
ierikoSanu, robezu, sigijas un 1| - | 3 | 13| 4| 2| 22 10

topogéfiska plana sagtdiSanu)?

32 |29 |25|5 | 22| 11849
23 |22 |21 15| 11| 92| 4p

Vai studiju kursazeoctzija docSand
veicina disu sadaribu ar kurs
- |biedriem un racibspEkiem?

42 135 |30 |- | 27| 13458
14 115 |16 10| 8 | 63| 27

Vai studiju kursageoctzija apguve
veicina Jisu izpratni par savu karje
" |Zemes ieicibas (sa®) specialifte?

39 |30 [23 |1 | 19| 11p48
19 |22 |22 | 14| 17| 94] 40

Vai studiju kursageoctzija apguve
veicina disu izpratni  parn
. |[veicamajiem piefkumiem saigba
ar Zemes ia@cibas (savu

specialifiti? - |3 -]3] 2 8 4

Vai studiju kursageodezija apguveg 4 (19 |18 |14 |2 | 19| 72| 31

veicina disu izpratni pa 3|32 |30 [26] 12| 10| 11p47 303
" |profesionlajam vertibam un21|6 |9 |8 |5 |6 |34| 18

profesioralo &tiku? 1 |2 |1 |7 |5 |16] 7

Vai studiju kursageoctzija apguvd 4 [21 |19 |15 |1 | 20| 76| 38

veicina  Jisu  prasmi  dom’t 32| 37| 33] 9] 11 12252 303

" |kopsakaibas?

RPINWARRINWIE P (NWAIRPINWAIFPNWS
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9.tabulas nobeigums

x AtbilZu skaits,n Kopa
g LLU .
N.p % = -g S
k. Jaugjuma formugjums > Blcw2]|2]2 o | 2|
2151539k )8 5‘ n|%|= g
E|l X |2
8+ =
< <
Vai studiju kursageoczija apguvd 4 | 43| 32| 25| -| 26 12654
, |veicina disu prasmi doit saistba a 3|114121) 23 7| 6| 71 3-L4 4
" lizveleto specialifti? 2/1]15)1] 8] 5|20 9
1] - 1| - (11| 3| 15 6
Vai studiju kursageocbzija apguvd 4 | 11| 10| 13| 1| 19 4% 19
veicina disu izpratni par rado$un 3 | 33| 22| 24| 13 17 10947
8. |un inovacijam? 2]112|22| 10 8| 19 62 23| 3
12| 5| 2| 4| 3| 16 7
Atskiribu nozmiguma fmenis p 10.000.520.001.000.030.000.00
Vai studiju kursageoczija apguvg 4 20| 17| 11| -| 17 63 23
g, |Vveicina disu izpratni par to, & klat 3[32] 28| 24| 7| 14 10546 3|3
" |par ekspertu sajoma? 2161 9)11] 11] 6] 43 14
1 -5 3| 8| 3| 19 8
Vai studiju kursageockzija apguvg 4 | 30 | 23| 25| -| 24 10p44
veicina disu izpratni pg 3|24| 27| 23| 6| 14 94 41
10.|neprtrauktas izgtoSars un 2| 3| 81| 1| 11| 1| 24 1043
zinaSanu papildiasSana:
nepiecieSau? )1 p1)p -1 91112 5
Vai geodezijas un citu geodtzijag 4| - | 19| - | - | -] 19| 32
studiju  kursu apguve veicil 3| - | 27| - | - | -| 27| 46
11.|izpratnes veidoSanos par sgq 2| - | 11| - | -| -] 11| 19 3|3
profesioralas darbbas ietekmi u
vidi un sabiedibu? A A
Pavisam aptaaiji studenti 58| 59| 49| 26/ 40 232 |x |X

Avots: autores konstrukcija.

*- 4 —ja; 3 —drizak ja, nela ne; 3 —drizak né, nela ja ; 1 —ne

** . Zemes iefcibas specialites 3. un 4. kursa studenti apfiupéc nedaudz
izmairitas anketas, i€vojot, ka vii jau apguvuSi gantir visus argeoctziju
saisttos studiju kursus.

10. jauijums tika iekauts aptaujas anketikai Zemes iacibas specialites
3. un 4. kursa studentiem.
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Analizgjot studentu sniegs athildes uz anketas jajumiem, var
secirit, ka Geodekzijas studijas pietiekoSi efekti veicina profesioalas
kompetences veidoSanos, jo LLU, RTU un MLU studetgivusi pietiekoSi
augstu pasna@vtejumu — attietgi 87%, 88% un 80% studentu sniegpdzitvu
vertejumu - atilckjusi ar ja@ un drizak ja, nekd né. Cehijas Dabas zittpu
universitites studentu pasnengjums Saj joma ir krietni zenaks — tikai 44%
studentu atildjusi ar ja undrizik ja, nela ne.

Ka redzams no 9. tabulas, uz 1., 2., 3., 4., 51%.un 10. ja@jumiem
iegati pozitvi kursa rtgjumi, t.i. atbilzu j7 undrizak ja, nelad ne skaitasumma
ir lielaka parnegaivo atbilzu @tbilzu re undrizak ne, nela ja) skaita summu.
Atskirtbas ir statistiski namigas (p<0,05). #baudot ar h kvadata krigriju
(Preacher, 2001) tikai divos gagnos nav konstatas statistiski namigas
pozitvo atbilzu skaita aidribas (7. jadjums, LLU 3. un 4. kurss, p=0,52;
CDU, p=1,00) nonegaivo athilzu skaita. Viem gadjuma (9. jaujums, CDU)
domire negatvo atbilzu skaits.

Ta ka 2009./2010. studiju gadnotika geodtzijas studiju didaktisk
modda aprolacija, tad § gada studentu aptauja anali atsevigi. Sap gadi
pozitvas atbildes sniegusi 96% aptatg studentu, bet tikai ga uz anketas
devigpiem jaugjumiem atbil&jusi 56% studentu.d autores doam, tas ir]oti
augsts aditajs, jo tas ir par 15% augéts nekd visu aptalj ieklauto studentu
pozitvas atbildes (81%). Tatad viennommigi var seciat, ka izveidotais
geockzijas studiju didaktiskais modelis veicina profealas kompetences
veidoSanos Zemes ieibas specialittes studentiem. Ar studiju kursaaciSanas
metoEm un nicibu prakses norisi kopumapmierirataki ir LLU studenti,
tomer lidzigas domas izteikuSigpargjo augstskolu studenti.

SECINAJUMI

1. Profesionla kompetence & daudzkomponentu &fziens ietver
konkretas specialittes profesiodlo, profesionli &tisko, \ertibu,
paskompetences un salois komponentus, kuratisks ir ka rezuléts,
ta process. Profesialaja kompeteng atbildiba un persabas
autonomija tiek izvirtti ka nepiecieSami perstiras darthas indikatori
neprtrauké  profesionlas pilnveides kontekst Tas nomme
orien€ties saw profesip, konsulét un ekspest, ieverot profesioilo
gtiku, negrtraukti izghtoties, iz\ertét savu pieredzi, & an batiski ir
spet analizt un visgrinat zinaSanas un praktisko pieredzi un tad
jaunas ziaSanas, kas liecina par jaunu kvalitprofesiornlaja darlaba.

2. Profesioalas kompetencesaditajus var iedat vairakas savstargji
papildino&s gru@s: kompetences nagraukta pilnveide formli,
nefornili un informali; darba funkcijas, pieitkumi, atbildba un
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autonomija darba vigt profesionlas \ertibas unétika; profesioala
atZiSana un eksperta darbs; komukilas sgju attisttba gan karjen,
gan ikdiea; darba vietas ideofia un profesioalas attiedbas;
profesionlais radoSums; likumdoSanasarpinaSana un prasme
orientties socili ekonomiskaj situacija un darba tirg; sadariba ar
darba ka¢giem un vadbu.
Profesioalas kompetencesaditaju sasniegSanas iegjas geodzijas
studijas 1. kurg ir no minimalam [idz plagm. Piengram, zimSanu un
prasmju nefrtrauktu pilnveidi, komunikavo kompetencigeoczijas
studijas iesgjams plaSi atstt, bet profesioflas atiSanas aspektus un
izpratni, ka klat par ekspertu sajoma, atfisfit ir minimalas iesgjas.
Profesionlas kompetencesgiziena anake pamato pieejgeoctzijas
studiju didaktisk modda veidoSanai: studiju process ir tikpat migs
ka apdistamais saturs un studiju reztilt Kognitivo teoriju un
konstruktvisma pieejas atzu izmantoSana ir pamatgeodzijas
studiju didaktiskajam modelim, kas ietver ekseargd studijas ar
eksempiro, gergtisko un dialoga un principu un ir studentcetsr

Eksempiro studiju principu btiba attietha uz geodtzijas studigm ir:

o eksempirais princips — noteiktu raksfigu laboratorijas darbu
tematu un piegru iz\ele, kur centd ir batiskakie temati, ap kuru
grupgjas prgjie; laboratorijas darbu tematu gafana ir
sisemiska mijsakarba ar teogtiska kursa tematiem;

o gergtiskais princips — inforitijas izkksts no @sturiska aspekta,
to sasaistot ar asdieram, uzdevumu un hip&tu izviraSana un
risinajumu mekéSana, teorijas un prakses sasaigeodzijas
zinatnes sasniegumu izmanto&an

e dialoga princips — akta un konstrukva studentu iesaiSaras
studiju proces, sadariba uzdevumu veikSan jaunu ideju
radiSara un risirsjumu mekesara.

Visi geodkzijas studiju didaktisk modda elementi kop veido

didaktiskas sakaibas: paralli studiju kursa rarkim, uzdevumiem,

planotajiem rezulitiem — ziriSaram, prasmém un kompetencei, studiju
kursa saturam, studiju metd, metodiskajam un matali
tehniskajam nodroSiijumam, loti noZmiga vieta ir 8kuma,
starpértéSana, nogguma \érteSana/paSna@vteéSana (maciSaras stila
un geodtzijas profesiodlas kompetences veidoZan noteikSana),
studiju vides un eksenfb studiju principi. Didaktiskais modelis ir
izmantojams eksakto kursu ddara, ar eksemplro studiju paidzibu
akcengjot teorijas un laboratorijas darbu sistiskas mijsakabas.

Sevis izziaSana ir svags persotbas aftstbas nosagums un viens no

aspektiem ir raciSaras stila izpratne. Latvij pedaggiskajos gtijjumos
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10.

11.

viena no popdlrakajam ir amerikinu psihologa D. Kolba atiSaras
stila noteikSana, kura iatika izmantota promocijas darba izstes
eksperimerilaja dda. Rezultiti rada, ka Zemes i@ibas specialites
studentu gruis 91% ir tikai divu stilu - diveéfent un akomodcijas
stilu parstvji. Tas nozmg, ka geodctzijas studiju process tikaaec
vien nav speali japarkarto, bet asim#josa un konveggjosa macisaras
stilu parstavjiem vajadzbas gaguma nepiecieSama individila pieeja
nodarhibu un konsuliciju laika attieaba uz nciSaras meto@m.

Pirma kursa studentu agotngjo zinaSanu un prasmju apbaudes
rezulata matenatika, fizika un geog#fija tikai 52% gafiumu
sajemtas pareizas atbildes. Toséizgjot, var seciat, ka kopuri gan
2009./2010., gan 2010./2011. un 2011./2012. studgeh Zemes
iericibas specialites studentu rezali ir sliktaki neka 2007.2008. un
2008./2009. studiju gad Lidz ar to geodtzijas nodaribas lielaka
veriba tika piegrsta tieSi tiem tematiem, kur studentuaianas bija
viszenskas.

Izvertejot geodktzijas ekamenu un racibu prakses rezudlus
2008./2009. un 2009./2010. studiju gados, koeistatka iezmgjas
atkirtba starp studentu sekm abu studiju gadu pavasara esij
2009. g. M =7, 2010. g. M= 8 (p=0,12). Tas liecina, ka studentu
sekngs, izmantojotgeodizijas studiju didaktisko modeli, éwjama
poziiva tendence.

Aptaujas rezuftti lauj seciat, ka geoctzijas studiju didaktiskais
modelis veicina profesiatas kompetences veidoSanos, jo 87% LLU
studentu devuSipozitvu vertgjumu. AtXkiribas no zemkajiem
vertgjumiem ir statistiski naimigas (p<0,05). Salzinot Zemes
iericibas specialites 1. Kkursa un veko kursu studentu
pasnoertejumu, var seciat, ka 1. kursa studenti 92% atbilzu atzinusi,
ka geodtzijas studijas veicina profesialas kompetences veidoSanos,
bet veako kursu (3. un 4. kursajidu studentu bija 82%.aFbaudot
iegatos rezulitus ar @ kvadiata kriteriju, tikai viera jau@juma divas
programnas nav konst&tas statistiski namigaspozitvo un negaivo
athilzu skaita ai§ribas. & ka 2009./2010. studiju gad notika
izveido geoctzijas studiju didaktisk modda aproficija, tad var
secirit, ka Saj studiju gad modelis profesioiflas kompetences
veidoSanos seka izteikiak neld iepriek&jos gados (96%pozitvas
atbildes).

Geodtzijas studiju didaktisk modda ekspertsrtgjums apstiprigja
darba skuma izvirzito hipo€zi par profesiodlas kompetences
veidoSanos. Praktiski visi eksperti bija vien®js; ka dotais modelis
veicina vai vi@ji veicina profesioalas kompetences veidoSanos Zemes
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12.

iericibas specialites studentiem. lédo ekspertertéjuma datu
aprakstoss statistikas angle mda, ka @rtejumu ballu summa swvstas
no 38 (max) un 29 bain (min). Tongr atkirtbas starp 38 un 29
ballem nav statistiski namigas (p=0,27), apec var teikt, ka visi
vertejumi ir augsti. Dazi didaktisk modda elementi tika &rteti ka
batiskaki, dazi ka mazk batiski profesionalas kompetences veidogan
proced. Ka butiskakie ekspertu &rtejuma ir studiju kursa rerkis un
izvirzitie uzdevumi, dogSanas metodes, metodiskais un tehniskais
nodroSirajums, bet maak bitiski elementi ir iegstanas ziraSanas,
prasmes un kompetence.

Macibsgekiem, izmantojot didaktisko modeliagriengjas eksempko
studiju principos: studiju procgsjaizmanto eksempla, gergtiska,
dialoga un principi. Tas n@mé aif lekciju un laboratorijas darbu satura
savstarpju saskao3anu, kas prasa noadbspeka papildus laiku,
gatavojoties nodarbam.

PRIEKSLIKUMI

Zinatniski izverteti profesioralas kompetencesaditaji var kalpot par
pamatu veiksigai profesioalas darfibas raksturoSanai un var tikt
izmantoti profesiju standartu veidodanPamatojoties uz to, darba
autore iesaka pilnveidot Zemesia@as inZeniera profesijas standartu,
nemot \&ra EKI 6. imen noteikés ziraSanas, prasmes un kompetenci.
Lai noskaidrotu topoSo spatistu profesioalas kompetences
veidoSaas gaitu studiju procas autore iesaka izmantojot izaiato
anketu studentu pasn@tesSanai.

Ta ka eksempdras studijas aras principiem eksakta$ ziratnés savu
noZmi nav zaudjuSas ar masdieras, bet Latvif Iidz Sim bijusas maz
paZstamas, autore iesakss tarvien plagk izmantot ne tikageodzijas,
bet ar citu eksakto studiju kursu stughj izmantojot indukvi
dedukivo pieeju.

Lai uzlabotu sekmegeoctzija un studiju procesnowerstu nepilabas,
pec izstiadatas ziraSanu un prasmju noteikSanas anketas autore iesaka
parbaudt 1. kursa studentu ZiBanas matefitika, fizika un geogifij a.
Studiju rezulitu uzlaboSanai autore iesaka noteikt gan studeyan,
macibsgeku maciSaras stilu un rezufitus iewerot studiju procesa
organizsara.
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10.

Petijumu rezultatu aprobacija
Zinojumi starptautisks un ziratniski praktisks konferenés (10)

The 5th international scientific conference "Rurahvironment.
Education. Personality - 2012". Jelgava, 21-23 Mak012. Report
Exemplary Studies as a means of development odr@8igrofessional
Competence in the course of Geodesy.

Zinatniski praktiski konference ,Zemes apvaldiba un nérniedba”.
Jelgava, LLU, LIF 2.12.2011. Refds Mérniecba jeb praktisk
geometrija esturiska skatjuma.

Simpozijs: Sisteme informationale geografice. #ésia, Moldova,
Moldovas Lauksaimnigbas universitte, 6-8.10.2011. Refgets
Pazeumue npogeccuonanvroii komnemenyuu 8 Kypce 31eMeHmMAapHoOll
2ceooe3uu y cmydeHmoe no cneyuaibHocmu 3eMﬂeycmp0ﬁcm60.
Starptautisk zinatniski metodisk konference “Baltic Surveying ‘11"
Riga, VZD, 12.05.2011. Refd#ds Juoaxmuueckas modens 2eodesuu 6
npoyecce 00y4eHus.

International Scientific Conference “Research fard Development
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General Characteristics of the Thesis

The thesis comprises the Introduction, three @rapthe Conclusions
and 11 appendices. The amount of the thesis -pHs@s (187 pages with
Appendices), 21 tables, 31 figures, 237 bibliograimd Internet references in
Latvian, English, German and Russian. The autlew ¢raduated from the
Pedagogy Doctoral studies programme of the InstitditEducation and Home
Economicsof the Latvia University of Agriculture. Her totaéaching work
experience is 21 years including the work as autectat the Department of
Land Management and Geodesy of the Faculty of Rbmjineering of the
Latvia University of Agriculture and reading th&eodesy, Surveying,
Topographic Drawingand the Computer Graphics in the Speciakjudy
courses.

The fast pace of scientific and technological pesgrand the related
educational, environmental and social problems thlteaten human
development create objective preconditions for ringew of theoretical basis
and technological systems of education.

Today, institutions of higher education must empteashe need to
develop intellectual, scientific and technologigainciples of learning, rather
than a narrow knowledge in a particular area. Usities should maximize the
progress of intellectual potential and abilitiesaawhole of future specialists to
result in competent action.

Objectives of universities are expanding and thergreater diversity
of them: to prepare competent specialists, to eremual opportunities for
education of the widest range of people, to crees® knowledge in high-
quality studies, to promote economic developmett, @runer, 1962, 1977;
Koke, 1999).

Thus, cognitive activity, independence and develppiof systemic
thinking are one of the priorities of the moderriversity and are crucial to
engineering studies.

UNESCO, in cooperation with authoritative internatl organizations
such as FEANI (Europe), ABET (USA), and engineegdgcation associations
and unions has put claims to *2tentury engineers. They include high
professional competence, continuing penchant fasgmal and professional
development, personal intellectual potential dewedent, management of
modelling, forecasting and designing, as well aseaech and experimental
methods. All this is required for the creation @wnintellectual and material
values. Codpruna, 2009).

Quality education for the professional activity wfiversity graduates
has fundamentally important role in the future loé tcountry. In the modern

45



world, there are professionals needed who can saatpmplex phenomena,
determine the nature of the problem and means tiread it, analysing,
synthesizing, and evaluating it, use effectivelyfoimation and engage
constructively with others.

Engineering programmes have a key problem of ingefftly
qualitative and timely acquisition of knowledge,illskand competence in
mathematics and science in comprehensive and woehtsecondary education
programs. (ANO Atstibas programmas..., 2006). The recent economicscrisi
threatens to worsen the situation further.

Currently, in Europe, including Latvia, the devaimgnt of competence
of the future professionals is being emphasizedhtpinto consideration the
requirements the labour market and their dynamigeld@ment. Kocoga,
2009). It also means evaluation of the engineeshgly programmes and
individual courses regarding the quality of teaghirand professional
competence as one of the study results, securimijea@ and professional
understanding of the resulting process.

The study courseSeodesy, Engineering, Lar@lirveyingandGeodesy
Basicsare taught in Latvian universities in several gtpdogrammes. They are
especially important in Latvia University of Agriture and Riga Technical
University, where future engineers of land use pilag, geomatics and geodesy
are studying.

The nascent land surveying engineers are studyinghe Land
Management study program of the Latvia UniversityAgriculture. Geodesy
and other field-related courses are among the oras for the education of the
emerging professionals. The Profession StandardLaxid Use Planning
Engineer (2008) has formulated competencies, skifld knowledge, which
must be acquired for the corresponding qualificatio

It can be seen in the standard that a large priopodf them should
begin to develop during the acquisition Geodesystudy course and Land
Management specialty students begin to learn ieady in the I year.
Theoretical basics of geodesy are studied thenabtite laboratory works and
teaching practice - the skills and competence ithassential precondition for
successful completion of the geodesy-based coarseacquired. Geodesy and
surveying related work makes a great deal of psidesl activity of land use
planning engineer (Zemes iebas inZeniera ..., 2008). Therefore, geodesy is
clearly one of the most important courses of sttmythe acquisition of the
chosen speciality.

Getting acquainted with the scientific literatunee must conclude that
much research is devoted to the didactics of esabjects, but very few
teachers are engaged directly with geodesy teachiddearning problems, and
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this is the first this kind of study done by thetar in Latvia. That is why the
work is very topical and important both theoretigaind practically.

The author has many years of experience of teachimgtudy course
Geodesyto the students of Land Management and a numbeattedr study
programs. The first study area is on what profesdicompetence is got by the
students and how it is formed in the study co@sedesy The second area of
research is improving the quality of teaching talde the future professionals
to obtain the highest possible professional conmpetein the study course
GeodesyTherefore justification and creation of the didaenodel of the study
courseGeodesyis important, that could promote the formationpobfessional
competence to the future specialists. The authefdwed this need lecturing the
courses for a number of years.

In the first two Chapters, the theoretical questiame in compliance
with the following principles: first, it deals witheneral questions related to the
subject matter, then, based on studies by variatisoss, the main concept is
analysed and after that the use of the theoretiesdarch into practice is
considered.

In the first Chapter of the thesis, analysis offgssional competence
concept is done, its indicators are shown. Thesgesare analysed, basing on
scientific research and evidence, European andhkt! Latvian Qualifications
Framework recommendations (Latvijas kvalifiku ietvarstrukiira, 2010) and
Profession Standard of Land Use Planning Engingemés i€icibas inZeniera
..., 2008).

Basing on the analysis of the scientific literaton cognitive learning
theories and constructivist approaches, includiidgatic models, the Geodesy
didactic model is established. It takes into actoilre basic principles of
cognitive learning theory, exemplar learning prides of the exact courses' 1
year student knowledge and skills in mathematiab ather exact subjects, as
well as peculiarities of students learning styles iacorporated. Important role
in the didactic model is dedicated to the formifighe professional competence
in the geodesy field that is put forward as the tmagortant task to be
researched in the thesis. Therefore the devel@medtested model can be
considered as a tool to facilitate formation offpesional competence of future
land use planning specialists.

Research Object
Studies of geodesy at higher educational estabéshm

Research Subject
Development of professional competence in the studf geodesy.
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The Aim of the Research

To substantiate the development of the professioomlpetence in the
studies of geodesy, assessing features of profedsicompetence and
opportunities of reaching them and designing, apatiog and implementing
the didactical model of geodesy studies.

Hypothesis of the Research
Professional competence is developed more sucdlgssfihe studies
of geodesy if:

e the didactical model of geodesy is used based gmitee
learning theory and basic principles of the cortdivist
approaches with the emphasis on exemplary studies;

e there is substantiated and worked out the contelaboratory
works in coherence with the content of lecturessatering
the exemplary principle;

e understanding of the students on their own learstgbtes and
the use of their characteristics for the improveimefthe
study is being formed;

e students evaluate their own professional competence
development process and results.

Objectives of the Research

1. To analyse scientific literature for: professionedmpetence
criteria and indicators and its formation in thegess of learning,
cognitive learning theories and constructivist aagh, including
the use of exemplar studies for exact subjects diactic
modelling framework.

2. To elaborate the didactical model of geodesy studli@sed on
cognitive learning theories and constructivist aggh with the
emphasis on exemplary studies, taking into accdeatning
styles of the students and self-evaluation of teeetbpment of
professional competence in geodesy.

3. To work out the content of laboratory works accogdito the
exemplary principle.

4. To do expert assessment of the developed didawmtidel and
mathematical statistical processing of the obtanesdlts.

5. To test the developed geodesy didactic model araluate
development of the professional competence in thdies of
geodesy of the Land Management speciality students.
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6. To make conclusions and recommendations for runmiract
courses on the basis of the worked out didacticaleh of
geodesy studies and results of empirical research.

The Methodological Basis of the Research
Gestalt Psychology and cognitive psychology as @inthe cognitive

learning

theory foundation: Kohler, 1929; PiaZze, 23/2002;

Beprreiimep, 1957/1987 Jlasbinos, 1996;JIesun, 1951/2000; Courco,
2006 et al.

Individual cognitive features, assessment of lesynbutcomes and
self-evaluation: Hahele, 2006; Karpova, 1994; Koll§84; Maslo,
2001; Rogers, 1969; Witkin, 1982; Zogla, 200pp6enes, Boprcosa,
2000; Xomoanas, 2002/2004[Tucapenko, 2006 et al.

Basic principles of cognitive learning theories:

Education aimed towards personal development: Piaze
1925/2002; Vigotskis, 1939/2002fuaxe, 1969, 1947/2003;
Bpynep, 1973/1977 et al.

Knowledge as an outcome of active, experience drive
constructing process: Bruner, 1961; Novak, 197ot4kis,
1934/2002; Beiins-bape, 2001; 3arsoszakun, 2009; Kemm,
1955/2000; Kiszesa , 2008; Kosxkacaposa, 2004 et al.
Creativity and problem solving in learning prodstsglies:
Dewey, 1929; Edelmann, 2000; Gagne, 1968; Garkf)as;
Rubana, 2002; Schén, 1983)yuep, 1973/1977 'neymiena,
2006; lepkau, 3assikun, 2003;Cosco, 2006 et al.

Genetic learning and exemplar studies, their ppiesi
Fuhrer, 1997; Klein, 1968; Knlbel, 1960; Kohnlek987;
Wagenschein, 1965, 1968; Wittenberg, 198&tun, 1986;
By6ep, 1995 et al.

Cooperation and group work: Halfpap, 1992; Kelldovak,
2000; Mertens, 1974; Rubana, 2002 et al.

Constructivist insights about the constructive ratwf learning,
planning of the studies process and individual aagin to knowledge
valuation: Bruner, 1961; Gardner, 1991; Gudjon€8 Novak, 1979;
Zogla, 2001; K, 1955/2000Ctepu6epr, 1985/1996 et al.

Theories and approaches to designing of didactidetso Gudjons,
1998; Klafki, 1985/1996, 1989; Winkel, 1997; Zog2Q0la, 2001b,
2001c, 2001d/laxun, 2005;Itodbd, 1963 et al.

Understanding of development of professional coempest: Briede,
2009, 2011; Keller, Novak, 2000; Garleja, 2006; éfalas, 1971,
Halfpap, 1992; Jame, 2009; K&e, 1999; Rubana, 2002; Schon, 1983;
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Strode, 2006; Tia, 2005; Zogla, 2001&8umuss, 2003; Cdhpuna,
2009 et al.

Scientific Research Methods Used in the Study
1. Theoretical methods:
e analysis of scientific pedagogic and psychologiitatature;
e analysis of normative documents (official documeritthe
Republic of Latvia and other states, Professiomdeds and
other education related documents).
2. Empirical methods:
e methods for data collection:
- surveys (questioning);
- expert evaluation method;
e control and developing pedagogical experiment;
e statistical processing of the data:
- primary (descriptive) statistics: absolute and
relative frequency, mode, median;
- secondary statistics - the chi-square test;
- Kendall coefficient of concordance.

The Research Base and the Respondents

The research base (general sample) consists dfativéan, the Czech
Republic and Moldova university students, who atedying geodesy or
surveying. Three hundred and two students from Faeulty of Rural
Engineering (LIF) of the Latvia University of Agritture (LLU), 121 students
from the Forest Faculty (MF) of the Latvia Univeéysof Agriculture (LLU),
295 students from the Faculty of Civil Engineer{iigf) of the Riga Technical
University (RTU), 24 students from Faculty of Geapfny and Earth Sciences
of the University of Latvia (LU) and 38 studentsrr Engineering Faculty of
Rezekne Higher Education Institution (RA). There also 58 students from the
Faculty of Forestry and Environment of Czech Ursitgr of Life Sciences
(CDU) and 40 students from Agricultural State Univgref Moldova (MLU)
involved as foreign students in the research. Theyshas a random set of 163
first year students of the specialty of Land Mamaget of the Latvia University
of Agriculture. There are 885 students in totalolred in the experimental
study of the thesis and 10 experts.
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Stages of the Thesis

Table 1
Development

Stages

Theoretical Studies

Practical activities and the
empirical research

Stage 1

Year 2006 — 2007. The current si

object, subject and topic selection

tuation analysisblem identification,

1.The study of geodesy
documents (course
Profession Standards).

didactical models.
3. Study of scientific literature o
on the study process.
4. Clarification  of the
formulation of the aim and tasks.
5. Preparation  of  articles
participation in conferences
presentation of the research results

relate
program

2. Study of designing principles @

cognitivist and constructivist insight
subject]

an
fq

dl. Takeover of the study course
s, Geodesyfor the year 1 students
of the Land Managemer
specialty.
Elaboration of the task fg
knowledge and skills assessme

—

f

2.
n
S

nt.

d
r

Stage 2

Year 2008 — 2009. Formulation

professional competence in geodesy studies

of the hypothesislevelopment of

1. Study on criteria and indicators
the professional competence.

elements of the didactical model
the geodesy studies.
3. Study of individual learning style.
4. Preparation of articles
participation
presentation of the research resul

2. Study on the theoretical basis of the and processing of its results.

an
in conferences fq

ofl. Organizing of the survey o
knowledge and skills assessme

of2. Student learning styl
identification and evaluation df
results.

d3. Organizing of the student self-

r evaluation on development

[s. their professional competeng
and evaluation of the results.

4. Designing of the didactic mod
of geodesy studies.

Stage 3

Year 2010 — 2011. Clal

rification of the Hypothesis

1. Study of the literature on th

studies of geodesy.
2. Preparation  of

participation

presentation of the research resul

articles

possibilities to use genetic learnin
and exemplary principle in the. Expert evaluation on the didactic

an
in conferences fd8. Testing of the didaical model

e 1. Final designing of the didacti
g model.

A
model of the geodesy study proce
dand its content.

Isand generalization of the research
results.
4. Completion of the thesis.

Source:

by the Author
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The Theoretical Novelty and Significance of the Resarch

Professional competence features and reaching evh turing the
study process of geodesy are researched andedstifi

Cognitive learning theories and basic principlezofistructivism and
possibilities of their usage in geodesy studiesaasessed.

The exemplary principles (exemplary — the choicéabbratory works
and exemplars in concordance with the content afites; genetic — layout of
historical development of geodesy, connection lithory and practice in the
usage of achievements of geodesy; dialogic — actwel constructive
involvement of students in a study process, codjperin accomplishing tasks)
of geodesy studies are assessed and adapted.

The didactical model of geodesy studies is workeat @vith
systemically arranged elements of the model, foxwusin the learning process
and its outcomes with an emphasis on exemplaryiegugrinciples and
student’'s way of gaining his/her experiences usinductive - deductive
approach. All the model elements together form stesyic and purposeful
relationship between result and process: in paralith the aim, objectives,
content, expected outcomes of the study course owledge, skills and
competence, learning methods, methodological antérimb support, a very
important place is taken by the initial, formataed summative evaluation/self-
evaluation (determination of learning style and elegment of professional
competence in geodesy), and usage of exemplary gridciples in various
study environments. The model is suitable for stiglevith different knowledge
and skill levels in exact courses and differenti@®y styles. The didactic model
can be used teaching exact courses, particuladlyeticonsisting of laboratory
works.

There is assessed the content of laboratory wgméstral, subordinated
and linking theme groups) of geodesy in relationtite content of lectures
according to the exemplary principle providing sysic relationship between
theory and laboratory works.

The Practical Significance of the Research

The assignments are designed for evaluation ofestsd initial
knowledge and skills in mathematics, physics arajggphy.

There is studied the development of students psfeal competence
in the studies of geodesy on empirical level by mseaf the didactical model of
geodesy.
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The questionnaire for students’ self-evaluationdésigned with the
purpose to state the development of professionaipetence in the studies of
geodesy.

There is arranged the content of laboratory wocksiffal, subordinated
and linking theme groups) of geodesy in relationtlte content of lectures
according to the exemplary principle.

There are worked out recommendations for delivegrgct courses.
The recommendations are based on the didacticatihedadjeodesy and data of
the empirical study.

Limits of the Research

The thesis research deals with the study process cantents of
geodesy from the year 2007 to 2011 and the studghias 6 universities in
total: 4 Latvian — the Latvia University of Agricute (LLU), the Riga
Technical University (RTU), the University of Latv{LU) the Rezekne Higher
Education Institution (RA) and 2 foreign — Czechivémsity of Life Sciences
(CDU) and Agricultural State University of Moldova (), where students
are studying geodesy in different study prograifise name of the study course
is various in different higher education establights: for instance, it is called
Geodesyn the ' year curricula of the Land Management study pnogoé the
Latvia University of Agriculture, the Geomatics dyuprogram of the Riga
Technical University and the Civil Engineering styasrogram of the Rezekne
Higher Education Institution but its nameBssics of Geodesyt the Geology
Bachelor study program of the University of Latwiemount of the theoretical
part of the study coursBeodesys 8 CP and the study practice- 2 CP in tfie 1
year of the Land Management study program of thé&vihaUniversity of
Agriculture. By the amountGeodesyis the largest study course, therefore its
impact on further studies is essential as a fouondor later course&eodetic
Networks, Engineering Geodesy part, Photogrammetryand Cartography
The author is using the nant&eodesyfor the study course in the work. The
study in total involved 885 students of differeniuersities, but due to the fact
that the author readSeodesyfor the f' year students of Land Management
specialty of the Faculty of Rural Engineering ok thatvia University of
Agriculture, the sample set (214 students) is kahito only these students.

Theses to Defend
1. Scientifically assessed and substantiated featofgbe professional
competence and students’ involvement in self-evelnaprocess
promote the development of professional competeincegeodesy
studies.
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The didactical model of geodesy studies with sysatally arranged
elements focussed on both the study process andtsresith the
emphasis on geodesy studies according to the plascof exemplary
studies (exemplary, genetic, dialogue) and whiclstiglent centred
with the particular way of getting experience, isneans of the
development of professional competence in geodesglies. The
model is useful for students with different knowdedand skills level in
exact courses and with different learning stylese ®idactical model
can be used in running exact courses, particuthdge with laboratory
works.

Substantiated and arranged content of laboratoryksvqcentral,
subordinated and linking groups of themes) in cehee with the
content of lectures according to the exemplary qgiple provides
systematic correlation of the lectures and labeyateorks and is a
prerequisite for a successful professional competetievelopment
process in geodesy studies.
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The Content of the Thesis

The Introduction of the work deals with justificat of the choice of
subject and its topicality, it describes the prable be solved, defines the study
aim, object, subject, tasks, hypothesis, and aladcksnthe limits of the study.
The methodological grounds, methods and stagebeoftudy are given, the
research base is described, scientific novelty prattical significance are
established and approbation of the results oftilntysand theses for defence are
also given in the Introduction.

Chapter 1. Development of Professional Competence in the &udi
The professional competence concept and its fegtaiifferent approaches to
the understanding of the professional competeneeanalysed, the essence of
competence approach in education is described evelabment of professional
competence in university studies, particularly, dg=sy studies is analysed. The
Chapter 1 consists of two sub-chapters.

Sub-chapter 1.1Analyses of the Concept of Professional Competence
and its FeaturesThe concept of the competence and different appesato its
interpretation are described. After that the prsifazal competence, its forms
and features are described. Some understandings afompetence in other
countries are described, for instance, the USA,aGHritain, France and
Germany.

Interpretation of competence, including professioc@ampetence, is
ambiguous nowadays. The notion of competency issvadd roomy in the
modern society, and different researchers emphatifferent aspects of it.
(Habermas, 1971; Mertens, 1974; Hutmacher, 1997a,12005; Garleja, 2006;
Strode, 2006;'ypyxanos, 2008; Yomianos, 2008; Jomane, 2009; Cdruna,
2009 et. al.).

Nowadays the competence is a pedagogical categtmyjte/types and
components. According to competence investigatimgadays it is possible to
divide it in mutually overlapping types: meta, lmassocial, professional and
self-competence.

Philosophy of education pillars promotes the depelent of
competence understanding in connection with awasengf one’s action
consequences and the development of personalignfialt It is necessary to be
Aware of humanistic aims as a basis of competencerder to self-regulate
one’s action and evaluate its consequences (Hofint809; MiciSaras ir zelts,
2001; Munch, Jakobsen, 2005; Briedeks? 2011).

The chapter deals with four main approaches toutiderstanding of
professional competence: 1) competence gainedesult of teaching / learning
that can be measured by assessing the knowledgeskdlie] 2) competence
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related to profession, and it determines the hucagmacity to act in accordance
with standards; 3) competence that characterizzsethuman capabilities which
allow to achieve results in a particular job; 4)mpetence, which includes
characteristic features of the first three appreactwhere professional
performance is necessary in relation to work dutied career development;
reaching of particular results and contributiom dompetent action and
development of personality potential are importambrder to reach the quality
of professionalism.

The features of professional compeatecen be divided into mutually
complementing groups: continuous development ofpaience formally, non-
formally and informally; functions of work, dutiesssponsibility and autonomy
in the place of work; professional values and sthjrofessional recognition
and expert work; development of communication &edi both in career and
everyday life; relationship between work place ildgy and professionalism;
professional creativity; knowledge on legislatiomda socially economic
situation and labour market; cooperation with cdiges and leaders.

Professional competence as a multicomponent conicepives a
professional component of a particular speciafitpfessionally ethical, values,
self-competence and social components, and bothrethalt and process are
essential. Professional competence concept anaysisbasis for approach to
making of the didactical model of geodesy studid®ene study process is as
important as study results and the course content.

Sub-chapter 1.2Professional Competence as a Geodesy Study Result.
Essence of the competences approach in educatiordesribed and
development of the professional competence in tha@ysprocess in the higher
education establishment is analysed. The competappeoach in education
means reaction of the professional education tocttenging socio economic
circumstances and their processes (Spencer&Spet®83; Lawler, 1994,
Baiinenko, Ockapccon, 2002;3umusist, 2003; Boyle, Fisher, 2006t6parimos,
2007). The aim of the competence approach is thelolegment of a competent
specialist, and in professional education an emplig®n multidisciplinary and
usage of competence in a professional field.

A specialist with the professional competence @f tiigher technical
education should:

e be able to understand systemic character of pramuptoblems;

e be able to acquire and develop innovative technesng

¢ Dbe informed and manage the new technologies imdrisgwn and the
related fields;

e be able to educate self continuously, to acquine knowledge, skills
and competence when necessary;
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e be able to make right and responsible decisions;

e be able to realize their creative potential - timewledge, skills and
experience, personal and business properties - roduptive
professional activities (Qouna, 2009).

Professional competence is gradual; the authormneldfve levels
(Ierenun, 2000; Copuna, 2009). The minimum and low levels correspond to
basic vocational graduates, but, for example, hégid the highest level
correspond to vocational higher education graduabesthe development
process of professional competence of formationaafy specialist, key
competences, general professional competencesakped competences, and
highly specialized competences can be distinguishedexample, land survey
engineer must be highly competent in the field @bdesy, because many of the
graduates of this specialty are working in geodedgted firms, offices and
other businesses.

Different learning environments are based in thealysis of
scientific literature: students are forming thenofessional development not
only at the university, but continue it in coopéatwith the various sources of
information and professional environment.

Just in the studies of geodesy, it is not possibkdevelop equally well
all these features of competence. For instance,wletmye and skills
development, various capacity-building and the alocompetence acquisition
are continuous processes, but tfieygéar students still have a long way to the
expert level and the conscience how this can lieaed. In the Table 2,
professional competence features and their devedapropportunities in the
studies of geodesy are shown. The distinguiskatlfes to be developed in
the studies of geodesy are one of the novelti¢seothesis. Considering that the
Land Management specialty students begin mastgeogesy already with fall
semester of their year 1, as well as the speaifitke studies, not all aspects of
the professional competence can be developed gaumitessfully. In the Table
2, three levels of competence formation are desdrilt) large, 2) medium, 3)
minimum possibilities for formation of the correspling aspect.

Developing the didactic model of the study couGeodesy,the
competencies approach which emphasizes personaklogerent and
competences demonstration activities, concentrdtiegstudies on the process
and results - knowledge, skills and competenceusad.
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Table 2

Opportunities of Professional Competence Developmein the
Geodesy Studies

Opportunities of Professional

No. Competence features Competence Development in the
Geodesy Studies
Continuous development of Large opportunities to develop
1. competence both in theoretical studies and in
practice
Social competence: Large opportunities to develop
e development of both in theoretical studies and in
communication skills in practice
career and in daily life;
2. - )
e cooperation with work
colleagues and the
management;
o reflexion.
Work functions, duties, In the studies of geodesy, it is
responsibility, autonomy at the work| possible to develop definite job
3 place functions and duties but thé 1
) year students cannot get
acquainted with autonomy at the
work place yet
Professional values and ethics In the studies odegy, it is
4 possible to develop several
) aspects of professional values and
ethics
5 Professional recognition and expert| Minimum development
) work possibilities
6 Ideology of a work place and Minimum development
) professional relationships possibilities
Professional creativity In the studies of geodésy,
7. possible to develop several
aspects of professional creativity|
Knowledge on legislation and In the studies of geodesyj, it is
socially economic situation and possible to develop ability to
8. labour market orientate in the branch related lay

and also in socially economic
situation in the country

Source: by the Author
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Chapter 2. Didactical Model as a Means for Development of
Professional Competence in the Geodesy Studi€Bheoretical basis of the
development of the didactic model is analysed: &@egsychology, cognitive
and constructivist approach to the studies, thacppies of the exemplary
studies, learning styles and their usage in thede®p studies, review of the
didactic models, as well as justification of thelatitical model of the geodesy
studies and its development.

Sub-chapter 2.1Cognitive and Constructivist Approach as the Bégis
the Didactical Model of the Geodesy Studidhe Gestalt and cognitive
psychology and its role in engineering studies udilg the acquisition of
geodesy are described. There is a brief reviethefbasic statements of the
cognitive theories of learning, the constructivégiproach, the use of these
approaches in the engineering studies, cognitiveldeof the aims taxonomy,
evaluation and self-assessment questions, as wehe characteristics of the
study process features, which are attributabléecstudents of the first years of
the university programmes.

The didactical model has to be a means for promotd the
development of professional competence and thesusgognitive theories and
constructivist approach is an appropriate bastsijusowadays geodesy studies
where analytically logical thinking in coherence ttwithe depiction of
geometrically precise objects has to be promoted. &quiring of several
geodesy theme groups (types of geodetic measurspgaadetic instruments,
methods of measuring, etc.) students’ active irswlgnt, creative approach in
problem solving, group work is necessary and itlbarsupplied by the usage of
constructivism approach in the study process otlgey.

Gestalt theory is appropriate in geodesy studiethéncase of holistic
and its elements relations understanding in refatm spatial perception and
understanding of mathematical coherences, and titapiskills development
(Beptreitmep, 1957/1987 Ulynen & Ilynsu, 2002, et al.). Instructive design
theory is appropriate as well (Reigeluth, 1999)isTheory supports the content
learning from more simplier things to more compkzhones, putting emphasis
on the meaning of context in which ideas and cammstare integrated.

Cognitive principles by V. Davidova, J. FlavellKa¢ere and J. Piaget
can be related to also to the study process andeggcstudies as well because
students active involvement in the study processskdl to cope with
information, development of their personality irdilug creativity, consideration
of students individual attributes and cooperatioithwother students and
lecturers are topical ones in nowadays higher daucdt is acknowledged by
summarized higher education aims, e.g. in CanadaAastralia. They are the
following: to teach students to analyse their idedtically, to develop students’
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intellectual/thinking skills, to teach the studettis principles of generalisation
(Ramsden, 2003).

Gestalt holistic approach and cognitivist cognisioon cognitive
processes as well as an emphasis on creativityaetivty determine that it is
necessary to put forward a particular study cowise, define problems and
objectives, as well as to choose adequate mearsabfiation (Bloom, 1956;
Gagne, 1968; Bandura, 1995; Gage, Berliner, 1996rnBerg, 2002; Zogla
2001, et.al.). The conception of cognitivism corsgsi cognitive processes, e.g.
perception, understanding, judging, etc. and cootis development of them in
a higher school is a condition for higher quality the development of
professional competence.

Context (Ceci, Roazzi, 1994; Ungerer, Schmid, 2006puGepr,
1985/1996;), Communities of Practicetheory (Lave, Wenger, 1998) and
constructive approach totally, is one of the bagisnaking updated didactical
models because they help to assess both the rgaafssiements in a particular
model and making of coherences among them puttmghasis on various
study environments and their usage in course rgnnin

Learning means active knowledge construction on Hasis of
pupils/students’ values and inner experience adegréb the constructivism
approach. The result to great extent depends oitsfaipdents abilities to put
forward own learning objectives. It can be achietigdmotivation to organise
one’s learning and working out action models arttbstas. (K, 1955/2000;
Bruner, 1961; Bamberger, 1999; Collins, Brown, Nemml1987; Hahele, 2006;
Gage, Berliner, 1999, etc.).

The didactical model of geodesy studies based gmitee theories
and constructive approach has to promote systeesching of professional
competence and exemplary studies are an essdetiag @t in this process.

Sub-chapter 2.2.Exemplary studies in the Exact Courses: Essence,
Principles and Indicators. Genetic learning is described: its history, basic
principles and the main indicators. The most imgaricontribution of the sub-
chapter is the adapted and improved genetic leguméferring to the university
the author uses the term: exemplary studies) plieeimoved to the university
according to professional competence componentgeofdesy study. These
principles have originally been used in schoolselitz, 1927; Klein, 1968;
Wagenschein, 1968; Wittenberg, 1990). The distslged principles are a part
of the created didactic model of the geodesy studie

Genetic learning ideas are found in very distarst,pa the works by
Comenius (1657), Pestalozzi (1804), Dewey (1915) ather authors.
Although, the most famous representative of theegjeally orientated didactics
was German pedagogue M. Wagenschein. The threeeterof the exemplar
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studies is genetic, dialogic (Socratic) and thengdar principle. The main
indicators of each principle are described in thie-chapter.

Referring the main principles of the exemplary &ado the geodesy
studies, they are:

e from the genetic principle — exposition of the @nis from
the historic, relating it to nowadays, setting tas&nd
hypothesis and the solution finding;

e from the dialogic principle — active and constiuetstudent
involvement in the learning process, cooperationtasks,
innovative ideas and solution finding;

e from the exemplary principle choice of definite
characteristic subjects and samples for laboratwoyrks,
relieving the studies and denying the logical segaeof
themes.

The features of the exemplary studies can be ulsedfer the exact
subjects at a university, particularly, in the $sdof geodesy because, at a
university, use of the constructivist approach Imge active acquisition of
knowledge, skills and competences, acknowledgingl amderstanding
relationships, using own experience (Table 3).

Table 3

Principles and Features of the Exemplary Studies
in Geodesy Studies

No.

The genetic principle in
lectures and laboratory
works

Dialogic principle in

lectures, laboratory

works and practice
tasks

Exemplary principle in
lectures, laboratory
works and practice

tasks

The lecturer is trying to
choose bright examples
from life related to
geodesy and the subjec
of the lecture using as
much as possible
different technical mean

Developing of the|
critical thinking of the
students (the studen
have to be able t
evaluate critically the
results of the surveyin
5 and calculation etc.)

Choice of typical
examples - laboratory
sworks combining a
b range of themes.

i

and illustrative materials|
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Table 3 continued

The genetic principle in

Dialogic principle in
lectures, laboratory

Exemplary principle in
lectures, laboratory

)

systemically (to perceivg
geodesy as a complex
numerous mutually

> alternatives in study an

geodesy.

related activities).

bfprofessional practices d

No. | lectures and laboratory - -
works works and practice works and practice
tasks tasks
The lecturer is| Clear, open and To link the selected
encouraging the studenfsreasoned statement o¢fexemplars (certain
to be active and to the contents of geodesylaboratory works) to
> discover regularities by the lecturer and the contents, choosing othe
" | themselves (acquisition same expected topics - so-called
of the geodesy tools andresponses by the “bridges”.
surveying). students in tests and
examinations.

3. | Acquisition of geodesy Cooperation of the Exemplar choice, taking
since its history and it$ students, as well asinto account and
linking to nowadays. collaboration between emphasising the

the lecturer and the interdisciplinary of the|
students in tasks, science fields.

creation of ideas and

solution finding (in

laboratory works  of

geodesy, study and

professional practices)

4. | Practical non-standardBoth students and staff Selection of the
tasks (introducing of attentive listening tg exemplars that promotes
hypothesis and tasks andeach other in order tp the transition from a
finding of the optimum| understand other single theme or example
solution). people’s opinions. to more general

The  students  andg knowledge and skills
lecturers have to be able(transition from the

to admit their mistakes specific to the abstract).
and shortcomings.

5. | The lecturer ig Looking for new| Use of the exemplary
encouraging to think opportunities and principle gives the

d opportunities to apply
ffor new alternatives.

D

Source: by the Author
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In the university studies process, lectures andrktory works are
conducted in parallel and it makes it possible 48 sombination of inductive
and deductive approaches to learning. The exempgladies in geodesy with
the inductive - deductive approach provide theekillacquisition of knowledge,
skills and competencies.

Sub-chapter 2.3.earning Styles and their Usage Opportunities ia th
Studies of Geodesyhe author concludes that methodologically basephitioe
styles have theoretical and experimental reseatntan of many foreign
teachers and psychologists the studies of exact subjects, where geodesy
studies belong also, many authors (Prashig, 2B0@&josa, 2007; Schulmeister,
2006; bopucosa, 2004) suggest to use approach of the learninigssin the
studies process that can raise the student sucoasilerably. The analysis of
literature shows that different authors classifffedently the cognitive styles,
and in general there are known almost twenty difieicognitive and learning
styles. In Latvian educational research, one ofrtmst popular is American
psychologist D. Kolb’s (Kolb, 1984) determinatiohlearning style, which was
also used in the experimental part of the thedie [Earning styles by D. Kolb
are: diverging, assimilating, converging and accamating style and each one
provides a brief description. Besides D. Kolb, theearch works on learning
styles are done also by H. Witkin (Witkin, 1982), Honey, A. Mumford and
other scientists.

The main conclusions:

e self-discovery is an important condition for deywlent of a
personality and one of the aspects is the learsigle awareness.
Students have the opportunity to learn how thegystand how they
interact with others and the knowledge and skilisstbecome a very
valuable for the forming of the professional corepet;

e in the study courseGeodesy both theoretical studies and study
practices are organized in heterogeneous grougaibedivision of the
students in homogenous groups by their learninggestis possible
theoretically but not practically.

Sub-chapter 2.4. Didactical Models in Europe and Latvia — their
History, Varieties and Usage in the Exact Studi€ke author has examined the
most common didactic models of Europe and Latviadi@actic model in
general reflects learning process in its dynamibgrefore modelling and
models are essential pedagogical tools for medtindearning goals. Didactic
model specifies the contents of the pedagogicateyis and their interaction:
learning, teaching, learning objectives, contentgthods, etc. It is the
instrument through which the teacher or univeriturer realizes its vision
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and objectives. Didactic models are very differ@mtl each of them is based on
certain concepts and theories. In Latvia (Masld@12ogla, 2001), American,
British, German, Russian and Latvian didacticabties are popular. In the
European countries, didactical model theory the tm®stematized is in
Germany (Schulz, 1981; Jank, Meyer, 1991/2002; &45l1995; Gudjon, 1998).

Looking back at the history of the formation of aitical models, the
first major teaching model was developed by Wolfg&itafki (Klafki, 1989),
basing on the principles of critical pedagogy. Tyodas known as the critically
constructive didactical model. Klafki's developeditically constructive
didactical theory and the relevant model remaimifizant still after process of
several decades and meet the modern pedagogicalkapps in science.

The main conclusions:

e according to the scientific literature of didactictheories and
corresponding didactical models, it can be condudeat various
authors do not have standard approach to this.iFhere is a variety
of classifications of teaching models, of which thest-known in
Europe are German didactical theories and models;

e latvian didactical tradition is formed under infhee of German
humanism and Russian didactic direction - maternali Latvian
schools are traditionally characterized by educatiodevelopmental
and educational functions unity, and scientists ehalivided the
didactical models into: cognitive, pragmatic, conmicative, task-
based and process-based didactical models;

e to comply with modern higher professional educatiesquirements, the
didactical model has to provide students with teeassary knowledge,
skills and professional competence. The geodesgiestudidactical
model is established on these theories and findings

Sub-chapter 2.5Justification and Development of the Didactic Modél
the GeodesyStudies. Basing on the analysis of the scientific literafure
experience of other teachers and the author ofhbeis the didactic model of
geodesy studies was established, which graphigaksentation is shown in
Fig.1. Since the professional competence of stedehthe Land Management
specialty forms, starting with the acquisition ebglesy in the first year, the aim
of the created didactic model is to promote profesd competence in this
field. The model serves for better organizatiorthef study process of the said
study course and is an assistantof the teacher #raluation
of students' knowledge and emphasizing significavfceelf-assessment; and it
also contributes to development of professional metence of the Land
Management specialty students.
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Cognitive learning theories and constructive approach \
/ Exemplary studies (exemplary, genetic, dialogue principle) \
/ Study environments \
/ Geodesy course aim, objectives, content and planned \

study outcomes
initial, formative, Lectures

summative/self- Control works
evaluation Laboratory works
] Practices

(stating of learning |l
style and
development of
professional

Group of students

A

competence of Student |<~>| Student Y
geodesy)
Study methods,
e 3 methodical and

i technical aids
Development of professional competence 4 M

Fig. 1. Didactical Model of Geodesy Studies

Source: by the Author

The didactic model of the geodesy studies is basedognitive and
constructivist knowledge about teaching and le@rpirocesses. The model also
includes the assessment of knowledge, and studéfrassessment of acquired
skills, competencies and abilities. The geodesydistu are conducted in
different environments - university and outside vensity environments.
University environment is the classrooms and thedatories, but outside the
university - Internet environment, the towns, swyimg firms and other
specialty-related companies and services. Detengitéarning outcomes and
the necessary competences descriptions of knowleskiiés and competence
corresponding to level 6 of the European Qualiftced Framework (EQF) were
taken into consideration.

In the didactic model of the geodesy, the studieshe meaning of
exemplar learning are emphasized (Wagenschein), etonsisting of three
principles: the exemplar, the genetic and the diadoprinciples. According to
this approach, the theoretical subjects of theystuirseGeodesyare arranged
by the principle of the sequence of the themesthitorder of the laboratory
works - by the exemplary principle. Such a choias several reasons:
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1) Due to the nature of lessons planning it is difficto follow
sequential presentation of teaching material adegrdo the
textbooks, especially in laboratory works.

2) At the beginning we need to look at many generabtétical
issues, which take up about 25-30% of all the lestuthe theory
has not yet been acquired enough for laboratorksvor

The created didactic model of the geodesy studygs® and its

contents which focuses on exemplar studies, péatiguon the exemplary
principle, is one of the novelties of the thesied at is possible to build a
systematic basis for*lyear students in the development of their protessi

competence by the said model.

Chapter_3.The Study on the Development of Professional Canpetin
the Studies of Geodesyhe Hypothesis was tested and the following tastew
completed from the year 2007/2008 to 2011/2012:

e testing of the students’ knowledge and skills ie Heginning
of the study courseGeodesyfrom the academic year
2007/2008 to 2011/2012;

e indication of the students’ learning styles by the Kolb’s
style task from the academic year 2008/2009 to 2 ;

e creation, implementation and evaluation of the didamodel
of the geodesy studies from the academic year 2003/ to
2010/2011;

e expert evaluation of the didactic model of thedg=sy studies
in the academic year 2010/2011;

e improvement of the didactic model of the geodesyliss in
the academic year 2010/2011;

e self-assessment of the students on course of dewvelut of
their professional competence in the geodesy difdien the
academic year 2008/2009 to 2010/2011.

Sub-chapter 3.1General Statements and Organization of the Experiate
Study. It provides a brief overview of the teaching praob¢eof the study course
Geodesyand their possible solutions. In the Table 4,khewledge, skills and
professional competencies to be acquired in theéyspuocess according to the
Land Use Planning Engineer Profession Standardliatebuted. As one of the
most important, the Profession Standard highligigscialty competences in
geodesy.

66



Table 4

Knowledge, Skills and Specialty Competences in Geesly

Knowledge Skills Competence (abilities*)
1. Functional 1. To work carefully and 1. Ability to establish geodetic
principles of precisely (surveying) network points

geodesy tools;
general notions of

geodesy

2. Survey results
processing (basic
knowledge)

2. To cooperate with the
customers

2. The ability to perform real
estate cadastral surveying,

geodetic and topographic study

for the construction, planning
and accounting needs

3. Cadastral and

3. To work in a team

3. The ability to draw up ada

h

topographic border burden and situation pla
surveying and topographic plan

4. Planning 4. To work independently 4. Ability to draw up largcale
techniques topographic plans

5. To use one’s knowledge in
business

6. To make decisions
according to competence

7. To plan and organize one’s
own work and the work of the
surrendered employees

8. To do documents according

)

to the requirements

* - Land Use Planning Engineer Profession Stantinminology was used here
Source: by the Author

Basing on the field competences described in tHdefa3 and 5, the
guestionnaire was drawn up and students were inteed to determine the
formation of their professional competence in thuelg coursegeodesy

Sub-chapter 3.2ssessment of Students’ Knowledge and Skills in the
Beginning of the Geodesy Study Courske author of the work, on the basis of
other teachers’ as well as her personal experieameludes that in the studies
of the exact sciences, including geodesy, so-caftethematical (logical)
thinking skills are very important. For instanaethe geodesy studies, students’
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skills to use mathematical knowledge for geodedisk$é are important, even
more - it is a compulsory prerequisite. The subpt#ra3.2 has two divisions.

To assess students’ knowledge and skills in mathiespghysics and
geography in geodesy acquisition related issuesn fthe academic year
2007/2008 to 2011/2012 using the tasks by the authototal 659 students,
including 627 students from different Latvian unisides and 32 students from
the Czech Life Science University were tested leefbe study coursgeodesy
learning. In the Chapter, the results of the swsvefythe students of different
higher educational establishments are compared¢@mziusions are drawn.

Across all surveyed students' responses it carebe that the highest
percentage of correct answerswas received from Tebkblnical
University students (63%), followed by the Rezekrgigher Education
Institution students (52%). The students of thevizatniversity of Agriculture
answered correctly in 51%, while the Universitylddtvia students - 45% of
cases The Czech Republic university students showed the skbahest
score in the survey - 60% of correct answers.

First year students of the Land Management spgcwedtre surveyed
also in the academic years 2008/2009, 2009/20100/2011 and 2011/2012.
The survey results showed that, unfortunately, lével of knowledge lowers
with every year: in the academic year 2008/200%etheere 48% correct
answers received, but in 2009/2010 and 2010/2@1st-42% (Fig. 2). In the
academic year 2011/2012, the number had increagddbbut it was so little
that it cannot be considered as a positive tendency
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Fig. 2. Distribution of correct responses of thelyear students of the Land
Management specialty in the surveyed academic years

Source: by the Author
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Comparing the responses by the groups of the qumsstit can be seen
that the most correct answers are in the geogréipld questions — 57%, on
mathematics questions correct answers are in 52¥%eafases but on questions
in physics — just 32% of the cases. Unfortunatelymparing results of the
academic years 2007/2008 and 2010/2011, it is olvibat they are becoming
worse. The outcomes are just a little better in dhademic year 2011/2012

(Fig. 3).
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Fig. 3. Number of correct answers (%) by the studes of the Land
Management specialty of the Latvia University of Agculture in
relation to the total number of questions in the aademic years
2007/2008, 2010/2011 and 2011/2012.

Source: by the Author

In all the surveyed years, the test results of thowledge and skills of the
Land Management specialty students of the Latviavéisity of Agriculture
were low - in average only 45% of all possible eotranswers were received
(Fig. 2). Czech Life Science University studenésé responded correctly in
60% of the cases, showing Czech students' highering level at secondary
educational establishments. Comparing differentvibat higher education
establishments, better results were showed bydlég students of the Riga
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Technical University — correct answers represei®@ of the total possible
number of correct answers.

Sub-chapter 3.3.Identification of the Learning Styles of the Land
Management Specialty Students of the Latvia Uniyeod Agriculture by the
Style Task by D. KolbThe author is giving the analyses of the outconfigheo
learning styles task. Learning style is an impatrfactor, which determines the
study success to a large extent. Therefore, foeethacademic years —
2008/2009, 2009/2010 and 2010/2011 with the aimidentify individual
learning styles, 1 year students of the Land Management specialtye wer
surveyed and, in the academic year 2008/2009, frgrEsgineering specialty
students were questioned for comparison.

The results of the survey are as follows: in thedamic year
2008/2009, 57% of the surveyed $ear students of the Land Management
specialty represented the diverging style (feel aradch), 33% represented
accommodating style (feel and do, Fig. 4). Ten %the polled students
represented assimilating style (think and watch},there were no converging
style (think and do) representatives.

s distributing observer Il adjusting doer

= assimilatinganalyser  conversing applier

Fig. 4. Distribution of 1* year students of the Land Management specialty
by learning styles (%) in the academic year 2008/20.
Source: by the Author

In the further academic years 2009/2010 and 2010/285 first year
students of the Land Management specialty werevieteed. The poll showed
following and very similar results: in the academyear 2009/2010, the
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diverging style was represented by 60%, accommuoglastyle - 30%,
assimilating style - 5% and accommodating styl&o- & all surveyed students
(Fig. 5). In the academic year 2010/2011, the diwvey style was represented by
48%, accommodating style by 44%, assimilating sty 4% and
accommodating style — 4% of all the surveyed sttgden
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Fig.5. Distribution of 1% year students of the Land Management specialty
by learning styles (%) in the academic years
2009/2010 and 2010/ 2011.

Source: by the Author
Summarizing D. Kolb learning style task resultsshows that the
diverging learning style is the most presentedntleEcommodating style

follows, but the other two - the converging and iragating styles are
represented relatively slightly (Table 5).
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Table 5

Summary of Learning Styles of the Students of the &nd Management

Specialty
Names of 2008/2009 2009/2010 o010/2011] M ;ct):/?elsby
Learning Styles number | % | number | % | number | % | number | %
Diverging style 17 57 18 60 12 48 47 55
Accommodating| 33 9 30 11 44 30 35
style
Converging 0 0 2 7 1 4 3 4
style
Assimilating 3 10 1 3 1 4 5 6
style
Total 30 100 30 100 25 100 85 100

Source: by the Author

In the study, the author of the work identifiedcalser own learning
style, which coincided with one third of studerggyles, and this might serve as
a factor contributing to the learning process. bgrihe study period of the
Land Management student group, almost homogenemugpg were formed. It
makes learning process and communicating betweén &todents and the
students and teacher easier. At the same timetasie of the teacher is to
encourage cognitive skill development of the stislemnd pay necessary
attention to students with different cognitive kénd learning styles. The fact
that by the results of Kolb’s task, in the studgmups of the Land Management
specialty of the Latvia University of Agriculture, only two styles
representatives practically dominate, may alscecefthe fact that the modern
young people (students) do not have propertiesattgaheeded for the other two
styles. This statement requires further examinatiotonger term, including
other universities and specialties. But if we assumhat mainly the
representatives of the two dominant styles enter géhgineering specialties
study programmes of the Latvia University of Agitawe, this is not a positive
trend, by the author’s view.

Sub-chapter 3.4Expert Evaluation of the Geodesy Didactic Model.
The expert evaluation of the developed model ofcgse and contents of
geodesy studies is described. It was performed B8ysélected experts,
representing the three universities, which studgngl include geodesy,
surveying firm, Jelgava local government and thateSAgency. Two experts,
Dr. paed., were representing the didactic fielde Téxpert evaluation was

72



performed according to pre-designed plan, prepgresstionnaires and other
necessary materials. The experts put down the sessamts in the
guestionnaires in the 4 point system. During thgoagments with each of the
experts, the positive sides and disadvantages ef didactic model were
discussed. Analyses of the results of the expedluation and statistical
processing of the data were done by the computgram SPSS.

For the analysis, expert assessments with theedarg
assessment amplitude are taken of the Table Gstitally important (p<0,05)
expert consensus W=0,48 was stated. In the othdr ggathe Table, the
statistically important expert consensus is obvio(k is not possible to use
concordance coefficient or Friedman test for cheraation of formal
consensus, since all the experts have unanimossly the only ratings 3 and 4.
Therefore, it is a large number of related ranks$ \Ahvalue is close to zero. All
the experts have giving equal assessment of allettments W=0/0.). The
consensus of individual components is characterimethe amplitude, and the
same mode and median values.

The expert evaluation of the developed didactic ehaf the study
course geodesycontents and process confirmed the said hypothasishe
development of professional competence. Virtuallyeaperts agreed that the
given model promotes or contributes in average he tevelopment of
professional competence of Land Management spgaitients.

Some elements were judged as more relevant, ssadnwortant as
professional competence in the process. Some etsmere judged as more
relevant, some less important in the developmeiaicges of professional
competence. As essential in the expert assessnmeaet mentioned the course
aims and tasks, teaching methods, methodologichterhnical supply, but less
important elements are the acquired knowledgelsskild competence. Expert
commentaries and feedback indicated that modeldugment is needed, which
was done.

The results of the expert evaluation are summaiizéioe Table 6.
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Table 6

Assessment of the Didactic Model of the Geodesy 8Process and its Contents in the Context of
Development of Professional Competence

Experts

Medi

Mo-

The elements to be Sum of -an da Ampli-
evaluated A|B|C E|F| G| H| I J | points Me Mo tude A

Study environments 4|, 4| 3 3 3 4 4 4 B 36 4 4 1
University environment 4| 4| 4 2 3 3 2 3 3 31 3 3 2
Internet environment 3| 3] 2 3 4 3 B B B 29 3 3 2
Urban environment, local 4 3|1 4| 4| 4| 4 38 4 4 1
municipalities etc,
institutions
Sites of professiondl 4 33| 4| 4| 3| 4| 36 4 4 2
practices —  surveying
firms, enterprises etq.
specialty related
institutions
Aim and tasks of the study4 41 3| 4| 3| 3 36 4 4 2
coursegeodesy
Study methods 4| 4| 4 4 4 3 4 4 4 38 4 4 1
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Table 6 continued

Experts ] )
The elements to be Sum of M:g" '\gg' A,(ng
evaluated A|lB|C|D|E|F|G|H]|I points Me Mo A
Teaching and learning3 |3 |2 | 3 | 4| 3| 3| 3| 4 32 3 3 2
metods
Methodical and technicdl4 |4 |3 | 3| 3| 3| 4| 3| 3 34 3 3 1
means supply
Evaluaton and selft3 |3 |4 |4 | 4| 4| 4| 3| 4 37 4 4 1
assessment
The acquired knowledge,3 (4 |3 |4 | 3| 3| 4| 4| 4 35 3,5 3 1
skills and competence
Cooperation betweend |3 |4 |4 | 4| 2| 2| 3| 4 34 4 4 2
students and readers
Sum of the points of the44 | 44| 41| 41 40 39 42 4D 43 42 416 X
expert evaluation
Max assessment 4 4 4 4 4 a 4 4 4 4 X
Min assessment 3 3 2 2 y. 2 2 P B B
Number of the elements tp 416

be evaluated n=12

Number of experts m=10

Source: by the Author
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Sub-chapter 3.5Realization, Evaluation and Improvement of the
Didactic Model of Geodesyhe geodesy study process by the created model is
described. Its main parts are geodesy course aints tasks, learning
environments, learning methods, evaluation andesadfuation. In the centre of
the model, relatively are teachers and studentschwhmutual constructive
cooperation — studies - are leading to developméptofessional competence.

The geodesy studies to the Land Management spestaliients of the
Latvia University of Agriculture are conducted blet author’'s developed
didactic model since the academic year 2008/2008enwthe model was
designed and adjusted, while in the academic y8ae/2010, the model was
approbated and then implemented (developing exeetinThe chapter gives a
detailed description of each model element andathior’s developed and used
laboratory work sequence in accordance with thengiar principle.

In the Geodesy classes the theory presentationr®doua subject
sequence, but the laboratory work sequence istsdlée accordance with the
exemplar study principles (Table 7). This means &éhahe beginning works are
chosen which development barely needs any speiiic new knowledge. So
the first work is being done ar€alculation of Closed Theodolitend
Calculation of Theodolite between Given PairBsth of these tasks can be
explained and the students can understand thenmgoamn their school
mathematics (especially geometry) knowledge. Bssitiese two tasks serve
very well asspecimensor specific examplesbecause they are dealing with
surveying mathematical basis, and they make itiplesg show relationship of
already known things to the course of geodesy. Akeeral other works can
serve as alike specific examples.

Table 7

The sequence of laboratory works according to therpciple of exemplarity
considering the criteria of entity and interdiscipinarity

Laboratory Works Theme Groups

No. Central themes - Linking themes Subordinated themes
exemplars
Calculation of polygon | Calculation of Transversal scale

1. | orthogonal coordinates | theodolite line among construction
coordinated points
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Table 7 continued

Laboratory Works Theme Groups

f

No. Central themes - Linking themes Subordinated themes
exemplars
Drawing of a situation | Conversion from point | Polygon construction in
> plan by a sketch and its | orthogonal coordinates | a plan according to the
" | designing by topographi¢ to polar coordinates or | calculated coordinates o
symbols reverse geodetic exercigea right angle
Mechanical fixation of | Calculation of the point | Drawing of a situation
3 land areas in a plan by & right angle coordinates | plan by a sketch and its
" | planimeter with the direct designing by
intersection topographic symbols
4 Exercises in a contour | Drawing up of a contour| Theodolite lymb reading
* | plan plan instruments
X Calculation of a route’s | Theodolite controls
5. profile lengthwise
levelling field book
X X Horizontal angle and
6. magnetic azimuth
measuring by theodolite
X X Calculation of an earth’s
7. surface levelling field
book
X X Drawing up and
8. designing of a profile
lengthwise
X X Calculation of a
9. tachymetry survey field
book
X X Drawing up of a
10.
tachymetry plan
X X Fixation of tachometric
horizontal distances and
11. . ;
elevations. Measuring o
vertical angles
X X Levelling instrument
12.
control
13. | x X Geometric levelling line

Source: by the Author
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Using the exemplar principle, the geodesy sciantifiistorical
development and its relationship to other sciensesstablished. But it is very
important for teachers to navigate the exemplanggples of learning: the
genetic, the dialogue and the exemplar principgenelnts have to be used in the
studies process. It also means coordination betweenontents of lectures and
laboratory works which requires extra time from thader preparing classes.

The Chapter concludes with analysis of the expsuiggestions on
improvement of the geodesy studies didactic motileé expert commentaries
and suggestions could be divided into several group

e on the graphic picture of the model;

e identification of deficiencies in pedagogically thmetical
aspects of creating the didactic model;

¢ strengthening of the students’ practical knowledg@wledge
of industry legislation and work with the latestodetic
instruments;

e sequence of laboratory work themes.

Sub-chapter 3.6Self-assessment of the Students by the Professional
Competence Development Questionnaird.he sub-chapter deals with the
analysis of the survey results on formation of essfonal competence in
geodesy studies of several specialties studentsuofuniversities - the Latvia
University of Agriculture (LLU), Riga Technical Unersity (RTU), Czech Life
Science University (DU) and the Agricultural State University of Moldov
(MLU).

In European Qualifications Framework for lifelongatning (EQF)
documents, Land Use Planning Engineer Professiandatd, as well as in the
program of the study courggodesythe competences are set which should be
obtained, acquiring the second level higher pradess education and learning
the study coursgeodesy The knowledge, skills and competencies thatt@are
be obtained upon completion of the study cogessdesyare summarized in the
Table 8.

Students did self-assessment by the professiomapetnce questionnaire
immediately after the teaching practice. The rasaftthe self-assessment are
summarized in the Table 9.
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Table 8

The knowledge, skills and competencies that are t@e obtained
upon completion of the study coursegeodesy

Knowledge and
understanding

Skills

Competence (analysis,
synthesis and
evaluation)

Know the general
concepts of geodesy,
general construction and
operating principles of
geodetic instruments,
types of geodetic
measurements, survey
methods, the foundations
of mathematical treatmen
of geodetic measuremen
and ability to assess the
results of measurements,

Capable of using in practic
the geodesy theoretics
knowledge (to do
inspection and regulation @
geodetic instruments an
tools, establish and surve
the horizontal, vertical an
topographic survey
t network, to be capable g

scarrying out the situation professional ethics, i

and terrain survey Dby
different  methods, tdg
evaluate the accuracy (
measurements, to proce
measurement results and
draw up the situation
terrain  and topographi
plans), to work diligently|
and faithfully, to work

—~

eAble to access, sele¢
aland analyse informatio
necessary for the wor
findependently, and us
dit to make decisions
ywithin its jurisdiction,
d and to solve problem
related to an executab
fwork, understand

D A

D

able to assess th
impact of one’s
fprofessional activities
s®n the environment an
tsociety. Able to
evaluate critically thei
c knowledge and skillg
and to understand th
need for further

D

n

independently as well as i
a team, to desig

measurement books, planscompleted work quality

other and the decisions mad
required.by themselves and the
Knows how to plan and subordinates.

and
as

profiles
documents

organize one’'s own an
subordinates’ work.

neducation. Able to take
responsibility for

= @

Source: by the Author

79



Table 9

Students’ self-evaluation on the development of tlireprofessional
competence of geodesy

% LLFLeJesponsesn Totally
Q
n ol &
No. Question §_ 525242 8 g
ARAERAN 3 Slnlw =2
X\ g,
Are you able to survey a small plot 4 | 20| 14 | 10| 3 | 11| 58| 25
of land, process results of survey | 3 | 31| 33 | 10| 15 | 23|112|48
1 make a plan (including the 217 9 |16 4 | 4| 40| 17 3|3
" |arrangement of the survey net,
constructing of borders, situation | 1 | - 3 |13 4 | 2| 22| 109
and topographical plan)?
Does the study courggodesy |4 [32| 29 |25 5 |22]113|49
, |teaching promote your co- 3123| 22 |21 15|11/ 9240 4l 3
operation with other studentsg 2| 3| 8 | 2| 3 |5|21|9
teachers? 1|-| - |1]3|2]|6]|2
Does the study courgeodesy | 4 42| 35 |30 - |27]134/58
3 teaching promote your 3]14| 15 |16/ 10| 8| 63|27 4la
understanding on your careerin2 | 2| 7 | 3]10| 4|26]|11
the field of land survey? 11-| 2 | -] 6]1]9]|4
Does the study courggeodesy |4 [39] 30 |23 1 |19/11248
4 learning promote your 3119| 22 |22 14|17 94|40 al3
understanding on dutiesinthe| 2| -| 4 | 4| 8 | 2|18]| 8
field of land survey? 1(-|] 3 |-] 3|2/ 8|4
Does the study courggodesy |4 (19| 18 |14 2 |19/ 72|31
5 learning promote your 3132| 30 |26 12 |10/110[47 3|3
understanding on professional| 2| 6| 9 | 8| 5 | 6|34|15
values and professional ethicsP1 | 1| 2 | 1| 7 | 5]16]|7
D h 4121] 19 |15 1 |20] 76|33
oes the study courgodesy |57351 37733 9 [11]122]52
6 |learning promote your skill to >T51 3 11121 412511 33
think coherently? 1T T 41594
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Table 9 continued

Responsesn Totally

o LLU
2] c
No Question AEIEEIEIEEE % 2
: Q c = 0
218l 2SI |*2]|2
KA
h q q 4143 32 |25 - [26|126/54
Does the study courgodesy 377421 (23 7 | 617131
7 |learning promote your skill to >T11 5 11815209 414
think on your speciality?
' 1|-] 1 |-]11/3]|15
Does the study courgeodesy |4 [11) 10 |13 1 |10{ 45|19
learning promote your 3|33 22 |24 1317|109 47 3|3
8 |understanding on creativity angd2 | 12| 22 | 10| 8 |10| 62|27
innovations? 112 5 | 2| 4|3|16|7
Probability (p- value) .00 .52 [.001.00.03.00(.00

200 17 |11] - |17/65|28
32| 28 |24] 7 |14/10546
6| 9 |11)11|6|43|18/3|3

Does the study courggodesy
learning promote your

9 |understanding on becoming ar
expert in the field of land
survey?

30[ 23 |25 - |24|10244
23 6 [14/94 |41

Does the study courggodesy
learning promote your

10 |understanding on the necessity
of continuous education and
necessity of extra knowledge?

-1 19 -] -] -] 1932
-1 27| -| -] -| 27]46
- 11| -| -] -] 1119/ 3|3

Does the course of geodesy
promotethe formation of

11 |understanding on the
professional action impact on {
environment and society?

R NS R (NS R NS
N
i
N
\‘

Total number of students 58| 59 |49 26 |40(232 X

Source: by the Author
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*4 — agree, 3 — moderately agree, 2- moderatebgiee, 1 — disagree.

** . The Land Management specialt{f' and 4" year students were surveyed by
slightly changed questionnaire, because they ajrbad mastered almost all the
geodesy-related courses.

Analysing the responses, it can be concluded that studies of
Geodesybenefit effectively to the formation of the profemal competence
because the students of the Latvia University ofi@dture, the Riga Technical
University and the Moldova State Agricultural Unisity have given high self-
assessment enough — correspondingly 87%, 88% &¥tdoB@he students have
given positive assessment — have responged and rather yes than noThe
self-assessment of the Czech Life Sciences Untyesgidents is much lower in
this field — just 44% of the students have respdry@sandrather yes thamo.

By the Table 10positivecourse evaluation has gained on the questions
No. 1, 2, 3, 4, 5, 6, 15 and 10, e. i. there areemesponsegesandrather yes
than nothannegativeresponses (responsee and rather no than yes)The
differences are statistically important (p<0.05he€king also the chi-square
criterion (Preacher, 2001), just in two cases thereo statistically important
positivereplies number differences stated (question Ng.e@r 3 and 4 of the
Latvia University of Agriculture, p=0.52; Czech Warsity of Life Sciences,
p=1.00) from the number of theegativereplies. In one case (question No. 9,
Czech University of Life Sciences), numbemefativeanswers dominates.

Since in the academic year 2009/2010, the appmbali the didactic
model of the geodesy studies took place, the stuslewey of this year was
analysed separately. In that year, positive resgonvere given by 96% of the
guestioned students but jusswere responded by 56% of the students on the
nine questions of the questionnaire. By the opirob the author, it is a very
high indicator because it is by 15% higher thanpgbsitivereplies (81%) of all
the respondents. So it can be concluded that tbeymked didactic model of
geodesy studies contributes to formation of thdgmsional competence of the
Land Management specialty students. Regarding dlese teaching methods
and teaching practices overall, students of theiddt/niversity of Agriculture
are more satisfied however similar opinion was egped also by the rest of the
involved university students.

Conclusions

1. Professional competence as a multicomponent concemives a
professional component of a particular specialiprofessionally
ethical, values, self-competence and social comusnend both the
result and process are essential. Responsibildyp@nsonal autonomy
are necessary indicators of a personality actiorthim context of
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continuous professional development. It means ngaltie profession,
advising and expert proofing, adhering to profeassio ethics,
continuous training, evaluating own experiencewai as significant
is the ability to analyse and generalise knowledgel practical
experience and create new knowledge, which shomswaquality of
professional activities.
The features of professional competence can béetivinto mutually
complementing groups: continuous development of pEience
formally, non-formally and informally; functions ofvork, duties,
responsibility and autonomy in the place of workpfpssional values
and ethics; professional recognition and expertkwdevelopment of
communication abilities both in career and everytif@y relationship
between work place ideology and professionalismofgssional
creativity; knowledge on legislation and sociallyppaomic situation
and labour market; cooperation with colleagueslaaders.

Reaching possibilities of professional competeneatures in the

studies of geodesy for the first year studentsframa minimal to wide

ones. For example, there are wide possibilitiesrjorove knowledge
and skills and communicative competence and minpoakibilities to
develop professional recognition and becomingld fiepert.

Analysis of professional competence substantiales approach to

making of the didactical model of geodesy studiles:study process is

of the same importance as the content and studjtse€ognitions of
cognitive theories and constructive approach ae lhsis of the
didactical model of geodesy studies which inclueesmplary studies
with exemplary, genetic and dialogue principles snstudent centred.

The essence of exemplary studies principles in egpdtudies is the

following:

e exemplary principle — the choice of the most esakfrgboratory
work themes grouped by other themes; the groupihghe
laboratory work themes is in systemic relationshith theoretical
themes;

e genetic principle — layout of information historilyain coherence
with nowadays achievements, setting of hypotheseklaoking
for solutions, linking of theory and practice irder to explain the
usage of achievements of the science geodesy;

e dialogue principle — active and constructive ineshent of
students in the study process, cooperation in thed tasks, in
creation of new ideas and looking for solutions.

All the elements of the model of geodesy studiesnfalidactical

coherences: in parallel with the aim, objectivesntent, expected
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10.

outcomes of the study course - knowledge, skilld anmpetence,
content, learning methods, methodological and riztsupply, a very
important place is taken by the initial, formatiead summative
evaluation/self-evaluation (determination of leamgi style and
development of professional competence in geodesy), usage of
exemplary study principles in various study envinemts. The
didactical model can be used for teaching exactsasuand by means
of exemplary studies emphasizing mutual coherebetween theory
and laboratory works.

Self-cognition is an important condition for devefeent of personality
and one of the aspects is learning style awarenksslatvian
educational research, one of the most popularaisiieg style test by
American psychologist D. Kolb. It was also usedhe experimental
part of the thesis design. Taking into accountréselts of learning
styles test, in the Land Management specialty ggadpstudents, 91%
represent only two styles - divergent and accomitimdastyles This
means that the process of the geodesy studies rdiiebave to be
specially rearranged because of that while reptatees of
assimilating and converging learning styles, wregspropriate, should
be tailored individually during classes and couisgl for their
learning methods.

First year students' knowledge and skills test Itesu mathematics,
physics and geography showed that only 52% of alsible correct
answers were received. Considering them, it cacdmeluded that in
general, in the academic years 2009/2010, 2010/20d%2011/2012,
Land Management specialization students performexssevthan in
2007/2008 and 2008/2009 study year. It was corsilen geodesy
classes, and greater attention was paid directifhése subjects in
which students’ knowledge was the lowest.

After assessing the results of geodesy exam aug gtactice of study
years 2008/2009 and 2009/2010 it is possible tezlode that there is a
difference among study successes in both sprirgicsess in 2009 M=

7 and in 2010 M= 8 (p=0,12). It proves that there is a positive
tendency in study results using the didactical roflgeodesy studies.
Considering the results it is possible to concltidgt the studies of
geodesy promote the development of professionapetence because
the evaluation of 87% of LLU students is positiifferences are
statistically important (p<0.05). 92% of land sur\apeciality 1st year
students and 82% senior students (3rd and 4th yeeopnise that the
studies of geodesy promote the development of psafeal
competence. Statistically important positive answdifferences were
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11.

12.

not stated only in two cases according to Chi-sgtest. According to
the approbation of the didactical model of geodesydies in
2009/2010 study year it is possible to conclude tia development of
professional competence in that year was more @kplian previous
years (96%positiveanswers).

Expert evaluation of the geodesy studies didactidehconfirmed the
hypothesis at the beginning of the work on formataf professional
competence. Virtually all experts agreed that tlergmodel promotes
or contributes in average to development of pradesd competence to
Land Management specialty students. Descriptiviisstal analysis of
acquired expert evaluation data show that the ss®ad points vary
from 38 (max) and 29 points (min). However, thdaténces between
38 and 29 points are not statistically significgmt 0.27), so it can be
said that all ratings are high. Some didactic moeleiments were
judged as more relevant, some - less important piafessional
competence-building process. As essential in tiperxassessment are
marked the course aims and tasks, teaching metheethiodological
and technical support, but less important elemansthe acquired
knowledge, skills and competence.

The readers have to navigate exemplar studies ipl&sc through
didactic model: the exemplar, genetic, and theodia¢ principles have
to be used in the studies process. It also meamlination between
the contents of lectures and laboratory works whéztuires extra time
preparing for classes

Suggestions

1. Scientifically evaluated professional competencdicators can
serve as a basis for a successful characterizafiencareer and
can be used for development of professional stalsda®n this
basis, the author recommends to improve Land Usanitig
Engineer Profession Standard in the light of thevkedge, skills
and expertise of EQF level 6. In order to deterntime progress
course of competence of the future professionalshen study
process, the author recommends using a questiendaireloped
for student self-assessment.

2. As far as the exemplar studies with their prin@ptave not lost
their relevance in the science even today, butatvia they have
been little known so far, the author suggests thety are
increasingly used not only for surveying, but atgéber sciences
study courses, using inductively deductive approach
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3. To improve the success in Geodesy and fill the gagdearning
process, the author suggests inspectiny year students’
knowledge in mathematics, physics and geographgdweloped
knowledge and skills determination questionnaire.

4. For improving the outcomes of the studies, the @utbcommends
to inspect both students and lecturers’ learnigkpstand to follow
the results in the organization of the study preces
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