SOCIETY. INTEGRATION. EDUCATION
Proceedings of the International Scientific Conference. Volume 11, May 22" -23™ 2020. 87-96

RIGAS TEHNISKAS UNIVERSITATES STUDENTU
KREATIVITATES PASVERTEJUMA MERISANA

Measuring Self-Assessment of Students’ Creativity at Riga
Technical University

Anatoly Maslak
Kuban State University, Russian Federation

Natalja van Gejeka
Riga Technical University, Latvia

Leonids Pakrastins
Riga Technical University, Latvia

Abstract. The purpose of the study is to measure the creativity of students at Riga Technical
University on a linear scale of self-estimation. Self-estimation of students' creativity is
assessed on the basis of indicators that are points of the corresponding questionnaire. The
novelty of the study is that self-esteem of creativity is considered as a latent variable, which,
in the framework of the theory of latent variables, is measured on a linear scale. In the
framework of this theory, based on the Rasch model, an analysis of the quality of the
questionnaire as a measuring tool is carried out. Three-way analysis of variance showed that
the self-estimation of creativity of students of the Architectural faculty is statistically
significantly higher than the self-esteem of creativity of students of the Construction faculty.
The factors of students’ ““gender’” and ““course” were noted as statistically insignificant. The
results of the study should be used to analyse the quality of the educational process.
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Introduction

Strauja jauno tehnologiju attisttba un pastavigas izmainas argja vidg,
ekonomiskas krizes izraisitas problémas prasa misdienu specialistiem atri
pielagoties mainigajiem apstakliem, inovativai domaSanai, rado$a potenciala
aktivizeéSanai, citiem vardiem sakot, kreativitates aktivizé€Sanai. Tas viss nosaka
§1 pétfjuma aktualitati.

Pirmie kreativitates pétnieki (Guilford, 1977; Eysenk & Eysenk, 1985;
Torrance, Safter, 2009 un citi) un musu laika zinatnieki (Magari-Beks, 2011;
Martinsone, Lasmane, & Karpova, 2016; Bebre, 2019) kreativitati definé
atSkirigi un pat pretrunigi, taCu piekrit, ka kreativitate ir sp€ja radit kaut ko
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jaunu, originalu un nebijusu. Ta ir aktivitate, kas ved uz jaunam materialam un
garigam veértibam (Magari-Beks, 2011), rado$a procesa organizé$anu. Zinatniece
R.Bebre (2019) kreativitati raksturo ka sarezgitu paradibu, kas saistita ar radosu
produktu, ar ta raditaju - radoSu cilvéku. Viena no savam publikacijam R.Bebre
ierosina ievadit latvieSu vardu “radoSums” ka kreativitates jeédziena latvieSu
analogu. Profesore R. Bebre izveidoja un attista psihologijas nozari Latvija -
radoSuma psihologiju.

Jaatzime, ka Latvija tika dibinata 21.gadsimta starpdisciplinara zinatne -
kreatologija. Kreatologija ir starpdisciplinara zinatne, kas pé&ta dazadus
radoSuma aspektus kopuma (vide, personiba, process, produkts, sanémgjs) un
dazados Itmenos (persona, grupa, organizacija, sabiedriba) no dazadu zinatnu
viedokla - psihologijas, pedagogijas, biologijas, makslas vestures, medicinas
utt. - integr&jot tos jaunrades aspektus, kas ieprieks tika pétiti atseviski (Bebre,
Istena, & Roke, 2008). RadoSas personibas attistbu holistiski, uzsverot
pedagoga radoSuma nozimi, pétija Dr. habil. paed. D. Liegeniece (2003).

Saja raksta, lai izméritu studentu kreativitates potenciala pagnovertgjumu,
mes izmantojam $1s koncepcijas formalizeéSanu ka ierosinato indikatoru kopumu
(Abbott, 2010). Darba mérkis ir lineara méroga noformulét un izmérit integralo
raditaju  “kreativitates paSnovértsjums”. Sis neatnemamais raditajs tiek
izmantots, lai salidzinatu Rigas Tehniska Universitates studentus atkariba no
fakultates, dzimuma un kursa.

Problémas formuléSana
Formulation of the problem

Daudzu integralo indikatoru konstruéSanas metozu (sverSanas metode,
ckspertu apléses, indeksi) ieveérojamie trukumi ir ekspertu svaru subjektivitate
un skalas nelinearitate. Tas apgriitina statistisko analizes metozu izmantoSanu,
pienemot linearu meérjumu skalu. Kreativitates paSnovertgjums ir latents
mainigais, tapec ta novertéSana tiek veikta latento mainigo lielumu meériSanas
teorijas ietvaros, balstoties uz Rash modeliem.

Kreativo paspietickamibu nosaka operativi, izmantojot indikatora mainigo
lielumu kopumu (Abbott, 2010). Katrs indikators raksturo vienu no no
radoSuma, paspietickamibas aspektiem.

Studenti noveérté savas piekriSanas pakapi ar anketas punktiem
(indikatoriem) piecu punktu Likerta skala: 1 - pilnigi piekritu; 2 - piekritu; 3 - ne
ja, ne n¢; 4 - nepiekritu; 5 - pilnigi nepiekritu.
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Pétijuma metodika un organizacija
Methodology and organization of research

P&tfjuma piedalijas 308 respondenti, kas bija Rigas Tehniskas Universitates
divu fakultaSu studenti, no kuriem 255 studenti parstav Biivniecibas
inzenierzinatnu fakultati, 53 studenti — Arhitekttras fakultati. P&c dzimuma
1zlases struktiira ir $ada: 209 zéni un 99 meitenes. Aptauja piedalijas 171 pirma
kursa students, 25 otra kursa studenti, 79 tresa kursa studenti un 22 ceturta kursa
studenti, ka arT 11 magistranti.

Kreativitates pasnovertéjums tika mérits latento mainigo teorijas ietvaros,
pamatojoties uz Rasch modeli. Si teorija ir labi pieradita gan izglitibas
pétijumos, gan citas socialajas sistemas pétijumos (Maslak, Karabatsos,
Anisimova, & Osipov, 2005; Leus & Maslak, 2018; Maslak & Pozdniakov,
2018; Maslak, 2019a). Turklat $is teorijas ietvaros veikta imitacijas modeléSana
paradija latenta mainigd mé&rfjuma pienemamu precizitati (Maslak, Moiseev,
& Nasonova, 2018; Maslak, 2019Db).

Pétijuma rezultati
Results

Aptaujas rezultatu apstradei tika izmantota dialoga sisttma RUMM?2020
(Andrich, 2005). Primarais uzdevums, kas rodas, mérot latentu mainigo lielumu,
ir noverteét anketas ka meériSanas lidzekla kvalitati, raditaju kopas kvalitati.
Faktiski tiek novertéta Rasch meriSanas modela aptaujas rezultatu piemérotiba.
Sim noliikam tika izmantots kritérijs y2. Statistikas y2 vértiba izradijas vienada ar
64,27 ar brivibas pakapju skaitu 56.

Kritérija ¥* nozimibas empiriskais Itmenis ir 0,21, kas norada uz indikatoru
kopas savietojamibu un attiecigi apsekojama rezultatu piemérotibu mérijumiem.
To, ka studenti ievérojami atskiras viens no otra izmeritaja latentaja mainigaja,
pierada liela individu diferenciacijas indeksa vertiba, kas ir vienada ar 0,85.
Studentu kreativitates novert€jumu izvietojums ir paradits 1.attela.

Novertésim iegitos mérfjumu rezultatus. Seit persons atbilst studentiem.
Pirmkart, no 1.att. jaatzimé diezgan lielu kreativitates pasnovertéjuma variaciju
diapazonu - 4 logit (no -1,0 Iidz +3,0 logit). Slépto mainigo teorijas ietvaros
jebkurs latentais mainigais tieck merits logos. Logitasu semantiskais saturs un
mériSanas procediiras ir apskatitas (Rasch, 1960; Engelhard, 2013; Bond & Fox,
2015). Tik plass vertgjumu variaciju diapazons norada, ka studenti péc
kreativitates ieveérojami atSkiras. Turklat, ka varétu gaidit, studentu vert€jumu
sadalfjums ir tuvs normalajam limenim (gandriz visi personibas indikatori tiek
sadaliti p&c §1 raditaja).
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Person Frequency Distribution
(Grouping Set to Interval Length of 0,20 making 25 Groups)
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1.attels. Studentu kreativitates pasnovertejums
Figure 1 Students’ creativity self-estimation

Interesanti ir indikatoru vert€jumi, kurus meéra tada pasa skala ka studentu
veértgjumus - kreativitates skala. Indikatoru statistiskie parametri ir paraditi
1.tabula.

1.tabula. Indikatoru statistiskais raksturojums
Table 1 Statistical characteristics of indicators

Indikatora Vertejums Standarta kluda Statistikas +v2 %> nozimibas
numurs (logit) (logit) X statiskais ITmenis
17 -0,871 0,084 5,466 0,243
4 -0,796 0,081 1,446 0,836
19 -0,779 0,083 3,664 0,453
1 -0,725 0,082 3,327 0,505
2 -0,650 0,091 1,745 0,783
3 -0,571 0,085 1,585 0,811
6 -0,509 0,082 3,556 0,469
18 -0,274 0,080 5,222 0,265
20 -0,166 0,077 4,347 0,361
8 -0,025 0,082 4,043 0,400
7 0,007 0,070 1,209 0,877
14 0,016 0,076 6,680 0,154
9 0,047 0,072 4,703 0,319
22 0,074 0,076 6,398 0,171
5 0,125 0,080 11,143 0,025
11 0,207 0,063 3,517 0,475
25 0,210 0,073 6,462 0,167
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16 0,244 0,077 1,814 0,770
24 0,336 0,072 4,145 0,387
28 0,345 0,069 8,669 0,070
12 0,369 0,073 11,303 0,023
21 0,379 0,076 7,840 0,098
27 0,387 0,070 1,886 0,757
23 0,439 0,075 4,522 0,340
10 0,463 0,067 0,747 0,945
15 0,564 0,070 3,479 0,481
13 0,565 0,072 2,286 0,683
26 0,589 0,072 6,600 0,159

Pirmkart, jaatzZimeé, ka x> statistikas nozimiguma Iimenis visiem
indikatoriem ir lielaks par 0,01. Tas nozimé&, ka visi indikatori ir savietojami ar
Rash modeli, un So indikatoru komplektu var izmantot ka m@eriSanas
instrumentu.

Saja tabula indikatori ir sakartoti to vértjuma pieaugo$d seciba
kreativitates skala. Izradijas, ka 17.raditajam ir viszemakais veért€jums: “Vai jis
cenSaties saprast, ko vélaties studét?” Ar rezultatu -0,781 logit. Tas nozim¢, ka
17. raditajs labak neka citi atSkir studentus ar zemu kreativitates
pasnovértgjumu. ST indikatora raksturiga likne ir paradita 2.attgla.
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2.attels. 17. indikatora raksturiga likne “Vai jiis méginat saprast, ko vélaties studet?”
Figure 2 Characteristic curve of indicator 17 “Are you trying to comprehend what you want
to study?”

Zimg&jumiem ar raksturigdm Iikném ir $ada struktiira. Uz abscisas ass ir

paraditas latentds mainigas vertibas, Saja gadijuma ‘“studentu kreativitates
pasnoveértéjums”. Sis latentais mainigais, tapat ka jebkurs cits latentais mainigais
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latento mainigo teorija tiek merits logitos. Uz ordinatu ass ir paraditas attieciga
indikatora vértibas. Saja pétijuma indikatora vértiba atbilstosi anketas struktiirai
svarstas no 0 Iidz 4. Ar punktiem 2.att€la paraditas latenta mainiga licluma
vidgjas vertibas studentiem ar zemu, vidéu un augstu kreativitates
pasnovertéjuma limeni.

Attela augSdala ir Sada informacija:

e |0017 - indikatora s€rijas numurs;

e 17.indikators - indikatora nosaukums, kuru péc nokluséjuma
pieskirusi dialoga sisteéma;
e Locn = -0,871 - indikatora atrasanas vieta "studentu kreativitates

pasnovertéjums" skala.
Pargjie indikatori, kas raksturo mérisanas modela indikatoru adekvatumu,
Saja konteksta netiek nemti vera. Ir art interese par indikatoru, kur§ labak par
citiem atskir studentus ar augstu kreativitates pasnoveértgjumu. Ka redzams no
1. tabulas, tas ir 26.indikators “Vai jums ir prieks par idejam, kuras ir parnemtas
no citiem?” ar vért&jumu 0,589 logit (3.att.).
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3.attéls. 26. indikatora raksturlikne “Vai Jiis izjutat prieku, parnemot idejas no citiem
autoriem?”
Figure 3 Characteristic curve of indicator 26 ""Are you happy with other ideas that have
been taken over from others?*

Abas raksturliknes izradijas lidzigas, tas ir saistits ar nelielu raditaju

variaciju diapazonu. Tomér, ka miné&ts ieprieks, Sis indikatoru kopums labi
diference studentus péc vinu kreativitates vertejuma.
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Meérijumu rezultatu analize
Analysis of measurement results

Ta ka pétitie faktori — studentu dzimums, fakultates, kurss - ir kvalitativi,
tad par statistiskas apstrades metodi tiek izv€l&ta dispersijas analize. M&rijumu
rezultatu aprékini tika paraditi trisfaktoru dispersijas analizes lineara modela
veida (2.tabula).

2.tabula. Tris faktoru studentu kreativitates pasnovértéjuma dispersijas analizes rezultati
Table 2 Results of three-factor analysis of variance of students’ self-estimation of creativity

Kvadratu Brivibas Vidgjais Feksp .
Dispersijas avots summa pakape kvadrats
Fakultate 3,168 1 3,168 7,724 | 0,006
Dzimums 0,002 1 0,002 0,004 | 0,948
Kurss 3,021 4 0,755 1,842 0,121
Kluda 123,443 301 0,410
Kopa 128,815 307

Dispersijas analizes rezultati (2.tabula) liecina, ka statistiski nozimigs,
turklat loti augsta nozimiguma ltment, ir faktors “fakultate”, p = 0,006. St
faktora I[tTmenu vertibas ir noraditas 3.tabula.

3.tabula. Studentu kreativitates pasvertejums atkariba no fakultates
Table 3 Self-estimation of students' creativity depending on the faculty

Fakultate Latentiﬁ mainige'_l Standarta} 95% ticamibas intervals
novertejums (logit) | klada (logit) | Apak$gja robeza | AugsEja robeza

Biivniecibas 1,074 0,064 0,948 1,200

Arhitekturas 1,402 0,117 1,173 1,632

No 3.tabulas secinam, ka arhitekturas fakultates studentu vidgjais radoSuma

paSnovertejums (1,402 logit) ir statistiski nozimigi augstaks neka Biivniecibas
fakultates studentu veért§jums (1,072 logit). Faktori “dzimums” un “kurss” ir
statistiski nenozimigi, tomer parstav interesi par to vidéjam vertibam (attiecigi 4. un
5. tabula).

4 tabula. Studentu kreativitates pasvertéjums atkariba no dzimuma

Table 4 Self-estimation of students’ creativity by gender

Dzimums Latenta mainiga Standarta 95% ticamibas intervals
novertgjums (logit) | kliuda (logit) | Apakséja robeza | Augscja robeza

Jauniesi 1,235 0,084 1,070 1,401

Meitenes 1,241 0,087 1,069 1,413
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No 4.tabulas secinam, ka meiteném vid&ji vert€sanas ir nedaudz augstakas
(1,241 logit) neka jaunieSiem (1,235 logit), bet $T atskiriba ir statistiski nenozimiga.

5.tabula. Studentu kreativitates pasvertejums atkariba no kursa
Table 5 Self-estimation of students’ creativity depending on the course

Latenta mainiga Standarta kluda 9% ti(iafn Ibas mter\iallhs_

Kurss novertéjums (logit) (logit) Apakseja Augsgja
robeza robeza
Pirmais 1,111 0,053 1,007 1,215
Otrais 1,362 0,139 1,090 1,635
TreSais 1,330 0,090 1,153 1,506
Ceturtais 1,133 0,147 0,844 1,422
Magistranti 1,256 0,200 0,861 1,650

Ka jau tika minéts ieprieks, faktors “kurss” ir nenozimigs. Tomer jaatzime,
ka otrajam un treSajam kursiem paSnoveért§jums ir nedaudz augstaks neka
par&jiem kursiem.

Secinajumi
Conclusions

Pétijuma ir apzinati un analizéti indikatori, kas nosaka studentu
kreativitates paSnoveértejumu, kas tiek uzskatita par latento mainigo. Lai
sasniegtu p&tijuma merki, saskana ar latento mainigo teoriju, tika atrisinati sadi
uzdevumi: veikta anketu kvalitates analize; mérits uz linearas skalas Rigas
Tehniskas universitates Bivniecibas un Arhitektiras fakultaSu studentu
kreativitates paSnovertejums; identificéti indikatori, kas nosaka studentu
kreativitates paSnoveért§jumu. Dispersijas analize paradija, ka meitenu
kreativitates pasnovert§jums statistiski ir augstaks, neka zéniem loti augsta
nozimiguma ltmeni 0,01. Studentu pasveért€jums nav atkarigs no kursa, kur vini
macas.

Petijuma rezultati labi saskan ar studentu (kuri piedalijas aptauja)
akadeémiskiem sasniegumiem. Nemot véra kreativitates nozimi musdienu
pasaulg, ka arT to, ka izglitiba koncentréjas uz macibu rezultatu novertésanu,
kompetencu novertésanu, Sada veida petijumi palidz objektivi novertet studentu
personisko 1pasibu attistibas Iimeni.

Jaatzimeé ari, ka kreativitates paSnovertejums tiek noteikts operativi,
1izmantojot indikatoru kopumu. Izmantotos indikatorus var pielagot un tadejadi
izskaidrot jédziena “kreativitates pasnoveérte§jums” nozimi. legltie rezultati
jaizmanto izglitibas procesa kvalitates analizei.
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Summary

A linear scale of Riga Technical University students’ self-estimation of creativity is
formed in the study. Self-estimation of students' creativity is assessed on the basis of
indicators that are points of the corresponding questionnaire. The novelty of the study is that
self-esteem of creativity is considered as a latent variable, which, in the framework of the
theory of latent variables, is measured on a linear scale. In the framework of this theory, based
on the Rasch model, analysis is made with the questionnaire serves as a measuring tool. The
analysis identified indicators that differentiate students with low and high levels of
creativity’s self-estimation. Students’ self-estimation factors were investigated. Three-way
analysis of variance showed that the self-estimation of creativity of the students in the
Architectural faculty is statistically significantly higher than the self-estimation of creativity
of students of the Construction faculty. The factors of students’ “gender” and *“course” of
were noted as statistically insignificant; that is, self-estimation of students' creativity does not
depend on gender and course. The results of the study should be used to analyse the quality of
the educational process.
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