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ABSTRACT

The purpose of this study isto investigate possible higher-order correlates
(1Q, logical thinking and critical thinking) of gifted students' motivation
towards science learning. The study was designed as a correlational
study and it focused on 65 gifted students at the level of sixth, seventh
and eighth grades. The data was collected by applying Motivation
towards Science Learning Questionnaire, Wechsler Intelligence Scale
(WM SC-R), Group Assessment of Logical Thinking Test, Critical Thinking
Test. The data was analyzed by applying Spearman correlation analysis.
The findings represented that motivation towards science learning of
gifted elementary level students were not significantly correlated by
logical thinking, 1Q performance, IQ verbal, 1Q total and critical thinking
scores. The findings refer to gap between motivation and cognitive
learning in gifted students.

Keywords: 1Q, motivation towards science learning, critical thinking,
logical thinking

INTRODUCTION

Being aninformed decision maker in today’sinformation-driven world isvery
important and individual s need to learn about scienceto fulfill thisrequirement.
Informed decision making by using science knowledge makesdaily lifemore
comfortableand understandablesincedaily life problems such asadjusting amount
of ingredientswhen making acook or being aware of heat isol ation problemsrequire
being active in use of scientific knowledge. As similar to people who are not
determined asgifted, gifted individualsarea soin need of effectively acquiring and
using scientific knowledgefor their lives (VanTasse -Baska, Bass, Ries, Polan and
Avery, 1998).

Gifted students’ potentia to acquireand use scientific knowledge putsthem
intofocusof scienceteaching and learning studies. But activitiesfocusng on science
learning processesin common school sfocuson learning needs of ordinary students
thereforethereisaneed to study learning process of gifted studentson science by
congdering the problem asaseparate research problem. Aslikelearning of ordinary
students, gifted sudents' learning of sciencemight beclassfiedintothreemeasurable
different domains, affective, cognitive and psycho-motor domains(Coralo, 1994).
Beforeusing cognitive and psycho-motor processesinlearning science, ingtigating
and sustaining agoa directed activity should beinduced by affective changefor
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more coherent learning. Moreno and Mayer (2007) explained the function of
motivation inlearning as* motivational factorsmediatelearning by increasing or
decreasing cognitive engagement”. In following years, relationship between
achievement asthemost studied cognitive variableand motivationwasinvestigated
by analyzing empirical evidence. Schwinger, Steinmayr and Spinath (2009)
investigated the rel ati onship between motivation and achievement of 231 11thand
12th grade German high-school studentsand they found that motivationwasindirectly
rel ated to achievement. Theresearchersstated that motivation had direct rel ationship
with effort regulation leading to incressed achievement. Schwinger and Stiensmeier-
Pelster (2012) established apath model on the dataof 301 twelfth grade students
and thetested modd indi cated that motivationa state of studentshasindirect effect
on achievement sincemotivationispositively related learning effort. The current
sudiesfocus ng on mativation do not take mativation asadomain dependent varigble
(Eder, Elliot & Harmon-Jones, 2013; Kim, Park and Cozart, 2012; Rodriguez-
Keyes, Schneider and Keenan, 2013). But the domain independent measures of
motivation areinsufficient to explain associations of motivation towards science
learning with focused variables. For thisreason, someresearchershave measured
motivation towards sciencelearning in adomain dependent way (Loukomieset al;
2013; Ng, Soon and Fong; 2010; Tuan, Chin and Sheh, 2005).

Among affectivefactorsin learning science, motivation towards science
learning has adiscrete place because Fisher (2000) indicates that motivation to
learn scienceisthe most powerful determinant of whether or not anindividual will
learn science. In addition, Rumelhart and Norman (1978) overweight motivation
on cognitivevariables. Giving moreattention to motivation in sciencelearning over
the other affectivefactorsregarding sciencelearning was a so recommended by
Osborne, Simon and Callins (2003). Mativation isdefined asthe processwhich
instigatesand sustainsagod directed activity (Pintrich and Schunk, 2002). Being
motivated towards science learning provides advantageto gifted studentsinusing
deep learning strategies, achievement, producing crestive solutionsto problems
(ChoandLin, 2011; Gottfried and Gottfried, 2004; Neber and Schommer-Aikins,
2002). But the studies on motivation of gifted students also took motivation as
domain-independent variableto explain associationsof gifted students' motivation
towardslearning with interested variables.

ChoandLin (2011) studied with 733 scientifically talented K orean students
(fourth-twelfth grades) and focused on the rel ationship between crestive problem
solving and motivation. Their findingsshow that motiveation levelsof the participants
towards|earning were high and predi cted significantly creative problem solving.
Vallerand, Gagné, Senécal and Pelletier (1994) compared gifted (n = 69) and
ordinary (n=66) dementary studentsintermsof intringc motivation toward school
activitiesindicatethat gifted students levelsof intrinsc motivation towards school
activitieswerehigher than those of ordinary students. Neber and Schommer-Aikins
(2002) studied with 133 gifted elementary and high school studentsand discover
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that the strongest correlation wasfound between the strategy useand theintrinsic
vaueof science(r = 0.63). Thisisanindication of considering motivation of gifted
student towards sciencelearning asaseparate problem. The studieson motivation
towardssciencelearning with gifted sudentsinvestigeted associ ation of themoativation
with affective self-report findings or perception scores on competency (Koksal,
2012; Koksal, 2013, Vallerand et al., 1994). But relationship between higher-
order cognitive variables and motivation towards science learning were not
cons dered enough to detect higher-order correlatesof motivation towardsscience
learning. Higher-order thinking includesreflectivethinking, being sensitivetothe
context, and self-monitoring learning process (Hal pern, 1998). Resnick (1987)
defined that higher-order thinking should be non-algorithmic and complex, it should
be produce multiple solutionsand the application of salf-regulation, uncertainty and
multiple criteriashould bedone. Higher-order cognitivevariablesincludecritical
thinking (Facione, 1986), cretivity (Williams, 1999), logica thinking (Sendag and
Odabasy, 2009) and intelligence (Brown and French, 1979).

Previous studies show rel ationship between motivation and some of the
higher-order cognitive variables such ascritical thinking, logical thinking and
intelligence (Elder, 1968; Garciaand Pintrich, 1992; Soerjaningsih, 2001). Elder
(1968) in hisstudy using dataof Oakland Growth Study (n = 167) represents
existence of asignificant relationship between | Q scores and motivation scores of
elementary level sudents. Another relationship, critical thinking and motivationwas
investigated by Garciaand Pintrich (1992), in the study which 758 collegelevel
studentswereinvolved. Their findingsshow apositive correlation between critical
thinking and mativation. Soerjaningsih (2001) investigated rel ationship between
Student outcomes, learning environment, logica thinking and motivation among 422
university students, hence, arguesthat logical thinking and motivationwereindirectly
related to each other.

Investigation of higher-order correl ates of motivation towards science
learning hasimportance since high level of motivation towardslearning sciencein
gifted students might be explained by itshigher-order correlates. With thisideain
mind, it might be expected that if learning scienceor using 1Q, logical thinking and
critical thinking requireshigh motivation towards|earning science, having and
sustaining high motivation towardslearning science might berd ated to having higher-
order cognitive capacities. Based on thisexpectation, it isarequirement to focus
higher-order correlates of motivation towards sciencelearning. In addition finding
higher-order correlates of the motivation might also contribute to understand
motivational differences between ordinary and gifted students. Therefore the
purposeof thisstudy isto investigate possible higher-order correlates (1Q, logica
thinking and critical thinking) of gifted sudents motivationtowardssciencelearning.

METHOD

For the purpose of the study, correlational research approach was utilized. Inthis
type of research, mgjor purposeisto determinerel ationships between variables of
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the study (Fraenkel and Wallen, 2006). In the study one predicted variable
(motivetion towards sciencelearning) and five predictor variables(critical thinking,
logical thinking, 1Q verbal, 1Q performance and 1Q total) were considered. For
analyzing data, non-parametric Spearman correl ation analysiswas utilized dueto
non-normality of themotivation scoresand insufficient number of the participants.
Inthe study, 65 sixth (n=22), seventh (n = 28) and eighth (n = 14) grade gifted
sudentswereinvolved. Thirty six of theparticipantsweremaewhiletheremaining
individuaswerefemale. The gifted students have been enrolled in apublic school
for al studentsbut they a so take additional educationin acenter called Science
andArt Center in Turkey after their current school time. In the center the students
take courses on science and make laboratory studieswith their mentor teachers.
Thedatawere collected by using four different instruments: Motivation towards
sciencelearning questionnaire, Group assessment of logical thinking test, Critical
thinking ability test, and Wechder intelligence scale (WISC-R).

Critical ThinkingAbility Test: Critical thinking ability test was devel oped for
elementary level gifted and ordinary students by theresearcher. Inthetest, there
are seven factorsincluding truth-seeking, ability of asking questions, analyticity,
and systemdticity, saf-confidencein reasoning, inquiSitivenessand open-mindedness.
Thetest included 22 multiple-choiceitemsand total reliability of the scoreswas
found as.77. The scores of thetest were validated with 227 sixth, seventh and
eighth grade studentsincluding gifted and ordinary students and the findings
represented acceptablefit values (CFl = .95, GFl = .93, RMSEA = .03) after
confirmatory factor analyss. In addition the scores on thetest significantly showed
difference between gifted and ordinary students.

Group Assessment of Logical Thinking Test (GALT): The logical thinking
ability test (GALT) wasdevel oped by Roadrangka, Yeany and Padilla(1982). In
thetest, 21 itemsfocusing 6 logical processeswereinvolved. These processes
cong st of mass, length, volume, conservation, proportiona comparison, controlling
the variables, consolidative comparison, probabilistic comparison and rel ational
comparison. Theal phareliability of thetestis0.71. Thetest isappropriatefor
studentsat the 6th gradelevel and above. Completion of thetest takes45 minutes
andreligbility of the Turkishvers onwasfound as.88 (Aksu, Berberodlu and Paykoc,
1991).

WI SC-R: WISC-R was developed for determining gifted students in 1974
(Weschler, 1974). The scalehastwo different components, verbal and performance
components. Standardization of the scalefor Turkish culturewasdone by Savasyr
and Sahin (1995). Theauthors applied the scaleto 1639 individualsfromage 6 to
age 16. Split-half reliability of the scalewasfound as.97, thereliabilities of the
componentswere.97 and .93 for verbal and performance componentsrelatively.
The correl ation between the scores on sub-componentsranged from .51 to .86.
The sub-componentsarevocabulary, comprehension, information, word reasoning,
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arithmetic, smilarities, block design, picture compl etion, picture concept, matrix
reasoning, | etter-number sequencing, digit span, coding, symbol search, cancellation
(Oner, 1997).

Motivation towards Science L earning Questionnaire: The questionnairewas
adapted by the researcher from Tuan, Chin and Sheh (2005). Theitems of the
questionnaireweretrandatedinto Turkish by Y ylmaz and Cavas (2007). Theitems
of Turkish version were applied to the gifted students of this study. Dueto the
application of theinstrument to anew group (gifted students, n=65). Explanatory
factor andysswasapplied after examining KM O and Barl et criteriafor factorability
of the scores (KM O = .82, Barlett Chi-Square = 832.385; p < .00). Theresults
approved factorability of the scores (Sharma, 1996 and Tavsancil, 2002). Then
applying theexplanatory factor analysis (principle component analysi swith varimax
rotation) reduced number of theitemsinto 18 itemsinfour factorsexplaining 75%
of thevariance: self-efficacy, setting performancegoal, setting mastery goa and
willingnesstolearn science.

RESULTSAND DISCUSSION

Therdiability valuesregarding thefactors of the motivation questionnaire can be
seenontable 1. The purpose of the study wasto examine higher-order correlates
of motivation towardssciencelearning. Beforethe Spearman corration anaysis,
descriptive scores of the participants (n = 65) on the variableswere determined.
Descriptive valueson the variablesmight be seen onthetable2. Ontable 2, itis
seenthat levelsof motivation towardssciencelearning, critical thinking and logical
thinking are higher than average scores (2.5 for themotivation score, .5for logical
thinking and 1 for thecritica thinking). After thedescriptiveanalysis, correlation
andysisof thevariableswith Boferroni adjustment (4=.01) wasdoneby Spearman
correlation anaysis. Table 3 representsfindings of the correlationa analysis. On
table 3, it is seen that motivation towards science learning scores of the gifted
elementary level sudentsarenot Sgnificantly associated with higher-order cognitive
variablesincluding 1Q, logica thinking and critical thinking (p>.01).
Thefindingsof the study supported theliteraturein termsof higher scores
of thegifted students on motivation towards sciencelearning, critical thinking and
logicd thinking. Thegifted education literature consi stently represented that gifted
children aremore motivated to learn (Koksal, 2013; Davisand Rimm, 1989). At
the same time, having high critical thinking and logical thinking features are
characteristicsused in diagnosis of giftedness (Case, Demetriou, Platsidou and
Kazi, 2001; Hiatt and Covington, 1991). However correlational findingsof the
study represented adifferent picture, thereisno significant correlation between
motivation towardssciencelearningand verba 1Q, performancel Q, totd 1Q, critical
thinking and logical thinking scores. Thismeansthereisno significant higher-order
cognitive correl ates of motivation towards science learning scores of the gifted
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elementary students. Thisresultisin conflict with theliterature since Elder (1968)
indicatesexistence of asignificant rel ationship between | Q scoresand motivation
scores. However Castejon, Gilar and Perez (2006) found oppositeresult. Their
study included 70 university students. They investigated rel ationship between
acquired knowledge, intelligence, motivation and learning strategies. They found
no sgnificant relaionship between mativation andintdligence of university sudents.
Similarly Gagneand Pere (2002) studied with 208 eight grade femal e students by
focusing on relationship between motivation andintelligence. Their findingsshowed
that therewas no significant rel ationship between motivation and intelligence. In
another conflicting study, critical thinking and motivationwasinvestigated by Garcia
and Pintrich (1992). Thefindingsof thestudy showed apostive correlation between
critical thinking and motivation. On relationship between logical thinking and
motivation, Soerjaningsh (2001) investigated rel ationshi p between student outcomes,
learning environment, logica thinking and mativation. Thefindingsshowed thet logicdl
thinking and motivationwereindirectly related to each other. Theseconflicting results
might beexplained by the sample sizeand characteristics (e ementary school level
or not) differences. In thisstudy, 65 elementary studentswereinvestigated, thus
using findings of the study requiresattention. At the sametime, the participants
werestudentsof ascienceand art center, thismight bealimitationin generdization
of thefindings.

Table 1: Reliability valuesregarding to the factors of the motivation questionnaire

Factors CronbachAlfa
Self-efficacy A
Mastery goal 3
Performance goal .79
Willingness 74
Total 2

Source: Correlational research, 2014
Table 2: Descriptive values on the variables of the study

Variables Mean SD
Motivation 334 80
Verbal 1Q 13634 851
PerformancelQ 131.38 786
Total I1Q 13759 567
Logica Thinking 55 2
Critical Thinking 134 .36

Source: Correlational research, 2014
Table 3: Spearman correlation coefficients between the variables of the study

First Variable Second Set of Variables Spearman Rho p

Motivation towards Verbal 1Q 15 27

sciencelearning PerformancelQ 06 .66
Tota 1Q J1 43
Logica Thinking 10 44
Critical Thinking 16 22

Source: Correlational research, 2014
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CONCLUSION

Thefindingsof thisstudy haveimportance dueto thefact that thisstudy contributes
totheliterature by itstwo differencesfrom previousstudies. Thefirst oneisthat this
study focuseson motivation towards sciencelearning rather than motivation toward
learning so the domai n dependent measure of motivation showsdifferent scenein
termsof the rel ationship between motivation and, logicd thinking, intelligenceand
critical thinking. Thisfinding might specul ate different resourcesof thesevariables
inlearning of gifted students. The second differenceisthat thestudy includesgifted
elementary level studentswhilepreviousliteraturefocuseson collegeor university
level students. Interesting finding of thisstudy suggest that gifted students have
higher scoreson both mativation towardssciencelearning and higher-order cognitive
variableswhereastheir higher motivationisnot related to their higher cognitive
developmentinlogicd thinking, critical thinkingand I Q. Thisfinding might speculate
possi bleexistence of mediatorsin the relationship between motivation and, logical
thinking, intdligenceand critica thinking.

In sum, thesefindingsof the study might contributeto both literatureand
scienceteachersof gifted by suggesting that thereisaneed to consider different
resources of motivation towards science learning rather than assuming direct
relaionship between motivationand, logical thinking, intdligenceand critica thinking.
In future research, number of the participants should beincreased and after the
increaseinthesamples ze, more complicated analysissuch aspath analysisshould
be applied to the data. Since moderator variables such asgender and level of 1Q
might also befactorsfor non-significancein thisstudy. For the purpose of this
study, only total scoreson thevariableswere considered, following studiesshould
takeinto account sub-componentsof the each variable by applying theinstruments
to higher number of the participantsthan thosefor thisstudy.
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