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ABSTRACT
The purpose of this study is to investigate possible higher-order correlates
(IQ, 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
(WISC-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, IQ performance , IQ verbal, IQ total and critical thinking
scores. The findings refer to gap between motivation and cognitive
learning in gifted students.
Keywords: IQ, motivation towards science learning, critical thinking,
logical thinking

INTRODUCTION

Being an informed decision maker in today’s information-driven world is very
important and individuals need to learn about science to fulfill this requirement.
Informed decision making by using science knowledge makes daily life more
comfortable and understandable since daily life problems such as adjusting amount
of ingredients when making a cook or being aware of heat isolation problems require
being active in use of scientific knowledge. As similar to people who are not
determined as gifted, gifted individuals are also in need of effectively acquiring and
using scientific knowledge for their lives (VanTassel-Baska, Bass, Ries, Polan and
Avery, 1998).

Gifted students’ potential to acquire and use scientific knowledge puts them
into focus of science teaching and learning studies. But activities focusing on science
learning processes in common schools focus on learning needs of ordinary students
therefore there is a need to study learning process of gifted students on science by
considering the problem as a separate research problem. As like learning of ordinary
students, gifted students’ learning of science might be classified into three measurable
different domains; affective, cognitive and psycho-motor domains (Corallo, 1994).
Before using cognitive and psycho-motor processes in learning science, instigating
and sustaining a goal directed activity should be induced by affective change for
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more coherent learning.  Moreno and Mayer (2007) explained the function of
motivation in learning as “motivational factors mediate learning by increasing or
decreasing cognitive engagement”. In following years, relationship between
achievement as the most studied cognitive variable and motivation was investigated
by analyzing empirical evidence. Schwinger, Steinmayr and Spinath (2009)
investigated the relationship between motivation and achievement of 231 11th and
12th grade German high-school students and they found that motivation was indirectly
related to achievement. The researchers stated that motivation had direct relationship
with effort regulation leading to increased achievement. Schwinger and Stiensmeier-
Pelster (2012) established a path model on the data of 301 twelfth grade students
and the tested model indicated that motivational state of students has indirect effect
on achievement since motivation is positively related learning effort. The current
studies focusing on motivation do not take motivation as a domain dependent variable
(Eder, Elliot & Harmon-Jones, 2013; Kim, Park and Cozart, 2012; Rodriguez-
Keyes, Schneider and Keenan, 2013). But the domain independent measures of
motivation are insufficient to explain associations of motivation towards science
learning with focused variables. For this reason, some researchers have measured
motivation towards science learning in a domain dependent way (Loukomies et al;
2013; Ng, Soon and Fong; 2010; Tuan, Chin and Sheh, 2005).

Among affective factors in learning science, motivation towards science
learning has a discrete place because Fisher (2000) indicates that motivation to
learn science is the most powerful determinant of whether or not an individual will
learn science. In addition, Rumelhart and Norman (1978) overweight motivation
on cognitive variables. Giving more attention to motivation in science learning over
the other affective factors regarding science learning was also recommended by
Osborne, Simon and Collins (2003). Motivation is defined as the process which
instigates and sustains a goal directed activity (Pintrich and Schunk, 2002). Being
motivated towards science learning provides advantage to gifted students in using
deep learning strategies, achievement, producing creative solutions to problems
(Cho and Lin, 2011; Gottfried and Gottfried, 2004; Neber and Schommer-Aikins,
2002). But the studies on motivation of gifted students also took motivation as
domain-independent variable to explain associations of gifted students’ motivation
towards learning with interested variables.

Cho and Lin (2011) studied with 733 scientifically talented Korean students
(fourth-twelfth grades) and focused on the relationship between creative problem
solving and motivation. Their findings show that motivation levels of the participants
towards learning were high and predicted significantly creative problem solving.
Vallerand, Gagné, Senécal and Pelletier (1994) compared gifted (n = 69) and
ordinary (n = 66) elementary students in terms of intrinsic motivation toward school
activities indicate that gifted students’ levels of intrinsic motivation towards school
activities were higher than those of ordinary students. Neber and Schommer-Aikins
(2002) studied with 133 gifted elementary and high school students and discover
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that the strongest correlation was found between the strategy use and the intrinsic
value of science (r = 0.63). This is an indication of considering motivation of gifted
student towards science learning as a separate problem. The studies on motivation
towards science learning with gifted students investigated association of the motivation
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
considered enough to detect higher-order correlates of motivation towards science
learning. Higher-order thinking includes reflective thinking, being sensitive to the
context, and self-monitoring learning process (Halpern, 1998). Resnick (1987)
defined that higher-order thinking should be non-algorithmic and complex, it should
be produce multiple solutions and the application of self-regulation, uncertainty and
multiple criteria should be done. Higher-order cognitive variables include critical
thinking (Facione, 1986), creativity (Williams, 1999), logical thinking (Sendag and
Odabasý, 2009) and intelligence (Brown and French, 1979).

Previous studies show relationship between motivation and some of the
higher-order cognitive variables such as critical thinking, logical thinking and
intelligence (Elder, 1968; Garcia and Pintrich, 1992; Soerjaningsih, 2001). Elder
(1968) in his study using data of  Oakland Growth Study (n = 167) represents
existence of a significant relationship between IQ scores and motivation scores of
elementary level students. Another relationship, critical thinking and motivation was
investigated by Garcia and Pintrich (1992), in the study which 758 college level
students were involved. Their findings show a positive correlation between critical
thinking and motivation. Soerjaningsih (2001) investigated relationship between
student outcomes, learning environment, logical thinking and motivation among 422
university students, hence, argues that logical thinking and motivation were indirectly
related to each other.

Investigation of higher-order correlates of motivation towards science
learning has importance since high level of motivation towards learning science in
gifted students might be explained by its higher-order correlates. With this idea in
mind, it might be expected that if learning science or using IQ, logical thinking and
critical thinking requires high motivation towards learning science, having and
sustaining high motivation towards learning science might be related to having higher-
order cognitive capacities. Based on this expectation, it is a requirement to focus
higher-order correlates of motivation towards science learning. In addition finding
higher-order correlates of the motivation might also contribute to understand
motivational differences between ordinary and gifted students. Therefore the
purpose of this study is to investigate possible higher-order correlates (IQ, logical
thinking and critical thinking) of gifted students’ motivation towards science learning.

METHOD

For the purpose of the study, correlational research approach was utilized. In this
type of research, major purpose is to determine relationships between variables of
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the study (Fraenkel and Wallen, 2006). In the study one predicted variable
(motivation towards science learning) and five predictor variables (critical thinking,
logical thinking, IQ verbal, IQ performance and IQ total) were considered. For
analyzing data, non-parametric Spearman correlation analysis was utilized due to
non-normality of the motivation scores and insufficient number of the participants.
In the study, 65 sixth (n = 22), seventh (n = 28) and eighth (n = 14) grade gifted
students were involved.  Thirty six of the participants were male while the remaining
individuals were female. The gifted students have been enrolled in a public school
for all students but they also take additional education in a center called Science
and Art Center in Turkey after their current school time. In the center the students
take courses on science and make laboratory studies with their mentor teachers.
The data were collected by using four different instruments: Motivation towards
science learning questionnaire, Group assessment of logical thinking test, Critical
thinking ability test, and Wechsler intelligence scale (WISC-R).

Critical Thinking Ability Test: Critical thinking ability test was developed for
elementary level gifted and ordinary students by the researcher. In the test, there
are seven factors including truth-seeking, ability of asking questions, analyticity,
and systematicity, self-confidence in reasoning, inquisitiveness and open-mindedness.
The test included 22 multiple-choice items and total reliability of the scores was
found as .77. The scores of the test were validated with 227 sixth, seventh and
eighth grade students including gifted and ordinary students and the findings
represented acceptable fit values (CFI = .95, GFI = .93, RMSEA = .03) after
confirmatory factor analysis. In addition the scores on the test significantly showed
difference between gifted and ordinary students.

Group Assessment of Logical Thinking Test (GALT): The logical thinking
ability test (GALT) was developed by Roadrangka, Yeany and Padilla (1982). In
the test, 21 items focusing 6 logical processes were involved. These processes
consist of mass, length, volume, conservation, proportional comparison, controlling
the variables, consolidative comparison, probabilistic comparison and relational
comparison. The alpha reliability of the test is 0.71. The test is appropriate for
students at the 6th grade level and above. Completion of the test takes 45 minutes
and reliability of the Turkish version was found as .88 (Aksu, Berberoðlu and Paykoç,
1991).

WISC-R: WISC-R was developed for determining gifted students in 1974
(Weschler, 1974). The scale has two different components; verbal and performance
components. Standardization of the scale for Turkish culture was done by Savasýr
and Sahin (1995). The authors applied the scale to 1639 individuals from age 6 to
age 16. Split-half reliability of the scale was found as .97, the reliabilities of the
components were .97 and .93 for verbal and performance components relatively.
The correlation between the scores on sub-components ranged from .51 to .86.
The sub-components are vocabulary, comprehension, information, word reasoning,



Journal of  Research  in  Education  and  Society, Vol.5 No. 3, December 2014 5
ISSN: 2141-6753

arithmetic, similarities, block design, picture completion, picture concept, matrix
reasoning, letter-number sequencing, digit span, coding, symbol search, cancellation
(Öner, 1997).

Motivation towards Science Learning Questionnaire: The questionnaire was
adapted by the researcher from Tuan, Chin and Sheh (2005). The items of the
questionnaire were translated into Turkish by Yýlmaz and Cavas (2007). The items
of Turkish version were applied to the gifted students of this study. Due to the
application of the instrument to a new group (gifted students, n = 65). Explanatory
factor analysis was applied after examining KMO and Barlett criteria for factorability
of the scores (KMO = .82, Barlett Chi-Square = 832.385; p < .00). The results
approved factorability of the scores (Sharma, 1996 and Tavsancil, 2002). Then
applying the explanatory factor analysis (principle component analysis with varimax
rotation) reduced number of the items into 18 items in four factors explaining 75%
of the variance: self-efficacy, setting performance goal, setting mastery goal and
willingness to learn science.

RESULTS AND DISCUSSION

The reliability values regarding the factors of the motivation questionnaire can be
seen on table 1. The purpose of the study was to examine higher-order correlates
of motivation towards science learning. Before the Spearman correlation analysis,
descriptive scores of the participants (n = 65) on the variables were determined.
Descriptive values on the variables might be seen on the table 2. On table 2, it is
seen that levels of motivation towards science learning, critical thinking and logical
thinking are higher than average scores (2.5 for the motivation score, .5 for logical
thinking and 1 for the critical thinking).  After the descriptive analysis, correlation
analysis of the variables with Boferroni adjustment (á = .01) was done by Spearman
correlation analysis. Table 3 represents findings of the correlational analysis. On
table 3, it is seen that motivation towards science learning scores of the gifted
elementary level students are not significantly associated with higher-order cognitive
variables including IQ, logical thinking and critical thinking (p>.01).

The findings of the study supported the literature in terms of higher scores
of the gifted students on motivation towards science learning, critical thinking and
logical thinking. The gifted education literature consistently represented that gifted
children are more motivated to learn (Koksal, 2013; Davis and Rimm, 1989). At
the same time, having high critical thinking and logical thinking features are
characteristics used in diagnosis of giftedness (Case, Demetriou, Platsidou and
Kazi, 2001; Hiatt and Covington, 1991). However correlational findings of the
study represented a different picture, there is no significant correlation between
motivation towards science learning and verbal IQ, performance IQ, total IQ, critical
thinking and logical thinking scores. This means there is no significant higher-order
cognitive correlates of motivation towards science learning scores of the gifted
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elementary students. This result is in conflict with the literature since Elder (1968)
indicates existence of a significant relationship between IQ scores and motivation
scores. However Castejon, Gilar and Perez (2006) found opposite result. Their
study included 70 university students. They investigated relationship between
acquired knowledge, intelligence, motivation and learning strategies. They found
no significant relationship between motivation and intelligence of university students.
Similarly Gagne and Pere (2002) studied with 208 eight grade female students by
focusing on relationship between motivation and intelligence. Their findings showed
that there was no significant relationship between motivation and intelligence. In
another conflicting study, critical thinking and motivation was investigated by Garcia
and Pintrich (1992). The findings of the study showed a positive correlation between
critical thinking and motivation. On relationship between logical thinking and
motivation, Soerjaningsih (2001) investigated relationship between student outcomes,
learning environment, logical thinking and motivation. The findings showed that logical
thinking and motivation were indirectly related to each other. These conflicting results
might be explained by the sample size and characteristics (elementary school level
or not) differences. In this study, 65 elementary students were investigated, thus
using findings of the study requires attention. At the same time, the participants
were students of a science and art center, this might be a limitation in generalization
of the findings.

Table 1: Reliability values regarding to the factors of the motivation questionnaire
Factors      Cronbach Alfa
Self-efficacy .94
Mastery goal .93
Performance goal .79
Willingness .74
Total .92
Source: Correlational research, 2014

Table 2: Descriptive values on the variables of the study
Variables Mean SD
Motivation 3.84 .80
Verbal IQ 136.34 8.51
Performance IQ 131.38 7.86
Total IQ 137.59 5.67
Logical Thinking .55 .22
Critical Thinking 1.34 .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 IQ .15   .27
science learning Performance IQ .06   .66

Total IQ .11   .43
Logical Thinking .10   .44
Critical Thinking .16   .22

Source: Correlational research, 2014
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CONCLUSION

The findings of this study have importance due to the fact that this study contributes
to the literature by its two differences from previous studies. The first one is that this
study focuses on motivation towards science learning rather than motivation toward
learning so the domain dependent measure of motivation shows different scene in
terms of the relationship between motivation and, logical thinking, intelligence and
critical thinking. This finding might speculate different resources of these variables
in learning of gifted students. The second difference is that the study includes gifted
elementary level students while previous literature focuses on college or university
level students. Interesting finding of this study suggest that gifted students have
higher scores on both motivation towards science learning and  higher-order cognitive
variables whereas their higher motivation is not related to  their higher cognitive
development in logical thinking, critical thinking and IQ. This finding might speculate
possible existence of mediators in the relationship between motivation and, logical
thinking, intelligence and critical thinking.

In sum, these findings of the study might contribute to both literature and
science teachers of gifted by suggesting that there is a need to consider different
resources of motivation towards science learning rather than assuming direct
relationship between motivation and, logical thinking, intelligence and critical thinking.
In future research, number of the participants should be increased and after the
increase in the sample size, more complicated analysis such as path analysis should
be applied to the data. Since moderator variables such as gender and level of IQ
might also be factors for non-significance in this study. For the purpose of this
study, only total scores on the variables were considered, following studies should
take into account sub-components of the each variable by applying the instruments
to higher number of the participants than those for this study.

REFERENCES

Aksu M., Berberoðlu G. and Paykoç F. (1991). Mantýksaldüþünmenin belli
deðiþkenleregöreincelenmesi, Eðitimde Arayýþlar I. Sempozyumbildirimetinleri (ss. 291
- 294). Ýstanbul: Kültür Yayýnlarý.

Brown, A. L. and French, L. A. (1979). The zone of potential development: implications of
intelligence testing in the year 2000. Intelligence, 3, 255-273.

Case R., Demetriou A., Platsidou M. and Kazi S. (2001) Integrating concepts and tests of
intelligence from the differential and developmental traditions. Intelligence, 29, 307–
336.

Castejón J. L., Gilar R. and Pérez A. M. (2006). Complex learning: The role of knowledge,
intelligence, motivación and learning strategies. Psicothema, 18 (4), 679-585.

Cho, S. and Lin, C. Y. (2011). Influence of family processes, motivation, and beliefs about
intelligence on creative problem solving of scientifically talented individuals. Roeper
Review. 33(1), 46-58.

Corrallo, S. (1994). A preliminary study of the feasibility and utility for national policy of
instructional good practice indicators in undergraduate education (contractor
report). pp. 94 – 437, National Center for Higher Education Management Systems, U. S.
Department of Education, National Center for Education Statistics.



Journal of  Research  in  Education  and  Society, Vol.5 No. 3, December 2014 8
ISSN: 2141-6753

Davis, G. A. and Rimm, S. B. (1989). Education of the gifted and talented (2nd ed). Englewood
Cliffs, NJ: Prentice Hall. USA.

Eder A. B., Elliot A. J. and Harmon-Jones E. (2013). Approach and avoidance motivation:
Issues and advances. Emotion Review, 5 (3), 227–229.

Elder, G. H. Jr. (1968). Achievement motivation and Intelligence in occupational mobility: a
longitudinal analysis. Sociometry, 327-354.

Facione, P. A. (1986). Critical thinking: A statement of expert consensus for purposes of
educational assessment and instruction. Millbrae, CA: The California Academic Press.

Fisher, K. M. (2000). Meaningful and mindful learning. In K. M. Fisher, J. H. Wandersee and
D. E. Moody (Eds.), Mapping biology knowledge (pp. 77–94). Dordrecht: Kluwer.

Fraenkel, J. R. and Wallen, N. E. (2006). How to design and evaluate research in education
(6th ed). New York: McGraw-Hill.USA.

Gagné, F. and Père, F. (2002). When IQ is controlled, does motivation still predict achievement?
Intelligence, 30, 71 - 100.

Garcia, T. and Pintrich, P. R. (1992). Critical thinking and its relationship to motivation,
learning strategies, and classroom experience. Paper presented at the Annual Meeting
of the American Psychological Association, August, Seattle, WA.

Garcia, T. and Pintrich, P. R. (1994). Regulating motivation and cognition in the classroom:
the role of self-schemas and self-regulatory strategies. In D. H. Schunk and B. J.
Zimmerman (Eds.), Self-Regulation on Learning and Performance: Issues and
Applications (pp. 132 - 157), NJ, Hillsdale, Lawrence Erlbaum Associates.

Gottfried, A. E. and Gottfried, A. W. (2004). Toward the development of a conceptualization
of gifted motivation. Gifted Child Quarterly, 48, 121 - 132.

Halpern, D. F. (1998). Teaching critical thinking for transfer across domains. Dispositions,
skills, structure training and metacognitive monitoring. American Psychologist, 53, 449
– 455.

Hiatt, E. L. and Covington, J. (1991). Identifying and serving diverse populations, Update
on Gifted Education, 1 (3), 37. 

Kim C., Park S.W. and Cozart J. (2012). Affective and motivational factors of learning in
online mathematics courses. British Journal of Educational Technology. doi:10.1111/
j.1467-8535.2012.01382.x

Köksal, M. S. (2012). Adaptation study of motivation toward science learning questionnaire
for academically advanced science students, Chemistry: Bulgarian Journal of Science
Education, 21(1), 29 – 44.

Köksal, M. S. (2013) Comparison of gifted and advanced students on motivation toward
science learning and attitude toward science. Journal of the American Academy of
Special Education Professionals, 1, 146 - 158.

Loukomies A., Pnevmatikos D., Lavonen J., Spyrtou A., Byman R., Kariotoglou P. and Juuti
K. (2013). Promoting students’ interest and motivation towards science learning: The
role of personal needs and motivation orientations. Research in Science Education.
doi: 10.1007/s11165-013-9370-1

Moreno, R. and Mayer, R. E. (2007). Interactive multimodal learning environments. Educational
Psychology Review, 19, 309 - 326.

Neber, H. and Schommer-Aikins, M. (2002). Self-regulated science learning with highly
gifted students: The role of cognitive, motivational, epistemological, and environmental
variables. High Ability Studies, 13(1), 59-74.

Ng K. T., Soon S. T. and Fong S. F. (2010). Development of a Questionnaire to Evaluate
Students’ Perceived Motivation towards Science Learning Incorporating ICT Tool.
Malaysian Journal of Educational Technology, 10(1), 39-55.



Journal of  Research  in  Education  and  Society, Vol.5 No. 3, December 2014 9
ISSN: 2141-6753

Osborne J., Simon S. and Collins S. (2003). Attitudes towards science: a review of the
literature and its implications. International Journal of Science Education, 25 (9), 1049
– 1079.

Öner, N. (1997). Türkiye’de Kullanýlan Psikolojik Testler. BirBaþvuruKaynaðý 3. Basým.
Ýstanbul: Boðaziçi Üniversitesi Yayýnlarý. Türkiye.

Pintrich, P. R. and Schunk, D. H.  (2002). Motivation in education: Theory, research, and
Applications (2nd Ed). Columbus, OH: Merrill-Prentice Hall, USA.

Resnick, L. B. (1987). Education and Learning to Think. Washington, DC: National Academy
Press. USA.

Roadrangka V., Yeany R. H. and Padilla M. J. (1982). Group test of logical thinking. University
of Georgia, Athens, GA, USA.

Rodriguez-Keyes, E., Schneider, D. A. and Keenan, E. (2013). Being known in undergraduate
social work education: The role of instructors in fostering student engagement and
motivation, Social Work Education: The International Journal. doi: 10.1080/
02615479.2013.765841

Rumelhart, D. and Norman, D. (1978). Accretion, tuning and restructuring: Three modes of
learning. In J. W. Cotton and R. Klatzky (Eds.), Semantic Factors in Cognition. Hillsdale,
N J: Erlbaum.

Savaþýr I. and Sahin N. (1995). Wechsler Çocuklar Ýçin Zeka Ölçeði (WISC-R) El Kitabý.
Ankara. TürkPsikologlarDerneðiYayýnlarý, 13-52.

Schwinger, M. and Stiensmeier-Petster, J. (2012). Effects of motivational regulation on
effort and achievement: A mediation model. International Journal of Educational
Research, 56, 35–47.

Schwinger M., Steinmayr R. and Spinath B. (2009). How do motivational regulation strategies
affect achievement: Mediated by effort management and moderated by intelligence,
Learning and Individual Differences, 19, 621–627.

Sendag, S. and Odabasi, H. F. (2009). Effects of an online problem based learning course on
content knowledge acquisition and critical thinking skills.Computers & Education, 53,
132-141.

Sharma, S. (1996). Applied multivariate techniques. New York: John Wiley.
Soerjaningsih, W. (2001). Student Outcomes, Learning Environment, Logical Thinking

and Motivation among Computing Students in an Indonesian University. Doctoral
Dissertation, Curtin University of Technology, USA

Tavºancil, E. (2002). Tutumlarin Olculmesive SPSS ileVeriAnalizi [Measurement of attitudes
and data analysis with SPSS]. Ankara: Nobel Yayinlari.

Tuan H., Chin C. and Sheh S. (2005). The development of a questionnaire to measure students’
motivation towards science learning. International Journal of Science Education, 27,
634-659.

Vallerand R. J., Gagné F., Senécal C. and Pelletier, L. G. (1994). A comparison of the school
intrinsic motivation and perceived competence of gifted and regular students. Gifted
Child Quarterly, 38 (4), 172-175.

Yýlmaz, H. and Çavaº, P. H. (2007). Reliability and validity study of the students’ motivation
toward science learning (SMTSL) questionnaire. Elementary Education Online, 6,
430–440.

Wechsler, D. (1974). Wechsler intelligence scale for children-Revised edition. San Antonio,
TX: The Psychological Corporation, USA.

Williams, R. L. (1999). Operational definitions and assessment of higher-order cognitive
constructs. Educational Psychology Review, 11, 411–427.

VanTassel-Baska J., Bass G., Reis R., Polan D. and Avery L. D. (1998). A national study of
science curriculum effectiveness with high ability students. Gifted Child Quarterly, 42,
200-211.


