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Abstract

Critical thinking is one of the most popular concepts studied in the field of education. In this study, the
changes in pre-service science teachers’ critical thinking disposition levels were studied according to the
grade levels. Participants (60 pre-service science teachers) of the study were selected purposely and “The
California Critical Thinking Disposition Inventory (CCTDI)” was applied them twice. CCTDI was first
applied in October 2008 and the second time it was applied again in October 2010. According to results of
the study; while the pre-service science teachers’ critical thinking disposition levels decreased, their
cumulative grand point averages (CGPA) increased over the years.
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INTRODUCTION

Information society requires individuals to have many diverse qualifications such as knowing and
applying various ways of thinking, researching, problem solving, and having creative and critical
thinking skills (Giiven & Kiirtim, 2006). Critical thinking is one of the aspects of thinking, which is
accepted as a way of overcoming problems and facilitates the way of reaching the information in
our lives (Hudgins & Edelman, 1988). Critical thinking helps to improve the inner power of
individuals, and so raises their self-confidence. Lipman (2003) describes the critical thinking as
“thinking that (1) facilitates judgment because it (2) relies on criteria, (3) is self-correcting, and (4) is
sensitive to context”. In addition, Daniels (1998) defines the person who is a critical thinker, as
someone who is thinking well. To think well in any area of human practice, one must make

judgments using relevant criteria and standards.
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Critical thinking has two dimensions which are skill and disposition (Facione, 1990). Teachers play
a great role in developing the critical thinking skills and dispositions of students. Therefore
determining critical thinking skills and dispositions of teachers and developing these skills are
essential for the provision of effective education (Yiicel & Kogak, 2010).

Critical thinking is said to be a defining characteristic of a university graduate. In literature on
critical thinking, conceptions range from a focus on generic skills to a notion of person as critical
being. However, there isn’t enough research on university students” critical thinking dispositions
(CTD), and change in CTD scores over time (Besoluk & Onder, 2010). University education is
supposed to affect students’ critical thinking. Therefore this study was conducted to explore
whether pre-service science teachers CTD levels change over time. In this sense, the following
questions are explored in the study.

1. Is there any significant difference between the mean CTD scores of the pre-service science
teachers when they were in second grade and fourth grade?

2. Is there any significant difference between the mean CGPA scores of the pre-service science
teachers when they were in second grade and fourth grade?

METHOD

In this study, survey methodology was used and participants of the study were selected
purposively. The data were collected from 60 pre-service science teachers twice over time. CCTDI
was first administered in October 2008 when they were sophomore students and the second time
in October 2010 when they were senior students. CGPA scores were obtained from registar office.

Data in this study was collected by using “The California Critical Thinking Disposition Inventory
(CCTDI)” which was developed by Facione et al. (1998) and was adapted to Turkish by Kokdemir
(2003). The Turkish version of the original scale contains 51 items and has 6 factors which are
Analyticity, Open-mindedness, Inquisitiveness, Self-confidence, Truth-seeking, Systematicty. The
internal consistencies of the subscales were, .75, .75, .78, .77, .61, 63 respectively and the scale’s total
consistency was 0.88 (Kokdemir, 2003). Data were analyzed by using Statistical Package for Social
Sciences (SPSS) software. In the data analysis, a paired sample t-tests were applied and the

significance level was set at .05.

FINDINGS

A paired sample t-test was conducted to evaluate whether pre-service science teachers CTD levels
changes over time and the results of the analysis were presented in Table 1.
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Table 1. A pair sample t- test results regarding CTD scores

Grade N X SD df t p
Analyticity ‘2,;: 60 a0 e 59 3.42 0.00
Open-mindedness ZE: 60 22:733 ?22 59 -11.52 0.00
Inquisitiveness ZE: 60 ﬁgg 221 59 4.05 0.00
Self-confidence ‘21;: 60 ggﬁ ggg 59 8.66 0.00
Truth-seeking ZE: 60 gg?g ;i; 59 12.02 0.00
Systematicty ‘21;: 60 3613471613 Zgg 59 15.91 0.00
TOTAL (CTD) ZE: 60 gggzig gggg 59 7.96 0.00

There was a statistically significant difference between the total mean CTD scores of pre-service
science teachers in favour of second graders (tz9=7.96, p<.05). When CTD sub-domain scores were
compared it was observed that analyticity and open-mindedness mean scores differ significantly
in favour of the fourth graders. On the other hand, Inquisitiveness, Self-confidence, Truth-seeking
and Systematicty sub-domain scores differed significantly in favour of second graders.

Furthermore, paired sample t-test was conducted to evaluate whether pre-service science teachers’
mean CGPA scores changes over time and the results of the analysis were presented in Table 2.

Table 2. A pair sample t- test results regarding CTD scores

Grade N X SD df t p
2m 2.13 0.69
CGPA 4" 60 265 0.46 59 -4.66 0.00

There was a statistically significant difference between the total mean CGPA scores of pre-service
science teachers in favour of fourth graders (ts9=-4.66, p<.05). The senior pre-service science
teachers’ mean CGPA scores (X= 2.65) were higher than the sophomore pre-service science
teachers’ mean CGPA scores (X = 2.13).

DISCUSSION AND CONCLUSION

This study explored whether pre-service science teachers” CCTDI and CGPA scores changed over
time. The results showed that while the pre-service science teachers’ critical thinking disposition
scores decreased, their CGPA scores increased over time.

The students at the beginning of their university education face with several challenges such as
adapting to new conditions that result from transition from high school to university and in that
transition they are generally under more stress. Students make necessary adjustments following
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years of their university education and therefore their CGPA scores may improve (Besoluk &
Onder, 2011). In this study students CGPA scores were higher when they were senior than they
were sophomore. The period of two years university education may explain the increase in CGPA
scores, however observing lower CTD scores of fourth grades are thought-provoking. Nisbett,
Lehman, Fong & Cheng (1993) indicated that university education itself has a strong effect on the
improvement of critical thinking. Therefore, one should expect an increase in the CDTI scores after
a well qualified university education. However, an opposite result was obtained in this study.
Therefore, this unexpected result should be questioned and needs further investigation.

REFERENCES
Besoluk, S. & Onder, 1. (2011). Do seasonal changes and teaching time affect academic performance

of pre-service teachers?. Biological Rhythm Research. DOI: 10.1080/09291016.2010.528634.

Besoluk, S. & Onder, 1. (2010). Investigation of teacher candidates' learning approaches, learning
styles and critical thinking dispositions. Elementary Education Online, 9(2), 679-693.

Daniels, L. (1998) Critical thinking in classrooms. Thinking critically in all subjects and grades,
UBC Education, 8(2), 1.

Facione, P. A. (1990). Critical thinking: A statement of expert consensus for purposes of educational
assessment and instruction. Executive Summary “The Delphi Report”. Millbrae, Ca: The California
Academic Pres. EDRS No. Ed 315423. <http://ericir.syr.edu.>

Facione, P.A., Facione, N.C., & Giancarlo, C.A.F. (1998). The California Critical Thinking Disposition
Inventory. California: Academic Press.

Giiven, M. & Kiirtim, D. (2006). Relationship Between Learning Styles and Critical Thinking: A
General Review. Sosyal Bilimler Dergisi, (1), 75-90.

Hudgins, B. B. & Edelman, S. (1988). Children’s Self Directed Critical Thinking: A Model for Its
Analysis and Two Examples. Journal of Educational Research, 81(5), 262-273.

Kokdemir, D. (2003). Belirsizlik durumlarinda karar verme ve problem ¢ézme. Yayimnlanmamis doktora
tezi, Ankara Universitesi, Ankara.

Lipman, M. (2003). Thinking in education. New York: Cambridge University Press.

Nisbett, R., Lehman, D. R., Fong, G. T., & Cheng, P. W. (1993). Teaching reasoning. In R.E. Nisbett
(Ed.), Rules for reasoning (pp.297-314). Hillsdale, NJ: Lawrence Erlbaum.

Yiicel, A., & Kogak, C. (2010). Determining the Critical Thinking Levels of Student Teachers and
Evaluating Through Some Variables. International Online Journal of Educational Sciences, 2010, 2 (3),
865-882.

406 Western Anatolia Journal of Educational Sciences (WAJES), Dokuz Eylul University Institute, Izmir, Turkey ISSN 1308-8971



