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Abstract

Critical thinking is a skill that is needed for success in every period of life. Teacher candidates, as
being students currently, needs to their improve critical thinking skills and, as being teachers in future,
are required to know the ways of improving their clients’ skill of critical thinking. The aim of this study
was to determine the mathematics teacher candidates’ critical thinking dispositions based on the
variables of grade level in college, high school type, gender, and reading practice. The study, being a
case study, included a total of 99 mathematics teacher candidates as the sampling. Among the results
of the study were that mathematics teacher candidates generally possessed low level of critical
thinking dispositions (CTD) that high school was the only variable that significantly affecting teacher
candidates’ CTD, and that reading practices weakly correlated with CTD.
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INTRODUCTION

In today's information era, thinking skills attracts main
interests of educated persons to cope with a rapidly
changing world. Most researchers in the field of
education carry the belief that specific knowledge, in
future, will not be as important to workers and citizens as
the ability to learn and make sense of new information.
Critical thinking is not a luxury but a requirement that
should not be neglected. Efficiency in teaching at
different education levels is mainly supported by the
students who can use thinking processes effectively
(Paul and Elder, 2001). Students need to be able to
analyze knowledge, in other words they should know how
to use their knowledge (Brad, 1994). Within this regard,
carrying expectation of academic achievement from the
students who go through educational processes focusing
on critical thinking would not be a mistake (Elias and
Kress, 1994).

Norris (1985) defines critical thinking as change in the
students’ behaviors based on their evaluation of own
thinking abilities after applying their whole knowledge on
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a topic. According to Norris (1985), critical thinking
“requires individuals to assess their own and others’
views, to seek alternatives, make inferences, and to have
the disposition to think critically” (pp. 44). According to
Ennis (2002), students need to gain or improve the skill of
thinking from a wide perspective and the skill of
transferring their knowledge from other areas while
solving problems in an area. Johnson (2000) defines
critical thinking as processing information through
organizing, analyzing and evaluating. Moreover, critical
thinking is to investigate the information for its trueness
and conciseness, and it values beliefs, arguments and
hypothesis (Beyer, 1987). In 1990, with the leadership of
American  Psychology  Association  (ASA), 46
theoreticians from the USA and Canada convened in
order to provide a common and interdisciplinary definition
of critical thinking. The agreement produced a definition
of critical thinking as evaluative and conscious judgment
for deciding what to do and what to believe (Evancho,
2000). According to the definition, an individual with the
ability of critical thinking decides by providing and stating
conscious judgments about the evaluations on the
subject. Branch (2000) states the characteristics of the
individuals, who possess the critical thinking,
as inquisitivenness, open mindedness, systematicity,
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intellectual maturity, self-confidence and truth-seeking.
Similarly, McGrath (2003) defines behaviors regarding
critical thinking as analyticity, open mindedness, looking
for the needed, systematicity, self-confidence, maturity
and inquisitivenness.

Truth-seeking is the tendency for evaluating
alternatives or different ideas. Open-mindedness means
to be respectful for different approaches and to be able to
tolerate one’s own mistake. The main principal of open—
mindedness is to take into account other thoughts during
decision process. Analyticity includes paying attention to
potential obstacles, reasoning even for the most difficult
problems, and tending to use objective evidence.
Systematicity is the tendency for researching systematic,
planned and attentive. Systematicity is a decision-making
strategy based on information and procedures. Self-
confidence reflects one’s confidence in his/her reasoning
procedures. Inquisitivenness means the tendency for
looking for information and learning new things without
expecting any profit. Maturity is defined as mental and
cognitive development (Facione and Facione, 1992;
Facione et al., 1995; Kokdemir, 2003).

Critical thinking is a skill that is needed for success in
every period of life. According to Gibson, thinking is as
natural as breathing except that good thinking does not
occur by itself; it urges education. Many educational
researches highlights the value of critical thinking and the
skills needed for critical thinking. According to Weiss
(1993), the aim of education at all levels is to improve
students’ higher and complex thinking processes that will
be contribute on their academic success in classrooms
as well as on their future careers.

Nowadays, schools are responsible for improving the
skill of critical thinking (Kokdemir, 2003). Thus, it is aimed
and expected results from the education to produce
individuals with high critical skills (Branch, 2000; Halpern,
1993). Teacher candidates, as being students currently,
needs to their improve critical thinking skills and, as being
teachers in future, are required to know the ways of
improving their clients’ skill of critical thinking. In order to
clearly, completely, correctly, meaningfully learn the new
information by employing the prior knowledge and to
transfer their knowledge to their life, individuals have to
achieve critical thinking skills during their years in school
(Caliskan, 2009).

Mathematics education and critical thinking

Baykul (2003) stresses that mathematics courses should
aim to improve such skills as reasoning, critical thinking
and problem solving in order to prepare students for life
and further education. However, mathematics is generally
regarded as a science that does not allow for critical
thinking (Kokdemir, 2003). The mathematical rules are
known as firm and fixed. The system of critical thinking

does not abuse the rules in mathematics or does not dent

the mathematical facts without evidence. However, this

approach is aware that 3x3 = 9 is not an undeniable rule
as long as it was not defined in the base 10 or more

(Kokdemir, 2003).

Under the light of the above explanations, the effect of
college education on the critical thinking skill of
mathematics teacher candidates is a matter of curiosity,
since their field of education is regarded as closed for
critical thinking. The current study, for this reason, aimed
to determine the mathematics teacher candidates’ critical
thinking dispositions based on the variables of grade
level in college, high school type that they were
graduated, gender and practices of reading book and
newspaper. Toward this aim, the main research problem
was “how are the critical thinking dispositions of
mathematics teacher candidates?” and included the sub-
problems as follow;

1. Is there any difference in mathematics teacher
candidates’ critical thinking dispositions in terms of
their year (grade) in college?

2. Is there any difference in mathematics teacher
candidates’ critical thinking dispositions in terms of
high school type?

3. Is there any difference in mathematics teacher
candidates’ critical thinking dispositions in terms of
their gender?

4. Is there any relation between mathematics teacher
candidates’ critical thinking dispositions and their
practices of reading book and newspaper?

METHODOLOGY

The methodology adopted in the current study was a
case study, in which a researcher can examine one
setting, or a single subject, a single depository of
documents, or one specific event (Meriam, 1988; Stake,
1994). The case being examined within the scope of this
study involves determination of some variables affecting
critical thinking skills of mathematics teacher candidates.

Sampling procedures

A total of 99 mathematics teacher candidates consisted
of the sampling of the study. Participants were students
in the department of elementary mathematics education
at a university in Turkey. The demographics of the
teacher candidates were provided in Table 1. The
percentage of the female participants was more than
double of the one of the males (70 percent versus 29
percent, respectively). Fifty one percent of the
participants were graduated form Anatolian high schools
where as 27 percent of them was graduated from regular
high schools, and 21 percent from Anatolian Teacher
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Table 1. Demographic information regarding mathematics teacher candidates participated to the study

Demographic Categories F %
Female 70 70,7
Gender Male 29 29,3
Anatolian high school 21 21 2

Graduated high school type Anatolian teacher high school ’
Regular high school o7 273
Second grade 65 65,7
Grade in College Third grade 22 22,2
Fourth grade 12 12,1

Total 99 100

high schools. The number of the teacher candidates who
were their in second year in college (n=65) was more
than the total number candidates who were in their third
and fourth year in college.

Data collection tool

The data were collected through Turkish version of the
California critical thinking disposition inventory (CCTDI-
R). The instrument was developed by Facione et al.
(1999) and was translated into Turkish by Kokdemir
(2003). The translated version of CCTDI included 6
dimensions and 51 items. The dimensions and related
reliability coefficient (Cronbach’s alpha) of CCDTI are
analyticity (0.75), open-mindedness (0.75),
inquisitiveness (0.78), self-confidence (0.77), truth-
seeking (0.61), and systematicity (0.63).

Being Likert-type six, CCDTI had the standard scores
of 6 (minimum) or 60 (maximum) that were calculated
though dividing the raw scores for each dimension by the
number of the items and then multiplying it by ten. For
CCDTI dimensions, Facione et al. (1998) accepted the
scores below of 40 as low level of critical thinking
disposition, the ones between 40 and 50 as medium level
of critical thinking, and the ones over 50 as high.
Therefore, for the whole CCDTI, the individuals who
score less than 240 (40X6) can be regarded low in critical
thinking dispositions and the ones who score more than
300 (50X6) can be regarded high in critical thinking
dispositions (Kokdemir, 2003).

Data analysis

Data collected through the CCTDI instrument was
analyzed by using SPSS 15.0. General characteristics of
the research sample was determined by means of
descriptive statistics and analyzed in order to answer the

related research question. In order to test the
meaningfulness of the score differences between
independent samples, the researchers utilized a one-
way analysis of  variance (ANOVA) and
independent-samples t-test. The effect size for each
analysis was also reported. During all computations, p
value was taken as 0,05. The relationship
between reading practice and critical thinking
dispositions was analyzed by using Pearson correlation
test.

FINDINGS

The results relating mathematics teacher candidates’
critical thinking dispositions were provided according to
the research questions. Figure 1 shows the descriptive
statistics related to critical thinking scores of the
mathematics teacher candidates.

In general, mathematics teacher candidates’ critical
thinking dispositions (X = 31.06) were lag behind the
medium level based on the evaluation scale of Facione et
al. (1998). Similar tendency were evident in the all
dimensions of CCTDI but the dimension open-
mindedness for which teacher candidates score was at
the medium level (X = 43.75).

Grade and critical thinking dispositions

Table 2 shows the mean scores for the mathematics
teacher candidates’ logical thinking ability based on their
grade level. Mathematics teacher candidates’ total scores
on CCTDI did not differ too much while teacher
candidates who were in their second year in college
received the highest mean score (X=187.05, sd=23.60).
At all grade levels, teacher candidates’ highest mean
score occurred for the open-mindedness dimension while
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Figure 1. Mathematics teacher candidates’ critical thinking scores on CCTDI dimensions

Table 2. Descriptive statistics regarding critical thinking dispositions of mathematics teacher candidates in terms of their grade level in college

Second Year (n=65)

Third Year (n=22) Fourth Year (n=22)

Dimensions Mean. SD Mean. SD Mean SD

Analyticity 36,51 6,37 36,55 4,02 34,92 5,14
Open-mindedness 43,82 6,88 42,59 5,29 45,50 5,42
Inquisitiveness 35,31 6,69 35,05 4,60 36,08 4,72
Self-confidence 27,65 5,22 27,50 4,84 27,42 4,40
Truth-seeking 23,03 4,88 24,09 5,01 20,83 5,57
Systematicity 20,74 4,03 19,68 3,01 19,67 4,08
CCTDI 187,05 23,60 185,45 14,26 184,42 18,02

they had the lowest score for the dimension of truth-
seeking.

In order to determine whether these slight differences
in the mean scores were statistically meaningful, a one-
way analysis of variance (ANOVA) test was utilized.
Table 3 shows that, the grade variable was not a
statistically significant factor [F(2;96)=0.104; p > 0.05]
affecting critical thinking dispositions of mathematics
teacher candidates for both CCTDI and its dimensions.

High school type and critical thinking dispositions

Table 4 provides the descriptive statistics regarding the
critical thinking dispositions of mathematics teacher
candidates based on the high school type that they were
graduated. The mathematics teacher candidates who

came through Anatolian high school possessed the
highest mean score (X=190.67) for CCTDI and were
followed by the teacher candidates graduated from
regular high school (X=183.96). Anatolian teacher high
school graduates held the least mean score on CCDTI
(M=179.05).

In order to determine whether these differences in the
mean scores were statistically significant, a one-way
analysis of variance (ANOVA) test was applied. As seen
from Table 5, based on their high school type,
mathematics teacher candidates’ critical thinking skills
differed significantly in the dimensions of analyticity
[F(2:06=3,922; p<0,05] and truth-seeking [F2.06=3,261;
p<0,05)]. In addition, the mean differences in the other
dimensions and in the whole CCTDI could be statistically
disregarded.

Scheffe analysis of Post Hoc tests showed that the
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Sum of Squares df Mean Square F Sig.
Between Groups 27,039 2 13,520 ,402 ,670
Analyticity Within Groups 3224,617 96 33,590
Total 3251,657 98
Between Groups 66,584 2 33,292 ,812 447
Open-mindedness Within Groups 3938,103 96 41,022
Total 4004,687 98
Between Groups 8,606 2 4,303 ,116 ,890
Inquisitiveness Within Groups 3553,717 96 37,018
Total 3562,323 98
Between Groups ,742 2 371 ,015 ,986
Self-confidence Within Groups 2451,278 96 25,534
Total 2452,020 98
Between Groups 82,577 2 41,288 1,655 ,197
Truth-seeking Within Groups 2395,423 96 24,952
Total 2478,000 98
Between Groups 25,178 2 12,589 ,855 ,429
Systematicity Within Groups 1413,993 96 14,729
Total 1439,172 98
Between Groups 93,939 2 46,969 ,104 ,902
CCTDI Within Groups 43473,233 96 452,846
Total 43567,172 98

Table 4. Descriptive statistics regarding critical thinking dispositions of mathematics teacher candidates in terms of the variable of high school

type
Dimensions High school type N Mean SD
Analyticity Anatolian high school 51 37,71 5,00
Anatolian teacher high school 21 33,76 4,21
Regular high school 27 35,70 7,34
99 36,32 5,76
Open-mindedness Anatolian high school 51 44,71 5,23
Anatolian teacher high school 21 41,90 4,46
Regular high school 27 43,37 9,03
99 43,75 6,39
Inquisitiveness Anatolian high school 51 36,35 4,91
Anatolian teacher high school 21 34,95 5,47
Regular high school 27 33,74 7,92
99 35,34 6,03
Self-confidence Anatolian high school 51 27,37 4,94
Anatolian teacher high school 21 27,05 4,98
Regular high school 27 28,41 5,23
99 27,59 5,00
Truth-seeking Anatolian high school 51 24,04 3,96
Anatolian teacher high school 21 20,81 4,87
Regular high school 27 22,74 6,38
99 23,00 5,03
Systematicity Anatolian high school 51 20,49 3,23
Anatolian teacher high school 21 20,57 3,87
Regular high school 27 20,00 4,86
99 20,37 3,83
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Table 4. Continue

CCTDI Anatolian high school

Anatolian teacher high school

Regular high school
Total

51 190,67 16,99
21 179,05 15,41
27 183,96 29,20
99 186,37 21,08

Table 5. ANOVA test results for CCDTI mean scores of mathematics teacher candidates based on the high school type

variable

Sum of df Mean F Sig.
Squares Square
Between Groups 245,629 2 122,815 3,922 ,023
Analyticity Within Groups 3006,027 96 31,313
Total 3251,657 98
Open- Between Groups 121,993 2 60,996 1,508 227
mindedness Within Groups 3882,694 96 40,445
Total 4004,687 98
Inquisitiveness Between Groups 124,539 2 62,269 1,739 ,181
Within Groups 3437,785 96 35,810
Total 3562,323 98
Self-confidence Between Groups 26,628 2 13,314 ,527 ,592
Within Groups 2425,392 96 25,265
Total 2452,020 98
Truth-seeking Between Groups 157,655 2 78,828 3,261 ,043
Within Groups 2320,345 96 24,170
Total 2478,000 98
Systematicity Between Groups 5,284 2 2,642 177 ,838
Within Groups 1433,888 96 14,936
Total 1439,172 98
CCTDI Between Groups 2223,923 2 1111,962 2,582  ,081
Within Groups 41343,249 96 430,659
Total 43567,172 98

mathematics teacher candidates who were graduated
from Anatolian high school had significantly higher level
of analyticity than those graduated from Anatolian
teacher high schools (Table 6). The score differences in
analyticity between other schools did not produce a
statistical importance. In addition, the meaningful
differences in the truth-seeking were evident between
the mathematics teacher candidates who were
graduated from Anatolian high school and the teacher
candidates from Anatolian teacher high schools, in favor
of Anatolian high school graduates. Similarly, the truth-
seeking scores of the mathematics teacher candidates
who came through regular high schools were
meaningfully higher than those of Anatolian teacher high
school graduates. Although the scores of Anatolian high

school graduates were meaningfully higher than those of
regular high school graduates, the difference was not
statistically important.

Gender and critical thinking disposition

Table 7 shows the descriptive statistics and
independent-samples t-test results regarding CCTDI
mean scores of mathematics teacher candidates based
on the gender variable. Although the CCDTI mean
scores of female mathematics teacher candidates
(X=187.91) were higher than those of the male teacher
candidates (X=182.66), the difference was not
statistically meaningful (F(97)=1.131; P>0.05]. Among
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Table 6. Post hoc results of CCDTI mean scores of mathematics teacher candidates based on the high school type variable

Dependent Std.
Variable (I) High school type (J) High school type Mean Difference (I-J) Error p
Regular high school 2,00 1,33 327
Anatolian teacher high Anatolian high school -3,94 1,45 ,028
school Regular high school -1,94 1,63 ,494
Anatolian high school -2,00 1,33 327
Anatolian teacher high
Regular high school school ’ 1,94 1,63 494
Anatolian teacher high .
school 3,23 1,27 0,04
Anatolian high school Regular high school 1,30 1,17 0,54
Anatolian teacher high Anatolian high school -3,23 1,27 0,04
Truth-seeking school Regular high school -1,93* 1,43 0,41
Anatolian high school -1,30 1,17 0,54
Anatolian teacher high
Regular high school school 1,93" 1,43 0,41

*The mean difference is significant at the 0.05 level.

Table 7. An independent-samples t-test result for CCTDI mean scores of mathematics teacher candidates based on the gender variable

Dimensions Gender N Mean SD t df p
Female 70 35,47 6,35
Inquisitiveness Male 29 35.03 5.27 327 745
Female 70 37,21 5,94
Analyticity Male 29 34,17 4.73 2,452 016
Female 70 44,29 6,91
mi ’ ’ 1,306 195
Open-mindedness Male 29 42,45 477
Self-confidence Female 70 27,99 4,81
1,239 218
Male 29 26,62 5,40 97
Truth-seeking Female 70 22,80 4,99
-,613 541
Male 29 23,48 5,17
Systematicity Female 70 20,16 4,01
-,873 ,385
Male 29 20,90 3,36
Female 70 187,91 22,52
CCTDI 1,131 261
Male 29 182,66 16,92

Table 8. Pearson correlation test results for Mathematics teacher candidates teaching practices and their
CCTDlI scores

RP I A OM  sC TS s CCTDI
Pearson
a1 160 127 456 114 108 057 191
RP  Sig. (2 113 210 123 263 285 578 058
tailed)
N 99 99 99 99 99 99 99 99

RP:Reading practices; I: Inquisitiveness; A: Analyticity; OM: Open-mindedness; SC:Self-confidence; TS:
Truth-seeking; S:Systematicity.
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the dimensions of CCTDI, analyticity has produced a
significant change (F(97)=2.452; P<0.05] between
female (X=37.21) and males (34.17) by favoring
females. Overall, it can be deduced that gender variable
was not a affecting factor of the critical thinking
dispositions.

Reading practices and critical thinking disposition

Pearson correlation test was applied to Mathematics
teacher candidates’ CCTDI scores and their practices of
reading book and newspaper (Table 8). The results
produced a weak correlation between mathematics
teacher candidates’ reading practices and their CCTDI
scores.

CONCLUSIONS AND DISCUSSIONS

This study aimed to investigate whether the critical
thinking dispositions of mathematics teacher candidates
were being affected by the variables of grade level,
graduated high school type, gender, and reading
practices. The results obtained during this study were
limited to the participants and the instrument that was
utilized.

Among the results of the study was that mathematics
teacher candidates, in general, possessed low level of
critical thinking dispositions. Similar results were also
evident in a study conducted by Guven and Kurum
(2007) who sought for teaching styles of mathematics
teacher candidates besides their critical thinking
dispositions. Although some studies (Korkmaz and Yesil,
2009; Ozdemir, 2005a; Sacl and Demirhan, 2008; Sen,
2009) have shown that undergraduate students had
medium level of critical thinking skills, the number of
studies (Bulut et al., 2009; Dutoglu and Tuncel, 2008;
Senlik et al., 2011) that found college students’ level of
critical thinking as low can not be deemphasized.

Another conclusion was that mathematics teacher
candidates’ year in college was not significantly changed
their critical thinking dispositions. A general synthesis of
this result might be that mathematics teacher education
programs do not contribute on the students’ critical
thinking dispositions. When considered the importance of
the critical thinking ability in teaching of mathematics
(Aslan, 2003; Erdogan and Usak, 2005; Yapici, 2007;
Yetim and Goktas, 2004), it is suggested that
mathematics teacher education programs should include
courses or activities towards improving critical thinking
skills. Moreover, student-centered teaching approaches

should replace traditional teaching in college
mathematics courses.
A significant difference was evident

between mathematics teacher candidates’ critical thinking

dispositions and the high school type that they graduated,
especially in favor of the Anatolian high school graduates.
The study also indicated that analyticity disposition of the
female teacher candidates meaningfully higher than
those of the male teacher candidates whereas CCDTI of
males and females, in general, did not differ significantly.
This result shows that gender variable was not an
affecting factor of the critical thinking dispositions. Similar
results were also evident in some other studies (Aybey,
2006; Gelen, 2002; Kokdemir, 2003; Yaman and Yalcin,
2004; Yeh, 1997).

The study lastly indicated the weak correlation
between critical thinking dispositions and reading
practices of the mathematics teacher candidates. In the
educational settings where critical thinking education is a
part of continuing education, students did not only
perform (academically) better but also they behave more
responsible and helpful in their social life by leaving their
addictions (Elias and Kress, 1994). Under consideration
of these benefits of critical thinking education, in all
education levels, courses and their ingredients should be
adjusted and supported with the activities improving
higher-order cognitive skills such as problem solving and
critical thinking. Teacher education programs should also
include critical thinking courses that would contribute to
teacher candidates in three contexts: Conversation
ability, perception of the cognitive procedure and
intellectual development (Kurfiss,1988).
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