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Abstract: Many studies in the literature indicate
relationships between epistemological beliefs,

metacognition, and critical thinking. All these constructs
either directly or indirectly affect learning and cognition.
In this research, we aim to disclose the magnitude of the
direct effect the epistemological beliefs has on
metacognition and critical thinking as well as determining
the size of direct effect of metacognition and indirect
effect of epistemological beliefs on critical thinking. To
determine magnitude of the postulated direct and indirect
causal effects between the three constructs, we collected
and analyzed a set of data reflecting 234 college students’
level of epistemological beliefs, metacognition, and
critical thinking. After careful examination, 18 cases
were outliers and were removed prior to the analyses.
Therefore, the analysis proceeded with a sample size
of 215 participants Then a specific structural equation
model (SEM), namely structural regression (SR) model,
employed for data analysis. The results of this study
suggested that fostering epistemological beliefs of learners
on naive-sophisticated axis might develop their
metacognitive and critical thinking skills.

gostermektedir. Bu ii¢ yapinin da dogrudan ve/veya
O0grenmeye ve bilise etki ettigi vurgulanmaktadir.
Bu c¢aligmada ise, amag¢ epistemolojik inan¢ ve
ustbiligin elestirel diisiinmeye dogrudan etkileri ile
epistemolojik inancin stbilis lizerinden yine
elestirel diisinmeye olan etkisinin  biyiklik
derecesini kestirmektir. Bu {i¢ yapmin varoldugu
kabul edilen etkilerinin  biyuklik derecesini
belirlemek igin 234  lisans  &grencisinden
epistemolojik inang, Ustbilis, ve elestirel disiinme
verileri  toplanmustir.  Ozenle  yapilan  veri
incelemesinde 18 katilimcinin verileri ugdeger
olarak degerlendirildiginden ¢alismadan ¢ikarild.
Boylece analize 215 katilimcidan elde verilerle
devam edildi. Verileri analiz etmek i¢in yapisal
regresyon adinda 6zgul bir yapisal esitlik modeli
kullanilmustir.  Bulgular  bireylerin  epistemolojik
inanglarmin naif-karmagsik ekseninde gelismesinin
istbilis  ve  elestirel distinme  yetilerini
gelistirebilecegini gostermektedir.
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Introduction

There are many studies in the literature indicating that epistemological beliefs, metacognition,
and critical thinking have interrelationships and they all either directly or indirectly affect
learning and cognition. Cano and Cardelle-Elewar (2004) and Paulsen and Wells (1998) are
among the examples of research explaining the relationship between epistemological beliefs and
learning strategies. Bromme, Pieschl, and Stahl (2010) argued that one's epistemological beliefs
progress from naive to sophisticate via schooling. This article vastly discusses metacognition,
epistemological beliefs, and critical thinking as well as their interplay.

Akar, Tekkaya, and Cakiroglu (2011), Hofer (2004), and Kuhn and Dean (2004) are among the
studies that account for interaction between epistemological beliefs and metacognition. Further,
Kitchener (1983) referred to the interaction between the two constructs as epistemic cognition (as
cited in Bromme et al. 2010). Further, due to the close relationships between epistemological
beliefs and metacognition, Spray, Scevak, and Cantwell (2013) suggested conceptualizing them
together. In many studies, correlation and regression analyses employed to unveil the
relationships between these two constructs; which suggested similar results yielding positive
relationship between epistemological beliefs and metagoctition (see Akar et al., 2011; Bedel,
2012; Bromme et al., 2010; Pulmmones, 2010).

Studies argue that epistemological beliefs also have a close relationship with critical thinking,
that is, researchers believe that epistemological beliefs and critical thinking have an ordered
relationship (Chan, Ho, & Ku, 2011; Gallagher, 1998, and Jones, Merritt, & Palmer, 1999). Chan
et al. (2011) rationalize the relationship between the two by the statement that "sophisticated
beliefs underlie flexible thinking, which is essential in the process of thinking critically” (p.68).
Some of the exemplar research vyielding significant correlational association between
epistemological beliefs and critical thinking includes Brabeck (1983), and Chan et al. (2011).

Magno (2010) clarified that Schoen (1983) referred to critical thinking and metacognition by
enhancement of thinking and process of knowledge organization, respectively. Although the
relationship between these two constructs is well-stated, there are limited number of studies
investigating the association between metacognition and critical thinking. In their studies, Ku and
Ho (2010) concluded that metacognitive strategies improve critical thinking. Sadeghi, Hassani,
and Rahmatkhah (2014) and Choy and Cheah (2009) also claimed a close relationship between
metacognition and critical thinking. It should also be noted here that, there are some controversial
findings in the literature. For example, Bagbay (2013) inferred that critical thinking affects
epistemological beliefs whereas Magno (2010) argued that the direction of the effect was reverse.
In consideration of the studies mentioned above, we are convinced that epistemological beliefs
affect metacognition and critical thinking. Further, metacognition directly affects critical thinking
such that it plays a mediating variable role between epistemological beliefs and critical thinking.
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The aim of this study is to disclose the magnitude of the direct effects the epistemological beliefs
have on metacognition and critical thinking. Furthermore, we also aim to determine the size of
direct effect of metacognition and indirect effect of epistemological beliefs (through
metacognition) on critical thinking. To determine magnitude of the postulated direct and indirect
causal effects between the three constructs, we collected and analyzed a set of data reflecting 234
college students’ level of epistemological beliefs, metacognition, and critical thinking. Then a
specific structural equation model (SEM), namely structural regression (SR) model, employed for
data analysis. We hope that the directionality and the magnitude of the direct and indirect effects
help practitioners and curriculum developers to direct classroom learning accordingly.

The significance of the current study relies on its analysis technique. Many studies mentioned
above did not consider all three latent variables simultaneously that may have direct and/or
indirect effect on one another. For instance, associations found between epistemological beliefs
and critical thinking in those studies may emerge due to a confounding effect of metacognition.
Therefore, looking at the association without considering a possible confounding variable may
lead a spurious association rather than a true one. In such circumstances, using structural equation
modeling (SEM) can reduce the possibility of specifying a spurious association and avoid
incorrect inferences. Additionally, SEM model helps readers to gain insight into causation
between the variables (i.e., from causal variable to effect variable) on top of the magnitude of
effect.

Construct Descriptions

Beliefs about the nature of knowledge and knowing are referred to as epistemological beliefs
(Bromme et al., 2010). They affect individuals' reasoning, learning, and decision-making
(Schommer, 1994). There are studies to disclose the theoretical structure and dimensionality of
epistemological beliefs. Although Schommer (1994) proposed five dimensions for
epistemological beliefs (i.e., omniscient authority, certain knowledge, simple knowledge, fixed
ability, and quick learning), many researchers failed to confirm these dimensions. In the sequel,
Bromme et al. (2010) argued that commonly recognized and used framework for epistemological
beliefs consists of four dimensions (i.e., certainity of knowledge, structure of knowledge,
justification of knowledge, and source of knowledge).

As it cited in Bedel (2012), the term metacognition used by Flavell (1976) to define cognitive
processes' regulation and the knowledge about cognition. Knowledge about using specific
strategies for learning and problem solving is one of the multiple forms of metacognition
(Metcalfe & Shimamura, 1994). As mentioned in Bromme, Pieschl, and Stahl (2010), Nelson
(1999) claims that metacognition— "cognitions about one’s own cognitions"— differs from other
cognitions as it takes individual's own cognition as the object. Moreover, the literature partitions
metacognition into two main components: (1) knowledge about cognition and (2) regulation of
cognition (Jacobs and Paris, 1987; Schraw, 1998; Garner, 1990; Schraw and Dennison, 1994).
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There are multiple definitions of critical thinking. For instance, Mayer and Goodchild (1990)
defined it as "active and systematic attempt to understand and evaluate arguments” (as cited in
Magno, 2010). Another definition for it is "reasonable reflective thinking that is focused on
deciding what to believe and do" (Ennis, 1987, p.6). Although critical thinking has been
conceptualized different ways depending on the study field, common sense for all definitions is
that "it entails awareness of one’s own thinking and reflection on the thinking of self and others
as an object of cognition™ (Kuhn & Dean, 2004, p.270).

Methodology and Preliminary Data Analysis

Model Specification

As explained in the introduction, there are studies claiming relationships between the constructs
of interest (i.e., metacognition, epistemological beliefs, and critical thinking disposition). In this
study, we specified a structural regression (SR) model, which presumes direct effects of
epistemological beliefs on both metacognitive awareness and critical thinking disposition. It also
assumes that metacognition has a direct effect on critical thinking disposition, which further
implies that metacognitive awareness is a mediating variable between causal factor
epistemological beliefs and effect variable critical thinking disposition. Figure 1 demonstrates
this SR model. The Indicator (i.e., observed) variables associated with the latent factors are based
on three measurement inventories used to measure these factors.
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Figure 1. Structural Regression Model
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Measurement Tools

In this study, three self-report inventories were used to measure the three latent variables. All
three inventories are the Turkish version of preexisting inventories. The epistemological beliefs
inventory (EBI) was adapted, from Schommer (1998), to Turkish environment by Deryakulu and
Buyukozturk (2002). There are 35 polytomous items measuring three subdomains. All items are
in the form of 5-point likert scale (i.e., ‘1 = strongly disagree’ and ‘5 = strongly agree’).
Subdomains and corresponding items are given in the middle part of the Table 1. Validity and
reliability studies have been done by Deryakulu and Buyukozturk (2002), and internal
consistency index has reported as .79. Based on the factor loadings obtained by running a CFA,
some of the items (i.e., 6, 9, 12, 15, and 18) were discarded due to low loadings and item 10
moved into the second subscale although it was originally under the first subscale. Because the
items in the second and third subscales were dissenting (i.e., obtaining a lower sum-score
indicates higher epistemological beliefs and vice versa), subjects’ scores on these two subscales
were reverse coded. For example, since the minimum and maximum score that can be obtained
from the second subscale are 9 and 45, respectively, 9 converted into 45 and 45 replaced by 9.

The metacognitive awareness inventory (MAI) was adapted, from the original study of Schraw
and Dennison (1994), by Akin, Abaci, and Cetin (2007). This measurement instrument consists
of 52 polytomous items, which are in the form of likert scale ranging from ‘I-never’ to ‘5-
always’. In this inventory, there are eight defined subscales. They are given in the upper part of
the Table 1 with their respective items. All items within each subscale are affirmative such that,
for all items, ‘5-always’ stands for high metacognitive awareness level. Thus, the sum-score
within each subscale is considered to be the measure of the corresponding subdomain. Validity
and reliability studies have been done by Akin, Abaci, and Cetin (2007), and internal consistency
index has reported as .95.
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Table 1.

The Latent Variables with Items Consisting Their Respective Subscales

Metacignitive Awareness

Items in the Inventory

Declarative Knowledge (MAI1)

Procedural Knowledge (MAI2)

Conditional Knowledge (MAI3)

Planning (MAI4)

Monitoring (MAI5)

Evaluation (MAI6)

Debugging (MAI7)

Information Management (MAI)
Epistemological Beliefs

5,10, 12, 16, 17, 20, 32, 46
3,14, 27, 33

15, 18, 26, 29, 35
4,6,8,22,23,42,45
1,2,11, 21, 28, 34, 41, 49
7,19, 24, 36, 38, 50

25, 40, 44, 51, 52

9,13, 30, 31, 37, 39, 43, 47, 48

Belief in Effort for Learning (EBI1)

Belief in Ability for Learning (EBI12)

Belief in Single Truth (EBI3)
Critical Thinking Disposition

1,2,3,4,5,7,8,11, 13, 14, 16, 17
10, 19, 20, 21, 22, 23, 24, 25, 26
27,28, 29, 30, 31, 32, 33, 34, 35

Analyticity (CTDI1)
Open-mindedness (CTDI2)
Inquisitiveness (CTDI3)
Systematicity (CTDI4)
Self-confidence (CTDI5)
Truth-seeking (CTDI6)

2,13,16, 17, 24, 26, 37, 38, 40, 46, 50

, 18, 22, 23, 26, 33, 36, 41, 43, 45, 47, 50
31,32,3

3

1
1
3

, 32, 34, 38, 39, 42, 46, 51
5,39, 44, 48,51

20, 25, 27, 28, 49, 50

, 10, 19, 21, 23, 44, 51

5
, 30,
4,29,
1,19,

2,3
57
1,8
8,1
6,1
4,9

The California critical thinking disposition inventory (CCTDI) was adapted, from Facione,
Facione, and Giancarlo (1998), by Kékdemir (2003). Although the original study defined seven
subdomains under critical thinking disposition, Kékdemir (2003) claimed that six-component
model was more meaningful based on the data collected via Turkish version of the inventory.
This inventory consists of 51 6-point likert scale items. Validity and reliability studies have been
done by Kokdemir (2003), and internal consistency index has reported as .88.

Table 2.
Gutman’s A6 and Cronbach’s « Internal Consistency Coefficients with 95% CI

Mesurement 95% ClI
Inventory Lambda6 Alpha Lower  Upper
MAI 0.95 0.92 0.90 0.94
EBI 0.82 0.74 0.69 0.80
CTDI 0.91 0.85 0.82 0.88

Gutman’s lambda 6 and Cronbach’s alpha internal consistency (with 95% confidence interval)
indices were calculated for the inventories measuring metacognitive awareness, epistemological
beliefs, and critical thinking disposition. The R-package ‘psych’ (Revelle, 2013) was used to
obtain the aforementioned reliability coefficients that are given in Table 2.
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Data Collection

The data were collected from 234 college students who enrolled in science education, Turkish
literacy education, English as a second language education, elementary school teaching, and
computer education and instructional technology undergraduate programs during the Fall 2014.
The sampling method applied in this study was convenient. Students’ level of metacognitive
awareness, epistemological beliefs, and critical thinking dispositions were measured using the
respective inventories described above along with a short survey related to the demographics.

Data Screening and Preparation

After careful examination of person-by-item matrix of the data, one subject removed from the
data set due to large number of missing responses. The response rate for each item in all
measurement instruments was equal or higher than 95 percent. Because of the fact that each
variable consists of at least four items and missing responses were not systematic, this data loss
was considered as ignorable. Seeing that the data loss was missing at random (MAR), a single-
imputation method (i.e., mean substitution) was used to replace missing responses. Then, in order
to detect outliers, standardized sores as well as the scatterplots were scrutinized. Furthermore,
Mahalanobis distance (D?) as a common approach for multivariate data outlier detection was
calculated. This careful examination suggested that 18 cases were outliers and were removed
prior to the analyses. The reason for outliers was aberrant response to items in the instruments.
Therefore, the analysis proceeded with a sample size of 215 participants.

Table 3.
Descriptive Statistics of the Variables Explaining Metacognitive Awareness, Epistemological
Beliefs, and Critical Thinking Disposition

MAI1 MAI2 MAI3 MAI4 MAI5S MAI6 MAI7 MAI8 EBI1 EBI2 EBI3 CTDI1 CTDI2 CTDI3 CTDI4 CTDI5 CTDI6
Minimum  21.00 8.00 11.00 16.00 17.00 13.00 10.00 22.00 28.72 18.03 11.00 3540 22.00 29.00 16.00 11.00 15.00
1st Quartile 28.00 12.00 17.00 22.00 25.00 19.00 17.00 30.41 34.28 26.64 23.00 55.00 37.00 42.00 26.00 25.00 21.00
Median 30.35 14.00 19.00 25.00 28.67 22.00 19.00 34.00 35.71 29.02 26.00 60.00 42.00 47.66 28.00 29.00 24.00
Mean 3043 1364 1895 2460 28.09 21.46 19.08 33.36 35.35 2853 26.50 59.34 4246 47.41 27.76 29.67 24.63
3rd Quartile 33.49 15.00 21.00 27.00 31.00 24.00 22.00 37.00 36.74 30.82 30.00 64.30 47.00 53.00 30.00 35.00 28.00
Maximum  39.00 20.00 25.00 34.00 39.00 30.00 25.00 45.00 3841 33.17 41.00 73.00 70.00 65.00 37.00 45.00 37.00
Stand. Dev. 3.89 252 297 389 433 350 323 441 186 289 515 682 828 738 319 6.63 447
Skewness -0.20 -0.01 -0.38 0.00 -019 -0.17 -049 -027 -0.89 -08 015 -0.71 026 -0.10 -0.26 0.07 0.25
Kurtosis 240 253 276 249 274 264 284 256 355 368 302 371 321 241 363 262 260

The phenomenon in which two or more predictor variables in a statistical model are highly
correlated is referred to as collinearity (or multicollinearity). When this is the case, two or more
variables eventually measure the same thing, which causes redundancy. Although collinearity
does not affect the predictive power of a model as a whole, it devastates the validity of the results
about individual predictors. Therefore, we checked variance inflation factor (VIF) for collinearity
detection. The VIF is the ratio of total standardized variance over unique variance and less than
10.00 is favorable (Kline, 2011). In our case, the maximum VIF for the predictor variables was
2.96, which indicated that collinearity was not a problem in current study.
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Descriptive statistics of the data are given in Table 3. It should be pointed out here EBI1 and
EBI2 scores are the square-root transformed version of the original scores. Due to their positive
skewness this transformation was necessary. Furthermore, these scores were re-scaled by
multiplying by 5. This re-scaling was also needed to avoid having an ill-scaled covariance matrix
as input for SR model. The ratio of maximum and minimum variance of observed variables
should be less than 10.00 to avoid an ill-scaled covariance matrix; otherwise, model parameter
estimation may not converge. After all, the maximum absolute values for skewness and kurtosis
became .26 and 3.71, respectively. Simulation studies (i.e., Curran, West, and Finch, 1996)
concluded that skewness and kurtosis that are larger than £3.0 and +10.0, respectively, indicate
that data substantially deviate from normal distribution. Under these guidelines, skewness and
kurtosis values calculated for the each variables used in this study indicated that univariate
normality assumption was satisfied for all variables. Furthermore, examination of scatterplots and
histograms confirmed that the assumption of univariate normality was not violated. The linearity
of relations and residual homoscedasticity checked by simple visual scanning of bivariate
scatterplots, which suggested that these assumptions held. In summary, based on the data
screening, all of the univariate distributions were approximately normal, the bivariate relations
were linear, and the residuals were homoscedastic. Because, in most cases, multivariate non-
normality can be detected by examining the univariate distributions, we concluded that the
assumption of multivariate normality held.

Table 4.
The Covariance Matrix

MAI1 MAI2 MAI3 MAI4 MAI5 MAI6 MAI7 MAI8 EBI1 EBI2 EBI3 CTDI1CTDI2 CTDI3 CTDI4 CTDI5 CTDI6
MAI1 | 15.17
MAI2 | 523 6.35
MAI3| 7.26 437 8.80
MAI4| 810 540 6.65 15.15
MAI5S| 952 632 6.48 11.73 18.76
MAI6| 815 504 6.03 935 10.73 12.26
MAI7 | 438 263 421 532 636 551 1046
MAI8| 9.62 553 799 11.13 1229 1008 7.49 19.48
EBI1 171 084 152 170 181 100 109 157 3.46
EBI2 [ 069 037 048 076 -038 015 106 016 103 834
EBI3 | 227 103 049 -053 088 0.68 -112 056 0.62 4.09 26.57
CTDI1 10.15 418 696 7.75 847 706 474 805 453 529 180 4658
CTDI2| -5.77 045 -279 -047 -117 -134 -256 -0.07 -3.14 -6.83 -7.79 -13.03 68.54
CTDI3 1081 7.16 7.76 10.27 1392 1047 462 868 567 311 597 2989 -458 5451
CTDI4 201 174 09 241 312 131 033 187 060 -0.14 000 087 250 9.78 10.15
CTDI5 -355 0.04 -286 -4.07 -345 -329 -463 -3.05 -0.66 -536 -3.75 -450 2546 -9.43 -3.19 43.90
CTDIg| -524 0.08 -290 -1.96 -119 -191 -214 -183 -137 -116 -1.37 -9.02 16.15 -3.30 249 10.98 19.96

Recall that the three inventories have a total of 17 subscales (i.e., eight for MAI, three for EBI,
and six for CTDI), which means that there arel7 observed variables. The lower triangle of the
variance-covariance matrix for the observed variables is given in Table 4. This lower triangle of
the covariance matrix with 153 (i.e., 17(17+1)/2) observations was the input in this study.
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Analysis and Results

Because a valid measurement model is prerequisite to evaluate the structural component of the
SR model, the model was respecified as a CFA model by removing the structural part from the
SR model. This CFA model was estimated using Lisrel 9.1 software program. Although the
model fit was initially poor; the fit was improved by letting the errors between several indicators
to correlate, with respect to the modification index (MI). When the CFA fitted, factor loadings of
the two indicator variables (i.e., CTDI2 and CTDI4) were not significant. Thus, these two
predictor variables were removed from the analysis. As the second step, structural component
was added to the CFA model and model parameters were estimated. Because of the fact that the
added structural component was just identified (i.e., dfm=0), the goodness-of-fit statistics
remained the same as were in the CFA model.
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Figure 2. Standardized Solution of Structural Regression Model

The maximum likelihood ratio test chi-square fit index among the several goodness-of-fit indices
suggested a poor fit (y>m = 178.25, dfy = 84, p-value = .00). However, some other prevalently
used fit indices suggested that the data-model fit was plausible (i.e., RMSEA = .072, which
suggests reasonable error of approximation; CFI = .964, which indicates reasonably good fit of
the model; and SRMR = .058, which also indicates that model adequately fits the data). Moreover,
it should be noted here that because y?wm is affected by sample size, it could lead to rejection of the
null hypothesis (i.e., Ho: model fits the data) even though the difference between the observed and
estimated covariance matrices is slight. Therefore, considering the suggestions of different fit
indices, the model as a whole reasonably fitted to the data. Since the parameter estimates based
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on unstandardized solution are reported in Table 5, the standardized solution of the model
estimation is given in Figure 2.

Table 5.
Parameter Estimates of the SR model Based on Unstandardized Solution

LAMBDAY

MAIL MAI2 MAI3 MAI4 MAI5 MAI6 MAI7 MAI8 CTDI1 CTDI3 CTDI5 CTDI6
Metacognition
Est. 283 176 228 311 363 283 180 345
SE - 017 021 027 030 024 023 030

zZ-stat. -- 1010 11.02 1161 1206 11.99 798 11.34
Critical
Est. 499 612 -144 -169
SE - 071 051 038
zZ-stat. - 869 -285 439
LAMBDA X
EBI1 EBI2 EBI3
Epistemology
Est. 116 091  1.05
SE 021 025 044
z-stat. 568 372 240
BETA

Metacognition Critical
Est. SE  z-stat. Est. SE  z-stat.

Metavognition - -
Critical 029 012 245

GAMMA
Metacognition Critical
Est. SE  z-stat. Est. SE  z-stat.
Epistemology 039 011 340 066 016 425
PSI (This matrix is diagonal)
Metacognition Critical

Est. SE  z-stat. Est. SE  z-stat.
08 016 542 034 015 225
THETA-EPSILON (This matrix is diagonal)
MAIT MAI2Z MAI3 MAM4 MAI5 MAI6 MAI7 MAI8 CTDI1 CTDI TDI5 CTDI
Est. 719 325 359 550 561 395 723 760 2171 17.04 4183 1723
SE 075 034 041 061 070 045 072 083 305 398 408 181
z-stat. 956 967 879 906 803 879 1005 921 712 428 1024 951
THETA-DELTA

EBIT EBI2Z EBI3

Est. 211 751 25.46
SE 044 078 2.52
Z-stat. 4.75 9.68 10.11

Based on the information in Table 5, it can be seen from the GAMMA table that epistemological
beliefs had a direct effect of .39 on metacognitive awareness. Likewise, epistemological beliefs
had a direct effect of .66 on critical thinking disposition as well as having a total effect of .77
(i.e., .66 + (.39*.29)). Furthermore, metacognitive awareness had a direct effect of .29 on critical
thinking disposition (see BETA table). Based on the PSI table, the proportion of the explained
variance of metacognitive awareness by the model was calculated as 0.15 (i.e., 1-.85) and the
proportion of the explained variance of critical thinking disposition was 0.66 (i.e., 1-0.34).
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Although, the predictive power of the SR model for metacognitive awareness was low, it was
quite high for critical thinking disposition.

The final model and the parameter estimates confirmed that there are a direct effects of
epistemological beliefs on both the metacognitive awareness and critical thinking disposition.
The sizes of these direct effects are .39 and .66, respectively. Metacognitive awareness also has a
direct effect on critical thinking disposition in the magnitude of .29. Therefore, metacognitive
awareness is playing a mediating variable role for the association between epistemological beliefs
and critical thinking disposition. This further indicates an indirect effect from epistemological
beliefs to critical thinking in the size of .11.

Conclusion and Discussion

The current study is an extension of previous studies that has linked epistemological beliefs and
metacognition to critical thinking. In this study, we disclosed the magnitude of the direct effects
of epistemological beliefs on metacognition and critical thinking. Additionally, we tried to
determine the size of direct effect of metacognition and indirect effect of epistemological beliefs
(via metacognition) on critical thinking. Particularly, this study highlighted the indirect effect of
epistemological beliefs on critical thinking. The results showed that these beliefs have important
effects on producing cognitive abilities as well as promoting critical thinking. It leads us to
expect one possessing naive epistemological beliefs to demonstrate poor critical thinking
performance. It can also be inferred from the results of the study that, naive epistemological
beliefs lead less-developed cognitive strategies for learning and problem solving. It can be
attributed the fact that beliefs in fixed knowledge can be associated with a lower need for
cognition. Therefore, recognition of tentativeness of knowledge along with reliance on
developing cognitive skills through effortful practice can improve evaluative and critical thinking
ability.

Epistemological beliefs, metacognition, and critical thinking are among the predominant factors
influencing learning. Development of internet technology enabled individuals to reach plenty
amount of information from unknown sources that created pluralistic knowledge age. In this
regard, evaluation of information became necessary to collect trustworthy, accurate, objective,
and current information for problem solving. Thinking critically is crucial for learners to avoid
pseudoscientific thinking (Halpern, 1998) and to enhance conceptual understanding (Kuhn &
Udell, 2007).

The results of this study suggested that fostering epistemological beliefs of learners on naive-
sophisticated axis might develop their metacognitive and critical thinking skills. Therefore, whilst
designing instructions with an aim of enhancing learners' critical thinking abilities, the teaching
necessary thinking skills may not be sole focus. Instructional programs may be designed such
that learners recognize the tentative and complex nature of knowledge. This can be achieved,
according to Chan, Ho and Ku (2011), through "the experience of epistemic doubt, where one
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questions the existence of absolute knowledge (Bendixen, 2002)" (2011, p.74). King and
Kitchener (2002) suggested having learners to reflect and judge knowledge on ill structured
problems as practical ways to induce epistemic doubt in learners. They believe that learners will
beware of alternative modes of thought via these strategies.

Results of this current research, metacognitive awareness is another unignorable factor that
influence critical thinking ability. Therefore, it must be taken into account in instructional design
for teaching thinking skills. Kuhn, Shaw, and Felton (1997) argued that one way to enhance
students’ metacognitive awareness of the co-existence of multiple viewpoints is dyadic
discussions of controversial issues.

Limitations and Future Direction

One limitation of this work is that the predictive power of the factor model for epistemological
beliefs was quite low. It might be attributed to the measurement tools since they all were self-
report instruments. Better and more accurate results could be obtained by using a more reliable
measurement instrument for epistemological beliefs construct. The results of the current study
showed that the continuation of research in this topic is necessary. Especially, conducting
experimental researches in this area may be needed to test and to evaluate indefinite inferences
the current research put forward. Then, it can be easier to make assertive suggestions on
educational implications.
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Uzun Ozet
Giris

Cano ve Cardelle-Elewar (2004) ile Paulsen ve Wells’in (1998) calismalar1 epistemolojik inang
ile 6grenme stratejileri arasindaki iligkileri ortaya koyan arastirmalara 6rnektir. Bromme, Pieschl,
ve Stahl (2010) bireyin epistemolojik inanclarinin naiften karmasiga dogru bir gelisim igerisinde
oldugunu iddia etmektedirler. Alanyazinda, epistemolojik inang, iistbilis ve elestirel diistinme
arasindaki karsilikli iligkinin bulundugunu ve bu degiskenlerin 6grenmeyi ve bilisi dogrudan veya
dolayl1 olarak etkiledigini gdsteren yine birgok calisma yer almaktadir.

Bu calismanin temel amaci epistemolojik inancin iistbilis ve elestirel diisiinceye olan dogrudan
etkisinin blyiikliigiinii ortaya koymaktir. Bunun yaninda, {istbilisin dogrudan, epistemolojik
inancin ise Ustbilis tizerinden dolayli olarak elestirel diigsiinceye etkisinin buyiklik derecesini
kestirmektir. Bu amaci gerceklestirebilmek i¢in 234 {iniversite 6grencisinden veri toplanmis olup,
yapisal esitlik modellemesi ile analiz edilmistir.

Model Tanimlama

Alanyazindan yola ¢ikarak, epistemolojik inancin iistbilis ve elestirel diisiinceye dogrudan etkisi
oldugu ve istbilisin de elestirel diisiinceye dogrudan etkisinin oldugu, dolayisiyla {istbilisin bir
aract degisken rolii oynayarak epistemolojik inancin elestirel diisiinceye olan dolayli etkisini
yansitan bir yapisal regresyon modeli tanimladik. Tanimlanan model Sekil-1’de goriilebilir.
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va |

Lo Dol Dl [val L]

T T

&7 €g €9 €10 €11 €12 €13 €14

Sekil 1. Yapisal Regresyon Modelinin Standart Cozimleri
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Olcme Araclar

Bu ¢alismada yer alan ti¢ farkli ortiik degiskeni dlgebilmek igin {i¢ adet 6z-bildirim envanteri
kullanilmigtir. Bu ii¢ envanterde, Onceden olusturulmus ol¢eklerin Tiirkge versiyonlaridir.
Epistemolojik inan¢ envanteri Schommer (1998) tarafindan gelistirilmis olup Deryakulu ve
Biiyiikoztiirk (2002) tarafindan uyarlamas1 yapilmistir. Ustbilis farkindalik envanteri ise Schraw
ve Dennison’un (1994) calismasindan Akin, Abaci, ve Cetin (2007) tarafindan uyarlanmustir.
Kaliforniya elestirel diislince envanteri ise Facione, Facione, ve Giancarlo (1998) tarafindan
gelistirilmis ve Kokdemir (2013) tarafindan uyarlanmastir.

Orneklem

Calismada kullanilan veriler Sonbahar 2014 déneminde Mehmet Akif Ersoy Universitesi Egitim
Fakiiltesi fen bilgisi, Tiirkce, ingilizce, simif gretmenlikleri ve bilgisayar ve dgretim teknolojileri
egitimi anabilim dalindan birisine kayith olarak 6grenimini siirdliren 234 6grenciden uygun
ornekleme yontemiyle elde edilmis.

Analiz

Yapisal regresyon modelinde yer alan yapisal kismin degerlendirilebilmesi i¢in gegerli bir 6lgme
modeli 6n kosul oldugundan, yapisal kismin yapisal regresyon modelinden ¢ikarilarak model
DFA olarak yeniden o&zgiinlestirildi. Bu DFA modeline dayanarak Lisrel 9.1 programi
kullanilarak parametre kestirimleri yapildi.

Sonug¢ ve Tartisma

Model parametre kestirimleri epistemolojik inancin hem {istbilise hem de elestirel diislinceye
direkt etkisi oldugunu gostermektedir. Model parametre kestirimleri Sekil 2°de verilmistir. Bu
direkt etkilerin boyutlar1 sirasiyla .39 ve .66°dir. Ayrica istbilisin elestirel diisiince tizerine .29
biyiikliigiinde bir direkt etkiye sahip oldugu goriilmiistiir. Bu durumda epistemolojik inancin
elestirel diislinceye olan toplam etkisi .77’ye (yani, .66 + (.39*.29)) ulagmaktadir. Model
tarafindan istbilis ve elestirel diisiince degiskenlerinin toplam varyansin, sirasiyla, %15’ini
ve %66’s1n1 agikladig diisiiniilmektedir.

MCA’nin CTD uzerine .29 oraninda bir direk etkisi oldugu bulunmustur (BETA tablosuna bkz.).
PSI tablosunda goriilecegi gibi model MCA’1n varyansinin .15 oranmi agiklamaktadir (yani 1-
.85) ve CTD’1n agiklanan varyans orani .66 olarak bulunmustur (yani, 1-.34). MCA (zerinde SR
modelin yordama guicu diisiik olmasina ragmen, bu durum CTD igin oldukga yuksektir.
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Sekil 2. Yapilandirilmis Regresyon Modelinin Standart C6zimu

Sonuglar gostermistir ki epistemolojik inanglar biligsel yetenekleri gelistirmeye ve elestirel
diislinceyi ilerletmeye yonelik dogrudan etki sahibidir. Bu durumda, ylksek epistemolojik
inanglar puanina sahip bireylerin elestirel diisiinme diizeyinin yliksek olacagini1 ve ayni sekilde,
diistik epistemolojik inanca sahip olanlarin zayif elestirel diisiinceye sahip olacagini diisiinebiliriz.
Dolayisiyla, diisiik epistemolojik inang sahibi olanlarin 6grenme ve problem ¢dzmeye yonelik
biligsel stratejilerinin daha az gelismis olmasini bekleyebiliriz. Bu ¢alisma sonuglar1 6grencilerin
epistemolojik inanglarini naiften karmasiga dogru gelistirmenin onlarin istbiligsel ve elestirel
diisiinceye sahip olma becerilerini de gelistirecegini ortaya koymaktadir.
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