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The aim of this study was to examine pre-service physical education teachers’ epistemological and
pedagogical beliefs and to reveal the relationship between those beliefs. The participants in the study were
333 pre-service teachers studying in physical education and sports teaching departments. The
epistemological beliefs questionnaire, and teaching and learning conceptions questionnaire were used as the data
collection tools. In the analysis of the data, descriptive statistics, independent samples t-test, Pearson
correlation analysis and path analysis were applied. It was determined that the pre-service physical
education teachers’ mean scores for learning process-doubting authority/expert knowledge, learning
effort and constructivist conception were high, while their scores for innate/fixed ability, certainty of
knowledge and traditional conception were moderate. According to the path analysis results, it was
revealed that their innate/fixed ability and certainty of knowledge beliefs positively predicted the
traditional conception, while their learning process-doubting authority/expert knowledge and learning
effort beliefs positively predicted the constructivist conception. As a result of the research, it was
determined that generally, the pre-service physical education teachers believed in the importance of effort
and process in learning, and that they adopted a constructivist conception. Furthermore, it was revealed
that epistemological beliefs are an important variable in predicting pedagogical beliefs.
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1. Introduction

Beliefs are perceived as internal acceptances or propositions that are assumed by individuals to be
“correct” without question and that affect their perception, interpretation and behaviour patterns
related to every kind of event, phenomenon, person or object that they encounter in their daily
lives. Since beliefs have an important effect on individuals’ ideas, behaviours and judgements,
various dimensions of belief have always been examined and been the subject of research studies.
One of the most important of these beliefs are epistemological beliefs (Kose & Ding, 2012).
Epistemological beliefs are expressed as individuals’ personal beliefs about the nature of
knowledge and knowing (Brunning et al., 2004; Hofer & Pintrich, 1997; Schommer, 1990, 1994).
According to another definition, epistemological beliefs are stated to be subjective beliefs related to
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what knowledge is, and how knowing and learning occur (Deryakulu, 2017). Questions such as
how individuals acquire knowledge, on which reasons they base their beliefs in the correctness or
incorrectness of knowledge, and how “knowing” is identified within cognitive structures are
gaining increasing value in today’s society (Bahgivan, 2017). In this context, the epistemological
beliefs of students, teachers and pre-service teachers have recently become an important
endeavour and an attractive research subject in the field of education.

Research studies conducted on epistemological beliefs have contributed to better understanding
of ideas about knowledge and knowing (Hofer & Pintrich, 1997; Hofer, 2002). According to
Schommer (1990, 1994) and Schommer-Aikins (2002), people with sophisticated epistemological
beliefs believe that knowledge develops and that only a very small part of it can be classified as
fixed/unchangeable. Moreover, individuals with sophisticated epistemological beliefs approach
the things that they read in a critical way. However, individuals with naive epistemological beliefs
believe that a large part of knowledge is certain/absolute and that only a small part of knowledge
changes or can be changed. Furthermore, individuals who tend to have naive epistemological
beliefs do not approach the things that they read in a critical way and are more inclined to be
affected by the things that they read.

Educators and researchers frequently state that teachers” belief and value systems shape their
understandings of teaching, and that this situation has an effect on their teaching strategies and
classroom performance (Cheng et al., 2009). Studies conducted in this context reveal that teachers’
and pre-service teachers’ epistemological beliefs have a determining effect on their teaching
practices and understandings (Kang & Wallace, 2005; Schraw & Olafson, 2003; Sinatra & Kardash,
2004; Tsai, 2007; Yadav & Koehler, 2007). For example, Schraw and Olafson (2003) examined the
relationship between teachers’ epistemological world views and their in-class teaching practices by
using an interview method, and they asserted that teachers with sophisticated (contextual-
relativist) epistemological beliefs mostly display constructivist teaching practices, while teachers
with naive (realist) epistemological beliefs mostly exhibit information-relaying, traditional
teaching practices. Kang and Wallace (2005) examined the epistemological beliefs and laboratory
activities of science teachers. In the study, it was stated that teachers who have naive
epistemological beliefs, and who see science as knowledge based on facts whose truth cannot be
questioned, regard themselves and their students as receivers/consumers of scientific knowledge
and never use teaching practices based on deep cognitive processes in the learning environment.
On the other hand, they stated that teachers who have sophisticated epistemological beliefs belief
in multiple facts that may be valid depending on the context, express science as a problem-solving
process, provide their students with open-ended questions that support multiple answers and
methods, and, while performing these practices, consider their students as scientists and support
them with regard to doing science. In the study by Yadav and Koehler (2007), it was determined
that epistemological beliefs are generally consistent with the preferred teaching practice. They
stated that pre-service teachers who believed that knowledge is objective and also that learning
ability is innate tended to prefer teacher-centred practices, while pre-service teachers who believed
that knowledge is relative/subjective and also that learning ability can be changed/developed
mostly preferred student-centred teaching practices.

Another important factor affecting teachers’ behaviours in the education environment is
teaching-learning conceptions or pedagogical beliefs. These beliefs involve the meaning of
teaching and learning, as well as the roles of the teacher and students (Chan & Elliott, 2004). There
are two main conceptions in learning-teaching, namely, the traditional/transmissive/teacher-
centred conception and the constructivist/progressive/student-centred conception (Aypay, 2011a;
Chan & Elliott, 2004; Teo et al., 2008; Wong et al., 2009). In the traditional conception, education is
teacher-centred. In the teacher, student and knowledge triangle, the teacher is in the position of
relaying information, while the student is in the position of consuming/receiving the information
which is found ready-made in the outside world (Ozden, 2014). Rote learning instead of
meaningful learning is at the forefront in the learning environment (Bas & Beyhan, 2013).
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According to this conception, information is independent of the individual and is found ready-
made in the outside world (Yurdakul, 2015). In the constructivist conception, however, education
is conducted in a student-centred way. It is the student who investigates, interprets and analyses
the information. In this conception, instead of the information being relayed to the student or
being memorised by the student, it should be structured and transferred (Akinoglu, 2018).
According to Cevizci (2018), the most important idea that determines the constructivist conception
is the idea whereby problem-solving lies at the basis of learning, thinking and therefore
development.

One of the main reasons for the examination of epistemological beliefs is the potential effect of
these beliefs on the conceptions of teaching and learning (Otting et al., 2010). Ozden (2014) stated
that educators’ beliefs in the nature of knowledge will affect their perspective on education and
instruction. Therefore, today’s researchers show great interest in pre-service teachers’
epistemological and pedagogical beliefs, and it is possible to find many studies conducted on this
subject in the literature. According to Dimov et al. (2015), the reason for this interest is the
acceptance that epistemological belief and teaching-learning conceptions, or in other words,
pedagogical beliefs, are related to each other. Within this framework, when studies made with pre-
service teachers are examined, it is seen that epistemological beliefs and teaching-learning
conceptions are correlated with each other, and that furthermore, epistemological beliefs have an
important effect on constructivist and traditional conceptions (Abakay, 2013; Akyildiz, 2018;
Aypay, 2011a; Chai & Khine, 2008; Chai et al., 2009, 2010; Chan & Elliott, 2004; Cheng et al., 2009;
Ketabi et al., 2014; Otting et al., 2010; Tezci et al., 2016; Turan, 2019; Yilmaz & Sahin, 2011). For
example, in a study by Chai et al. (2010), which they carried out with pre-service teachers located
in Singapore, it was concluded that the pre-service teachers possessed learning effort/process
beliefs and that they had adopted a constructivist conception. It was reported that innate/fixed
ability beliefs positively predicted the traditional conception, while learning effort/process beliefs
positively predicted the constructivist conception. In addition, it was determined in the study that
learning effort/process belief was a positive predictor of the constructivist learning-teaching
conception. In another study in which similar results were obtained, Otting et al. (2010) showed
that undergraduate students studying in different disciplines in the Netherlands had learning
effort/process beliefs and had adopted a constructivist conception. In the study, it was reported
that learning effort/process belief positively predicted the constructivist conception, whereas
authority/expert knowledge and certainty of knowledge beliefs positively predicted the
traditional conception. In a study by Tezci et al. (2016), which was conducted with Turkish pre-
service teachers attending different departments, it was found that the pre-service teachers
generally believed that learning depends on effort and that they adopted a constructivist
conception. In addition to these findings, it was reported that the belief that learning depends on
effort had a predictive effect on the constructivist conception, while the belief that there is a single
truth and that learning depends on ability had a predictive effect on the traditional conception. In
contrast to this, Ketabi et al. (2014) revealed that pre-service teachers in the English department in
Iran tended to adopt innate/fixed ability and certainty of knowledge beliefs, and that they were
more inclined to adopt a traditional conception.

When the literature is examined, very few studies can be found that examine the extent of pre-
service physical education teachers’ epistemological beliefs and teaching-learning conceptions, and
the relationship between them. However, by determining pre-service physical education teachers’
epistemological and pedagogical beliefs, a forecast can be made related to candidates” practices in
the learning-teaching environment in their professional lives.

1.1. The Aim

The primary aim of this study was to identify pre-service teachers’ epistemological and
pedagogical beliefs and the relation between the beliefs. Another purpose of this study was to
examine whether there is a relation between pre-service teachers’ beliefs and their grades.
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2. Method
2.1. Research Design

The design of this research, which aims to determine pre-service physical education teachers’
epistemological and pedagogical beliefs and the relationship between them, is a survey design and
correlational design. Survey research aims to reveal the current views, beliefs, and attitudes of
members of a known population (McMillan & Schumacher, 2014). On the other hand, correlational
studies, it is aimed to determine the relationship between two or more variables (Fraenkel et al.,
2012).

2.2. Participants

Approval was obtained from the ethics committee on whether the research was scientifically and
ethically appropriate. A total of 333 pre-service teachers studying in the Physical Education and
Sports Teaching Departments at five different universities, which are located in the Aegean region
of Turkey, during the 2018-2019 academic year participated in the research. Interviews were first
held with faculty members employed at the universities selected for the implementation of the
questionnaire study, and their permission was obtained for collecting the data at lesson times they
considered suitable. Under the supervision of the lecturer responsible for the course, explanatory
information was given by the researcher about the content and aim of the questionnaire study.
Before the questionnaires were handed out, participants were informed that participation in the
research was based on the principle of voluntariness and that personal information would be kept
confidential, and the questionnaires were handed out to all students whose approval was
obtained. No time limitation was set for the completion of the questionnaires. Incomplete forms
and data containing extreme values were removed before beginning the analyses, and a total of
333 questionnaire forms were subjected to analysis. Frequencies and percentages related to the
participants are shown in Table 1.

Table 1

Characteristics of the participants

Variable Group f %

Crade First Grade 163 48.9
Fourth Grade 170 51.1
Female 141 423

Gender Male 192 57.7

Total 333 100

As can be seen in Table 1, 51.1% (n=170) of pre-service physical education teachers were in the
fourth grade. In terms of gender, 57.7% (n=192) of the participants were male students.

2.3. Data Collection Tools
2.3.1. Epistemological Beliefs Questionnaire

For the examination of the pre-service physical education teachers’ epistemological beliefs, the
Epistemological Beliefs Questionnaire (Chan & Elliott, 2002, 2004) adapted to Turkish by Aypay
(2011b) was used. In order to reveal how the scale was perceived in Turkish culture, the researcher
applied exploratory factor analysis on 341 pre-service teachers studying in different departments,
and then, to examine the level of model fit, performed confirmatory factor analysis (Aypay, 2011b).
Accordingly, as in the original scale, the scale was grouped in four factors, and the four factors
explained 37.18% of the total variance. By considering the meaning contained in the items in the
factors, the following names were given: Learning process-doubting authority /expert knowledge;
innate/fixed ability; learning effort; and certainty of knowledge. In the form of the structure that
emerged as a result of the exploratory factor analysis, the Epistemological Beliefs Questionnaire
was subjected to confirmatory factor analysis and the level of fit was examined. The model fit data
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were determined as [y? = 795.7,df = 399 p =.00], y2/df = 1.99, RMSEA=.05, CFI=.77, IFI=.78,
and NFI=.65. The Cronbach alpha coefficients calculated for the four subdimensions of the scale
were found to be .77, .74, .59 and .52, respectively.

By reason the sample group of this study was different from both Chan & Elliott's (2002, 2004)
and Aypay's (2011b) research sample, construct validity was tested through confirmatory factor
analysis. As a result of the factor analysis, Item 20 in the “learning process-doubting
authority/expert knowledge” subdimension was removed since it had a factor loading below 0.30
and was not meaningful. In this study, the fit indices of the Epistemological Beliefs Questionnaire
that were obtained as a result of the confirmatory factor analysis were determined as y?/df = 2.22,
RMSEA=.061, GFI=.85, CFI=.85, IFI=.86, and RMR=.068. Moreover, for this study, the Cronbach
alpha values of the scale were found to be .72 for the general scale and .65, .75, .62 and .50 for the
learning process-doubting authority /expert knowledge, innate/fixed ability, learning effort, and
certainty of knowledge subdimensions, respectively.

High scores obtained from the subfactors indicate that the degree of belief represented by the
relevant factor is high. Each belief dimension expresses a whole that is continuous between two
extreme ends or poles. For example, while at one end of the “innate/fixed ability” subdimension,
the belief exists that ability is innate and fixed, at the other end lies the belief that ability can
change (Aypay, 2011b).

2.3.2. Teaching-Learning Conceptions Questionnaire

For examining the pre-service physical education teachers’ pedagogical beliefs, the Teaching-
Learning Conceptions Questionnaire (Aypay, 2011a) was wused. The Teaching-Learning
Conceptions Questionnaire was developed by Chan and Elliott (2004) on 385 pre-service teachers
in Hong Kong. The adaptation of the Teaching-Learning Conceptions Questionnaire to Turkish
was carried out by Aypay (2011a). The validity and reliability study of the scale was conducted
using the data obtained from 341 pre-service teachers. The data were subjected to confirmatory
factor analysis, and the Cronbach alpha internal consistency coefficients and split-half correlation
were examined. The fit indices of the model obtained in the factor analysis were examined, and it
was seen that the chi-square value was ()(2 = 1020.3,n = 341, df = 404,p = .00). In the fit indices,
the root mean square error value of (RMSEA=.067) was found to be within the acceptable limits.
The NFI value was found to be .72, while the CFI value was found to be .80. According to the
results obtained, it was seen that the model had partial fit. As in the original scale, as a result of the
factor analysis, 30 items were loaded on two factors, namely, constructivist conception and
traditional conception. The reliability of the scale was measured with the Cronbach alpha
coefficient and split-half methods. Reliability was found to be .71 for the general scale and .88 and
.83 for the subdimensions. Correlation between split halves was found to be .77 (Aypay, 2011a).

To test the construct validity of the scale for this study, confirmatory factor analysis was carried
out. As a result of the factor analysis, Items 10 and 27 in the traditional conception subdimension
were removed since they had factor loadings below .30 and were not meaningful. The fit indices
obtained from the confirmatory factor analysis were determined as x%/df = 2.79, RMSEA=.074,
GFI=.83, CFI=91, IFI=91, and RMR=.084. For this study, the Cronbach alpha values were
calculated as .76 for the general scale and .84 and .78 for the traditional conception and
constructivist conception subdimensions, respectively. Split-half reliability was revealed to be .77.
A high score obtained from the teaching-learning conceptions subdimensions indicates that the
conception represented by the relevant subdimension has been adopted.

2.3. Data Analysis

The data obtained from the questionnaires were analysed using the SPSS 20 (Statistical Package for
the Social Sciences) and LISREL 8.80 (Linear Structural Relations) software programs. To
determine whether or not the assumptions related to univariate and multivariate statistical
techniques were met, prior to the analysis, it was examined whether or not there were missing
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values in the data set, and it was determined that there were no missing values. Next, univariate
and multivariate outliers were determined by means of Mahalanobis distance values, and seven
data items were removed due to having extreme values. Furthermore, the univariate and
multivariate normal distribution of the data set was examined. For the examination of univariate
normal distribution, the skewness and kurtosis +1.5 values (Tabachnick & Fidell, 2013) were
examined. In the examination of multivariate normal distribution, scatter diagrams (Cokluk et al.,
2018) and Mardia’s multivariate normality test (Bayram, 2016; Celik & Yilmaz, 2016) were
examined, and it was determined that the distribution did not deviate significantly from
normality. Homogeneity of the distribution was examined with Levene’s test, and it was found
that the variance related to the groups was homogeneous. Moreover, to determine whether or not
the data set had a multicollinearity problem, the paired correlations of the variables were
examined and it was revealed that there was no correlation over r > .90.

In addition to the descriptive statistical analyses, independent samples t-test was utilised to
determine whether or not there was a difference in pre-service teachers” views according to grade
level. Also, to determine the relationship between the pre-service teachers’ epistemological and
pedagogical beliefs in the study, Pearson moments product correlation analysis was used.
Correlation coefficients are evaluated as strong correlation between .70-1.00, moderate correlation
between .70-.30, and weak correlation between .30-.00 (Biiytuikoztiirk, 2018; Dancey & Reidy, 2020).
With regard to prediction of pedagogical beliefs by epistemological beliefs, path analysis was
utilised. In the analyses that were determined, the level of significance was set at p <.05.

3. Results

In this section, findings related to the participants’ epistemological and pedagogical beliefs are
included with regard to the descriptive statistics, whether there was a difference in views
depending on grade level, and the correlation between the subdimensions of both scales.

Table 2
Descriptive Statistics on Pre-Service Physical Education Teachers' Epistemological and Pedagogical Beliefs
Min. Max. M+SD Skewness Kurtosis
Epistemological Beliefs
LPDA/E 2.80 5.00 3.96+.40 .037 —.167
I/FA 1.00 4.50 2.79+.63 .033 —.274
LE 2.20 5.00 3.92+.56 —.275 014
CK 1.33 417 2.86+.54 —.165 —.160
Pedagogical Beliefs
TC 1.19 4.44 2.99+.62 —.228 —-.227
CC 3.08 5.00 4.24+.42 —.283 —.39%4

*Note. LPDA/E=Learning Process-Doubting Authority/Expert Knowledge; I/FA=Innate/Fixed Ability; LE=Learning
Effort; CK =Certainty of Knowledge; TC=Traditional Conception; CC=Constructivist Conception

Examination of the findings included in Table 2 reveals that the pre-service teachers’” mean
scores for the learning process-doubting authority/expert knowledge (M = 3.96 + .40) and
learning effort (M =3.92 + .56) subdimensions are high, while their mean scores for the
innate/fixed ability (M =279 £ .63) and certainty of knowledge (M =2.86 + .54)
subdimensions are moderate. In line with the findings obtained, it can be understood that the pre-
service physical education teachers generally accepted the propositions that “the learning process
is important in learning and authority/expert knowledge should be questioned”, and that “effort
is important in learning”, whereas they were generally undecided as to whether or not they agreed
with the propositions that “learning ability is innate and does not change” and that “knowledge is
certain and does not change”.
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The results of the independent samples t-test, which was performed to determine whether or
not the pre-service physical education teachers” epistemological and pedagogical beliefs differed
according to the grade level variable, are presented in Table 3.

Table 3
Comparison of Pre-Service Physical Education Teachers' Epistemological and Pedagogical Beliefs According
to Grade Variable

First Grade (n=163) Fourth Grade (n=170)

M +SD M +SD 1331) P

Epistemological Beliefs

LPDA/E 4.00+.41 3.92+.39 1.602 A1

I/FA 2.75+.62 2.82+.64 -1.112 .26

LE 3.98+.56 3.87+.55 1.714 .08

CK 2.85+.54 2.87+.55 —.324 74
Pedagogical Beliefs

TC 3.06+.58 2.92+.65 2.097 .03

CC 4.28+.40 4.20+.43 1.640 10

*Note. LPDA/E=Learning Process-Doubting Authority/Expert Knowledge; I/FA=Innate/Fixed Ability; LE=Learning
Effort; CK =Certainty of Knowledge; TC=Traditional Conception; CC=Constructivist Conception

As can be seen in Table 3, when the pre-service physical education teachers’ epistemological
and pedagogical beliefs are examined according to their grade levels, it was determined that there
is no significant difference in their mean scores for learning process-doubting authority/expert
knowledge [t(331) = 1.602; p > .05]; innate/fixed ability [t(331) = —1.112; p > .05]; learning
effort [t(331) =1.714; p > .05]; certainty of knowledge [t(331)=—.324;p >.05]; and
constructivist conception [#(331)=1.640; p>.05]. On the other hand, a significant difference in mean
scores for traditional conception was found in favour of first grade pre-service teachers
[t(331) = 2.097; p < .05].

Table 4
The Relationship Between Pre-Service Physical Education Teachers' Epistemological and Pedagogical Beliefs

Bivariate Correlations (r)

1 2 3 4 5 6
LPDA/E 1
I/FA —.049 1
LE 548+ —.059 1
CK 053 351 140% 1
TC —.063 409% 015 501 1
CC 524 —.108* 465+ —.079 —.200 1

*Note. **Correlation is significant at .01 level. * Correlation is significant at .05 level. LPDA/E=Learning Process-
Doubting Authority/Expert Knowledge; I/FA=Innate/Fixed Ability; LE=Learning Effort; CK=Certainty of Knowledge;
TC=Traditional Conception; CC=Constructivist Conception

The results in Table 4 show that, negative but insignificant correlation was found between
traditional conception and learning process-doubting authority/expert knowledge belief
(r = —.063,p > .05), while a weak, positive but insignificant correlation was found between
traditional conception and learning effort belief (r = .015,p > .05). On the other hand, a moderate,
significant positive correlation with traditional conception was revealed for innate/fixed ability
belief (r =.409,p <.01) and certainty of knowledge belief (r =.501,p <.01). Moreover, a
moderate, significant positive correlation with constructivist conception was found for learning
process-doubting authority/expert knowledge belief (r =.524,p <.01) and learning effort belief
(r = .465,p < .01), while a weak, significant negative correlation between constructivist conception
and innate/fixed ability belief was determined (r = —.108,p <.05). On the other hand, a weak,
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negative but insignificant correlation was revealed between constructivist conception and certainty
of knowledge belief (r = —.079,p > .05).

Figure 1
The hypothetical model of structural relations between the epistemological beliefs and the pedagogical beliefs

As can be seen in Figure 1, path analysis was performed to examine the extent to which the pre-
service physical education teachers” epistemological beliefs predicted their pedagogical beliefs. In
the model that was created based on the theoretical model, the subdimensions of both scales were
defined as observed variables in the LISREL software program. The learning process-doubting
authority/expert knowledge, innate/fixed ability, learning effort and certainty of knowledge
subdimensions of epistemological beliefs were included in the model as independent variables
(exogenous variables), while traditional conception and constructivist conception, which constitute
the subdimensions of pedagogical beliefs, were included in the model as dependent variables
(endogenous variables). According to the hypothetical path analysis model, it was determined that
some fit index values of the tested model were not within the acceptable intervals (y%/df = 5.85,
p <.05, RMSEA=.122). Therefore, the analyses were continued by making certain changes to the
model, and an alternative model between variables having significant path coefficients was created
(Figure 2).

Figure 2
The alternative model of structural relations between the epistemological beliefs and the pedagogical beliefs
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Figure 2 shows that innate/fixed ability belief (f =.27,t = 5.49) and certainty of knowledge
belief (8 =.41,t =8.51) are moderate, positive predictors of traditional conception (p <.01).
According to these findings, 32% of the total variance in the traditional conception variable is
explained by innate/fixed ability belief and certainty of knowledge belief. On the other hand, it
was determined that learning process-doubting authority/expert knowledge belief
(8 = .38,t = 7.04) and learning effort belief (f =.28,t = 5.16) are moderate, positive predictors of
constructivist conception (p <.01), while certainty of knowledge belief is a weak-moderate
negative predictor of constructivist conception (f = —.14,t = —3.05; p <.01). According to these
findings, 34% of the total variance in the constructivist conception variable is explained by learning
process-doubting authority/expert knowledge belief, learning effort belief, and certainty of
knowledge belief. Finally, path analysis results and the goodness-of-fit values for the final model
are presented in Table 5 and Table 6 respectively.

Table 5

Path analysis results

Path

From To Path Coefficient t p
LPDA/E CC 38 7.04 <.01
I/FA TC 27 5.49 <.01
LE CcC 28 5.16 <.01
CK TC 41 8.51 <.01
CK CC —.14 —-3.05 <.01

*Note. LPDA/E=Learning Process-Doubting Authority/Expert Knowledge; I/FA=Innate/Fixed Ability; LE=Learning
Effort; CK = Certainty of Knowledge; TC=Traditional Conception; CC=Constructivist Conception

According to the results presented in Table 5, all the path coefficients were found to be
statistically significant (LPDA/E — CC,ff =.38; [/FA— TC,B = .27; LE - CC,B = .28;CK - TC,
B = 41; CK - CC, B = —.14).

Table 6

Fit Index Values Regarding the Alternative Model

Fit Measure Acceptable Fit Good Fit Research Value
x2/df 2< x?/df <5 0< y2/df <2 2.20 (Acceptable Fit)
RMSEA .05 < RMSEA < .08 .00 < RMSEA < .05 .059 (Acceptable Fit)
GFI .90 < GFI < .95 .95 < GFI <£1.00 .99 (Good Fit)
AGFI .85 < AGFI £ .90 .90 < AGFI £1.00 96 (Good Fit)
NFI .90 < NFI < .95 .95 < NFI £1.00 98 (Good Fit)
NNFI .90 < NNFI £ .95 .95 < NNFI £ 1.00 .96 (Good Fit)
IFI .90 < IFI £ .95 .95 < [FI £1.00 99 (Good Fit)
CFI .95 < CFI <£.97 .97 < CFI £1.00 99 (Good Fit)
RMR .05 < RMR < .08 .00 < RMR < .05 00 (Good Fit)
SRMR .05 < SRMR <£.08 .00 < SRMR £ .05 .03 (Good Fit)

*Note. For the recommended values, please see Bayram (2016), Celik and Yilmaz (2017), Cokluk et al. (2018) Meydan and
Sesen (2015) and Seger (2017).

As can be seen in Table 6, as a result of the path analysis that was carried out, it was determined
that all the goodness-of-fit values of the tested model are within good fit and acceptable fit
intervals. Therefore, these findings reveal that the alternative model that was created fits the data.

4. Discussion

The results of the current paper revealed that the pre-service physical education teachers were
inclined to believe in the importance of effort and process in learning and in the need to question
expert/authority knowledge, whereas they were undecided as to whether to believe that learning
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ability is innate and fixed, and in the certainty of knowledge. Similarly, in Abakay’s (2013) study
conducted with final-year pre-service physical education teachers attending a university in
Turkey, it was determined that more students believed that knowledge is relative than those who
believed that knowledge is accurate, and that more students believed that effort and process are
important in learning compared to those who believed that learning depends on ability. In another
study, Canpolat (2016) with pre-service physical education teachers in five universities located in
various regions of Turkey uncovered that the teacher candidates held sophisticated beliefs that
learning depends on effort rather than on ability. On the other hand, in a study carried out by
Ozkatar-Kaya (2018) with pre-service physical education teachers studying in first and fourth
grades in universities located in the Anatolian region of Turkey, it was reported that scores
obtained from the subdimensions of epistemological beliefs were close to average values. In a
study conducted with pre-service physical education teachers attending 14 universities in seven
different geographical regions of Turkey, Alemdag (2015), while stating that the scores obtained by
the participants from the subdimensions of epistemological beliefs were at a medium level, also
reported that their beliefs that learning is dependent on effort and that learning is dependent on
ability were not developed, whereas their beliefs that there is a single truth were developed. The
difference in the obtained findings may be due to the fact that the study universe was limited to
universities located only in the Aegean region and that participants were mostly individuals living
in the Aegean region.

In terms of pedagogical beliefs, it can be understood that the pre-service physical education
teachers had vigorously adopted a constructivist conception, whereas they were undecided as to
whether or not they had adopted a traditional conception. In Turkey since 2005, a student-centred
constructivist approach has been taken as the basis in teaching programmes rather than a teacher-
centred behaviourist approach. Therefore, it is desired and important that pre-service teachers,
who will have an important role in the successful implementation of curricula and achieving the
specified objectives in the curriculum in their future professional lives, should adopt the
conception required in the curriculum. On the other hand, an issue that should be highlighted is
the fact that the pre-service physical education teachers had not completely rejected the traditional
conception, that is, they were undecided. A likely reason for this may be certain statements
included in the traditional conception factor. For example, the statement, “Teachers must always
have control over the things their students do”, which is found in Item 12 of the traditional
conception factor, emerged as one of the statements that resulted in an increase in the factor mean
value. Some statements in the traditional conception subdimension may have led to analogy being
made with the command style in physical education instruction. One of the effective parameters in
preferring the command style, and perhaps the most important one, is the elimination of a series of
risks specific to the sports branch-activity, and the provision of safety measures for preventing
sports accidents. When evaluated in this framework, sports such as parachute jumping, canoeing,
swimming or diving instruction, and mountain hiking and climbing, by their nature involve a
number of risk factors. For this reason, the pre-service physical education teachers may have
considered the potential risks of sport and considered it necessary to be in control in an activity
environment.

When the literature is examined, in the studies conducted by Abakay (2013) with final-year pre-
service physical education teachers and Turan (2019) with sports science faculty students, it was
revealed that students adopted a constructivist conception more than a traditional conception.
Again, in studies carried out with pre-service teachers in different disciplines in Turkey, it is seen
that students adopted a constructivist conception (e.g. Aypay, 2011a; Aydin et al., 2015; Can &
Celik, 2018). It is thought that the similar results obtained in this research and other studies may be
due to the reforms based on the constructivist conception in the preparation of teaching
programmes and in education practices in the Turkish Education System from 2005 onwards.
When studies conducted overseas are examined, in the study made by Chan and Elliott (2004) with
pre-service teachers in Hong Kong, it was concluded that the students had not clearly adopted
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either a traditional or a constructivist conception. The researchers associated these findings with
the fact that until a short time before, a traditional teaching and learning conception (the effect of
the Philosophy of Confucianism) had been implemented in Hong Kong (Aypay 2011a). In a more
recent study by Cheng et al. (2009), it was revealed that pre-service teachers in Hong Kong had
mostly adopted a constructivist conception. In studies made by Chai and Khine (2008) and Chai et
al. (2009, 2010) with pre-service teachers in Singapore, which has various ethnicities, and by Otting
et al. (2010) with pre-service teachers in the Netherlands, it was found that pre-service teachers
had primarily adopted a constructivist conception. However, in the study conducted by Ketabi et
al. (2014) with pre-service teachers in the English department in Iran, it was stated that students
had mostly adopted a traditional conception, and that the reason for this was the fact that
modernist philosophical thought was dominant in English teaching in Iran. In the light of all these
findings, it can be said that the culture in which one lives, the education system that has been
recently adopted and is still implemented, and the discipline that is studied are effective in the
adoption of teaching and learning conceptions.

A significant difference was not found in the pre-service physical education teachers’
epistemological beliefs according to their grade levels. When the literature is examined, studies are
mostly found in which students acquire more sophisticated epistemological beliefs as their grade
level increases (e.g., Aypay, 2011b; Erdamar & Alpan, 2015; Rodriguez & Cano, 2007; Schommer,
1993, 1998; Sekercioglu & Yildirir, 2018). Additionally, there are also studies in which grade level
has no effect on epistemological beliefs (Giingor, 2016; Ko¢ & Memduhoglu, 2017; Kutluca et al.,
2018). It can be expected that as students” grade level increases at university, they will believe that
effort and process are important in learning rather than ability, and that knowledge can change
according to its context and will have a relative structure rather than a certain and unchangeable
structure. However, a factor that should be highlighted is that the first and final grade students in
this study comprise different individuals. Therefore, the previous educational experiences of the
students who participated in the research were different from each other. Considered from this
viewpoint, in order to obtain more valid and reliable results, it is necessary to conduct longitudinal
studies with the same individuals.

When the pre-service physical education teachers’” pedagogical beliefs were examined according
to their grade level it was revealed that first grade pre-service teachers had adopted a traditional
conception more than fourth grade pre-service teachers. However, no significant difference was
found in their views in terms of the constructivist conception. The reason why final-year students
had adopted a traditional conception less than first-year students may be that they had made gains
in pedagogical terms as a result of knowledge accumulated in courses such as special teaching
methods, teaching principles and methods, measurement and evaluation, classroom management,
and educational games. In Aypay’s (2011a) study conducted with undergraduate education faculty
students and master’s students in a programme without thesis at a social sciences institute, a
significant decrease was observed in students’ tendency to adopt a traditional conception as grade
level increased. In a study by Yilmaz and $ahin (2011) carried out with pre-service teachers
studying in different departments, it was reported that first grade students adopted a traditional
conception more than students in other grades, whereas students in third grade adopted a
constructivist conception more than students in other grades. In a study conducted by Aydin et al.
(2015) with pre-service science teachers, too, a significant decrease was seen in students’ tendency
to adopt a traditional conception as grade level increased, while a significant increase in their
tendency to adopt a constructivist conception was observed. When the results of the conducted
studies are evaluated in general, it can be said that the increase in pre-service teachers’ learning
experiences increased their tendency to adopt a constructivist conception while it decreased their
inclination to adopt a traditional conception. This finding can be interpreted to say that the
traditional conception may still be ongoing in lower levels of the Turkish Education System such
as secondary school and high school.
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The relationship between the pre-service physical education teachers’ epistemological and
pedagogical beliefs showed a weak, negative but insignificant correlation between traditional
conception and learning process-doubting authority/expert knowledge belief, while a weak,
positive but insignificant correlation was found between traditional conception and learning effort
belief. In addition, a moderate, significant positive correlation with traditional conception was
revealed for innate/fixed ability belief and certainty of knowledge belief. According to these
results, as the pre-service physical education teachers” belief that ability is innate and fixed, and
that knowledge is certain and unchangeable increased, their tendency to adopt a traditional
conception in teaching and learning also increased. Similar results can also be found in the studies
by Aypay (2011a) and Ketabi et al. (2014). However, different from this study, in her study, Aypay
(2011a) revealed a significant, positive relationship between the learning process-doubting
authority /expert knowledge subdimension and the traditional conception, albeit at a low level. In
this study, a positive relationship, albeit insignificant, was also found between the belief that effort
is important in learning and traditional conception. In the studies made by Chan and Elliott (2004)
and Otting et al. (2010), a positive relationship of belief that learning ability is innate/fixed, belief
in authority/expert knowledge, and belief in the certainty of knowledge with traditional
conception was found. In the study carried out by Yilmaz and Sahin (2011), a positive correlation
of belief that “there is only one truth”, a negative correlation of belief that “intelligence is
multifaceted”, and a weak, positive correlation of belief that “learning depends on effort” with
traditional conception were found.

As another result, a moderate, significant positive correlation with constructivist conception
was found for learning process-doubting authority/expert knowledge belief and learning effort
belief, while a weak, significant negative correlation between constructivist conception and
innate/fixed ability belief was determined. Furthermore, a weak, negative but insignificant
correlation was revealed between constructivist conception and certainty of knowledge belief.
According to these findings, as pre-service physical education teachers” beliefs in the importance of
process in learning, in questioning authority knowledge and in the importance of effort in learning
increased, their tendency to adopt a constructivist conception in teaching and learning also
increased. However, as their belief that ability in learning is innate and fixed increased, their
tendency to adopt a constructivist conception decreased. In the study by Tezci et al. (2016), a
negative correlation with constructivist conception was found for belief that learning depends on
ability and that there is only one truth, while a positive correlation was found between belief that
learning depends on effort and constructivist conception. In the study made by Abakay (2013), a
positive relationship with constructivist conception was determined for belief that knowledge is
relative and that learning depends on effort. In the study by Chan and Elliott (2004), a negative
relationship with constructivist conception was found for belief that effort and process are
important in learning. The researchers interpreted this result as contradictory, and suggested that
the students” may have perceived the belief that “effort and process are important in learning” as
“doing plenty of repetition” in order to acquire knowledge (Chai et al., 2010). Furthermore, the
students who made up the study group revealed that despite having sophisticated epistemological
beliefs, they did not show a tendency towards a constructivist conception in terms of the teaching
practice they had adopted.

In terms of prediction of the pre-service physical education teachers’ pedagogical beliefs by
their epistemological beliefs, it was determined that learning process-doubting authority/expert
knowledge belief and learning effort belief were positive predictors of constructivist conception,
while they did not have significant effects on traditional conception. According to this finding, it
can be said that pre-service physical education teachers who believed that effort and the
understanding process are important in learning and that authority knowledge should be
questioned were more inclined to adopt a constructivist conception. A constructivist approach
directs students towards investigation. It takes creativity, critical thinking, activeness and analysis
as the basis and supports learning together. It stresses the necessity to enable the acquisition of
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new ideas and understanding as a result of students” own experiences (Akmoglu, 2018). In the
constructivism process, the individual tries to create meaning related to new knowledge (Sisman,
2018). The learning individual is not a passive recipient of external stimulants, but an assimilator
of these and an active creator of behaviour. In other words, the individual must make an effort for
learning (Erden, 2017). Therefore, considering the content of the belief that process and effort are
important in learning, it can be understood that it is closely correlated with the constructivist
conception. When the literature is examined, studies can be found that reveal that belief in the
learning process/effort positively predicts the constructivist approach, while they negatively
predict the traditional approach (Chai et al., 2010; Otting et al., 2010; Tezci et al., 2016). On the
other hand, it was revealed in the study by Chan and Elliot (2004) that belief in the learning
process/effort negatively predicted the constructivist approach.

In this study, it was found that belief in innate/fixed ability positively predicted the traditional
approach, while no significant effect on the constructivist approach was found. According to this
result, it can be stated that pre-service physical education teachers who believed that learning
ability is innate and cannot be changed were more inclined to adopt a traditional approach in
teaching and learning. According to Ozerbas (2012), a traditional teacher-centred approach that
supports competition does not increase students” motivation, while it also prevents students from
using their potential due to the apprehension it creates. According to Ekiz (2006), in the traditional-
behaviourist approach, it is expected that every study will acquire similar knowledge, skills and
understanding as a result of the instruction that is given. In the light of this information, the past
and present learning experiences of the pre-service teachers comprising the study group can be
given as a reason why their belief that learning is dependent on ability and cannot be changed was
associated with the traditional approach. These findings are similar to the results of the research
carried out by Chan and Elliot (2004), Chai et al. (2010) and Otting et al. (2010). Moreover, in the
study by Tezci at al. (2016), it was concluded that the belief that learning depends on ability
positively predicted traditional conception, while it negatively predicted constructivist conception.

Another result of the research was that belief in the certainty of knowledge was a positive
predictor of traditional conception, while it was a negative predictor of constructivist conception.
According to this finding, it can be said that pre-service physical education teachers who believed
that knowledge is certain and unchangeable were more inclined to adopt a traditional conception
of teaching and learning. According to Ozden (2013), in the traditional conception, scientific facts
are single and absolute, and cannot be debated. Those who adopt this understanding believe in the
absoluteness of scientific knowledge, since they are disposed to believe that the final point reached
in science is the final point that mankind can reach. According to Sisman (2018), however, the
current educational approach emphasises the pluralist structure of truth, the irrational and cultural
aspect of humans, alternative types of knowledge and methods of knowledge acquisition, and the
changeability and relativity of scientific facts. Therefore, considering the content of the belief in the
certainty of knowledge, it can be understood that it is associated with the traditional conception.
Similarly, in the conducted studies (Chai et al., 2010; Chan & Elliott, 2004; Otting et al., 2010; Tezci
et al., 2016), while it was concluded that belief in the certainty of knowledge positively predicts
traditional conception, no finding can be encountered to the effect that it negatively predicts
constructivist conception. This result that was made in the study differs from the results of
previous studies.

5. Conclusion

Results from this study about the pre-service physical education teachers” epistemological and
pedagogical beliefs was that most of them believed that learning effort and process was more
important than innate ability. Moreover, another result was that most of the pre-service teachers
believed that knowledge changes. Regarding the pedagogical beliefs, teacher candidates were
found to have much stronger leanings towards the constructivist conception of teaching-learning.
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While a significant difference was not found in the pre-service physical education teachers’
epistemological beliefs according to their grade levels, it was revealed that first-grade pre-service
teachers had adopted a traditional conception more than fourth-grade pre-service teachers.
However, no significant difference was found in their views in terms of the constructivist
conception. Although the research presents partial information related to similarities and
differences in beliefs of first grade students who have just begun their university education and
final grade students who are about to start their profession, longitudinal studies should be
conducted with the same participants in order to obtain more valid and reliable results.

In this study, a moderate, significant positive correlation with traditional conception was
revealed for innate/fixed ability belief and certainty of knowledge belief. Moreover, a moderate,
significant positive correlation with constructivist conception was found for learning process-
doubting authority/expert knowledge belief and learning effort belief, while a weak, significant
negative correlation between constructivist conception and innate/fixed ability belief was
determined.

As a result of path analysis was found that innate/fixed ability belief and certainty of
knowledge belief are moderate, positive predictors of traditional conception. On the other hand, it
was determined that learning process-doubting authority/expert knowledge belief and learning
effort belief are moderate, positive predictors of constructivist conception, while certainty of
knowledge belief is a weak-moderate negative predictor of constructivist conception. In summary,
in the light of the findings obtained from this study, it can be said that pre-service teachers who
believe in the importance of effort and process in learning will adopt the constructivist conception
more, on the other hand, pre-service teachers who believe that learning ability is innate/fixed, and
knowledge is certain will tend to adopt the traditional understanding more.

The study was carried out with students studying in the Physical Education and Sports
Teaching Department at five universities located in the Aegean region of Turkey. Therefore, future
studies can be designed in such a way as to include universities located in different regions.
Another limitation of this study was that the study group consisted of pre-service physical
education teachers. In future research, the epistemological beliefs and pedagogical beliefs of pre-
service teachers can be examined more comprehensively by including different departments in the
study group.

The effect of instructional practices and approaches on students’ epistemological and
pedagogical beliefs is clear. Therefore, changes in pre-service teachers” beliefs can be examined
with pretest-posttest experimental studies in which alternative instructional approaches are
implemented. Finally, with the aim of determining the effect of pre-service physical education
teachers’ epistemological and pedagogical beliefs on certain parameters such as the teaching
strategies and methods that they use, their ways of preparing lesson plans, the teaching materials
that they use and their ways of communication with their students, their micro-teaching practices
can be observed in physical education and sports teaching and teaching practice courses.
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