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Abstract.
Epistemological belief is a belief, knowledge, and coaching value that is useful for
creating a student learning environment to increase the belief and value system
towards knowledge, learning, and teaching. However, there is a few explorations in the
context of in-service and pre-service physics teacher. The aim of this study is to explore
the epistemological beliefs of in-service and pre-service physics teachers based on
their time period in teaching experience. This study used a mixed-method with a
model explanatory sequential design. The quantitative data were collected through
science epistemological belief questionnaires (n = 23) and the qualitative data were
collected through interviews with teachers (n = 6) about their epistemological beliefs.
Data were analyzed through descriptive statistic and a content analysis. The result
from the quantitative data is that epistemological beliefs of in-service and preserving
physics teachers are in a good category and the qualitative data showed that most of
the in-service and pre-service teachers have epistemological beliefs on the transitional
and instructive levels. The findings of this study can be considered in developing
the teacher’s professionalism to have better physics classroom teaching and learning
practice.
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1. INTRODUCTION

The development of a country can be improved by having quality human resources. In
order for the new generation to have quality, the existing education system must be
reorganized taking into account current and future needs [1]. With changing conditions,
changes in the education system and the role of teachers in this system also occur.
At this time, in-service and pre-service teachers need 21𝑠𝑡 century skills to create a
teaching and learning environment that suits today’s needs. In this case, in-service and
pre-service teachers have the responsibility and the influence of students development
with 21𝑠𝑡 century skills, because teachers spend a lot of time with students while they
are studying [2].
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During the learning process students have attitudes, beliefs, and expectations
towards the material being taught, for example in learning physics, the process of
interaction between teachers and students can affect the way they work and behave [3].
For example, the common belief of students is that physics consists of some unrelated
information. As a result, many students study physics by memorizing formulas without
relating them to a broader understanding of the underlying concepts and principles. An
important aspect of student learning and achievement is their epistemological beliefs.
Epistemological beliefs (EB) are assumptions made about the nature of knowledge and
the acquisition of knowledge [4].

In addition, instructional decisions and classroom interactions created by teach-
ers also affect students’ beliefs and attitudes towards learning physics [5]. Thus, the
teacher’s beliefs directly affect their behavior and teaching/learning process [6]. When
examining the nature of beliefs, teachers’ beliefs are viewed as a system [7]. These
beliefs in this system are interconnected and work together. Among these beliefs,
epistemological and pedagogical beliefs develop over a long period of time, have a
central position, and are difficult to change [8]. Epistemology is a branch of philosophy
that seeks to answer the question of what is meant by knowledge, and how knowledge
is obtained [9], [10].

Epistemology is a key component of philosophy, concernedwith the nature and scope
of knowledge, and is described as ”an individual’s personal beliefs about the structure
of knowledge, the stability of knowledge, and the sources of knowledge” [11]. Marlene
Schommer [12] suggests a multidimensional approach in which a person who develops
certain dimensions of epistemological beliefs may or may not develop other dimensions.
Five dimensions of epistemological beliefs hypothesized by Schommer [12]: certainty of
knowledge, simplicity of knowledge, innate ability of knowledge acquisition, speed of
knowledge acquisition, and omniscient authority.

Within this scope, Personal Epistemology stems from the finding that so-called com-
plex epistemological beliefs are often associated with better learning outcomes than
”naive” epistemological beliefs [13]–[15]. Schommer [12] highlights that individuals with
naive Personal Epistemological Beliefs (PEB) assume that knowledge is simple and
learning depends on individual abilities, while individuals with complex PEB generally
believe that knowledge is always changing, complex, tentative, and learning is built on
their effort. PEB is an important aspect of the coaching process, as it requires contin-
uously adopting and applying different types of knowledge and skills in a successful
learning process [16].
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Epistemology has been noted as the foundation for providing and enabling teachers
to build their own knowledge, beliefs, and values [17]. Beliefs in knowledge and learning
are the beginning of the interrelated decisions that are made to create a learning envi-
ronment for students, so that beliefs and systems value towards knowledge, teaching,
and learning [18]. Learning effectiveness is defined as the application of professional and
interpersonal knowledge to improve students’ connections, character, self-confidence,
and competence [19]. In addition, Côté and Gilbert [19] also show that knowledge
structure is associated with expertise and effectiveness in learning contexts. PEB and
ongoing decisions made based on these epistemological beliefs are described as an
epistemological chain and previously stated as a reflection of the experiences and
attitudes of teachers [20]. The epistemological chain will help teachers to ”practice a
useful framework for assessing their own and others’ actions and behavior” and allow
teachers to optimally apply new ideas in their own learning and can be used to direct
the search for new learning knowledge [21]. This effect can more or less occur when
EB is used as standards that can be used to assess the ability and trustworthiness of
the information to be studied [22]. Based on the results of research from Gutierrez [23]
the epistemological views of teachers and students, and found that there is a close
relationship between the two.

Research conducted by Bayraktar [24] conducted on prospective elementary school
teachers in science learning suggests that EB has an important effect on student
learning, more detailed research on sources of belief can be useful for finding ways
to increase student confidence. In addition, students’ EB will also change from time to
time due to being influenced by several things, one of which is the way the teacher
teaches. This strengthens the researchers’ confidence to reveal more about the EB of in-
service and pre-service physics teachers. Furthermore, a study conducted by Kirmizigul
[25] conducted on prospective science teachers found that each individual’s EB is at a
different level of development for each category. Therefore, EB should not be neglected
in establishing and developing programs, and in determining classroom activities. In this
study, it is also recommended to conduct further research using two (qualitative and
quantitative) research instruments in order to reveal more deeply what factors influence
the development of EB. In line with what is suggested by this study, we want to explore
the EB of in-service and pre-service physics teachers. We believe that it is important
to examine the EB of in-service and pre-service physics teachers for making physics
teaching effective in their future classrooms.
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2. METHOD

2.1. Design

The research method used in this research is explanatory sequential design. The pur-
pose of this explanatory sequential mixed method research is to investigate the teach-
ers’ epistemological beliefs of in-service and pre-service physics teachers in Bengkulu.
Data were collected through a questionnaire and interviews. The instruments on this
study were adapted from the previous studies as follow : (a) epistemological belief
questionnaires [26] and the interview guideline which was developed by Luft [27]. The
design in this study consists of two phases (see Figure 2) as follows : (a) data collection
and analysis of questionnaires (i.e., quantitative data), and interviews (i.e., qualitative
data) based on the result from the questionnaire [28]. This methodology is in accordance
with this study because the researcher seeks to understand the various perceptions of
the research sample regarding epistemological beliefs.

 

Figure 1: Visual display for the explanatory sequential study design procedure.

2.2. Context of study

The research will be conducted on 23 in-service and pre-service physics teachers
who will be asked to fill out a questionnaire regarding epistemological beliefs and 6
in-service and pre-service physics teachers in Bengkulu Province will be selected for
in-depth interviews related to epistemological beliefs. The research subjects who were
interviewed were selected based on the result of the questionnaire. The criteria for
teachers to be used as research subjects for interviews were two physics teachers who
have more than 10 years of teaching experience, two physics teachers who have 3-9
years of teaching experience, and two in-service or pre-service physics teachers with
0-2 years of teaching experience.
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2.3. Data analysis

Descriptive statistical analysis was conducted on 37 items questionnaires. Meanwhile,
for the interviews data, we used the content analysis for seven interview questions.
We analyzed the interview data through a priori coding technique which refers to the
framework used in this study. The example of categories in the interview data can be
seen in Table 1.

3. RESULT AND DISCUSSION

3.1. Quantitative result

This study used descriptive statistical analysis to explain the result of epistemological
beliefs questionnaire. The descriptive analysis presented in Table 2 that in-service and
pre-service physics teachers’ responses could be grouped into seven scales, that is
speed of knowledge (9 items), successful student (4 items), certain and truth (3 items),
construction and modification (5 items), source/authority (3 items), simplicity (7 items),
and structure of knowledge (6 items). We performed the analysis by showing the
participants’ category of epistemological beliefs. The analysis was done by calculating
each participant’s responses to the questions in the questionnaire. The total score of
each of the participants showed their category of epistemological beliefs.

The result of epistemological beliefs questionnaire revealed that the EB’s categories
among 23 participants were determined by calculating the average of each item in each
aspect of EB questionnaire and the final conclusion was determined from the average
number of each aspect. The quality category of the response could be grouped into
five categories as follows: very poor (0% - 20%), poor (21% - 40%), fair (41% - 60%), good
(61% - 80%), and excellent (81% - 100%).

The descriptive statistic presents the percentage of mean score based on aspect in
questionnaires. The use of descriptive statistics helped the researcher to meaningfully
describe and summarize the data, which consisted of 37 items and 7 aspects (Table 2).
We found that participants scored high in aspect simplicity (78,8 %) and low in aspect
speed of knowledge acquisition (66,3 %). Speed of knowledge acquisition implies
perception of the time it takes for learning to occur (e.g., “if I try to integrate new
ideas in physics textbook with knowledge that I already have about a topic, I will just
get confused”). For the aspect successful students implied views about learning as
a result of an innate ability or due to time and effort (e.g., “successful students in
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Table 1: The relationship between sub-categories data, dimension of the framework.

Category View on Science 0-2 Years Teaching
Experiences

3-9 Years Teaching
Experiences

More than 10
Years Teaching
Experiences

Traditional Science as a role or
fact

I maximize students
learning by carefully
planning my lessons
based on the indi-
cator and goals in
learning

I maximize students
learning by using
media like text book
or e-book because
media can help stu-
dent to understand
about 80% of suc-
cessful in learning

I decide what to
teach and what not
to teach based on
time and limited
by the national
curriculum

Instructive I know when
my students
understand when
they can answer on
the quizzes and the
answer is correct

I decide to move on
to a new topic in
my class when I feel
like students get it
and when we have
covered the material

I decide to move on
to a new topic in my
class when students
pass the quizzes or
exam in the end of
our chapter, and we
run out of time.

Transitional Science as consis-
tent connected and
object

Learning process
is occurring in
my class when
there is a mutual
interaction teacher
and students about
the material

The best way for
learning physics is
by doing a labora-
tory activity and by
knowing their capa-
bility to solve a
physics problem

Learning process
is occurring in
my class when
the students are
actively engaged in
learning rather than
passive recipients
of information, and
they are ready to
learn.

Responsive Science as a
dynamic structure
in a social and
cultural context

- - My students learn
physics best, firstly,
student should have
good literacy, and
secondly, student
should try to do the
experiment what
they have learned,
so they must be
creative how to
arrange a good
work of science.

Reform-based - - I am a facilitator
for my students,
so student can get
deeply information
by them selves then
teacher maximize
what they know
using a discussion

physics understand things quickly”). Meanwhile, for the aspect certain and truth means
beliefs about knowledge as absolute or not (e.g., “physics is based on certainties that
will most likely not change overtime”). Then, construction and modification refer to
belief about knowledge as constructed and modified through strategies (e.g., “when
learning physics, the most important thing is to think creatively”). The next aspect is
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Table 2: Questionnaire result.

Aspect Mean Standard
Deviation

PercentageCategory

Speed of knowledge
acquisition

29,65 4,007 66,3 % Good

Successful student 13,39 2,589 66,5 % Good

Certain and truth 10,17 1,850 67,5 % Good

Construction and
modification

18,17 2,146 73,2 % Good

Source / authority 11,57 1,237 75,7 % Good

Simplicity 24,74 1,912 78,8 % Good

Structure of knowledge 20,70 2,458 69,3 % Good

Overall 128,39 11,448 71 % Good

source/authority that implies the relationship between teachers and teachers or teachers
with students (e.g., “when I encounter a difficult physics concept in a textbook, I ask
to other physics teacher”). In addition, for the aspect simplicity, it refers to the pattern
between studies and significant relationship with students’ achievement and behavior
during learning (e.g., “to know physics, I need to understand how the different things we
learn in physics are related”). Then, the last aspect of EB is structure of knowledge that
implies belief about knowledge as integrated or not (e.g., “the best thing about physics
course is that there is only one correct way to solve the problems”). Overall, the result
of this study showed that the epistemological beliefs held by in-service and pre-service
physics teacher were in the good category. This finding strengthen the previous study
that the EB of teachers are in the various categories Kirmizigul [25]. From here, we can
see that the level of EB from our participants are enrich the knowledge base in this
field.

3.2. Qualitative result

This study used a priori coding technique to explain the result of teacher EB’s interview.
Interviews were used to get a more in-depth explanation of the results of the ques-
tionnaires that had been conducted previously so that it could strengthen the results.
The distribution of a priori coding presented in Figure ??. It showed that in-service and
pre-service physics teachers’ responses could be grouped based on their teaching
experience.

Based on Figure ??. Most of In-service and pre-service physics teachers (0-2 years)
has epistemological beliefs in instructive category. It means that they teach physics
with focus on providing experiences, teacher-focus, or teacher decision. For example,
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Figure 2: Profile epistemological belief of physics teachers.

teacher wants to provide students with experiences in laboratory (no elaboration).
Most of teachers with 3-9 years teaching experiences has transitional category on
epistemological beliefs. It shows that the participants teach physics with focus on
teacher/student relationships, subject decisions, or affective response. For example,
teacher is responsible to guide students in their development of understanding and
process skills. Then, most of teachers with 10 years or more teaching experiences has
EB in instructive and transitional category, but the different is that they have EB in
responsive and reform-based category. That indicates some teachers with 10 years or
more teaching experiences have experienced improvements in teaching methods by
paying more attention to the needs of students. Responsive category means teachers
focus on collaboration, feedback, or knowledge development. For example, teacher
wants to set up his classroom so that students can take charge of their own learning.
Reform-based category implies that teachers focus on mediating students’ knowledge
or interaction. We can see that the teacher’s role is to provide students with experiences
in science that allow teachers to understand students’ knowledge and how students
understand physics. Teacher instructions need to be modified in such a way that
students understand key concepts in physics. This findings are in line with the result
from the study by Bayraktar [24] that the teachers’ view through their EB has important
contribution to students’ learning and confidence. Teacher instructions need to be
modified in such a way that students understand key concepts in physics.
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4. CONCLUSION

Epistemological beliefs (EB) of in-service and pre-service physics teachers are in a
good category and most of them are in instructional beliefs which are more likely to
move toward transitional dispositions. Understanding the beliefs of teachers is critical if
those of physics teacher education are going to develop programs that have a lasting
impact on teachers.

In conducting this study, we acknowledge the limitation of our study. Firstly, we
need more participants to have more comprehensive results which can represent
the condition all physics teachers in Bengkulu. Secondly, we need to include private
schools as the participant which might differently views regarding EB since we involved
the public schools in this study. Lastly, we also suggest to use several ways that can
be done to collect the data. The researcher can examine using different times through
a longitudinal study to see the development of EB’s physics teachers. Also, we can
expand the data collection to multiple interviews and different geographic areas for
the future studies.

This study implies that there may be differences in the level of EB in teachers
who teach in public, private, vocational schools or pre-service teachers studying at
public and private universities. Therefore, this provides opportunities to conduct more
research in this area.
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