Journal of Education and Training Studies

Vol. 4, No. 10; October 2016

e ame ISSN 2324-805X  E-ISSN 2324-8068
Published by Redfame Publishing

URL: http://jets.redfame.com

Pre-service Science Teachers’ Perception of the Principles of Scientific
Research

Sendil Can®, Giliz Kaymakci®
'Education Faculty, Mugla Sitki Kocman University, Mugla, Turkey
“Education Faculty, Mugla Sitki Kocman University, Mugla, Turkey

Correspondence: Sendil Can, Department of Science Education, Education Faculty, Mugla Sitki Kocman University,
Mugla, 48000, Turkey.

Received: July 21, 2016 Accepted: August 16, 2016 Online Published: September 5, 2016
d0i:10.11114/jets.v4i10.1758 URL.: http://dx.doi.org/10.11114/jets.v4i10.1758
Abstract

The purpose of the current study employing the survey method is to determine the pre-service science teachers’
perceptions of the principles of scientific research and to investigate the effects of gender, grade level and the state of
following scientific publications on their perceptions. The sampling of the current research is comprised of 125
pre-service science teachers attending the Department of Science Teaching in Mugla Sitki Kogman University in the
spring term of 2014-2015 academic year. As the data collection instruments, Information Form to elicit the
demographic characteristics of the pre-service teachers and five-point Likert type “Scale of Scientific Research
Principles” developed by Campell, Abd-Hamid and Chapman in 2010 and adapted to Turkish by Tatar, Feyzioglu,
Buldur and Aydogdu (2014) were employed. Frequencies and percentages were calculated for their perceptions of the
principles of scientific research, t-test was run to test whether the pre-service teachers’ perceptions vary significantly
depending on gender and grade level variables and one-way variance analysis was used to test whether their perceptions
vary significantly depending on their state of following scientific publications. At the end of the study, it was found that
the pre-service teachers’ perception levels of the principles of scientific research are high, their perceptions of the
principles of scientific research vary significantly depending on gender variable in favor of male participants; however,
their grade level and state of following scientific publications do not have significant effect on their perceptions.
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1. Introduction

It is a fact that science and technology shape educational and instructional strategies of countries in the long run.
Information societies aim to educate generations that can research, investigate, question, criticize, solve the problems of
their era and more importantly can produce (Tatar, 2006). Laying the basis of scientific disciplines and technology,
science can be defined as systematically examining observable nature and natural phenomena and an attempt to predict
the events that have not been observed yet (Dogru and Kiyici, 2005). Many abstract concepts are involved in science
and technology education and individuals experience difficulties while learning these concepts. Therefore, in science
education students are not expected to have information level needed to explain a scientific phenomenon (Dagher, 1995).
Inquiry-based learning; on the other hand, allows students and teachers to investigate the natural world and use the
collected data by testing the perceived concepts thus to reify the abstract concepts (Tatar, 2006). In this regard,
inquiry-based learning is a strategy quite different from receiving information from teachers or textbooks and
constructed experiments and activities conducted by students (Celik et al, 2005). For this strategy to be effective, its
steps should be followed during its application and thus the scientific nature of the research can be improved (Cepni,
2009). Hampton and Licona (2001) argue that science and research refer to a long-termed period generally emerging
together with the process.

For a study to reach accurate, valid and reliable information, it should possess some characteristics. These
characteristics can be subsumed under four headings (AOF, 2011);

a) Objectivity; it can be defined as, during a research process, the researcher’s not letting his/her own opinions and expectations
affect the research but in the interpretation and evaluation of the findings, his/her explaining his/her own objectives, habits and
beliefs as they are so that the results can be presented so clearly that they can be understood by everyone in a similar manner.
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b) Accuracy and replication; accuracy means the researcher’s approaching the reality as much as possible rather than
showing the absolute truth and trying to express it in a most comprehensible and proper way. Reliability/replication on
the other hand means that a researcher’s findings can be completely or partially replicated by other researchers.

c) Simplicity and clarity; means that the concepts should be explained and the aspects of the used concepts different
from other concepts should be expressed.

d) Limitation; means that the characteristics differentiating the subject under investigation from other subjects should be
determined and thus its border should be drawn.

When the relevant literature is examined, it is seen that the principles of scientific research are addressed under the
heading of inquiry-based learning. Researchers such as Arslan (2007), Ortakuz (2006), Uludag (2003), Samanci and
Bozkurt (2010) reported significant and positive developments in favor of the academic achievements of the
experimental groups engaged in inquiry-based learning. Inquiry-based instruction offers many advantages for teachers
as well as students. It provides opportunities for teachers to establish effective interaction with each student, to provide
guidance for students, to encourage students to see and understand the world through a scientific viewpoint and to help
students to develop the skills and attitudes required for them to conduct inquiries on their own (Bass, Contant and Carin
2009:3). It is of great importance for teachers to possess information and skills to teach science by means of inquiry. For
this purpose, it seems to be necessary to determine the pre-service science teachers’ perceptions of the principles of
scientific research. When the literature is reviewed, it is seen that there is a paucity of research on this issue. Therefore,
the current study is believed to help the pre-service teachers to acquire viewpoints about instructional practices they will
be engaged in when they become teachers and to fill the gap in the literature.

In this regard, determination of the prospective teachers’ perceptions of the principles of the scientific research seems to
be importance. Therefore, answers to the following questions were sought in the current study:

»  What is the pre-service teachers’ perception level of the principles of scientific research?

» Do the pre-service teachers’ perceptions of the principles of scientific research vary significantly depending on
a) Gender

b) Grade level

c) The state of following scientific publications (TUBITAK publications, scientific articles, TV program with scientific
content)?

2. Method

Survey method was used in the current study. Survey method is used to elicit the selected group’s attitudes, beliefs and
opinions about a certain topic (McMillan and Schumacher, 2006).

2.1 Sampling

The sampling of the current study consists of 125 pre-service science teachers attending the Department of Science in
the Education Faculty of Mugla Sitki Kocman University.

2.2 Data Collection Instruments

In the current study, an Information Form developed by the researchers to elicit the demographic features of the
participants and a five-point Likert type “Scale of Scientific Research Principles” published by Campell, Abd-Hamid
and Chapman (2010) in the Journal of Science Teacher Education in 2010 and adapted to Turkish by Tatar, Feyzioglu,
Buldur and Aydogdu (2014) were used to collect data. The Scale of Scientific Research Principles consists of 20 items
based on the principles of forming research questions, planning research, conducting research, collecting data and
reporting results and one sub-factor. The scale is comprised of five categories with the themes of “Formation of research
questions in classes”, "Planning of research in science classes", "Conducting research in science classes”, "Collecting
data in science classes", "Reporting of results in science classes” and in each category, there are four items. In order to
determine the internal reliability of the scale items, Cronbach alpha internal consistency coefficient calculated by Tatar
et al. (2014) is .96. Cronbach alpha internal reliability coefficient calculated on the basis of the data collected in the
current study is .88.

2.3 Data Analysis

The distribution of the pre-service science teachers’ perceptions of the principles of scientific research was determined through
descriptive statistics, t-test was run to determine whether the pre-service science teachers’ perceptions of the principles of scientific
research vary significantly depending on gender and grade level and whether their perceptions vary significantly depending on the state
of following scientific publications was determined with One Way ANOVA. In the analysis of the data, SPSS 20.0 program package was
used. The items in the scale were scored as follows: Completely Disagree:1, Disagree:2, Undecided:3, Agree:4, Completely Agree:5.
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3. Findings
In this section, the findings related to the sub-problems of the research are presented in tables and then interpreted.
3.1 Findings Related to the First Sub-problem

The first sub-problem of the study requires the determination of the pre-service science teachers’ perception levels of
the principles of scientific research. In this regard, frequencies and percentages are given in Table 1 to show the
pre-service science teachers’ perception levels of the principles of scientific research.

Table 1. Pre-service science teachers’ perception levels of the principles of scientific research
Low Medium High
N % N % N %
1 0.8 42 33.6 82 65.6

When Table 1 is examined, it is seen that 8% of the pre-service science teachers have low perception level of the
principles of scientific research, 33.6% have medium perception level and 65.6% have high perception level.

Thus, it can be concluded that when the pre-service science teachers become teachers, they will have positive attitudes
towards inquiry-based applications.

3.2 Findings Related to the Second Sun-problem

T-test results related to the pre-service science teachers’ scores taken from the “Scale of Scientific Research Principles”
in relation to gender variable are given in Table 2.

Table 2. Gender-related t-test results for the pre-service science teachers’ perceptions of the principles of scientific
research

Gender N X S sd t p
Female 80 72.37 9.94

123 -3.338 .001
Male 45 78.60 10.03

As can be seen in Table 2, of the participants, 80 are females and 45 are males. It is seen that the pre-service teachers’
perceptions of the principles of scientific research vary significantly depending on gender [t(;,3 = -3.338, p<.05] and
this difference is in favor of male pre-service teachers (X=78.60).

3.3 Findings Related to the Third Sub-problem

T-test results related to the pre-service science teachers’ scores taken from the “Scale of Scientific Research Principles”
in relation to grade level variable are given in Table 3.

Table 3. Grade level-related t-test results for the pre-service science teachers’ perceptions of the principles of scientific
research

Grade level N X S sd t p
1 66 77.50 10.42

123 1.451 149
3 57 T4.77 10.35

As can be seen in Table 3, of the participating pre-service teachers, 66 are first-year students and 57 are third-year
students. It is seen that the pre-service science teachers’ perceptions of the principles of scientific research do not vary
significantly depending on the grade level variable [t(;,3 = 1.451, p>.05].

3.4 Findings Related to the Fourth Sub-problem

Arithmetic means and standard deviations related to the pre-service science teachers’ scores taken from the “Scale of
Scientific Research Principles” in relation to the state of following scientific publications are given in Table 4.

Table 4. Arithmetic means and standard deviations related to the correlation between the pre-service science teachers’
perceptions of the principles of scientific research and their state of following scientific publications

State of following scientific publications N X S
Frequently 12 80.50 9.29
Sometimes 85 76.91 10.53
Never 28 72.89 9.78
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As can be seen in Table 4, the pre-service teachers’ frequency of following scientific publications is as follows: 12
pre-service teachers frequently follow them, 85 of them sometimes, and 28 never. In general it is seen that the mean
score of the pre-service teachers stating that they frequently follow scientific publications (X=80.50) is higher than that
of the other participants and the mean score of the pre-service teachers stating that they never follow scientific
publications (X=72.89) is lower than that of the other participants.

In order to determine whether the difference between the arithmetic means is statistically significant, one way variance
analysis was conducted and ANOVA results related to the correlation between the pre-service science teachers’ scores
taken from the “Scale of Scientific Research Principles” and their state of following scientific publication are presented
in Table 5.

Table 5. ANOVA results related to the correlation between the pre-service science teachers’ perceptions of the principles
of scientific research and their state of following scientific publications

Source of variance ~ Sum of squares sd Mean of squares F P
Between-groups 568.698 2 284.349

Within-groups 12852.102 122 105.345 2.699 071
Total 13420.800 124 -

The analysis results presented in Table 5 show that there is no statistically significant correlation between the
pre-service science teachers’ perceptions of the principles of scientific research and their state of following scientific
publications [F.12=2.699, p>.05].

4. Results

The results obtained through this study conducted to determine the pre-service teachers’ perceptions of the principles of
scientific research can be summarized as follows:

1) In general, the pre-service science teachers’ perception levels of the principles of scientific research were found to be

high.

2) The pre-service science teachers’ perceptions of the principles of scientific research vary significantly depending on
their gender; however, they do not vary significantly depending on grade level and the state of following scientific
publications.

5. Discussion

It was concluded that the pre-service science teachers’ perceptions of the principles of scientific research vary
significantly depending on the gender variable. When the literature is reviewed, it is seen that researchers such as Lee et
al. (2004), Brown and Melear (2006), Crawford (2007) also reported that gender variable leads to significant differences.
These studies support this finding of the current study. There are some other studies that do not support this finding in
the literature. Schwarz and Gwekwerere (2007), Varma (2007), Duncan, Pilitsis and Piegaro (2010) concluded that
gender variable does not lead to significant differences in terms of inquiry-based education and accordingly the
principles of scientific research. These studies are not parallel to this finding of the current study. This finding can be
interpreted as the male students are better in forming research questions, planning research, conducting research,
collecting data and reporting results than the female students.

Furthermore, it was concluded that the pre-service science teachers’ perceptions of the principles of scientific research
do not vary significantly depending on grade level. Thus, it can be argued that the pedagogical content area courses
taken in the first year and in the third year and applications conducted in these courses do not affect these perceptions of
the students. Tatar et al. (2014) reported a significant difference between the first year students and the students from
the other grade levels in favor of the students from higher grades.

The state of following scientific publications was found to be not affecting the pre-service science teachers’ perceptions
of the principles of scientific research. In other words, the state of following scientific publications does not affect the
stages of forming questions, planning research, conducting research, collecting data and reporting results. When the
literature was reviewed, no study examining the relationship between the perception of the principles of scientific
research and the state of following scientific research was encountered.

6. Suggestions
In light of the findings of the current study, following suggestions can be made:

1. As there is a paucity of research addressing pre-service science teachers’ perceptions of the principles of scientific
research in our country, there is a need for research in this field. In this regard, further research can be designed by using
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different data collection instruments and methods to determine pre-service teachers’ perceptions and to gather more
detailed information.

2. In education faculties, inquiry-based instructional activities should be integrated into courses so that students may
enhance their perceptions in this field.

3. Conducting studies in this field with different variables and samplings may be effective in improving the perception
of the principles of scientific research.

4. It is believed that encouraging students to follow scientific publications may contribute to the development of
positive perceptions of the principles of scientific research.
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