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Abstract

This study investigated the effect of the flipped classroom (FC) model on pre-service teachers' performance in
learning concepts and acquiring high-level cognitive skills in the science and research ethics course. The study
employed the pre-experimental research design and was conducted through a single group. 93 pre-service
teachers participated in this study. The data collection tools were achievement tests, project summary and
research proposals. The implementations was carried out face-to-face and with the Zoom Cloud Meetings. The
results revealed that FC model was more effective in learning concepts related to ethics, morality, ethical
principles, standards of ethical behavior and unethical behavior than in learning concepts related to science,
research and method. In addition, the present study found that the FC model was inadequately or moderately
effective in acquiring high-level cognitive skills in the science and research ethics course. On the other hand,
there were no statistically significant differences between female and male pre-service teachers' learning levels
of science-research-method and ethics concepts. The results further highlighted statistically significant
differences between the learning levels of the visual arts pre-service teachers and other pre-service teachers
about science and research ethics course concepts.
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Ters Cevrilmis Simif Modelinin Ogretmen Adaylarinin Arastirma Etigi
Kavramlarini1 Ogrenme Performanslarina Etkisi

Oz

Bu calismada ters cevrilmis sinif modelinin 6gretmen adaylarinin bilim ve arastirma etigi dersi
kapsamindaki kavramlar1 6grenme ve iist diizey bilissel beceriler edinme performanslarina etkisi
arastirilmistir. Arastirma tek bir grup Ulzerinden zayif deneysel arastirma deseni kullanilarak
yuritiilmistiir. Bu ¢alismaya 6gretmen yetistirme lisans programlarinda okuyan 93 6gretmen adayi
katilmistir. Veri toplama araglar1 basari testleri, proje 6zeti ve arastirma onerileriydi. Uygulamalar yiiz
ylze ve c¢evrim i¢i toplantilan ile gergeklestirilmistir. Bu ¢alismanin sonuglar, ters c¢evrilmis sinif
modelinin etik, ahlak, etik ilkeler, etik davranis standartlar1 ve etik olmayan davranislarla ilgili
kavramlar1 6grenmede bilim, arastirma ve yontemle ilgili kavramlar1 6grenmekten daha etkili oldugunu
ortaya koymustur. Ek olarak, bu ¢alismada, ters ¢evrilmis sinif modelinin bilim ve arastirma etigi
dersinde st diizey bilissel beceriler edinmede yetersiz veya orta derecede etkili oldugu tespit
edilmistir. Ote yandan, kadin ve erkek 6gretmen adaylarimin bilim-arastirma-yéntem kavramlarini
6grenme diizeyleri ile etik kavramlarim1 6grenme diizeyleri arasinda istatistiksel olarak anlaml fark
bulunmamistir. Analiz sonuglarina gore bilim ve arastirma etigi dersi kavramlari hakkinda gorsel
sanatlar 6gretmen adaylarn ile diger branslardaki 6gretmen adaylarinin 6grenme diizeyleri arasinda
istatistiksel olarak anlaml farkliliklar bulunmustur.

Anahtar Kelimeler: Bilim ve arastirma etigi, Lisans 68rencileri, Ters sinif modeli, Yiiz yiize.

Introduction

Countries are trying to improve their technologies due to the covid-19 pandemic that
affects the whole world and they also integrate developing technology with education systems.
Such global pandemics reveal new approaches for teaching and learning and they make some
approaches more appealing. The flipped classroom (FC) model is in the focus of researchers
during this global pandemic period.

The FC model allows students to access what they can learn through individual studies
outside of school. Answers of problematic issues in students' individual learning are sought in
synchronous environments. This approach is defined as the displacement of homework and in-
class course processing (Verleger & Bishop, 2013). In this model, theoretical knowledge is
learned individually, and students can apply what they have learned in the school environment
(Zownorega, 2013). Courses are recorded on video and students can access information at any
time and place (Talbert, 2012). Students most need teacher help in non-classroom
environments because they have to perform difficult tasks outside the classroom (Talbert,
2012). High-level cognitive activities are difficult for students, and these activities are focused
within the classroom. In the FC model, learning of content is carried out outside of the classroom
using online technologies, while problem solving activities are integrated as a component of the
course (Christiansen, 2014; Seery, 2015). FC model is based on learning the subject at home and
making its applications in the school environment, and the use of distance education system and
tools is important in this model (Bergmann & Sams, 2012).

This teaching model was first used in social sciences such as business, law, sociology,
psychology, and philosophy (Lage et al., 2000). Recently, it has been applied in the fields of
chemistry (Fautch, 2015; Eichler & Peeples, 2016), medical molecular biology (Kong et al,
2020), physics (Asiksoy & Ozdamli, 2016) and mathematics (Bhagat et al, 2016; Wei et al,,
2020). These studies investigated the effect of FC model on math performance of secondary
school students (Wei et al., 2020), students' learning success and motivation (Zheng et al,,
2020), pre-service teachers' science self-efficacy and attitudes (Gonzalez Gomez et al.,, 2019),
higher education students' creative thinking (Al Zahrani, 2015), students' success, motivation
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and self-efficacy (Asiksoy & Ozdamli, 2016) and foreign language students' oral competence
(Wuetal, 2017).

The literature on the educational research higlighted that students were the focus of
articles related to the FC model (e.g, Al-Zahrani, 2015; Wu et al, 2017). In addition, the
researchers carried out studies with higher education students and that control group
experimental desings were often used in the studies. On the other hand, the FC model was often
used in medical education, (e.g., Cheng et al., 2019; Strelan et al., 2020; Zheng et al., 2020) meta-
analysis studies were conducted, and the effect of the model on dependent variables was
investigated.

Importance of Research

Education researchers argue that teachers are generally far from educational research and do
not benefit as much from current educational research as they should (Costa et al., 2000;
Greenwood & Maheadly, 2001; McIntyre, 2005; Vanderlinde & van Braak, 2010). Discussions
about the gap between educational research and teacher practice focus in particular on the
functionality of educational research and its applicability and advantages for teachers (ilhan et
al., 2015). Yildirim et al. (2014) reported that only 10% of teachers regularly followed
educational research, while the teachers who followed it had difficulty understanding the
research and could not use it enough in practice. Teachers should be aware of new teaching
approaches. They are expected to learn these approaches and apply them in the classroom
environment. In addition, they should be able to integrate technology into their teaching.
Further, they should be able to guide students in preparing scientific research/project. For these
purposes, scientific research methods’ course is a compulsory course in teacher training
undergraduate programs in Tiirkiye since 2007. This course aims to provide pre-service
teachers with knowledge and skills about the scientific research process. In the following years,
the name of this course was changed to Tresearch methods in education’. Tosun (2014) reports
that this course provides pre-service teachers with skills such as literature review and article
writing. In addition, this course reduces the anxiety towards conducting scientific research
(Tosun, 2014). Tosun (2022) conducted a bibliometric analysis to reveal the trends of
educational research in Tirkiye and reported that teachers were among the co-authors in 3.2%
of the SSCI-indexed articles analyzed. In recent years, the visibility of teachers in scientific
studies such as postgraduate education, guidance in student projects increased. It is important
for teachers to learn the basic concepts and principles related to research ethics, as well as to
learn the concepts of Tesearch methods in education’ Thefore, teacher training undergraduate
programs were revised in Tiirkiye in 2018 and ‘science and research ethics’course was added as
a general culture elective course. The content of this course is presented below (Council of
Higher Education, 2018):

Science, nature of science, development of science and scientific research, ethics and ethical
theories, research and publication ethics, unethical behavior and ethical violations in the
research process, ethical issues related to authorship and copyright, biased publication,
editorial, refereeing and ethics, publication ethics and unethical behavior in the publication
process, legal legislation and boards related to research and publication ethics, stages to
follow when ethical violations are identified, frequent violations of research and publication
ethics and methods to prevent them.

The current study investigated the effect of the FC model on pre-service teachers'
performance in learning concepts and acquiring high-level cognitive skills in the science and
research ethics course. The independent variable of this research was FC model. Ethical issues of
the scientific research process were fictionalized and presented to pre-service teachers as
problem scenarios. Problem scenarios and possible reflections to scenarios were discussed in
the synchronous sessions. Pre-service teachers were expected to prepare a research proposal in
the present study. In addition, pre-service teachers were expected to define the main
components of the project summary. Thus, their performance in acquiring high-level cognitive
skills was measured. The following research questions were answered in the study:
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e What is the effect of the FC model on pre-service teachers' performance in learning
concepts and acquiring high-level cognitive skills in science and research ethics course?

e [s there a significant difference between pre-service teachers' learning levels of science-
research-method and ethics according to their gender and undergraduate education
programs?

Method

The current study employed the pre-experimental research design among quantitative research
approaches. The research was conducted through a single group. This design was preferred due
to the lack of a group equivalent to the experimental group (McMillan & Schumacher, 2006).

Sample

Pre-service teachers studying at a state university in Tiirkiye participated in this study. Non-
selective sampling technique was used in the sample selection. The participants were
determined according to purposive and convenience sampling techniques from non-selective
sampling technique (Fraenkel & Wallen, 2003). The participants were determined according to
their proximity to the researcher. In addition, research was conducted with a group rich in
information in the context of the purpose of the study. The implementations were carried out in
the spring semester of the 2019-2020 and in the autumn semester of the 2020-2021 academic
years. 93 pre-service teachers from different teaching programmes participated in this study.
Detailed information about the participants was presented in Table 1. 72% of the pre-service
teachers were female and 28% were male. In addition, 22.5% of the participant were pre-service
guidance and counseling teachers and %?21.5 were pre-service Turkish language teaching
teachers. Almost all of the participants were second-year undergraduate students (four of the
students were third-graders). The research was conducted in the science and research ethics
course from general culture elective courses. Participation in the research was voluntary.

Table 1.
Demographics of the sample

Frequency Frequency Total Total
for 2019- for 2020- frequency percentage
2020 years 2021 years €) (%)
Gender
Female 20 47 67 72.0
Male 8 18 26 28.0
Total 28 65 93 100
Teaching
programmes
Classroom teachers 7 5 12 13.0
Science teachers 6 6 6.5
Turkish teachers 2 18 20 21.5
Social studies teachers 9 3 12 13.0
Elementary mathematic 13 13 13.9
teachers
Visual arts teachers 3 6 9 9.6
Guidance and counseling 1 20 21 22.5
teachers
Total 28 65 93 100
Data Collection Tools
Achievement Tests

Achievement tests consisting of short-answer, true-false, open-ended and multiple-choice
questions were used in the present study. Achievement test questions were prepared by the
researcher. The questions were categorized by the researcher according to Bloom's revised
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taxonomy. Expert opinions were obtained for the content validity and cognitive category levels
of the tests. Achievement tests consisted of 21 questions for the midterm exam and 39 questions
for the final exam. Midterm exam included 13 multiple-choice, five short-answer and three open-
ended questions. Final exam included 26 multiple-choice, six short-answer, five true-false and
two open-ended questions. Test questions consisted of the concepts of science, research,
method, morality and ethics and the contents of the question, and they are presented in Tables 3,
4 and 5. These questions were in the categories of remembering, understanding and applying
according to Bloom's revised taxonomy. No pilot study of the tests was carried out before the
implementation. The difficulty and discrimination indixes of the questions included in the
achievement test were examined within the scope of the research. In addition, the reliability
coefficients of the tests were calculated based on the data collected in the research. This was
considered as a limitation of the study.

Project Summary and Research Proposal

Pre-service teachers were given a project summary in this study. Participants were asked to
determine the purpose, method, sample, data collection tools, data analysis, validity and
reliability and ethical issues of the project summary. In addition, pre-service teachers were
expected to prepare a research proposal at the end of the semester. Research proposals and
project summaries were used as data collection tools in this study. Bloom's revised taxonomy
consists of six categories. These are remembering, understanding, applying, analyzing,
evaluating, and creating. Skills in the category of analyzing, evaluating and creating require high-
level cognitive skills (Brown, 2004). These skills are complex, uncertain, require effort and
contain different answers (Resnick, 1987). According to Patterson and Smith (1986, as cited in
Wellman, 1997), higher-level cognitive skills do not mean memorizing information and
suggesting familiar answers to problems. These skills require the application of knowledge and
are necessary in situations of uncertainty, such as in real-life problems (Kitchener & Fischer,
1990). Pre-service teachers were expected to prepare a research proposal in present study.
Preparing research proposal is at the creating level according to Bloom's revised taxonomy.
Preparing a research proposal requires high-level cognitive skills, as the components must be
combined to create a new product. In addition, participants were asked to determine the
purpose, method, sample, data collection tools, data analysis, validity and reliability and ethical
issues of the project summary. Content analyzing of project summary is at the analyzing level
according to Bloom's revised taxonomy. Revealing the components of research requires high-
level cognitive skills, as it requires exploring how the components overlap with each other and
with all of the research. Research proposals could be prepared individually or as a group. The
choice of subjects for research proposals was not restricted to participants. The subject of the
research proposal was asked to relate to the education of their field. Project summary is
presented below (Project Coordinator: B...A A.U D...A):

19t question in the final exam: A project proposal titled “supporting the measurement and
evaluation processes of lecturers in distance education with an online educational portal” was
evaluated and it was decided to be supported by The Scientific and Technological Research Council
of Turkey (TUBITAK). First, the project team will analyze the needs related to the measurement
and evaluation activities carried out in distance education.... Interviews with approximately 200
academic staff will be conducted with semi-structured interview forms. Interviews will be
conducted with academic staff from different faculties of universities in the western Black Sea
region (Bartin University, Zonguldak Biilent Ecevit University, Karabiik University, Bolu Abant Izzet
Baysal University and Duzce University). The purpose of the interview was to understand the
experience and priorities of academic staff related to measurement and evaluation activities carried
out in distance education. An e-learning platform will be created accessible to all stakeholders with
the help of the needs analysis findings of the academic staff. Pre-service teachers were expected to
answer the following questions with the knowledge and skills they acquired in the science and
research ethics course:

1) What are the purposes of the project?
2) What is the method of project?
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3) What is the sample of the project?

4) What are the data collection tools of project?

5) What are the data analysis techniques of the project?

6) What are the validity and reliability issues of the project?
7) What might be the the ethical issues of the project?

Implementation

The implementation was carried out for 14 weeks, including 2 hours per week. The first five
weeks of the course were conducted face-to-face. The remaining weeks of the course were
conducted through distance education, as the COVID-19 pandemic was in a period of rapid
spread in Tiirkiye. The implementation process is presented in Figure 1.

Figure 1

Implementation process

Research process

Face to face f The first Distance education / The
five weeks remaining nine weeks
Scienctific research and features Research designs
Access to scientific knowledge Data collection tools
Research problem Sampling methods
-_

Data analysis
EasyClass

Validity and reliability
Academic reporting
Morality and ethics
Standards of ethical behaviour in science
Unethical behaviour in scientific publications
Plagiarism detection softwares (i-Thenticate, Turnitin)

Legal legislation and boards related to publication ethics

Course documents related to science, research, method and nature of science (e.g., term,
definition, concept, phenomenon, theory, law, hypothesis, misconceptions) were presented to
the participants with EasyClass program in the first weeks of the face-to-face course. FasyClass
program is a free learning management system. Pre-service teachers examined course
documents in out-of-school learning environments and learned the concepts in the documents.
Pre-service teachers' questions were answered face-to-face in the course. The common
misconceptions about the nature of science and the relationship between hypothesis, theory,
and law were explained at this stage. Then, course documents related to access to scientific
knowledge were presented from the FEasyClass program. Search engines (e.g., Google, Google
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Scholar), indexes (e.g., TR index) and online catolog scans (e.g., national library of Tiirkiye,
online catalog scan at Bartin's university library and national collective catalog scans) were
explained to participants in face-to-face course. In addition, how to scan in the thesis center of
the Council of Higher Education was explained in practice. Participants were second-year
undergraduate students. For this reason, the researcher explained indexes such as Web of
Science (WoS), Education Resources Information Center (ERIC) and Australian Education Index
(AEID). Course documents related to research problem were presented to the pre-service
teachers. Dependent and independent variables were explained to participants in face-to-face
course. Sample problem sentences and hypotheses were examined with participants. Additional
course documents (e.g., Karasar, 2000; Ertekin et al., 2002; Resnik, 2004; Yildirim & Simsek,
2006; Karasar, 2008; Balci, 2009; Buyiikoztiirk et al., 2010) were given so that pre-service
teachers would be prepared for courses. Pre-service teachers were expected to participate in
course discussions. Pre-service teachers were asked to determine the purpose and problems of
the research proposals at this stage. The educational contents for the first five weeks and the
following weeks are presented in Table 2.

Distance education courses were conducted through the Zoom Cloud Meetings program.
Course documents were presented through Distance Education Application and Research Center
before the synchronous courses. Distance education courses were given to participants as 80
minutes (two course hours) per week. Course video links were shared through Distance
Education Application and Research Center for students failed to attend the course. Course
documents related to research methods, sampling methods, data collection tools, data analysis
methods, validity, realibility and academic reporting were presented to the participants through
Distance Education Application and Research Center before the synchronous courses. Pre-
service teachers examined course documents in out-of-school learning environments and
learned the concepts in the documents. Pre-service teachers' questions were answered in the
synchronous courses. Differences between quantitative, qualitative and mixed approaches were
explained at this stage. Differences between experimental research designs were explained by
examples. In addition, the differences and similarities of the survey, scale and test were
explained in the synchronous courses. Pre-service teachers were asked to determine the
method, universe, sample, data collection tools, data analysis techniques and validity and
reliability of the research proposals at this stage. Pre-service teachers summarized their
structured research proposals in synchronous courses to the researcher and they received
feedback.

Course documents related to morality, ethics, the principles of scientific ethics and
standards of ethical behavior in science were presented in the following weeks. In addition,
course documents related to unethical behavior in scientific publications, i-Thenticate and
Turnitin programs were presented to the participants through Distance Education Application
and Research Center before the synchronous courses. Pre-service teachers examined course
documents in out-of-school learning environments and learned the concepts in the documents.
Pre-service teachers' questions were answered in the synchronous courses. The purposes,
functions, advantages and disadvantages of plagiarism detection softwares were explained in
practice. Pre-service teachers were informed that this program would be used to determine
similarity rates in research proposals. Finally, ethics issues such as research approval, voluntary
participation approval, parent permission approval, ethics boards in universities, ethics board
approval received from these boards were explained by examples.

Table 2.

Educational content
Weeks  Topics Educational content
The Scientific research and Science, research and method
first features Theory, law and hypothesis,
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five Access to scientific Search engines (e.g.: Google, Google Scholar),
weeks  knowledge Indexes (e.g.: TR index)
Online catolog scans
Thesis center of the Council of Higher Education
Research problem Dependent and independent variables
Sample problem sentences and hypotheses
The Research designs Quantitative (descriptive, comparative, correlational, survey),
next qualitative (cultural analysis, phenomenology, case study,
four grounded theory, concept analysis and historical analysis) and
weeks mixed research methods
Data collection tools Tests, surveys, interviews, observations and documents
Sampling methods Sample, universe, sample size
Data analysis Quantitative data analysis methods (descriptive-graphs,
frequency, arithmetic mean, median, mode, ranj, standard
deviation, variance and normal distribution- and inferential
statistics techniques) and qualitative data analysis techniques
(descriptive and content analysis)
Validity and reliability Validity and reliability
Academic reporting Pre-service teachers were asked to determine the method,
universe, sample, data collection tools, data analysis techniques
and validity and reliability of the research proposals at this stage.
Pre-service teachers summarized their structured research
proposals in synchronous courses to the researcher and they
received feedback.
The Morality and ethics Morality, ethics
last five Standards of ethics Honesty, attention, openness, freedom, honor share, education,
weeks  behaviour in science social responsibility, legality, equal opportunity, mutual respect,

Unethical behaviours in
scientific publications

Plagiarism detection
softwares

Legal legislation and
boards related to

publication ethics

and efficiency

Fabrication, falsification, duplication, salamization, plagiarism,
paraphrasing, not specifying supporters, and imaginary
authorship

i-Thenticate and Turnitin programs

Research approval, voluntary participation approval, parent
permission approval, ethics boards in universities, ethics board
approval received from these boards

Further, the ethical issues to be encountered in the scientific research process were
fictionalized and discussed with the participants in the synchronous environment. The problem
scenarios asked to the pre-service teachers in the synchronous sessions and the possible
reflections to answer the problem scenarious are presented below:

Problem Scenarious 1: You must prepare a research proposal within the scope of Science and
Research Ethics course. You should write the introductory part of your research proposal using
different sources. However, you have difficulties in how to cite and reference. How do you
resolve this situation?

[ use quotation marks for direct cites of up to 40 words.

[ give direct cites of more than 40 words in a separate and compressed paragraph.

[ cite reasonably from a single source.

I often include indirect cites in the text.

I cite all indirect and direct citations in the text.

[ indicate citations' diagnostic information in references.
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[ write the introductory part of the research proposal by cutting-pasting or copy-pasting from
different sources.

I change the statement I got from other sources and write it without citations as if the idea was
my own.

Since the document containing the transferred information is a secondary source, I give it as a
transmitter.

Problem Scenarious 2: You are investigating the effect of an argumentation-based learning
approach on middle school students' science achievement. What ethical issues do you pay
attention to for the methodology of the thesis?

Since the research will be conducted with middle school students, I first get approval from the
ethics committee.

[ get legal permission approval from Turkish Ministry of Education for the application.
Since underage students will participate in the research, I get parental permission.
[ conduct the research with volunteer participants.

[ get the necessary permissions from the developers for the data collection tools to be used in
the research.

[ do not receive any identifying information from participants.
In qualitative data analysis, I code for direct statements of participants.
[ declare that the data will only be used for research and will not be shared with other people.

Problem Scenarious 3: You want your draft article to be published as soon as possible. What path
do you follow in this process?

[ submit my article to more than one journal at the same time. Whichever journal accepts my
article first, I withdraw my article from the other journal.

[ would like to contact the editor and ask him/her to send my article to the referees I know.
[ learn from the editor who the reviewers are and contact them.
Data Collection and Analysis

Research data was collected through the Microsoft Office 365 program. Pre-service
teachers received a username and password by the researcher's university to use this program.
Participants were given enough time to answer midterm and final exam questions. Midterm and
final exams were recorded with the Zoom Cloud Meetings program. The researcher explained
questions that students did not understand during the exam. Technical support was provided on
some issues (such as uploading the answers of open-ended questions into the system). Test
questions and options were reflected on the screens of students in different order (mixed)
during the exam.

Quantitative data were analyzed using descriptive statistics techniques. The results were
presented with percentage and frequency tables. The researcher examined the difficulty and
discrimination indexes of the test items and KR-20 reliability coefficients of tests. Independent
samples t-test and one way ANOVA were used to determine whether the participants' learning
levels of the concepts of science and research ethics course differed according to gender and
undergraduate teaching programmes variables. Research proposals and project summary were
rated according to the evaluation criteria in the rating forms. The rating forms included four
sections (introduction, methodology, ethical issues and references) for the 2019-2020 academic
year and eight sections (purpose, method, sample, data collection tools, data analysis, validity
and reliability, ethical issues and references) for the 2020-2021 academic year. Each evaluation
criteria in the rating forms were examined according to categories that were not made, partially
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made, adequately made and fully made. The maximum points that could be obtained from the
evaluation criteria in the rating forms are presented in Table 6.

Ethics Declaration

This study followed all the rules stated to be followed within the “Higher Education Institutions
Scientific Research and Publication Ethics Directive” scope. None of the actions specified under
the title of “Actions Contrary to Scientific Research and Publication Ethics,” which is the second
part of the directive, were not carried out.

Since the article was prepared before 2020, ethics committee approval was not obtained.
Results
Findings of the Midterm Exam

The science and research ethics course performances of pre-service teachers were revealed in
this study with midterm and final exams. Participants answered a total of 21 questions in the
midterm exam, including 13 multiple-choice, five short-answer and three open-ended. Each
correct answer (for short-answer and multiple-choice questions) was rated with 1 point and
each wrong answer was rated with 0 points. Descriptive analysis results are presented in Figure
2. The mean of the exam including short-answer and multiple-choice questions was 12.00 and
standard deviation was 3.28. The minimum score on this exam was 3.0 and the maximum score
was 17.0. Correct answer percentages and difficulty and discrimination indexes for each
question are presented in Table 3.
Figure 2
Descriptive statistics for midterm and final exam (for short-answer, true-false and multiple-
choice questions)
407 Knowledge levels
36

o T T 1
Midterm exam Final exam

As shown in Table 3, the percentage of correct answers to the short-answer and multiple-
choice questions was between 40.8% and 91.3%. One of the hard questions for pre-service
teachers was the thirteenth question (7here is no significant difference between the self-efficacy
levels to prepare research proposal of the pre-service teachers participating in the “science and
research ethic course” according to their undergraduate programs). This question was at the
applying level according to Bloom’s category. According to 43.0% of participants, the answer to
this question was finding. In addition, the question answered correctly by most participants was
the third question (Which of the following is not unethical behavior in scientific publications).
This question was at the understanding level according to Bloom’s category. 91.3% of
participants chose the option of writing their opinion in accordance with the rules of scientific
writing as the answer to this question. On the other hand, the short-answer questions in this
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section were at the remembering level according to Bloom’s category. The short-answer
questions answered correctly by most pre-service teachers were the fifteenth (...includes the
highest general standards of a society) and sixteenth (...are not general standards of behavior,
but standards of a particular profession, job, institution, or group in society) questions. For these
questions, the pre-service teachers' answers were morality (for fifteenth question) and ethics
(for sixteenth question). The difficulty indexes of short-answer and multiple-choice questions
were in the range of 0.38-0.90. In addition, discrimination indexes were in the range 0.16-0.72.
The difficulty indexes of the second, third, fourth and sixth questions were too high and the
discrimination index of the fourth question was too low. On the other hand, the average
difficulty index was 0.63 and the average discrimination index was 0.44. The reliability
coefficient of KR-20 was calculated as r = 0.77.

Table 3.

Correct answer percentage, difficulty and discrimination indexes for short answer and multiple
choice questions (N=93)

Question  Cognitive Content Frequency Percentage Difficulty Discrimi
type process of correct (%) nation
answers
®
1 MC Understanding  Literature 41 44.0 0.44 0.56
review
2% MC Remembering Confusius’s 80 86.0 0.86 0.28
statement on
morality
3* MC Understanding  Unethical 85 91.3 0.90 0.20
issues
4 MC Understanding  Problem 80 86.0 0.88 0.16
5 MC Understanding ~ Method 45 48.3 0.48 0.24
6 MC Understanding  Research 74 79.5 0.82 0.28
subject
7 MC Applying The 70 75.2 0.70 0.52
dependent
variable
8* MC Remembering Plagiarism 51 54.8 0.52 0.64
9 MC Applying Discussion 52 55.9 0.50 0.52
10 MC Understanding  Nature of 52 55.9 0.64 0.48
science
11 MC Applying Primary 53 56.9 0.60 0.72
sources
12 MC Applying Hypothesis 46 49.4 0.52 0.48
13 MC Applying Finding 40 43.0 0.42 0.44
14 SA Remembering Science 55 59.1 0.58 0.28
15* SA Remembering Morality 79 84.9 0.76 0.40
16* SA Remembering Ethics 75 80.6 0.72 0.56
17 SA Remembering Phenomenon 63 67.7 0.64 0.64
18 SA Remembering Hypothesis 38 40.8 0.38 0.60

Multiple choice=MC(; Short answer= SA; *Ethical issues

Three open-ended questions were asked in the midterm exam. The maximum score and
descriptive analysis results for each open-ended question are presented in Table 4. Open-ended
questions were at the understanding and applying level according to Bloom's category. Pre-
service teachers scored high on questions such as “ist the stages of the scientific method” and
“what are the standards of ethical behavior in science’. Evaluation of the content of the 21
questions for the midterm exam revealed that pre-service teachers’ performance related to
science and research concepts was lower than their performance related to morality and ethics.

EURASIAN JOURNAL OF TEACHER EDUCATION, 2023, 4(2), 134-156



145 C. TOSUN

Table 4.

Mean and standard deviation for open-ended questions in the midterm exam (N=93)

2019-2020 academic years

Question Cognitive process  Content N Mean SD Min Max
type
19 OE-10 points  Applying Literature review, 28 421 1.25 2.0 7.0
Types of
information sources
20  OE-7 points Understanding Steps of scientific 28 6.10 1.66 0.0 7.0
method
21* OE-7 points Understanding Standards of ethical 28 6.57 1.25 1.0 7.0

behavior in science

2020-2021 academic years

Question Cognitive process  Content N Mean SD Min Max
type
19 OE-12 points  Applying Literature review, 65 5.06 2.52 1.0 11.0
Types of
information sources
20  OE-9 points Understanding Steps of scientific 65 5.75 3.28 0.0 9.0
method
21* OE-7 points Understanding Standards of ethical 65 4.67 2.59 0.0 7.0

behavior in science

OE=O0pen-ended; Min=Minimum; Max=Maximum; *Ethical issues
Findings of the Final Exam

Pre-service teachers answered a total of 39 questions in the final exam, including 26 multiple-
choice, six short-answer and five true-false and two open-ended. Each correct answer (for short-
answer, true-false and multiple-choice questions) was given 1 point and each wrong answer was
given 0 point. Descriptive analysis results for final exam are presented in Figure 2. The mean of
the exam including short-answer, true-false and multiple-choice questions was 25.01 and a
standard deviation was 5.53. The minimum score on this exam was 12.0 and the maximum score
was 36.0. Correct answer percentages and difficulty and discrimination indexes for each
question are presented in Table 5.

Table 5.

Correct answer percentage, difficulty and discrimination indexes for short answer, true-false
and multiple choice questions (N=93)

Question Cognitive Content Frequency Percentage Difficulty Discrimination
type process of correct (%)
answers
®
1 MC Understanding Interview 47 50.5 0.50 0.52
2 MC Understanding Survey 56 60.2 0.58 0.12
3 MC Understanding Survey 71 76.3 0.70 0.52
4 MC Applying Universe- 49 52.7 0.52 0.80
Sample
5 MC Applying Survey 38 40.9 0.44 0.24
research
method
6 MC Understanding Sampling 42 45.2 0.44 0.40
7 MC Understanding Qualitative 44 47.3 0.50 0.52
data
collection
method
8 MC Understanding Nature of 42 45.2 0.58 0.68
science
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9 MC Applying Hypothesis 50 53.8 0.54 0.52
10 MC Applying Findings 54 58.1 0.54 0.44
11* MC Remembering Cited 81 87.1 0.88 0.16
12 MC Applying Correlational 50 53.8 0.48 0.72
research
method
13 MC Understanding Research 80 86.0 0.84 0.32
methods
14* TF Remembering  Ethics 59 63.4 0.60 0.56
15* TF Remembering  Morality 72 77.4 0.80 0.40
16* MC Understanding Honesty 89 95.7 0.98 0.04
17* MC Understanding Honesty 84 90.3 0.88 0.16
18* MC Understanding Attention- 88 94.6 0.90 0.12
Error
20%* SA Remembering Honesty 55 59.1 0.60 0.64
21* MC Applying Open and 38 40.9 0.36 0.24
accessible
publications
22%* SA Remembering Justice 66 71.0 0.66 0.60
23* SA Remembering Freedom 73 78.5 0.70 0.28
24* MC Understanding Education 85 91.4 0.88 0.24
25% MC Understanding  Social 32 34.4 0.42 0.52
responsibility
26* MC Understanding Legality 79 84.9 0.84 0.24
27* SA Remembering  Scientific 54 58.1 0.54 0.44
competence
28* SA Remembering  Mutual 54 58.1 0.56 0.40
respect
29* MC Understanding Productivity 83 89.2 0.82 0.36
30* MC Understanding Fabrication 80 86.0 0.86 0.20
31* MC Understanding Falsification 71 76.3 0.74 0.44
32* MC Understanding Duplication 54 58.1 0.74 0.28
33* TF Understanding Duplication 63 67.7 0.68 0.40
34* MC Understanding Salamization 83 89.2 0.84 0.24
35* SA Remembering Plagiarism 66 71.0 0.70 0.44
36* TF Understanding Paraphrasing 90 96.8 0.96 0.08
37* TF Understanding Institution 60 64.5 0.66 0.12
contribution
38* MC Understanding Imaginary 43 46.2 0.44 0.32
authorship

Multiple choice=MC; Short answer=SA; True-False=TF; *Ethical issues

As shown in Table 5, the percentage of correct answers to the short-answer, true-false and
multiple-choice questions was between 34.4% and 96.8%. The most difficult question for pre-
service teachers in the final exam was the twenty-fifth question ( Which of the following cannot
be explained by social responsibility from the standards of ethical in science?). This question
was at the understanding level according to Bloom’s category. In addition, the question
answered correctly by most participants (96.8%) was the thirty-sixth question (/s it unethical
behavior to write as if it is your own opinion by changing someone else’s ideas or thoughts
without specifying the sources used?). This question was at the understanding level according to
Bloom’s category. The difficulty indexes of short-answer, true-false and multiple-choice
questions were in the range of 0.36-0.98. In addition, discrimination indexes were in the range
0.04-0.80. The difficulty indexes of the questions 11, 13, 16, 17, 18, 24, 26, 29, 30, 34 and 36
were too high and the discrimination index of the questions 2, 11, 16, 17, 18, 36 and 37 were too
low. On the other hand, the average difficulty index was 0.66 and the average discrimination
index was 0.37. The reliability coefficient of KR-20 was calculated as r = 0.84.

Two open-ended questions were asked in the final exam. The maximum score and
descriptive analysis results for 39th question are presented in Figure 3. This question was at the

EURASIAN JOURNAL OF TEACHER EDUCATION, 2023, 4(2), 134-156



147 C. TOSUN

applying level according to Bloom’s category. The average score of the 39t question (£xplain the
principle of using the i-Thenticate program in scientific research and for what purpose it is
used) was 7.38 (SD=2.24) for the 2019-2020 academic year (N=28) and 3.59 (SD=2.08) for the
2020-2021 academic year (N=65). Pre-service teachers' answers to the other open-ended
question were analyzed with research proposals.

Figure 3
Mean and standard deviation for open-ended question in the final exam (N=93)

10— 10

39th question

o —= T
2018-2020 Academic years 2020-2021 Academic years

Lal
= 1

Findings for the Project Summary and Research Proposals

Pre-service teachers were given a project summary in the 19th question. Participants were asked
to determine the purpose, method, sample, data collection tools, data analysis, validity and
reliability and ethical issues of the project summary. This question was at the analyzing level
according to Bloom'’s category. The average score of the 19th question was 10.92 (SD=4.62) for
2019-2020 academic year and 15.18 (SD=6.14) for the 2020-2021 academic year (See Table 6).

Table 6.
Mean and standard deviation for research proposal and project summary

2019-2020 Academic years

Question type Cognitive  Content N Mean SD Min Max
process
Project summary-27 points Analyzing  Content analysis 28 1092 4.62 0 19
(19t question) of project
summary
Research proposal
Introduction-7 points Creating Research proposal 28 192 1.80 0 5
Methodology-7 points 2.0 2.22 0 7
Ethical issues-10 points 135 2.29 0 7
References-1 points .58 .50 0 1
All of the research 585 6.02 0 18
proposal-25 points
2020-2021 Academic years
Question type Cognitive  Content N Mean SD Min Max
process
Project summary-40 points Analyzing  Content analysis 22 15.18 6.14 6 26
(19t question) of project
summary
Research proposal
Purpose-5 points Creating Research proposal 43  2.88 1.53 0 5
Method-5 points 1.79  1.68 0 5
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Sample-5 points 311 186 0 5
Data collection tools-5 2.65 132 0 4
points

Data analysis-5 points 1.62 155 0 4
Validity and realibility-3 .86 1.03 0 3
points

Ethical issues-10 points 486 287 0 7
References-2 points 1.53 .76 0 2
All of the research 1932 1065 O 33

proposal-40 points

Min=Minimum; Max=Maximum

In addition, pre-service teachers were expected to prepare a research proposal at the end
of the semester. Preparing research proposal was at the creating level according to Bloom's
revised taxonomy. The research proposals were rated 25 points for the 2019-2020 and 40
points for the 2020-2021 academic years. Research proposals were rated according to the
evaluation criteria in the rating forms. The rating forms included four sections (introduction,
methodology, ethical issues and references) for the 2019-2020 academic year and eight sections
(purpose, method, sample, data collection tools, data analysis, validity and reliability, ethical
issues and references) for the 2020-2021 academic year. All participants prepared research
proposals for the 2019-2020 academic year. Preparing a research proposal was left to the
students' choice for the 2020-2021 academic year and 22 pre-service teachers did not prepare
research proposal. Pre-service teachers who did not prepare a research proposal were expected
to determine the purpose method, sample data collection tools, data analysis, validity and
reliability and ethical issues of the project summary. The similarity percentages of the research
proposals were examined using /-Thenticate program. Descriptive analysis results for research
proposals are presented in Table 6. The mean scores of the research proposals were 5.85
(SD=6.02) for the 2019-2020 academic year and 19.32 (SD=10.65) for the 2020-2021 academic
year. The results indicated that pre-service teachers acquired high-level cognitive skills at a
moderate or inadequately level in the science and research ethics course.

Pre-Service Teachers' Performance According to Gender and Undergraduate Teaching
Programmes

The study investigated whether there was a significant difference between the levels of learning
the concepts of science-research-method and ethics of the pre-service teachers according to
their gender and their undergraduate teaching programmes variables. For this purpose, the
questions in the midterm and final exams were divided into two groups as science-research-
method questions and ethics questions (for questions in Table 3 and Table 5). The normality of
the data was checked according to central tendency measures and kurtosis and skewness
coefficients. The results indicated that the mode, median and the mean values of the science-
research-method questions and ethics questions were close to each other. Skewness and
kurtosis coefficients are given in Table 7. The data for science-research-method questions, ethics
questions and overall questions were in a normal distribution range.

Table 7.

Skewness and kurtosis coefficients

Skewness Kurtosis
Science-Research-Method -273 -.504
Ethics -.520 -471
Total -.393 -.560

The mean score for science-research-method questions was 14.32 (SD = 4.54), while the
mean score for ethics questions was 22.29 (SD = 4.31). The independent samples t-test was
used to investigate whether there was a statistically significant difference between pre-service
teachers' levels of learning about science-research-method and ethics concepts according to
their gender. The results highlighted no statistically significant differences between female and
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male pre-service teachers' learning levels of science-research-method and ethics concepts (see
Table 8).

Table 8.
Independent sample t-test according to gender
N M SD t DF p

Science-Research-Method Female 67 14.79 4.47 1.591 44.541 119
(Max. 25 points) Male 26 13.11 4.58
Ethics Female 67 22.64 4.38 1.310 48.922 .196
(Max. 30 points) Male 26 21.38 4.06
Total Female 67 37.43 8.14 1.617 47.789 112
(Max. 55 points) Male 26 34.50 7.73

In addition, a one way ANOVA was used to investigate whether there was a statistically
significant difference between pre-service teachers' levels of learning about science-research-
method and ethics concepts according to their their undergraduate teaching programmes. The
results indicated statistically significant differences in the learning levels of pre-service teachers
of the science-research-method and ethics concepts according to their their undergraduate
teaching programmes (see Table 9).

Table 9.
ANOVA according to undergraduate teaching programmes
Sum of squares df Mean square F p n2
Science-research- Between groups 473.307 6 78.884 4.754 .000* .249
method Within groups 1427.016 86 16.593
Total 1900.323 92
Ethics Between groups 664.101 6 110.684 9.108 .000* .388
Within groups 1045.060 86 12.152
Total 1709.161 92
Total Between groups 2139.396 6 356.566 7.882 .000* .354
Within groups 3890.668 86 45.240
Total 6030.065 92

According to the Scheffe test results, statistically significant differences were found
between the learning levels of the visual arts pre-service teachers (M = 15.33, SD = 2.69) and
other pre-service teachers [Fs6 = 9.108; p < .05)] about ethics concepts. These differences
were in favor of classroom pre-service teachers (M = 26.16, SD = 2.20), science pre-service
teachers (M = 23.66, SD = 4.03), Turkish language teaching pre-service teachers (M = 21.85, SD
= 3.97), social sciences pre-service teachers (M = 21.41, SD = 3.23), elementary mathematics
pre-service teachers (M = 22.76, SD = 3.85) and guidance and counselling pre-service teachers
(M = 23.28, SD = 3.59). In addition, statistically significant differences were found between the
learning levels of the visual arts pre-service teachers (M = 24.11, SD = 4.01) and other pre-
service teachers [Fs6 = 7.882; p < .05)] about science and research ethics course concepts.
These differences were in favor of classroom pre-service teachers (M = 43.16, SD = 5.52),
Turkish language teaching pre-service teachers (M = 36.25, SD = 6.95), elementary
mathematics pre-service teachers (M = 38.38, SD = 6.94) and guidance and counselling pre-
service teachers (M = 38.95, SD = 6.69). According to the Tamhane test results, statistically
significant differences were found between the learning levels of the visual arts pre-service
teachers (M = 8.77, SD = 1.64) and other pre-service teachers [Fs6 = 4.754; p < .05)] about
science-research-method concepts. These differences were in favor of classroom pre-service
teachers (M = 17.00, SD = 4.30), Turkish language teaching pre-service teachers (M = 14.40, SD
= 3.71), social sciences pre-service teachers (M = 13.08, SD = 3.20), elementary mathematics
pre-service teachers (M = 15.61, SD = 3.47) and guidance and counselling pre-service teachers
(M =15.66,SD =4.35).

Conclusion and Discussion
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The current study investigated the effect of the flipped classroom (FC) model on pre-
service teachers' performance in learning concepts and acquiring high-level cognitive skills in
the science and research ethics course. The independent variable of this study was the FC model.
Dependent variables of present study were the performance levels of pre-service teachers in
learning concepts related to science, research and ethics and acquiring high-level cognitive
skills. The data collection tools' reliability coefficients were calculated from the data of this
study. The average difficulty indexes were 0.63 for the midterm exam and 0.66 for the final
exam. In addition, the average discrimination indexes were 0.44 for the midterm exam and 0.37
for the final exam. Further, the reliability coefficients of KR-20 were calculated as r = 0.77 for
the midterm exam and as r = 0.84 for the final exam. The difficulty indexes of the data collection
tool items should be in the range of 0.1 and 0.9 (Walsh & Betz, 2000). The average difficulty level
for four-option items is 0.62 and the average difficulty level for three-option items is 0.66
(Kaplan & Saccuzzo, 1997). In addition, if the reliability coefficient of the success test is 0.67, it is
acceptable (Shum et al,, 2006). The results of the present study indicated that the data obtained
from the midterm and final exams were reliable.

The present study revealed that at least half of pre-service teachers had difficulties in
learning concepts related to methods, hypothesis, findings, survey research method, sampling,
qualitative data collection techniques, literature review, types of information sources and nature
of science. In addition, the results indicated that at least half of the participants did not learn
ethics concepts such as social responsibility, imaginary authorship and open and accessible
publications. The mean score for science-research-method questions was 14.32 (SD = 4.54),
while the mean score for ethics questions was 22.29 (SD = 4.31). These results may be
interpreted to mean that FC model was more effective in learning concepts related to ethics,
morality, ethical principles, standards of ethical behavior and unethical behavior than in
learning concepts related to science, research and method. It is thought that the pre-service
teacher performance in ethical issues causes from the discussion of scenarios and possible
reflections in synchronous courses. Thai et al. (2017) report that the FC model is more effective
in improving the learning performance of undergraduate sophomores than blended learning,
traditional learning and e-learning setting. Further, Fautch (2015) underpins that FC approach
in teaching organic chemistry improves the comprehensiveness of materials and improves
students' performance. Students learning with FC approach performed better on the final exam
of the statistics course than their peers in the traditional classroom (Peterson, 2016). Bhagat et
al. (2016) have found that the FC approach is more effective in students' success in learning
trigonometry than the traditional teaching method. A study conducted with English language
teaching pre-service teachers in a classroom management course found that with FC approach,
students had better learning outcomes than traditional teaching method students (Kurt, 2017).
The related literature illustrated that the FC model was effective in improving the learning
performance of students compared to the traditional teaching method in statistics,
trigonometry, organic chemistry and classroom management courses. On the other hand,
Algarni and Lortie-Forgues (2023) conducted a study with 281 middle school students in Saudi
Arabia, where mathematics achievement was low. After eight weeks of practice, the researchers
reported that while the FC model had a positive effect on students' self-efficacy levels compared
to traditional teaching, there was no significant difference in math achievement. Similarly, Clarck
(2015) reported that there was no difference between those taught in FC model and traditional
teaching environments in terms of academic performance. The current study revealed the effect
of the FC model on pre-service teachers' learning performance of science, research, method and
ethics concepts, and thus contributed to the educational literature. The limitation of this study
was that the research was conducted with a single group.

This study found no statistically significant differences between female and male pre-
service teachers' learning levels of science-research-method and ethics concepts. According to
the results of the study conducted with engineering students, the researchers reported that the
FC model had a significant effect on student grades in favor of female students compared to the
traditional teaching method (Chiquito et al., 2019). In additional, researchers found that female
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students increased their self-efficacy in producing the desired performance in language learning
with the FC model (Namaziandost & Cakmak, 2020).

In addition, the study revealed statistically significant differences between the learning
levels of the visual arts pre-service teachers and other pre-service teachers about science and
research ethics course concepts. These differences were in favor of other branch pre-service
teachers. The related literature is rich with studies focusing on the effect of the FC model on the
performances, perceptions and emotions of pre-service teachers from different branches (e.g.,
science, English language teaching, primary school) (Jeong et al,, 2018; Akayoglu, 2021;
Barahona et al, 2022). In addition, Fidan (2023) investigated the effect of microlearning-
supported FC model on learning performance, motivation and engagement of pre-service
teachers. Pre-service teachers studying in three different teaching programs (in the department
of Math Teaching, Turkish Language Teaching and Psychologial Counseling and Guidance)
participated in the study but no comparisons were made based on teaching programs. The
results of the present study will contribute to the relevant literature. The result of the current
study may be due to the fact that the gradual development of art education as a discipline or a
field of research is slow compared to other fields of education.

Another result of this study was that the FC model was inadequately or moderately
effective in acquiring high-level cognitive skills in the science and research ethics course.
Preparing research proposal was at the creating level according to Bloom's revised taxonomy. In
addition, content analysis of project summary was at the analyzing level according to Bloom’s
category. The present study found that pre-service teachers were inadequate or moderately
adequate in activities that required high-level cognitive skills. Shih and Huang (2019) reported
that the control of students over learning in FC facilitated their metacognitive strategies. In
addition, Day (2018) found that FC students performed better in correctly answering high-level
analytical multiple-choice questions in the anatomy course.

As for the limitations of the present study, this experimental study was carried out with a
single group. The researcher recommends to conduct quasi-experimental pretest-posttest
design studies with a relatively larger sample. Teachers who follow educational research have
difficulty understanding the research and cannot use it enough in their profession (Yildirim et
al., 2014). Future studies can develop a situational judgment test (SJT) to reveal the
competencies of pre-service teachers in term of science and research ethics. To overcome such
difficulties, the science and research ethics course is conducted interactively with online
scenario-based learning activities. After the application, pre-service teachers’ competence levels
regarding the ethical dimension of scientific research can be examined with S]T.
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Genisletilmis Ozet
Giris
Tiim diinyay: etkisi altina alan COVID-19 pandemisi nedeniyle iilkeler bir yandan, teknolojilerini
gelistirme cabasi harcamakta, bir yandan ise gelisen teknoloji ile egitim sistemlerini entegre

etmeye ugrasmaktadirlar. Bu gibi kiiresel salgin durumlar1 6gretme ve 6grenmeye yonelik yeni
yaklasimlarin ortaya cikmasina veya var olan bazi yaklasimlarin daha ¢ok tercih edilmesine
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olanak saglar. Bu kiiresel salgin doneminde de 6gretim ve 6grenme silirecinde bir yaklasim
olarak bilinen ters yiiz sinif modeli arastirmacilarin ilgi odag1 haline gelmistir.

Egitim arastirmacilari, Ogretmenlerin genellikle egitim arastirmalarindan uzak
olduklarini ve mevcut egitim arastirmalarindan gerektigi kadar yararlanamadiklarini
tartismaktadirlar (Costa, Marques ve Kempa, 2000; Greenwood ve Maheadly, 2001; Mcintyre,
2005; Vanderlinde ve van Braak, 2010). Egitim arastirmalar1 ile 6gretmen uygulamalari
arasindaki bosluga iliskin tartismalar, oOzellikle egitim arastirmalarinin islevselligi ve
ogretmenler tarafindan uygulanabilirligi iizerine odaklanmaktadir (ilhan vd., 2015). Yildirim vd.,
(2014) ogretmenlerin sadece %10'unun diizenli olarak egitim arastirmalarini takip ettigini,
takip eden 6gretmenlerin ise aragtirmalar1 anlamakta zorlandiklarini ve mesleklerinde yeterince
kullanamadiklarini bildirmiglerdir. Ogretmenler yeni 6gretim yaklasimlarinin farkinda olmaldir.
Bu yaklasimlar1 6grenmeleri ve sinif ortaminda uygulamalar1 beklenir. Ayrica, teknolojiyi
ogretim yaklasimlarina entegre edebilmelidirler. Ote yandan, o6grencilere bilimsel
arastirma/proje hazirlamada rehberlik edebilmelidirler. Bu amagla Tiirkiye'de 2007 yilindan bu
yana O0gretmen yetistirme lisans programlarinda ‘Bilimsel Arastirma Yontemleri' dersi zorunlu
bir ders olarak okutulmaktadir. Bu ders, 6gretmen adaylarina bilimsel arastirma stireci hakkinda
bilgi ve beceri kazandirmayr amaclamaktadir. ilerleyen yillarda bu dersin adi ‘Egitimde
Arastirma Yontemleri’ olarak degistirilmistir. Tosun (2014), bu dersin 6gretmen adaylarina
literatiir taramas1 ve makale yazma gibi beceriler kazandirdigini bildirmistir. Ayrica bu ders
bilimsel arastirma yapma kaygisini azaltmistir (Tosun, 2014). Tosun (2022), Tirkiye'deki
egitim arastirmalarinin egilimlerini ortaya c¢ikarmak icin yaptig1 bibliyometrik analiz
calismasinda, analiz ettigi SSCI indeksli makalelerin %3,2'sinde 6gretmenlerin ortak yazarlar
arasinda yer aldigini bildirmistir. Son yillarda lisansiistii egitim, 6grenci projelerinde rehberlik
gibi bilimsel calismalarda &égretmenlerin goriiniirligii artmistir. Ogretmenlerin ‘egitimde
arastirma yontemleri’ dersi kapsamindaki kavramlari 6grenmelerin yani sira arastirma etigi ile
ilgili temel kavram ve ilkeleri 6grenmeleri de énemlidir. Bu nedenle 2018 yilinda Tiirkiye'de
O0gretmen yetistirme lisans programlari revize edilmis ve genel kiiltiir secmeli dersi olarak ‘Bilim
ve Arastirma Etigi' dersi ilave edilmistir.

Bu calismada ters yiiz sinif modelinin 6gretmen adaylarinin bilim ve arastirma etigi dersi
kavramlarini 6grenme ve {st diizey bilissel beceriler edinme performanslarina etkisi
arastirilmistir. Bu arastirmanin bagimsiz degiskeni ters yiiz sinif modelidir. Bilimsel arastirma
strecinin etik konulari kurgulanmis ve 06gretmen adaylarina problem senaryolari olarak
sunulmustur. Eszamanli oturumlarda problem senaryolar1 ve senaryolara olasi refleksler
tartislmistir. Bu calismada Ogretmen adaylarindan bir arastirma oOnerisi hazirlamalari
beklenmistir. Ayrica, 6gretmen adaylarindan proje 6zetinin ana bilesenlerini tanimlamalari
beklenmistir. Boylece iist diizey bilissel beceriler edinmedeki performanslar1 6l¢iilmistiir.
Calismada asagidaki arastirma sorularina cevap aranmistir:

e Ters yiiz smif modelinin 6gretmen adaylarinin bilim ve arastirma etigi dersi
kavramlarin1 6grenme ve list diizey bilissel beceriler kazanma performanslarina etkisi
nedir?

e Ogretmen adaylarinin bilim-arastirma-yéntem ve etik kavramlarin1 6grenme diizeyleri
arasinda cinsiyet ve 6grenim gorilen lisans programlarina gére anlamh bir fark var
midir?

Yontem

Bu ¢alismada nicel arastirma yaklasimlarindan zayif arastirma deseni kullanilmistir. Arastirma
tek bir grup iizerinden ylriitiilmiistiir. Deney grubuna esdeger bir grubun olmamasi nedeniyle
bu desen tercih edilmistir (McMillan & Schumacher, 2006).

Sonug ve Tartisma

Bu calismada kullanilan veri toplama araglarinin giivenirlik katsayilar1 ¢alismada toplanan
verilerden hesaplanmistir. Ortalama giicliik indeksi ara sinav i¢in 0.63, final sinavi icin 0.66
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olarak belirlenmistir. Ayrica ortalama ayirt edicilik indeksi ara sinav icin 0.44, final sinavi icin
0.37 olarak belirlenmistir. Diger taraftan KR-20 giivenirlik katsayilari ara sinav icin r=0.77, final
sinavl i¢in r=0.84 olarak hesaplanmistir. Veri toplama aract maddelerinin zorluk indeksleri 0.1
ile 0.9 araliginda olmalidir (Walsh & Betz, 2000). Dort secenekli 6geler i¢in ortalama zorluk
seviyesi 0.62 ve li¢ secenekli 68eler i¢in ortalama zorluk seviyesi 0.66'dir (Kaplan & Saccuzzo,
1997). Ayrica basari testinin giivenirlik katsayis1 0.67 ise kabul edilebilir (Shum vd., 2006).
Mevcut calisma sonuglarina gore ara sinav ve final sinavindan elde edilen verilerin oldukca
giivenilir oldugu soylenebilir.

Bu ¢alisma, 68retmen adaylarinin en az yarisinin yontemler, hipotezler, bulgular, tarama
arastirma yontemi, érnekleme, nitel veri toplama teknikleri, literatiir taramasi, bilgi kaynaklari
tiirleri ve bilimin dogasi ile ilgili kavramlar1 6grenmede gii¢liik ¢cektigini ortaya koymustur.
Ayrica katilmcilarin en az yarisinin sosyal sorumluluk, hayali yazarlik, aciklik ve ulasilabilir
yayinlar gibi etik kavramlar1 6grenemedigi tespit edilmistir. Ote yandan bilim-aragtirma-yéntem
sorulari icin puan ortalamasi 14.32 (SS = 4,54), etik sorular1 i¢cin puan ortalamasi 22.29 (SS =
4.31) olarak belirlenmistir. Bu sonuglara gore ters ylz sinif modelinin etik, ahlak, etik ilkeler,
etik davranis standartlar1 ve etik olmayan davranislarla ilgili kavramlar1 6grenmede bilim,
arastirma ve yontemle ilgili kavramlar1 6grenmekten daha etkili oldugu soylenebilir. Ogretmen
adaylarinin etik konulardaki performansinda senkron derslerde senaryolarin ve olasi
reflekslerin tartisilmasinin etkili oldugu diisiiniilmektedir.

Bu ¢alismada kadin ve erkek 6gretmen adaylarinin bilim-arastirma-yontem kavramlarini
o0grenme diizeyleri ile etik kavramlarini 6grenme diizeyleri arasinda istatistiksel olarak anlamli
farklilik bulunmamistir. Ayrica calisma, gorsel sanatlar 6gretmen adaylar: ve diger branslardaki
O0gretmen adaylar1 arasinda bilim ve arastirma etigi dersi kavramlarini 6grenme performanslari
arasinda diger brans 6gretmen adaylarinin lehine istatistiksel olarak anlamli farkliliklarin
oldugunu ortaya koymustur. Bloom'un gézden gecirilmis taksonomisine gore arastirma onerisi
hazirlama yaratma diizeyinde beceri kazanmay1 gerektirir. Ayrica proje 6zetinin icerik analizi
Bloom'un kategorisine gore analiz diizeyinde beceri kazanmay1 gerektirir. Bu calismanin bir
baska sonucu, ters yiliz sinif modelinin bilim ve arastirma etigi dersinde iist diizey bilissel
becerilerin kazanilmasinda yetersiz veya orta derecede etkili oldugudur.

EURASIAN JOURNAL OF TEACHER EDUCATION, 2023, 4(2), 134-156



