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Preservice Science Teachers' Views on Comparative Multicultural
Practices: Turkey and United States of America Sample

flke CALISKAN!

Abstract: Multiculturalism is a multidisciplinary concept that has gained importance in educational
environments in the 21st century and includes integrated skills, especially empathy and cooperation. The
aim is to find out the preservice teachers’ views from two different countries about their experiential skills
of multicultural science education. The study was conducted with 200 preservice science teachers. 120 of
them were from Hacettepe University and 80 of them were from the University of lowa within the context
of Science Instruction and Planning Class during the 2023-2024 spring semester. Research is a case study
design Practical instruction about multiculturalist learning environments was given for five weeks. The
interactive education covering multicultural skills during the science instructional design process was shared
to two countries’ preservice teachers. Sample lesson plans were shown. They constructed their own science
lesson plans considering multicultural skills after implementation. A semi-structured interview form about
multicultural learning environments was used for data collection. Data were analyzed by descriptive and
content analyses. It was suggested that using creative drama method, brainstorming and six-hat thinking
technique in learning-teaching processes, designing for the needs of learners and providing trainings on
these issues would increase the awareness and competence of science teachers about inclusive education.

Keywords: Multicultural learning environments, pre-service teacher education, science education

Hizmet Oncesi Fen Ogretmenlerinin Karsilastirmal Cokkiiltiirlii
Egitim Uygulamalarina Iliskin Goriisleri: Turkiye ve Amerika
Birlesik Devletleri Ornegi

Oz: Cok kiiltiirliiliik, 21. yiizyilda egitim ortamlarinda énem kazanan ve basta empati ve isbirligi olmak
iizere biitiinlesik becerileri iceren multidisipliner bir kavramdir. Bu aragtirmanin amaci, iki farkl iilkeden
Ogretmen adaylarinin ¢ok kiiltiirli fen egitimi deneyimsel becerileri hakkindaki goriislerini ortaya ¢ikarmak
ve incelemektir. Calisma 200 fen bilgisi 6gretmen adayi ile yiiriitiilmiistiir. Ogretmen adaylarmin 120'si
Hacettepe Universitesinde, 80" ise lowa Universitesinde 2023-2024 bahar déneminde Fen Ogretimi ve
Planlamasi dersi kapsaminda 6grenim gérmektedir. Bu ¢alisma nitel arastirmaya ydntemine ait durum
calismasi deseni olarak tasarlanmistir. Katilimcilara bes hafta boyunca ¢ok kiiltiirlii 6grenme ortamlari
hakkinda uygulamali egitim verilmistir. Fen 6gretim tasarimi siirecinde ¢ok kiiltiirlii becerileri kapsayan
interaktif egitim, iki {ilkenin 6gretmen adaylariyla paylasiimistir. Ornek ders planlari gdsterilmistir.
Etkilesimli c¢alistay sonrasinda c¢ok kiiltiirlii becerileri dikkate alarak kendi fen ders planlarini
olusturmuslardir. Bu ¢alismada veri toplama araci olarak ¢ok kiltiirlii 6grenme ortamlar1 hakkinda yar1
yapilandirilmis bir gériisme formu kullanilmistir. Veriler betimsel ve igerik analizi teknikleri ile analiz
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edilmigtir. Aragtirmanin sonunda 6grenme-0gretme siireglerinde yaratici drama yontemi, beyin firtinasi ve
altt sapkal1 diisiinme teknigi kullanilarak 6grenenlerin ihtiyaglarina yonelik tasarimlarin yapilmas: ve bu
konularda egitimlerin verilmesinin fen 6gretmenlerinin kapsayict egitime dair farkindalik ve yeterligini
arttiracagina dair onerilerde bulunulmustur.

Anahtar kelimeler: Cok kiiltiirlii 6grenme ortamlari, hizmet 6ncesi 6gretmen egitimi, fen egitimi

Introduction

The term culture is a general and broad term that is related to human-related variables
such as gender, religious views, nationality, ethnicity, etc. Culture is also an educational-related term
in which humans can bring traditional characteristics into teaching and learning
environments (Banks, 2006). One of the most cultic definitions of culture was made by Kongar
in 1994 as follows that is generally defined as the sum of material and psychological properties of
which human state into nature.

Different sociological characteristics construct the individuals’ perceptions related to
fundamental concepts. Teachers should consider that every student can bring different
characteristics from different cultures into the classroom so students have different
fundamental bases of sociological and psychological characteristics. Perceptions are shaped by
them. Students come from varied sociocultural backgrounds and their foundational understandings
differ. Learning styles, different components of intelligence, level of literacy, and intellectual
dimensions can also be considered as the elements of culture (Aktan, 2024; Aydin & Tonbuloglu,
2014; Bakir & Akcan, 2021; Cap¢t & Durmusoglu, 2022). Culture reflects the characteristics of
different geographical regions and sociological structures. Turkey exemplifies this notion well, as
it is composed of diverse regions, each possessing its own unique cultural identity. These distinct
regional cultures form a mosaic that contributes to the broader national identity, much like pieces
of a puzzle (Institute of International Education [IIE], 2023). Ankara, the capital and the second-
largest city of Turkey, serves as a representative microcosm of this diversity. As a hub for higher
education, Ankara attracts students from various parts of the country, creating a multicultural
environment within its universities (Assegaf, 2021). Higher education institutions in general are
key sites for cultural exchange and social integration, acting as environments where students from
different backgrounds interact and learn from one another.

The United States, on the other hand, provides a more advanced example of
multiculturalism in education due to its long-standing experience in hosting international students
across K-12, undergraduate, and graduate levels. The U.S. education system has been shaped by
policies that promote diversity and inclusion, and its campuses reflect a wide range of cultural and
linguistic backgrounds (Institute of International Education [IIE], 2023). Both Turkey and the
United States demonstrate multicultural textures within their educational and social environments,
illustrating how cultural diversity enriches academic settings and promotes mutual understanding.

Multiculturalism means that different cultures exist in one region or one country and
considering the different cultural dimensions such as ethnic structure, gender, age, having
physical or mental obstacles, social class, educational level, religious orientation (American
Psychological Association [APA], 2002; Sengiil, 2021). This multi-layered structure profoundly
affects the identities of individuals and their relationships with society, while also determining the
dynamics of multicultural societies. In this framework; United States which is one of the leading countries
where different identities live together and cultural diversity manifests itself prominently both in daily life
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and at the institutional level, is a striking example of how multiculturalism functions both as a source of
wealth and sometimes as a source of social tension. Especially African American people who live in
the United States state their expectations about national rights and give a form of this action process
(Banks, 1989; Ogunleye, 2009). These expectations of rights are extended to educational
environments in terms of giving equalimportance of women and men genders in learning
materials and teaching processes (Hsiu et.al.,2017; Luft, 1998; Giiner & Bati, 2024; Sinagatullin,
2003). In recent decades, research on multiculturalism has expanded significantly beyond the
borders of the United States, reflecting a growing global interest in understanding and promoting
cultural diversity in education. Studies on this topic have increasingly emerged from a wide range
of countries, including Greece, Japan, Mexico, Taiwan, Malaysia, South Africa, China, Spain, and
Australia, indicating a broadening recognition of the importance of multicultural perspectives in
diverse educational settings (Grant & Portera, 2011; Joshi et al., 2020). This global shift
underscores the relevance of multicultural education as a critical pedagogical approach aimed at
fostering inclusivity and equity across different cultural contexts.

Multicultural education is grounded in democratic values and principles, emphasizing
respect for diversity, social justice, and equal opportunity for all students, regardless of their
cultural or ethnic backgrounds. It seeks to create educational environments that acknowledge and
celebrate cultural pluralism while equipping learners with the knowledge, attitudes, and skills
necessary to thrive in a multicultural world (Bennett, 2011; Robertson & Atkins, 2017; Sorge et
al., 2023). By incorporating diverse cultural perspectives into curricula, teaching strategies, and
classroom interactions, multicultural education promotes greater intercultural understanding and
prepares students to participate meaningfully in increasingly interconnected and diverse societies.

Implementing multicultural learning and teaching environments could be existed by the
teachers who have the knowledge and skills of multicultural education. Literature started to
develop in the United States and extended to European countries and all over the world. Experts
suggested from the results of the research studies that courses should be given to both
preservice and in-service teachers related to multiculturalism (Coskun, 1999; Dewi et al., 2020;
Gouvea, 2018; Tovar-Galvez, 2023). The National Accreditation Council for Teacher Education
(NCATE) in the United States accepted “Studying Different Characteristics of Students” theme
as one of the six professional standards of teaching in terms of Turkish Ministry of National
Education (MONE) reports. Teaching standards are defined in two dimensions as “Teaching
Profession General Qualifications” and “Special Field Qualifications”. Teachers should have the
professional development of multiculturalist education in terms of these qualifications (Basbay
& Kagnici, 2011). Although Turkey and the United States are big countries that have different
regions and states with multiple characteristics of culture and consist of people with different
nationalities and ethnicities, there is no specifically constructed curriculum about multiculturalist
education in both pre-service and in-service teacher education processes (Aktan, 2024; Kilavuz,
2023; Polat & Barka, 2012; Yazict et al., 2009). No Child Left Behind is one of the biggest
projects in the United States and all over the world for providing equal educational rights for
different cultural groups. The lowa Chataqua Project is constructed by Robert Yager for science
teachers to learn how to organize multiculturalist science classrooms. The Turkish Ministry of
National Education organized “Let’s Go to the School Girls” for providing girls with
educational rights in disadvantageous regions. In this context, both the lowa Chataqua Project's
contributions to multicultural classroom organization for science teachers and the Turkish Ministry
of National Education's “Let's Go to School Girls” project to provide girls in disadvantaged areas
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with the right to education suggest that the practical aspects of multicultural science education and
its implications for teacher education in this field need to be examined in more depth considering
physchological, philosophical and sociological aspects.

Today, increasing diversity and interactions on a global scale necessitate the inclusion of
multicultural science education in teacher education programs. Although there are some studies on
multicultural science education that support conceptual construction processes and bridge
epistemological beliefs (Huang et al., 2017; Robertson & Atkins, 2017; De Aquino et al., 2019;
Tovar-Galvez, 2023), there are no studies in the literature that focus specifically on practice-based
approaches and their reflections, address multiculturalism in the context of science teacher training,
and make cross-country comparisons. However, the reflections of multicultural competencies on
practice can provide functional suggestions for teacher training programs and educators on how to
establish multicultural standards in science education. In this context, developing practice-based
tips on how multicultural classroom environments can be structured and enabling pre-service
teachers to gain the competencies to evaluate their multicultural skills fills an important gap in the
field of science education. A comparative study to be conducted in Turkey and the United States
will contribute to equipping prospective science teachers to respond effectively to various student
profiles by revealing how multicultural science education takes place in different education
systems.

Research Problem

Multiculturalism is an important movement in the United States beginning in 1960 by
pursuing the rights of African American society. Turkey is also a big country where different
cultures live, and multiculturalism in educational environments becomes a critical point
after immigrants started to come to Turkey because of the Syrian Civil War. The United States is
also a big country that has different states. Each state has their own cultures, educational
standards, and management. The United States is also a country that hosts students from many
countries and has a voice in education, where colorful cultural textures are synthesized. The main
focus of this study was to identify the experiences and views of pre-service science teachers’
from Turkey and the United States about multiculturalist learning environments. It was focused
on how pre-service science teachers perceive multiculturalism and how they integrate
multiculturalist issues into science education. This study makes a unique and comprehensive
contribution to the field by focusing on important issues such as the global importance
of multicultural science education, the experiences of pre-service teachers in different
cultural contexts, the effectiveness of experiential learning, and the potential of active
learning techniques. The results provide valuable insights for the development of teacher
education programs, professional development of teachers, and ultimately for reaching
multicultural student groups more effectively. Therefore, it can be said that the study has
an important place in the field of science education and teacher training.

Research Aim and Research Questions

The aim of this research study was to find out and review the preservice science teachers
views about their experiences of multiculturalist learning environments. In terms of carrying out
this aim, interactive seminar about multiculturalist learning environments were given to
preservice teachers for five weeks, and they constructed their own multiculturalist learning plans
and presented their plans at the teaching and learning process. Before and after the teaching
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process, the researcher took the preservice teachers’ views about multiculturalism with semi-
structured interview questions. The general research questions of this study are listed as follows;

1. How is multiculturalism conceptualized and defined within school and classroom
environments?
2. What strategies and indicators are used to identify diverse cultural dimensions in school

and classroom settings?

3. In what ways do cultural differences influence teachers’ cognitive processes, instructional
decision-making, and lesson planning?

4. What instructional methods and techniques are most effective in multicultural science
education contexts?

5. What types of educational materials and classroom activities support multicultural
engagement in science education?

6. How can assessment and evaluation methods be structured to equitably address cultural
diversity in science education?

7. What are the perceived challenges and limitations associated with implementing
multicultural science education?

8. What are the benefits and positive impacts of integrating multicultural approaches into
science education?

9. What design principles and recommendations can guide the instructional planning of
multicultural science education?

Methodology

General Background

A qualitative research methodology was employed in this study, involving the collection
and analysis of non-numerical data—such as text, video, or audio—to explore concepts, opinions,
and experiences. This contrasts with quantitative research, which operates within a post-positivist
framework and relies on the collection and statistical analysis of numerical data (Nowell et al.,
2017). Within this qualitative framework, a case study research design was chosen. Yin (2018)
describes a case study as an empirical inquiry that examines a contemporary phenomenon within
its real-life context, particularly when the boundaries between the phenomenon and its
surroundings are not clear, and when multiple sources of evidence are utilized. This design allows
for a close examination of data within a specific context, often focusing on a small geographical
area or a limited number of individuals (Merriam & Tisdell, 2016). Ultimately, case studies serve
to explore and identify contemporary real-world phenomena through detailed contextual analysis
of a restricted set of events or conditions and their relationships (Tracy, 2020).

Participants

In this study, 120 second, third, and fourth grade pre-service science teachers from
Turkey and 80 second, third, and fourth grade U.S . pre-service science teachers were selected
through convenience sampling methodology. The participants were selected for inclusion in the
sample because they are practical for the researchers to access. Participants took field area classes
such as physics, chemistry, biology, mathematics, introduction to educational sciences, and
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educational psychology. The pre-service teachers at the University of lowa were reached within
the scope of the Science Teaching course of the instructor with whom the researcher was in
contact during and after the post-doctoral process. Support was received from the course instructor
for the motivation of the students. Examples of training and plans for the transfer of multicultural
skills to science learning and teaching processes were shared on the zoom platform. At this
point, American pre-service teachers and Turkish pre-service teachers came together and interacted
in two sessions by scheduling time. In Iowa, the instructor of the course supported the researcher
in transportation, seminars and delivery of assessment tools to American pre-service teachers.
In Turkey, seminars, questionnaires and interviews were conducted by the researcher.

Thirty pre-service science teachers from Turkey and 20 pre-service science teachers from the
United States were selected purposefully in terms of their voluntariness, academic success level,
socio-economic status, and region in which they were born. Among the pre-service teachers
in both the US and Turkey study groups, the pre-service teachers with high achievement
levels stated that they were volunteers. In addition, in terms of socio-economic status, upper,
middle and lower levels were included and pre-service teachers from regions where
heterogeneous human communities live were purposively selected within the scope of this study.
Demographic characteristics of the prospective teachers were determined through a form given to
them. In the classification of socio-economic status and academic achievement variables, a
classification was made based on family income status and year-end achievement averages. Within
the scope of this research, for the United States and Turkey, those with amonthly income level
below 1000 dollars are defined as low socio-economic level, those with a monthly income level
between 1500-3000 dollars as medium and those with a monthly income level above 3000
dollars as high socio-economic level. Within the scope of this study, the achievement levels of pre-
service teachers in the United States and Turkey were determined as low achievement level (50 and
below out of 100), medium achievement level (50-70) and high achievement level (above 70).
Participants’ demographical characteristics are shown in Table 1.

Table 1
Demographical Characteristics of the Participants-Turkey and United States Sample

Demographical Grade Region come from  Socio-economic Academic
Characteristics status achievement
2 3 4 West MiddleEast High Middle Low High Middle Low
Turkey 23 63 34 38 26 56 15 47 6l 28 67 25
United States 20 35 25 44 36 27 36 17 21 35 24

Table 1 indicates that 23 (19%) of the participants are second, 63 (47%) of them are third,
and 34 (28%) of the participants are fourth-year pre-service teachers in Turkey respectively. It is
seen that almost half of the total number of participants were third grade and the other half were
second and fourth grade pre-service teachers with close ratios. From United States sample,
20 (25%) of the participants second, 35 (44%) of them third, and 25 (31%) of the participants
are fourth year student teachers. It was determined from the transcripts that all of the both U.S.
and Turkish pre-service teachers had taken the necessary field and pedagogy- based courses in
order to take the Science Teaching Planning course. It was determined that 38 (32%) of the pre-
service teachers came from the western, 26 (22%) from the central, and 56 (65%) from the eastern
regions of the country in Turkey. Most of the participating pre-service teachers were located in the
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Eastern Anatolia Region, while the rest were located in the context of Western Anatolia and Central
Anatolia. Iowa is accommodated mid-west part of United States. It was determined that 44
(55%) of the pre-service teachers came from the west, 36 (45%) originally came from middle
part of United States When the socio-economic distribution was analyzed, it was found that 15
(13%) of the pre-service teachers had a high family income (3000 USD per month and above), 47
(39%) had a medium family income (between 1500 and 3000 USD per month), and 61 (48%) had a
low family income (low than 1000 USD). It is seen that the majority of the participant pre-service
teachers' socio-economic status is low and middle level. Social economic level of United States
participants were calculated from 27 (34%) of the pre-service teachers had a high family income
(3000 USD per month and above), 47 (59%) had a medium family income (between 1500-3000 USD
per month) and 17 (21%) had a low family income lower than 1000 USD per month. Different from
Turkey, the majority of the participant pre-service teachers' socio-economic status is high and middle
level.

In terms of academic achievement, it was concluded that 28 (23%) of the pre-service science
teachers had an average of 70-100 over 100, 67 (56%) had an average of 50-70, and 25 (21%) had
an average of less than 50. It was determined that more than half of the prospective teachers were at
the medium achievement level in Turkey.

In terms of academic achievement. When analyzing academic achievement variable, 21
(26%) of the pre-service science teachers had an average of 70-100 over 100, 35 (44%) had an
average of 50-70, and 24 (30%) had an average of less than 50. It was identified that most of the
participants of United States were high and medium academic achievement level.

Instrument and Procedures

Research study was conducted in the context of Science Learning and Teaching class at
University of lowa and Hacettepe University during 2023-2024 spring semester. Interactive seminar
about multiculturalist learning environments were given to pre-service teachers for five weeks via
Zoom platform. Researcher prepared five week multicultural concept and skill development in
science education programme and open-ended survey questions for identifying the perceptions, skills
of pre-service teachers. Two academics’ views who are expert in science education, measurement
and assessment fields were taken for providing reliability and validity issues. After the corrections in
terms of experts’ views cultural adaptation of the survey was done by one Turkish and one American
linguistics expert. Pilot study was realized with 5 Turkish and 5 US students via Google Survey
platform. Open-ended survey was applied to pre-service teachers both before and after the seminar.
After the seminar, pre-service teachers constructed their own multiculturalist learning plans and
presented their plans during learning and teaching processes. Application process covers the
following themes in Table 2.

Table 2
Process of Multicultural Education and Designing Multicultural Science Education Module

Weeks Themes
1 Introduction to Multiculturalism, Historical Development Process of
Multiculturalism
2 Multiculturalism Movements and Projects in World and Turkey

Multicultural Identifiers in Educational Environments and Science Education
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4 How to Make an Instructional Design In Multicultural Science Learning
Environments
5 Measurement and Evaluation-Feedback Processes in Multicultural Science

Learning Environments

Table 2 shows the general implementation process of the multicultural education and its
design process of science education. Researcher gave the definition and epistemological transitions
of multiculturalism as a concept and explain the historical, sociological, psychological and
economical aspects of multiculturalism at the first week of the process. Second week she shared
the most influenced national and international movements and projects of multiculturalism.
Concepts were explained which is related to the identifiers of multiculturalism and their
implications to science education. Pre-service science teachers started to learn how to construct an
instructional design combine the multiculturalist issues with science education standards in terms
of investigating sample lesson plans. Last week of the application process, pre-service science
teachers constructed their multicultural science lesson plans and they learnt how to design
measurement and assessment processes for following skill development and give feedback related
to multicultural science learning environments. Researcher gave seminar to pre-service science
teachers via Zoom platform and in some sessions Turkish and United States group came together
for discussing to design multiculturalist science lessons.

Data Analysis

Descriptive and content analyses were used for analyzing qualitative data. Answers of pre-
service science teachers in terms of interview questions were coded and collected into meaningful
themes in terms of research questions. Both validity and reliability issues of qualitative research
methodology were considered in this research study. For providing validity interview questions
and coding lists were given to three experts who are from science education, curriculum and
instruction and measurement and evaluation fields. They listed their suggestions about the
interview questions and coding list and researcher did the corrections in terms of their suggestions.
For providing inter-rater reliability, semi-structured interview answers taken from pre-service
teachers were coded by two instructors of science education and curriculum and instruction besides
the researcher. In order to check the reliability of the coding, the formula “Reliability =
Consensus/(Consensus + Disagreement)” proposed by Miles and Huberman (1994) was used. The
reliability coefficient of the coding protocol was calculated as .83.

Ethical Issues

Ethical principles were considered for this research study. Researcher applied to
Hacettepe University Educational Sciences Ethical Commission and got permission statement.
Permission forms were taken from University of lowa pre-service science teachers. The Ethical
Commission Proof Certificate was given as an attachment of the journal submission system.

Results

First research question is related to find out the definition of multiculturalism in school and
classroom environments. Answers from Turkish pre-service science teachers are listed in Table 3.

Table 3

Definition of Multiculturalism
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Pre-Application Definitions f %  Post-Application Themes f %
Language differences 100 83 Socio-economic status 112 93
Religion differences 85 71  Gender 108 90
Tradition differences 63 53 Environmental factors 82 68
Ethnicity differences 40 33 Living styles 60 50
Living in different regions of the 12 10 Having different learning 75 63
same country styles
Influenced from different cultures 8 7  Having different intelligence 69 58
areas

Different cognitive, affective 54 45
and psychomotor domains

Needing special educationor 32 27
not

Cultural difference was perceived as mostly language, religion, tradition, and ethnicity
differences before the application process from the pre-service science teachers. They stated more
specifically educational and instructional factors such as environmental factors, gender, socio-
economic factors, having different learning styles, intelligence areas, cognitive, affective and psycho-
motor domains and special education characteristics. Turkish pre-service science teachers can be able
to focus on individual differences and operational characteristics of students in terms of
multiculturalism after the application process in terms ofTable 4. Sample quotations of Turkish pre-
service science teachers are given as follows:

Pre-service science teacher A (High academic achievement, low socio-economic status, east
region)-Pre-application “Our cultural characteristics change from region to region, and these
characteristics, such as different dialects and traditions, effect classroom environments”

386  Pre-service science teacher D (Low academic achievement, low socio-economic
status, west region)-Post-application “Coming from different cultures. In United States, there is no
so much students from different countries in elementary school level but differences generally come
from regional and socio-economic status differences...”

Turkish pre-service science teachers identified cultural differences in terms of fundamental
concepts such as language, religion, and ethnicity before the application process. They understand
that culture is a concept related and interact with educational settings such as different intelligence
areas like mathematics, literacy, visual, musical, kinesthetic, spatial, natural, endogenous, etc.,
learning styles such as visual, audial, kinesthetic, having special needs such as superior intelligent or
having learning disabilities such as dyslexia, autism spectrum, etc. Answers from the United States
study group are listed in Table 4.

Table 4
Definition of Multiculturalism-United States Study Group

Pre-Application Themes f %  Post-Application Themes f %
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Ethnicity differences 65 81  Having different learning styles 67 84

Tradition differences 56 70  Having different intelligence 54 68
areas

Living in different regions of the 44 55 Having special needs of 45 56

same country learning.

Different cognitive, affective 36 45
and psychomotor domains

United States pre-service science teachers defined multiculturalism as the difference
of ethnicity, tradition and region where they live before seminar process. They mentioned learning
styles, intelligence areas, special needs of learning, different cognitive, affective and
psychomotor domains after the implementation process. Sample quotations from United States
sample were given below

Pre-service science teacher B (High academic achievement, high socio-economic status, mid
region)-Pre-application “Cultural differences in school and classes are religion, language and
traditions. Students can have difficulty if they have different ethnic background...”

Pre-service science teacher D (Low academic achievement, low socio-economic status, west
region)-Post-application “Coming from different cultures. In United States, there is no so much
students from different countries in elementary school level but differences generally come from
regional and socio-economic status differences...”

Pre-service science teachers from United States identified cultural differences ethnicity,
tradition and region differences. They mostly emphasized the ethnicity and tradition differences
before the application process. They did not mention about religion and language differences mostly.
This is the difference from Turkish sample. They mostly emphasized different learning styles,
different intelligence areas and special needs of learning after the application process.

Second research question is related to the cultural dimensions and classroom environments.
Answers of Turkish pre-service science teachers are listed in Table 5.

Table 5
Cultural Dimensions in School and Classroom Environments-Turkish Study Group
Pre-Application Themes f %  Post-Application Themes f %
Observation 80 67 Cooperation with teacher and 89 74
Recognizing individual 5445 ounselin g service 74 62
Student checklists
characteristics 32 27  Student diaries 49 41
Interviewing with
family
Portfolios (Individual 35 29
Development Files)
Behavioral Analysis 21 18
Parent Support 13 11
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Pre-service science teachers in Turkey generally listed the identification ways of cultural
dimensions as observation, recognizing individual characteristics and interviewing with family
before the application process. They recognized more operational and concrete ways of
identification ways such as cooperation with teacher and counseling service, student checklist,
student diaries, portfolios and behavioral analyses after the application process. Teacher candidates
understood the function of guidance and counseling services and complementary measurement and
assessment tools providing longitudinal monitoring like portfolios, checklists and diaries after
application related to Table 6. Sample quotations of Turkish pre-service science teachers are given
as follows;

Pre-service science teacher A (High academic achievement, low socio-economic status,
east region)-Pre-application “We should usually be good observers and we can recognize different
cultural characteristics of students from their different behaviors...”

Pre-service science teacher C (High academic achievement, high socio-economic status,
west region)-Post-application “Principles and school staff are not very capable of understanding
students’ cultural differences. Cooperation with teacher and counseling service and individual
observation process of teacher are the best ways of identifying cultural differences of students.
Parent support is necessary for this process also...”

Answers of U.S. pre-service science teachers are listed in Table 6.

Table 6
Cultural Dimensions in School and Classroom Environments-U.S. Study Group
Pre-Application Themes f %  Post-Application Themes f %
External appearance 60 75 Psychological aspects 57 71
Family background 46 58  Observation checklists 45 56
Process assessment 38 48
Parent Support 24 30

Pre-service teachers in United States mostly emphasized the external appearance and family
background before the seminar process. They stated more than half of them cultural dimensions as
psychological aspects, observation checklists. They also listed the importance of process
assessment and parental support. Sample quotations of U.S. pre-service science teachers are listed
below;

Pre-service science teacher B (Low academic achievement, high socio-economic status,
west region)-Pre-application “We can understand by asking our students where they came from. But it
could be difficult to just learn by asking their born city we can observe them in a longitudinal process to
understand their cultural differences”

Pre-service science teacher D (Low academic achievement, low socio-economic status, mid
region)-Post-application “I believe it is possible to recognize cultural differences by structured portfolios,
observation checklists, student diaries making detailed interviews with families...”

Both Turkish and American pre-service science teachers had limited knowledge about
identifying cultural characteristics of the students before the application process. They
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comprehended the importance of the function of counseling, parental support, longitudinal
observation and process-based measurement and assessment tools and techniques such as
portfolios and diaries.

Third question is related to cultural differences effect teachers’ thinking, decision making
and planning processes and their sample lesson plans. Turkish pre-service science teachers’
answers are listed in Table 7.

Table 7

Cultural Issues That Affect Teacher Thinking, Decision Making And Planning Processes-Turkish
Sample

Pre-Application Themes f %  Post-Application Themes f %

Richness in instruction 76 63  Purification of pre-judgment 72 60

Infrastructure of teachers 65 54 Cultural cooperation in planning 56 47

Considering language 58 48 Designing classrooms in terms of cultural 41 34

differences differences

Different living styles 31 26 Material using and instructional designin 30 25
terms of cultural differences 18 15

Using performance based assessment
considering different cultural
characteristics

Turkish pre-service science teachers mostly emphasized that using different materials in an
instructional design process as an infrastructure of teachers, considering language differences give
a shape to teachers’ planning processes. They stated the purification of pre- judgment, cultural
cooperation in planning, designing classrooms in terms of cultural differences, material using and
instructional design in terms of cultural differences, using performance based assessment
considering different cultural characteristics in teachers’ decision making and planning processes
after the application process in terms of Table 8. Some quotations of Turkish pre-service science
teachers related to this theme are given as follows;

Pre-service science teacher A (High academic achievement, low socio-economic status,
east region)-Pre-application “We should consider general tendencies. For example, I saw in a
school observation that there are some Syrian students in classes, but their Turkish is not so good.
The teacher should give complementary courses to this student after the class...”

Pre-service science teacher C (High academic achievement, high socio-economic status,
west region)-Post-application “In my science class, I handled the “Evolution” topic and told
Darwin’s Theory. This is a sensual topic. I gave this topic in a scientific way, considering the
religious beliefs of my students. I never used dominant language and imposed any partisan view.
This sample shows that cultural differences affect teachers’ thinking, decision-making, and
planning processes.”

Answers of U.S. pre-service science teachers are mentioned in Table 8.
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Table 8

Cultural Issues That Affect Teacher Thinking, Decision Making and Planning Processes-U.S.
Sample

Pre-Application Themes f %  Post-Application Themes f %

Background of students 66 83 Using multi strategies, methods and 65 81
techniques

Infrastructure of teachers 54 68 54 68
Considering affective domain

Considering ethnic differences 33 41  Constructing materials in terms of 26 33

special needs
American pre-service teachers mostly stated the cultural issues affecting teachers’ thinking,
decision making and planning processes is the background of the students, more than half of them
listed infrastructure of teachers before the interactive seminar process in terms of Table 8. They
generally emphasized using multi strategies, methods and techniques and affective domains as
cultural issues after the implementation process. Sample quotations of U.S. pre-service science
teachers are listed as follows;

Pre-service science teacher B (Low academic achievement, high socio-economic status,
west region)-Pre-application “Cultural differences effect our lesson plans. We should pay attention
to our discourse and conversation styles because we have the possibility of offending some
students. Teachers should be good role models for their students...”

Pre-service teacher D (Low academic achievement, low socio-economic status, mid
region)-Post-application “Every student has a different learning style. This constructs an important
role in learning. Teachers should consider cultural differences. For example, if students’ visual
intelligence is high, teachers can draw shapes or use a model for providing communication...”

Both Turkish and U.S. pre-service science teachers’ knowledge about planning processes
considering cultural differences was limited by language and social living differences. They gave
concrete samples about dynamic relations of aims, content, learning-teaching, measurement and
evaluation processes after the application process. In terms of the lesson plan used in application
process (Appendix A), pre-service science teachers related the gene, genotype, phenotype concepts
with heredity and constructed epistemological relations with the multiculturalist issues. They
internalized different characteristics of people with the principles and generalizations of science
and fundamentals of multiculturalism. They thought both cognitive and affective domains of
multicultural science education.

Fourth research question is related to the methods and techniques preferred in multicultural
science education and wanted to give their original, specific samples. Answers of Turkish pre-
service science teachers are listed in Table 9.

Table 9

Methods and Techniques Preferred to Use in Multicultural Science Education-Turkish Study
Group

Methods and Techniques in Multicultural Science Education f %

Problem-Based Learning 120 100
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Question and answer 90 75
Inquiry-based learning 55 46
Creative Drama 32 27
Show and do technique 11 9
Research and Investigation Based Learning 8 7

Pre-service science teachers in Turkey can only gave answers during the post-application
process because they could not have idea about ~ multicultural science education
implementation. After the application process, they stated that they mostly prefer presentation and
problem-based learning, question-answer methods and techniques are proper for designing
multicultural science education. Some of them emphasized the importance of using inquiry- based
learning principles and creative drama applications. Few of the pre-service teachers indicated show
and do technique, research-investigation approaches should be used for providing interaction in
multicultural science education related to Table 10. Sample quotations of Turkish pre-service
science teachers are given as follows;

Pre-service teacher A (High academic achievement, low socio-economic status, east
region) “There are so limited methods and techniques in multicultural science education. Showing
visual characteristics can be meaningful for students understanding cultural differences. We can
use creative drama for teaching genotype, phenotype, nutrition topics, and concepts...”

Pre-service teacher C (High academic achievement, high socio-economic status, west
region) “Showing and acting technique can be used in multicultural science education classes
because we have questions about how to make some of our application-based assignments... ”

Answers of U.S. pre-service science teachers related to the fourth question explained in
Table 10.

Table 10
Methods and Techniques Preferred to Use in Multicultural Science Education-Turkish study group
-U.S. study group

Pre-Application Themes % Post-Application Themes  f %

Inquiry-based learning 44 55 Problem-Based Learning 67 84

Discussion 37 46 Creative Drama Method 55 69

Photographs and stories 23 29 Six hats technique 21 26

Half of the pre-service science teachers in United States emphasized inquiry-based learning
approach and discussion method can be used in multicultural science learning and teaching
environments. They also stated photographs and stories can be used. After seminar process, they
mostly told the importance of problem-based learning approach and creative drama method. They
highlighted that six hats technique can be used for covering multi-cultural issues in science
education. Sample quotations of U.S. pre-service teachers are given as follows;
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Pre-service teacher B (Low academic achievement, high socio-economic status, west
region) “Teachers can use discussion technique for making the class interactive and student-centered.
Problem based scenarios for different states and question-answer technique can be used in multicultural
science education.”

Pre-service teacher D (Low academic achievement, low socio-economic status, mid region)
-Post-application “Teachers can use more than one method or technique because if a teacher only uses
presentation methodology, we get bored and have difficulty understanding the concepts...”

Both Turkish and U.S. science teacher candidates explained the importance of using more
interactive, student-centered methodologies and techniques in multicultural science education
classrooms. They suggested using visual characteristics and construct discussion groups during
implementation process. They emphasized that they have ability to get bored and have difficulty
to understand if the teachers only use one methodology or only prefer teacher centered
methodologies for understanding concept of multiculturalism in science education.

Fifth question is related to the types of materials and activities used in multicultural science
education. They gave their own specific examples about this topic. Turkish pre-service science
teachers could only give answers to this question after the implementation process.

Turkish pre-service science teachers’ answers are listed in Table 11. 595

Table 11
Materials and Activities Used in Multicultural Science Education-Turkish Study Group

Materials and Activities Used in Multicultural Science f %
Education

Basic Daily materials for Creative Drama Applications 85 71
Concept maps 65 54
Tables and graphics 36 30
Audio-visual materials 28 23
Simulations 32 27
Digital platforms for making stories like PowToon 4 3

Table 11 is shown that Turkish pre-service science teachers mostly preferred materials and
activities for implementing multicultural science education. They mostly underlined that they want
to use basic daily life materials which can be reached easily and apply creative drama sessions to
develop individuals’ empathy skills for understanding multiculturalism. Some of them explained
the importance of analytical figures, audio-visual materials and digital platforms for interacting
different people and cultures in the world and understanding scientific concepts.

Sample quotations of Turkish pre-service science teachers are given as follows;

Pre-service science teacher A (High academic achievement, low socio-economic status,
east region) “Pictures, diagrams, and tables can be used to understand concepts. For example, when we
are handling different kinds of animals from different countries, cultures, and their characteristics using
pictures and audio-visual materials can be more interesting for students than traditional presentation.”
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Pre-service science teacher C (High academic achievement, high socio-economic status,
west region) “Material can be selected in terms of our learning aims, mental development of our students
and make concepts more concrete and easy. We can use different digital platforms, for instance we used
PowToon for making digital stories about living things and their surroundings. Concept maps are very
useful in multicultural concepts in science education”

U.S. pre-service science teachers’ answers are listed in Table 12.

Table 12

Materials and Activities Used in Multicultural Science Education-U.S. Study Group
Pre-Application Themes f %  Post-Application Themes f %
Discussion Cards 64 80 Digital forum platforms 56 70
News and stories 48 60 Role play 44 55
Photographs 35 44 Conceptual shift text 23 29

Table 12 is indicated that U.S. pre-service science teachers mostly listed discussion cards.
They also told news, stories and photographs in order before the seminar process. They emphasized
mostly digital forum platforms for using materials and activities in multicultural science education.
They indicated the importance of role play as a learning-teaching technique and conceptual shift
text as a material after the implementation process of seminar about multicultural science
education.

Pre-service science teacher B (Low academic achievement, high socio-economic status,
west region) “We can use different digital platforms, for instance we used PowToon for making digital
stories about living things and their surroundings, for example, food chain topic, living things’ nutrition
styles in terms of regional and cultural differences...”

Pre-service science teacher D (Low academic achievement, low socio-economic status,
mid-region) “Instructors can use daily life materials, costumes for showing cultural differences in terms
of scientific concepts such as biological diversity, environmental consciousness, and sustainable
development...”

As understood from the answers and quotations, both Turkish and U.S. pre-service science
teachers emphasized that basic and daily home materials can be very useful for creative drama
applications to make global problems concrete. They told that concept maps, tables, and graphics
are also important materials for assimilation and accommodation of concepts and provide
cognitively meaningful learning. They also stated that the variation of the software in multicultural
science education helps to construct rich experiences for students.

Sixth question is related to measurement and evaluation process can be organized in
multicultural science education and their own unique specific examples. Turkish pre-service
science teachers only gave answers to this question after the application process. Answers are listed
in Table 13.

Table 13

Measurement and Evaluation Approaches Used in Multicultural Science Education-Turkish Study
Group
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Measurement and evaluation approaches in Multicultural Science f %
Education

Portfolios 64 53
Projects 23 19
Paper-based examinations 18 15
Performance-based activities 45 38
Individual and group assignments 58 48
Self and group assessment 29 24
Digital platforms for providing periodical feedback. 7 6
Observation checklist 19 16
Conducting interviews 21 18

Turkish pre-service science teachers mostly emphasized the importance of portfolios,
individual and group assessments for following multiculturalist skills developed during the
implementation of science education. They also underlined the process-based measurement and
assessment techniques and tools such as performance-based activities, projects and also interviews
for identifying different skills and characteristics of the students for providing multiculturalist
learning environments of science education in terms of Table 13.

Sample quotations of Turkish pre-service science teachers are given below;

Pre-service science teacher A (High academic achievement, low socio-economic status,
east region) “Process-based assessment is very important in multicultural science education because all
students don’t have the same opportunities. If teachers make decisions in terms of one multiple-choice
examination, it is not fair, and this doesn’t give valid and reliable results, the process should be followed in
terms of their learning, intelligence area differences...”

Pre-service science teacher C (High academic achievement, high socio-economic status,
east region) “Traditional, such as classical examinations, and alternative assessment techniques, such as
portfolios and performance-based assessment. The system should be flexible and process-based in terms of
equalizing resources and conditions for students.”

U.S. pre-service science teachers’ answers to sixth question about measurement and
evaluation approaches in science education are shown in Table 14.

Table 14

Measurement and Evaluation Approaches Used in Multicultural Science Education-U.S. Study
Group

Pre-Application Themes f %  Post-Application Themes f %
Observation Checklist 47 59 Portfolio assessment 67 84
Interviews 24 30 Selfand group assessment 55 69
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Peer assessment 43 54

Performance-based assessment 34 43

More than half of the U.S. pre-service science teachers indicated observation checklists and
30% of them told interviews as measurement and evaluation approaches before seminar about
multicultural science education. They mostly emphasized portfolio assessment, self and group
assessment. They also listed peer assessment and performance-based assessment as process-based
measurement and evaluation approaches used in multicultural science education according to Table
14.

Sample quotations of Turkish pre-service science teachers are given.

Pre-service science teacher B (Low academic achievement, high socio-economic status,
west region) “Measurement and evaluation system should depend on performance-based assessment and
assignments. Self-assessment and group assessment tools can be added to activities and assignments
because of providing reliability issues for different cultural characteristics in terms of learning scientific
concepts...”

Pre-service science teacher D (Low academic achievement, low socio-economic status,
mid-region) “Platforms that give periodic feedback can be constructed in the measurement, and
assessment process because multicultural education is a new experience for us, so mostly we could not be
sure if we are in the right way or not...”

Both Turkish and U.S. pre-service science teachers mostly focused on providing same
opportunities for students and claimed that using generally process-based measurement and
evaluation approaches and tools such as portfolios, performance-based activities and assignments
supported with self and group assessment forms can give more valid and reliable results. They also
stated the importance of longitudinal observations and making semi- structured interviews for
understanding the students’ skills and problems about different learning processes. Some teacher
candidates emphasized the importance of periodical feedback in multicultural science education
for improving and they suggest instructors to use some feedback platforms for realizing this aim.

Seventh question is about what the threats and disadvantages of multicultural science
education?” Both Turkish and U.S. pre-service science teachers could only give answers to this
question after the implementation process. Turkish pre-service science teachers’ answers are
explained in Table 15.

Table 15
Threats and Disadvantages of Multicultural Science Education-Turkish Study Group

Threats and Disadvantages of Multicultural Science Education f %

Lack of knowledge and infrastructure about multiculturalism and their reflections to 82

98
science education
Lack of application processes 86 68
Lack of experiencing micro-teaching processes 35 29
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Intensive assignment load 23 19

Different application processes of instructors 14 12

Turkish pre-service science teachers gave the answers of seventh question application
process. They mostly underlined the threats and disadvantages of multicultural science education
as the lack of experience and the nature of multicultural science education. Some of them
emphasized the misconceptions, lack of empathy skills, application-based micro- teaching
processes and the load of the work in terms of process-based activities and assessment procedures
according to Table 15.

Sample quotations of Turkish pre-service science teachers are given as follows; Pre-service
science teacher A (High academic achievement, low socio-economic status, east region)
“Instructors generally do not have infrastructure and knowledge about multiculturalism in
educational settings. They usually ignore the differences in classrooms. After 15-20 minutes in
terms of traditional approaches we get bored. They are suffering to construct discussion platforms
because of the limitation of time...”

Pre-service science teacher C (High academic achievement, high socio-economic status,
west region) “Some instructors can implicate the higher intelligence students into their science classes.
This brings about unequal conditions for students. Instructors do not have an equal viewpoint to every
Student”

U.S. pre-service science teachers’ answers are explained in Table 16.
Table 16
Threats and Disadvantages of Multicultural Science Education-U.S. Study Group

Threats and Disadvantages of Multicultural Science Education f %
Being able to make connection between multiculturalism and science 64 80
education

Different perceptions of teachers to multiculturalism 55 69
Experience of teachers 43 54
Quality of in-service training 32 40

U.S. pre-service science teachers gave the answers of seventh question after the
application process. They mostly emphasized the ability of teachers making connections between
science education and multiculturalism and their perceptions about multicultural education. They
also listed the importance of experience and in-service training qualifications in terms of Table 16.
Sample quotations of U.S. pre-service science teachers are given as follows;

Pre-service science teacher B (Low academic achievement, high socio-economic status,
west region) “Workshops and applications referring to sensitive organs are very important in
multicultural science education, but we have no chance to reach these opportunities. Some
concepts are so abstract because lacking of application...”
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Pre-service science teacher D (Low academic achievement, low socio-economic status, mid
region) “Instructors can use different ways some of them present the topic in a detailed manner,
some of them just deal with the topic and give lots of assignments rising our level of intelligence
and learning skills. I am very stressed about if I can get the response of my intensive load of
labor...”

Both Turkish and U.S. pre-service science teachers generally summarized the threats and
disadvantages of multicultural science education process. They stated that teachers can have lack
of knowledge and experience about multicultural education, they give intensive load of assignment
without understanding anything, different application ways of teachers for handling the classes and
socio-economic factors that prevent and ignore. Most of them emphasized the importance of
workshops considering differences of students for learning concepts in a meaningful way and they
expect from the instructors to use more interactive instructional methodologies and techniques for
enjoying the courses.

Eighth question is asking what the positive sides of multicultural science education. Both
Turkish and U.S. pre-service science teachers could only give answers to this question after the
implementation process. Turkish pre-service science teachers’ answers are identified in Table 17.

Table 17
Positive Sides of Multicultural Science Education-Turkish Study Group

Positive Sides of Multicultural Science Education f %
Considering different intelligence areas and learning styles 72 60
Having pedagogical content knowledge and skills 40 33
Developing empathy skills 38 32
Gaining positive attitude to science classes 25 21
Have a chance to communicate different characteristics of 18 15
classmates

Extra opportunities provided by teachers such as assignments 13 11

In terms of Table 18, Turkish pre-service science teachers mostly emphasized the positive
side of multicultural science education as considering different intelligence areas and learning
styles during the preparation process of science lesson plans. They also underlined the importance
of developing their pedagogical content knowledge and skills like empathy, critical thinking,
having positive attitudes and interactions of students who have different cultural characteristics.

Sample quotations of Turkish pre-service science teachers are given as follows;

Pre-service science teacher A (High academic achievement, low socio-economic status,
east region) “It is a good chance for me to introduce my classmates coming from different regions
of the country, I have the experience to learn different cultures in the same country...”

Pre-service science teacher C (High academic achievement, high socio-economic status,
west region) “It is a very fabulous experience that I put myselfinto a character who is very different
from me so I can develop different perspectives about science lesson planning processes...”
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Answers of U.S. pre-service science teachers are listed in Table 18.
Table 18
Positive Sides of Multicultural Science Education-U.S. Study Group

Positive Sides of Multicultural Science Education f %
Integrating different cultural characteristics in one class 71 89
Treating everyone equally 63 79
Learning interactive methodologies addressing multicultural 55 69

science education

Developing empathy skills 47 59

Internalizing socio-scientific initiatives 26 33

According to Table 19, U.S. pre-service science teachers mostly mentioned integration of
different cultural characteristics in one class, approaching everyone equally in class, internalizing
cultural-oriented instructional methodologies. They also told about developing empathy skills and
internalizing socio-scientific initiative which are important aspects of multicultural science
education. Sample quotations of U.S. pre-service science teachers are listed below;

Pre-service science teacher B (Low academic achievement, high socio-economic status,
west region) “I have the ability to participate in every part of the course, and I can listen in a
detailed manner. I take an active role in the science learning process... ”

Pre-service science teacher D (Low academic achievement, low socio-economic status,
mid-region) “Using interactive engagement methodologies in science instruction classes help me
to decide and think students have different cultural characteristics. I really recognize cultural
differences are more than gender, socio-economic status. My empathy skills are developed at this
process...

Both Turkish and U.S. pre-service science teachers generally told the positive sides of
multicultural science education are considering different intelligent areas and learning styles,
having pedagogical knowledge, skills and developing empathy skills. Some of them emphasized
gaining positive attitude to science classes, having a chance to communicate different
characteristics of classmates and few of them stated the importance of process-based assignments.
They recognize the importance of considering issues of multiculturalism in science education for
designing humanist, effective teaching and learning environments. They also have skills of
planning with use of different student-centered application-based approaches, methodologies and
techniques.

Ninth question is about the suggestion of organizing instructional design for multicultural
science classrooms. Both Turkish and U.S. pre-service science teachers could only give answers to
this question after the implementation process. Turkish pre-service science teachers’answers are
listed in Table 19.
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Table 19

Suggestion of Organizing Instruction for Multicultural Science Classrooms-Turkish Study Group
Suggestion of Organizing Instruction for Multicultural Science Classrooms { %
Identifying operational standards of multiculturalist science education 53 44
Constructing interactive measurement and assessment infrastructure 37 31
Developing interactive plans considering multiculturalism 29 24

Offering elective courses in pre-service and organizing in-service training

about multiculturalist science education 19 16
Providing different equipment considering different characteristics of 15 13
students

Turkish pre-service science teachers mostly suggested to make operational definitions of
the multicultural science education standards. They also emphasized the necessity of constructing
interactive feedback mechanisms for students and developing interactive lesson plans considering
different cultural characteristics of the students in terms of Table 19. Student teachers give a
suggestion of elective courses and equipment that can be offered in both pre- service and in-service
training processes.

Sample quotations of Turkish pre-service science teachers are given as follows;

Pre-service science teacher A (High academic achievement, low socio-economic status,
east region) “The first step for planning multicultural science education explaining standards. The
duration of the course time should be limited for applying student-centered methodologies
considering different characteristics of students...”

Pre-service science teacher C (High academic achievement, high socio-economic status,
east region) “Interactive lesson plans and elective courses are very important for multicultural
science education, making concepts more concrete and meaningful. There may be some
infrastructure for giving periodic feedback about our knowledge and skill development...”

Answers of U.S. pre-service science teachers are listed in Table 20.
Table 20
Suggestion of Organizing Instruction for Multicultural Science Classrooms-U.S. Study Group

Suggestion of Organizing Instruction for Multicultural Science Classrooms f %

Constructing state based standards about multicultural science education 65 81

Organizing pre-service and in-service training multicultural science education 58 73

programs
Making cooperation with civil society organizations for mainstreaming 34 43
multicultural education

Providing equipment for special needs of instruction throughout industrial 26 33
cooperation
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In terms of Table 20, more than half of the U.S. pre-service science teachers suggested
construction of state-based standards about multicultural science education and organization of
pre-service and in-service multicultural science education programs. They emphasize also the
importance of cooperation with civil society organizations for make the sustainability of
multicultural education and provide equipment for special needs of instruction in multicultural
science classrooms. Sample quotations of U.S. pre-service science teachers are listed below;

Pre-service science teacher B (Low academic achievement, high socio-economic status,
west region) “Some seminars can be conducted to both students and instructors because both
instructors and students introduce firstly multicultural education and don’t know how to design
and integrate multiculturalism into their classes... ”

Pre-service science teacher D (Low academic achievement, low socio-economic status, mid
region) “Every student has not the same facilities, so there may be some projects conducted with
the cooperation of state boards and universities for providing equipment for every student to have
an education in equal conditions.”

Both Turkish and U.S. pre-service science teachers suggested identifying operational and
concrete standards of multiculturalism in science education programs. They also emphasized the
importance of systems to use periodic feedback options and audio-visual materials for developing
knowledge and skills in a concrete manner. Pre-service teachers needed to have equal rights for
having education, so providing equipment for every student is a vital necessity in multicultural
science education. They also claimed to have elective courses, and the Ministry of National
Education offers in-service training programs about multicultural education and their reflections
on science education.

Discussion

The results of this research study indicated that both Turkish and U.S. pre-service science
teachers have ver limited knowledge and experience about multiculturalism and multiculturalist
science education. U.S. pre-service science teachers stated general terms such as language and
nationality. Turkish pre-service science teachers’ religion and ethnicity differences as their
perception of multiculturalism. This result is similar to Banks (2003) statements. They perceived
the educational multiculturalist statements like learning style, intelligence area, gender, socio-
economic status, gender, needing special education process or not after the application process of
multicultural science education. Constructing multiculturalist learning environments for students
1s a very important international qualification accepted by most of the countries, especially those
identified by the United States (Bagbay et al., 2003; Sorge et al., 2023). The way multiculturalism
is perceived is closely related to the historical and cultural structure of societies. The US, as a
country with a long history of immigration and ethnic diversity, tends to associate multiculturalism
with visible differences such as language, race and nationality. Turkey, on the other hand, has a
historically more homogeneous social structure and focuses on more sensitive differences such as
religion and ethnicity when it comes to multiculturalism. This shows that pre-service teachers'
initial perceptions of multicultural education are shaped based on different contexts.

Both Turkish and U.S. pre-service science teachers have also limited knowledge about
identifying multiculturalist characteristics. They thought that they could identify the
multiculturalist characteristics of their students only by observation and interviewing with students.
Their perceptions are extended, and they underlined the function of counseling services, the
importance of parent support, and complementary measurement and assessment techniques, for
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instance portfolios, student diaries, and longitudinal observations. Those properties are very similar
to Bennett (2011) and Joshi et al. (2020). The findings indicate that both Turkish and U.S. pre-
service science teachers possess limited knowledge regarding the identification of students'
multicultural characteristics. A majority of the participants initially believed that such
characteristics could be recognized solely through observation and interviews with students.
However, over time, their perceptions appeared to broaden, reflecting a more comprehensive
understanding of multiculturalism. In particular, they emphasized the significance of guidance and
counseling services, parental involvement, and the utilization of complementary assessment
techniques such as portfolios, student diaries, and longitudinal observations. This evolving
perspective aligns closely with the multicultural education frameworks proposed by Bennett
(2011). Therefore, it is essential for teacher education programs to move beyond observation-based
approaches and incorporate structured, multidimensional assessment tools that better support pre-
service teachers in recognizing and addressing the diverse cultural backgrounds of their students.

Both Turkish and U.S. pre-service science teachers have a chance to widen their thinking
and decision-making processes and they reflect their abilities into their multiculturalist lesson plans
after the implementation process of multiculturalist science education. After the implementation of
multicultural education, they learned how to design their classrooms by taking into account cultural
differences such as gender, prior conceptual knowledge, special education needs, various areas and
levels of intelligence, different learning styles, and by promoting cultural collaboration through
interactive teaching methods like creative drama and the use of culturally sensitive interactive
materials such as pictures and videos. This result is supported by the study of Polat (2009), Yazic1
etal. (2009), and Le & Matias (2019). The main reason for these results is that multicultural science
education has a profound impact on pre-service teachers' pedagogical awareness and classroom
practice skills. During the implementation process, pre-service teachers assumed the responsibility
of being not only knowledge transmitters but also guides who are sensitive to cultural differences.
The experiences gained in this process enabled them to develop empathy towards students from
different cultural backgrounds and to see this diversity not as a disadvantage but as a factor that
enriches the teaching process. Moreover, the use of interactive methods such as creative drama
strengthened the inclusiveness of learning environments by increasing intercultural dialogue and
collaboration among students. The experiences of pre-service teachers in this process made them
more competent in planning lessons with materials that center individual differences and appeal to
different intelligence areas and learning styles. Therefore, the practical experience of multicultural
education facilitated the internalization of theoretical knowledge and contributed to the adoption
of a multicultural education approach by transforming the pedagogical approaches of pre-service
teachers. This situation shows that important gains were achieved not only in cognitive but also in
affective areas.

Multiculturalist education was given to pre-service teachers via interactive engagement
strategies, methods, and techniques such as inquiry-based learning, creative drama, brainstorming,
etc. This finding is similar to Boda (2019). Turkish pre-service science teachers told that instructors
generally use presentation methodology with power point slides; it is a limitation for skill
development related to multicultural science education. U.S. student teachers claimed that there is
a big need for using more interactive teaching and learning approaches like inquiry, research and
problem-based learning, question and answer methodology, show and do technique especially in
laboratory classes. This is also a similar result with Brown & Livstorm (2020). The key factor for
these results is the effect of the methods and techniques used in the teaching process on pre-service
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teachers' skill development towards multicultural education. Interactive participation strategies,
such as inquiry-based learning, creative drama, and brainstorming, facilitate pre-service teachers'
understanding of different cultural perspectives, empathy, and scientific thinking skills. The
predominance of traditional presentation-oriented teaching methods in Turkey limits preservice
teachers' active participation and hinders the development of practical skills related to multicultural
science education. On the other hand, the fact that pre-service teachers in the USA similarly stated
that they need more interactive, problem-based and experimental learning processes shows that the
quality of teaching strategies on a global scale is a determining factor in preparing pre-service
teachers for multicultural education. This situation reveals that both in Turkey and in the USA,
teaching strategies need to be transformed and multicultural education should be supported not
only by content but also by pedagogical approaches.

Both Turkish and U.S. student teachers emphasized using more audio-visual materials for
making the concepts more concrete related to multicultural science education, like tables and
graphics. Different simulations, digital platforms, and software provide teacher candidates with
opportunities to use technology in an effective and operational way. Turkish student teachers also
stated the importance of making experiments in science classes with daily life materials. Those are
also the statements of Turkish HEC-Higher Education Council (2020) reports. The main reason for
these results is the impact of contemporary teaching approaches and technological developments
on pre-service teachers. In the context of multicultural science education, both Turkish and US pre-
service teachers' emphasis on audiovisual materials for concretizing concepts is a reflection of their
efforts to make learning more permanent and inclusive. In particular, the effective and functional
use of technological tools such as digital platforms, simulations and software offers significant
advantages to pre-service teachers in addressing different cultural and individual learning needs.
In the case of Turkey, as emphasized in HEC’s (Higher Education Council) 2020 reports, the fact
that pre-service teachers emphasize the importance of conducting experiments using materials
related to daily life is indicative of a desire to bridge scientific knowledge with life and a practical
teaching approach. This situation reveals that pre-service teachers are influenced by both global
education trends and national education policies.

Both Turkish and U.S. pre-service science teachers emphasized the importance of
conducting longitudinal observations and providing periodical feedback within the measurement
and assessment processes. They recognized that assessments, which go beyond traditional testing
methods, are crucial for gaining a comprehensive understanding of student progress and skill
development, especially in a multicultural science education context. These teachers asserted that
the use of complementary assessment methodologies—such as performance-based activities,
portfolios, self- and group assessments, observation checklists, and semi-structured interview
forms—can provide educators with valid, reliable, and nuanced insights into students' learning
journeys. By employing these varied assessment strategies, teachers can capture a broader spectrum
of student skills and competencies, including creativity, critical thinking, problem-solving, and
teamwork, which are vital in today’s diverse classrooms. The emphasis on observational
assessments also allows teachers to track students’ growth over time, offering a more holistic view
of their abilities than single-point evaluations can provide. This approach not only ensures more
accurate measurement of student development but also promotes a deeper understanding of how
students engage with the curriculum in multicultural settings. Moreover, the feedback from these
assessments can guide teachers in adjusting their teaching strategies, fostering an environment that
supports the continuous improvement of both teaching and learning. These findings align with
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previous studies, including Boda (2019) and Brown & Livstorm (2020), which highlight the value
of diverse assessment tools in supporting the effective measurement of skills in multicultural
educational contexts.

Both Turkish and U.S. pre-service science teachers emphasized that one of the significant
disadvantages of using presentations in the classroom is their tendency to limit student interaction.
Presentations, especially when delivered in a lecture-style format, can create a one-way flow of
information from teacher to student. This dynamic often reduces opportunities for students to
engage with the content actively. In science classes, where hands-on activities and experimental
learning are crucial for understanding complex concepts, this lack of interaction becomes
particularly detrimental. Students may struggle to make connections between theoretical
knowledge and practical application, limiting their critical thinking and problem-solving abilities.

Additionally, the absence of application processes in science lessons, such as experiments,
investigations, and real-world problem-solving tasks, can hinder the development of key scientific
skills. Science education is not just about memorizing facts or understanding theories; it requires
the ability to apply knowledge to novel situations, think critically, and collaborate with others.
Without opportunities to apply what they learn, students may fail to internalize the material
effectively, and their interest in the subject might decrease. This issue aligns with the findings of
Baptista (2018), who highlighted the challenges that arise when technology, like PowerPoint
presentations, is used in ways that don’t encourage student interaction or engagement. Baptista
argued that when teachers overly rely on technology without considering how it affects student
involvement, the learning experience can become passive and disconnected from real-life contexts.
Furthermore, the absence of interactive learning opportunities may also contribute to the
development of surface-level understanding, where students can recall facts but struggle to apply
them in meaningful ways. In light of these findings, it is crucial for pre-service teachers to be
trained in methods that balance the use of technology with interactive and application-based
learning strategies. Incorporating hands-on experiments, group work, and problem-solving
activities into science lessons can enhance the learning experience, making it more engaging and
effective. Teachers could also explore other forms of technology, such as simulations or virtual
labs, which offer opportunities for students to actively engage with scientific concepts in an applied
setting.

The results of the study highlight that both Turkish and U.S. pre-service science teachers
internalized the advantages of multicultural science education, particularly in recognizing the
importance of considering students’ diverse cultural characteristics in the classroom. These include
variations in learning styles, intelligence areas, attitudes, and personal backgrounds, which
significantly influence how students engage with science content. Both groups of pre-service
teachers demonstrated a clear understanding of the value of employing diverse, interactive
instructional strategies and assessment techniques to cater to these differences. By embracing these
methods, teachers can create a more inclusive and engaging learning environment that encourages
active participation from all students, regardless of their cultural background. Additionally, the
study underscores the potential for science teachers to further develop their pedagogical content
knowledge and teaching skills through the integration of multicultural science education. This
process not only helps educators become more adaptable in meeting the needs of a diverse student
body but also enables them to foster critical thinking, creativity, and problem-solving skills in their
students. Multicultural education encourages the appreciation of diverse perspectives, which can
enrich the science curriculum by introducing students to a variety of scientific contributions from
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different cultures around the world. Building on these findings, it is suggested that teacher
education programs incorporate more targeted training on multicultural teaching strategies,
emphasizing cultural responsiveness and inclusivity. Professional development workshops could
also be designed to explore culturally relevant science pedagogy and provide pre-service teachers
with practical tools to implement in diverse classrooms. Moreover, fostering collaboration between
teachers from different cultural backgrounds could promote cross-cultural exchanges of teaching
practices and insights, further strengthening the quality of science education. By continuing to
prioritize multicultural science education, teachers can better prepare themselves to address the
dynamic and diverse needs of future generations. These findings align with those of Le Matias
(2019), who similarly found that multicultural education enhances teachers’ ability to engage
students from varied cultural contexts and supports the development of a more holistic and
equitable science education system. In light of this, it is recommended that further research be
conducted to explore the long-term impacts of multicultural training on science teaching
effectiveness and student outcomes, particularly in terms of student engagement, achievement, and
overall satisfaction with their learning experiences.

The findings of this research study strongly highlight the importance of moving beyond
theoretical understanding in the field of multicultural education. While theoretical frameworks are
essential for establishing the foundational concepts, they are insufficient if not complemented by
practical experiences that allow pre-service teachers to engage with and understand the
complexities of diverse classroom environments. Teachers must not only grasp the principles of
multicultural education but also have the opportunity to apply these concepts in real-world settings.
Practical exposure helps bridge the gap between theory and practice, equipping future educators
with the skills necessary to navigate cultural differences effectively in the classroom. Moreover, it
is imperative that teacher training programs in both Turkey and the USA adopt a more holistic
approach when addressing multicultural education. This approach should not be limited to
individual courses or isolated activities but integrated across the entire curriculum, fostering an
environment that encourages reflection, critical thinking, and the development of cultural
competence. Such integration ensures that pre-service teachers do not merely gain isolated
knowledge about multicultural education but internalize these ideas as part of their broader
pedagogical philosophy. To truly prepare educators for the increasingly diverse classrooms they
will face, teacher training programs must emphasize the significance of multicultural learning
environments. These environments should be designed to reflect the richness of cultural diversity,
where students’ backgrounds, perspectives, and experiences are valued and incorporated into
teaching practices. In doing so, teacher programs will not only meet international educational
standards but also contribute to fostering inclusive and equitable learning communities. In both
Turkey and the USA, where cultural diversity is a defining characteristic of many communities,
teacher preparation programs must prioritize the development of intercultural communication
skills, empathy, and the ability to create culturally responsive teaching strategies. This entails a
shift in how educators are trained—from focusing solely on content knowledge to recognizing and
addressing the diverse needs of all students. Such a comprehensive, multi-faceted approach can
help bridge cultural divides, promote social justice, and prepare teachers to contribute to a more
inclusive and harmonious society. Furthermore, it is essential that these programs involve
collaboration with diverse communities, encourage fieldwork in multicultural settings, and provide
mentorship from educators who have successfully implemented multicultural education strategies.
By giving pre-service teachers a chance to learn from the lived experiences of those who have

This study is licensed under Creative Commons Attribution-NonCommercial-NonDerivative (CC BY NC ND) 539



Van Yiiziincii Yil Universitesi Egitim Fakiiltesi Dergisi, 2025; 22(2), 5. 513-547.

Van Yiiziincii Yil University Journal of Education, 2025; 22(2), p. 513-547. DOI: 10.33711/yyuefd. 1653954

navigated diverse classrooms, they will be better equipped to face the challenges that arise in their
own teaching careers.

In conclusion, the integration of multicultural education within teacher training programs
must go beyond mere theory. It requires intentional, hands-on experiences, a commitment to
diversity and inclusion, and an understanding of the transformative role that education plays in
shaping a more tolerant and just society. By embracing a holistic approach to multicultural
education, teacher preparation programs in both Turkey and the USA will play a critical role in
developing educators who are not only knowledgeable but also deeply empathetic, culturally
responsive, and capable of fostering inclusive educational environments.

Conclusions and Implications

Research results of this study imply that pre-service science teachers in Turkey don’t
internalize the term multiculturalism in educational environments. They have no experience how
to design instruction for providing effective communication styles for different cultures. U.S. pre-
service science teachers have more knowledge and experience about multicultural classrooms, but
their knowledge is limited to ethnicity, nation, religion and tradition differences. Instructors should
offer different forms of interactive engagement strategies for instruction. Pre-service science
teachers in both countries recognize different methods and techniques considering students’
different cultural characteristics, and they stated their perceptions about multiculturalist learning
environments.

Following suggestions are given to both researchers and practitioners in terms of this
research study results:

- Both pre-service and in-service trainings can be organized for developing the
multiculturalist skills of science instruction.

- Multiculturalist teacher qualifications and multicultural education standards can be
organized and integrated into the curricula with the definition of content, learning-teaching,
measurement and assessment components.

- Multicultural education programs can be extended into the teacher education bachelor
degree, master or PhD program, or institutional organizations in universities.

- Exchange programs of different countries can be extended in universities at the elementary
and secondary levels so that learners can be able to introduce different countries’ cultures.

- Projects for aiming to identify the needs of different regions and socio-economic structures
of Turkey can be organized and students can visit different schools and making platforms for
providing interaction of students all over the country.

- Projects can be conducted all over the world and in our country for providing infrastructure
and equal educational conditions for students.

- Teachers can come together for constructing digital forums to give periodical feedback to
students for providing equal rights through reaching and considering different cultural
characteristics of students.

- Exchange programs for different levels of teaching offered to learners that they can able to
introduce different countries’ cultures.
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- Research studies related to comparative educational politics can be conducted for analyzing
the aspects of multicultural education.

- Accreditation and standardization of programs are necessary for providing qualified
multicultural learning and teaching environments.
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Genis Ozet

Giris

Cokkiiltiirliilik, Amerika Birlesik Devletleri'nde 1960 yilinda Afro-Amerikan toplumunun
haklarin1 arayarak baslayan 6nemli bir harekettir. Tiirkiye de kiiltiirlerin yasadigi biiytik bir tilkedir
ve Suriye I¢ Savasi nedeniyle gdcmenlerin Tiirkiye'ye gelmeye baslamasindan sonra egitim
ortamlarinda ¢ok kiiltiirliiliik kritik bir nokta haline gelmistir. Amerika Birlesik Devletleri de farkli
eyaletlere sahip biiyiik bir iilkedir. Her eyaletin kendi kiiltiirleri, egitim standartlar1 ve yonetimi
vardir. Amerika Birlesik Devletleri ayn1 zamanda birgok iilkeden 6grenciye ev sahipligi yapan ve
renkli kiiltiirel dokularin sentezlendigi egitimde s6z sahibi bir iilkedir. Cokkdiltiirlii fen egitimi ile
ilgili kavramlarin yapilandirilmasini saglama ve epistemolojik inanglar arasinda koprii kurma ile
ilgili bazi ¢alismalar olmasina ragmen alanyazinda uygulama temelli ve cokkiiltiirliiliigiin fen
bilgisi 6gretmen egitimi 6zelindeki etkileri ve karsilastirmalar yapan bir ¢aligma bulunmamaktadir.
Hizmet dncesi fen bilgisi 6gretmen egitimi ¢okkdiltiirlii 6zelliklerden dogrudan etkilenmektedir, bu
nedenle ¢okkiiltiirliiliik kavramu ile ¢aligsmalarin yapilmasi oldukg¢a anlamlidir.

Bu aragtirmanin amaci, fen bilgisi 6gretmen adaylarinin ¢okkiiltiirlii 6grenme ortamlarina
iliskin deneyimleri hakkindaki goriislerini ortaya ¢ikarmak ve incelemektir. Bu ¢alismanin genel
aragtirma sorular1 asagidaki gibi siralanmustir;

1. Cokkiiltiirliliik okul ve smif ortamlarinda nasil kavramsallastirilir ve tanimlanir?

2. Okul ve smif ortamlarindaki farkl kiiltiirel boyutlar1 belirlemek i¢in hangi stratejiler ve
gostergeler kullanilmaktadir?

3. Kiiltiirel farkliliklar 6gretmenlerin biligsel siireglerini, 6gretimsel karar verme siireglerini
ve ders planlamalarini ne sekilde etkilemektedir?

4. Cok kiiltiirlii fen egitimi baglamlarinda en etkili 6gretim yontem ve teknikleri nelerdir?

5. Ne tiir egitim materyalleri ve smif etkinlikleri fen egitiminde ¢ok kiltlirlii katilimi
destekler?

6. Olgme ve degerlendirme yontemleri, fen egitiminde kiiltiirel gesitliligi esit bir sekilde ele
alacak sekilde nasil yapilandirilabilir?

7. Cok Kkiiltiirli fen egitiminin uygulanmasiyla ilgili algilanan zorluklar ve sinirlamalar
nelerdir?

8. Cok kiiltiirli yaklasimlar1 fen egitimine entegre etmenin faydalari ve olumlu etkileri
nelerdir?

9. Cok kiltiirlii fen egitiminin Ogretimsel planlamasina hangi tasarim ilkeleri ve Oneriler
rehberlik edebilir?

Yontem

Bu c¢alismanin arastirma deseni bir durum c¢alismasidir. Durum c¢alismasi tasarimi,
arastirmacinin verileri belirli bir baglam icinde yakindan incelemesine olanak tanir. Durum
calismasi tasarimi gogunlukla kiigiik bir cografi alani veya ¢ok sinirli sayida bireyi ¢alisma konusu
olarak seger (Merriam, 1998). Bu calismada, Tiirkiye'den 120 ikinci, tiglincii ve dordiincii sinif fen
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bilgisi 6gretmen aday1 ve 80 ikinci, ligiincii ve dordiincii sinif fen bilgisi 6gretmen aday1 kolayda
ornekleme yontemiyle secilmistir. Katilimcilarin 6rnekleme dahil edilmek iizere se¢ilmesinin
nedeni, arastirmacilarin erisiminin pratik olmasidir. Katilimcilar fizik, kimya, biyoloji, matematik,
egitim bilimlerine giris ve egitim psikolojisi gibi alan derslerini almislardir. Iowa
Universitesi'ndeki dgretmen adaylarma, arastirmacinin doktora sonrasi siiregte ve sonrasinda
iletisim halinde oldugu 6gretim iiyesinin Fen Ogretimi dersi kapsaminda ulasilmistir. Yari
yapilandirilmis goriigmeler i¢in Tirkiye'den 30 fen bilgisi 6gretmen aday1 ve Amerika Birlesik
Devletleri'nden 20 fen bilgisi 6gretmen aday1 goniilliiliikleri ve akademik basarilar1 géz oniinde
bulundurularak amagl olarak segilmistir.

Arastirma, 2023-2024 bahar déneminde Iowa Universitesi ve Hacettepe Universitesi'nde
Fen Ogrenimi ve Ogretimi dersi kapsaminda yiiriitiilmiistiir. Ogretmen adaylarina Zoom platformu
lizerinden bes hafta boyunca c¢okkiiltiirlii 6grenme ortamlar1 hakkinda interaktif seminer
verilmigtir. Arastirmaci, bes haftalik fen egitiminde ¢ok kiiltiirlii kavram ve beceri gelistirme
programi ve dgretmen adaylarinin algilarini, becerilerini belirlemek i¢in agik uclu anket sorular
hazirlamistir. Gegerlik ve giivenirlik icin fen egitimi, 6lgme ve degerlendirme alanlarinda uzman
iki akademisyenin goriisti alinmistir. Uzman goriisleri dogrultusunda yapilan diizeltmelerden sonra
anketin kiiltiirel uyarlamasi bir Tiirk ve bir Amerikali dilbilim uzmani tarafindan yapilmistir. Pilot
calisma Google Survey platformu iizerinden 5 Tiirk ve 5 ABD'li 6grenci ile gerceklestirilmistir.
Acik uglu anket Ogretmen adaylarina hem seminer Oncesinde hem de seminer sonrasinda
uygulanmistir. Seminer sonrasinda Ogretmen adaylart kendi cokkiiltiirlii 6grenme planlarimi
olusturmus ve bu planlart 6grenme ve d6gretme siireglerinde sunmuslardir.

Nitel verilerin analizinde betimsel ve icerik analizleri kullanilmistir. Ogretmen adaylarmin
goriisme sorularina verdikleri yanitlar kodlanmis ve arastirma sorulart agisindan anlamli temalar
halinde toplanmistir. Bu arastirmada nitel aragtirma yonteminin hem gegerlilik hem de giivenilirlik
konular1 dikkate almmustir. Ogretmen adaylarindan alinan yari yapilandirilmis miilakat cevaplari,
fen egitimi ve egitim programlart ve 6gretim alaninda g¢alisan iki 6gretim elemani tarafindan
kodlanarak giivenirlik ve degerlendiriciler aras1 gegerlik saglanmistir. Kodlamanin giivenilirligini
kontrol etmek i¢in Miles ve Huberman (1994) tarafindan oOnerilen “Glvenilirlik = Goriis
Birligi/(Goriis Birligi + Goriis Ayrilig)” formiilii kullanilmistir. Kodlama protokoliiniin giivenirlik
katsayis1 .83 olarak hesaplanmustir.

Bulgular

Bu arastirmanin sonuglari, hem Tiirk hem de ABD'li fen bilgisi 6gretmen adaylarinin
cokkiiltiirliiliik ve ¢okkiiltiircii fen egitimi hakkinda ¢ok sinirli bilgi ve deneyime sahip oldugunu
gostermistir. ABD'li fen bilgisi 6gretmen adaylar1 dil ve milliyet gibi genel kavramlari ifade
etmislerdir. Tiirk fen bilgisi 6gretmen adaylarmin ¢okkiiltiirliiliik algis1 ise din ve etnik koken
farkliliklarina dayanmaktadir. Hem Tiirk hem de ABD'li fen bilgisi 6gretmen adaylarinin
cokkiiltiirliiliik 6zelliklerini belirleme konusunda da sinirli bilgileri vardir. Ogrencilerinin
cokkiiltiirliiliik 6zelliklerini sadece gozlem ve 6grencilerle goriisme yoluyla belirleyebileceklerini
diistinmektedirler. Algilar1 genisletilmis ve danismanlik hizmetlerinin islevi, ebeveyn desteginin
onemi ve portfolyolar, 6grenci giinliikleri ve boylamsal gozlemler gibi tamamlayicit 6lgme ve
degerlendirme tekniklerinin altin1 ¢izmislerdir. Hem Tiirk hem de ABD'li fen bilgisi 6gretmen
adaylar1 ¢okkiiltiirlii fen egitiminin uygulama siirecinden sonra diisiinme ve karar verme siireglerini
genisletme sans1 bulmus ve bu becerilerini ¢okkiiltiirlii ders planlarma yansitmislardir. Ogretmen
adaylar1 ¢cokkiiltiirlii egitimin uygulama siirecinden sonra siniflarini cinsiyet, kavramsal 6n hazirlik,
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0zel egitime ihtiya¢ duyma, farkli zeka alanlarina ve diizeylerine sahip olma, farkli 6grenme stilleri
gibi kiiltiirel farkliliklar agisindan nasil tasarlayacaklarini, yaratict drama gibi etkilesimli 6gretim
yontemleriyle kiiltlirel isbirligini nasil saglayacaklarini ve kiiltiirel farkliliklar1 dikkate alarak
etkilesimli materyaller (resim, video) kullanmay1 6grenmislerdir.

Sonug ve Oneriler

Calismanin sonuglari, hem Tirk hem de ABD'li fen bilgisi 6gretmen adaylarinin ¢ok
kiiltiirlii fen egitiminin avantajlarini, 6grencilerin farkli 6grenme stilleri, zeka alanlari, tutumlar
gibi farkli kiiltiirel ozelliklerini simifta g6z Oniinde bulundurarak, farkli etkilesimli 6gretim
stratejileri ve degerlendirme teknikleri kullanarak igsellestirdiklerini ortaya koymaktadir. Fen
Ogretmenleri pedagojik alan bilgilerini ve becerilerini ¢ok kiltiirli fen egitimi yoluyla
gelistirebilirler. Aragtirmanin sonunda cokkiiltlirlii fen egitimine iligkin degisim programlari,
uluslararasi proje tasarimlar1 gibi 6nerilere yer verilmistir.

APPENDIX A-SAMPLE LESSON PLAN

Course Name: Science

Grade: 8

Unit: DNA and Genetic Code/Living and Living Things

Topic: Heritage

Duration: 40 min + 40 min (2 course time)

Aims

1-Make the definitions related to heritage.

2-List the concepts of gene, phenotype, genotype, pure offspring, hybrid offspring
3-Define the concepts of dominant and recessive gene.

Concepts of the Unit: Gene, genotype, phenotype, pure offspring, hybrid offspring, dominant,
recessive

Instructional Methods and Techniques: Question and answer, discussion, inquiry.
Learning and Teaching Activities

Taking attention: The teacher comes to the classroom and distributes colored pencils and paper
with a human figure on it. The teacher asks the students to color this figure. The teacher tells them
to color the figure's hair orange and the clothes purple. Then the teacher tells the students to paint
the skin of the figure in the color they want. The teacher looks at the figures after painting. She
asks the students why they chose the color they want to paint.

Motivation: Teacher draws a diagram on the blackboard. Teacher lists the physical characteristics
of a mother and a father on this diagram. After the integration process of mother and father
characteristics each student lists his or her own physical properties.

Review: Teacher wants to inquire students in terms of human figure and their lists that why people
have different characteristics. Teacher asks a student whose mother and father have very different
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characteristics that if he/she likes his/her mother or father. After every student group discuss this
topic, they construct a common problem sentence.

Transition to Course/Development Part: Students make groups and each group constructs
hypotheses in terms of their problems. They discuss how they provide solutions to control their
hypotheses. Groups make researches to solve their problems. Each groups note their data. Groups
present their data after class. All data are integrated to have common judgement.

Measurement and Evaluation: The teacher asks the students to draw a picture about
multiculturalism and create a poster about it. The posters are presented on the class board in the
next lesson.

Explanation of Applying the Plan: Teachers pay attention that every student has a mother and a
father and they are alive in multiculturalist classrooms because students who never sees his or her
father or mother can sadden or offend.
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