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Abstract 

The aim of this study is to discover the topics/contexts covered in the science course with 

respect to citizenship education. This study was carried out using a case study design, a qualitative 

research approach. Since this study was designed as a case study, the primary data collection 

technique was the participant observation technique. Critical case sampling was used to collect 
qualitative data during the observations. The observational data were obtained from two classes in 

2009 during the fall semester. Also, several semi-structured interviews were conducted with the 

teachers in 2010 during the spring semester to support observation data and increase the credibility 

of the study. Criterion sampling was used to determine the teachers to enroll in the study, and a 

total of 24 teachers participated in the interviews. The study data were analyzed through content 

analysis. In the content analysis, a conceptual framework was formed in light of the literature on 

the relationship between citizenship education and citizenship education within a science course. 

The coding stage in this study was based on this conceptual framework. The results showed that, 

as a part of citizenship education, science course could deal with the topics of Science-

Technology-Society-Environment, Scientific Literacy, Socio-Scientific Issues, Rights and Duties. 
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Introduction 

Citizenship education is considered to be more than an academic discipline 

(Chamberlin, 2003) and has been accepted as one of the main objectives of educational 

activities (Anderson, Avery, Pederson, Smith & Sullivan, 1997). Citizenship education can be 

defined as a process which intends to educate students about the subjects that affect today's 

societies and gradually progress in the historical process such as state administration, laws 

and policies (Hoge, 2002). According to another definition, citizenship education is the 

process of students' acquisition of social and moral responsibility, social participation, and 

political literacy (Qualifications and Curriculum Authority-QCA, 1998). Based on these 

definitions, the aim of citizenship education is to cultivate students with effective citizenship 

skills (Hicks, 2001; Hoskins, 2006; Nelson & Kerr, 2006). 

Citizenship education has been implemented in various ways including (i) citizenship 

education through curricula, (ii) citizenship education through cross-curricular/non-

curricular activities, (iii) citizenship education through links between school and society, and 

(iv) citizenship education through school culture. (Birzéa, Kerr, Mikkelsen, Froumin, Losito, 

Pol, Sardoc, Harrison & Baumgartl, 2004; Ersoy, 2007; Kerr, Keating & Ireland, 2009; 

Nelson & Kerr, 2006). In the primary education programs implemented between 2005 and 

2013 in Turkey, citizenship education was a required course. However, citizenship education 

has ceased to be a required course and taken place as “human rights and citizenship” 

interdisciplinary topic in different courses. In this context, it can be said that citizenship 

education approaches have been adopted through cross-curricular/extracurricular activities in 

Turkey. According to this approach, citizenship education is not in the responsibility of a 

single course, and extracurricular activities can be organized to support citizenship education. 

The adoption of such an approach requires the development of an interdisciplinary approach 

among curricula. Accordingly, objectives of citizenship education have been identified and 
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efforts have been initiated to make contributions to the citizenship education via each course 

in the program (Ersoy, 2007). For example, Özden and Yaşar (2009) reported that 37 of the 

learning outcomes in the 4th and 5th-grade science and technology curriculum were related to 

citizenship education. Researchers identified such learning outcomes related with citizenship 

education in science courses including “can able to know renewable and non-renewable 

energy sources and their importance., can able to know that individuals and society are 

responsible for protecting the environment and wildlife., can able to recognize and understand 

the impact of technology on the environment., can able to understand that science and 

technology applications can have positive or negative effects on individuals, society and 

environment.” (Özden & Yaşar, 2009).  

Certainly, citizenship education is not the main purpose of science education. 

However, all courses in the program are expected to undertake a responsibility to carry out 

citizenship education with an interdisciplinary approach in the contemporary understanding of 

citizenship education. On the basis of this view is the idea that the primary purpose of the 

education system and schools are citizenship education. However, at this point, it is necessary 

to examine and determine the functions of courses in the programs and their contributions to 

citizenship education. This also applies to science courses, which are expected to play critical 

roles in acquiring citizenship competencies. For this purpose, it is essential to examine why 

the science and technology course takes responsibility for citizenship education and how it 

can fulfill this responsibility through a teaching-learning process.  

 

Literature Review 

Research suggests that science and citizenship education can be integrated (Davies & 

Thorpe, 2003; Duggan & Gott 2002; Osborne, 2000). Skills to keep up with the social 

implications of science, to reason and to make informed decisions are the basic qualities 
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needed by citizens to make ethical choices. These requirements are believed to be attained by 

means of the integration of science and citizenship education (Davies, 2004; Levinson & 

Turner 2001; Ratcliffe & Grace, 2003).  

Having emerged as a new point of view of science education, “Science-Technology-

Society (STS)” approach (Zembylas, 2005) tries to discover and understand both how science 

and technology shape contemporary culture, values and institutions and how contemporary 

values shape science and technology (Mansour, 2009). Rather than ignoring ethical 

considerations in science education, the aim of STSE topics is to support active citizenship by 

letting students discover social problems based on science such as global warming, 

deforestation, modifying the human genome, managing fish stocks and so on (Blades, 2006). 

Therefore, the aim of this approach is to educate students as knowledgeable and responsible 

citizens by emphasizing the relationship between technology, society and environment and 

socio-scientific subjects in curricula (Solomon, 1993). In a broader sense, science-technology-

society-environment education can be considered as citizenship education because both 

science education for citizenship and STSE approach emphasize issues about making 

individual and social decisions (Ratcliffe & Grace, 2003). Such an educational approach 

might empower students as citizens (Kolstø, 2001).  

STSE educators advocate that individuals should be equipped with literacy within the 

context of individual and social responsibility and ethics (Aikenhead, 1990; Pedretti, 1999; 

Solomon, 1993). STSE curricula are designed and developed to interpret the scientific and 

technological phenomena integrated with social structure. In this sense, the aim of STSE 

curricula is to educate citizens with the ability to understand scientific, technological, social 

and environmental issues by developing critical, scientific and technological literacy, 

supporting reasoning and decision-making about these issues, and ensuring that individuals 

take action in accordance with their decisions (Mansour, 2009).  
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Socio-scientific issues (SSI) can be defined as a concept used to describe the important 

social issues and problems which are closely related with science in conceptual terms (Sadler, 

Barab & Scott, 2007) or an issue which is complex, open-ended, usually in the form of 

complex dilemmas and does not have a definitive answer (Sadler, 2004). SSI reflect the 

scientific and technological developments in industrialized countries. Genetically modified 

crops (Bottcher & Meisert, 2013), genetic engineering, water fluoridation (Khishfe, 2014), 

global warming, alternative fuels, stem cells, genome projects and cloning (Sadler, 2004) are 

common SSI that society has confronted and asked to make decisions. SSI are to help students 

develop skills, such as discussion, argumentation, and informed decision-making which are 

important competencies for them to take standpoints in daily life (Ideland, Malmberg, & 

Winberg, 2011) as citizens. Individuals and society are obliged to make personal and ethical 

decisions about socio-scientific issues based on the information they acquire through the press 

and the media. Recent developments in science and technology lead to the emergence of 

situations that create a dilemma for society. Solutions to situations that create dilemmas 

depend not only on scientific knowledge but also on moral and ethical values (Levinson & 

Turner, 2001; Ratcliffe & Grace, 2003). In this regard, what is aimed by the inclusion of SSI 

in science curricula is to establish a relationship between social justice and the content of 

science course (Solomon, 1993) and to provide opportunities for individuals to contribute to 

the solution of social problems by means of their values and knowledge. Therefore, SSI need 

to be utilized in science courses in order to prepare students for citizenship education. This is 

because research suggests that SSI can be a means in promoting democratic citizenship 

through science education (Zeidler, Sadler, Simmons, & Howes, 2005 in Cajas, 1999). In this 

sense, educators of science can achieve the objective of educating knowledgeable and 

responsible citizens who can think logically by covering SSI in science course (Driver, 

Newton, & Osborne, 2000; Sadler, 2004 in Kolstø, 2001).  
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The idea of citizenship education in science has often been conceptualized and 

defended within the framework of scientific literacy (Hurd, 1998; Lee & Roth, 2003) because 

the qualities to be possessed by scientifically literate individuals emphasize responsible 

citizenship (Bingle & Gaskell, 1994; Jenkins, 1992; Layton, Jenkins, MacGill & Davey, 

1993). Scientific literacy ensures that science and technology are used to educate individuals 

as conscious citizens in order to solve global challenges facing humanity today (Roth & 

Dêsautels, 2004). For this reason, in terms of citizenship education, it is essential that science 

classes emphasize the concept of “scientific literacy”, the nature of scientific knowledge and 

the decision-making process related to scientific issues (Barbosa, 2004). 

The notion of scientific literacy of citizens can be conceptualized as the level of 

understanding about science and technology that is required to act as citizens in contemporary 

industrialized societies. The level of understanding in this conceptualization refers to the 

minimum level of scientific literacy required for any citizen rather than an ideal level. There 

are two dimensions of scientific literacy. These are knowing the basic scientific terms and 

concepts and understanding scientific methods and the processes in examining reality. Since 

the two dimensions are strongly interrelated, citizens are expected both to understand the 

basic approach of science and to develop a logical understanding related to the current public 

policies which include subjects of science and technology (Miller, 2006). If students are 

expected to become citizens who make decisions about science-related individual and social 

problems that they might face in the future, it is crucial that they develop an understanding of 

science. Such decisions involve an elaborate evaluation of scientific claims which provide 

strong connections among evidence, inferences, and results. Students’ competence to make 

such decisions indicates their level of functional scientific literacy (Zeidler, Sadler, Simmons, 

& Howes, 2005). Science education curricula should equip students with enough scientific 

knowledge and understanding to read simple news about science in a newspaper or watch a 
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television show about the latest scientific advances. Such an educational approach will allow 

students to express their opinions on important social and ethical issues which they might 

encounter in their lives as adults (Millar & Osborne, 1998 in Hodson, 2003). 

The importance of science education courses is increasing because they are supposed 

to play a key role making science and technology a natural part of everyday life, individuals 

understand individual and social changes and participate effectively in society by recognizing 

their rights and responsibilities in the changing social conditions. This is because advances in 

science and technology today have significantly affected the lives of individuals and societies. 

In addition, citizens should have sufficient knowledge, understanding, and values so that they 

can keep up with scientific and technological advances and use science and technology 

effectively. Thus, it could be suggested that science and technology have an important role in 

ensuring citizen participation in the growth and development of education. If science 

education is assigned an important responsibility for citizen participation in the process of 

growth and development, the perception of the nature of science education should change and 

science education should not be seen as pure “science”. Science course should be integrated 

into a dynamic learning environment where students gain awareness on science and 

technology-based social issues, take part in in-class discussions about science and technology-

based current problems, evaluate different views critically and utilize their scientific process 

skills to analyze various topics and issues presented in the classroom. Students need to 

understand the interaction of science and technology with the environment and society and 

employ their knowledge, understanding, and skills when looking for solutions to problems. It 

is vital that students regard science and technology within this broader context and, as a 

result, learn how to relate their knowledge of science and technology to the world outside of 

school. In order to achieve this goal, it is necessary to adopt a notion of education designed 
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with such a philosophy and to carry out studies to design and improve curricula in line with 

that objective. 

In recent years, there have been suggestions about the need for implementing 

citizenship education by means of all courses. As this approach is adopted more and more, 

there is an increasing effort to connect many courses to citizenship education and determine 

the existing applications. However, there is not much research about the relationship between 

science course and citizenship education. An examination of existing studies, on the other 

hand, shows that the relationship between science education and citizenship education has 

mostly been discussed at a theoretical level. The relevant literature usually focuses on the 

reason why science and technology course should undertake responsibility for citizenship 

education, how it will fulfill this responsibility and what kind of a teaching-learning process 

should be employed in this process (see Millar & Osborne, 1998; Osborne, 2000; Ratcliffe, & 

Grace, 2003). On the other hand, investigating the value of these theoretical suggestions in 

practice, analyzing how citizenship education is put into practice by means of science and 

technology course and determining teachers’ opinions concerning this process seem to be 

important in scientific terms. This is because the results to be obtained and the 

recommendations to be made based on these results will derive from scientific data and, 

therefore, this might make the process of establishing a relationship between science and 

technology education and citizenship education more reliable and valid. In this regard, the 

aim of this study is to discover the topics/contexts covered in the science course with respect 

to citizenship education. For this purpose, the following sub-problems were created: 

1. What topics/contexts do citizenship education take place in 4th and 5th grades in 

science and technology courses? 

2. What are classroom teachers' views on the characteristics of citizenship education in 

science and technology courses? 
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Method 

 

Design 

This study was carried out using case study, a qualitative research approach. In case 

study, a current phenomenon is examined in its natural context and by using many data 

sources (Yin, 2003). According to the literature, case study designs are categorized in several 

ways. This study is defined as an embedded single case study according to Yin’s (2015) 

categorization but as a collective case study according to Stake’s (1995) categorization. The 

embedded single case study design can have more than one substrate or unit within a single 

case. In this case, more than one sub-unit can be in a case (Yıldırım & Şimşek, 2006; Yin, 

2003). Similarly, multiple/collective case studies are studies that cover a large number of 

cases to learn more about a phenomenon, people community, or a general situation (Stake, 

2005). Multiple/collective case studies are research studies conducted on a large number of 

cases in which both cases are examined individually and all of them crosswise (Punch, 2005). 

As can be seen, embedded single case studies and collective case studies can be used to study 

multiple cases. However, multiple case differences in the research context are not taken into 

account in Stake's (1995) classification and case studies in multiple research settings, 

regardless of the research context, are called collective case studies. On the other hand, Yin's 

(2015) classification contains the desire to analyze the contextual conditions related to the 

case being examined. Furthermore, Yin's (2015) classification argues that single- and multi-

case studies reflect different design situations and that there may be unitary or multiple 

analysis units within these two variants. In this study, the sub-units of the embedded single 

case design were the students in the 4th and 5th Grades in a state-funded primary school. 

Therefore, observation data were collected from two different classroom environments and 

there are multiple units of analysis. In addition, the spiral design of the Curriculum of Science 
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Course for Primary 4th and 5th Grades (Ministry of National Education [MoNE], 2005) 

required the use of this design because the content in both grade levels are similar and, due to 

their spiral designs, they supplement each other. Thus, examination of the wholeness caused 

by the curriculum by means of the (Type 2) single-case (embedded) designs emerged as a 

requirement.  

 

Participants  

The participants in this study were the teachers and students at a public school in 

western Turkey. Multiple sampling strategies were adopted to identify the possible 

participants for the study. Since this study was designed as a case study, the primary data 

collection technique was the participant observation technique (Yıldırım & Şimşek, 2006). 

Critical case sampling was used to collect qualitative data during the observations (Yıldırım 

& Şimşek, 2006). The observational data were obtained from two classes of the school: 4/C, a 

4th Grade class, and, 5/A, a 5th Grade class. The teacher of 4/C was a 43-year-old female 

teacher who had graduated from College and had been a primary school teacher for 21 years. 

The teacher of 5/A was a 50-year-old female teacher who had graduated from a Teacher 

Training Institute and had been a primary school teacher for 29 years. 

 Also, several semi-structured interviews were conducted with the teachers to support 

observation data and increase the credibility of the study. Finally, criterion sampling (Patton, 

2001) was used to determine the teachers to enroll in the study. A total of 24 teachers, 13 

females and 11 males, participated in the interviews. Among the teachers, four were 26-35 

years old, 11 were 36-45 years old, seven were 46-55 years old and two were 56 years old or 

older. Among the teachers, 11 taught 4th graders and 13 taught 5th graders.  

Among the students, 33 were 4th graders – 14 females and 19 males – and 35 were 5th 

graders – 10 females and 25 males. Among the 4th graders, six were 10 years old or younger 
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and 27 were 11 years old. Among the 5th graders, 28 were 11 years old and seven were 12 

years old or older. In terms of the academic achievement level among the 4th graders, eight 

students were in 85-100 score interval, 11 were in the 70-84 interval, nine were in the 55-69 

interval and five were in the 45-54 interval. Finally, in terms of the academic achievement 

level among the 5th graders, 10 students were in 85-100, 17 were in 70-84, three were in 55-

69 and five were in 45-54 score intervals. 

 

Data Collection 

The primary data collection technique in case studies is participant observation (Stake, 

1995, 2005; Yıldırım & Şimşek, 2006; Yin, 2003). Participant observation technique was the 

primary data collection technique in this study, too. The observational data were collected in 

“Let’s Solve the Puzzle of Our Bodies” and “Introduction to Matter” units in 4th grade 

Science and Technology course and in “Let’s Solve the Puzzle of Our Bodies” and “Change 

and Recognition of Matter” units in 5th grade Science and Technology course in the fall 

semester of 2009 during 38 hours and 30 minutes. Because it was not possible to collect 

observational data in the other units of the textbooks and due to time and cost constraints, it 

was decided to conduct interviews with teachers from different schools so that an overall 

evaluation about the situation could be made about the case in question. For this purpose, 

several semi-structured interviews were conducted with teachers apart from those involved in 

the case. In case studies, interviews are used to detect that cannot be observed by the 

researcher used for the detection of unobservable events. In this way, case studies could 

involve others’ descriptions and interpretations as well because a situation might not be 

regarded in the same way by everyone (Stake, 1995). In the light of these considerations, the 

semi-structured interviews in this study were conducted with the primary school teachers to 

understand how the case in question is described and interpreted by different teachers, to 
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determine the opinions of a large group of participants about the case, and to support, check 

and verify the observation data in the spring semester of 2010. Ethics committee permit was 

obtained from Eskişehir Provincial Directorate of National Education for this research with 

the number of B.08.4.MEM.4.26.00.02.310 dated 07.12.2009. 

 

Data Analysis 

The study data were analyzed through content analysis (Miles & Huberman, 1994; 

Yıldırım & Şimşek, 2006). The primary objective of content analysis is to obtain the concepts 

and relationships that can account for the data collected (Yıldırım & Şimşek, 2006). In this 

regard, in the content analysis, the data collected were conceptualized first, the emerging 

concepts were arranged in a logical way then and the themes were identified finally. In the 

analysis stage, the similar data were grouped within certain concepts and themes and they 

were arranged and interpreted in a way that is comprehensible to readers.  

The data in this study were collected through observations and interviews. The 

analysis stage for the qualitative data collected included coding the data, identifying the 

themes, arranging the codes and themes, and describing and interpreting the results. The 

coding stage in this study utilized a coding approach based on an overall framework (Yıldırım 

& Şimşek, 2006). In this regard, a conceptual framework was formed in light of the literature 

on the relationship between citizenship education and citizenship education within science 

course. The coding stage in this study was based on this conceptual framework. In addition, 

the new codes which emerged during the analysis stage were added to the existing list of 

codes or some codes were eliminated from the list. Once the data collected were coded, the 

structures or themes in other words, which could provide a general account of the codes and 

group them under certain categories were determined. To determine the themes, the codes 

were grouped together and examined first. Some commonalities were sought among the 
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codes, which could be considered as a thematic coding process. The collected data were 

categorized by means of the codes. After the thematic coding stage, the data were arranged 

according to the codes and the themes identified. By means of the detailed coding at the 

beginning and the thematic coding as the second step, the researcher formed a system in 

which the collected data could be categorized. As the third step, the researcher categorized the 

data obtained through this system and identified and interpreted the data based on certain 

phenomena. The data were defined, explained and presented in clear and unambiguous terms 

so it can be understood by the average reader. Also, the researcher presented the collected 

data in a processed format but without adding the researcher’s own opinions and comments. 

As the last step of the data analysis stage, the researcher interpreted the data to obtain 

some results. To make the data clearer and more meaningful, the researcher explained the 

relationships between the findings, established cause-effect relations and made explanations 

regarding the significance of the findings by inferring some implications out of them. 

 

Results 

A total of four themes were formed in the light of the qualitative data obtained from 

the study: Science-Technology-Society-Environment, Scientific Literacy, Socio-scientific 

Issues, Rights and Duties. The organization of themes can be seen in Figure 1 below. 

 

Figure 1. Themes for science education for citizenship 
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Science-Technology-Society-Environment 

In relation to Science-Technology-Society-Environment (STSE) theme, the teacher 

provided students with information about developing awareness about the impact of 

technology and people on the environment. While presenting the topic of natural, processed 

and artificial matters in 4th Grade Science unit “Introduction to Matter”, the teacher explained 

that people made changes on the natural environment and we should be concerned about the 

environment. The teacher said, “…so you should be sensitive about the environment. We are 

different from prehistoric people because we do live in a few things. According to the 

conditions of the era we live in now, we have to care for everything around us in a more 

sensitive way and use everything more attentively and carefully. This is because we’ve 

already started to affect the environment, haven’t we?” 

Teacher: They are consumed and thrown away into the environment. In this way, we 

both pollute the environment and cut down trees and so we are preventing the places 

where we live from becoming more clean and healthy. To say the least, you’ll care 

about everything you use daily. You will pay much attention to your books, 

notebooks, belongings, tools and everything in the environment where you live. For 

example, disposable cups are made of plastic, glass, paper. What should we do with 

them when we are finished with them?  Should we throw them in the trash or what? 

Students: We should throw them into the recycling containers. 

This teacher emphasized the exhaustible nature of resources in nature. In this regard, 

the teacher stated that individuals must respect the natural environment and pointed out that 

people should consume no more than they need. Furthermore, the teacher stressed the need 

for sorting recyclables based on their properties and using recycling containers in terms of 

preserving the natural environment. Regarding the importance of recycling, the teacher said, 

“Recycling bins are there for you… for your future. They are there so that you can live in a 
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clean and healthy future. That’s why you’ll be sensitive. And you will teach the people around 

you what to do with them. You are supposed to teach as well when necessary.” 

The lesson unit “Introduction to Matter” in 4th Grade science course deals with the key 

features of solids, liquids, and gases. With respect to the properties of gases, the students 

explained that gases can be compressed, and deodorants are produced in this way. In this 

context, the issue of global warming was discussed in the classroom. The teacher explained to 

the students that there are various causes of global warming and the greenhouse effect; the 

carbon-containing gases used in refrigerators at home damage the gas layers in the 

atmosphere gases in the atmosphere and negatively affect its function of filtering harmful 

rays; plants, animals, and humans are negatively affected by this situation; with the increasing 

industrialization and technological production, these developments have negatively affected 

the health of the world over the last 20-30 years; especially in the polar points, in areas where 

the ozone layer is thinner, harmful rays reach the world; various diseases, mainly cancer,  

arise as a result of these; not only people but animals and plants are also affected by this 

situation, and human beings are required to take measures to prevent this situation. 

The unit “Introduction to Matter” in 4th Grade science course also deals with the 

impact of human beings on the natural environment. In this regard, the teacher reminded the 

students a documentary they watched in the previous years, Life After People, and explained 

that when people do not interfere with nature, nature is able to renew itself. The teacher 

mentioned the transformation of nature following the explosion of the Chernobyl nuclear 

power plant as an example and explained that despite the Chernobyl catastrophe, nature can 

renew itself without the human impact. The teacher emphasized that people should respect 

nature. The conversation between the teacher and the students on the subject are as follows: 

The teacher: You watched a movie last year: Life After People… What did you notice 

in that movie? How did nature behave when there were not any human beings around?  



AJESI - Anadolu Journal of Educational Sciences International, 2020; 10(1): 150-188 

DOI: 10.18039/ajesi.682020 

 

165 

 

A student: It was green everywhere. 

A student: nature was all green. 

The teacher: Well, what about the traces of people? Did they remain?  

The students: No… 

A student: Because people always harm nature. For example, there was a football 

pitch in the movie. When there were no longer people around, it was green again as 

nature flourished freely. 

The teacher: Yes. That is a good example. The most recent example was the 

Chernobyl Catastrophe. After the incident in that city in Ukraine, despite the high 

level of radiation, nature repaired itself so beautifully when there was no human 

intervention… What did nature do? It repaired itself. This means that the species that 

destroys nature is human beings. This means that people should respect the 

environment. 

The teacher explained that human beings treat the nature disrespectfully, exhaust the 

natural resources unconsciously and their consumption habits harm the natural environment 

and said, “We mistreat nature. We eat and consume unconsciously. We are never satisfied 

with our clothes, shoes, furniture at home and so on…” Turkish course was utilized to 

describe the relationship among STSE topics in the 4th Grade science course. As a part of 

Turkish course, the students watched a documentary, Home. As a learning tool, the 

documentary provided the students with information about the effects of human activities on 

our environment and ecosystem. Another aim of the documentary was to have students 

develop an understanding of the relationship between the animate and inanimate things and 

learn about global environmental problems. 

The discussions in the semi-structured interviews centered on educating and informing 

students as a part of environmental education in relation to the STSE theme, scientific and 
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technological inventions, the effects of scientific and technological developments on the life 

of the individual and society, promotion students’ interest in scientists and their lives. Within 

the STSE theme, most of the participants stated that students should be educated about 

improving and protecting the natural environment and that citizenship education in science 

course should deal with issues such as protection of the natural environment, environmental 

pollution, water pollution, air pollution, erosion, conservation of species in the nature, 

recycling, underground and surface sources and global warming. For example, Yağmur said, 

“The subjects about citizenship usually deal with the environment and sensitivity about 

environmental issues… what should a good citizen do? A good citizen should use resources 

efficiently, in an economical way… In the unit Light and Sound, for example, we discussed the 

harmful effects of light pollution on our environment, to the country’s economy, to ourselves, 

to all beings.” As Yağmur stated, the topics related to citizenship education in science course 

tend to be presented within subjects on environmental education and associated with 

environmental awareness.  

Another teacher, Meryem, stated that with respect to citizenship education, science 

course examined the impact of negative changes in the natural environment on individuals’ 

lives and said, “How do we protect our environment? The negative effects of the environment 

on human health… The human impact on the environment. We’re trying hard to establish the 

link between the two.” The teacher explained that science course, in this sense, had students 

think about the possible consequences of the changes due to human-induced factors in their 

natural environment, think about the possible consequences of human activities with the 

development of discussion and reasoning skills, and take action effectively. Similarly, another 

participant stated that some problems arose due to the unconscious and irresponsible use of 

nature by people and, with respect to citizenship education, science course should inform 

students about the consequences of human activities. Within the theme of STSE, the 
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participants also drew attention to the impact of scientific and technological developments on 

the individual, the society, and the environment. Özgür made a comprehensive statement: 

It is necessary to know about laws and regulations, but there are the laws and rules of 

nature before the laws and rules which we set. This is relevant to science. People who 

know the laws and rules presented in Social Studies course become good citizens. 

Well, what are the rules and laws of nature? They are the rules and laws of science. If 

you violate the rules of nature, future generations become extinct. .... When you go 

against the rules and laws of nature, you destroy all of humanity. … The subjects of 

science include all the universe and the world. If students do not become conscious 

citizens in the science course, any mistake they might make goes beyond their own 

country. … Science concerns all beings, the whole world. I mean science is essential 

for global citizenship. 

Emphasizing the structure of natural functioning through certain principles and rules, 

Özgür stated that it was crucial to raise awareness of these principles and rules within the 

scope of citizenship education. He believed that the consequences of unconscious behavior of 

individuals about issues requiring knowledge of science and technology affected the whole 

world and, for this reason, it was important that education makes individuals citizens who 

were globally active, informed and responsible about science and technology. Özgür also 

mentioned the distinction between social studies course and the meaning attributed the 

concept of citizenship in science course. He thought the aim of citizenship education in social 

studies was to teach about the ideals of democratic life such as social justice, equality, and 

human rights, in other words, to give people awareness of democracy; democratic values 

could be taught by addressing some issues in the classroom such as racism, gender 

discrimination, social class distinctions, and inequality; the aim of citizenship education 

within science course was to help individuals make decisions about their own lives based on 
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scientific knowledge and understand how scientific policies for public benefit were arranged 

and how these policies affected their lives; the basic tool of citizenship education in science 

course was scientific and technological phenomena; and, therefore, citizenship education in 

science course was required to support scientific freedom, to share scientific responsibility 

and to organize, use and interpret scientific knowledge in social structure. 

With respect to citizenship education in science course, the participants drew attention 

to the need for the assessment of positive and negative effects of scientific and technological 

advancements on individual and social life and stated that the aim of formal education was to 

inform students about the proper use of scientific and technological innovations. For example, 

Ayten thought that scientific developments had adverse effects on social life although they 

made life easier. Ayten argued that individuals needed to be critical about the effects of 

science on social life and said, “science course should show us that science might damage 

and complicate life while it makes life easier for us. What science offers might cause trouble 

in the future. In fact, it has already started to cause damage to health and the environment.” 

Ayten thought that science and technology were negatively affecting areas of life such as the 

environment and health more and more and, therefore, students should be educated in a way 

that they could recognize the adverse effects of science and technology as well as the positive 

ones.  

 

Socio-Scientific Issues  

The observations in 4th and 5th Grades science course showed that socio-scientific 

issues were utilized in the teaching-learning process. For example, the pandemic influenza 

known as swine flu was discussed in both grade levels. The lesson unit “Let’s Solve the 

Puzzle of Our Bodies” in 4th Grade science course deals with respiratory organs and correct 

breathing. The teacher said that one should be careful around sick people to be healthy, 
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warned the students about the swine flu epidemic and to be alert during contact with other 

people, and advised them to be more careful in mass diseases and to take plenty of fluids to 

avoid diseases. 

The teacher and students expressed their views on the current issue of swine flu. While 

the issue of swine flu disease disturbed both the teacher and students as a socio-scientific 

issue, they were not able to achieve consensus on the source of and solution to the problem, 

which is just another example showing that socio-scientific issues are often controversial 

issues. On the other hand, the students expressed their reservations about swine influenza 

vaccination and shared what they learned from various sources with the teacher and their 

classmates. The teacher stated that there was no consensus about whether vaccines were 

necessary or not and the Ministry of Health did not provide the public with any sufficient and 

convincing information. The teacher added that the students needed to have knowledge as 

individuals and to act regarding decisions based on scientific knowledge and said: 

…. you should watch the news on TV very carefully. You should follow local 

newspapers and national newspapers very closely. We need the information to make a 

comment. We cannot interpret without knowledge. Making assumptions does not 

provide any benefits for you or for the country. Then you should obtain information 

and think about it critically. Watch the national TV channels with your families, note 

interesting events and share them in the classroom with us. Let’s discuss it together. 

You need to base your comments on knowledge. 

As a part of 4th Grade science course, the students talked about their conversations 

with their families about the swine flu vaccine. The teacher asked the students questions about 

their conversations with their parents about the swine flu and the students shared what their 

families thought about the issue. The controversy about the necessity of the swine flu 

vaccination was discussed extensively in the lessons and the students’ comments showed that 
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their parents held opposing views about the issue. Some of the parents believed their children 

needed to be vaccinated against the swine flu while some others warned their children not to 

take the vaccine. After talking with almost all of the students about their views on the subject, 

the teacher also made comments on the subject. The teacher mentioned the effects of 

pandemics such as the swine flu on social life and shared with the students the statement 

made by the Ministry of Health, the competent public authority on the subject. The teacher’s 

inclusion of the swine flu in the teaching-learning process as a socio-scientific topic and 

explanations about the subject were important as the teacher addressed the need for individual 

knowledge and making informed decisions and preferences in decision-making processes 

about socio-scientific issues in terms of citizenship education. 

After the observation sessions, the researcher asked the teacher why the views of 

parents regarding the swine flu vaccination was discussed in the classroom. The teacher’s 

response was recorded in the research journal; the teacher said: 

Parents watch TV news that is relevant to them. They make comments on events in 

Turkey. My purpose here is to encourage parents to investigate a specific subject. I 

intend to help them investigate any subject and make informed decisions when 

making decisions about themselves and their children. I myself have questions, too. 

Personally, for the time being, I am suspicious about it [vaccination] but I think I’ll 

use it because people I trust give positive feedback and research provides positive 

results. It is a matter of health after all. Are parents investigating the subject or not? 

That’s important because it will be an advantage for me if parents are conscious. 

What is learned in the classroom could influence them in a positive way. This is 

about being an informed citizen. At this point, parents’ education is important. 

The teacher thought that discussing parents’ views on socio-scientific issues was a 

way of involving parents in education through students. The teacher also said that parents’ 
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opinions are discussed in teaching-learning process in the classroom so that parents 

themselves could do research and obtain knowledge about a subject and, therefore, they could 

be educated as conscious citizens as well.  

While studying the lesson unit “Change and Recognition of Matter” in a 5th Grade 

science course, the students mentioned some of the news in the media about the swine flu. 

However, during the discussion, they shared some ideas which were not scientific or based on 

scientific knowledge such as “the disease is not that bad but it may be fatal for those with 

lung diseases” and “it was created when human beings got the bird flu”. On the other hand, 

the teacher neither corrected the students’ misconceptions nor allowed them to express 

different opinions about the swine flu. When the students wanted to further discuss the issue, 

the teacher said, “It’s over. Alright. Now, just read your text!” and ended the discussion.  

In parallel to the data obtained during the observation sessions, during the semi-structured 

interviews, the participants mentioned the need to include science and technology-based 

current issues and problems as a part of citizenship education in science course because they 

thought socio-scientific topics were significant for equipping students with awareness, 

sensitivity, and ability to make ethical choices.  

As an example of the inclusion of socio-scientific topics in science course, Şükran 

said, “The proliferation of GM crops, malnutrition because of that, and citizens’ recognition 

of the consequent diseases are the parts of citizenship relevant to scientific knowledge.” 

Genetically modified organisms are used in agriculture in the production of various crops and 

nutrient contents. However, the use of genetically modified organisms in various foods for 

infants, children, and adults is a controversial issue. Referring to the public discussion about 

this issue, Şükran emphasized the need to establish a connection between science course and 

citizenship education to make decisions about GMO products on the basis of scientific 

knowledge.  
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Murat made a similar comment about socio-scientific topics. He also raised concerns 

about the use of genetically modified organisms and stated that this was one of the most 

important contemporary healthy lifestyle problems. Murat said:  

It is no longer one of the likely challenges in terms of health today, it has already 

become the biggest challenge. GMO products and an unhealthy environment are 

threatening healthy nutrition. These are important nowadays. We do not know the kind 

of meat we eat anymore. It is the same for fruit and vegetables. We don’t know if they 

use plant hormones. In fact, we know they use plant hormones, but we have to eat. At 

school, we are trying to raise awareness on these issues. 

The participants had limited opinions about socio-scientific topics. Today many 

current science and technology-based subjects and problems affect social life. However, the 

participants focused on a single socio-scientific issue. This might be attributed to the fact that 

news about genetically modified organisms was a current controversial issue at the time of the 

study. The participants also emphasized the science course’s function of raising awareness. 

This function of science course is important, but it does not effectively work for science 

course’s role with respect to citizenship education. This is because socio-scientific topics 

require making ethical, moral and value decisions regarding controversial issues affecting 

social life. The participant teachers, on the other hand, did not address that basic quality of 

socio-scientific topics.  

 

Scientific Literacy  

With respect to the theme of Scientific Literacy, the participants mentioned the 

importance of gathering information and data by using various resources, which contributed 

to the development of basic skills such as making interpretations and inferences. Regarding 

the topic of Respiratory Organs and Respiratory Diseases in 4th Grade science course, the 
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students discussed their families’ and their own concerns about the swine flu and swine flu 

vaccination. When one of the students asked the teacher, “Would you take swine flu 

vaccination?” the teacher replied, “I will make my decision after doing research about it”. 

The student’s question could be considered important as it questioned the teacher’s action as 

an effective role model citizen. Similarly, the teacher’s response was remarkable because it 

encouraged students to acquire some skills and attitudes as citizens. With respect to 

citizenship education, science course aims to equip students with the ability to collect data 

and information from various sources through scientific literacy activities. As a result, 

students are expected to acquire the competence to make knowledge-based comments. 

Regarding the conversation above, when the researcher asked the teacher what the purpose of 

the teacher’s response was, the teacher said: 

We try to inform them about how to behave in our daily lives and in this age and to 

equip them with abilities to catch up with current events and interpret them with their 

families, do research and make inferences about themselves, their future and the 

world. We should teach them how to make comments based on knowledge rather than 

rumors or assumptions. Making comments is necessary and so is learning the truth.  

The teacher stated that today’s conditions required that individuals should be equipped 

with certain qualities and, therefore, they should possess scientific process skills including 

research skills so that they could make decisions based on scientific information and data and 

make inferences about the world and themselves. 

In the semi-structured interviews, few of the participants mentioned the need to equip 

students with scientific literacy by means of citizenship education activities covered in 

science course. The aim of scientific literacy presented through citizenship education 

activities covered in the science course is to develop students’ skills of analyzing and 

reasoning based on data so that they could make unbiased and critical assessments. This 
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requires that today’s individuals, who are heavily influenced by scientific and technological 

developments, think critically. Regarding the function of science course in developing 

scientific literacy with respect to citizenship education, Nuray said, “Well, first, it turns 

children into researchers. I mean the course presents an experiment or a topic… and what do 

children do? They turn to research. They do not expect to be given everything by teachers, but 

they start to add things, too. For example, they can make observations.” Nuray added that 

activities about citizenship education within science course stimulated students’ curiosity and 

guided them into research and, as a result, students made observations by taking responsibility 

for their learning. 

Stressing the importance of equipping students with scientific process skills with 

respect to citizenship education, Aygül said, “…thinking should be scientific as well. In fact, 

science is directly related to it. Student’ skills of research, inquiry, and investigation should 

be developed so that they can acquire scientific thinking. And these qualities are already 

covered among the subjects of science”. Aygül believed that students should acquire 

scientific thinking skills for citizenship education, which was the basic purpose of science 

course, and, in this sense, the aim of science course was to provide students with the basic 

skills of scientific literacy that they needed to possess as citizens. 

 

Rights and Duties 

The theme of Rights and Duties, an attribute of republican approach among the 

political approaches explaining the concept of citizenship, was discussed in science course 

with respect to citizenship education. Students’ roles in social participation were discussed in 

the lesson unit Introduction to Matter in 4th Grade science course. About this topic, the teacher 

said, “Sometimes grown-ups can do very huge mistakes. You will warn your fathers, mothers 

or neighbors when it is necessary. You should say to them that you have learned the subject 
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this way and tell them to be more careful because they are affecting your future”. The teacher 

also said that they should take responsibility in order to participate effectively in social life 

and explained that they should be able to warn their close family members and neighbors 

when necessary to protect their own future and have a sustainable environment. 

In another activity about the theme Rights and Duties, regarding global warming and ozone 

layer depletion in the lesson unit Introduction to Matter in 4th Grade science course, the 

teacher encouraged students to inform people around them and said, “I remind you that you 

have a mission as of now”. The teacher explained the importance of informing other people 

with justifications. The topic People Process and Change Matter in the unit Introduction to 

Matter in 4th Grade science course dealt with the rapid exhaustion of resources by an increase 

in human population and industrialization. About this issue, the teacher stated that rapid 

growth in the human population should be controlled and reminded students that they needed 

to fulfill their responsibilities as citizens. The teacher said,  

…in the previous lesson, we talked about your responsibility as citizens. We have to 

set some rules and certainly apply them. Human reproduction should be taken under 

control. We must respect the environment, the world. What does that mean? We 

shouldn’t pollute soil, air or water. We should be more careful not only in industrial or 

agricultural sectors but also in our everyday lives. We have to learn how to keep the 

environment clean. What should factories do about their waste fumes or liquids? They 

should treat their wastes before releasing them. As we have always told, people should 

be sensitive about recycling. What should they do with packages after using them? 

They should sort them out and contribute to recycling. Farmers also have 

responsibilities. They should avoid using pesticides as much as possible and keep their 

use to a minimum level if they have to use pesticides. Once we are careful about these, 

air, soil and water are cleaned. What should we do now? Our responsibility does not 
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finish here. Once the soil, air, and water are clean, one of the most important things we 

need to do is increase the number of beings that produce something useful for the 

environment. What we mean by that are plants. We should forest everywhere. As you 

know plants are vital for the cycle of life in nature, particularly for the water cycle. 

Water never vanishes but changes form and location in the world. What we should do 

then is increasing the number of plants, real producers of the world, to ensure proper 

water cycle and prevent global warming.  

The teacher referred the measures to be taken in order to protect the environment as a 

duty of citizenship and noted that individuals should be careful not to pollute soil, water, and 

air in order to protect the environment, sort out the domestic waste for recycling and take part 

in reforestation activities. The teacher also stated that, as individuals, farmers should be 

careful about using pesticides and, in institutional level, industrial organizations should take 

the necessary precautions to protect the environment. Therefore, the teacher highlighted the 

importance of fulfilling citizenship responsibilities in both individual and institutional level to 

protect the environment and control global warming.  

In the lesson unit Introduction to Matter in 4th Grade science course, the teacher 

informed the students about the importance of becoming conscious consumers. The teacher 

drew the students’ attention to the use of genetically modified organisms in producing animal 

food products and stated that these products could cause some problems for human health. 

The teacher also said that livestock was also genetically modified to increase productivity and 

some people tried to justify it with the increase in the demand for meat. The teacher added 

that, as an individual responsibility, we should change our dietary habits and choices and 

avoid additives used to extend the shelf life of convenience food in supermarkets.  

The teacher warned the students to be careful about nutrition as conscious consumers. 

Reminding the students that they were adult individuals of the future and had a responsibility 
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to correct the mistakes made by today’s adults, the teacher clearly emphasized the importance 

of respecting the environment in production and consumption processes for a livable world. 

During the semi-structured interviews, regarding the theme of Rights and Duties, the 

participants mentioned the protection of individual health and becoming conscious consumers 

and explained how the curriculum of science course addressed these topics with examples. 

Relating the theme of Rights and Duties to the protection of individual health, Reyhan 

said, “The topic about getting to know our bodies, for example, is about learning about one’s 

own body and caring about it. How should we protect our health, what should we do to 

protect it? A modern person should care about himself or herself …” Because of the changes 

in lifestyles and dietary habits, people are faced with several health problems. Therefore, it is 

essential that individuals gain awareness and education about protecting their own health.  

Songül believed that, with respect to citizenship education, science course raised 

students’ awareness about the protection of personal health. She said, “The textbook contains 

a chapter titled ‘Let’s Solve the Puzzle of Our Bodies’. Students learn all about respiratory 

organs and excretory organs. At the end of the chapter, they can tell how to protect their 

bodies, how to be a healthy person and how to live in a healthy environment.” The teacher 

thought that, with respect to citizenship education, science course informed students not only 

about the anatomical structure and characteristics of their bodies but also about how to protect 

personal health and the conditions in which a healthy life can be achieved and maintained. 

The teacher also noted that students used their knowledge to inform other students and to 

defend their own rights as an indication of active participation in social life.  

Esma drew attention to the problems that failure to protect personal health can cause 

for the national and individual economy and she said, “It involves health, too. … I mean how 

would it contribute to the country’s economy if people cared more about their health? Or 

what about the cost? What economic effects would it have? What social effects would it have? 
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What should we do as citizens?” The teacher considered the protection of personal health not 

only as “well-being of the individual” but in economic and social terms as well. Therefore, 

the teacher emphasized that science course reminded students about their responsibilities as 

citizens. 

Another participant, Aziz, mentioned becoming conscious consumers and responsible 

students as a part of citizenship education within science course. Aziz firstly stated that a 

healthy and balanced diet was a right that all citizens should have but there were some 

responsibilities that they should fulfill to have this right. He associated these responsibilities 

with becoming conscious consumers and said that citizens’ responsibilities include checking 

the expiration date of products, using legally approved products and reporting any problems 

to the authorities. Also, when explaining the damages caused by products such as cigarette 

and alcohol, he mentioned the need to give priority to the sacredness of the lives of 

themselves and other individuals in society. 

 

Discussion and Conclusions 

Education for citizenship is an important educational goal (Duggan & Gott, 2002; 

Hurd, 1998; Kolstø, 2001). However, attaining this goal is a major challenge for science 

education at schools (Mansour, 2009). This is because implementations aimed at combining 

science and citizenship at school are rare (Pike, 2007). This is also because the answer to the 

question of how science education will prepare students as citizens is not known (Mansour, 

2009). The aim of this study was to come up with an answer to this requirement. The results 

showed that, as a part of citizenship education, science course could deal with the topics of 

Science-Technology-Society-Environment (STSE), Scientific Literacy, Socio-Scientific 

Issues, Rights and Duties. The literature suggests that science course can fulfil its 

responsibility for citizenship education through the topics of STSE (Lester, Ma, Lee, & 
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Lambert, 2006; Mansour, 2009; Ratcliffe & Grace, 2003; Solomon & Aikenhead, 1994), 

socio-scientific issues (Cajas, 1999; Driver, Newton & Osborne, 2000; Sadler, 2004; Zeidler 

et al., 2005) and scientific literacy (Hurd, 1998; Lee & Roth, 2003). The relationship between 

STSE, scientific literacy and socio-scientific issues in terms of implementing citizenship 

education in science course can be explained by the importance of presenting STSE issues in 

science course for creating a context for citizenship education. Presenting socio-scientific 

issues in science course within a context is an educational strategy. In this sense, socio-

scientific issues could be regarded as a means. The primary aim of covering both STSE topics 

and socio-scientific issues for citizenship education in science course is to educate citizens 

who are scientifically literate and can think scientifically. Therefore, these three components 

should be used in citizenship education in science courses with a holistic approach.  

Due to several human and environmental disasters, science has been given the role of 

a bad guy. Also, science has been perceived as a potential threat to life because of disturbing 

social changes and ethical problems caused by scientific and technological developments. The 

increase in the commercialization, industrialization, and militarization of science have once 

more shown that science is not free from values and it is not neutral. Combination of science 

and technology within technoscience, the capacity of science to provide information for 

gaining welfare and power, and the increasing consumption of raw materials for scientific and 

technological ends have profoundly changed the context of scientific and technological 

applications in ethical and socio-political terms. For these reasons, there has been a need for 

revision in science education curricula to respond to these changes (Hodson, 2003). In parallel 

to the global developments, science education curricula in Turkey have covered a learning 

domain regarding the topics of STSE (MoNE, 2005). By means of the topics of STSE, the 

effects of scientific and technological advancements on the cultural structure and the impact 

of cultural structure on science and technology could be understood more easily (Blades, 
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2006; Mansour, 2009; Solomon & Aikenhead, 1994). Similarly, gaining a better 

understanding of how the environment, which is considered to have a passive position, is 

affected by science and technology and their social implications seems to be more likely by 

covering the topics of STSE within the context of science education curricula.  

This study found that the participants made use of socio-scientific issues in relation to 

citizenship education. While STSE is defined as “a context for science education” (Yager, 

1996, p.6), socio-scientific issues clearly provide a more sophisticated strategy. Socio-

scientific issues provide an opportunity for students to realize the interaction and connection 

between science and technology. They also provide a context for individuals to stimulate and 

improve their ethical and moral developments. For this reason, socio-scientific issues serve 

science education not only as a context but also as an educational strategy (Driver, Newton, & 

Osborne, 2000; Kolstø, 2001; Sadler, 2004; Zeidler et al., 2005). In fact, one way to achieve 

the projected objectives of STSE education with respect to citizenship education is the use of 

socio-scientific issues (Pedretti, 1999; Watts, Alsop, Zylbersztajn & Maria de Silva, 1997 in 

Pedretti, 2003). When socio-scientific issues are utilized as a context for educational 

activities, they make it possible to understand how science, technology, society, and 

environment interact with each other (Ramsey, 1993 in Pedretti, 2003) because socio-

scientific issues form the foundation of science and technology and they are covered by 

scientific knowledge. By means of socio-scientific issues, skills related scientific process such 

as observation; collecting, categorizing and interpreting data; and making inferences could be 

improved. Socio-scientific issues also involve logical thinking about values and ethical 

subjects, making choices at individual or social levels, forming thoughts, developing social 

sensitivity and empathizing. 

Scientific problems continue to evolve and grow with their social implications. 

Considering the growing human population, it is likely that human beings will continue to 
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have socio-scientific problems in the future (Sadler, 2004). In this respect, socio-scientific 

issues need to be utilized in science and technology courses to prepare students for citizenship 

education because socio-scientific issues can serve as a means for guiding students into 

becoming democratic citizens through science and technology education (Cajas, 1999 in 

Zeidler et al., 2005). By presenting socio-scientific issues in the classroom, educators of 

science can help achieve the aim of educating students as citizens who are knowledgeable and 

can think logically (Driver, Newton, & Osborne, 2000; Kolstø, 2001 in Sadler, 2004). 

Moreover, socio-scientific issues provide a context for encouraging individuals to think about 

the implications of science for social life and developing their decision-making and 

questioning skills. The ability to make ethical choices is an important dimension of active 

citizenship and citizens need to have an adequate level of scientific literacy to be able to 

discuss national and global problems (Pike, 2007). Many educators today claim that scientific 

literacy can be designed in a modern way by means of socio-scientific issues and socio-

scientific issues are a necessary component of contemporary science and technology classes 

(Driver, Newton & Osborne, 2000; Hughes, 2000; Zeidler, Walker, Ackett & Simmons, 

2002). 

This study also determined that the topic of Rights and Duties was also emphasized as 

part of citizenship education activities in science course. The literature does not discuss the 

theme of Rights and Duties in relation to citizenship education in science course. This 

situation might have several reasons. Firstly, almost all of the participants stated that they had 

associated citizenship education with social studies course, but, thanks to this study and the 

interview questions, they now realized that it was related to science course as well. This 

situation might be the reason why the participants preferred to establish a connection between 

Rights and Duties, which is primarily a topic of social studies course, and science course. 
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This study had some limitations. The school where the observational data collected 

was a middle socio-economic status school. Therefore, the case with lower and upper 

socioeconomic status schools need to be investigated as well so that the functionality of 

science course curricula with respect to citizenship education can be analyzed comparatively 

and analytic generalizations can be obtained. Another limitation of this study was that both 

teachers who were observed during lessons in the classroom environment to collect data were 

female teachers. Whether conducting these observations with male teachers would yield 

different results or not could be investigated in another study. Lastly, the observational data 

was limited in “Let’s Solve the Puzzle of Our Bodies” and “Introduction to Matter” units in 

4th grade Science and Technology course and in “Let’s Solve the Puzzle of Our Bodies” and 

“Change and Recognition of Matter” units in 5th grade Science and Technology course. Future 

research can also examine the teacher training programs’ competence to equip teacher 

candidates with sufficient knowledge to be able to establish connections between science 

education and citizenship education. Finally, it is also crucial that future science educators’ 

ability to establish connections between science education and citizenship be examined. 
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