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ABSTRACT 

 

AN INVESTIGATION OF PRE-SERVICE ELEMENTARY SCIENCE 

TEACHERS’ SCIENTIFIC LITERACY LEVEL AND THEIR ATTITUDES 

TOWARDS SCIENCE 

 

 

 

UlutaĢ, Özgül 

M.S., Elementary Science and Mathematics Education
 

Supervisor: Prof. Dr. Hamide ERTEPINAR 

Co-Supervisor: Assoc. Prof. Dr. Jale ÇAKIROĞLU 

 

 

December 2009, 86 pages 

 

 

This study aims to investigate pre-service elementary science teacher’s scientific 

literacy level and their attitudes towards science. In addition, whether pre-service 

elementary science teacher’s scientific literacy and their attitudes towards science 

differs in some demographic variables such as gender, high school profile, grade, 

place of family residence, parents educational level and family income level were 

examined. Finally, possible relationship between participants’ scientific literacy level 

and their attitudes towards science was explored. 

 

The present study conducted with 285 pre-service elementary science teachers from 

Elementary Science Education Program at Dokuz Eylül University during the second 

semester of 2008-2009 academic year. The data were collected by administering 
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Turkish version of Test of Basic Scientific Literacy (TBSL) and SAI-II (Science 

Attitude Inventory) scales. 

 

Analysis of the data indicated that pre-service elementary science teachers have 

satisfactory scientific literacy level and moderately positive attitudes towards 

science. Moreover, participants’ scientific literacy level and attitudes towards science 

showed differences in only some demographic variables: gender and place of family 

residence. Finally, the analysis also indicated that there is a positive significant 

relationship between participants’ scientific literacy level and their attitudes towards 

science. 

 

 

Keywords: Scientific Literacy, Attitude towards Science, Pre-service Elementary 

Science Teachers  
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ÖZ 

 

FEN BĠLGĠSĠ ÖĞRETMEN ADAYLARININ BĠLĠMSEL OKURYAZARLIK 

SEVĠYELERĠNĠN VE BĠLĠME YÖNELĠK TUTUMLARININ ARAġTIRILMASI 

 

 

 

 

UlutaĢ, Özgül 

Yüksek Lisans, Ġlköğretim Fen ve Matematik Eğitimi
 

Tez Yöneticisi: Prof. Dr. Hamide ERTEPINAR 

Ortak Tez Yöneticisi: Doç. Dr. Jale ÇAKIROĞLU 

 

 

Aralık 2009, 86 sayfa 

 

 

Bu çalıĢma fen bilgisi öğretmen adaylarının bilimsel okuryazarlık düzeylerini ve 

bilime yönelik tutumlarını araĢtırmayı amaçlamıĢtır. Buna ek olarak, fen bilgisi 

öğretmen adaylarının bilimsel okur-yazarlık seviyeleri ve bilime yönelik tutumlarının 

cinsiyet, mezun oldukları lise türü, sınıf, ailenin yaĢadığı yer, anne-baba eğitim 

düzeyi ve aile gelir seviyesi gibi bazı demografik özelliklere göre değiĢip 

değiĢmediği incelenmiĢtir. Son olarak,  katılımcıların bilimsel okuryazarlık sevileri 

ile bilime karĢı tutumları arasındaki olası iliĢki araĢtırılmıĢtır. 

Bu çalıĢma Dokuz Eylül Üniversitesinin Fen bilgisi Programındaki, 285 fen bilgisi 

öğretmen adayına, 2008-2009 akademik yılının ikinci döneminde uygulanmıĢtır. 

Veriler  TBSL (Test of Basic Scientific Literacy) ve SAI-II (Science Attitude 

Inventory) ölçeklerinin Türkçe versiyonları uygulanarak toplanmıĢtır. 
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Verilerin analizi fen bilgisi öğretmen adaylarının bilimsel okuryazarlık seviyelerinin 

ve bilime yönelik tutumlarının yeterli düzeyde olduğunu göstermiĢtir. Bununla 

birlikte, katılımcıların bilimsel okuryazarlık seviyeleri ve bilime yönelik tutumlarının 

sadece cinsiyet ve ailenin yaĢadığı yere göre farklılık gösterdiği bulunmuĢtur. Son 

olarak, analizler katılımcıların bilimsel okuryazarlık seviyeleri ve bilime yönelik 

tutumları arasında anlamlı bir pozitif iliĢki olduğunu göstermiĢtir. 

 

 

Anahtar Kelimeler:  Bilimsel Okuryazarlık, Bilime Yönelik Tutum, Ġlköğretim Fen 

Bilgisi Öğretmen Adayları 
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CHAPTER 1 

 

INTRODUCTION 

 

 

 

1.1 Background of the Study 

 

Recently, our world has experienced much progress in science and technology. 

Therefore, achieving scientific literacy as an educational outcome regarded as 

important in many countries (Jenkins, 1997). According to the American National 

Science Teachers Association, achieving scientific literacy for all citizens is seen as 

one of the major goals of science education. Although there is not clear definition of 

scientific literacy, professions from many disciplines have widely accepted its 

necessity of advancing it (BouFaoude, 2002; Laugksch, 2000). Advances in science 

and technology make individuals require having at least some basic understanding of 

science and technology in order to take place in the public debate and make choices 

in scientifically and technologically related policies (Miller, 1983, 1987; O’Hearn, 

1976; Pella, 1976; Shen, 1975). 

   

Educators agree that scientific literacy be encouraged urgently as early possible 

(Barton 1994; Bybee, 1997). Teachers are most important factor and must be 

effective in promoting scientific literacy. Therefore, they must be well-prepared in 

science subjects. Teachers who have low scientific literacy level cannot be expected 

to grow scientifically literate individuals. It is accepted that scientifically literate 

teachers are essential in meeting society’s expectations of science education 

(European Commission, 2002).  
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Attitude towards science is also another important construct in science education. 

Many educators agree that students’ attitude directly depends on their science 

teachers. Stolberg (1969) states that teachers who have a negative or neutral attitude 

towards science can pass on this attitude to young children. Similarly, Washton’s 

(1971) study indicated that pupils imitate the attitude of their elementary teachers 

toward science. In a report of his study of 100 New York teachers, Washton 

concluded that students dislike science because their elementary school teachers 

dislike science and they were afraid to teach science to them. According to Koballa 

(1988) attitudes are learned. That is, students are more likely to possess attitudes 

similar to those of their teachers. According to Schibeci (1983) the measurement of 

attitudes towards science is important because these attitudes influence students’ 

decisions and actions. Moreover, it was commonly believed that learning about pre-

service teachers’ present attitudes may help the educators the kinds of science related 

behaviors in which future teachers are likely engage. As Schibeci (1983) mentioned 

that by assessing the current attitudes of a group of pre-service teachers toward 

science and determining the causes of their attitudes, their future behavior in science 

teaching may be predicted. If the current and next generation of elementary teachers 

cannot convey positive attitudes toward science as a consequence of their own 

negative experiences, the cycle will continue and another generation will arise who 

may also transmit negative attitudes toward science to their students (Grutzner- 

Sampson, 1992). In order to change this situation, science teacher educators need to 

know the current attitudes of pre-service elementary teachers toward science. 

 

 

1.2 The Purpose of the Study 

 

This study aims to investigate pre-service science teachers’ scientific literacy level 

and their attitude toward science. Moreover, the study examines whether pre-service 

science teachers’ scientific literacy level and their attitudes towards science  differs 

in some demographic features such as gender, high school profile, grade, place of 

family residence, parents’ educational level, monthly family income. Finally, the 
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possible relationship between pre-service elementary science teachers’ scientific 

literacy level and their attitudes towards science is explored. 

 

 

1.3 Research Questions and Hypotheses 

  

The research questions raised as follows: 

 

­ What is the level of pre-service elementary science teacher’s scientific 

literacy? 

­ What are pre-service elementary science teachers’ attitudes towards 

science? 

­ To what extent do pre-service elementary science teachers demographic 

variables can influence pre-service elementary science teachers’ scientific 

literacy level and their attitudes towards science? 

­ What is the relationship between pre-service elementary science teachers’ 

scientific literacy level and their attitudes towards science? 

 

The following hypotheses form the basis of this investigation: 

 

Hypothesis 1: There will be a significant difference in pre-service elementary science 

teachers’ scientific literacy level according to gender. 

 

Hypothesis 2: There will be a significant difference in pre-service elementary science 

teachers’ scientific literacy level according to high school profile. 

 

Hypothesis 3: There will be a significant difference in pre-service elementary science 

teachers’ scientific literacy level according to grade. 

 

Hypothesis 4: There will be a significant difference in pre-service elementary science 

teachers’ scientific literacy level according to place of family residence. 
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Hypothesis 5: There will be a significant difference in pre-service elementary science 

teachers’ scientific literacy level according to parents’ educational level. 

 

Hypothesis 6: There will be a significant difference in pre-service elementary science 

teachers’ scientific literacy level according to monthly family income level. 

 

Hypothesis 7: There will be a significant difference in pre-service elementary science 

teachers’ attitudes towards science according to gender. 

 

Hypothesis 8: There will be a significant difference in pre-service elementary science 

teachers’ attitudes towards science according to high school profile. 

 

Hypothesis 9: There will be a significant difference in pre-service elementary science 

teachers’ attitudes towards science according to grade. 

 

Hypothesis 10: There will be a significant difference in pre-service elementary 

science teachers’ attitudes towards science according to place of family residence. 

 

Hypothesis 11: There will be a significant difference in pre-service elementary 

science teachers’ attitudes towards science according to parents’ educational level. 

 

Hypothesis 12: There will be a significant difference in pre-service elementary 

science teachers’ attitudes towards science according to monthly family income 

level. 

 

Hypothesis 13: There will be a significant correlation between pre-service 

elementary science teachers’ scientific literacy level and their attitudes towards 

science. 
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1.4 Significance of the Study 

 

The term “Scientific Literacy” has become a major goal for science education in 

many countries (Laugksch, 2000). Like many countries, Turkey is aware of the 

importance of preparing its citizens scientifically literate in order to challenge new 

century. Therefore, there have been some important attempts to establish scientific 

literacy as a main goal of science education into curriculum. For example, new 

elementary and secondary science curricula have been updated since 2004 in Turkey. 

New elementary science curriculum is based on scientific literacy. There are seven 

aspects of the new elementary science curriculum. These are: (1) nature of science 

and technology, (2) key science concepts, (3) skills for scientific processes, (4) 

relationships among science-technology-society-environment, (5) scientific and 

technological psychomotor skills, (6) values which form the core of science, (7) 

science attitudes and values (MEB, 2006). New science curriculum sets out a vision 

for scientific literacy in Turkey. Therefore, pre-service elementary science teachers 

need better preparation in the content of scientific literacy so that they could lead to 

the development of scientific literacy of their students. 

 

In Turkey, there are some studies about scientific literacy but few studies focusing on 

both pre-service science teachers’ scientific literacy and their attitudes towards 

science at the same time. This study is important in that findings will inform us about 

the pre-service elementary teachers’ scientific literacy level and their attitudes 

towards science. 

 

 

1.5 Definition of Terms 

 

Attitude: Attitude can be defined as learned predisposition in responding to a person 

or an object in a positive or negative manner (Fishbein & Ajzen, 1975). 
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Attitude towards science: “Learned predispositions, tendencies, or inclinations to 

respond fairly consistently, in an unfavorable or favorable manner to a given object, 

namely, science” (Wareing, 1990, p. 373). 

 

Pre-service elementary teachers: Adult learners who are participating in university 

level education to prepare themselves to be teachers of elementary level children. 

 

Pre-service elementary science teachers: Adult learners who are participating in 

education faculties of elementary science education program in university level 

education to prepare themselves to be teachers of elementary level children. 

 

Scientific Literacy: According to National Science Education Standards (NRC, 1996) 

scientific literacy is defined as, “the knowledge and understanding of scientific 

concepts and processes required for personal decision making, participation in civic 

and cultural affairs, and economic productivity” (p. 22). 

 

 

1.6 Limitations of Present Study 

 

This study is limited to 285 pre-service science teachers at a university in Turkey. 

Therefore, results of this study cannot be generalized to all pre-service science 

teachers. The results of the present study can be generalized to subjects having the 

same characteristics in the similar settings. 
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CHAPTER 2 

 

REVIEW OF LITERATURE 

 

 

 

2.1 Scientific Literacy 

 

In this section, history of the term scientific literacy, conceptions and definitions of 

the scientific literacy, measurement of scientific literacy and research relevant to 

scientific literacy will be introduced. 

 

 

2.1.1 History of the Term Scientific Literacy 

 

The term „scientific literacy‟ was first existed  in late 1950s, and was suggested by 

US educator Paul Hurd when he (Hurd, 1958) used it in a publication called „Science 

Literacy: Its Meaning for American Schools‟ (DeBoer, 1991; Roberts, 1983). 

However, according to Shamos (1995), interest in the idea that the public should have 

some knowledge of science, go back at least to the beginning of this century. 

 

When United States (US) experienced the sudden launching earth orbiting satellite by 

Soviet Union in 1957, this caused a big alarm in the US that they need public support 

for science in order to respond Soviet launch of Sputnik. As a result, US started to 

think about that something went wrong about the way of science being taught in the 

schools (Rutherford & Down, 1995). Waterman (1960) in his article wrote the ten-

year resume of the US National Science Education of recognition that progress in 

science needs a considerable public support of a science education and research. The 

National Science Foundation established in the U.S in 1954 whose principal aim was 
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to support basic and applied research in science and engineering placed a higher 

priority on education programs (Shamos, 1995). 

 

After being aware of the importance of science and science education, many authors 

began to suggest various aspects associated with scientific literacy. Roberts (1983) 

cited in Laugksch (2000, p. 72) gave the name of the years from about 1957 to 1963 

as the „period of legitimation‟ of the concept. According to Roberts (1983), during the 

1950s, scientific literacy was a “rallying symbol” without definition. By the mid-

1960s, the term had numerous interpretations; all suggest that several components 

were necessary to clarify its meaning. A number of attempts at combining scientific 

literacy as a concept were made (e.g. Agin, 1974; Pella, 1976), after which a period of 

further interpretation followed (Roberts, 1983). For instance, Gabel (1976) defined 

scientific literacy as everything related with science education and gave theoretical 

model of scientific literacy in his work which based on a large dataset of 

interpretations of the meaning of the term. Scientific literacy concept became an 

umbrella concept to signify the purposes of science teaching in the schools. 

 

According to Roberts (1983) cited in Laugksch (2000, p. 73), the periods of the late 

1970s and beginning of 1980s was followed by numerous varied definitions and 

interpretations of scientific literacy. However, there was a still lack of agreement 

diminished the usefulness of this concept (Graubard, 1983). On the other hand, during 

this period the United States was facing two important challenges. The first one was 

related to the emergence of the economic power of Japan and other Pacific Rim 

countries (i.e. South Korea, Singapore, Taiwan, etc.) and a general belief that 

America‟s international economic competitiveness was diminishing (Bloch, 1986; 

Lewis, 1982 as cited in Laugksch 2000, p.73). The second challenge was related to 

the declining research in science and engineering in international comparisons of 

science achievements (Bloch, 1986). Science and technology were seen as the 

fundamental basis for economic progress. 

 

Because of perceived threats to the economic competitiveness of the United States 

and the crisis that American science education was seen to be in, a reawakened 
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interest in scientific literacy developed in the early 1980s (Prewitt, 1983). Since this 

period, the scientific literacy of adults has received regular attention in the United 

States and elsewhere. The social and cultural relevance of science in a scientific and 

technological society has also increasingly received attention through the concept of 

scientific literacy (Chen & Novik, 1984). In recent years, policy statements related to 

science education have thus been full of references to scientific literacy as a goal 

(Atkin & Helms, 1993; Jenkins, 1992). 

 

 

2.1.2 Conceptions and Definitions of Scientific Literacy 

 

The term „literacy‟ is usually interpreted as the ability to read and write. However, 

extensions of this term, for example, computer literacy, cultural literacy, political 

literacy, and, scientific literacy, suggest that semantic aspects of this term are very 

important in such extensions. Three different interpretations and uses of „literate‟ are 

considered: literate as learned; literate as competent; and literate as able to function 

minimally in society (Kintgen, 1988). 

 

One of the earliest definitions of scientific literacy was made by Pella, O‟Hearn and 

Gale (1966). In this study, scientific literacy was broadly defined as science for 

effective citizenship. Pella et al. (1966) reviewed 100 papers published between 1946 

and 1965 for references to scientific literacy. According to their findings, a 

scientifically literate person had an understanding of: (1) basic concepts in science; 

(2) nature of science; (3) ethics that control scientists work; (4) interrelationships of 

science and society; (5) interrelationships of science and the humanities and (6) 

differences between science and technology. 

 

Conception of scientific literacy presented in Pella et al. (1966) was improved by 

Showalter (1974, p. 450), resulting in a definition of scientific literacy consisting of 

following seven dimensions: 
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(1) The scientifically literate person understands the nature of scientific 

knowledge. 

(2) The scientifically literate person uses processes of science in solving 

problems, making decisions and furthering his own understanding of the 

universe. 

(3) The scientifically literate person accurately applies appropriate science 

concepts, principals, laws and theories in interacting with his universe. 

(4) The scientifically literate person interacts with the various aspects of his 

universe in a way that is consistent with the values that underlie science. 

(5) The scientifically literate person understands and appreciates the joint 

enterprises of science and technology and the interrelationship of these with 

each and with other aspects of society. 

(6) The scientifically literate person has developed a richer, more satisfying, 

more exciting view of the universe as a result of his science education and 

continues to extend this education throughout his life. 

(7) The scientifically literate person has developed numerous manipulative 

skills associated with science and technology (p. 9). 

 

Shen (1975) developed three categories of scientific literacy; practical, civic and 

cultural. Unlike the study of Showalter, Shen‟s categories were less specific and he 

took into consideration of the influence of interest group and relevant audiences. 

Practical scientific literacy relates with the knowledge required to meet basic human 

needs about food, health and shelter. The interest group in this category would 

primarily be in developing countries. However, this category could also be relevant in 

industrialized countries in regard to consumer protection efforts. The second category 

which is civic scientific literacy   includes the knowledge and understandings needed 

by citizens to participate in science-related public policy and decision making in areas 

such as health, energy and the environment. Finally, the third category, cultural 

scientific literacy, would effectively be the „academic‟ or higher education 

community as it improves the motivation and desire to know something about science 

as a major human achievement. 
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Science Indicators studies in 1979 and 1981 proposed a multidimensional model of 

scientific literacy. Jon Miller (1992) suggested three dimensions: (a) a vocabulary of 

scientific terms and concepts; (b) an understanding of the process of science and                 

(c) awareness and understanding of the impact of science and technology on 

individuals and society. He viewed a minimal scientific vocabulary as essential to 

being scientifically literate as the individual who does not understand basic terms will 

find it nearly impossible to follow public discussion of scientific results (Miller, 

1983). 

 

In 1981, Branscomb‟s conceptualization of scientific literacy, as cited by Laugksch 

(2000) expanded on Shen‟s categories by more clearly identifying the relevant interest 

groups. There were eight categories developed: (a) methodological science literacy 

(b) professional science literacy (c) universal science literacy (d) technological 

science literacy (e) amateur science literacy (f) journalistic science literacy (g) science 

policy literacy and (h) public science policy literacy.  

 

Arons (1983) developed Miller‟s three dimensions of scientifically literate person. He 

identified 12 features of scientifically literate person. These features come from the 

thinking that scientifically literate individuals are able to correctly apply scientific 

knowledge and reasoning skills for problem solving and decision-making in their 

personal, civic, and professional lives. These properties were as follow: 

 

̶ Recognize that scientific concepts are invented or created by acts of human 

intelligence and imagination. 

̶ Recognize that to be understood and correctly used such terms require 

careful operational definition and an understanding that a scientific concept 

involves an idea first and a name afterwards. 

̶ Comprehend the distinction between observation and result in a relevant 

context. 

̶ Distinguish between the occasional role of accidental discovery in scientific 

investigation and the deliberate strategy of forming and testing hypotheses. 
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̶ Understand the meaning of the word theory in relation to formation, testing 

and validating. 

̶ The ability to critically question the outcomes of scientific research. 

̶ Have a sense that scientific concepts and theories are mutable and 

provisional rather than final and unalterable. 

̶ Comprehend the limitations inherent in scientific inquiry. 

̶ Develop enough basic knowledge and understanding in some areas of 

interest to allow intelligent reading and subsequent learning without formal 

instruction. 

̶ Be aware of instances in which scientific knowledge has had direct impact 

on intellectual history and views of the nature of the universe including 

humanity‟s place within it. 

̶ Be aware of the interaction between science and society on moral, ethical 

and sociological planes. 

̶ Be aware of similarities in modes of thinking between various disciplines; 

for example forming concepts, testing hypotheses, discriminating between 

observation and inference, constructing models and doing hypothetical-

deductive reasoning (p. 92-93)   

 

American Association for the Advancement of Science (AAAS) developed a project 

called „Project 2061‟ during mid-eighties. This project emphasized the 

interconnections between various disciplines and covered science, mathematics, 

technology and social science. It indicated that the scientifically literate citizen should 

know basic science principles rather than detailed science concepts. 

 

Project 2061‟s first report was titled as „Science for All Americans‟ (1989). It was 

offering the following broad definition of scientific literacy: Science literacy includes; 

(a) being familiar with the natural world and respecting its unity; (b) being aware of 

some of the important ways in which mathematics, technology and the sciences 

depend upon one another; (c) understanding some of the key concepts and principles 

of science; (d) having a capacity for scientific ways of thinking; (e) knowing that 

science, mathematics and technology are human enterprises, and knowing what that 
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implies about their strengths and limitations; (f) being able to use scientific 

knowledge and ways of thinking for personal and social purposes (p. 4). 

 

This perspective on scientific literacy then informed the development of a national 

curriculum framework in the United States titled National Science Education 

Standards (U.S. National Research Council, 1996). This framework defined scientific 

literacy by what an individual could do. It stated scientific literacy: 

 

̶ Means that a person can ask, find, or determine answers to questions derived 

from curiosity about everyday experiences. It means that the person has the 

ability to describe, explain and predict natural phenomena. 

̶ Entails being able to read with understanding articles about science in the 

popular press and to engage in social conversation about the validity of the 

conclusions. 

̶ Implies that a person can identify scientific issues underlying national and 

local decisions and express positions that are scientifically and 

technologically informed. A literate citizen should be able to evaluate the 

quality of scientific information on the basis of its source and the methods 

used to generate it. 

̶ Also implies the capacity to pose and evaluate arguments based on evidence 

and to apply conclusions from such arguments appropriately (p. 22). 

 

Hazen and Trefil (1991) workout on scientific literacy was similar to the perspective 

of Project 2061 as they also distinguish between the doing and using of science. They 

described the doing as the work of the scientist and the using as the level of 

engagement required of a scientifically literate member of society. Because of this, 

they defined scientific literacy as the knowledge in the form of facts, vocabulary, 

concepts, history and philosophy, needed to understand public issues and to take part 

in national debate. In addition, they presented the view that scientifically literate 

individuals should be able to place daily science news into a meaningful context. 

They presented 18 general principles of science, which they viewed as necessary to 

follow public debate. Hazen and Trefil‟s conception of scientific literacy is heavily 
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focused on science content yet they acknowledged in addition to the general facts and 

concepts the scientifically literate individual needs to know about how science works 

and draws conclusions, and to know scientists as real people. 

 

Shamos (1995) suggested that there were three levels of development. The most 

simplistic form was cultural scientific literacy, which related to the terms and phrases 

needed to follow public debate about science issues reported in the daily news. The 

next level was functional scientific literacy in which they are not only required to 

have a command of scientific vocabulary but be able to read, write and converse for 

responding to and communicating with another member of society in a meaningful 

context. The third and highest level of scientific literacy was true scientific literacy 

involved also knowing about the scientific enterprise. This contains for example, an 

awareness of major theories that form the foundations of science; how science creates 

order out of a random universe; aims, roles and elements of scientific experiments and 

investigations; the role of critical questioning; analytical and deductive reasoning; 

logical thought and science‟s reliance upon objective evidence. 

 

In England a series of seminars titled as „Beyond 2000: Science Education for the 

Future‟ were arranged. They stated a report: Science curriculum should provide 

sufficient scientific knowledge and understanding to enable students to read simple 

articles about science, and to follow TV programs on new advances in science with 

interest. Such an education should enable them to express an opinion on important 

social and ethical issues with which they will increasingly come across.  

 

Specifically, scientific literacy was described in this report as: 

 

̶ Understanding the major scientific ideas; 

̶ Engage critically with issues and arguments which involve scientific 

knowledge; 

̶ Understand the methods by which science derives the evidence for the 

claims made by scientists; 

̶ Appreciate the strengths and limits of scientific evidence; 
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̶ Make a sensible assessment of risk and to recognize the ethical and moral 

implications of the choices that science offers for action. 

 

Bybee (1999) offered a broader contemporary definition of scientific literacy that 

aimed to be inclusive, taking into account an individual‟s age, developmental stage, 

life and educational experiences. He proposed a framework of scientific literacy that 

recognized a continuum of scientific literacy that develops over a lifetime. Suggested 

in his framework was achievement containing more than just scientific knowledge or 

vocabulary. Bybee (1999) proposed that scientific literacy should be a general 

educational goal as it contains the knowledge, skills and values that should be 

common to all students. Bybee (1999) proposed the following dimensions for 

scientific literacy. 

 

̶ Scientific and technological illiteracy: When asked a question relating to 

science or technology an individual would not have the cognitive capacity to 

understand or locate the question in the domain of science or technology. 

̶ Nominal scientific and technological literacy: Demonstrates a token 

explanation for phenomena. Minimal understanding of term or topic as 

science related. 

̶ Functional and scientific and technological literacy: Individuals can use 

scientific and technological vocabulary but it is often confined to a particular 

need and lacks conceptual embellishment. 

̶ Conceptual and procedural scientific and technological literacy: 

Demonstrates a developing understanding of the way conceptual parts of a 

discipline relate to the whole discipline. 

̶ Multidimensional scientific and technological literacy: Demonstrates a 

perspective of science and technology that includes the history of scientific 

ideas, the nature of science, the role of science and technology in personal 

life and society. Incorporates philosophical, historical and social dimensions 

of the discipline. 
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Goodrum, Hackling and Rennie (2001) made a series of recommendations aimed at 

closing the gap between the desired achievements of scientific literacy as an 

educational outcome for all citizens and the reality of science education practices in 

Australian schools. According to Goodrum et al. (2001), scientific literacy is a high 

priority for all citizens, helping them:  (a) to be interested in, and understand the world 

around them; (b) to engage in the discourses of and about science, (c) to be skeptical 

and questioning of claims made by others about scientific matters, (d) to be able to 

identify questions, investigate and draw evidence- based conclusions, and (e) to make 

informed decisions about the environment about the environment and their own health 

and well-being (Goodrum, Hacklin & Rennie, 2001; p. 7). 

 

These recommendations have led to a number of attempts including a project 

conducted by the Australian Science Teachers Association (ASTA). Rennie (2005) 

described the aim of this project as to develop and trial a science awareness-raising 

model that could be used to increase the community‟s awareness of science and what 

science is about. An online evaluation report of the ASTA science awareness raising 

model described scientific literacy and science awareness as desirable outcomes. The 

evaluation of the project‟s impact in these areas was focused on the extent to which 

members of the community: 

 

­ Understood what science is about, 

­ Believed that science is useful to find answers for problems in the 

community, 

­ Understood why science is taught in our schools and its value to students, 

­ Were aware of the community project,  

­ Understood the science-related issues and science knowledge associated with 

the project. 

 

Roth and Lee (2004) went further to suggest that there was a need to re-think the 

concept of scientific literacy. They proposed that scientific literacy was not a 

construct demonstrated by individuals as it was a collective property of communities. 

This proposition was based on the observation that society is built on a division of 
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labour and that not everyone needs to know the same set of concepts: First, scientific 

literacy more broadly and scientific knowledge more narrowly are aspects that 

characterize social activities rather than individuals. Because the division of labour is 

a fundamental process that links individual life and social processes, individuals do 

not need to be knowledgeable in every domain. Rather, they need to be able to 

participate in collective activity and to locate knowledge when and where they need it. 

 

Lang, Drake and Olsen (2006) noted that many current initiatives like Roth and Lee‟s 

claim that students must learn how to participate in public debates over real issues. 

Lang et al. (2006) suggested that scientific literacy is a literacy that crosses 

disciplinary boundaries and puts human values at the centre of educational practice. 

 

 

2.1.3 Measurement of Scientific literacy 

 

There are some different approaches in which the scientific literacy measured. These 

approaches have varied among the three main interest groups; (a) sociologists of 

science or science educators with a sociological approach to scientific literacy; (b) 

social scientists and public opinion researchers; (c) science educators (Laugksch, 

2000). 

 

 

2.1.3.1 Sociological Approach 

 

This measurement context involve, whether the design of instruments is based upon 

individuals share the scientist‟s view of the natural world, or whether the instrument 

used to measure scientific literacy is based on what a citizen needs to know in order to 

live effectively in a science and technology based society (Jenkins et al., 1986). The 

purpose of the sociological approach to scientific literacy is, to identify and describe 

the possible interactions between people‟s existing understandings of situations 

involving science and those understandings that originate from science itself. This 

approach necessarily employs contextual, small-scale, and interpretative studies to 
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describe the scientific literacy of adults. The main methods of obtaining data for this 

qualitative approach are case studies using participant observation, longitudinal panel 

interviews, structured in-depth interviews, and local questionnaires on specific issues 

(Laugksch, 2000). 

 

 

2.1.3.2 Public Opinion Researchers 

  

Miller‟s (1983) article proposing a particular multi-dimensional character for 

scientific literacy marked an important consolidation of this concept. Miller (1992) 

suggested that civic scientific literacy requires three related dimensions. The first 

dimension is a vocabulary of basic scientific constructs. The second dimension is an 

understanding of the process or nature of scientific inquiry. The third dimension is 

some level of an understanding of the impact of science and technology on 

individuals and society. According to Miller (1992), by measuring these three 

dimensions, it is possible to estimate the level of civic scientific literacy in a given 

group. Moreover, Miller‟s “three constitutive dimensions” model of scientific literacy 

provided a sufficiently specific definition of scientific literacy in order for this 

concept to be measured in a composite manner. Science & Engineering Indicators 

survey included for the first time items from all three dimensions of scientific literacy, 

and thus allowed the first construction of a measure of this concept. Measures of all 

three dimensions of scientific literacy have been constituted a basis for many surveys 

of this nature in the United States (Laugksch, 2000). 

 

Deficit model was published as a report of „The Public Understanding of Science‟ 

(Royal Society, 1985). The deficit model of scientific understanding supposed that the 

public‟s knowledge of scientific discourse and research is non-existent. According to 

Gregory and Miller (2000), public are “empty vessels” or “blank slates” that need to 

be informed by a knowledgeable scientific community. That is, it is the public‟s 

deficit of knowledge that the scientist aims to fill with simple commands or insights. 

However, multiple weaknesses of deficit model were found (Durant, Evans, & 

Thomas, 1992). They included the failure to critically examine science itself and the 
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relationship between professional and popular representations of science, the failure 

to acknowledge the role of “informal” or local knowledge, and the failure to recognize 

the irrelevance of scientific knowledge in many social settings (Durant et al., 1992; 

Ziman, 1991). Durant et al. (1992) stated that the deficit model does not fulfill all 

aspects of the relationship between science and the public. 

 

 

2.1.3.3 Science Educators 

 

A number of tests and questionnaires have been developed to investigate particular 

aspects of students understanding of the nature of science: 

̶ Cooley and Klopfer‟s (1961) Test on Understanding Science  

̶ Kimball‟s (1967/68) Nature of Science Scale  

̶ Rubba and Anderson‟s (1978) Nature of Scientific Knowledge Scale  

 

All three tests employed a large number of test items either based on surveys of the 

current literature both in science and the history and philosophy of science, or on the 

early works on scientific literacy (Laugksch, 2000). Aikenhead and Ryan (1992) 

developed a sophisticated instrument, „Views on Science Technology Society‟ 

(VOSTS) that monitors student‟s views on science, technology, and society 

(Laugksch, 2000). Lord and Rauscher (1991) depended on their short scientific 

literacy questionnaire on information contained in upper primary and middle school 

life science textbooks. Cannon and Jinks (1992) used a “cultural literacy” approach to 

assess scientific literacy. Laugksch and Spargo (1996a, 1996b) developed a 110-item 

„Test of Basic Scientific Literacy‟ based on selected chapters of Science for All 

Americans (AAAS, 1989). The test items include understanding of the facts and 

concepts that AAAS considers to be an integral part of scientific literacy and all high 

school leavers should have in order to be regarded as a scientifically literate. TBSL 

tests only basic aspects of scientific literacy. That is, knowledge of interdisciplinary 

concepts, applications of science, and the ability of applying knowledge for decision-

making and problem solving were not included in TBSL (Laugksch & Spargo, 

1996b). 
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2.1.4 Research Related to Scientific Literacy 

 

According to Brekke (2002) scientific literacy far more than knows a list of terms and 

definitions. He states that it is untrue that knowing definitions of a list of terms or just 

observing physical or biological phenomena, and making uninformed conclusions 

about these events, are sufficient conditions for scientific literacy in the high school or 

in higher education.  Scientific literacy is the ability to do process related to a specific 

field and knowing, at minimum, basic problem solving. He discusses what students 

need to know in the different science and mathematics fields and describes process. 

Also, he mentions about importance of the role of teachers to develop scientific 

literacy of students. 

 

Miller and Prewitt (1979) designed “Survey of Public Attitudes Toward and 

Understanding of Science and Technology” (SPAUST). It was a biennial survey 

sponsored by the National Science Foundation (NSF) and begun in 1972. Findings of 

the survey revealed that while American adults showed high interest in information of 

new scientific discoveries and new inventions and technologies, the percentage of 

scientifically literate people was relatively low. In the SPAUST conducted in 1995, 

only 12% of the survey respondents were qualified as scientifically literate (Miller, 

1998). Later, Miller‟s framework for the measure of civic scientific literacy has been 

replicated in other national or multinational surveys (Durants, Evans, & Thomas, 

1989; Miller, 1992; Zhang, and Zhang, 1993). Results of the survey studies gathered 

from adults outside of the U.S were similar; the average level of scientific 

understanding is low and researcher emphasizes that there is an urgency to improve 

the public‟s level of scientific literacy. 

 

The study carried out by Wei and Thomas (2005) investigated the issue of how to 

realize the idea of scientific literacy within a secondary school science curriculum by 

taking the account of new released Junior Secondary School Chemistry Curriculum 

(JSSCC) in the People‟s Republic of China as a case on that time. Subject matter and 

its companion meanings were used as the framework to explore the embedding of 

scientific literacy in the study. From the analysis of the curriculum documents 
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relevant to the JSSCC, researchers got to the point of scientific literacy can be 

explained with reference to sociopolitical background and the national curriculum 

policies at the macro-level, and to the roles played by chemistry educators, in lieu of 

academic chemists, at the micro-level. In conclusion, the study of Wei and Thomas 

(2005) provides an example of curriculum reform in which principles associated with 

scientific literacy are embedded in the formal curriculum. 

 

A study conducted by Laugksch (2000) investigated the scientific literacy of selected 

high schools‟ grade 12 at the secondary / tertiary educational interface in South 

Africa. In contrast to biology, physical science plays a more significant role in the 

achievement of scientific literacy in the case of these students. Students taking 

physical science had a better understanding and awareness of all three dimensions of 

scientific literacy than students taking biology.  

 

Symington (2004) accepted that scientific literacy is the primary purpose of science in 

the compulsory years of schooling and from this respect he searched for the answer 

the question of „What does scientific literacy mean in a particular community?‟ Data 

used in the study were gathered through interviews with a sample of community 

leaders, in the state of Victoria, Australia, about their views of the purposes of school 

science. Analysis of the data revealed that although most of the participants had no 

formal post-school science education, their life experiences provided them with useful 

insights into the question raised. He concluded that the wisdom of such people could 

make an important contribution during the initial stages of curriculum development in 

science. 

 

In another study, Lee (2003) investigated the level of scientific literacy of Taiwanese 

graduate students using Miller‟s framework of three dimensions of civic scientific 

literacy, including: (1) a vocabulary of basic scientific constructs, (2) an 

understanding of the process of scientific inquiry, and (3) some level of understanding 

of the impact of science and technology on individuals and on society. A web-based 

questionnaire was employed to survey Taiwanese graduate students studying in three 

different types of graduate schools and eleven academic fields. A total of 525 
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responses were collected for the study. Furthermore, eight participants were 

purposefully selected for individual interviews in order to get additional information 

about participants‟ scientific literacy. As a result of  the statistical analyses, major 

findings listed as: (1) Taiwanese graduate students‟ civic scientific literacy was not at 

a satisfactory level; (2) the participants had mixed attitudes towards science and 

technology; (3) Taiwanese graduate students were not very attentive to new 

information of science and technology; (4) all three categorical variables (gender, 

school type, academic areas) had an impact on the participants‟ understanding of 

basic scientific constructs, while only school type had an effect on the participants‟ 

understanding of the scientific inquiry process; and (5) the interview results did not 

support the survey results. 

 

Chin (2005) conducted a study to investigate whether first-year pre-service teachers in 

elementary education and science education programs in Taiwan have a satisfactory 

level of scientific literacy. In this study, Chinese translations of Test of Basic 

Scientific Literacy (TBSL) and Test of Science-related Attitudes were used as 

instruments. Participants of this study included 141 elementary education majors and 

138 science education majors from four teachers‟ colleges. Statistical results of this 

study indicated, in general, the basic scientific literacy of first-year pre-service 

teachers was at a satisfactory level. The pre-service teachers showed the highest 

literacy in health science, STS, and life science. Literacy in the areas of the nature of 

science and earth science was rated lowest. The results also indicated that science 

education majors scored significantly higher in physical science, life science, nature 

of science, science content, and the TBSL than elementary science majors. Next, 

males performed better than females in earth science, life science, science content, 

and the TBSL. Moreover, elementary education majors responded with more “don‟t 

know” responses than science education majors. In general, the pre-service teachers 

were moderately positive according to attitudes towards science whereas science 

education majors had more positive attitudes towards science. Finally, there was no 

significant difference in attitudes between genders. 
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Yetişir (2007) examined pre-service teachers‟ science and technology literacy level. 

Participants of this study were 450 pre-service teachers from Elementary Education 

Department in Primary School Education and Science Education in Turkey. Test of 

Basic Scientific Literacy (TBSL) scale was used to investigate pre-service teachers‟ 

science and technology literacy. Findings of the study indicated that pre-service 

teachers‟ science and technology literacy level did not differ in terms of some 

demographic variables. Also, a positive relationship was found between all pre-

service teachers‟ science and technology literacy level and attitudes towards science. 

 

A study conducted by Çavaş (2009) investigated Turkish elementary teachers‟ 

scientific literacy level and their competence in science teaching. Both quantitative 

and qualitative survey methods were used by implementing Science and Technology 

(STL) and Science and Technology Teaching Competence (STTC) scales and semi-

structured interviews. Results of the study showed that elementary teachers‟ science 

and technology literacy levels were not at satisfactory levels. However, they felt 

competent in all sub-dimensions of teaching in science and technology. 

 

More recently, Bacanak and Gökdere (2009) conducted a study to determine the level 

of primary school teacher candidates‟ scientific literacy acquired with science 

education and to investigate whether there is a relationship between gender and their 

levels of scientific literacy. The sample of this study was fourth-year students from 

department of elementary education. Of the sample 90 were females and 42 were 

males. .A multiple choice test with 35 items was used to assess scientific literacy of 

pre-service teachers. The test items are related to physical science (5 items) life 

science (5 items), earth science (5 items), the nature of science and science and 

technology (10 items) and social perspective of science (5 items). Each item had four 

options. According to findings of the study; primary school teachers got the highest 

average on the nature of science and scientists properties items, and lowest average on 

the science and technology items. Also, the results revealed that although the mean 

scores of females were higher than males, the difference was not significant. 
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Manhart (1998) investigated gender differences with regard to three factors of 

scientific literacy. His study involved 772 students in Grades 9 and 10. A 100-item 

multiple choice test based on National Science Education Standards was used to 

assess scientific literacy while gender differences were explored using analysis of 

variance procedures. Males tended to perform better than females on the constructs of 

science factor. Females tended to do better than males on the abilities necessary to do 

scientific inquiry factor and the social aspects of science factor. 

 

In another study, BouJaoude (2002) investigated the balance of scientific literacy 

themes in the new Lebanese science curriculum in an attempt to find out whether or 

not this curriculum has potential to prepare scientifically literate person. The general 

objectives, introductions, instructional objectives, and activities for Grades 1, 2, 4, 5, 

7, 8, 10 and 11 of the Lebanese science curriculum were analyzed and categorized 

using a framework developed for the purpose of the study. Findings of the study 

indicated that the Lebanese curriculum emphasizes the knowledge of science, the 

investigative nature of science, and the interactions of science, technology and 

society, but neglects „science as a way of knowing‟. While „science as a way of 

knowing ‟ appears clearly in the general objectives of science education, the more 

detailed the curriculum becomes, the less evident is the emphasis on this aspect of 

scientific literacy. 

 

A study conducted by Turmo (2004) examined the relationship between the cultural, 

social and economic capital of students from the Nordic countries and their level of 

scientific literacy by using the data from the Programme for International Student 

Assessment of (PISA) 2000 study. Result of the analysis showed that the relationship 

between the home‟s economic capital and students‟ level of scientific literacy is 

relatively weak in all the Nordic countries, as a result that is consistent with previous 

research. Surprisingly, there was a relationship between the cultural capital of the 

home and the level of scientific literacy in several of these countries. Researcher 

stated that findings of the study can be interpreted as a need in science education for a 

special focus on students from lower cultural backgrounds. Also, finding of the study 
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indicated that cultural approach is important to make certain that students from lower 

socio-economic backgrounds also can achieve an adequate level of scientific literacy. 

 

 

2.2 Attitude 

 

Attitude is one of the affective variables in which educators are interested for several 

reasons (Young, 1998): 

 

­ Attitudes are relatively durable, 

­ Attitudes are learned and  so can be taught, 

­ Attitudes are related to behavior. 

 

The term “attitude” is very broad one so it has varied meanings depending on where 

it is used. For instance, attitudes are defined as individual mental process that 

determines “the actual and potential responses” of an individual in a social context 

(Fishbein, 1967; p. 6). Petty, Priester and Wegener (as cited in Bohner & Wanke 

2002; p. 5) defined attitudes as “enduring concepts which are stored in memory and 

can be retrieved accordingly”. One definition of “attitude” covers many other 

definitions and makes us to find out the varied definitions (Koballo, 1988). Many 

investigators defined attitude as “a learned predisposition to respond in a consistently 

favorable or unfavorable manner towards an attitude object” (Koballo, 1988; p. 116). 

Moreover, Koballo stated that most important quality of the attitude concept is 

considered as one‟s favorable or unfavorable feelings towards objects, persons, 

groups or any other identifiable aspect of one‟s environment. 

 

Attitude is defined by many researchers from different aspects. However, there are 

some certain characteristics of this concept. The characteristics identified are that 

attitude: 

 

­ is a mental set or disposition, 

­ is a readiness to respond, 
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­ has a physiological basis, 

­ is permanent, 

­ has a nature,  

­ has an evaluative character. 

 

Attitudes are important and useful concepts because of several reasons. Some of 

these reasons, which stress the importance of attitudes, stated by Oskamp (1977) are: 

 

­ “Attitude” is shorthand term. A single attitude (e.g. love for one‟s family) 

can summarize many different behaviors (spending time with them, kissing 

them, comforting them, agreeing with them, doing things for them). 

­ An attitude can be considered the cause of a person‟s behavior towards 

another person or an object. 

­ The concept of attitude helps to explain the consistency of a person‟s 

behavior, for a single attitude may underlie many different actions. 

­ Attitudes are worth studying although they are not related to a person‟s 

behavior since attitudes reflect the way a person perceives the world around 

him. 

­ Attitudes may explain the unconscious determinants of a behavior. 

­ Attitude is an interdisciplinary concept. Not just psychologists but also 

sociologists, political scientists, communication researchers, and 

anthropologists all study attitudes. 

 

 

2.2.1 Attitudes towards Science 

 

According to Osbourne, Simon and Collins (2003), the concept of an attitude 

towards science is ambiguous, often poorly articulated and not well understood. 

Therefore, science educators should define the term carefully when they use it in 

discussions about science education (Koballa, 1988). Attitude towards science refers 

to whether a person likes or dislikes science, or has “a positive or negative feeling 

about science” (Koballa & Crawley, 1985). There are many research studies related 
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about this concept. However, they show there is a lack of clarity about the concept 

under investigation. Osbourne et al. (2003) defined this concept as “feelings, beliefs 

and values held about an object that may be the enterprise of science, school science, 

and the impact of science on society…” (p.1054). According to Klopfer (1971), 

“attitudes towards science” can be categorized a set of affective behaviors in science 

education as: 

 

­ the manifestation of favorable attitudes towards science  and scientists; 

­ the acceptance of scientific enquiry as a way of thought ; 

­ the adoption of „scientific attitudes‟; 

­ the enjoyment of science learning experiences; 

­ the development of interests in science and science-related activities; and 

­ the development of an interest in pursuing a career in science or science 

related work 

 

In this study definition of attitudes towards science has been used as “learned 

predispositions, tendencies, or inclinations to respond fairly consistently, in an 

unfavorable or favorable manner, to a given object, namely, science” (Wareing, 

1990; p. 373). 

 

 

2.2.2 Factors Influencing Attitudes towards Science  

 

Research studies have identified a number of factors influencing attitudes towards 

science in general. These can be defined as gender; personality; structural variables 

such as geographic location, socio-economic situation, home background, childhood 

experiences; school variables such as climate and teacher behavior; and curriculum 

and instructional variables (Gardner, 1975; Osborne et al., 2003). Haladayna and 

Shaughnessy (1982) stated that students‟ attitudes towards science are determined by 

three independent constructs: teacher, students and learning environment. According 

to them, the teacher and learning environment variables are important because they 

have the greatest influence on attitudes and are also easily manipulated to bring about 
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changes in attitudes. Other studies have shown that school variables such as 

classroom and teacher have strong influences on attitude towards science (Simpson 

& Oliver, 1990). Parental involvement was also found to play an important role in 

the development of science attitudes of students (George & Kaplan, 1998). Gardner 

(1975) claimed that gender is probably the most important variable related to 

attitudes towards science. Studies indicated that males have more positive attitudes 

towards science than females (Baker, 1983; Jones & Levin, 1994; National Science 

Foundation, 1980; Simpson & Oliver, 1985), while others reported less gender 

difference in attitudes towards science (Schibeci, 1984; Towse, 1983), still others 

have reported no statistical significance (Bilgin & Geban, 2004; Shrigley, 1974; 

Türkmen, 2002; Wareing, 1981). 

 

 

2.2.3 The Importance of Assessing Pre-service Elementary Teachers’ Attitudes 

towards Science 

 

A considerable amount of research has conducted on the science attitudes of 

teachers, especially, pre-service elementary teachers over the past two decades 

(Palmer, 2001). Research results have shown that many of teachers hold negative 

attitudes (Pedersen & McCurdy, 1992) which can be related to their past experiences 

in secondary school science (Abell & Smith, 1994; Skamp, 1991). 

 

Students‟ attitudes towards science is considerably affected by their elementary 

teachers‟ attitudes they possess (Ellsworth & Buss, 2000). How much time they 

devote to teaching science and the way they teach science depend on their attitudes 

(Koballa & Crawley, 1985). As mentioned before, teachers are more likely to affect 

their students‟ attitudes‟ towards science. Elementary years are very critical to 

affecting attitudes towards science since science- related careers tend to be 

established at these years. Therefore, attitudes of pre-service elementary teachers are 

important to science educators for additional reasons and they help to predict the 

science related behaviors pre-service elementary teachers are likely to adopt in their 

future classrooms (Koballa & Crawley, 1985). 
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The most important problem in elementary schools is the weak attitudes of teachers 

towards teaching science (Koballa, 1988; Pedersen & McCurdy, 1992; Schibeci, 

1984; Shrigley, 1974; Westerback, 1982). Neglecting science teaching in elementary 

schools mostly results from the teachers „negative attitudes towards science. 

According to Kennedy (1973), outcomes of negative attitudes may possibly include 

reluctance or avoidance of teaching science. Lucas and Dooley (1982) assert that 

teachers possessing negative attitudes towards science either do not teach science, or 

teach it in such a hesitant and inspirited fashion, which doesn‟t benefit students. If 

elementary teachers do not like science, then the students of those teachers are more 

likely not to like science (Shrigley, 1974). According to Allison and Smith (1974), 

elementary teachers with negative attitudes towards science do not usually teach 

science. When these teachers do teach science, they present science as a series of 

facts to be memorized and vocabulary to be learned. Students who complete this type 

of science course may develop a negative attitude towards science. And it is 

unavoidable that the students of these teachers fail to elect further science courses in 

high school or college. 

 

 

2.2.4 Research Relevant to Pre-service Elementary Teachers’ Attitudes towards 

Science 

 

Jones and Levin (1994) compared pre-service and in-service elementary teachers‟ 

attitudes towards science and science instruction. Moreover, they compared the 

attitudes of males and females. There were significant differences between pre-

service and in-service elementary teachers‟ attitudes. Findings of the study revealed 

that pre-service teachers were significantly more positive towards confidence in 

teaching science and scored higher on all scales except science as a male domain. 

Also, result of this study indicated that males had a significantly more positive 

attitude towards confidence in teaching science than females. Both male and female 

participants agreed the usefulness of science, did not stereotype science as a male 

domain and somewhat “liked” science, but females felt less confident in teaching 

science. 
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Palmer (2001) designed a study to identify pre-service elementary teachers whose 

attitudes had changed from negative to positive after participating in a one-semester 

elementary science education course and to identify the course factors that were 

responsible. The attitudes investigated were interest in science and confidence in 

teaching science effectively. Personal attributes of the teacher, specific teaching 

strategies, and external validation were the three main types of factors that had a 

positive influence. Pedersen and McCurdy (1992) examined the effects of a science 

method course on the attitudes of pre-service elementary teachers towards science 

teaching. Data were gathered from 145 pre-service elementary teachers enrolled in a 

science method course at the University of Nebraska-Lincoln over the course of two 

years at the first and last meetings. Science Attitude Scale revised by Thomson and 

Shrigley (1986) was used as an instrument in this study. According to results of the 

study, “the experiences that pre-service elementary teachers had in the methods 

course affected their attitudes in a positive manner” (p. 145). 

 

Shrigley (1974) investigated the status of the attitude of pre-service elementary 

teachers towards science. More specifically, this study was conducted as “an initial 

investigation of four forces believed by the investigator to be pertinent in analyzing 

the attitude of elementary teachers” (p. 244). In this study, effect of sex differences, 

the effect of male elementary teachers, and the effect of organized and incidental 

elementary science programs and the effect that the number of high school science 

courses had on the science attitude of pre-service elementary teachers. The sample of 

this study included 207 third-year elementary education students at Pennsylvania 

State University. Shrigley used his own 38-item science attitude scale for this study. 

Findings of the study revealed that pre-service elementary science teachers differed 

in their attitudes due to the fact that they had organized elementary science programs 

and the number of high school science courses. A study conducted by Christiansen 

(1971) to investigate the training, attitudes, and the competence of the pre-service 

elementary teachers in science education. The results of the study showed that pre-

service elementary teachers who had more positive attitudes towards science content 

courses gained higher achievement scores and indicated more positive attitudes 

towards teaching elementary science.  
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Turkmen (2002) explored the attitudes of 191 freshman elementary education major 

students by revised Science Teaching Attitude Scale-II (STAS-II). The analyze 

results showed that the attitudes of the participants towards science and science 

teaching were positive. There were no significant results based on the gender, age, 

university entrance exam score percentage, and education and income levels of their 

parents or the number of science courses taken by the students during their secondary 

education years. However, attitudes of students who take more science courses than 

other students in high school were more positive. 

 

Bilgin and Geban (2004) investigated the effect of cooperative learning and gender 

on the attitudes of 84 pre-service teachers in an elementary education department 

towards science and towards teaching science. Participants of the study were divided 

in to two groups as control and experimental group. Control group received 

traditional education model and experimental group took the lesson which based on 

cooperative learning of students teams-achievement divisions model. Results 

indicated that the students in the experimental group (n=41) had more positive 

attitudes towards science than students in the control group (n=43). However, no 

significant differences were found due to gender. 

 

In another study, Buldu (2005) investigated the attitudes of pre-service elementary 

teachers towards science in the U.S and Turkey in order to see if there is a difference 

between the U.S and Turkish pre-service elementary teachers‟ attitudes towards 

science and whether variables such as gender and the grade that pre-service teachers 

wish to teach make a difference in pre-service elementary teachers‟ attitudes towards 

science. Findings of the study indicated that both U.S and Turkish pre-service 

elementary teachers had positive attitudes towards science. On the other hand, U.S 

pre-service elementary teachers had more confidence in science and they found 

science more useful than Turkish pre-service teachers. While pre-service elementary 

teachers in the U.S do not show significant differences in terms of gender, there were 

significant differences between the Turkish pre-service teachers due to gender.  
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Tekkaya, Çakıroğlu and Özkan (2002) conducted a study to explore pre-service 

science teachers‟ understanding science concepts, their attitudes towards science 

teaching and their efficacy beliefs in science teaching. Participants of the study were 

85 pre-service science teachers. The results showed that pre-service science teachers 

generally hold positive attitudes towards science teaching and three different 

domains of science, namely, biology, physics and chemistry. 

 

In summary, in this chapter scientific literacy and attitudes towards science were 

introduced in two sections. In the first section, scientific literacy was discussed 

starting from its history, its conceptions and definitions, the ways of measuring 

scientific literacy and finally research relevant to our study was introduced. In the 

second section, the term attitude and attitude towards science were presented. In 

addition, factors affecting attitudes towards science and the importance of assessing 

pre-service teachers‟ attitude towards science briefly discussed. Finally, conducted 

research relevant to our study was introduced. 
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CHAPTER 3 

 

METHOD 

 

 

In this study, the researcher investigated pre-service elementary science teachers‟ 

scientific literacy level and their attitudes toward science. The methodology of the 

research as well as the data collection instruments, data collection and data analysis 

steps are explained in the following sections in accordance with the basic purpose of 

the study. 

 

 

3.1 Sample 

 

The sample consisted of 285 pre-service elementary science teachers from Dokuz 

Eylül University, Turkey. The majority of the sample (67.7 %) were female and 32.3 

% were male. The high school profile of the participants is presented in Table 1. 

Most of the students were graduates of Anatolian and Science high schools (31.2 %) 

and general high school (30.5 %). 

 

 

Table 3.1 High School Profile of the Pre-service Elementary Science Teachers 

High School Profile n % 

Anatolian and Science High Schools 87 31,2 

General High Schools 85 30.5 

Anatolian Teacher Training High Schools 55 19.7 

Private High Schools 6 2.2 

Others 46 16.5 

*Number of missing data is 6. 
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As presented in Table 3.2, of the 285 the pre-service elementary science teachers, 

34.5 % were freshmen, 19.2 % were sophomores, 24.5 % were juniors, and the 

remaining (21.7 %) were seniors in college.  

 

 

Table 3.2 Grade of the Pre-service Elementary Science Teachers 

Grade n % 

Freshmen 97 34.5 

Sophomores 54 19.2 

Juniors 69 24.5 

Seniors 61 21.7 

*Number of missing data is 4. 

 

 

The education level of pre-service elementary science teachers‟ parents is depicted in 

Table 3.3. As seen, high percentage of both mothers‟ and fathers‟ education levels 

were high school (34.2 % for mothers and 29.1% for fathers). The percentages of the 

university graduated mothers and fathers were 20.6 % and 24.6 %, respectively. The 

percentages secondary school graduated mothers and fathers were 20.0 % and 24.2 

%, respectively. However, 8.5 % of the mothers and 4.2 % of the fathers were 

illiterate. 

 

 

Table 3.3 Parents Education Level of the Pre-service Elementary Science Teachers 

Education Level 
Mother  Father 

n %  n % 

University 58 20.6  70 24.6 

High School 96 34.2  83 29.1 

Secondary School 56 20.0  69 24.2 

Primary School 47 16.7  51 17.9 

Illiterate 24 8.5  12 4.2 
* Number of missing data is 4 for mother education level. 
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The place of family residence of the pre-service elementary science teachers is given 

in Table 3.4. 40.6 % (n=113) of them live in districts. The percentage of the families 

live in metropolitan city center and city center were 25.5 % (n=71) and 24.1 % 

(n=67), respectively. The percentage of the respondents whose family live in town 

was 9.7 % (n=27). 

 

 

Table 3.4 Place of Family Residence of the Pre-service Elementary Science Teachers 

Place of Family Residence n % 

Metropolitan City Center 71 25.5 

City Center 67 24.1 

District 113 40.6 

Town 27 9.7 

*Number of missing data is 7. 

 

 

As depicted in Table 3.5, about half of the participants (50.9 %) indicated that their 

monthly income level was between 751-1500 TL. About 24 % of the participants 

with family income level of 1501-2250 TL. The percentages of the participants with 

income level 0-750 TL and higher than 2250 TL were 15.7 % and 8.9 %, 

respectively. 

 

 

Table 3.5 Monthly Family Income Level of the                                                                               

Pre-service Elementary Science Teachers 

Monthly Family Income Level n % 

0-750 TL 44 15.7 

751-1500 TL 144 51.4 

1501-2250 TL 67 23.9 

+ 2250 25 8.9 

*Number of missing data is 5. 
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3.2 Instruments 

 

The following data collection tools are used related with the problems and sub-

problems in the research. 

  

a) Demographic Information Questionnaire 

b) Test of Basic Scientific Literacy 

c) Science Attitude Scale 

 

 

3.2.1 Demographic Information Questionnaire 

 

The demographic information section contained six items, which attempted to obtain 

information on participants‟ background characteristics that might relate to their 

level of scientific literacy and their attitudes toward science. This background 

information included: (1) gender, (2) high school profile, (3) grade, (4) place of 

family residence, (5) education level of parents and (6) monthly family income level.  

 

 

3.2.2 Test of Basic Scientific Literacy (TBSL) 

 

After reviewing of the scientific literacy literature, Test of Basic Scientific Literacy 

(TBSL) developed by Laugksch and Spargo (1996) is selected to investigate pre-

service elementary science teachers‟ scientific literacy level. 

 

The final form of the TBSL consist of 110 „true–false–don‟t know‟ scientific literacy 

test-items, based on a pool of 472 items developed previously from selected literacy 

goals recommended by the American Association for the Advancement of Science in 

Science for all Americans (AAAS, 1989). TBSL consists of 3 domains, namely 

Nature of Science, Science Content Knowledge, and Impact of Science and 

Technology on Society. Science Content also includes four sub-categories: Earth and 

Space Science, Physical Science, Health Science and Life Science.  
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Nature of Science includes items related to processes of science and understanding 

that science relies on evidence to validate its theories and models. Science Content 

consists of items related to key scientific concepts. Impact of Science and 

Technology on Society includes items related to impacts of the advances in science 

and technology on society, and issues in technology. Earth Science, sub-category of 

Science Content, includes items related to the universe and earth. Physical Science‟s 

items related to conversion of energy and forces of nature. Life Science includes 

items related to molecule, DNA, biological evolution. Health Science items are 

related to physical and mental health and human development. 

 

As presented in Table 3.6, the final form of TBSL includes 22 test-items for Nature 

of Science, 72 test-items for Science Content Knowledge and 16 test-items for the 

Impact of Science and Technology on Society (STS). The total number of true and 

false test-items in TBSL is 63 (57 %) and 47 (43 %), respectively. 

 

 

Table 3.6 Number of Test-Items in TBSL  

TBSL Content Area No. of  Items 

The Nature of Science 22 

Science Content 72 

Earth and Space Science 15 

Physical Science 14 

Life Science 24 

Health Science 19 

STS 16 

Total 110 

  

 

According to Angoff procedure applied by instrument developers (Laugksch & 

Spargo; 1996, p. 345), the performance standard for the Nature of Science, Science 

Content, and Impact of Science and Technology on Society domains was calculated 

to be 13, 45, and 10, respectively.  
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That is, in order to be regarded as minimally scientifically literate, a respondent 

would have to obtain at least 13 out of 22 Nature of Science items, 45 out of 72 

Science Content items, and 10 out of 16 Impact of Science and Technology on 

Society items of the TBSL, respectively.  

 

Reliability of the test-scores was estimated by the Kuder – Richardson 20 coefficient 

(α20), which is appropriate for tests where all items are scored either 0 (wrong) or 1 

(correct) as calculated by: 

 

α20 =  
𝑛

𝑛−1
 1 −

 𝑝(1−𝑝)

𝑉
                                                         [1] 

 

where; n is the number of test-items, p is the proportion of students answering a 

question correctly, and V is the variance of total test scores (Laugksch & Spargo; 

1996, p. 348) (see Table 3.7). 

 

As the TBSL consists of three domains, each measuring different attributes, which 

means that all TBSL test-items are not designed to measure a single attribute, the 

internal consistency of each domain was determined individually. The reliability of 

the test-scores of the three domains of the TBSL, as well as that of the score of the 

complete TBSL, is given in Table 3.7. As the reliability is affected by the length of a 

test, the number of test-items per domain is also given.  

 

 

Table 3.7 The Internal Consistency (α20) of the TBSL                                                                    

(Laugksch and Spargo; 1996, p. 348) 

TBSL Content Area No. of  Items α20 

Nature of Science  22 0.73 

Science Content Knowledge  72 0.94 

Impact of Science and Technology on Society  16 0.98 

Test of Basic Scientific Literacy 110 0.75 
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In this research, Turkish version of TBSL was translated from English to Turkish and 

its language checked by English and Turkish language specialists. Subsequently, 

Turkish and English versions of the TBSL are reviewed by academicians having 

PhD. in science education. Turkish version of the TBSL is named as “Fen ve 

Teknoloji Okuryazarlığı” (FTO) and all experts opinions were obtained from Ege 

University, Dokuz Eylul University, Hacettepe University and Middle East Technical 

University to ensure validity of content of the TBSL. In accordance with feedbacks 

of the experts, the final version of the TBSL was obtained for pilot application. The 

Turkish version of the TBSL is presented in Appendix A. Pilot application was 

conducted by Çavaş (2009) with pre-service elementary teachers (n=296) in Ege 

University and Dokuz Eylül University. Internal Consistency (α20) values of the pilot 

study and present study are presented for each domain of TBSL in Table 3.8. 

 

 

Table 3.8 The Internal Consistency (α20) of the Pilot Study 

TBSL Content Area 
α20                               

Çavaş (2009) 
α20                        

Present Study 

Nature of Science  0.73 0.75 

Science Content  0.81 0.83 

Impact of Science and Technology on Society  0.71 0.74 

Test of Basic Scientific Literacy 0.89 0.93 

 

 

T-test was applied to ensure validity of the test by comparing TBSL scores of the 

senior students who had taken all science course and junior students who had not. 

The results implied that there were significant differences between groups at the 

level of 0.05 for TBSL and its domains in favor of senior students (Çavaş, 2009). 
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3.2.3 Science Attitude Scale 

 

Scientific Attitude Inventory-II (SAI-II) which was developed by Moore and Foy 

(1997) was used for assessing participants‟ science attitudes. The 60-item original 

test was developed by Moore and Sutman (1970). In the revised version, Moore and 

Foy (1997) shortened the SAI from 60 to 40 questions, and changes were made to 

improve readability and eliminate gender-biased language. In the original SAI, 

Moore had opted for a four-point likert response scale with no mid-point. In the 

revision, they opted for the more common five-point response format, with the 

midpoint being “neutral/undecided”. These 40 items in the scale were structured so 

as to explain the feelings of the students about science, the nature of science and 

working styles of scientists. The items were designed in five-point likert response 

and the responses were grouped as “Strongly Agree”, “Agree”, “Not Sure”, 

“Disagree” and “Strongly Disagree”. There are 12 position statements in SAI-II. Six 

positions are positive and are labeled 1-A through 6-A. Six are negative and are 

labeled 1-B through 6-B. The A and B pairs for each position are opposed of each 

other. The SAI-II is scored by assigning point values to each of the attitude items. 

Point values are assigned as shown in Table 3.9. 

 

 

Table 3.9 Point Values for Items of the SAI-II 

Response Positive Items  Negative Items 

Strongly Agree 5 1 

Agree 4 2 

Not Sure 3 3 

Disagree 2 4 

Strongly Disagree 1 5 

 

 

The position statements and corresponding attitude statements of the SAI-II are 

presented below. The position statements are labeled with a number and a letter: for 

instance, 1-A. The letter designates whether the position statement is positive (A) or 
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negative (B). The attitude statements are in pairs, where the pairs 1-A and 1-B are 

intended to be opposite positions regarding the same point of view as: 

 

1-A: The laws and/or theories of science are approximations of truth and are subject 

to change. 

 

1-B: The laws and/or theories of science represent unchangeable truths discovered 

through science. 

 

2-A: Observation of natural phenomena and experimentation is the basis of scientific 

explanation. 

 

2-B: The basis of scientific explanation is in authority. Science deals with all 

problems. 

 

3-A: To operate in a scientific manner, one must display such traits as intellectual 

honesty, dependence upon objective observation of natural events, and willingness to 

alter one‟s position on the basis of sufficient evidence. 

 

3-B: To operate in a scientific manner one needs to know what other scientists think; 

one needs to know all the scientific truths and to be able to take the side of other 

scientists. 

 

4-A: Science is an idea-generating activity. It is devoted to providing explanations of 

natural phenomena. Its value lies in its theoretical aspects. 

 

4-B: Science is a technology-developing activity. It is devoted to serving mankind. 

Its value lies in its practical uses. 

 

5-A: Progress in science requires public support in this age of science; therefore, the 

public should be made aware of the nature of science and what it attempts to do. The 

public can understand science and it ultimately benefits from scientific work. 
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5-B: Public understanding of science would contribute nothing to the advancement of 

science or to human welfare; therefore, the public has no need to understand the 

nature of science. They cannot understand it and it does not affect them. 

 

6-A: Being a scientist or working in a job requiring scientific knowledge and 

thinking would be a very interesting and rewarding life‟s work. I would like to do 

scientific work. 

 

6-B: Being a scientist or working in a job requiring scientific knowledge and 

thinking would be dull and uninteresting; it is only for highly intelligent people who 

are willing to spend most of their time at work. I would not like to do scientific work. 

(Moore & Foy, 1997) 

 

SAI-II scale was adapted to Turkish by Demirbaş and Yağbasan (2006a). The 

reliability analysis was made by Demirbaş (2009). The Turkish version of the SAI-II 

scale is presented in Appendix A. SAI-II scale was implemented to 100 science 

teachers and reliability coefficient was estimated by Cronbach‟s Alpha as 0.72. In the 

present study, the Cranbach‟s Alpha reliability coefficient was calculated as 0.78. 

 

 

3.3 Data Collection 

 

Respondents are asked to answer these two instruments in class. Participants were 

given 40 minutes to complete each of the two instruments, TBSL and SAI-II. The 

two tests were administered to pre-service science teachers from Department of 

Elementary Education in Science Education Program at Dokuz Eylül University. 

After the tests were collected, the responses were keyed in and incomplete responses 

were excluded as invalid data. The complete responses were 285. All the data were 

analyzed by using an SPSS package. The details of the data analysis and method 

used for the analyses of the stated research questions of the study are presented in 

Chapter 4. 



43 

 

 

 

CHAPTER 4 

 

RESULTS 

 

 

The purpose of this study was to investigate pre-service elementary science teachers’ 

scientific literacy level and their attitudes towards science. In this chapter, the 

collected data from the sample of 285 pre-service elementary science teachers were 

examined to address the following main questions: (a) What is the level of pre-

service elementary science teacher’s scientific literacy?, (b) What are pre-service 

teachers’ attitudes towards science?, (c) Whether there is a meaningful relationship 

between pre-service elementary science teachers’ scientific literacy level and their 

attitudes towards science?, (d) Which demographic factors or features (e.g., gender, 

income, high school type, grade and education level of their parents) can influence 

pre-service elementary science teachers’ scientific literacy level and their attitudes 

towards science? In addition, the following sub-questions based on aforementioned 

main questions were studied: (a) What is the pre-service science teachers’ scientific 

literacy level according to domains of scientific literacy?, (b) What is the pre-service 

science teachers’ scientific literacy level according to sub-categories of science 

content? 

 

 

4.1 Pre-service Elementary Science Teachers’ Scientific Literacy Level  

 

The mean score of the TBSL for all the participants was found to be 69.6, which is 

slightly higher than the mean threshold score of 68 set by Laugksch and Spargo 

(1996, p. 346). Among 285 respondents, 172 (60.1%) respondents have higher score 

than 68. These results revealed that the scientific literacy level of the participants of 

pre-service elementary science teachers is moderate.   
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Table 4.1 presents pre-service elementary science teachers’ scientific literacy level 

according to domains of TBSL. The mean score of the participants was 12.48 (56.7 

%) for Nature of Science domain, 9.56 (59.8 %) for Impact of Science and 

Technology on Society (STS) domain and Science Content was 47.59 (66.1 %). As 

set by Laugksch and Spargo (1996, p. 345), the performance standard for the Nature 

of Science, Science Content, and Impact of Science and Technology on Society 

domains was calculated to be 13, 45, and 10, respectively. These standards mean that 

in order to be regarded as minimally scientifically literate, a participant would have 

to obtain at least 13 out of 22, 45 out of 72, and 10 out of 16, on each of the above 

subtests of the TBSL, respectively. Therefore, participants had satisfactory scores 

only in Science Content domain. On the other hand, the scores of the participants of 

pre-service elementary science teachers were slightly below the performance 

standard for Nature of Science and Impact of Science and Technology on Society 

domains. 

 

 

Table 4.1 Pre-service Elementary Science Teachers’ Scientific Literacy Levels                          

for Domains of TBSL 

Domain n 𝐗 S. Dev. % 
Performance 

Standard  

Nature of Science 285 12.48 3.43 56.7 13 

Science Content 285 47.59 12.08 66.1 45 

STS 285 9.56 2.92 59.8 10 

 

 

Pre-service elementary science teachers’ scientific literacy level according to sub-

categories of Science Content was depicted in Table 4.2. The mean score of the pre-

service elementary science teachers was 8.63 (57.3 %) for Earth Science, 9.27 (66.2 

%) for Physical Science, 15.83 (66.0 %) for Health Science 13.87 (66.1 %) for Life 

Science. That is, participants of pre-service elementary science teachers had lower 

scientific literacy level in Earth Science than the other sub-categories. 
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Table 4.2 Pre-service Elementary Science Teachers’ Scientific Literacy Levels                       

for Sub-categories of Science Content       

Sub-category n 𝐗 S. Dev. % 

Earth Science 285 8.63 2.53 57.3 

Physical Science 285 9.27 3.11 66.2 

Health Science 285 15.83 4.66 66.0 

Life Science 285 13.87 4.49 66.1 

 

 

4.1.1 Pre-service Elementary Science Teachers’ Scientific Literacy Level 

According to Demographic Variables 

 

In this section, the level of scientific literacy of pre-service elementary science 

teachers was presented according to demographic variables (e.g., gender, high school 

profile, grade, monthly family income level, place of family residence, and parents’ 

education level).  

 

The comparison of the TBSL scores between genders revealed that females had 

significantly higher scores than males at significance level of 95 % as presented in 

Table 4.3 (t283=2.180 and p < 0.05). The mean TBSL score of the female participants 

was higher than the performance standard of 68 set by Laugksch and Spargo (1996; 

p. 346), whereas it is lower for males. The percentage of the male and female 

participants whose mean TBSL scores higher than the performance standard was 

65.8 % and 58.7 %, respectively. 

 

 

Table 4.3 T-test Results of Pre-service Elementary Science Teachers’                                           

for TBSL according to Gender 

Gender n 𝐗 S. Dev. df t p 

Female 193 71.24 16.41 
283 2.180 .030 

Male 92 66.60 17.77 
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Table 4.4 presents the scores of the female and male participants according to 

domains of the TBSL in Table 4.4. As seen, although females got higher scores than 

males for all domains of TBSL, only for Science Content domain the difference 

between males and females was statistically significant (p < 0.05).  

 

 

Table 4.4 T-test Results of Pre-service Elementary Science Teachers’                                                 

for Domains of TBSL According to Gender 

Domain Gender n 𝐗 S. Dev. n p 

Science Content 
Female 193 48.84 11.65 

5.880 .016 
Male 92 45.17 12.55 

Nature of Science 
Female 193 12.60 3.20 

0.471 .493 

Male 92 12.30 12.60 

STS 
Female 193 9.80 2.90 

3.440 .065 

Male 92 9.12 2.868 

 

 

As abovementioned, the performance standard for the Nature of Science, Science 

Content, and Impact of Science and Technology on Society domains was 13, 45, and 

10, respectively. That is, only for Science Content domain, the mean scores of the 

females and males were at a satisfactory level. The percentage of satisfactory 

participants for Science Content was 72 % for females and 60.9 % for males. 

 

The scientific literacy level of females and males was presented for sub-categories of 

Science Content domain in Table 4.5.  The mean score of the female participants was 

8.67 for Earth Science, 12.60 for Physical Science, 16.13 for Life Science and 14.51 

for Health Science. The mean score of the male participants was 8.54 for Earth 

Science, 12.30 for Physical Science, 15.26 for Life Science and 12.62 for Health 

Science. As seen, although females got higher mean scores than males for all sub-

categories of Science Content domains, the differences between females and males 

were significant only for Health Science and Physical Science (p < 0.05).  
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Table 4.5 T-test Results of Pre-service Elementary Science Teachers’                                            

for Sub-categories of Science Content According to Gender 

Sub-Category Gender n 𝐗   S. Dev. t p 

Earth Sciences 
Female 193 8.67 2.501 

0.164 .686 
Male 92 8.54 2.62 

Physical Science 
Female 193 12.60 3.00 

3.962 .048 
Male 92 12.30 3.27 

Life Science 
Female 193 16.13 4.51 

2.180 .141 
Male 92 15.26 4.92 

Health Science 
Female 193 14.51 4.26 

11.589 .001 
Male 92 12.62 4.65 

 

 

Table 4.6 presents mean scores of TBSL for participants of pre-service elementary 

science teachers. Even though the mean scores of TBSL for participants who 

graduated from Anatolian and Science high schools were higher than the others, any 

statistically significant difference was not observed between TBSL scores of the 

participants according to their high school profile (p > 0.05). Note that, private high 

school graduates were excluded from analysis due to their relatively low sample size. 

 

 

Table 4.6 One-way ANOVA Results of Pre-service Elementary Science Teachers’                  

for TBSL According to High School Profile 

High School Profile      n 𝐗 S. Dev. F p 

General High School 85 69.80 17.69 

1.204 
 

.309 
 

Anatolian & Science  87 72.32 16.08 

Anatolian Teacher Training  55 67.53 17.81 

Others  46 67.13 15.47 

* Private High School was excluded due to the low sample size (n=6).  
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Similarly, scores of the pre-service elementary science teachers did not show any 

significant difference according to high school profile for domains of TBSL as given 

in Table 4.7. 

 

 

Table 4.7 One-way ANOVA Results of Pre-service Elementary Science Teachers’                        

for Domains of TBSL According to High School Profile 

Domain    High School Profile n        𝐗 S. Dev.  F p 

Science  
Content 

General High School 85 47.59 12.73 

1.430 .234 
Anatolian and Science  87 49.72 11.51 

Anatolian Teacher Training  55 46.02 12.47 

Others 46 45.80 10.90 

Nature of  
Science 

General High School 85 12.47 3.26 

0.676 
 

.576 
 

Anatolian and Science  87 12.91 3.45 

Anatolian Teacher Training  55 12.20 3.93 

Others 46 12.11 3.09 

STS 

General High School 85 2.95 0.32 

0.560 .782 
Anatolian and Science  87 2.73 0.29 

Anatolian Teacher Training  55 2.84 0.38 

Others 46 9.21 3.09 

   * Private High School was excluded due to the low sample size (n=6).  

 

 

As shown in Table 4.8, although the mean sub-categories of Science Content scores 

of the participants graduated from Anatolian and Science were higher than the others, 

the differences according to high school profile of the participants were not 

statistically significant (p > 0.05). 
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Table 4.8 One-way ANOVA Results of Pre-service Elementary Science Teachers’                  

for Sub-categories of Science Content According to High School Profile 

Domain    High School Profile     n       𝐗 S. Dev.  F p 

Earth 
Science  
 

General High School 85 8.61 2.45 

0.998 .394 
Anatolian and Science  87 9.01 2.60 

Anatolian Teacher Training  55 8.35 2.90 

Others 46 8.35 2.18 

Physical 
Science 

General High School 85 9.41 3.22 

0.990 
 

.398 
 

Anatolian and Science  87 9.60 3.33 

Anatolian Teacher Training  55 9.07 2.90 

Others 46 8.61 2.60 

Life 

Science 

General High School 85 15.73 4.56 

1.846 .139 
Anatolian and Science  87 16.71 4.49 

Anatolian Teacher Training  55 14.89 5.35 

Others 46 15.52 4.17 

Health 

Science 

General High School 85 13.84 4.68 

0.573 .633 
Anatolian and Science  87 14.40 4.40 

Anatolian Teacher Training  55 13.71 4.26 

Others 46 13.33 4.51 

    * Private High School was excluded due to the low sample size (n=6). 

 

 

As presented in Table 4.9, TBSL and its domain scores of the sophomores were 

higher than the others; the differences however, were not significant (p > 0.05). 

Similarly, sub-categories of Science Content domain did not show any significant 

difference according to grade of the participants (pearth science = 0.123, pphsical science = 

0.123, plife science = 0.185 and phealth science = 0.123). 
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Table 4.9 One-way ANOVA Results of Pre-service Elementary Science Teachers’                  

for TBSL and Its Domains According to Grade 

Domain Grade      n          𝐗 S. Dev.  F p 

TBSL 

Freshmen 97 70.16 15.36 

1.210 .306 
Sophomores 54 73.15 14.08 

Junior 69 67.46 15.02 

Senior 61 69.54 21.32 

Science 
Content 

Freshmen 97 12.29 3.15 

1.732 .161 
Sophomores 54 12.56 2.85 

Junior 69 12.16 2.61 

Senior 61 13.36 4.48 

Nature of 
Science 

Freshmen 97 9.89 2.72 

1.966 .119 
Sophomores 54 10.13 2.82 

Junior 69 9.09 2.91 

Senior 61 9.28 2.96 

STS 

Freshmen 97 47.99 10.96 

1.462 .225 
Sophomores 54 50.46 10.14 

Junior 69 46.22 10.97 

Senior 61 46.90 14.87 

 

 

The mean scores of participants of pre-service elementary science teachers for TBSL 

and its domains showed significant differences according to place of family 

residence as given in Table 4.10 (p < 0.05). Then, Scheffe Post Hoc test was 

performed to determine which groups of means were significantly different from the 

others. 
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Table 4.10 One-way ANOVA Results of Pre-service Elementary Science Teachers’                  

for TBSL and Its Domains According to Place of Family Residence 

Domain Place of Family Residence n 𝐗 S. Dev. F p 

TBSL 

Metropolitan City Center 71 72.80 17.78 

5.692 .001 
City Center 67 69.42 17.47 

District 113 71.39 12.58 

Town 27 58.22 22.29 

Science  
Content 

Metropolitan City Center 71 49.75 12.40 

5.993 .001 
City Center 67 47.21 12.42 

District 113 49.04 9.15 

Town 27 39.30 15.89 

Nature of  
Science 

Metropolitan City Center 71 13.04 3.77 

2.775 .042 
City Center 67 12.64 3.10 

District 113 12.54 2.86 

Town 27 10.85 4.80 

STS 

Metropolitan City Center 71 10.01 2.90 

3.376 0.019 
City Center 67 9.57 3.15 

District 113 9.81 2.39 

Town 27 8.07 3.22 

 

 

The Scheffe Post Hoc test results given in Table 4.11 implied that the TBSL and 

Science Content scores of the participants whose family live in town were 

significantly lower than the others. In addition, in the case of Nature of Science, the 

scores of the participants whose family live in town was significantly lower than the 

participants with family living in metropolitan city center. Finally, for STS scores of 

the participants, whose family residence place was town had significantly lower 

scores than participants whose family residence place was metropolitan city center 

and district. 
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Table 4.11 Scheffe Post Hoc Test Results of Pre-service Elementary Science Teachers’ 

According to Place of Family Residence 

Domain  Place of Family Residence p 

TBSL 

 Metropolitan City Center 

City Center .686 

District .955 

Town .002 

 City Center 

Metropolitan City Center .686 

District .893 

Town .030 

 District 

Metropolitan City Center .955 

City Center .893 

Town .003 

Science 

Content 

 

 
Metropolitan City Center 

City Center .649 

District .984 

Town .001 

 City Center 

Metropolitan City Center .649 

District .789 

Town .032 

 District 

Metropolitan City Center .984 

City Center .789 

Town .002 

Nature of 

Science 

 

 

 

Metropolitan City Center 

City Center .923 

District .811 

Town .044 

 City Center 

Metropolitan City Center .923 

District .998 

Town .149 

 District 

Metropolitan City Center .811 

City Center .998 

Town .147 

 

 

 

 

STS 

 

 

 

 

Metropolitan City Center 

City Center .831 

District .971 

Town .026 

 

 

 

City Center 

Metropolitan City Center .831 

District .959 

Town .144 

 District 

Metropolitan City Center .971 

City Center .959 

Town .042 
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As presented in Table 4.12 and Table 4.13, the mean scores of TBSL and its domains 

for participants of pre-service elementary science teachers did not show any 

significant difference according to mothers’ and fathers’ education levels (p > 0.05). 

 

 

Table 4.12 One-way ANOVA Results of Pre-service Elementary Science Teachers’ for 

TBSL and Its Domains According to Mothers’ Education Level 

Domain  Mothers’ Education Level n 𝐗  S. Dev. F p 

TBSL 

Illiterate 24 67.88 16.31 

0.683 .604 

Primary School 47 67.32 18.83 

Secondary School 56 71.46 16.61 

High School 96 69.82 16.34 

University 58 71.79 15.31 

Science  

Content 

Illiterate 24 46.50 11.84 

0.845 .498 

Primary School 47 45.70 13.60 

Secondary School 56 49.13 11.93 

High School 96 47.56 11.71 

University 58 49.26 10.41 

Nature of  

Science 

Illiterate 24 12.00 3.24 

0.371 .829 

Primary School 47 12.26 3.57 

Secondary School 56 12.55 2.93 

High School 96 12.78 3.41 

University 58 12.60 3.48 

STS 

Illiterate 24 9.38 2.43 

0.411 .800 

Primary School 47 9.36 3.12 

Secondary School 56 9.79 3.11 

High School 96 9.48 2.79 

University 58 9.93 2.71 
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Table 4.13 One-way ANOVA Results of Pre-service Elementary Science Teachers’ for 

TBSL and Its Domains According to Fathers' Education Level 

Domain  Mothers’ Education Level n 𝐗  S. Dev. F p 

TBSL 

Illiterate 24 65.58 21.22 

0.302 .876 

Primary School 47 69.41 17.93 

Secondary School 56 70.72 16.27 

High School 96 70.36 14.83 

University 58 69.00 18.67 

Science  

Content 

Illiterate 24 44.33 15.13 

0.265 .900 

Primary School 47 48.00 12.46 

Secondary School 56 48.03 11.18 

High School 96 47.84 10.99 

University 58 47.40 13.41 

Nature of  

Science 

Illiterate 24 11.92 4.21 

0.512 .727 

Primary School 47 12.20 3.70 

Secondary School 56 12.77 3.66 

High School 96 12.77 2.76 

University 58 12.26 3.53 

STS 

Illiterate 24 9.33 3.94 

0.654 .625 

Primary School 47 9.22 3.00 

Secondary School 56 9.93 2.57 

High School 96 9.75 2.87 

University 58 9.34 3.00 

 

 

The pre-service elementary science teachers’ scores from TBSL and its domains did 

not show any significant difference according to monthly family income level as 

shown in Table 4.14 (p > 0.05). Similarly, there were not any significant differences 

observed between sub-categories of science content (e.g. earth science (p=0.099), life 

science (p=0.197), physical science (p=0.989) and health science (p=0.401)) and 

monthly family income level. 
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Table 4.14 One-way ANOVA Results of Pre-service Elementary Science Teachers’                      

for TBSL and Its Domains According to Monthly Family Income Level 

Domain Family  Income Level       n 𝐗      S. Dev. F p 

TBSL 

0 - 750 44 66.95 19.08 

1.195 .277 
751 - 1500 144 71.31 14.68 

1501 - 2250 67 70.69 16.48 

+ 2250 25 65.92 24.04 

Science  
Content 

0 – 750 44 46.20 13.21 

1.082 .357 
751 - 1500 144 48.69 10.89 

1501 - 2250 67 48.30 10.99 

+ 2250 25 44.80 17.34 

Nature of  
Science 

0 – 750 44 11.82 3.91 

1.042 .374 
751 - 1500 144 12.72 2.78 

1501 - 2250 67 12.75 3.84 

+ 2250 25 12.04 4.61 

STS 

0 – 750 44 8.93 3.23 

1.588 .193 
751 - 1500 144 9.90 2.67 

1501 - 2250 67 9.64 2.91 

+ 2250 25 9.08 3.15 

 

 

4.2 Pre-service Elementary Science Teachers’ Attitudes towards Science 

 

The mean scores for the items of Scientific Attitude Inventory II (SAI-II) Scale were 

presented in Table 4.15. An average of 3.53 per item on the five-point likert scale 

which means that respondents of the pre-service elementary science teachers had 

moderately positive attitudes towards science. In addition, out of 200 maximum 

score of SAI-II, the mean score of the participants was found as 140.69, and, the 

minimum and maximum scores were 91 and 172, respectively (see Table 4.16). 
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Table 4.15 Mean Scores for Items of SAI-II  

Item Number 𝐗   S. Dev. 

1 3.89 0.89 

2 3.85 0.99 

3 3.69 1.02 

4 3.34 0.99 

5 4.06 0.88 

6 3.80 0.82 

7 3.53 1.03 

8 3.46 1.08 

9 4.03 1.02 

10 3.71 1.02 

11 3.62 1.04 

12 4.13 0.80 

13 4.07 0.83 

14 4.01 0.82 

15 3.34 1.08 

16 4.10 0.85 

17 3.84 0.95 

18 3.58 1.10 

19 3.78 1.03 

20 4.11 0.82 

21 2.80 1.05 

22 3.80 1.16 

23 4.17 1.00 

24 3.91 1.01 

25 3.50 1.05 

26 3.46 1.12 

27 1.99 0.84 

28 4.04 1.11 

29 3.46 1.02 

30 3.46 0.99 

31 2.19 0.85 

32 3.80 1.16 

33 2.45 1.05 

34 4.39 0.98 

35 1.85 0.80 

36 3.88 1.22 

37 2.38 1.00 

38 3.20 1.11 

39 4.33 1.01 

40 2.21 0.94 

SAI-II 3.53 0.11 
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Table 4.16 Mean Scores for Sub-scales of SAI-II 

Sub-scale No. of. Items 𝐗  Min. Max. S. Dev. 

1-AB 6 20.00  13 25 2.43 

2-AB 6 21.59  13 29 3.17 

3-AB 6 23.25  11 30 3.37 

4-AB 6 17.96  10 25 2.16 

5-AB 6 21.99  9 30 3.40 

6-AB 10 36.00  17 50 5.38 

SAI-II 40 140.69  91 172 12.62 

 

 

4.2.1 Pre-service Elementary Science Teachers’ Attitudes towards Science 

According to Demographic Variables 

 

 

Scientific Attitude Inventory II (SAI-II) Scale scores of the participants are presented 

in terms of gender in the Table 4.17. As seen, the mean SAI-II scores of the females 

was higher than that of males, but the difference between their means was not 

statistically significant at significance level of 95 % (t280 = 1.856 and p > 0.05). 

 

 

Table 4.17 T-test Results of Pre-service Elementary Science Teachers’                                       

for SAI-II According to Gender 

Gender n 𝐗  S. Dev. df t p 

Female 193 141.60 11.45 

28 1.856 .064 

Male 92 138.63 14.63 

 

 

Mean SAI-II scores of the participants is presented in Table 4.18 according to high 

school profile. As shown, while the means score of the participants graduated from 
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General High School seemed better than the others, the differences between SAI-II 

means of the participants were not significant (p > 0.05). 

 

 

Table 4.18 One-way ANOVA Results of Pre-service Elementary Science Teachers’          

for SAI-II According to High School Profile 

High School Profile       n             𝐗 S. Dev. F p 

General High School 85 141.45 12.84 

0.115 
 

.982 
 

Anatolian & Science 87 140.37 14.05 

Anatolian Teacher Training 55 140.19 10.84 

Others 46 140.57 11.73 

* Private High School was excluded due to the low sample size (n=6).  

 

 

As presented in Table 4.19, the mean score of the sophomores was the highest and 

that of the seniors was the lowest however, the differences between mean scores of 

grades were not statistically significant (p > 0.05). 

 

 

Table 4.19 One-way ANOVA Results of Pre-service Elementary Science Teachers’                        

for SAI-II According to Grade 

Scale Grade        n       𝐗    S. Dev. F p 

SAI-II 

Freshmen 97 141.01 9.92 

1.920 .127 

Sophomores 54 143.91 10.55 

Junior 69 139.45 14.79 

Senior 61 138.73 14.89 

 

 

SAI-II scores of the participants according to place of family residence are presented 

in Table 4.20. The result of ANOVA test implied that there were statistically 
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significant differences between SAI-II scores of the participants according to place of 

family residence (p < 0.05). 

 

 

Table 4.20 One-way ANOVA Results of Pre-service Elementary Science Teachers’ for 

SAI-II According to Place of Family Residence 

Scale Place of Family Residence      n      𝐗    S. Dev. F  p 

SAI-II 

Metropolitan City Center 70 139.31    12.55 

  3.702 
 

.012 
 

City Center 67 141.60 13.21 

District 112 142.98 10.56 

Town 26 134.69 16.27 

 

 

Then, Scheffe Post Hoc test was performed to determine which groups of means 

were significantly different from the others. Scheffe Post Hoc test results given in 

Table 4.21 imply that SAI-II scores of the participants whose family live in town was 

significantly lower than the participants whose family live in district. 

 

 

Table 4.21 Scheffe Post Hoc Test Results of Pre-Service Elementary Science Teachers’ 

for SAI-II According to Place of Family Residence 

Place of Family Residence p 

 
Metropolitan City Center 
 

City Center 0.761 

District 0.287 

Town 0.450 

City Center 

Metropolitan City Center 0.761 

District 0.913 

Town 0.122 

District 

Metropolitan City Center 0.287 

City Center 0.913 

Town 0.025 
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Participants of pre-service Elementary Science Teachers’ mean SAI-II scores are 

depicted in Table 4.22 according to education level of their mothers and fathers. As 

seen, statistically significant differences were not found between scores of the 

participants for both education level of mothers and fathers. 

 

 

Table 4.22 One-way ANOVA Results of SAI-II Scores of Pre-Service Elementary 

Science Teachers’ According to Parents’ Education Level 

Parents  Education Level        n          𝐗     S. Dev. F    p 

Mother 

Illiterate 24 137.63 10.27 

0.775 .542 

Primary School 47 139.96 12.59 

Secondary School 56 142.75 11.21 

High School 96 140.64 13.99 

University 58 140.44 12.27 

Father 

Illiterate 12 140.75 8.29 

1.202 .310 

Primary School 51 138.50 13.96 

Secondary School 69 139.76 12.76 

High School 83 143.01 10.87 

University 70 140.17 13.85 

 

 

The mean SAI-II scores of the participants according to monthly family income level 

are presented in Table 4.23. As shown, statistically significant difference was not 

found between mean scores of the participants according to monthly family income 

(p > 0.05). 
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Table 4.23 One-way ANOVA Results of Pre-Service Elementary Science Teachers’                

for SAI-II According to Monthly Family Income Level 

Scale Income Level      n      𝐗     S. Dev. F        p 

SAI-II 

0 - 750 44 142.79 13.14 

1.507 
 

.213 
 

751 - 1500 144 141.01 11.04 

1501 - 2250 67 138.11 14.89 

+ 2250 25 142.44 13.34 

 

 

4.3 Relationship between Pre-Service Elementary Science Teachers’ Scientific 

Literacy Level and their Attitudes towards Science 

 

Pearson Correlation Coefficient (r) was calculated to find out to possible relationship 

between pre-service elementary science teachers’ scientific literacy level and their 

attitudes towards science. The results of the analysis provided in Table 4.24 implied 

that there was a statistically significant positive relationship between pre-service 

elementary science teachers’ scientific literacy level and their attitudes towards 

science (r=0,332 and p < 0.05).  

 

 

Table 4.24 The Pearson Correlation Coefficient for Relationship between                        

Scientific Literacy Level and Attitude Towards Science 

  SAI-II Score 

TBSL Score 

Pearson Correlation .332 

Sig. (2-tailed) .000 

n 285 

 

 

Similarly, the relationship between domains of TBSL, and attitudes towards science 

was presented in Table 4.25. As seen, there were statistically significant positive 

relationships between domains of TBSL and attitude towards science (p < 0.05)  
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Table 4.25 The Pearson Correlation Coefficient for Relationship between                         

Domains of TBSL and Attitude towards Science 

 Attitude Score 

Nature of Science 

Pearson Correlation .231 

Sig. (2-tailed) .000 

n 285 

Science Content 

Pearson Correlation .325 

Sig. (2-tailed) .000 

n 285 

STS 

Pearson Correlation .309 

Sig. (2-tailed) .000 

n 285 

 

 

Finally, the relationship between sub-categories of Science Content, and attitudes 

towards science was presented in Table 4.26. As seen, there were statistically 

significant positive relationships between domains of TBSL and attitude towards 

science (p < 0.05).  

 

 
Table 4.26 The Pearson Correlation Coefficient for Relationship between                                 

Sub-categories of Science Content and Attitude towards Science 

 Attitude Score 

Earth Sciences 

Pearson Correlation .202 

Sig. (2-tailed) .001 

n 285 

Physical Science 

Pearson Correlation .245 

Sig. (2-tailed) .000 

n 285 

Life Science 

Pearson Correlation .278 

Sig. (2-tailed) .000 

n 285 

Health Science 

Pearson Correlation .306 

Sig. (2-tailed) .000 

n 285 
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CHAPTER 5 

 

DISCUSSION AND IMPLICATIONS 

 

 

This study investigated pre-service science teacher’s scientific literacy level and their 

attitudes towards science. The results of the study were presented in the Chapter IV. 

And in this chapter, results of the study were discussed and implications were 

presented. 

 

 

5.1. Overview of the Study 

 

The main purpose of the study was to investigate pre-service elementary science 

teachers’ scientific literacy level and their attitudes towards science. Moreover, the 

study examined whether pre-service elementary science teachers’ scientific literacy 

level and their attitudes towards science differ in some demographic variables such 

as gender, grade, high school profile, family income, educational level of parents, 

place of family residence. Finally, relationship between pre-service elementary 

science teachers’ scientific literacy level and their attitudes towards science was 

explored. TBSL was used to measure scientific literacy level of participants. Another 

instrument, SAI-II was used to measure participants’ attitudes towards science. 

These instruments were administered to 285 pre-service elementary science teachers 

in Dokuz Eylül University. 
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5.2. Discussion of the Results 

 

According to results given in Chapter 4, the scientific literacy level of pre-service 

elementary science teachers is found as moderate. That is, the percentage of pre-

service elementary science teachers’ having satisfactory scientific literacy level is 

only 60.1 %. However, there were many teacher candidates on the other side who did 

not have satisfactory scientific literacy level (i.e., almost 40 %). Therefore, there 

should be more effort in order to improve scientific literacy level of pre-service 

elementary science teachers. 

 

When the scientific literacy level of pre-service elementary science teacher is 

examined in terms of three domains of scientific literacy, participants got satisfactory 

level only in Science Content. The scientific literacy level of participants in Impact 

of Science and Technology on Society (STS) and Nature of Science were slightly 

below the satisfactory level. Similarly, when the scientific literacy of level of 

elementary science teacher candidates were examined in terms of sub-categories of 

science content, the results revealed that participants had relatively lower scores in 

Earth Science than the others. These results are consistent with those reported by 

Science for All Americans (SFAA) that individual may have differences in literacy 

in different domains. For instance, one may have more understanding of Life Science 

concepts and words, whereas less understanding of Physical Science concepts and 

words (AAAS, 1990).  

 

Concerning the scientific literacy level of pre-service elementary science teacher in 

terms of gender, the results showed that there was statistically significant gender 

difference in favor of females in TBSL, Science Content, Physical Science and 

Health Science. However, while interpreting this finding, unequal distribution of 

female and male participants should not be ignored. Females’ better scores in health 

science can be explained by previous findings that boys and girls have different 

interests within science. According to results from the Relevance of Science 

Education Projects (ROSE) in Denmark (Busch, 2005) and England (Jenkins & 

Nelson, 2005), girls show greater interest in biological topics such as health, mind 
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and well-being. On the other hand,  the study conducted by Chin (2005) to 

investigate scientific literacy level of first year pre-service teachers in elementary and 

science education and science majors with same scientific literacy instrument 

(TBSL) revealed that males performed significantly better than females in TBSL, 

Science Content, Earth Science and Life Science. Females had better mean scores in 

TBSL and its all domains including sub-categories of Science Content. In addition, 

the study conducted by Çepni and Bacanak (2002) in order to investigate the level of 

scientific literacy primary school teacher candidates found that males were not more 

significantly scientific literate than females except in the life sciences. The other 

study carried out by Miller (2002) found that there were very few differences 

between science and technology literacy levels of males and females in the US. The 

main reasons of these differences could be due to the fact that all these studies were 

conducted in different countries even in different education departments. Therefore, 

in order to obtain general idea about effects of gender on scientific literacy level, the 

more comprehensive studies can be conducted including different universities and 

departments with a larger sample size.  

 

Scientific literacy level of the pre-service elementary science teachers did not show 

any significant difference for TBSL and its all domains including sub-categories of 

Science Content with respect to their high school profile and educational level of 

parents. Similarly, the study carried out by Yetişir (2008) using same measurement 

instrument (TBSL) suggested same result for pre-service elementary science teachers 

and primary school teachers.     

 

Scientific literacy level of the pre-service elementary science teachers did not show 

any significant difference for TBSL and its all domains inc luding sub-categories of 

Science Content with respect to grade. Likewise, there was not any significant 

relationship observed between scientific literacy level of the participants and 

monthly family income level for TBSL and its all domains. One of the reasons of the 

result could be due to the fact that the way of reaching information is easier than that 

of one or two decades before. The person whether coming from lower economical 

level or higher economic level can easily reach the all information via internet in the 
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same way.  In literature, there is a study conducted in Nordic countries by Turmo 

(2004) in order to study the relationships between scientific literacy level of the 

students and their cultural, social and economic levels, is consistent with this study. 

Author found that there was a weak correlation between science and technology 

literacy and family income level.  

 

The scientific literacy level of participants showed significant differences in terms of 

the  place of family residence as follows: (a) TBSL and Science Content level of the 

participants whose family live in town were significantly lower than the others, (b)  

Nature of Science scores of the participants whose family live in town was 

significantly lower than the participants with family living in metropolitan city 

center, (c) Science Technology Society scores of the participants, whose family 

residence place was town had significantly lower scores than participants whose 

family residence place was metropolitan city center and district. That is, participants 

who live in towns seem to have lower scientific literacy level than others.  

 

Pre-service elementary science teachers’ attitudes towards science were found to be 

moderate. In addition, results revealed that higher mean SAI-II scores were observed 

in favors of females, although there were not any significant differences found 

between females and males. Similar to this study, Chin’s study (2005) reported no 

interaction between gender and attitudes towards science. This result is also 

consistent with the study conducted by Shrigley (1974) who found no significant 

differences among genders in the attitudes of in-service elementary teachers toward 

science. 

 

Moreover, there were not any differences observed between pre-service elementary 

science teachers’ attitudes towards science in terms high school profile, grade, 

education level of parents and monthly family income. Yetişir (2008) found similar 

results except for high school profile. Participants whose high school type was 

Anatolian Teacher Training showed lower attitude level towards science than others. 

Likewise, the study conducted by Türkmen and Bonnstetter (2000) examining 

teacher candidates’ attitudes towards science in terms of some demographic variables 
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suggested similar findings. According to the study, there were not statistically 

significant results found between attitudes towards science level and education level 

of parents.  

 

As similar to findings presented for scientific literacy, the place of family residence 

showed significant relationship with attitudes towards science. It was found that 

participants whose family live in town showed significantly lower attitudes towards 

science.  

 

According to the results, there were significantly positive relationships between 

TBSL, all domains of TBSL and sub-categories of Science Content and attitudes 

towards science. These findings suggested that individuals who are more 

scientifically literate are more favorably disposed towards science and express more 

positive attitudes towards science than who are less scientifically literate.  

 

 

5.3 Implications and Suggestions for Future Studies 

 

Achieving scientific literacy is seen as one of the major goals of science education. 

Pre-service science teachers are key factors who will promote scient ific literacy to 

their future students. Moreover, pre-service elementary science teachers’ attitudes 

towards science is another important factor since according to previous studies 

students of these teachers will more likely possess similar attitudes (Stolberg, 1969; 

Washton, 1971; Shrigley, 1983). Therefore, results of this study are important since 

it provides useful information for elementary science education programs. To 

achieve high quality education program, it is important to be informed about pre-

service elementary science teachers’ present scientific literacy level and their 

attitudes towards science. 

 

Results of the study indicated that among 285 participants, 172 respondents passed 

the TBSL test which means that 60.1% respondents’ scientific literacy level was 

satisfactory. On the other side, there were almost 40% of pre-service elementary 
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science teachers who don’t have satisfactory level at scientific literacy. When we 

examined the participants’ scores taken from sub-domains of TBSL and sub-

categories of Science Content, lack of scientific literacy was observed in Nature of 

Science and Impact of Science and Technology on Society Sub-domains and Earth 

Science. These results suggest that science educators should emphasize to these 

science topics when they develop programs and courses to enhance students’ 

scientific literacy level in elementary, secondary schools and also in universities.  

 

The comparison of the TBSL scores between genders revealed that there was a 

statistically significant difference between females and males. According to the 

results, females were more scientifically literate than males. Although females were 

better in mean scores of TBSL, all sub-domains of TBSL and all sub-categories of 

Science Content, they showed significantly difference in TBSL, Science Content, 

Health Science and Physical Science.  

 

Another results related to place of family residence was participants whose family 

residence was town both have lower scientific literacy and showed lower attitude 

towards science. This can be related with low education quality in elementary 

schools and secondary schools.  

 

Pre-service elementary science teachers’ attitudes towards science were found as 

moderately positive. This suggests that there is still a need to make improvements to 

promote positive attitude towards science among pre-service elementary science 

teachers. However, there were not any significant differences found between females 

and males. Final important implications of the study were that there were 

significantly positive relationships between TBSL, all domains of TBSL and sub-

categories of Science Content and attitudes towards science. The importance of these 

findings is that individuals who are more scientifically literate are more favorably 

disposed towards science. 
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Present study investigated the pre-service elementary science teachers’ scientific 

literacy level and their attitudes towards science. Future studies can focus on samples 

from different departments, universities with a larger sample size.  

 

Present study carried out by Turkish version of TBSL and SAI-II, further study can 

be conducted by different instruments which are linguistically appropriate and 

culturally relevant. In terms of Scientific literacy level, this study only focus on three 

domains of scientific literacy, namely, Nature of Science, Science Content, Impact of 

Science and Technology on Society. Further studies can be conducted to measure 

including other aspects of scientific literacy such as applications of science, ability to 

apply knowledge for decision-making and problem-solving, knowledge of 

interdisciplinary concepts. This study investigated pre-service elementary science 

teachers’ scientific literacy level and their attitudes towards science. Further studies 

can focus on finding the way of improving scientific literacy level of pre-service 

teachers and changing the negative attitudes, if there are any.  
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