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ABSTRACT 
 

This study was conducted with the aim to explain 7
th

 grade middle school students’ nature of science 

understandings by employing qualitative measuring tools of an interview and a questionnaire. In this 

context, the participants were 17 7
th

 grade students. In order to explain the participants’ nature of science 

understandings, first a nature of science questionnaire to explain their nature of science was conducted. 

Following, in depth interviews were conducted with the students. The four facets of the students’ nature 

of science understandings were categorized using three dimensions: informed-transitional-naïve and by 

constantly comparing the data. The results gathered by the aforementioned analysis indicated that most 

students’ nature of science understandings were weak or varying (78%) and only 22% of the students had 

adequate understandings. In this respect, it is suggested that the direct-reflective methods should be used 

instead of indirect ones for students to understand the real nature of science. 

 

Keywords: Science; Nature of Science; Turkish Middle School Students. 

 

INTRODUCTION 

One of the main purposes of science education is to educate scientifically literate 

individuals. Scientifically literate individuals are individuals who are informed about the 

nature of scientific knowledge and who can effectively use the concepts, principles, theories 

and laws of science, in other words individuals who are aware of nature of science. In this 

regard, having adequate views about nature and attributes of science is being considered as 

one of the important steps towards being scientifically literate (Abd-El-Khalick & Lederman, 

2000; Murcia & Schibeci, 1999; Tsai, 1999; Rubba, Homer & Smirt, 1996; McComas, 1996; 

Ryan & Aikenhead, 1992). 

 Numerous definitions of nature of science exist.  Nature of science has been defined as 

a way of knowledge acquisition or rigid beliefs and values during knowledge development 

(Lederman, 1992). In another definition it is explained as what science is and what roles it 

contains, who the scientists are and what roles do they entail, scientific clues, observations, 

phenomenon, rules, laws and scientific methods, and understanding how science is executed 

(Taşar, 2003).  
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Getting to understand nature of science is a way of getting to know science. The nature 

of scientific knowledge and the beliefs about how this knowledge is produced and evaluated 

affect the ways how students’ try to learn science (Hammer, 1994; Hogan, 1999; Roth & 

Roychoudhury, 2003; Songer & Linn, 1991). Students’ views about the nature and the 

strategies of learning science are developed through their schooling (Sandoval & Morrison, 

2003). Therefore, the ways knowledge is presented to students through their schooling affect 

how they understand and build a relationship with it. If science is presented to students simply 

as proven facts or holistic truths, correspondingly, students start to memorize these facts and 

to think that all knowledge is proven though the use of scientific method. On the other hand, 

if students experience science as an on-going process of conceptual development, an 

interpretive attempt to decide what meaning the data carries and these meanings as a 

discourse process between individuals, it can be possible for them to focus more on the 

concepts and their change.  

It is deemed useful to teach nature of science to students in every learning level to some 

extend as below mentioned angles. In this regard, learning nature of science; 

 

 Can help people to understand science, scientific products and the daily methods of it.  

 Can help people to involve in discussions on the problems about science and scientific 

decision making processes 

 Understanding the nature of science can make people to value scientific enterprise 

which is one of the most effective scientific products of scientific culture and getting 

to know societal norms. 

 Learning nature of science can help to learn science subjects more effectively.  

 

In the literature, existing are many studies that investigate students’, teachers’, and 

preservice teachers’ understandings of nature of science and that analyze the conceptual 

changes as a result of different instructional applications (Bell & Matkins, 2003; Brickhouse, 

Dagher, Letts & Shipman, 2000; Clough, 2003; Clough & Olson, 2001, Demirdöğen et al., 

2015; Peters, 2012; Wahbeh, Abd-El-Khalick, 2014).  When these studies were analyzed 

using content analysis it is found that questionnaire type measurement tools were used not to 

describe but to classify the nature of science understandings of individuals with different 

learning levels. 

Before beginning to treat the students’ nature of science understandings, first thing to do 

is to successfully reveal the identification process of this understanding. Therefore, it is 

believed that students’ nature of science understandings can be better explained by qualitative 

measurement tools instead of quantitative ones which can be more appropriate to nature of 

social sciences. This study is planned regarding the reasons discussed up until here. 

 

Nature of Science and Science Teaching 

 

There has been an intense discussion about the elements of nature of science which 

receives many citations in science education and teaching studies and science education 

documents that have been received attention from international community. The first chapter 

of Benchmarks for Scientific Literacy Benchmarks (BFSL) (AAAS, 1993) and the sixth 

National Science Education Standards (NSES) (NRC, 1996) includes important explanations 

about what does nature of science mean, why it is important and how it can be taught. 

Subjects of the literature, especially studies after 1960s, focus on nature of science and 

scientific research. The results of these studies assert that there is a direct relationship between 

a person’s values and assumptions about acquiring scientific knowledge and their beliefs 

about the nature of science. 
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Although there is no consensus about the definition of the nature of science, US 

education reform documents and prior science education research indicate that the following 

elements of nature of science can be easily accessed by K-12 science students and are 

important (Lederman, 1999, p.917): 

 Scientific knowledge is tentative (subject to change) 

 Scientific knowledge is empirically based (based on and /or derived from observations 

of the natural world) 

 Scientific knowledge is subjective (theory laden) 

 Scientific knowledge necessarily involves human inference, imagination, and 

creativity  

 Scientific knowledge necessarily involves a combination of observations and 

inferences  

 Scientific knowledge is socially and culturally embedded. 

 

Another element that is added to these, not being touched upon in the reform documents 

but is closely related to understanding of observations and inferences, is the functions of 

scientific theories and laws and relationship between them. 

BFSL (AAAS, 1993) and NSES (NRC, 1996) receive more citation  when we look at 

the studies that investigates which above mentioned elements of nature of science are more 

suitable for middle school students. These documents include the expected elements that are 

stressed and expected from 6-8 and 5-8 grade students’ to gain understanding about the nature 

of science. 

According to BFSL report, teachers and students do not know the real nature of science. 

In this document, how ideas and concepts about the physical world is changed and developed 

as well as the role of observation, thinking, experiment, and evidence are comprehensively 

explained. This process is being accepted as the main element of the science and state how 

scientific knowledge differs from other knowledge types.  

Researchers that prepare the BFSL report, assert that although the fundamental structure 

of the nature of science is established, the boundaries of it expands in time and grows when it 

is justified. In other words, natural laws, which are considered logical, exist everywhere in the 

physical world. Although the belief that the knowledge is considered to be produced by 

investigating the part of the world, there is a consensus that the only true piece is the time. For 

instance, it was known that the light particles traveled in the light speed, two physicists found 

that some “star materials” or cosmic materials travel in different speeds (Govett, 2001). This 

theory directly contradicts Einstein’s theory. Hence, more effort should be spend on the 

fundamental elements of nature of science-the necessity of the questioning of science; 

tentativeness of scientific knowledge and the necessity of open-minded reactions to the 

science. 

BFSL advocates the integration of mathematics and technology for the success of 

scientific enterprise. Although these initiatives have their own features and histories, each one 

is related to the other and reinforces the other. Many researchers agrees on the idea the 

scientific work is a mental and a social enterprise. In other words, science is an application of 

human intelligence towards explaining how world works. It is asserted that when how 

scientists work, how they reach scientific results and the limitation of these results are known; 

people would react to scientific claims more logically and would gain better knowledge about 

the real nature of science (Govett, 2001). 

Another dimension of the nature of science is the scientific literacy. In BFSL document, 

there is a chapter not only on the important advancement in science but also a chapter that 

includes a historical perspective about the development of science and technology as an 

accumulation of knowledge throughout years. Science teaching would not be effective if it is 
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taught as simple invention of laws, concepts and theories about knowledge accumulation 

about the knowledge accumulation about science. In case of behaving this way, it is not 

possible for science teaching to contribute to students’ learning about the relationship between 

science and technological development.  

Teaching nature of science has been considered as an important learning goal for 

students in every level and mostly towards science lessons. Statements about the nature of 

science teaching have been included in the Turkish science teaching programs. One of the 

general goals of the programs are “to establish [students’] understanding of the nature of 

science and technology, the interplay between science, technology, and society”. However, 

there is no resource that has been provided to teachers and that include concrete examples, 

whose effectiveness are known and exist in the national literature. In this regard, it could be 

assumed that the students who participate in the science and technology curriculum activities 

that include inquiry-based learning activities and encourages students to construct their own 

knowledge would learn nature of science as a by-product.  

When the literature is examined, inquiry-based learning programs, that have a 

significant place in students’ academic achievement and performance, are not effective for 

students to adequately learn about nature of science (Jungwirth, 1970; McComas, 1996; 

Moss, Abrams & Robb, 1998; Moss, Abrams & Kull, 1998; Abd-El-Khalick & Lederman, 

2000). In this regard, the current study can also reveal how much do the science teaching 

programs based on constructivist and inquiry based approach; can shape the students’ nature 

of science understandings.  

This study was conducted with the aim to explain 7th grade middle school students’ 

understandings of the nature of science by employing qualitative measuring tools of an 

interview and a questionnaire. 

 

METHODOLOGY 

In this study, as the students’ nature of science understandings are analyzed 

qualitatively, the research can be accepted as a qualitative study. Moreover, because the study 

focuses on the meanings that the participants, who are students, attribute to the different 

elements of the nature of science, the study is an interpretive one in nature (LeCompte & 

Preissle, 1993). It is accepted that actions and phenomenon can only be explained by 

interpretive research, which is one of the qualitative research approaches (McNabb, 2002). 

In this approach researchers make interpretations about a phenomenon, by assigning 

meaning to social events or actions. The reason for choosing this type of research approach is 

that it enables us to understand people’s actions when they execute them in social conditions 

and circumstances. If a research is built on the assumption that the meaning people attribute to 

social events is learned directly; it is assumed to be an interpretive research (McNabb, 2002). 

Therefore, the interpretive research is always context-laden. The reasons for considering the 

current study as interpretive research are that the researchers focus on the meanings that the 

students attribute to the elements of nature of science when they examine the concepts of 

nature of science and the researchers try to reveal these using different research methods. 

When examining sixth grade students’ nature of science concepts Khishfe ve Abd-El-Khalick 

(2002) indicated the reason that they chose to use interpretive research as “the present study is 

interpretive in nature and focused on the meanings and participants ascribed to the 

emphasized aspects of nature of science” (p. 557) . The purpose of this research approach is to 

produce many explanations and interpretations about human experience.  
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a) The Study Group 

The study group of this research is composed of 17 seventh grade students attending to 

a middle school 5 km away from Artvin city center. This school is also an educational 

institution that has students who commute to school as a result of transportation-education 

implementation. The average age for the students who are in the sample and are examined in 

this research is 13. 11 of them are female and 6 of them are male. When the prior studies 

about nature of science are examined, it is found that the students’ nature of science 

understandings is greatly depended on science content and science and academic achievement 

factors in addition to cognitive and social variables such as logical thinking, qualitative and 

verbal understanding levels, and gender (Scharmann, 1988a, 1988b). Based on these results, 

interviews conducted with the teacher, who is the councilor teacher and the science and 

technology teacher of the class, revealed that the classroom that the study group chosen 

included students with different science achievement levels, social and personal 

characteristics, academic achievement and verbal skills.  

The characteristics of the students in the study group were reported in Table 1. 

 
Table 1. The characteristics of the students in the study group 

Pseudonym Science 

Achievement 

Gender Age Socioeconomic 

Status 

Place where the 

student lives 

M1 High Male 13 High City center 

M2 High Male 13 High City center 

M3 Medium Male 13 Medium Village 

M4 Medium Male 14 Medium Village 

M5 Low Male 13 Medium Village 

M6 Low Male 13 Low Village 

F1 High Female 12 Medium Village 

F2 High Female 13 High City center 

F3 Medium Female 15 Medium City center 

F4 Medium Female 12 Medium Village 

F5 Low Female 13 Low Village 

F6 Low Female 12 Medium Village 

F7 Low Female 12 Medium Village 

F8 Low Female 13 Low Village 

F9 Low Female 14 Low Village 

F10 Low Female 15 Medium Village 

F11 Low Female 14 Low Village 

M: Male; F: Female 

 

In Table 1, regarding the students’ socioeconomic statues an evaluation was done as 

high, medium and low. In this process, if one of the parents of the student’s do not work or 

the family did not have a constant occupation or income, social status were decided as low; if 

at least one parent was working and monthly income could be considered as normal the social 

status were decided as medium; and if the monthly income could be considered as above 

normal, the social status were decided as high. In this regard, only three of the students were 

in high socioeconomic status, and the others were considered as low or medium 

socioeconomic status. From these students, K10 and K11 were not wanted to be sent to school 

by their parents for couple of reasons.  

 

b) Data Collection Tools 

Data was collected using a questionnaire –Nature of Science Student Questionnaire- that 

included open-ended questions aim to measure the concepts that the students have about the 

nature of science. After this questionnaire was employed, in-depth semi-structured interviews, 
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which lasted for about 30-45minutes, were conducted to study the questions included in the 

questionnaires but wanted to be explained more and especially to meet validity and the 

reliability. During these interviews, a copy of the written questionnaires filled out by the 

student given and additional questions were asked to students for them to give more detailed 

answers to their written answer. 

The questionnaire that is used to reveal the students’ nature of science understanding 

and had six questions in total was gathered from the literature and used by adapting it to 

Turkish (Khishfe & Abd-El-Khalick, 2002). For this purpose, the readability of the 

questionnaire was checked by a linguist. Then, a pilot study was conducted in another 7
th

 

grade classroom of a school where the actual study was conducted and comprehensibility of 

the questions was tested. In this process, some of the sentence structures were adjusted. For 

instance, during the pilot studies the fourth question in the questionnaire asked students “how 

do scientists be certain about the way dinosaurs look?” 95% of the students answered the 

question by indicating that the scientists should be certain about the ways dinosaurs look. The 

purpose of asking this question was to reveal whether the students understand the tentative, 

creative and experimental nature of science. Therefore, this question item was changed as “do 

you think that scientists are certain about the way dinosaurs look? What makes scientists to be 

certain about the way dinosaurs look?” In this way the questionnaire’s final version were 

developed and it is administered to the students by the teachers that the study was conducted 

with, in 40 minutes.  

The questions in the questionnaires and the reasons for asking each question explained 

above.   

1. Scientists produce scientific knowledge, some of this knowledge is found in your 

science textbooks. 

(a) Do you think this knowledge may change in the future? 

(b) If your answer is ‘‘yes,’’ explain why. If your answer is ‘‘no,’’ explain why. Give 

an example.  

 

With this question, it is aimed to identify students’ understanding about the tentative nature of 

scientific knowledge  

2. The diagram below is taken from your science textbook. The diagram shows the atom 

as having a nucleus in the center with electrons moving around it. 

 
Do you think scientists are certain about the structure of the atom? Why or why not? 

With this question, it is aimed to identify students’ understandings about the tentative, 

experiential, inferential, imaginary and creative nature of scientific knowledge. 

3. The dinosaurs lived millions of years ago. 

(a)How do scientists know that dinosaurs really existed? 

(b) What evidence did scientists use to tell how dinosaurs look like 

(c) Do you think that the scientists are certain about the way dinosaurs look? What 

makes scientists to be certain about the way dinosaurs look? 

With this question, it is aimed to identify students’ understandings about the tentative, 

inferential, imaginary and creative nature of scientific knowledge. 

4. What does the word imagination mean to you? Give an example 
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5. What does the word creativity mean to you? Give an example 

With the 4
th

 and 5
th

 question, it is aimed to identify how the students perceive the terms 

imagination and creativity 

6. Scientists try to find answers to their questions by doing investigations/experiments. 

Do you think that scientists use their imagination and creativity in their 

investigations/experiments? Explain your answer with an example. 

In this last question, it is aimed to identify students’ understandings about the tentative, 

inferential, imaginary and creative nature of scientific knowledge. 

 

After administering the questionnaire used in this study, each questionnaire form was 

investigated and copied. These copies were given to the students and semi-structured 

interviews were conducted with them. In this way, the students who had a chance to read the 

answers given to the questionnaire were asked to support their answers with additional 

examples or clarify the answers given if needed. Data gathered through these interviews was 

used as a measurement tool that supports the validity of the questionnaire during the creation 

of the students’ nature of science profiles. For instance, to explain the answer given to the 

questionnaire item about the ways scientists reach to a model in the science textbook, students 

were further exposed to questions such as “do you think the scientists saw this shape with 

their own eyes” or  “what kind of investigations they conducted” etc.  

 

c) Data Analysis 

The group of 17 students’ profiles of the nature of science was created based on the 

questionnaires and semi-structured interviews conducted with them. In this process, for the 

analysis of students’ nature of science understandings, constant comparative analysis was 

employed (Strauss & Corbin, 1990). In the literature, it is found that many studies, which aim 

to detect both students’ and teachers’ nature of science understandings, employed this method 

(Khishfe & Abd-El-Khalick, 2002; Khishfe, 2004). Using this method, to clearly produce the 

participants’ profiles on the elements of nature of science understandings were generated 

based on students’ answers given in the questionnaires and interviews. In this process, both 

interview and questionnaire data were handled together so that the potential problems that 

might rise during generating students’ nature of science profiles were solved. Based on both 

research data after students’ nature of science profiles were generated, a profile was decided 

through the detailed analysis of data.  In this way, both validity and the generated profile’s 

reliability was controlled. In addition to the profiles of nature of science, the students’ views 

about the elements of the nature of science were investigated broadly by using direct 

quotations from students’ answers to the questionnaires and interviews and including 

frequencies and percentages.  

The coding rule for categorizing the participants’ views of nature of science was built on 

the perspective that the students’ views have a constant change (Khishfe & Lederman, 2003). 

The participating students’ views of nature of science have been categorized in three ways: 

naïve, transitional, and informed. Before explaining this analytical framework, we need to 

mention that multiple elements of nature of science were explained in more than one 

questionnaire item. The tentative nature of science are explained based on the students’ 

answers given to the item about the change of scientific knowledge, the item about atom, 

and item about the dinosaurs; the first, second and third items. To categorize the 

participants’ all views about the tentative nature of science as informed, they were asked to 

provide evidence that they have informed views in their answers given to the all items. If 

the participant did not provide enough views for the three items about the nature of science, 

the view held by the student was categorized as weak. If the participant provided some 

views to some items but not the others, the view held by the student was categorized as 
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transitional. This categorization method was also used in a study conducted by Khishfe 

(2004).  

 

FINDINGS 

In this section, the findings gathered from the questionnaires and interviews 

conducted to reveal students’ nature of science understandings were presented. In this 

regard, four expected elements- being tentative, experiential, inferential, and imaginary and 

creativity, which the 5
th

-8
th

 grade students have about the nature of science constituted their 

profiles. Additionally, to enhance the discussion that will be done about the students’ 

nature of science understandings, the answers given to the questionnaire and the semi-

structured interview were extensively explained by using direct quotations from the 

students’ own statements.  

In Table 2, each student is defined by a pseudonym representing each student and 

their understandings of the four elements of nature of science is categorized by using one 

of the naïve, transitional, and informed categories. 

 
Table 2. Categories of the students’ elements of nature of science understandings 

Students Tentative Nature 

of Science 

Difference 

between 

Observation and 

Inference 

Experiential 

Nature of Science 

Creative and 

Imaginary Nature 

of Science  

 I N T I N T I N T I N T 

M1 

 

 X  X     X X   

M2 

 

 X    X X    X  

M1 

 

 X  X   X    X  

F2 

 

X   X     X   X 

M3 

 

  X X   X   X   

M4 

 

  X   X  X   X  

F3 

 

X   X   X   X   

F4 

 

 X   X   X  X   

M5 

 

 X    X  X   X  

F7  

 

 X   X   X   X  

F5 

 

 X    X  X   X  

F6 

 

 X    X   X  X  

F8 

 

 X   X    X  X  

F9 

 

 X   X   X   X  

F10 

 

 X   X   X   X  

F11 

 

 X   X    X  X  

M6   X  X   X   X  

I: Informed, N: Naïve, T: Tentative, M: Male, F: Female  
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Table 3. Categorical distributions of the student’s nature of science understandings 

Participants 

N:17 

Tentative Nature 

of Science 

Difference between 

Observation and 

Inference 

Experiential 

Nature of Science 

Creative and Imaginary 

Nature of Science  

f % f % f % f % 

Informed  2 12 5 29 4 24 4 24 

Naïve  11 65 7 41 8 47 12 71 

Tentative 4 24 5 29 5 29 1 6 

 

 Investigating Table 3, it is found that 22% of the students have informed understanding 

of the tentative, experiential, imaginary and creative and inferential nature of science; 56% 

of had naïve understanding of the nature of science for the four elements investigated. 

Also, 22% of the students’ answers which were given to the questionnaire and the 

interview about the elements investigated of the nature of science, could not be categorized 

as either “informed” or “naïve”. The reason for this is that the students gave inconsistent 

answers to the questions. The answers of these students were classified during data analysis 

under “tentative” subheading and were accepted as “they have naïve understanding of the 

elements of nature of science investigated.” 

 

a) Tentative Nature of Science 

65% of the participants had naïve understanding of the nature of science. It is found 

that most students in this group believe that the scientific knowledge is absolute or true and 

it never changes. When the students’ understanding of nature of science about it being 

tentative was analyzed; two answers that they give in the questions in questionnaire and the 

semi structured interview. The first one is the first item on the questionnaire about 

“whether the scientific knowledge on science textbooks will change in the future.” 

53% of the students answered this question as “scientific knowledge would not change” 

[because] “scientists would not put these [information] in the textbooks” [F8]. Another 

student’s answer to the same question was  

 
Scientific knowledge is true, it is true because [scientists] do research and it is true because 

they experiment what they found. [F5] 

 

It was found that these students believed the knowledge would not be put in the 

textbook if the scientist were not certain about the knowledge structure and if the 

knowledge was not accepted by everybody. One student answered to the question “do you 

believe the scientific knowledge can be changed” as “No, [scientific knowledge] doesn’t 

change because it is accepted by everybody [M1]. 

The answers 71% of the students investigated gave to the second and third questions in 

the questionnaires indicate that they believe scientists are “certain” and “confident” about 

the structure of an atom and dinosaurs explained in the textbooks. Additionally, it has 

found that most students had inadequate content knowledge about dinosaur subject.  

 
Scientist researched and saw an atom’s structure. [M2] 

Scientists saw an atom through a microscope explicitly. [F5] 

Scientists explicitly prove what dinosaurs looked like by looking at the remaining fossils 

from them [F6] 

 

Secondly, a few of the students asserted that the scientific knowledge can be changed by 

adding new knowledge to the existing knowledge. One student explained this situation as 
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When scientists conduct experiments they cannot be sure… Their results change when they 

conduct other experiments because they have more knowledge [F3]. 

 

It was found that only 12% of the participants had “informed” understanding of tentative 

nature of science. Students in this group asserted that scientists are not certain about the 

ways dinosaurs looked because scientists use imagination and creativity when picturing 

dinosaurs. 

 
Scientists are not certain about the ways dinosaurs look, this knowledge is not totally 

accurate as they make a prediction about them [M1] 

I don’t believe in the explanations scientists make about the ways dinosaurs looked because 

it cannot be totally true as they didn’t see dinosaurs [F2] 

 

b) The Difference between Inference and Observation 

70% of the participants did not have “informed” understanding about the difference 

between inference and observation. It is found that the students in this group used 

“knowing” as a synonym for “seeing”. The students believe that for scientist to learn 

something about a phenomenon they simply need to observe it. 47% of the participants 

believe that scientists are certain about the structure of an atom because they can see an 

atom by using a microscope. Three of these students indicated their thoughts as  

 
[Scientists] know this knowledge about atom that has been spread to everyone, this 

knowledge is accepted. They saw this shape by using an electron microscope. [F9] 

As the [Scientists] saw this shape, the knowledge about the atom is certainly true. [F7] 

[Scientist] investigated the structure of an atom and saw it by looking through a microscope 

[M2] 

 

Similarly, it is found that 41% of the participants thought that the scientists saw the 

dinosaurs with their own eyes and therefore the knowledge about what they look like is 

certainly true.  

 
[Scientists] saw dinosaurs by looking [F11] 

[Scientists] preserved dinosaurs for preventing them from extinction [F5] 

 

When the interview data about this questions deeply, it is found that the students did not 

know about the difference between the way scientists explain the existence of dinosaurs 

(inference) and the fossil bones that these explanations endure (observation). For instance 

after the students’  answers gathered as when the scientists decide on what dinosaurs look 

like “they simply gather bones of the skeleton”; the researcher asked the following question 

additionally: “but how does a scientist know about the color of a dinosaur?. Some of the 

answers given to this question this question were given below 
[Scientists] know the color of the dinosaurs by conducting some experiments with their 

bones [E5] 

[Scientists] find the color by conducting more research with the remaining bones of 

dinosaurs [E4] 

[Scientists] tell the color by looking at the structure in the bone of dinosaurs [F11] 

In the interview, 47% of the students had “informed” understanding of the difference 

between observed (fossil) and the inferred (that they live in the past) on the question about 

the dinosaurs.  

 
[Scientists] say that the dinosaurs live in some time by looking at the remains of 

dinosaurs.[F4] 
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[Dinosaurs] have fossils, they have big bones, they know about the height by combining 

these bones [F2] 

[Scientists] find bones when they do experiments and make calculations with them, through 

this way they reach some truths about the dinosaurs. [F3] 

 

c) Experimental Nature of Science 

47% of the participants have naïve understanding of the experimental nature of 

science. As stated in the previous section, 47% of the students used seeing synonymously 

with knowing. These participants could not make any connections between knowledge and 

evidence. Therefore, they failed to know some claims about some phenomena have several 

unexplained dimensions and even though the scientists could not observe these directly 

they can claim these based on the evidence. In the interview it is from the answers given to 

the question about the dinosaurs indicated that 41% of the students thought that the 

scientist really saw the dinosaurs with their own eyes and the role of evidence when 

generating images of dinosaurs were not understood: 

 
Scientists imagine the way [dinosaurs] look by thinking [F4] 

[Scientists] construct the knowledge about the dinosaurs in their head through their 

thoughts, it is doubtful that these are correct [M3] 

 

It is found that 24% of the participants had “informed” concepts about the roles that data 

plays during the creation of scientific knowledge. These students asserted that scientists 

could generate some accurate images based on the fossil remains even though they cannor 

actually see the dinosaurs.  

 
Scientists cannot prove the dinosaurs really exist but they can claim this by using fossils. 

On the other hand, they produce the style they look through their own thoughts [E3] 

Scientists, not being so certain about it, try to explain what dinosaurs look by the 

evidence they found and the traces that they left [F3].  

 

d) The Role of Imagination and Creativity In Creating Scientific Knowledge 

It is found that 71% of the participants had “naïve” understanding of the imaginary 

and creative nature of science. Three different tendencies were emerged. First, as 

mentioned previously, 47% of the students asserted that scientists learn atomic nature of an 

atom by observing it under a microscope. Second, 41% of the students do not know the 

description of dinosaurs include creative and imaginary work. These students implied that 

the scientists certainly saw dinosaurs or their pictures.  

 If the comparison is made, only 35% of the students indicated that the scientist used 

imagination and creativity when they explain the structure of matter and the existence of 

dinosaurs. Still, students were not “informed” explaining the role of experimental evidence 

when generating this knowledge: 

 
Scientists use imagination and creativity in their work. For example, they can’t see an atom 

but they say the way it looks by imagining it [F1] 

People can do different things by imagining and generate formulas [F2] 

 

Third, it is found from the answer given to  the question which is the last one in the 

questionnaire and about “whether scientists use imagination and creativity”, 18% of the 

students asserted that science could not include human features such as creativity and 

imagination as it can lead to wrong conclusions. 
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Scientists do not use imagination and creativity in their work. They don’t acquire 

knowledge by thinking, they need to do experiments. On the other hand, they use their 

creativity but not their imagination [M2] 

 

 24% of the participants indicated that scientists use imagination and creativity in 

their work. However these students used the terms imagination and creativity with the 

purpose of citing some other activities and element instead of creating knowledge and idea. 

Fourth and fifth items in the questionnaire were asked for what they meant by these terms 

and to clarify the thing that they assert. 76% of the students used “imagination” and 

“creativity” in science synonymously as a person’s ability to create a scientific product and 

an ‘nterest’ng talent of doing an experiment: 

 
Scientists think about “would it be better if I do this” by using imagination and creativity in 

the work they will do [M3] 

Using these [imagination and creativity], they try to add some more beauty when they do a 

work. [F5] 

 

DISCUSSION and CONCLUSION 

Teaching science and nature of scientific knowledge adequately has become a mutual 

goal of science educators and science education researchers for a long time (Lederman, 

1992). It is known that students who have an informed understanding of the nature of 

science can learn science content successfully and understand the phenomena that happen 

around them (Driver, Leach & Millar, 1996).  Having adequate knowledge of nature of 

science help students to appropriate the scientific studies and to comprehend that more 

studies needed for scientific and technological advancements.  

Based on these explanations, we tried to detect middle school students’ knowledge 

about the nature of science in our country. It is concluded that a few studies exist about the 

subject that explain our country’s educational situation. It is found that some studies 

identified the primary or university level students’ while most studies identified the high 

school level students’ nature of science understandings (Deng, Chai, Tsai, Lin, 2014; 

Oyman, 2002; Çelik & Bayrakçeken, 2004; Kılıç, Sungur, Çakıroğlu & Tekkaya, 2005; 

Khishfe, 2015a-b). These studies mostly used questionnaires to identify students’ concepts 

regarding their nature of science (Macaroğlu, Taşar & Cataloglu, 1998; Yakmacı-Güzel, 

2000). In these studies, it is concluded that almost all of the high school students thought 

scientific knowledge is whole and complete and believed that the scientific hypotheses and 

theories are absolute truths. Valuing scientific perspective, accepting science is not in a static 

but in a dynamic structure and therefore perceive science as a field that he/she can contribute 

can help students to be more successful in science lessons (Lederman, 1992).  

In the current study middle school students’ nature of science understandings were 

identified using nature of science student questionnaire and semi-structured interviews. With 

the six items in the nature of science questionnaire that determine students’ understandings of 

experimental, tentative, inferential, imaginary and creative nature of science was aimed to be 

identified. A nature of science questionnaire prepared in this direction was administered to the 

students. Then, in depth interviews were conducted with the students based on the answers 

they gave in the questionnaire. In this way a profile was generated for each student regarding 

four elements of nature of science experimental, tentative, inferential, imaginary and creative. 

The students’ profiles were categorized as “informed, tentative and naïve”.  This coding was 

used in a study conducted by Khsihfe (2004). 

Based on the data gathered, a couple of students’, whose scientific achievements and 

socioeconomic statuses were different, nature of science understandings (about the 
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investigated elements) were naïve. This result is consistent with the results reached in the 

studies that evaluate the students’ nature of science understandings in the international 

literature (Bady, 1979; BouJaoude, 1996; Smith, Maclin, Houghton & Hennessey, 2000; 

Meichtry, 1992). Data in Table 3 indicates that 22% of the students had “informed” 

understanding of tentative, experimental, inferential, imaginary and creative nature of science. 

After all, 56% of the students had “naïve” understanding of the elements that are investigated 

regarding nature of science. If we add a group of students (22%) who had “transitional” 

nature of science understanding, it is understood that 78% of the students had inadequate 

nature of science understanding. This result is similar when compared to international 

literature.  

However, the reasons for middle school students’ this level of inadequate nature of 

science understandings should be discussed. In science lessons, the purposes of scientific 

studies and nature of scientific knowledge should be explained. Teaching both the nature of 

science and the purposes of scientific studies in an adequate level is important. The lessons on 

scientific process skill are not sufficient to foster the concepts about the nature of science. 

Data in the current study supports that the inquiry-based science activities are not sufficient to 

teach students the nature of science effectively. This result requires finding some different 

ways to follow instead of using indirect attempts to teach students the nature of science. 

Herein, there is a need for using direct-reflective nature of science teaching which is 

successful to teach students sufficient level of nature of science (Rudge and Howe 2009; 

Akerson et al. 2008; Khishfe and Abd-El-Khalick 2002). 

65% of the students have “naïve” understanding of the tentative nature of science. It is 

found that almost all students who share this thought believed that the scientific knowledge is 

absolutely true and therefore would never change. They provide their reasoning to this idea as 

“scientists would not put this knowledge in the textbooks if they are not certain about 

something.” It is concluded from the answers the students gave to the second and third 

questions that the students believed that the knowledge scientists provide about the atomic 

structure and dinosaurs’ extinction is 100% correct. The way an atom looks and what are 

atomic models were taught in a lesson prior to the current study. In this case, the 

participating students’ ideas on scientists’ knowledge about atomic structure is being 

absolutely true and believing that the structure of an atom given in the questionnaire 100% 

correct should be discussed. In this regard, there is a need for explaining the ways scientists 

reach to this knowledge or conducting activities portraying this. It is important that the 

teachers make an explanation about the structure of models when presenting students with 

models. In this way, students can succeed to understand that scientific knowledge is not the 

100% true copies of the reality. A study conducted by Khishfe and Abd-El-Khalick (2002) 

found that 85% of the sixth grade students in their study had “naïve” understanding of 

tentative nature of science. It can be said that the number of students that had naïve 

understanding of tentative nature of science was even for the students in the study groups 

of this study and the current study. It is striking that the students thought the scientific 

knowledge will be absolutely true and will never change because the knowledge produced 

by scientists’ work is a product of a scientific work. Thus, it can be said the students’ 

knowledge about scientific work and their understanding of scientific process skills can 

negatively affect the understanding that they construct about the tentative nature of science. 

Additionally, the “scientific” word in the statement “to characterize something as true it 

should be scientific”, which is stated in many resources, leads individuals to bias. 

41% of the participants did not know the difference between observation and 

inference. Therefore, they adopt naïve understanding of the inferential nature of science 

and scientific knowledge. The students with naïve understanding about this perceive 

“knowing and seeing” synonymously. In addition to this, they think that in order to know 
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something scientifically, it needs to be directly observed. It is striking that the students who 

believe scientists directly observe it when reaching scientific knowledge, state that “atomic 

structure of an atom is known through direct observation under a microscope” and also the 

it is known that the “dinosaurs lived once upon a time again through a direct observation”. 

Some students stated their idea about the question regarding dinosaurs in the questionnaire 

as “scientists decide whether the dinosaurs existed through investigating the fossils.” 

However, they could not answer the question “how scientists know about the ways 

dinosaurs look” in a way that reveals their sufficient understanding of inferential nature of 

science. However, it is found that 47% of the students had “informed” understanding of 

about the identification of the difference between the observed (fossils) and the inferred 

(they lived previously). 

47% of the students had “naïve” understanding of the experimental nature of science. 

Investigating the students’ understanding of the experimental nature of science at the 

beginning of the study, 47% of the students thought “knowing as seeing” synonymously 

and this explained in the previous paragraphs. The students in this group failed to make or 

realize the relationship between data and evidence. As an example, none of the students 

answered questions about atom and dinosaurs as “scientists use data in other words 

evidence when they decide on the both types of knowledge.”  The students in this group 

insisted on the idea that the scientists can only have knowledge about a subject by seeing in 

their own eyes. Supporting this, they explained that “scientists would not have any 

knowledge if they don’t see with their own eyes.” Everybody experienced how diversely 

students generate ideas about and make predictions about how events can occur in a 

setting. Students do not need to be present in these settings to in order to do so. However, 

when the subject is science and scientific knowledge “scientist should be able to see things 

in orders to know something about a subject” explanation should be discussed. In this 

result, it can be said that the students’ “naïve” understanding of the experimental nature of 

science affects their thoughts about the tentative nature of science. In other words, it can be 

interpreted that the students who adopt scientific knowledge as accurate, complete, and 

absolute truth; construct scientists in their mind as people who know everything accurately 

and observe directly. In this regard, there is a need for students to construct images of 

scientists in order to understand the tentative and experimental nature of science. Students 

need to abandon their ideas about scientist being people who can success everything and 

every time and do the right things every time. Students who succeed this or students who 

are provided with such experiences can abandon the thought “scientists observe things in 

order to know about them.” 

At the beginning of the study, 71% of the students had “naïve” understanding of the 

imaginary and creative nature of science. There are three tendencies of the ideas that the 

students adopt about this element of the nature of science. First, most student (47%) think 

that when scientists reached to the model explained in the science textbooks about the 

structure of an atom, they observe it directly under a strong microscope. Second, most 

students (41%) do not know identifying the ways dinosaurs look includes creative work. 

The students in this group believe that scientist look at the pictures of dinosaurs in some 

way. From the answers given to the last question in the questionnaire, 24% of the students 

believed that scientists use imagination and creativity and 18% did not believe it. When the 

18% of the students’ answers, students who did not believe scientists use imagination and 

creativity, were investigated; it is identified that they had an understanding as “it could lead 

to wrong results if the scientist use these”. Therefore, the students believe that the science 

would not include the humane features such as imagination and creativity. However, when 

interpreting the data gathered in every stages of their work, scientists use both their 

imagination and their creativity (Mccomas, 1996). 
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The answers given to the 4
th

 and 5
th

 questions by the students (24%) who think that the 

science includes creative and imaginary elements were analyzed. It was asked students to 

write what they understand from the concepts imagination and creativity. Based on the 

analysis of this data, it is found that most students, who believed that the scientific knowledge 

has imagination and creative features, used these concepts different than the purpose of these 

questions were being asked. Students used creativity for citing other activities rather than 

producing knowledge and idea. Imagination and creativity are explained as a tool that nobody 

knows or designing an interesting experiment. None of the students in this group, give “when 

deciding what atomic structure is and the ways dinosaurs look like scientists use imagination 

and creativity” as an example.   

This can be interpreted as opportunities were not provided to students where they can 

use their imaginations and creativities in the previously conducted studies in the science 

lessons. In addition to this, there is a need for open and direct connections made between the 

effects of imagination and creativity on studies conducted with students and scientists. 

Meichtry (1992) asserted that if the connections were not made between the subjects students 

learn and the methods used and the elements of nature of science, students would not make 

these connections. If the attention was paid to these in the previous studies, students would 

answer as creating new knowledge and ideas when explaining these two concepts.  To teach 

these elements of the nature of science sufficiently to students, there is a need for both giving 

opportunities and presenting personal and occupational features that the scientists have.   

 

SUGGESTIONS 

To date, in the science teaching programs prepared in our country, the necessity of 

nature of science learning has not been discussed in order for students to learn science content 

and gain positive views towards science. However, there has given a very brief reference to 

nature of science in the introduction section of the latest science and technology program 

which has been implemented in the schools as 2005. This program has been defined as an 

inquiry-based constructivist program. It is known that the inquiry-based learning approaches 

have an important effect on students use of scientific process skills and therefore to gain 

sufficient knowledge about scientific work. 

However, teaching nature of science is different than teaching how to conduct scientific 

work. Nature of science concept is not easy as involving in research activities and learning it 

sufficiently a by-product of these activities (Abd-El-Khalick & Lederman, 2000; Khisfe & 

Abd-El-Khalick, 2002). For this reason, teachers should spare extra time and intensive effort 

to teach students nature of science. A more direct-reflective approach should be used to teach 

sufficient level of nature of science instead of an indirect approach. In other words, science 

and the nature of scientific knowledge should be approached as “cognitive learning goal” in 

the science learning programs and should be taught in the scope of different activities 

respectively (Abd-El-Khalick & Lederman, 2000).  
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ABSTRACT 
 

To promote the knowledge of plant anatomy which is frequently taught using traditional method, 

students need to be involved in authentic learning by providing them an authentic task. Therefore, the 

aims of this current research are to implement a certain authentic task of plant anatomy; to evaluate the 

effectiveness of the task on the students’ learning achievement includes their performances, knowledge 

mastery, and perceptions of the task; This case study research involved a single class consisted of 25 

bachelor degree students as the subjects of this research. Observation, interview, and test were 

implemented to collect variety information during implementation of the authentic task. The findings 

showed that the students’ performance scores and the percentage of mastered indicators met the minimum 

mastery criteria, but the percentage of classical mastery was less than the criteria. It means the authentic 

task had positive impact only on students’ performance, but it could not help the whole students to master 

the topic. However, regarding to perception, both higher and lower achiever students thought the task was 

authentic.  

 

Keywords: Plant Anatomy; Authentic Task; Students’ Learning Achievement. 

 

 

INTRODUCTION 

Mostly, teaching of plant anatomy at university still relies on teacher centered 

management Cutler, D. F. et al (2007); Timmerman, B. E. et al, (2008). The emphasis of these 

conventional approaches has been on rote learning and teaching them in abstract and 

decontextualised forms. As a result, students are less able to integrate and to apply the 

concepts that they have learned to solve problems in their daily life since the knowledge was 

stored only as an information rather than as a tool for solving problems (Herrington, J., 2010).  

For that reason, it is thought that students need to be involved in the learning activity 

which allows them to get real experiences and the relevancy of real world to their work. One 
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of the alternative approaches to achieve these purposes is by involving students in authentic 

learning. According to Herrington et al (2010), the authentic learning refers to a learning 

method which encourages students to involve in real-world relevant tasks. Thus, students can 

be involved in authentic learning experiences by providing them appropriate authentic tasks. 

A well-designed authentic task does not only provide an opportunity to practice learning and 

to develop certain skills (Herrington et al 2010), but also affects their involvement and 

motivation toward learning process (Lodewyk, K. R., & Winne, P. H. 2005;  Lodewyk, K. R., 

& Winne, P. H. 2005). As Neo and Neo (2010) in their study of multimedia project found that 

authentic task can encourage students to be active and highly motivated learners. Similarly, 

Gulikers et al (2006) observed that increasing the task authenticity can encourage students to 

learn deeply. In other words, the authentic tasks can affect students’ learning achievement by 

increasing their motivation to learn.  

However, Gulikers et al (2006) warned that authenticity is a subjective matter which 

means that different students may have different perceptions of the same authentic tasks. 

Furthermore, Biggs (as cited in Gulikers et al (2006) asserted that students’ perception of 

learning enable to affect their learning outcomes. Thus, in order to provide a meaningful 

authentic task for improving students’ learning, educators in designing the task need to think 

about students’ perception. 

In addition to perception, the authentic tasks will be more useful, fair, and equitable for 

students if they are assisted by a precise type of assessment 
[24]

, that is, authentic assessment. 

Wiggins (as cited in Darling-Hammond et al (1995) defined the authentic assessment as one 

alternative of students’ performance evaluation on the tasks which are relevant to their real 

life. According to Darling-Hammond et al (1995), this assessment enabled to assess the actual 

students’ abilities, such as performance, higher order thinking, and problem solving, which 

cannot be assessed by traditional paper-and-pencil test which focuses only on memorizing 

knowledge. However, since Indonesian government still uses standardized test in civil 

workers recruitment to measure the employability. Hence, in this case, the two types of 

assessment, the authentic assessment and the paper-and-pencil test, will be more useful if they 

are implemented together.  

As such reasons, this study was established by implementing a certain authentic task 

that simulated botanist’ jobs as an alternative teaching method for plant anatomy subject. The 

objectives of this study were: a) to implement a certain authentic task of plant anatomy; b) to 

evaluate the effectiveness of the task on the students’ learning achievement includes their 

performances, knowledge mastery, and perception of the task; and c) to describe some 

difficulties that occurred during the implementation of the authentic task. 

The aims of this current research are to implement a certain authentic task of plant 

anatomy; and to evaluate the effectiveness of the task on the students’ learning achievement 

includes their performances, knowledge mastery, and perceptions of the task 

 

METHODOLOGY 

a) Participants 

This case study research involved a single class that consisted of 25 bachelor degree 

students of Surabaya State University studying plant anatomy as subject of research. The class 

was selected because it was a small class and the students were considered by many lecturers 

had better learning ability rather than the others. Therefore, arguably, the class was suitable 

for implementation of new teaching method. 
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b) Procedure 

The current research was conducted within two phases. The first phase was designing of 

teaching materials and research instruments. The teaching materials included lesson plan and 

authentic task were designed in order to guide implementation of the authentic task in the 

class, whereas the research instruments functioned to collect data. The second phase was 

development of them. This phase consisted of two stages, they were validation and 

implementation. The former functioned to get some suggestions from the experts in designing 

as perfect teaching materials and research instruments as possible, while the second aimed to 

gain deep description about effectiveness of the authentic task.  

For this current study, the authentic task consisted of five activities, that is, investigating 

morphological structure of a certain plant that theoretically has anomalous structure in stem, 

identifying anatomical structure of the plant, writing a scientific journal about the plant, 

presenting orally the important aspects of the plant, and presenting a poster about the plant. In 

this case, the students’ performance included scientific journal writing, oral presentation, and 

poster presentation were assessed by authentic assessment.  

 

c) Data collection  

For collecting data, this current study relies on three techniques. The first was 

observation which aimed to collect information about obstacles that occurred during 

implementation of the authentic task. The observation result was recorded by observation 

sheet and field notes. The second was semi-structured interview which was conducted for 

collecting data included students’ feeling, opinion, and experience during implementation of 

the authentic task. During the activity, four respondents were involved. They were the highest 

and the lowest achiever group members, and the highest and lowest achiever students. The 

last was test of students’ learning achievement included performances on the authentic task 

consisting of scientific journal writing, oral presentation, and poster presentation which were 

assessed by authentic assessment and knowledge mastery of topic under study that was 

assessed by paper-and-pencil test. In this case, the authentic assessment was designed in form 

of numerical rating scale with four levels of achievement and was completed by the lecturer. 

Differently, the paper-and-pencil test consisted of multiple choice, short answer, fill-in-the 

blank, and essay questions and was completed by students. 

 

d) Data analysis 

This study collected both qualitative and quantitative data. The former was collected 

from observation sheet, field note, and interview. Those original data, then, were analyzed 

descriptively. The second data were collected from authentic assessment and paper-and-pencil 

test. The raw data of students’ performance were counted firstly using formula as follows:  

 

               
     

             
      

The students’ performance was good if the score met the minimum mastery criteria which 

were determined by the experienced lecturer, that is, 75%. Furthermore, the raw data of 

paper-and-pencil test were counted using the following formulas.  
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If the values met the minimum mastery criteria which were determined by the 

experienced lecturer, that is, 75%, it can be said that the students had mastered the topic of 

study.  

 

FINDINGS and DISCUSSION 

 

a) Students’ Performance Result 

For this study, the assessed students’ performance included scientific journal writing, oral 

presentation, and poster presentation skills. The result of the students’ performance is shown 

briefly in the following chart. 

 

 
 

Figure 1. The Chart of the Students’ Performance Result 

Based on the students’ performance result as shown in Figure 1, the performance scores 

included journal writing, oral presentation, and poster presentation of the five involved groups 

in this study were in the upper level of the minimum score, except to group C’s and group D’s 

poster presentation scores which were in the same level of it. Thus, based on the performance 

scores, overall, the students had good performance on the authentic task. It means that the 

implemented authentic task had good impact on students’ performance. The similar findings 

were also reported by Gulikers et al (2006); by Koenders (2006); by Woo et al (2006); and by 

Neo and Neo (2010) in their study using an authentic task.  

The good performances of the students in this study can be explained for two reasons. 

Firstly, the authentic task increases students’ motivation toward learning. As students 

commented in the interview section “I thought that the task was interesting because it was a 

new thing…”. The statement describes students’ intrinsic motivation, that is, a motivation to 

take action due to personal interest, curiosity, enjoyment, or satisfaction (Arends, R. I. (2004); 

Slavin, R. E. (2012); Woolfolk et al (2008). 
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The explanation is also supported by studies conducted by Koenders (2006) and Neo 

and Neo (2010). According to them, the authentic task encouraged students to become active 

and highly motivated learners. Furthermore, Cumming and Maxwell (1999) argued that 

motivation enables to enhance learners’ cognitive engagement and thereby increase learning 

achievement. Similarly, Woolfolk et al (2008) asserted that students’ interest toward learning 

has positive effect on the higher learning achievement. Secondly, the authentic task provides 

an authentic context (Herrington et al 2010) in which students’ learning process and 

performance occur best (Brown, J. S., et al1989). Similarly, Honebein et al (1993) in their 

study observed that learning will be easier when students are engaged in authentic context 

since the context helps them to construct their own understanding.  

b) Students’ Knowledge Mastery Result  

In this study, the students’ knowledge mastery of stem anatomy topic was assessed by 

paper-and-pencil test. The students’ mastery level of the topic was determined by percentage 

of classical and indicators mastery as shown in the following table. 

Table 1. Percentage of Classical and Indicators Mastery 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Notes: 

            Indicators: 

1. To determine the meaning of primary stem. 

2. To determine three kinds of primary meristem which develop to three kinds of 

tissues in primary stem. 

3. To identify tissues which build a general structure of primary stem. 

 

 

 

Indicators 

Exp. 
1 2 3 4 5 6 7 8 9 10 11 12 

1 1 1 1 1 0 0 1 0 1 1 1 0 nm 

2 0 1 1 1 0 0 1 1 1 1 1 0 nm 

3 1 1 1 1 1 1 1 0 1 1 1 0 m 

4 0 1 1 1 0 0 1 0 1 0 1 0 nm 

5 1 1 1 1 1 1 1 1 1 1 1 1 m 

6 1 1 1 1 1 0 1 0 1 1 1 0 m 

7 1 1 1 1 1 0 1 0 1 1 1 1 m 

8 1 1 1 1 1 1 0 1 1 1 1 1 m 

9 0 1 1 1 1 1 0 0 1 1 1 0 nm 

10 1 1 1 1 1 1 1 1 1 1 1 1 m 

11 1 1 1 1 1 0 1 0 1 1 1 1 m 

12 1 1 1 1 1 1 1 1 1 1 1 1 m 

13 1 1 1 1 1 0 1 0 1 0 1 0 nm 

14 1 1 1 1 1 1 1 1 1 1 1 0 m 

15 1 1 1 1 1 1 1 1 1 1 1 1 m 

16 1 1 1 1 1 1 1 1 1 1 1 0 m 

17 0 1 1 1 0 0 1 0 1 1 1 1 nm 

18 0 1 1 1 1 0 1 0 1 1 1 0 nm 

19 1 1 1 1 1 1 1 0 1 1 1 0 m 

20 0 1 1 1 0 0 1 1 1 1 1 0 nm 

21 1 1 1 1 0 0 1 0 1 1 1 0 nm 

22 1 1 1 1 1 0 1 1 1 1 1 0 m 

23 0 1 1 1 0 0 1 0 1 1 1 0 nm 

24 1 1 1 1 1 1 1 1 1 1 1 0 m 

25 1 1 1 1 1 1 1 1 1 1 1 1 m 

Exp. m m m m m nm m nm m m m nm 
%CM = 60 

%MI 75 
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4. To analyze difference between primary stem structure of dicotyledon and 

monocotyledon. 

5. To determine the meaning of secondary stem. 

6. To determine secondary growth process that occurs in dicotyledon’s stem. 

7. To explain secondary growth process that occurs in monocotyledon’s stem. 

8. To identify tissues which arrange a general structure of dicotyledon’s secondary 

stem. 

9. To explain the meaning of anomalous structure in stem. 

10. To analyze characteristic of anomalous structure in primary stem of various 

plants. 

11. To analyze characteristic of anomalous structure in secondary stem of various 

plants. 

12. To analyze the cause of anomalous structure in secondary stem of various plants. 

1 = m (mastered) 

0 = nm (not mastered) 

%CM (percentage of classical mastery) 

%MI (percentage of mastered indicators) 

 

Table 1 shows that the percentage of classical mastery of the topic, that is 60%, was less 

than the minimum mastery criteria which was determined by the experienced lecturer. It 

means that the class as a whole had not mastered yet this topic. Nevertheless, based on the 

percentage of mastered indicators, that is, 75% which met the minimum mastery criteria, it 

can be said that the topic of study had been mastered by students. Since it was criterion 

referenced test which was indicated by individual and classical mastery (Slavin, R. E., 2012), 

therefore, overall the involved students had not mastered yet this topic. 

It means that, contrary to the previous research finding that students who learned 

through authentic learning experiences got better scores on traditional paper-and-pencil test 

than the students who were taught using traditional transmission method (Blum, K.,2003), the 

implemented authentic task of this study could not help students to master the topic. However, 

the similar finding was also reported by Albanese and Mitchell (1993) in their study about 

problem-based learning. They found that students were better in problem solving skills, but 

they were worse in basic knowledge acquisition.  

The fact can be explained for four reasons. Firstly, in this case, the students were 

required to construct their own knowledge by themselves based on the observation and related 

concepts. However, because most students’ skill in making microscope slides could not 

develop well and the secondary stem was hard enough, their cross section picture of 

secondary stem was unclear and could not be identified. As a result, students cannot learn the 

secondary stem structure well. It was proved by three secondary stem anatomy indicators (No. 

6, 8, and 12) that had not mastered yet by the students (see Table 1). Besides, the students did 

not learn the subtopic from the available textbooks since usually they learn topics from the 

lecturer’s explanation at the beginning of the lesson. It was supported by research which was 

conducted by Good and Brophy (2008). In their study, they reported that students got more 

knowledge from teachers’ explanation. Furthermore, Albanese and Mitchell (1993) in their 

study concluded that students who got less “cognitive scaffoldings” tend to got low scores in 

basic content examination (p. 57). 

Secondly, since the task was conducted in groups and each group should identify 

different specimen so that students were difficult to understand the anomaly structure occur in 

the other groups’ specimens. It was proved by indicator number 12 that had not mastered yet 

(see Table 1). In accordance with this view, Engelkamp and Dehn (2000) in their study 
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concluded that learning was easier when students do the task physically rather than only read 

the task instructions or observe the task demonstration.  

Thirdly, the students were anxious during implementation of the authentic task, as a 

student’s comment “I am afraid I will get bad score in this subject…”. The similar finding 

was also reported by Cassady and Johnson (2002) in a study about the effect of anxiety on 

academic performance. They found that there was a significant association between higher 

levels of test anxiety and lower test scores. Related to it, Bandalos et al (1995) proposed three 

reasons. First of all, anxiety makes students difficult to receive new information in the first 

place. Besides, anxious students tend to have difficulty to transfer their learning. 

Consequently, anxiety makes students difficult to demonstrate their knowledge during test.  

Finally, due to limited time, the students had not enough time to construct well their 

own understanding. As an experienced lecturer explained in the field notes that students need 

enough time to build understanding. Similarly, Woolfolk et al (2008) asserted that for 

successful learning, students need more time for active constructing knowledge activities and 

social interaction for knowledge construction. Besides, Claxton (as cited in Blum, K. 2003)
 

suggested “an authentic task needs ample time for reflection and maturation” (p. 319).  

c) Interview Result  

Based on the interview result, at the beginning of the authentic task implementation, 

three respondents felt afraid. However, when conducting the task, they could complete it 

enjoyably due to the collaboration among the group members and lecturer’s assistance. It 

means that this task could provide successfully the opportunity for students to collaborate. 

The similar findings were also observed by Arends (2004) and Woolfolk et al. (2008). 

According to them, collaboration during authentic task encouraged students to be motivated 

learners, and thereby increasing their involvement toward the complex task. Moreover, 

according the respondents except the 4th respondent, the task was interesting. It means that 

the task could motivate intrinsically the students to learn.  

Regarding to the task authenticity, the interview result shows that the four respondents 

thought the task was authentic and useful for their future life. Thus, the developed task was 

authentic not only in researcher’ view as developer, but also in students’ perceptions. Those 

facts might be one of the reasons why the students in this study had good performance on the 

authentic task. As Herrington and Herrington (1998) revealed that a task will affect positively 

on students’ learning when they think that the task are relevant to their real-life. Equally, 

Huang (as cited in Gulikers, J. T. M.,2005) thought that tasks which relevant to the reality can 

encourage students to intensively include in the learning process, so that it will increase their 

learning outcome. In a similar fashion, Gulikers et al (2006) proved that as students think the 

task is relevant to their real future life, they will be motivated to deeply learn the material 

which would give the best performance. 

Furthermore, related to the students’ comprehension toward the concepts, two 

respondents showed different perceptions. The 3rd respondent who got the highest score 

stated that the task could improve her understanding toward the concepts because it enabled 

students to connect their prior knowledge to the new information. Conversely, the 4th
 

respondent who got the lowest score thought that the concepts could not be understood well 

since there was no explanation about them at the beginning. Based on the fact, the higher 

achiever student tends to perceive the task positively, whereas the lower one perceives the 

task negatively. Thus, students’ perception of the learning can affect their learning 

achievement. This finding is also supported by studies which were conducted by Lizzio et al. 

(2002), Gulikers et al. (2006), and Gulikers et al. (2008). Furthermore, Biggs (as cited in 

Gulikers et al., 2006) clarified that students’ perception can affect learning in two ways. 
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Firstly, it affects directly on students’ outcome. Secondly, it influences on learning outcomes 

indirectly by affecting students’ study approach, that is, deep or surface learning.  

 

d) Observation Result  

The observation result proposed several main obstacles during implementation of the 

authentic task. Firstly, some students still confused with the task. Arguably, it was resulted 

from ill-define characteristic of the authentic task. As Doyle (as cited in Good, T., & Brophy, 

J., 2008)  argued that ill-structured task can cause students’ ambiguity about the appropriate 

action and the task goal. Besides, the learners’ confusing occurs because they were usually 

provided with structured-learning tasks. It was in accordance with Herrington et al. (2010) 

statement that students are commonly provided with well-designed leaning tasks which have 

straightforward steps, procedures and hints to get one correct answer. As a result, students 

confuse when they are required to identify the tasks, related sub-tasks, and related appropriate 

performance by themselves, as the characteristics of the ill-structured task. Secondly, 

students’ difficulty to make microscope slides may be caused by it is new activity for the 

students. As Billett (2010) argued that in order to be professionals, students need to be 

involved in “an extensive period of practice” (p. 1).  

Lastly, the available time was not enough for implementing the authentic task 

optimally. According to Herrington et al. (2006), an authentic task is suitable to be 

implemented for one semester or for entire course. Similarly, Neo and Neo (2010) and Woo et 

al.(2007) conducted their studies about authentic task for 13-14 weeks. Furthermore, Claxton 

(as cited in Blum, K.,2003) suggested “an authentic task needs ample time for reflection and 

maturation” (p. 319).  

 

CONCLUSION 

In conclusion, the implemented authentic task in this study had positive impact on 

students’ performance, but it could not help the whole students to master the topic of study. 

Nevertheless, the task was perceived as authentic one by both the developer and the students.  

Therefore, in designing a well authentic task, the educators or developer need to think 

not only the task, but also students’ skills and time allocation. 
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ABSTRACT 
 

The goals of this study are to explore and document the science and technology teachers’ opinions 

regarding (a) the out-of-school learning environments, (b) the contribution of these environments make to 

science teaching, (c) the aims of their usage in science teaching, and (d) why they are not being used in 

science teaching. Semi-structured interviews were conducted to elicit teachers’ opinions about the current 

situation of out-of-school learning environments in science teaching. Study data were collected from 36 

science and technology teachers in the Gölcük district of Kocaeli province in 2011-2012 academic year. 

Interview analyses revealed that teachers were cognizant about the role of out-of-school learning 

environments in the teaching and learning processes. Participants associated out-of-school learning 

environments with numerous examples. The teachers stated that out-of-school learning environments 

have a positive effect on students’ cognitive and affective development. They pointed out that due to 

various problems that arose while carrying out these activities, they could not use these environments at 

the desired level. The teachers recommended solutions to these problems and stated that out-of-school 

learning environments could be used more often in the field of education to resolve these problems. 

 

Keywords: Informal Learning Environments; Out-of-School Learning; Science Teaching; Teacher’s 

Opinion. 

 

INTRODUCTION 

Today's rapidly evolving and developing knowledge base requires individuals to obtain 

various qualifications. The role of education is critical at this point as education means 

helping individuals to intentionally gain the necessary knowledge and skills, within a specific 

period of time, and the framework of a curriculum, in order to reach certain goals (Laçin 

Şimşek, 2011). In this regard, formal education plays as much an important role as informal 

education in bringing these qualifications to individuals (Chin, 2004; Balkan Kıyıcı & Atabek 

Yiğit, 2010). Learning is not only about all of the processes between teacher and student 

within a specific programme, it also takes place outside of school. Informal education, which 

means life-long learning, also involves all of the learning that exists outside of school 

(Eshach, 2007). In this regard, as with formal education, informal education enhances 
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individual development, increases the welfare of society, and helps the individual learn by 

creating a perfect environment (Türkmen, 2010).  

Both formal and informal education play an important role in achieving specified goals 

and producing qualified individuals. Informal education includes the unintended learning that 

happens in the informal learning environment, such as outside of the classroom, either 

voluntarily or involuntarily, without any plans or programmes being set for learning time, 

learning support, and reaching goals (Borat, 2009). Meanwhile, learning, which is the result 

of educational and training activities performed within informal learning environments 

(according to certain plans and programmes in order to reach specific goals), is called out-of-

school learning (Laçin Şimşek, 2011). Thus, Hannu (1993) describes out-of-school learning 

as learning that takes place within school time, within the scope of institutions and 

environments but outside of the physical borders of the school, yet in-line with the 

curriculum. Hence, informal learning and out-of-school learning differ in terms of whether or 

not the learning occurs within a certain plan and programme. In this regard, informal learning 

environments are used for out-of-school learning; these environments are called out-of-school 

learning environments (Wellington, 1990; Hannu, 1993). Therefore, the use of out-of-school 

learning environments in educational activities will help attain the goal of producing qualified 

individuals (Ramey-Gassert, 1997; Melber & Abraham, 1999; Anderson, Lucas & Ginns, 

2003; Chin, 2004; Türkmen, 2010). 

In our current technological era, it is vital to raise individuals who follow advances in 

science and technology, understand the natural world, use scientific knowledge, and follow 

scientific processes to solve problems (MEB, 2006, MEB, 2013). Hence, these individuals 

will be able to construct scientific knowledge, value society and nature, and are literate in 

science.The natural sciences taught in formal education are essential. Science confronts us 

with events and phenomena that occur in daily life, while involving practical applications and 

abstract subjects (Doğru & Balkan Kıyıcı, 2005, MEB, 2006). Consequently, science, which 

allows human beings to identify themselves and their surroundings, is usually recognized as 

one of the courses in the school curriculum, yet from time to time students may have a hard 

time understanding it (Kaptan & Korkmaz, 2002). Science is found in everyday life. While 

improvements in science help advance technology, another notion is that science is at the 

centre of human life; every new step in technology helps science to advance (Demirci, 1993).  

For a nation’s future and the progress of society, interrelated scientific and 

technological concepts were integrated within education, highlighting the importance of 

science and technology education (Tan & Temiz, 2003). Thus, the aims of science and 

technology education for individuals are to make sense of the nature and natural occasions, to 

create solutions for problems using the five senses, and to be science literate (Türkmen, 

2010). However, if formal education in the classroom is applied away from real objects, facts, 

and events; understanding subjects related to science, and constructing them in their minds in 

meaningful way, may become difficult for students. A science and technology course that 

lacks authentic activities will not be meaningful for students. Students may develop negative 

attitudes towards science. Hence, the aims, objectives, and necessary learning will most likely 

be difficult to reach within the framework of a science and technology course. Supporting 

formal education with out-of-school learning environments will be a key solution in order to 

prevent these problems. This is because individuals interact with objects and realize facts 

within science topics in order to accomplish accurate and meaningful learning with the use of 

out-of-school learning environments (Ramey-Gassert, 1997).Thus, in order to provide 

accurate and meaningful learning, the use of out-of-school learning environments, for 

example, zoos, museums, and science centres, is attracting the attention of science educators 

(Smith, McLaughlin & Tunnicliffe, 1998). Many studies presented in the literature show that 

using out-of-school learning environments to support formal education presents an authentic 
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experience for students. This allows students to interact with real objects, maintains their 

interest, keeps their curiosity alive (Pedretti, 1997; Meredith, Fortner & Mullins, 1997), 

allows individuals to understand scientific concepts, and also helps students take 

responsibility in their later learning (Olson, Cox-Petersen & McComas, 2001). Accordingly, it 

is possible to list museums, nature camps, botanical gardens, planetariums, zoos, industrial 

institutions and national parks as the main out-of-school learning environments that will ease 

the process of formal science education (Hannu, 1993; Howe & Disinger, 1998; Hill, 

Hannafin & Domizi, 2005; Laçin Şimşek, 2011).  

Studies about out-of-school learning in Turkey are limited, and usually involve studies 

conducted in museums, science centres, and Nature camps. Therefore, it is necessary to carry 

out research that investigates the effect of using out-of-school learning environments in 

science education, which identifies problems using these environments, and which 

investigates issues that limit the use of out-of-school learning environments. The importance 

of these learning environments for educational goals is increasing day by day. In this regard, 

it is necessary for teachers to be aware of these out-of-school learning environments and their 

effects on learning. Identifying the opinions of teachers who are executors of activities 

regarding out-of-school learning environments, the problems they come across, and their 

solutions to these problems will address their perception of out-of-school learning 

environments. The goals in this study are to present the opinions of teachers regarding out-of-

school learning environments, and to define the issues teachers may have encountered during 

the application of practices in out-of-school learning environments, together with solutions 

they have created in order to overcome these issues. 

 

METHODOLOGY 

This research is a descriptive qualitative study where the opinions of science and 

technology teachers regarding the current state of out-of-school learning environments in 

science teaching are gathered through semi-structured interviews.  

 

a) Participants 

The study participants were 36 science and technology teachers from Gölcük, Kocaeli, 

during the 2011-2012 academic year. Gölcük district is close to many out-of-school learning 

environments. We purposively chose the Golcuk district because of its characteristic. The 

purposive sampling method, which allows studying information-rich groups in-depth and in-

detail (Yıldırım & Şimşek, 2011) was used while selecting the study group. 

 
Table 1. Demographic information about the participants 
 N % 

Sex     

 Female   25 69.44 

 Male  11 30.56 

 Total  36 100 

Years Taught    

 1-5 years 18 50 

 6-10 years 10 27.78 

 11-15 years 5 13.89 

 16-30 years 3 8.33 

 Total 36 100 

BS degrees    

 Science and Technology Education Graduate 33 91.67 

 Chemistry Education Graduate 2 5.55 

 Biology Graduate 1 2.78 

 Total 36 100 
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Our participants were 25 female (%69.44) and 11 male (%30.56) science and 

technology teachers. Eighteen of them taught 1-5 years (%50); 10 of them taught 6-10 years 

(%27.78); 5 taught 11-15 years (%13.89); and 3 taught 16-30 years (8.33). While 33 of the 

teachers were science and technology education graduates (91.67), one of the remaining three 

teachers was a chemistry education graduate (%2.78) while the other two were biology 

graduates (%5.55). 

 

b) Instrument 

In order to research the importance, usage and current state of out-of-school learning 

environments in science teaching, semi-structured interviews were conducted with 36 science 

and technology teachers. (Patton, 2002). 

A review of literature on informal learning, out-of-school learning, informal learning 

environments, out-of-school learning environments, and the science and technology course 

curriculum was conducted as the semi-structured interview protocol was designed. 

Subsequent to the review, in the second stage, topic titles were determined. After that, an item 

pool which is containing the questions related to the titles was established. In the third stage, a 

draft protocol was generated by choosing proper semi-structured interview questions and 

three experts in science education reviewed the protocol. Based on the feedback, we modified 

the interview protocol and re-organized the questions. The final interview protocol included 

seven questions. Thirty-six science and technology teachers volunteered participating in the 

interviews. The interviews were conducted in two months. Each of the interviews took, on 

average, one to one-and-a-half hours, and were audio-recorded on a digital recorder. The 

interview data were transcribed verbatim within the next three months. Next, we analyzed the 

transcriptions 

 

c) Data Analysis 

We employed content analysis. The purpose of the content analysis is to adjust and 

explain similar and relevant information from the gathered data into a certain concept and 

theme. In light of this, the organized logical facts are transformed into a format that is 

understandable by the reader. With content analysis, data are gathered through four phases 

(Yıldırım & Şimşek, 2011; Charles ve Mertler, 2002). At the stage of the codification of data, 

the information written and edited by the researcher is divided into meaningful parts and the 

conceptual meaning of every single part is investigated. These parts are defined by codes 

(Creswell, 2003). The codes gathered from the data are classified under certain categories 

called themes. In the process of defining themes (Şencan, 2005), and at the stage of editing 

and defining the data parallel to codes and themes, the codified and themed data are edited 

and reformatted to be more simply understood by the reader. Within the stage of 

interpretation of the findings, different inferences are made from the gathered data and the 

findings reach significance by creating relationships between the gathered information. The 

data of the teachers’ opinions gathered through this research is symbolized as: T1, T2, 

T3,........T36. Statements gathered through content analysis are presented in italic, and parts 

that could not be defined in the teachers’ opinions are presented in a series of dots. 

.  

FINDINGS 

Findings obtained from the interviews carried out with the teachers are presented in this 

section. 

The first interview question directed to the teachers at the interviews and analysed 

within the research was “What are your opinions about out-of-school learning environments?” 

A codification diagram based on the teachers’ answers is presented in Table 2. 
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Table 2. Teachers’ opinions regarding out of school learning environments 

 

 

Theme Code  Teachers 
Frequency  

(f) 

Percentage 

(%) 

Total 

Percentage 

(%) 

Learning 

Learning by Doing 

T1, T2, T3, T4, T5, T7, 

T14, T16, T17, T19, T21, 

T23, T24, T28, T30, T31, 

T32, T34 

18 11.32 

30.81 

Permanent Learning T5, T,30, T31, T34, T35 5 3.14 

Learning in the Medium T7, T12, T19, T36 4 2.51 

Testing What is Learnt T5, T24 2 1.26 

Learning by Discovery T34 1 0.63 

Active Learning  T21 1 0.63 

Implicit Learning T10 1 0.63 

Learning Well T1, T11 2 1.26 

Learning through 

Senses 

T1, T5, T6, T7, T10, T12, 

T14, T17, T18, T30 
10 6.29 

Interpretation of 

Science 
T4, T7, T10, T30 4 2.51 

Acquiring various 

Behaviours 
T28 1 0.63 

Supporting 

Supplement the Course 

T5, T9, T12, T15, T19, 

T20, T22, T26, T27, T30, 

T32, T33, T34, T35, T36 

15 9.43 

27.67 

Solidify Abstract 

Knowledge 

T1, T4,  T7, T14, T19, T20, 

T25, T32, T35 
9 5.66 

For the Purpose of 

Reinforcement 
T2, T9, T11, T13, T33 5 3.14 

Contribute to Education T2, T8, T11, T28 4 2.51 

Increase Retention T4, T34 2 1.26 

Increase Motivation T8, T20, T24 3 1.89 

Simplify Learning T21, T30, T35 3 1.89 

Take Attention in 

Learning 
T27, T36 2 1.26 

Implementation in 

curriculum 
T5 1 0.63 

Affective 

Domain 

Loving the Teacher T6 1 0.63 

9.43 

Increase Love to the 

Course 
T6, T7, T14 3 1.89 

Increase Interest 

to the Course 
T8, T10, T14, T20 4 2.51 

Students Enjoy the 

Course 

T6, T8, T10, T14, T17, 

T24, T30 
7 4.40 

Affect  

Effect to Success T14, T17, T33 3 1.89 

4.41 

Effect Social 

Interaction 
T9,T28 2 1.26 

Generate 

Misconception 
T4 1 0.63 

Students Join Society T11 1 0.63 

Purpose 

Relate Theoretical 

Knowledge with Daily 

Life  

T5, T7, T9, T10, T11, T16, 

T26, T27, T30, T32, T35 
11 6.92 

11.95 

Use Theoretical 

Knowledge with Daily 

Life  

T5, T9, T12, T16, T30, T35 6 3.77 

Recognize the Benefits 

of Theoretical 

Knowledge to Daily 

Life 

 

T5, T30 2 1.26 
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Table 2. Continued 

 

In Table 2, when the teachers’ answers are examined it is possible to see that 30.81% of 

the answers contain terms about learning in out-of-school learning environments, 27.67% of 

the answers tell us that these environments are supportive, 15.03% of the answers are about 

the quality of out-of-school learning environments, 11.95% of the answers contain the 

purposes about the usage of these environments and 9.43% are about the affective domain. 

The remaining 4.41% mention the effects of out-of-school learning environments. When the 

teachers’ statements are examined it is seen that the teachers’ opinions are supportive about 

learning in out-of-school learning environments. 

Some excerpts from the interviews with teachers: 

Teachers Theme  Excerpts 

T14 

Quality 

Learning 

Supporting 
Affective Domain 

Affect 

“… So, even if it is at home, when it is out-of-school, the lesson is 

considered not to be boring anymore…” 

   

T30 

Quality 

Learning 

Supporting 

Affective Domain 

Purpose 

“I think that the things kids see outside let them be more open and 

learning is easier. It (outdoor learning) is considered to be in the 

category of learning by living and making; making learning more 

permanent.” 

   

T35 

Learning 

Supporting 
Purpose 

“Informal learning environments are the most permanent learning 

places. The most permanent learning category, which proposes the 

students to give live and concrete examples.” 

 

The second interview question was “Can you give examples of out-of-school learning 

environments?” The coding scheme created from the answers given by the teachers during the 

interview is presented in Table 3. 

. 
 

 

 

 

 

 

Theme Code  Teachers 
Frequency  

(f) 

Percentage 

(%) 

Total 

Percentage 

(%) 

Quality 

Out of School 

T1, T4, T5, T6, T9, T10, 

T11, T12, T13, T14, T16, 

T22, T25, T26, T27, T28, 

T30, T31, T36 

19 11.95 

15.73 
Out of Class T1, T6, T36 3 1.89 

Trip  T8 1 0.63 

Observation  T5, T19 2 1.26 

    

   159 100 100 



 
37 Yavuz Topaloğlu, M. & Balkan Kıyıcı, F. (2015). The Opinions of Science and ….. 

Table 3. Teachers’ opinions regarding examples of out of school learning environments  

Theme Code  Teachers 
Frequency  

(f) 

Percentage 

(%) 

Total 

Percenta

ge (%) 

Industrial 

Organizations 

Wind Power Plant T10 1 0.63 

10.06 

Power Station T20, T23 2 1.26 

Factory T3, T8, T9, T10, T11, T12, T19, 

T32 
8 5.03 

Recycling Plants T9, T10, T11, T21, T27 5 3.14 

  Multipurpose 

Institutions and 

Organizations 

Zoos T1, T2, T5, T6, T8, T9, T10, 

T14, T17, T18, T19, T20, T21, 

T24, T26, T27, T29, T30, T31, 

T32, T33, T34, T36 

23 14.46 

33.32 

Museums T8, T14, T17, T23, T24, T26, 

T27, T31, T33 
9 5.66 

Botanical Gardens T1, T5, T7, T14, T20, T21, T26, 

T34 
8 5.03 

Science and Technology 

Museums  

T2, T3, T21, T34 
4 2.51 

Monuments T1 1 0.63 

Observatories T3, T5, T16, T36 4 2.51 

Aquariums T5 1 0.63 

Science Centres T3, T5 2 1.26 

Meteorological Station T18 1 0.63 

Health  

Organizations 

Hospitals T7, T12, T17, T18, T35, T36 6 3.77 
4.40 

Hot Springs T1 1 0.63 

Information  

Communication 

Technologies 

Newspaper T24 1 0.63 

7.56 

Television/ T25, T27, T30 3 1.89 

Radio  T29, T30 2 1.26 

Computer Software T26, T28, T33 3 1.89 

Internet T27, T33 2 1.26 

Computer Games T4 1 0.63 

Agencies that 

Support 

Education 

Private Teaching Institution T13, T15, T33 3 1.89 

11.32 

Study Centres T13 1 0.63 

Laboratory T2, T5, T7, T19, T20, T34 6 3.77 

Student Knowledge Hall T15 1 0.63 

Science and Technology 

Club 

T1, T8, T16, T24, T26, T27 
6 3.77 

Private Lessons T33 1 0.63 

Organizations 

Science Fair T1, T8, T14 3 1.89 

7.55 
Science Festival T2, T5, T7, T17, T31 5 3.14 

Exhibition T5, T7, T12 3 1.89 

Book Fair T8 1 0.63 

Open Public 

Space 

Nature T5, T9, T10, T14, T19, T28, 

T30, T35 
8 5.03 

15.73 

Garden T6, T9, T16, T27, T30, T31, 

T36 
7 4.40 

Lakeshore  T11, T26 2 1.26 

Picnic Place T12, T35 2 1.26 

Forest T19 1 0.63 

Sea T19 1 0.63 

Vegetable Glasshouse T19, T27 2 1.26 

Street T22, T35 2 1.26 

Places of 

Entertainment 

Cinema T6, T14 2 1.26 

3.78 

Circus T6 1 0.63 

Theatre T8 1 0.63 

Ice-Skating Rink T10 1 0.63 

Sound Studio T18 1 0.63 

Nearby 

Environments 

Family T28 1 0.63 

6.29 
Home T9, T13, T14, T15, T22, T27, 

T29, T30, T33 
9 5.66 

 

 
  159 100 100 
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In Table 3, when the teachers’ answers are examined, it possible to see that 33.32% of 

the examples were related to multi-purposed foundations-corporations and centres, 15.73% of 

the examples were related to open public spaces, 11.32% of the examples were related to 

school-assistant units and 10.06% of the examples were related to industrial foundations. A 

further 7.56% emphasized information communication technologies in order to illustrate out-

of-school learning environments, 7.55% exemplify the organizations that are made, 6.23% 

exemplify the near surroundings, and 4.40% exemplify health corporations. The rest: 3.78% 

mention recreation areas. 

Some excerpts from the interviews with the teachers: 

Teachers Theme  Excerpts 

T1 

Multipurpose 

Institutions and 

Organizations 

Health  

Organizations 

Organizations 

Agencies that 

Support Education 

 

“…In order to find it out about how to use thermal energy sources, 

nearby places such as the zoo in Darıca, the Science and 

Technology fair in Kocaeli, ‘Yuruyen Kosk’ and the botanical park 

in Yalova, the natural statue in Uluçınar, Bursa, could be visited.” 

   

T8 

Industrial 

Organizations 

Multipurpose 

Institutions and 

Organizations 

Places of 

Entertainment 

Organizations 

Agencies that 

Support Education 

 

 

“For example, even a school garden could be an informal learning 

environment because it involves a science lesson.” “… 

Additionally, we have our tours to the factories here…” 

   

T22 

 

Open Public Space 

Nearby 

Environments 

“So, by mentioning informal learning environment, if you don’t say 

it is definitely here, and ask is it anywhere informal, I’d say 

everywhere. Home, streets, every place you step, even everywhere 

you breathe is a learning environment, in my opinion.” 

 

The third interview question was “How do you think the usage of out-of-school learning 

environments would contribute to the learning process?” The coding scheme created from the 

answers given by the teachers during the interviews is presented in Table 4. 
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Table 4. Teachers’ opinions regarding the contribution of out-of-school learning environments to 

education  

Theme Code  Teachers 
Frequency  

(f) 

Percentage 

(%) 

Total 

Percentage 

(%) 

Learning 

Permanent Learning T3 1 1.22 

32.94 

Individual Learning T3, T16, T17, T28 4 4.88 

Learning by Doing T3, T10, T16, T17, 

T19, T21, T29, T31, 

T33, T35 

10 12.20 

Learning through Senses T3, T8, T17, T20, 

T23, T33, T35 
7 8.54 

Easily  Learning T28 1 1.22 

Comprehensive Learning  T30 1 1.22 

Short Term Learning T36 1 1.22 

Learning through 

Multiple Intelligence  

T1, T35 
2 2.44 

 

Affective Domain 

Feel Comfortable T7, T30 2 2.44 

9.76 

Love to the Course T10 1 1.22 

Prevent Get Boring T14, T24, T30 3 3.66 

Increase Interest 

to the Course 

T30 
1 1.22 

Increase Interest 

to Science 

T26 
1 1.22 

Affect 

Prevent Forgetting  T8, T20, T21, T28, 

T30, T31 
6 7.32 

14.64 Increase Success  T14 1 1.22 

Increase Retention T4, T33, T34, T35 4 4.88 

Increase Motivation  T8 1 1.22 

Scientific Process 

Skills 

Problem Solving Skills  T22 1 1.22 

6.12 

Make inferences T22 1 1.22 

Have different 

perspectives 

T22, T28 
2 2.44 

Observation T3 1 1.22 

Supporting 

Supplement the Teacher T2, T11 2 2.44 

36.60 

Supplement the Course T5, T11, T12, T20, 

T33 
5 6.10 

Solidify Abstract 

Knowledge 

T3, T23, T25 
3 3.66 

Create a Basilar to Future 

Learning 

T34 
1 1.22 

Provide Discovery 

Chance  

T4, T20 
2 2.44 

Provide Opportunity for 

Socialization  

T7 
1 1.22 

Rehearsal / 

Reinforcement of Course   

T13, T32 
2 2.44 

Provide Opportunity for 

Self Knowledge 

T7, T22 
2 2.44 

Provide  Opportunity for  

Self Assessment  

T7 
1 1.22 

Provide  Opportunity to 

Practice Theoretical 

Knowledge  

T5, T9, T16, T17, 

T33 5 6.10 

Choice of Profession T12 1 1.22 

Provide Opportunity to 

Relate Knowledge with 

Daily Life  

T15, T27 

2 2.44 

Prevent Rote Learning T15, T27 2 2.44 

Set Intellectual 

Connections 

T28 
1 1.22 

   82 100 100 
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In Table 4, when the teachers’ answers are examined, it is possible to see that 36.60% of 

the teachers think that it is supportive, 14.64% think it is effective, 32.94% think it is about 

learning, 9.76% mention about affective domains, and the remaining 6.12% mention about 

scientific process skills. Analyses revealed that a lot of the teachers state that usage of out-of-

school learning environments supports teaching and eases/enriches learning. 

Some excerpts from the interviews with teachers: 

Teachers Theme  Excerpts 

T3 

Learning 

Scientific Process 

Skills 

“… In the school environment everything is theory. This makes 

things stay abstract. It subjects ) will provide a permanent learning 

for children to see, touch, live and investigate things themselves.” 

   

T7 

Affective Domain 

Supporting 

“… In a different environment, the child will both feel free and get 

the chance to explain the issue. …Will get a chance to analyse 

what he/she could and could not learn…” 

   

T8 

Learning 

Affect 

“… Its effect is huge, its effects reach 90%, maybe even 100%. The 

student cannot forget what he/she has experienced, cannot forget 

what he/she had seen…” 

The fourth interview question asked “Are you using out-of-school learning 

environments?” When the teachers’ responses were coded, 61.11% of the teachers reported 

that they use out-of-school learning environments, but 38.89% mentioned they did not use 

out-of-school learning environments. Analyses revealed that that most of the teachers use out-

of-school learning environments.   

Teachers who mentioned they were using out-of-school learning environments were 

asked “For what purpose do you use them?” The code schemes emerged from the teachers’ 

answers are presented in Table 5. 

Table 5. Opinions of teachers who use out-of-school learning environments, regarding the purpose of 

using these environments  

 

Theme Code  Teachers 
Frequency  

(f) 

Percentage 

(%) 

Total 

Percentage 

(%) 

Supplement to 

Subjects  

In Velocity Unit T1, T19 2 5.41 

51.35 

Subjects Related to 

Flowering and Non-

Flowering Plants  

T7, T9 

2 5.41 

In Environment 

Related Subjects 

T26 
1 2.70 

In Light Unit  T35 1 2.70 

In Units Related to 

Animals  

T30, T32 
2 5.41 

In Chemical 

Equations Unit 

T36 
1 2.70 

In Pressure Unit   T36 1 2.70 

In Related Units  T22 1 2.70 

While Teaching a 

Lesson  

T5, T6, T11, T12, 

T14, T19, T20, T22 
8 21.62 

Contribution to 

Students  

Review the Course T13 1 2.70 

21.62 

Solidify Abstract 

Knowledge 

T3, T19, T20 
3 8.11 

Inform T26 1 2.70 

Supplement to the 

Homework  

T35 
1 2.70 

Trip/Observe  T1, T8 2 5.41 
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Table 5. Continued 

 

Table 5 represents that 51.35% of the teacher participants viewed the use of these 

environments is helpful for the subjects taught, 21.62% of the teachers think that they benefit 

students, 10.82% think that they have a role in learning, 10.80% think that they have positive 

effects and 5.40% think that they provide a learning environment. Half of the participants 

mentioned that the purpose of using out-of-school learning environments is that they are 

beneficial to the subjects. 

Teachers who mentioned they were not using them (out-of-school learning 

environments) were asked “Why don’t you use them?” The coding schemes emerged from the 

teachers’ responses are presented in Table 6. 

Table 6. Teachers’ opinions regarding reasons for not using out-of-school learning environments 

 

 

Theme Code  Teachers 
Frequency  

(f) 

Percentage 

(%) 

Total 

Percentage 

(%) 

Affect  

Boring  T14 1 2.70 

10.80 
Success T14 1 2.70 

Interest  T2 1 2.70 

Curiosity  T2 1 2.70 

Learning 

Learning of Plant 

Species  

T7, T20 
2 5.41 

10.82 
Permanent 

Learning  

T8, T19 
2 5.41 

Learning 

Environment 

Environment for 

Learning Well  

T27 
1 2.70 

5.40 Create Different 

Learning 

Environments 

T24 

1 2.70 

   37 100 100 

Theme Code  Teachers 
Frequency  

(f) 

Percentage 

(%) 
Total Percentage (%) 

Teachers 

Quality  

Served for a 

Long Time 

T15 
1 5.88 

47.05 

Being Newly 

Appointed 

T23, T25, T29, 

T34 
4 23.53 

Do not Feel the 

Need 

T18 
1 5.88 

Feel Anxious T33 1 5.88 

Express 

Verbally 

T4 
1 5.88 

School’s 

Condition 

Financial 

Difficulties 

T17, T21, T28 
3 17.65 

29.41 

Transporting 

Students Daily 

to a Central 

School 

T10 

1 5.88 

Laboratory 

Sufficiency 

T34 
1 5.88 
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Table 6. Continued 

 

 

In Table 6, 47.05% of the teachers give the reason as teacher quality, 11.76% give 

condition of school and 11.76% give content of the science and technology programme as the 

reason. Nearly half of the teachers think the reason for not using out-of-school learning 

environments is the qualification of the teachers. 

Some excerpts from the interviews with teachers: 
Teachers Theme  Excerpts 

T18 

Teachers Quality “No, I did not use them. I did not really need to use them, they are 

indeed necessary, but I simply didn’t.”  

 

   

T35 
Contribution to 

Students 

“If it is something to observe only in daytime, we have lessons in 

the school garden.” 

 

The fifth interview question asked “While using out-of-school learning environments as 

an educational resource what problems have you encountered, or may encounter, and what do 

you suggest in order to solve these problems?”  

Teachers’ opinions about existing problems and problems they may possibly run into 

while using out-of-school learning environments were identified from the interview data. The 

codification diagram, based on the teachers’ answers, is presented in Table 7. 

 

Table 7. Teachers’ opinions regarding problems they faced/will face while using out-of- 

school learning environments 

 

 

Theme Code  Teachers 
Frequency  

(f) 

Percentage 

(%) 
Total Percentage (%) 

Process 

Problems 

Experienced in 

Planning 

T10 

1 5.88 

11.76 

Being in 

Planning Stage 

T16 
1 5.88 

The Content 

of Science 

and 

Technology  

Programme 

Covering the 

Last Units 

T31 
1 5.88 

11.76 Shortage of 

Time 

T28 
1 5.88 

   17 100 100 

Theme Code  Teachers Frequency  (f) 
Percentage 

(%) 

Total 

Percentage   

(%) 

Parents 

Socio-Economic 

Condition  

T1, T6, T7, T16, 

T17, T18, T21, T22, 

T23, T24, T35 

11 7.48 

9.52 

Unconsciousness 

of the Parents 

T13, T15, T31 
3 2.04 

Student 

Private Teaching 

Institution  

T3, T21 
2 1.36 

2.04 
Students’ 

Readiness 

T32 
1 0.68 
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Table 7. Continued 

 

 

From Table 7, it is seen that 31.96% of the teachers’ answers were about official 

correspondence, 19.04% about school situations, 12.92% emphasize the teachers, 10.88% are 

about transportation, 9.52% about the parents, 8.16% about the science and technology 

curriculum and 5.44% about time; finally 2.04% are about the students. The answers show 

that most of the teachers associated the problems they run into (or will run into) with official 

correspondence 

 

Theme Code  Teachers 
Frequency  

(f) 

Percentage 

(%) 

Total 

Percentage   

(%) 

School’s 

Condition  

Crowdedness of 

Students 

T4, T13, T14, T21, 

T34 
5 3.40 

19.04 

Dual System in 

Education  

T3 
1 0.68 

Attitude of 

Executives 

T6, T7, T17, T20, 

T22, T28, T34 
7 4.76 

Financial 

Impossibility  

T1, T5, T7, T8, T12, 

T15, T16, T19, T21, 

T25, T26, T28, T29, 

T30, T32 

15 10.20 

Teachers 

Responsibility  T1, T24, T25 3 2.04 

12.92 

 

Student Control T9, T14, T20, T21, 

T25, T27, T28, T31, 

T34 

9 6.12  

Safety of Students T14, T17 2 1.36  

Being Organized T15, T20, T26, T27, 

T31 
5 3.40  

Science and 

Technology  

Programme 

Lack of Class 

Hours  

T1, T23, T24 
3 2.04 

8.16 

 

Insufficiency in 

Time to Teach all 

Units in the 

Curriculum 

T2, T11 

2 1.36  

Mismatch of 

Class Hours with 

the Content 

T23, T30 

2 1.36  

Not Teaching a 

Lesson  

T8, T10, T21, T27, 

T30 
5 3.40   

Time  

Length of Time 

Spent Getting 

Permission  

T8, T10, T11, T12, 

T28, T31 6 4.08 

5.44 

 

Students’ 

Readiness 

T32 
1 0.68  

Length of Time 

Spent in 

Intervention 

T20, T29 

2 1.36   

Transportation 

Transportation 

Problem 

T3, T16, T25, T30, 

T32 
5 3.40 

10.88 
Supply of Vehicle T5, T9, T12, T26, T32 5 3.40 

Road Safety  T9 1 0.68 

Distance of 

Environments 

T1, T2, T8, T12, T32 
5 3.40 

   147 100 100 
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Some excerpts from interviews with the teachers: 
Teachers Theme  Excerpts 

T17 

Parents 

School’s Condition 

Teachers 

“Student security, because I take responsibility for the student...”  

 

   

T21 

Parents 

School’s Condition 

Teachers 

Student 

Science and 

Technology  

Programme 

“...for example in schools where there are only two or three 

classes, you can’t perform all of them at the same time, you need to 

divide them into days, but time is a constrain 

   

T23 

Parents  

Science and 

Technology  

Programme 

“...Because of matters about the student being ready, insufficient 

weekly course hours, the inconsistency between the syllabus and 

course hours.” 

 

Teachers’ opinions about suggestions for overcoming problems they may possibly run 

into (or the problems they already have) while using out-of-school learning environments are 

presented in Table 8.  

Table 8. Teachers’ opinions regarding overcoming the problems they faced/will face while using out-

of-school learning environments 

 

 

 

 

 

Theme Code  Teachers 
Frequency  

(f) 

Percentage 

(%) 

Total Percentage 

(%) 

Parent 

Raising Awareness of 

Parents 

T6, T13, T15, 

T23, T25, T27, 

T32, T36 

8 9.52 

11.90 Parents Can Take 

Their Children Away 

T7 
1 1.19 

Parents Can Come to 

Trip 

T9 
1 1.19 

School’s 

Condition 

Class Size Can Be 

Diminished 

T3, Ö13 
2 2.38 

4.76 
Schools Can Allocate 

Money 

T17, T18 
2 2.38 

Teacher 

Briefing about the 

Use of Environments 

T5 
1 1.19 

14.28 

Moral Support T17, T20, 

T28, T36 
4 4.76 

Doing Organization 

Well 

T26 
1 1.19 

Prefer Nearby 

Environments 

T22, T36 
2 2.38 

School Principle’s 

Support  

T20, T28 
2 2.38 

Activities Can Be 

Flexible  

T20 
1 1.19 

Grouping Students T34 1 1.19 
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Table 8. Continued 

 

Table 8 shows that 23.8% of the statements were about finances resources. It also shows 

that 15.47% of the statements mentioned the Ministry of Education, 14.28% put emphasis on 

teachers, 13.09% were about a science and technology programme, 11.9% were about parents 

and 9.52% were about time. In addition to these 4.76% were about the condition of the 

school, 3.57% were about official correspondence, 2.38% were about students, and the 

remaining 1.19% of the statements mentioned features of the environment. The majority of 

Theme Code  Teachers 
Frequency  

(f) 

Percentage 

(%) 

Total Percentage 

(%) 

Official 

Correspondence 

Permission Can Be 

Made Easier 

T8, T11, T33 
3 3.57 3.57 

Student Should Be Informed T28, T31 2 2.38 2.38 

Science and 

Technology  

Programme 

Reducing Content T2 1 1.19 

13.09 

Can Be Added to the 

Programme  

T1, T3, T4, T19, 

T24 
5 5.95 

Can Be Made 

Obligatory 

T5 
1 1.19 

Education 

Programme Can Be 

Arranged 

T14, T26, T23, 

T35 4 4.76 

Financial 

Possibility 

Ministry of Education 

Can Be Sponsor  

T1, T16, T21, 

T29 
4 4.76 

23.80 

Sponsors Can Be 

Found  

T20, T29, T30 
3 3.57 

School Council Can 

Support  

T20, T29, T30 
3 3.57 

Parents Can Support T20, T28, T32 3 3.57 

City Hall Can 

Support 

T16, T21, T25, 

T26, T29, T30 
6 7.14 

Activities Can Be 

Conducted by City 

Hall 

T7 

1 1.19 

Time 

Permission Can Be 

Taken Soon  

T10, T33 
2 2.38 

9.52 Extra Time  T1, T3, T5, T24 4 4.76 

Can be at the 

Weekend 

T21, T34 
2 2.38 

Ministry 

Programme Can Be 

Monitored  

T4 
1 1.19 

14.28 

Exam Based 

Education Should Be 

Given Up  

T3, T5, T7, T10, 

T11, T12 6 7.14 

Extra Teachers 

Should Be Charged 

T13, T36 
2 2.38 

Class Hours Should 

Be Extended 

T18 
1 1.19 

Take These 

Environments to 

School 

T7, T12, T19 

3 3.57 

Environments’ 

Features 

Out of School 

Learning 

Environments Should 

Be Improved 

T1 

1 1.19 1.19 

   84 100 100 
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the teachers related their suggestions to problems that have emerged (or may emerge) while 

using out-of-school learning environments with money (or finances). 

Some excerpts from the interviews with teachers: 
Teachers Theme  Excerpts 

T17 

School’s Condition 

Teacher 

“...The school for example, sparing the resource for this class. 

Sparing the resource for science and technology class, saying that 

they are giving this resource to us, and we will teach this, this and 

that.” 

   

T20 

Teacher 

Financial 

Possibility 

“To resolve, we need the families to be present in the same area, 

because they somehow collect their children when they are around, 

we need to work in cooperation with the families...” 

   

T24 

Science and 

Technology  

Programme 

Time 

“...Informal learning environments need to be included in the 

syllabus and time should be allocated. May be included into the 

programme. Every week, four hours can be allocated for science 

and one hour can be allocated for these kind of activities.” 

 

DISCUSSION  

The goals of this study were to elicit teachers’ opinions about out-of-school learning 

environments, the contribution of these environments to science education, and why teachers 

use them or why they do not use them. Most of the teacher participants’ opinions were 

classified under the themes of “learning that takes place in out-of-school learning 

environments; using out-of-school learning environments to support formal education; the 

effects of these environments on students; and their for reasons going to these environments.” 

In addition, other opinions emphasize the quality of out-of-school learning environments. In 

their studies, Randler, Kummer and Wilhelm (2012), similar to the opinions of the teachers in 

this study, emphasized that out-of-school learning environments have a positive effect on 

students’ learning processes and should be used supplementary to formal education.  

Similarly, when the educational attainments and activities included in the curriculum of 

science and technology teaching of the MEB Head Council of Education and Morality were 

analysed, it is apparent that most of the topics included in the science and technology course 

are associated with out-of-school learning environments. Various educational trip-observation 

activities were included in the curriculum in order for students to gain knowledge and skills. 

Among the units these activities included are Reproduction, Growth and Development in 

Animals, What does the Earth’s Crust consist of? in 6th grade; the units Human and Nature, 

Solar System and Beyond: Space Puzzle in 7th grade; and the unit Matter and its Features in 

8th grade. According to the curriculum, these activities can be carried out in out-of-school 

learning environments, for example, zoos, observatories, hydroelectric plants, national parks, 

lakesides and field areas such as streams and soil (MEB, 2006; MEB, 2013).  

It can be stated that teachers took part in this study were aware of the positive effects of 

out-of-school learning environments on students’ learning. When the opinions of teachers 

using out-of-school learning environments were considered and that they were asked why 

they used them, along with their opinions regarding the contribution of these environments to 

education, it was apparent that they supported the use of out-of-school learning environments 

in education. They felt that these environments eased and enriched learning, while also 

positively affecting the student’s affective and cognitive domain development. Several studies 

in the literature have presented similar findings with the present study (Falk & Adelman, 

2003; Chin, 2004; Lukas & Ross, 2005; Braund & Reiss, 2006; Randler, Baumgärtner, Eisele 
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& Kienzle, 2007; Kenny, 2009; Randler, Kummer & Wilhelm, 2012; Dohn 2013; Khalil & 

Ardoin, 2011; Yavuz & Balkan Kıyıcı, 2012). In this study, examples of out-of-school 

learning environments asserted by the teachers are multipurpose institutions and centres, 

public places, industrial institutions, training units, organizations, information communication 

technologies, immediate surroundings, recreation spaces and health institutions. The examples 

out-of-school learning environments asserted by the teachers are coherent with literature. 

Hence, Laçin Şimşek (2011) and Hill, Hannafin and Domizi (2005) stated that these 

aforementioned environments present opportunities for out-of-school learning. Private 

teaching institutions, etude centres, laboratories, student information houses, science and 

technology societies, private lessons and such kind of education units and activities were 

among the examples. These environments were perceived as out-of-school learning 

environments by the teachers simply because educational activities also occurred in these 

areas as well as outside of the classroom.  

The quality of teachers, a school’s condition, the process and content of science and 

technology programmes were stated as reasons for not using out-of-school learning 

environments in teaching. While teachers were able to associate out-of-school learning 

environments with educational activities, a finding not to be overlooked is that 38.89% of the 

teachers did not use out-of-school learning environments. When the reasons for not using 

these environments were analysed, the findings show that it was mostly about the 

qualification of the teachers who conducted these activities. Financial limitations, not 

believing that it is necessary, and lacking the experience of conducting these kinds of 

activities before were reported as the main reasons why teachers did not use the 

environments.  

As emphasized by Dewitt and Osborne (2007), the main reason is the great 

responsibility teachers need to take in order to reach the goals when using out-of-school 

learning environments, and the factors that need to be taken into consideration. In this regard, 

the biggest problem encountered by teachers who want to use out-of-school learning 

environments is the process related with the official correspondence. Although they are aware 

of the positive effects of out-of-school learning environments on students, they choose not to 

use these kinds of environments due to the length, complexity, and sometimes the negative 

results, of the administration process. Teachers reported the following problems: the 

prolonged dual education system, excessive number of students, the attitude of current school 

managers, and lack of financial opportunities in schools.  

Similarly, Meiers (2010) stated that budget cuts and standardized test applications 

lowered the number of trips to the informal learning environments. Meiers provided the 

reasons as managers, teachers, application length in programme, and attitudes towards trips. 

The problems that relate to the quality of the teachers were defined as the teachers’ 

organisational capabilities, supervising, and providing security for them. Griffin and 

Symington (1997) stated that trips to out-of-school learning environments can be stressful for 

teachers due to the trip itself, together with its organisation. Suggested solution for 

overcoming these problems can be listed as: improvements in finances, improvements that 

can be done under the control of the Ministry of Education, and improvements related to the 

role of the teacher in this process. A connection can be seen between the problems stated by 

teachers and solutions suggested by teachers. 
 

 

CONCLUSION and SUGGESTIONS 

Teachers stated that they are aware of the necessity of using out-of school learning 

environments in educational activities and provided many examples. At the same time, they 

put emphasize on the fact that out-of-school learning environments can contribute to teaching 

by easing and enriching the learning process, and affect the various affective and cognitive 
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features of the students. Even though science and technology teachers are aware of the 

importance of using these kinds of environments in the science and technology curriculum, 

they have mentioned that they are not able to do so (or will not be able to do so), primarily 

due to difficulties in the processes of administrative permissions and for many other reasons.

 Teachers have stated that if the current problems were eliminated, out-of-school 

learning environments would be more usable in education activities, and suggested solutions 

to the problems that might emerge or had already emerged. Therefore, in addition to this 

study, similar long term and extensive empirical studies concerned with the effects of out-of-

school learning environments should be conducted with different age groups, different grade 

levels, different topics and courses. At the same time, studies should be designed to define the 

proficiency of teachers related to their level of ability in using out-of-school learning 

environments. 
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ABSTRACT 
 

Outdoor education is evaluated a complementary component of the formal education. New Zealand is 

one of the most successful countries in terms of outdoor education. Therefore the author conducted 

interviews with three people who have been working at the outdoor education foundations in New 

Zealand. The aim of this study is to determine how New Zealand is successful at outdoor education and 

what Turkey can do in order to improve outdoor education. Qualitative approach and semi-structured 

interview were used in this research. 14 questions were prepared according to two main points. One of 

them was Taba-Tyler Model. The other point was intuitional management. 2 themes and 8 codes were 

determined at the end of the evaluations. The themes were named ‘programme development and 

management’. There were four codes under programme development: aim, content, learning experiences, 

evaluation. There were four codes under management: staff, collaboration and professional development 

of teachers, first aid, and expenditure. Turkey realizes the importance of outdoor education and funds 

some outdoor education via TUBITAK but this is not enough. Outdoor education in Turkey needs to be 

institutionalisation. This is important to get sustainability of outdoor education.   

 

Keywords: Outdoor Education; Environment; Sustainability; New Zealand; Turkey 

 

INTRODUCTION 

‘School’ concept comes to mind when somebody mentions education. The schools are 

set up for mass education at the beginning of the 19
th

 century and their duties are to educate 

people in order to have critical perspective, curiosity for research, to take active role for 

solving of environmental and political problems (Stevenson, 2007). School education is 

formal education and mostly based on theoretical knowledge; on the other hand practical 

lessons might be supported with outdoor education (Kassas, 2002). However outdoor 

education is mostly based on informal education (Miller, 2008; Mann, 2003).  

Informal education is considered a kind of unplanned education but outdoor education 

is not unplanned education. Recently the outdoor education is considered complementary of 

the formal education (Dori &Tal, 1998). Outdoor education helps to develop environmental 

awareness, attitude, knowledge, time management, social relationship, success motivation, 

emotion control of people etc. (Carrier, 2004; Cumberbatch, 1999; Halligan, 2006; Miller, 
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2008; Murdock, 2007; Schmitt, 2005). Piller (2002) says that outdoor education is a method 

in order to teach environmental subject however it is not clear that outdoor education is the 

most effective way to teach the environmental subject. On the other hand Okur (2012) finds 

that outdoor education is effective method in order to teach environmental subjects especially 

in terms of environmental awareness, environmental attitude, gaining holistic perspective and 

behavioural change. Outdoor education is even used interchangeable with environmental 

education (Ford, 1986). Hence outdoor education should be researched as a learning area or 

method. ‘Outdoor education’ term will be also used rest of the paper for environment 

education.  

The outdoor education is considered complementary of the formal education of the 

schools. On the other hand natural environment comes to mind when the outdoor education is 

mentioned. Whereas the outdoor education might be used within zoos, museums, science 

centres, aquariums, botanic gardens, forests etc. (Bozdoğan, 2007; Fadigan & Hammrich, 

2004; Koran, Koran & Ellis, 1989). The applications of outdoor environment education in the 

world and in Turkey expand (Carrier, 2004; Cumberbatch, 1999; Halligan, 2006; Miller, 

2008; Murdock, 2007; Okur-Berberoglu, Yalcin-Ozdilek, Sonmez, & Olgun, 2014; Okur- 

Berberoglu, Guder, Sezer, & Yalcin-Ozdilek, 2013; Schmitt, 2005; Yalcin & Okur, 2014). 

 

Why is the outdoor education important for Turkey? 

Turkey is a developing country as one of the members of G-20 (UN, 2009) and adopts 

the Mickey Mouse economic model like the other developing countries (SANZ, 2009). In 

other words, the economic development is in front of the sustainable development. These 

countries say ‘laissez faire’ in order to earn much more money so use environmental 

resources unsustainable (SANZ, 2009).  

On the other hand Turkey is like a bridge between continents and has biodiversity 

richness among European and Middle Eastern countries because Anatolia has a special 

geographical location (Baskent, Kose, Terzioglu, Baskaya, & Altun, 2005; Cepel, 2008; 

Erten, 2004). This special location gives rise to ecosystem diversity, eventually genetic and 

species richness. At this point, the sustainable development and economic development of 

Turkey are a big dilemma because it is quite difficult to manage sustainable economic 

development without missing natural resources. Turkey has specific geographical 

characteristics, environmental resources and richness so the outdoor education is a very 

valuable tool in order to teach sustainable environmental development.  

 

Why New Zealand (NZ)? 

NZ is among the developed countries (UN Statistics Division, 2013). Sustainable 

environmental development is also very important for NZ because it has many more endemic 

species. These species are under protection by laws. Biodiversity Strategy Plan is published in 

2000 by the Ministry of Environment of NZ. (The New Zealand Biodiversity Strategy, 2000) 

NZ is one of the most successful countries in terms of using outdoor education as an 

alternative education and supportive education. The educators often mentions sustainable 

development of NZ within their courses. (The New Zealand Curriculum, 2007)  

The aim of this research is to determine how NZ is successful at outdoor education and 

give some suggestions for Turkey. Within this research, I interviewed three people who have 

been working at the outdoor education centres in NZ. 

 

METHODOLOGY 

Qualitative approach and semi-structured interview were used in this research. 14 

questions (Appendix) were prepared according to two main points. One of them was Taba-

Tyler Model. This model is used in order to design education programme and there are four 
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steps in the model: aims (2nd), content (6th, 7th), learning experiences (8th, 9th) and 

evaluation (10th) (Demirel, 2005). 2, 6, 7, 8, 9, and 10th questions proposed these steps. The 

other point was intuitional management and rest of the questions aimed at this point. The 

questions were checked out by two specialist, environmental education and linguistic at the 

last stage. 

Firstly outdoor education centres in New Zealand googled. An e-mail was sent to them 

which explained the research’s aim and requested an interview. Some people gave positive 

feedbacks and interviewer list was prepared. Hilary Chidlow from Auckland City Council, 

Dr. David Irwin from Christchurch Polytechnic Institute of Technology and Ruth Millar from 

Canterbury Environmental Trust (CET) accepted the interview invitation.  

Auckland City Council is one of the biggest city council of New Zealand. The interview 

with Hilary Chidlow was hold on the 25 of November, 2011 at the city council building. 

Hilary Chidlow is the team leader at education department of the centre. She is a teacher and 

has been working there for 17 years.  

The interview with Dr. Irwin was held on the 29th of November, 2011 at Christchurch 

Polytechnic Institute of Technology building. Dr. Irwin was selected because either his PhD 

was about outdoor education or he has been working as an academic at the outdoor education 

department.  

The interview with Ruth Millar was held at the CET on the 29th of November, 2011. 

Ruth Millar used to be a primary school teacher for 20 years. She is enthusiastic to the 

environmental subjects so she has started to work at CET.   

All the interviews were recorded with consent of the interviewees and by a voice 

recorder.  The records were decoded after each interview. The researcher and environmental 

education specialist coded the interview document separately. The coherent level of the two 

decoding was evaluated Cohen kappa index (Wood, 2007). This index should be between 

0.60- 0.70 in order to have satisfactory coherent (Wood, 2007). The index was calculated on 

SPSS and found 0.67. Its mean the coherent level of two researchers were satisfactory. 

 

FINDINGS 

2 themes and 8 codes were determined at the end of the evaluations. The themes were 

named ‘programme development and management’. There were four codes under programme 

development: aim, content, learning experiences, evaluation. There were four codes under 

management: staff, collaboration and professional development of teachers, first aid, and 

expenditure. 

 

1. Auckland City Council (Hilary Chidlow) 

Auckland has many more outdoor education centres. Probably this might be related to 

Auckland’s situation because it is the biggest city of New Zealand. There are 3 education 

centres depending upon the city council. These are Ambury Regional Park, Waitakere Ranges 

Regional Park and Auckland Botanic Gardens. These three centres are open to public and 

have been organising educations for 20 years. 

 

1.1. Programme development 

1.1.1. Aim 

The centres serves outdoor education for primary school students and nearly 25,000 

students each year are educated at these centres. The students can have education throughout 

the day or half of the day. The aims of the centres are to educate the students in order to have 

environmental responsibility and take active role for solving environmental problems.  
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1.1.2. Content 

All the programmes are coherent with the curriculum of the Ministry of Education of 

New Zealand. The environmental subjects in the curriculum are very comprehensive so it is 

not difficult to organise the content of the programme.   

1.1.3. Learning experiences 

The education programme is designed by Hilary Chidlow because she has outdoor 

education experience. The trainee teachers also work with her in the office. Each team works 

on an education programme and under Hilary Chidlow’s responsibility. After each education 

programme, the feedbacks are provided from the students and in-service teachers in order to 

evaluate the programmes. The programme is changed if it does not work for the aims. 

However some education programmes which works for the aims have been using for 16 

years. On the other hand everybody accepts that the programme should be changed according 

to the needs.  

Some farms, agriculture areas, gardens are used for the educations. Hilary Chidlow says 

that there are some students who do not know milk is getting from a cow or who have never 

seen farm life. These students can experience farm life at these educations and join to some 

activities. The activities are based on experiential learning however some methods such as 

drama, role play are also used at the educations. 

 

 1.1.4. Evaluation 

The educations are evaluated via the feedbacks but these evaluations are not based on 

scientific basis. They are just related to understanding of the education process or how the 

educations work. Some questions are asked students and in-service teachers at the beginning, 

in the middle or at the end of the programme. On the other hand the student capacity of the 

centres are high so they cannot follow up them. The teams do not have any collaboration with 

academician for the programme evaluation. Some team members have PhD degree so the 

evaluation is done with them. The programmes are just for half day or one day so the teams 

do not expect any environmental behaviour change in this short term. Hence the interview 

results of the students and in-service teachers are enough for the teams.  

 

1.2. Management 

1.2.1. Staff 

There are 3 full- time, permanent teachers and 3 or 4 full-time, temporary teachers. The 

city council looks for some points from the teachers such as teaching experience, enthusiastic 

to environmental subjects, liking outdoor education and having experience about outdoor 

education etc. 

 

1.2.2. Collaboration and professional development of in-service teachers 

The centre also organises workshops for the in-service teachers. Next year’s workshop 

programme is organised from previous year. All the in-service teachers are volunteers in order 

to join the workshops. The content of the workshop programme is organised according to the 

in-service teachers’ needs. The centre team has interview with the in-service teachers and ask 

them which environmental subject should be in the programme in terms of their professional 

development. The workshops are mostly for one day and at the theoretical level. 

 

          1.2.3. First aid 

There are medical teams at the education centres and all the teachers in the centres have 

outdoor first aid training. If something happens, the teachers do emergency treatment. If 

serious events happen the medical team takes in charge. 
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1.2.4. Expenditure 

The most difficult side of the programme process is the budget. The three education 

centre of the Auckland City Council had been funding by the Ministry of Education until last 

3 years. This fund was cut according to the last political laws. Now the only financial resource 

of the centres is the city council. The programmes’ budgets are supported according to the 

feedback which is provided from students and in-service teachers. Each student pays money 

when they join to the programme. This money is usually 2 NZ $ but some programmes’ 

prices might be 4 NZ $, 5 NZ $ or 15 NZ $.  

 The pamphlets are published and renewed for each year. Each pamphlet explains which 

education program is carried out in which centre, which activities are used and suitable for 

which age group, what the price of the programme is for per student and contact details for 

the reservation. The internet page of the centre is also renewed so the people can easily reach 

to the centre. For example, if the in-service teacher decides for a programme, s/he can easily 

reach the programme director very easily and can have appointment. The time table of the 

centres are very busy because they are very popular among the students and in-service 

teachers. It is recommended that the in-service teachers should have the appointment least 6 

months before the education.  

 The education centres of the Auckland City Council use some buildings in the regional 

parks but it is not cheap to direct an outdoor education centre. The cost of an outdoor 

education centre might be roughly 70,000- 80,000 NZ $.   

 

2. Christchurch Polytechnic Institute of Technology (CPIT) (Dr. David Irwin) 

 CPIT is under Christchurch University. Polytechnic schools are equal to vocational 

schools in Turkey. Polytechnic schools have educations for 3 years, 1 year and 6 months. 

CPIT has been graduating students since 1995. 

  

 2.1. Programme development 

 2.1.1. Aim 

 The environmental education was a course under the adventure education however the 

outdoor environmental education has become an independent course over the time. Each 

certificate and diploma programme have own aims. On the other hand the common aim of 

these programmes is to educate people in order to have awareness to the natural environment. 

  

 2.1.2. Content 

 The programme of ‘Sustainability and Outdoor Education’ is for 3 years and CPIT gives 

bachelor degree diploma at the end of the programme. There are two more course options for 

one year in order to support professional development of the in-service teachers, these are 

‘Graduate Diploma in Sustainability and Outdoor’ and ‘Graduate Certificate of 

Environmental and Outdoor Leadership’. There are also two other course for 6 months for in-

service teachers, these are ‘Certificate of Outdoor Recreation’ and ‘Certificate of Skiing 

Teaching’. The outdoor education of New Zealand has started within adventure education. 

Some topics overlap within adventure education, outdoor education and environmental 

education. Some topics are specific for each education. Hence sometimes it might be difficult 

to determine content of the education programme. The programme development team is very 

careful when they determine the aims and contents of the programmes.   

 

2.1.3. Learning experiences 

The education programme is designed according to the aims of the department by 5 

academicians who works there. The main point here is the programme should be based on 
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experiential learning. The education experiences of these academicians are also effective on 

development of the programme.  

 

2.1.4. Evaluation 

The feedback is provided from the students at the end of each year and the programme 

is revised according to these feedbacks. The educators get specific feedbacks after graduation 

or they can evaluate the students’ scores as feedback. The feedbacks are mostly qualitative. 

 

2.2. Management 

2.2.1. Staff 

11 people are working at the Sustainability and Outdoor Education department.  These 

people have bachelor, master, PhD degree or having on master or PhD education. The 

graduation research area of these people are related to academic or industrial branch of 

outdoor education. These people are assigned according to the department’s need.  

Each department has a head of department. This person depends upon the manager; the 

manager depends upon the dean. Each department has own security responsibility. There is 

also a technician who is responsible on equipment at the department. 

 

2.2.2. Collaboration and professional development of in-service teachers 

CPIT has collaboration with many local schools in Christchurch. These schools are 

supported in terms of outdoor education. There are also international exchange programmes 

for students and academicians at the department.  

Environmental education consists of many more sub-subjects so it is very open to 

change and development. Environmental education was a sub-subject under adventure 

education and is a discipline on its own now. Especially in-service teachers needs 

professional development in terms of environmental education because the change and 

development are very fast at environmental subjects and their effects. These professional 

development subject might be related to increase outdoor experience of the in-service 

teachers or to increase graduated number of Sustainability Education Department. 

 

2.2.3. First aid 

Each educator has first aid certificate at the department. 

 

2.2.4. Expenditure 

The budget of the department consists of students’ tuition and university budget. Annual 

fee per students is about 5,000 NZ $. When the students graduate from the department they 

can especially work at some outdoor education centres in Australia. The graduated students 

might work as a teacher at the primary and secondary schools. There are also many more 

eco-schools in New Zealand and all of them have ‘environmental education’ course. There 

are also many more environmental activities within this course. However there is not any 

obligation to have outdoor education certificate or diploma in order to be teacher at these 

eco-schools. If a teacher is enthusiastic to the environmental subjects, s/he can easily be a 

teacher for this course. The eco-schools or the other schools might be a good job vacancy for 

the graduated students. 
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3. Canterbury Environmental Trust (CET) (Ruth Millar) 

CET has been servicing since 1992 and especially focuses on outdoor education. The 

outdoor education is especially used for environmental education. 

 

3.1. Programme development 

3.1.1. Aim 

The target group of the education is 11-12 years old students. CET aims the students to 

like natural environment, to evaluate the environmental subjects as scientifically and to take 

active role for solving environmental problems.   

 

3.1.2. Content 

The sustainability is the main concept within environmental education in NZ so every 

topic under sustainability takes part in the education programme. CET is also very careful 

about to design an education programme which is coherent with curriculum of the Ministry 

of Education. The environmental subjects in the curriculum are very broad so they can easily 

choose any environmental subject. 

 

3.1.3. Learning experiences 

There are no specific education programme within the CET. There is a small committee 

with 4 or 5 people. These people have environmental education experience so they decide 

which and how the programme should be used. Each teacher carries out own education 

programme. The main and the first part of the outdoor education is experiential education. 

Experiential education is used for each education. The other educational methods are at the 

second level. 

 

3.1.4. Evaluation 

A survey is given to the students at the end of the programme and their opinion are 

taken as feedback. 

3.2. Management 

3.2.1. Staff 

The staff structure of the CET is a bit complicated. Sometimes the CET gets support 

from academicians or NGOs. The management system of the CET is very simple. There is an 

administrative board and there are 6 or 7 people at this board. All the board members are 

working as volunteer. 

 

3.2.2. Collaboration and professional development of in-service teachers 

CET usually have collaboration with academicians (for example from Lincoln 

University) or NGOs (for example Untouched World). 

 

3.3.3. First aid 

The other important point is the security of the students. The educators of the CET are 

responsible for the security so if any medical problem happens, the educators contact directly 

to the related departments.   
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3.2.4. Expenditure 

The CET and has an internet web-site. The schools can have an appointment via this 

web site.  The CET does not have any other advertisement tool but it accepts donations. It is 

like an NGO so sometimes it can use some governmental buildings. The CET also takes 

money from the students for joining to the education programmes. The cost of a founding 

like the CET is around 20,000- 30,000 NZ $ if the building construction is excluded. 

 

RESULT   

Auckland City Council, Christchurch Polytechnic Institute of Technology and 

Canterbury Environmental Trust are carried out outdoor environmental education 

successfully. It is thought that their education programmes and applications are important at 

this success: 

- The target groups of Auckland City Council and Canterbury Environmental Trust are 

primary school students. Hanna (1995) emphasizes that environmental education should start 

at early ages. These two institution’s target groups are coherent with the literature. 

- Especially Auckland City Council carries out CIPP evaluation model. There are four 

main concepts at this model: context, input, process, and product (Stufflebeam, 2003) so the 

education programmes of the Council should be analysed detailed.  

- Auckland City Council also selects the environmental subjects from daily life. 

Palmberg and Kuru (2000) and Piller (2002) say that outdoor environmental education 

subjects should be selected from daily life and the subjects should be problem-based. 

- All these institutions carries out experiential education. The literature emphasizes that 

outdoor education should be experiential (Brookes, 2004; Goudie, 2008, Auer, 2008). 

- Goudie (2008) emphasizes that there should be collaboration between universities, 

NGOs and governmental institutions and these three institutions have collaborations. 

 

SUGGESTIONS 

1. The outdoor education is open to new developments. Turkey knows the importance 

of outdoor education because some outdoor environmental education projects are funded by 

TUBITAK (The Scientific and Technological Research Council of Turkey) within 4004 

coded science and society projects. On the other hand the funding of these projects is not 

enough, the outdoor education in Turkey needs to institutionalisation. This institutionalisation 

is important to have sustainable environment education in Turkey.  

2. NGOs, private and governmental sectors should support the outdoor education 

activities in terms of money and morally. Each outdoor activity needs time, budget and 

security. The institutions and educators should be supported in terms of outdoor education. 

United Nations (UN) within Global Compact wants private sector to support some 

environmental organisations. For example Garanti Bank supports WWF (The World Wide 

Fund for Nature) or Koc Holding looks after monk seal ‘Badem’ and funds Badem’s looking 

after. UN within Global Compact can force the private sector in order to fund the outdoor 

education centres. 

3. The outdoor education departments and centres should be opened within universities. 

The Sports Vocational Schools at the universities have camp activities. These schools have 

essential backgrounds and infrastructure so the outdoor education departments might be 

opened within these schools. The adventure education and the environmental education 

departments might be under The Sports Vocational Schools. The graduated students from the 

outdoor education departments might work various outdoor education centres.    

4. The National Ministry of Education of Turkey (MEB) and Higher Education Council 

of Turkey (YOK) might revise the curriculum. Environmental education course might be 
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compulsory course at the primary, secondary and tertiary levels. There is eco-school project 

of MEB so it needs environmental education teachers. The deficiency of teachers might be 

supplied from graduated students from the outdoor education departments of the universities. 

5. The outdoor educations centres should be opened at the universities. The outdoor 

environmental education covers different disciplines such as Biology, Education, Geology, 

Geography, Tourism, Economy, History, Culture, Anthropology etc. It might be unsufficient 

to think and place the outdoor education under a department. If an outdoor education centre is 

set up then it would be easy to work with different disciplines (Bunderson& Cooper, 1997; 

Piller, 2002; Brookes, 2004). There are thesis researches which are directed collaboration 

with different disciplines at the Otago University of New Zealand.  

6. Otago University is the most successful university in terms of carrying out 

sustainability in NZ. There is a Sustainability Centre of the Otago University (Otago 

University, 2012) and interdisciplinary researches are happened at the centre. The vice 

chancellors of the universities came together in order to discuss sustainable using of the 

natural environment in Tallories, France in 1990. They decided what the responsibility of the 

universities are for sustainable development under 10 topics (Tallories Declaration Action 

Plan, 2012). One of the topics was related to what the universities’ strategic plans should be 

for sustainability, to develop new education programmes, collaboration with NGOs and 

schools, to support primary, secondary and tertiary levels for environmental education. The 

Tallories Agreement was signed by 436 vice chancellors of the universities from 52 countries. 

The Ankara University is the one university which signed the agreement from Turkey 

(Tallories Declaration, 2012). The universities in New Zealand have own ‘sustainable 

strategic plan’ although none of them signed this agreement. These universities carry out 

recycling, compost production, pick up the waste according to the components, plant the local 

flowers and trees, green building designs, alternative energy resources, using energy 

efficiently in the campus. They also organise different educations and activities for the 

students, employees and academicians. 

- The activities of the Ankara University are not known. YOK might want the 

universities to have a sustainable strategic plan, carry out it and to share their acquisitions 

with the other universities.  

- A sustainable centre might be set up like Otago University. The scientific researches, 

various educations and activities might be carried out there.  

7. The University of Waikato Teaching Development Unit organises some workshop for 

the academicians in order to develop their professional development. One of the topics of 

these workshops was “Integrating ‘sustainability’ concept into teaching: How can I teach 

sustainability if I do not know its meaning”. I attended to this workshop on the 14th of 

February, 2012 and there were academicians from management, ecology, education, tourism, 

natural science, engineering, law, economy departments. All these academicians were 

mentioning sustainability within their courses so I thought that it should be more useful to set 

up an independent sustainability centre instead of having a department under a faculty. 

8. It is very obvious that it is not easy to set up and open a department or centre, to 

organise staff, education programme, technical infrastructure etc. However if the universities 

start to outdoor education somewhere, it will be develop slowly slowly in further times. Each 

feedback from the academicians, employees, students or in-service teachers will help to 

improve more developed education programmes, have favourable outputs. 

9. There are no ‘one size fits all’ education programme so each country can consider 

own outdoor education situation. The countries can develop own education programmes and 

use own infrastructure because the outdoor environmental education programmes should be 

placed-based (Brookes, 2004; Emmons, 1997; Harrison, 2010; Irwin, 2010; Lugg & Slattery, 

2003; Piller, 2002) and problem-based (Palmberg& Kuru, 2000; Piller, 2002). Every country 
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might have various environmental resources and problems so they can develop various 

outdoor education activities. 

10. The target groups of Auckland City Council and Canterbury Environmental Trust 

are primary school students; the target group of Christchurch Polytechnic Institute of 

Technology is university students. There might be held an interview with some institution 

whose target group is secondary school students. Their programme and outputs might be 

different.  
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APPENDIX 

 

Interview questions  

Permission: Could you please give me permission to record your voice?:  

1. How many years has this centre/ foundation been going? 

2. What are the aims of this centre/ foundation? 

3. How many staff are there working in your centre/ foundation? 

4. What sort of qualifications do you look for when you take on staff/ when you 

interview staff? 

5. Could you tell me about your management structure? 

Could you tell me how this centre is managed? 

6. I understand that you run a special environmental education program. 

Could you please tell me about the design of this program? 

For example; Who designed? Have there been any changes over time? 

7. Do you think there would be further changes in the future?(about education program) 

8. Have you had any problems/ difficulties with your education programs? 

Could you please explain these problems/ difficulties? 

How did you solve these problems/ difficulties? 

9. I know that some centres use drama, role playing, hand-on activities etc. What about 

you? Which activities do you use?  

10. Do you have follow up procedures after a group has gone through a course? For 

example; course assessment? 

11. Can you tell me about safety procedures? 

12. How do people find out about your centre, and your programs that you offer? 

What sort of information do you give people who contact you? 

13. Can we talk about funding? Can I ask about funding? 

I would like to know are you privately funded, government funded, grant funded..? 

14. How much does the establishment/running cost such as a centre/foundation? 
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ABSTRACT 
 

The concept of entrepreneurship is a relatively recent concept introduced into educational programs and 

educational literature and the current study was conducted to determine the entrepreneurship 

characteristics possessed by pre-service teachers who are expected to educate future generations. The 

study employed the descriptive survey model. The sampling of the study is comprised of 239 pre-service 

science teachers from the universities of Kırıkkale and Amasya. The collected data were subjected to 

exploratory factor analysis (EFA) through SPSS program package and KMO value was found to be .910 

and α reliability value of each factor was calculated to be ranging from .76 to .92. The exploratory factor 

analysis revealed that the scale is made up of four factors and then confirmatory factor analysis was 

carried out to confirm the factor structures of the scale. The results of the confirmatory factor analysis 

conducted by using maximum likelihood technique without putting any restrictions, the values of 

goodness of fit indices were found as follows; χ2sd=344= 650.1, p<.001, χ2/d = 1.89, RMSEA= 0.061, 

GFI= 0.89, AGFI= 0.91, CFI= 0.9 and IFI= 0.89. As a conclusion, 28-item Science Laboratory 

Entrepreneurship Scale explaining 52.136% of the total variance was developed.   

 

Keywords: Science Laboratory; Entrepreneurship; Pre-service Teachers. 

 

INTRODUCTION 

When the literature on entrepreneurship is examined, it is seen that there are many 

definitions made for it and the research and definitions mostly focus on entrepreneurship in 

the field of administration and economics (İşcan & Kaygın, 2011; Keleş, Özkan & et al.,  

2012; Bilge & Bal, 2012; Yılmaz & Sünbül, 2009; Ercan & Gökdeniz, 2009; Korkmaz, 2012; 

Kılıç, Keklik & Çalış, 2012). In addition to this research, there are some studies conducted in 

the field of education (Argon & Selvi, 2013; Bacanak, 2013). If the definitions of 

entrepreneurship given in this research are subsumed under a single roof; then, it is seen that 

the person who is aware of the current situation, making effort to turn negative states into 

positive, adapting to changing conditions, having courage to take risk, open to novelties and 

having creative thinking skill and activating past experiences to find solutions to new 

situations is called entrepreneur and his/her actual activities are called entrepreneurship. 
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When the literature is examined, it is seen that there are some common characteristic of 

entrepreneurs: a) They are tolerant to ambiguity, b) They have a need for independence, c) 

They can take risk, d)They are open to novelties, e) They have self-confidence, f)They are 

open to cooperation, g) They have inner control, h) They have creative thinking skill, i) They 

are in need of achievement, j) They are proactive, k) They can take initiatives, l) They are 

open to solutions and opportunities, m) They are courageous, n) They are ambitious (Hisrich 

& Peters, 1998;  Cansız, 2007; Avşar, 2007; Curth, 2011; Bozkurt & Alparslan, 2013). 

Considering these characteristics, it is clear that social and cultural milieu, personal 

experiences and education are basic determinants of entrepreneurship (Lee, Chang & Lim, 

2005).  

The general purpose of entrepreneurship education is to impart attitudes, information 

and skills to students so that they can behave like an entrepreneur. This process can be 

incorporated into general education in different ways (European Commission, 2012). 

According to Heinonen (2006), the main goal of entrepreneurship education should be to 

uncover some hidden traits in the personality of an individual that would remain latent 

otherwise and to make the individual aware of these traits.  An entrepreneur can prevent 

wrong actions and make more effective use of resources (cited, Bozkurt & Alparslan, 2013). 

Thus, characteristics of entrepreneurship can affect economic and social developments of a 

society and educational programs should be adjusted to nurture these characteristics.  

In today’s educational programs, students are defined as individuals who can think 

analytically, learn by means of inquiry and research, find effective solutions to existing 

problems and work in cooperation. While skills aimed to be imparted to students in science 

program are being explained, life skills as well as scientific process skills are emphasized. 

These life skills are divided into sub-groups that are analytical thinking, decision making, 

creative thinking, entrepreneurship and team work (MEB, 2013). In Elementary Education 

Science Programs put into effect in 2013 by The Board of Education and Discipline of The 

Ministry of National Education, it is stated that the characteristics of entrepreneurship should 

be possessed by teachers and pre-service teachers to educate enterprising individuals in the 

classroom environment, strengthen and reinforce students’ characteristics of entrepreneurship 

and create environments suitable for students to come up with innovative ideas.   

The lack of the above-mentioned skills and competencies in pre-service teachers to 

teach science courses including science, technology and society is a subject of greater interest 

because science programs offered to students at high school and university cover key 

concepts needed by students to understand the world around them (Deveci & Çepni, 2014).  

Entrepreneurship is a relatively new concept dealt with in educational programs; thus, 

there is not much research to make its applications widespread and this has increased the 

research interest in the concept.  

 The current state requires teachers to assume some responsibilities to create 

opportunities for students to develop their reasoning, discovery and application skills so that 

they can be more advantageous and successful in settings whose borders are quite uncertain 

(Neck & Greene, 2011). In the visions of teacher training programs, the necessity of 

promoting scientific process skills and life skills of pre-service teachers through active 

learning methods is clearly stated. For effective teaching of the concept of entrepreneurship in 

the classroom environment, pre-service teachers should be provided with adequate theoretical 

and applied information. It can be argued that teachers not gaining enough information and 

experience on entrepreneurship during their undergraduate education or through in-service 

trainings may experience some problems in giving entrepreneurship instruction to their 

students (Deveci & Çepni, 2014).  

 Teachers should be able to use various materials and equipments to make students 

active for the acquisition of the skill of entrepreneurship and this should be taken into 
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consideration in the training of pre-service teachers. In this regard, activities promoting the 

development of cooperative skills at schools, encouraging students to make independent 

decisions, supporting alternative inquiries and solutions and enabling students to struggle with 

difficulties and disappointments they are confronted with should be incorporated into teaching 

programs (Entrepreneurship Education, 2012).  

 Seikkula-Leino (2011) state that there is a need for activities promoting students’ 

interactive learning and reflective  thinking and involving problem-based learning, 

cooperative learning, group and peer works, team works, drama and learning diaries for 

entrepreneurship education. In this connection, it seems to be important to determine the 

extent to which life skills are involved in science instruction through laboratory activities. 

Thus, the main focus of the current study is to develop a scale to determine the effect of 

science laboratories on pre-service teachers’ entrepreneurship skills. 

 

METHODOLOGY 

a) Study Group 

The study group of the current research consists of 102 fourth-year pre-service science 

teachers from the Education Faculty of Kırıkkale University in 2014-2015 academic year and 

137 fourth-year pre-service science teachers from the Education Faculty of Amasya 

University; thus, totally 239 pre-service teachers participated in the study. In the 

determination of this sampling, one of the probabilistic sampling methods, purposive 

sampling selection method was employed in the current study (Çepni, 2014).  The results of 

the literature review showed that the sampling size should be 5-10 times bigger than the 

number of items. Moreover, sampling size smaller than 100 is considered to be inadequate 

and unreliable (Şencan, 2005). Comrey and Lee (1992) categorized the sampling size as 

follows: 50 “very small”, 100 “small”, 200 “suitable”, 300 “good”, 500 “very good” and 1000 

and more “perfect” (cited from Yiğit, Bütüner & Dertlioğlu, 2008; Şencan, 2005).   

 

b) Data Collection Instrument 

The study was conducted by using descriptive survey model. Descriptive survey method 

is a method used to collect numerical data related to a given variable and to describe the 

characteristics of the trial (study) group in the variable. (Büyüköztürk, 2012). 

The current study was conducted to develop a scale and during the process of scale 

development, the following stages were pursued (Tezbaşaran, 2008; Azaltun, 2008; Karasar, 

2014; Balcı, 2009); 

1. Literature review stage: When a literature review in relation to “Science Laboratory 

Entrepreneurship Scale” was conducted, it was found that there is no study dealing with such 

a scale in the field of education. Thus, the literature review focused on the research conducted 

and the scales developed in the field of administration and economics in relation to the 

concept of entrepreneurship (Avşar, 2007; Cansız, 2007; Karabulut, 2009; Çarıkçı & 

Koyuncu, 2010; Yılmaz & Sünbül, 2009; Florian, Karri & Rossiter, 2007).   

2.  Stage of determination of the characteristics to be measured: Inquiries were carried 

out to determine the characteristics on which entrepreneurship was built, which characteristics 

should be observed in pre-service teachers to call them entrepreneurs; the characteristics 

reported in the literature of administration and economics to be possessed by entrepreneurs 

were determined and these characteristics were adapted to the field of science and thus, the 

characteristics to be measured were collected under 8 headings. These headings are; a) 

Tolerance to ambiguity, b.) Need for independence, c.) Risk taking, d.) Innovativeness, e.) 
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Self-confidence, f.) Cooperation, g.) Inner control, h.) Creativity (Avşar, 2007; Cansız, 2007; 

Karabulut, 2009; MEB, 2009). 

3. Stage of item pool construction: Following the completion of the literature review 

related to entrepreneurship, the scales found in the literature were examined, the items of the 

scales found in the filed of administration and economics were adapted to the field of science 

and then by considering the laboratory setting and student behaviors in this setting, the items 

were written (Avşar, 2007; Cansız, 2007; Florian, Karri & Rossiter, 2007). In this way, an 

item pool comprised of 47 items was constructed. The distribution of these items across the 

above-mentioned characteristics to be measured is as follows: Six items for tolerance to 

ambiguity; 6 items for need for independence, six items for risk taking, six items for 

innovativeness, six items for self-confidence, six items for cooperation, five items for inner 

control and six items for creativity. 

4. The stage of seeking expert opinions: While developing the draft of the scale, 

opinions of three experts were sought. Feedbacks were taken from the experts about the 

suitability of the items, the extent to which the items measure the target characteristics, 

comprehensibility of the items by the reader and possible corrections to be made (Tezbaşaran, 

2008). 

5. Revision and editing of the scale: In light of the feedbacks taken from the experts, 2 

items were changed and 4 items were rearranged. Following these corrections, final form of 

the 47-item five-point Likert scale (1: Strongly Disagree, 2: A Little Bit Agree, 3: Agree, 4: 

Strongly Agree, 5: Completely Agree ) was given.  

6. Administration stage: The developed scale consisting of 8 dimensions and 47 items 

was administered.   

 

c) Data Collection 

The participants of the study are fourth-year pre-service science teachers and they took 

the course of “Science Laboratory Applications” for two terms in their third-year. As they 

already completed the course of Laboratory Applications, fourth-year students were selected 

to administer the scale.  

 

d) Data Analysis 

Both exploratory and confirmatory factor analyses were conducted to establish the 

construct validity of the “Science Laboratory Entrepreneurship Scale”. Factor analysis is used 

to establish the construct validity. It is a statistical method aiming to bring related variables 

together and thus, to reduce the number of factors (Seçer, Halmatov & Gençdoğan, 2013). 

Exploratory Factor Analysis (EFA) examines the connected basic constructs contained by a 

data set and aims to elicit the factor by looking at the correlation between variables 

(Büyüköztürk, 2012). Confirmatory factor analysis is grounded on the principle of taking the 

relationships between observed variables and latent variables (items and factors) as 

hypotheses and testing them. In other words, confirmatory factor analysis is a structural 

equation model addressing the relationships between observed variables and latent variables 

(Korkmaz, 2012). In the confirmatory factor analysis, maximum likelihood technique was 

employed.  

The suitability of the data for factor analysis can be investigated with Kaiser-Meyer-

Olkin (KMO) coefficient and Barlett test (Büyüköztürk, 2012). Kaiser-Meyer-Olkin (KMO) 

coefficient offers information about whether the data are suitable for factor analysis and 

suitability of the data for deriving factor. It is expected to be higher than .60.  Barlett test 

investigates the correlation between variables and it is expected to be lower than .005. If the 
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results of KMO and Barlett tests satisfy these criteria, then it means that the study is suitable 

for conducting factor analysis. 

The following three criteria need to be taken into consideration for sorting out the items 

that do not measure the same construct; 

1- Factor loading value should be >.45. When the number of items is low, then this 

value can be taken as >.30 (Şencan, 2005). 

2- High factor value in a single factor: the difference between two high loading values 

should be at least .10. According to Büyüköztürk, in a multi-factor construct, an item giving a 

high loading value in more than one factor is overlapped and should be discarded from the 

scale. Following the operation of exclusion, EFA needs to be repeated (Durmuş, Yurtkoru & 

Çinko, 2013; Tavşancıl, 2002) 

3- Common factor variance should be converging to 1.00 or higher than 0.66.  

Following the completion of factor analyses, reliability analysis for each factor should 

be conducted. The reliability coefficient (α) calculated should be .70 or higher  (Durmuş, 

Yurtkoru & Çinko, 2013; Şencan, 2005; Tavşancıl, 2002 ). 

 

FINDINGS 

In the study, exploratory factor analysis (EFA) was employed to test the construct 

validity of the scale to be developed (AFA). In order to test the suitability of the data for 

factor analysis, Kaiser-Meyer-Olkin (KMO) coefficient and Barlett test were used. The 

findings obtained are presented below; 

Table 1. KMO and Barlett Test Results for the Scale  

KMO and Barlet Test Values    

Kaiser-Meyer-Olkin Sampling Adequacy   0,91 

Barlett Sphericity  test  χ
2
               2896,236 

  Sig.                      .000 

As the result of KMO test was found to be higher than .60 and also be suitable for 

Barlett test results, factor analysis was started.   

First, the factor analysis was administered to 47 items. In the first administration, KMO 

value was found to be .920, Barlett test data 5504.911 were found to be explaining 45.364% 

of the total variance and α reliability coefficient is .951. According to the data, 9 items having 

a factor loading value lower than .30 (E5.2; E5.1; D4.4; D4.3; A1.5; G7.3; D4.2; A1.6; C3.2) 

and five items having a loading value in a single factor lower than .10 and giving loading 

values to more than one item (B2.6; H8.1; E5.3; A1.1; C3.1) were excluded; thus, a total of 

14 items were excluded from the scale in the first stage. Then, the remaining 33 items were 

subjected to factor analysis once more.  

The results of the second EFA revealed that KMO value is .914, Barlett test data 

3630.475 were found to be explaining 50.587% of the total variance and α reliability 

coefficient is .937. According to the data, 3 items having a loading value in a single factor 

lower than .10 and giving loading values to more than one item (G7.1; F6.5; B2.1) and 1 item 

having a factor loading value lower than .30 (C3.5); thus, totally 4 items were discarded from 

the scale. Then, the remaining 29 items were subjected to factor analysis once more. 

The results of the third EFA revealed that KMO value is .912, Barlet test data 3024.466 

were found to be explaining 51.654% of the total variance and α reliability coefficient is .927.  
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According to the data, 1 item having a loading value in a single factor lower than .10 and 

giving loading values to more than one item (G7.5) was excluded from the scale and final 

factor analysis was conducted on the remaining 28 items.  

According to the results of the fourth EFA, KMO value was found to be .910, Barlett 

test data 2896.236 were found to be explaining 52.136% of the total variance and α reliability 

coefficient is .924. In the structure constructed in this way, the contribution of the first factor 

to the explained variance is 17.241% and its eigenvalue is 4.827; the contribution of the 

second factor to the explained variance is 14.525% and its eigenvalue is 4.067; the 

contribution of the third factor to the explained variance is 10.353% and its eigenvalue is 

2.899 and the contribution of the fourth factor to the explained variance is 10.018% and its 

eigenvalue is 2.805. Although some other factors having an eigenvalue higher than 1 are 

observed, eigenvalue curve reaches a plateau after the fourth factor. Therefore, it was thought 

that four-factor structure would be more suitable.  

 

 

Figure 1. Scree Graph 

When the line graph belonging to the factors is examined, it is seen that breakages 

occurred in 4 points.  As it was observed that values at the fourth breakages and at the 

following ones are close to each other and low, from the results of EFA, it was concluded that 

the scale consists of four factors. Bu using Varimax vertical rotation technique, the factors 

were more clearly separated and the obtained EFA results are presented in Table 2.  

As can be seen in Table 2, item D4.6 gives factor values to items 2 and 4 and item C3.4 

gives factor values to items 1 and 3. As the factor values given to both factors are not lower 

than .10, they were not excluded from the study (Büyüköztürk, 2012). 

The data presented in Table 2 in relation to EFA results and item contents were 

examined and then expert opinions were sought. In light of the feedbacks given by the expert, 

factor names representing the items were determined as follows; the name of the first factor is 

“Communication-Self-efficacy”, the name of the second factor is “Creativity”, the name of 

the third factor is “Risk Taking” and the name of the fourth factor is “Need for Achievement”. 
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Table 2. EFA Results  

Item Factor 

 Factor -1 Factor -2 Factor -3 Factor -4 

F6.2 .750    

F6.1 .687    

F6.4 .671    

E5.5 .669    

F6.3 .661    

E5.4 .661    

E5.6 .645    

G7.2 .481    

D4.5 .463    

H8.4  .787   

H8.3  .758   

H8.5  .662   

H8.6  .628   

H8.2  .600   

D4.1  .544   

D4.6  .519  .407 

C3.6  .461   

G7.4  .421   

A1.2   .641  

A1.4   .617  

C3.3   .602  

C3.4 .420  .599  

A1.3   .563  

F6.6   .471  

B2.3    .743 

B2.4    .722 

B2.5    .630 

B2.2    .579 

 

 Confirmatory factor analysis was conducted to confirm the factor structures of the scale 

determined to be consisting of four factors as a result of exploratory factor analysis. The 

goodness of fit values obtained as a result of confirmatory factor analysis conducted by using 

maximum likelihood technique without imposing any restrictions are as follows; χ2sd=344= 

650.1, p<.001, χ2/d = 1,89, RMSEA= 0.061, GFI= 0.89, AGFI= 0.91, CFI= 0.9 and IFI= 0.89. 

These values show that χ2/d value exhibits a perfect fit and the values of the other goodness 

of fit indices are acceptable. That is, the model obtained proves that the factors are confirmed 

by the data. Factorial model of the scale and values related to factor-item correlation are given 

in Figure 2.  
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Figure 2. Confirmatory Factor Analysis Correlation Diagram   

Following the factor analyses, correlations between scores obtained from each 

item and scores obtained from the factors were calculated via total correlation 

method and thus, the extent to which each item can contribute to the general purpose 

was tested. Item-factor correlation values found for each item are presented in Table 

3.  

Table 3: Item – Factor Correlation Analysis Results  

F1  F2 F3  F4 

I. r I. r I. r I. r 
F6.2 ,722(**) H8.4 ,805(**) A1.2 ,676(**) B2.3 ,783(**) 
F6.1 ,748(**) H8.3 ,807(**) A1.4 ,703(**) B2.4 ,780(**) 
F6.4 ,707(**) H8.5 ,734(**) C3.3 ,672(**) B2.5 ,760(**) 
E5.5 ,698(**) H8.6 ,710(**) C3.4 ,738(**) B2.2 ,742(**) 

F6.3 ,743(**) H8.2 ,705(**) A1.3 ,726(**)   

E5.4 ,689(**) D4.1 ,649(**) F6.6 ,586(**)   

E5.6 ,721(**) D4.6 ,619(**)     

G7.2 ,595(**) C3.6 ,535(**)     

D4.5 ,586(**) G7.4 ,631(**)     

          N=239; **=p< .001 
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As can be seen in Table 3, item test correlation coefficients vary between 0.586 and 

0.722 for the first factor; between 0.535 and 0.805 for the second factor; between 0.586 and 

0.738 for the third factor and between 0.742 and 0.783 for the fourth factor.  Each item is in a 

positive and significant correlation with the general factor (p<0.001). Thus, it can be argued 

that each item serves the function of its factor. General reliability coefficient of the scale is 

α=.924. Reliability values and item numbers of each factor are given in Table 4.  

Table 4. The Number Items in Sub-dimensions and Reliability Values of the Factors 

Dimension Item Number α-Reliability Value 

Communication-Self-confidence  9 ,859 

Creativity 9 ,853 

Risk Taking 6 ,766 

Need for Achievement  4 ,764 

Total 28 ,924 

 

DISCUSSIONS and RESULTS  

Within the current study, a scale consisting of 4 dimensions; communication-self-

confidence, creativity, risk taking and need for achievement, and 28 items was developed to 

determine the pre-service teachers’ entrepreneurship skills in a laboratory setting. There are 9 

items in the communication-self-confidence dimension, 9 items in the creativity dimension, 6 

items in the risk taking dimension and 4 items in the need for achievement dimension. 

Florian, Karri and Rossiter (2007) developed a scale to test the development of 

entrepreneurship orientation in business environment with the participation of 220 people and 

their scale is comprised of 42 items and 5 dimensions. They reported that the scale can 

explain 45.88% of the total variance. The dimensions in their scale are; proactive tendency, 

innovativeness, self-efficacy, achievement motivation and unconformity. The dimensions 

reported in their study and in the current study are in compliance with the literature; yet, the 

characteristics may be placed in different dimensions. According to Erkuş (2012) human traits 

are inherently in association with each other; thus, in some cases, it might not be suitable to 

reduce them into a single dimension. Accordingly, a specific feature should not be separated 

from the others. Instead, it should be seen as a component. What is more important is that the 

intersection areas in the structure of the component should not be ignored. In the current 

study, it was found that though they support the dimensions of entrepreneurship, the 

associated items were collected within four dimensions.  

The statistically significant results of the current finding are as follows; KMO value 

.910, Barlett test values 2896.236, significance value .000, explains 52.136% of the total 

variance, α reliability coefficient .924. These results concur with the literature findings 

(Büyüköztürk, 2012; Şencan, 2005; Tavşancıl, 2002; Durmuş, Yurtkoru & Çinko, 2013). 

When the literature on entrepreneurship is examined, it is seen that totally 7-8 

characteristics of entrepreneurship are mentioned (Cansız, 2007; Avşar, 2007). These are; 

tolerance to ambiguity, need for independence, risk taking, openness to innovation, self-

confidence, openness to cooperation, inner control and creative thinking skill. When EFA 

results and dimensions emerging in these results were compared to the factors in light of 

expert opinions, the items were decided to be collected under four factors. In this regard, the 

study concurs with the literature.  
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The study was conducted with the participation of university students. This sampling 

can be expanded by including elementary and secondary school students. The scale developed 

within the current study is assumed to evaluate the current state and development of the 

entrepreneurship skills of pre-service teachers by means of laboratory activities. This scale 

can be used as a data collection instrument in research dealing with the effects of various 

teaching models and laboratory approaches on individuals’ learning outcomes. When the 

scale is used together with different demographic features of students, it may serve different 

purposes. 
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APPENDIX 

 

 

 

DIMENSION CHARACTERISTIC 1 2 3 4 5 

C
O

M
M

U
N

IC
A

T
IO

N
-S

E
L

F
-E

F
F

IC
A

C
Y

  

I can do my part in a group work  (     ) (     ) (     ) (     ) (     ) 

I show respect to different opinions expressed in discussions 

involved in an experimental process  
(     ) (     ) (     ) (     ) (     ) 

I can make co-decisions in cooperation with my group members  (     ) (     ) (     ) (     ) (     ) 

I feel happy when experimental data comply with the hypothesis  (     ) (     ) (     ) (     ) (     ) 

I can motivate my group members in laboratory activities  (     ) (     ) (     ) (     ) (     ) 

I do an experiment to learn something rather than just for the sake 

of conducting it  
(     ) (     ) (     ) (     ) (     ) 

I feel confident while defending my ideas (     ) (     ) (     ) (     ) (     ) 

I want to be successful for myself not for others  (     ) (     ) (     ) (     ) (     ) 

I prefer to make use of technologies in experiments (     ) (     ) (     ) (     ) (     ) 

C
R

E
A

T
IV

IT
Y

 

By evaluating existing solutions, I come up with new solutions  (     ) (     ) (     ) (     ) (     ) 

I can find original solutions to problems  (     ) (     ) (     ) (     ) (     ) 

I can reach a solution by seeing the positive sides of negative 

situations  
(     ) (     ) (     ) (     ) (     ) 

I can make synthesis by combining my daily life experiences with 

the newly learned information  
(     ) (     ) (     ) (     ) (     ) 

I capitalize on my prior experiences to find a solution to a 

problem  
(     ) (     ) (     ) (     ) (     ) 

I can propose new ideas that can lead to the solution of a problem  (     ) (     ) (     ) (     ) (     ) 

I can adopt a point of view of a problem different from the 

viewpoints of others  
(     ) (     ) (     ) (     ) (     ) 

I work spontaneously without making plans  (     ) (     ) (     ) (     ) (     ) 

I can motivate myself  (     ) (     ) (     ) (     ) (     ) 

R
IS

K
 T

A
K

IN
G

  
 

I do not feel hopeless in the face of failure  (     ) (     ) (     ) (     ) (     ) 

If there are external interventions while conducting an 

experiment, I can go on without feeling distracted  
(     ) (     ) (     ) (     ) (     ) 

I immediately test the hypothesis I have constructed for the 

problem  
(     ) (     ) (     ) (     ) (     ) 

I do not hesitate to test the variables involved in the hypothesis  (     ) (     ) (     ) (     ) (     ) 

I can produce alternative solutions to the problem involved in the 

experiment  
(     ) (     ) (     ) (     ) (     ) 

I can complete the works left uncompleted by my team mates (     ) (     ) (     ) (     ) (     ) 

N
E

E
D

 F
O

R
 

A
C

H
IE

V
E

M
E

N
T

  

I can myself provide the equipments and tools required for an 

experiment  
(     ) (     ) (     ) (     ) (     ) 

I can test my opinions without the approval of others  (     ) (     ) (     ) (     ) (     ) 

When I encounter a problem, I can motivate myself to find a 

solution   
(     ) (     ) (     ) (     ) (     ) 

I can make decisions on my own in the laboratory  (     ) (     ) (     ) (     ) (     ) 


