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Abstract

This study was carried out to determine the perceptions of pre-service classroom and science teachers related to the
concept of organic agriculture. The sample of the study consisted of 85 pre-service teachers, 57 from the Department of
Classroom Teaching and 28 from the Department of Science Teaching in Agr1 ibrahim Cegen University, in the
academic year of 2016-2017. In the study, a semi-structured questionnaire which includes the statement “To me,
organic agriculture means......” was used as data collection tool. In this study, the organic agriculture perceptions of
the pre-service teachers were determined under five main categories. The ratio of 'natural agriculture, which has the
highest percentage among these categories, is 41% among the pre-service classroom teachers while this ratio is 65%
among pre-service science teachers. It is among the recommendations of the study that the subjects related to organic
agriculture are removed from the elective courses and placed in the science curriculum.
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1. Introduction

Agriculture is an indispensable element of society's basic needs, especially for nutrition. 'Agriculture', which is
considered to be one of the applied sciences in the present day, can be defined as the most general form of activities to
obtain herbal and animal products (MEB, 2015). After the World War 11, the agricultural sector has had its share from
the rapid technological developments. Soil, water and air are contaminated, and the food produced by using various
chemical drugs and fertilizers have caused serious health problems in humans (Ak, 2004; Kilcher, 2007). The
conscious producers and consumers gathered together and developed the concept of organic agriculture for the
elimination of these emerging problems and the production and consumption of healthier products (Oztiirk, 2004).

Organic agriculture “includes human-friendly and environment-friendly production systems to restore the natural
balance that has been lost as a result of faulty practices in the ecological system, and it recommends the use of organic
and green fertilization, alternation, soil conservation, plant resistance, parasites and predators instead of synthetic
chemical drugs and fertilizers and it is a production method that takes the principle of increasing the quality of the
product, not the quantity increase in production” (Rehber and Turhan, 2001; Kilcher, 2007 ). The definition of organic
agriculture, approved by the International Federation of Organic Agriculture Movements (IFOAM) in Italy in 2018, is
that "Organic agriculture is a production system that sustains the health of soils, ecosystems and people." This system
is seen as an approach based on sustainable agricultural systems with its own specific principles and practices in the
period from the upbringing of organic products to the sale of their products (Demiryiirek, 2004). Organic agriculture is
not only a source of food production, but it is also sustainable agriculture and development, eco-tourism, preserves
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biodiversity, and it enables the elimination of the effects of erosion, desertification and climate change factors (Ozbag,
2010).

Nowadays, with the increasing level of education, the increase in the level of environment and health awareness leads
to an increase in the demand for organic agricultural products (Vatansever Deviren & Celik, 2017). Therefore, organic
agriculture practices are widespread in many countries. According to 2015 data, 50.9 million hectares around the world
are organic agriculture. This constitutes 1.1% of the total agricultural field (FIBL and IFOAM, 2017). According to
2012 data, the largest organic food market in the world is in the US (Bilen et al., 2012). Other important countries in the
world organic food market are Japan and Australia. The main countries in the European organic food market are
Germany, France and the UK (Willer & Klicher, 2011). In Turkey, organic agriculture has developed rapidly in the last
20 years. In the country, the number of crops increased by 42%, production area by 837% and production by 430% in
organic agriculture between 2002-2014 (GTHB, 2016). As a result of these developments, Turkey has become one of
the major countries that export organic food to EU. Moreover, Turkey, due to its climate and soil conditions are
favorable and with its more biological and genetic diversity, is a suitable country for organic agriculture system.
Therefore, its potential for organic agriculture is very high (Merdan & Kaya, 2013). These make the concept of organic
agriculture important for Turkey and the countries in the world.

In the rapidly developing and changing world, education systems also need to constantly improve themselves in
parallel with these developments. In this direction, educational programs in many countries are subject to changes in
line with the needs of the day (lyibil & Saglam Arslan, 2010). In this context, 3-8 grades science curriculum was
updated in 2017 in Turkey. However, in the previous curriculum of the science course, while the acquisitions of the
organic agriculture concept were included, the acquisitions related to the subject in the 2017 science curriculum were
removed and instead, the acquisitions of “local and global environmental problems” were added (MEB, 2017). The
subjects of organic agriculture and socio-scientific subjects are given within the scope of “elective environmental
education” (MEB, 2015). However, it is a known fact that elective courses are not selected according to the students'
will, and teaching of the other courses are usually conducted in selected elective courses (Oner, 2015; Ural Keles et al.,
2016). It is obvious that this will cause significant problems in the subject of “fraining all individuals as science
literate”, which is the basic vision of science course. In France, however, organic agriculture has taken its place in the
science program from the primary school third grade. At the sixth grade, this subject is under a separate section as
practice-oriented (Duco, 2008, p. 173).

On the other hand, it has been determined that the number of studies on the subject is quite limited. In the study
conducted with secondary school students by Akyol and Cam (2014), it was stated that the activities related to the
subject helped the students understand the importance of organic agriculture and help to eliminate their misconceptions
about the subject. In another study conducted by Toraman (2013), it was reported that students developed awareness
related to the importance of organic agriculture. Cavus (2013) found that the students who have advanced
epistemological beliefs have more comprehensive opinions about organic agriculture concept compared to the students
who have undeveloped epistemological beliefs. In another study conducted by Ulger (2009), it is stated that in the
science and technology curriculum of primary education, the acquisitions and activities allocated to organic agriculture
are insufficient and this is tried to be balanced with the Elective Agriculture course. In another study conducted by
Ceken (2010), it is emphasized to what extent “Organic agriculture" is included in elementary Science and
Technology curriculum, and it was determined that the subject does not have enough variety of activities in terms of
student centered applications and does not comply with the concept of spiral model. In their study, Warnick,
Thompson and Gummer (2004) stated that it is necessary to integrate the subjects related to agriculture and especially
organic agriculture in science courses.

On the other hand, the role of teachers in the success of education and training activities is a well-known fact.
Therefore, it is very important that pre-service teachers understand the concepts of their fields correctly as well as they
are equipped with general culture, profession and field knowledge. However, there is no study conducted with
pre-service teachers and teachers in the literature mentioned above. For this reason, it is a key concern how the concept
of organic agriculture, which is becoming more and more popular, is perceived by pre-service teachers who are going
to be science and class teachers and the instructors of science courses. From this point of view, the aim of this study is
to determine the perceptions of the pre-service teachers related to organic agriculture concept.
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2. Method
2.1 Research Method

In this study, phenomenology method, among qualitative research methods, is used (Cepni, 2012). In the
phenomonographic studies, the perceptions about the concepts and events are revealed realistically and wholly in a
natural environment (Yildirim & Simsek, 2006). Phenomenographic research is concerned with what people perceive,
understand and experience about the phenomena they encounter in the universe they live in. The definitions of the
individuals related to the phenomenon is not considered to be true or false in phenomenographic research. The
definitions of individuals related to the phenomenon to be researched (such as learning and teaching) are categorized.
The categorization of definitions makes it clear what individuals think (Koballa, Graber, Coleman, & Kemp, 2000).

2.2 Sample of the Research

The sample of the study consists of 85 pre-service teachers, 57 from the department of Classroom Teaching and 28
from the department of Science Teaching, from Agr1 ibrahim Cegen University in 2016-2017 academic years.

2.3 Data Collection Tool

Pre-service classroom and science teachers are given a semi-structured protocol in order to determine how they
perceive the concept of organic agriculture. This form includes the statement “To me, organic agriculture means .....”
The pre-service teachers were given 5 minutes to respond to this statement with their handwriting, and the definitions
were the main data source of the research.

2.4 Data Analysis

The data obtained from the study were analyzed with phenomenological analysis method. In the study, the expressions
were first put into black and white and then were divided into temporary pre-categories. Thanks to the preliminary
category, complex and complicated views were made clear and understandable. The preliminary category was
reviewed for the second time and the perception categories were created and the expressions included in these
categories were arranged. The data obtained from the study were analyzed with a field expert and a researcher. The
data were coded separately by two researchers and the expressions that made up the categories and perception
categories were determined. The cases in which researchers made the same coding in the coding of the data was
considered as consensus and the cases in which the researchers made different coding were considered as dissidence. In
cases in which one of the researchers run into a contradiction, the opinion of the other researcher was taken, and the
coding was done accordingly. The reliability of the data analysis in the study was calculated by using the Reliability =
Consensus / (Consensus + Opinion) formula (Miles & Huberman, 1994). The mean reliability of the coders for this
study was 86%. Research is accepted as reliable if the reliability calculations are above 70% (Miles & Huberman,
1994). The answers of some students were included in more than one category (Aydin, 2010; Cekmez, Yildiz, &
Biitiiner, 2012).

The data obtained as a result of analyzes are presented in tables by calculating percentage and frequencies for
pre-service science and classroom teachers.

3. Findings

In the study, in the analysis of the responds of the pre-service teachers to the statement “To me, organic agriculture
natural agriculture”, “agriculture without the use of chemical agents”, “agriculture without the use
GMO?”, “healthy agriculture” and “healthy future” categories were obtained. In this section, the expressions in these
five categories and their distributions in pre-service classroom and science teachers by calculating the percentages and

frequencies. In Table 1 below, the category of "natural agriculture” and the expressions in this category are indicated.

FE RT3
5

It is the first category which has the highest percentage related to natural agriculture category among the perception
categories generated from the responses of pre-service Classroom and Science teachers and consists of 6 different
expressions. When the Table 1 is examined, it is seen that the ratio of science pre-service science teachers' expressions
in this category is 65%, however, the ratio of the pre-service classroom teachers in this category is 41%. The
expression, which has the highest percentage among the teachers, is the expression of “natural agriculture” While the
ratio of this expression in pre-service science teachers is 25%, it is 14% in pre-service classroom teachers. While the
expression of “primitive agriculture” (14%) was observed only in pre-service classroom teachers, “naturality” (11%)
was found only in pre-service science teachers.
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Table 1. “Natural agriculture” Perception Category Generated from Pre-service Classroom and Science Teachers'

Responses and the Distribution of the Expressions

Perception Pre. Sci T.” Pre Class. T.™
Categories Expressions N=28 N=57
® ) @ (%)

Agriculture done in natural environment and in the 5 18 1 2
appropriate season

« . It is the agriculture that its soil, water and fertilizer in which 2 7 5 9

To me, organic . .

agriculture means therf: is nothing unn.atural. . . .

natural agriculture Agrlculture. done without interfering its soil fertilizer 1 4 1 2
Natural agriculture 7 25 8 14
Naturality 3 11 - -
Primitive agriculture - - 8 14

Total 18 65 23 41

* Pre-service Science teachers, ™ Pre-service Classroom teachers.

Table 2 below indicates the perception category of "agriculture without the use of chemical agents" and the
distribution of the expressions in this category.

Table 2. “Agriculture without the use of chemical agents” Perception Category Generated from Pre-service
Classroom and Science Teachers' Responses and the Distribution of the Expressions in This Category

Perception . Pre. Sci T. Pre Class. T.”
Categories Expressions N=28 N=57

O ) ()] (%)
“To me, organic Agriculture without hormones and pesticides 3 11 7 12
agriculture means the =~ Agriculture without chemical fertilizers 1 4 1 2
agriculture in which ~ Agriculture without pesticides 4 14 4 7
chemical agents are ~ Agriculture without chemical additives 5 18 3 5
not used.” Additive-free agriculture - - 4 7
Total 13 47 19 33

* Pre-service Science teachers, ** Pre-service Classroom teachers.

The perception category of "agriculture without the use of chemical agents" is the second category which has the
highest percentage and it consists of 5 different expressions. When the Table 2 is examined, it is seen that the ratio of
science pre-service science teachers' expressions in this category is 47%, however, the ratio of the pre-service
classroom teachers in this category is 33%. The expression, which has the highest percentage (18%) among the
pre-service science teachers, is the expression of “Agriculture without chemical additives.” And the expression
“Agriculture without hormones and pesticides” has the highest rate (14%) among the pre-service classroom teachers. It
can be seen in Table 2 that the expression “Additive-free agriculture” is the expression of only the pre-service
classroom teachers (7%) in this category.

Table 3 below indicates the perception category of " Agriculture without the use of GMO" and the distribution of the
expressions in this category.

The perception category of "Agriculture without the use of GMO " is the third category among the perception
categories and consists of 4 different expressions. When the Table 3 is examined, it is seen that the ratio of science
pre-service science teachers' expressions in this category is 47%, however, the ratio of the pre-service classroom
teachers in this category is 21%. The expression, which has the highest percentage (18%) among the pre-service
science teachers, is the expression of “Agriculture with natural seeds.” And the expression “GMO-free agriculture”
has the highest rate (12%) among the pre-service classroom teachers.
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Table 3. “Agriculture without the use of GMO” Perception Category Generated from Pre-service Classroom and
Science Teachers' Responses and the Distribution of the Expressions in This Category

Pre. Sci. T." Pre Class. T.™
Perception Categories Expressions N=28 N=57
® (%) ® (%)
“To me, organic GMO-free agriculture 3 11 7 12
agriculture means the Agriculture with the genetically unmodified seeds 1 4 3 5
agriculture in which Genetically unmodified product 4 14 1 2
GMO is not used.” Agriculture with natural seeds 5 18 1 2
Total 13 47 12 21

* Pre-service Science teachers, ** Pre-service Classroom teachers.

Table 4 below indicates the perception category of “healthy agriculture” and the distribution of the expressions in this
category.

Table 4. “Healthy agriculture” Perception Category Generated from Pre-service Classroom and Science Teachers'
Responses and the Distribution of the Expressions in This Category

Perception . Pre. Sci. T." PrS*Class.
Categories Expressions N=28 T."N=57
® () ® (%)
To me, organic Healthy foods 6 22 2 4
. Agriculture without harming the humans and - - 1 2
agriculture means .
healthy agriculture the enVIronrpent
Healthy agriculture - - 10 18
Total 6 22 13 24

*Pre-service Science teachers, ™ Pre-service Classroom teachers.

The perception category of “Healthy agriculture” is the fourth category among the perception categories and consists
of 3 different expressions. When the Table 4 is examined, it is seen that the ratio of science pre-service science
teachers' expressions in this category is 22%, however, the ratio of the pre-service classroom teachers in this category
is 24%. The expression, which has the highest percentage (22%) among the pre-service science teachers, is the
expression of “Healthy foods.” And the expression “Healthy agriculture” has the highest rate (18%) among the
pre-service classroom teachers.

The perception category of “healthy future” and the distribution of the expressions in this category are indicated in
Table 5 below.

Table 5. “Healthy Future” Perception Category Generated from Pre-service Classroom and Science Teachers'
Responses and the Distribution of the Expressions in This Category

Perception ‘ Pre. Sci. T." Pre Class. T.™
Categories Expressions N=28 N=57

® (%) ® (%)
“To me, organic Healthy future 4 14 - -
agriculture means Outliving 4 14 2 4
healthy future” Healthy outliving - - 4 7
Total 8 28 6 11

™ Pre-service Science teachers, ** Pre-service Classroom teachers.

The perception category of “Healthy future” is the fifth category among the perception categories and consists of 3
different expressions. When the Table 5 is examined, it is seen that the ratio of science pre-service science teachers'
expressions in this category is 28%, however, the ratio of the pre-service classroom teachers in this category is 11%.
The expression, which has the highest percentage (14%) among the pre-service science teachers, is the expression of
“Healthy future” and “Outliving” And the expression “Healthy outliving” has the highest rate (7%) among the
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pre-service classroom teachers while this was not expressed by pre-service science teachers.

4. Discussion and Results

In the study conducted to determine the perceptions of the pre-service science and classroom teachers related to
organic agriculture concept, five perception categories related to the concept of organic agriculture were obtained

CEINTS

although their rates were different. These are the categories of “natural agriculture”, “agriculture without the use of
chemical agents”, “agriculture without the use GMO”, “healthy agriculture” and “healthy future.” In this study, the
category with the highest ratio among the categories which are formed from the responds of both pre-service classroom
and science teachers is the category of “natural agriculture”. While the ratio of pre-service science teachers'
expressions in this category is 65%, it is seen that the ratio of the pre-service classroom teachers' expressions in this
category is 41% (Table 1). In the study, the second category with the second highest ratio among the pre-service branch
teachers is the category of “agriculture without the use of chemical agents.” While the ratio of pre-service science
teachers' expressions in this category was 47%, the percentage of the expressions of the pre-service classroom teachers
was 33% (Table 2). Based on these data, it can be said that both pre-service classroom and science teachers mostly
perceive the concept of organic agriculture as “natural agriculture" and this is followed by the perception of
“agriculture without chemical agents” (Table 1, 2). In the study conducted by Toraman (2013) in the literature, it is
stated that students express organic agriculture as “natural and reliable agriculture” In the same study, it is reported
that the expression “not containing chemical substances” is among the other statements that students use to describe
the concept of organic agriculture. In the study conducted by Cavus (2013) with 8th grade students, it is reported that
the students who have developed epistemological beliefs mostly define the concept of organic agriculture as “natural
agriculture”. On the other hand, Demiryiirek (2011) emphasizes that organic agriculture is not entirely natural
agriculture and that organic agriculture can be seen as an approach towards sustainable agriculture systems with its
own special principles and practices in the period from the cultivation of organic products to the sale of the products. In
the same study, the definitions related to organic agriculture often emphasize the prohibition or limitation of the use of
chemical, soluble and inorganic substances such as pesticides, fertilizers, growth regulators and animal hormones.

Another result of the study was that the rate of the pre-service science teachers was higher than the rate of pre-service
classroom teachers in terms of “natural agriculture” and “agriculture without chemical agents” (Table 1, 2). This is
thought to cause some problems. Because the primary school courses carried out by the primary school classroom
teachers in the 3™ and 4rd grade science classes are the first time that students meet with science subjects, and they
have an important place in their cognitive and affective learning. Therefore, it is very important for the classroom
teachers who carry out these courses to perceive the concepts related to their field completely and clearly as well as
being fully equipped with the knowledge of the field (Unisen & Kaya, 2015; Tiiysiiz & Balikg1, 2016).

In the study, the other perceptions of the pre-service science teachers related to the concept of organic agriculture are
“agriculture without the use of GMO (47)”, “healthy future (28)”, “healthy agriculture (22)”, respectively. In
pre-service classroom teachers, this is “healthy agriculture (24)”, “agriculture without the use of GMO (21)” and
“healthy future (11)”, respectively. Similar results are found in the literature limited to the subject. Ulger (2009), using
the interview technique with 94 students from 6%, 7t and 8 grades, stated that 95% of the students stated organic
agriculture is a healthy method. In the study by Cavus, (2013), it is stated that 8th grade students with developed
epistemological beliefs have the idea that organic agriculture cannot be done with GMO compared to the students who
have undeveloped epistemological beliefs. In the action research conducted by Toraman (2013), it is emphasized that
students had difficulty in explaining the importance of organic agriculture before the application, and the students
expressed organic agriculture as natural, healthy, environmentalist and reliable after the application. Therefore, it is
thought that the fact that pre-service science teachers' perceptions about the concept of organic agriculture have
different proportions from the pre-service classroom teachers can be derived from different courses taken in parallel
with the subject of organic agriculture at the undergraduate level.

5. Recommendations

Based on the results of this study, it is thought that it is very important to include the courses related to the
socio-scientific subjects in which the subject of organic agriculture is included in both pre-service classroom and
science teachers' curriculum. On the other hand, the subject of organic agriculture should be included more in the
subject of "Special Topics in Biology" which is taught in the department of science teaching, and enriching the course
with applications, activities and projects related to the subject may allow pre-service teachers to graduate from the
department more equipped. In addition, it can increase the awareness of our children about this important subject by
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removing the subjects of organic agriculture from the elective courses and putting them in the science curriculum.
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