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Abstract

The aim of this study is to explore the views of inservice science teachers on Socioscientific issues (SSI). The research was
carried out by using the phenomenological research, which is one of the qualitative research methods. The participants of
the study was formed by using the criterion sampling method, which is one of the purposeful sampling methods. The
participants were 6 inservice science teachers working in the western part of Turkey. In present study, the interview form,
developed by the researcherswere used as data collection tools. The data obtained from the research were transcribed.
Written documents obtained were analyzed mature by content analysis in accordance with the qualitative research
philosophy. As a result of the research, it has been observed that science teachers have different ideas about what SSI mean
and have difficulties to get out of certain subjects in giving examples to SSI. When the place of SSI in science education was
examined, it was found that the science teachers' opinions about the inclusion of SSI in science teaching is positive. It was
seen that the participants had difficulty in giving examples to SSI that should not be discussed in the classroom. Suggestions
were made in the light of the findings obtained from the present study.

0z

Bu g¢alismanin amaci, fen bilimleri 6gretmenlerinin sosyobilimsel konular hakkindaki goruslerini belirlemektir. Arastirma, nitel
arastirma yontemlerinden olgubilim deseni kullanilarak gergeklestirilmistir. Arastirmanin ¢alisma grubu, amagsal 6rnekleme
yéntemlerinden &l¢iit drnekleme ydntemi kullanilarak olusturulmus olup, Tirkiye’nin batisinda il Milli Egitim Mudurligi
blinyesinde gorev yapan 6 Fen Bilimleri 6gretmeninin katiimiyla gergeklestirilmistir. Arastirmada veri toplama araci olarak
arastirmacilar tarafindan olusturulan ve fen bilimleri alaninda uzman iki 6gretim Gyesinin gorisleri alinarak son hali verilen
gorisme formu uygulanmigtir. Arastirmadan elde edilen veriler transkript edilmistir. Elde edilen yazili dokiimanlar arastirma
problemine cevap olacak sekilde nitel arastirma felsefesine uygun olarak igerik analizi ile incelenmistir. Aragtirma sonucunda,
fen bilgisi 6gretmenlerinin sosyobilimsel konularin ne anlama geldigi konusunda farkli fikirlere sahip oldugu ve sosyobilimsel
konulara érnek vermede belli konular disina ¢ikmakta zorlandiklari gérilmiistiir. Ogretmenlerin géziinden sosyobilimsel
konularin fen egitimindeki yeri incelendiginde ise fen bilgisi 6gretmenlerinin sosyobilimsel konularin fen 6gretimine dahil
edilmesi konusundaki fikirleri olumlu yonde oldugu tespit edilirken katiimcilarin sinif igerisinde tartislmamasi gereken
sosyobilimsel konulara érnek vermekte zorlandiklari gortulmustir. Arastirmadan elde edilen bulgular 1siginda 6nerilerde
bulunulmustur.
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INTRODUCTION
1.1 Socioscientific Issues

Through the rapid advances in technology and changes in science affect the society and social experiences faster. This
change has also led to the emergence of dilemmas about many issues in terms of society. The issues that are considered as
controversial issues we encounter as a result of the developments in science and technology and which are considered from
different angles by different individuals in the society and of which positive and negative effects are evaluated in multiple ways
are generally called socioscientific issues (Sadler, 2004; Topgu, 2015). In other words, socioscientific issues are those which
cannot be easily described and ill-structured issues that do not have a single answer enabling the society to have different
perspectives on the moral and ethical dimensions as well as the scientific dimension related to the subject. In order for a topic to
be regarded as a socioscientific issue, it is not only necessary to include scientific and moral dimensions, but also to include the
effects of developments in science and technology on social life. Socioscientific issues involve many dimensions such as science,
social and ethical. These issues also play an important role in individuals’ development and effective completion of their
decision-making process. Such issues help individuals to develop effective discussion skills and to better understand the nature
of science concepts such as critical thinking, problem solving, and conscious decision making (Erduran and Aleixandre, 2007).

In the study on socioscientific issues by Zeidler, Sadler, Simmons and Howes, (2005) it is emphasized that these issues may
contribute to individuals’ ability to think about scientific issues taking into consideration the ethical points. These are among the
most popular and interesting issues of the 21st century in that they are mostly current issues, which, by their nature, involve
scientific developments closely related to society and are covered in daily life and in education (Atalay and Cayci, 2017). There
are several studies on the socioscientific issues. For instance, Sadler and Zeidler (2004) considered individuals’ ability to discuss
and analyse socio scietific issues as one of the complementary elements of science literacy. The authors argued that
socioscientific issues should be included in science education programs at the levels of secondary and university education.
Tarkmen, Pekmez and Saglam (2017) argue that pre-service teachers should learn more socioscientific issues in the courses
dealing with the correlations of the science-technology-society context which should employ student-centered methods and
techniques provided that they start to learn such issues from basic education. Cebesoy and Donmez Sahin (2013) examined
whether the attitudes of pre-service science teachers on socioscientific issues significantly vary in relation to different variables
and concluded that there was no such significant difference. Sezer (2017) compared the self-efficacy and attitudes towards
socioscientific issues and self-efficacy towards science among two groups of teachers, namely in-service teachers and those who
were not appointed. In the study the data were collected through the “scale of self-efficacy in science teaching” and the “scale
of socioscientific attitudes”. It is found that both groups of teachers have similar self-efficacy in regard to socioscientific issues
and attitudes towards such issues. Tiirkéz and Oztiirk (2020) examined the pre-service science teachers' decisions and their
justifications for these decsions concerning some socioscientific issues. They conclude that most of the preservice teachers,
although they differ in relation to the subjects, take different dimensions into consideration when making their decisions and try
to make decisions by considering the subject in a multi-dimensional holistic manner. Varal and Belge Can (2020) examined the
qualifications of pre-service science teachers about the pedagogical content knowledge in the context of socioscientific issues.
They conclude that the participants do not have adequate qualifications about the pedagogical content knowledge in terms of
“students’ comprehension of science” and “teaching strategies”. Akbulut and Demir (2020) carried a study on a sample of
science teachers to analyse their views on the methods and techniques used to teach socioscientific issues and on the effective
teaching of these issues. The authors found that the most frequently used method is class discussions in the teaching of
socioscientific issues and that the number of socioscientific issues covered in textbooks is not at the desired level. They
suggested that such issues should be included more frequently in textbooks. El Arbid and Tairad (2020) examined the views of th
science teachers in regard to the inclusion of the socioscientific issues in educational programs. They conclude that the
participants have positive views concerning the inclusion of the socioscientific issues in educational programs. They also
examined the positive and negative factors affecting the inclusion of the socioscientific issues in educational programs. In this
regard they found that for the participants both teaching strategies and having necessary knowledge about these issues are two
factors that faciliate the inclusion of the socioscientific issues in educational programs. For the participants the factors that make
the inclusion of the socioscientific issues in educational programs difficult, including the cultural differences among students and
their varying maturity levels. Nida, Rahayu and Eilks (2020) dealt with the Indonesian science teachers’ experience and
perceptions about science education involving the socioscientific issues. Nearly half of the participants are found to be familiar
with the science education involving the socioscientific issues. The participants reported that major barriers in delivering science
with socioscientific issues include limited student skills, the lack of knowledge and expertise among teachers and the centralized
educational programs. They suggest that in order to reduce such problems sources on science teaching based on socioscientific
issues should be designed and continous inservice training activities should be organized. Bayram- Jacobs et al. (2018)
developed and implemented teaching materials on socioscientific issues to improve science teachers’ pedagogical knowledge. In
the study, convincing findings were obtained indicating that science teachers can improve their pedagogical content knowledge
for socioscientific issues using a single module.

Majority of the studies on socioscientific issues carried out in Turkey focus on the views of the preservice teachers
(Akbulut and Demir, 2020; Atalay and Cayci, 2017; Kivang and Goérgili Ari, 2019; Sevim and Ayvaci, 2020; Tarkmen, Pekmez ve
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Saglam, 2017) and rare of them focused on elementary students’ views on SSI (Yildirim and Bakirci, 2020) whereas international
studies on socioscientific issues collect data from the inservice science teachers (Bosser ve Lindahl 2020; Friedrichsen, Ke, Sadler
and Zangori, 2020; Gurbuzkol and Bakirci, 2020; Tekgtz and Ercan Yalman, 2020). Although there are some studies in the latter
group which analysed the views of the pre-service teachers’ on socioscientific issues, the studies carried out in Turkey rarely deal
with how socioscientific studies can be integrated into the courses. The socioscientific issues were first introduced among the
science, technology, society and environment skills under the science education program in 2013. This group of skills aims at
“making students capable of using their knowledge, skills and understandings acquired in science courses in the fields of
economy, social relations and personal relations, to make informed evaluations about the actual scientific activities and to
internalize the ecological, economical, social and cultural dimensions of the sustainable development”. The science teachers are
expected to integrate social scientific issues into secondary education courses and to provide efficient teaching of these issues.
The aim of the study is to examine whether the opinions of the science teachers about teaching socioscientific issues differ
based on their professional experience. In parallel to this aim the study attempts to answer the following research question:

What are the views of the inservice science teachers with varying professional experience about socioscientific issues?

METHOD

Since the aim of this study is to determine the views of the inservice science teachers about the teaching of the
socioscientific issues, the phenomenology design, one of the qualitative research methods, was used in the study. In the
phenomenological design the data are collected from the participants’ views. In other words, phenomenology deals with the
analysis of individuals’ experience or their subjective evaluations about an event (Lester, 1999 cited in Ozen and
Karamustafaoglu, 2019). In such studies the data analysis focuses on the individual experiences and the meanings attached to
the phenomenon. The data collected are analysed using descriptive approach and direct quotations are frequently included. In
additionthe findings obtained within the framework of emerging themes and patterns are explained and interpreted in such
designs (Yildirrm and Simsek, 2013). The focus in the study is the views of the science teachers concerning the teaching of
socioscientific issues. The phenomenon analysed in the study is the views of the science teachers about the teaching of
socioscientific issues.

2.1 Participants

In the phenomenological studies the participants should be selected with caution in that they should have direct
experience on the topic at hand. The participants of the study are six science teachers working at public schools in Aydin. They
were chosen using the criterion sampling method which is one of the purposive sampling. In criterion sampling the participants
to be selected should bear some qualities. The participants are chosen based on these criteria (BlylUkoztirk, Kilig-Cakmak,
Akgiin, Karadeniz and Demirel, 2011). The criteria used were gender and having varying levels of professional experience.
Therefore, three female and three male participants were selected. Concerning the professional experience the participants
were divided into three categories: less experiences, medium-level experienced and very experienced. Less experienced
teachers are those with a teaching experience of 1-10 years. Those with the medium-level experience have been teaching for
the period of 10-20 years. Those classified as very experienced have a teaching experience of 20 years or more. Only one male
participants was working at a village school and the others at urban schools. One of the female participants is a graduate of
chemistry department. Demographical characteristics of the participants can be seen in Table 1.

Table 1. Demographical characteristics of the participants

Codes for the teachers Gender Professional experience Working place
T1 Male 1 year (less experienced) Village school
T2 Female 6 years (less experienced ) Central school
T3 Male 11years (medium-level experienced) Central school
T4 Female 15 years (medium-level experienced) Central school
T5 Male 25 years (very experienced) Central school
T6 Female 23 years (very experienced) Central school

2.2 Data Collection Tool

Data were collected through an interview form which was developed by the authors and reviewed by two specialists in
science teaching. Based on the feedback from the reviewers the form was finalized. Before the development of the interview
form the studies on the teaching of the socioscientific issues were analysed and the missing points were identified in relation to
the teacher views. The probing items were developed by a faculty member with speciality on science teaching who has studies
on the teaching of the socioscientific issues and is an advisor of two master’s thesis on the subject and a science teacher who
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took a course on the teaching of the socioscientific issues and is a graduate student. The items were reviewed by two other
faculty members who have studies on the teaching of the socioscientific issues. Following the review by these specialists the
form was also examined by another faculty member with speciality on Turkish language in terms of grammatical features and
meaning. Then the interview form was reviewed. The interview form was administered to a science teacher who also had the
qualities that were used to choose the participants. Following this the form was also used with three other science teachers in
an interview. The final version of the interview form is composed of eight items (See Table 2).

Table 2. Themes used in the analysis and the related items

Theme Items

Could you please define the socioscientific issues?

Definition of the socioscientific issues . e
Could you please give examples to socioscientific issues ?

Should socioscientific issues be part of science education? Why?
The place of the socioscientific issues in Do you allocate time to teach socioscientific issues in the class?
science education If you think that the teaching of the socioscientific issues is important, what are the best
ways to integrate them into the science education?

What are the socioscientific issues to be taught in the class?

The place of the socioscientific issues in the Which points do you emphasize in teaching the socioscientific issues?
class Which methods and techniques do you use in making students aware of the socioscientific
issues?

Interviews are one of the most frequently employed data collection tools in qualitative studies. Although it seems to be much
easier way of collecting data, both the data collection and data analysis should be carried out carefully. First the interview form
should be designed well. Interview forms can be defined as forms that are developed to collect the views of individuals about
the same topic. The items in the interview forms should cover all the points expressed in the research questions (Yildirrm ve
Simsek, 2013). The first author conducted the interviews in a silent office and the interviews were recorded. Each interview
lasted nearly for 15-20 minutes.

2.3 Data Analysis

The interview data were first transcribed. Then these data were examined using the content analysis. The major goal in
content analysis is to reveal the concepts and correlations about the topic at hand. In the data analysis similar concepts are
coded and grouped under the themes (Yildirirm and Simsek, 2013). Content analysis produces much deeper examination of the
data in contrast to descriptive statistics. The coding were done by each author seperately. Then these codes were analysed and
those which were mutually agreed were identified. Those for which the authors had different codings were further reviewed.
Interrater reliability was found using the formula developed by Miles and Huberman (1994). The interrater reliability coefficient
was found to be 75% in the first analysis. Following the review of the codings which were evaluated by the authors differently
the analysis was repeated giving the reliability coefficient as 90%. When the interrater reliability formula by Miles and
Huberman (1994) is used, the coefficients higher than 70% indicate the desired reliability. Therefore, the interrater reliability
coefficient found in the study suggests that the study is reliable. In addition, direct quotations are included to improve the
reliability of the study. Due to the ethical concerns, teachers names are not given instead the codes such as T1, T2, etc. were
given to each teacher.

The awareness of the science teachers concerning the socioscientific issues is divided into three groups: high, medium and
limited awareness groups. Of them the first group includes those who defined the socioscientific issues as the ones which cover
both scientific and social dimensions and which are open-ended, mostly controversial and have no single answer. The second
group refers to the participants who related socioscientific issues with society, but whose definitions lacked other significant
characteristics of the socioscientific issues. The others were categorized in the third group, namely limited awareness group
(Table 3).

FINDINGS

This section presents the discussion of the findings. It is organized around the interview items concerning the definition of
the socioscientific issues, the place of the socioscientific issues in science education and their perceptions about these issues in
regard to their place in classroom.

3.1 Definitions of The Socioscientific Issues

In order to reveal the perceptions of the participants they were asked to define the socioscientific issues in the interviews.
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Table 3. Inservice science teachers’ socioscientific issues definitions

Awareness level Codes Teacher codes
Issues not covered in the educational program T4
o More appropriate for the society T6
Limited awareness . )
Issues that damage the structure of society T5
Disclosure of controversial scientific issues T1
Issues that are intertwined with society T5
. Issues open to incorrect or correct ideas T1
Medium-level awareness )
Environmental problems T2
Issues that are related to both social studies and science T2
Controversial issues (Useful or not) T3
) Issues that make it possible to gain different perspectives T3
High-level awarenessa .
Issues with no clear results T4
Issues which have scientific origins and are directly related to people T5

Only one of the participants provided a comprehensive definition of the socioscientific issues and was categorized as having
high level of awareness about these issues. This science teacher had a medium-level of teaching experience. His views are given
as follows:

...It should be socioscientific; some people argue that such issues are useful, but there are others who regard them as not
useful... (T3)

It is found that three participants cannot use the concepts efficiently while defining the socioscientific issues. They are all
classified as having medium-level awareness about these issues and have medium-level teaching experience. Direct quotations
from their reports are given as follows:

... Issues that are initiated as scientific issues but become factors distorting the social structure of the society... (Ts)

... having correct or incorrect views about a topic...(T1)

...social scientific issues should cover both social sciences and science. For instance, environmental problems... (T2)

There are two participants who did not provide any definition of the socioscientific issues. These were very experienced
science teachers, and they were not sure about their answers to the item. Their reports are given as follows:

... these issues may be those which are covered in the education progra, for instance, it may be evolution-related issues or
should I think about the points related to the content of our courses?... (Ta)

Table 4. Examples of SSI given by the inservice science teachers

Theme Examples Teacher codes
Cloning T5-T6
One Type Human T4-T6
. Stem cells T4
Science
DNA Replication T4
Gene Transfer T6
Gene Therapy T6
Technology addiction T2-T5
Technology . . o
Social media addiction T2
Geothermal Energy T3-T1-T6
Energy sources Hydroelectric Energy T1
Wind turbines T1
Genetically modified organisms T5-T3-T6
Nutritions Pesticide T3-T6
Reclamation T6
Global warming T2
Environmental problems Greenhouse effect T2
Environmental pollution T2
Theories T4
Other
Issues related to evolution T4

The second interview item asked the participants to give examples of the socioscientific issues. Half of the participants gave
the examples of these issues such as geothermal energy or genetically modified organisms. They also provided other examples,
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including technology addiction, pesticides, cloning and single-type human beings (Table 4). These examples indicate that the
participants perceive the socioscientific issues based on their observations about social events. There are also much more
technical examples reported by the participants such as stem cell, DNA replication and gene transfer.

... lam not sure but | think the examples include genetically modified organisms, cloning and smart phones... (Ts)

...Can environmental problems be given as examples? Global warming, greenhouse effect, environmental pollution. | think
these are the examples of the socioscientific issues... (T2)

... cloning or genetically modified organisms are the examples. Should | give other examples?... (Ts)
3.2 The Place of The Socioscientific issues in Science Education

In order to determine to what extent the participants in the study were aware of the importance of socioscientific issues in
science education and to reveal their perceptions about the place of these subjects in science education, the items in the
interview form were asked.

Table 5. Views of the inservice science teachers about the place of the socioscientific issues in science education

Views Reasons Teacher codes
science and socioscientific issues are interwoven T1-T5-T3
socioscientific issues make it possible for students to T4-T3

acquire distinct perspectives

socioscientific issues make the teaching environment much T6

These issues should be part of more efficient

the science education

socioscientific issues attract student interest T6-T1
socioscientific issues improve students’ reasoning skills T3
socioscientific issues should be taught in a seperate course T2
socioscientific issues make students to ready for daily life T2-T5
These issues should not be part - 0

of the science education

Concerning the fact that the socioscientific issues are part of the science education all participants confirmed this view. More
specifically, three of them reported that science and socioscientific issues are interwoven whereas two participants focused on
the characteristics that may be taught to the students through such issues (Table 5). In addition, one participant reported that
although the socioscientific issues are part of the science education, such issues can be taught in a seperate course. This teacher
focused on environmental issues as can be seen in Table 3. Male participants mostly argued that that science and socioscientific
issues are interwoven.

...I think it should be a mandatory course that should be given to everyone...(02)

Another item asked to the participants during the interviews was follows: If you think that the teaching of socioscientific
issues is significant, what is the best way to integrate them into science teaching?

The answers to this item are divided into four areas (Table 6). While increasing the number of seminars and conferences on
socioscientific issues is the leading practice for students and parents, it is also reported by the participants that teachers should
encourage students to make research on socioscientific issues, and the participants also argued that socioscientific issues should
be included in the educational program more.

Table 6. Suggestions by the inservice science teachers to integrate the socioscientific issues into the science education

Related groups Practices Teacher codes
Making students much more involved in social events T5
Organizing visits T1-T2
Students .
Seminars T1-T2
Conferences T1-T2
Directing students to make research T4-T6
Identifying the outcomes and then, teaching them around the T3
Teachers socioscientific issues
socioscientific issues should be taught not only in science courses but T2
also in other courses
Seminars T1-T2
Parents
Conferences T1-T2
Educational programs  Covering the socioscientific issues more in the educational programs T3

It is observed that those teachers who are in the early years of their professional teaching experience reported the view that
studies to be conducted for students and parents will facilitate the inclusion of socioscientific issues in science teaching.
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Teachers with moderate professional experience have the idea that the work to be done should be directed to teachers and the
educational program. Very experienced teachers think that the studies should focus on students and teachers. Some direct
guotations on this regard are given as follows:

...You know what we can do some activities such as seminars, conferences, and these can be given to the parents and the
students to make them informed about socioscientific issues.... (T2)

...related acquisitions can be determined, first we can start by determining the outcomes. Then, by integrating these
acquisitions in appropriate courses, they can be taught in the lessons.... (T3)

In order to reveal the views of the participants concerning the place of socioscientific issues in the teaching of science
lessons, the item “Do you allocate time for teaching the socioscientific issues in your class?” was asked to the participants.

Tablo 7. Reasons for covering the socioscientific issues in science courses

View Reason Teacher codes
Exactly refers SSl in Science lessonsissues Students like it T1-T6
. It requires the ability to make decisions based on scientific data T3-T5
Refers SSl in science lessons o
Issues from daily life T3
o L within the educational program T2-T4
Limited refers SSI in science lessons . .
Time constraints T2

While all of the participants stated that they allocate time for socioscientific issues in their lessons, it is determined that the
time they allocated for the teaching of such issues differs according to some variables. While two of the participants emphasized
that the students liked these issues, another two participants stated that they devoted time to such issues in their lessons since
these issues improved the reasoning skills of their students. Two teachers, who said that they spend less time on socioscientific
issues compared to other teachers, stated that they had difficulty in allocating time to these issues due to the intensity of
science lessons. It is noteworthy that the teachers who have difficulty in allocating time to socioscientific issues in their lessons
are female teachers who are at the early and middle stage of their careers. The participants devote time to these subjects in
lessons in that these subjects contribute to the acquisition of some skills by students (Table 7). Some related direct quotations
are given as follows:

... For example, our issues are already bio-technology and genetic engineering, and children like these issues very much... (T1)

... Children can at least learn through the real scientific data, not through the hearsay information, and they can form a
mindset accordingly. Therefore, they may evaluate the positive and negative dimensions of these issues based on their mindset....
(T3)

... Although | allocate time to teach these issues, it may not be sufficient due to the fact that the content of our course is very
demanding and there is time restrictions...(T2)

3.3 The Place of Socioscientific Issues in Class

Answers of the participants to a few questions in the interview form were evaluated together to reveal how the participants
perceived the place of socioscientific issues in the classroom and how they implemented them.

Tablo 8. Socioscientific issues that should and should not be discussed in science classes

Views issues teacher codes
genetically modified organisms T3-T6
pestices T3
DNA T1-T4
. Organ donation T4-T2-T6
Should be discussed
Renewable energy (GPP, HEPP, RES) T1
Technology addiction T2-T4
Social media addiction T2
Consanguineous marriage T1
Child abuse T2
Should not be discussed o
political issues T5

The findings indicate that the issues taught in the class by four participants and their examples for the socioscientific issues
are consistent (See Tables 4 and 8). There are two participants who stated that such issues as child abuse and political issues
should not be discussed in the class. Given that the socioscientific issues do not cover such points, it is possible to argue that
these participants seem to have misconceptions about the socioscientific issues (Table 8). The latter group of participants
includes a novice female teacher and an very experienced male teacher. The related direct quotations are given below:

...l think there are some scio scientific issues that should not be discussed in the classroom, such as child abuse...(T1)
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... There are some political implications of some issues, and | avoid discussing or mentioning them in the classroom... (Ts)

Another item in the interview form is as follows: While teaching the socioscientific issues in the classroom which points do
you take into consideration?

Table 9. Points to be considered in teaching of the socioscientific issues

Views Reason Teacher codes
These issues improve the children’s perspectives T4-T5-T6
Should not be discussed These issues make them ready for daily life T2-T3-T1
These issues are consistent with social norms T5
Problematic T6-T4
Should not be discussed controversial issues in terms religious beliefs T4
political issues T5

Half of the participants agreed that discussing the socioscientific issues in the classroom would improve students’ horizons
and prepare them for daily life, while the other half of the participants reported that discussing some issues in the classroom
would be troublesome, especially when these issues are concerned with students’ religious beliefs and political views (Table 9).

Those teachers who did not provide any example for the socioscientific issues argued that the discussion of some issues in
the classroom should be done with caution (see Tables 8 and 9). As can be seen in Table 9 such sensitivity is mostly expressed by
very experienced teachers in contrast to less and middle-level experienced teachers. Some related quotations are given as
follows:

...As you said in such different comments, it is a subject that is questioned in terms of religion, but we are comfortable to
discuss such issues... (Te)

...There are some political implications of some issues, and | avoid discussing or mentioning them in the classroom...(Ts)

... Accordingly, they can shape their lives or direct their thoughts...(T3)

The interview item which is about the methods and techniques to teach the socioscientific issues is as follows: Which
methods and techniques do you use to teach the socioscientific issues ?’

Table 10. Methods and techniques

Category Methods and techniques Teacher codes
Discussion T3-T6
Debates T3-T6
Methods
Verbal lectures T1-T4
Case studies T3
. Question-answer sessions T1
Techniques . .
Brainstorming T1-T5
smart boards T5-T6
Visuals T1-T4-T6
Other Cause-effect relations T6
Observations T2
Research T1-T4

The answers of the four participants did not include any method and technique. Instead, they stated that they employed
smart borads, visuals and inquiry strategies in teaching the socioscientific issues. Half of the participants reported that they used
such methods and techniques as lectures, class discussions, debates and brainstorming, etc. (Table 10).

Those participants with less or middle-level teaching experience seem to be much more aware of the methods and
techniques whereas those who are very experienced in teaching are found to less mention methods and techniques (Table 10).

DISCUSSION

In this study, the views of a group of inservice science teachers teaching at public schools in a province in Turkey’s western
region about the teaching of the socioscientific issues were analysed in relation to some variables, including gender, professional
teaching experience, the location of the school they are working at and their educational background. The views of the teachers
participating in the study on the socioscientific issues, which have an important role in raising the sensitive citizens of future,
were examined. In this study, the questions asked to the science teachers were categorized under three main themes.

The first theme is the definition of the socioscientific issues. It is observed that the science teachers have different ideas
about what the socioscientific issues mean and that they have difficulty in going beyond certain subjects while giving examples
concerning the socioscientific issues. It is also found that most of the science teachers are aware that the socioscientific issues
include scientific subjects, but they have difficulty in associating these issues with the society and social issues. Teachers who
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associate the socioscientific issues with society reported that the socioscientific issues are of a nature that disrupts the structure
of society. Many of the teachers participated in the study appear to think this way. The reason for that may be that like most of
the people the participants consider the national and international natural events, wars and theft, harassment and moral crimes
etc. under this heading (Turkmen, Pekmez and Saglam, 2017). It is found that highly experienced teachers have more difficulty in
defining the socioscientific issues than teachers with low and intermediate professional experience. The reason for this can be
that the socioscientific issues were first included in the science education program under the title of science-technology-society-
environment in the 2013 program developed by the Ministry of Education. When the examples given as socioscientific issues
were examined, it is seen that the examples given were concentrated within the framework of social issues that can be observed
in the living environment. In other words, the participants mostly reported examples from their immediate environment. It is
seen that individuals take a more active role in solving socioscientific problems in their immediate surroundings and are less
concerned about socioscientific issues in their distant environment. Sama (2003) reports similar findings in the study which was
carried out on sample of preservice teachers and which analysed their attitudes towards environmental probblems. The middle-
level and highly experienced teachers who participated in the study gave more examples of the science-themed socioscientific
issues compared to teachers with less experience. Teachers with less teaching experience gave environmental issues as an
example of these issues. This situation can be attributed to the multidimensional nature of the socioscientific issues. Particularly
the rapid changes and developments in science and technology affect social life directly and indirectly over time (Atalay and
Cayci, 2017). It can be related to the fact that teachers with low and medium level professional experience witness scientific
changes compared to very experienced teachers who witness the effects of these changes on the environment and society. This
may explain why less experienced teachers more frequently provided examples of the socioscientific issues such as
environmental problems compared to intermediate and very experienced teachers.

The second main theme is the place of the socioscientific issues in science education. Science teachers’ opinions about the
inclusion of the socioscientific issues in science teaching are positive. Especially, it is seen that they mostly reported that the
science and socioscientific issues are intertwined. It is also noteworthy that the socioscientific issues are used as a tool to attract
teachers’ attention in science education. The use of the socioscientific issues for this purpose is commonly stated in the related
studies. In the study conducted by Karman, Yilmaz-Tizln and Zeidler (2018) on the examination of the reflective reasoning skills
of the preservice teachers in the science laboratory applications about the socioscientific issues, it was observed that the
socioscientific issues directly connected to the lives of the participants, initiated their curiosity and encouraged their active
participation and personal participation. Another reason why teachers want the socioscientific issues to be a part of science
teaching is the idea that the skills to be acquired by students through such issues will be beneficial for them to become
conscious individuals. As a matter of fact, it is supported to include discussions on socioscientific issues in the classroom in many
studies conducted so far (Acar, Tirkmen, & Roychoudhury, 2010; Zeidler et al., 2005). The activities to be done for the inclusion
of the socioscientific issues in science teaching in the classroom were examined under four headings. It is observed that less
experienced teachers who are in the first years of their careers have the view that activities should be done for students and
parents, and those with moderate experience argued that such activities would facilitate the inclusion of the socioscientific
issues in science teaching. Very experienced teachers think that the activities should focus on students and teachers. Nida,
Rahayu, and Eilks (2020) in their study investigating the experiences and perceptions of Indonesian science teachers towards
science teaching based on the socioscientific issues found that the main obstacles to the socioscientific issues are the limitations
in students’ skills, teachers’ lack of knowledge and expertise, and the standard educational program. Although it does not
explain the reason for the disagreement of moderately experienced and highly experienced teachers, it explains why the
socioscientific issues are gathered in this framework at the point of including science teaching. In the study of Nida et al. (2020)
it is also determined that designing science learning materials focused on the socioscientific issues and continuous professional
development seminars on the use of these designs are the best option to overcome these obstacles. However, the significance
of the science education focused on the socioscientific issues is increasing today. In addition, it has become even more
important for teachers to be experienced individuals who are interested in these issues that they frequently encounter in the
media or their environment and can give the necessary feedback to their students (Sadler, 2011). As a result of the interviews
with the participants, the fact that there are teachers who have difficulty in allocating time to the socioscientific issues due to
the intensity of the educational program suggests that the changes to be made in the educational program will be more
effective in covering the socioscientific issues in science teaching. Those with moderate experience argued that activities should
focus on teachers and students to facilitate the inclusion of the socioscientific issues in science teaching. This situation may
indicate that the teachers participated in the study can not go beyond the objectives covered in the educational program and
therefore, it supports the idea that the socioscientific issues should be emphasized much more frequently. It is also observed
that all teachers who participated in the study devoted time to the socioscientific issues in the class, but those who had difficulty
in using their time for such issues compared to the other teachers were less experienced and moderately experienced female
teachers.

The third themes about the place of the socioscientific issues in the class. It is noteworthy that the participants gave similar
answers in regard to the socioscientific issues that need to be addressed in the classroom. However, when asked about the
socioscientific issues that should not be discussed in the classroom, it is observed that most of the teachers had difficulty in
giving examples of such issues. There are other participants who provided irrelevant examples such as child abuse and political
issues suggesting that they have some misconceptions concerning the socioscientific issues. It is important to note that the
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participants did not consider the socioscientific issues as controversial issues in which the positive and negative effects of
developments in science and technology are evaluated, and instead, they consider those issues that do not have a scientific
basis as socioscientific issues. Teachers who are expected to improve students’ reasoning skills by carrying science-based
controversial issues to the classroom ignore the science-based feature of the socioscientific issues. They also consider only
socially based issues as the socioscientific issues and argue that it is not appropriate to discuss such issues in the classroom. All
of these misunderstandings create an obstacle to the transfer of the socioscientific issues to the educational practices.
Therefore, it becomes difficult to acuire the skills such as critical thinking, scientific discussion, and effective communication,
which are expected to be added to students through the socioscientific issues. It is also observed that highly experienced
teachers are more sensitive concerning the socioscientific issues compared to less and moderately experienced teachers. The
reason for this may be that teachers who have more professional experience have been more exposed to such situations and
are more sensitive to those issues that may cause problems in the classroom over time. Giindiiz and Celikkaleli (2009) examined
the beliefs of school psychological counselors in their professional competencies based on the variables of service duration, and
found that psychological counselors with more experience were more competent in using their skills than psychological
counselors with less experience.

In addition, regarding the methods and techniques used for teaching the socioscientific issues it is found that the participants
mostly used smart boards, visual sources and observations, etc. It is seen that they gave answers not directly related to the
methods and techniques used in the teaching of the socioscientific issues. It is seen that these participants are mostly those
teachers with high and medium level experience. It is also observed that some of the teachers benefited from the methods and
techniques such as lectures, class discussions, debate, and brainstorming in teaching the socioscientific issues.

It is clearly seen that the science teachers who participated in the study have some opinions about the socioscientific issues,
but they did not have enough information to express their opinions about the three major themes. It is also observed that less
experienced teachers were more conscious in explaining the socioscientific issues, determining their place in science teaching
and in the classroom. It is found that most of the teachers avoided the effects that the ethical and moral dimensions of the
issues covered in the classroom, and they particularly avoided handling such issues in the classroom.

CONCLUSION AND SUGGESTIONS

The number of participants can be increased to obtain more generalizable results. The opinions of not only science teachers
but also teachers who teach in other branches (e.g. social studies) that may be related to socio-scientific issues can be taken on
these issues. In addition, by increasing the number of participants, the demographic characteristics of science teachers can be
diversified, and teachers’ opinions can be analysed based these variables. Those socio-scientific issues specified by the teachers
who participated in the study can be used to increase students’ individual decision-making and reasoning skills. In addition, the
factors of teachers and parents stated in the findings can be taken into consideration, and the effects of these components on
the teaching of socio-scientific issues can be examined more deeply.

In line with the suggestions of the science teachers who participated in the current study, teachers can be given seminars on
the content of the revised science education program, its learning areas, practical examples concerning the various methods and
techniques, practical in-service trainings and learning approaches that may be employed. Quantitative studies can be conducted
by developing data collection tools to determine science teachers’ perceptions about the socio-scientific issues and their
opinions on teaching these subjects. In this way, a wider impact can be achieved by reaching more participants. A teaching
model for this activity can be developed in Turkey, and its efficiency can be evaluated. Those socio-scientific issues related to the
science education can be added to undergraduate programs in the form of elective or compulsory courses. Within the scope of
this course, pre-service teachers can be given an opportunity to be informed about these issues, to be aware of the subjects and
to gain experience about the methods and techniques to be used in teaching the subjects before starting the teaching
profession. Practical examples related to socio-scientific issues can be added to the science education program.
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