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ABSTRACT

The aim of this study is to make a situation assessment of student views on the processing of socioscientific issues
through scientific scenarios.As a sample of socioscientific issues, the 'DNA and Genetic Code' unit, which is included in
the secondary school science curriculum, was taken as the basis. The study was conducted with 8th grade students in a
public school. As a method, a case study was used, which allowed the students' views to be examined in depth. The data
were collected with an opinion form and semi-structured interviews. The opinion form data were analysed by content
analysis, and semi-structured interviews were analysed by descriptive analysis. At the end of the study about the teaching
of the socioscientific issues of ‘DNA and Genetic Code’ unit through scientific scenarios, it was revealed that the students
thought that their academic achievement increased, scientific scenarios provided permanent learning, scientific scenarios
were effective in associating lessons with daily life, and their awareness of social issues increased. According to the
findings obtained from the students, the teaching of socioscientific issues through scientific scenarios increases the interest
and motivation towards the lesson, makes the lesson enjoyable and fun, and facilitates understanding. In line with the
experiences and findings obtained from the applications, suggestions were made for the use of scientific scenarios in the
teaching of socioscientific issues.
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Sosyobilimsel Konularimin Bilimsel Senaryolarla
Ogretimi: Ortaokul Ogrencilerinin Gériislerine Dayal
Bir Durum Degerlendirmesi

(074

Bu caligmanin amaci, sosyobilimsel konularin bilimsel senaryolarla islenmesine yonelik 6grenci goriislerinden bir
durum degerlendirmesi yapmaktir. Calismada sosyobilimsel konular olarak ortaokul fen bilimleri dersi 6gretim programinda
yer alan ‘DNA ve Genetik Kod’ iinitesi temel alinmustir. Calisma bir devlet okulunda 8. Sinif diizeyinde 6grenim goéren
ogrenciler ile yiirtitiilmiistiir. Yontem olarak 6grenci goriislerinin derinlemesine incelenmesine imkan veren durum galigsmasi
kullanilmigtir. Veriler goriis formu ve yari yapilandirilmig goriismeler ile toplanmistir. Goriis formu verileri igerik analizi,
yar1 yapilandirilmis goriisme verileri ise betimsel analiz yontemiyle analiz edilmistir. Calismanin sonunda DNA ve Genetik
Kod {iinitesi baglamindaki sosyobilimsel konularmn bilimsel senaryolarla islenmesi hakkinda 6grencilerin; akademik
basarilarinin arttigini, kalic1 6grenmeler sagladiklarini, ders ile gilinliik hayatin iliskilendirilmesinde bilimsel senaryolarin
etkili oldugunu ve toplumsal konulara kars1 farkindaliklarinin arttigmi diisiindiikleri ortaya ¢ikmistir. Ogrencilerden elde
edilen bulgulara gore sosyobilimsel konularin bilimsel senaryolarla 6gretimi; derse kars1 ilgiyi ve giidiilenmeyi arttirmakta,
dersi zevkli ve eglenceli hale getirmekte ve anlamay1 kolaylastirmaktadir. Bulgular dogrultusunda bilimsel senaryolarin
sosyobilimsel konularinin §gretiminde kullanimina yonelik &nerilerde bulunulmustur.

Anahtar kelimeler: DNA ve genetik kod, bilimsel senaryo, sosyobilimsel konular, 6grenci goriisleri
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Teaching Socioscientific Issues through Scientific Scenarios

INTRODUCTION

One of the main purposes of science education is to enable students to develop skills that are appropriate
for the needs of the age in addition to acquisition of knowledge. Especially, providing students with the knowledge,
skills and competencies that will enable them to solve problems encountered in real life has a great place in science
teaching. At this point, it is important to create rich learning environments and content arrangements for
transferring the subjects learned in science classrooms to real life. In this context, it is not possible to consider
socioscientific issues separately from science classes, which have subject content related to almost all of daily life.
Socioscientific issues (SSIs), which allow the development of skills (Owens et al., 2020) such as solving scientific
problems encountered in real life (Proudfoot & Kebritchi, 2017) and beyond that, being able to discuss and make
decisions (Dauer et al., 2017; Ladachart & Ladachart, 2021; Ramirez Villarin, 2020) in socioscientific terms, have
taken their place in science teaching programs (Ministry of National Education [MoNE], 2018). Therefore,
important science research centers around the world also emphasize the necessity to develop students' skills in
SSls in terms of being discussed and analysed with a critical point of view and making informed decisions within
the framework of logic (National Research Council [NRC], 1996; Queensland School Curriculum Council, 2001).
Hence, it can be stated that students' discussions on science-related issues, using the scientific knowledge they
have acquired in their daily life, and continuing to learn science throughout their lives are among the primary goals
of science education (NRC, 2012). In this case, it can be said that SSls, which are considered to be more suitable
for discussion in many countries, have become an indispensable part of teaching programs (Dawson & Venville,
2009). It can be stated that SSIs have played an important role as a learning situation among modern science
teaching practices in recent years.

In today's world, individuals constantly face with SSIs in life. According to Oztiirk and Leblebicioglu
(2015), SSis can be viewed from different angles, cannot be solved in a single and simple way, and contain
especially scientific and ethical dimensions. Tiirkmen et al. (2017), on the other hand, define SSIs as difficult and
controversial issues that societies deal with from different perspectives. Areas related to environmental problems
such as cloning, stem cell treatments, biotechnology and genetics such as GMO products, global warming,
hydroelectric power plants, and the establishment of nuclear power plants can be given as examples (Chen & Xiao,
2020; Karpudewan & Roth, 2018; Sadler, 2004; Topcu, 2015; Woolley et al., 2018). These issues take their
contents from the phenomena that can be encountered in daily life, and the social concerns and ethical dilemmas
discussed in this context should not be considered separately from science classes (Sadler, 2011; Sadler et al.,
2006). In addition, although they are not independent from the content of science lessons, SSls, which have both
science content and social dimensions, have a great potential to arouse interest among students since they cover
different perspectives (Eastwood et al., 2012).

Various teaching methods and techniques are used during the teaching of SSls that are expected to raise
awareness in science classes. While Christenson and Walan (2022), Martini et al., (2021), Rebello et al., (2013)
and, Suephatthima and Faikhamta (2018) use argumentation in teaching SSls, Carson and Dawson (2016), Kinskey
& Zeidler (2021) and Ottander and Simon (2021) use scenarios. The use of scenarios is also included in studies
using the argumentation method (Dawson & Carson, 2020). Scientific scenarios are among the primary methods
that can be used for this purpose when evaluated in the context of their characteristics. It can be stated that it would
be more effective to use scientific scenarios that contain examples of life in the teaching of SSls. Because scientific
scenarios include controversial situations that will enable argumentation in the solution process of problems based
on daily life examples in the scenario (Rebello et al., 2013; Suephatthima & Faikhamta, 2018). Many researchers
(Garrecht et al., 2020; Giinter, 2020; Mills et al., 2021; Mio et al., 2019; Sailer et al., 2021; Shen et al., 2021;
Zeidler et al., 2019) mention the benefits and effectiveness of using scenarios with different strategies, methods
and techniques in education. In this context, scientific scenarios are used in studies such as problem-based teaching
(Giinter, 2020), online learning (Mio et al., 2019; Sailer et al., 2021; Shen et al., 2021) and socioscientific issues
(Garrecht et al., 2020; Zeidler et al. al., 2019). Genetic issues, which we face frequently in daily life, are also
discussed within the scope of SSls. Concepts and phenomena related to genetics, which is a controversial subject,
are included in the "Dna and Genetic Code" unit in the Science curriculum (2018). Genetic studies, the relationship
between diseases and genetics and the like are among the topics we have heard the most in daily life in the past
few years. For this reason, it is very important to use scientific scenarios in the teaching of SSIs (Garrecht et al.,
2020; Zeidler et al., 2019) and to connect with daily life in scenarios. Scenarios are learner-centered because they
are life-related, that is, they allow information to be associated with daily life. For this reason, it is stated to be one
of the ideal methods for secondary school students in the concrete period (Bakag, 2014). Similarly, Erduran Avci
and Bayrak (2013) also see the use of scenarios in science classes as a powerful learning tool, especially for
secondary school students. Teaching SSls including social dilemmas and problems with scientific scenarios helps
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to carry daily life to the classroom environment and to develop students' critical thinking skills (Rahayu et al.,
2017; Tol, 2018). It also activates mental processes such as questioning, decision making, problem solving,
analysis and interpretation, which are closely related to critical thinking (Ertag, 2012). In addition, in the 2018
Science Lesson Curriculum in Turkey, “Developing reasoning ability, scientific thinking habits and decision-
making skills by using SSIs” (MoNE 2018, p.9) is mentioned. Therefore, the use of scenarios for the teaching of
SSls in science education plays an important role in terms of more than one skill acquisition dimensions.

Considering all these, the 'DNA and Genetic Code' unit, which mainly includes SSls, is taught through
scientific scenarios, which is a method suitable for developing high-level skills expected in the student. In addition,
according to Yavuz Topaloglu and Balkan Kiyici (2017), the events that SSIs are related to daily life are a situation
that individuals of all ages can encounter. But, when the studies on the subject are considered, SSls are mostly
examined with pre-service teachers and their effects on some variables (Evren Yapicioglu, 2016; Sonmez & Kiling,
2012). However, there are almost no studies done with secondary school students who will be the adults of the
future. When the information obtained from the literature is synthesized, it is understood that the use of scientific
scenarios that allow association with daily life in teaching socioscientific issues is especially important for
secondary school students in the concrete period. In this context, it is thought that the evaluation of the teaching
practice on the subject and the students' views on this practice will be a step towards closing this gap in the
literature. Students' opinions obtained from this research will contribute to future studies (qualitative, quantitative
or mixed) on the teaching of socioscientific issues at the secondary school level. In the literature, socioscientific
issues are mostly considered in a transdisciplinary structure. Presenting problem situations gains importance in the
learning of socioscientific issues. Scientific scenarios provide an opportunity to present dilemma situations. With
the characters in it, students can enter the situation-event-phenomenon and actively participate in problem solving.
In addition, scientific scenarios can be associated with daily life. Thus, it becomes easier for students to perceive
and comprehend socioscientific issues. This opportunity can be presented with scientific scenarios by putting
socioscientific issues that need to be examined from a critical perspective. Considering the local and global
importance of socioscientific issues, their effects on the health of living things and global citizenship, they are
within the scope of subjects that individuals should especially learn. In addition to learning these subjects, they
need to be examined in order to form individual and collective ideas about them. As a result of the synthesis
reached from the literature, it is thought that the characteristics of the scientific scenarios and the advantages they
provide to the teaching environment will be effective in the perception and teaching of socioscientific issues. In
this sense, it is thought that conducting the study with an 8th grade study group will make a significant contribution
to the literature by revealing the effectiveness of scientific scenarios in learning with the views of students in terms
of age range. For this reason, the purpose of this study is to make a case evaluation from the students’ views
regarding the teaching of SSlIs through scientific scenarios.

METHOD

Research Design

In this study, case study as one of the qualitative research designs was adopted. The case study is a method
that allows in-depth analysis within a certain time frame by focusing on real life-related phenomena, event,
situation, individual(s) (Creswell, 2003). In case studies, the “case” can be an individual, a situation, an event or
the implementation of a specific program (Glesne, 2011, p. 30). In this research, the case is handled as teaching a
unit (DNA and genetic code) that includes SSls in the curriculum with scientific scenarios. Since the case in the
research was handled as a single unit (Yildirnm & Simsek, 2013, p.327), the nested single-case study was adopted
(Seggie & Bayyurt, 2015, p. 123). In this design, more than one subunit can take place in a single situation.
Therefore, there is more than one analysis unit (Yin, 2003). In this study, this design was used since a situation
assessment was made from students’ views in the context of teaching a unit that includes SSIs in the curriculum
with scientific scenarios.

Study Group

The research was carried out at the xxxx Secondary School in the Aegean Region of Turkey in the 2018-
2019 academic year. A random class (8/C) was chosen among the classes studying at the 8th grade level. Purposive
sampling method was first adopted in the study. Purposive sampling is seen as useful in explaining facts and events
in many situations. It is used when it is desired to work in special situations with certain characteristics
(Biiytlikoztiirk et al., 2012), and it allows for in-depth study (Yildirim & Simsek, 2013). While the research was
being planned, it was decided to implement it in the school where 8th grade students and one of the researchers
worked as a teacher. For this reason, purposive sampling method was adopted in the sample selection of the study.
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The research was conducted with a total of 18 students in this selected class. Ten of these students were girls and
8 were boys. In this context, the study group has a balanced distribution in terms of gender. Considering the ethical
values, the students were coded as S1 (Student 1), S2 (Student 2),..., S18 (Student 18).

Secondly, the stratified purposive sampling method was chosen. This method is preferred because it allows
to show and describe the characteristics of certain subgroups of interest (Biiylikoztiirk et al., 2012). The reason for
choosing stratified purposive sampling is that the students to be interviewed in the study are divided into low,
middle and high level groups according to their academic achievements. In this context, students were divided into
low, medium and high levels according to their academic achievement. Two groups of five were chosen among
these students to reflect the whole group. Focus group and individual interviews were conducted in order to reach
more student opinions instead of taking the opinions of the students in the whole group. One-on-one interviews
were conducted with five students in the first group. A focus group discussion was held with the students in the
second group (group of five students). The students who participated in the focus group interview were given the
codes FocusA, FocusB, FocusC, FocusD, and FocusE to indicate that they were in the focus group. Therefore,
two-level samples (Merriam, 2009; Turan, 2013, 79) were selected in accordance with the nature of qualitative
case studies in the research.

Data Collection Tools

In the study, semi-structured interview questions and an opinion form were prepared in order to determine
the student views about the teaching of the DNA and genetic code unit with scientific scenarios. Each of these
instruments is introduced below.

Opinion Form

As a data collection tool in the study, the 'Opinion Form' was used to determine the student views about the
teaching of the DNA and genetic code unit through scientific scenarios. The opinion form consists of seven
structured questions. These questions were open-ended and expert view was used to ensure their validity. Two of
the experts are lecturers in science education, one has a master degree in science education, and two are
experienced science teachers. In addition, the form was used after determining its comprehensibility with a few
students at the same grade level outside the sample. As an example of the questions in the opinion form;

Question 3: ‘Do you think that the way the lesson is taught in the 'Science and Genetic Code' unit with
scientific scenarios helps you to establish a relationship between the science subjects you learn in the unit and
daily life? How? Can you explain with an example?’ can be given. All of the interview questions are given in
Appendix 2.

The opinion form was applied to the entire study group in 30 minutes at the end of the process.

Semi-Structured Interview

In the study, questions created for the opinion form in semi-structured interviews were used. Semi-
structured interviews, such as obtaining in-depth information on a specific subject, asking questions again in cases
where the answers are incomplete or not clear, clarifying the situation and providing the opportunity to complete
the answers (Cepni, 2007) were conducted as individual and focus group interviews. In the study, one-to-one
interviews lasted between 13-19 minutes, while the focus group interview lasted 42 minutes. Although interviews
are frequently used to obtain detailed and explanatory information, the biggest advantage of interviews with focus
group interview is that they are open to in-group interaction and allow innovative ideas to emerge, as a result of
group dynamics (Bowling, 2002; Kitzinger, 1994). In addition, the data obtained from the focus group interviews
provide a reliable basis for one-to-one interviews (Kitzinger, 1995). The interviews in the study were recorded by
obtaining permission from the students and then they were converted into a written document. In the study, it was
aimed to ensure data consistency by using both the opinion form and semi-structured interviews (Mcllveen et al.,
2003). When the opinion forms were examined, it was seen that the students did not express their opinions in some
questions. For this reason, it is aimed to confirm the opinions expressed in writing in the opinion form with
interviews and to detail them with additional questions. In addition, one focus group interview was also held,
taking into account the advantages of focus group interviews with the idea of reaching more student opinions.

Process

The learning-teaching process experienced in the study is seven weeks. In this process, the 'DNA and
Genetic Code' unit was taught using scientific scenarios, then the opinion form was applied, and semi-structured
interviews were conducted. For the implementation process, nine scientific scenarios were created in total,
depending on the conceptual sequence and limitation in the unit. Constructivist approach was taken as a basis in
the preparation of these scientific scenarios, and care was taken to construct the roles of plots and characters in a
way that allows students to think and structure their own knowledge. In scientific scenarios, socioscientific issues
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focus on students' understanding and questioning of complex situations, seeing multiple perspectives, and
developing understanding. In addition, the situations in the scenarios are handled by using one or more main
scenario characters. Scenarios with global issues affecting the planet were created in line with the scope of the
unit. In this context, a sample activity is presented in Appendix 1. These scenarios were developed with the
collaborative work of researchers and was used after the expert’s view. Before the application, the science teacher,
one of the researchers, drew a general framework of the unit to the study group, information was given about the
teaching of the lesson with scientific scenarios, and the student questions were answered. The distribution of the
scientific scenarios used in the implementation process and the hands-on activities (e.g., doing a science
experiment, model building) performed according to the subject and gains are shown in Table 1.

Table 1. Scientific scenarios and activities used in the study process

Duration Topic SLC (Science Lesson Curriculum) Scientific
Learning Outcomes Scenarios and Hands-

on Activities
1. Week F.8.2.1. DNA F.8.2.1.1. Explain the concepts of 1.Learn the DNA

and Genetic Code  nucleotide, gene, DNA and chromosome and Language
establish a relationship between these concepts. i.’m Making My Own

F.8.2.1.2. Shows the structure of DNA on DNA Model (Activity)

the model. i.DNA Isolation
F.8.2.1.3. It expresses how DNA matches (Activity)
itself.
2. Week F.8.2.2. F.8.2.2.1. Defines the concepts related to 2.Who Am | Like?
Heredity inheritance. i What Percent?

F.8.2.2.2. Comment on the results by (Activity)
solving problems with single character crosses.

3. Week F.8.2.2. F.8.2.2.3. Discusses  the  genetic 3.New Member of

Heredity consequences of consanguineous marriages. Our Family
F.8.2.3. F.8.2.3.1. Explain the mutation based on 4.Explosion of

Mutation and examples. Chromosomes
Modification

4. Week F.8.2.3. F.8.2.3.2. Explain the modification based 5.What’s This
Mutation and onexamples. Colour Change!
Modification

F.8.2.3.3. Makes inferences regarding the
differences between mutation and

modification.
5. Week F.8.2.4. F.8.2.4.1. Explain the adaptation of living 6.Visit to Frozen
Adaptation things to the environment they live in by
(Environmental observing.
Adaptation)
6. Week F.8.2.5. F.8.2.5.1. Associates genetic engineering 7.Small Changes
Biotechnology and biotechnology.
F.8.2.5.2. Discusses the useful and harmful
aspects of these applications for humanity with
the dilemmas created within the scope of
biotechnological applications.
7. Week F.8.2.5. F.8.2.5.2. Discusses the useful and harmful 8.Professor’s
Biotechnology aspects of these applications for humanity with  Historical Decision

the dilemmas created within the scope of

biotechnological applications. 9.Sleeping

Sickness: Huntington
F.8.2.5.3. Predicting what future genetic

engineering and biotechnology applications

might be.

During the implementation, the scenarios were read by the students in question, then by the teacher, paying
attention to the rules of sound and intonation. When it comes to the questions at the end of the chapter in scientific
scenarios consisting of multiple parts, students are given time to write their ideas under the questions. Then, the
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students' views were taken with the questions, prepared in a structure that would create a discussion and interaction
environment. No intervention was made to the ideas put forward at this stage. Although there are clear answers to
some questions at the end of the scenarios, due to the nature of the unit, some questions do not have a clear answer,
causing students to need teacher support. In this context, the lesson teacher combined the answers given by the
students to the questions and combined the clear answers and explained that the unclear ones were caused by
differences of view. In the process in question, the teacher guided the process based on the students' responses and
created a learning environment for students to construct their knowledge themselves.

Data Analysis

In the study, different analysis techniques were used for the data obtained from both measurement tools. In
accordance with the qualitative structure of the research, content analysis was used in the opinion form analysis.
According to Yildirim and Simsek (2006), content analysis enables qualitative interpretation of the data. Content
analysis is a process performed by researchers, starting with data collection and ending with category and code
extraction, and the interpretation and synthesis of data (McMillan & Schumacher, 2010). In this context, the
opinion forms were first subjected to general evaluation, examples regarding the analysis of themes in terms of
the way they were formed, and evaluations were made. Then, the two researchers involved in the study examined
the data of the questions separately, the codes were extracted and collected under certain themes. Later, the
researchers compared the codes they created, and determined both agreed and disagreed codes. The reliability of
the coding was calculated according to the formula of Miles and Huberman (1994) and was found as 0.90. Since
the value found was greater than 0.70, the coding was considered to be reliable. The obtained findings are presented
in tables by calculating the percentage and frequency values. Semi-structured interviews were analysed using
descriptive analysis and presented with direct quotations together with the data obtained from the opinion form.
Descriptive analysis is used to make complex situations understandable by drawing a picture of what a situation,
person or event looks like (Punch, 2005). In this context, the interview data transformed into written documents
to increase its validity and reliability, were included in the process of explaining the opinion form tables in the
findings section.

Validity and Reliability

The concepts of credibility, transferability, reliability and verifiability used in qualitative research literature
correspond to the concepts of internal validity, external validity, reliability and objectivity in quantitative research
(Merriam, 2009; Turan, 2013, 201). In qualitative research, validity is the fact that the researcher observes the
phenomenon researched as it is and as impartially as possible (Yildirnm & Simsek, 2013, 289). In this study,
different data sources and different data collection methods were used to ensure credibility (internal validity). As
another method of providing credibility (internal validity), expert opinion was sought in the formation of the
interview questions. In order to reveal various perspectives, both focus group interviews and individual interviews
were conducted. In this context, an opinion form was applied to the students and they were asked to answer the
questions on paper. Afterwards, semi-structured interviews were conducted with the students on the basis of the
same questions. In the semi-structured interviews, more in-depth and detailed information was obtained with
additional questions. Focus group interviews were also conducted due to the possibility of interviewing more
students and other advantages. It was ensured that the interviews were conducted in a depth that would enable to
deal with all aspects of student views on the teaching of socioscientific issues with scientific scenarios. Negative
situation analysis was used by including negative explanations among the obtained data. With this negative
situation analysis, it was tried to ensure the credibility of the research (Patton 2002) by paying attention to accuracy
and honesty. In addition, the consistency of the obtained data with the relevant literature was checked and the
credibility of the data was tried to be ensured.

One of the suggested methods to ensure the transferability (external validity) of qualitative research is
detailed description (Yildirim & Simsek, 2011, 270). In order to ensure external validity in the research, all the
features of the research sample, environment and application process are stated in detail. All stages of the research
are explained in detail. Preparation of the semi-structured interview form, data collection, analysis and
interpretation are clearly stated. In addition, direct quotations from the opinion form and the individuals
interviewed are frequently included. In addition, during the analysis of the data, the confirmation process was
carried out by turning to the students at the points that were not understood. In this context, the results are explained
based on direct quotations.

In the research, the reliability analyses of the data obtained from the opinion form, focus group interview
and semi-structured interviews were made. Codification was made by two different researchers and the percentage
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of agreement was calculated by finding the consensus-consistency and disagreement among the experts. Miles and
Huberman (1994)'s percent agreement was used in these calculations. With all these things done, clear and
objective data were presented to the reader in terms of validity and reliability in the study.

Research Ethics

The study was carried out after obtaining the permission of the ethics committee of Manisa Celal Bayar
University. In addition, since the participants were between the ages of 12-14, permission was obtained from
both the students and their parents. Participants and their parents gave their consent by signing ‘parent consent
form’ and ‘voluntary participation form’. Their names have been kept secret.

FINDINGS

In this section, the answers given by the students to the interview questions after the applications were
evaluated and presented together, making direct quotations from the interviews.
At the beginning of the interview, first of all, students' opinions/information about whether they had taught
a course similar to this method before was received. In this context, the students were asked the question 'Have
you ever taught in any lesson using the same method that the 'DNA and Genetic Code' unit was taught?'.
Considering the opinions of the students on this subject, it is seen that 14 (77.8%) students stated that their lessons
were not taught with scientific scenarios before and 3 (16.7%) students did not remember. In addition, one student
left the question blank. It is thought that students who leave the question blank do not remember or have not
previously been taught with scientific scenarios. In both cases, it was understood that a significant part of the study
group (f=14, 77.8%) gave negative answers to the question. The interviews also support this finding. For example,
from the students interviewed, S1's answer was
“No, and therefore the lessons are very boring. Especially in math, we can have fun. For example,
we would never get bored in transactions, no matter how many lessons. The history class is very boring
and we would have fun if it were made in this way. In other words, our desire to come to school and our
desire to read can increase.”
In this context, it is understood that the student has not been in any lesson environment in which scientific
scenarios were used before, but the student would like it to be used in other disciplines.
The effect of scientific scenarios on learning

The opinions of the students on the effect of processing SSIs through scientific scenarios on their learning are
given in Table 2.
Table 2. Students’ views on the effect of scientific scenarios on their learning

Theme/ Codes fr %" Examples of Student Views
Category
Increase in academic .

Lo SUCCESS 1 64.7 Yes, it happened. We try once a month.
2'c Increase persistence ) 117 qut Dl\_IA a_nd Genetic Code units among the
3 & Gain practicality in units | did right (S2).
n solvin uzstions y 1 5.9 I solve the questions | encounter in the
5§ 94 . . tests faster and more practically thanks to the
8 g Increase interest in 1 59  scenarios (4).
£ 5 Iess_(l)_n X lificati L - Yes, | think it has an impact on our
w § Sezt': er quatl 'CS lon ' success. Because 'DNA and Genetic Code' is

n ubject €ing 1 5.9 afun, easy and surprising subject. (S17).

fun/easy/surprising
f*: It is the frequency of student views. Because a student may have given more than one answer to the
same question.
%": Frequency percentage of student views.
This situation is valid for all opinion form tables.

When Table 2 is examined, all of the students stated that learning the Science course with scientific
scenarios contributed positively to their success. The students associate their views concerning the question to
their academic achievement with a frequency of 64.7% and with the fact that the class made with scientific
scenarios increase its being with a frequency of 11.7%. These views, which are the most common, are parallel to
the expressions used by the students in the interviews. For example, Focus B made the following statements in her
discourse emphasizing the increase in academic achievement
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“For example, the class next door was my previous class, the classes have changed. My friend X
(who is in a different class) is smarter and more hard-working than me. Then we solve questions. | saw that
I'was better than she was. Especially in the unit where our teacher made the scenario.”
The thoughts of S10, where one-to-one interviews were held, said
“Yes. Because, for example, you read the question when there is an exam, then you immediately
think of a part in the scenario right there. Therefore, even if there are many scenarios, the part there
definitely comes to mind. Because as | said, it is more permanent. Therefore, since it always comes to our
mind, we can make more markings; correct marking. And so we get points, we get a higher grade in the
exam.”
In this context, the student finds the teaching of the course effective through scientific scenarios, in that it is
associated with increasing academic success, increasing permanence and gaining practice of problem solving.
The effect of scientific scenarios on associating with daily life and perspective on social problems
The students' views on the effect of processing SSls through scientific scenarios in the research
application to establish a relationship between the science topics learned in the course and daily life are given in
Table 3.
Table 3. Students' views on the effect of scientific scenarios on associating subjects with daily life
Theme/ f

Codes * %" Examples of Student Views
Category
" Associating with the 4 28.6 Of course, there is. My parents are
f=1 immediate environment "~ even remotely related. They said that my
@ Associating the current 3 214 sister would be born disabled until 6
oS event with the lesson “" months old. But she did not (S2).
= L After learning that fruit yogurt is
o Change_ In thinking 2 144 produced with biotechnological methods,
2= Presenting the 1 71 | reduced consumption. (S1).
£ %‘ example used in the lesson | explained the issue of gender
% o determination to my mother. When my
25 mother came across a conversation with
c > consciousness-raising 1 7.1 her friends related to this, she told them
° that men, not women, determine gender.
E (S11).
(i No, | can't explain because we've
Not using in daily life 3 21.4 never experienced it (S15).

No, I don't think it helps (S17).

When Table 3 is examined, 78.6% of the students state that they can relate to daily life, while 21.4% of them
state that they cannot relate to daily life. The students express their thoughts by associating them with their
immediate surroundings at 28.6%. It was found that there were expressions parallel to this situation in the
interviews. Accordingly, Focus D used the subject of consanguineous marriage, which she learned in the lesson,
while evaluating an event she encountered in her family as follows:

“My sister and | are children born of consanguineous marriage. They even said (for my sister) that she
will be born disabled, and then something like a miracle happened. Because my parents are relatives, even
if they are not too close relatives. | later learned that if there were no consanguineous marriage, maybe it
would not even be possible to be born disabled. I thought about it.”

In this question, which questions the relationship established between science subjects and daily life, it was
determined that the relation established with the immediate environment according to the frequency of use is
followed by explanations such as associating the current event with the lesson (21.4%) and changing their thoughts
(14.4%). During the interviews, Focus C and Focus D, who associate the current event with the lesson, give place
to the following affirmations

“For example, we have seen the lesson on modification. You go out on the street, for example, the
functioning of (genes) changes in summer. You know, | get a little darker in summer. But when winter
comes again, it is the same skin colour.”

In this case, it can be said that the students explain the colour change in their skin in the summer with the
modification concept they learned in the lesson. In addition, it was observed that a student answered the question
using the example used in the lesson, while a student answered by expressing that he used what he learned to raise
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awareness in his immediate environment. 21.4% of the students stated that the teaching of the 'DNA and Genetic
Code' unit with scientific scenarios does not affect the use of science subjects in the unit in daily life. In the
interviews, the answer given to the question by a student (S5) who was understood to have the same view is as
follows: “So not too much. No.”

The students' views on the effect of processing SSIs through scientific scenarios in the research application on
the students' perspective and awareness of social problems are given in Table 4.
Table 4. Students' views on the effect of scientific scenarios on their perspective on social problems

Themes/ Codes . f %" Examples of Student Views
Category
Gain awareness 3 23.1 Yes. Because my awareness of
2 Understanding the consanguineous marriages increased.
o importance of  getting 3 23.1 After all, not related couples will suffer
'§ accurate information from the disease, but their innocent
iy Create a limited impact 2 15.4  children (510).
'g Different/ useful way of ” 154 Yes. Because, for example, when a
pd making the lesson " pregnant woman gives birth to her
Y Acquire critical thinking 1 77 baby, the husband scolds because the
% skills ' baby is not a boy. Actually, if someone
ol . - is going to be angry at, that person is
g em;?r:?zlzg the abilityto 1 7.7 himself. Because it's the male that
< determines the gender (S4).
g
E Stating that it is not 1 76 No, I don’t think so, there is no
effective ' reason (S18).

When Table 4 is examined, it is understood that the teaching of the lessons through scientific scenarios
mostly increases students' perceptions and awareness of social problems. Students state that teaching SSls through
scientific scenarios with a frequency of 92.4% affects their perspectives on social problems, while it does not affect
them with a frequency of 7.6%. It is seen that the students who assert that these activities have positive effects on
their perception and awareness of social problems are most frequently defined with expressions in the direction of
gaining awareness of social problems (f = 3, 23.1%) and understanding the importance of accessing correct
information in social events (f = 3, 23.1%). In the interviews, it was determined that some students had discourses
parallel to these findings. For example, the decision given by S10 one of the students regarding social issues,
hereditary diseases and consanguineous marriage expresses himself as follows:

“Yes. For example, since both of them have this gene in sickle cells, they should not marry. In the
end, they will not experience this disease and the child will live. They should be aware of this. That's why
they shouldn't get married. Therefore, if they had known at the beginning, at least they wouldn't have
married or had no children. So, the individuals must have children of course, after all. But they have to
marry someone who doesn't have this gene. For example, you have a gene and there is the same in the
person you will marry so you should not marry. Because there is such a possibility.”

In addition, there were also students who expressed an view (f = 2, 15.4%) that the teaching of the course
through scientific scenarios created limited, if not fundamental, changes on students' perspectives and awareness
of social problems. On the other hand, the positive responses given to the question in question are also explained
with expressions emphasizing different / useful in the teaching of the lesson (f = 2, 15.4%), critical thinking skills
(f=1, 7.7%) and empathy skills (f = 1, 7.7%) codes.

Although a significant majority of the answers received from the students consisted of positive expressions,
it was determined that a student expressed that the teaching of the course through scientific scenarios did not affect
his perception and awareness of social problems without specifying why. In the interviews, it is seen that S14,
who argued that the way the lesson is taught did not change her perception and awareness of social problems, and
that they could do anything in line with the wishes of the people, used the following statements:

“I do not think so because they are the same people socially. Nothing has changed, people are the
same they are arrogant, they do anything to get what they want, and so it didn't. How can | say? For
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instance, some people throw trash on the ground. If we say do not smoke there, they wi2ll smoke

purposely.”

The student who defends these views does not comment on his own awareness, but on the perspective of
the individuals who make up the society.

Limitations of teaching through scientific scenarios

In the study, students' perspectives on the processing of SSIs through scientific scenarios were also
discussed in the context of limitations. At this point, in order to enable the students to give more comfortable
answers, the difficulties they experienced in the course teaching process and their views on what they wanted to
change were discussed with repetitive questions.

The students' views on the problems and difficulties related to the process of SSls through scientific
scenarios are given in Table 5.

Table 5. Students' views about the lessons taught with scientific scenarios in the dimension of problems
and difficulties

Theme/ Codes . f %" Examples of Student Views
Category
8 Being Enjoyable / Fun 2 285 No there was no problem. On the

- E’ § Encounter any problems 1 14.3 contrary, it was very enjoyable (S5).

S :fé § Loving the unit 1 14.3 I had no problem. It was my

= 8 L Bei ful n 143 favourite unit of the science course

- E £ eing usefu 3 (s,

08_ = § Inability to take notes 1 14.3 After processing the script, | cannot
3 < Inability to understand get much notes. That's why | was afraid
% a . y 1 14.3 ifl gotalow grade, but | wasn't getting

E the subject low. Because it was permanent (S10).

When the opinion form data was examined, it was understood that some of the students did not express any
view on this question. The majority of the stated views, on the other hand, are seen to contain ideas that draw
attention to the absence of anything missing in the practices and that they do not experience difficulties. Under the
theme "1 had no problems in teaching with scientific scenarios”, 28.5% of the students stated that the lessons were
fun. In addition, 14.3% of the students found out that they did not have any problems, 14.3% of the students liked
the unit, and 14.3% of the students found it useful to teach the lessons with scientific scenarios. It was found that
there were statements in parallel with these findings in the interview data. However, when the opinion form and
the interview data are evaluated together, the students stated that they did not experience any problems or
difficulties with a frequency of 71.4%, while 28.6% stated that they did. S14's views on the question was as
follows: “There is no problem. I think scientific scenarios made all of this easier. There was a problem the first
time because | was thinking narrowly, they were wrong. In others, | started to think extensively, while the teacher
told us. That is why | didn't have much enthusiasm at first. Then | got enthusiastic. Because strange things have
happened (in the scenarios). Let’s learn these, maybe it will be useful, it will come from somewhere.” In this case,
it is understood that the student was not eager to participate to the course with scientific scenarios due to the narrow
perspective at the beginning of the applications, but with the effect of the course teacher, he has succeeded in
looking at the events in the scientific scenarios in multiple ways. In addition, it can be inferred that scientific
scenarios eliminate all difficulties and increase the desire to learn because interesting events are processed
according to the student.

In addition, the two students' thoughts on the subject are "Yes' unlike the others. As the reason for this
answer, it was understood that the students used the explanations that they had problems to take notes in the course
(f=1, 14.3%) and could not understand the subject (f = 1, 14.3%). During the interviews, one of the students, S10,
expressed this finding with his expressions:

“There was. We work from the script, then, for example, our teacher asked us to take notes. But I think
those notes are not enough. In other words, there is definitely a missing subject from the scenario. So |
think it's missing. For example, if we work on the board, different things will come to our teacher's mind,
who will tell us them or write them, and we will take notes. So, for example, you can open it and look at it,
but when you open the scenario and look at it, sometimes you understand the normal classic, but you want
to go deeper, you want to go into more detail, but it just doesn't work. You can think of the wrong things.
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But over time, all that confusion fits into its place. I thought that way, yes that is true! really and, | was
reasoning then, | was thinking was that really wrong? You think about and say was it really like this. Then
you just remember it like this. This is fine.”

The student thinks that the scientific scenarios used in the course do not provide information about all the
topics and states that they need detailed notes. He is also worried about the fact that the contradictory issues
covered in the scenarios may confuse him in individual studies. However, it is still seen that the student accepts
the effect of the scenarios in terms of permanence. Although it does not appear in the opinion form findings, it was
determined that the interviews included another difficulty encountered during the implementation process. One of
the students, S16, expressed the difficulty he faced in the process with his solution proposal as follows: “For
example, scenarios can be turned into movies. We are studying in class, but if it is made as a movie for example,
it might be better, it could be more fun. Reading is more difficult.”

It is aimed to obtain data on the limitations of the process of processing socioscientific issues through
scientific scenarios. The students' opinions regarding the changes in the teaching process in the process are given
in Table 6.

Table 6. Students' Views on Their Suggestions for Changes in Applications

Theme/
Codes ) f %" _Examples of Student
Category Views
Continuity / I wouldn’'t want to change
meaningfulness of the way the 7 41.1 anything. It can stay that
lesson is taught way. | would like the

scenarios to be distributed in

Continuity of scenario
y 6 35.3 other courses. (S5).

usage
I don't want to change

Use of scenarios in other 1 5.9  anything. Because everything

disciplines is beautiful and more
meaningful, it doesn 't need to
be changed (S8).
Ensuring faster 1 59 | wish there was a
understanding scenario in each unit. So we
understand more and faster
(S9).
Request not to keep a diary 1 5.9 Instead of writing a diary,

I would talk about scenarios
with students as if they were
talking during a lecture.

1 59 (S10).

I'd shoot videos and put
experiments (S14).

More experimentation
request

Suggestions for changes in teaching through scientific scenarios

In the sixth question of the opinion form, the aim is to put forward the reasons why students would change or
not if they were given the chance to make changes in the practices and studies. In this context, 88.2% of the
students stated that they did not want to make changes and they were satisfied with the application, and 11.8%
stated that they wanted to make changes. In a total of 15 statements that found the practices and studies sufficient
and successful, it was seen that the most frequently stated thought was to ensure the continuity of the teaching
style and to find it meaningful (f = 7, 41.1%). It is a striking finding that some of the students who do not want to
make changes emphasize the continuity of the use of scenarios in lessons (f = 6, 35.3%). In addition, there are one
student who draw attention to the use of scenarios in other disciplines and one on their contribution to faster
understanding. In the interview data, there are statements in parallel with the opinion form data. S16 who had one-
on-one interviews explained the fact that he does not want any change in the application/work as follows:
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“I won’t make changes. I wouldn't change a thing. After having read the scenario for instance, if
everybody prepared a presentation about it, about what they understood from it, so everybody would show
at least what they understood. In the lessons, the teacher only writes on the board, everyone is listening to
him. But in this way (with scenarios), for example, everyone is presenting their ideas by raising their finger,

s

it is better.’

According to this answer, the student in question did not want to make changes in the practices, but suggested
preparing presentations to reveal what was understood after scientific scenarios. In addition, it is seen that the
students are pleased to become active participants thanks to the activities used in the implementation process rather
than being passive listeners of the course. Another student's reason for not wanting to change the applications is
striking. This student (S5) made the following statements in the interviews:

“Scenarios were more effective than normal. Normally, | did not notice much when the teacher told the
lesson. Before the scenarios... I was embarrassed when I had to talk to the teacher in case I make a mistake.
However, | feel more comfortable as | write in the scenarios. As | was a little bit hesitant when talking to
the teacher, I felt more comfortable writing so I wouldn't want any change.”

As it can be understood from the statements in question, it is understood that the student avoids communicating
with his teacher for the worry of making mistakes, but when the lesson is being taught with scientific scenarios,
giving written answers to the questions in the scenario relaxes the student.

DISCUSSION & CONCLUSION

When the findings of this study aiming to determine the views of secondary school students regarding the
teaching of the ‘DNA and Genetic Code’ unit through scientific scenarios of SSIs, the feelings and thoughts of the
students regarding the teaching of the unit through scientific scenarios of SSIs were generally positive. By
revealing the difficulty of the unit, the students found that teaching SSls through scientific scenarios contributed
to permanence and academic success.

When the literature is examined, there are studies in which scientific scenarios are used in different
disciplines and levels such as mathematics, laboratory, undergraduate courses, as well as science courses. Bakag
(2014) stated that scenarios are effective in increasing student achievement in the field of measurement learning
in mathematics lesson; Kocayusuf (2014) revealed that a complete learning strategy supported with scenarios
increases academic achievement in sixth grade mathematics lesson in primary school. Similarly, Ciraj et al. (2010),
in their studies to determine the microbiology field knowledge and the interest in the lesson, concluded that the
use of scenarios increases students' interest in the lesson and the permanence of what is learned. Ercan (2019)
stated that the use of scenarios that quoted from daily life in experiments positively affected the students' attitudes
towards the laboratory and their laboratory use self-efficacy perception increased. In this case, scientific scenarios
can be used in the teaching of many courses, including the science course. In addition, this finding reveals that
students are satisfied with the use of scientific scenarios. Therefore, it is important to use scientific scenarios that
allow the learner to solve any problem by using interdisciplinary knowledge and skills. However, students will be
pleased with scientific scenarios containing complex problems related to daily life in order to provide various
solutions for the problems related to the goals and achievements in these disciplines, especially in order to integrate
disciplines that deal with SSlIs. As a matter of fact, an interdisciplinary context emerges by emphasizing the
connection between the concepts of environment, health and society in disciplines that deal with SSIs (Alkis
Kiigiikaydin, 2019). When the literature is examined, there are studies in which scientific scenarios are used in
different disciplines and levels such as environment (Alkis Kiigiikaydin, 2019; Dawson & Carson, 2017; Carson
& Dawson, 2016), health (Keskin-Samanci et al., 2014; Lin & Hung, 2016; Saad et al., 2017) and social issues
(Evren Yapicioglu, 2020).

All of the students participating in the study think that teaching the course through scientific scenarios
contributes to their success. These thoughts, on the other hand, were supported by the increase in academic
achievement and the increase in remembering the lessons. In the interviews, along with these ideas, it was
determined that the method was effective in increasing the problem solving practice. The literature also supports
these findings. In fact, Yeniceli (2016) concluded that the use of scenarios has an effect on students' academic
achievement and improves their attitudes towards the science course positively. Kocadag (2010) found that the
effects of scenarios on 8th grade students' misconceptions and knowledge deficiencies about heredity, DNA and
genetic code were effective in eliminating misconceptions and lack of knowledge.

Teaching of the ‘DNA and Genetic Code’ unit through scientific scenarios has mostly positive effects on
students in establishing a relationship between science subjects in the unit and daily life. The scientific scenarios
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used in the study deal with many concepts such as consanguineous marriage, mutation and modification events,
cloning, genetic engineering, and biotechnology in the socioscientific issue the content of the unit in question.
These concepts are reflected in scenarios that can be encountered in daily life and give students experience, and
this provides the connection established with the close environment. Taskin Can et al. (2006) stated in their study
that scenarios play an important role in the student's ability to use information and understanding that knowledge
is mixed with life. In this case, including events taken from students' daily life in scientific scenarios contributes
to their knowledge structuring and learning. According to Temur and Turan (2018), scientific scenarios enable
students to reach a conclusion with possible options by presenting various events. This is an indication that
scenarios are a form of experiential learning. In fact, in real life, we come up with choices regarding some events
and we enter the decision-making process. Therefore, learning will take place by making the students make
decisions. Thus, students learn within the framework of a set of rules and as an experience, without resorting to
memorization (Mariappan et al., 2004). In this context, SSIs through scientific scenarios that include events taken
from their daily lives will be effective in solving problems by concretizing events, structuring knowledge and
providing permanent learning. Therefore, the most important point where SSIs and scientific scenarios intersect is
that students can embody real-life events. In this case, the inclusion of realistic scientific scenarios, especially in
the teaching of socioscientific subjects, will enable students to be more interested in these subjects and to evaluate
events with multiple perspectives.

It was understood that the use of scientific scenarios in the teaching of the unit increased students' perception
and awareness of social problems. The students used expressions to gain awareness of social problems, to reach
the right information in social events, to acquire critical thinking skills and to gain empathy. It is understood that
scientific scenarios involving SSls positively affect students' perspectives on SSls. Actually, the nature of the
‘DNA and Genetic Code’ unit is based on SSIs. These issues are based on society and science, and students can
establish relationships between lessons and social problems through scientific scenarios. Simonneaux (2008)
affirmed that students need to produce scientific arguments in learning the mutual relationship between society
and science. For this reason, discussion and decision-making environments that can provide argumentation such
as the use of scientific scenarios in teaching SSls are also important. In this context, it is thought that issues that
create dilemmas and are open to discussion offer students the opportunity to make decisions through scientific
scenarios and affect their perspectives on social events. Actually, Sonmez (2020) stated in his study that scenario-
oriented activities attracted students' attention and they tended to think with different perspectives that explored
and questioned during the lesson. In this case, giving place to scientific scenarios with scientific subject content
enables students to gain different perspectives.

The students thought that the lesson was enjoyable and entertaining, and they generally did not encounter
any problems or difficulties about the ‘DNA and Genetic Code’ unit being processed with scientific scenarios.
The students liked the unit and found the use of scientific scenarios useful. According to the students, scientific
scenarios eliminate all difficulties and increase their desire to learn because they deal with interesting events.
However, some students had problems not taking notes in the course and therefore they were not sure that they
understood the subject. In this case, some students adhere to traditional teaching and try to create resources by
needing detailed notes. There was also a suggestion in the findings that it is difficult to read the scenarios and that
it would be better to make scientific scenarios into films. In this case, the importance of gaining the students
reading habit emerges. Can et al. (2016) and Iseri (2010) found in their study, that as the grade levels of secondary
school students increased, their reading attitudes decreased. When we take into consideration the fact that the
sample of the study is at the 8th grade level and that these students prepare themselves to the most important
national exam of Turkey which is the ‘LGS’ (Transition to High School Exam, multiple choice questions decrease
reading interest. In addition, Onen Oztiirk (2017) states that educational short films ensure that the lesson is fun,
relevant to daily life, permanence and better understanding. In addition, while Oztas (2008) found that the use of
films increases students' interest and motivation towards the lesson and encourages them to research, similarly
Selanik Ay (2010) states that films are fun and improve their research ability. In this case, educational films that
give the same results as scientific scenarios can be used effectively in the teaching process, and transforming the
scenarios into films will be effective in terms of teaching. We think that this suggestion of the student should be
experienced. We think that it may be important to conduct research in this context.

There are students who stated that the ‘DNA and Genetic Code’ unit, which is processed through scientific
scenarios, provides them with skills such as critical thinking, empathy and expressing their ideas. This is in line
with the idea that scenarios offer students the opportunity to develop critical thinking skills for more effective
learning (Mostert, 2007). As a matter of fact, individuals who think critically can defend their ideas independently
and take an active role in the process (Ersoy & Baser, 2011). These results show similarities with the results of
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other studies that the use of scenarios contributes to students' permanence (Parladir, 2004), their ability to develop
different thoughts (Kindley, 2002), to express these thoughts. Sadler and Zeidler (2005) determined that students
interpreted scenarios on human cloning and genetic engineering morally and were able to incorporate content
knowledge into their reasoning patterns. Pehlivanlar (2019), on the other hand, emphasized that the scenarios
prepared on the green road, nuclear energy and genetically modified organisms affected the informal reasoning of
teacher candidates. Similarly, Khishfe (2012) found that high school students' understanding of the nature of
science improved in two scenarios that addressed controversial SSIs related to genetically modified food and water
fluoridation. Venville and Dawson (2010) determined that students make intuitive reasoning about biotechnology.

Scientific scenarios involving socioscientific issues play a very important role in increasing students'
interest in the lesson, ensuring their meaningful and permanent learning, and improving their moral values, as they
include events that can be encountered in daily life (Atabey et al., 2018). Therefore, it can be stated that choosing
the content of socioscientific issues from the topics that can be encountered in daily life increases the attitudes,
interests and motivations of the students. In addition, it was seen that the data of the opinion form indicated that
the students found the scientific scenarios enjoyable and contributed to the visualization of the examples in the
scientific scenarios in their minds. In his study, Kemiksiz (2016) states that the scenarios help students to bring
the problems of daily life to the classroom and to revive them and to reconstruct the knowledge. Similarly,
according to Cenberci and Tol (2019), learning with scenarios supports students' self-efficacy perceptions, as
students have the chance to put themselves in the place of the characters in the scenario, connect with real life, and
take an active part in the lessons. Considering all these, it is understood that in this study, in line with student
opinions, the use of scientific scenarios in the teaching of socioscientific issues allows students to develop positive
emotions and thoughts such as attitude, visualization, active participation in the lesson in the teaching process,
interest, motivation and success.

According to the data obtained from the opinion form and interviews, the use of scientific scenarios in the
teaching of SSls has positive effects on variables such as students' motivation, attitude, success, argumentation
skills, reasoning, decision-making skills, and high-level thinking skills. With the use of scientific scenarios in the
teaching of SSls in the literature, it is seen that studies examining the effect of variables such as argumentation
skills (Dawson & Carson, 2020; Karamanli, 2019; Yal¢m, 2018), conceptual understanding (Sénmez, 2020),
attitude and motivation (Evren & Kaptan, 2014), reasoning (Dawson, 2015; Kolarova et al., 2013; Ozden, 2020;
Romine et al., 2020), decision making (Demiral & Tiirkmenoglu, 2018; Emery et al., 2017), higher-order thinking
(Qamariyah et al., 2021) also support this finding. In this case, within the scope of this study, it is concluded that
the use of scientific scenarios in the teaching of SSls in the direction of student opinions is effective and productive
in science lessons.

Conclusions

In the study, the students' discourses on the teaching of the 'DNA and Genetic Code' unit through scientific
scenarios were parallel in both data collection tools and were found effective and meaningful by the students. In
this context, the use of scientific scenarios increases the academic success of students, provides permanent
learning, plays a serious role in the association of lessons with daily life, and increases students' awareness of
social issues. In addition, when the social awareness formation process that occurred in students was examined,
skills such as critical thinking, decision-making, argumentation, and empathy that students discovered in
themselves were encountered. Scientific scenarios have a nature that creates dilemmas and allows discussion to
be effective in the development of these skills. In this case, the courses taught with scientific scenarios enable
students to develop various skills and these are in line with the requirements of the 21st century.

The students did not encounter any significant problems in the process of teaching the course through
scientific scenarios. In this context, students think that scientific scenarios increase interest in the lesson, make the
lesson enjoyable and entertaining, facilitate understanding, and increase motivation. However, during the
application process, there are also students who are uncomfortable with not keeping systematic notes as in the
traditional method and suggesting to converting scientific scenarios into videos / films rather than reading them.
In addition, there are also ideas that refer to more experimental activities in the ‘DNA and Genetic Code’ unit,
which is teached through scientific scenarios.

Suggestions

When all the ideas of the students in the research are evaluated together, it is seen that the students are
mostly satisfied with the scientific scenarios and the lesson. For this reason, it can be suggested that SSls should
be treated with scientific scenarios in science education. Based on the research findings, it is seen that the students
are of the opinion that other units and other lessons should be taught with scientific scenarios. In this direction,
studies in which scientific scenarios are used in the teaching of different science units/subjects and other courses
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can be planned. Based on the findings obtained from the students' views on the skills, the effects of the teaching
practices carried out with scientific scenarios on different skills (thinking skills, critical thinking, problem solving,
decision making, etc.) can be tested with quantitative or mixed studies. The scientific scenarios proposed to be
designed are more effective in science subjects that are less likely to experiment. In addition, the teaching of
socioscientific issues that are included in the science-teaching program and create dilemmas can be provided with
scientific scenarios. Considering the references made by students to the increase in their academic achievement, it
is recommended that the use of scientific scenarios be widespread at all educational levels, if they are suitable for
the subject content.
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APPENDIX

Appendix 1

Scenario -7 (19-25 November 2018)

Small Changes

Mr. R is a 45-year-old genetic engineer. He wants to 0\
change gene structures by interfering with the genes of plants, sy
animals and even humans. In this way, he set himself on the y.
mind of being able to add new features to existing creatures and C AN

in different living things. Using various biotechnological
methods for this, Mr. R is quite curious about the results. He

started his work primarily with strawberries. Strawberry is a \ - '
very sensitive fruit that can only grow in hot conditions and V

to create gifted creatures by bringing together beneficial genes / /A_
v

which deteriorates and rots quickly. However, considering that
the population is rapidly increasing, people in every geography Y
need a type of strawberry that can withstand cold weather and

transportation in order to eat strawberries. Starting out from this problem, Mr. R took advantage of polar icefish
to make this delicious fruit cold resistant. Mr. R succeeded in taking the gene region that enables the ice fish to
survive at - 35 degrees and add it to the DNA of the strawberry with biotechnological methods. Thus, strawberries
will be able to grow easily in cold weather, the living space will increase and strawberries will be produced as
much as all people can eat in all seasons. Mr. R wants to apply this method to many fruits such as kiwi, banana
and tomato and to put the seeds of these fruits on the market. But can the strawberry, whose genetics has changed,
be harmful to human health even though it positively affects the growing conditions and durability?, he also
thought. Mr. R plans to do a study with experimental and control groups to test this idea. Two groups take 10 mice
each. He ensures that 10 mice in the experimental group eat the genetically modified strawberries and 10 mice in
the control group eat the normal strawberries and observes the results. Although there was no health problem in
the control group after a certain period, 1 out of 10 mice in the experimental group had various allergic reactions.
Concluding that the genes coming from the ice fish caused this situation, Mr. R was caught between the allergic
reactions that occurred with the response of humanity to the nutritional needs and wanted to think a little more
before putting the strawberry on the market.

1. If youwere Mr. R's, would you put the seeds of this strawberry on the market? Why?

Mr. R wants to continue his work on people.
It is seen that people have experienced various
tissue, organ losses throughout their lives and that
people lost their lives since these tissues, and
organs cannot be found afterwards. Knowing that
even if a donor is found, the patient's body may not
accept the given tissue or organ and that the
person's life is in danger, Mr. R thinks why not a
replica of the human being either. According to
A A A him, a clone of Dolly, who was a sheep before, was
made, so man can be made too! Studying the laws on this subject, Mr. R finds that making a human clone is strictly
prohibited due to moral values. But the crazy inventor, who takes the certainty that humanity will need cloning for
organ needs in the future, wanted to live in those times. Mr. R, who is 45 years old, realizes that he cannot see
those days under normal circumstances and immediately gets to work. He prepares and drinks a potion that will
awaken him in 2100.
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Years pass and Mr. R opens his eyes in the year 2100. Indeed, people can now be cloned and take the
necessary organs from their clones when their organs are not functioning. However, Mr. R also faced a situation
he had not expected. Because there are individuals with the same genome in the society, he has seen that when a
crime is committed, it is not possible to find clear information about whether the truth or the clone did it. He
observed that individuals with the same DNA fingerprints feel comfortable by sharing tasks in their work and
social lives, and can increase their chances of survival by using the organs of their clones in disease situations, and
they create various social problems in order to be individualized. Given these circumstances, Mr. R remained
undecided about whether the morally prohibited human clone around 80 years ago had a positive outcome in 2100.

2.1f you were Mr. R's place, would you have developed a positive or negative attitude towards human
cloning? Do you think human cloning is possible? Do you find this right? Why? Explain.

The pictures used in the scenario are retrieved from the following addresses;
1. https://www.kentharita.com/genetik-muhendisligi-nedir/

2.https://www.express.co.uk/news/science/660058/T op-scientist-warns-thatcloning-could-lead-to-
ILLEGAL-black-market on 12 November 2018.

Appendix 2

Interview Questions Used in the Research
1.Have you ever taught in any lesson using the same method that the 'DNA and Genetic Code' unit was
taught?

2.Do you think that the course in the 'DNA and Genetic Code' unit of the Science course through such
scientific scenarios has an impact on your success? Why?

3.Do you think that the way the lesson is taught in the 'Science and Genetic Code' unit with scientific
scenarios helps you to establish a relationship between the science subjects you learn in the unit and daily life?
How? Can you explain with an example?

4.Do you think that the teaching of the courses in the 'DNA and Genetic Code' unit of the Science course
in this way - through scientific scenarios- affects your perspective / awareness of social problems? Why?

5.In the 'DNA and Genetic Code' unit of the 'Science course', were there any problems and difficulties that
you saw lacking in the process of teaching the courses in this way - through scientific scenarios? If yes, could you
please explain what happened?

6. If you wanted to make changes in the application / study, what would you continue and change? Can you
explain why?
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