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ABSTRACT

DEVELOPMENT AND IMPLEMENTATION OF THE SOCIOSCIENTIFIC
ISSUE-BASED UNIT PLAN IN THE CONTEXT OF “EFFECTS OF PESTICIDE
USE IN AGRICULTURE AND COLLAPSING BEE HIVES”

Emine Sarikaya

Department of Mathematics and Science Education - Science Education Program
MSc. Thesis

Adviser: Prof. Dr. Mustafa Sami Topgu

In this study, the main purpose is to design and implement a SSI-based unit plan in the
context of "Pesticide Use in Agriculture”. The unit plan was developed based on the
instructional ~ framework, Socioscientific Issues Teaching and Learning (SSI-TL)
Model, developed by Sadler, Foulk & Friedrichsen (2017) and 5E Model. The content
knowledge that is intended to focus behind the SSI was determined as genetic concepts.
These concepts can be ranged as “gene, DNA, chromosome, structure of DNA
(phosphate, organic base, hydrogen bonds, nucleotide, and deoxsyribose)". The unit
consists of 7 lesson plans and its implementation lasted about 12 lessons, 6 weeks. The
students who attended to the SSl-based instruction was thirty five 71" grades one. The
SSl-based instruction was implemented in a middle school in Istanbul, Uskiidar and in
the spring term of 2018. Two measurement tools were used. One of them is Quantitative
Assessment of Socioscientific Reasoning (QUASSR) survey, focused on assessing
students' Socioscientific Reasoning (SSR). Validity and reliability of this survey in
Turkish context and according to the middle school level were provided in the scope of
this study. The second measurement tool was the Genetic Content Exam (GCE). This
exam was developed in the scope of the thesis. Its validity and reliability was provided.
A reliability coefficient (KR-20) was attained to be .839. Measurement tools were
implemented two times during the study as before and after the application of the unit
plan. So, implementation part of the study is described as one group pretest-posttest
design. The data attained from the QUASSR and the GCE were analyzed via SPSS

X



program. It is found that SSl-based instruction positively affected students' average
scores on the GCE; however, there was not a statistically significant change on the
scores. Students' scores on the QUASSR did not change positively in the post-test; and
similar to the GCE, there was not a statistically significant change on the scores. The
reasons for the inconclusiveness in the SSR level and the GCE were discussed in the
discussion section.

Key words: Socioscientific Issue-Based Instruction, Socioscientific Reasoning (SSR),
Socioscientific Issues (SSI), Instructional Unit Design, Genetics Unit, Middle School
Students.
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OZET

“ARILARIN KOLONILER HALINDE KAYBOLMASI VE TARIMDA
PESTISIT KULLANIMI” BAGLAMINDA SOSYOBILIMSEL-TEMELLI
UNITE GELISTIRILMESI VE UYGULANMASI

Emine Sarikaya

Matematik ve Fen Bilimleri Egitimi Anabilim Dali - Fen Bilgisi Egitimi
Yiiksek Lisans Tezi

Tez Danismani: Prof. Dr. Mustafa Sami Topcu

Bu ¢alismanin ana amaci Sosyobilimsel Konu-Temelli (SBK) bir fen bilimleri iinitesi
gelistirilmesi ve uygulanmasidir. Unitenin gelistirildigi sosyobilimsel konu (SBK)
“arilarin  koloniler halinde kaybolmasi ve tarimda pestisit kullanimi” olarak
belirlenmistir. Unite plan1 Sadler, Foulk & Friedrichsen (2017) tarafindan gelistirilien
Sosyobilimsel Konular Ogretim Modeli'ne ve 5E Modeli ‘ne gore dizayn edilmistir.
Sosyobilimsel konunun arka planinda 6grenilmesi hedeflenen igerik bilgisi genetik
konusu ile iliskili olarak belirlenmistir. Ogrenilmesi amaglanan genetikle ilgili
kavramlar su sekilde siralanabilir: gen, DNA, kromozom, DNA’nin yapist (fosfat,
organik baz, hidrojen baglari, niikleotid, deoksiriboz). Yedi ders planindan olusan
linitenin uygulanma siireci 12 ders saatinde ve yaklagik olarak 6 haftada
tamamlanmustir. Sosyobilimsel Temelli Unite Plan1 mevcudu 35 kisi olan bir 7. Sinifta
uygulanmistir. Uygulamanin yapildigi ilge Istanbul-Uskiidar olup, 2017/2018 egitim
periyodunun bahar doneminde uygulama tamamlanmistir. Calisma kapsaminda iki adet
Olgme aract kullanilmistir. Bu anketlerden bir tanesi Ogrencilerin Sosyobilimsel
Muhakeme seviyelerini belirlemeye yoneliktir (The QuASSR). Bu anketin Tiirkce
Dili’ne ve ortaokul seviyesine uyarlanmasi igin gerekli caligmalar tez kapsaminda
tamamlanmistir. Kullanilan diger 6l¢me araci genetik icerik bilgisini degerlendirmeye
yonelik bir Genetik Konu Testidir. Genetik Konu Testi tez dahilinde gelistirilen bir
O0lcme aracidir ve testin gegerlilik ve gilivenilirligi gerekli c¢alismalar yapilarak
saglanmigtir. Test igin hesaplanan giivenilirlik katsayis1 (KR-20) .839 olarak
bulunmustur. Olgme araglar iinite planmin uygulanmasindan énce ve sonra olarak iki
kez uygulanmistir. Bu ¢aligmanin uygulama kismi tek grup on test-son test dizaynina

xii



sahiptir.. Olgme araglarindan elde edilen veriler SPSS istatistik programinda analiz
edilmistir. Analizler sonucunda, SBK temelli ger¢eklestirilen uygulama soncunda
ogrencilerin Genetik Konu Testi’ndeki puanlarinin yiikseldigi fakat bu artigin istatiksel
olaral anlamli olmadig1 goriilmiistiir. Sosyobilimsel Muhakeme Anketi’ndeki puanlarda
ise yine istatistiksel olarak anlamli bir farkliligin olmadigi bulunmustur. Uygulanan iki
testteki istatistiksel olarak anlamli bir degisimin olmamasi durumunun sebepleri
calismanin kapsami dahilinde tartisilmistir.

Anahtar Kelimeler: Sosyobilimsel-Temelli Egitim, Sosyobilimsel Muhakeme (SBM),
Sosyobilimsel Konular (SBK), Unite Dizayni, Genetik Unitesi, Ortaokul Seviyesi
Ogrencileri

YILDIZ TEKNIK UNIVERSITESI FEN BiLIMLERI ENSTITUSU
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CHAPTER 1

INTRODUCTION

1.1 Literature Review

Socioscientific issues (SSI) are seen as an important research topic for science
education and there is an effort to integrate it into the existing science curricula. SSI are
crucial due to the reasons; presenting a meaningful learning setting, promoting
citizenship education and contributing to the proficiency level of individuals’ scientific
literacy [18].

Firstly, it is necessary to put forward how a meaningful learning setting is
constructed via using Socioscientific Contexts. Content and methods of a discipline
should be situated in a broader context according to the situativity theory [18].
Moreover, it is stated that all learnings are situated regardless of whether the contexts
are impoverished or dynamic. So, SSI meet the need of situationality existing in the
nature of learning; however, by presenting a rich context [18]. In the studies, it is also
emphasized that context based learning creates opportunities for meaningful learning
[32], [33] and [34]. Handling a content as being embedded in a broader context
contributes to constructing links between the scientific concepts and their meanings in
that context, so targeted science concepts take a meaningful position in students’
cognitive schemas [18]. SSI serve as rich and meaningful learning environments for

both science content and scientific methods [18].

Another point needs to be emphasized is how SSI touch upon the citizenship
education. Dilemmatic, complex and controversial nature of SSI offer an environment
accelerating the development of informal reasoning [4]. Developing the ability of
informal reasoning is a goal of science education [11]. The quality of informal

reasoning functioning in the decision making process has fundamental importance for



the citizenship education [9]. Moreover, a thoughtful decision making process requires
some pre-requisites [9]. These pre-requisites can be ranged as scientific knowledge, and
nature of science (NOS) [9]. SSl-based instructional process involves all substantial
preconditions to realize a qualified and thoughtful decision making process [9]. It is
because if lay people produce arguments and make judgments when they confront the
issues grounded on social and scientific dimensions, they become informed citizenships
in the democracies [18]. Consequently, gaining of thoughtful decision making processes

by lay people fosters the citizenship education [9], [18].

The Program for International Students Assessment (PISA) vision aims to
develop students’ ability to use the scientific knowledge in the real contexts of life and
the PISA framework relevant to the science teaching is based on growing up students as
scientifically literate [9], [10], [34] & [38]. The PISA framework focuses on the four
goals; knowledge, competencies, attitude and context [38]. Archer-Bradshaw in [33]
states that experiences of an active learning process providing students to associate the
scientific knowledge with social life, authentic activities, understanding of NOS,
developing the proficiency level of informal reasoning needs requiring to pay attention
for educating scientifically literate individuals. Sadler [39] expresses that a context
provides a useful tool to develop and assess all learning outcomes in which also takes
places in PISA framework. Thus, it can be interpreted that a Socioscientific scenario is
beneficial to stay focused on all learning outcomes. Additionally, it is not possible to
improve the understanding of NOS without a context [33]. So, while it is regarded that
SSl-based instruction involves scientific developments, informal reasoning, scientific
modeling, nature of science, character development, ethical values and media
dimensions [7], it can be easily concluded that there is a consistency between the goals
of the PISA framework and learning elements of SSl-based instruction [33]. In other
words, an educational period oriented to scientific literacy can be provided via a SSI-
based instructional process [33]. The coherence between the PISA goals and learning
elements of SSI based instruction sets out the significance of a learning period grounded

on the scope of a Socioscientific context.

In the study conducted by Acar & Yaman in [33], the teachers state that they
experience difficulty on reaching context based materials. Beside this, it is emphasized
the challenges in the process of developing context based materials. Some research in

the literature [32], [36] and [37] support the claim that context based materials are



useful tools for a qualified science learning; however, there is a need in developing
these materials. While the acquirements of a learning period underpinned on a SSI
context, content knowledge, NOS, science process, informal reasoning, character
development..etc., and the existing need in developing context based material are taken
into consideration, designing a SSI-based unit plan is seen as valuable from a pragmatic
perspective. In this study, it is aimed to lay out a SSI-based unit plan in the context of
“pesticide use in agriculture and collapsing bee hives”. So, this study meets a need in
the literature by producing a unit plan centered on a Socioscientific Context. Assessing
students’ proficiency level of informal reasoning in the negotiation of dilemmatic and
controversial SSI, and the level of their improvements on the related content knowledge
are the extension of the study. Especially, informal reasoning and content knowledge
are found as proper to change with the effect of unit based intervention. It is because
informal reasoning and content knowledge are among the learning goals of a SSI-based

instructional period.

1.1.1 Socioscientific Issues

1.1.1.1 Definition of the SSI

Socioscientific issues (SSI) are the topics involving dilemmas, disagreements,
multiple perspectives and solutions [1], [2]. Climate change, hydraulic fracturing and
genetically modified foods are the mostly studied examples of contexts in SSI [3]. SSI
have dimensions related to both science and social areas [3], [4]. The multidimensional
rooted nature of these topics is effective on naming it as “Socioscientific” [4].
However, it is necessary to handle the period before arising “Socioscientific Issues”

with the purpose of comprehending it detailedly.

1.1.1.2 The period impacting the arise of SSI

In 1970s, the idea of applying science lessons by emphasizing its mutual effects with
technology and society [5] is high on the agenda of science teaching community.
Presenting a topic and its interactions with science, technology and society, called as
STS education, are seen as a meaningful way for science learning period [5]. However,
in 1982, a paper related to properties that a scientifically literate person should have was
published by the National Science Teachers Association (NSTA). With this new



published paper, it is discussed about to which degree STS education contributes to
become scientifically literate [5]. In 1990s, a new understanding, STSE education
subsuming the environmental topics differently from STS, is discussed and begins to
adopt by the researchers [5] & [7]. STSE education is an improved version of STS; and
it touches upon moral and ethical points more than STS. However, it is understood that
it has also some weaknesses [5] & [7]. Actually, there is no strikingly different
properties of STSE from STS [5]. Topgu, Tiiziin & Sadler in [6] and Topgu in [7] state
that while STS and STSE education handles issues possessing technological, scientific
and societal dimensions, it does not involve an emphasis on how to provide character
development and ethical or moral values. Lack of argumentation and NOS are other
issues in which both two understandings possess as deficiencies [7]. STS education is
described as “an underdeveloped idea in search of a theory” [6, p.358]. So, in search of
theory, a new understanding involving all components of STS and STSE and
additionally argumentation, NOS, informal reasoning, personal experiences, moral
development begins to form [5], [6] & [7].

1.1.2 Informal Reasoning

1.1.2.1 Definition of Informal Reasoning and Argumentation

Informal reasoning is a process determining how to take a position in an open
ended, controversial and complex issue [4], [2], and [6]. Formation or adoption of a
position takes place as a result of a cognitive process in contentious problems [2].
Argumentation is stated as an effective application to improve informal reasoning
process, additionally emphasizing its difference from the term “informal reasoning” [2].
The difference can be explained with “the tool” metaphor used to get a purpose,
moreover while the tool is linked to the argumentation, purpose is related to the
development of informal reasoning process [2]. It can be interpreted depending on the
studies [2], [4] and [6], while informal reasoning is a cognitive duration used for the
resolution of controversial, dilemmatic and multi-dimensional issues, argumentation is

an action to make explicit the informal reasoning occurring mentally.



1.1.2.2 Its Relation to SSI

SSI have some properties stemming from the shared characteristics of contexts
handled in the process “generating of this novel term SSI”. These characteristics can be
ranged as “open ended, ill structured, debatable, possessing multi-dimensional nature
(multiple perspectives and solutions), involving dilemmas and disagreements [2], [6].
The nature of SSI form a necessity to realize an active mind process “informal
reasoning” [4], [2]. In other words, informal reasoning is a duration of mind necessarily
actualizing to form an answer to the complicated nature of a SSI context, challenging
the pros and cons and alternative solutions and negotiating in disagreements [4], [2]. In
SSI, there is no clear cut solutions [2], [4], [6]. The issues are dilemmatic and complex;
moreover, it forces an individual dealing with SSI to generate ideas for more than one
stakeholder [2], [4], and [6]. So, all challenges taking place in the resolution continuum
of SSI support the development of ability to reason informally [2], [4], and [6]. At this
point, it is necessary to put emphasis on that SSI present a qualified learning
environment so that the quality of students’ informal reasoning can be leveraged [4].
Additionally, informal reasoning is active in the negotiation of a controversial
Socioscientific topic [2], [4], [6]. It can be interpreted that there is a mutual relationship
between SSI and informal reasoning. While SSI improve the quality of informal
reasoning, informal reasoning is also effective to make thoughtful decisions in the

contexts grounded on social and scientific topics [2], [4] and [6].

1.1.2.3 The Factors Influencing the Informal Reasoning

One of the studies conducted by Topgu, Tiiziin & Sadler in [6] states that
Informal reasoning processes are affected by the factors; personal experiences, social
considerations, moral-ethical considerations and technological concerns. In the study
[6], it was reached the result that participants reason informally based on four factors
stated in the previous sentence. They used their experiences embedded in life, their
beliefs adopted due to their religious, cultural, social life or moral values and their
worries about the negative sides of technological developments [6]. The content
knowledge and NOS understandings are seen other factors impacting the informal
reasoning [4]. While argumentation is stated as explaining informal reasoning taking

place in mind, its usage is subject to support informal reasoning [4], [2].



1.1.3 Socioscientific Reasoning

In addition to the research done to be related to the informal reasoning [4], [2], [6] a
new concept is in search to organizedly define and represent the resolution process
realizing in the mind when SSI are subject. Via the researches [3], [18], [21] a novel
concept “Socioscientific Reasoning” (SSR) has been raised up. Socioscientific
Reasoning is a notion to comprehend the negotiation process of decision making in the
context of SSI in a more planned and detailed way [3], [18]. SSR is handled as a
complex notion, called as a construct, circumscribing the practices in the resolution
process for the problematic points embedded in SSI [3], [18]. The operationalized
definition of SSR is structured on four criteria seen as substantial [18]. The four criteria
can be explained to be complexity, multiple perspective, ongoing inquiry and
skepticism [18]. It is necessary to explain the four substantial criteria to get a deep
understanding of SSR. The first criterion “complexity” requires understanding the
multifaceted nature of the issues [18]. A tendency to perceive existence of different
sides and multiple interactions in SSI contexts is essential to achieve a level of degree in
this dimension [18]. The second one “multiple perspectives” can be described as
regarding the advantages and the disadvantages of all sides affected from the
problematic Socioscientific topic in the decision-making period [18]. In this dimension
of SSR, it is expected to analyze potential negotiation ways in terms of sides,
determining facilities and challenges for all positions taking place in the intended SSI
context [18]. The third dimension of SSR is explained as “ongoing inquiry”. The
ongoing inquiry term can be described as noticing that the present information about the
topic may not be sufficient to make an informed decision; so it is essential an ongoing
inquiry [18]. The ultimate dimension “skepticism” is about adopting a skeptical position
for all arguments put forward by all stakeholders in the SSI context regarding that they
can produce biased ideas [18]. In other words, skepticism dimension requires
questioning an information or an argument presented by one stakeholder instead of
accepting it directly [18]. At this point, it is necessary to make an explanation about the
question “why a new term “SSR” is needed to define?” Sadler, Barab and Scott [18]
expresses that constructing an operationalized definition is aimed. The reason is closely
linked to the scientific literacy issue. SSR is seen as viable to capture the all learning
outcomes of Vision Il scientific literacy [3] and [18]. At this point, there is a need to

give place for the relevancy between SSR and Scientific Literacy. Kolsto in [9] states



that it is necessary for lay people to become equipped for the decision making processes
when topics embedded science, technology, society are concerned. Sadler & Zeidler
[10] also emphasize that SSI form a qualified environment for the aims of scientific
literacy adopted by PISA. In the studies [9], [11], [2] it is mentioned that American
Association for the Advancement of Science (AAAS) also reinforces the importance of
decision making processes involved in SSI contexts by declaring it among the aims of
science education. SSI are seen as a useful tool to support the Vision Il scientific
literacy competencies [3]. Even if there is no consensus on the definition of “Scientific
Literacy” term in Science Teaching Community, Roberts (2007) defines the term as
while Vision | Scientific Literacy is centered on the content knowledge, Vision Il also
focuses on the scientific concepts by handling them from societal dimensions [as cited
in7].

1.1.4 A Framework for Socioscientific Issue-Based Instruction

Design
elements

Learner

Teacher

attributes

Classroom environment

Peripheral influences

Figure 1.1 Socioscientific issue-based instructional framework (The figure is attained
from Friedrichsen, Graham & Brown, 2016)

Socioscientific Issues are seen as useful for designing rich learning environments
[34]. So, it is necessary an instructional guidance to shape learning environments

7



sourced from SSI. At the end of an examination of all theoretical and experimental
studies of SSI existing in the science education-related literature, Socioscientific issue-
based framework emerged [7]. The framework is a useful guidance for the teachers to
shape an instruction grounded on a Socioscientific issue. It is developed by
Friedrichsen, Sadler, Graham and Brown in [12] and constructed on three main aspects;
design elements, learner experiences, and teacher attributes [12], [7]. . The first aspect,

design elements, is centered on four issues;

v Constructing an instructional period based on a controversial issue

v" Presenting the controversial issue first

v" Organizing activities supporting the development of higher order practices

v Organizing an activity leading students to synthesize all scientific ideas and

concepts mentioned in the SSI based instruction. [12], [7].

The second main aspect is learner experiences [12], [7]. There are some suggested
experiences that students should realize in SSI-based instructional periods [12], [7].
These experiences involve higher order thinking practices, handling and discussing
contrary ideas, implementation of scientific practices (gathering, recording, analyzing
data), addressing the SSI topic from a social perspective [12], [7]. Beside these four
issues, SSI should be associated with the Nature of Science and should be discussed

from ethical dimensions [12], [7].

The third aspect “teacher attributes” is about how a teacher should behave during the
SSl-based instructional process. The teacher should be familiar with the SSI that are
subject to the lesson and the content knowledge behind it [12], [7]. Moreover, it should
be noticed the issue’s societal dimensions [12], [7]. There are other suggestions about
how a teacher should behave toward the students during SSl-based instructional
periods. The teacher should be honest about the boundary of his/her information related
to the mentioned SSI. S/he should take a position like a guidance in the class instead of
an authority and have a perception that s/he is a contributor to the issue like students
[12], [7]. Moreover, the controversy and unambiguity in the nature of SSI create a need

for the teacher to manage these uncertainties in the discussion [12], [7].

Out of the three main aspects: design elements, learner experiences, teacher attributes
stated in the previous paragraphs, there are other two issues seen as important in the

SSl-based instructional period. These two issues are classroom environment and



peripheral influences [12], [7]. Classroom environment that consists of the second layer
in the SSI framework should be designed by taking some criteria into the consideration;
collaborative studying, high expectations from students, respect among students and,
students and teachers, feeling safe in the learning setting in terms of expressing ideas
[12], [7]. Peripheral influences that is the third layer of the SSI framework involve some

suggestions to organize the learning settings. These suggestions can be ranged as;

v An encouragement for teachers so that they can realize SSl-based instruction
v" Facilities to reach SSI materials

v" A flexible teaching program to integrate SSI based instruction

v A Socioscientific topic realizing in a close point to the place in which the

instruction takes place.

<\

Making a relationship with the curriculum program and SSI instruction

v Communication with relevant managers [12], [7].

1.1.5 Socioscientific Issues Teaching and Learning Model (SSI-TL Model)

Socioscientific issue-based instructional framework is a pre-model in search of a
more advanced one [1]. So, SSI-TL model revealed as a result of this search [1]. It is a
model developed to guide the people who desire to organize a SSI based unit plan. The
SSI-TL model was used as an instructional framework in order to guide the present
study. Activities in the scope of this study and the structure of the unit plan were shaped
according to flow and criteria of the model. The SSI TL model consists of two parts: an
instructional plan and learning goals [7]. The instructional plan consists of three steps:
focal issue, main body and culminating activity [7].



Science

Ideas ‘\

Social Information
Connections Communications
Science Technology

Practices

|

Culminating
Experience

Figure 1.2 Socioscientific Teaching and Learning Model (SSI-TL Model) (The figure is
attained from Sadler, Foulk & Friedrichsen, 2017)

The SSI-TL Model begins with focal issue step introducing SSI [1], [7], and [8]. In this
step, the SSI can be presented and discussed in a detailed way by using information
communication technologies (ICT) [1]. The second step involves main activities
realizing during instructional period [1], [7], [8]. The main body of the SSI-TL model
is compatible with the National Generation Science Standards (NGSS) ideas [1] & [7].
It should be constructed on the three dimensional learning of NGSS; Disciplinary Core
Ideas (DCI), Scientific and Engineering Practices (SEP) and Croscutting Concepts
(CCC) [1]. The first dimension, the DCI comprises four domains; “Life Science”,
“Physical Science”, “Earth and Space Science”, and “Engineering” [14]. Content
knowledge behind the SSI meets one or more of the domains expressed by the NGSS
[1]. The second dimension is the SEP that includes the applications related to how
science progresses and how systems occur [14]. Bybee in [13] states that eight scientific
practices are included in the three dimensional learning policy of the NGSS. These can
be ranged as; “asking questions and defining problems”, “developing and using
models”, “planning and carrying out investigations”, “analyzing and interpreting
data”, “using mathematics and computational thinking”, “constructing explanations
and designing solutions”” [13, p.35]. The appropriate SEP should be integrated into the

lesson [1]. The third dimension “CCC” leads students to make connections between the

10



domains of the DCI [14]. The seven CCCs are stated by the NGSS [15]. These are
“patterns”, “‘cause and effect”, “scale, proportion and quantity ”, “systems and system
models”, “energy and matter”, “structure and function”, “stability and change” [15].
The proper crosscutting concepts according to the intended SSI that are subject to the
instructional period should be included [1]. As main teaching and learning activities,
argumentation, discussions and scientific modeling can be thought as examples [7]. The
final step of the SSI-TL model is organizing a culminating activity [8]. A culminating
activity should involve dynamics managing students to think and synthesize the ideas,

scientific concepts discussed in the instructional period [1], [7], [8].

The second main part of the SSI-TL model is called as learning goals and it
touches upon gains that are intended to reach with the implementation of SSI based-

instructional periods [1]. These goals can be stated as;

v" Raising an awareness of determined SSI

Becoming familiar with the DCI

Becoming familiar with the CCC

Experiencing the SEP

Developing SSR Level

Character Development

Improvement in the understanding of the NOS [1], [7], [8].

RN NN R

1.1.6  Previous Studies on SSI

In the literature there are pre-studies were conducted about SSI. These can be
classified as the studies centered on argumentation on Socioscientific context [11], [16],
[17], the connections between the informal reasoning and content [2], [19], the
communication skills in SSI [20], the SSR concept and SSI based instruction [3], [18],
[21], [24] and the informal reasoning and SSI based instruction [30] and [31].

There are studies related to constructing arguments in a Socioscientific Context
[11], [16], [17]. In the study Christenson, Rundgren & Hoglund in [16], it is purposed to
investigate to which degree the scientific knowledge was used as a source of
argumentation source, and it is concluded that students used “value” while they
constructed their informal arguments in no small measure. The study in [17] aims to
understand the process of how students establish arguments when they study

collaboratively in a SSI. They analyzed the dialogs of two paired students from 12 and
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13 years old. It is concluded that one of the pairs constructed qualified arguments and
their discussion process was different from the other pair. Moreover, the pair creating
low level arguments dealt with the topic itself and this did not let that pair making
arguments classified as qualified ones. Kolsto in [11] studied about the students’
assessment in an article related to a SSI determined by them. 13 assessment criteria
revealed as a result of analyses [11].

There are a group of research investigating the mutual effect between the
concepts “informal reasoning” and “content knowledge” [2], [19]. Sadler & Zeidler [2],
aim to investigate the impacts of content knowledge on the quality of informal
reasoning. 269 students completed a genetic content knowledge exam and a part of
students were chosen and interviewed with them [2]. It is found that there is a
significant change on the quality of informal reasoning between the groups who get
high score in the content exam and get low scores [2]. In the study done by Fowler &
Zeidler [19], 52 students from biology and non-biology classes completed two
inventories. One of them aims to measure the level of content knowledge during the
resolution process of SSI [19]. The other is an inventory assessing to which degree an
individual adopts the evolutionary theory [19]. It is reached that content knowledge is
the initial source for the negotiation in an evolution related Socioscientific Context [19].

Chung, Yoo, Kim, Lee & Zeidler [20] conducted a study in South Korea with
132 ninth grade students and an implementation process on the context of gene
modification technology. A questionnaire related to communication skills was
implemented as pretests and posttest; moreover, interviews and observations were also
used to gather data [20]. As a result, it is found that SSI based implementation
supported communication skills and capacity for understanding the ideas and values

expressed by other people [20].

There are studies conducted about SSR concept [3], [18], [21], [24]. In the study
conducted by Sasha, Barab and Scott [18], the relevant previous studies examined and a
new term “Socioscientific Reasoning” was defined as a construct. And then, it was
interviewed with the 24 middle school students after they experienced a 10 day SSI-
based instruction. [18]. It is concluded that SSR changed depending on four dimensions;
complexity, perspective, inquiry and skepticism and a novel rubric was created based on
these four criteria [18]. In the study done by Romine, Sadler & Kinslow [3], it is aimed

to contribute the development and validation of Quantitative Assessment of
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Socioscientific Reasoning (QUASSR) Survey. The developed survey was implemented
and a reliability coefficient was attained when single scenario is involved in the
measurement tool [3]. One week SSl-based implementation occurred and there was not
a statistically important variance on SSR [3]. Similar to [3], Sadler, Klosterman &
Topgu [21] applied a unit focused on climate change and its application lasted
approximately 3 weeks. It is aimed to reveal an effect on the students” SSR level,
however, there was not a statistically significant variation on SSR [21]. Depending on
both two studies [3], [21] it is expressed that to form a change on SSR requires long
term implementations. Cansiz [24] designed a SSI-based teaching and learning period
lasting one semester. The participants consisted of 33 Primary Science Teachers (PST)
[24]. The instructional process comprised discussions, group activities and individual
activities [24]. At the end of the study, it is reached the conclusion that there is an
important progress on the students’ SSR level, in the sub-dimensions; complexity,
inquiry and multiple perspectives [24]. Venville & Dowson [30] investigated to which
degree classroom argumentations improve the informal reasoning, conceptual
understanding and argumentation skills. It was studied with 92 students in a quasi-
experimental design [30]. It is concluded that argumentation group performs
significantly better in terms of argumentation quality, the degree of informal reasoning
and the level of comprehending conceptual knowledge [30]. Zohar & Nemet [31]
conducted another study centered on an instructional process integrating argumentation
into the dilemmatic situations in genetic content. Similar to the Venville & Downson
[30], in the study it is reached the result that argumentation based instructional activities
in the dilemmatic genetic scenarios improves the students’ argumentation quality and

scores in the genetic content knowledge [31].

1.2 Objective of Thesis

The definition of scientific literacy is one of the controversial issues in the
science education [3], [7], [10]. Roberts (2007) defines scientific literacy concept by
classifying as Vision | and Vision Il [as cited in 7 & 3]. Vision | subsumes the
development of content knowledge [3], [10]. In other words, Vision | draws the
boundaries of being scientifically literate by just paying attention to scientific concepts
and disciplinary content knowledge [7], [10]. Vision Il highlights the using of content

knowledge in the real life contexts and dealing with the issue from social aspect [7],
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[10]. It can be easily established a connection between the SSI and Scientific Literacy
[10]. Socioscientific discourse is seen as a useful learning tool of content knowledge
[3], [21], [25], [26] [30], [31]. So, SSI are seen an accelerator of the Vision | scientific
literacy aim [10]. Moreover, SSI serve as perfect learning platforms for the usage of
content knowledge in real life situations [10]. This makes SSI viable to reach the Vision
Il Scientific Literacy goals, beside Vision I [10]. Both two are seen as significant for the
realizing aims of science education. Another significant point is that there is no a simple
assessment way to check whether the Vision Il scientific literacy goals are realized or
not due to the lack of a direct measurement tool [3]. So, many assessment ways are used
while the links between SSI, scientific literacy or content knowledge are investigated
[3]. To come over the difficulty expressed in the previous statement, a measurement
tool is developed in the name of contributing to understanding to which degree Vision 1l
Scientific Literacy goals are achieved [3]. Quantitative Assessment of Socioscientific
Reasoning Survey (QUASSR) is developed [3], [18], via the rubric constructed on the
study [18].

Development of SSR concept and a measurement tool (QUASSR) to assess SSR
proficiency level is a novel and significant issue for science teaching area due to its
contribution to the science education [3]. The research conducted about “Socio-
scientific Reasoning” are few [3], [18], [21], and [24]. So it is a new specific field in
science teaching area and there is a requirement to investigate out the concept “SSR”.
This study meets the need of investigating SSR concept by contributing to the gap
existing SSR concept relevant literature.

Moreover, the studies conducted as SSl-based instructional period [3], [18],
[21], [24], [25], [26], [30], [31] focused on the different Socioscientific topics. The
studies are about the dilemmatic situations on genetic issue [26], [30], [31], climate
change [21], hydraulic fracking [3]. Yang & Anderson (2003) handled the context of
using nuclear fuels and Hogan (2002) was centered on the “ecological systems” [as
cited in 18]. In this study, a SSI based instructional unit plan was designed in a new
context from the previous ones, “pesticide use in agriculture and collapsing bee hives”.
That is an important contribution to the science education literature about SSI-based

instructional process and materials.

Moreover, SSR related studies [3], [18], [21], and [24] were conducted with the

participants that are from different grades.
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In this study, it is aimed to develop and implement a SSI-based unit plan in the
context of “pesticide use in agriculture and collapsing bee hives”. There are four sub

purposes of the study.

1. To develop a SSl-based unit plan in the context of “pesticide use in agriculture
and collapsing bee hives”

2. To provide the reliability and validity of the QUASSR in Turkish context for
middle school students

3. To develop and validate a genetic content knowledge exam for the middle school
students

4. To assess the effectiveness of the developed SSI-based instructional unit on SSR

and genetic content knowledge.

1.3 Hypothesis

This study consisted of two parts. The first part comprises the process of
developing SSI-based instructional unit centered on the genetic concepts and in the
context of “pesticide use in agriculture and collapsing bee hives”. The second part
involves implementation of SSI-based unit plan and its effectiveness in terms of middle

school students” SSR level and genetic content knowledge.

The problem statement of this study is that what are the crucial points of

developing and implementing a SSI-based unit plan for 7" grade students.
There are four sub-problems belonging to this study.

1. How is the Quantitative Assessment of Socioscientific Reasoning (QUASSR)
Survey validated in the context of Turkish middle school level?

2. How to develop, validate and make reliable a Genetic Content Exam for the
middle school students?

3. What are the effectiveness of the developed unit plan on the SSR level of 7th
grade students?

4. What are the effectiveness of the developed unit plan on the level of 7the

grade students’ genetic relevant content knowledge?
Alternative Hypotheses

The crucial points of the process in which a SSI based unit plan develop and

implement are investigated.
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The QUASSR is a valid measurement tool to assess the Socioscientific Reasoning
level of middle school students in Turkey.

The developed genetic content exam is valid and reliable to measure middle
school students’ genetic content level on related genetic concepts.

The developed unit plan makes statistically significant changes on 7th grade
students’ SSR level.

The developed unit plan makes statistically significant changes on 7th grade

students’ genetic content knowledge.
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CHAPTER 2

CONTEXT OF THE STUDY

2.1 Design of the Study

The study has an experimental design consisting of one SSI based instructional
period, pretests and posttests. SSI based instructional period was constructed on the
topic “Pesticide Use in Agriculture and Collapsing of Bee Hives”. The content that is
purposed to transfer to the students as a learning outcome of the instructional period is
genetic content knowledge, and specifically the concepts; gene, DNA, chromosome,
structure of DNA (phosphate, organic base, hydrogen bonds, nucleotide, deoxsyribose).
The instructional period involves seven lesson plans and applied in 12 lesson periods
which last about 40 minutes. The scientific applications experienced by the students in
the lessons can be ranged as; modeling, discussing, inferring, experimenting in an on
online laboratuvar setting, argumentation (constructing arguments), and questioning the

reliability of information sources.

2.2 Measurement Tools

Two measurement tools were applied. One of them is related to capturing the
students pre-knowledge about genetic concepts if it exists. The other measurement tool
is for revealing to which degree the students are able to realize Socioscientific

Reasoning.

2.2.1 Validity and Reliability Process of the Quantitative Assessment of Socio-
scientific Reasoning Survey (QUASSR)

Socioscientific Reasoning (SSR) is one of the variables focused on the study and

it is aimed to measure the variety on SSR depending on the application of the unit plan.
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This tool is called as Quantitative Assessment of Socioscientific Reasoning (QUASSR)
Survey [3]. The development and validation of the QUASSR was conducted by Romine
et al. in [3]. The QUASSR consists of two scenarios and 10 multiple questions for the
each scenario [3]. As a result of Rasch analyses, it is found 0.6 as a reliability
coefficient for single scenario and when two scenarios are combined, then a reliability
coefficient (Rasch) is attained to be 0.74 [3]. As a result of pretest-posttest applications,
reliability coefficient was reached to be 0.79 [3]. In this study, a Turkish and simplified
version of the QUASSR was developed and used. The original form of the survey
involves two scenarios, Hydraulic Fracturing and Branville Bay [3]. However,
Hydraulic Fracturing and Branville Bay were not studied. The reason why these
scenarios are found as non-suitable to study is due to excessive complexity of the
contexts. Targeted student population in the study is primary grades, so they are not
found as applicable for the primary school levels. Another scenario, antibiotic use in
agriculture, developed by Friedrichsen et al. in [8] was used in this study. This scenario
is also one of them constructed according to the QUASSR rubric improved in the study
[18]. Additionally, antibiotic use scenario is perceived to be a more familiar one among
three; Hydraulic Fracking, Branville Bay and Antibiotic Use in Agriculture, for the
students in Turkey. Based on the implications captured by Romine et al. in [3], in which
the QUASSR does not undergo the exposure of variance of Socioscientific context, the

value 0.7 is accepted for the reliability of scenario “antibiotic resistance in agriculture”.

The language of the QUASSR s in English and it was translated into the Turkish
as a necessity of its application on the Turkish context. Further, its back translation was
completed and it was compared with the original text. An expert in the English
Language Field checked the translated text. There was not found a point needed to
revise. After the translation period ended, the QUASSR was exposed to a simplification
process to make it proper for primary grades. After, it was reviewed by two experts
possessing a background on assessment field to sustain expert validity type. The
comments of expert were considered, it can be seen in the table existing in the appendix

C, and Turkish version of the QUASSR was revised.
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Two science teachers reviewed the QUASSR and they did not report any point
suggested to revise. They found difficulty of the questions and the context as proper for
the 7! grade student level. The translated QUASSR were applied about 66 students in
the name of determining the possible troubles of application process. It was interviewed
with 5 students about the points that are perceived as hard to understand. The students
mentioned about some terms “antibiotic resistant bacteria”, “livestock”. The definition
of the antibiotic resistant bacteria was added to the Turkish version of the QUASSR. The
old Turkish equivalent of “livestock™ term that is “besi hayvani1” was replaced with the
“ciftlik hayvan1” so that the QuUASSR becomes more clear and understandable for the
Turkish students. Especially, it was questioned whether there is a confusion to follow
the two tailed structure of survey and students state that there was no unaccountable

points to follow its flow.

Table 2.1 Table showing the steps followed by to provide validity and reliability of the
QUASSR

Steps followed to provide the validity of the QUASSR in the Turkish Version

Translation from the English language to the Turkish

Back translation

Comparison of back translated task with the original one

Simplification

Revision of English Language Expert

Revision by Measurement and Evaluation Experts

Revision of Science Teacher

Pilot Study

Interview

Revision by the interviewed students
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2.2.2 Development, Reliability and Validity Process of Genetic Content Exam
(GCE)

To measure students’ improvements on Genetic Concepts, there is a need to
develop a genetic related content exam. With the stated aim, 21 genetic questions were
chosen from the achievement tests developed by Turkish Ministry of National
Education [27]. 4 questions were constructed from the researcher. The questions
organized according to the genetic concepts which are focused by the unit plan and it
can be examined via table 2.3. After the revision of a Science Teacher, 4 ones were
removed due to not being involved in the curriculum topics. A measurement and

evaluation expert reviewed the rest of the questions (21 questions).

Table 2.2 The table showing the distribution of the questions according to the

related concepts

uestion e related concepts of the content knowledge
Question # The related ts of th tent knowled

1. Genomic

2. Microarray Technology

3. Nucleotide Sequence (Calculation), DNA

4. Gene Concept

5. Organic Base Sequence

6. Chromosome, DNA, Gene, Organic Base

7. Chromosome, Gene, Nucleotide, DNA

8. Chromosome

9. Nucleotide, Organic Base, DNA

10. Cell, Chromosome, Gene, Organic Base (Size relation)

11. DNA Model

12. Chromosome Structure
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Table 2.2 The table showing the distribution of the questions according to the

related concepts

14 Nucleotide Structure
15. Heredity
16. Nucleotide Sequence (Calculation), DNA
17. DNA structure
18. Chromosome, Gene, Nucleotide, Organic Base (Size Relation)
19. DNA Structure
20. Nucleotide
Table 2.3 Distribution of the items according to the focused concepts
Gene Nucleotide | Chromosome DNA Organic
Base
The number of ) 6 5 9 4
guestions
Heredity | Genomic Microarray | Nucleotide
Sequence
The number of 1 1 1 2
guestions

And then the test was applied to sixty six 8" grade students in a middle school,

in Uskiidar, Istanbul, Turkey. The sample was especially chosen to be 8" grades because

there is a pre-requisite of knowing the genetic concepts to contribute to the validation of

the GCE. The results were analyzed via the Test Analyze Program (TAP). Item

difficulty and discrimination coefficients were calculated for each item in the GCE.
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Table 2.4 Table of item analysis including the problematic ones

Item Disc.
#ltem #Correct Difficulty Index
Item 01 (1) 50 0,76 0,48
Item 02 (1) 24 0,36 0,35
Item 03 (1) 34 0,52 0,95
Item 04 (1) 54 0,82 0,43
Item 05 (1) 59 0,89 0,37
Item 06 (1 )# 13 0,20 023
Item 07 (1) 36 0,55 0,56
Item 08 (1) 59 0,89 0,26
Item 09 (1) 39 0,59 0,46
Item 10 (1) 51 0,77 0,53
Item 11 (1) 24 0,36 0,35
Item 12 (1) 49 0,74 0,40
Item 13 (1) 41 0,62 0,59
Item 14 (1) 39 0,59 0,75
Item 15 (1) 52 0,79 0,53
Item 16 (1) 59 0,89 0,32
Item 17 (1) 45 0,68 0,54
Item 18 (1) 48 0,73 0,79
Item 19 (1) 49 0,74 0,48
Item 20 (1) 46 0,70 0,69
Item 21 (1) 58 0,88 0,37

Twenty one item existing in the pre-versions of the GCE was analyzed. The
sixth item is found as less favorable in terms of item discrimination. It is stated that item
discrimination should be between 0.40 and 1 for accepting it to be a qualified
discriminating one [22]; however, item 6 is not between the upper and lower
boundaries. Moreover, it is not too close the coefficient (0.40) determined as lower
boundary. The sixth item is lower than the value 0.19 which is stated by Akbulut &
Cepni [22] to be lower discriminating power. So, it is found as problematic when its
discrimination power is considered. There are other items (item2, item5, item11, item
16 and item 21) that is outside the interval of powerful item discrimination. However,
their coefficients are between 0.30 and 0.39 and it is stated that this interval shows good
discriminating item [22]. So, these items are involved by the test. Another item, 8™ one,
has a coefficient lower than 0.30. In the study [22], the item coefficients between the
0.20 and 0.30 are moderately discriminating; however, it is possible to make them
involved by the test. The item 2 is also included by the test. The last version of test

includes 20 items in total.
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Table 2.5 Table of item analysis excluding the problematic ones

Correct in Correctin  Point Adj

# ltem # Correct Item Disc. High Group Low group  Biser Point

Diff. Index Biser

Item 01 (1) 50 0,76 0,45 20 (0,95) 10 (0,50) 0,49 0,40
Item 02 (1) 24 0,36 0,32 12 (0,57) 5 (0,25) 0,28 0,17
Item 03 (1) 34 0,52 0,95 21 (1,00 1 (0,05) 0,72 0,66
Item 04 (1) 54 0,82 0,45 20 (0,95) 10 (0,50) 0,45 0,38
Item 05 (1) 59 0,89 0,35 21 (1,00 13 (0,65) 0,62 0,57
Item 07 (1) 36 0,55 0,51 17 (0,81) 6 (0,30) 0,45 0,35
Item 08 (1) 59 0,89 0,25 21 (1,00 15 (0,75) 0,40 0,34
Item 09 (1) 39 0,59 0,55 19 (0,90) 7(0,35) 0,46 0,37
Item10 (1) 51 0,77 0,50 21 (1,00 10 (0,50) 0,53 0,46
Item11 (1) 24 0,36 0,42 13 (0,62) 4 (0,20) 0,39 0,29
Item12 (1) 49 0,74 0,50 20 (0,95) 9 (0,45 0,49 0,41
Item13 (1) 41 0,62 0,65 21 (1,00 7(0,35) 0,51 0,42
Item14 (1) 39 0,59 0,70 20 (0,95) 5(0,25) 0,61 0,53
Item15 (1) 52 0,79 0,50 21 (1,00 10 (0,50) 0,52 0,44
Item 16 (1) 59 0,89 0,30 21 (1,00) 14 (0,70) 0,44 0,38
Item17 (1) 45 0,68 0,50 19 (0,90) 8 (0,40) 0,46 0,37
Item18 (1) 48 0,73 0,80 21 (1,00 4 (0,20) 0,65 0,59
Item19 (1) 49 0,74 0,50 20 (0,95) 9 (0,45 0,43 0,34
Item20 (1) 46 0,70 0,70 21 (1,00 6 (0,30) 0,63 0,56
Item21 (1) 58 0,88 0,35 21 (1,00 13 (0,65) 0,50 0,44

Table 2.6 Table showing the number of questions according to the item discrimination

power

Item Discrimination Coefficients # Item
0.40 and > 0.40 15
Between 0.30 and 0.39 4
Between 0.20 and 0.30 1

The number of items existing in the last version of the GCE exam is 20. While
15 of them is highly and 4 of them is well discriminating, just one item has moderately

discriminating power. So, it can be interpreted that the great majority of items have a

good power to differentiate the students in terms of their learning.
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Table 2.7 The table indicating test statistical data belonging to last version of the test

Number of 66 Number of 20 Variance 18.5
Examinees Items Analyzed
Total 20 Mean Item 0.7 Skewness -0.4
Possible Difficulty
Score
Minimum 5 SEM (from 1.73 Kurtosis -0.87
Score KR20)
Maximum 20 Mean 0.5 High Grp Min 17
Score Discrimination Score
Index
Median 15 KR20 (Alpha) 0.839 Low Grp Max 11
Score
Standard 4.3 KR21 0.811
Deviation

While the problematic item (item 6) is included, the correlation coefficient for
KR 20 (Alpha) was calculated as 0.817. Item 6 was removed from the test and KR 20
(Alpha) was calculated as 0.839 that can be seen in the table 2.7. It can be interpreted
that internal consistency of the test is high, so the test is applicable to measure students’

genetic centered knowledge.

2.3 Participants of the Study

Participants of the study were 7" grade students who have never confronted with
genetic unit to be an instructional period in the school. Especially, it is preferred the
students who do not experience an instructional period on the topic of genetic unit
because having too much preliminary information related to the targeted concepts forms
an obstacle to assess effectiveness of the unit plan. Participants were chosen thorough
convenient sampling. It was not possible to use random sampling because there was no
flexibility to practice such a way to form the sample. There was just one teacher whose
program is proper to collectively study with a researcher. For this reason, it was studied
with just one class involving approximately 35 students. However, the number of
participating students in the lessons are dynamic because there were students having the
attendance problem. The primary school in which the unit plan applied is in Istanbul,
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Uskiidar. All students attending to the study consisted of girls. The school is an Imam
Hatip Middle School.

2.4 Preparation of the Unit Plan

The unit plan is constructed in the context of “pesticide use in agriculture and
collapsing bee hives”. It is necessary to describe the context deeply and its relation to
SSI. It is stated that an increase in both the amount of crops and their quality is aimed
by all countries [23]. This aim entails the usage of pesticide in the agriculture [23]. On
the other hand, if the dose of pesticide use is exceeded, then its disadvantages can be
experienced by the societies [29]. Pesticide residue and developing resistance to
pesticide by the pests are two of the problems in which societies encounter [23].
Pesticide residue forms a risky situation for a healthy environment for both people and
all organisms living there [23]. Resistance to pesticide is another problematic issue
entailing an increase in the used amounts of same pesticide type [23]. At this point,
there is a need to explain what the term “resistance to pesticide” means. The term can be
described as an ineffectiveness when the same amount of a pesticide type is used for a
pest type or a decrease in sensitivity to a determined type or amount in pesticides [23].
It can be said that there are some negative results of developing resistance to pesticides.
These negative results can be ranged as to use more amount or more detrimental one
[23]. Beside the possible damages like residue problem or developing resistance by
pests, another striking point in this context is “collapsing bee hives” in the different
places of the world “and seeing pesticide use in agriculture as one of the most effective

reason for loss of bees [23].

After the description of the context in which the unit plan is constructed on, it is
necessary to foreground why it is found to be proper for developing an SSI based unit
plan. It is stated that SSI possess common properties; being complicated, controversial,
open ended, involving dilemmas and disagreements of different sides and multiple
solutions [1], [2]. The context described in the previous paragraph constitutes impacts
affecting different stakeholders; farmers, public, ministry of agriculture and livestock,
and health organizations. The issue is complicated because it comprises between pros
and cons of each stakeholder. This situation necessitates building up multi-viewpoints
and multi-solutions. So, it is hard for an individual to reach a clear-cut solution. To sum

up, the context “pesticide use in agriculture and collapsing bee hives” sustains the
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shared characteristics of SSI. Thus, it is found to be viable for designing a unit plan
focused on the context. Other point is related to why genetic concepts are perceived as
suitable to teach and learn. Sadler, Foulk & Friedrichsen in [1] emphasize that a SSI
based instructional period should involve the interconnected ideas. The “pesticide use in
agriculture” issue encloses the questions “how the some kind of pests develop a
resistance to antibiotics” and “what is the point effective on inability to improve
resistance to pesticides for bee species?” In the designed learning period in which to
answer these questions, authentically students encounter with the genetic concepts. So,
the interconnected ideas and concepts for the context focused on this study are
determined as gene expression theory, DNA, structure of DNA, gene, chromosome. For
this reason, genetic content knowledge can be expressed as favorable to teach and learn

behind the Socioscientific Context handled in the study.

The unit plan is designed by taking Socioscientific Issue Model teaching and
Learning Model (SSI-TL) to be a framework. [1]. SSI-TL Model has been developed
with the results of four distinct studies [1]. SSI-TL model consists of three phases [1].
As a beginning, a focal issue is presented and secondly an instructional period based on
three dimensions; crosscutting concepts, disciplinary core ideas, and scientific practices
is structured [1]. It can be easily noted that instructional period expressed as second part
is coherent with the Next Generation Science Standards (NGSS) [1]. Thirdly, a
culminating activity that call for students to outline the all ideas and practices

experienced by them during the instructional continuum [1].

In the unit plan, “collapsing of bee hives” in a great number of places in the
world is presented as a focal issue at the beginning. A video that is about a region in
China in which local residents are responsible for sustaining the pollination of plants
existing there is watched. And then, newspaper news and a part of an article is read by

students and they are subject to discuss.

“Cause and effect” and “system and system models” are set sight on to be a part
of Crosscutting Concepts by incorporating a discussion about the effects of pesticide
use in agriculture and activities to understand the reasons why while many insect types
can develop pesticide resistance, bee species experience a failure leading them to
encounter with the probability of vanishing into the lesson. The unit plan involves
genetic concepts to be intended learning and teaching content knowledge. It is

associated with the Life Science and more specifically Heredity among the sub-topics of
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Disciplinary Core Ideas. Modeling, asking questions and defining a problem,

constructing explanations and designing solutions, engaging in argument from evidence

are the scientific practices intended to develop via the application of unit plan involved
in this study. Students model a mechanism to describe the cause of inability to develop
resistance in the bee species who feeds with pollens exposed to pesticide. Students
simply construct a DNA model. Students realize an argumentation in the group and
between the groups by depending on the texts given them. To be a culminating activity,
learners collaboratively prepare a poster handling the issue from one of the
stakeholders. Students experience the multi-faceted nature of SSR and try to construct
a policy recommendation from the perspective of stakeholder they represent as a group.

Students become aware of the nature of SSR in this activity.

To be an additional element, it is expressed that information and communication
technologies should be involved in the instruction times for students to have a chance
for engaging media [1]. In the scope of unit plan, students examine the different news,
watch videos and experience an online laboratuvar setting (Online Microarray

Experiment).

2.5 Implementation of the Study

At the beginning of the study, two measurement tools, the QUASSR and the
GCE, were applied as pre-tests. The sample consisted of approximately 35 students.
While 30 students took the SSR as pre-test, 28 of them took it to be posttest. 2
individuals were missing between the pre and posttest of SSR. The number of students
who attended to the GCE is 32 at the pretest and 33 at the posttest. However, the
students who took the GCE both as pre and posttest were 30 one. The participations are
7" grade students. At this point, it is necessary why 7" grade students are found as
appropriate level for the implementation of SSI based unit plan. It is thought that there
IS a necessity for attending students not to experience the genetic unit which is the first
topic of science class at the eighth grade. So, 7™ grades are suitable because they do not
have a background related to concept of Genetic Unit. During the implementing
process, the necessary information was given to the students to make clear how to
complete the tests. The instructions about two tailed structure of SSR were stated. It is
told that the results of the given tests will not affect the students’ grades. Application of

the designed unit plan lasted about 12 lessons that are about 40 minutes. The researcher
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in this study conducted the applications. The researcher is a science teacher and she has
an experience on SSl-based instruction with Primary Science Teachers, during one
semester She has been studied SSI during whole master education that is approximately

two years. After the lessons ended, the QUASSR and the GCE were implemented one

more time.
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CHAPTER 3

ANALYSE AND RESULTS

3.1 The Developed SSI-Based Unit Plan

The unit is organized based on Socioscientific Issues Teaching and Learning
Model (SSI-TL) and 5E Model. At this section, the detailed information about the

compatibility between the expressed frameworks and the developed unit plan is given.

3.1.1 The Unit Plan’s Relation to The Current Middle School Science Curriculum

Program

Firstly, the main purpose of 2018 Turkish Middle School Science Curriculum is
stated as to grow scientifically literate individuals [28]. If the consistency between the
learning elements embedded in SSI focused instruction and goals of PISA aiming for
the students to have a proficiency level of scientific literacy is regarded, obviously it is
concluded that SSl-based instruction is a crucial tool to accelerate students’ scientific
literacy level [10]. From this perspective, SSI-based unit plan serves for the main goal
of 2018 Science Curricula. As sub-purposes of the science curricula, it is explained an
objective which is “developing students’ scientific thinking habits, ability to reason
informally and make thoughtful decisions by using SSI.”
9.Sosyobilimsel  konulart  kullanarak muhakeme  yetenegi, bilimsel diigiinme
aliskanliklar: ve karar verme becerileri gelistirmek [28, p.9].

So, implementation of a SSl-based unit plan is specifically oriented toward 9.
sub-aim of 2018 Science Curricula.

The unit plan is aligned with the goals of curriculum by integrating a part of
objectives. In the seventh grade, under the title of “Cell”, an objective is seen as related
to the goals of the unit plan.

F.7.2.1.1. It is stated about DNA, gene and chromosome [28, p.40].
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F.7.2.1.1. DNA, gen ve kromozom kavramlar: arasindaki iliskiden bahsedilir [p. 40].

The curriculum belonging to eighth grades are examined. In the curriculum
“DNA and Genetic Code” topic is consistent with the disciplinary knowledge
emphasized in the developed unit. The objectives from “DNA and Genetic Code” are

ranged as below from the Science Education Curriculum of the Turkey.
Main Concepts: Structure of DNA, Nucleotide, gene, chromosome [28].

F.8.2.1.1. Students make relationships among the concepts, nucleotide, gene, DNA and

chromosome by explaining them [28, p.48].

F.8.2.1.1. Niikleotid, gen, DNA ve kromozom kavramlarini agiklayarak bu kavramlar
arasinda iliski kurar [28, p.48].

F.8.2.1.2 Students will able to show the structure of DNA with a model [28, p.48]

F.8.2.1.2. DNA 'min yapisint model tizerinde gosterir. [28, p.48]

3.1.2 The Unit Plan’s Relation to SSI TL Model

SSI TL Model is described in the previous section (2.4), however, it is
necessary to mention about it briefly before making explicit that which points existing
in SSI-TL are addressed in the unit plan. SSI TL consists of three essential parts; which

are focal issue, main body activities and culminating activity [1].
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Figure 3.1 SSI-TL Model (The figure is attained from Sadler, Foulk & Friedrichsen,
2017)

3.1.2.1 Focal Issue

It is stated that focal issue should be given at the beginning time of instructional
period in an attractive way and by integrating Information Communication
Technologies (ICT) [1], [7], and [8]. Moreover, students should handle the context with
all details [1], [7]. In this unit plan, the context is “pesticide use in agriculture and

collapsing bee hives”. Firstly, the context is presented via a striking video.
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Figure 3.2 The visual of handmade pollinator tool from the video

The video shows a rural area existing in China. The interesting point with this
video is that people have to pollinate the trees located in that region by using their own
physical powers because bees living in the region has been totally destroyed. Actually,
bees disappeared in this region and its reason is based on over and misuse of pesticide
in the area. Indigenous people share their experiences describing the difficulties in the
process of pollinating trees with human power. So, the video is found as appropriate to
indicate one of the scenarios relevant to the results of over and misuse of pesticide in

agriculture.

Figure 3.3 The visual of people pollinator from the video

The video can be watched with the link
https://www.youtube.com/watch?v=aulpwcnURbk
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https://www.youtube.com/watch?v=auIpwcnURbk

After the video is watched, news items and an article mentioning about the pesticide use
on agriculture and collapsing bee hives are given. A discussion about the given texts is

conducted. Two of the texts are given below as examples.
Text4

A new research conducted by the Canadian and American scientists refutes to
Einstein’s theory discussed in the scope of global warming, which if bee species
disappears from the earth, human beings will have 4 years life. According to the
research, it is true that the bees have a great role in the fertilization of the flowers, and if
the bees are really gone, many fruits and vegetables that we love today will not be
grown. According to the researcher “Dr. Marcelo Aizen” in the University of Nacional
del Comahue in Arjantin, disappearing of bees will not cause a major crisis to bring the
end of humanity. Aizen states that rice and wheat have a more vital importance in
nutrition of people, and that there is no “contribution™ of bears in the cultivation of such
nutrients. For this reason, it is claimed that "If bears disappear, our food diversity

diminishes and the world may not be as beautiful as the old one, but life will continue".
Text5
If the bees disappear, humanity will disappear

Asst. Assoc. Prof. Recep Sirali in Ordu University, Faculty of Agriculture and
Animal Science said that the bears should not be seen just as insects, saying "Humanity
can live only for 4 years if no bees." He stated that Albert Einstein, who is known as an
atomic physicist, also gave scientific and important messages about “disappearing of
bee species”. "Einstein said," If bees disappear from the earth, only four years of life
will remain, and if there is no bee there will not be fertilization, plants, animals and

human beings ", meaning that they do not only maintain the proliferation of 130
thousand different plant species, but also meet the very important requirements of
human beings. This famous scientist would like to say that if these beneficial insects,
which are very common on the earth and most effective on the pollination of plants,
disappear from the earth, the human being will not have too many places offering

proper conditions to be alive.

All given texts involve many news and an article. Aim of giving these materials
is to form a platform for the students so that they can handle the context by examining

the existing materials on the media. The other reason giving the textual materials in
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lesson plan one to make students conscious that contrary ideas relevant to the context
exist. In the material choice, the arguments existing in the texts were regarded. To
illustrate the critter stated in the previous sentence, the text 4 and the text 5 are placed
above. The text 4 and the text 5 handles the effects of disappearing of bee species on
continuation of life from the two different perspectives. While the text 4 claims that
disappearing of bees is not as significant as it sounds on other species’ life, the text 5
handles the issue by presenting arguments emphasizing how much the bee species is
important for an ongoing life for other living things. At the first step, it is expected from
the students to be aware of these conflictual arguments. The texts dealing with the issue
from contrary and different dimensions allow students to examine the context by facing
with more diversified ideas. So, the issue are examined from a multidimensional

perspective and by using Information Communication Technologies (ICT).

3.1.2.2 Main Body Activities

The SSI TL Model aims to reach the goals aligned with the National Generation
Science Standards (NGSS). NGSS science education understanding is established on
three important elements; Disciplinary Core Ideas (DCI), Crosscutting Concepts (CCc),

Science and Engineering Practices (SEP) [14].
Disciplinary Core ldeas

The first one is DCI that handles the content knowledge and scientific ideas aimed to
teach [14]. Four domains are determined and declared in the scope NGSS vision;
physical science, life science, earth and space science and engineering [14]. In this unit
plan, life science was determined as the domain of content knowledge. “Inheritance of

traits” and “variation of traits” were addressed via the content knowledge behind the

SSI context in the instructional plan. Referred objectives included in the Life Science

title are stated below.
Life science

LS3.A: Inheritance of Traits

“Genes are located in the chromosomes of cells, with each chromosome pair containing
two variants of each of many distinct genes. Each distinct gene chiefly controls the

production of specific proteins, which in turn affects the traits of the individual.
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Changes (mutations) to genes can result in changes to proteins, which can affect the
structures and functions of the organism and thereby change traits. (MS-LS3-1) ” [14].

To achieve this goal, “gene, gene expression, chromosome, DNA, DNA structure
(nucleotide, base, phosphate, and hydrogen bonds)” concepts placed in instructional
plan. Students discovered these concepts with the help of an online microarray
experiment, the second and third activity. Via online microarray experiment, students
conducted an experiment investigating the difference of working mechanism possessing
a cancer cell from a healthy one’s. Gene expression, gene, chromosome, DNA, on gene

and of gene concepts are addressed in the experimental process.

Moreover, the question “Why many insect types develop resistance against a
determined pesticide type, bee species experience a failure ending up destroying as
colonies?” is investigated via microarray experiment and “LS 3: Inheritance of traits”

objective is also provided at this step.

LS3.B: Variation of Traits

“In addition to variations that arise from sexual reproduction, genetic information can
be altered because of mutations. Though rare, mutations may result in changes to the
structure and function of proteins. Some changes are beneficial, others harmful, and
some neutral to the organism. (MS-LS3-1) ” [14].

In the unit plan, there is no direct attribution to “mutation” concept as declaring the

term; however, in the microarray experiment, how mutations occur was addressed.
Crosscutting Concepts (CCC)

The second element of three dimensional science learning is CCC. CCC aim to
set relationships among different science fields in the students’ mind [14]. Creating
connections among science concepts belonging to different disciplines of science

provides a meaningful conceptual schema for the individuals [14]. “Cause and effect”

and “system and system models” are two of the crosscutting concepts focused in the unit

plan. “Cause and effect” issue involves the cause and effect relationships allowing to
explain how a system work [14]. In the unit plan, students experienced discourse based
learning periods about the effects and causes of pesticide use on agriculture. The two
activities are functional for realizing the application of “cause and effect”; the

discussion activity taking place in the lesson plan one and argumentation activity placed
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in the lesson plan six. Firstly one of the argumentation text and one of the discussion
text are given below to concretely explain how the “cause and effect CCC” is addressed.

One of the Discussion Texts
Text 2
Cycle of Pesticides in Nature

Pesticides are usually sprayed directly into the plant, seed and soil. If the sprayed
pesticide does not dissolve in the nature over time, a significant part of it can become a
major threat to the environment as a residue problem in the soil. As a result of water
contact with plants and soil possessing pesticide residue, it reach the lower layers of the
soil and then into the groundwater. Pesticide residues in groundwater threaten human

health through drinking water.

Apart from this, some problematic practices can lead to environmental problems.
Drug waste and its residues are thrown into the nature, packaging material is washed in
water sources and finally, pesticide is directly mixed with water. If the water mixed
with pesticide reach a lake or sea, it causes fish deaths. Pesticides can be dragged by the
wind during their application by spraying into the air, but they are usually less dispersed
in this way. Mostly pesticide mixed with air as a result of soil and water circulation; it

returns to the earth again with rain, fog or snow.

One of the Argumentation Texts

Rapidly Growing Population Brings HUNGER

The world population, which was 1 billion in 1830’s, now reached 7 billion.
Imbalance between the food production and population forms an unfavorable situation
for the poor people. The people living in the developed countries consume seventy-two
percent of the food. Poor countries constituting seventy percent of world population

consume just 28 percent of the produced food.

For example, text 2 includes the circulation of pesticides on the nature and its
effects on the environments. So, while the text 2 provides information about the effects
of pesticide use on agriculture, the illustrated argumentation text is helpful to think why

pesticide use is preferred. So, the facilities to reason about the effects and causes of
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pesticide use are enabled in the structure of given text materials both in the lesson plan
one and six. Students have the necessary materials to interfere that while pesticide
residues on the environment are harmful for a healthy life span, on the other hand aim
of its usage is associated with the insufficiency of food for rapidly growing population.
The interference in the previous sentence is just one of the examples illustrating a cause
and effect relationship. So, the structure of content belonging to the texts in lesson plan

one and six encourages students to think of CCC “cause and effect”.

“The system and system models” are another CCC addressed via the unit plan.
In the activity four “Let’s Discuss”, one of the questions “Design a model sampling the
different working mechanism of a DNA belonging to a healthy bee and a bee fed with
the pollens absorbing pesticide” (the working mechanism is about the developing
resistance to pesticide) promotes student to construct a model. So, this small modeling

activity justifies how this CCC is touched upon in the instructional period.
Science and Engineering Practices

SEP are the applications in which a scientist conduct to investigate an issue [14].
Eight scientific practices are described by NGSS [14]. Four of them are aimed to
develop via the activities included in the unit plan. These SEP can be ranged as
modeling, asking questions and defining a problem, constructing explanations and

designing solutions, engaging in argument from evidence. In the first lesson plan, via

given textual materials, it is aimed for students to realize that insect types develop
pesticide resistance except bee species. The discussion in the lesson plan is managed for
students to ask the question “why the bee species are not able to develop a resistance
mechanism so, they asked questions and define the problem as failure of bees in
adapting to pesticide use. Students in the “Let’s Discuss” activity design a model
justifying the difference in working mechanism of DNA to answer the why the bee
species cannot be able to develop resistance against pesticide. Moreover, in the
instructional continuum, students constructed a simple DNA model. (Lesson Plan Four).
So, modeling was practiced. Moreover, an argumentation activity was realized in the
lesson plan. Information sources as texts were provided to students and an
argumentation is conducted about whether the pesticide should be continued to use on
agriculture or not. Students constructed arguments and counter arguments by presenting
evidences from their experiences related to previous lessons and textual materials. So,

engaging argument from evidence was practiced. Moreover, activity four in the lesson
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plan five subsumes the practice “constructing explanations and designing solutions .
The question “design an inquiry to investigate the inability of developing resistance
against pesticide in bee species?” Students generated an algorithm for the stated inquiry.
The developed algorithm forms a tangible example of how the unit plan scaffolds the

“constructing explanations and designing solutions” practice.

3.1.2.3 Culminating Activity

Culminating activity should let students synthesize the all key ideas discussed
during all instructional period [8]. In this unit plan, a poster activity is found as proper
to review and unify the scientific ideas discussed during the instruction. The class was
separated into three groups and then each group represents one perspective which were
farmers, public and policy makers. Each group prepared a poster by handling the

perspective from their own perspective. And then a whole class discussion was made.

3.1.2.4 Learning Objectives
Nature of Science

One of the learning objectives associated with the SSI TL model is Nature of
Science (NOS). NOS is defined as epistemology of scientific knowledge [38]. Three
main issues of NOS are emphasized in the unit plan via the activity “Are our

information sources reliable?” These main issues can be ranged as;

1. “Scientific knowledge is open to revision in light of new evidence
2. Science is a human endeavor

3. Science knowledge is based on empirical evidence” [32].

In the activity, students analyzed information sources that they examined in the
first lesson plan as discussion texts. They examined the arguments and its presented
evidence on the texts. They found the arguments that are conflictual with each other.
Moreover, the reasons for the existence of contrary arguments reached to be the results
of different researches on the same issue are discussed. The questions in the activity are

designed by considering an expectation for the students to produce the ideas;

v' The researches claiming contrary or conflictual ideas may be based on its

participants, its application process or the culture in which it is conducted.. .etc.
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In other words, students are expected to think of different dynamics the different

research can have.
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Activity 1

e Are Our Information Sources

& Reliable?

What are the arguments presented in the texts you read?

Is there any evidence or research in which the argument is based on?
a) If there, what are those?
b) What is the information given about how the research is conducted?

In the sources you examineg, are there arguments conflictual with other?
a) If there, what are those arguments?
b) What may be the reasons why conflictual arguments exist in the issue?

What are the differences between the article source and a news item?

Among the sources you examine, what are the most reliable
ones and what are the reasons making them reliable?

Figure 3.4 Activity 1
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v" The research is conducted by people, so it may be affected from the researchers’
visions, beliefs or ideas. In other words, somehow the researcher’s subjective

properties may reflect on his/her work.

v" A research can reach different, conflicting and contrary results because it is
possible for the researcher to attain a new evidence supporting a new idea that is
different from the previous ideas existing in the literature.

v It should be investigated whether the explanations of an information source are
based evidence or not. The coherence between the evidences and explanations

are a significant point to assess the reliability of a source.

The expected ideas from the students to generate are stated above. The two
initial ones are seen as viable to think of the NOS issue “science is a human endeavor”
[32]. The third idea is linked to the NOS issue “Scientific knowledge is open to revision
in light of new evidence” [32]. The fourth idea expected to produce is found as effective
to develop the thinking of the NOS issue “science knowledge is based on empirical

evidence” so that it becomes a habit of mind.
Socioscientific Reasoning (SSR), Decision Making & Character Development

SSR involves an active cognitive process occurring in the resolution of
problematic SSI [3], [18], and [21]. SSR depends on the four sub-concept; complexity,
perspective, skepticism and an ongoing inquiry [3], [18] and [21]. So, higher order
thinking activities like argumentation, discourse or decision making are necessary to
develop the SSR by contributing to its sub-dimensions [3], [7]. In the discussion activity
taking place in the first lesson plan, students investigate the issue and faces with its
complexity. In the culminating activity, students are separated into three groups as
farmers, people and policy makers and they prepared a poster to reflect their groups’
position in the issue. A discussion is conducted among the groups. Thus, a chance to
handle the issue from the perspectives of all stakeholders is provided. Thus, multi-
faceted and complex nature of SSR is realized by the students. Moreover, handling issue
from others’ perspectives develop a decision making mechanism that is not focused on
just one group. Additionally, this contributes to the level of sensitiveness on decision

making. From this dimension, it is effective on character development.

Via the activity one “Are our information sources reliable?” it is aimed for the

students to take a skeptical position against the existing data. Questioning reliability of
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the data included in the discussion and argumentation leads students to think that it is
necessary to investigate more and there is a gap in the pesticide issue-related research.
So, an ongoing inquiry is necessary. Students become aware of the nature of SSR in this

unit plan and activities aim to develop their SSR level.

In the argumentation activity, in lesson plan six, students made their own
decisions about whether it should be continued to use pesticide on the agriculture. And
then according to their decisions, they begin to support their decisions by presenting
their evidence based claims. So, students experience a decision making process about

the dilemmatic pesticide context.

3.1.3 The Unit Plan’s Relation to 5E Model

The 5E Model consists of 5 stages which are engagement, exploration,
explanation, elaboration and evaluation [41]. Engagement is the stage in which the
students’ curiosity and learning desire are evoked [41]. Exploration involves the
activities allowing students to explore the issue. In the explanation stage, it is expected
from the students to make explicit their conceptual understanding from engagement and
exploration experiences. [41]. Moreover, explanation forms a facility for the teachers to
describe a concept or a scientific idea [41]. The following stage is elaboration aiming to
transfer the conceptual understanding and skills to the different contexts [41]. Extending
the knowledge and attaining a deeper understanding are the goals of this stage [41]. The
final step, evaluation, requires designing activities to measure to which degree the

intended goals are achieved in the instructional process [41].
Engagement

A video is watched from https://www.youtube.com/watch?v=aulpwcnURbk

to attract attention. The texts about “pesticide use in agriculture and collapsing bee

hives” are given and a discussion is conducted.
Exploration

1. Students question the reliability of textual sources given them in the first lesson
plan.
2. The microarray experiment is conducted

http://learn.genetics.utah.edu/content/labs/microarray/
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At the end of the microarray experiment, students encountered a schema showing the
difference between active and passive genes in cancer and healthy cells.

MERGED IMAGE

Figure 3.5 The visual from the Online Microarray Experiment

2. A group working is conducted about the genetic concepts “microarray, genomics,
gene, DNA, DNA structure (nucleotide, phosphate, base, deoxyrobose, hydrogen
bonds via activity 2. Students search the concepts related to genetic unit from the

internet sources and take their notes to the activity 2 sheet.

N

~ Q&' Activity 2
Let’'s together
Learn

ot

1. Microarray and Genomics technology

2. DNA, Gene, Chromosome

3. DNA Structure

(MNucleotide, Adenine, Guanine, Thymine, Cytosine, Phosphate, Sugar, Hydrogen
Bonds, Nitrogen Base)

Figure 3.6 Activity 2
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3. A DNA model is made with the given DNA symbols. Via activity 3 it is discussed
about their models and alternative modeling ways of DNA.

Activity 3

Phosphate | Deoxyribose | Guanin | Sitozin Timin Adenin Hydrogen
Bonds

1. Is there a pattern or proportion among the parts of DNA?
If s0, can you explamn the pattern or proportion you realize?

1. If you want to make a DNA model, which materials you use to symbolize the structural
parts of DNA? What are the reasons for choosing these materials to represent DNA parts?

Structural Parts of Material Reason
DNA

Figure 3.7 Activity 3
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3. A discussion thorough the questions in the activity four, is conducted.

Activity 4

Let’s Discuss about

MICROARRAY

1. “Design amodel sampling the different working mechanism of DNA
belonging toa healthybee and abee fed withthe pollensabsorbing
pesticide” (the working mechanism is about the developing resistance to
pesticide)

2. Design steps of experiment to reveal the difference of working mechanism
belonging to a cancer cell from a healthy one’s.

3. While all cells of a living are same in terms of their genetic stroctore, how it
1sexplamed the situation that they functions (Likea liver cell and askin
cell) differently?

Figure 3.8 Activity 4
Explanation

1. Students explain the concepts, in activity 2, after they search from the internet.
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2. Students make explanations about the questions in activity 3 and 4.

3. Teacher also makes explanations during whole instruction when there is a need to

explain detailedly or to summarize the issue.

Elaboration

The argumentation activity is structured as elaboration. The discussion texts are given to
the students and with the guidance of activity 5, an argumentation about whether the

pesticide should be used on agriculture is made.

£
/f ©®
Yy &
T 2o,
L - by
: o~ £
o Ex.
WE USE PESTICIDE AGRICULTURE?
The arguments supporting the groups’ ideas The Source of ments
The Possible arguments from the opposite Counter Arguments
group

Figure 3.9 Activity 5
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Evaluation

The seventh lesson plan involves a poster activity that encourages students to develop
opinions from others’ perspectives. To develop a policy recommendation from the
perspectives of stakeholders, economy and agricultural department, farmers, public,
requires synthesizing all arguments and ideas. This activity is designed as evaluation of

the goals determined for the instructional process.

Table 3.1 Table shows the compatibility between 5E Model and the developed unit plan

5E Model Steps Unit Plan

Engagement 1. A video is watched from
https://www.youtube.com/watch?v=aulpwcnURbk

to attract attention.

2. The texts about “pesticide use in agriculture and collapsing bee

hives” are given and a discussion is conducted.

Exploration 1.Questioning the information sources, the second lesson plan
2. The microarray experiment, the third and the fifth lesson plans.

3. Modeling DNA and discussing about DNA model, fourth lesson

plan

4.Discussing about microarray experiment, the fifth lesson plan

Explanation During whole instructional process, especially activity 1, activity

2, activity 3 and activity 4.

Elaboration The lesson plan 6, Argumentation activity.

Evaluation The lesson plan 7, Poster activity.
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https://www.youtube.com/watch?v=auIpwcnURbk

3.2 Analyze and Results of the QUASSR

One of the measurement tools used in this study is QUASSR. It is applied with
the purpose of assessing students’ SSR proficiency level as two times before and after
the intervention. The QUASSR was developed based on a rubric constructed on the
study [18]. It depends on the four sub-aspects; complexity, multiple, perspective,
ongoing inquiry and skepticism [3]. The original version of the QUASSR is in the
English language and according to the high school level. It involves two Socioscientific
context as hydraulic fracturing and branville bay [3]. In this study another scenario
developed based on the SSR rubric in [18] was used. Just one scenario, “the antibiotic
use on agriculture scenario”, is subject for the Turkish version of the survey. Romine,
Sadler & Kinslow [3] found a reliability coefficient to be 0.7 for single scenario. A
validity process for the version in which one scenario is included was practiced. The the
QUASSR translated into the Turkish language. The translation was checked with
comparing it back translation and it was reviewed by an English language expert. The
following step was centered on the simplification. After the simplification process, two
measurement and evaluation experts and two science teachers revised the QUASSR. A
pilot study was conducted with 67 eight grade students. 5 of the students were
interviewed about the problematic points in the survey and a revision was made one
more time according to the students’ suggestions. The last version of the QuUASSR was

shaped.

Moreover, there is an ongoing discussion about whether SSR is a unitary
concept changing by based on four dimensions; complexity, perspective, inquiry and
skepticism [18], [21]. A part of the studies found the significant correlations among the
sub-dimensions of SSR; however, partially, not among all the dimensions [18], [21].
There is a study supporting that four dimensions form SSR as a construct [3]. In other
words, it is significant to investigate the correlations among the SSR’s sub-dimensions.
This investigation is especially crucial for the construct validity. In the scope of validity
applications, it was also investigated the correlational links among four sub-aspects of
the SSR.
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Table 3.2 The table shows the correlations of sub-dimensions belonging to the QUASSR
in the pilot study

Complexity Perspective Inquiry Skepticism

*

Complexity 1 291 012 101
Perspective 1 286" -.082
Inquiry 1 -.160
Skepticism 1

The pilot study was conducted with the 67 eight grade students. As a result of
the data gained from the pilot study, it is found significant correlations between the
“complexity” and “perspective” aspects and “perspective” and “inquiry” aspects, can be
seen in the table 3.13 Moreover, the correlations among the dimensions , except

skepticism with perspective and inquiry, are positively correlated each other.

The unit plan was implemented. The data attained from approximately 35
students and as pretests and posttest were analyzed in the SPSS program. The
application part of this study has one group pretest-posttest design. Paired sample t test
was found as appropriate to analyze the data. Firstly paired sample t test for the total
scores in the QUASSR was applied to see whether a change due to implementation of

the developed unit plan occurs.

Table 3.3 The table shows the central tendency measures of pretest and posttest
scores belonging to the QUASSR

Std. Error
Mean N Std. Deviation Mean
Pre_SSR .6893 28 2471 .06136
Post_SSR .6786 28 .35419 .06694

The number of students taking the QUASSR both as pre and posttest is 28. When
the means of pretest and posttest compared, it is seen that mean score of pretest is
slightly bigger than posttest score. It is expected that the mean of posttest score is higher
than pretest. However, a contrary result to the expectation stated in the previous
sentence was attained. The reasons for the situation “lower posttest scores” are

detailedly handled in the discussion part.
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Table 3.4 The table shows the results paired sample t test belonging to the

Std. _
Std. Error Sig.(2-
Mean Deviation Mean Lower Upper t df  tailed)

Pre SSR .0107 .4605 .08704 -.16787 .18930 .123 27 903
Post_ SSR

QUASSR

The significant alpha value is found as 0.903. The significant alpha value is bigger
than .05. It can be interpreted that there is not a statistically significant difference

between pre-test post-test scores of the QUASSR.

3.2.1 Analyze of the QuASSR’s Sub-dimensions

The total QUASSR scores were analyzed; however, both no statistically
significant change and a higher score in the posttest could not be reached. It is
concluded that there is a need to examine the results belonging to the sub-aspects of the
QUASSR specifically. As it is stated before, the survey is constructed on four sub
dimensions; complexity, perspective, inquiry and skepticism. In this part, the effect of

implemented unit plan on sub-dimensions of Socioscientific Reasoning were analyzed.
Complexity Dimension

Complexity dimension requires students to handle the issue with all dynamic
elements included in and to notice that the problematic situation is not resolved with
one-dimensional perspective or a definite-linear solution [3], [18]. So, complexity
dimension measures to which degree students realize the complicatedness in the nature
of the topic [3], [18]. In other words, students should not pay attention for just one
stakeholder or just one point in the issue [18]. It is expected to perceive the context
broadly [18].
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Table 3.5 The table shows central tendency measures belonging to complexity

dimension
Std. Std. Error
Mean N Deviation Mean
Pre_SSR_Complexity .8393 28 72077 13621
Post _SSR_Complexity = .7143 28 55157 110424

When the means of scores belonging to pretest and posttest scores in complexity
dimension were compared, it can be seen that the mean of posttest is unexpectedly
lower than the pretest score. This result is similar to the result of the total QUASSR

score.
Table 3.6 The table shows the paired sample t test results belonging to complexity
dimension
Std.
Std. Error

Mean Deviation Mean Lower Upper t df Sig.

Pre_SSR_Complexity
1250 .74068 .13998 -.16221 .41221 .893 27 .380
Post_SSR_Complexity

As a result of paired sample t test, a significant alpha value was calculated.380
and it is not lower than .05. It can be interpreted that there is no a statistically significant

change on complexity dimension of SSR.

Perspective Dimension

Perspective dimension involves a predisposition to accept that there are
stakeholders; and their priorities and expectations are different from each other [18],
[3]. The favorable attitude should be one that to resolve the issue, it is essential to
evaluate the problematic SSI from a multi-perspective view [18]. Additionally, each
side in the issue should produce counter arguments to support its own position [18].
Perspective aspect is oriented to assess students’ proficiency level on comprehending

the multifaceted nature of SSI [3], [18].
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Table 3.7 The table shows central tendency measures belonging to perspective

dimension
Std. Std. Error
Mean N Deviation Mean
Pre_SSR_Perspective 6786 28 13553 13900
Post_SSR_Perspective 7321 28 .73889 13964

In the perspective dimension, there is an increase in the mean scores of posttest;
however, the change is not statistically significant. The increase in mean related to
perspective aspect can be interpreted as the positive effect of implementation process on
this dimension; however, it is not at a level that makes statistically significant
difference. It is because the significant alpha value was calculated as .751 and this

shows that the change is not statistically important.

Table 3.8 The table shows the paired sample t test results belonging to perspective
dimension

Std. Std. Error
Mean Deviation Mean Lower Upper t df

Sig.

Pre_SSR_Perspective
-.05357  .88547 16734 -.39692 .28978 -.320 27
Post_SSR_Perspective

751

Inquiry Dimension

Inquiry is another sub-dimension of the SSR. To have a high proficiency level
on inquiry dimension, a skeptical position should be adopted against the existing data
[3], [18]. Students should notice that stakeholders can present possibly biased
information or information that have already existed may not be sufficient to make an
informed decision making process [7], [18]. In other words, trustworthiness of the
information should be questioned [7], [18]. So, the expected attitude for this aspect is to

see “SSI as areas of open inquiry” [18, p.376].

52



Table 3.9 The table shows central tendency measures belonging to inquiry dimension

Std. Error
Mean N Std. Deviation Mean
Pre_SSR_Inquiry 6190 28 55714 10529
Post_SSR_Inquiry 4048 28 .38870 .07346

The mean score of inquiry dimension is lower in the posttest. This is an
unexpected result. As a natural consequence of this, there is no a significant change in
the posttests. The significant alpha value for inquiry dimension is .150 and it shows that

the change is not statistically significant.

Table 3.10 The table shows the paired sample t test results belonging to inquiry

dimension

Std.
Std. Error
Mean Deviation Mean Lower Upper t df Sig.

Pre_SSR_Inquiry

. 21429 76559  .14468 -.08258 .51115 1.481 27 .150
Post_SSR_Inquiry

Skepticism Dimension

Skepticism is ultimate aspect of SSR. It necessitates having a skeptical
perspective [3], [18]. Skepticism can be perceived as a pre-requisite for the inquiry. To
get a high proficiency level on skepticism aspect necessitates for someone to shift
his/her view to the one that is tended to question more. [18]. However, questioning the
context or the data presented by the stakeholders do not mean that stakeholders
consciously manipulate them [18]. Core of the issue is to be aware of subjectivity that
have a potential to manage the data according to one’s priority [7], [18]. This aspect
aims to measure the level of adopting a skeptical position in the intended SSI [3], [7]
and [18].
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Table 3.11 The table shows central tendency measures belonging to skepticism

dimension
Std. Std. Error
Mean N Deviation Mean
Pre_SSR_Skepticism .6667 28 44444 .08399
Post_SSR_Skepticisim .8929 28 51363 .09707

There is an increasing in the mean score of skepticism aspect; however, the
significant alpha value is found as .084 and it is higher than .05. Again it is not a
statistically significant change.

Table 3.12 The table shows the paired sample t test results belonging to skepticism

dimension

Std. Std. Error
Mean Deviation  Mean Lower Upper t df Sig.

Pre_SSR_Skepticism
Post_ SSR_Skepticism

-.22619 .66700 .12605 -48483 .03244 -1.794 27 .084

3.3 Analyze and Results of the Genetics Content Exam (GCE)

GCE is the genetic content exam used in this study. It was developed as a
measurement tool to evaluate to which degree students’ genetic relevant knowledge
extends via the implementation. It consists of 20 questions. 17 of them were gathered
from the tests developed by Turkish Ministry Education [27]. 3 of them were created by
the researcher. The test involved the 25 items at the first; however, a science teacher
were reviewed them and four ones were removed due to the limitations in the
curriculum. It was checked by a measurement and evaluation experts and revised. In the
following period, a pilot study was conducted with 67 eight grade students. The data
from the pilot study were analyzed via Test Statistical Program (TAP). One of the items
was found as problematic in terms of item discrimination power and 20 items were
included in the GCE final version. A reliability coefficient KR 20, after the problematic
item were excluded, was found as .839. It can be interpreted the coefficient is favorable
to say that the test is reliable. Moreover, 16 item in the test have a discrimination power
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bigger than .40. So, a big part of the items are powerfully discriminating.
Approximately 35 students attended to the instruction; however, 30 of them attended to
the GCE before and after the intervention.

Table 3.13 The table shows central tendency measures belonging to the GCE

Std. Error
Mean N Std. Deviation Mean
Pre_ GCE .3100 30 .13859 .02530
Post GCE 3417 30 .08914 .01627

30 students’ pretest and posttest scores in the GCE were analyzed and an
increase in the posttest mean scores is found. The increase in the posttest scores shows a
positive effect of the implementation on the genetic content knowledge. However, the

alpha value is found .346 and it is not meaningful statistically.

Table 3.14 The table shows the paired sample t test results belonging to the GCE

Std.
Std. Error
Mean Deviation Mean Lower Upper t df Sig.

Pre_GCE
Post GCE

03167 .18122  .03309 -.09934 .03600 -.957 29 .346
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CHAPTER 4

DISCUSSION

4.1 Discussion about the Results

In this study, it is substantially aimed to develop a SSl-based unit plan in the
context of “pesticide use in agriculture and collapsing bee hives”. Moreover, providing
validity and reliability process for the QUASSR aimed to complete. A genetic content
exam were intended to develop. Its validity and reliability were also ensured. In the
name of assessing the unit plan’s effectiveness, students’ scores on the GCE and the

QUuASSR were followed as before and after the instruction.

4.1.1 The Developed SSI-Based Unit Plan

In the scope of this study, a unit plan in the context of “pesticide use in
agriculture and collapsing bee hives” were developed by taking SSI-TL and 5E model
as frameworks. There are other studies centered on the SSI-based unit development [3],
[18], [21], [24], [30], [31]. Romine et al. in [3], designed a SSI focused instruction on
the topic of “hydraulic fracking”, Sadler et al. in [18], on the issue “pollution and water
quality”, Sadler et al. in [21] on the context of “global climate change”, Cansiz in [24]
on the topic of “nuclear power plants”, Zohar & Nemet in [30] on the issue of “human
genetics” and Venville & Dowson in [31] on the issue of “genetic diseases , genetic
engineering and cloning”. Additionally, Yang & Anderson (2003) studied on the
context of “using nuclear fuels” and Hogan (2002) on the topic of “ecological systems”
[as cited in 3]. So, depending on the studies found in the literature as the ones including
a SSI focused instructional period, it can be inferred that this study is unique due to the

novelty of context. The unit plan based on the context “pesticide use in agriculture and
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collapsing bee hives” is new. Uniqueness of the developed unit is an important issue

showing the contribution of this study to the existing material source of SSI.

The research in the literature, aiming to produce a SSI focused instructional
period, study with the participants who are from different grades [3], [18], [21], and
[24]. Romine et al. in [3] studied with the university grades, Sadler et al. in [18] with
middle school grades, Sadler et al. in [21] with high school students and Cansiz in [24]
with primary science teachers. When the level of participants in the previous studies are
analyzed, the study focused on the middle school level is just one conducted by Sadler
et al. in [21]. So, this study makes a contribution in the name of satisfying the
requirement of SSI based material according to middle school level, in the world

especially in the Turkey.

Moreover, it is stated that there is a need of context based materials in the
literature [32], [36] & [37]. Acar & Yaman in [32] emphasize the difficulty of
development context based materials. Depending on the studies [32], [36] & [37], it can
be interpreted that the developed unit plan meets an existing need of context centered
materials; so obviously it is crucial. In other words, an effort to produce a solution for
an existing problem makes this study unique and worthy for the science education

community.

4.1.2 Validity and Reliability of the GCE and the QUASSR
The QUASSR

QUASSR is developed based on a rubric emerged at the end of the study
conducted by Sadler et al. in [18]. Its validity and reliability were provided with the
contribution of Romine et al. [3]. Actually, Romine et al. in [3], applied a version of the
QUASSR having two different scenarios, Hydraulic Fracking & Branville Bay. It is
found that a reliability coefficient 0.7 for the case in which one scenario was included.
One of the important question is that whether SSR changes in the condition in which
scenario varies. This question was investigated by Romine in [3], and it is arrived at the
result that SSR is not depended on scenario. In the Turkish version of the QUASSR,
antibiotic scenario developed by Sadler et al. in [8] was used. Depending on the
consequences attained by Romine et al. in [3], in which the QUASSR does not affect
from the exposure of variance of Socioscientific context, the reliability value is accepted

as 0.7 for the single scenario; antibiotic resistance in agriculture. Original version of the
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QUASSR is in English language and for the high school level. It was translated into the
Turkish and modified according to the middle school level by simplifying. And then, it
was reviewed by two science teachers and, two measurement and evaluation experts.
Gay, Mills & Airasian in [35], expresses that expert revision provides the content and
face validity. So, content and face validity were sustained with the application of
revision by experts. As a next step, a pilot study was implemented and the interview
were made with 5 students. According to the students’ views, a revision was realized.
Last version of the QUASSR were shaped. It is a crucial assessment tool to measure
students’ SSR level. There are studies for the development and validation of the
QUASSR [3], [18]. In the studies in [3], [21], QUASSR was used. However, there is no
research to adapt it to a different language and grade. This study aimed to adjust the
QUASSR according to the Turkish and middle school level. From this perspective, it is
unique and makes an important and concrete contribution to the literature. It forms a
base for the new research related to SSR by presenting a proper measurement tool in

Turkish context and according to the middle schools.

There is a need to discuss about the statistical data attained from the pilot study
taking place in the validity process of the QUASSR. It is found a significant correlation
between “perspective” and “complexity” aspects, additionally  “perspective” and
“inquiry” aspects. Sadler et al. [18] and Sadler et al. [21], reached a significant
correlation between complexity and the inquiry aspects. The study conducted by Sadler
et al. [18] is critical for appearing of SSR as a construct. The study forms a foundation
by developing a rubric for the development of the QUASSR [18]. It was aimed to
measure SSR in two scenarios and it is concluded that a high correlation exists 0.779
and 0.674 between the “complexity” and “inquiry” [18]. In the other study done by
Sadler et al. [21], 0.76 and 0.73 coefficients was calculated for the aspects, inquiry” and
“complexity. Similar to the studies [18] and [21], in this study, it is reached significant
correlations between sub-concepts of SSR; however, relationships appeared for
different paired aspects. A significant correlation coefficient between “complexity” and
“perspective” aspects was calculated as .291. Additionally, it is found “perspective”
aspect is significantly correlated with “inquiry aspect” and the coefficient was .286. The
correlations stated in the previous sentence are important in the ongoing debate that
SSR is a unitary concept changing depends on the four criteria; perspective, complexity,

inquiry and skepticism [3], [18]. Moreover, values of the correlations are not so much
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bigger. This also supports the claim that these aspects “complexity”, “perspective” and
“inquiry” are sub-dimensions. If the correlations were found as close to the one value,
than it would be interpreted that whether SSR is a construct is controversial. However,
the magnitude of values also contribute to the assertion that SSR is a complex concept

and it varies depending on three dimensions; perspective, complexity and inquiry.

There are other findings of the pilot study. Between “complexity” and “inquiry”
aspects, .012 is the coefficient attained from the calculations. Complexity aspect is
found correlated with the skepticism and its coefficient is .101. This coefficient is not
significant and it is quietly low to state that these two aspects are correlated with each
other. However, the results explained in the previous part of the paragraph indicate the
positive relationships between ‘“complexity” and “inquiry”, and “complexity” and
“skepticism” exist. Another result that can be defined as unexpected, negative
correlations between perspective and skepticism, -0.82; similarly inquiry and
skepticism, -0.160. In both two studies conducted by Sadler et al. [18] and Sadler et al.
[21], all correlation coefficients appeared to be positive. Contrary to the results of the
studies (Sadler et al., [18] & Sadler et al., [21]), in this study, negative correlations
emerged. Actually, Romine et al. in [3], examined the dimensionality of SSR via Rasch
analyzing method, and it is concluded that four aspects construct a one-dimensional
unitary concept, SSR. However, this study implicates that it is necessary to investigate
more about to which degree skepticism aspect contributes to the SSR due to its negative

relationships with other sub-aspects: inquiry and complexity.
The GCE

GCE is the genetics content knowledge test developed in this study. The GCE
has items which are obtained from the tests developed by Ministry of National
Education in Turkey in [27], and the items developed by the researcher. In the validity
and reliability were provided by completing the steps seen as necessary. The items were
designed according to the genetic concepts by regarding the content knowledge that is
intended to teach behind the SSI in the unit plan. Each question aimed at one or more
determined genetic concepts. It can be examined via table 2.3 and 2.4. The distribution
of the questions were limited with the boundaries drawn by the concepts of the unit.
Content validity is to which degree the test measures the intended knowledge [35].
Distribution of the question showed in table 2.4 indicated that the questions are about

the main concepts centered by the unit plan. So, it contributes to the content validity.
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Gay, Mills & Airasian [35], states that there is no a statistical way to ensure that
whether the content validity is provided. The experts are active to make interpretations
about the content validity [35]. The GCE were revised by one science teacher and a
measurement and evaluation expert. These revisions are the concrete examples of how
to support its content and face validity. After the revisions, a pilot study were conducted
and gathered data from 67 students were analyzed. As a result of the analyses, one
question was removed from the test due to its lower discrimination power. The last
version of the GCE includes 20 items. Via Test Analyses Program (TAP), it was
investigated about the internal consistency of the GCE. KR 20 coefficient was
calculated as .839. It shows that the GCE has a high internal consistency.

In the designing of this study, it has been investigated an achievement test;
however, it was not faced with an appropriate one for the middle school. In the
literature, it is seen that there is a need for a genetics achievement test, especially for the
middle school level. So, the GCE meets the need of existing literature described in the
previous sentence by presenting a concrete assessment material. Researchers who want
to study with middle school level and in the genetic issue has an alternative to use the
GCE. Improvement of an achievement test presents an important contribution for the
further educational research.

4.1.3 Students’ Genetics Content Knowledge after Implementing the Socioscientific

Issue-Based Instruction

As a result of analyzes, an increase in the mean score of the GCE exam revealed.
It can be said that the developed unit plan contributes to learning genetic content
knowledge; however, it is not at the expected significance. Other studies conducted
about to which degree SSI based implementations accelerate the process of learning
content [3], [21], [24], [25], [26] found supportive responses to their claims. Sadler et
al. [21], designed a 3 week SSI based unit on the topic of climate change and an
implementation were completed with 37 high school students. The conclusions attained
from the research indicate that SSI based implantation is an effective tool to promote
learning content knowledge [21]. Romine et al. [3] conducted an application process of
one week SSI based unit, it is attained an outstanding impact on the content knowledge.
Sadler, Romine & Topgu in [26], organized an intervention related to biotechnology and

one of the consequences revealed at the end of the study is that SSl-based
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implementation accelerates the process of learning content. Klosterman & Sadler [25]
structured an intervention on the context of global climate change and fond a significant
impact on relevant content knowledge. Zohar & Nemet [31] organized a learning period
in which dilemmatic situations in human genetic are embedded in the argumentation
activities and it is concluded that the learning period supports the improvement of
biological content knowledge. Venville & Dowson [30] implemented a three weeks unit
on sexual reproduction on the topic of genetic revolution. The unit involves the
argumentation activities and it is found that experimental group exposing to the
intervention significantly better performed than the other group [30]. Tekin in [40],
designed a SSl-based instructional period based on four scenarios “power plants,
thermal insulation, solar energy, energy recycling. Implementation were conducted with
PST and lasted approximately 8 weeks in [40]. Tekin in [40] found a significant positive
effect of intervention on the energy content knowledge. Moreover, contrary to the
studies in [3], [21], [25], [26], [30], [31] and [40]; in this study, no considerable impact
on relevant content knowledge (Genetic) revealed. It is reached an increase in the mean

of the GCE scores; however, it is not at the degree indicating a significance.

4.1.4 Students’ Socioscientific Reasoning Level after Implementing the

Socioscientific Issue-Based Instruction

In the literature, there are studies involving SSl-based instructional process and
investigating its efficiency on SSR concept [3], [21], [24]. Romine et al. in [3]
conducted a 3 day instructional activity in the context of hydraulic fracturing; however,
it is reached an inconclusiveness on SSR scores. Sadler et al. in [21] designed a SSI
focused instructional course on the topic of global climate change. It is not found a
significant positive effect on SSR scores due to the intervention. Cansiz in [2014]
implemented a 12 week instruction with 33 PST on the topic of “nuclear power plants”.
Strikingly, a significant effect on SSR due to the intervention emerged. One of the few
studies conducted about the links between SSR and SSl-based interventions, Cansiz in
[24], revealed a significant change on three aspects of SSR construct; complexity,
inquiry and multiple perspectives. In this study, an increase in the two sub-dimensions
of the QUASSR: perspective and skepticism revealed. It can be said that the developed
unit plan contributes to some aspects of SSR, however, it is not at the expected

significance. Similar to the studies [3], [21] and contrary to the study conducted by
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Cansiz in [24], a significant effect on SSR and aspects of SSR are not attained.
Although, a rise in mean belonging to perspective and skepticism aspect emerged

without a significant alpha value.

Another point needs to be emphasized that is about progression of
Socioscientific Reasoning level. Romine et al. in [3] states that comprehending the
complexity of the given scenario is one of the easiest task for the students. A schema is
introduced in the study [3] to indicate how SSR level progress, can be seen via Figure
4.1 According this schema, firstly students should perceive the complexity of SSI [3],
[7]. Noticing the complicated nature of the context supports comprehending the
stakeholders’ position in the topic [3], [7]. Multifaceted nature of issue makes students
to think from all stakeholders’ perspectives [3], [7]. Making a decision by considering
all sides require a skeptical perspective to the existing data and more investigation are
aimed. Thus inquiry and skepticism aspects are improved. Romine et al. in [3], states
that complexity and perspective aspects are perceived considerably easy by the students.
However, the data gained from the QUASSR indicate an increment on the skepticism
and perspective aspects while no increase in the mean of complexity could not be

provided. That is not a consistent result with the flowing of SSR progression schema.

relatesto

Skepticism on Use of Recognizing Meed for
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Figure 4.1 Improvement of the SSR (The figure is attained from Romine, Sadler
& Kinslow, 2017)
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The reason why inconclusiveness on SSR, and on its aspects occured can be
based on the factors affecting the process of intervention because Romine et al. [3] and
Sadler et al. [21] state that revealing the effectiveness of a SSl-based intervention on
SSR highly depends on dynamics of application. Then, it is necessary to center on the
dynamics of intervention realized in the study to handle the reasons for failure not to get
a significant impact on SSR and related content knowledge. These dynamics are thought
as “implementation process”, “level”, “participant number”, “learning setting” and

“time restriction”.

4.2 Implications and Recommendations
Implementation Process

The intervention lasted about six weeks, and two lessons in each week. Duration
of the lessons is 40 minutes. It is necessary to handle the span of intervention from a
comparative perspective with the studies in the literature. Sadler, Romine & Topgu [26],
Klosterman & Sadler [25] and Sadler et al. [21] three weeks implementations, Romine
et al. [3] one week, and Cansiz [24] one semester intervention were realized. When
implementation process of this study are compared with the studies [3], [21], [25], [26]
6 weeks can be described as long one; however, the continuum of intervention realized
in the study conducted by Cansiz [24] is taken into the consideration, it can be said that
6 week can be stated as a short term to see its effectiveness on SSR, especially it is
thought that Cansiz [24] conducted the only study revealing an effectiveness on SSR
construct. So, it is implicated that the intervention process should be lasted more than 6
weeks to see the efficacy of implemented SSI based instruction. Romine et al. [3] and
Sadler et al. [21] support this implication by stating that the implementation process is a
crucial point to make a change on SSR level. The difficulties faced with in the process

of intervention may be one of the reasons for the inconclusiveness on SSR in this study.
Level

While Sadler et al. [21] and Klosterman & Sadler [25] studied with the high
school students, Sadler, Romine & Topgu [26] organized a study with secondary
students. Cansiz [24] focused on PST as participants and university students were
included in the study of Romine et al. in [3]. So it can be interpreted that Sadler,
Romine & Topgu [26] set sight on studying with secondary school; however, at the

study, the students’ SSR were not comprised. So, in this study, differently it is centered
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upon the middle schools” SSR level. When the fact that a significant change on SSR
level is hard to attain is regarded, in middle school level presumptively it may be a little
bit difficult. However, studying with middle school’s SSR level is a novel for the
science teaching and learning community. From this perspective it shows significance.
Even if to change middle school students” SSR level is not thought as an easy process, it
Is implicated that more research should be conducted for also this grade. SSI is also
adapted to the curriculum; for this reason it is necessary to investigate their

improvements level of SSR.
The Participant Number

The participants attending to the intervention is about 35 students. However,
while in both pretests and posttests of the GCE, there are data belonging to 30 students,
in the QUASSR, there are just 28 students’ scores as pretest and posttest. Studies in the
literature centered on the similar concepts [3], [21], [25], [26] and [24] can be compared
in terms of the participant number. Klosterman and Sadler [25] studied with 108
students Sadler, Romine and Topgu [26] with the 69 secondary students, Cansiz [24]
with 33 PST, Romine et al. [3] with 132 university college students; moreover it is
found a supportive conclusion that experiencing a SSI based instructional period
improves content learning in the studies. In this study, 30 students’ content relevant data
were analyzed. The number of students gathering data can be extended to see a change
on content exam because an increase in the GCE mean scores are already attained. The
closest participant number to this study is included in the scope of study conducted
Cansiz [24]; however, at this point it is emphasized that the levels are too different from
each other, PST and middle schools. So, then the question why the study is designed
with approximately 35 students instead of more ones may be raised. However, it should
be expressed that studying with more students means to study more class and this
necessitates taking more class in a non-flexible curriculum program. It is not possible to
reach more participants while students follow a structured curriculum in a state school.
So, non-flexibility of curriculum is one of the difficulties for the implementation a SSI

focused course in the Turkey.
Learning Setting

The school in which the intervention occurred leads some limitations in terms of

technology use in the lessons. There is no facility in the school so that unit plan can be
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applied by integrating more technological support. Actually, the school has a computer
lab; however, lab schedule cannot be adjusted according to intervention class. SSI-TL
model suggests using of information communication technology [1], [7]. Moreover,
design elements part of SSI based instructional framework also offers a
recommendation relevant to use of technology with the purposes of establishing a
relationship between the daily life and the classroom context [12]. In the lesson plan
seven, infographics were intended to use for the preparation of a poster in the
culminating activity; however, inability to use computer lab changes the flow of unit
plan and paper-pencil based poster making realized. Another problem experienced in
the implementation process is about the using an online microarray experiment. The
best scenario related to microarray experiment is that students do the experiment with
the guidance of the teacher by themselves and by actively engaging in it. However, due
to the restriction of technology use, the online microarray experiment was conducted as
a whole class activity. This is another negative factor influencing the quality of unit
application process. So, the technology related restriction affects a more qualified SSI
based intervention and forms a limitation of the research. On the other hand, introducing
the SSI topic with videos and newspapers stay a strong side of lesson plan despite all
the negativity experienced in practicing the unit plan.

Time Restriction

Another issue needs to be discussed is about the managing argumentations
embedded in the unit plan. The teachers practicing a SSI based intervention should
notice that the discussions may extend in an unexpected direction [12]. However, a
limited time for a structured curriculum program prevents from the teachers to manage
the discussion in a more effective scenario in which students produce more ideas and
interpret others’ ideas until they can. However, in the process of implementation,
discussions were interrupted even if students were enthusiastic to produce more ideas
due to the time restriction. So, it is thought that time restriction affects the natural flow
of discussions, argumentations and their qualities. Time restriction is seen another

limiting factor for this study.
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APPENDIX-A

The QUASSR Survey

Hayvancilikta Antibiyotik Kullanimi

Ciftgiler 50 yili askin siiredir gida iiretimi miktarini artirmak adina hayvanlara
antibiyotik veriyorlar. Ciftliklerde yetisen hayvanlara verilen antibiyotikler bu
hayvanlarin hastaliga yakalanma ihtimallerini azaltiyor ve biiyiimelerini hizlandiriyor.
Inek, domuz ve tavuk gibi hayvanlar antibiyotik alarak gida iiretimi miktarinin zaman
icinde artmasii sagladi. Bu durum ¢iftcilere daha az saglik problemine sahip olan

verimli hayvanlar iiretme imkan1 sagliyor.

Son zamanlarda ¢evre ve insan sagligi ile ilgili meseleleri takip eden kuruluslar
antibiyotiklerin hayvancilikta yaygin bir sekilde kullanilmasindan dolay1 endiseliler.
Dogal yollarla var olan bakterilerin verilen antibiyotiklere karsi direng gelistirebilir.
(Direngli Bakteri: Belirli bir antibiyotige karsi direng, soz konusu antibiyotigin direngli
bakterileri oldiiremedigini veya ¢ogalmalarina engel olamadigini ifade etmektedir.)
Bakterilerin direng gelistirmesi duyulan kaygilardan bir tanesi. Eger bakteriler belli bir
antibiyotige kars1 diren¢ kazanirlarsa, hayvanlarda ya da insanlarda bu bakterilerin
olusturdugu hastaliklar bu antibiyotikler kullanilarak tedavi edilemez bir hale gelecek.
Saglik orgiitleri/kuruluslart ¢iftliklerde {ireyen antibiyotige direngli bakterilerin
ciftlikteki hayvanlarin eti araciligiyla insanlara gegebilecegi uyarisinda bulundu. Ayrica,
cevre kuruluslart biliylik hayvan iretim tesislerinin civarindaki su ve toprakta
antibiyotige direngli bakterilerin oraninin ¢ok yiiksek oldugunu fark etti. Dahasi, bu
degisikliklerin ¢evresel problemlere sebep olabilecegi de farkina varilan bagka bir konu.
Mevcut ¢iftlik uygulamalarinin (hayvan yetistirilmesinde antibiyotik kullanimi)
destekgileri ise antibiyotik kullaniminin hayvanlara insancil bir sekilde muamele
edilmesi adina 6nemli oldugunu ve tarimda kullanilan antibiyotiklerin bir kisminin

insanlar i¢in kullanilmadigim1 iddia etti. Antibiyotik uygulamasinin taraftarlari,
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antibiyotige direngli bakterilerle ilgili s6z konusu olan problemlerin hayvanlarla ilgili
kullanilan antibiyotikler sebebiyle degil, insanlarin antibiyotigi asir1 miktarda

kullanmasi yiiziinden oldugunu savundu.

Tarim Bakanligi antibiyotigin tarimda kullanimi ile ilgili yeni diizenlemeler

planlamay1 diisiiniiyor.

1. Metinde ifade edilen ¢iftlik hayvanlarina antibiyotik verilmesi karmasik bir olay m1
?

Evet Hayir

Asagida verilen segenekler arasinda Asagida verilen segenekler arasinda konunun
konunun neden karmasik oldugunu en | neden karmasik olmadigim en iyi agiklayan

iyi agiklayan ifadeyi isaretleyiniz. secenegi isaretleyiniz.

*Cliinkii antibiyotikler, cevre ve *Clinkl antibiyotik verilmesi
hayvanlar arasindaki etkilesimi tartismasma  iliskin = ¢dziim net.
anlamak i¢in bagisiklik konusu Diinyadaki niifus giin gectikce
ve biyoloji ile ilgili genis bir bilgi | artiyor.  Artan  niifusun  besine
birikimi gerekir. ihtiyact var ve  antibiyotikler
insanlarin ihtiya¢ duydugu besinin

tiretilmesini sagliyor.

*Hayvanlara antibiyotik verilip | * Antibiyotik tartigmas1 karmasik bir
verilmemesiyle ilgili karar verme | olay degil. Coziimii net,
stireci karmagik. Ciinkii ¢evre, | antibiyotikler ¢iftlik hayvanlarina
hayvanlardan faydalanma ve bu | verilmemeli ¢linkii yiyeceklerimizi
hayvanlarin  sagligim1  koruma | olumsuz yonde etkiliyor.

konular1  birbirlerini  karsilikli

olarak etkilemektedir.

*Hayvanlara antibiyotik verilip | *Antibiyotik tartismasi karmagsik
verilmemesiyle ilgili karar verme | degil clinkii antibiyotikler
siireci karmagik. Ciinkii bu | hayvanlarin hastaliklardan
konunun  olast  sonuglarinin | korunmasini sagliyor. Hayvanlara bu
(olumlu ya da olumsuz) tamami | antibiyotikleri vermeyip onlari bu

bilinemez. hastaliklara maruz birakmak
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acimasiz olurdu; bu yiizden besi
hayvanlarma antibiyotik verilmesi

faydali olabilir.

2. Antibiyotiklerle ilgili konu ¢iftgiler, Tarim Bakanlig1 ve tiiketiciler agisindan ¢oziimi

kolay bir stire¢ midir?

Evet

Hayir

Antibiyotiklerin ~ kullanimima  iligkin

konunun ¢6ziimii neden kolay?

Antibiyotiklerin kullanimina iliskin konu

neden ¢ozlimii zor bir siireg?

*Cinkii  ciftlik  hayvanlarina
antibiyotik ~ verilmesi hem
hayvanlara besin teminini hem de
hayvanlara kars1 insancil bir
sekilde muamele edilmesini
sagliyor. Bu yiizden
antibiyotiklerin kullanimina
devam edilerek konu kolaylikla

¢Oziilebilir.

*Cunkii olaym anlatimi ile smirh
miktarda bilgi sunuluyor. Eger daha
fazla detaya wulagsmak miimkiin
olsaydi, coziilmesi daha kolay bir
hale gelebilirdi. Metinde verilen
bilgiler 1s18inda, konu oldukca

karmagik goziikiiyor.

* Antibiyotikler ¢iftlik
hayvanlarina verilmemeli. Ciinkii
antibiyotiklerin asir1 kullaniminin
antibiyotige direngli bakteri
gelisimine sebep oldugu agik ve
net. Antibiyotik kullanimi
durdurularak konu kolaylikla

¢oziilebilir.

*Cinkt  saglikla 1ilgili endiseler,
besin ihtiyact ve ekonomi arasinda
degisen dengeleri igeren bir konu ve

bu ylizden karmasgik.

*Bilimle ilgilenen  insanlar
meselenin ~ tamamim1  analiz
edebilir ve meseleden etkilenen
tiim taraflar acisindan mantikl
olabilecek bir ¢0zlim Onerisi

olusturabilir. ~ Bodylece  konu

*Cunkii antibiyotik direnci, ¢iftlik
tiriinlerinin uygunlugu ve ekonomi

konular1 karmasgik.
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kolaylikla ¢6zlime ulagmis olur.

3.Ciftcilerin ve saglik orgiitlerinin hayvanlara antibiyotik verilmesi konusuyla ilgili ayni

¢Ozlimii destekleme ihtimalleri nedir?

Cok Diisiik Cok Yiiksek

Ciftcilerin ve saglik orgiitlerinin ayni | Ciftgilerin ve saglik orgiitlerinin ayn1 ¢ézimii
coziimli  destekleme  olasiliklarinin | destekleme olasiliklarinin yiiksek olmasinin

diisiik olmasinin nedeni hangisidir? nedeni hangisidir?

*Ciftgiler ve saglik orgiitleri | **“Antibiyotiklerin tarimda

ortak bir kaniya varmak i¢in | kullanilmas1” olayindan etkilenen
yeterli zamana sahip degillerdi. tiim taraflarin (giftciler ve saglik
orgiitler1) beklentilerini karsilayacak
bir ¢6zlim Onerisi gelistirmek igin,
uzmanlardan olusan tarafsiz bir
panel toplanabilir. Boylece ortak bir

¢Ozlim tretilebilir.

*Cifteiler ve saglik orgiitleri | *Eger her iki taraf bir ¢0ziim
birbirinden farkli  Onceliklere | bulmaya yonelik ¢alisirlarsa, basit ve

sahip. ortak bir ¢dziim yolu bulacaklardir.

*Ciftciler ve saghk orgiitleri | *Iki taraf muhtemelen isbirligi i¢inde
farkl bilgilere ulastilar. calisacaklar ve ortak bir ¢oziime

ulasacaklar.

4. Tarim Bakanligr ve saglik orgiitlerinin hayvanlara antibiyotik verilmesi konusuyla

ilgili ayn1 ¢oziimii destekleme ihtimalleri hangisidir?

Cok Diisiik Cok Yiiksek

Tarim Bakanligi ve saglik orgiitlerinin | Tarim Bakanlhig1 ve saglik orgiitlerinin ayni
ayni ¢oziimii destekleme olasiliklarinin | ¢6ziimii destekleme olasiliklarinin yiiksek

diigiik olmasinin nedeni hangisidir? olmasinin nedeni nedir?

* Tarim Bakanligi ve saglik | *Antibiyotiklerin tarimda
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orgiitleri  birbirinden  farkli

onceliklere sahip.

kullanilmas1 meselesinden etkilenen
tim taraflarin beklentilerini
karsilayacak bir ¢O6ziim  Onerisi
gelistirmek i¢in uzmanlardan olusan
tarafsiz  bir panel toplanabilir.
Boylece ortak bir ¢Oziim

olusturulabilir.

* Tarim Bakanligi ve saghk

orgiitleri farkl bilgilere ulagtilar.

*Eger her iki taraf bir ¢oziim
bulmaya yonelik ¢aligirlarsa, basit ve

ortak bir ¢6ziim yolu bulacaklardir.

* Tarim Bakanligi ve saglik
orgiitleri ortak bir kantya varmak
icin  yeterli zamana sahip

degillerdi.

*1ki taraf muhtemelen isbirligi icinde
calisacaklar ve ortak bir ¢oziime

ulasacaklar.

5. Sizden ¢iftlik hayvanlarina antibiyotik verilip verilmemesine yonelik bir karar

almanizi istediklerini diisiiniin. Bu karar1 almak i¢in yeterli bilgiye sahip oldugunuzu

diistiniir miiydiiniiz?

Diistiniirdiim

Diisiinmezdim

Ciftlik hayvanlarina antibiyotik verilip
verilmemesine yonelik bir karar almak
icin yeterli bilgiye sahip oldugunuzu

neden diisliniiyorsunuz?

Ciftlik hayvanlarina antibiyotik verilip
verilmemesine yonelik bir karar almak i¢in
yeterli bilgiye sahip olmadiginmizi neden

diistinliyorsunuz?

* Ciftlik hayvanlari igin
antibiyotik kullaniminin
olusturabilecegi faydalar olas1
risklerinden daha fazla neme
sahip. Hayvanlara antibiyotik
verilmesi hem ciftciler i¢in gelir
kaynagi hem de hayvanlara
insancil bir sekilde muamele

etmek adina dnemli bir

*Tartigmadaki  taraflarin  tamami
birbirinden farkli veriye sahip. Bu
yiizden bir karara varmak igin yeterli
bilginin olmadigmi diisiiniiyorum.
Yine de saglik orgiitleri, ¢iftciler ve
Tarim Bakanlig1 verileri tarafsiz bir
sekilde toplarsa ve toplanan ilgili
veriler iizerinde ortak bir fikir

olusursa, yeterli Dbilgiye sahip
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uygulama. Bu bilgiler karar

vermek i¢in yeterli.

olduklarin1 gosterir.

*Clinki ¢iftlik hayvanlari i¢in
antibiyotik kullaniminin
olusturabilecegi riskler olasi
faydalarindan daha fazla 6neme
sahip. Ete bakteri bulasmasi riski
ve antibiyotige direngli
bakterilerin tiremesi ihtimali
insanlarin hayat kalitesini
etkileyebilecek zararlar verebilir.
Bu bilgiler karar vermek i¢in

yeterli.

*Hayvancilikta antibiyotik
kullanimiin arka planinda yer alan
ekonomik ve bilimsel ayrintilar
hakkinda stipheliyim. Bu yiizden bir
karara varmadan once daha fazla

okuma yapmaliyim.

*Ciinkli Tarim Bakanligi’nin bu
konuda bagimsiz bir sekilde
arastirma yapmastyla birlikte,

ciftlik hayvanlari igin antibiyotik

*Hayvancilikta antibiyotik

kullaniminin uzun vadede sebep
olabilecegi riskler ve faydalar net bir

sekilde belirlenememis. Bir karara

kullaniminin etkileri acik ve net | varilabilmesi  i¢cin  daha fazla
bir hale geldi. Bu bilgiler 1s181inda | arastirmaya ihtiyag var.
bir karara varilabilir.
*Hayvancilikta antibiyotik
kullanimmin  insanlarda  saglik

problemlerine yol agip agmadigi
belirsiz. Bir karara varmadan oOnce

bu belirsizligin giderilmesi gerekir.

karariniz ne olurdu?

6. Eger hayvancilikta antibiyotik kullaniminin durdurulmasina ya da devam etmesine

iliskin metinde verilen bilgilere dayanarak bir karar almak zorunda birakilsaydiniz,

Durdurma

Devam Etme

7. Ciftciler, saglik orgiitleri ve Tarim Bakanligi’nin senin verdigin karara katilacagini
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diistiniir miisiin?

Biitiin taraflarin benim kararima Bir ya da daha fazla grubun benim

katilacagim diisiiniiyorum. kararima katilmayacagim diisiinityorum.

Biitiin gruplarin seninle aym fikirde | Bir ya da daha fazla grubun seninle aym

olacagini neden diigiiniiyorsun? fikirde olmayacagini neden diisiiniiyorsun?

*Eger biitlin gruplar meseleye

*Belirli gruplar benimle ayni fikirde

benimle ayni fikirde olacaklardir.

Ciinkii hayvancilikta antibiyotik

tarafsiz bir sekilde bakabilirse | olmayacak. Clinki onlar
benimle ayni fikirde olacaklardir. | hayvancilikta antibiyotik
Ciinkii hayvancilikta antibiyotik | kullanmanin faydalarini ve
kullanmanin faydalarinin | zararlarim1  dogru  bir  sekilde
potansiyel  zararlarindan  ¢ok | anlamiyor.

daha Onemli oldugu agikca

goriilecektir.

*Eger biitlin gruplar meseleye | *Gruplarin ~ benimle  uzlagmasi
tarafsiz bir sekilde bakabilirse, | hayvancilikta antibiyotik

kullanimindan faydalanmalarina ya

da faydalanmamalarina bagli olarak

Bu butin

fikirde

kullaniminin faydadan daha cok | degisiyor. yiizden,

zarar saglayacagi acik. gruplarin  benimle ayni

olmalar1 ¢ok diisiik bir olasiliktir.

*Biitliin gruplarin birbirinden farkli
bakis agisina sahip olmasindan Stiirii
ilk basta benimle ayn1 fikirde
olmalar1 ¢ok diislik bir olasilik. Yine
de en iyl adimi atmak i¢in ortak bir

kaniya varacaklardir.

8. Hayvancilikta antibiyotik kullaniminin durdurulmasina ya da devam etmesiyle ilgili
bir karar verdiniz. Verdiginiz karar yiirtirliige konsaydi, parasal kaynaklarin “antibiyotik
kullaniminin insan, hayvan ve g¢evre sagligi tizerindeki etkileriyle ilgili yeni calismalar

yapilmasi i¢in kullanilmasini 6nerir miydiniz?

Onerirdim Onermezdim

Antibiyotik kullaniminin insan, hayvan | Antibiyotik kullaniminin insan, hayvan ve
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ve cevre sagligi tlizerindeki etkileriyle

cevre sagligi lizerindeki etkileriyle ilgili yeni

ilgili yeni aragtirmalar yapilmasini | arastirmalar yapilmasini neden
neden onerirdiniz? onermezdiniz?
*Yeni arastirmalar  insanlara | *Ciinkii konu ile ilgili karar ¢oktan

benim kararimi tartismaya devam

edebilmeleri ve tekrar
degerlendirmeleri i¢in  imkan
saglayacaktir.

verilmis. Konuya iliskin yapilacak
bir

toplamaya devam edilmesine de

sey yok, bu ylizden veri

gerek yok.

*]lave veri toplamak muhtemelen

*Bir kararin zaten verilmis olmasi

ayn1 fikirde olmayan gruplarin

elestirilerinin iistesinden

gelinmesini saglayacaktir.

ortak bir kaniya varilmasini | karar1 vermek i¢in yeterli bilginin

saglayacaktir. var oldugunun gostergesidir. Bu
yiizden daha  fazla  calisma
yapilmasina gerek yok.

*llave veri toplamak benimle

9. Ciftciler tarafindan gorevlendirilen bir grup bilim insami ile Tarim Bakanligi
tarafindan gorevlendirilen diger bir grup bilim insani kasabada yapilan bir goriismeye
katildilar. Goriigmede, ¢iftlik hayvanlaria antibiyotik verilmesine iliskin goriislerini

ifade ettiler. Bu bilim insanlarimin goriislerinin benzer olmasini bekler miydiniz?

Beklerdim Beklemezdim
Her iki  grup bilim insaminin | Her iki grup bilim insaninin goriislerinin
goriislerinin -~ muhtemelen  birbiriyle | muhtemelen birbiriyle benzer olmayacagim

benzer olacagimi neden diisiiniirdiin?

neden diisiiniirdiin?

*Bilim insanlar1 genel olarak

oznel fikirlerden daha c¢ok
gercek bulgulara dayanarak bir
sonuca ulagirlar.

farkl

Bu yiizden

uzman gruplarinin

*Hayvancilikta antibiyotik
kullaninmina iliskin konunun arka
planinda yatan detaylarin anlagilmasi
zor ve ¢ok yonlii. Bu yiizden bilim

insanlart muhtemelen konu ile ilgili
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goriisleri de benzer olacaktir.

farklh goriislere sahip olacaklar.

*Her iki gruptaki bilim insanlari
baslangigta  birbirinden farkh
goriislere  sahip olsalar da
birbirleriyle  bilgi  paylasimi
yaptiktan sonra ortak bir kaniya

varacaklar.

*Ciftciler ve saghk orgiitii goriisleri
kendi amagclariyla tutarli olan bilim
insanlarin1 gorevlendireceklerdir. Bu
yizden farkli uzman gruplan farkl

gorlsler sunacaktir.

*Bilim verilere dayali bir sekilde
ve tarafsiz olarak isleyen bir
stire¢. Bu ylizden her iki gruptaki
bilim  insanlarinin  goriisleri

benzer olacaktir.

*Her iki gruptaki bilim insanlar
baslangigta birbirinden farkli
goriislere sahip olsalar da
birbirleriyle veri paylasimi yaptiktan

sonra ortak bir kaniya varacaklar.

10. Antibiyotik kullaniminin insan sagligi {izerindeki etkileri tam olarak bilinemiyor.
Bu konu ile ilgili olarak, hayvan haklari1 destekgileri bir grup bilim insani ile goriistiiler
ve anlastilar. Saglik koruma orgiitleri ise baska bir grup bilim insani ile anlastilar.

Ciftlikte antibiyotige direncli bakteri gelisimini iki grup bilim insani1 da takip edecekler.

Bu iki grup uzmanin farkli ya da ayn1 sonuglara ulagmasini bekler miydin?

Ayni Olmasini Beklerdim

Farkli Olmasin1 Beklerdim

Iki uzman grubunun ulastig1 sonuglarin

aym olmasini neden beklerdin?

Iki uzman grubunun ulastigi sonuglarin

farkl olmasini neden beklerdin?

*Eger bilimsel siire¢ dogru bir
sekilde uygulanabilirse sonuglar
ayn1 olurdu. Ciinkii bilim tarafsiz

olarak isleyen bir siireg.

*Farkli  bilim  insanlar1  farkli
yontemleri kullanacaktir. Bu ylizden

elde edilen sonuglar farkli olabilir.

*Her iki grup adami bilim adami
da aymi ciftlikten elde edilen
ornekle c¢alisacak. Bu yiizden

benzer sonuglara ulagacaklardir.

*Her iki grup bilim insan1 meseleye
farkli acilardan bakan taraflan
desteklemek i¢in arastirma
yapacaklar., Bu  yilizden elde
edecekleri bilgiler de farkli olacaktir.

*Bilim  insanlart  baglangigta

farkli bulgulara ulagsalar bile

*Maddi giicii fazla olan taraf iginde

iyi olan bilim insanlarini
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elde ettikleri veriler hakkinda | gérevlendirecek. Bu yiizden daha

konustuktan sonra ortak bir | giivenilir olan verilere ulasacaktir.

kaniya varacaklardir.

11. Alaninda iyi ve taninmis bir {iniversitede ¢alisan biyokimyaci, alanda kabul géren
bir biyoloji dergisinde makale yaymliyor. Makale antibiyotik uygulamasi yapilan
ciftlikteki bakterilerin o antibiyotige karsi diren¢ kazandigini, fakat bu bakterilerin
insanda hastalia sebep olmadigi gorilisiinii destekliyor. Bu durumun antibiyotik

kullanimina iliskin tartismay1 degistirecegini diistiniir miiydiin?

Diisiiniirdiim Diisiinmezdim

Yeni bulgularin antibiyotik kullanimima | Yeni bulgularin antibiyotik kullanimina

iliskin tartismada bir degisiklige sebep | iliskin tartismada bir degisiklige sebep

olmasini neden beklersin? olmamasini neden beklersin?

*Antibiyotik kullanimina karsi | *Yayimlanan anlamsiz.

Cinki  ciftliklerde

calisma

cikan gruplar yeni verileri kendi antibiyotik

goriiglerini  giliclendirmek i¢in | kullanimina ve bakteri gelisimine
kullanacaklar ve bu durum | dair veriler zaten Tarim Bakanligi
tartismadaki genel goriisii | tarafindan dogrulandi.

etkileyecektir.

*Ciftliklerde antibiyotik | *Tartigmadaki taraflar yeni iddialar
kullanimi tartismasi ortak bir | ile benzer bir disiinceye sahip

¢Ooziime ulasamayacak. Ciinki
birbirine zit goriisleri benimseyen
gruplar makaleyi farkli sekillerde

yorumlayacaklardir.

olmayacaklar. Ciinkii bu makaleyi
yayinlayan bilim insani tartismaya
direkt olarak dahil degil, disaridan

katilan biri.

*Yeni verileri degerlendirdikten
sonra her iki taraf muhtemelen

ciftlikte iireyen bu bakteri

tirlinlin  insanlar igin zararh

olmadig1 goriisiinde uzlasacaklar.
bu

Ayrica, yOnetimin

da

diger
faydalarini diistinerek

kullanimina devam edilmesini

*Yeni verilerin tartismadaki
gruplarin  gorislerini

cok diisiik bir olasilik. Ciinki

degistirmesi

tartismanin  birbirine  zit  goriis

bildiren taraflar1 zaten fikirlerini

belittiler.
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destekleyecekler.
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APPENDIX-B

THE GENETIC CONTENT EXAM
Genetik Konu Testi
1. Genomik, kromozomlarin dizilenmesi tekniklerini uygulayarak, bir canlidaki genler

biitliniinii inceleyen bir uygulamadir.
Genomik teknolojisinin uygulanmadigi durum yasamimizi nasil etkilerdi?

A)Bu teknolojinin olmamasi yasamimizi hi¢bir agidan etkilemezdi ¢iinkii yagsamimizi

etkileyecek herhangi bir uygulamayla iliskili degil.

B) Genlerle ilgili yukarida bahsedilen teknoloji, sadece genetikle ilgili bir gelisme
oldugu i¢in yalnizca genetik alaninda ¢alisan bireyleri etkilerdi. Fakat halkin yasamini

etkilemezdi.

C)Gen teknolojisi sadece genetik bilimiyle ilgili bir gelisme. Bu yiizden yalnizca

genetik alaninda ¢alisan insanlar bu durumdan etkilenirdi.

D)Bahsedilen gen teknolojisi canlilarin genomunu goriintiileyebilen bir teknoloji. Bu
yiizden saglik, tarim, genetik gibi pek ¢ok alanla ilgili onemli bir gelisme. Bu ylizden

pek ¢ok insanin yagamini etkilerdi.

2. Gen ¢ipi uygulamasi hiicre ve dokulardaki gen diziliminde meydana gelen
degisikliklerin incelenmesini saglar. Bu uygulama, binlerce genin cam, plastik veya

silikon ¢ip gibi kat1 bir yiizeye tutturulmasi ile olusturulmustur.

Gen ¢ipi yontemi ile ilgili agagida verilen ifadelerden hangisi yanligtir?

A) Sadece biyoloji bilimindeki gelismeler sonucu gelistirilmis bir metottur.
B) Bireyin sahip oldugu gen dizilimi bu ¢ip sayesinde goriintiilenebilir.

C) Kanser gibi bazi hastaliklarin teshisi i¢in kullanilmaktadir.
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D) Birden fazla disiplinin katkisiyla ortaya ¢ikmis bir yontemdir.

3.Bir DNA zincirinde 300 timin niikleotidi ve toplamda 2000 niikleotid oldugu

bilinmektedir. DNA zincirinde bulunan toplam hidrojen bagi sayisini kagtir

A)2000
B)900

C)2300
D)2700

4.

Genler ile ilgili;

|. Ebeveyn dzellikleri yavrulara genler ile aktanhr.

[I. Batdn genlerden nikleotitlerin dizilis sirasi aymidir.
[II. Bir kromozom Ozerinde cok sayida gen bulunabilir.

ifadelerinden hangileri dogrudur?

A)lve ll B) | ve Il
C) 1 ve Il D)1, 1l ve Il
5.

Asagida bir DNA molekull verilmistir.

CTCATA o
———t+— 1. Zincir
——t—t—— 2. Zincir
AAGTAT
| 1 v

Bu molekiilde 1, Il, lll ve IV numarah bazlarin hangi-
sinde eglesme hatasi yapilmistir?

AL B)II. c) . D) IV.
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6.

Asagida canhlanin genetik yapisi ile ilgili olan yapilar
numaralandinlarak gostenimistir.

Buna gére numaralandinilmis yapilarla ilgili asag-
daki ifadelerden hangisi yanhstir?

A) I numarah yapi tdr icindeki saghkh bireylerin hepsin-
de ayni sayida bulunur.
B) 1l numarah yapi hiicrenin yonetici molekilidor.

C) 1l numarah yapi canhlardaki kaltsal bélgeleri tayin
eden gen bolgeleridir.

D) N numaral yapi organik baz olarak adlandinir.

7.
. H—Kmmozom
Verilen gdrseli in-
ONA 1\}* celeyen bir dgrenci
~ - s sadece bu gorsele
\Gen2 dayanarak agagidaki
\ Q;i\z\ sonuglardan hangi-
seni sine ulagamaz?

Niiklzofit

A) Genlerin yapisinda nikleotitler bulunur.
B) Kromozomlarin yapisinda DNA bulunur,
C) DNAmin gérevi hiicreyi ydnetmektir.

D) Genler belirli DNA dizilerinden olusur.



-

Yukanidaki yapi ile ilgili agagidakilerden hangisi

yanhstir?

A) Niikleotit icerir.
B) Kalitsal 6zellikleri tagir.
C) Iceriginde genler bulunur.

D) Biitiin canlilarda esit sayida bulunur.

9.

Asafida bir nikleotiti clusturan yapilar ve bu yapilar
ait gekiller gdsterilimistir.

Temsil ettigi yap

Adenin bazi

Timin bazi

“®

®

~ Guanin bazi
®

®

@

Sitozin bazi

Fosfat

Deoksiriboz seker

Bu yapilar kullanilarak sekildeki gibi bir nikleotit yapilmisgti

°e”

Buna gbére bu niikleotidin karsisina asagidaki sekil
lerden hangisi gelmelidir?

@Pe &%y

IIl. Adenin bazi

1IV. Kromozom

yapilan kiigiikten biiylige dogru siralandiginda
hangisi 3. sirada yer alir?

Al B) Il. c)l. D) IV.
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10.

)

Hicre

N
N
Kromozomiar

@G

Yukandaki gorsele gore,
I. Hucre
Il. Gen
lll. Adenin bazi
IV. Kromozom

yapilan kiigiikten biiylige dogru siralandiginda
hangisi 3. sirada yer alir?

A)l B) Il C) Il D) IV.
11.

+ 24 adet raptiye * 24 adet boncuk

« 8 adet kirmizi atag * 8 adet mavi atas

« 4 adet yesil atag + 4 adet san atas

Verilenlerle bir DNA modeli hazirlayan 6grenci, tiim
malzemeleri eksiksiz olarak kullandigina gére asa-
gidakilerden hangisi yanlistir?

A) Yesil ataglar timin ise san ataslar adenindir.
B) Raptiyeler deoksiriboz ise boncuklar fosfattir
C) Medelin tek zincirinde 12 adet nikleotit vardir.

D) Kirmizi ataslar adenin ise mavi ataslar guanindir.

12.

B. sinif 8grencisi olan Ayse, arkadagina “Kromozom ya-
pisi DMNA'dan blUyUktir." demistir.

Ayse’'nin bu goriisiinii asagda verilen ifadelerden
hangisi dogrular?

A) Kromozomlarda niklectitlerin olmasi
B) DMNA'nin yapisinda niklectitlerin olmasi
C) Kromozomlann gekirdek icerisinde yer almasi

D) Kromozomlann DMA ve bazi proteinlerden olusmasi



13.

Gevremize bakti@imiz zaman insanlanin birbirinden
farkh oldugunu géririiz. Yesil gdzlt san sagh insanlar,
mavi gozld kivircik sach insanlar...

Botan insanlann hicrelerinde DNA bulunmasina ve
hepsinde adenin karsisina timin nikleotidi, guanin kar-
sisina sitozin nikleotidi gelmesine ragmen bu farklihk
neden kaynaklaniyor olabilir?

insanlardaki bu durum - - - - farklh olmasindan kaynak-
lanmaktadir. Bu ylzden de insanlann dis garindsleri
birbirlerine benzemez. Bahsedilen olay dis gorindsi
etkiledigi gibi bagka farkliliklarin da nedenidir.

Yukandaki paragrafin dogru olabilmesi i¢in bos bira-
kilan yere asagidaki ifadelerden hangisi gelmelidir?

A) DNA eslenmesinin
B) niklectit cesidinin
C) nilkleotit diziliminin

D) hicrede DNATIN bulundugu yerin

14.

Bir niikleotidin yapisinda asagidakilerden hangisi
bulunmaz?

A) Gen B) Baz

C)Seker D) Fosfat

15.

Ada'min goz rengi ile annesinin géz rengi
benzemektedir. Ada ile annesinin gdz rengi-
nin benzer olmasinin sebebi nedir?

A) Ada ile annesinin gtz rengi rastlantisal oclarak
benzerdir.

B) Ada kiz oldudu icin gbz rengi babasinin gz
rengi ile aym oclamaz.

C) Kaltsal bilgiler, genler aracih@iyla nesilden
nesile aktarilir.

D) Annenin géz rengi her zaman kiz gocudu ile
aym olur.

16.

Bir DNA molekdlintn tek zincirinde bulunan niikleotit sa-
yilar agagida verilmistir:

Adenin nikleotidi: 100
Guanin nakleotidi: 50
Timin nikleotidi: 30
Sitozin nokleotidi: 70

Buna gire bu DNA molekilliiniin gift zincirinde top-
lam kag tane deoksiriboz sekeri vardir?

A)150 B) 250
C) 500 D) 750

17.

Asagida bazi canlilara ait resimler verilmisgtir.

Insan

o

Oglena Egrelti otu

Buna goére bu canlilarin DNA molekiiliinde asagida
verilenlerden hangisi kesinlikle ortaktir?

A) Deoksiriboz sekeri sayilar
B) Nukleotit cesit sayisi
C) Fosfat molekila sayilari

D) Adenin niikleotidi sayilan

18.
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Sinir sistemine ait kavramlar ile soyle bir iliski kurulmus-
tur:

Sinir hiicresi —sSinir doku —s Beyin—s Sinir sistemi
(ndron)

Kromozom, gen, niikleotit ve organik baz kavramlan
kullamilarak buna benzer bir iligki kurulursa hangi se-
cenek elde edilir?

A) Kromozom—s0Organik baz—sNikleotit—Gen
B) Mikleotit—sGen—sOrganik baz—sKromozom
C) Organik baz—sNiikleotit—sGen—sKromozom

D) Organik baz—sKromozom—sNukleotit—sGen

19.

|. Toplam geker sayisi

Il. Toplam fosfat sayisi

lll. Toplam guanin nikleotit sayis

Bir DNA pargasindaki toplam organik baz sayisi bili-

niyorsa, bu bilgi ile yukanda verilenlerden hangileri-
ne ulasilabilir?

A) Yalmiz 1. B) I ve Il
C) e Il D)L, e Il
20.

Asagida bir nikleotidin yapisi gbsterilmistir.

Ao

Buna gére bu niikleotit ile ilgili olarak,

|.  Adenin nikleotidi clarak adlandirilir.
Il. Yapisinda decksiriboz sekeri bulunur.
11l. Bu nilkleotidin kargisina her zaman guanin nikleo-

tidi gelir.
ifadelerinden hangileri dogrudur?
A)Yalniz 1. B)lvell
C) Il ve 111 Dy L 1ve Il



APPENDIX-C

THE EXAMPLES OF REVISIONS MADE BY THE EXPERTS ON

THE QUASSR

The Old Expression

Revised Expression

The Reason for

Revision

Insan yogunlugu

Niifusun ¢ok olmasi

Better expression

Zalimce Acimasiz Better expression
Ongoriilemez Bilinemez Inappropriate word
for primary grade

Mesele Siireg Better expression

Nedeni nedir?

Nedeni hangisidr?

Better expression

3. Ciftcilerin ve saglik orgiitlerinin
hayvanlara antibiyotik verilmesi
konusuyla ilgili ayn1 ¢6ztimii
destekleme ihtimalleri nedir?

*Ciftcilerin ve saglik orgiitlerinin ayni
¢Ozlimii destekleme olasiliklar1 ¢ok
yiiksek.

*Ciftcilerin ve saglik orgiitlerinin ayni
¢Ozlimii destekleme olasiliklar1 cok
diistik.

3. Ciftgilerin ve saglik
orgiitlerinin hayvanlara
antibiyotik verilmesi
konusuyla ilgili aynm
¢Oziimi destekleme
ihtimalleri nedir?

*Yiiksek

*Diistik

Removal of

repeated states

10. Antibiyotik kullaniminin insan
saglig lizerinde stlipheli etkilerinin
bulunmasi elestirisine karsilik olarak,
hayvan haklar1 destekgileri bir grup

10. Antibiyotik
kullaniminin insan sagligi
tizerindeki etkileri tam
olarak bilinemiyor. Bu
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bilim insani ile gortstiiler. Ciftlikte
antibiyotige direngli bakteri gelisimi ile
ilgili veri toplama ve bolge halkini bu
konuda bilgilendirme amaciyla bu bilim
insanlart ile anlagtilar. Saglik koruma
orgiitleri ise bagka bir grup bilim
insanindan daha ciftlikte antibiyotige
direngli bakteri gelisimini takip
etmesini istedi. Bu iki grup uzmanin
farkl1 ya da ayni sonuglara ulasmasini
bekler miydin?

konu ile ilgili olarak,
hayvan haklar1 destekgileri
bir grup bilim insani ile
goristiiler ve anlastilar.
Saglik koruma orgiitleri ise
baska bir grup bilim insani
ile anlastilar. Ciftlikte
antibiyotige direngli
bakteri gelisimini iki grup
bilim insan1 da takip
edecekler. Bu iki grup
uzmanin farkli ya da aym
sonuclara ulasmasini
bekler miydin?

Simplification
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APPENDIX-D

THE UNIT PLAN

Unite Plam
Unite: Genetik Unitesi
Seviye: 7. Simif
Sosyobilimsel Baglam: Tarimda Pestisit Kullanim1 ve Arilarin Koloniler Halinde
Kaybolmasi
(")grenilmesi Hedeflenen Genetik Kavramlari: Gen, Kromozom, DNA, DNA’nin
Yapist (Niikleotid, baz, fosfat, seker, hidrojen bag1).
Unite Siiresi: 12 ders saati
Ders Plam Sayisi: 7
Ders 1: Pestisid kullaniminin ¢esitli canl tiirleri tizerindeki etkilerinin ve koloni ¢okme

sendromunun dgrenciler tarafindan taninmasi

Dersin Siiresi: 80 dk (Birbiri ile ardisik iki ders saatinde uygulanmak tizere planli)
Dersi Yonlendiren Soru:

Pestisid kullaniminin canlilar tizerindeki etkileri nelerdir?

Arilarda meydana gelen Koloni ¢6kme sendromunun medyada yer verilen sebebi nedir?
Kazanimlar

v Ogrenciler pestisidin ne oldugunu agiklayabilir.
v Ogrenciler pestisidin canlilar iizerindeki etkilerini kendilerine sunulan
kaynaklar1 inceleyerek tartigabilir.

v Ogrenciler koloni ¢ékme sendromu hastalig1 hakkinda agiklama yapabilir.

87



Dersin Akisi

Ogrenme Basamag

Kullanilacak Materyaller

Arilarin yok olmasina iliskin bir video

izlenir.

https://www.youtube.com/watch?v=aulpwcnU

Rbk

Ogrenciler 7 gruba ayrilir ve 7 farkh
haber metni gruptaki her 6grencide farkli
bir haber metni bulunacak sekilde
dagitilir. Ogrenciler kendilerine verilen
haber metinlerini okuduktan sonra kii¢iik
grup tartismasini asagida verilen sorular

rehberliginde gergeklestirirler.

“Pestisist kullanimu ile ilgili bir
deneyime sahip olan var m1?” Varsa

deneyiminin anlatilmasi istenir.

“Pestisit kullaniminin etkileri neler

olabilir?”

“Kullanilan pestisit miktarinin yillar
i¢inde artmasinin sebepleri neler

olabilir?”

“Arnlari 6lmesinin sebebi kesinlikle

pestisit kullanimina dayandirilabilir mi?”

Metinler ekte.

Ogrencilerin yaptiklari tartisma
O0gretmen tarafindan hazirlanan bir

rubrik araciligiyla degerlendirilir.
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https://www.youtube.com/watch?v=auIpwcnURbk
https://www.youtube.com/watch?v=auIpwcnURbk

Tartismayl Degerlendirme Rubrigi

Iyi (5 puan) | Orta (3 puan) | Yetersiz (1 puan) Puan
Tartismaya Gruptaki Gruptaki Gruptaki 6grenciler
katkida Ogrenciler Ogrenciler tartisma sorularinin
bulunma tartismaya sorulan sorularin tamamu ile ilgili
(x3) katilirlar ve bir kismi1 argliman iiretmez ve
arkadaslarinin hakkinda fikir arkadaglarinin
yorumlari tireterek yaptiklari yorumlar
hakkinda da tartismaya ve irettikleri
fikirlerini ifade | katilirlar (1or 2) argiimanlarin
ederler. ve tamamu ile ilgili
arkadaslarinin geribildirimde
yorumlarinin bir bulunmaz..
kismi1 hakkinda
arguman
uretirler.
Metinlerle Ogrenciler Ogrenciler Ogrenciler
iliskili olarak okuduklar1 fikirlerinin bir tarafindan ifade
argiiman metinlerle kismini edilen fikirlerin
iiretme (metindeki metinlere tamami dersin
(x3) bilimsel dayandirirken, konusu, metindeki
kavramlara ve bir kismi1 kavram ve bilimsel
stireclere tamamen dersin stireclerle
dayandirarak) icerigi ve iliskisizdir.
iliskili olarak kavramlariyla
fikirlerini ifade | iliskisiz olarak
ederler. ifade edilir.
Tartismaya Ogrenciler Ogrenciler Ogrenciler tartisma
katilan diger tartisma tartisma stiresince yapilan
ogrencileri stiresince sliresince yorumlarin biiyiik
dinleme arkadaglari yapilan bir kismini takip
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(x2)

tarafindan
yapilan tim
yorumlari

dikkatlice takip

yorumlarin
neredeyse
yarisini

dikkatlice takip

etmez.

eder. eder.
Ogrenci Ogrenci Ogrencinin ifade
Ifade anlamsal ve fikirlerini ettigi fikirlerin
Edebilme gramer olarak | kismen anlasilir biiytik bir kism1
Yetenegi fikirlerini agik ve acik bir anlam ve gramer
ve anlasilir bir sekilde ifade olarak karisiktir.
sekilde ifade eder. (ifadelerin
edebilir. bir kismi1
anlasilmazsa)

En Yiiksek Puan: 45 puan

Toplam

Puan:
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Metin 1

Imdat pestisit!

Elma, armut, salatalik, sogan, muz, seftali, pirasa... Insana yararly, tath, eksi, sulu,

pestisitli tarim iiriinleri. Pestisit? Evet, pestisitli.

Pestisit nedir?

Pestisit, pestlerle (yani bitkilere zarar vermesinler diye zararli organizmalar, yabani
otlar, bocekler, bakteri ve virilislerle) savasan ajan! Miicadeleci! Bitki koruma
kahramani! Pestisitler, pestler iizerinde etkili olabilmek i¢in biyolojik acgidan toksit
madde igeren kimyasallarin adidir. Simdi kirmizi elmalarimizi elimizden birakalim,

pembe gozliiklerimizi ¢ikaralim, bi daha bakalim. Ne mi gordik?

Pestisit; viriis, biyolojik ajan, antimikrobik, dezenfektan, kimyasal!!! Diisiiniin Ki;
bir organizmay1 yok etmek icin kullanilan bir zehire, besinler iizerinde kalintilar
olusturan bir kimyasala maruz kahyorsunuz. Bu kalintilarin insana, hayvana,
cevreye ve oOzellikle koruyacagi bitkiye verebilecegi zararlar1 goz ardi edebilir

misiniz?

Pestisitler dogrudan hedefe etki etmedikleri, c¢evreye yayildiklari, dogada kalinti
olusturduklar1 ve yok olmadiklari i¢in hedef organizma disindaki organizmalar tizerinde
de etkili olabiliyor. Yapilan arastirmalara gore pestisitlerin sadece %6 ’s1 hedef alinan
canl lizerine ulagmakta ve yeterli etki alinmakta, geri kalan % 94’liikk kisim ise hedef
olmayan organizmalara ve topraga ulagmakta ya da cevredeki dogal ekosistemlere

stiriklenme ve akinti nedeniyle kimyasal kirleticiler olarak karigmakta.

Bu noktada akla gelen ilk soru,
pestisitin - ne gibi zararli etkileri

olabilecegi...

Pestisitlerin  zararli etkileri iizerine

arastirma yapmis uzmanlar bitkilere

. puskiirtilen  pestisitlerin ~ besinler
yoluyla insan viicuduna alinmasi sonucunda ortaya c¢ikabilecek hastaliklar konusunda
endiseli. Karaciger, bobrek rahatsizhiklar1 ve kanser pestisitlerin neden olabilecegi
hastaliklardan yalnizca birkaci. Bazi pestisitlerin kanserojen, sinir sistemini etkileyici,
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mutasyon olusturucu etkilerinin tespit edilmis olmasi bu konunun daha da ciddi

boyutlarda tartisilmasi gerektigini ortaya koyuyor.

Gegtigimiz y1l Amerika’da yapilan bir arastirma ‘cagin hastahgr’ diye adlandirilan pek
cok hastalifin pestisitlerle baglantisin1 ortaya koyuyor. Bu arastirma kapsaminda
yiiriitiilen; 105 farkli arastirmada pestisit ile farkli kanser tiirleri arasinda ¢ok sayida
baglanti tespit edilmis. Bu hastaliklar arasinda ilk goze garpanlar beyin kanseri, meme
kanseri, losemi ve prostat kanseri. Yine bu calisma kapsaminda yiiriitiilen
arastirmalar 6grenme bozuklugunun ve diyabetin de pestisitlerle baglantisini ortaya

cikarmis.

Metin 2
Pestisitlerin Dogadaki Dongiisii

Pestisitler genellikle piiskiirtme yoluyla dogrudan bitkinin iizerine, tohuma ve
topraga uygulamir. Eger uygulanan pestisit zaman i¢inde dogada c¢oziinmiiyorsa,
onemli bir boliimiiniin toprakta kalmasi sonucunda c¢evre i¢in biiyiikk tehdit
olusturabilir.ila¢ kalintilar1 iceren bitki ve topraklarin su ile temasi sonucunda pestisit
kalintilar1 topragin alt katmanlarma oradan yeralti sularmma ulasmaktadir. Yeralti

sularina ulagan pestisit kalintilar1 igme sular1 yoluyla insan sagligini tehdit ederler.

Bunun disinda pestisitin dogrudan suya karigmasi, ila¢ atik ve artiklarinin
dogaya atilmalari, ambalaj malzemenin su kaynaklarinda yikanmasi sonucunda g¢evre
sorunlart yasanabiliyor. Bu sularin gl ve denizlere ulasmasi sonucunda da balik
oliimleri gerceklesiyor. Pestisitler, havaya piiskiirtiilerek uygulamalari sirasinda riizgarla
stirliklenebilirler ancak genellikle bu yolla dagilimlar1 azdir. Daha ¢ok toprak ve su
sirkiilasyonu sonucunda havaya karisan pestisit; yagmur, sis veya kar yagisiyla

tekrar yeryiiziine doniiyor.

Bu sekilde pestisitin zararl kalintilar1 ekosistem igerisinde siirekli bir dongii ile
hedef olmayan diger organizma, bitki ve canlilar {izerinde toksisiteye neden olabilir.
Tarim ilaclar1 nedeniyle her y1l yasam alanlar1 biraz daha yok olan pek cok kus;
pestisitten etkilenmis bocekler ile beslenmeleri sonucunda da hayatlarim
kaybetmektedir. Kullanilan pestisitlerin biiyiikk kismi uygulandiklari alanlardan baska
yerlere gitmekte ya da tasinmaktadir. Ornegin; DDT’nin (yakin zamana kadar

bahgecilikte kullanilan bir ¢esit bocek ilact ki kullanimi yasaklanmistir) pestisit
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ozelliginin kesfinden bugiline kadar biyosfere yayillan miktar1 450.000 ton olarak

hesaplanmistir. Bu ilaclarin diisiik seviyede bulasmast durumunda bile zararlari

oldukga fazladir (1).

Bu hususta son zamanlarda tartigilan en
onemli konu ise pestisitlerin bal arilarinin
oliimiine neden olup olmadig... Pestisitlerin
dogrudan uygulanmasi sirasinda veya pestisit

kalintilarinin nektar, polen ve bitkilerde birikmesi

- sonucunda  arilarda  zehirlenmelere = neden
olabilecegini arastirmalar ortaya koyuyor. Tartigmalar1 alevlendiren ise Avrupa Gida
Giivenligi Otoritesi’nin (EFSA) gectigimiz mayis aymda yaptigi degerlendirmeler
1s1¢inda bir pestisit ¢esidi olan fipronil’in bal arilarinin yasamlarin1 tehdit ettigi

sonucuna vararak bu maddenin kullanimin1 yasaklamis olmasi.

Metin 3

http://www.sorhocam.com/mobil/etiket.asp?sid=974&tarim-ilaclarinin-kullanim-
sekli-ile-dayaniklilik-iliskisi/

Metin 4

Arjantinli ve Kanadali bilim adamlar1 tarafindan yapilan yeni bir arastirma,
Einstein’in 6zellikle kiiresel 1sinma kapsaminda cokca tartigilan “Arilar yeryliziinden
kaybolursa insanoglunun 4 yil omrii kalir” teorisini ¢iiriitilyor. Arastirmaya gore
ciceklerin dollenmesinde arilarin biiyiik bir role sahip oldugu dogru ve gercekten de
arilar yok olursa, bugiin severek yedigimiz pek ¢ok meyve ve sebze yok olacak. Ancak
Arjantin’deki Nacional del Comahue Universitesi’nden Dr. Marcelo Aizen’e gére, bu
durum insanoglunun sonunu getirecek Ol¢iide biiyiik bir krize sebep olmayacak. Aizen,
insan beslenmesinde piring ve bugdaymn daha hayati bir 6neme sahip oldugunu ve bu
gibi  besin maddelerinin yetistirilmesinde arilarin  herhangi bir “katkisinin”
bulunmadigini belirtiyor. Bu sebeple de “Arilar kaybolursa, besin c¢esitliligimiz azalir,

diinya belki eskisi kadar giizel bir yer olmaz, ancak hayat devam eder” diyor.
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Metin 5
Arilar yok olursa insanhk da yok olur

ORDU (IHA) - Ordu Universitesi (ODU) Ziraat Fakiiltesi Zootekni Boliimii
Ogretim Uyesi Yrd. Dog. Dr. Recep Sirali, arilarm bir bdcek olarak goriilmemesi
gerektigini belirterek, "Arilar olmasa insanlik ancak 4 yil yasayabilir" dedi. Yrd. Dog.
Dr. Recep Sirali, arilarin insanlik {izerindeki énemi konusunda atom fizikgisi olarak
taninan Albert Einstein'in da bilimsel tespitleri oldugu ve 6nemli mesajlar verdigini
belirtti. Einstein'in sadece atom fizigiyle ilgilenmedigini, arilarla ilgili bilimsel tespitleri
de bulundugunu kaydeden Sirali, "Einstein'in, 'Eger arilar yeryiiziinden kaybolursa
insanin sadece 4 yil dmrii kalir, ar1 olmazsa ddllenme, bitki, hayvan ve insan olmaz'
sOzleriyle anlamis olduk ki arilar, 130 bin farkl bitki tiirliniin ¢cogalmasin1 saglamakla
kalmiyor, ayn1 zamanda insanoglunun da ¢ok Onemli gereksinimlerini karsiliyor. Bu
tinlii bilim adammin sdylemek istedigi, diinya {izerinde olduk¢a yaygin olan ve
bitkilerin tozlagmasi iizerinde en etkili bu yararli bocekler ortadan yok olursa,

insanoglunun da ¢ok fazla yasam kosullarinin kalmadigini dile getirmesiydi" dedi

Metin 6

Tiirkiye'de toplu ar1 dliimleri oluyor. Son olarak Adana ve Hatay'da arilar
toplu halde oldii. Yetistiriciler zor durumda. Arilarin o6lim nedeni
arastirthlyor ama aricilara gore, sebep ciftcilerin yasak olan bir tarim ilacim

kullanmasa.

Adana ve Hatay'da binlerce ar1 6ldii. Aricilara gére Oliimlerin nedeni kullanimi
yasak bir tarim ilaci. Oliimlerin en fazla yasandigi kent Adana. Aricilar, tarim il
midirligine son 2 ayda 5 bin kovandan fazla armin 06ldiigli yoniinde bilgi
verdi. Yetistiricilere gdre oliimlere tarim ilac1 neden oluyor. Tarim 11 Miidiirliigii ve

Aricilar Birligi 6liimlerin arastirilmasi i¢in komisyon kurdu.

Aricilar Birligi Akdeniz Temsilcisi Mehmet EKici de igerigi nedeniyle yasak olan bir
tarim ilacimin Cukurova'da kullamildigim1 iddia etti. Ekici, “Yasaklanan bu ilacin
Cukurova’da aygicegine, misira atildigini ve 3 sene toprakta kalici oldugunu,
buharlasinca da riizgarla kilometrelerce siiriiklenerek arilart 6ldiirdiiglinii diigtiniiyoruz”

dedi. Universitelerden uzmanlarmn oldugu komisyon 6len arilardan numuneler
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ald1. Arilarin kesin 6liim nedeni, Adana Veteriner Kontrol Enstitiisiindeki incelemenin

ardindan netlesecek.
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Metin 7

Adnan Menderes Universitesi Ziraat Fakiiltesi Dergisi 2006; 13(1) - 151 - 157

Derleme / Reviews

Jowrnal of Adnan Menderes University Agricultural Faculty 2016, 13(1) @ 151 - 157

BAL ARILARINDA KOLONI KAYBI

Melis YALCIN', Cafer TURGUT'

f)zet

Bal arilan sadece bal ve bal iirtinlerini (propolis, pollen, an siiti ve bal mumu) tirettikleri igin degil, aym zamanda
diinyada tarimsal iiretimin gergeklesmesi igin gerekli olan en etkili tozlagtineilardan biridir. Bu scbeplerden
dolay1, bal arilan tarimsal ckonomi ve {iretimde temel role sahiptir. Cesitli calismalardan elde edilen veriler
degerlendirildiginde birgok iilkede sebebi agiklanamayan ar koloni kayiplan vurgulanmms ve bunun gelecekteki
etkileri hakkinda endige duyulmaya baglanmgtir, Bal anlarimin aniden yok olmasi, kovan éniinde 8lii anlarin
bulunmasi, az sayida ergin ari bulunmas, bal iiretiminde azalma, iiriinlerin tozlagmasinda azalma 'Koloni Kayb
Sendromu’ olarak adlandinlan durumun belirtileridir. Koloni kaybina pestisitler, gutasyon sivisi, patojenler,
zararlilar, kiiresel 1sinma, cep telefonu radyasyonu ve stres gibi birgok faktdr neden olmaktadir, Bu ¢aligmada bal
arilar kayiplaninin nedenleri ve bu nedenlere 1gik tutacak potansiyel ¢oziimler tizerinde durulmugtur.

Anahiar Kelimeler: Bal aris1, koloni kaybi sendromu

SONUC

Bal anlan koloni kayiplan ile ilgili yapilan
calismalar degerlendirildifinde kovan iginde ve
diginda kullamlan pestisitler, bazi 6nemli hastahk ve
zararhilar, penctifi degistirilmis driinler, kiiresel
1sinma, cep lelefonlan baz istasyonlarindan yayilan
sinyaller sonucu koloni kaybi gorilmektedir. Fakat
koloni kaybina neden olan temel schep ise tiim bu
nedenlerin ortak ctkisi ile olugsmaktadir.

Koloni kaybina neden olan secbeplerin
azaltilmast ya da engellenmesi igin dimyada bu
konuyla ilgili birgok galigma yapilmaktadir. Ozellikle
koloni yetistirme tckniklerinin gelistirilmeye
calisilmast koloninin hastalik ve zararlilara karsi daha
dayamkh olmasim saflar. Dolayisiyla kimyasal
kullamminda azalma olur ya da pestisit kullanimma
gerek kalmaz. Ozellikle pestisitin dogru zamanda ve
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Ders 2: Bilgi kaynaklarinin giivenilirligini sorgulama

Ders Siiresi: 80 dakika

Dersi Yonlendiren Soru: Arastirma yaparken bilgi kaynaklarinin giivenilirligini hangi

kriterlere gore degerlendirmeliyiz?

Kazanimlar

v Ogrenci bilgi kaynaklarm degerlendirme siirecinde kullanmasi gereken

kriterleri olusturabilir.

v Ogrenci karsilastigi kaynaklarin giivenilirliklerini sorgulama ile ilgili bir

tartisma ortami deneyimler.

Dersin Akisi

Ogrenme Basamag

Kullanilacak Materyaller

Bir onceki derste kullanilan kaynaklarin giivenilirligi
ogrenciler tarafindan degerlendirilir. Ogrenciler 6 gruba
ayrilir ve her gruba bir bilgisayar verilir. Ogrenciler
gecen derste incelemis olduklar1 kaynaklari linkleri
aracilifiyla sitelere ulagip ayrintili bir sekilde inceleyerek
degerlendirirler. Daha sonra Aktivite 1’in barindirdig:

sorular rehberliginde tartisma gerceklestirilir.

Aktivite 1 Materyali

Ogretmen

“bir kaynagin giivenilir bilgiler sunup sunmadigini
anlamak i¢in hangi kriterlere gore degerlendirmeliyiz?”

sorusunu sorar.

Gruplar halinde ¢alisan 6grenciler bu kriterlerle ilgili bir

kontrol listesi hazirlarlar.

A4 kagitlan

Ogrenciler birbirlerinin hazirladiklar1 kontrol listelerini

degerlendirirler.

Ogretmen kontrol listelerini toplayarak bu listeleri

degerlendirir.
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P

Aktivite 1

Kaynaklarimiz Giivenilir MI?

Okudugunuz kaynakta sunulan argiimanlar nelerdir?

. Arglimanlar sunulurken dayandirilan bir kanit ya da arastirma var mi?

a)Varsa nelerdir?

b)Arastirmanin nasil yapildigi noktasinda yer verilen bilgiler nelerdir?

Okudugunuz kaynaklarda birbiriyle ¢elisen iddialarda bulunanlar var m1?
a)Varsa bu iddialar nelerdir?

b)iki kaynagin birbiriyle zit iddialarda bulunmasinin sebepleri neler olabilir?

Gazete haberleri ve makale kaynaklarinda sunulan

bilgiler arasindaki farkliliklar nelerdir?

Incelediginiz kaynaklar arasindan size gére giivenilir
olanlar hangileridir?
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Ders 3: Pestisidlerin arilar iizerindeki etki mekanizmasi nasil gergeklesir?

Ders Siiresi: 80 dakika (Ardisik iki ders saatinde uygulanmak {izere planlanmistir.)

Dersi yonlendiren soru: Bocekler pestisitlere kars1 direng gelistirirken arilarin direng

gelistiremeyip koloniler halinde 6lmesinin sebebi nedir?

Kazanimlar

v Opgrenciler sanal lab aktivitesi ile microarray deneyini 6gretmen rehberliginde

uygulayabilirler.

v Ogrenciler DNA, kromozom, gen, seker, fosfat, baz, niikleotid kavramlarini

aciklayabilir.

v Ogrenciler gen ¢ipi (mikroarray) ve genomics teknolojisinin dneminin farkina

varir.

Dersin Akis1

Ogrenme Basamag

Kullanilacak Materyaller

Kanserli ve kansersiz hiicreler arasindaki genetik farklilig
gormek icin microarray deneyi Ogretmen rehberliginde
ogrencilerle birlikte yapilir. Sanal lab uygulamasinin
kullanildig1 periyot boyunca DNA, Kromozom, Gen gibi
kavramlar {izerine Ogrenciler tarafindan arastirma yapilir.
Bu bilgi akisinin diizenini saglamak icin aktivite 2 kagitlar
Ogrencilere dagitilir. (Mesela DNA

http://learn.genetics.utah.edu/content/labs/extraction/

Sitesi kullanilarak ti¢ boyutlu bir sekilde gosterilir). Daha
sonra, 0grenciler bu kavramlar1 (Aktivite 2 kagidinda yer
verilen kavramlar) kendi gruplariyla arastirirlar. Gruplar
ulastiklar1  bilgileri smif tartigmasinda, diger grupta

bulunan arkadaslariyla paylasirlar.

Aktivite 2 “Birlikte Arstiralim”
Sanal lab microarray

http://learn.genetics.utah.edu/co

ntent/labs/microarray/

Sanal lab DNA tanitimi

http://learn.genetics.utah.edu/co

ntent/labs/extraction/

Aktivite 2 kagitlar1 6gretmen tarafindan toplanarak dersin

degerlendirilmesi i¢in kullanilir.
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Aktivite 2

Birlikte Arastiralim

1. Microarray ve Genomics teknolojisi

2. DNA, GEN, Kromozom

3. DNAileilgili kavramlar
(Niikleotid, Adenin, Guanin, Timin, Sitozin, Fosfat, Seker, Hidrojen
Baglar)
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Ders Plan1 4: DNA Modelleme

Ders Siiresi: 80 dk

Dersi Yonlendiren Soru: DNA nin ii¢ boyutlu yapisi nasildir?

Kazanim

v Ogrenciler kendilerine verilen DNA sembolleri ile bir DNA modeli olusturabilir.

v DNA’nin yapisint DNA modeli ve grup tartigmalariyla kesfeder.

v/ DNA’nin yapisal pargalar1 arasindaki sayisal oranlar fark eder.

Ogrenme Basamag

Materyaller

Ogrenciler 6ncelikle 5 kisilik gruplara ayrilir. Her
gruba aktivite 3 kagitlar1 verilir. Her gruba DNA
modelleme materyal kagidinda verilen DNA’nin
yapilarini simgeleyen organik baz, seker ve fosfat
sayilar1 farklidir. Gruplar DNA’nin ii¢ boyutlu

yapisini internet ortamindan arastirir.

Aktivite 3 kagitlar
DNA Materyal kagitlar
Sticks

Az kagitlar

Daha sonra gruplar kendilerine verilen
materyallerle Askagitlar ve yapistiricilart
kullanarak DNA modeli olusturmaya g¢aligirlar.
Ogrenciler modellerini olusturduktan sonra her
gruba aktivite 3 kagitlar1 dagitilir. Aktivite 3
kagidindaki sorular 6nce grup ici daha sonra da

gruplar arasinda tartigilir.
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Aktivite 3

Fosfat Seker

Guanin

Sitozin Timin

Adenin Hidrojen

2.DNA’nin yapisal parc¢alar: arasinda fark ettiginiz bir oran ya da oriintii oldu

mu?

2.Bir DNA modeli yapmak isteseydiniz, DNA yapisal parcalarini modellemek i¢in
hangi maddeleri kullanirdimiz? Bu maddeleri se¢gmenizin sebebini aciklayiniz.

DNA’nin Yapisal
Bilesenleri

Secilen Materyal

Sebebi

103




Ders Plam 5: Mikroarray 2. Kisim

Ders Siiresi: 40 dk

Dersi yonlendiren soru: Bocekler pestisitlere kars1 direng gelistirirken arilarin direng

gelistiremeyip koloniler halinde 6lmesinin sebebi nedir?

Kazanimlar

v Ogrenciler kanser hiicresi ve saglikli hiicreler arasindaki farkli mekanizmay1

ortaya ¢ikarmay1 hedefleyen bir sanal lab uygulamasi deneyimlerine dayanarak

koloni ¢okertmesi sendromunda 6len bir arinin genlerinde meydana gelen

degisiklikleri ortaya ¢ikarmayi hedefleyen benzer bir deney tasarlayabilir.

Ogrenme Basamag

Materyaller

Ogrencilere aktivite 4 kagidi verilir ve
aktivitedeki sorular1 her grup kendi i¢inde
tartigarak cevaplamaya g¢alisir. Daha sonra her
soruda gruplarin cevaplari ve olusturdugu

modeller sunularak sinif tartismasi yapilir.

Aktivite 4 “Hadi, Tartigalim? Mikroarray”

Aktivite 4 kagitlar1 Ogretmen tarafindan
toplanarak dersin degerlendirilmesi igin

kullanilir.
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Aktivite 4

Hadi Tartisalim? Mikroarray

1. .Saglikl bir arinin DNA’s1 ve pestisitle polenlerle beslenmis olan bir arinin DNA’s1
arasinda farkli isleyisi gosterebilecek bir model tasarlayin. (Arilarin pestisitlere karsi direng
gelistirememesine iligkin fark.)

2. Pestisidli polenle beslenmis bir arinin hiicrelerindeki farkli isleyisi incelemek igin bir
deney tasarlayin. (Farkli isleyis pestisidlere kars1 direng gelistirememe durumu igin
kullanilmistir)

3.Bir canlinin biitlin hiicreleri birbiriyle ayn1 genetik yapiya sahipken (mesela bir
deri hiicresi ve bir karaciger hiicresi), bu hiicrelerin birbirinden farkli gorevler

yapabilmesi nasil agiklanabilir.
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Ders Plan1 6

Ders Siiresi: 80 dk (Birbiri ile ardisik iki ders saatinde uygulanmak {izere planli)

Dersi Yonlendiren Soru: Tarimda Pestisid kullanimina devam edilmeli mi?

Kazanimlar

v Ogrenciler tarimda pestisid kullanimu ile ilgili bir tartismada fikirlerini

belirtebilir.

v Ogrenciler tarimda pestisid kullaniminin faydalar1 ve zararlar ile ilgili argiiman

gelistirebilir.

Ogrenme Basamag

Kullanilacak Materyaller

Ogrencilere “Sizce tarimda pestisid
kullanilmali m1 sorusu yoneltilir?”” Evet
cevabini veren dgrenciler bir grup olusturur,
hayir cevabini veren 6grenciler ikinci grubu
olusturur. Eger say1 fazla olursa birden fazla

“evet” ve “hayir” grubu olusturulur.

Ogrencilere ekte bulunan okuma metinleri

dagitilir.

Ekteki metinler

Ogrenciler metinleri okurlar ve kendi grup
arkadaslari ile tartismaya baglarlar. Grup i¢i
tartismay1 ekteki aktivite sorulari

rehberliginde gergeklestirirler.

Aktivite kagitlar

Daha sonra evet ve hayir gruplari arasinda

tartisma baglar.
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TARIMDA PESTISID KULLAN

MIYIZ?

Grubun Gérisiinii Destekleyen Argiimanlar

Argiimanin Kaynagi

Karsi Grubun Goriisiiniin Desteleyen Bu Argilimanlara Karsi Olusturulabilecek

Arglimanlar

iddialar

@
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Argiimantasyon Metinleri

Metin 1

Hizla artan niifus ACLIK getiriyor

1830°lu yillarda 1 milyar olan diinya niifusu simdi 7 milyar stmirina dayandi. Niifus
ile besin iiretimi arasindaki dengesizlik ise yoksullarin aleyhine isliyor. Gelismis
iilkeler besin iiretiminin yiizde 72’sini tiiketiyor. Diinya niifusunun yiizde 70’ini

olusturan fakir iilkeler ise besinin yiizde 28°lik boliimiinii paylastyor...
2009°’DA 7 MILYAR OLDUK 2050°’DE 9 MiLYAR OLACAGIZ

1830°1lu yillarda 1 milyar olan diinya niifusu simdi 7 milyar sinirina dayandi. Niifus ile
besin liretimi arasindaki dengesizlik ise yoksullarin aleyhine isliyor. Gelismis tilkeler

besin iiretiminin yiizde 72’sini tiikketiyor. Diinya niifusunun yiizde 70’ini olusturan fakir

tilkeler ise besinin yiizde 28lik boliimiinii paylasiyor...
Metin 2
SOMALI'DE 'YETERSIZ BESLENME' SORUNU

Birlesmis Milletler, Somali'de 5 milyon kisinin yeterli beslenemedigini ve gilivenli

gidaya ulasamadigini duyurdu.

Somali'de 5 milyon kisinin yeterli beslenemedigini ve giivenli gidaya ulagamadigini

duyurdu.

Uluslararas1  kuruluglar tarafindan hazirlanan rapora goére, Somali'de yeterli

beslenemeyen 5 milyon kisiden 300 bininin 5 yas alt1 ¢cocuklardan olustugu ifade edildi.

Ulkedeki yetersiz beslenme vakasmin 1 milyon 100 bin i¢ gé¢menin hayatin1 olumsuz
etkileyecegi ve bulasici hastaliklara yakalanma riskini artiracaginin belirtildigi raporda,
yetersiz beslenme ve giivenli gidaya ulasamama sorunu yasayanlardan yiizde 50'sinin

evlerini terk ettigi ve yasamlarini zor sartlarda siirdiirdiikleri kaydedildi.
Metin 3

Pestisit Nedir?

Diinyada artan niifus sayisiyla beraber beslenme ihtiyacinda da artis meydana gelmis

ancak buna paralel olarak tarim alanlarinda yeterli artis saglanamamaistir. Buda var olan
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kaynaklardan en yiiksek verimi elde etmeyi sart haline getirmistir. Glinlimiizde tarim
ilaglar1 kullanilmadan yapilan iiretimlerin bazilarinda %70’e yakin kayip verilecegi
tahmin edilmektedir. Ornegin tahil {iriinlerinde yabanci ot, siirme, siine, kimil

zararlhlariyla tarimsal ilagclama sayesinde miicadele verilmektedir.

Bitki ve hayvanlara zarar veren canli organizmalar etkisiz hale getirmek i¢in kullanilan
kimyasallara pestisit denir. Pestisitler bir yandan tarimsal verimliligi artirip tiretimi
hizlandirmay1 saglarken, bilingsiz ve fazla kullanimi sonucu insan ve g¢evre i¢in biiylik

zararlara da yol agabilmektedirler.

Pestisitler;

e Tavsiye edilen dozun tizerinde kullanildiklarinda
e Gerekmedigi halde kullanildiklarinda
e Bilingsiz bir sekilde birka¢ kimyasali karistirarak kullanildiginda

e Son kullanim ile hasat donemi arasinda birakilmasi gereken siire birakilmadiginda

gida tirlinlerinde kalint1 birakirlar.

Metin 4
Pestisitlerin kullaniciya zararlari;

Yiiksek dozda pestisit kalintist igeren gidalar1 tiikketen insanlarda akut ve kronik
zehirlenmelere yol agabilmektedir. Ayrica bazi tirlinlerde fazla kullanimi sonucu {iriinde
aroma kaybma ve kalitenin azalmasina da sebep olmaktadir. Bazi hastalik etmeni
organizmalarinda zamanla kendilerini etkileyen kimyasal maddelere kars1 direngli hale

gelmeleri pestisitlerin tiiketici lizerindeki zararl etkisini arttirmaktadir.

Pestisitlerin ¢cevreye zararlari;

Baz1 pestisitler kolaylikla biyo-ayrismaya ugramayip uygulandiklar1 ¢evrede direncli
olarak kalmaktadir. Buda cevrede ¢oziilemeyen atik maddelerin ve kimyasallarin

olmasina yol agar

Pestisitlerin Uygulanmasi

Diinya niifusunun hizla artmasina bagli olarak yeni yerlesim alanlarinin acilmasi ve
erozyon gibi doga olaylarinin sonucu tarim alanlarinin azalmasi bitkisel iiretimde
verimliligin artirilmas1 zorunlulugunu ortaya cikarmistir. Yetistirme tekniklerinin

gelismesi, istlin verimli ¢esitlerin olusturulmasi, giibreleme ve sulama olanaklarinin
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artmast ile biiylikk verim artiglart saglanmistir. Bunlarin yaninda zirai miicadele
tedbirlerine de uyulmasi1 gerekmektedir. Zirai miicadele calismalarinda kiiltiirel,
mekanik, biyolojik ve kimyasal yontemler kullanilmaktadir. Hastalik ve zararlilarla
miicadelede bu yontemlerin hepsinden yararlanilmakla beraber ilaglh miicadele en son
basvurulmasi gereken yontemlerden birisidir. Zirai miicadelede ila¢ kullanimi, insan,
cevre, gida giivenligine ve dogal dengeye olumsuz etkileri en aza indirecek sekilde,
teknik talimatlara, gereken dozlara ve bitkilere uygun olarak yapilmalidir. Yanlis bir
uygulamanin insanlara, hayvanlara bitkilere ve ¢evreye telafi edilemez =zararlar
verebilecegi unutulmamalidir. Bu nedenle zirai miicadele ilaglamalari ¢ok dikkatle
yapilmas1 gereken uygulamalardir. Ilaglarm amacma uygun kullanilmamas: ve/veya
ilaglanan Triinlerin siiresinden Once toplanmasi, sonu¢ olarak iirlinlerdeki ilag
kalintilarinin standartlarin {izerinde olmasina neden olmakta bu da halk sagligi, cevre ve
ekonomi tlizerinde pek ¢ok zincirleme olumsuzlugu giindeme getirmektedir. Pestisitlerin
kullaniminda kalint1 problemlerinin yani sira, uygulama hatalar1 ve yanls kullanimlar
da Onemli sorunlardir. Ciftgiler ilaglarla ilgili bilgileri % 90 oraninda bayilerden
almaktadirlar. Etkili bir egitim ve bilin¢lendirme programi ile uygulama hatalar1 ve

yanlig kullanimlarin 6niine gegilebilmesi miimkiindiir.

Metin 5

AKDENIZ UNIVERSITESI FEN FAKULTESI BIYOLOJi BOLUMU
HAZIRLAYAN RASIM SEVIM ANTALYA 2011

PESTISITLERIN FAYDALARI

Pestisitler; kemiriciler, bocekler ve diger pestleri yok ederler, ayrica bu hayvanlarla
taginan vektor hastaliklara karsi savasta da kullanilirlar. Malarya (sitma), veba, sari
humma, tifiis bu hastaliklar arasindadir. DDT'nin 1936'da Miiller tarafindan insektisit
etkisi gosterildikten sonra, Diinya Savasinda askeri ve sivil halkin sagligini tehdit eden
bulasic1 hastaliklarla (bit, pire ye sivrisinekle gecen) savas i¢in yeteri derecede
iiretilmistir. 1945'de Italya'da yaygin olan malaryaya kars1 basari ile kullanilmustir. 2)
Tarimda kullanilmalart ile; gittikge artan niifusa kars1 zaten yetersiz olan tarim
tirtinlerini pestlerden korumaktadirlar. Boylece diger ve ¢ok 6nemli bir saglik sorununa
(aghik) karsi savasta kullanilmakla ayrica biiylik ekonomik yarar saglamaktadirlar.
Ornegin Amerika Birlesik Devletleri'nde, 1963'de, pestisitlerin kullanilmas: ile 410

milyon dolarlik bir harcamaya kars1 1.8 milyar dolarlik iiriin kazanilmistir. Tiirkiye'de
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ise tarim1 yapilan kiiltiir bitkileri sayis1 200l asan hastalik ve zararlinin tehdidine maruz
bulunmaktadir. Hesaplara gore, yeteri derecede hastalik ve zararlilarla miicadele
yapilamamasi yiizlinden, her yil iilkede asgari 8 milyar degerinde (9 milyon ton kadar)
tarim Griinii kaybi1 oldugu tahmin edilmektedir. Boylece toplam {iriiniin %30-35'i
zararlilar tarafindan yok edilmektedir. 3) Tarim disinda pestisitler kirsal alanlarda
(ormanlarda); karayollarinda yabani otlara ve sivrisineklere karsi resmi kuruluslar
tarafindan kullanilmaktadir. Ayrica kisisel olarak evlerde ve bahge islerinde de genis

Olclide uygulanmaktadirlar.
Metin 6
Ankara Niikleer Arastirma ve Egitim Merkezi, Niikleer Kimya Boliimii

Pestisitlere Kars1 Dayaniklihik Olusumu
Dr. Ulkii Yiicel

Savagimda kullanilan pestisitlere karsi zararli ve hastaliklarin dayaniklilik
kazandiklar1 bilinmektedir. Dayanikliligin pratikteki anlami hastalik ve zararlilarin daha
once kendilerine karsi  basariyla uygulanan  toksik maddelerden artik
etkilenmedikleridir. 1970°de dayanikli olarak saptanan tiir sayis1 244 iken, 1980’de bu
sayl 428’e yiikselmistir. Tarimsal iirlin zararlilarinda meydana gelen ¢esitli tipteki
dayanikliliklar sonucunda pestisitin etkinligindeki azalmay1 asmak i¢in daha yiiksek
dozlarda uygulama gerekmekte, bu da hem maliyetin artmasina ve iirlin veriminde
azalmalara yol agmakta, hem de lriinde ve ¢evrede kalintt miktarinin ve kirliligin

artmasina neden olmaktadir.
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Ders Plam 7

Ders Siiresi: 40 dk

Dersi Yonlendiren Soru: Tarimda pestisit kullaniminin etkilerinin ¢iftgiler, tarim ve

ekonomi bakanlig1 tiiketiciler ve ¢evre bakanligi tarafindan degerlendirilmesi nasil olur?

Kazanimlar

v Ogrenciler olaya miidahil olan farkli taraflarin “ciftciler, tarrm ve ekonomi

bakanlig, tiiketiciler ve ¢evre bakanligi” bakis agilarindan pestisidin etkilerini

ortaya koyan poster hazirlayabilecekler.

Dersin Akisi

Ogrenme Basamag

Kullanilacak Materyaller

Ogrenciler 4 gruba ayirilir. Her grup taraflardan
“citfci, tarim ve ekonomi bakanligi, cevre
bakanligi, tiiketiciler” birinin bakis agisini

benimser.

Her gruba bir bilgisayar verilir.

Bilgisayarlar, As kagitlari

Her grup tarimda pestisit kullaniminin etkilerini
bilgisayarlar araciligiyla arastirarak veri toplar.
(Sloganlar, yazil bilgiler, grafikler,
gorseller...). Gruplar verilerini organize ederek
As kagitlarinda kendi acilarindan olayi ele alan

bir poster olustururlar.

Gruplar hazirladiklari posterleri sinifta sunarlar.

Posterler 6gretmen tarafindan da degerlendirilir.
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