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On S6z (Foreword)

Troy D. Sadler, Ph.D.
Thomas James Distinguished Professor of Experiantal Learning
The University of North Carolina at Chapel Hill, NC, USA

On the first day of class in my first science teaching methods course as a pre-
service teacher, I remember responding to a series of questions about the purposes
of science teaching and my motivation for becoming a science teacher. I recall
writing something about science education as a vehicle for preparing students to
critically examine the world and to become engaged citizens capable of making
informed decisions. I wanted to help students use science to become critical thin-
kers and well-reasoned decision makers. As someone who had studied biology
with interests in ecology and environmental causes, I was interested in influencing
students in terms of environmentally responsible behaviors and decisions. A few
months prior to me seeing these questions, in the midst of making the decision
as to whether I should build a career as a research scientist or a science teacher,
I witnessed a disturbing case of racism. As a young person in the racial majority
group in a country (the United States) where race was a divisive issue, I knew that
racism existed, but I had never experienced it so personally. This episode provided
one more reason for me to gravitate toward teaching because I saw science edu-
cation as a vehicle for helping the next generation to challenge the status quo and
ultimately make the world better.

Many years later, after working as a middle and high school science teacher,
I now teach science education courses for future and practicing teachers. At some
point in these classes, I usually ask my students questions similar to the one with
which I was confronted on my first day as a preservice teacher: Why do you want
to be a science teacher? What do you hope to accomplish through your teaching?
What should the purpose(s) of science education be? I often hear responses simi-
lar to the ones I gave. Most of the teachers (or future teachers) with whom I work
are interested in helping their students to become better critical thinkers, better
decision-makers, better prepared to engage in scientific reasoning, better citizens,
and so on. As scholars we may quibble about what exactly constitutes critical thin-
king, scientific reasoning and citizenship (and these are important scholarly con-
versations). However, at a more general level there is a fairly remarkable degree of
consensus around idealized goals for science education related to helping learners
become better, more informed, more rational individuals capable of contributing
productively to society. In a review of several decades of research on the goals of
science teaching and learning, Roberts (2007) refers to this goal as vision II scien-
tific literacy. The problem, as I see it, is how and when science educators go about

accomplishing these ends.
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Most science educators agree at some level about the promoting vision II
scientific literacy as at least one important aim of science teaching; however, there
seems to be considerable disagreement in terms of how to achieve this aim. Much
of the field takes the view that learning science content is the best vehicle for stu-
dents to develop the kinds of competencies that make them suited for dealing with
science related issues in their lives. This position is not always stated explicitly, but
it is an assumption that is frequently reified. For example, the Next Generation
Science Standards, which have been recently developed in the US and are shaping
much of the field’s discussions about research and classroom practices, begin with
the following lines:

Never before has our world been so complex and science knowledge so
critical to making sense of it all. When comprehending current events, cho-
osing and using technology, or making informed decision about one’s he-
althcare, science understanding is key. (NGSS Lead States, 2013, p. 1)

The NGSS document goes on to present core ideas from across science discip-
lines, scientific practices, and cross-cutting science concepts that students should
learn. Despite emphasis in the introduction about student use of science to negotia-
te their lived experiences, the NGSS does not return to a serious conversation about
ways in which students learn to comprehend current events or make informed
decisions regarding difficult issues (with the possible exception of climate change
which is addressed in the standards). The assumption is that student understanding
of scientific knowledge and practices is enough. However, there is no empirical
evidence to support this assumption. In fact, psychological research on transfer and
from the learning sciences offers evidence to seriously challenge the likelihood that
learning science content alone (and in isolation of the contexts in which it could be
applied) will have much of an impact on the ways in which students address scien-
ce related issues in their lives (e.g., Greeno, Moore, & Smith, 1993; Haskell, 2001).
Furthermore, science education research, which specifically addresses student ne-
gotiation of complex science issues, suggests that students relate to and conceptua-
lize these issues through a variety of frameworks, most of which are not primarily
defined by science (Sadler & Zeidler, 2005a; Zeidler, Walker, Ackett, & Simmons,
2002). The point here is NOT that science should have no place in student negoti-
ation of issues; but rather, science tends not to be the primary lens through which
students understand and seek solutions for complex issues. Therefore, approaching
science education with science content learning as the primary focus will not likely
lead to the promotion of vision II scientific literacy.

The position that I have outlined here provides a rationale for the socio-scien-
tific issue (SSI) movement in science education. SSIs are complex, social issues
with conceptual, procedural and/or theoretical connections to science. The SSI
movement advocates for the use of these issues as contexts for science teaching
and learning. SSI supporters and researchers argue that in order for students to
develop vision II scientific literacy that they must have opportunities to confront
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complex issues and negotiate the ways in which scientific ideas and practices can
help to address these issues as well as the limitations science has in terms of add-
ressing these issues (Sadler, 2009). Over the last decade, extensive research has
been conducted on how students negotiate SSI, how teachers think about SSI, and
how SSI can be used in curricula and classrooms (reviewed in Zeidler, 2014).

As a community, we have learned a lot about SSI from an educational perspe-
ctive but many questions also remain. Some of the most important areas of inquiry
yet to be adequately explored include

o ways in which preservice and inservice teachers can develop expertise in
teaching through SSI,

o how SSI can be systematically incorporated in curricula,

o development of new assessment tools that more accurately evaluate deve-
lopment of vision II scientific literacy, and

o productive approaches for integrating SSI in science classes.

All of these issues sit at the intersection of research, theory, and practice. In
my opinion, the most promising lines of work in the area of SSI based education
require collaborations among researchers, practitioners (including classroom te-
achers and teacher educators), and curriculum developers. These kinds of colla-
borations may yield very fruitful results for theory and practice, but they are also
notoriously difficult to establish and sustain. One tool that may be quite helpful in
facilitating these collaborations is a framework for generating shared understan-
dings and language use around what SSIs are and how they can be used.

This book builds from the emerging research base and recent work toward the
establishment of an empirically grounded, theoretically sound, and pragmatically
relevant framework for SSI based education. I will leave it to this volumes main
narrative to detail the framework and to provide details regarding this particular
take on SSI. I see this work as critical to advancing the field of science education
and our ability to promote the kinds of learning outcomes that have motivated so
many of us to join the profession in the first place. I still believe, as I did on my
first day as a preservice teacher, that science education has the potential to impact
learners in ways that can make the world a better place; and I think that SSI-based
education has an important place in achieving this lofty goal.
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SOSYOBILIMSEL KONULAR VE
OGRETIMI

GiRis

Bilim ve toplum varoluslarindan beri birbirlerini etkilemis ve etkilemeye de
devam etmektedir. Gegmisten giiniimiize, bilim toplumun ihtiyaclar1 dogrultu-
sunda gelismekte, toplum da bilimsel gelismelerden etkilenmektedir. Her gecen
giin bilimsel alanda yasanan hizli degisim toplumsal hayatta daha fazla hissedil-
meye baglamis ve toplumda bir¢ok ikilemin ve tartigmanin ortaya ¢ikmasina yol
agmistir. Ornegin {ilkemizin herhangi bir yerinde niikleer santrallerin kurulmasi
ile ilgili, cevre halkinin bir kismi yerlesim yerlerine yakin bir yerde niikleer santra-
lin kurulmasini reddederken halkin bir diger kismi yeni is imkanlar1 saglayacagini
diisiinerek niikleer santral kurulmasini destekleyebilir. Ornekten de anlagilacagi
tizere Sosyobilimsel Konular (SBK), karmasik, acik uclu, cogunlukla tartigmali
ve kesin cevabi olmayan, fen bilimleri ile yakindan iliskili toplumsal meseleler-
dir (Sadler, 2004; Topcu, 2010). Bu konular hem bilimsel hem de sosyal boyutlar:
ayn1 anda igeren toplumsal ikilemleri ve problemleri temsil eder (Sadler & Zeidler,
2005b). Bir konunun SBK olabilmesi i¢in en az iki kriteri icinde barindirmasi ge-
rekir: 1. Fen bilimleriyle yakindan iliskili olmasi 2. Toplumsal yasamda anlam ve
6neminin olmasi (Eastwood, Sadler, Zeidler, Lewis, Amiri, & Applebaum, 2012).

Bagta Amerika Birlesik Devletleri (ABD) ve Ingiltere olmak iizere birgok iilke,
SBK’nin fen bilimleri egitimi i¢in 6nemini kabul etmis ve SBK’y1 ilkogretim ve
lise fen bilimleri programlarina entegre etmeye baslamistir (21st Century Scien-
ce Project Team, 2003). Bat1 iilkelerindeki bu gelismelere paralel olarak, Tiirkiye
de Milli Egitim Bakanligi (MEB) Talim ve Terbiye Kurulu Bagkanli$: tarafindan
yayimlanan {lkégretim Fen Bilimleri Dersi Ogretim Program’inda SBK’nin prog-
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ramun temel bilesenlerinden biri oldugu ve SBK’nin fen konularinin amaglarina ve
icerigine yansitildig1 goriilmektedir (MEB, 2013). Onceleri daha ¢ok fen-teknoloji-
toplum-gevre yaklasimi seklinde {lkdgretim Fen Bilimleri Programlarinda kendi-
sine yer bulurken ilk defa 2013 yilinda, SBK direkt olarak programda yer almaya
baglamistir. 2018 yilindan itibaren uygulanmaya baslanan Fen Bilimleri Dersi Og-
retim Programinda da SBK’ya yer verilmeye devam edildigi gortilmektedir. Fakat
bir 6nceki yani 2013 programiu ile kiyaslama yapildiginda, 2018 yilinda giincellenen
programda SBK’nin programin temel bilesenlerinden biri olmadig1 sadece progra-
min 6zel amaglar: arasinda yer aldigy goriilmektedir. Halbuki iilkemiz adina hem
aragtirma hem de uygulama anlaminda ciddi mesafeler katedilmis bu konularin
programin temel bilesenlerinden biri olmaya devam etmesi gerekirdi. Programda
6zel amag olarak SBK’lara su sekilde yer verilmistir (MEB, 2018a, s. 9): “Sosyobi-
limsel konular1 kullanarak muhakeme yetenegi, bilimsel diisiinme aligkanliklar1 ve
karar verme becerileri gelistirmek”. Ayrica bir ¢ok kazanimda da SBK’lara yer veril-
meye ¢aligilmistir. Ornegin sistemlerin sagligi konusunda su sekilde bir kazanima
yer verilmistir (MEB, 2018a, s. 37): “Organ bagisinin toplumsal dayanigma agisin-
dan 6nemini kavrar”. Her ne kadar bu kazanim SBK’lar ile ilgili olsa da kazanim,
ogrencilerin st diizey diistinme becerilerini gelistirmek ve SBK’lar1 daha derinle-
mesine tartismak iizere hazirlanabilirdi. Bu kapsamda yukarida belirtilen kazanim,
“Ogrenciler organ bagisinin toplumsal agidan énemini farkli agilardan analiz eder”
seklinde ifade edilebilirdi. SBK’nin sadece [lkégretim Fen Bilimleri Programrnda
(MEB, 2018a) degil ayn1 zamanda Ortadgretim Fizik (MEB, 2018b) ve Biyoloji
(MEB, 2018c) Dersi Ogretim Programlarinda da yer aldig1 goriilmektedir. Fizik
Dersi Ogretim Programuinin genel amaglar arasinda SBK ile ilgili su amaca yer ve-
rilmistir: “Farkli enerji kaynaklarinin kullanimina yonelik sosyobilimsel olaylarla
ilgili cikarimda bulunmalar1 amag¢lanmaktadir” (MEB, 2018b, s. 11). Benzer gekilde
Biyoloji Dersi Ogretim Programinin 6zel amaglar1 arasinda SBK ile ilgili su ama-
ca yer verilmistir: “Sosyobilimsel konular (bilimle iliskili tartigmali sosyal konular)
hakkinda bilingli degerlendirmeler yapabilmeleri amaglanmaktadir” (MEB, 2018c,
s. 11). Dolayisiyla SBK’nin ilkégretimden Universiteye Tiirkiye Fen Bilimleri egitim
ve &gretiminde 6nemini koruyacag: anlasilmaktadir. Bu durumun iilkemiz adina
olumlu bir gelisme oldugunu ve fen bilimleri egitiminde SBK’ya verilen 6nemin
her gegen giin arttigini gozlemlemekteyiz. Bununla birlikte fen bilimleri 6gretmen-
lerinin bu konular1 nasil 6gretecegi konusunda yeterince bilgi sahibi olmadiklari ve
hangi 6gretim yontem ve tekniklerini kullanacaklar1 konusunda yeterli deneyime
sahip olmadiklar disiintilmektedir. Clinki fen bilimleri 6gretmenleri bu konuda
hem yeterince hizmet i¢i egitim kurslar1 almamis hem de yeterince yazili kaynak
materyallere sahip degildir. Ayn1 zamanda bu konular1 6gretirken ne gibi zorluk-
larla karsilasacaklar1 hakkinda da fazla fikirleri bulunmamaktadir. Bu durumda,
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SBK’nin daha iyi bir sekilde 6gretilebilmesi ve uygun 6gretim yontem ve teknikle-
rin kullanilabilmesi konusundaki asil eksikligin 6gretmenlerin yeterince kaynaga
sahip olmamasi oldugu séylenebilir. Bu kitabin bu problemleri goz oniine alarak
alandaki 6nemli bir boslugu dolduracag: diistiniilmektedir.

Diinya egitim sistemine yon vermede onemli bir agirlig1 olan, daha dnce
birgok 6gretim yaklagiminin gelistirilmesine ve uygulanmasina onciiliik etmis,
aynizamanda SBK hakkindaki aragtirma ve uygulamalariyla dikkat ceken tilkelerin
basinda ABD gelmektedir. SBK hakkindaki arastirmalarin ve uygulamalarin ilk
ortaya ¢ciktigi yer olarak Kuzey Amerika (ABD ve Kanada) kabul edilebilir (Fleming,
1986a; 1986b; Zeidler & Schafer, 1984). Kuzey Amerikada SBK’nin ogretimi
tizerine bir¢ok aragtirma yapilmis olup elde edilen veriler ve gelistirilen materyaller
ve dokiimanlar dogrultusunda bu konular birgok farkli eyalette fen bilimleri
programlarina entegre edilmistir (Zeidler, Sadler, Applebaum, & Callahan, 2009).
Ayni zamanda bu tlkelerde genel olarak gretmenler fen bilimleri programini
iyi bir sekilde kavramis olup gerekli materyal ve dokiiman ihtiyaglarini rahatlikla
karsilayabilmektedir. Ornegin ABDde sadece SBK iizerine yazilmis birgok kitap
ve kitap bolimlerine (Sadler, 2011; Zeidler & Keefer, 2003) rastlanmaktadir. Bu
kitaplarda SBK'nin ne oldugu, nasil &gretilebilecegi ve degerlendirilebilecegi
konusunda bir¢ok bilgiye rahatlikla ulasilabilmektedir. SBK’y1 bagarili bir sekilde
programlarina entegre etmis ve uygulamakta olan tilkelerde oldugu gibi Tiirkiye
i¢in de SBK 6gretimi kapsaminda kaynak ve materyallerin gelistirilmesi, Tiirkiyede
SBK’nin fen bilimleri programina basarili bir sekilde entegre edilmesi girisimine
6nemli bir katki saglayacaktir.

Sonug olarak, bu kitap kapsaminda sunulmus olan sosyobilimsel konular hak-
kindaki bilgilerin ve 6gretim uygulamalarinin fen bilimleri 6gretmenleri ve 6gret-
men adaylar: bagta olmak {izere fen egitimi aragtirmacilari ve bu konuya ilgi duyan
herkes i¢in faydali olacaktir. Halihazirdaki fen bilimleri 6gretim programlariyla
uyumlu yeni yontem ve materyaller gelistirilmedigi stirece, 6gretmenlerin bu ko-
nudaki eksiklikleri giderilemeyecek, mevcut yontem ve materyaller 6gretmenler
i¢in yeterli olmayacaktir. Egitim programlarinin basariya ulasmasinda 6gretmen-
lerin anahtar rol oynadig1 gercegi g6z oniine alinirsa, 6gretmenlere yeni yaklasim
ve yontemler hakkinda kaynak ve materyal gerekliligi yadsinamaz bir gergek haline
gelmektedir. Ortaya konmus olan bu kitap, fen bilimleri 6gretmenleri tarafindan
fen bilimleri derslerinde kullanilabilecegi gibi hizmet 6ncesi egitimde de kullanila-
bilecek bir kaynak olmasi gerekgesiyle hem egitim arastirmacilarina hem de uygu-
layicilar1 olan 6gretmenlere 6rnek ve yol gosterici olacaktir.

Dérdiincii baskisi yapilan bu kitabin tiim egitim camiasina faydali olmas: di-
legiyle, keyifli okumalar dilerim.



