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1 Introduction

The present book is a collection of chapters, written by different authors, coordinated by

T.D. Sadler. Through Aikenhead’s contribution in the foreword, Sadler immediately sit-

uates the book and the introduction of Socio-Scientific Issues (SSI) in classrooms within

the context of the work of Aikenhead, i.e., in the context of a science education for

everyday life.

In the first chapter, Sadler situates the teaching of socio-scientific issues in classrooms

within the perspective of scientific citizenship and of scientific literacy, more precisely in

‘‘literacy […] about science-related situations in which considerations other than science

have an important place at the table’’ (Roberts 2007, p. 730). Given the importance of

contexts in SSI education, Sadler considers this type of education in the framework of

situated learning.

One of the main original features of this book resides in the instructions given to the

selected authors and in its structure. All the authors have worked in classrooms on the

effects of SSI-based education. In addition to presenting the usual aspects developed in

scientific articles, they were also asked to explain what motivated them to carry out the

research, their relationships with the teacher(s), the nature of the SSI intervention and the

implications for teaching, learning, and research.

The most original aspect is the insertion of metalogues after each presentation. They

present the conversations on the methodological and theoretical issues which took place

between several authors of the book and sometimes with other scholars with related

expertise. The reader thus participates indirectly in an exchange with the authors. Each

chapter is followed by a metalogue.
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2 Overview of Contents

Chapter 2 by Tal et al. presents technology-enhanced learning in small groups using a

Web-based module on simple inheritance developed in the web-based inquiry science

environment (WISE). The authors seek to analyse how two enhancements (the hospital

visit and the online interaction with a patient) contribute to the students’ interest in and

understanding of genetics. In the following metalogue, the discussion addresses a) the

relationships between SSI, Science-Technology-Society (STS) movement, Education for

Sustainability and Environmental Education and b) the comparison of the impact of the

field trip and the online interaction on the learning and understanding.

Chapter 4 by Sadler et al. deals with socio-scientific reasoning (SSR). Previously as a

means of framing transfer relative to SSI, Sadler et al. (2007) proposed a construct, SSR, to

capture the practices in which citizens can be expected to engage across multiple SSI, in

order to understand students’ practices relative to invariant features of SSI. They designed,

within the Curriculum and Assessment Tools for Socio-scientific Inquiry (CATSI) project,

an intervention on the topic of global climate change. In this unit, the students were

challenged and supported to engage in inquiry, within a procognition perspective. One of

the main research questions is how to improve the assessment of SSR. Logically, the

metalogue is about the effectiveness of the SSR construct as an assessment tool.

Chapter 6 by Eastwood et al. records the effects of an ambitious interdisciplinary

program on students’ reasoning with SSIs and perceptions of their learning experiences.

This research is ambitious because it analyses the impact of a 4-year university ‘‘SSI

program’’ compared with the Biology majors group. Core courses were mainly team taught

by experts in life sciences and in social sciences or humanities. Moreover, students worked

in collaboration in teams for entire semesters on case studies, course projects, and even

exams. Among other data collection, the authors used a modified version of the Decision

Making Questionnaire of Bell and Lederman (2003) on climate change and policy, health

research/food choice, and regulation of food or tobacco. To analyse the responses of the

students, they used rubrics for scoring the reasoning and perspectives. They also used the

King and Kitchener’s Reflective Judgment Model (1994). The metalogue focuses, in

particular, on SSI and interdisciplinary education.

Chapter 8 by Evagorou addresses a case study carried out at primary school level in

Cyprus. The research project called Technoskepsi, from the Greek words technologia
(technology) and skepsi (thinking), aims to develop curriculum materials making use of

technologies (the Web-based Inquiry Science (WISE) platform and handhelds) in order to

support elementary school students’ argumentation in the context of an SSI (the effects of a

pig farm). Knowledge-representation tools were designed to help students construct

arguments by connecting evidence to claim. In order to analyse students’ written argu-

ments, the author used a modified version of Toulmin (1958) Argumentation Pattern

devised by Erduran et al. (2004). This allowed him to describe the structure of the argu-

ments, but the four levels of argumentation defined by Erduran et al. cannot always capture

the improvement in students’ argumentation (Evagorou et al. 2009), and the author also

analysed the number of pieces of evidence provided by the groups and the socio-scientific

nature of the arguments (social, environmental, financial and moral). The evolution of the

argumentation was analysed. The first argument is the opinion the students expressed at the

beginning, the second is expressed after becoming familiar with the problem (the effects of

a pig farm close to the school) and ways of solving it using the WISE platform and

available information during indoors investigation. The third argument is expressed after a

visit to the pig farm. After this visit, 4 out of the 6 groups reverted back to their original
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decision to move the pig farm to a different area. This finding supports the findings of other

studies showing that students easily ignore evidence if it is not in accordance with their

own claims (Kuhn 1991; Simonneaux and Simonneaux 2009). The subsequent metalogue

discusses mainly the assessment of argumentation and the impact of authenticity.

Chapter 10 by Simon and Amos is about 14–15 year old students’ decision making and

their use of evidence when addressing a socio-scientific problem on air quality. The

activity called Bleaksville involves the use of a computer simulation and a role play. The

kinds of evidence used were coded and categorised (scientific, environmental, economic

and social) in order to evaluate students’ use of this evidence when constructing arguments.

The levels of argumentation were also coded as was the teacher’s activity for scaffolding

argumentation. The metalogue discusses the differences between scientific and socio-

scientific argumentation, the status of the evidence and the reasons given in the arguments

on SSIs, the nature and the types of criteria students use.

Chapter 12 by Puig and Jiménez-Aleixandre addresses the delicate question of genetic

determinism which requires, according to them, the development of critical thinking on the

part of the students. They mobilise French theoretical frameworks: the theories of joint

didactical action, of didactical contracts, of didactical transposition, and of social repre-

sentation. They also compare the joint action of two teachers. To analyse interactions

between teacher and students, they adapted Mortimer and Scott’s (2003) tool. This chapter

deals with the relationship between science and ideologies. In the metalogue, Sadler raises

a crucial issue: ‘‘Should SSI-based curriculum and instruction explicitly promote critical

and progressive perspectives? If so, do such approaches run the risk of teaching a particular

ideology rather than supporting the development of learners’ own ideas?’’ (p. 240).

However, it seems to me, that it is when we encourage a critical approach that we run the

least risk of encouraging an ideology. The subsequent exchange concerns the interweaving

of science, politics and the value-laden nature of science. The metalogue also addresses the

growing complexity of the scientific content on the theme of gene expression which

highlights the intersections with social and political ideologies: ‘‘we begin to see what

influence this intersection has on how we view our own potential, whether we see ourselves

as plastic and free or fatalistic and determined’’ (Barko, p. 242). Finally, in the metalogue

there is a discussion about the relevance of the framework of didactical transposition and of

the didactical contract to analyse the teaching sequences of the two teachers. It would be

appropriate to explore how the teachers’ personal beliefs and values might influence their

enactment of the teaching sequence.

Chapter 14 by Wong et al. concerns learning about the Nature of Science through SSIs.

The authors draw on an event in recent history; the crisis due to the Severe Acute

Respiratory Syndrome (SARS) in Hong Kong. They describe, in particular, how two

physics teachers tackled this question in their classes and how they designed and imple-

mented a NOS lesson, making use of the controversial decision of the Fédération Inter-

nationale de Natation (FINA) to ban the use of shark skin swimsuits in international

swimming competitions. They show us how teachers transformed their pedagogy to a new

situation. In the metalogue the use of mass media and the modeling of teaching practices

are discussed.

In chapter 16, Zeidler et al. describe how a teacher enacted a year-long SSI-driven

course. The stake is to promote transformative transformations. According to these authors,

enacting an ‘‘SSI approach becomes a transformative process for the students who are

participating and their teacher. Successful transformation occurs when the teacher-centered

approach shifts to a student-centered one and the science curriculum becomes issues-

driven. Furthermore, the results of this shift may be said to be transformative because the
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students’ discovery of scientific concepts emerges out of SSI’’ (p. 277). They outline a

framework for SSI instruction, with suggestions and caveats, which emerged from this

teacher implementation. They present two paradigms: traditional methods of instruction

and progressive instruction. The latter has its roots in experimentalism. They organised a

quasi experimental protocol with four classes (two in the comparison group and two in the

experimental group). The metalogue questions the role which should be given to teach-

ing SSIs in the science class. To encourage and support teachers in a comprehensive SSI

approach, one possibility may be to develop interdisciplinary collaboration and team-

teaching.

Chapter 18 by Dawson reports on a case-study of the impact of introducing SSIs into a

reproduction unit in a catholic girls’ school in Australia. The author has used several

methods for generating data: an ethnographic participant observation, interviews with the

teacher over a 16-week period, students’ Questionnaires, and she wrote a personal journal

to encourage critical reflection. In the metalogue, the discussion is based on the question of

introducing values into teaching. Should certain critical issues be dealt with in class

because of cultural factors? SSI topics may be critical, but in my opinion, what is sensitive

is not the choice of topic but the educational stake. If the stake is to learn underlying

concepts, the educational risk is smaller than if the stake is to develop critical thinking or a

militant stance.

In the last chapter, Sadler summarizes the variety of contributions to the book. Then,

amongst the open questions raised, he discusses the assessment issue and to what extent

SSI is enough to foster scientific literacy. Finally he has tried to formalize an emergent

framework for SSI-based education. This framework is made up of four aspects: design

elements, learner experiences, classroom environment, and teacher attributes.

3 Concluding Comments

On several occasions in this book, the specificity of SSI-based education and/or its roots in

Science-Technology-Society Education (STS) or Science-Technology-Education-Envir-

onment (STSE) or even in environmental education or education for sustainability is

mentioned and discussed. When reading the different chapters, I get the same feeling as

Hodson (2011) that it is a non-issue «STS or STS education has afforded too low a priority

to the promotion of critical thinking» (Hodson, p. xi). Several of the SSI topics addressed

in this book were not scientific but societal controversies.

The assessment issue is considered to be crucial. It certainly is. The idea behind this

question is that SSI based education will not be recognized as having a place within science

education unless it becomes possible to proceed with a ‘‘standard’’ assessment of what the

students learn, as is the case in international comparative studies. Is this possible since

identity, culture and contextual factors interfere in SSI based education? Shouldn’t it be

recognized, at least partially, that learning within this framework depends not only on the

situations enacted but also on the nature of the SSIs studied and the social representations

associated with them in a given context at a given time which may be influenced by what’s

going on in the media? Besides, assessment depends on the targeted educational stakes

which are multiple (learning underlying scientific concepts, the Nature of Science, higher

order thinking including argumentation, risk assessment, evidence assessment, etc., deci-

sion making, critical thinking, socio-political activism). It is important to pay particular

attention to Socio-Scientific Reasoning (SSR). Sadler et al. are disappointed at not being

able to observe in the assessment of SSR, correlations which prove the consistency of
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students’ performance for each SSR aspect across context. They proposed ‘‘SSR as a single

construct with interrelated subconstructs (i.e., aspects). The results produced in the CATSI

project did not support this interpretation. The aspects did not show significant relation-

ships’’ (p. 72). They suggest optimizing SSR assessment using a broader range of issue

contexts and refining the aspects rubrics. A question can be raised: Is there a pattern of

reasoning broadly applicable to all or most SSIs? I would say yes, a pattern can be

applicable, but as is the case with a lot of what we learn, transferring reasoning to the same

level of detail is problematic.

In this book, a variety of argumentation and reasoning constructs and associated rubrics

and scales are used to analyze students’ productions. Assessing the quality of students’

argumentation is hazardous. We realize, in this book that resorting to Toulmin’s Argu-

mentation Pattern (TAP) is not the perfect solution. Some limits have been pointed out in

this volume (by Evagorou for example): the difficult distinction between warrants, data,

and justifications which may have an effect on the inter-rater reliability of the coding, and

the non-accountability for the content of the argument but only for the structure. Certain

authors, like Evagorou, consider that TAP is not applicable to written productions because

it is a framework designed to evaluate dialogic argumentation. Others like Golder (1996)

criticise the framework because there is NO integration of the dialogical dimension

therefore the scheme is not able to take into account the expansion processes in the

discourse (Brassart 1987), or because of the difficulty of inferring the layout from elliptic

students’ discourses, or because the inference made from the implicit may lead to a non

negligible risk of error (Naylor et al. 2001; Weisser 2005). All rubrics are questionable. Is a

line of argument more elaborate because it develops counter arguments (not always

because it could be weakened by them) or because it offers justifications (not always if the

justifications only take one perspective into consideration)?

This book also provides many examples of the relative stability of the students’ lines of

argument and decision-making when these processes are rooted in their identity and cul-

ture. They resist taking into account other elements which go against their own personal

points of view. This was also observed during our research into students’ stances on the

reintroduction of bears in the Pyrenees; they refused to take into consideration scientific

data on the bears’ diet which undermined their social representations of the bear (Simo-

nneaux and Simonneaux 2009). In these situations, the individuals refer to social and

subjective worlds described by Habermas (1987) refusing the objective world. In his theory

of communicative action, Habermas considers that a successful communication integrates

the domains of validity of arguments in reference to the three dimensions of what he called

‘‘real life’’, the three worlds (objective, social and subjective).

Another interesting aspect discussed in this book is the interdisciplinary aspects of

dealing with SSIs in class. Thus, namely Eastwood et al. detail the effects of an ambitious

4-year interdisciplinary university program. Interdisciplinarity can be interpreted in dif-

ferent ways, within the so-called ‘‘hard’’ sciences or by integrating the humanities as in the

case of Eastwood et al.’s program. Finally, concerning the issue of the interaction between

ideology and science discussed in the metalogue about the chapter of Puig and Jiménez-

Aleixandre, SSI-based education could be perverted by the promotion of the industry of

doubt in which economic, political or ideological interests aim to cast doubt on well-

established knowledge. We can observe such effects, for example on questions concerning

creationism, gene determinism or climate change.

This book is a must for researchers in education who are interested in teaching SSIs, but

it should also be read by those studying the teaching of stabilized knowledge in science.
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The issues raised are significantly rich. The form chosen is original and stimulating.

I strongly recommend it.
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