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Chapter 2
Teachers and Socioscientific Issues – 
An Overview of Recent Empirical 
Research

Jan Alexis Nielsen

2.1  Introduction

Teachers play a central role in determining the uptake and quality of socioscientific 
(SSI)1 teaching – i.e., science teaching in which students are engaged with sociosci-
entific issues (Forbes and Davis 2008; Zeidler et al. 2005). From much of the ‘early’ 
research (pre-2010) on SSI, in general, and on SSI-teaching, in particular, we get the 
sense that science teachers face many challenges. For example, SSIs and their peda-
gogical potentials in science teaching seem somewhat alien to teachers (Lazarowitz 
and Bloch 2005; Lee et al. 2006); the lack of time to adapt to a fundamentally new 
practice and the lack of materials may be a key challenge to the uptake of SSI- 
teaching (Sadler et  al. 2006); and, last but not least, SSI-teaching may require a 
pedagogical repertoire most often only held by non-science teachers (Simonneaux 
and Simonneaux 2009). To be sure, full-fledged SSI-teaching will inevitably involve 
guiding students’ argumentation or decision-making processes (Nielsen 2009) 
while they weave together and weigh incommensurate factors – such as information 
coming not just from the natural sciences (Nielsen 2010).

This chapter explores the most recent empirical (2016–) research on pre- and 
in- service teachers’ approaches to, or thinking about, teaching SSI, and presents 
some of the main trajectories in the findings. The reported research was identified 
through searches for the string OR (‘socioscientific issues’, ‘socio-scientific issues’, 
‘SSI’, ‘societal issues’) in the Web of Science and ERIC databases. Only peer- 
reviewed journal articles or book chapters were included and only publications that 

1 I will use the standard abbreviations, ‘SSI’ for socioscientific issues and ‘SSI-teaching’ for socio-
scientific teaching’
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reported on empirical investigations of (pre-service) teachers in relation to SSI. This 
ruled out publications that reports on students in relation to SSI and how teachers 
and researchers co-design SSI-units.

While the process was indeed done systematically, the aim of this chapter is not 
to be a systematic review of the literature on (pre-service) science teachers and 
SSI. Indeed, the chapter aims at providing a backdrop for the rest of this book. In 
recent publications  – such as the ones by Tidemand and Nielsen (2017) and 
Evagorou and Puig (2017) – one can get a general overview of the pre-2016 litera-
ture on the topic (bear in mind that by far the most literature on SSI reports on 
investigations about students, and not teachers).

2.2  Pre-service Science Teacher’ Relations to SSI

There is a growing body of research on SSI and pre-service science teachers (PSTs). 
Much of the literature focuses on the delivery and/or impact of special workshops 
or programmes on SSI teaching that are woven into an existing teacher education 
courses – often in the frame of a (research) project (see, for example, Evagorou and 
Puig 2017; Kilinc et al. 2017a, b). Of course, the fact that competence development 
in terms of SSI teaching is often an addendum to existing teacher education is not 
just a feature of the most recent research (see, for example, Evagorou et al. 2014b).

So there seems to be a clear sense among teacher educators that learning to teach 
SSI-based activities is not necessarily something that comes naturally. Indeed, 
Genel and Topcu (2016) recently went against the main research design trend and 
elected to study Turkish PSTs as they went into practice without furnishing them 
with special workshops or programmes in order to simply investigate how equipped 
‘normal’ PSTs were for teaching SSI in the classroom. Unsurprisingly the conclu-
sions of Genel and Topcu were not positive: ‘Almost all aspects of SSI-based 
instruction we covered in the study confirmed that PSTs’ understanding, and prac-
tices of SSI are not adequate’ (2016, p. 116). My hypothesis is that similar studies 
in many other countries and cultures would generate similar findings.

As an aside, it is worth mentioning that a significant portion of the recent research 
on PST and SSI is situated in Turkey (Cebesoy and Oztekin 2016; Cinici 2016; Es 
et al. 2016; Genel and Topcu 2016; Kilinc et al. 2017a, b; Kutluca and Aydin 2017; 
Ozturk 2017; Ozturk and Yilmaz-Tuzun 2017; Ural Keles and Aydin 2017; 
Yapicioglu and Kaptan 2017). The fact that Turkish scholars are so prolific in this 
area can, in part, be traced back to a curriculum reform that focusses on SSI, but 
which has not been adequately substantiated on the level of teacher education (Genel 
and Topcu 2016). Many of these studies, not just the ones from Turkey, end with a 
plea for a more focused introduction to SSI during science teachers’ education.

Now, it seems that SSI needs to be addressed at the level of teacher education. 
But how? Some recent research indicates that both shorter workshop sessions or 
training programmes about SSI for pre-service science teachers have positive 
 immediate effects, but often limited effects on the PSTs ensuing practice. For exam-
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ple, when working with 20 PSTs, Evagorou and Puig (2017) found that while a 
programme on SSI teaching had an immediate impact on the degree to which the 
PSTs were able to identify societal aspects of science and science related issues, the 
PSTs did not manage to make the societal aspects operational in their ensuing teach-
ing (see also Evagorou et al. 2014a). Similarly, Kilinc et al. (2017a) conducted a 
longitudinal in-depth single case study in order to identify how and why a PST can 
change her beliefs about dialogic teaching about SSI. They found that while training 
workshops that focus on dialogic argumentation in teaching can positively influence 
a pre-service teacher’s valuing of dialogic teaching, the ensuing teaching experi-
ences, to some effect, revered this positive change. In a study of PSTs’ informal 
reasoning about a given SSI, Ozturk and Yilmaz-Tuzun (2017) found that while the 
participating PSTs seemed to have enough topic specific knowledge to understand 
the science aspects of SSI, the PSTs were not immediately able to mobilise this 
knowledge in their own informal reasoning and decision-making.

There seems to be a connection between PSTs’ epistemological beliefs, on the 
one hand, and their own engagement with, or thinking about, SSI, on the other. For 
example, N. Ozturk and Yilmaz-Tuzun (2017) documented that PSTs’ epistemo-
logical beliefs seemed to correlate with their ability to engage in informal reasoning 
concerning SSI – coarsely put, PSTs who believe that scientific knowledge is cer-
tain are less inclined to present counter arguments in their informal reasoning. 
Interestingly, when querying PSTs about their beliefs about the teacher’s role in SSI 
teaching, Kilinc et al. (2017b), found a paradox: while most respondents identified 
teacher roles that afford dialogic SSI teaching, many of those held an absolutist 
epistemology of science knowledge – that is, that ‘knowledge is certain and is given 
by authorities’ (p. 197) – which the authors argue in practice would favour a mono-
logic teaching practice. This study then indicates that while being positive when 
talking about SSI, other factors such as beliefs may influence practices in a way that 
undermines full-fledged SSI-teaching.

The general findings from these recent studies are less than uplifting. To my 
mind, the field of science education is still on the search for a viable way to place an 
emphasis on SSI-teaching in teacher education programmes in a way that really 
enables teachers to bring SSI into their future classrooms. In particular, it seems to 
be an open question whether the main factor behind these less-than-ideal findings is 
the (lack of) status of SSI-teaching in teacher education programmes – recall that in 
all the above cases, SSI-aspects were auxiliary and more or less added into an exist-
ing teacher education programme.

2.3  Science Teachers’ Relations to, and Experiences 
with, SSI

A general theme in the research on in-service teachers’ approaches to, or thinking 
about, SSI-teaching concerns teachers’ assessment practices in relation to SSI- 
activities. For example, when Steffen and Hossle (2017) investigated German biol-
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ogy teachers’ reflections on how to assess students’ SSI decision-making abilities, 
they found that while the teachers embraced SSI decision-making as being very 
relevant, recognised that high quality formative assessment is central in learning 
processes and were clearly aware of potential student abilities pertinent to SSI 
decision- making, the teachers deferred from focusing on these abilities. Instead 
they focused on students’ mastery of biological content. This finding resonates with 
those of Tidemand and Nielsen (2017) that while SSI is an explicit part of the 
Danish biology curriculum in upper secondary school, biology teachers cannot 
really be said to assess students’ SSI abilities in class or in oral examinations. 
Similarly, Christenson et  al. (2017) found that Swedish science teachers avoid 
assessing anything more than students’ mastery of disciplinary content when assess-
ing students in SSI-teaching. So, while SSI-aspects are woven into the curricula in 
countries such as Germany, Denmark and Sweden, the relevant assessment criteria 
are most often not integrated in classroom assessment practices. This, of course, is 
a major obstacle for the uptake of SSI-activities. As we know, assessment is a key 
determinant for what and how teachers focus their teaching on (Harlen 2007).

The apparent avoidance of SSI-related assessment criteria in classroom assess-
ment may have several different but interrelated causes. The teachers in the above- 
mentioned study by Steffen and Hossle (2017), referred to a ‘lack of assessment 
criteria’ (p.  47) and they placed greater value on the ‘usual assessment criteria’ 
(p. 48) – leading the authors to suggest that the position taken by the teachers may 
be due to the fact that SSI-teaching had not yet been integrated into the German 
school practice. Other studies, such as the one by Christenson et al. (2017) and the 
one by Tidemand and Nielsen (2017), indicate that science teachers may simply not 
have enough experience in focusing on the SSI-relevant assessment criteria. Future 
research might investigate whether teachers are poised to exclude SSI-related 
assessment criteria because they are unfamiliar with assessing along such criteria or 
because they simply feel that such criteria are only marginally important.

Christenson et al. (2017) seized on the notion that teachers from other subjects 
may be more experienced with certain elements of SSI-teaching by comparing how 
science teachers and Swedish language teachers approached issues concerning the 
assessment of students in SSI-teaching. Their analysis indicates that both science 
and Swedish language teachers focused on students’ mastery of disciplinary con-
tent, but that the Swedish language teachers also ‘included students’ abilities to use 
content knowledge by selecting and citing references, the structure of the argumen-
tation, and, in addition, language’ (p. 1416). Neither the science teachers nor the 
Swedish language teachers included students’ ability to engage in considerations 
about the foundation of ethical principles. Based on their findings, Christenson et al. 
(2017) argue that science teachers may benefit in the long term from interdisciplin-
ary collaboration with language teachers – but they also stated that this may be too 
time-consuming and that everything hinges on whether science teachers are able to 
accept that the radius of their discipline expands to include SSI.
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Pitiporntapin and Srisakuna (2017) conducted a study of the development of 
three Thai science teachers – with no SSI-teaching experience – over a semester in 
a TPD programme on SSI-teaching. While they found that the teachers positively 
developed their SSI-teaching, the study highlighted the fundamental need of local 
support structures for sustaining SSI-teaching. Indeed, Pitiporntapin and Srisakuna 
(2017) found that while the teachers wanted to change their practice they were – as 
relative novices (in terms of SSI-teaching) – challenged by the fact that there was no 
one with more experience on SSI-teaching among their colleagues.

Leden et al. (2017) followed a group of science teachers over 3 years in order to, 
among other things, investigate changes in teachers’ identification of issues (here-
under SSIs) for teaching and opportunities and challenges related to the teaching of 
these issues. The main intervention in the study consisted of 12 group discussions 
that were distributed over the 3 years and that were thematically focused on aspects 
of the nature of science. Leden et al. (2017) found that over time the science teach-
ers notably became better at identifying potential issues for teaching, that the issues 
they identified went from being dominantly imprecise and general to being domi-
nantly aligned with SSI-teaching, and that the teachers found more and more oppor-
tunities and benefits related to teaching such issues  – such as ‘as increased 
engagement and the development of critical thinking and reflexivity’ on the side of 
the students (p. 500). Thus the study of Leden et al. (2017) suggests that it may be 
a good investment to take time out to allow teachers to collaboratively negotiate the 
meaning of, and reflect on their own practical experiences with, a SSI as a new 
teaching approach.

Leden et al.’s (2017) findings resonate with the findings in the study of Tidemand 
and Nielsen (2017), that without specific training in aspects concerning SSI teach-
ing, Danish upper secondary biology teachers tend to elicit very general and impre-
cise issues as examples of SSI. Indeed, in the study by Tidemand and Nielsen (2017) 
the teachers interviewed tended to see all biology teaching as SSI because all biol-
ogy content is potentially relevant to something in society. In the study by Tidemand 
and Nielsen (2017), this narrative may be seen as legitimising a content-centred 
approach to SSI-teaching, the origins of which can be traced back to a curriculum 
that, on the one hand, includes SSI-laden aspects and, on the other, focuses heavily 
on the student being able to exhibit knowledge about core biological content.

More prominent were Sund’s (2016) findings from interviewing 29 science 
teachers from Swedish upper-secondary schools about what they value in and about 
science teaching. He found that 12 out of the 29 had closest affinity with a teaching 
tradition according to which ‘the relation between facts and values is important and 
teachers offer situations in which students can develop abilities to use their knowl-
edge in daily life and also at a societal level’ (p. 401). Sund’s (2016) refreshing 
study suggest that the outlook for the Swedish curriculum reform (which, in part, 
focuses on SSI) is less bleak than suggested by most other research studies 
internationally.
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2.4  Conclusions

One of the key threads in the most recent research on pre- and inservice teachers’ 
relation to SSI is the need for facilitating processes in which teachers (perhaps with 
guidance by trainers and/or researchers) work to make SSI-related learning objec-
tives operational for assessment and teaching (Nielsen et al. 2018). The lack of a 
clearly operationalised notion of SSI is a specific episode of the general problem 
that generic or cross-curricular learning goals are often ill-defined and not suffi-
ciently operationalised (Belova et  al. 2017; Dolin et  al. 2017; Nielsen and 
Dolin 2016).

Further, attempts to add SSI-elements onto existing teacher education curricula 
has had mixed results on teachers’ views and competences. In so far as it is a politi-
cal aim that future students develop their SSI decision-making abilities, it might be 
supported by a move to substantially integrate SSI aspects into teacher education 
programmes. But it is not yet clear what is needed in order to enable teachers to 
bring SSI into their future classrooms.

References

Belova, N., Dittmar, J., Hansson, L., Hofstein, A., Nielsen, J. A., Sjöström, J., & Eilks, I. (2017). 
Cross-curricular goals and raising the relevance of science education. In K. Hahl, K.  Juuti, 
J. Lampiselkä, A. Uitto, & J. Lavonen (Eds.), Cognitive and affective aspects in science edu-
cation research: Selected papers from the ESERA 2015 conference (pp.  297–307). Cham: 
Springer.

Cebesoy, U. B., & Oztekin, C. (2016). Relationships among Turkish pre-service science teachers’ 
genetics literacy levels and their attitudes towards issues in genetics literacy. Journal of Baltic 
Science Education, 15(2), 159–172.

Christenson, N., Gericke, N., & Rundgren, S.  N. C. (2017). Science and language teach-
ers’ assessment of upper secondary students’ socioscientific argumentation. International 
Journal of Science and Mathematics Education, 15(8), 1403–1422. https://doi.org/10.1007/
s10763-016-9746-6.

Cinici, A. (2016). Balancing the pros and cons of GMOs: Socio-scientific argumentation in pre- 
service teacher education. International Journal of Science Education, 38(11), 1841–1866. 
https://doi.org/10.1080/09500693.2016.1220033.

Dolin, J., Nielsen, J. A., & Tidemand, S. (2017). Evaluering af naturfaglige kompetencer. Acta 
Didactica Norge, 11(3), 1–28.

Es, H., Mercan, S. I., & Ayas, C. (2016). A new socio-scientific issue for Turkey: Life with nuclear. 
Turkish Journal of Education, 5(2), 47–59. https://doi.org/10.19128/turje.92919.

Evagorou, M., & Puig, B. (2017). Engaging elementary school pre-service teachers in Modeling 
a Socioscientific issue as a way to help them appreciate the social aspects of science. 
International Journal of Education in Mathematics, Science and Technology, 5(2), 113–123. 
https://doi.org/10.18404/ijemst.99074.

Evagorou, M., Albe, V., Angelides, P., Couso, D., Chirlesan, G., Evans, R.  H., et  al. (2014a). 
Preparing preservice science teachers to teach socio-scientific (SSI) argumentation. Science 
Teacher Education, 69, 39–47.

J. A. Nielsen

https://doi.org/10.1007/s10763-016-9746-6
https://doi.org/10.1007/s10763-016-9746-6
https://doi.org/10.1080/09500693.2016.1220033
https://doi.org/10.19128/turje.92919
https://doi.org/10.18404/ijemst.99074


19

Evagorou, M., Guven, D., & Mugaloglu, E. (2014b). Preparing elementary and secondary pre- 
service teachers for everyday science. Science Education International, 25(1), 68–78.

Forbes, C. T., & Davis, E. A. (2008). Exploring preservice elementary teachers’ critique and adap-
tation of science curriculum materials in respect to socioscientific issues. Science & Education, 
17(8–9), 829–854. https://doi.org/10.1007/s11191-007-9080-z.

Genel, A., & Topcu, M. S. (2016). Turkish preservice science teachers’ socioscientific issues-based 
teaching practices in middle school science classrooms. Research in Science & Technological 
Education, 34(1), 105–123. https://doi.org/10.1080/02635143.2015.1124847.

Harlen, W. (2007). Assessment of learning. London: Sage Publications Ltd.
Kilinc, A., Demiral, U., & Kartal, T. (2017a). Resistance to dialogic discourse in SSI teaching: 

The effects of an argumentation-based workshop, teaching practicum, and induction on a pre-
service science teacher. Journal of Research in Science Teaching, 54(6), 764–789. https://doi.
org/10.1002/tea.21385.

Kilinc, A., Kelly, T., Eroglu, B., Demiral, U., Kartal, T., Sonmez, A., & Demirbag, M. (2017b). 
Stickers to facts, imposers, democracy advocators, and committed impartialists: Preservice 
science teachers’ beliefs about teacher’s roles in socioscientific discourses. International 
Journal of Science and Mathematics Education, 15(2), 195–213. https://doi.org/10.1007/
s10763-015-9682-x.

Kutluca, A.  Y., & Aydin, A. (2017). Changes in pre-service science teachers’ understandings 
after being involved in explicit nature of science and socioscientific argumentation processes. 
Science & Education, 26(6), 637–668. https://doi.org/10.1007/s11191-017-9919-x.

Lazarowitz, R., & Bloch, I. (2005). Awareness of societal issues among high school biology teach-
ers teaching genetics. Journal of Science Education and Technology, 14(5–6), 437–457. https://
doi.org/10.1007/s10956-005-0220-4.

Leden, L., Hansson, L., & Redfors, A. (2017). From black and white to shades of grey. A longitudi-
nal study of teachers’ perspectives on teaching sociocultural and subjective aspects of science. 
Science & Education, 26(5), 483–511. https://doi.org/10.1007/s11191-017-9920-4.

Lee, H., Abd-El-Khalick, F., & Choi, K. (2006). Korean science teachers’ perceptions 
of the introduction of socio-scientific issues into the science curriculum. Canadian 
Journal of Science, Mathematics and Technology Education, 6(2), 97–117. https://doi.
org/10.1080/14926150609556691.

Nielsen, J.  A. (2009). Structuring students’ critical discussions through processes of decision- 
making on socio-scientific controversies. Revista de Estudos Universitários, 35(2), 139–165.

Nielsen, J.  A. (2010). Functional roles of science in socio-scientific discussions. In I.  Eilks & 
B.  Ralle (Eds.), Contemporary science education  – Implications from science education 
research about orientations, strategies and assessment (pp. 83–96). Aachen: Shaker.

Nielsen, J.  A., & Dolin, J. (2016). Evaluering mellem mestring og præstation. [Assessment 
between mastery and performance]. MONA, 2016(1), 51–62.

Nielsen, J.  A., Tidemand, S., & Dolin, J. (2018). Transforming assessment research: 
Recommendations for future research. In J. Dolin & R. Evans (Eds.), Transforming assessment: 
Through an interplay between practice, research and policy (pp. 279–290). Cham: Springer.

Ozturk, A. (2017). An investigation of prospective science teachers’ socio-scientific argumentation 
processes in terms of metacognition: A causal-comparative study. Pegem Egitim Ve Ogretim 
Dergisi, 7(4), 547–582. https://doi.org/10.14527/pegegog.2017.020.

Ozturk, N., & Yilmaz-Tuzun, O. (2017). Preservice science Teachers’ epistemological beliefs and 
informal reasoning regarding socioscientific issues. Research in Science Education, 47(6), 
1275–1304. https://doi.org/10.1007/s11165-016-9548-4.

Pitiporntapin, S., & Srisakuna, S. (2017). Case studies of the development of science teachers’ 
practices of Socio-Scientific Issue (SSI)-based teaching through a professional development. 
Program, 10(1), 56–66.

Sadler, T. D., Amirshokoohi, A., Kazempour, M., & Allspaw, K. M. (2006). Socioscience and eth-
ics in science classrooms: Teacher perspectives and strategies. Journal of Research in Science 
Teaching, 43(4), 353–376. https://doi.org/10.1002/tea.20142.

2 Teachers and Socioscientific Issues – An Overview of Recent Empirical Research

https://doi.org/10.1007/s11191-007-9080-z
https://doi.org/10.1080/02635143.2015.1124847
https://doi.org/10.1002/tea.21385
https://doi.org/10.1002/tea.21385
https://doi.org/10.1007/s10763-015-9682-x
https://doi.org/10.1007/s10763-015-9682-x
https://doi.org/10.1007/s11191-017-9919-x
https://doi.org/10.1007/s10956-005-0220-4
https://doi.org/10.1007/s10956-005-0220-4
https://doi.org/10.1007/s11191-017-9920-4
https://doi.org/10.1080/14926150609556691
https://doi.org/10.1080/14926150609556691
https://doi.org/10.14527/pegegog.2017.020
https://doi.org/10.1007/s11165-016-9548-4
https://doi.org/10.1002/tea.20142


20

Simonneaux, L., & Simonneaux, J. (2009). Students’ socio-scientific reasoning on controversies 
from the viewpoint of education for sustainable development. Cultural Studies of Science 
Education, 4(3), 657–687. https://doi.org/10.1007/s11422-008-9141-x.

Steffen, B., & Hossle, C. (2017). Assessing students’ performances in decision-making: Coping 
strategies of biology teachers. Journal of Biological Education, 51(1), 44–51. https://doi.org/1
0.1080/00219266.2016.1156012.

Sund, P. (2016). Discerning selective traditions in science education: A qualitative study of teach-
ers’ responses to what is important in science teaching. Cultural Studies of Science Education, 
11(2), 387–409.

Tidemand, S., & Nielsen, J. A. (2017). The role of socioscientific issues in biology teaching: From 
the perspective of teachers. International Journal of Science Education, 39(1), 44–61. https://
doi.org/10.1080/09500693.2016.1264644.

Ural Keles, P., & Aydin, S. (2017). Class teacher candidates’ opinions on Genetically Modified 
Organisms (GMO). Journal of Education and Practice, 8(12), 145–150.

Yapicioglu, A. E., & Kaptan, F. (2017). A mixed method research study on the effectiveness of 
Socioscientific issue-based instruction. Egitim Ve Bilim-Education and Science, 42(192), 113–
137. https://doi.org/10.15390/eb.2017.6600.

Zeidler, D. L., Sadler, T. D., Simmons, M. L., & Howes, E. V. (2005). Beyond STS: A research- 
based framework for socioscientific issues education. Science Education, 89(3), 357–377. 
https://doi.org/10.1002/sce.20048.

Jan Alexis Nielsen is Associate Professor at the Department of Science Education at the 
University of Copenhagen, Denmark. His research focuses on the understanding and assessment 
of generic competences. He has investigated students’ socioscientific argumentation and teachers’ 
beliefs about teaching socioscientific issues. He has also worked closely with teachers to build 
assessment frameworks for inquiry, modelling and innovation competence. Over the past 12 years, 
he has participated in a range of international and national projects related to inquiry and/or socio-
scientific issues.

J. A. Nielsen

https://doi.org/10.1007/s11422-008-9141-x
https://doi.org/10.1080/00219266.2016.1156012
https://doi.org/10.1080/00219266.2016.1156012
https://doi.org/10.1080/09500693.2016.1264644
https://doi.org/10.1080/09500693.2016.1264644
https://doi.org/10.15390/eb.2017.6600
https://doi.org/10.1002/sce.20048

	Chapter 2: Teachers and Socioscientific Issues – An Overview of Recent Empirical Research
	2.1 Introduction
	2.2 Pre-service Science Teacher’ Relations to SSI
	2.3 Science Teachers’ Relations to, and Experiences with, SSI
	2.4 Conclusions
	References




