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Presentation of the content of the online material in the teacher professional development (TPD) sessions
Umeå University, Sweden

The TPD presentations are online (in Swedish) at the following website:
https://larportalen.skolverket.se/#/modul/2-natur/Gymnasieskola/504-SNI

The TPD design includes both online resources and face to face meetings, which are repeated in several cycles and where teachers act in several roles i.e. learners, developers, reflective practitioners. The cycles are repeated with different content and increased challenge for the teachers. In the outline document, the instructions for the face to face meetings are described (see Outline_Lessonplan_UmU). Here the content of the online resources is described. 

The online resources consist of research-based SSIBL articles directed at teachers, videos of experienced teachers’ discussions and examples of SSIBL teaching scenarios (see one example in Handouts_UmU). In part A of the cycle, before the face to face meeting, the teachers read and reflect upon research-based SSIBL texts individually and other support material as individual preparation. No power-point presentations are used in the TPD, because the face to face meetings build on the participants’ own questions and reflections from their individual preparation.

In the following, a short description of the content of the eight themes in the support material is presented.

1. Introduction to SSIBL education
Part one starts with describing the main motives for SSIBL education: increasing students’ interest and agency and the possibility for developing generic skills in addition to scientific literacy. The texts provide examples and results from research studies showing students learning during SSIBL education. The second text describes a model for teachers planning and designing a teaching scenario, i.e. important aspects to consider before designing the task for students. The model describes the importance of alignment between choice of authentic issue, inquiry, type of dilemma or conflict of interest and student’s use of developed knowledge. Also, examples of scaffolding for a dialogic classroom are described. The third article is a report by a journalist visiting a chemistry classroom where students were learning about stoichiometry through SSIBL teaching. In the two videos, a teacher team experienced in SSIBL-teaching and students discuss their experiences of learning and teaching through SSIBL.
https://larportalen.skolverket.se/#/modul/2-natur/Gymnasieskola/504-SNI/del_01/

This section is described in more detail in Outline_Lessonplan_UmU. 

Articles:
Ottander, C. Ottander, K. (2016). Education based on socio-scientific issues and inquiry based learning (SSIBL). [Undervisning utifrån samhällsfrågor med naturvetenskapligt innehåll]
Ottander, C. Ottander, K. (2016). Preparing teaching scenarios in SSIBL education [Planera för undervisning genom SNI].
Sundström, U. (2016). Authentic lesson with strong reactions. [Verklig lektion ger stark reaktion]

Videos:
Teachers’ talk about SSIBL education (English subtitles). [Lärare samtalar om SNI-undervisning]
Umeå universitet
https://www.youtube.com/watch?v=59boUIIa4nI

Students talk about SSIBL education. [Elever samtalar om SNI-undervisning]
Umeå universitet
https://www.youtube.com/watch?v=RRej57eGW48

2. Communication, argumentation and action
The texts for this session give the teachers opportunity to deepen their knowledge about communication, argumentation and action, and the relationships between them.
Example of reflective questions in 2A:
· Should science education include argumentation activities that lead to decision making and actions? Why? How can that be implemented in a respectful way?
· What challenges are there in dealing with the students' feelings, values and personal ideology in teaching based on SSI? How can you handle these aspects as a teacher?
https://larportalen.skolverket.se/#/modul/2-natur/Gymnasieskola/504-SNI/del_02/

Articles:
Popov, O. (2016). From knowledge to action competence. [Vägen från kunskap till handlingskompetens]
Popov, O. Engh, R. (2016). Debate article and reflection of how to analyse it: Can physics help us reach the balance? [Debattartikel: Kan fysik hjälpa till att nå balansen?]

3. Critical evaluation
The articles give theoretical and practical tools for developing and evaluating the critical stance that characterizes science.
Example of a question for discussion in 3B:
· The text "The competences in critical thinking" addresses several aspects of critical thinking. Which of these do you think is most focused on in science education? Are there any aspects that should get more focus?
https://larportalen.skolverket.se/#/modul/2-natur/Gymnasieskola/504-SNI/del_03/

Articles:
Popov, O. (2016). The competences in critical thinking. [Förmåga att tänka kritiskt].
Popov, O. (2016). The battle of sunshine - Analysis of a sunscreen commercial. [Striden om solstrålar: reklamanalys och reklamkritik]

Video:
Teachers talk about inquiry in SSIBL education. [Lärarsamtal om SNI och undersökningar]
Umeå universitet
https://www.youtube.com/watch?v=peZQBRQLTCM

4. Scientific knowledge in SSIBL education
[bookmark: _gjdgxs]The text presents result from research on pupil’s development of scientific knowledge and their use of knowledge in different situations. Based on this, teachers will be able to reflect, discuss and test how they can further develop SSIBL teaching. The second text contains a SSIBL task and a transcript of students’ discussions concerning an article “Can the Earth feed us – Do we have enough food”. The task and the transcript are available in English in Handouts_UmU. During the sessions within this theme, teachers will reflect on how different teaching traditions can have different consequences for how students perceive the science and the social issues, and how knowledge is used in different contexts.
https://larportalen.skolverket.se/#/modul/2-natur/Gymnasieskola/504-SNI/del_04/

Articles:
Ottander, K. Christenson, N. (2016). The role of science in socio-scientific issues. [Naturvetenskapens roller i SNI].
Ottander, K. Christenson, N. (2016). One SSI task and transcript of one student discussion. [Exempel på elevdiskussion]

5. Conflicts of interests and action competence
The articles in this theme deepen the knowledge concerning SSIBL teaching based on media reports of risks, conflicts of interest or ethical dilemmas. The teachers will be able to share and discuss reported dilemmas of teaching science content that includes both scientific knowledge and values, norms and ethical aspects. Furthermore, when working with this theme the teachers will be given the opportunity to reflect on their own work in supporting students learning about natural science, as well as having opportunities to develop empathy, care, responsibility and a willingness to act. In other words, to support students in developing action competences.
Examples of reflective questions in 5A:
· Reflect on how teacher authority, values and political perception affect the classroom and what consequences it will have for the students. How do you think about your role as a teacher?
· A good starting point for teaching based on SSI is that students can investigate conflicts of interests and ethical dilemmas. What can students learn by such investigations?
https://larportalen.skolverket.se/#/modul/2-natur/Gymnasieskola/504-SNI/del_05/

Articles:
Malmberg, C. (2016). Conflicts of interests and action competence. [Intressekonflikter och handlingskompetens]
Lundström, M. Ottander, C. (2016). Reports about SSI in media and education about risks. [Medierapportering av SNI och undervisning om risk].
Ottander, C. Ottander, K. (2016). Emotion, values and ethics in SSIBL education. [Känslor, värderingar och etik i undervisning av SNI].

6. Cultural and historical perspectives in SSIBL education
The National Agency of Education in Sweden points out the importance of teaching for developing an understanding of how science and society have mutually influenced and affected each other. The text and the video here give theoretical and practical examples for teachers to read, reflect upon and discuss.
Planning activity in 6B:
Plan, in collaboration, an activity focusing on historical and cultural perspectives when investigating SSI. What is the purpose of the activity and what can students learn from being familiar with the historical and cultural perspectives of science?
https://larportalen.skolverket.se/#/modul/2-natur/Gymnasieskola/504-SNI/del_06/

Article:
Popov, O. Christenson, N. (2016). Historical and cultural perspectives in SSIBL education. [Historiskt och kulturellt perspektiv på kunskap och SNI].

Video:
Socio-scientific issues – yesterday, today and tomorrow [SNI - igår, idag och imorgon]
https://www.youtube.com/watch?v=apiPJM56COU

7. Students’ reports and assessment
This theme presents the challenges associated with assessing students’ work during SSIBL teaching. The text presents different models for evaluating the quality of students’ (written and oral) argumentation. One example is the framework by Christenson and Chang Rundgren (2015) described in Journal of Biological Education, 49(2), 204-212.
Individual preparation activity in 7A:
· Make an assessment of the student's argumentation in the text "One example of a student’s written report and examples of tools for assessment" using the matrices and the framework. Motivate your assessments. Make notes and bring these to the face to face meeting. 
https://larportalen.skolverket.se/#/modul/2-natur/Gymnasieskola/504-SNI/del_07/

Articles:
Christenson, N. Ottander, K. (2016). Students’ reports and assessment. [Redovisning och bedömning].
Christenson, N. Ottander, K. (2016). One example of a student’s written report and examples of tools for assessment. [En elevs skriftliga redovisning].

Videos:
Collaborative talk about assessment of a role play. 
https://www.youtube.com/watch?v=uIvpPMXizVQ

Formative assessment of students’ questions for inquiry. 
https://www.youtube.com/watch?v=loJc0_PfqVs



8. Reflection and analysis
The final theme returns to the critical aspects of SSIBL, that is combining socio-scientific issues (SSI) with inquiry-based learning (IBL) and citizenship education (CE) to develop understanding of responsible research and innovation (RRI). The article recaps the competencies teachers need to scaffold students and reports on how research discusses this. The aim of the text is to give opportunities to mirror their own teaching in what is presented in the research literature and also to provide models for teachers to reflect on their developmental process. Hence the text contains a description of different models, to provide teachers with tools to reflect on their activities and to analyse their own classroom practice. The three models are based on theories for development of PCK, analyzing teaching traditions and professional development. This is to deepen teacher’s professionalism, and also to allow teachers to identify areas they want to develop further.
https://larportalen.skolverket.se/#/modul/2-natur/Gymnasieskola/504-SNI/del_08/

Article:
Ottander, K. Ottander, C. (2016). SSIBL education – looking back. [Samhällsfrågor med naturvetenskapligt innehåll - en tillbakablick].
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