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Course outline and lesson plans for SSIBL in-service teacher professional development (TPD) sessions

Teachers as designers and co-designers of SSIBL activities

Umeå University, Sweden

Overview course outline
The course outline is for in-service science teachers in secondary and upper secondary school (14-18 year olds). Table 1 presents an overview of the course and the intended learning objective of the TPD.

Table 1. Overview and course outline

	Short summary

	In the TPD design, both face-to-face and online material is included. The lesson plans for the TPD are presented as online material in Swedish, available at (https://larportalen.skolverket.se/#/modul/2-natur/Gymnasieskola/504-SNI ). During the TPD, the teachers have several roles, i.e. as learners, developers, reflective practitioners and these are repeated in several cycles with different content and increased challenge (see Tables 2 and 3). Furthermore, the teachers also act as experts, both in the TPD material and with each other. Hence, the design promotes a culture of “collaborative designers”. 

	Duration
	The duration of the TPD is about 30-35 hours, implemented during one semester or over a school year.

	Intended learning objectives of the TPD

	The teachers can:
O1. develop SSIBL teaching scenarios and activities
O2. reflect on current educational demands and the kind of science education required for the 21st century
O3. reflect on the various elements of the SSIBL framework and on the competencies required for these elements to be implemented in science classrooms
O4. reflect on companion-meanings of different teaching approaches, i.e. comparing authoritative with critical and pluralistic teaching, and the effects the approaches have on the development of students’ competences; for example, critical thinking and scientific literacy
O5. develop, implement and assess SSIBL activities in their science classrooms and afterwards have and give feedback and follow-up discussions
O6. evaluate the implementation of their SSIBL activities in terms of (a) their teaching effectiveness and (b) pupil learning 
O7. critically reflect on their own competencies in relation to teaching based on SSIBL and identify areas for further professional development
O8. engage with research-based literature on aspects relating to the SSIBL framework



The TPD module consists of eight sections (1-8) and each section consists of four different parts (A, B, C and D) (Table 2). Each section has a specific theme and focuses on specific elements of the SSIBL framework and explores it in different ways (Table 2). Lesson plan for theme 1 in the TPD – “Introduction to SSIBL education'', presented below, is an example of how part A-D are applied to one of the 8 sessions. All eight sections follow this structure.

Table 2. Description of the content and activities in the TPD module
	Session no: Themes in the SSIBL module
	Session no.
	Activities

	1: Introduction to SSIBL education
	1.A

	Individual preparation: Research-based SSIBL texts directed at teachers; videos of experienced teachers’ discussions; reflective questions; examples of SSIBL teaching scenarios

	
	1.B
	Collaborative discussions and planning of activities for students

	
	1.C
	Teaching – try the activity in school

	
	1.D
	Reflective tasks and discussions based on experiences

	2: Communication, argumentation and action
	2.A-D
	As above

	3: Critical evaluation
	3.A-D
	As above

	4: Scientific knowledge about SSIBL-education
	4.A-D
	As above
One example is presented in English: Handouts_UmU

	5: Conflicts of interests and action competence
	5.A-D
	As above

	6: Cultural and historical perspectives in SSIBL-education
	6.A-D
	As above

	7: Students’ reports and assessment
	7.A-D
	As above

	8: Reflection and analysis
	8.A-D
	As above



In part A, the teachers individually read and reflect upon research-based SSIBL texts, videos and teaching activities. The material also offers questions to scaffold the teachers’ reflections (Table 3). Part B consists of two components, collaborative discussion and collaborative planning of SSIBL activities. The teachers meet and discuss the texts and their personal reflections and move on to collegial planning of an activity based on the specific theme. In part C the teachers try the activity in the classroom and reflect individually about the activity. Part D consists of a collaborative discussion and reflection about the activities performed.
In the TPD design, the teachers have the opportunity to act in several roles i.e., learners, developers, reflective practitioners (Table 3). This is also repeated in several cycles with different content and increased challenge. In Presentations_UmU the content of the eight sections is described. Furthermore, the teachers are also treated as experts, both by the TPD material and by each other. Hence, the design promotes a culture of “collaborative designers”.

Table 3. Questions and requests used to scaffold teachers when reading, planning, acting and reflecting on SSIBL activities. Examples are shown for the first part where SSIBL teaching is introduced and focuses on how to create interest and student’s active participation.

	
	Duration
	Teacher as:
	Scaffolding

	A
	1 hour
	learner and reflective practitioner
	Examples of questions as support during reading of text:
· Compare your own experiences of how to create interest and student’s active participation with examples mentioned in the text.
· Compare your own experiences of working with authentic questions and inquiry-based learning of socio-scientific issues.
Reflective questions to prepare for collaborative discussion and planning of activities.
· Identify authentic socio-scientific issues which are relevant for the curriculum.
· Reflect upon relevant aims and learning goals in relation to the SSI.
· Reflect upon how teachers can and should act in relation to the starting point that may contain a biased view of the issue.
· Reflect upon what is needed to involve students in active participation.

	B
	1,5 hours
	reflective practitioner, learner and developer
	The supervisor gives an opportunity for all teachers to share and discuss questions which have arisen, reflections and experiences from part A.
In part one, the teacher creates a task aimed at stimulating curiosity and raising student questions about an authentic issue. The teachers collaboratively plan and discuss aims and learning goals for the student activity.

	C
	One lesson
	teacher and reflective practitioner
	Teach, and pay attention to how students respond, in relation to what you and your colleagues expect (reflection in action).
Write down your reflections (reflection on action) and bring it to the next collaborative discussion (part D).

	D
	1 hour
	reflective practitioner and learner
	Share reflections from part C.
Examples of reflective questions to strengthen the collaborative discussion and to further develop teacher knowledge: 
· Did you experience any conflict between planned learning goals and the focus of the students’ discussions?
· Were the authentic questions inclusive of all students? Why, or why not? 
· What teaching strategies did you use to include all students?



Lesson plan for theme 1 in the TPD - Introduction to SSIBL education
[bookmark: _GoBack]This is an example of how part A-D are applied to one of the 8 sessions. All eight sections are structured in the same way.

Session 1A - Individual learning and reflection (1h)

Learning goals
O2. reflect on current educational demands and the kind of science education required for the 21st century
O3. reflect on the various elements of the SSIBL framework and on the competencies required for these elements to be implemented in science classrooms
O4. reflect on companion-meanings of different teaching approaches i.e. comparing authoritative with critical and pluralistic teaching, and the effect of approaches on the development of students’ competences, for example, critical thinking and scientific literacy
O8. engage with research-based literature on aspects relating to the SSIBL framework

The teachers act as learners and read two research-based SSIBL texts directed at science teachers (see Presentations_UmU; and full text in Swedish at https://larportalen.skolverket.se/#/modul/2-natur/Gymnasieskola/504-SNI/del_01/. They also read one popular science text about SSIBL education and watch two short videos (https://www.youtube.com/watch?v=59boUIIa4nI ). One video shows teachers discussing SSIBL-education and one video shows students discussing SSIBL-education. There are also reflective questions to support scaffolding learning and reflection. 

Session 1.B - Collaborative learning and designing teaching scenarios (1,5 h)

Learning goals:
O1. develop SSIBL teaching scenarios and activities
O2. reflect on current educational demands and the kind of science education required for the 21st century
O3. reflect on the various elements of the SSIBL framework and on the competencies required for these elements to be implemented in science classrooms
O4. reflect on companion-meanings of different teaching approaches i.e. comparing authoritative with critical and pluralistic teaching, and the effected of approaches on the development of students’ competences, for example, critical thinking and scientific literacy
O5. develop, implement and assess SSIBL-based activities in their science classrooms and afterwards have and give feedback and have follow-up discussions

[bookmark: _gjdgxs]The teachers act as learners, reflective practitioners and developers. First, the teachers discuss their reflections from session 1A and then they move on to collaboratively develop teaching activities. Each part takes about 45 minutes.

Here we present “teachers as designers” by exemplifying the process and the teaching activities developed by teachers during the first cycle of the TPD. The teachers should create an activity collaboratively, aiming to stimulate curiosity and raise students’ questions about an authentic issue.

Activity - teachers as designers 
In the first round (1B) the teachers, collaboratively design a short activity to use in their classrooms. After discussing several teaching opportunities which stimulates students’ curiosity and creates a dialogic classroom, such as concept cartoons, verbal tennis and speed-dating, the teachers shall choose and develop one activity relevant for their classes.
For example:
Speed-dating – an activity easily done in classrooms in relation to a range of different subject matter areas. In speed-dating the students are given a claim and half the students are asked to argue in favour of the statement and half against. After some time, ask the students to change partner and standpoint. This is then repeated. 
The statements for a Baltic Sea theme could be:
· Ban cod-fishing in the Baltic sea
· No regulation at all on cod-fishing
· Raise taxes on cod from the Baltic sea

The statements for other ecology themes could be:
· Only serve vegetarian food at school
· If humans only eat vegetarian food, there should be more food for the world population

Even though this is a relatively simple teaching activity, the design process involves teacher discussions about the relationship between content knowledge, dilemmas and values. It also involves discussions about how much knowledge students need beforehand and dilemmas between teaching for development of competences (arguing) and content knowledge.

Session 1.C - Trials in the classroom

Learning goals: 
O6. evaluate the implementation of SSIBL activities in terms of (a) their teaching effectiveness and (b) pupil learning 
O7. critically reflect on their own competencies in relation to teaching based on SSIBL and identify areas for further professional development

The teacher trials the developed activity in their classroom and reflects upon what is happening in relation to the intended goals.

Session 1.D - Collaborative reflection (1h)

Learning goals: 
O6. evaluate the implementation of SSIBL activities in terms of (a) their teaching effectiveness and (b) pupil learning 
O7. critically reflect on their own competencies in relation to teaching through SSIBL and identify areas for further professional development

In the discussions after their teaching (1D), where teachers act as reflective practitioners, typically the teachers are very positive. They are likely to experience: 
· Highly active students and very good engagement
· Good learning opportunities about argumentation – teachers then share experiences and questions about how to take this opportunity further
· Teachers see how this activity could be used to fulfil different aims within education (raise students’ curiosity questions, develop a need to know, etc.)

The teachers can also discuss dilemmas and share strategies for how to deal with quiet students, students with special needs etc. The teachers may also realize that even though the activity was “simple”, and they plan it together, nevertheless, the actual implementation with students can be performed in different ways. Discuss pros and cons with the different designs and outcomes among the teachers. 

All the materials are available in Swedish at:  https://larportalen.skolverket.se/#/modul/2-natur/Gymnasieskola/504-SNI
[image: ]1This work has received funding from the European Union’s Seventh Framework Programme for research, technological development and demonstration under grant agreement no 612438.  www.parrise.eu
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