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@ General overview and aim

The main aim of this module is to provide student-teachers with the opportunity to reflect
on how students’ learning may be assessed in lessons involving SSI. The module will introduce
assessment related to SSI and debates surrounding this issue.

Student-teachers are provided with a concrete example of an environmental SSI such that
they experience learning through this context. They will go through the inquiry process
proposed in the module and experience the assessment process themselves. Future teachers
will reflect on different aspects of assessment, such as assessing content and argumentation
and providing feedback to move students towards desired learning outcomes.

This module is related to:

LEARNING: Developing competences and inquiry skills required in dealing with
environmental SSI

TEACHING: Acquiring competences related to teaching and assessment of content and skills
related to SSI with the aim of improving learning and acquisition of skills.

This module assumes that prospective science and mathematics teachers have already been
introduced to SSI and the use of SSI in science and mathematics education. Reference to
Module 101 is recommended. This module is also linked to other modules such as 102, 105,
108, 109, 1010 and IO11.

‘: Relevant topics

This module emphasises the importance of formative assessment in the development of skills
and competences required when dealing with socio-scientific issues. Student-teachers will
reflect on the challenges involved in learning these competences and will get an insight on
how formative assessment may be included in their lessons.

§ Learning Outcomes

Student-teachers will be able to:

e List possible outcomes that may be achieved by students when learning through SSI
(Activity 1.1, 1.2).

e List possible challenges involved in achieving learning outcomes related to SSI
(Activity 1.2, 1.3).

e List possible challenges involved in assessing learning outcomes related to SSI
(Activity 1.2, 1.3).

e Identify limitations of tests or classroom exercises in assessing certain learning
outcomes related to skills and competences associated with SSI (Activity 1.3).
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Describe the characteristics of an inquiry process related to a SSI (Activity 2.1,2.4,
2.5, 2.6).

Discuss the dilemma involved in taking a position related to a SSI (Activity 2.1, 2.2,
2.3, 2.6, 2.7).

Describe how students can arrive at a decision related to a SSI based on a number
of considerations (Activity 2.6, 2.7).

Discuss the skills and competences that teachers need in order to lead and support
an inquiry activity related to SSlIs (Activity 2.1, 2.2, 2.3, 2.4, 2.5, 2.6).

Describe the knowledge and competences required when dealing with
environmental socio-scientific issues in their future teaching (Activity 2.1, 2.3, 2.6,
2.7).

Use a given rubric to evaluate competences (self and peer) related to
science /mathematics content and argumentation (Activity 3.1).

Discuss the benefits of self-evaluation and peer-evaluation on further development
of skills and competences related to SSI (Activity 3.1).

Outline how a rubric may be used for formative assessment as part of SSI lessons
(Activity 3.2)

Prepare a rubric for formative assessment for a SSI lesson with a specific year
group (Activity 3.2).

Flowchart and Module plan

This module consists of three sections, each composed of a number of activities. It includes
275 minutes of class sessions and homework. It includes tutor input, group discussions, an
inquiry, a debate, production of a short video and student presentations.

The structure is as follows:

What are the challenges associated with assessing skills and competences required
in SSI lessons? 45 minutes

What knowledge and competences do teachers need when assigning an inquiry
dealing with environmental socio-scientific issues? 110 minutes + 60 minutes + home
work

How can formative assessment support students in the development of skills and
competences required for dealing with SSIs2 70 minutes + home work
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What are the challenges associated What knowledge and competences

with assessment of skills and
competences required in SSI

lessons?

do teachers need when assigning an
inquiry dealing with environmental
socio-scientific issues?

* Activity 1.1: Introduction

* Activity 1.2: What outcomes are we
after when we teach through SSI?

* Activity 1.3: What challenges are
involved in assessing these outcomes?

® Activity 2.1: Introducing a
dilemma

* Activity 2.2: Initial opinion
forming

® Activity 2.3: Taking a position on
a controversy line

* Activity 2.4: Asking questions
related to the controversy.

® Activity 2.5: Planning an inquiry
related to the SSI.

* Activity 3.1: Introducing the
rubric.

* Activity 3.2: Reflection and
Evaluation using self- and peer-
assessment.

* Activity 3.3: How can a rubric be
used for formative assessment
as part of SSI lessons?

* Activity 2.6: Presenting results
of the inquiry.
® Activity 2.7: Arriving at a

k / decision
o %

1. What are the challenges associated with assessment of skills and competences required
in SSI lessons? (45 minutes)

1.1. Introduction

9

This activity is intended to introduce the challenge of assessment of SSlIs to prospective
science and mathematics teachers. Teacher educators introduce the module using the ppt
presentation.

Duration: 5 minutes

This activity will contribute towards achievement of the following learning outcome:

e Student-teachers will be able to list possible outcomes that may be achieved by
students when learning through SSI.

1.2. What outcomes are we after when we teach through SSI?

m ¢ Duration: 30 minutes
) €X) 2= (&
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This activity is intended to lead student teachers to reflect on challenges related to the
assessment of skills and competences needed for dealing with SSis.

Teacher educators will involve student teachers in a think-pair-share brainstorming activity.
Reflections related to outcomes sought through the use of SSI in lessons and challenges
involved in achieving these outcomes are initiated.

This activity will contribute towards achievement of the following learning outcomes:
e Student teachers will be able to list possible outcomes that may be achieved by
students when learning through SSI.

e Student teachers will be able to list possible challenges involved in achieving learning
outcomes related to SSI.

e Student teachers will be able to list possible challenges involved in assessing learning
outcomes related to SSI.

1.3. What challenges are involved in assessing these outcomes?

Duration: 10 minutes

ek v
D

This activity will infroduce students to literature related to how skills and competences related
to SSlIs have been assessed and the challenges involved.

The teacher educator will give a short ppt presentation of key findings from literature.

This activity will contribute towards achievement of the following learning outcomes:
e Student teachers will be able to list possible challenges involved in achieving learning
outcomes related to SSI.

e Student teachers will be able to list possible challenges involved in assessing learning
outcomes related to SSI.

e Student teachers will be able to identify limitations of tests or classroom exercises in

assessing certain learning outcomes related to skills and competences associated with
SSI.

2. What knowledge and competences do teachers need when assigning an inquiry dealing
with environmental socio-scientific issues¢ 110 + 60 minutes + HW

2.1. Introducing a dilemma

ho
Duration: 20 minutes

This activity is intended to provide student teachers with a concrete example of an
environmental SSI such that they experience learning through SSI.
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Student-teachers will be presented with a dilemma related to an environmental SSI. The
teacher educator will present the issue using a handout with newspaper reports. The
dilemma being suggested is related to the use of pyrotechnics in the vicinity of towns and
villages as part of celebratory events. A case study of the use of fireworks in Malta is given
as an example. If this dilemma is not relevant enough for a particular group of student-
teachers one may use the context of a theme park that has a fireworks display every night
or the use of pyrotechnics by the military for training purposes. If these two are not relevant
or compelling enough one may replace this SSI with another.

This activity will contribute towards achievement of the following learning outcomes:

e Student teachers will be able to describe the characteristics of an inquiry process
related to a SSI.

e Student teachers will be able to discuss the dilemma involved in taking a position
related to a SSI.

e Student teachers will be able to discuss the skills and competences that teachers
need in order to lead and support an inquiry activity related to SSls.

e Student teachers will be able to describe the knowledge and competences required
when dealing with environmental socio-scientific issues in their future teaching.

2.2. Initial opinion forming

[ Duration: 10 minutes

1 {10

This activity is intended to place student-teachers in a position where they need to form an
opinion related to a specific environmental SSI.

Student-teachers are invited to think on an individual basis about the dilemma, write down

notes and form an opinion.

This activity will contribute towards achievement of the following learning outcomes:

e Student teachers will be able to discuss the dilemma involved in taking a position
related to a SSI.

e Student teachers will be able to discuss the skills and competences that teachers
need in order to lead and support an inquiry activity related to SSls.

2.3. Taking a position on a controversy line

82 (B

Duration: 20 minutes

This activity is intended to encourage student-teachers to share an opinion on the dilemma.

Student-teachers will be asked to position themselves along a line depending on their
extent of agreement with a statement related to the dilemma. They will also explain and
discuss their position and ask questions.

The position on the controversy line may be a physical position on a line formed in the
classroom or a position marked using digital tools.
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This activity will contribute towards achievement of the following learning outcomes:

e Student teachers will be able to discuss the dilemma involved in taking a position
related to a SSI.

e Student teachers will be able to discuss the skills and competences that teachers
need in order to lead and support an inquiry activity related to SSls.

e Student teachers will be able to describe the knowledge and competences required
when dealing with environmental socio-scientific issues in their future teaching.

2.4. Asking questions related to the controversy

Duration: 30 minutes

1 + i %®

Through this activity student-teachers will experience working on an inquiry.

They will start working on the inquiry related to the given SSI by formulating questions
related to the dilemma. Students are invited to think, on an individual basis, of questions
they would like to ask. Then they work in small groups on the questions they wish to
investigate.

This activity will contribute towards achievement of the following learning outcomes:

e Student teachers will be able to describe the characteristics of an inquiry process
related to a SSI.

e Student teachers will be able to discuss the skills and competences that teachers
need in order to lead and support an inquiry activity related to SSls.

2.5. Planning an inquiry related to the SSI

ﬂ % % Duration: 30 minutes + Home Work
+ 0

This activity will give student-teachers the opportunity to experience working on an inquiry.

Through this activity students will plan an inquiry related to the given SSI exercising their
ability to recognize information that is not available regarding the issue as well as the
ability to consider ways in which this information may be generated.

A handout may be used to introduce the task. Students are given time to start the planning
of their inquiry during the session. They are then given two weeks to work on the inquiry
and produce a video in which they present their findings and their position with respect to
the dilemma. Instead of the video, the teacher educator may opt to invite student teachers
to research a particular aspect and then share the expertise gained with the rest of the
class.

Alternatively one may opt to provide students with data from a study investigating the
effect of fireworks on air quality. Students are required to find ways of analysing the data
provided and using the information when presenting their arguments. This may be
particularly useful with mathematics student-teachers.
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This activity will contribute towards achievement of the following learning outcomes:

e Student teachers will be able to describe the characteristics of an inquiry process
related to a SSI.

e Student teachers will be able to discuss the skills and competences that teachers
need in order to lead and support an inquiry activity related to SSls.

2.6. Presenting results of the inquiry

D.. t- | Duration: 40 minutes

This activity will enable student-teachers to reflect on their work on the inquiry.
They will be given the opportunity to present the videos and discuss the inquiry, methods

used, findings and their position with respect to the dilemma

This activity will contribute towards achievement of the following learning outcomes:

e Student teachers will be able to describe the characteristics of an inquiry process
related to a SSI.

e Student teachers will be able to discuss the dilemma involved in taking a position
related to a SSI.

e Student teachers will be able to discuss the skills and competences that teachers
need in order to lead and support an inquiry activity related to SSls.

e Student teachers will be able to describe how students can arrive at a decision
related to a SSI based on a number of considerations.

2.7. Arriving at a decision

¢ “ % Duration: 30 minutes
- + .0

This activity is intended to give student-teachers the experience and challenge of trying to
arrive at an evidence-informed decision related to the SSI.

Through this activity student-teachers will arrive at a decision with respect to the dilemma
after considering different arguments, different interests, values, scientific ideas and
scientific uncertainties. They are invited to take action based on their decision such as writing
a letter to a newspaper or an authority and so on. This action is only intended as a
classroom action.

This activity will contribute towards achievement of the following learning outcomes:

e Student teachers will be able to discuss the dilemma involved in taking a position
related to a SSI.

e Student teachers will be able to describe how students can arrive at a decision
related to a SSI based on a number of considerations.
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3. How can formative assessment support students in the development of skills and
competences required for dealing with SSIs?

3.1. Introduction to the rubric

Duration: 10 minutes
“ s
+ (s

This activity is intended to introduce the rubric and the terms used in the rubric so that
student teachers will be able to use it. Other modules may be consulted too.

This activity will contribute towards achievement of the following learning outcome:

e Student teachers will be able to use a given rubric to evaluate competences (self
and peer) related to science /mathematics content and argumentation.

3.2. Reflection and Evaluation using self- and peer-assessment

A “ Duration: 40 minutes
%. + %@ an

This activity is intended to help student-teachers reflect on the benefits of self- and peer-
assessment for their students when teaching through SSls.

Through this activity student-teachers will work as a group and use a given rubric (handout)
to evaluate competences demonstrated in the videos related to the SSI dilemma. The rubric,
developed for this module, is based on Simon, Erduran and Osborne (2006); Schen (201 3);
Christenson and Rudgren (2015). The teacher educator will invite them to reflect on the
benefits of such an exercise on further development of skills and competences related to
SSI.

This activity will contribute towards achievement of the following learning outcomes:

e Student teachers will be able to use a given rubric to evaluate competences (self
and peer) related to science /mathematics content and argumentation.

e Student teachers will be able to discuss the benefits of self-evaluation and peer-
evaluation on further development of their students’ skills and competences related
to SSI.

3.3. How can a rubric be used for formative assessment as part of SSI lessons?

o0 @

This activity is intended to introduce students to the use of formative assessment during SSI
lessons.

Duration: 20 minutes + Home Work

Student-teachers will reflect on how a rubric may be used for formative assessment as part
of SSI lessons to provide feedback to students. They will work as a group to prepare a
modified rubric with wording appropriate for use with students of a particular year group.
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This activity will contribute towards achievement of the following learning outcomes:

e Student teachers will be able to outline how a rubric may be used for formative
assessment as part of SSI lessons.

e Student teachers will be able to prepare a rubric for formative assessment for a
SSI lesson with a specific year group.
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_E_.L Materials and resources

Presentation 1 (pptx). Teacher Educator “Socio-scientific issues and
Assessment”

Students’ handouts

Access to computers for internet research and collaborative work

’ Granularity

In Activity 2.3, the formation of the line may be skipped and replaced by a
discussion of views.

e Activity 2.5 may involve an open inquiry or an alternative task where students
analyse given experimental data.

e The Home Work related to activity 2.5 may be skipped.

e Activity 2.6 involving the videos prepared by the students may be replaced by a
discussion about the dilemma in order to arrive at a decision.
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@ Assessment

Different formative assessment strategies, among others, are introduced in the module.
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