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Use of media and mapping controversy
Introduction and objectives
The main aim is to support the development of specific skills related to the use of
media for didactic purposes. Current news and social media may trigger
students’ interest and engagement and offer meaningful scenarios for the inquiry
of socio-scientific issues, bringing a sense of relevance and authenticity to the
science classroom.
Special attention is given to the identification of different types of arguments
(scientific, societal, environmental, economical, ethical…) and the analysis of
implications at different levels (individual, collective, local, global…).
Additionally, this activity provides opportunities to discuss the objectivity and
reliability of various sources of information as well as the identification of
potential bias and conflicting interests.

What to do?
1.

Have a look at the media and select a recent new dealing with a relevant
socio-scientific issue, which could be of special interest to your students.

2.

Once you have selected the new and the issue to focus on, search for
more information on the topic. Try to identify as many perspectives as
possible and contrast different sources and types of information.

3.

Discuss all the information found with the rest of the group and classify it
according to their nature, focus or quality. You can use the following
criteria:

4.

•

Nature of the arguments: scientific, social, ethical, economical,
environmental, health…

•

Level of analysis or scope: individual, collective, local, global…

•

Reliability and objectivity of the information provided. Identification
of potential biased or particular interests.

Reflect on and describe how you would use this scenario for promoting
critical thinking, responsible decision-making and scientific literacy in
your students.
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Session 4

Immersion Task

This session is based on module 4. Asking Questions developed by PRIMAS.
PRIMAS, Promoting inquiry in mathematics and science education across Europe
(2010). Retrieved from http://primas-project.eu/modules/modules-english/
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Activity 1: Introductory activity

"Sand Clock", "Ban Cola" & "Environmental issues"
In these contexts (see attached pictures), you have to identify and describe at
least two different learning situations. Try to make different questions for each of
them. What purpose do this questions have?

Credits: Pictures from Compass, Pollen and Engage (European Projects)
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Activity 2: Type of Questions
Which type of questions raised in science classrooms? What function do
your questions serve?
Which kind of questions do you know? Could you classify them?

For what purpose do we ask the questions?
Which types of questions do you use most frequently? (or do you think you can
use?

Regarding questioning: What common mistakes do you think teachers make
when they are asking questions?
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Activity 3
What kind of questions promote inquiry-based learning?
What types of questions seem to encourage inquiry-based learning?

Give a few examples that you identify as effective questionning to be used
your science sessions

in

After reading the following annex reflect on these ideas and about its implications
in your forthcoming own practice.
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Annex
Five principles for effective questioning
1.- Plan to use questions that encourage thinking and reasoning
Really effective questions are planned beforehand. It is helpful to plan sequences
of questions that build on and extend students' thinking. A good questioner, of
course, remains flexible and allows time to follow up responses.

Beginning an
inquiry

Progressing
with an inquiry

Interpreting
and evaluating
the results of
an inquiry

Communicating
conclusions
and reflecting

• What do you already know that might be useful here?
• What sort of diagram might be helpful?
• Can you invent a simple notation for this?
• How can you simplify this problem?
• What is known and what is unknown?
• What assumptions might we make?
• Where have you seen something like this before?
• What is fixed here, and what can we change?
• What is the same and what is different here?
• What would happen if I changed this… to this...?
• Is this approach going anywhere?
• What will you do when you get that answer?
• This is just a special case of ... what?
• Can you form any hypotheses?
• Can you think of any counterexamples?
• What mistakes have we made?
• Can you suggest a different way of doing this?
• What conclusions can you make from this data?
• How can we check this calculation without doing it all again?
• What is a sensible way to record this?
• How can you best display your data?
• Is it better to use this type of chart or that one? Why?
• What patterns can you see in this data?
• What reasons might there be for these patterns?
• Can you give me a convincing argument for that statement?
• Do you think that answer is reasonable? Why?
• How can you be 100% sure that is true? Convince me!
• What do you think of Anne's argument? Why?
• Which method might be best to use here? Why?
• What method did you use?
• What other methods have you considered?
• Which of your methods was the best? Why?
• Which method was the quickest?
• Where have you seen a problem like this before?
• What methods did you use last time? Would they have worked
here?
• What helpful strategies have you learned for next time?
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2. Ask questions in ways that include everyone
It is very important that everyone is included in thinking about the questions
asked. Here are three ways that teachers have tried to achieve this:
•
Use a 'no hands up' rule. After a few hands have gone up some
students stop thinking because they know that the teacher will not ask them.
When students have their hands up they too stop thinking as they already have
the answer they want. "No hands up" encourages everyone to keep thinking as
anyone may be called upon to respond.
•
Ask questions that encourage a range of responses. Rather than
asking for specific right answers, ask for ideas and suggestions: "How can we get
started on this?", "What do you notice about this?" Everyone will then be able to
offer a response.
•
Avoid teacher - student - teacher - student 'ping pong'. Encourage
students to listen to and to reply to each other's responses. Aim for a pattern
more like: teacher - student A - student B - student C - teacher.
•
Arrange the room to encourage participation. Think about where
students are sitting – are there some who cannot hear? Can students see and
hear one another so that they can respond to the points that another student
makes? It is often better to sit students in a U-shape, if possible.
3. Give students time to think
The time interval between a teacher asking a question and supplying the answer
herself, or following up with an additional question or comment, is commonly
called 'wait time'. For many teachers, the mean wait time is less than one second
(Rowe (1974)1). When teachers increase this wait time to between three and
five seconds the research shows that students begin to:
•
respond at greater length and with greater confidence;
•

offer more unsolicited, but appropriate, responses;

•

offer more diverse, alternative explanations;

•

relate responses to those from other students.

Increasing wait time is difficult. Silence in a classroom can be hard to bear!

1 Rowe, M. B. 1974. Wait time and rewards as instructional variables, their influence on
language, logic and fate control. Journal of Research in Science Teaching 11:81-94.
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•
Talk to students about 'wait time'. Make sure that students know that
they must take time to think before responding. (Some teachers even make
themselves wait by counting slowly to themselves: "One, two, three, four, got to
wait a little more"!)
•
Use "Think - Pair - Share". Ask the question, give 10 seconds thinking
time and then allow 30 seconds for talking to a partner. After this, everyone
should be ready with an answer and they should know that anyone may be asked
for what they think.
•
Use mini whiteboards. Ask the students to spend 30 seconds thinking
about the problem and jotting ideas for the solution onto their mini whiteboards.
Then ask the students to share the ideas they had for starting the problem
4. Avoid judging students' responses
Interestingly, Rowe (1974) found that if a teacher made judgmental comments,
even positive ones such as “Well done!”, then this negatively affected students'
verbal performance even with the lengthened wait times. Task persistence was
greatest where verbal rewards were fewer. When a teacher judges every
response with 'yes', 'good', 'nearly' and so on, students are likely to reason to
themselves:
"The teacher said that was good. That is not what I was going to say. So what I
was going to say cannot be good. So I won't say anything."
Ask open questions that permit a greater variety of responses and reply to
students with comments that do not close off alternative ideas.
"Thank you for that, that is really interesting. What other ideas do people have?"
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5. Follow up students' responses in ways that encourage deeper thinking
The following approaches encourage further thinking and dialogue:
Ask students to repeat
their explanation
Invite students to
elaborate
Challenge students to
offer a reason
Cue alternative
responses
Support with non-verbal
interest
Encourage students to
speculate.
Make challenging
statements
Allow rehearsal of
responses
Encourage students to
ask questions
Ask students to think
aloud
Encourage students to
make connections
Thinking aloud with
students

• Can you just say that again?
• Can you just say a little more about that …
• Can you explain why that works?
• Can you suggest another way of doing this?
• Nod head, rotate hand to indicate that you want
more ...
• What would happen if...?
• Someone in this group said … were they right?
• Try out the answer on your partner first.
• Would anyone like to ask Pat a question about
that?
• Can you go through that step by step?
• Can you remember something else we did like
this...?
• Let's think this through together ...
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Designing SSIBL
Session 5 classroom activities
and evaluating them
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DESIGN AND EVALUATION OF SSIBL ACTIVITIES
Introduction
These activities are focused on designing a task for inquiring about socioscientific issues (SSIBL). You then analyse whether this task meets the quality
criteria showed Table 1. In order to design the task, you will follow different
steps, grouped into three stages:
a) search for information
b) find and establish relationships with curriculum and design
c) evaluation

Guidelines for student teachers
a) Search for information
•

Have a look at the media and select a recent news article dealing with a
relevant socio-scientific issue, which could be of special interest to your
students.

•

Once you have selected the news and the issue to focus on, search for
more information on the topic. Try to identify as many perspectives and
opinions as possible (scientific, social, economic, environmental, ethical or
moral). Sources to address the issue from an individual (personal opinion),
local (where more people are affected) or social (where an impact is
detected on society) points of view have to be identified. Contrast different
sources and types of information.

•

Now, you have to prepare a global view that allows you to position
yourself. Describe how this scenario for promoting critical thinking,
responsible decision-making and scientific literacy in your students would
be used.

b) Curriculum relationships and design

•

You have to look for specific links with the science curriculum, define
learning outcomes and discuss how you would assess these learning
outcomes related to the SSIBL activity being designed.

•

Describe how the task would be introduced and how the work in class
would be organized and guided. To do this, take into account the selected
news, and pose questions for guiding the research and reasoning of the
students towards key aspects.
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•

Define the final product you will ask the students to create.

•

Describe how you would evaluate the learning outcomes outlined above.

c) Evaluation and improvement

•

Use Table 1 to self-evaluate and improve your designed task.

•

Present your complete designed task, as well as a final paragraph
summarizing the changes and improvements introduced in the final design
after the self-evaluation process.
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Table 1. Criteria to improve the design of SSIBL classroom activities based on the SSIBL model
Dimension
Authenticity

Media and resources

ICT

Dimensions
(mapping
controversy)
Overarching question

Making decisions
(Active citizenship)

Evaluation

Criteria

Quality
(1-10)

Feedback for
improvement

The topic used is: socially-relevant, engaging and interesting for students

Engaging introduction based on media (video, news article)
Multi-perspective
Validity and reliability issues

The chosen topic reveals the existence of uncertainties and risks derived
from scientific and technological development and the complex interactions
between science, technology and society
Different interest groups
Multiple dimensions (scientific, ethical, economic…)
Promotes reasoning and argumentation
Supports students in working productively

Students make decisions and take action about SSI

Consistent with learning objectives
Considering knowledge, skills and dispositions related to SSIBL
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Session 7 Formative Evaluation
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FORMATIVE EVALUATION
Please fill this questionnaire in. Give reasons to your answers.
To what extent do you agree with (1 completely disagree, 2 disagree, 3 agree 4
completely agree)
Give reasons
1. Inquiry approaches are important for science
education
2. SSI are important in science education
3. This course has helped me to develop a good
understanding of inquiry approaches
4. This course has helped me to know how to use
inquiry in the science classroom
5. This course has helped me to develop a good
understanding on socio-scientific issues in science
education
6. This course has helped me to know how to use
socio-scientific issues in the science classroom
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