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Outline of webinar

Seven recommendations for teaching science:
Preconceptions

Self-regulation

Modelling

Memory

Practical work

The language of science

Feedback

N o a0 b~ 0w DN







Quiz

The current state of t he evidence base

1. Feedback on how students complete a task is more effective than general
praise (True or False)

2. Metacognition and self-regulation cannot be taught rather it is found within
the innate ability of the student (True or False)

3. Feedback for students is most effective when targeted to (select the three
most effective):

a) self, task, process and self-regulation (e.g. self is most effective and self-regulation is
least effective)

b) self-regulation, process, task and self

c) self, self-regulation, process and task

d) process, self, task, self-regulation

5 @E4L



Seven recommendations for science teaching

Preconceptions: Build on the ideas that students bring to lessons.
Self-regulation: Help students direct their own learning.
Modelling: Use models to support understanding.

Memory: Support students to retain and retrieve knowledge.

a bk~ O DdDPRE

Practical work: Use practical work purposefully and as part of a learning
sequence.

6. The language of science: Develop scientific vocabulary and support students
to read and write about science.

Feedback Use structured feedback to move on students thinking.
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https://educationendowmentfoundation.org.uk/tools/guidance-reports/improving-secondary-science/

Preconceptions: Build on the ideas that students bring to
lessons

A Cognitive conflict is an effective wa:
helping them reconstruct their existing ideas.

A Misconceptions can be difficult to shift, but doing so can lead to big gains in
learning, particularly for threshold concepts. Diagnostic questions and small
group discussions can be useful for identifying misconceptions.

A Changing thinking takes time and students need to revisit ideas and be
shown different examples to develop their thinking.
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https://educationendowmentfoundation.org.uk/tools/guidance-reports/improving-secondary-science/

How to identify student misconceptions

Diagnostic questions i multiple choice questions with the incorrect options
carefully designed to uncover common misconceptions.

Which of the following parts of an animals' body are made of cells?
a) The muscles, but not the brain

b) The brain, but not the muscles

c) Both the muscles and brain

d) Neither the brain nor the muscles
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https://educationendowmentfoundation.org.uk/tools/guidance-reports/improving-secondary-science/

How to identify student misconceptions

Class and small group discussions
A Misconceptions can be uncovered through dialogue.
A Ask students to write down or discuss what they know about a topic.

AA |ist of studentsodo ideas can be kept
show students how their thinking has changed over the course of several
lessons.
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https://educationendowmentfoundation.org.uk/tools/guidance-reports/improving-secondary-science/

Develop students’ thinking through cognitive conflict and
discussion

A Cognitive conflicti s an effective way of moving
them reconstruct their existing ideas.

A Students make unexpected observations which challenge their misconceptions
and restructure thinking to accommodate new evidence.

A An example is to show that air in a blocked syringe can be compressed into a
smaller volume (for examples using a 100cm? syringe and showing that the air
can be compressed to 50cm?3) but that a liquid and solid can not.
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Allow enough time to challenge misconceptions and change

thinking

A Some misconceptions can take time to shift, so it is important to use
formative assessment to check that thinking has changed in the long-term.

A Many misconceptions link to threshold concepts. Threshold concepts are
likely to be:

Transformative T they result in a change in perception of a subject and may involve a shift
In values and attitudes.

Irreversible T the resulting change is unlikely to be forgotten.

Integrative i they expose a previously hidden interrelatedness between other concepts
within a discipline.

Potentially troublesome 7 students may have difficulty coping with the new perspective
that is offered.
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https://educationendowmentfoundation.org.uk/tools/guidance-reports/improving-secondary-science/

1.2
Understand how students learn

1.5

Differentiate teaching to meet the specific
learning needs of students across the full range

Demonstrate knowledge and understanding of research into how students learn of abilities

and the implications for teaching.

Demanstrate knowledge and understanding of strategies for differentiating
teaching to meet the specific learning needs of students across the full range of

abilities.
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