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Structured talk:
structure and
bonding
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Learning objectives

1. Apply descriptions of covalent, ionic and metallic bonding to justify the different physical

properties of covalent, ionic and metallic structures.

2. Develop speaking and listening skills by using the structured talk foundations to help
manage your group's discussion.

3. Build a shared understanding of the structure and bonding in the different forms of
carbon, distinguishing between simple and giant structures from information about
physical properties.

4. Evaluate how successful your group’s word bridge is by comparing to the other
examples.




Foundations

* Knowledge: aim for accuracy when you speak.

°* Reasoning: when you say something, explain why you're saying it
(in other words, justify what you are saying).

*  Community: listen to others and show respect, even if you don't
agree with them.



Presenter Notes
Presentation Notes
These three starting points are from the accountable talk framework. Read more: https://educationendowmentfoundation.org.uk/education-evidence/guidance-reports/literacy-ks3-ks4 (page 27)



Speaking

* Take turns when speaking.
* Be prepared to change your mind.

* Clarify, summarise and build on each
other's ideas and respect other
people’s.

* |If you disagree, say so politely.

* |nvite someone to contribute by
asking a question.

* Come to ashared agreement.

Listening

Focus

Give the speaker your full attention.
Face them and give eye contact.

Do not interrupt.

Accept

Nod or smile to show that you
understand.

Listen with inferest and respect even
if you disagree.

Draw out

In response, summarise and seek
clarification rather than simply
stating your answer or opinion.




Roles

You will have either role A, B or C.
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A is the architect. B is the bridge builder. Cis the civil engineer.
They start. They respond. They summarise.




Build the bridge. Get from the start to
the finish by linking all the given words.

BUiIding WOI’d bl’idges START FINISH

¢

NN\
word - N « word

1 word “\word“ word word b
A starts the discussion frying to correctly P Y4
use as many words from the word bridge AN

table as they can.

Start with 30 seconds silent thinking time.

You have 2 minutes to build the best
bridge you can.

Start Fact

B responds, either reinforces (agrees with), »’ Sodiurg Cghifr:ﬁgriﬁcolg Teféoemple of
or fixes (disagrees with) the bridge started :

by A.
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Link these words

The Words

formula it i - formin
. . positive negative chloride g
Lastly, C summarises the bridge NaCl \. | sodium ons ions onfopellz
: represents networ
consfructed by A and B, seeks their P elecfrostatic | electrostatic forces | ~qlled a
agreement and feeds back to the class. forces of of repulsion lattice.
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like charges | opposite charges




Sentence starters

/ A is the architech /leh B is the \ / Cis the
. They start: ) bridge builder. E@j

/—‘\ civil engineer.
K /They respond: They summairise:

'I'know that ... and i’r’s. ‘Linking to that | would add ... " ‘| think you said ...

relevant to this discussion o

because ... ‘Considering what | already | . . |
. know about ... | think that ...’ Can you just explain ... ¢

‘I think that ...’

‘I am not sure about ... but | | suggest that we change fhat ‘What was your reasoning

‘Before | begin, remind me ‘Can you explain why you said

what ... means?’ thate’ ‘Have | got that right?’
‘Can you please help me to || "Have you thought of¢” ‘I'm not sure about ...
starte’

‘That's brilliant because ... ‘ ,
Do we all agree?¢

\ / \ / \‘Our final answeris ... " /




Ask yourself these questions

Before doing the task:
What do | see or hear that helps me understande

What are some steps | can take to figure this out?

During the task:

How can | tell if I'm doing a good jobe

Monitor

After doing the task:
How do | feel about this taske Why?¢

Evaluate




Worked example

Start Fact Finish
Sodium chloride is an example of a giant ionic laftice.
))’ Link these words :::
Words
The formula positive sodium ions negative chloride ions
NaCl electrostatic forces of electrostatic forces of forming an open
represents SireEten repulsion network called a
. . lattice.
like charges opposite charges

The formula NaCl represents positive sodium ions and negative chloride ions held in place by
the electrostatic forces of attraction between opposite charges and electrostatic forces of
repulsion between like charges, forming an open network called a latfice.



Presenter Notes
Presentation Notes
NB – the sample answers to the word bridges provided throughout this slide deck are just one of multiple possible correct answers. These are intended as a guide and not to be prescriptive, as fundamentally this resource is based on conversation. Reinforce this with your learners if necessary.



Word bridge 1

Talk in your three to build the word bridge, from the start to the finish. Link
the words and use the fact 1o help you. Keep to your speaking role — either

A, B or C.
Start Fact Finish
r))’ Metals are good conductors of electricity Faa:
and heat because the delocalised
electrons can move throughout the
Metallic sfructure. allowing
Involves @ conduct
: Words .
gianft . . electricity
latfice delocalised and be
seda lons malleable.
surrounded electrons




Word bridge 1 -sample answer

Metallic bonding involves a giant |lattice of positive
metal jons surrounded by a sea of delocalised
electrons, allowing metals to conduct electricity and be
malleable.




Fix the bridge

Start with 30 seconds silent thinking time.

You have 2 minutes o fix a wrong
statement, or to unpick and clarify a
challenging statement. START FINISH

ﬁ\"\f\r\/‘

word - Word

M

A starts the discussion by making a
suggestion.

B responds 1o the comment and if they
disagree, they explain why.

A responds to B by clarifying their point
before adding to if.

Lastly, C summarises the ideas of A and B,
seeks their agreement and feeds back to
the class.




Fix the bridge 1

There is something wrong with the statement below, can you fix ite

Metals conduct electricity better in
their solid state than ionic compounds,
even though both involve charged
particles.

!




Fix the bridge 1 - sample answer

Electric current is the flow of charged partficles. In
metals, the positive ions are fixed in place and the
delocalised electrons can flow through the structure. In
an ionic solid, the ions are fixed in place with ionic
bonds and the electrons are not delocalised, so no
charged particles can flow.



Presenter Notes
Presentation Notes
Note - solid ionic compounds cannot conduct electricity.


Word bridge 2

Talk in your three to build the word bridge, from the start to the finish. Link the
words and use the fact 1o help you. Keep to your speaking role — either A, B
or C.

Start Fact Finish

P))’ lonic bonding occurs through the Faa:

transfer of electrons from a metal atom
to a non-metal atom, resulting in

The oppositely charged ions. holds ions in
balance Link these words a sfrong
between electrostatic

Words

lattice.

like charges opposite charges
repulsion forces
attraction electrostatic




Word bridge -2 sample answer

The balance between the electrostatic forces of
attraction between opposite charges and repulsion

between like charges holds ions in a strong electrostatic
lattice.




Fix the bridge 2

There is something wrong with the statement below, can you fix it?

4 N

The number of ionic bonds an ion can
form is determined by the electronic
configuration.

/




Fix the bridge 2 - sample answer

The number of electrons that an atom can readily gain or
lose can be determined using the electronic
configuration.

The ionic bond results from the electrostatic force of
attraction between oppositely charged ions.

The ratio of the ions in the ionic compound is determined
by the size of the charges on the ion:s.




Word bridge 3

Talk in your three to build the word bridge, from the start to the finish. Link
the words and use the fact to help you. Keep to your speaking role — either
A, B or C.

Start Fact Finish

r))’ Water is a molecule formed from one FE:::

oxygen atom covalently bonded to two

hydrogen atomes.
Water Is Link these words
= Words
at room

forces molecules

liquid close




Word bridge 3 - sample answer

Water is a liguid because there are forces of
affraction between the molecules strong
enough to keep the molecules close together
at room temperature.




Fix the bridge 3

Can you unpick and clarify this challenging statemente

: A\

Atoms are held together because they e
share electrons, so sharing electrons is
like a force.

/




Fix the bridge 3 - sample answer

Covalent bonds occur because of the forces that result
from the sharing of electrons. The shared electron pairis
attfracted 1o the nucleus of both atoms.



Presenter Notes
Presentation Notes
Note - while sharing electrons isn't a ‘force’ in the traditional sense (like gravity or electromagnetism), it does involve electrostatic attraction. The positively charged nuclei of the atoms attract the negatively charged shared electrons, creating a stable interaction.


Word bridge 4

Talk in your three to build the word bridge, from the start to the finish. Link

the words and use the fact to help you. Keep to your speaking role — either
A, B or C.

Start Fact Finish
r))) Graphite can conduct electricity, but a-
diamond cannot, even though both are -
made of carbon atomes. FE
of carbon d fullerenes
are Words (molecular
3 covalent bonds molecules cages).
3 covalent bonds diamond
4 covalent bonds graphite




Word bridge 4 - sample answer

Allotropes of carbon are diamond with 4
covalent bonds between carbon atoms,
graphite with 3 covalent bonds between
carbon atoms and molecules with 3 covalent
bonds between carbon atoms called
fullerenes (molecular cages).




Fix the bridge 4

There is something wrong with the statement below, can you fix it?

4 N\

Strong intermolecular forces exist in a
continuous covalent network.

!




Fix the bridge 4 - sample answer

Diaomond forms a continuous covalent network because each
carbon atom is covalently bonded to four other carbon atomes.

In contrast, graphite does not form a continuous covalent network,
as each carbon atom is bonded to only three others.

In graphite, atoms within each layer are held together by covalent
bonds, while unbonded electrons exist between the layers. These
layers are held together by intermolecular forces.



Presenter Notes
Presentation Notes
Note - diamond is a unique case because it doesn’t rely on intermolecular forces to hold its structure together. Instead, it's built entirely from strong covalent bonds, forming an incredibly rigid and stable network.



Word bridge 5

Talk in your three to build the word bridge, from the start to the finish. Link

the words and use the fact to help you. Keep to your speaking role —
either A, B or C.

Start Fact Finish
))1 Covalent bonding involves the sharing
r of electron pairs between non-metal $
atoms to achieve a full outer shell.
- Link these words
WO
lodine Words and has @
atoms molecule electrons simple
covalent pair structure.
strong share




Word bridge 5 - sample answer

Two iodine atoms share a pair of electrons forming a
sfrong covalent bond. lodine is a molecule and has a
simple structure.




Fix the bridge 5

Can you unpick and clarify this challenging statemente

-

bonds and break first on heating.

~

Covalent bonds are weaker than ionic

/

lodine sublimation

O
iodine vopour% O

(gaseous phase) —

iodine crystals
(solid phase)

heating
(condition)




Fix the bridge 5 - sample answer

Giant covalent and giant ionic structures have very high
melting points because they are held fogether by strong
bonds throughout their structures.

Simple covalent substances like iodine have strong
covalent bonds between the atoms in the molecule but
wedak forces of attraction between molecules. It is these
weak forces that break easily when heated.




Reflection

 How do you feel about this taske Why?¢

» Did everyone keep to the speaking and listening rulese
 How did you find roles A, B and/or C@¢

What went well and what was difficult?

What have you learnt doing this stfructured talk, that you
can use next time you talk about chemistry?
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