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Students choose mathematics as
they do not like writing essays.
Low hanging fruit: Small effort gives
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really change the way you present
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Use punctuation. That means a
capital letter at the start of sentences
and a full stop at the end. Doing this
makes your work so much clearer.



What the students are told

Write in sentences. This advice has
precedence over all others. This can
really change the way you present
your work.

Use punctuation. That means a
capital letter at the start of sentences
and a full stop at the end. Doing this
makes your work so much clearer.



What the students are told

Write in sentences. This advice has
precedence over all others. This can
really change the way you present
your work.
Use punctuation.

That means a
capital letter at the start of sentences
and a full stop at the end. Doing this
makes your work so much clearer.



What the students are told

Write in sentences. This advice has
precedence over all others. This can
really change the way you present
your work.
Use punctuation. That means a
capital letter at the start of sentences
and a full stop at the end. Doing this
makes your work so much clearer.



What the students are told

Use grammar correctly.

Common error: ‘Mathematics is
highly symbolic so if I just provide
some mathematical symbols I’m
doing maths.’ This is wrong.
Symbols are merely shorthand for
certain concepts; they need to be
incorporated into sentences for there
to be any meaning.



What the students are told

Use grammar correctly.
Common error:

‘Mathematics is
highly symbolic so if I just provide
some mathematical symbols I’m
doing maths.’ This is wrong.
Symbols are merely shorthand for
certain concepts; they need to be
incorporated into sentences for there
to be any meaning.



What the students are told

Use grammar correctly.
Common error: ‘Mathematics is
highly symbolic so if I just provide
some mathematical symbols I’m
doing maths.’

This is wrong.
Symbols are merely shorthand for
certain concepts; they need to be
incorporated into sentences for there
to be any meaning.



What the students are told

Use grammar correctly.
Common error: ‘Mathematics is
highly symbolic so if I just provide
some mathematical symbols I’m
doing maths.’ This is wrong.
Symbols are merely shorthand for
certain concepts; they need to be
incorporated into sentences for there
to be any meaning.



What the students are told

Others:
Readers are not psychic. Explain
what you are doing.

Explain your assertions
Use of symbols
Expressing yourself clearly



What the students are told

Others:
Readers are not psychic. Explain
what you are doing.
Explain your assertions

Use of symbols
Expressing yourself clearly



What the students are told

Others:
Readers are not psychic. Explain
what you are doing.
Explain your assertions
Use of symbols

Expressing yourself clearly



What the students are told

Others:
Readers are not psychic. Explain
what you are doing.
Explain your assertions
Use of symbols
Expressing yourself clearly



My favourite

Curse of the implication symbol.

I can understand why students use the
implication symbol:

⇒
It makes a proof or the answer to an
exercise look mathematical.



My favourite

Curse of the implication symbol.

I can understand why students use the
implication symbol:

⇒

It makes a proof or the answer to an
exercise look mathematical.



My favourite

Curse of the implication symbol.

I can understand why students use the
implication symbol:

⇒
It makes a proof or the answer to an
exercise look mathematical.



Another example

!"#!"#$%&'()*&'+,-$./0/12$ $$$$$$$$$$$$$$$$$$$$$$$$$$$$345'()5$645)7$.%3672$8)9':;;<$$
!

!

"#!

$%&!'()*+'*(,!-'(&.!/0!*!1*,+'2!,+*(.0/+1*,'/(!3*(!*-./!4&!0/5(6!47!./-)'(8!&95*,'/(.:!

!

!

!

!

!

!

!

!"#$%&'()*+*,(

;'(6<!'(!,%&!0/+1! <= *9 ,! " !,%&!'()*+'*(,!-'(&.!/0!,%&!,+*(.0/+1*,'/(!=',%!1*,+'2!
> ?

:
? >

# $
% &
' (

!

!

-.&/01.2(

!

! ) *

) * ) *@

> ?

? >

? ? < !!0/+!*--! :

9 *9 ,

*9 , 9

9 * *9 , ,

* 9 * , 9

"# $ # $ # $
!% & % & % &"' ( ' ( ' (

+ ! " "

+ , ! "

!

A5,! ><9 ! !,%&(! ) *? > ?!/+! >:* , * ," ! + ! , ! !

$%&(! ) *@? ><* 9, ! !0/+!*--!9!!! ?:*+ ! - !

B/<! ? /+ ?< >

/+ :

* * ,

= 9 , = 9

! , ! !

+ ! , " !

!

!

$%&!'()*+'*(,!C/'(,.!*(6!-'(&.!/0!*!,+*(.0/+1*,'/(!*+&!3-/.&-7!3/((&3,&6!=',%!',.!8&/1&,+'3*-!

.'8('0'3*(3&:!!$%5.!*!+/,*,'/(!'(!DE6'1&(.'/(*-!.C*3&!*-=*7.!%*.!*!-'(&!/0!'()*+'*(,!C/'(,.!F!

,%&!*2'.!/0!,%&!+/,*,'/(!F!45,!/(-7!%*.!/,%&+!'()*+'*(,!-'(&.!'0!,%&!+/,*,'/(!'.!?#>.:!
!

;/+!3/1C-'3*,&6!,+*(.0/+1*,'/(.<!',!3*(!4&!5.&05-!,/!6&,&+1'(&!*(7!'()*+'*(,!C/'(,.!*(6!-'(&.!

4&0/+&!*,,&1C,'(8!,/!6&3'6&!/(!,%&!(*,5+&!/0!,%&!,+*(.0/+1*,'/(:!!B&3,'/(!G:@!6&)&-/C.!,%&.&!

'6&*.!05+,%&+:!

!

$%&!'()*+'*(,!-'(&.!/0!,%&!,+*(.0/+1*,'/(!=',%!1*,+'2!

3!3*(!4&!0/5(6!47!.54.,',5,'(8!"!*(6!3"!'(!,%&!.*1&!

&95*,'/(!/0!*!-'(&!



Another example

!"#!"#$%&'()*&'+,-$./0/12$ $$$$$$$$$$$$$$$$$$$$$$$$$$$$345'()5$645)7$.%3672$8)9':;;<$$
!

!

"#!

$%&!'()*+'*(,!-'(&.!/0!*!1*,+'2!,+*(.0/+1*,'/(!3*(!*-./!4&!0/5(6!47!./-)'(8!&95*,'/(.:!

!

!

!

!

!

!

!

!"#$%&'()*+*,(

;'(6<!'(!,%&!0/+1! <= *9 ,! " !,%&!'()*+'*(,!-'(&.!/0!,%&!,+*(.0/+1*,'/(!=',%!1*,+'2!
> ?

:
? >

# $
% &
' (

!

!

-.&/01.2(

!

! ) *

) * ) *@

> ?

? >

? ? < !!0/+!*--! :

9 *9 ,

*9 , 9

9 * *9 , ,

* 9 * , 9

"# $ # $ # $
!% & % & % &"' ( ' ( ' (

+ ! " "

+ , ! "

!

A5,! ><9 ! !,%&(! ) *? > ?!/+! >:* , * ," ! + ! , ! !

$%&(! ) *@? ><* 9, ! !0/+!*--!9!!! ?:*+ ! - !

B/<! ? /+ ?< >

/+ :

* * ,

= 9 , = 9

! , ! !

+ ! , " !

!

!

$%&!'()*+'*(,!C/'(,.!*(6!-'(&.!/0!*!,+*(.0/+1*,'/(!*+&!3-/.&-7!3/((&3,&6!=',%!',.!8&/1&,+'3*-!

.'8('0'3*(3&:!!$%5.!*!+/,*,'/(!'(!DE6'1&(.'/(*-!.C*3&!*-=*7.!%*.!*!-'(&!/0!'()*+'*(,!C/'(,.!F!

,%&!*2'.!/0!,%&!+/,*,'/(!F!45,!/(-7!%*.!/,%&+!'()*+'*(,!-'(&.!'0!,%&!+/,*,'/(!'.!?#>.:!
!

;/+!3/1C-'3*,&6!,+*(.0/+1*,'/(.<!',!3*(!4&!5.&05-!,/!6&,&+1'(&!*(7!'()*+'*(,!C/'(,.!*(6!-'(&.!

4&0/+&!*,,&1C,'(8!,/!6&3'6&!/(!,%&!(*,5+&!/0!,%&!,+*(.0/+1*,'/(:!!B&3,'/(!G:@!6&)&-/C.!,%&.&!

'6&*.!05+,%&+:!

!

$%&!'()*+'*(,!-'(&.!/0!,%&!,+*(.0/+1*,'/(!=',%!1*,+'2!

3!3*(!4&!0/5(6!47!.54.,',5,'(8!"!*(6!3"!'(!,%&!.*1&!

&95*,'/(!/0!*!-'(&!

!"#!"#$%&'()*&'+,-$./0/12$ $$$$$$$$$$$$$$$$$$$$$$$$$$$$345'()5$645)7$.%3672$8)9':;;<$$
!

!

"#!

$%&!'()*+'*(,!-'(&.!/0!*!1*,+'2!,+*(.0/+1*,'/(!3*(!*-./!4&!0/5(6!47!./-)'(8!&95*,'/(.:!

!

!

!

!

!

!

!

!"#$%&'()*+*,(

;'(6<!'(!,%&!0/+1! <= *9 ,! " !,%&!'()*+'*(,!-'(&.!/0!,%&!,+*(.0/+1*,'/(!=',%!1*,+'2!
> ?

:
? >

# $
% &
' (

!

!

-.&/01.2(

!

! ) *

) * ) *@

> ?

? >

? ? < !!0/+!*--! :

9 *9 ,

*9 , 9

9 * *9 , ,

* 9 * , 9

"# $ # $ # $
!% & % & % &"' ( ' ( ' (

+ ! " "

+ , ! "

!

A5,! ><9 ! !,%&(! ) *? > ?!/+! >:* , * ," ! + ! , ! !

$%&(! ) *@? ><* 9, ! !0/+!*--!9!!! ?:*+ ! - !

B/<! ? /+ ?< >

/+ :

* * ,

= 9 , = 9

! , ! !

+ ! , " !

!

!

$%&!'()*+'*(,!C/'(,.!*(6!-'(&.!/0!*!,+*(.0/+1*,'/(!*+&!3-/.&-7!3/((&3,&6!=',%!',.!8&/1&,+'3*-!

.'8('0'3*(3&:!!$%5.!*!+/,*,'/(!'(!DE6'1&(.'/(*-!.C*3&!*-=*7.!%*.!*!-'(&!/0!'()*+'*(,!C/'(,.!F!

,%&!*2'.!/0!,%&!+/,*,'/(!F!45,!/(-7!%*.!/,%&+!'()*+'*(,!-'(&.!'0!,%&!+/,*,'/(!'.!?#>.:!
!

;/+!3/1C-'3*,&6!,+*(.0/+1*,'/(.<!',!3*(!4&!5.&05-!,/!6&,&+1'(&!*(7!'()*+'*(,!C/'(,.!*(6!-'(&.!

4&0/+&!*,,&1C,'(8!,/!6&3'6&!/(!,%&!(*,5+&!/0!,%&!,+*(.0/+1*,'/(:!!B&3,'/(!G:@!6&)&-/C.!,%&.&!

'6&*.!05+,%&+:!

!

$%&!'()*+'*(,!-'(&.!/0!,%&!,+*(.0/+1*,'/(!=',%!1*,+'2!

3!3*(!4&!0/5(6!47!.54.,',5,'(8!"!*(6!3"!'(!,%&!.*1&!

&95*,'/(!/0!*!-'(&!



Worked example



Worked example

In the booklet students are taken
through the errors in the example and
shown how to produce a better solution.

Videos of the example are available:
www.youtube.com/user/DrKevinHouston



Worked example

In the booklet students are taken
through the errors in the example and
shown how to produce a better solution.

Videos of the example are available:
www.youtube.com/user/DrKevinHouston



Weekly exercises

How is this applied?

Intake 148 Home/EU and 20
International.
Current offer AAB, A in Maths, half
have Further Maths A or AS level.
Six tutees.
Weekly exercises.



Weekly exercises

How is this applied?
Intake 148 Home/EU and 20
International.

Current offer AAB, A in Maths, half
have Further Maths A or AS level.
Six tutees.
Weekly exercises.



Weekly exercises

How is this applied?
Intake 148 Home/EU and 20
International.
Current offer AAB, A in Maths, half
have Further Maths A or AS level.

Six tutees.
Weekly exercises.



Weekly exercises

How is this applied?
Intake 148 Home/EU and 20
International.
Current offer AAB, A in Maths, half
have Further Maths A or AS level.
Six tutees.

Weekly exercises.



Weekly exercises

How is this applied?
Intake 148 Home/EU and 20
International.
Current offer AAB, A in Maths, half
have Further Maths A or AS level.
Six tutees.
Weekly exercises.



Weekly exercises

No tolerance of errors?

Plenty of feedback. HTWLAM page
number.
Too much feedback?
Do they read it?
Student resistance.
Students dispirited.
Changes to our first year. Groups of
12.



Weekly exercises

No tolerance of errors?
Plenty of feedback. HTWLAM page
number.

Too much feedback?
Do they read it?
Student resistance.
Students dispirited.
Changes to our first year. Groups of
12.



Weekly exercises

No tolerance of errors?
Plenty of feedback. HTWLAM page
number.
Too much feedback?

Do they read it?
Student resistance.
Students dispirited.
Changes to our first year. Groups of
12.



Weekly exercises

No tolerance of errors?
Plenty of feedback. HTWLAM page
number.
Too much feedback?
Do they read it?

Student resistance.
Students dispirited.
Changes to our first year. Groups of
12.



Weekly exercises

No tolerance of errors?
Plenty of feedback. HTWLAM page
number.
Too much feedback?
Do they read it?
Student resistance.

Students dispirited.
Changes to our first year. Groups of
12.



Weekly exercises

No tolerance of errors?
Plenty of feedback. HTWLAM page
number.
Too much feedback?
Do they read it?
Student resistance.
Students dispirited.

Changes to our first year. Groups of
12.



Weekly exercises

No tolerance of errors?
Plenty of feedback. HTWLAM page
number.
Too much feedback?
Do they read it?
Student resistance.
Students dispirited.
Changes to our first year. Groups of
12.



Conclusion

They hate it
at first

but are grateful at the end.

Not very scientific.



Conclusion

They hate it

at first
but are grateful at the end.

Not very scientific.



Conclusion

They hate it
at first

but are grateful at the end.

Not very scientific.



Conclusion

They hate it
at first

but are grateful at the end.

Not very scientific.



Conclusion

They hate it
at first

but are grateful at the end.

Not very scientific.



Conclusion

Colleagues (broadly) in favour.

Can undermine.
Resistance to ‘skills’.



Conclusion

Colleagues (broadly) in favour.
Can undermine.

Resistance to ‘skills’.



Conclusion

Colleagues (broadly) in favour.
Can undermine.
Resistance to ‘skills’.



The way forward

Low hanging fruit. Big difference. In
practice and in research.

Chapters 3 and 4 are free on my
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Thanks

Thanks for listening.


