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Background and rationale
	(��'"/ *��#�&�-"&/,���"�9($'(��($*�$��")#�$"��. "<�'�� �,#��*�$*��(���$.,"-#�$�����
��%$*�� �&��/ *$�%2�� #'�$'��"!��/ *$�%����"&/,��������:�	($*�-"&/,��*$�*�$���� -���"!
+�# ���"!��(���7+�# ��$.,"-#� "/��:�����"!��(��;�+�*;$,,�"/�'"-�*�"!��(��-"&/,�� �,#��*��"
�(�� /*�� "!� �/-A� � #�&� "��� "!� �(�� */A<�'�� *.�'$!$'� "/�'"-�*�  �H/$ �*� �(�� *�/&���� �"
&�-"�*� #���;�"9,�&%��"!�& /%�'#,'/,#�$"�*:�	($*�$*�#��$-." �#���# �#�"!��/ *$�%�. #'�$'�
#�&�"����(#��'#��A��. "A,�-#�$':

	(� ��$*�*"-��'"�'� ���(#��-"&� ��-��("&*�"!�& /%�&�,$)� +�(#)�� �*/,��&�$��&�7*;$,,$�%
$���($*�# �#�"!�. #'�$'��3�/!!$�?�����J��""-A�*?�����?��/��"���44C5�#,�("/%(��(� ��$*�#,*"
*"-���)$&��'��! "-��(��,$�� #�/ ���(#��."" �,�)�,*�"!��/-� #'+�#-"�%*���/ *�*�$*��"��#
 �'����.(��"-��"��30#+���#�&�0$�&,� ?�3�4C@5J�0,#$*�#�&�0#�(�3�44�55:����*"-��',$�$'#,
'"���B�*�& /%�'#,'/,#�$"�*�# ��.� !" -�&�$�! �H/���,+�A/��9(����(�+�# ��.� !" -�&��(�
'#,'/,#�$"�*�-#+�A�� !#$ ,+� '"-.,�B�" � ."����$#,,+� &#�%� "/*� $!� .� !" -�&� $�'"  �'�,+
 �*/,�$�%� $��#� ,"9�! �H/��'+7($%(� $*;� *$�/#�$"�?�.# �$'/,# ,+� $��.#�&$#� $'*:� ���(#*�A���
# %/�&� �(#�� & /%� '#,'/,#�$"�*� &"� �"��  �. �*���� �(��-#$�� *"/ '�� "!� �  " � $�� & /%
#&-$�$*� #�$"�� *$�/#�$"�*� 3�/��"�?� �44C5� A/�� "�(� *�-#$��#$�� �(#�� '#,'/,#�$"�*� # �� #
*$%�$!$'#���*"/ '��"!�& /%��  " �3�#$%(?�����5:��,$�$'#,�. #'�$'��'",,�#%/�*�(#)���B. �**�&
'"�'� �� #A"/��-#�(�-#�$'#,� '"-.����'�� $�� H/#,$!$�&� *�#!!� #�&� # �� . ")$&$�%�  �-�&$#,
. "% #--�*� "!� $�*� /'�$"�:�	(�� ,$�� #�/ �� */%%�*�*� �(#�� �($*� $*� #� *$%�$!$'#��� . "A,�-
�,*�9(� �?� 3�� 9$,,?��444J��"(�*"������5�#�&��"�� </*��'"�!$��&��"��(���1:�	(��0 $�$*(
%")� �-����(#*�#,*"�$&���$!$�&�."" ��/-� #'+�*;$,,*�#-"�%*���(��#&/,��."./,#�$"��#*�#
'"�'� ��#�&�(#)��&�)�,".�&�)# $"/*�*� #��%$�*��"�#&& �**��($*�#��#,,�,�)�,*�3�!�*?�����5:

	(� ��# ��!"/ �$&���$!$#A,��# �#*�"!�'#,'/,#�$"��/*�&��"�#�% �#�� �" �,�**� �&�% ���$���/ *$�%?
&�.��&$�%�"���(��'"���B�J�'#,'/,#�$"��"!��#A,��*?�'#,'/,#�$"��"!�)",/-�*�"!�-$B�/ �*�" 
$�<�'�$"�*?�!,"9� #���'#,'/,#�$"�*�#�&�& $.� #���'#,'/,#�$"�*:�	(�*��# ����*��&��H/#,,+�$���(�
�'("",�"!���#,�(��( "/%(�#���B#-$�#�$"��.#.� �"!��d7("/ �&/ #�$"�:�K/�*�$"�*�9� ��*��
A+��(��-"&/,�� ��#-?�9("�# ��#,,��B.� $��'�&��/ *�*?�#�&� �!,�'�� �#,�& /%�&"*#%�*�#�&
)",/-�*:�
",,"9$�%� &$*'/**$"��9$�(� )# $"/*� $��� �*��&�.# �$�*� $��9#*� &�'$&�&� �(#�� �(�
*�/&���*�*("/,&��"��A��#,,"9�&��"�/*��'#,'/,#�" *�#�&��(#���(�+�9"/,&�#,*"�A�� �H/$ �&��"
*("9��(�$ �9" ;$�%*� $��" &� ��"�"A�#$��#�-# ;:�	($*�&�'$*$"�� $*�'"�� ")� *$#,�#*�*"-�
# %/���(#��#''/ #'+�$*���(#�'�&�9(����/ *�*�/*��(#�&7(�,&�'#,'/,#�" *?�3�("';,�+����#,:
�4C4?�1#.A" %�#�&��"*#�&� �����5:�	(��&�'$*$"��9#*�A#*�&�"��"A*� )#�$"�*�A+�',$�$'#,
'",,�#%/�*� �(#�� #5� '#,'/,#�" *�9� ��"!�����"�� !"/�&� $�� ',$�$'#,� # �#*� #�&� �(#��A5��/ *�*
*("/,&�A��#A,���"�*("9��(��&� $)#�$"��"!��(�$ �#�*9� *�$��'#*��"!�#�&$!!� ��'��"!�".$�$"�
A��9����. #'�$�$"�� *:����(#&�A�����"��&�$��#�. �)$"/*���*��9(� ��*�/&���*�9� ��#,,"9�&
�(��/*��"!� '#,'/,#�" *� �(#�� *�)� #,� *�/&���*�-#&�� $�./�� �  " *� #�&� #  $)�&� #�� $�'"  �'�
#�*9� *:��("';,�+����#,�3�4C45��"����(#��'#,'/,#�" �/*��$*�#**"'$#��&�9$�(�-" ��'"�'�.�/#,
�  " *:

	(��-"&/,��-# ;� *��"��&�-#�+��B#-.,�*�9(� ��*�/&���*�(#)���"��A����#A,���"�-#;�
*��*��"!��(��;$�&�"!�&#�#��(�+�9"/,&�*���$��. #'�$'�:�	(��!",,"9$�%�$*�A/��"����B#-.,�
�#;���! "-�#�*�/&���I*�.#.� �A/��9($'(�(#*�A����#,*"�!"/�&�$��"�(� �*�/&���I*�9" ;2
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����(���B#-.,�?��(� ��$*�,$��,���)$&��'���(#��#�'#,'/,#�" �9"/,&�(#)��(�,.�&��($*�*�/&�����"
#)"$&�#�*� $"/*�")� &"*�?�#*�(��&$&��"��*��-��"� �'"%�$*���(#���(��'"�'��� #�$"��"!���-%�
-,�9"/,&�%$)����-%�"!��(��& /%�$��#��-,�#-."/,��#�&��(#��"�,+��-,�"!��($*�9"/,&�A�
 �H/$ �&:�����"!��(��;�+�. "A,�-*��(����#-�$&���$!$�&�")� ��$-��9#*��(��!#$,/ ��"!�*�/&���
�"��*�$-#���A�!" ��" �#!�� �'"-./�$�%��"�*."���(�� G"A)$"/*��  " I:��/$&�,$��*�! "-��(�
. "!�**$"�#,�%")� �$�%�A"&+��(���/ *$�%�#�&��$&9$!� +��"/�'$,�3!" -� ,+��(���1��5
*�#����(#���/ *�*�*("/,&��"�� �,+��""�(�#)$,+�"��'#,'/,#�" *?�#�&��(#���(��/*��"!�'#,'/,#�" *
G*("/,&��"��#'��#*�#�*/A*�$�/���!" �# $�(-��$'#,�;�"9,�&%��#�&�*;$,,:I�3�1��?�����5

	(�� #�$"�#,��!" �#*;$�%��(��*�/&���*��"�*("9�("9��(�+�(#)��#  $)�&�#���(�$ �#�*9� �$*��(#�
A+�/*$�%�&"*#%�*�#�&�)",/-�*��(#��# ��'"--"�,+���'"/��� �&?��(��*'".��!" �)# $��+�"!
H/�*�$"��$*�,$-$��&:�	($*�' �#��*��(��."����$#,�!" �*�/&���*��"�G-�-" $*�I�#�*9� *�9$�("/�
/�&� *�#�&$�%�("9��(��#�*9� *�# ��&� $)�&:�	(��& /%�'#,'/,#�$"��.#.� �*��;*��"���*���(�
*�/&���I*�#..,$'#�$"��"!��/-A� ��"�. "A,�-*?��"���(�$ �#A$,$�+��"�A,$�&,+�-�-" $*�:���
#&&$�$"�?��(��*�/&����-#+�#��*"-��."$������&��"�A��#A,���"�</*�$!+��(�$ �&� $)#�$"��"!�#�
#�*9� ��"�#�'",,�#%/�?�" �/�&� *�#�&�#�'",,�#%/�I*��B.,#�#�$"��$!��(� ��$*�#�&$!!� ��'��"!
".$�$"��#A"/���(��&"*�� �H/$ �&:�� "'�**$�%�"!��(��'#,'/,#�$"��$*��(� �!" ��#*�$-." �#���#
*;$,,�#*�#  $)$�%�#���(��#�*9� :

��*/,�*�! "-��(��!$ *���( ���'"(" �*�"!�*�/&���*��"�*$���(��.#.� �#**�**-����&�-"�*� #��&
.#**� #��*�"!�#.. "B$-#��,+�=�M?�>�M�#�&��=M:�	(���+.�*�"!��  " *�!"/�&�$���(��*�/&���I*
.#.� *� */%%�*��&� . "A,�-*�9$�(� A"�(� '"�'�.�/#,$*#�$"�� "!� �/-� $'#,� . "A,�-*� #�&
. "'�**$�%:�	(��#A$,$�+� �"�'#,'/,#���& /%�&"*#%�*?�#*��)$&��'�&�A+� ��*�$�%� $��#�. �)$"/*
)� *$"�� "!� �(�� �/ *$�%� '/  $'/,/-?� */%%�*��&� �(#�� & /%� '#,'/,#�$"�*�9� �� %��� #,,+
. "A,�-#�$'��"�*�/&���*�#�&�-#�+�*�/&���*� !#$,�&��"�#'($�)���)���#�>�M�#''/ #'+� #��:
	($*�,�)�,�"!��  " �9#*�!�,��A+�-#�+�*�#!!��"�A��/�#''�.�#A,��$���� -*�"!�#**/ $�%�.#�$���
*#!��+:�	(��,$�� #�/ �� �,#��&��"��(�� �,#�$"�*($.�"!�-#�(�-#�$'#,�.#.� ���*�$�%��"�#''/ #'+
$��. #'�$'��$*�$�'"�',/*$)��9$�(�*"-��*�/&$�*�*/%%�*�$�%��(#��9 $�����& /%�'#,'/,#�$"����*�*
&$&��"��  �,$#A,+�. �&$'��9($'(��/ *�*� # �� ,$;�,+� �"�-#;�� */A*�H/����-�&$'#�$"���  " *
3�"��$�#�&�0�# �?��4CC5�9($,*��"�(� *�*("9�&��(#��!#$,/ �� #���$��9 $�������*�*�9#*�#**"'$#��&
9$�(�$�' �#*�&�,$;�,$(""&�"!�-�&$'#�$"���  " �$��. #'�$'���#,,$# $�3�44=5:

� "!�**$"�#,�%/$&#�'�� �,#��&��"��(��*'".��#�&�. #'�$'��"!�#**�**-����"!�& /%�'#,'/,#�$"�
*;$,,�$*�'"�!$��&��"�A "#&�*�#��-���*�#�&��(� ��# ���"�*.�'$!$'�'/  $'/,/-� �H/$ �-���*�#�
. �*���:��"9�)� ?�"/ �*� )$'��.# ��� *�(#)��$&���$!$�&�*"-��"!��(��&$!!$'/,�$�*��(�+�!#'�
9$�(�H/#,$!$�&�*�#!!��(#��'#��"��'#,'/,#���#''/ #��,+:����$" �',$�$'#,�'",,�#%/�*�(#)��#,*"
'"--����&�"���(��! �H/��'+�"!�"�(� ��+.�*�"!�-#�(�-#�$'#,��  " ��"��#**�**�&�$���($*
�B#-$�#�$"��*/'(�#*�$�'"  �'�,+�'#,'/,#�$�%�!,/$&�$�./�7"/�./��&#�#:�	($*�'"/,&�(#)��*� $"/*
'"�*�H/��'�*�!" ��(��.#�$���*�#*�&�(+& #�$"��'#��,�#&��"�*� $"/*�'"-.,$'#�$"�*�$���("*�
9$�(�'"7�B$*�$�%�$,,��**:

	(��&$!!$'/,�$�*�"!�#**�**$�%��(��*�/&���*�$���($*�# �#�$��9#+*�"�(� ��(#��.#.� ���*��(#)�
A����&$*'/**�&�9$�($���(���'("",:�� #'�$'#,�#**�**-����9"/,&�A��. �!�  �&�A/���($*�9"/,&
���&��"�A�� �%/,# �#�&�'"�*$*�����#�&�#' "**�#�)# $��+�"!�'"���B�*�#�&��($*�. �*���*�&$!!$'/,�$�*
$���9"� �*.�'�*2�)#,$&#�$�%��(��. #'�$'��"!���*�$�%�$��',$�$'#,�*���$�%*�#�&�',$�$'#,�'",,�#%/�*
 �." ��."" �-#�(*� *;$,,*� $�� *"-��H/#,$!$�&� *�#!!� #�&�# ��/�&� �#;$�%� �-�&$#,� $�7("/*�
. "% #--�*�9$�(�*�#!!:

A patient is prescribed 10mg of a drug to be administered via a nebuliser mask. The stock
dose is 10mg/ml. The volume in the ampoules is 2ml.

How many ampoules will you require?

Student’s answer:-  2 X 10 = 5

Answer = 5
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�*��($*�9#*�#�'"-.,�B�# �#�"!�*;$,,�&�)�,".-����$��9#*�!�,����'�**# +��"��# %���*�/&���*
9("�9"/,&�A�� ,$;�,+� �"�(#)�� &$!!$'/,�$�*� #*� �# ,+� #*� ."**$A,�� $�� �(�� '"/ *�� #�&� *"� �(�
$��")#�$"��. "<�'��!"'/*�&�"���(��&�)�,".-����"!�#�&$#%�"*�$'���*��9($'(�9"/,&�#**�**
'"-.����'��$���(���+.�*�"!�-#�(�-#�$'#,�. "'�**$�%� �H/$ �&�"!��(��*�/&���*�$���(��& /%
'#,'/,#�$"����*�?�#,� ���(��*�/&���*��"�#�+�. "A,�-�# �#*�#�&��(#��'"/,&�A��*�,!7#&-$�$*�� �&:

The innovation
	(��$��")#�$"����#-�'"�*$*��&�"!�#�*�/&+�*;$,,*�#&)$*" ?��(��. "<�'��(",&� �#�&�#�'"/ *�9# �
&�)�,".� :��,$�$'#,�*�#!!�9� ��'"�*/,��&��"��*�#A,$*(�'/  ����. #'�$'��$�� �,#�$"���"�& /%
'#,'/,#�$"�:���'",,�#%/�� ! "-� �(���'("",�"!��&/'#�$"��9#*� #,*"� '"�*/,��&� $�� �(�� �# ,+
*�#%�*��"�%#$��$�*$%(��! "-�#�*.�'$#,$*��$���(��&�)�,".-����"!�*;$,,*�$���# ,+7+�# *�-#�(*
��#'($�%:�	($*�'"��#'��9#*�-#&��#���(��$�$�$#,����	�. "<�'��9" ;*(".*:�	($*�. ")�&�#
)� +� $��� �*�$�%� #�&� /*�!/,� �B.� $��'��9$�(� �(�� ,�'�/ � � )$*$�$�%� *�/&���*�9("�9� �
�B.� $��'$�%�*�)� ��&$!!$'/,�$�*�!" �#��/�" $#,�',#**��(#���)#,/#��&�9�,,�#�&�%#)��$&�#*��"��(�
. "<�'��!" ��(���+.��"!�*� #��%$�*��(#��'"/,&�A��&�)�,".�&:

��'�/ � *�$���/ *$�%�'"�*$&� �&�-#�+�"!��(��*�/&���*I��  " *��"�A��#*�"�$*($�%,+�A#*$'?�+��
�(�� �# ,+7+�# *�-#�(*� ,�'�/ � �."$���&�"/�� �(#�� *"-��"!� �(�� G*$-.,�I�  #�$"� '#,'/,#�$"�*
$�)",)�&�'"�'�.�/#,$*#�$"���(#��-#�+�"!��(��."./,#�$"��!$�&�&$!!$'/,�:�
 "-��(�*��$�$�$#,
-���$�%*�$��9#*�&�'$&�&��"��B���&��(��-#�� $#,�. "&/'�&��"�$�*� /'�$"�#,�-#�� $#,�#$-�&�#�
#�-" ��)$*/#,� �. �*���#�$"��"!�& /%�'#,'/,#�$"��. "A,�-*:�	(��&$#%�"*�$'���*��9#*�A#*�&
"���(���+.��"!�*;$,,*� �H/$ �&�!" ��/ *$�%� �,#��&��/-A� ��#*;*�#�&��(���+.��"!�H/�*�$"�*
&�)$*�&�9� ��&�*$%��&��"�*$-$,# �$��'"-.,�B$�+��"��("*��/*�&�#��1�+���#%����3��7�>�+�# *5:
	(�� # �#*� !" � #**�**-����9� �� A#*$'� # $�(-��$'?�-�#*/ �*?� �*�$-#�$"�*?� ! #'�$"�*� #�&
&�'$-#,*?� #�$"*�#�&?�$��#&&$�$"�?�9" ;$�%�9$�(�'(# �*�#�&��#A,�*:�K/�*�$"�*�9� ��-"*�,+
! ���"!�#��/ *$�%�'"���B��#*��(��&$#%�"*�$'�9"/,&�A��#&-$�$*�� �&��# ,+�$���(��'"/ *��#�&
H/�*�$"�*� $�)",)$�%�& /%��#-�*� '"/,&�. ")��&$*� #'�$�%� �"� �(�� *�/&���:��**�**-����"!
-���#,�#�&�9 $�����# $�(-��$'#,�. "'�**$�%�9#*��("/%(���"�A��$-." �#��?�#*��/ *�*�*("/,&
A��#A,���"�.� !" -�-#�+�"!��(�$ �&#$,+��/-� $'#,��#*;*�-���#,,+�$���(��$��� �*�*�"!��!!$'$��'+:
��.#.� �)� *$"��"!��(����*��9#*�#&-$�$*�� �&��"�#�'"(" ��"!�*�/&���*�#�&��(�� �*/,�*�#�#,+*�&:
����&$!!$'/,�+�9$�(��($*��+.��"!�$��")#�$"��9#*��(���$-�*'#,�:�	(���$-��A��9����#..,+$�%
�(��&$#%�"*�$'���*��#�&��(��*�/&���*�'"�'� ��&�A�$�%���*��&�A+��(��& /%�'#,'/,#�$"��#**�**-���
9#*��""�,"�%�#�&�*"��(�� �*/,�*�"!��(��&$#%�"*�$'�9� ��'"-.# �&�9$�(� �*/,�*�"!�#�. �)$"/*
'"(" ��$���(��& /%�'#,'/,#�$"��#**�**-���:

��"�(� �#*.�'���"��(��$��")#�$"��9#*��"�&�)�,".��(��&$#%�"*�$'���*���"�����"-��"�!#'$,$�#��
*�,!7#**�**-���:�	($*�9#*�&�,$)� �&��"�#�&$!!� ����'"(" ��"!�*�/&���*?�9("�9� ��#*;�&��"
/*���(������"-�#�&��(���'"-.,����#���)#,/#�$"��H/�*�$"��#$ �:����#&&$�$"�?��(����#-
&�)�,".�&�$�*� /'�$"�#,�-#�� $#,�A#*�&�# "/�&��#'(�# �#�"!�& /%�'#,'/,#�$"��9$�(�#�)$�9��"
"!!� $�%� �)���/#,,+� #� '"-.,����.#';#%�� �"� #**$*�� �(��&�)�,".-����"!� ',$�$'#,,+�  �,�)#��
*;$,,*:��' ���*("�*�"!��(��. "% #--��# ��*("9��$��#..��&$B��:

The outcomes
���9#*�!"/�&��(#���(� ��9� ��!�9� �*�/&���*�"A�#$�$�%�#�-# ;�"!�C�M�$���(��&$#%�"*�$'���*�
�(#��9� ��"A�#$�$�%��(��.#**�-# ;�"!�C�M�$���(��& /%*�'#,'/,#�$"����*��$���(��. �)$"/*
'"(" �:�	(��-"*�,+�,$;�,+��B.,#�#�$"��!" ��($*�$*��(#���("*��/�&� �#;$�%��(��& /%�'#,'/,#�$"�
#**�**-����(#)��#,*"�(#&�9" ;*(".*�#�&�".." �/�$�$�*�*/'(�#*�*�/&+�*;$,,*�*/.." ��#�&�# �
!/ �(� �"��$���(��'"/ *�:�	($*�$*�#��$��� �*�$�%�!$�&$�%�#*�$��*/%%�*�*��(#��9��# ��#A,�?�9$�(
�(��*/.." ��"!!� �&?��"� #$*���(��,�)�,�"!�*;$,,�$���(��*�/&���*:����#,*"�*/%%�*�*�#�."" �,�)�,�"!
��� +�*;$,,*� $��-#�(*�#' "**� �(#��*�/&����'"(" �:�	($*� !$�&$�%�#''" &*�9$�(��(��-"&/,�
��#-I*�.� '�.�$"���(#���(��*�/&����% "/.*�9� ��"���(��9(",��,"9�"���/-� #'+�*;$,,�A#*�&
"���(�$ ����&�!" ��/�" $#,�*/.." �:

���#&&$�$"���(����*��*("9�&�9(� ���(��*�/&���*I�-#$��# �#*�"!�9�#;��**�9� ��-#$�,+� #�$"*?
! #'�$"�*?�&�'$-#,�-�#*/ �*�#�&�&�'$-#,�! #'�$"�*:
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����B� #�'"-."������"��(��. "<�'��9#*��(��&�)�,".-����"!�#�-" ��)$*/#,�#.. "#'(��"
-#�(*�. "A,�-*:����$�$�$#,�*�# '(�#���(��*�# ��"!��(��. "<�'��&$&��"�� �)�#,�#�+�*/$�#A,�
. "&/'�*�"���(��-# ;��:������"�"���*�**$"�*�9$�(�*�/&���*�#�&�#���B#-$�#�$"��"!��(�
,$�� #�/ �� �,#�$�%��"��(����#'($�%�"!�&$!!$'/,��-#�(*�'"�'�.�*�*/'(�#*� #�$"*�*/%%�*��&��(#�
A�$�%�#A,���"�G*��I��(��. "A,�-�9#*�/*�!/,:���*� /'�$"�#,�,$�� #�/ ��$���(��<"/ �#,�#�&�$�
��B��!" -����&*��"�A��.� '�$)�&�A+�*�/&���*�#*�G& +I:���/&���*�9$�(�&$!!$'/,�$�*�'"�'�.�/#,$*$�%
&$&��"��!$�&��(����B��!" -�(�,.!/,?�#*�9" ;$�%��( "/%(��B#-.,�*�9$�(��(��/*��"!�!" -/,#�
9#*�. �*����&�#*�#A*� #'��'"�'�.�*?� #�(� ��(#��#**$*�$�%��(��*�/&�����"�,"";�!" �.#��� �*�$�
�(�� �/-A� *� #�&� % "/�&$�%� �(�� ,�# �$�%� $�� )$*/#,� #�&� '"�' ���� �B.,#�#�$"�*:
3�$#�'"��?�4465

� �#-9�#)� ��"/ *��0/$,&� �e�*"!�9# ��9#*� #, �#&+�#)#$,#A,�� $�� �(���'("",� #�&�9#*
/*�&��"�'"�*� /'���(��)$*/#,�-#�� $#,*�*/'(�#*�G& #%�#�&�& ".I�$-#%�*�"!��#A,��*�#�&�*+ $�%�*:
	(��$�����$"��9#*��"�#,,"9��(��/*� ��"�*���#�&�(�# ��#A,��*�& "..$�%�$��"�#�-�&$'$���."��$�
'"-A$�#�$"��9$�(�9 $�����!��&A#';:���"�(� ��B#-.,��"!�)$*/#,$*#�$"��"!�-#�(*�$�)",)�*
�(��/*��"!�#� G',$';�#�&�& #%I�*+ $�%�� $-#%���"�#,,"9��(��*�/&�����"�*����(���!!�'��"!��(�
'(#�%$�%�&"*�7)",/-�� �,#�$"�*($.�"!�#�& /%:�3����#..��&$B��5

Benefits
	(��A���!$�*�"!��(��. "<�'��# �2

L 	(��. "<�'����#-�(#)��,�# ���-/'(�#A"/��' �#�$�%�#�)$*/#,�,�# �$�%���)$ "�-����#�&
�(��A���!$�*�#�&�,$-$�#�$"�*�"!��(��*�,�'��&�*"!�9# �:

L 	(��. "<�'��(#*�$&���$!$�&�# �#*�!" �!/�/ �� �*�# '(:�	(� ��$*�#�9$&��)# $#�'��$��.� '�.�$"�
#A"/���(���#*;*�.� !" -�&�A+��/ *�*��(#�� �H/$ ��'"-.����'��$��(#�&,$�%��/-A� *�#�&
�"��</*��#-"�%*��,�'�/ � *�A/��#,*"�',$�$'#,�*�#!!:��/ $�%��(��'"/ *��"!��(��. "<�'��-#�+
".$�$"�*�9� ��"!!� �&�#A"/��9(#��*�/&���*�#�&��/ *�*�9� ��&"$�%�$���(��G �#,�9" ,&I:���
!#'���($*�*��-�&��"�)# +�! "-�*���$�%��"�*���$�%:����*"-��$�*�#�'�*��/ *�*�9� ��/*$�%
��'(�","%+��(#��"A)$#��&��(�����&�!" �'#,'/,#�$"�J�$��"�(� *��(��*#-���#*;�*�$,,� �H/$ �&
'#,'/,#�$"�:����*"-��*���$�%*��(� ��$*�,#';�"!�'"�!$&��'��$���(����'(�","%+�#�&��/ *�*
&"/A,�7'(�';�A+�.� !" -$�%�-#�/#,�'#,'/,#�$"�*:�	(� ��# ��&#�%� *�$��"�,+�� #$�$�%
�/ *�*�9$�(� �(�� *;$,,*�  �H/$ �&� !" �"��� '"���B�?� #*� �(�+�-#+�9" ;� �,*�9(� ��9(��
H/#,$!$�&:��!�.# �$'/,# � $��� �*��9#*�#�.� '�.�$"��! "-�*"-��*�/&���*�#�&�'",,�#%/�*
9" ;$�%�$��-���#,�(�#,�(�*���$�%*��(#��& /%�'#,'/,#�$"�*�9� �� # �,+����&�&:��"�*/,�#�$"�
9$�(� #�� #'/���-���#,� (�#,�(� /�$�� */%%�*��&� �(#�� $�� !#'�� H/$��� '"-.,�B� '#,'/,#�$"�*
$�)",)$�%��$� #�$"��"!�&"*#%��'"/,&�A��.� !" -�&:���*�# '(�9($'(���&�#)"/ *��"��B.," �
�(��#'�/#,$�+�"!�/*��"!��/-A� �*;$,,*�#' "**�"/ �.# ��� �� /*�*�9"/,&�A���B� �-�,+�)#,/#A,�

L ���"",�!" �#**�**-����(#*�A����&�)$*�&�9($'(�(#*�A����."*$�$)�,+��)#,/#��&�A+�*�/&���*
#�&�9($'(�*("/,&�. ")��/*�!/,�$��&$ �'�$�%��(��*�/&���*��"9# &*��# ,+�*/.." ��9(� �
��'�**# +

L �*�!/,�$�*$%(�*� �%# &$�%�("9�A�*���"�!#'$,$�#���,�# �$�%�"!�-#�(*�*;$,,*�(#)��A����"A�#$��&
! "-�'"--/�$'#�$"��9$�(�'",,�#%/�*�$��"�(� �*'("",*:

Evaluation
	($*�. ")�&�&$!!$'/,��#*��(��"�,+�".." �/�$�+�#!!" &�&��"�� $#,��(�����9#*�</*��. $" ��"
.,#'�-����#���(����&�"!��(�$ �!$ *���� -�#�&� �H/$ �&��(� �!" ��#�."*�#,� ��/ �:���/&���*
9� ��%$)���*�#-.�&�#&& �**�&���)�,".�*�#�&�#��$�'���$)��"!�#�A"";��";���. $R��& #9�!" 
�("*�� ��/ ��&�9$�($���(��#,,"���&��$-�:��/��"!�@��*�/&���*�"�,+����H/�*�$"��#$ �*�9� �
 ��/ ��&:�	(�� �*/,�*�'#��A��*����$��#..��&$'�*�>�#�&�=:�����($*�*�#%��$���(��&�)�,".-����"!
�(������"-��(��;�+�# �#*��"��B.," ��9� ��!/�'�$"�#,$�+?�.� '�$)�&�)#,/��#�&� �#&#A$,$�+:
	(�� �*."�&���*�9� ��%$)����(��".�$"��"!�#&&$�%��(�$ ��#-��#�&�#�.("����/-A� �!" ��(�
. $R��& #9�A/��"�(� ��(#���(#���(��H/�*�$"��#$ �*�9� ��9(",,+�#�"�+-"/*:�	($*�&$&��"�
*��-��"�(#)��#�A�# $�%�"���(�$ �'"--���*�" �*'" �*:�	(� ��9#*��"�*� "�%�,$�;�A��9�����(�
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."*$�$)$�+�"!��(�$ � �*."�*��#�&�. �)$"/*��B.� $��'��"!�-#�(*�/�,�**��"��&�*.�'$!$'#,,+�$�
#..��&$B��:����� #,,+��(��!$�&$�%*�# ����'"/ #%$�%�9$�(��(��-#<" $�+�"!�*�/&���*� #�$�%�#,,
#*.�'�*�."*$�$)�,+�3�..��&$'�*���#�&��5:�	(��&�*$%����#-����&��"� �)$�9� �#&#A$,$�+�#*�#
!�9�*�/&���*� #��&��($*�,�**�."*$�$)�,+:�	(� �����&*��"�A��&$*'/**$"��# "/�&��(���$-��,$-$�*
%$)���.# �$'/,# ,+� !" � �(��-���#,�-#�(*� '"-."����:�	($*� '"-."�����9#*� � $#,,�&� "�
'",,�#%/�*�9("�9� ��'"-.������A/���"���B.� ��-#�(�-#�$'$#�*�#�&�#,,�'"-.,���&��(����*�
9$�($���(���$-��,$-$��"!�6�-$�/��*:�	(��$��� #'�$)���,�-���*�&�-"�*� #��&�$���(��� $#,���
�"-�9� ���"���)#,/#��&�#*�."*$�$)�,+�#*�#��$'$.#��&�("9�)� �"�,+�"����B#-.,��"!��#'(
9#*�"!!� �&�#�&��(��'#,'/,#�$"�*��"�9($'(��(�+� �,#��&�9� ���"��&$!!$'/,��"��*:

Future developments
�#-.,�*�"!� �(������"-�-#�� $#,�9� ��)$�9�&�#*�.# ��"!� �(����$)� *$�+���# �$�%�#�&
	�#'($�%�� "<�'�*� . �*���#�$"��&#+� #�� �(���#$���#-./*�A+� #�  #�%��"!� *�#!!� $�',/&$�%
 �. �*���#�$)�*� ! "-�"�(� � *'("",*� #*�9�,,� #*� !$�#�'�?�.� *"���,� #�&� �:	:� *� )$'�*� *�#!!:
���� �*�$�%� $&�#*�9� �� "A�#$��&� ! "-� *"-������ *�/&���*� #A"/�� �(�� ."**$A$,$�$�*� "!
#,�� �#�$)�*��"��(��*"!�9# ��/*�&:��"*��$��� �*�?�"�(� ��(#���(#��! "-�*�/&���*�9("�(#)�
/*�&��(��-#�� $#,�(#*�" $%$�#��&�! "-�"/�*$&��"!��(���'("",�"!���#,�(:����(#*�A����*/%%�*��&
�(#���(��&�)�,".-����"!��(������"-�$�*� /'�$"�#,�-#�� $#,�'"��$�/��/*$�%�#,�� �#�$)�
*"!�9# ��9$�(�#�)$�9��"�. ")$&$�%�#�/*�!/,� ,�# �$�%�#$&� �(#��'"/,&�A��/*�&� !" ��/ *$�%
*�/&���*� #�&�."**$A,+� #*�  �! �*(� �-#�� $#,� !" �H/#,$!$�&� *�#!!:�	(�� *�/&���*I� '"--���*
*/%%�*���(#��$��9"/,&�A��/*�!/,��"�&$*� $A/����(������"-�&$#%�"*�$'���*��#���(��*�# ��"!
�� -����"�*/..,�-�����(��$�./��"���/-A� �*;$,,*�%$)���$���(��;�+�*;$,,*�-"&/,�:

Acknowledgements
�$�'� �� �(#�;*� # �� �B���&�&� �"2��#9��� #+�#�&��,#���-$�(�"!� �(��. "<�'�� ��#-J�0"A
�#)$�*�"!��(���'("",�"!��&/'#�$"�J��(��*�/&���*�"!�'"(" �*��. $,������#�&��'�"A� ������#�
��9�� "**��"*.$�#,�!" ��(�$ �'"�� $A/�$"���"��(���)#,/#�$"��"!��($*�. "<�'��#�&��"���#'($�%
'",,�#%/�*�#�&�',$�$'#,�*�#!!�$��"/ �.# ��� �����	 /*�*�9("�(#)��. ")$&�&�. "!�**$"�#,
#&)$'�� �%# &$�%��(��'"������"!��(��������:

References
0#+���	�#�&�0$�&,� ��:�3�44@5��!!�'�$)���**�"!�-�&$'#�$"��'#,'/,#�$"����(#�'�-����-��("&*
9$�(��/ *�*:�&����
�����;�������%�
���!�������������26��4�7���

0,#$*�1:�#�&�0#�(��:0:�3�44�5�� /%�'#,'/,#�$"���  " *�"!�A#''#,#/ �#����/ *$�%�*�/&���*:
;�����,
��
�����@2�?��7�=

�$#�'"���	:�3�4465��/-� #'+�$���(���&/,�������,#** ""-?�,'$��!�����?�
�A��446

�#,,$# $��:�3�44=5�	(�� �,#�$"�*($.�A��9����#�'#,'/,#�$"����*��%$)���$���/ *$�%�" $���#�$"�
#�&�-�&$'#�$"���  " *:�&����
����������������,
��
��������;��������62����7�>

�"��$��:?� 0�# �� �:�:� 3�4CC5� �� !" -#�'�� "�� #�-#�(�-#�$'*�& /%� '#,'/,#�$"�*� ��*�2
 �,#�$"�*($.��"�*/A*�H/���� �." ��&�-�&$'#�$"���  " *:�&����
�����;�������%�
���!����������
>2=>7=C

��.# �-����!" ��&/'#�$"��#�&��;$,,*�3����5�	(���#�$"�#,�*�#�&# &*�!" �#&/,��,$�� #'+�#�&
�/-� #'+2� #&/,�� �/-� #'+� '" �� '/  $'/,/-� (��.2��999:&!�*:%"):/;�
'/  $'/,/-b�/-� #'+�$�� "��*��,#*��#''�**�&���:4:��

�/!!$���:�3����5��"" �*�#�&# &�"!�-#�(*�./��.#�$���*I�,$)�*�#�� $*;:�;�������������462�>?���

�/��"��0:�:�3�44C#5��"�*'("",�H/#,$!$'#�$"�*�. �&$'��'"-.����'��$���/ *$�%�'#,'/,#�$"�*D
;�����,
��
�������

���C2��=7��

�#$%(��:�3����5��"9��"�'#,'/,#���& /%�&"*#%��#''/ #��,+2�#&)$'��!" ��/ *�*?�����������
�
;������C2��=>7=6



�����������	�
������
�
���
����� ��������
��������� ���

��������	
��
�����������	�� �������������	��������������	�����������

A Calculated Risk: Appendix 1

Screenshots of the ‘Numeracy for Nurses CD Rom 

 ?��	������#���$ %?��B�$�!��B!�/����!5$����#�	����

"?���!#���$�����#�0!���!$��)��#�$�!5�� '?�H���#9�!$����!58�!#�����4��C!0)��
!#�����4��#���$
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�0���$!���#�!$���5$��2��!/����/���4������/�5$�������?'
�0����/�$�9#!2���3�/���!���!���?���#����4$����!29#!2���3

����2

� � � > = 6

&��'�.B���#(9*#9� "'*�*��+�5# C C =

,/!�*/;'#A&��!�(�&�/"!�5A �� C � �

+&/�*� /�/! "!�#,."��-.,�(,,$9� "'*+-%�$9"�15' >� � > �

�$&����!$.,�( �(� /!��%"���*"�&����-"(99"�;�5& �� > > �
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Appendix 3

Qualitative Evaluation Data
2. Evaluating the diagnostic test: the mental maths 6 minute programme
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3. Evaluating the diagnostic test: the 20 minute programme

G7�����4����C)����$#��!$4�)��2��0�����/��/���)!����3��/��)��5�!00������$5��/�
����6��3����)��!���5�������!���

�"��(#)$�%���"/%(��$-���"�'#,'/,#���#�*9� *I

�%#$���� #��"/��"!��$-�I

Other comments: as written by the students
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