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Traditional learning versus technology
based learning (TBL) – an evaluation of
the effectiveness of the Wolverhampton
Online Learning Framework (WOLF)

Roy Protheroe and David Hill
School of Applied Sciences

Background and rationale
��� "&/'�" +��$' "A$","%+�3�0����5� $*�#���)�,�����-�*�� ���-"&/,��#''�**�&�A+�-"*�
*�/&���*�*�/&+$�%�0$"*'$��'�*�&�% ���#�&�����. "% #--�*�9$�($���(���'("",�"!��..,$�&
�'$��'�*?��"%��(� �9$�(�*�/&���*�"���"-A$��&��9# &*�#�&��B'(#�%��. "% #--�*�#' "**
�(����$)� *$�+� #�&� *�/&���*� #''�**$�%� �(����$)� *$�+� �( "/%(� ! #�'($*�&� '",,�%�*:�	(�
)# $�&�*�/&����'"(" �*�(#)��A "#&�A#';% "/�&�H/#,$!$'#�$"�*?�*/'(�#*���,�)�,*?����K*?
#''�**�'"/ *�*�#�&�-#�/ ��*�/&���*�9$�("/��� #&$�$"�#,�H/#,$!$'#�$"�*:

�*�9$�(�"�(� �$�*�$�/�$"�*�"!�($%(� ��&/'#�$"��?�")� �#��/-A� �"!�+�# *��(��-"&/,����#-
3/�&� ��(��&$ �'�$"��"!�� ��:��:��/�&� ,#�&5�(#)��A����&�)�,".$�%�9�A7A#*�&�-#�� $#,��"
*/.." �� #�&� */..,�-���� ��#'($�%�"�� �(��-"&/,�:�	(�� $�� "&/'�$"��"!����
� #*� �(�
��$)� *$�+�	�'(�","%+� �/.." ��&� ��# �$�%� .,#�!" -� . ")$&�&� #� *+*��-� �"� ��#A,�
#''�**$A$,$�+�#�&��(��9�A�A#*�&�-#�� $#,�9#*�*/A*�H/���,+�� #�*!" -�&�$��"����
:

��� �'����+�# *��(��-"&/,��(#*�A����&�,$)� �&�A+�#�� #&$�$"�#,�-$B�"!�,�'�/ �*��/�" $#,*�#�&
. #'�$'#,�*�**$"�*�&/ $�%���-�*�� ��?�'"�*$*�$�%�"!����,�'�/ �*?�6��/�" $#,*�#�&�6�. #'�$'#,
*�**$"�*:���/&����.� !" -#�'��"���(��-"&/,��(#*�A����#**�**�&�A+��( ���-/,�$.,��'("$'�
��*�*�*�#%�&�&/ $�%�#�&�#���(����&�"!��(��-"&/,�:

���
�/*#%�� �. �*���*�#�*($!��#9#+�! "-��(��#''�.��&���#'($�%��" -?��+.$'#,�9$�($���(�
0$"*'$��'�*��$)$*$"�?�9($'(�9#*�'"�*$&� �&��"�A��N�B'�,,���O�!" �	�#'($�%�#�&���# �$�%
A+��(��K/#,$�+��**/ #�'���%��'+:���'���,+?����
�(#*�A����#'�$)�,+�. "-"��&�A+��(�
-"&/,����#-��"�*/.." ��#�&�*/..,�-������#'($�%�"����� "&/'�" +��$' "A$","%+?�#,�("/%(
�"��#*�#��#,�� �#�$)��-"&��"!�&�,$)� +:��$�(��(��&�)�,".-����"!��(�����
�-#�� $#,�!" 
�($*�-"&/,�?��(��".." �/�$�+��B$*��&��"� �.,#'��,�'�/ �*��"�#'($�)���!!$'$��'+�%#$�*:

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

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

The research
�.�'$!$'#,,+?��9"�#*.�'�*�9� ��$�)�*�$%#��&2

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

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

The outcomes
Test Performance


$%/ ���� �. �*���*��(��.� '���#%��"!�*�/&���*�*�,�'�$�%��(��'"  �'��".�$"��!" ��#'(�H/�*�$"�
!" ���*���:

��5���� 7��� '���#%��"!�'"  �'�� �*."�*�*�.� �H/�*�$"��!" ���*����3�X���5:
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�)#,/#�$"��"!�  �*."�*�*� ! "-�H/�*�$"�*� &� $)�&� ! "-� ,�'�/ �*� #�&� �("*�� ! "-����

$�&$'#����(#��!" �H/�*�$"�*�&� $)�&�! "-�,�'�/ ��-#�� $#,?�>@:>M�"!�H/�*�$"�*�9� ��#�*9� �&
'"  �'�,+:� 
" � H/�*�$"�*� &� $)�&� ! "-����
�-#�� $#,� 3H/�*�$"�*� 47��5?� >>:4M�9� �
#�*9� �&�'"  �'�,+:


$%/ ���� �. �*���*��(��.� '���#%��"!�*�/&���*�*�,�'�$�%��(��'"  �'��".�$"��!" ��#'(�H/�*�$"�
!" ���*���:
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��5����%7��� '���#%��"!�'"  �'�� �*."�*�*�.� �H/�*�$"��!" ���*����3�X��=5:
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�)#,/#�$"��"!�  �*."�*�*� ! "-�H/�*�$"�*� &� $)�&� ! "-� ,�'�/ �*� #�&� �("*�� ! "-����

$�&$'#����(#��!" �H/�*�$"�*�&� $)�&�! "-�,�'�/ ��-#�� $#,?�>4:6M�"!�H/�*�$"�*�9� ��#�*9� �&
'"  �'�,+:�
" �H/�*�$"�*�&� $)�&�! "-����
�-#�� $#,�3H/�*�$"�*�@7���#�&���7��5?�>C:�M
9� ��#�*9� �&�'"  �'�,+:


$%/ ���� �. �*���*��(��.� '���#%��"!�*�/&���*�*�,�'�$�%��(��'"  �'��".�$"��!" ��#'(�H/�*�$"�
!" ���*���:

��5����"7��� '���#%��"!�'"  �'�� �*."�*�*�.� �H/�*�$"��!" ���*����3�X445:

�)#,/#�$"��"!�  �*."�*�*� ! "-�H/�*�$"�*� &� $)�&� ! "-� ,�'�/ �*� #�&� �("*�� ! "-����

$�&$'#����(#��!" �H/�*�$"�*�&� $)�&�! "-�,�'�/ ��-#�� $#,?�=�:�M�"!�H/�*�$"�*�9� ��#�*9� �&
'"  �'�,+:�
" �H/�*�$"�*�&� $)�&�! "-����
�-#�� $#,�3H/�*�$"�*�>�7>>?�6�76@�#�&�C�7C@5?
>C:6M�9� ��#�*9� �&�'"  �'�,+:

Questionnaire responses
	9"�H/�*�$"��#$ �*�9� ��-#&��#)#$,#A,���"�*�/&���*�"���(��-"&/,��#���(��*�# ��3,#����'�"A� 
����5�#�&��"9# &��(����&�3�# ,+��#�/# +�����5:�
" ��#'(�*�/&����#�H/�*�$"��#$ ��9#*�-#&�
#)#$,#A,�� #�&�9#*� �"� A�� '"-.,���&� #�"�+-"/*,+:� 	(�� . $�'$.#,� $�����$"�� "!� �(�
H/�*�$"��#$ �*�9� �� �"�%#/%�� �(�� *�/&���*I�.� '�.�$"��"!� �(��&�,$)� +�#.. "#'(�#�&� �"
&��� -$���9(��(� ��(� ��9#*�*�/&���� �*$*�#�'��" ����(/*$#*-��"��(��/*��"!��(�����

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

<�� ��

� 0�!" ���(��-"&/,��A�%#�?�&$&�+"/��B.�'���"�(#)�
�,�'� "�$'�*"/ '�*�"!�$�!" -#�$"��3���
5�-#&�
#)#$,#A,��"���($*�-"&/,�D �C:�6 @�:@>

� �(���$�!" -�&�"!��(��#)#$,#A$,$�+�"!����
�-#�� $#,
#���(��A�%$��$�%�"!��(��-"&/,�?�&$&�+"/��B.�'���($*��"
A��"!�."����$#,�A���!$�D 4�:�� C:@�

� �#)��+"/� �%$*�� �&�"�����
D 4�:�� C:@�

> 	"�&#��?�&"�+"/�A�,$�)���(#��+"/�A���!$��&�! "-
���
�/*#%��$�� �,#�$"���"�/�&� *�#�&$�%
-$' "A$","%+�A���� D C�:>� �4:=@

= �"�+"/�A�,$�)���(#��+"/�A���!$��&�! "-����
�/*#%�
$�� �,#�$"���"���*��.� !" -#�'��"���($*�-"&/,�D 6�:�> �6:46

6 �"�+"/�'"�*$&� ��(�� �.,#'�-����"!�,�'�/ �*�9$�(
���
�-#�� $#,��"�A���!$��*�/&+D 6�:C@ �4:��

@ �"/,&�+"/�9$*(��"�(#)��*$-$,# ����
�-#�� $#,
-#&��#)#$,#A,��"��"�(� �-"&/,�*D C4:�� ��:C@

��)�!#� ��))���

C �"/,&�+"/�. �!� ��"�(#)�����
�-#�� $#,��"� �.,#'�
3�5?�" �*/.." ��3�5?��(�" +�&�,$)� �&�9$�($��,�'�/ �*D �@:�4 C�:6�

<�� ��

4 �"/,&�+"/�. �!� ��"�(#)��-" �����
�-#�� $#,

-#&��#)#$,#A,��"���($*�-"&/,�D C4:�� ��:C@

�� �"/,&�+"/�. �!� �!" �-" �����
�-#�� $#,��"�A�

/*�&��"� �.,#'��,�'�/ �*D �6:46 6�:�>

	!2���%2���/&���� �*."�*�*�! "-��(���#�/# +�H/�*�$"��#$ �:

<�� ��

� �(���$�!" -�&�"!��(��#)#$,#A$,$�+�"!����
�-#�� $#,
#���(��A�%$��$�%�"!��(��-"&/,�?�&$&�+"/��B.�'���($*��"
A��"!�."����$#,�A���!$�D C�:4C �@:��

> �"�+"/�'"�*$&� ��(�� �.,#'�-����"!�,�'�/ �*�9$�(
���
�-#�� $#,�$-. ")�&�#��/�&� *�#�&$�%�"!
-$' "A$","%+D 6�:C� �6:�@

= �$&�+"/�/*�����
�!" �"�(� �-"&/,�*D C=:�� �>:C4

6 �!�+�*��"��(��#A")�?�.,�#*��*.�'$!+�-"&/,��'"&�*�" 
�$�,�*2
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B��� ���� �2������5/�

@ �"/,&�+"/�(#)��. �!�  �&��"�(#)��(#&�,�**?�" �-" �
���
�-#�� $#,��"� �.,#'��,�'�/ �*?�" �9#*��(��#-"/��
#A"/�� $%(�D �4:@4 6:�C 6�:C�

����4 ��)�!#�

C �$&�+"/�/*�����
�#*�#�%��� #,�*�/&+�#$&�3�5�"���($*
-"&/,�?�" �"�,+�!" �-#�� $#,� �.,#'$�%�,�'�/ �*�3�5D C�:C= �4:�=

<�� ��

4 �� ��+"/�#A,���"�#''�**����
�9$�(� �,#�$)���#*�
/*$�%���$)� *$�+�!#'$,$�$�*D 4�:6� 6:�C

�� �"�+"/�(#)��$��� ����#''�**� �#&$,+�#)#$,#A,��"/�*$&�
�(����$)� *$�+D C�:C= �4:�=

�� �$&�+"/�#''�**����
�)$#��(��$��� ����"/�*$&���(�
��$)� *$�+D @>:>@ �=:=�

��0� ���9

�� �!�+�*��"��(��#A")�?�9(� ��9#*��($*�#''�**�. ")$&�&
3�%�("-�?�9" ;?���'5D 4�:�� 4:6C

3�!�+�*� �*."�&���*5

<�� ��

�� �$&�+"/�!$�&��(��!,�B$A$,$�+�"!�/*$�%����
�!" 
*�/&+$�%��"�A��"!�A���!$�D 4�:>4 C:=�

Evaluation and Benefits
	(��$�����$"��"!��(��*�/&+�9#*��**���$#,,+��9"7!",&?��#-�,+2

L �"�&��� -$����(��$-.#'��"!�,�'�/ �� �.,#'�-����9$�(����
�"��*�/&����.� !" -#�'�

L &��� -$����(��*�/&���*I�.� *.�'�$)��"���($*�#.. "#'(:

��-��("&","%$'#,�#.. "#'(�*$-$,# ��"��("*��./A,$*(�&�A+�"�(� *>?=?�9#*�/*�&:�	($*�9#*�A+
#�#,+*$*�"!�*�/&����.� !" -#�'��9$�($���(���( ���-/,�$.,��'("$'����*�*�3
$%/ �*��7�5?�$��$*
#..# �����(#��#,�("/%(�!" ��#'(���*���(��.� '���#%��'"  �'��9#*�-# %$�#,,+�,"9� �!" ����

&� $)�&�-#�� $#,?��($*�)# $#�$"��9#*��"��*�#�$*�$'#,,+�*$%�$!$'#���3.\�:�=5:�	(��'"�',/*$"�?
�(� �!" ��$*��(#���(�� �.,#'�-����"!�#� �,#�$)�,+�*-#,,��/-A� �"!�,�'�/ �*�9$�(����
�&$&
�"��$�!,/��'����*��.� !" -#�'�?�#*�*����A+��$�(� �#��$-. ")�-����" �9" *��$�%�"!���*�
.� !" -#�'�:��$�'����*��.� !" -#�'��$*�#��,�#*��$��.# ��/*�&��"�&��� -$���9(��(� �-"&/,�
"/�'"-�*�(#)��A����-��?����
� �.,#'�-����&$&��"��. �</&$'��*/''�**!/,�'"-.,��$"��"!
�(��-"&/,�:

��'�/ �� �.,#'�-����A+����
�#,*"� �. �*���*�#� �&/'�$"��$��*�#!!�'"��#'��#�&�#�'"�� $A/�$"�
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