
^ƚƵĚĞŶƚ�EĂŵĞ͗�:ĂŶĞůůĞ�^͘�tŚŝƚŵĂŶ
^ƚƵĚĞŶƚ�EƵŵďĞƌ͗�ϭϴϬϲϲϬϰ
WĂƚŚǁĂǇ͗�^ĞĐŽŶĚĂƌǇ�W'���ŝŶ��ŚĞŵŝƐƚƌǇ
�ƐƐŝŐŶŵĞŶƚ�dŝƚůĞ͗���WŽƌƚĨŽůŝŽ�tŚŝĐŚ�/ůůƵƐƚƌĂƚĞƐ�Ă��ƌŝƚŝĐĂů�ZĞĨůĞĐƚŝŽŶ�ŽĨ�WƌŽŐƌĞƐƐ�DĂĚĞ�ŽŶ�ƚŚĞ�WůĂŶŶŝŶŐ�
ĂŶĚ�/ŵƉůĞŵĞŶƚĂƚŝŽŶ�ŽĨ�dŚƌĞĞ�WĞĚĂŐŽŐŝĐĂů�WƌŝŶĐŝƉůĞƐ
>ŝŶŬ�ƚŽ�ƚŚŝƐ�KŶĞ�ƌŝǀĞ��ƐƐŝŐŶŵĞŶƚ͗�ŚƚƚƉƐ͗ͬͬƵŽǁƚƐĚͲŵǇ͘ƐŚĂƌĞƉŽŝŶƚ͘ĐŽŵͬ͗Ž͗ͬŐͬƉĞƌƐŽŶĂůͬϭϴϬϲϲϬϰ
ͺƐƚƵĚĞŶƚͺƵǁƚƐĚͺĂĐͺƵŬͬ�ƌĨƚŐǀͺϯyWƉDŬzϱĨϮ>ZϳϯŚϴ�Ɛh/ƌzŽdY<ǆϴů>>��ϲ<ϳ�ϲ�͍ĞсƉĞϵŽǀƌ�
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dŚŝƐ�ƉŝĐƚƵƌĞ�ƌĞƉƌĞƐĞŶƚƐ�Ă�ƋƵĞƐƚŝŽŶ�ĨƌŽŵ�Ă�>Žǁ�^ƚĂŬĞƐ�YƵŝǌ�ƚŚĂƚ�ǁĂƐ�ƵƐĞĚ�ǁŝƚŚ�Ă�ƚŽƉ�ƐĞƚ�ǇĞĂƌ�ƐĞǀĞŶ�ĐůĂƐƐ�
ĚƵƌŝŶŐ�ƚŚĞŝƌ�&ŽƌĐĞƐ�ƵŶŝƚ͘�dŚĞƐĞ�ůŽǁ�ƐƚĂŬĞƐ�ƋƵŝǌǌĞƐ�ĂƌĞ�ŶŽƌŵĂůůǇ�ďĞƚǁĞĞŶ�ĨŝǀĞ�ĂŶĚ�ƚĞŶ�ƋƵĞƐƚŝŽŶƐ�ůŽŶŐ�ĂŶĚ�
ĂƌĞ�Ă�ďůĞŶĚ�ŽĨ�ŵƵůƚŝƉůĞ�ĐŚŽŝĐĞ�ĂŶĚ�ƚƌƵĞ�Žƌ�ĨĂůƐĞ�ƋƵĞƐƚŝŽŶƐ͘���ƚ�ƚŚĞ�ďĞŐŝŶŶŝŶŐ�ŽĨ�ƚŚĞŝƌ�ůĞƐƐŽŶƐ�Ăůů�ƐƚƵĚĞŶƚƐ�
ĞǆƉĞĐƚĞĚ�ƚŽ�ŶƵŵďĞƌ�ŝŶ�ƚŚĞŝƌ�ďŽŽŬƐ�ĂŶĚ�ǁƌŝƚĞ�ƚŚĞ�ĂŶƐǁĞƌ�ƚŽ�ĞĂĐŚ�ŵƵůƚŝƉůĞ�ĐŚŽŝĐĞ�ƋƵĞƐƚŝŽŶ͘�dŚĞŶ�ĂƐ�Ă�
ĐůĂƐƐ�ƚŚĞǇ�ŐŽ�ŽǀĞƌ�ƚŚĞ�ĂŶƐǁĞƌƐ�ĂŶĚ�ŐŝǀĞ�ƚŚĞŵƐĞůǀĞƐ�Ă�ŵĂƌŬ�ƚŽ�ƐĞĞ�ŚŽǁ�ŵƵĐŚ�ǁĂƐ�ŬŶŽǁŶ͘�dŚĞƐĞ�ůŽǁ�
ƐƚĂŬĞƐ�ƋƵŝǌǌĞƐ�ĂƌĞ�ƵƐĞĚ�ĂƐ�Ă�ŵĞƚŚŽĚ�ƚŽ�ƌĞǀŝĞǁ�ŵĂƚĞƌŝĂů�ŶŽƚ�ŽŶůǇ�ĨƌŽŵ�ƚŚĞ�ƉƌĞǀŝŽƵƐ�ůĞƐƐŽŶ͕�ďƵƚ�ĨƌŽŵ�
ƉƌĞǀŝŽƵƐ�ƵŶŝƚƐ�ĂƐ�ǁĞůů͘��ĂĐŚ�ůĞƐƐŽŶ�ƐƚĂƌƚƐ�ǁŝƚŚ�ƚŚŝƐ�ƚǇƉĞ�ŽĨ�ƌĞǀŝĞǁ͘�ZĞǀŝĞǁŝŶŐ�ŵĂƚĞƌŝĂů�Ăƚ�ƚŚĞ�ďĞŐŝŶŶŝŶŐ�ŽĨ�
ĞĂĐŚ�ůĞƐƐŽŶ�ŚĞůƉƐ�ƐƚƵĚĞŶƚƐ�ƌĞĐĂůů�ƉƌĞǀŝŽƵƐ�ŝŶĨŽƌŵĂƚŝŽŶ�ƚŚĞǇ�ŵĂǇ�ŚĂǀĞ�ŽƚŚĞƌǁŝƐĞ�ĨŽƌŐŽƚƚĞŶ�ĂŶĚ�ŐŝǀĞƐ�
ƐƚƵĚĞŶƚƐ�ĞǆƚƌĂ�ƚŝŵĞ�ƚŽ�ƌĞǀŝĞǁ͘�dŚŝƐ�ŝƐ�ĞƐƉĞĐŝĂůůǇ�ƉĞƌƚŝŶĞŶƚ�ƚŽ�ƐƚƵĚĞŶƚƐ�ǁŚŽ�ŵĂǇ�ŶŽƚ�ŚĂǀĞ�ƚŚĞ�ĂďŝůŝƚǇ�ƚŽ�
ƐƚƵĚǇ�ĞĨĨĞĐƚŝǀĞůǇ�Ăƚ�ŚŽŵĞ͘��dŚĞƌĞ�ĂƌĞ�ŽĨ�ĐŽƵƌƐĞ�ƐŽŵĞ�ĨĂƵůƚƐ�ǁŝƚŚ�ƚŚŝƐ�ŵĞƚŚŽĚ͘�KŶĞ�ĨĂƵůƚ�ŝƐ�ƚŚĂƚ�Ă�ŵƵůƚŝƉůĞ�
ĐŚŽŝĐĞ�ƌĞǀŝĞǁ�ŐŝǀĞƐ�ƐƚƵĚĞŶƚƐ�ŽƉƉŽƌƚƵŶŝƚŝĞƐ�ƚŽ�ŐƵĞƐƐ�ĂŶƐǁĞƌƐ͘�dŚĞƌĞ�ĂƌĞ�ĨĞǁ�ǁĂǇƐ�ĂƌŽƵŶĚ�ƚŚŝƐ�ďƵƚ�ŽŶĞ�Žƌ�
ƚǁŽ�ƐŚŽƌƚ�ĂŶƐǁĞƌ�ƋƵĞƐƚŝŽŶƐ�ŵĂǇ�ďĞ�ĞĨĨĞĐƚŝǀĞ�ŝŶ�ŐĞƚƚŝŶŐ�ĂƌŽƵŶĚ�ƚŚŝƐ�ƉƌŽďůĞŵ͘��ŶŽƚŚĞƌ�ƉƌŽďůĞŵ�ŝƐ�ƚŚĂƚ�ŝƚ�
ŝƐ�ƐĞůĨͲĂƐƐĞƐƐĞĚ�ƚŽ�ƐĂǀĞ�ƚŝŵĞ͘�/ƚ�ŝƐ�ƉŽƐƐŝďůĞ�ƚŚĂƚ�ƐƚƵĚĞŶƚƐ�ĐŽƵůĚ�ũƵƐƚ�ŐŝǀĞ�ƚŚĞŵƐĞůǀĞƐ�Ăůů�ŐŽŽĚ�ŵĂƌŬƐ�ĂŶĚ�
ŶŽƚ�ŚĂǀĞ�ĂŶƐǁĞƌĞĚ�Ă�ƐŝŶŐůĞ�ƋƵĞƐƚŝŽŶ͕�ďƵƚ�ǁŚĞŶ�ƚŚĞƐĞ�ƋƵŝǌǌĞƐ�ĂƌĞ�ŐŝǀĞŶ͕�ŝƚ�ŝƐ�ĂƚƚĞŵƉƚĞĚ�ƚŽ�ĐĂůů�ƐƚƵĚĞŶƚƐ�
Ăƚ�ƌĂŶĚŽŵ�ƚŽ�ŐŝǀĞ�ƚŚĞŝƌ�ĂŶƐǁĞƌƐ͘�dŚŝƐ�ŬĞĞƉƐ�ƐƚƵĚĞŶƚƐ�ĞŶŐĂŐĞĚ�ďĞĐĂƵƐĞ�ƚŚĞǇ�ŶĞǀĞƌ�ŬŶŽǁ�ŝĨ�ƚŚĞǇ�ǁŝůů�ďĞ�
ĐŚŽƐĞŶ͘�^ƚƵĚĞŶƚƐ�ĂƌĞ�ĂůƐŽ�ŶĞǀĞƌ�ŐŝǀĞŶ�ƚŚĞ�ĂďŝůŝƚǇ�ƚŽ�ďĂĐŬ�ŽƵƚ�ŽĨ�ĂŶƐǁĞƌŝŶŐ�Ă�ƋƵĞƐƚŝŽŶ͘�/ƚ�ŝƐ�ĂůǁĂǇƐ�
ǁŽƌŬĞĚ�ƚŚƌŽƵŐŚ�ǁŝƚŚ�ƚŚĞ�ƐƚƵĚĞŶƚ�ĐŚŽƐĞŶ�ƚŽ�ĂŶƐǁĞƌ�ŝƚ͘�
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�ƐƐĞƐƐŵĞŶƚ�ĨŽƌ�>ĞĂƌŶŝŶŐ
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dŚŝƐ�ŝŵĂŐĞ�ŝƐ�ĨƌŽŵ�ƚŚĞ�ƌĞĨůĞĐƚŝŽŶ�ƐĞĐƚŝŽŶ�ŽĨ�Ă�ůĞƐƐŽŶ�ƉůĂŶ�ǁŝƚŚ�Ă�ƚŽƉ�ƐĞƚ�ǇĞĂƌ�ŶŝŶĞ�ĐůĂƐƐ͘�ZĞĨůĞĐƚŝŽŶƐ�ĂƌĞ�
ĚŽŶĞ�ďǇ�ĚŝƐĐƵƐƐŝŶŐ�ǁŝƚŚ�ƚŚĞ�ĐůĂƐƐ�ƚĞĂĐŚĞƌ�ĂĨƚĞƌ�ƚŚĞ�ůĞƐƐŽŶ�ǁŝƚŚ�ǁŚĂƚ�ƐƚƌĞŶŐƚŚƐ�ĂŶĚ�ǁĞĂŬŶĞƐƐĞƐ�ǁĞƌĞ�
ƐĞĞŶ�ŝŶ�ƚŚĞ�ůĞƐƐŽŶ͘�dŚŝƐ�ůĞƐƐŽŶ�ŚĂĚ�ƉĂƌƚŝĐƵůĂƌ�ƐƵĐĐĞƐƐ�ǁŝƚŚ�ƚŚĞ�ƋƵĞƐƚŝŽŶŝŶŐ�ĚŽŶĞ�ƚŚƌŽƵŐŚŽƵƚ�ŝƚ�ĂŶĚ�
ŵĞƚŚŽĚƐ�ŽĨ�ƋƵĞƐƚŝŽŶŝŶŐ͘�

dŚŝƐ�ƉůĞŶĂƌǇ�ĂĐƚŝǀŝƚǇ�ǁĂƐ�ŐŝǀĞŶ�ƚŽ�ƐƚƵĚĞŶƚƐ�ƚŽ�Ĩŝůů�ŽƵƚ�ĂĨƚĞƌ�Ă�ůĞƐƐŽŶ�ƚŽ�ďĞ�ĐŽůůĞĐƚĞĚ�Ăƚ�ƚŚĞ�ĚŽŽƌ�ĂƐ�ƚŚĞ�
ƐƚƵĚĞŶƚƐ�ůĞĨƚ͘�dŚĞ�ƐƚƵĚĞŶƚƐ�ǁĞƌĞ�ƐĞĞŶ�ďĞŝŶŐ�ǀĞƌǇ�ĞŶŐĂŐĞĚ�ǁŚŝůĞ�ĚŽŝŶŐ�ƚŚŝƐ�ĂĐƚŝǀŝƚǇ�ĂŶĚ�ƵƉŽŶ�ƌĞĂĚŝŶŐ�ƚŚĞ�
ƚŝĐŬĞƚƐ�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ƐŚŽǁĞĚ�ƚŚĞǇ�ǁĞƌĞ�ĐŽŶĨŝĚĞŶƚ�ǁŝƚŚ�ƚŚĞ�ůĞƐƐŽŶ͕�ďƵƚ�Ɛƚŝůů�ŚĂĚ�ƐŽŵĞ�ƋƵĞƐƚŝŽŶƐ�ƚŚĞǇ�
ǁĂŶƚĞĚ�ĂŶƐǁĞƌĞĚ�ĨƵƌƚŚĞƌ͘�



^ƚƵĚĞŶƚƐ�ĂƌĞ�ŽĨƚĞŶ�ŐŝǀĞŶ�ĂŶĂůǇƐŝƐ�ƋƵĞƐƚŝŽŶƐ�ĂĨƚĞƌ�ƉĞƌĨŽƌŵŝŶŐ�ƉƌĂĐƚŝĐĂů͘�/ƚ�ŝƐ�ŽĨƚĞŶ�ĂƐŬĞĚ�ŽĨ�ƚŚĞ�ƚŽ�ĚŽ�
ƐŽŵĞ�ŵĂƚŚĞŵĂƚŝĐĂů�ĐĂůĐƵůĂƚŝŽŶƐ�ŽŶ�ǁŚĂƚ�ƚŚĞǇ�ũƵƐƚ�ĚŝĚ͘�dŚŝƐ�ƐƚƌĞŶŐƚŚĞŶƐ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�ŶŽƚ�ŽŶůǇ�
ƚŚĞ�ƐĐŝĞŶƚŝĨŝĐ�ĐŽŶĐĞƉƚ�ďĞŝŶŐ�ƚĂƵŐŚƚ�ďǇ�ƚŚĞ�ƉƌĂĐƚŝĐĂů�ďƵƚ�ĂůƐŽ�ŵĂƚŚĞŵĂƚŝĐĂů�ƐŬŝůůƐ�ƚŚĞǇ�ŚĂǀĞ�ůĞĂƌŶĞĚ�
ŽƵƚƐŝĚĞ�ŽĨ�ƐĐŝĞŶĐĞ͘�

dŚŽƵŐŚ�ƐĞĞŵŝŶŐůǇ�Ă�ƐŝŵƉůĞ�ƚĂƐŬ�ƚŚŝƐ�ƌĞƐĞĂƌĐŚ�ƉƌŽũĞĐƚ�ŝŶǀŽůǀŝŶŐ�ĚŝŐŝƚĂů�ĐŽŵƉĞƚĞŶĐĞ�ǁĂƐ�ĨŽƵŶĚ�ƚŽ�ďĞ�
ƋƵŝƚĞ�ĚŝĨĨŝĐƵůƚ�ďǇ�ƚŚĞ�ďŽƚƚŽŵ�ƐĞƚ�ǇĞĂƌ�ĞŝŐŚƚ�ĐůĂƐƐ�ŝƚ�ǁĂƐ�ƉƌĞƐĞŶƚĞĚ�ƚŽ͘�dŚĞƐĞ�ƐƚƵĚĞŶƚƐ�ƐƚƌƵŐŐůĞĚ�ƚŽ�
ƉĞƌĨŽƌŵ�ŝŶƚĞƌŶĞƚ�ƐĞĂƌĐŚĞƐ�ĂŶĚ�ƐĞƚ�ƵƉ�Ă�WŽǁĞƌWŽŝŶƚ͕�ƐŽ�ƚŚĞ�ůĞƐƐŽŶ�ƋƵŝĐŬůǇ�ǁĞŶƚ�ĨƌŽŵ�ďĞŝŶŐ�ĂďŽƵƚ�
ĞůĞŵĞŶƚƐ�ƚŽ�ďĞŝŶŐ�ĂďŽƵƚ�ŚŽǁ�ƚŽ�ƐĞĂƌĐŚ�ĨŽƌ�ŝŶĨŽƌŵĂƚŝŽŶ�ŽŶůŝŶĞ�ĂŶĚ�ŚŽǁ�ƚŽ�ƉƌĞƐĞŶƚ�ƚŚĂƚ�ŝŶĨŽƌŵĂƚŝŽŶ͘�
hŶĚĞƌƐƚĂŶĚŝŶŐ�ǁŚĞƌĞ�ƐƚƵĚĞŶƚƐ�ĂƌĞ�ǁŝƚŚ�Ă�ĐĞƌƚĂŝŶ�ƐŬŝůů�ŝƐ�ĞƐƐĞŶƚŝĂů�ĨŽƌ�ĐŽƌƌĞĐƚůǇ�ŝŵƉůĞŵĞŶƚŝŶŐ�ĐƌŽƐƐ�
ĐƵƌƌŝĐƵůĂƌ�ƌĞƐƉŽŶƐŝďŝůŝƚĞƐ͘�

�ƌŽƐƐ��ƵƌƌŝĐƵůĂƌ�ZĞƐƉŽŶƐŝďŝůŝƚŝĞƐ�
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dŚŝƐ�ŝŶĨŽƌŵĂƚŝŽŶ�ƐŚĞĞƚ�ĂůŽŶŐ�ǁŝƚŚ�ƐĞǀĞƌĂů�ŽƚŚĞƌƐ�ǁĂƐ�ŚĂŶĚĞĚ�ŽƵƚ�ŽŶ�Ă�ůĞƐƐŽŶ�ĂďŽƵƚ�ĚĞĨŝĐŝĞŶĐǇ�
ĚŝƐĞĂƐĞƐ͘�^ƚƵĚĞŶƚƐ�ŚĂĚ�ƚŽ�ƐŽƌƚ�ƚŚƌŽƵŐŚ�ƚŚĞ�ŝŶĨŽƌŵĂƚŝŽŶ�ƚŽ�ƐĞĞ�ǁŚĂƚ�ǁĂƐ�ƌĞůĞǀĂŶƚ�ƚŽ�ĂŶƐǁĞƌ�
ƋƵĞƐƚŝŽŶƐ�ŽŶ�ƚŚĞ�ĚŝƐĞĂƐĞƐ͘�



dŚŝƐ�ŝƐ�Ă�ŐƌĂƉŚ�ĨƌŽŵ�Ă�ƐĞƚ�ŽĨ�ĨŝǀĞ�ƵƐĞĚ�ǁŝƚŚ�Ă�ƚŽƉ�ƐĞƚ�ǇĞĂƌ�ŶŝŶĞ�ďŝŽůŽŐǇ�ůĞƐƐŽŶ�ŽŶ�ƐŵŽŬŝŶŐ͘�dŚĞ�
ƐƚƵĚĞŶƚƐ�ǁĞƌĞ�ƌĞƋƵŝƌĞĚ�ƚŽ�ǁŽƌŬ�ĂƐ�Ă�ŐƌŽƵƉ�ƚŽ�ĂŶƐǁĞƌ�ƋƵĞƐƚŝŽŶƐ�ŽŶ�ŚŽǁ�ĂƚƚŝƚƵĚĞƐ�ƚŽǁĂƌĚƐ�
ƐŵŽŬŝŶŐ�ŚĂǀĞ�ĐŚĂŶŐĞĚ�ŽǀĞƌ�ƚŝŵĞ͘�

dŚŝƐ�ƉŝĐƚƵƌĞ�ƐŚŽǁƐ�ĂŶ�ŝŶǀĞƐƚŝŐĂƚŝŽŶ�ŝŶƚŽ�ƉĞŶĚƵůƵŵƐ�ŐŝǀĞŶ�ƚŽ�Ă�ǇĞĂƌ�ƐĞǀĞŶ�ĐůĂƐƐ͘�dŚĞǇ�ŚĂĚ�ƚŽ�ŽŶ�
ƚŚĞŝƌ�ŽǁŶ͕�ĐƌĞĂƚĞ�Ă�ŵĞƚŚŽĚ�ĨŽƌ�ŚŽǁ�ƚŽ�ŵĞĂƐƵƌĞ�ŚŽǁ�Ă�ƉĞŶĚƵůƵŵ�ŝƐ�ĞĨĨĞĐƚĞĚ�ďǇ�ŵĂƐƐ�ĂŶĚ�ůĞŶŐƚŚ͘�
dŚŝƐ�ĐƌŝƚŝĐĂů�ƚŚŝŶŬŝŶŐ�ĂĐƚŝǀŝƚǇ�ƌĞƋƵŝƌĞƐ�ƚŚĞŵ�ƚŽ�ĚƌĂǁ�ŽŶ�ƉƌŝŽƌ�ŬŶŽǁůĞĚŐĞ�ĂŶĚ�ƚŚĞŝƌ�ŽǁŶ�ŶŽƚĞƐ�ĨƌŽŵ�
ƉƌĞǀŝŽƵƐ�ůĞƐƐŽŶƐ�ƚŽ�ƉƌĞƐĞŶƚ�Ă�ƉƌŽƉĞƌ�ĞǆƉĞƌŝŵĞŶƚ͘�

'ŽŽĚ�dĞĂĐŚŝŶŐ�ĂŶĚ�>ĞĂƌŶŝŶŐ�ŵĞĂŶƐ�ĞŵƉůŽǇŝŶŐ�Ă�ďůĞŶĚ�ŽĨ�
ĂƉƉƌŽĂĐŚĞƐ�ŝŶĐůƵĚŝŶŐ�ƚŚŽƐĞ�ƚŚĂƚ�ƉƌŽŵŽƚĞ�ƉƌŽďůĞŵ�ƐŽůǀŝŶŐ͕�
ĐƌĞĂƚŝǀĞ͕�ĂŶĚ�ĐƌŝƚŝĐĂů�ƚŚŝŶŬŝŶŐ͘
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dŚĞƐĞ�ĂŶĂůǇƐŝƐ�ƋƵĞƐƚŝŽŶƐ�ĂƌĞ�ĨƌŽŵ�Ă�ůĞƐƐŽŶ�ŽŶ�ĨƌŝĐƚŝŽŶ�ĂŶĚ�ĂƉƉůǇ�ƚŽ�Ă�ƉƌĂĐƚŝĐĂů�ĚŽŶĞ�ǁŚĞƌĞ�
ƐƚƵĚĞŶƚƐ�ŵĞĂƐƵƌĞĚ�ĨƌŝĐƚŝŽŶ�ŽŶ�ĚŝĨĨĞƌĞŶƚ�ƐƵƌĨĂĐĞ�ƚǇƉĞƐ͘�dŚĞƐĞ�ĂŶĂůǇƐŝƐ�ƋƵĞƐƚŝŽŶƐ�ƉƌŽď�ƐƚƵĚĞŶƚƐ�ƚŽ�
ŐŽ�ďĞǇŽŶĚ�ũƵƐƚ�ƚŚĞ�ƌĞƐƵůƚƐ�ďƵƚ�ƚŚŝŶŬ�ĐƌŝƚŝĐĂůůǇ�ĂŶĚ�ĐƌĞĂƚŝǀĞůǇ�ĂďŽƵƚ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚ͕�ŝŶĐůƵĚŝŶŐ�ǁŚĂƚ�
ǁĞŶƚ�ǁĞůů͕�ĂŶĚ�ǁŚĂƚ�ĐŽƵůĚ�ďĞ�ŝŵƉƌŽǀĞĚ͘�



'XULQJ�WKLV�SURIHVVLRQDO�WHDFKLQJ�H[SHULHQFH�WKHUH�ZDV�D�IRFXV�RQ�GHYHORSLQJ�JRRG�

WHDFKLQJ�SUDFWLFH�ZLWK�D�IRFXV�RQ�SUHSDUDWLRQ�IRU�'RQDOGVRQ¶V�6XFFHVVIXO�)XWXUHV�

FXUULFXOXP�IRU�:DOHV��2QH�VXFK�IRFXV�WR�SUHSDUH�IRU�WKH�QHZ�FXUULFXOXP�ZDV�RQ�WKH�

���3HGDJRJLFDO�3ULQFLSOHV�IRU�JRRG�WHDFKLQJ�SUDFWLFH��7KHVH�SULQFLSOHV�SURYLGH�D�VHW�

RI�JXLGHOLQHV�WR�KHOS�WHDFKHUV�DQG�WHDFKHU�WUDLQHHV�GHYHORS�WKHLU�SUDFWLFH�DQG�KHOS�

XQGHUVWDQG�ZKDW�DSSURDFKHV�FDQ�KHOS�VWXGHQWV��7KLV�ZULWLQJ�ZLOO�IRFXV�RQ�WKUHH�RI�

WKH�WZHOYH�SHGDJRJLFDO�SULQFLSOHV�WKDW�DUH�DW�WKH�IRUHIURQW�RI�'RQDOGVRQ�6XFFHVVIXO�

)XWXUH�FXUULFXOXP�IRU�:DOHV��7KH�WKUHH�SULQFLSOHV�WR�EH�IRFXVHG�RQ�IURP�WKLV�

SODFHPHQW�DUH�DVVHVVPHQW�IRU�OHDUQLQJ��FURVV�FXUULFXODU�UHVSRQVLELOLWLHV��DQG�

SURYLGLQJ�EOHQGHG�DSSURDFKHV�WKDW�VXSSRUW�FULWLFDO�WKLQNLQJ�DQG�SUREOHP�VROYLQJ�

�'RQDOGVRQ���������,OOXVWUDWLYH�H[DPSOHV�RI�WKHVH�NH\�SULQFLSOHV�KDYH�EHHQ�JLYHQ�

DERYH�ZLWK�DQQRWDWLRQ��KRZHYHU�LW�LV�HVVHQWLDO�WR�ORRN�DW�WKH�H[DPSOHV�ZLWK�D�ZLGHU�

OHQV�DQG�VHH�WKH�WKHRU\�WKDW�VXSSRUWV�WKHVH�H[DPSOHV�ZKHQ�WKH\�DUH�XVHG�LQ�WKH�

FODVVURRP��

7KH�VFKRRO�ZKHUH�WKH�SURIHVVLRQDO�WHDFKLQJ�H[SHULHQFH�WRRN�SODFH�ZLOO�EH�UHIHUUHG�WR�

DV�6FKRRO�$�DV�LQVWUXFWHG�E\�%(5$�JXLGHOLQHV��%(5$���������6FKRRO�$�LV�LQ�WKH�

VRXWK�RI�:DOHV�DQG�LV�DQ�(QJOLVK�PHGLXP�VFKRRO��7KH�VFKRRO�LV�LQ�WKH�JUHHQ�VXSSRUW�

FDWHJRU\��7KH�JUHHQ�VXSSRUW�FDWHJRU\�LV�GHILQHG�DV�D�VFKRRO�WKDW�QHHGV�WKH�OHDVW�

VXSSRUW�DQG�LQWHUYHQWLRQ��:HOVK�*RYHUQPHQW�*XLGH�IRU�3DUHQWV�DQG�&DUHUV���������

�ƌŝƚŝĐĂů�ZĞĨůĞĐƚŝŽŶ
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7KH�VFKRRO�KDV������SXSLOV��LQFOXGLQJ�WKRVH�LQ�WKH�VL[WK�IRUP��ZLWK�WKH�IUHH�VFKRRO�

PHDO�SHUFHQWDJH�RI�6FKRRO�$�EHLQJ�DW��������7KH�VFKRRO�LV�PDGH�XS�RI�����PLQRULW\�

HWKQLF�SXSLOV������RI�DOO�SXSLOV�KDYH�EHHQ�GLDJQRVHG�ZLWK�DGGLWLRQDO�OHDUQLQJ�QHHGV��

$QRWKHU�LPSRUWDQW�QRWH�LV�WKDW�����RI�WKH�SXSLOV�ZKR�DWWHQG�6FKRRO�$�OLYH�LQ�DUHDV�

WKDW�DUH�LQ�WKH�WRS�����RI�GHSULYHG�DUHDV�LQ�DOO�RI�:DOHV��(VW\Q���������,Q�WKLV�

SODFHPHQW�WKH�FODVVHV�WDXJKW�ZHUH�DOO�NH\�VWDJH�WKUHH�ZLWK�RQH�WRS�VHW�\HDU�QLQH�

FODVV��RQH�ERWWRP�VHW�\HDU�HLJKW�FODVV��DQG�WZR�WRS�VHW�\HDU�VHYHQ�FODVVHV��$OO�RI�

WKHVH�FODVVHV�ZHUH�LQ�WKH�VFLHQFH�VSHFLDOW\��ZLWK�VSHFLILF�WRSLFV�EHLQJ�FKHPLVWU\��

ELRORJ\��DQG�SK\VLFV��

7KH�SHGDJRJLFDO�SULQFLSOH�NQRZQ�DV�DVVHVVPHQW�IRU�OHDUQLQJ�FRPHV�LQ�D�YDULHW\�RI�

IRUPV��EH�LW�VXPPDWLYH�DVVHVVPHQW�DW�D�SDUWLFXODU�PRPHQW�LQ�WLPH��RU�IRUPDWLYH�

DVVHVVPHQW�ZKLFK�LV�DQ�RQJRLQJ�SURFHVV��2IWHQ�WLPHV�VWXGHQWV�DUH�DVVHVVHG�ZLWK�

WHVWLQJ�DW�WKH�HQG�RI�D�WRSLF��7HVWLQJ��DOVR�FDOOHG�KLJK�VWDNHV�WHVWLQJ�LI�WKH�JUDGH�LV�

UHIOHFWHG�LQ�D�UHSRUW�RQ�WKH�VWXGHQW��KDV�VRPH�EHQHILWV�IRU�ERWK�VWXGHQWV�DQG�

WHDFKHUV��6WXGHQWV�HQMR\�EHQHILWV�VXFK�DV�LQFUHDVHG�NQRZOHGJH�UHWHQWLRQ��LW�

HQFRXUDJHV�VWXG\LQJ��DQG�VWRSV�ROG�PDWHULDO�IURP�LQWHUIHULQJ�ZLWK�QHZ�PDWHULDO�

OHDUQLQJ��7HDFKHUV�FDQ�XVH�WHVWLQJ�WR�LGHQWLI\�JDSV�LQ�VWXGHQW�NQRZOHGJH�DQG�

SURYLGHV�IHHGEDFN�IRU�DOO�WKH�VWXGHQWV�LQ�WKH�FODVV�DW�RQH�WLPH��VRPHWKLQJ�QRW�HDVLO\�

GRQH�QRUPDOO\��5RHGLJHU�,,,��+�/���3XWQDP��$�/��DQG�6PLWK��0�$���������

7HVWLQJ��KRZHYHU��LV�QRW�ZLWKRXW�LWV�GUDZEDFNV��+LJK�VWDNHV�WHVWV��DQG�WHVWV�WKDW�

LQFOXGH�DOO�LQIRUPDWLRQ�IURP�D�WRSLF�FDQQRW�EH�JLYHQ�HYHU\GD\��PHDQLQJ�WKDW�LW�



SURYLGHV�IHHGEDFN�IRU�MXVW�RQH�GD\�DQG�IRU�VRPH�VWXGHQWV�WKHUH�PD\�KDYH�EHHQ�

H[WHUQDO�FLUFXPVWDQFHV�SUHYHQWLQJ�WKHP�IURP�GRLQJ�WKHLU�EHVW�RQ�WKDW�GD\��$QRWKHU�

LVVXH�WKDW�PD\�DULVH�IURP�WHVWLQJ�LV�VWXGHQWV�OHDUQLQJ�NQRZOHGJH�VLPSO\�E\�URWH�

LQVWHDG�RI�LQWLPDWHO\�NQRZLQJ�WKH�LQIRUPDWLRQ�EHLQJ�WHVWHG��7KLV�PHDQV�WKDW�WKH�

NQRZOHGJH�OHDUQHG�FDQ�MXVW�EH�UHSHDWHG�ZLWKRXW�GHHSHU�XQGHUVWDQGLQJ�RI�ZKHUH�WKH�

NQRZOHGJH�FRPHV�IURP�5RHGLJHU�,,,��+�/���3XWQDP��$�/��DQG�6PLWK��0�$�����������

/RZ�6WDNHV�4XL]]LQJ�FDQ�KHOS�ZRUN�DURXQG�VRPH�RI�WKH�SUREOHPV�WKDW�DUH�H[KLELWHG�

E\�WHVWLQJ��/RZ�VWDNHV�TXL]]HV�DUH�VKRUW�UHYLHZ�TXL]]HV�JLYHQ�DW�WKH�EHJLQQLQJ�RI�

OHVVRQV�WR�KHOS�VWXGHQWV�UHYLHZ�PDWHULDO�WKH\�KDYH�OHDUQHG�SUHYLRXVO\��7KHVH�

TXL]]HV�XVXDOO\�FRQVLVW�RI�D�IHZ�PXOWLSOH�FKRLFH�TXHVWLRQV�WKDW�VWXGHQWV�DQVZHU�

VLOHQWO\�LQ�WKHLU�ZRUNERRNV�EHIRUH�VHOI�DVVHVVLQJ�WKHP��7KLV�LV�URRWHG�LQ�5RVHQVKLQH¶V�

3ULQFLSOHV�RI�,QVWUXFWLRQ��ZKHUH�KH�VXJJHVWV�KDYLQJ�GDLO\�UHYLHZ�LQ�HYHU\�OHVVRQ��

7KHVH�TXLFN�UHYLHZV�ODVWLQJ�RQO\�ILYH�WR�WHQ�PLQXWHV�FDQ�KHOS�VWUHQJWKHQ�VWXGHQWV
�

XQGHUVWDQGLQJ�RI�QHZ�YRFDEXODU\�DQG�SUHYLRXVO\�OHDUQHG�WRSLFV�WKDW�VWXGHQWV�PLJKW�

QRW�WKLQN�WR�JR�RYHU�RQ�WKHLU�RZQ��5RVHQVKLQH��%����������

,PSOHPHQWLQJ�WKH�ORZ�VWDNHV�TXL]]LQJ�LV�QRW�FRPSOLFDWHG�DQG�HDVLO\�GRQH�ZLWK�VKRUW�

PXOWLSOH�FKRLFH�TXHVWLRQV�DW�WKH�EHJLQQLQJ�RI�D�OHVVRQ��EXW�FDQ�DOVR�EH�GRQH�E\�JRLQJ�

RYHU�KRPHZRUN�ZLWK�D�FODVV�RU�XVLQJ�WKH�UHYLHZ�WLPH�WR�RYHUOHDUQ�QHZ�PDWHULDO��7KH�

VKRUW�PXOWLSOH�FKRLFH�TXHVWLRQV�ZHUH�JLYHQ�WR�\HDU�VHYHQ�VWXGHQWV�SULPDULO\�GXULQJ�

WKLV�ILUVW�SODFHPHQW�DV�LW�KDV�EHFRPH�SDUW�RI�WKH�SROLF\�IURP�6FKRRO�$¶V�VFLHQFH�

GHSDUWPHQW��6WXGHQWV�DUH�H[SHFWHG�WR�EH�TXLHW�DQG�UHVSHFWIXO�ZKLOH�DQVZHULQJ�WKH�



TXHVWLRQV��7R�DVVHVV�WKHPVHOYHV�RQ�WKHVH�TXHVWLRQV�WKH\�DUH�FDOOHG�DW�UDQGRP�WR�

DQVZHU�WKH�TXHVWLRQV�WR�WKH�HQWLUH�FODVV��7KH�FODVV�WKHQ�UDLVHV�WKHLU�KDQGV�LQ�

DJUHHPHQW�WR�WKH�VLQJOH�VWXGHQWV�DQVZHU��7KLV�SURYLGHV�D�TXLFN�ZD\�WR�VHH�ZKDW�

VWXGHQWV�PD\�EH�VWUXJJOLQJ�ZLWK�WKH�TXHVWLRQV��$IWHU�FKHFNLQJ�IRU�DJUHHPHQW��WKH�

WHDFKHU�ZRXOG�FRQILUP�WKH�FRUUHFW�DQVZHU�DQG�WKH�VWXGHQWV�PDUN�WKHPVHOYHV��

7KH�VWXGHQWV�DW�6FKRRO�$�VHHPHG�WR�UHVSRQG�ZHOO�WR�WKH�ORZ�VWDNHV�TXL]]LQJ��0RVW�RI�

WKH�VWXGHQWV�ZHUH�QRWLFHG�WR�EH�YHU\�LQWHQW�RQ�DQVZHULQJ�WKH�TXHVWLRQV�DQG�ZDQWHG�

WR�RIIHU�WKHLU�DQVZHUV�WR�WKH�WHDFKHU��7KH\�VHHPHG�WR�ZDQW�WR�FRPSHWH�DJDLQVW�RQH�

DQRWKHU�DV�ZHOO��6RPH�TXHVWLRQV�ZHUH�DVNHG�HYHU\�WLPH�

6HYHUDO�SUREOHPV�GR�DULVH�IURP�WKLV�PHWKRG�LQFOXGLQJ�WKH�IDFW�WKDW�WKHVH�DUH�PXOWLSOH�

FKRLFH�TXHVWLRQV�ZKLFK�PHDQV�VWXGHQWV�FRXOG�MXVW�JXHVV��7R�QDYLJDWH�DURXQG�WKLV�

SUREOHP�RQH�RU�WZR�VKRUW�DQVZHU�TXHVWLRQV�FRXOG�EH�DGGHG�DQG�WDONHG�DERXW�

LQVWHDG��$QRWKHU�SUREOHP�LV�VLQFH�WKHVH�TXL]]HV�DUH�VHOI�DVVHVVHG��WKH�VWXGHQWV�

DUHQ¶W�QHFHVVDULO\�JLYLQJ�WKHPVHOYHV�WKH�FRUUHFW�JUDGH�RU�JUDGLQJ�WKHP�DW�

DOO�7RSSLQJ��.����������3HHU�DVVHVVPHQW�FRXOG�KHOS�ZRUN�DURXQG�WKLV�EXW�ZRXOG�WDNH�

XS�D�JUHDW�GHDO�PRUH�WLPH��7KHVH�DUH�SRWHQWLDO�VROXWLRQV�WR�SUREOHPV�ZLWK�ORZ�VWDNHV�

TXL]]LQJ�WKDW�QHHG�WR�EH�WKRXJKW�DERXW�LQ�PRUH�GHSWK�WR�VHH�LI�WKH\�FDQ�EH�

LPSOHPHQWHG�WR�VROYH�VRPH�RI�WKH�SUREOHPV�ZLWK�ORZ�VWDNHV�TXL]]LQJ��

$VVHVVPHQW�IRU�/HDUQLQJ�LV�D�SULQFLSOH�WKDW�LV�D�FRQVWDQWO\�RFFXUULQJ�SURFHVV�LQ�WKH�

FODVVURRP��6LPSOH�TXHVWLRQLQJ�FDQ�DOZD\V�EH�GHYHORSHG�IXUWKHU�WR�DOORZ�IRU�WKH�



WHDFKHU�WR�XQGHUVWDQG�ZKHUH�HYHU\�VLQJOH�VWXGHQW�LQ�WKHLU�FODVVURRP�VWDQGV�RQ�WKH�

WRSLF�DW�KDQG��3DUW�RI�GHYHORSLQJ�WKH�ULJKW�DVVHVVPHQW�IRU�OHDUQLQJ�VWUDWHJLHV�LQ�WKH�

FODVVURRP�LV�XQGHUVWDQGLQJ�WKH�VWXGHQWV�ZLWKLQ�HDFK�FODVV�WR�NQRZ�ZKHUH�WKH\�

VWUXJJOH�DQG�ZKHUH�WKH\�H[FHO��.QRZLQJ�WKLV�FDQ�KHOS�DQ\�WHDFKHU�XQGHUVWDQG�ZKDW�

PHWKRGV�ZLOO�ZRUN�EHVW��

$OORZLQJ�VWXGHQWV�WR�XVH�WKH�VNLOOV�WKH\�OHDUQHG�LQ�RWKHU�FODVVHV�LQ�HYHU\�VHWWLQJ�LV�DQ�

LPSRUWDQW�SDUW�RI�HGXFDWLRQ��6FLHQFH��LQ�SDUWLFXODU��FDQ�DOORZ�IRU�WKH�XVH�RI�

WHFKQRORJ\�RQ�D�UHJXODU�EDVLV�DQG�WLPH�WR�SUDFWLFH�QXPHUDF\�VNLOOV��:LWK�WKH�ULJKW�

SODQQLQJ��WKHUH�DUH�HYHQ�ZD\V�WR�LQFOXGH�OLWHUDF\�LQ�HYHU\�VFLHQFH�OHVVRQ��,QFOXGLQJ�

QXPHUDF\��GLJLWDO�FRPSHWHQF\��DQG�OLWHUDF\�LQ�OHVVRQV�LV�HVVHQWLDO�WR�HQVXULQJ�WKH�

VXFFHVV�RI�VWXGHQWV��,W�KHOSV�VWXGHQWV�PRYH�EH\RQG�VLQJOH�VXEMHFW�WKRXJKW�DQG�

DOORZV�WKHP�WR�OHDUQ�PDWHULDO�LQ�D�GHHSHU�PDQQHU�DQG�DSSO\�ZKDW�WKH\¶YH�OHDUQHG�LQ�

D�YDULHW\�RI�ZD\V��-RKQVRQ��%����������

,Q�VFLHQFH�WKHUH�LV�D�JUHDW�GHDO�RI�YRFDEXODU\�WKDW�FDQ�EH�GLIILFXOW�IRU�OHDUQHUV�ZKLFK�

PHDQV�WKH�PRUH�UHDGLQJ�WKDW�LV�GRQH��WKH�PRUH�OLNHO\�WKH�VWXGHQWV�ZLOO�VHH�WKHVH�

ZRUGV�DQG�EH�DEOH�WR�XVH�WKHP�FRUUHFWO\�EDVHG�RQ�VSDFHG�WLPH�UHSHWLWLRQ��

�5RGULJXH]��-�*��DQG�7RZQV��0�+����������7R�LPSOHPHQW�UHDGLQJ�LQ�OHVVRQV�GXULQJ�

WKH�SODFHPHQW�DW�6FKRRO�$��D�YDULHW\�RI�PHWKRGV�ZHUH�GRQH�LQFOXGLQJ�WKH�XVH�RI�

³6FLHQFH�5HDGHUV´�DQG�DFWLYLWLHV�WKDW�UHTXLUHG�SLFNLQJ�RXW�NH\�SRLQWV�IURP�D�WH[W��

6FLHQFH�5HDGHUV�DUH�D�FRQFHSW�IURP�WKH�0LFKDHOD�6FKRRO�LQ�/RQGRQ�ZKHUH�DOO�



VWXGHQWV�UHDG�D�SLHFH�RI�WH[W�RQ�D�VFLHQFH�WRSLF�DORXG�WRJHWKHU��7KLV�LV�VXJJHVWHG�WR�

SURPRWH�VWXGHQWV�OLWHUDF\���/Z��>^/E',͕�<͕͘�ϮϬϭϲͿ DQG�DW�6FKRRO�$�LW�LV�XVHG�ZLWK�\HDU�

VHYHQ�SXSLOV�WR�JHW�WKHP�WR�UHDG�PRUH�WKDQ�WKH\�ZRXOG�RQ�WKHLU�RZQ���,Q�

LPSOHPHQWDWLRQ�WKLV�UHVXOWHG�LQ�VWXGHQWV�DFWLYHO\�ZDQWLQJ�WR�UHDG��:KHQHYHU�WKH�

RSSRUWXQLW\�ZDV�JLYHQ�WR�UHDG�VWXGHQWV�UDLVHG�WKHLU�KDQGV�LQVWDQWO\�DQG�PDQ\�

VWXGHQWV�GHVLUHG�WR�UHDG�PRUH��7KLV�VKRZV�WKDW�WKHVH�VFLHQFH�UHDGHUV�PD\�QRW�RQO\�

KHOS�VWXGHQWV�UHDG�PRUH�LQ�WKHLU�VFLHQFH�FODVVHV��EXW�DOVR�HQFRXUDJH�WKHP�WR�ZDQW�WR�

UHDG�DV�ZHOO��

7DVNV�DUH�DOVR�JLYHQ�LQ�VFLHQFH�FODVVHV�LQYROYLQJ�WH[WV�WKDW�VWXGHQWV�PXVW�UHDG�DQG�

DQDO\VH�WR�JDWKHU�LQIRUPDWLRQ�DERXW�D�WRSLF��/LWHUDF\�LV�QRW�MXVW�DERXW�UHDGLQJ��EXW�

DOVR�JDWKHULQJ�LQIRUPDWLRQ�IURP�D�WH[W�DQG�EHLQJ�DEOH�WR�DSSO\�DQG�VKDUH�WKDW�

LQIRUPDWLRQ�LQ�D�FRKHUHQW�PDQQHU��,Q�JLYLQJ�VWXGHQWV�WDVNV�WKDW�UHTXLUH�WKHP�WR�UHDG�

DQG�WKHQ�VKDUH�WKDW�LQIRUPDWLRQ��LW�LV�HQFRXUDJLQJ�WKHP�WR�UHDG�PRUH�FDUHIXOO\�DV�

WKH\�NQRZ�WKDW�WKHLU�SHHUV�ZLOO�FRXQW�RQ�WKHP�WR�JLYH�WKHP�WKH�LQIRUPDWLRQ��

:KHQ�LW�FRPHV�WR�OLWHUDF\�LQ�WKH�VFLHQFH�FODVVURRP��WKHUH�DUH�VRPH�WKLQJV�WKDW�PDNH�

LW�GLIILFXOW�WR�SODQ��2QH�VXFK�WKLQJ�LV�WLPH�PDQDJHPHQW��6WXGHQWV�UHDG�DW�GLIIHUHQW�

SDFHV�DQG�UHTXLUH�PRUH�RU�OHVV�WLPH�GHSHQGLQJ�RQ�WKHLU�FXUUHQW�UHDGLQJ�DELOLW\��

7KRXJK�DQ�DFWLYLW\�PD\�VHHP�WR�EH�WHQ�PLQXWHV�ORQJ�RQ�SDSHU��LQ�UHDOLW\�LW�FDQ�WDNH�

PXFK�ORQJHU��7KH�VFLHQFH�UHDGHUV�WHQG�QRW�WR�WDNH�XS�D�JUHDW�GHDO�RI�WLPH��EXW�LW�FDQ�

EH�GLIILFXOW�WR�VHH�LI�HYHU\�VWXGHQW�LV�UHDGLQJ�DW�RQFH��2QH�ZRUN�DURXQG�IRU�WKLV�LV�WR�

KDYH�HYHU\�VWXGHQW�UHDG�DORQJ�ZLWK�D�UXOHU��7KLV�DOORZV�WKH�WHDFKHU�WR�VHH�DW�D�JODQFH�



LI�D�SDUWLFXODU�VWXGHQW�LV�LQ�WKH�VDPH�SODFH�DV�HYHU\RQH�HOVH��8VLQJ�ERWK�RI�WKHVH�

PHWKRGV�LQ�WDQGHP�FRXOG�EH�D�ZD\�WR�LQWHJUDWH�PRUH�UHDGLQJ�LQWR�VFLHQFH�OHVVRQV��

6WXGHQWV�DUH�DOVR�RIWHQ�HQFRXUDJHG�WR�DQVZHU�DQDO\VLV�TXHVWLRQV�DIWHU�SHUIRUPLQJ�D�

SUDFWLFDO��7KHVH�DQDO\VLV�TXHVWLRQV�RIWHQ�FRQWDLQ�RQH�WR�WZR�QXPHUDF\�SUREOHPV�WKDW�

UHTXLUH�RXWVLGH�NQRZOHGJH�WR�SHUIRUP��*LYLQJ�WKHVH�WR�VWXGHQWV�JLYHV�WKHP�DQ�

RSSRUWXQLW\�WR�SUDFWLFH�QXPHUDF\�VNLOOV�LQ�D�VHWWLQJ�WKDW�LV�RXWVLGH�WKH�PDWKHPDWLFV�

FODVVURRP��6WXGHQWV�DUH�DEOH�WR�SUDFWLFH�EDVLF�QXPHUDF\�DIWHU�PRVW�RI�WKHLU�

SUDFWLFDOV��,W�LV�HYHQ�DWWHPSWHG�WR�ILW�QXPHUDF\�LQWR�WRSLFV�WKDW�GR�QRW�QRUPDOO\�

LQFOXGH�LW�WR�VKRZ�KRZ�QXPHUDF\�LV�VHHQ�HYHU\ZKHUH�LQ�WKH�PRGHUQ�ZRUOG�DQG�KRZ�

XVHIXO�LW�LV��

7KHUH�DUH�VRPH�GUDZEDFNV�WR�DWWHPSWLQJ�WR�SODFH�FURVV�FXUULFXODU�VXEMHFW�PDWWHU�LQWR�

OHVVRQV��7KH�PRVW�REYLRXV�GUDZEDFN�EHLQJ�VRPHWLPHV�RQH�FDQ�IRFXV�IRU�VR�ORQJ�

XSRQ�WU\LQJ�WR�SODFH�QXPHUDF\��OLWHUDF\��RU�GLJLWDO�FRPSHWHQFH�LQWR�D�OHVVRQ��WKDW�WKH�

PDLQ�OHVVRQ�IRFXV�PD\�EH�SXW�VHFRQG��7KLV�FDQ�KDYH�PRUH�GHWULPHQWDO�HIIHFWV�RQ�WKH�

VWXGHQW�OHDUQLQJ�DV�LW�SXWV�WKH�PDLQ�WRSLF�WR�OHDUQ�EHKLQG�WKH�RWKHU�IRFXV��7R�DYRLG�

WKLV�LW�LV�LPSRUWDQW�WR�SXW�WKH�OHVVRQ�IRFXV�ILUVW��DQG�WKLQN�RI�WKH�FURVV�FXUULFXODU�

UHVSRQVLELOLWLHV�DV�DQ�DGGHG�ERQXV�WR�WKH�OHVVRQ��)RFXVLQJ�RQ�KRZ�WKH�OHVVRQ�FDQ�EH�

GHOLYHUHG�WR�KDYH�WKHVH�UHVSRQVLELOLWLHV�LQFOXGHG�FDQ�EH�GRQH�ZLWK�PRUH�SUDFWLFH��,Q�

RUGHU�WR�SUDFWLFH�WKLV�LW�LV�DOVR�LPSRUWDQW�WKDW�WKH�WHDFKHU�VSHDN�ZLWK�WHDFKHUV�RXWVLGH�

RI�WKHLU�VXEMHFW�DUHD�WR�VHH�ZKDW�FDQ�EH�LQFRUSRUDWHG�LQWR�WKH�OHVVRQ�WR�KHOS�VWXGHQWV�

VROLGLI\�NQRZOHGJH�IRU�DOO�VXEMHFWV��



7KH�ILQDO�SHGDJRJLFDO�SULQFLSOH�WKLV�ZULWLQJ�ZLOO�WRXFK�XSRQ�LV�HPSOR\LQJ�D�EOHQG�RI�

DSSURDFKHV�WR�WHDFKLQJ��7HDFKLQJ�LV�QR�ORQJHU�MXVW�VWDQGLQJ�LQ�IURQW�RI�D�FODVVURRP�

DQG�VSHDNLQJ�WR�VWXGHQWV��,W�LV�QRZ�LPSRUWDQW�WR�LQVXUH�WKDW�WDVNV�DUH�VHW�WR��SURPRWH�

SUREOHP�VROYLQJ�ZLWK�FUHDWLYH�DQG�FULWLFDO�WKLQNLQJ�DV�ZHOO��6FLHQFH�OHVVRQV�DUH�RIWHQ�

JLYLQJ�VWXGHQWV�SUREOHPV�LQ�ZKLFK�WKH\�QHHG�WR�VROYH�FULWLFDOO\�DQG�ZRUN�LQ�GLIIHUHQW�

ZD\V�WR�JHW�DQ�DQVZHU��3UDFWLFDOV�LQ�VFLHQFH�DUH�D�SRWHQWLDO�ZD\�WR�HQFRXUDJH�

VWXGHQWV�WR�SHUIRUP�PRUH�SUREOHP�VROYLQJ��ZK�Z/'h��͕�:͘'͘�ĂŶĚ�dKtE^͕�D͘,͕͘�ϮϬϭϴ���

2QH�PHWKRG�WR�SXW�SUREOHP�VROYLQJ�DQG�FULWLFDO�WKLQNLQJ�DW�WKH�IRUHIURQW�RI�SUDFWLFDOV�

LV�WR�DOORZ�VWXGHQWV�WR�FUHDWH�WKHLU�RZQ�PHWKRGV�IRU�D�SUDFWLFDO�H[SHULPHQW��$W�6FKRRO�

$�WKHVH�W\SHV�RI�H[SHULPHQWV�DUH�DW�WKH�HQG�RI�HYHU\�VFLHQFH�XQLW�DQG�DUH�D�JUHDW�

ZD\�WR�KHOS�VWXGHQWV�WKLQN�FUHDWLYHO\�DQG�FULWLFDOO\�DERXW�DQ�H[SHULPHQW��%\�DOORZLQJ�

VWXGHQWV�WR�GHYHORS�WKHLU�RZQ�PHWKRGV�IRU�DQ�H[SHULPHQW�DQG�GHVLJQ�QHDUO\�HYHU\�

IDFWRU�RI�WKH�H[SHULPHQW��\RX�DUH�JLYLQJ�WKHP�WKH�SRWHQWLDO�WR�WKLQN�ZLWKRXW�OLPLWV��7KH�

WHDFKHU�LV�DOZD\V�WKHUH�WR�JLYH�VXJJHVWLRQV�DQG�EH�WKH�H[SHUW�WR�FRQYHUVH�ZLWK�WR�

VHH�LI�WKH�H[SHULPHQW�LGHD�PDNHV�VHQVH��EXW�WKH�VWXGHQWV�DUH�DOORZHG�WR�GR�PRVW�RI�

WKH�ZRUN�RQ�WKHLU�RZQ��7KLV�DOVR�KHOSV�VWXGHQWV�EH�PRUH�LQGHSHQGHQW�OHDUQHUV��

$V�IRU�DFWLYLWLHV�RXWVLGH�RI�SUDFWLFDOV��VWXGHQWV�ZHUH�JLYHQ�RSSRUWXQLWLHV�WR�ILQG�

LQIRUPDWLRQ�IURP�GDWD�VKHHWV��JUDSKV��LQIRJUDSKLFV��DQG�UHDGLQJV�WR�OHDUQ�DERXW�

GLIIHUHQW�WRSLFV��+DYLQJ�VWXGHQWV�XVH�UHVRXUFHV�WR�JDWKHU�LQIRUPDWLRQ�UHTXLUHV�WKHP�

WR�WKLQN�DERXW�ZKDW�LQIRUPDWLRQ�LV�LPSRUWDQW��DQG�ZKDW�LQIRUPDWLRQ�WKH\�GR�QRW�QHHG��

$Q�H[DPSOH�RI�WKLV�ZRXOG�EH�D�VHW�RI�JUDSKV�WKDW�KDYH�TXHVWLRQV�DERXW�WKH�JUDSKV�RQ�



WKH�VKHHWV��7KLV�UHTXLUHV�VWXGHQWV�WR�WKLQN�FULWLFDOO\�DERXW�ZKDW�WKH�JUDSK�LV�VKRZLQJ��

%RWK�RI�WKHVH�PHWKRGV�VDZ�SRVLWLYH�LPSOHPHQWDWLRQ�LQ�VWXGHQW�HQJDJHPHQW��*LYLQJ�

VWXGHQWV�WKH�DELOLW\�WR�VHW�XS�WKHLU�RZQ�H[SHULPHQWV�KDG�WKHP�GLVFXVVLQJ�SURSHU�

WHFKQLTXHV�WR�XVH�DQG�TXHVWLRQLQJ�ZKDW�WKHLU�QH[W�VWHSV�VKRXOG�EH��8VLQJ�WKH�

LQIRUPDWLRQ�VKHHWV�DOORZHG�IRU�SUREOHP�VROYLQJ�DV�D�JURXS�ZLWK�IXUWKHU�GLVFXVVLRQV�

EH\RQG�MXVW�WKH�TXHVWLRQV�EHLQJ�DVNHG��

2QH�LVVXH�WKDW�QHHGV�WR�EH�DYRLGHG�ZKHQ�LPSOHPHQWLQJ�WKHVH�LQGHSHQGHQW�OHDUQLQJ�

DFWLYLWLHV�LV�KDYLQJ�VWXGHQWV�UHLQIRUFH�LQFRUUHFW�FRQFHSWV��7KLV�UHLQIRUFHPHQW�RI�

LQFRUUHFW�LQIRUPDWLRQ�FRXOG�EH�FLUFXPQDYLJDWHG�E\�GLVFXVVLQJ�DOO�RI�WKH�FRUUHFW�

FRQFHSWV�DW�WKH�EHJLQQLQJ�RI�WKH�OHVVRQ��$QRWKHU�SRWHQWLDO�VROXWLRQ�ZRXOG�EH�WR�JLYH�

RXW�NH\�FRQFHSWV�DV�DQ�H[WUD�VKHHW�DV�WKH\�SODQ�WKHLU�H[SHULPHQWV��:LWK�FODVVHV�RI�

ORZHU�SULRU�DWWDLQPHQW��WKLV�ZRXOG�EH�VRPHWKLQJ�WKDW�FRXOG�SRWHQWLDOO\�PDNH�WKHP�

PRUH�FRQILGHQW�DV�WKH\�ZRXOG�QRW�QHHG�WR�FRQVWDQWO\�UHIHU�WR�WKH�WHDFKHU�IRU�KHOS��EXW�

LQVWHDG�ZRUN�PRUH�LQGHSHQGHQWO\��)RU�IXUWKHU�GHYHORSPHQW�LQ�XVLQJ�D�EOHQGHG�

DSSURDFKHV�WR�SURPRWH�FULWLFDO��FUHDWLYH�WKLQNLQJ�IRU�SUREOHP�VROYLQJ�LW�ZRXOG�EH�ZLVH�

WR�UHVHDUFK�KRZ�WR�LQFRUSRUDWH�RWKHU�SHGDJRJLFDO�SULQFLSOHV�LQWR�OHVVRQV�WR�DGYDQFH�

WKLV�JRDO��$OORZLQJ�VWXGHQWV�WR�XVH�WKHLU�OLWHUDF\�DQG�QXPHUDF\�VNLOOV�LQ�VFLHQFH�WR�

SUREOHP�VROYH�FRXOG�EH�VXFFHVVIXO�LQ�PDNLQJ�WLHV�EHWZHHQ�WKH�WKUHH�VNLOOV�LQ�

VWXGHQWV�

:KHQ�SXWWLQJ�VWXGHQWV�LQWR�JURXS�DFWLYLW\�IRU�SUREOHP�VROYLQJ�WKHUH�LV�DOZD\V�WKH�



FKDQFH�WKDW�VWXGHQWV�ZLOO�XVH�WKH�WLPH�WR�VRFLDOL]H�UDWKHU�WKDQ�XVH�WKH�WLPH�WR�ZRUN��

:LWK�SURSHU�URRP�FLUFXODWLRQ�E\�WKH�WHDFKHU��DQG�HQRXJK�NQRZOHGJH�RI�WKH�FODVV�WR�

SXW�WKHP�LQWR�JURXSV�ZHOO�HQRXJK��WKLV�FDQ�EH�OHVVHQHG��EXW�WR�HOLPLQDWH�WKH�SUREOHP�

HQWLUHO\�D�WHDFKHU�ZRXOG�QHHG�WR�JLYH�QR�JURXS�ZRUN�DQG�LQVWHDG�KDYH�WKH�VWXGHQWV�

ZRUN�DORQH�DQG�LQ�VLOHQFH�

,QFRUSRUDWLQJ�WKH�SHGDJRJLFDO�SULQFLSOHV�LQWR�HYHU\GD\�WHDFKLQJ�SUDFWLFH�LV�D�JRDO�

WHDFKHU�WUDLQHHV�VKRXOG�VWULYH�IRU��7KHVH�SULQFLSOHV�DUH�KHOSIXO�WR�LPSURYH�WHDFKLQJ�

SUDFWLFH�DQG�KHOS�SURYLGH�D�GHHSHU�LQVLJKW�WR�KRZ�VWXGHQWV�OHDUQ��$VVHVVPHQW�IRU�

OHDUQLQJ�LV�D�SULQFLSOH�HDVLO\�SODFHG�LQWR�HYHU\GD\�SUDFWLFH��)URP�WLHUHG�DQG�JXLGHG�

TXHVWLRQLQJ�WR�VXPPDWLYH�WHVWV��DVVHVVPHQW�IRU�OHDUQLQJ�FDQ�KHOS�JXLGH�WKH�

REMHFWLYHV�RI�ERWK�WKH�WHDFKHU�DQG�WKH�VWXGHQWV��7KRXJK�LW�GRHV�QRW�FRPH�ZLWKRXW�

SUREOHPV��WKHUH�DUH�ZD\V�WR�FRQVWDQWO\�LPSURYH�PHWKRGV�RI�DVVHVVPHQW��7HDFKHUV�

DOVR�KDYH�D�UHVSRQVLELOLW\�WR�HQVXUH�WKDW�OLWHUDF\��QXPHUDF\��DQG�GLJLWDO�FRPSHWHQFH�

PDNH�WKHLU�ZD\�LQWR�OHVVRQV��7KHVH�VNLOOV�DUH�HVVHQWLDO�IRU�VWXGHQWV�WR�KDYH�DQG�

WKHUHIRUH�QHHG�WR�EH�VXSSRUWHG�DQG�UHLQIRUFHG�LQ�HYHU\�VXEMHFW��+RZHYHU��WKHVH�

VKRXOG�QRW�RYHUWDNH�WKH�PDLQ�REMHFWLYHV�RI�D�OHVVRQ�IRU�IHDU�RI�XQGHUPLQLQJ�WKH�

VXEMHFW�RI�KDQG��8VLQJ�D�YDULHW\�RI�EOHQGHG�DSSURDFKHV�WR�WHDFKLQJ��VXFK�DV�GLUHFW�

WHDFKLQJ�DQG�VWXGHQW�EDVHG�WDVNV��FDQ�EH�XVHG�WR�KHOS�GHYHORS�SUREOHP�VROYLQJ�

VNLOOV��FULWLFDO�WKLQNLQJ��DQG�FUHDWLYH�WKLQNLQJ�LQ�VWXGHQWV��7KHVH�VNLOOV�DUH�QHHGHG�WR�

DGYDQFH�IXUWKHU�LQ�HGXFDWLRQ�DQG�KDYH�VXFFHVVIXO�IXWXUHV��

,Q�WKLV�ILUVW�SODFHPHQW�LW�ZDV�WLPH�WR�WU\�DQG�LPSOHPHQW�WKHVH�SULQFLSOHV�LQWR�WHDFKLQJ�



SUDFWLFH��,PSOHPHQWLQJ�WKHVH�SULQFLSOHV�WRRN�D�YDULHW\�RI�PHWKRGV�DQG�SODQQLQJ��0RVW�

RI�WKH�PHWKRGV�VDZ�SRVLWLYH�LPSOHPHQWDWLRQ�SDUWLFXODUO\�ZKHQ�FRQVLGHULQJ�VWXGHQW�

HQJDJHPHQW��7KHUH�ZHUH�VRPH�FKDOOHQJHV�LQ�ILQGLQJ�PHWKRGV�WKDW�GLG�QRW�GLVUXSW�

OHDUQLQJ�RU�PDNH�OHDUQLQJ�D�JLPPLFN�ZLWKRXW�SD\LQJ�DWWHQWLRQ�WR�WKH�PDWHULDO�WKDW�

QHHGV�WR�EH�OHDUQHG�E\�WKH�VWXGHQWV�LQ�DFFRUGDQFH�WR�WKH�FXUULFXOXP��
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