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! ÐÅÅË ÉÎÓÉÄÅ ÔÈÉÓ ÉÓÓÕÅ 

¶ /!{ ōƛŘǎ ŦŀǊŜǿŜƭƭ ǘƻ ŦƻǳƴŘƛƴƎ 
ƳŜƳōŜǊ tǊƻŦΦ ²ƛƭŦǊŜŘ /Ƙŀƴ 

¶ /!{ ƳŀƪŜǎ ǎǘǊƛŘŜǎ ƛƴ {¢9a 
ŜŘǳŎŀǝƻƴ ǘǊŀƛƴƛƴƎ 

¶ /!{ нлму /ƻƴŦŜǊŜƴŎŜΗ 

Lb a9ahwL!a 

¢ƘŜ /ŀǊƛōōŜŀƴ !ŎŀŘŜƳȅ ƻŦ {ŎƛŜƴŎŜǎΣ ǊŜƎǊŜǘǎ ǘƻ ƛƴŦƻǊƳ ȅƻǳ 
ǘƘŀǘ ƻƴŜ ƻŦ ƻǳǊ CƻǳƴŘŀǝƻƴ CŜƭƭƻǿǎ ŀƴŘ CƻǊƳŜǊ tǊŜǎƛŘŜƴǘΣ 
tǊƻŦŜǎǎƻǊ ²ƛƭŦǊŜŘ wǳǇŜǊǘ /ƘŀƴΣ ǇŀǎǎŜŘ ŀǿŀȅ ƻƴ {ŜǇǘŜƳōŜǊ 
нтΣ нлмт 
 
 tǊƻŦŜǎǎƻǊ /Ƙŀƴ ό²ƛƭƭƛŜύ ǿŀǎ ōƻǊƴ ƛƴ bŜǿ 
!ƳǎǘŜǊŘŀƳΣ .ǊƛǝǎƘ Dǳƛŀƴŀ όDǳȅŀƴŀύ ŀƴŘ ŀǧŜƴŘŜŘ 
wƻǎƛƎƴƻƭ DƻǾŜǊƴƳŜƴǘ {ŎƘƻƻƭ ŀƴŘ ǊŜŎŜƛǾŜŘ ŀ ǎŎƘƻƭŀǊǎƘƛǇ ǘƻ 
.ŜǊōƛŎŜ IƛƎƘ {ŎƘƻƻƭ ƛƴ мфпмΦ IŜ ŎƻƳǇƭŜǘŜŘ Ƙƛǎ {ŜƴƛƻǊ 
/ŀƳōǊƛŘƎŜ /ŜǊǝŬŎŀǘŜΣ ŜŀǊƴƛƴƎ ŀ ǎŎƘƻƭŀǊǎƘƛǇ ǘƻ vǳŜŜƴΩǎ 
/ƻƭƭŜƎŜ ƛƴ мфпс ǿƘŜǊŜ ƘŜ ŀŎƘƛŜǾŜŘ ǘƘŜ [ƻƴŘƻƴ IƛƎƘŜǊ 
/ŜǊǝŬŎŀǘŜ ǿƘŜǊŜ ŀǘ мф ƘŜ ŜŀǊƴŜŘ ŀƴ hǇŜƴ {ŎƘƻƭŀǊǎƘƛǇ ǘƻ 
¢ƘŜ ¦ƴƛǾŜǊǎƛǘȅ /ƻƭƭŜƎŜ ƻŦ ǘƘŜ ²Ŝǎǘ LƴŘƛŜǎ ό¦/²Lύ hǇŜƴ 
{ŎƘƻƭŀǊǎƘƛǇΦ IŜ ƭŜƊ ŦƻǊ aƻƴŀΣ WŀƳŀƛŎŀ ǘƻ ǇǳǊǎǳŜ ǎǘǳŘƛŜǎ 
ƛƴ ǎŎƛŜƴŎŜ ŀǘ ¢ƘŜ ¦/²LΣ ōŜŎƻƳƛƴƎ ǘƘŜ ŬǊǎǘ ƎǊŀŘǳŀǘŜ ǘƻ 
ŎƻƳǇƭŜǘŜ ŀ ŘƻŎǘƻǊŀǘŜ ό¦Φ ƻŦ [ƻƴŘƻƴύ ŀǘ ǘƘŜ ƛƴǎǝǘǳǝƻƴΦ IŜ 
ǎǘŀǊǘŜŘ Ƙƛǎ ŀŎŀŘŜƳƛŎ ŎŀǊŜŜǊ ƛƴ мфру ŀǘ ¦/²L ŀƴŘ ǎǇŜƴǘ ǘƘŜ ƴŜȄǘ Ϥпл ȅŜŀǊǎ ǘŜŀŎƘƛƴƎ hǊƎŀƴƛŎ 
/ƘŜƳƛǎǘǊȅ ŀƴŘ ƳŜƴǘƻǊƛƴƎ Ǉƻǎǘ-ƎǊŀŘǳŀǘŜ ǎǘǳŘŜƴǘǎ ƛƴ ǘƘŜ ŬŜƭŘ ƻŦ bŀǘǳǊŀƭ tǊƻŘǳŎǘǎ ǊŜǎŜŀǊŎƘ ŀǘ 
¦²LΣ aƻƴŀΣ WŀƳŀƛŎŀ ŀƴŘ ŀǘ {ǘΦ !ǳƎǳǎǝƴŜΣ ¢ǊƛƴƛŘŀŘ ϧ ¢ƻōŀƎƻΦ  
 Lƴ мфссΣ ²ƛƭƭƛŜ /Ƙŀƴ ǿŀǎ Ŏƻ-ŦƻǳƴŘŜǊ ŀƴŘ hǊƎŀƴƛȊƛƴƎ {ŜŎǊŜǘŀǊȅ ƻŦ ŀ .ƛŜƴƴƛŀƭ 
LƴǘŜǊƴŀǝƻƴŀƭ ǎŜǊƛŜǎ ƻŦ ǎȅƳǇƻǎƛŀ ŀǧŜƴŘŜŘ ōȅ ƭŜŀŘƛƴƎ bŀǘǳǊŀƭ tǊƻŘǳŎǘǎ /ƘŜƳƛǎǘǎ ƎƭƻōŀƭƭȅΦ ¢Ƙƛǎ 
ǎŜǊƛŜǎΣ ƴƻǿ ŎŀƭƭŜŘ ¢ƘŜ aƻƴŀ {ȅƳǇƻǎƛǳƳ ƻƴ bŀǘǳǊŀƭ tǊƻŘǳŎǘǎ ŀƴŘ aŜŘƛŎƛƴŀƭ /ƘŜƳƛǎǘǊȅ ƛǎ ǿŜƭƭ 
ŜǎǘŀōƭƛǎƘŜŘ ŀƴŘ ǊŜŎƻƎƴƛȊŜŘ ŀǎ ǘƘŜ ƭƻƴƎŜǎǘ ǊǳƴƴƛƴƎ ǎȅƳǇƻǎƛǳƳ ƛƴ [ŀǝƴ !ƳŜǊƛŎŀ ŀƴŘ ǘƘŜ 
/ŀǊƛōōŜŀƴΦ  !ƭƻƴƎ ǿƛǘƘ ǘƘŜ ƭƛƴŜŀƎŜ ƻŦ ŀ ƳȅǊƛŀŘ ƻŦ ƎǊŀŘǳŀǘŜ ǎǘǳŘŜƴǘǎΣ ǘƘƛǎ ǎȅƳǇƻǎƛǳƳ ŀǧŜǎǘǎ 
ǘƻ ²ƛƭƭƛŜΩǎ ƭŜƎŀŎȅ ƻŦ ŜȄŎŜƭƭŜƴŎŜΦ  ¢ƘŜ мффн {ȅƳǇƻǎƛǳƳ ǿŀǎ ŘŜŘƛŎŀǘŜŘ ǘƻ ƘƛƳ ŀƴŘ ƘŜ ǿŀǎ 
ƴŀƳŜŘ /ƻƴŦŜǊŜƴŎŜ [ƛŦŜ /ƘŀƛǊƳŀƴ ƛƴ ǊŜŎƻƎƴƛǝƻƴ ƻŦ Ƙƛǎ ŜǎǘŜŜƳŜŘ ƛƴǘŜǊƴŀǝƻƴŀƭ ǊŜǇǳǘŀǝƻƴ ƛƴ 
ǘƘŜ ŬŜƭŘ ƻŦ bŀǘǳǊŀƭ tǊƻŘǳŎǘǎ /ƘŜƳƛǎǘǊȅΦ 
 IŜ ǿŀǎ ŀǇǇƻƛƴǘŜŘ tǊƻŦŜǎǎƻǊ ƻŦ hǊƎŀƴƛŎ /ƘŜƳƛǎǘǊȅ ƛƴ мфтл ŀƴŘ ƛƴ мффсΣ ƻƴ 
ǊŜǝǊŜƳŜƴǘ ŦǊƻƳ ¦²LΣ ǿŀǎ ŀǿŀǊŘŜŘ ǘƘŜ ǝǘƭŜ ƻŦ tǊƻŦŜǎǎƻǊ 9ƳŜǊƛǘǳǎ ƻŦ /ƘŜƳƛǎǘǊȅΦ IŜ ǿŀǎ ŀ 
ƳŀŘŜ ŀ CƻǳƴŘŀǝƻƴ CŜƭƭƻǿ ƻŦ ǘƘŜ /ŀǊƛōōŜŀƴ !ŎŀŘŜƳȅ ƻŦ {ŎƛŜƴŎŜǎ ŀǘ ƛǘǎ ƛƴŀǳƎǳǊŀǝƻƴ ƛƴ мфуу 
ŀƴŘ ǿŀǎ tǊŜǎƛŘŜƴǘ ƻŦ /!{ ōŜǘǿŜŜƴ мффу-нллнΦ ²ƛƭƭƛŜ ƛǎ ƻƴŜ ƻŦ bLI9w{¢ϥǎ /ŀǊƛōōŜŀƴ LŎƻƴǎ ƛƴ 
{ŎƛŜƴŎŜΣ ¢ŜŎƘƴƻƭƻƎȅΣ ŀƴŘ LƴƴƻǾŀǝƻƴΦ 

6ÏÌÕÍÅ ρȟ )ÓÓÕÅ ς 
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/!{ ŜȄǘŜƴŘǎ ŎƻƴŘƻƭŜƴŎŜǎ Ƙƛǎ ǿƛŦŜ !ǳŘǊŜȅΣ ŎƘƛƭŘǊŜƴΥ {ǳȊŀƴƴŜΣ wƻōŜǊǘ ŀƴŘ /ŀǊƻƭȅƴΣ 
ŘŀǳƎƘǘŜǊ-ƛƴ-ƭŀǿΥ ²ŜƴŘȅΣ ƎǊŀƴŘŎƘƛƭŘǊŜƴΥ aŀǊƭƻƴΣ [ƛŀƴ ŀƴŘ 9ƭƭƛƻǧΣ ŀƴŘ ǘƻ 

ŎƻƭƭŜŀƎǳŜǎΣ ŀƴŘ ŦǊƛŜƴŘǎΣ ŀǎ ǿŜƭƭ ŀǎ Ƙƛǎ Ƴŀƴȅ ƎǊŀŘǳŀǘŜ ǎǘǳŘŜƴǘǎ ŘƛǎǇŜǊǎŜŘ ŀǊƻǳƴŘ 
ǘƘŜ ƎƭƻōŜΦ   

tǊƻŦ ²ƛƭŦǊŜŘ /Ƙŀƴ 

нс !ǇǊ мфомτ нт {ŜǇǘ нлмт 
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*ÁÎÕÁÒÙ ρχÔÈɂρψÔÈ ςπρψ 

The Caribbean Academy of 

Sciences believes that a high 

priority should be put on science 

education of children, at the 

earliest stages, as the most 

positive way of improving the 

understanding of science and its 

values by Society.  At the 

Caribbean Conference on 

Education for Sustainable 

Development, October 2005, we 

concluded that science education 

will be a major activity of the 

Academy in collaboration with 

the Ministries of Education, 

Teacher Education Colleges and 

general environmental groups.  

Within this framework of action, 

CAS has also actively participated 

in the IANAS Science Education 

Programme and will continue to 

generate and work on activities 

that will be included in future.  

These Workshops have been 

carried out since 2008 in Guyana, 

Jamaica, St Vincent and the 

Grenadines, Dominica, Antigua, 

St. Kitts Nevis and Barbados for 

both Primary & Secondary 

teachers from forms 1 -3.  This 

particular STEM Teacher 

Training Workshop was designed 

and delivered by the Caribbean 

Academy of Sciences (CAS) for 

the Shell STEM programme and 

Ministry of Education, organized 

by Sacoda Serve Limited. 

The Facilitators delivered course 

material on an array of topics 

geared towards promoting an 

integrated approach in the 

delivery of Math, Science and 

Technology Education curricula 

in lower secondary school 

students in Trinidad & Tobago. 

The sessions were highly 

interactive and captured the 

interest of the teachers throughout 

the period. While the content 

targeted the lower school teachers 

and curriculum, its basic elements 

can be applied to all levels of the 

school system.  

The objectives of the workshop 

were as follows: 

i. Identify the purpose, and 

principles, of integrated STEM 

(Science, Technology, 

Engineering, and Mathematics) 

education 

ii. Understand the research 

that underpins an integrated 

approach to STEM education 

iii. Apply the Design Cycle in 

practical activities that illustrate 

an integrated approach to STEM 

education 

iv. Source, and suggest 

appropriate modifications to, 

resources for integrated STEM 

н 

 

 

 

 

aŀǊŎƘ нлму 

 

 

9ŘƛǘƻǊΥ  

Wƻ-!ƴƴŜ bƛƴŀ {Ŝǿƭŀƭ 

5ŜǎƛƎƴ ϧ [ŀȅƻǳǘΥ 

Wƻ-!ƴƴŜ bƛƴŀ {Ŝǿƭŀƭ 

/ƻƴǘǊƛōǳǘƻǊǎΥ 

!ƴŘǊŜŀ {ŜŀƭŜȅ 

¢ƘƻƳŀǎ CƻǊƛǎǎƛŜǊ 

²ƛƴǎǘƻƴ aŜƭƭƻǿŜǎ 

WƻǊƎŜ aƻǊŜƴƻ 

tƘƻǘƻƎǊŀǇƘǎΥ 

²ƛƴǎǘƻƴ aŜƭƭƻǿŜǎ 

 

 

 

 

 

 

 

9ȄŜŎǳǝǾŜ /ƻƳƳƛǧŜŜ 

нлмс-нлму 

 

tǊŜǎƛŘŜƴǘΥ 

²ƛƴǎǘƻƴ aŜƭƭƻǿŜǎ 

{ŜŎǊŜǘŀǊȅΥ 

Wƻ-!ƴƴŜ bƛƴŀ {Ŝǿƭŀƭ 

¢ǊŜŀǎǳǊŜǊΥ  

aŀǊƪ ²ǳŘŘƛǾƛǊŀ 

twhΥ 

tŀǘǊƛŎƛŀ {Ŝŀƭȅ 

CƻǊŜƛƎƴ {ŜŎǊŜǘŀǊȅΥ 

wƻōŜǊǘ [ŀƴŎŀǎƘƛǊŜ 

 

 

tŀǊǝŎƛǇŀƴǘǎ ƎŜǩƴƎ ǎƻƳŜ ƘŀƴŘǎ ƻƴ 

ŜȄǇŜǊƛŜƴŎŜ 



b9²{ Cwha h¦w /I!t¢9w{ 

¢ƘŜ .ŀǊōŀŘƻǎ /ƘŀǇǘŜǊ Ƙŀǎ ōŜŜƴ ǾŜǊȅ ōǳǎȅΗ 
 
tǊƻŦŜǎǎƛƻƴŀƭ ŘŜǾŜƭƻǇƳŜƴǘ ŀƴŘ ƻǳǘǊŜŀŎƘ ōȅ 
ƳŜƳōŜǊǎΥ 

¶ DƛǊƭ DǳƛŘŜǎ !ǎǎƻŎƛŀǝƻƴ ƻŦ .ŀǊōŀŘƻǎΣ tŀȄ IƛƭƭΣ ƛƴ 
ŎƻƭƭŀōƻǊŀǝƻƴ ǿƛǘƘ WŀƳŜǎǘƻǿƴ {ƻǊƻǇǝƳƛǎǘǎ 
LƴǘŜǊƴŀǝƻƴŀƭ ǘŀǊƎŜǝƴƎ ƎƛǊƭǎ ƛƴ ǎŎƛŜƴŎŜΥ 
ŎƻƴŘǳŎǘŜŘ ǘƻǳǊǎ ƭƻƻƪƛƴƎ ŀǘ ƛƴŘƛƎŜƴƻǳǎ Ǉƭŀƴǘ 
ōƛƻŘƛǾŜǊǎƛǘȅ ŀƴŘ Ǉƭŀƴǘ ǳǎŀƎŜ 

¶ .ŀǊōŀŘƻǎ !ǎǎƻŎƛŀǝƻƴ ƻŦ DǳƛŘŀƴŎŜ /ƻǳƴǎŜƭƭƻǊǎ 
ό.!D/ύ bŀǝƻƴŀƭ /ŀǊŜŜǊ {ƘƻǿŎŀǎŜ 

¶ ¦²L CŀŎǳƭǘȅ ƻŦ {ŎƛŜƴŎŜ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅ {ŎƛŜƴŎŜ 
{ƘƻǿŎŀǎŜ ŀǘ .!D/ 

¶ ¦²L wŜǎŜŀǊŎƘ ²ŜŜƪ !ŎǝǾƛǝŜǎ 

¶ ¦²L CŀŎǳƭǘȅ ƻŦ {ŎƛŜƴŎŜ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅ όC{¢ύ 
¶ /{9/ {ǳƳƳŜǊ {ŎƘƻƻƭ hǳǘǊŜŀŎƘ 
¦²L C{¢ /ƘǊƛǎǘ /ƘǳǊŎƘ CƻǳƴŘŀǝƻƴ {ŎƘƻƻƭ ±ƛǎƛǘ ŀƴŘ 
hǳǘǊŜŀŎƘ 
 
 
CǳǘǳǊŜ ǇƭŀƴǎΥ 

¶ aŜƳōŜǊǎƘƛǇ ŘǊƛǾŜ ς ǇƻǎǎƛōƭŜ ƻƴŜ Řŀȅ ǎŜƳƛƴŀǊ 
ǿƛǘƘ ŦǳƴŘƛƴƎ ŦǊƻƳ ¢²!{ 

¶ wŜ-ƭŀǳƴŎƘƛƴƎ ƻŦ ƴŀǝƻƴŀƭ ǇƻǎǘŜǊ ŎƻƳǇŜǝǝƻƴ ς 
{ŎƛŜƴŎŜΣ ¢ŜŎƘƴƻƭƻƎȅ ŀƴŘ {ǳǎǘŀƛƴŀōƭŜ [ƛǾƛƴƎ  

¶ !ŘƻǇǝƻƴ ƻŦ ƻƴŜ ǇǊƛƳŀǊȅ ŀƴŘ ƻƴŜ ǎŜŎƻƴŘŀǊȅ 
ǎŎƘƻƻƭ ǘƻ ŜǎǘŀōƭƛǎƘ ǎŎƛŜƴŎŜ Ŏƭǳōǎ 

¶ tŀǊǘƴŜǊ ǿƛǘƘ .ŀǊōŀŘƻǎ !ǎǘǊƻƴƻƳƛŎŀƭ {ƻŎƛŜǘȅ ǘƻ 
ǘŀƪŜ ǎǘǳŘŜƴǘǎ όƻƴ Ǌƻǘŀǝƻƴύ ǘƻ IŀǊǊȅ .ŀȅƭŜȅ 
hōǎŜǊǾŀǘƻǊȅ ƻƴ CǊƛŘŀȅ ƴƛƎƘǘǎ  

¶ aŀǊƛƴŜ ŜƴǾƛǊƻƴƳŜƴǘ ǇǊƻƧŜŎǘ όŀƳƻƴƎ ǇƻǎǎƛōƭŜ 
ƻǇǝƻƴǎ- ŀŘƻǇǝƴƎ ŀ ōŜŀŎƘΣ ǿƻǊƪƛƴƎ ǿƛǘƘ ŀƴ 
ŜŎƻƭƻƎƛŎŀƭƭȅ ŦǊƛŜƴŘƭȅ ƘƻǘŜƭύ 

 
       τ 5ǊΦ !ƴŘǊŜŀ {ŜŀƭŜȅ ό/ƘŀǇǘŜǊ tǊŜǎƛŘŜƴǘύ 

о 

"!2"!$/3 

lessons, units and/or activities 

v. Understand how indigenous 

problems and resources can form the basis 

of an integrated STEM lesson, unit and/or 

activity 

vi. Identify, and describe ways of 

overcoming, challenges in implementing 

STEM lessons, units and/or activities 

vii. Promote communication and 

collaboration  with colleagues, as part of an 

integrated STEM education support system 

viii. Enact, and report the efficacy of 

integrated STEM lessons, units and/or 

activities in their classroom(s) 

The original target group for the workshops 

was 35 teachers, however there was an 

overwhelming demand during the 

registration process - with approximately 

125 teachers expressing an interest, even 

after the close of registration. As a result, 50 

participants were listed for the workshop 

from over 30 secondary schools throughout 

Trinidad. Further elimination from the fifty 

nominees were due to natural attrition and 

scheduling conflicts for the workshop days. 

A total of 42 teachers participated over the 

two day period. 

 

We are now on Facebook and Twitter! 
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 ¢ƘŜ !ƴǝƎǳŀ ŀƴŘ .ŀǊōǳŘŀ ŎƘŀǇǘŜǊ ƻŦ /!{Σ ǎǘŀǊǘŜŘ ƛƴ bƻǾŜƳōŜǊ ƻŦ нлмлΣ ǎǘŀǊǘŜŘ ǿŜƭƭΣ ƘƻǎǝƴƎ ŀƴƴǳŀƭ 

ǎŜƳƛƴŀǊǎ ŦƻǊ ǎŜǾŜǊŀƭ ȅŜŀǊǎ ōǳǘ Ƙŀǎ ōŜŜƴ ǳƴŀōƭŜ ǘƻ ƎŀǊƴŜǊ ŀŘŘƛǝƻƴŀƭ ǎǳǇǇƻǊǘ ƛƴ ǊŜŎŜƴǘ ǝƳŜǎΣ ƳŀƪƛƴƎ ǘƘŜ Řŀȅ ǘƻ 

Řŀȅ ǊǳƴƴƛƴƎ ƻŦ ƻǇŜǊŀǝƻƴǎ ŘƛŶŎǳƭǘ ŦƻǊ ǘƘŜ ŎǳǊǊŜƴǘ ƳŜƳōŜǊǎΦ   5ǊΦ aŀƭǾŜǊƴŜ {ǇŜƴŎŜǊΣ ǊŜǝǊŜŘ ƭƻƴƎ-ǘŜǊƳ 5ƛǊŜŎǘƻǊ 

ƻŦ ǘƘŜ 5ƛǾƛǎƛƻƴ ƻŦ !ƴŀƭȅǝŎŀƭ {ŜǊǾƛŎŜǎ ƻŦ ǘƘŜ DƻǾŜǊƴƳŜƴǘ ƻŦ !ƴǝƎǳŀ ŀƴŘ .ŀǊōǳŘŀΣ ōŜƭƛŜǾŜǎ ǘƘƛǎ ŘŜŀǊǘƘ ƻŦ ƛƴǘŜǊŜǎǘ 

ƛǎ ŘǳŜ ǘƻ ŀ ǾŀǊƛŜǘȅ ƻŦ ŦŀŎǘƻǊǎΦ  IŜ ǊŜŎŜƴǘƭȅ ŎƻƳƳŜƴǘŜŘΣ ά{ƛƴŎŜ /!{ ƛǎ ǊŜǎŜŀǊŎƘ ƻǊƛŜƴǘŜŘΣ ǎƻƳŜ !ƴǝƎǳŀƴǎ ǿƻǳƭŘ 

ōŜ ŘŜǘŜǊǊŜŘ ōŜŎŀǳǎŜ ƻŦ ǘƘŜ ƭŀŎƪ ƻŦ ǊŜǎŜŀǊŎƘ ƭŀōƻǊŀǘƻǊƛŜǎ ŀǾŀƛƭŀōƭŜ ƻƴ ƛǎƭŀƴŘΦ  L ōŜƭƛŜǾŜ ŀƴƻǘƘŜǊ ƛƳǇƻǊǘŀƴǘ ǊŜŀǎƻƴ 

ƛǎ ǘƘŜ ƭŜǾŜƭ ƻŦ ǉǳŀƭƛŬŎŀǝƻƴ ǊŜǉǳƛǊŜŘ ǘƻ ōŜŎƻƳŜ ŀ ƳŜƳōŜǊΦ  aŀƴȅ !ƴǝƎǳŀƴǎ ƭŀŎƪ ǘƘŜǎŜ ǉǳŀƭƛŬŎŀǝƻƴǎΦ  

!ŘŘƛǝƻƴŀƭƭȅΣ Ƴŀƴȅ ƻŦ ƻǳǊ ƎǊŀŘǳŀǘŜǎ ǿƘƻ Řƻ ƘŀǾŜ ǘƘŜǎŜ ǉǳŀƭƛŬŎŀǝƻƴǎ ǘȅǇƛŎŀƭƭȅ ŬƴŘ ǘƘŜƳǎŜƭǾŜǎ ƛƴ ǎŜƴƛƻǊ 

Ǉƻǎƛǝƻƴǎ ƛƴ ƎƻǾŜǊƴƳŜƴǘ ŀƴŘ ǇǊƛǾŀǘŜ ƛƴŘǳǎǘǊȅ ŀƴŘΣ ƎƛǾŜƴ ǘƘŜƛǊ ǿƻǊƪ ƭƻŀŘǎΣ ŀǊŜ ƴƻǘ ƪŜŜƴ ƛƴ ǘŀƪƛƴƎ ƻƴ ŀŘŘƛǝƻƴŀƭ 

ǊŜǎǇƻƴǎƛōƛƭƛǝŜǎΦέ 

  5ǊΦ {ǇŜƴŎŜǊ ŀƴŘ L ƘŀǾŜ ōŜŜƴ ōǊŀƛƴǎǘƻǊƳƛƴƎ ƻƴ Ƙƻǿ ǘƻ ƛƴŎǊŜŀǎŜ ƳŜƳōŜǊǎƘƛǇ ǊŜŎƻƎƴƛȊƛƴƎ ǘƘŜ 

ǊƻŀŘōƭƻŎƪǎ ǇƻǎŜŘ ōȅ ǘƘŜ ƭƛƳƛǘŀǝƻƴǎ ƘŜ ƛƴŘƛŎŀǘŜŘ ŀōƻǾŜΦ  hƴŜ ƛŘŜŀ ǿƘƛŎƘ ǿŜ ƘŀǾŜ ŘƛǎŎǳǎǎŜŘ ƛǎ ǎƘƛƊƛƴƎ ƻǳǊ 

ŎƘŀǇǘŜǊ ŦƻŎǳǎ ǘƻ ǎŎƛŜƴŎŜ ŜŘǳŎŀǝƻƴΣ ǘƘǳǎ ǘŀǊƎŜǝƴƎ ǘƘŜ ȅƻǳǘƘ ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΦ  ¢ƻ ǘƘƛǎ ŜƴŘ ǿŜ ƘŀǾŜ ōŜŜƴ ƛƴ ǘƻǳŎƘ 

ǿƛǘƘ ǘƘŜ aƛƴƛǎǘǊȅ ƻŦ 9ŘǳŎŀǝƻƴΦ  {ŜǾŜǊŀƭ ƛƴŘƛǾƛŘǳŀƭǎ ŀǘ ǘƘŜ ƳƛƴƛǎǘǊȅ ŀǎ ǿŜƭƭ ŀǎ ǎƻƳŜ ǘŜŀŎƘŜǊǎ ƘŀǾŜ ǎƛƳƛƭŀǊ ƛŘŜŀǎ ŀǎ 

ƻǳǊ ƻǿƴΦ  ²Ŝ ǿƛƭƭ ƘŀǾŜ ŀ ƳŜŜǝƴƎ ǎƻƳŜǝƳŜ ƛƴ ǘƘŜ ƴŜȄǘ ŎƻǳǇƭŜ ƻŦ ǿŜŜƪǎ ǘƻ ŘƛǎŎǳǎǎ ǿƘŜǊŜ ǿŜ Ŏŀƴ ǿƻǊƪ 

ǘƻƎŜǘƘŜǊΦ 

 

LŦ ȅƻǳ ƘŀǾŜ ŀƴȅ ƛŘŜŀǎ ǿƘƛŎƘ ŎƻǳƭŘ ƘŜƭǇ ǳǎΣ ƻǊ ƘŀǾŜ ƎŜƴŜǊŀƭ ŎƻƳƳŜƴǘǎΣ ǇƭŜŀǎŜ ŦŜŜƭ ŦǊŜŜ ǘƻ ŎƻƴǘŀŎǘ ƳŜ ŀǘ 

ƧƳƻǊŜƴƻϪŀƛŎŀǎŀΦƴŜǘΦ  

τ 5ǊΦ WƻǊƎŜ aƻǊŜƴƻ ό/ƘŀǇǘŜǊ tǊŜǎƛŘŜƴǘύ 
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ŀƴŘ ǿƛƭƭ ŎƻƳǇƭŜǘŜ ǘƘŜ ŎƘŀǇǘŜǊϥǎ ǎƘƻǊǘŎƻƳƛƴƎǎ ƛƴ ǘƘƛǎ ŀǊŜŀΦ 
 
τ 5ǊΦ ¢ƘƻƳŀǎ CƻǊƛǎǎƛŜǊ ό/ƘŀǇǘŜǊ tǊŜǎƛŘŜƴǘύ 
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hǊŘƛƴŀǊȅ aŜƳōŜǊǎƘƛǇΥ 

aǊΦ wŀȅƳƻƴŘ !ŀǊƻƴ ό¢ǊƛƴƛŘŀŘ ϧ ¢ƻōŀƎƻύ 

5ǊΦ !ƴƴȅ [Φ CƭƻǊȅ όDǳŀŘŜƭƻǳǇŜύ  

tǊƻŦΦ ¢ŜǊǊŜƴŎŜ 

CƻǊǊŜǎǘŜǊ ōŜƛƴƎ 

ǇǊŜǎŜƴǘŜŘ ǿƛǘƘ Ƙƛǎ 

CŜƭƭƻǿ /ŜǊǝŬŎŀǘŜ 

ōȅ WŀƳŀƛŎŀ 

/ƘŀǇǘŜǊ tǊŜǎƛŘŜƴǘΣ 

tǊƻŦΦ 5ŀǎƎǳǇǘŀ 

ŀƴŘ {ŜŎǊŜǘŀǊȅΣ 

tǊƻŦΦ [ŀƴŎŀǎƘƛǊŜ 
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!ǊǝŎƭŜǎ ƻƴ ǘƘŜ ƴŀǘǳǊŀƭ ƘƛǎǘƻǊȅ ŀƴŘ ŜƴǾƛǊƻƴƳŜƴǘ ŀǊŜ 

ǿŜƭŎƻƳŜ ŜǎǇŜŎƛŀƭƭȅ ǘƘƻǎŜ ƻƴ ¢ǊƛƴƛŘŀŘ ŀƴŘ ¢ƻōŀƎƻΦ 

 

!ǊǝŎƭŜǎ ǎƘƻǳƭŘ ƴƻǘ ŜȄŎŜŜŘ мΣллл ǿƻǊŘǎ όм мκн ǇŀƎŜǎύ 

ŀƴŘ ǘƘŜ ŜŘƛǘƻǊǎ ǊŜǎŜǊǾŜ ǘƘŜ ǊƛƎƘǘ ǘƻ ŜŘƛǘ ǘƘŜ ƭŜƴƎǘƘΦ 

LƳŀƎŜǎ ǎƘƻǳƭŘ ōŜ ǎǳōƳƛǧŜŘ ŀǎ ǎŜǇŀǊŀǘŜ ŬƭŜǎΦ  

 

{ǳōƳƛǘ ƳŀǘŜǊƛŀƭ ǘƻ ŀƴȅ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ  

мύ ƧƻŀƴƴŜǎŜǿƭŀƭϪƎƳŀƛƭΦŎƻƳ 

нύ    ǎŜŎǊŜǘŀǊƛŀǘϪŎŀǎǿƛΦƻǊƎ  

 

5ŜŀŘƭƛƴŜ ŦƻǊ ǎǳōƳƛǎǎƛƻƴ ƻŦ ƳŀǘŜǊƛŀƭ ŦƻǊ ǘƘŜ  

нƴŘ vǳŀǊǘŜǊ нлму ƛǎǎǳŜ ƻŦ ǘƘŜ .ǳƭƭŜǝƴ ƛǎ   

WǳƴŜ мǎǘ Σ нлмуΦ  

5ŜŀǊ wŜŀŘŜǊǎΣ 

 

²Ŝ ǿŀƴǘ ǘƻ ƘŜŀǊ ŦǊƻƳ ¸h¦Η 

/ƻƳƳŜƴǘǎ Ƴŀȅ ōŜ ŜŘƛǘŜŘ ŦƻǊ ƭŜƴƎǘƘ ŀƴŘ 

ŎƭŀǊƛǘȅΦ 

 

{ŜƴŘ ȅƻǳǊ ŎƻƳƳŜƴǘǎ ǘƻΥ 

ƧƻŀƴƴŜǎŜǿƭŀƭϪƎƳŀƛƭΦŎƻƳ  
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