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ʇʨʝʜʛʦʚʦʨ 

 

ʆʚʘ ʜʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ ʨʘʹʝʥʘ ʿʝ ʥʘ ʂʘʪʝʜʨʠ ʟʘ ʦʧʰʪʫ ʬʠʟʠʢʫ ʠ ʤʝʪʦʜʠʢʫ ʥʘʩʪʘʚʝ 

ʬʠʟʠʢʝ ɼʝʧʘʨʪʤʘʥʘ ʟʘ ʬʠʟʠʢʫ ʇʨʠʨʦʜʥʦ-ʤʘʪʝʤʘʪʠʯʢʦʛ ʬʘʢʫʣʪʝʪʘ ʫ ʅʦʚʦʤ ʉʘʜʫ, ʧʦʜ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ʤʝʥʪʦʨʘ ʧʨʦʬ. ʜʨ ɱʦʩʠʧʘ ʉʣʠʰʢʘ ʩʘ ʋʥʠʚʝʨʟʠʪʝʪʘ ʫ ʇʫʝʙʣʠ ʫ ʄʝʢʩʠʢʫ 

(Facultad de Ciencias Fisico Matem§ticas Benem®rita Universidad Aut·noma de Puebla, Puebla, 

M®xico) ʠ ʧʨʦʬ. ʜʨ ʄʘʿʝ ʉʪʦʿʘʥʦʚʠ˂ ʩʘ ʇʨʠʨʦʜʥʦ-ʤʘʪʝʤʘʪʠʯʢʦʛ ʬʘʢʫʣʪʝʪʘ ʋʥʠʚʝʨʟʠʪʝʪʘ ʫ 

ʅʦʚʦʤ ʉʘʜʫ. 

ʇʨʦʙʣʝʤ ʠʩʪʨʘʞʠʚʘˁʘ ʨʝʘʣʠʟʦʚʘʥʦʛ ʫ ʦʢʚʠʨʫ ʨʘʜʘ ʥʘ ʜʦʢʪʦʨʩʢʦʿ ʜʠʩʝʨʪʘʮʠʿʠ ʦʜʥʦʩʠ ʩʝ ʥʘ 

ʧʨʝʚʘʟʠʣʘʞʝˁʝ ʫʯʝʥʠʯʢʠʭ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʫ ʥʘʩʪʘʚʠ ʬʠʟʠʢʝ.  

ʀʘʢʦ ʫ ʩʚʝʪʫ ʧʦʩʪʦʿʝ ʙʨʦʿʥʝ ʩʪʫʜʠʿʝ ʢʦʿʝ ʩʝ ʙʘʚʝ ʬʝʥʦʤʝʥʦʤ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ, ʫ 

ʥʘʰʦʿ ʩʨʝʜʠʥʠ ʦʚʘ ʧʦʿʘʚʘ ʥʠʿʝ ʜʦʚʦˀʥʦ ʧʨʝʧʦʟʥʘʪʘ ʠ ʧʨʦʙʣʝʤʘʪʠʟʦʚʘʥʘ. ʆʩʠʤ ʪʦʛʘ, 

ʧʦʟʥʘʪʦ ʿʝ ʜʘ ʩʝ ʫ ʥʘʩʪʘʚʠ ʟʘʩʥʦʚʘʥʦʿ ʥʘ ʪʨʘʜʠʮʠʦʥʘʣʥʦʤ ʧʨʠʩʪʫʧʫ ʢʦʿʠ ʜʦʤʠʥʠʨʘ ʫ ʥʘʰʝʤ 

ʦʙʨʘʟʦʚʥʦʤ ʩʠʩʪʝʤʫ ʥʝ ʫʚʘʞʘʚʘʿʫ ʫ ʜʦʚʦˀʥʦʿ ʤʝʨʠ ʫʯʝʥʠʯʢʘ ʧʨʝʪʭʦʜʥʘ ʟʥʘˁʘ, ʰʪʦ ʟʘ 

ʧʦʩʣʝʜʠʮʫ ʠʤʘ ʜʘ ʫʯʝʥʠʯʢʝ ʘʣʪʝʨʥʘʪʠʚʥʝ ʢʦʥʮʝʧʮʠʿʝ ʫʦʙʠʯʘʿʝʥʦ ʥʝ ʙʠʚʘʿʫ 

ʠʜʝʥʪʠʬʠʢʦʚʘʥʝ ʥʠʪʠ ʩʝ ʧʨʝʜʫʟʠʤʘʿʫ ʘʢʪʠʚʥʦʩʪʠ ʥʝʦʧʭʦʜʥʝ ʟʘ  ʢʦʥʮʝʧʪʫʘʣʥʫ ʧʨʦʤʝʥʫ.  

ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʧʨʝʜ ʥʘʰʠʤ ʦʙʨʘʟʦʚʥʠʤ ʩʠʩʪʝʤʦʤ ʩʫ ʦʟʙʠˀʥʝ ʧʨʦʤʝʥʝ ʠ ʠʟʘʟʦʚʠ ʢʦʿʠ 

ʧʦʜʨʘʟʫʤʝʚʘʿʫ ʧʨʠʭʚʘʪʘˁʝ ʧʨʠʩʪʫʧʘ ʥʘʩʪʘʚʠ ʫʩʤʝʨʝʥʦʛ ʥʘ ʫʯʝˁʝ, ʦʜʥʦʩʥʦ ʘʢʪʠʚʥʫ 

ʢʦʥʩʪʨʫʢʮʠʿʫ ʟʥʘˁʘ ʫʟ ʨʘʟʚʦʿ ʰʠʨʦʢʦʛ ʩʧʝʢʪʨʘ ʢʦʤʧʝʪʝʥʮʠʿʘ. ɿʘʪʦ ʿʝ ʦʩʥʦʚʥʠ ʮʠˀ ʦʚʦʛ 

ʨʘʜʘ ʧʨʦʰʠʨʠʚʘˁʝ ʟʥʘˁʘ ʦ ʬʝʥʦʤʝʥʫ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʫ ʥʘʩʪʘʚʠ ʬʠʟʠʢʝ, ʩʘ 

ʥʘʛʣʘʩʢʦʤ ʥʘ ʘʣʪʝʨʥʘʪʠʚʥʝ ʢʦʥʮʝʧʮʠʿʝ ʦ ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ ʪʝʣʘ ʠ ʧʦʨʝʹʝˁʝ ʝʬʝʢʘʪʘ 

ʪʨʘʜʠʮʠʦʥʘʣʥʝ ʥʘʩʪʘʚʝ ʠ ʤʝʪʦʜʘ ʘʢʪʠʚʥʦʛ ʫʯʝˁʘ ʥʘ ˁʠʭʦʚʦ ʧʨʝʚʘʟʠʣʘʞʝˁʝ. ʆʚʦ ʿʝ 

ʧʦʜʨʘʟʫʤʝʚʘʣʦ ʛʨʘʹʝˁʝ ʰʠʨʦʢʦʛ ʪʝʦʨʠʿʩʢʦʛ ʦʢʚʠʨʘ ʠ ʨʝʘʣʠʟʦʚʘˁʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʛ 

ʠʩʪʨʘʞʠʚʘˁʘ ʢʦʿʝ ʿʝ ʦʙʫʭʚʘʪʠʣʦ 153 ʫʯʝʥʠʢʘ ʩʝʜʤʦʛ ʨʘʟʨʝʜʘ ʠʟ ʜʚʝ ʦʩʥʦʚʥʝ ʰʢʦʣʝ ʫ 

ʋʞʠʮʫ. ɿʘ ʧʦʪʨʝʙʝ ʠʩʪʨʘʞʠʚʘˁʘ ʦʙʣʠʢʦʚʘʥ ʿʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʤʦʜʝʣ ʥʘʩʪʘʚʝ ʫʩʤʝʨʝʥʝ 

ʥʘ ʘʢʪʠʚʥʦ ʫʯʝˁʝ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ, ʢʘʦ ʠ ʥʝʢʦʣʠʢʦ ʠʥʩʪʨʫʤʝʥʘʪʘ 

ʢʦʿʠʤʘ ʩʝ ʠʩʧʠʪʫʿʝ ʧʨʠʤʝʥʘ ʠ ʪʨʘʿʥʦʩʪ ʫʩʚʦʿʝʥʠʭ ʟʥʘˁʘ. 

ʊʨʝʙʘ ʥʘʛʣʘʩʠʪʠ ʜʘ ʿʝ ʫ ʦʚʦʤ ʨʘʜʫ ʦʜʘʙʨʘʥʦ ʨʘʟʤʘʪʨʘˁʝ ʧʨʝʚʘʟʠʣʘʞʝˁʘ ʫʯʝʥʠʯʢʠʭ 

ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʦ ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ ʪʝʣʘ ʠʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʥʘʣʘʟʝ ʠʩʪʨʘʞʠʚʘʯʘ 

ʜʘ ʿʝ ʨʘʟʫʤʝʚʘˁʝ ʫʩʣʦʚʘ ʟʘ ʧʣʠʚʘˁʝ ʠ ʪʦˁʝˁʝ ʪʝʣʘ ʢʦʤʧʣʝʢʩʘʥ ʧʨʦʙʣʝʤ ʢʦʿʠ ʫ ʦʩʥʦʚʠ ʠʤʘ 

ʚʝʦʤʘ ʟʘʭʪʝʚʥʫ ʢʦʥʮʝʧʪʫʘʣʥʫ ʧʨʦʤʝʥʫ, ʰʪʦ ʧʨʝʜ ʥʘʩʪʘʚʥʠʢʝ ʧʦʩʪʘʚˀʘ ʩʣʦʞʝʥ ʠ ʠʟʘʟʦʚʘʥ 

ʟʘʜʘʪʘʢ. 

ʅʘ ʩʘʤʦʤ ʧʦʯʝʪʢʫ ʨʘʜʘ, ʚʘʞʥʦ ʿʝ ʫʢʨʘʪʢʦ ʦʙʿʘʩʥʠʪʠ ʫʧʦʪʨʝʙʫ ʜʚʘ ʪʝʨʤʠʥʘ ʢʦʿʠ ʩʪʦʿʝ ʠ ʫ 

ˁʝʛʦʚʦʤ ʥʘʩʣʦʚʫ: ɸʣʪʝʨʥʘʪʠʚʥʝ ʢʦʥʮʝʧʮʠʿʝ ʠ ʪʨʘʜʠʮʠʦʥʘʣʥʘ ʥʘʩʪʘʚʘ. 
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ʀʘʢʦ ʩʝ ʫ ʩʚʝʪʫ ʢʦʨʠʩʪʝ ʙʨʦʿʥʠ ʨʘʟʣʠʯʠʪʠ ʪʝʨʤʠʥʠ ʢʘʦ ʰʪʦ ʿʝ misconception, conceptual 

misunderstandings, preconception, preconceived notions, alternative conception, alternative 

beliefs, naive beliefs, naive knowledge, naive theories ʠʣʠ non-scientific beliefs, ʘ ʫ ʜʦʤʘ˂ʦʿ 

ʣʠʪʝʨʘʪʫʨʠ ʫ ʦʙʣʘʩʪʠ ʤʝʪʦʜʠʢʝ ʥʘʩʪʘʚʝ ʬʠʟʠʢʝ ʪʘʢʦʹʝ ʧʦʩʪʦʿʠ ʫʧʦʪʨʝʙʘ ʥʝʢʦʣʠʢʦ 

ʨʘʟʣʠʯʠʪʠʭ ʪʝʨʤʠʥʘ ʢʦʿʠʤʘ ʩʝ ʦʟʥʘʯʘʚʘ ʠʩʪʠ ʧʦʿʘʤ (ʧʨʝʪʢʦʥʮʝʧʮʠʿʝ, ʘʣʪʝʨʥʘʪʠʚʥʝ 

ʢʦʥʮʝʧʮʠʿʝ, ʘʣʪʝʨʥʘʪʠʚʥʝ ʠʜʝʿʝ ʠ ʠʥʪʫʠʪʠʚʥʝ ʠʜʝʿʝ), ʫ ʦʚʦʤ ʨʘʜʫ ʿʝ ʦʜʘʙʨʘʥʦ ʢʦʨʠʰ˂ʝˁʝ 

ʪʝʨʤʠʥʘ ʘʣʪʝʨʥʘʪʠʚʥʝ ʢʦʥʮʝʧʮʠʿʝ ʩʘ ʥʘʤʝʨʦʤ ʜʘ ʩʝ ʥʘʛʣʘʩʠ ˁʠʭʦʚʘ ʧʨʠʨʦʜʘ, ʦʜʥʦʩʥʦ ʜʘ 

ʠʩʪʘʢʥʝ ʜʘ ʩʫ ʪʦ ʦʥʘ ʩʧʦʥʪʘʥʘ, ʩʚʘʢʦʜʥʝʚʥʘ ʦʙʿʘʰˁʝˁʘ ʨʘʟʣʠʯʠʪʠʭ ʧʦʿʘʚʘ ʠ ʧʨʦʮʝʩʘ ʢʦʿʘ 

ʥʠʩʫ ʫ ʩʢʣʘʜʫ ʩʘ ʘʢʪʫʝʣʥʠʤ ʥʘʫʯʥʠʤ ʩʘʟʥʘˁʠʤʘ, ʘ ʢʦʿʘ ʩʫ ʜʫʙʦʢʦ ʫʢʦʨʝˁʝʥʘ ʠ ʯʝʩʪʦ ʚʝʦʤʘ 

ʦʪʧʦʨʥʘ ʥʘ ʰʢʦʣʩʢʦ ʫʯʝˁʝ. 

ʊʝʨʤʠʥ ʪʨʘʜʠʮʠʦʥʘʣʥʘ ʥʘʩʪʘʚʘ ʢʦʨʠʩʪʠ ʩʝ ʫ ʦʚʦʤ ʨʘʜʫ ʟʘ ʠʤʝʥʦʚʘˁʝ ʧʨʠʩʪʫʧʘ ʢʦʿʠ ʩʝ ʫ 

ʦʩʥʦʚʠ ʦʩʣʘˁʘ ʥʘ ʨʝʘʣʠʟʦʚʘˁʝ ʪʨʘʥʩʤʠʩʠʚʥʝ ʥʘʩʪʘʚʝ. ʇʨʠʪʦʤ ʠʟʨʘʟ ʪʨʘʥʩʤʠʩʠʚʥʘ ʥʘʩʪʘʚʘ 

ʜʝʬʠʥʠʰʝ ʫʣʦʛʫ ʥʘʩʪʘʚʥʠʢʘ ʩʪʘʚˀʘʿʫ˂ʠ ʛʘ ʫ ʩʨʝʜʠʰʪʝ ʥʘʩʪʘʚʥʦʛ ʧʨʦʮʝʩʘ, ʦʜʥʦʩʥʦ 

ʦʟʥʘʯʘʚʘ ʜʘ ʥʘʩʪʘʚʥʠʢ ʧʨʝʥʦʩʠ, ʧʨʝʜʘʿʝ, ʧʨʝʟʝʥʪʫʿʝ ʟʥʘˁʝ ʢʦʿʝ ʪʨʝʙʘ ʜʘ ʩʪʠʛʥʝ ʜʦ ʫʯʝʥʠʢʘ. 

ʋ ʥʘʩʪʘʚʢʫ ʿʝ ʜʘʪ ʩʧʠʩʘʢ ʧʫʙʣʠʢʘʮʠʿʘ ʥʘʩʪʘʣʠʭ ʠʟ ʨʘʜʘ ʥʘ ʦʚʦʿ ʜʠʩʝʨʪʘʮʠʿʠ. ʆʚʘʿ ʩʧʠʩʘʢ 

ʦʩʠʤ ʥʘʫʯʥʠʭ ʩʘʜʨʞʠ ʠ ʩʪʨʫʯʥʝ ʨʘʜʦʚʝ, ʰʪʦ ʿʝ ʦʜʨʘʟ ʣʠʯʥʦʛ ʩʪʘʚʘ ʘʫʪʦʨʘ ʜʘ ʠʩʪʨʘʞʠʚʘˁʘ 

ʫ ʦʙʣʘʩʪʠ ʤʝʪʦʜʠʢʝ ʥʘʩʪʘʚʝ ʬʠʟʠʢʝ ʜʦʙʠʿʘʿʫ ʧʫʥ ʩʤʠʩʘʦ ʪʝʢ ʦʥʜʘ ʢʘʜʘ ˁʠʭʦʚʠ ʨʝʟʫʣʪʘʪʠ 

ʙʫʜʫ ʧʦʜʝˀʝʥʠ ʥʝ ʩʘʤʦ ʩʘ ʥʘʫʯʥʦʤ, ʚʝ˂ ʠ ʩʪʨʫʯʥʦʤ ʿʘʚʥʦʰ˂ʫ. ʆʩʠʤ ʪʦʛʘ, ʪʨʝʙʘ ʥʘʛʣʘʩʠʪʠ 

ʜʘ ʩʝ ʥʘ ʨʝʟʫʣʪʘʪʠʤʘ ʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ ʫ ʟʥʘʯʘʿʥʦʿ ʤʝʨʠ ʙʘʟʠʨʘ ʘʢʨʝʜʠʪʦʚʘʥʠ ʧʨʦʛʨʘʤ 

ʩʪʨʫʯʥʦʛ ʫʩʘʚʨʰʘʚʘˁʘ ʥʘʩʪʘʚʥʠʢʘ ʧʦʜ ʥʘʟʠʚʦʤ Ăɺʨʰˁʘʯʢʦ ʫʯʝˁʝ ʠ ʢʦʥʮʝʧʪʫʘʣʥʘ ʥʘʩʪʘʚʘ 

ʧʨʠʨʦʜʥʠʭ ʥʘʫʢʘñ ʘʢʨʝʜʠʪʦʚʘʥ ʦʜ ʩʪʨʘʥʝ ʇʄʌ-ʘ ʫ ʅʦʚʦʤ ʉʘʜʫ (http://katalog2016.zuov.rs). 

ʅʘ ʢʨʘʿʫ, ʞʝʣʠʤ ʜʘ ʩʝ ʟʘʭʚʘʣʠʤ ʜʨ ɱʦʩʠʧʫ ʉʣʠʰʢʫ ʠ ʜʨ ʄʘʿʠ ʉʪʦʿʘʥʦʚʠ˂ ʢʦʿʠ ʩʫ, ʩʚʘʢʦ ʥʘ 

ʩʚʦʿ ʥʘʯʠʥ, ʜʦʧʨʠʥʝʣʠ ʠʟʨʘʜʠ ʦʚʝ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ. 

ʇʦʩʝʙʥʫ ʟʘʭʚʘʣʥʦʩʪ ʜʫʛʫʿʝʤ ʜʨ ʀʚʘʥʠ ʉʪʝʧʘʥʦʚʠ˂ ʀʣʠ,˂ ʥʘʫʯʥʦʤ ʩʘʨʘʜʥʠʢʫ ʀʥʩʪʠʪʫʪʘ ʟʘ 

ʧʩʠʭʦʣʦʛʠʿʫ, ʌʠʣʦʟʦʬʩʢʦʛ ʬʘʢʫʣʪʝʪʘ ʫ ɹʝʦʛʨʘʜʫ ʥʘ ʚʦʹʝˁʫ ʝʤʧʠʨʠʿʩʢʦʛ ʜʝʣʘ ʦʚʦʛ ʨʘʜʘ 

ʫʢˀʫʯʫʿʫ˂ʠ ʩʪʘʪʠʩʪʠʯʢʫ ʦʙʨʘʜʫ ʧʦʜʘʪʘʢʘ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʿʫ ʨʝʟʫʣʪʘʪʘ ʠʩʪʨʘʞʠʚʘˁʘ. 

ɿʘʭʚʘˀʫʿʝʤ ʩʝ ʥʘʩʪʘʚʥʠʮʠʤʘ ʠ ʫʯʝʥʠʮʠʤʘ ʦʩʥʦʚʥʠʭ ʰʢʦʣʘ Ăʉʣʦʙʦʜʘʥ ʉʝʢʫʣʠ˂ñ ʠ Ăʅʘʜʘ 

ʄʘʪʠ˂ñ ʫ ʋʞʠʮʫ ʥʘ ʩʘʨʘʜˁʠ ʧʨʠʣʠʢʦʤ ʨʝʘʣʠʟʦʚʘˁʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʛ ʠʩʪʨʘʞʠʚʘˁʘ. 

ɹʝʩʢʨʘʿʥʦ ʭʚʘʣʘ ʩʚʠʤʘ ʢʦʿʠ ʩʫ ʧʦʤʦʛʣʠ ʜʘ ʦʚʘ ʜʠʩʝʨʪʘʮʠʿʘ ʙʫʜʝ ʫʨʘʹʝʥʘ. 

 

ʅʦʚʠ ʉʘʜ, ʩʝʧʪʝʤʙʘʨ 2017.      ɱʝʣʝʥʘ ʈʘʜʦʚʘʥʦʚʠ˂ 

 

http://katalog2016.zuov.rs/
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I ʅʘʫʯʥʠ ʨʘʜʦʚʠ: 

1. Radovanovic, J. & Slisko, J. (2014). Introducing self-regulated learning into early physics 

teaching in Serbia: Design, initial implementation and evaluation of a multi-stage sequence of 

homework and classwork. Journal of Baltic Science Education, Vol.13, No 3, 411-424. 

2. Radovanoviĺ, J., Stepanovic Iliĺ, I. & Slisko, J. (2014). Identifikovanje uļeniļkih alternativnih 

shvatanja o plivanju i tonjenju tela. Nastava i vaspitanje, God. 63, Br.1, 83-94. 

3. Radovanovic, J. & Slisko, J. (2014). Investigative homework with apples: An opportunity for 

primary-school students to learn actively the relationship between density and flotation. 

European Journal of Science and Mathematics Education, 2(1), 1-14. 

4. Radovanovic, J. & Slisko, J. (2013). Applying a predictïobserveïexplain sequence in teaching 

of buoyant force. Physics Education, 48(1), 28-34. 

5. Radovanovic, J. & Slisko, J. (2012). Approximate value of buoyant force: A water-filled 

balloon demonstration. The Physics Teacher, 50(7), 490-491. 

II ʉʘʦʧʰʪʝˁʘ ʥʘ ʤʝʹʫʥʘʨʦʜʥʠʤ ʥʘʫʯʥʠʤ ʩʢʫʧʦʚʠʤʘ ʠ ʨʘʜʦʚʠ ʦʙʿʘʚˀʝʥʠ ʫ ʮʝʣʠʥʠ: 

1. Radovanovic, J. , Slisko, J. & Stepanoviĺ Iliĺ, I . (2017). Active Learning Of Buoyancy: An 

Effective Way To Change Alternative Conceptions About Floating And Sinking. GIREP-ICPE-

EPEC 2017 - The International Conference on Physics Education, July 3-7, 2017 Dublin, 

Ireland. Book of Abstracts. 

2. Radovanoviĺ, J., Stepanoviĺ Iliĺ, I. & Sliġko, J. (2016). Ispitivanje razumevanja delovanja sile 

potiska u neuobiļajenim situacijama: uloga nastavnog metoda, opġteg znanja fizike i nivoa 

kognitivnog razvoja. XXII  Nauļni skup Empirijska istraģivanja u psihologiji, 18-20. mart 2016. 

Filozofski fakultet, Univerzitet u Beogradu, Knjiga rezimea, str. 82-83. 

3. Radovanovic, J. & Slisko, J. (2015). Studentsô performances in evaluating feasibility of two 

physics textbook problems containing careless and intentional data errors (GTG Symposium II - 

Problem designs in physics textbooks: What students learn or might learn?). ICPE-EPEC 2015 - 

Key Competences in Physics Teaching and Learning, July 6-10, 2015 Wroclaw, Poland. Book of 

Abstracts, pp. 49.  

4. Radovanovic, J., Slisko, J. & Stepanovic Iliĺ, I. (2015). The effects of different phases of a 

Predict - Observe - Explain activity on studentsô learning about buoyancy. ICPE-EPEC 2015 - 
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Key Competences in Physics Teaching and Learning, July 6-10, 2015 Wroclaw, Poland. Book of 

Abstracts, pp. 147-148.  

ʈʘʜ ʿʝ ʦʙʿʘʚˀʝʥ ʠ ʫ ʮʝʣʠʥʠ: 

Radovanovic, J., Slisko, J. & Stepanovic Iliĺ, I. (2016). The effects of different phases of 

a Predict - Observe - Explain activity on studentsô learning about buoyancy. ICPE-EPEC 

2015 - Key Competences in Physics Teaching and Learning, July 6-10, 2015 Wroclaw, 

Poland. Conference proceeding, 250-255. 

5. Radovanovic, J., Slisko, J. & Stepanovic Iliĺ, I. (2015). Results of a delayed transfer test of 

studentsô understanding of buoyant force and related phenomena stemming from two different 

learning experiences. 2nd South-Eastern European Meeting on Physics Education 2015 

(SEEMPE 2015), 2
nd

 - 3
rd

 February 2015, Faculty of Education, Ljubljana, Slovenia. Book of 

Abstracts, pp. 32 

6. Radovanovic, J., Slisko, J. & Stepanovic Iliĺ, I. (2014). Students evaluate mass and density of 

ñtextbook appleò: The influences of active learning methods and traditional teaching. The 

International Conference Multi-dimensional aspects of learning and teaching in science and 

mathematics education (MALT'14), 3
rd

 - 4
th
 October 2014, Faculty of Education, Sombor, 

Serbia. Book of Abstracts pp.16 

7. Stepanoviĺ Iliĺ, I., Radovanoviĺ, J. & Sliġko, J. (2014). Povezanost uļeniļkih alternativnih 

koncepcija o plivanju i tonjenju tela sa formalno-operacionalnim miġljenjem. XX Nauļni skup 

Empirijska istraģivanja u psihologiji, 28-30. mart 2014. Filozofski fakultet, Univerzitet u 

Beogradu. Knjiga rezimea, str. 92-93. 

ʈʘʜ ʿʝ ʦʙʿʘʚˀʝʥ ʠ ʫ ʮʝʣʠʥʠ: 

Stepanoviĺ Iliĺ, I., Radovanoviĺ, J. & Sliġko, J. (2014). Povezanost uļeniļkih 

alternativnih koncepcija o plivanju i tonjenju tela sa formalno-operacionalnim 

miġljenjem. Zbornik radova sa XX Nauļnog skupa Empirijska istraģivanja u psihologiji, 

28-30. mart 2014. Filozofski fakultet, Univerzitet u Beogradu, str. 89 - 94. 

8. Slisko, J. & Radovanovic, J. (2013). Surprising behavior of a balloon and a foil boat in a gas 

denser than air: A delayed video-based far transfer test for studentsô understanding of buoyant 

force. ICPE-EPEC 2013 - The International Conference on Physics Education, August 5-9, 2013 

Prague, Czech Republic. Book of Abstracts, pp. 329.  
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ʈʘʜ ʦʙʿʘʚˀʝʥ ʠ ʫ ʮʝʣʠʥʠ: 

Slisko, J. & Radovanovic, J. (2013). Surprising behavior of a balloon and a foil boat in a 

gas denser than air: A delayed video-based far transfer test for studentsô understanding of 

buoyant force. ICPE-EPEC 2013 - The International Conference on Physics Education, 

August 5-9, 2013 Prague, Czech Republic. Conference proceeding, 1044 - 1051. 

III ʉʪʨʫʯʥʠ ʨʘʜʦʚʠ: 

1. ʈʘʜʦʚʘʥʦʚʠ˂, ɱ. (2017). ʇʨʠʤʝʨ ʥʘʩʪʘʚʝ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ. 

ʅʘʩʪʘʚʘ ʬʠʟʠʢʝ: ʟʙʦʨʥʠʢ ʨʘʜʦʚʘ ʩʘ ʈʝʧʫʙʣʠʯʢʦʛ ʩʝʤʠʥʘʨʘ ʦ ʥʘʩʪʘʚʠ ʬʠʟʠʢʝ. ʙʨ 5. 167-

173. 

2. ʄʣʘʜʝʥʦʚʠ˂, ɺ., ʈʘʜʦʚʘʥʦʚʠ˂, ɱ. & ɼʦʨʦʮʢʠ, ʄ. (2016). ʆʩʥʦʚʥʠ ʧʨʠʥʮʠʧʠ ĂPeer 

Instructionñ ʠ ĂJust in Time Teachingñ ʥʘʩʪʘʚʥʠʭ ʩʪʨʘʪʝʛʠʿʘ. ʅʘʩʪʘʚʘ ʬʠʟʠʢʝ: ʟʙʦʨʥʠʢ 

ʨʘʜʦʚʘ ʩʘ ʈʝʧʫʙʣʠʯʢʦʛ ʩʝʤʠʥʘʨʘ ʦ ʥʘʩʪʘʚʠ ʬʠʟʠʢʝ. ʙʨ 3. 181-191. 

3. ʈʘʜʦʚʘʥʦʚʠ˂, ɱ., ʉʣʠʰʢʦ ɱ. & ʉʪʝʧʘʥʦʚʠ˂ ʀʣʠ˂, ʀ. (2015). ʋʯʝʥʠʯʢʝ ʘʣʪʝʨʥʘʪʠʚʥʝ 

ʢʦʥʮʝʧʮʠʿʝ ʦ ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ ʪʝʣʘ. ʅʘʩʪʘʚʘ ʬʠʟʠʢʝ: ʟʙʦʨʥʠʢ ʨʘʜʦʚʘ ʩʘ ʈʝʧʫʙʣʠʯʢʦʛ 

ʩʝʤʠʥʘʨʘ ʦ ʥʘʩʪʘʚʠ ʬʠʟʠʢʝ. ʙʨ 1. 224-227. 

4. ʈʘʜʦʚʘʥʦʚʠ˂, ɱ., ʄʣʘʜʝʥʦʚʠ˂, ɺ., ɾʠʚʢʦʚʠ˂, ɹ. & ʉʣʠʰʢʦ ɱ. (2015). ʈʘʜʠʦʥʠʮʘ Ăʅʘ ʧʫʪʫ 

ʢʘ ʝʬʠʢʘʩʥʠʿʠʤ ʠ ʣʝʧʰʠʤ ʯʘʩʦʚʠʤʘ ʬʠʟʠʢʝ - ʧʨʠʤʝʥʘ ʤʝʪʦʜʘ ʘʢʪʠʚʥʦʛ ʫʯʝˁʘñ. ʅʘʩʪʘʚʘ 

ʬʠʟʠʢʝ: ʟʙʦʨʥʠʢ ʨʘʜʦʚʘ ʩʘ ʈʝʧʫʙʣʠʯʢʦʛ ʩʝʤʠʥʘʨʘ ʦ ʥʘʩʪʘʚʠ ʬʠʟʠʢʝ. ʙʨ 1. 192-197. 

5. ʈʘʜʦʚʘʥʦʚʠ˂, ɱ. & ʉʣʠʰʢʦ, ɱ. (2013). ʀʩʪʨʘʞʠʚʘʯʢʠ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ ʦ ʿʘʙʫʢʘʤʘ ʢʘʦ 

ʧʨʠʣʠʢʘ ʟʘ ʩʘʤʦʩʪʘʣʥʦ ʘʢʪʠʚʥʦ ʫʯʝˁʝ ʬʠʟʠʢʝ ʫ ʦʩʥʦʚʥʦʿ ʰʢʦʣʠ, ɿʙʦʨʥʠʢ ʧʨʝʜʘʚʘˁʘ, 

ʫʩʤʝʥʠʭ ʠʟʣʘʛʘˁʘ ʠ ʧʦʩʪʝʨ ʩʘʦʧʰʪʝˁʘ ʩʘ XXXI ʈʝʧʫʙʣʠʯʢʦʛ ʩʝʤʠʥʘʨʘ ʦ ʥʘʩʪʘʚʠ ʬʠʟʠʢʝ, 

ɹʝʦʛʨʘʜ, 159-162. 

6. ʈʘʜʦʚʘʥʦʚʠ˂, ɱ. & ʉʣʠʰʢʦ, ɱ. (2012). ʇʨʠʤʝʥʘ ʥʘʩʪʘʚʥʝ ʩʪʨʘʪʝʛʠʿʝ ʇʨʝʜʚʠʜʠ-ʧʦʩʤʘʪʨʘʿ-

ʦʙʿʘʩʥʠ ʥʘ ʥʘʩʪʘʚʥʫ ʿʝʜʠʥʠʮʫ Ăʉʠʣʘ ʧʦʪʠʩʢʘ ʠ ɸʨʭʠʤʝʜʦʚ ʟʘʢʦʥñ, ɿʙʦʨʥʠʢ ʧʨʝʜʘʚʘˁʘ ʩʘ 

XXX ʈʝʧʫʙʣʠʯʢʦʛ ʩʝʤʠʥʘʨʘ ʦ ʥʘʩʪʘʚʠ ʬʠʟʠʢʝ, ɹʝʦʛʨʘʜ, 197-201. 
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ʋʚʦʜ 

ʈʘʜ ʟʘʧʦʯʠˁʝʤʦ ʧʨʝʛʣʝʜʦʤ ʘʢʪʫʝʣʥʦʛ ʩʪʘˁʘ ʦʙʨʘʟʦʚʥʦʛ ʩʠʩʪʝʤʘ ʫ ʥʘʰʦʿ ʟʝʤˀʠ, ʩʘ 

ʥʘʛʣʘʩʢʦʤ ʥʘ ʧʨʦʤʝʥʝ ʠ ʠʟʘʟʦʚʝ ʢʦʿʠ ʩʫ ʧʨʝʜ ˁʠʤ. 

1.1. ʆʙʨʘʟʦʚʘˁʝ ʫ ʉʨʙʠʿʠ ï ʧʨʦʤʝʥʝ ʠ ʠʟʘʟʦʚʠ 

ʏʝʩʪʝ, ʙʨʟʝ ʠ ʥʝʧʨʝʜʚʠʜʠʚʝ ʧʨʦʤʝʥʝ ʫ ʩʘʚʨʝʤʝʥʦʤ ʩʚʝʪʫ ʜʦʚʦʜʝ ʦʙʨʘʟʦʚʘˁʝ ʧʨʝʜ ʦʟʙʠˀʥʝ 

ʠʟʘʟʦʚʝ ʠ ʩʪʚʘʨʘʿʫ ʧʦʪʨʝʙʫ ʜʘ ʩʝ ʦʥʦ ʠʟʥʦʚʘ ʤʝˁʘ ʠ ʧʨʠʣʘʛʦʹʘʚʘ. ʉʧʨʦʚʦʹʝˁʝ ʦʙʨʘʟʦʚʥʠʭ 

ʨʝʬʦʨʤʠ, ʢʘʢʦ ʫ ʩʚʝʪʫ, ʪʘʢʦ ʠ ʢʦʜ ʥʘʩ, ʩʚʘʢʘʢʦ ʥʠʿʝ ʥʦʚʠʥʘ. ʅʘʧʨʦʪʠʚ, ʤʦʞʝ ʩʝ ʨʝ˂ʠ ʜʘ ʿʝ 

ʪʝʞˁʘ ʜʘ ʩʝ ʧʦʩʪʦʿʝ˂ʝ ʩʪʘˁʝ ʥʝʢʦʛ ʦʙʨʘʟʦʚʥʦʛ ʩʠʩʪʝʤʘ ʧʦʙʦˀʰʘ ʠ ʫʥʘʧʨʝʜʠ ʛʦʪʦʚʦ 

ʫʥʠʚʝʨʟʘʣʥʘ ʦʜʣʠʢʘ ʚʝ˂ʠʥʝ ʨʘʟʚʠʿʝʥʠʭ ʜʨʫʰʪʘʚʘ.  

ʆʜ ʧʦʯʝʪʢʘ ʨʘʟʚʦʿʘ ʩʘʚʨʝʤʝʥʦʛ ʰʢʦʣʩʪʚʘ ʫ ʉʨʙʠʿʠ, ʧʦʯʝʪʢʦʤ XIX  ʚʝʢʘ, ʧʘ ʜʦ ʜʘʥʘʩ 

ʨʝʘʣʠʟʦʚʘʥʦ ʿʝ ʜʚʘʜʝʩʝʪʘʢ ʦʙʨʘʟʦʚʥʠʭ ʨʝʬʦʨʤʠ ʢʦʿʝ ʩʫ ʫʛʣʘʚʥʦʤ ʙʠʣʝ ʫʩʤʝʨʝʥʝ ʥʘ 

ʧʘʨʮʠʿʘʣʥʝ ʧʨʦʤʝʥʝ. ʆʙʨʘʟʦʚʥʠ ʩʠʩʪʝʤ ʨʝʪʢʦ ʿʝ ʩʘʛʣʝʜʘʚʘʥ ʫ ʮʝʣʠʥʠ, ʘ ʿʦʰ ʤʘˁʝ ʩʫ 

ʫʚʘʞʘʚʘʥʝ ʜʫʛʦʨʦʯʥʝ ʧʦʪʨʝʙʝ ʟʘ ʨʝʬʦʨʤʘʤʘ, ʧʦʩʝʙʥʦ ʫʟ ʿʘʩʥʫ ʧʨʝʜʩʪʘʚʫ ʦ ˁʠʭʦʚʠʤ 

ʠʤʧʣʠʢʘʮʠʿʘʤʘ. ʅʘʿʚʝ˂ʠ ʙʨʦʿ ʩʧʨʦʚʝʜʝʥʠʭ ʨʝʬʦʨʤʠ ʙʠʦ ʿʝ ʫʩʤʝʨʝʥ ʥʘ ʧʦʿʝʜʠʥʝ ʩʝʛʤʝʥʪʝ 

ʩʠʩʪʝʤʘ ʦʙʨʘʟʦʚʘˁʘ ʢʘʦ ʰʪʦ ʩʫ ʧʣʘʥʦʚʠ, ʧʨʦʛʨʘʤʠ ʠʣʠ ʫ˅ʙʝʥʠʮʠ ʰʪʦ ʦʯʠʛʣʝʜʥʦ ʥʠʿʝ ʙʠʣʦ 

ʜʦʚʦˀʥʦ ʜʘ ʩʝ ʫʯʠʥʝ ʟʥʘʯʘʿʥʠʿʠ ʢʦʨʘʮʠ ʫ ʧʦʛʣʝʜʫ ʦʩʘʚʨʝʤʝˁʘʚʘˁʘ ʠ ʫʥʘʧʨʝʹʠʚʘˁʘ 

ʦʙʨʘʟʦʚʘˁʘ ʫ ʥʘʰʦʿ ʟʝʤˀʠ. 

ʋ ʜʦʢʫʤʝʥʪʫ ʧʦʜ ʥʘʟʠʚʦʤ ʉʪʨʘʪʝʛʠʿʘ ʨʘʟʚʦʿʘ ʦʙʨʘʟʦʚʘˁʘ ʫ ʉʨʙʠʿʠ ʜʦ 2020. ʛʦʜʠʥʝ 

ʠʩʪʠʯʝ ʩʝ ʜʘ ʩʫ ʨʝʪʢʠ ʙʠʣʠ Ăʧʦʢʫʰʘʿʠ ʜʘ ʩʝ ʨʘʟʚʦʿ ʩʠʩʪʝʤʘ ʦʙʨʘʟʦʚʘˁʘ ʨʘʟʫʤʝ ʩʘ 

ʩʪʘʥʦʚʠʰʪʘ ˁʝʛʦʚʝ ʤʠʩʠʿʝ ʠ ʦʜʥʦʩʘ ʧʨʝʤʘ ʩʧʦˀˁʝʤ ʩʚʝʪʫ ʫ ʢʦʤʝ ʬʫʥʢʮʠʦʥʠʰʝ ʠ ʨʘʜʠ 

ʢʦʛʘ ʧʦʩʪʦʿʠ; ʜʘ ʩʝ ʧʦʩʤʘʪʨʘ ʩʠʩʪʝʤ ʦʙʨʘʟʦʚʘˁʘ ʫ ʮʝʣʠʥʠ; ʜʘ ʪʦ ʧʦʩʤʘʪʨʘˁʝ ʠ 

ʧʨʦʿʝʢʪʦʚʘˁʝ ˁʝʛʦʚʦʛ ʨʘʟʚʦʿʘ ʙʫʜʝ ʠʟʚʝʜʝʥʦ ʫʟ ʩʪʚʘʨʥʦ ʫʯʝʰ˂ʝ ʮʝʣʦʢʫʧʥʝ ʿʘʚʥʦʩʪʠ; ʜʘ ʩʝ 

ʚʦʜʝ ʰʠʨʦʢʝ ʠ ʢʦʤʧʝʪʝʥʪʥʝ ʿʘʚʥʝ ʨʘʩʧʨʘʚʝ ʦ ʦʙʨʘʟʦʚʘˁʫ; ʜʘ ʪʝ ʨʘʩʧʨʘʚʝ ʙʫʜʫ ʢʨʠʪʠʯʢʠ 

ʩʪʚʘʨʘʣʘʯʢʝ ʠ ʘʨʛʫʤʝʥʪʦʚʘʥʝ; ʜʘ ʩʝ ʩʠʩʪʝʤ ʦʙʨʘʟʦʚʘˁʘ ʜʦʩʣʦʚʥʦ ʦʪʚʦʨʠ ʧʨʝʤʘ ʟʘʿʝʜʥʠʮʠ ʫ 

ʢʦʿʦʿ ʞʠʚʠ; ʜʘ ˁʠʤʝ ʥʠʢʦ ʥʝ ʤʘʥʠʧʫʣʠʰʝ ʠ ʥʝ ʢʦʨʠʩʪʠ ʫ ʩʚʨʭʝ ʟʘʜʦʚʦˀʝˁʘ ʠʥʪʝʨʝʩʘ 

ʦʜʨʝʹʝʥʠʭ ʛʨʫʧʘ; ʜʘ ʩʪʚʘʨʘ ʧʦʧʫʣʘʮʠʿʫ ʤʦʜʝʨʥʦ ʦʙʨʘʟʦʚʘʥʫ, ʢʨʝʘʪʠʚʥʫ, ʟʘ ʫʯʝˁʝ 

ʤʦʪʠʚʠʩʘʥʫ ʠ ʦʩʧʦʩʦʙˀʝʥʫ ʟʘ ʧʨʠʤʝʥʫ ʩʪʝʯʝʥʦʛ ʟʥʘˁʘñ (ʉʣ. ʛʣʘʩʥʠʢ ʈʉ, ʙʨ. 107/2012, ʩʪʨ. 

2).  

ʊʨʝʙʘ ʨʝ˂ʠ ʠ ʜʘ ʩʧʨʦʚʦʹʝˁʝ ʨʝʬʦʨʤʠ ʦʙʨʘʟʦʚʘˁʘ ʥʠʿʝ ʫʚʝʢ ʙʠʣʦ ʦʧʰʪʝʧʨʠʭʚʘ˂ʝʥʦ, ʢʘʦ ʠ 

ʜʘ ʩʝ ʯʝʩʪʦ ʤʝˁʘʦ ˁʠʭʦʚ ʦʩʥʦʚʥʠ ʧʨʘʚʘʮ ʠ ʢʦʥʮʝʧʮʠʿʘ. ʋʧʨʘʚʦ ʩʝ ʢʘʦ ʥʝʛʘʪʠʚʥʝ ʩʪʨʘʥʝ 

ʦʚʦʛ ʧʨʦʮʝʩʘ ʤʦʛʫ ʩʝ ʠʟʜʚʦʿʠʪʠ ʯʝʩʪʦ ʙʨʟʦ, ʘ ʥʝʢʘʜʘ ʠ ʥʝʜʦʚʦˀʥʦ ʧʨʠʧʨʝʤˀʝʥʦ 

ʩʧʨʦʚʦʹʝˁʝ ʰʪʦ ʿʝ ʥʝʤʠʥʦʚʥʦ ʜʦʚʦʜʠʣʦ ʜʦ ʦʪʧʦʨʘ ʚʘʞʥʠʭ ʫʯʝʩʥʠʢʘ ʫ ʦʙʨʘʟʦʚʥʦʤ ʧʨʦʮʝʩʫ 

(ɹʘʫʮʘʣ & ʇʘʚʣʦʚʠ˂ ɹʘʙʠ˂, 2016).  



12 

 

Aʢʦ ʩʝ ʦʩʚʨʥʝʤʦ ʥʘ ʘʢʪʫʝʣʥʝ ʧʨʦʤʝʥʝ ʫ ʦʙʨʘʟʦʚʘˁʫ ʫ ʥʘʰʦʿ ʟʝʤˀʠ, ʥʘʿʧʨʝ ʙʠ ʪʨʝʙʘʣʦ 

ʨʘʟʤʦʪʨʠʪʠ ʧʦʤʝʥʫʪʫ ʉʪʨʘʪʝʛʠʿʝ ʨʘʟʚʦʿʘ ʦʙʨʘʟʦʚʘˁʘ ʫ ʉʨʙʠʿʠ ʜʦ 2020. ʛʦʜʠʥʝ ʢʦʿʘ ʿʝ 

ʜʝʬʠʥʠʩʘʥʘ ʠ ʫʩʚʦʿʝʥʘ 2012. ʛʦʜʠʥʝ ʫ ʥʘʤʝʨʠ ʜʘ ʩʝ ʧʨʝʮʠʟʥʦ ʫʪʚʨʜʠ ʩʚʨʭʘ, ʧʨʘʚʘʮ ʠ ʮʠˀ, 

ʤʝʭʘʥʠʟʤʠ ʠ ʠʥʩʪʨʫʤʝʥʪʠ ʜʘˀʝʛ ʨʘʟʚʦʿʘ ʮʝʣʦʢʫʧʥʦʛ ʩʠʩʪʝʤʘ ʦʙʨʘʟʦʚʘˁʘ ʫ ʉʨʙʠʿʠ (ʉʣ. 

ʛʣʘʩʥʠʢ ʈʉ, ʙʨ. 107/2012). 

ʇʨʠ ʜʝʬʠʥʠʩʘˁʫ ʮʠˀʝʚʘ ʜʫʛʦʨʦʯʥʦʛ ʨʘʟʚʦʿʘ ʦʙʨʘʟʦʚʘˁʘ ʦʚʦʛ ʧʫʪʘ ʧʦʰʣʦ ʩʝ ʦʜ ʫʣʦʛʝ ʢʦʿʫ 

ʦʙʨʘʟʦʚʘˁʝ ʤʦʨʘ ʠʤʘʪʠ ʫ ʫʢʫʧʥʦʤ ʨʘʟʚʦʿʫ ʟʝʤˀʝ ʠ ʧʦʙʦˀʰʘˁʫ ˁʝʥʦʛ ʧʦʣʦʞʘʿʘ ʫ 

ʩʘʚʨʝʤʝʥʦʤ ʩʚʝʪʫ, ʘʣʠ ʠ ʫʟ ʫʚʘʞʘʚʘˁʝ ʦʧʘʞʝʥʦʛ ʩʪʘˁʘ ʦʙʨʘʟʦʚʘˁʘ ʫ ʉʨʙʠʿʠ ʢʦʿʝ ʿʝ ʫ 

ʤʥʦʛʠʤ ʘʩʧʝʢʪʠʤʘ ʿʦʰ ʫʚʝʢ ʥʝʟʘʜʦʚʦˀʘʚʘʿʫ˂ʝ. ʆʚʠʤ ʜʦʢʫʤʝʥʪʦʤ ʜʝʬʠʥʠʩʘʥʝ ʩʫ ʯʝʪʠʨʠ 

ʛʨʫʧʝ ʮʠˀʝʚʘ: 

(1) ʇʦʚʝ˂ʘˁʝ ʢʚʘʣʠʪʝʪʘ ʧʨʦʮʝʩʘ ʠ ʠʩʭʦʜʘ ʦʙʨʘʟʦʚʘˁʘ ʜʦ ʤʘʢʩʠʤʘʣʥʦ ʜʦʩʪʠʞʥʦʛ ʥʠʚʦʘ 

ï ʦʥʦʛ ʢʦʿʠ ʧʨʦʠʩʪʠʯʝ ʠʟ ʥʘʫʯʥʠʭ ʩʘʟʥʘˁʘ ʦ ʦʙʨʘʟʦʚʘˁʫ ʠ ʫʛʣʝʜʥʝ ʦʙʨʘʟʦʚʥʝ ʧʨʘʢʩʝ;  

(2) ʇʦʚʝ˂ʘˁʝ ʦʙʫʭʚʘʪʘ ʩʪʘʥʦʚʥʠʰʪʚʘ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ ʥʘ ʩʚʠʤ ʦʙʨʘʟʦʚʥʠʤ ʥʠʚʦʠʤʘ, 

ʦʜ ʧʨʝʜʰʢʦʣʩʢʦʛ ʚʘʩʧʠʪʘˁʘ ʠ ʦʙʨʘʟʦʚʘˁʘ ʜʦ ʮʝʣʦʞʠʚʦʪʥʦʛ ʫʯʝˁʘ;  

(3) ɼʦʩʪʠʟʘˁʝ ʠ ʦʜʨʞʘʚʘˁʝ ʨʝʣʝʚʘʥʪʥʦʩʪʠ ʦʙʨʘʟʦʚʘˁʘ, ʪʘʢʦ ʰʪʦ ˂ʝ ʩʝ ʩʪʨʫʢʪʫʨʘ 

ʩʠʩʪʝʤʘ ʦʙʨʘʟʦʚʘˁʘ ʫʩʘʛʣʘʩʠʪʠ ʩʘ ʥʝʧʦʩʨʝʜʥʠʤ ʠ ʨʘʟʚʦʿʥʠʤ ʧʦʪʨʝʙʘʤʘ ʧʦʿʝʜʠʥʘʮʘ, 

ʝʢʦʥʦʤʩʢʦʛ, ʩʦʮʠʿʘʣʥʦʛ, ʢʫʣʪʫʨʥʦʛ, ʠʩʪʨʘʞʠʚʘʯʢʦʛ, ʦʙʨʘʟʦʚʥʦʛ, ʿʘʚʥʦʛ, 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛ ʠ ʜʨʫʛʠʭ ʩʠʩʪʝʤʘ;  

(4) ʇʦʚʝ˂ʘˁʝ ʝʬʠʢʘʩʥʦʩʪʠ ʫʧʦʪʨʝʙʝ ʩʚʠʭ ʨʝʩʫʨʩʘ ʦʙʨʘʟʦʚʘˁʘ, ʦʜʥʦʩʥʦ ʟʘʚʨʰʘʚʘˁʝ 

ʦʙʨʘʟʦʚʘˁʘ ʫ ʧʨʝʜʚʠʹʝʥʦʤ ʨʦʢʫ, ʩʘ ʤʠʥʠʤʘʣʥʠʤ ʧʨʦʜʫʞʝʪʢʦʤ ʪʨʘʿʘˁʘ ʠ ʩʤʘˁʝʥʠʤ 

ʥʘʧʫʰʪʘˁʝʤ ʰʢʦʣʦʚʘˁʘ (ʉʪʨʘʪʝʛʠʿʘ ʨʘʟʚʦʿʘ ʦʙʨʘʟʦʚʘˁʘ ʫ ʉʨʙʠʿʠ ʜʦ 2020. ʛʦʜʠʥʝ, ʉʣ. 

ʛʣʘʩʥʠʢ ʈʉ, ʙʨ. 107/2012). 

ʉʪʨʘʪʝʛʠʿʘ ʨʘʟʚʦʿʘ ʦʙʨʘʟʦʚʘˁʘ ʫ ʉʨʙʠʿʠ ʜʦ 2020. ʛʦʜʠʥʝ ʪʨʝʙʘʣʦ ʙʠ ʜʘ ʠʩʧʫʥʠ ʜʚʝ 

ʦʩʥʦʚʥʝ ʫʣʦʛʝ:  

(1) ɼʘ ʧʦʩʪʘʚʠ ʠʥʪʝʛʨʘʣʥʠ ʦʢʚʠʨ ʟʘ ʦʙʣʠʢʦʚʘˁʝ ʢˀʫʯʥʠʭ ʟʘʢʦʥʩʢʠʭ, ʧʦʜʟʘʢʦʥʩʢʠʭ ʠ 

ʜʨʫʛʠʭ ʨʝʛʫʣʘʪʦʨʥʠʭ ʠʥʩʪʨʫʤʝʥʘʪʘ ʬʫʥʢʮʠʦʥʠʩʘˁʘ ʠ ʨʘʟʚʦʿʘ ʦʙʨʘʟʦʚʘˁʘ ʫ ʈʝʧʫʙʣʠʮʠ 

ʉʨʙʠʿʠ ʠ  

(2) ɼʘ ʧʦʩʪʘʥʝ ʦʩʥʦʚʥʠ ʩʪʨʘʪʝʰʢʠ ʠʥʩʪʨʫʤʝʥʪ ʢʦʿʠʤ ʩʝ ʩʠʩʪʝʤ ʦʙʨʘʟʦʚʘˁʘ ʫ 

ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ ʝʬʠʢʘʩʥʦ ʠ ʧʨʠʭʚʘʪˀʠʚʦ ʧʨʝʚʦʜʠ ʠʟ ʧʦʩʪʦʿʝ˂ʝʛ ʫ ʞʝˀʝʥʦ ʠ 

ʦʩʪʚʘʨʠʚʦ ʩʪʘˁʝ. 

ʂʘʜʘ ʿʝ ʨʝʯ ʦ ʦʩʥʦʚʥʦʤ ʦʙʨʘʟʦʚʘˁʫ ʠ ʚʘʩʧʠʪʘˁʫ, ʦʚʠʤ ʜʦʢʫʤʝʥʪʦʤ ʦʥʦ ʿʝ ʧʨʝʧʦʟʥʘʪʦ ʢʘʦ 

ʪʝʤʝˀ ʮʝʣʦʢʫʧʥʦʛ ʩʠʩʪʝʤʘ ʦʙʨʘʟʦʚʘˁʘ. ʀʩʪʠʯʝ ʩʝ ʧʦʪʨʝʙʘ ʟʘ ʦʙʝʟʙʝʹʠʚʘˁʝʤ ʢʚʘʣʠʪʝʪʥʦʛ 

ʦʙʨʘʟʦʚʘˁa ʩʚʠʭ ʛʨʘʹʘʥʘ, ʧʘ ʩʫ ʢʘʦ ʥʝʢʝ ʦʜ ʟʥʘʯʘʿʥʠʭ ʬʫʥʢʮʠʿʘ ʦʩʥʦʚʥʦʛ ʦʙʨʘʟʦʚʘˁʘ  

ʥʘʚʝʜʝʥʠ: 
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¶ ɹʘʟʠʯʥʦ ʦʧʠʩʤʝˁʘʚʘˁʝ ʫʯʝʥʠʢʘ ʠʟ ʩʚʠʭ ʦʙʣʘʩʪʠ ʟʥʘʯʘʿʥʠʭ ʟʘ ʞʠʚʦʪ ʫ ʩʘʚʨʝʤʝʥʦʤ 

ʩʚʝʪʫ; 

¶ ʈʘʟʚʠʿʘˁʝ ʬʫʥʢʮʠʦʥʘʣʥʠʭ ʟʥʘˁʘ ʠ ʤʦʪʠʚʘʮʠʿʝ ʟʘ ʫʯʝˁʝ ʠ 

¶ ʆʩʧʦʩʦʙˀʘʚʘˁʝ ʟʘ ʜʘˀʝ ʰʢʦʣʦʚʘˁʝ, ʮʝʣʦʞʠʚʦʪʥʦ ʫʯʝˁʝ ʠ ʘʢʪʠʚʘʥ ʠ 

ʢʦʥʩʪʨʫʢʪʠʚʘʥ ʞʠʚʦʪ ʫ ʩʘʚʨʝʤʝʥʦʤ ʜʨʫʰʪʚʫ (ʉʪʨʘʪʝʛʠʿʘ ʨʘʟʚʦʿʘ ʦʙʨʘʟʦʚʘˁʘ ʫ 

ʉʨʙʠʿʠ ʜʦ 2020. ʛʦʜʠʥʝ, ʉʣ. ʛʣʘʩʥʠʢ ʈʉ, ʙʨ. 107/2012). 

ʆʩʠʤ ʉʪʨʘʪʝʛʠʿʝ ʨʘʟʚʦʿʘ ʦʙʨʘʟʦʚʘˁʘ ʫ ʉʨʙʠʿʠ ʜʦ 2020. ʛʦʜʠʥʝ ʢʦʿʘ ʿʝ ʫʩʚʦʿʝʥʘ 2012. 

ʛʦʜʠʥʝ, ʫ ʧʝʨʠʦʜʫ ʦʜ ʬʝʙʨʫʘʨʘ 2013. ʜʦ ʩʝʧʪʝʤʙʨʘ 2015. ʛʦʜʠʥʝ ʨʘʟʚʠʿʝʥ ʿʝ ʿʦʰ ʿʝʜʘʥ 

ʚʘʞʘʥ ʜʦʢʫʤʝʥʪ. ʋ ʦʢʚʠʨʫ ʧʨʦʿʝʢʪʘ Ăʇʦʜʨʰʢʘ ʨʘʟʚʦʿʫ ˀʫʜʩʢʦʛ ʢʘʧʠʪʘʣʘ ʠ ʠʩʪʨʘʞʠʚʘˁʫ ï 

ʆʧʰʪʝ ʦʙʨʘʟʦʚʘˁʝ ʠ ʨʘʟʚʦʿ ˀʫʜʩʢʦʛ ʢʘʧʠʪʘʣʘ ï ʈʘʟʚʠʦʥʠʮʘñ ʬʦʨʤʫʣʠʩʘʥ ʿʝ ʆʢʚʠʨ 

ʥʘʮʠʦʥʘʣʥʦʛ ʢʫʨʠʢʫʣʫʤʘ (ʆʅʂ). ʈʝʯ ʿʝ ʦ ʜʦʢʫʤʝʥʪʫ ʢʦʿʠ ʿʝ ʧʦ ʩʚʦʿʦʿ ʧʨʠʨʦʜʠ ʥʦʨʤʘʪʠʚʘʥ ʠ 

ʨʘʟʚʦʿʥʠ ʜʦʢʫʤʝʥʪ ʢʦʿʠ ʧʦʜʨʞʘʚʘ ʭʦʣʠʩʪʠʯʢʠ ʧʨʠʩʪʫʧ ʨʘʟʚʦʿʫ ʜʝʪʝʪʘ ʫ ʠʥʩʪʠʪʫʮʠʦʥʘʣʥʦʤ 

ʦʙʨʘʟʦʚʘˁʫ ʠ ʚʘʩʧʠʪʘˁʫ ʫ ʩʢʣʘʜʫ ʩʘ ʚʠʟʠʿʦʤ ʜʨʫʰʪʚʘ ʫ ʉʨʙʠʿʠ (ʀʟʚʝʰʪʘʿ Ăʇʨʦʮʝʥʘ 

ʢʚʘʣʠʪʝʪʘ ʆʢʚʠʨʘ ʥʘʮʠʦʥʘʣʥʦʛ ʢʫʨʠʢʫʣʫʤʘ ï ʦʩʥʦʚʝ ʫʯʝˁʘ ʠ ʥʘʩʪʘʚʝñ, 2016). 

ʆʢʚʠʨ ʥʘʮʠʦʥʘʣʥʦʛ ʢʫʨʠʢʫʣʫʤʘ ʪʨʝʙʘ ʜʘ ʙʫʜʝ ʦʩʥʦʚʘ ʟʘ ʧʨʦʤʝʥʝ ʫʩʤʝʨʝʥʝ ʢʘ 

ʢʚʘʣʠʪʝʪʥʠʿʝʤ ʫʯʝˁʫ ʠ ʨʝʟʫʣʪʘʪʠʤʘ ʫʯʝˁʘ ʫ ʠʥʩʪʠʪʫʮʠʦʥʘʣʥʠʤ ʦʢʚʠʨʠʤʘ. ʋ ʠʟʚʝʰʪʘʿʫ 

Ăʇʨʦʮʝʥʘ ʢʚʘʣʠʪʝʪʘ ʆʢʚʠʨʘ ʥʘʮʠʦʥʘʣʥʦʛ ʢʫʨʠʢʫʣʫʤʘ ï ʦʩʥʦʚʝ ʫʯʝˁʘ ʠ ʥʘʩʪʘʚʝñ (2016, 

ʩʪʨ. 5) ʥʘʚʦʜʠ ʩʝ: Ăʆʢʚʠʨ ʥʘʮʠʦʥʘʣʥʦʛ ʢʫʨʠʢʫʣʫʤʘ ʿʝ ʢʦʥʮʝʧʪʫʘʣʥʘ ʠ ʧʨʦʛʨʘʤʩʢʘ ʦʩʥʦʚʘ 

ʟʘ ʠʟʛʨʘʜˁʫ ʢˀʫʯʥʠʭ ʢʦʤʧʝʪʝʥʮʠʿʘ ʫ ʩʢʣʘʜʫ ʩʘ ɿʘʢʦʥʦʤ ʦ ʦʩʥʦʚʘʤʘ ʩʠʩʪʝʤʘ ʦʙʨʘʟʦʚʘˁʘ ʠ 

ʚʘʩʧʠʪʘˁʘ ʠ ʢˀʫʯʥʠʤ ʢʦʤʧʝʪʝʥʮʠʿʘʤʘ ʜʝʬʠʥʠʩʘʥʠʤ ʫ ʨʝʣʝʚʘʥʪʥʠʤ ʜʦʢʫʤʝʥʪʠʤʘ 

ɽʚʨʦʧʩʢʝ ʫʥʠʿʝ. ɹaʟʠʨaʥ ʿʝ ʥa ʢoʤʧeʪeʥʮʠjaʤa ʢoje ʩʫ ʫʩaʛʣah eʥe ʠ ʜeʬʠʥʠʩaʥe ʥa 

ʠʥʪeʛʨaʪʠʚʥoʤ ʥʠʚoʫ ʢao ʤé ʫʧʨeʜʤeʪʥe, aʣʠ ʩʫ ʢoʤʧeʪeʥʮʠje ʜaˀ e eʣaʙoʨʠʨaʥe ʧo 

ʧʨeʜʤeʪʠʤa. ʉʚe ʢoʤʧeʪeʥʮʠje ʩʫ ʧʨoʚeʨˀʠʚe ʢʨoʟ ʧʨeʜʤeʪʥe ʠʩʭoʜe ʠʣʠ ʠʩʭoʜe ʫʯeˁ a 

ʥaʢoʥ ʩʚaʢe ʛoʜʠʥe ʫʯeˁ a ʧʨeʜʤeʪa, ʢao ʠ ʢʨoʟ ʩʪaʥʜaʨʜe ʧoʩʪʠʛʥʫ˂a ʢojʠ ʩʫ ʜeʬʠʥʠʩaʥʠ 

ʧo ʧʨeʜʤeʪʥʠʤ oʙʣaʩʪʠʤa ʥaʢoʥ oʜʨé eʥoʛ ʥʠʚoa oʙʨaʟoʚaˁ a.ñ  

ʅʘ ʦʚʘʿ ʥʘʯʠʥ, ʧʦʚʝʟʠʚʘˁʝʤ ʢoʤʧeʪeʥʮʠja, ʠʩʭoʜa ʠ ʩʪaʥʜaʨʜa ʧoʩʪʠʛʥʫ˂a, ʥʘʯʠˁʝʥ ʿʝ 

ʿʝʜʘʥ ʩʘʚʨʝʤʝʥʠ ʜʦʢʫʤʝʥʪ ʢʘʦ ʜʦʙʨʘ ʧʦʣʘʟʥʘ ʦʩʥʦʚʘ ʟʘ ʬʦʨʤʫʣʠʩʘˁʝ ʢʫʨʠʢʫʣʫʤʘ, ʰʪʦ ʿʝ 

ʚʘʞʘʥ ʧʦʩʘʦ ʢʦʿʠ ʪʝʢ ʧʨʝʜʩʪʦʿʠ. ʇʨʠ ʪʦʤʝ ʿʝ ʢoʥʮeʧʮʠjʠ ʫʯeˁ a ʠ oʮeˁ ʠʚaˁ a ʧoʩʚe˂ ʝʥʘ 

ʚeʣʠʢʘ ʧaʞˁʘ ʫʟ ʧʨʠʭʚʘʪʘˁʝ ʥajʙʠʪʥʠjʠʭ ʧʨʠʥʮʠʧʘ ʩaʚʨeʤeʥe ʥʘʫʢʝ ʦ oʙʨaʟoʚʘˁʫ ʠ 

ʫʩʧʝʰʥʝ ʥʘʩʪʘʚʥʝ ʧʨaʢʩe. 

ʅʘ ʦʚʦʤ ʤʝʩʪʫ ʪʨʝʙʘ ʥʘʛʣʘʩʠʪʠ ʟʥʘʯʘʿʥʫ ʯʠˁʝʥʠʮʫ ʜʘ ʦʙʘ ʧʦʤʝʥʫʪʘ ʜʦʢʫʤʝʥʪʘ ʧʨʝʜʚʠʹʘʿʫ 

ʧʨʦʤʝʥʝ ʦʙʨʘʟʦʚʥʦʛ ʩʠʩʪʝʤʘ ʫʚʘʞʘʚʘʿʫ˂ʠ ʨʝʘʣʥʦ ʩʪʘˁʝ, ʦʜʥʦʩʥʦ ʧʦʣʘʟʝ˂ʠ ʦʜ ʨʝʣʝʚʘʥʪʥʠʭ 

ʧʦʜʘʪʘʢʘ ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʨʝʟʫʣʪʘʪʠʤʘ ʥʘʮʠʦʥʘʣʥʠʭ ʠ ʤʝʹʫʥʘʨʦʜʥʠʭ ʠʩʪʨʘʞʠʚʘˁʘ. 

ʂʘʜʘ ʩʫ ʫ ʧʠʪʘˁʫ ʦʙʨʘʟʦʚʥʘ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ, ʤʥʦʛʝ ʜʦʩʘʜʘʰˁʝ ʩʪʫʜʠʿʝ, ʢʘʢʦ 

ʥʘʮʠʦʥʘʣʥʝ ʪʘʢʦ ʠ ʤʝʹʫʥʘʨʦʜʥʝ, ʫʢʘʟʫʿʫ ʜʘ ʫ ʧʨʦʩʝʢʫ ʫʯʝʥʠʮʠ ʫ ʉʨʙʠʿʠ ʦʩʪʚʘʨʫʿʫ ʥʠʞʘ 



14 

 

ʦʙʨʘʟʦʚʥʘ ʧʦʩʪʠʛʥʫ˂ʘ ʦʜ ʦʯʝʢʠʚʘʥʠʭ (ɹʘʫʮʘʣ & ʇʘʚʣʦʚʠ˂ ɹʘʙʠ˂, 2016), ʰʪʦ ʛʦʚʦʨʠ ʦ ʪʦʤʝ 

ʜʘ ʥʘʰ ʦʙʨʘʟʦʚʥʠ ʩʠʩʪʝʤ ʿʦʰ ʫʚʝʢ ʥʠʿʝ ʫʩʧʝʦ ʜʘ ʘʩʠʤʠʣʠʨʘ ʩʘʚʨʝʤʝʥʦ ʩʭʚʘʪʘˁʝ ʧʨʠʨʦʜʝ 

ʘʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ ʫ ʥʘʩʪʘʚʥʦʤ ʧʨʦʮʝʩʫ (Marinkoviĺ, 2010). 

ʂʘʜʘ ʿʝ ʨʝʯ ʦ ʥʘʮʠʦʥʘʣʥʠʤ ʩʪʫʜʠʿʘʤʘ ʤʦʞʝ ʩʝ ʠʟʜʚʦʿʠʪʠ ʠʩʪʨʘʞʠʚʘˁʝ ʝʬʝʢʘʪʘ ʦʩʥʦʚʥʦʛ 

ʦʙʨʘʟʦʚʘˁʘ ʢʦʿʝ ʿʝ ʨʝʘʣʠʟʦʚʘʦ ʀʥʩʪʠʪʫʪ ʟʘ ʧʩʠʭʦʣʦʛʠʿʫ ʌʠʣʦʟʦʬʩʢʦʛ ʬʘʢʫʣʪʝʪʘ ʫ 

ɹʝʦʛʨʘʜʫ ʿʦʰ ʢʨʘʿʝʤ ʜʝʚʝʜʝʩʝʪʠʭ ʛʦʜʠʥʘ ʢʦʿʝ ʿʝ ʧʦʢʘʟʘʣʦ ʜʘ ʚʝʣʠʢʠ ʜʝʦ ʫʯʝʥʠʢʘ ʥʘ ʢʨʘʿʫ 

ʦʩʥʦʚʥʦʛ ʦʙʨʘʟʦʚʘˁʘ ʥʠʿʝ ʫʩʚʦʿʠʦ ʢˀʫʯʥʘ ʟʥʘˁʘ ʠ ʚʝʰʪʠʥʝ ʥʘ ʟʘʜʦʚʦˀʘʚʘʿʫ˂ʝʤ ʥʠʚʦʫ 

(ʃʘʟʘʨʝʚʠ˂, 1999 ʧʨʝʤʘ Havelka et al., 1990). ʋ ʩʘʨʘʜˁʠ ʀʥʩʪʠʪʫʪʘ ʟʘ ʧʩʠʭʦʣʦʛʠʿʫ ʠ 

ʋʥʠʮʝʬʘ, ʧʦʤʝʥʫʪʘ ʩʪʫʜʠʿʘ ʧʦʥʦʚˀʝʥʘ ʿʝ 2001. ʛʦʜʠʥʝ, ʘ ʨʝʟʫʣʪʘʪʠ ʩʫ ʧʦʥʦʚʦ ʫʢʘʟʘʣʠ ʜʘ 

ʚʝʣʠʢʠ ʙʨʦʿ ʫʯʝʥʠʢʘ ʟʘʚʨʰʘʚʘ ʦʩʥʦʚʥʦ ʦʙʨʘʟʦʚʘˁʝ ʩʘ ʥʝʟʘʜʦʚʦˀʘʚʘʿʫ˂ʠʤ ʧʦʩʪʠʛʥʫ˂ʠʤʘ 

(ɹʘʫʮʘʣ & ʇʘʚʣʦʚʠ˂ ɹʘʙʠ˂, 2016) ʰʪʦ ʜʦʜʘʪʥʦ ʫʢʘʟʫʿʝ ʥʘ ʜʫʙʠʥʫ ʦʚʦʛ ʧʨʦʙʣʝʤʘ. 

ʋ ʧʝʨʠʦʜʫ ʥʘʢʦʥ 2000. ʛʦʜʠʥʝ, ʥʘʿʟʥʘʯʘʿʥʠʿʠ ʧʦʜʘʮʠ ʜʦʙʠʿʘʥʠ ʩʫ ʥʘ ʦʩʥʦʚʫ ʤʝʹʫʥʘʨʦʜʥʠʭ 

ʪʝʩʪʠʨʘˁʘ ʫ ʢʦʿʠʤʘ ʩʫ ʫʯʝʩʪʚʦʚʘʣʠ ʥʘʰʠ ʫʯʝʥʠʮʠ, ʫ ʧʨʚʦʤ ʨʝʜʫ PISA ʠ TIMSS 

ʠʩʪʨʘʞʠʚʘˁʘ ʢʦʿʘ ʩʫ ʧʦʪʚʨʜʠʣʠ ʩʫ ʦʚʫ ʪʝʥʜʝʥʮʠʿʫ. 

ʄʝʹʫʥʘʨʦʜʥʠ ʧʨʦʛʨʘʤ ʧʨʦʮʝʥʝ ʫʯʝʥʠʯʢʠʭ ʧʦʩʪʠʛʥʫ˂ʘ PISA (Programme for International 

Student Assessment) ʫʪʚʨʹʫʿʝ ʜʘ ʣʠ ʩʫ ʫʯʝʥʠʮʠ ʢʦʿʠ ʟʘʚʨʰʘʚʘʿʫ ʧʝʨʠʦʜ ʦʧʰʪʝʛ ʦʙʨʘʟʦʚʘˁʘ 

ʫʩʚʦʿʠʣʠ ʟʥʘˁʘ ʠ ʚʝʰʪʠʥʝ ʥʝʦʧʭʦʜʥʝ ʟʘ ʥʘʩʪʘʚʘʢ ʰʢʦʣʦʚʘˁʘ, ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʨʘʟʚʦʿ ʠ 

ʦʜʛʦʚʦʨʥʦ ʫʯʝʩʪʚʦʚʘˁʝ ʫ ʮʠʚʠʣʥʦʤ ʜʨʫʰʪʚʫ. ʇʦʩʪʠʛʥʫ˂ʝ ʩʝ ʧʨʦʮʝˁʫʿʝ ʫ ʦʙʣʘʩʪʠ 

ʯʠʪʘʣʘʯʢʝ, ʤʘʪʝʤʘʪʠʯʢʝ ʠ ʥʘʫʯʥʝ ʧʠʩʤʝʥʦʩʪʠ, ʘ ʦʜ 2012. ʛʦʜʠʥʝ ʠ ʫ ʦʙʣʘʩʪʠ ʨʝʰʘʚʘˁʘ 

ʧʨʦʙʣʝʤʘ (ʇʘʚʣʦʚʠ˂ ɹʘʙʠ˂ & ɹʘʫʮʘʣ, 2013). ʉʤʠʩʘʦ ʟʘʭʪʝʚʘ ʢʦʿʠ ʩʝ ʧʦʩʪʘʚˀʘʿʫ ʧʨʝʜ 

ʫʯʝʥʠʢʝ ʥʠʿʝ ʩʚʝʜʝʥ ʥʘ ʧʨʦʮʝʥʫ ʫ ʢʦʿʦʿ ʤʝʨʠ ʩʫ ʫ ʩʪʘˁʫ ʜʘ ʨʝʧʨʦʜʫʢʫʿʫ ʧʨʦʛʨʘʤʦʤ 

ʧʨʝʜʚʠʹʝʥʝ ʩʘʜʨʞʘʿʘ, ʚʝ˂ ʧʨʚʝʥʩʪʚʝʥʦ ʜʘ ʣʠ ʩʫ ʨʘʟʚʠʣʠ ʝʬʠʢʘʩʥʝ ʩʪʨʘʪʝʛʠʿʝ ʫʯʝˁʘ ʠ 

ʫʧʦʪʨʝʙˀʠʚʘ ʟʥʘˁʘ ʢʦʿʘ ʠʤ ʦʤʦʛʫ˂ʘʚʘʿʫ ʜʘ ʥʘʫʯʝʥʦ ʧʨʠʤʝˁʫʿʫ ʫ ʨʘʟʣʠʯʠʪʠʤ ʩʠʪʫʘʮʠʿʘʤʘ 

ʠ ʜʘ ʢʨʠʪʠʯʢʠ ʧʨʦʤʠʰˀʘʿʫ ʨʘʟʣʠʯʠʪʝ ʩʘʜʨʞʘʿʝ (ɹʘʫʮʘʣ & ʇʘʚʣʦʚʠ˂ ɹʘʙʠ˂, 2011).  

TIMSS (Trends in International Mathematics and Science Study) ʿʝ ʧʨʦʿʝʢʘʪ ʄʝʹʫʥʘʨʦʜʥʦʛ 

ʫʜʨʫʞʝˁʘ ʟʘ ʝʚʘʣʫʘʮʠʿʫ ʦʙʨʘʟʦʚʥʠʭ ʧʦʩʪʠʛʥʫ˂ʘ (International Association for the Evaluation 

of Educational Achievement ï IEA). ʀʩʪʨʘʞʠʚʘˁʝ TIMSS ʙʘʚʠ ʩʝ ʧʦʩʪʠʛʥʫ˂ʝʤ ʫʯʝʥʠʢʘ ʫ 

ʦʙʣʘʩʪʠ ʤʘʪʝʤʘʪʠʢʝ ʠ ʧʨʠʨʦʜʥʠʭ ʥʘʫʢʘ ʠ ʩʧʨʦʚʦʜʠ ʩʝ ʩʚʘʢʝ ʯʝʪʚʨʪʝ ʛʦʜʠʥʝ. ʇʦʩʪʠʛʥʫ˂ʘ ʩʝ 

ʠʩʧʠʪʫʿʫ ʥʘ ʜʚʘ ʫʟʨʘʩʥʘ ʥʠʚʦʘ ʢʦʿʘ ʦʜʛʦʚʘʨʘʿʫ ʯʝʪʚʨʪʦʤ ʠ ʦʩʤʦʤ ʨʘʟʨʝʜʫ ʦʩʥʦʚʥʝ ʰʢʦʣʝ ʫ 

ʥʘʰʦʿ ʟʝʤˀʠ. 

ʈʝʟʫʣʪʘʪʠ PISA ʠʩʪʨʘʞʠʚʘˁʘ (2003., 2006., 2009. ʠ 2012. ʛʦʜʠʥʝ) ʧʦʢʘʟʘʣʠ ʩʫ ʜʘ ʿʝ ʦʧʰʪʝ 

ʦʙʨʘʟʦʚʘˁʝ ʫ ʉʨʙʠʿʠ ʫ ʧʨʦʩʝʢʫ ʥʘ ʥʠʞʝʤ ʥʠʚʦʫ ʥʝʛʦ ʫ ʜʨʫʛʠʤ ʟʝʤˀʘʤʘ, ʦʜʥʦʩʥʦ ʜʘ 

ʧʝʪʥʘʝʩʪʦʛʦʜʠʰˁʠ ʫʯʝʥʠʮʠ ʫ ʉʨʙʠʿʠ ʠʤʘʿʫ ʟʥʘʯʘʿʥʦ ʥʠʞʘ ʦʙʨʘʟʦʚʥʘ ʧʦʩʪʠʛʥʫ˂ʘ ʫ ʦʜʥʦʩʫ 

ʥʘ ʫʯʝʥʠʢʝ ʫ ʜʨʫʛʠʤ ʟʝʤˀʘʤʘ (ɹʘʫʮʘʣ & ʇʘʚʣʦʚʠ˂ ɹʘʙʠ˂, 2016). ʀʘʢʦ ʧʦʩʪʦʿʠ ʙʣʘʛ 

ʥʘʧʨʝʜʘʢ ʫʯʝʥʠʢʘ ʥʘ  PISA ʪʝʩʪʠʨʘˁʠʤʘ ʦʜ 2003. ʜʦ 2012. ʛʦʜʠʥʝ ʠ ʜʘˀʝ ʿʝ ʦʩʥʦʚʥʠ ʥʘʣʘʟ 
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ʜʘ ʫʯʝʥʠʮʠ ʫ ʉʨʙʠʿʠ ʫ ʧʨʦʩʝʢʫ ʠʤʘʿʫ ʥʠʞʘ ʦʙʨʘʟʦʚʥʘ ʧʦʩʪʠʛʥʫ˂ʘ ʫ ʦʜʥʦʩʫ ʥʘ ʩʚʦʿʝ 

ʚʨʰˁʘʢʝ ʫ ʜʨʫʛʠʤ ʟʝʤˀʘʤʘ (ɹʘʫʮʘʣ & ʇʘʚʣʦʚʠ˂ ɹʘʙʠ˂, 2011; ʇʘʚʣʦʚʠ˂ ɹʘʙʠ˂ & ɹʘʫʮʘʣ, 

2013). 

ʐʪʦ ʩʝ ʪʠʯʝ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʥʘ TIMSS ʪʝʩʪʠʨʘˁʠʤʘ (2003. ʠ 2007. ʛʦʜʠʥʝ) ʥʘʣʘʟʠ 

ʧʦʪʚʨʹʫʿʫ ʜʘ ʫʯʝʥʠʮʠ ʦʩʤʦʛ ʨʘʟʨʝʜʘ ʦʩʪʚʘʨʫʿʫ ʩʣʘʙʠʿʝ ʨʝʟʫʣʪʘʪʝ ʫ ʦʜʥʦʩʫ ʥʘ ʤʝʹʫʥʘʨʦʜʥʠ 

ʧʨʦʩʝʢ (ɸʥʪʦʥʠʿʝʚʠ˂ & ɱʘˁʝʪʦʚʠ˂, 2005; ɹʘʫʮʘʣ & ʇʘʚʣʦʚʠ˂ ɹʘʙʠ˂, 2016 ʧʨʝʤʘ ɻʘʰʠ˂ 

ʇʘʚʠʰʠ˂ & ʉʪʘʥʢʦʚʠ˂, 2011). ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʫ TIMSS ʠʩʪʨʘʞʠʚʘˁʠʤʘ 2011. ʠ 2015. 

ʛʦʜʠʥʝ ʫʯʝʩʪʚʦʚʘʣʠ ʩʫ ʫʯʝʥʠʮʠ ʯʝʪʚʨʪʦʛ ʨʘʟʨʝʜʘ ʠʟ ʥʘʰʝ ʟʝʤˀʝ, ʘ ʨʝʟʫʣʪʘʪʠ ʩʫ ʧʦʢʘʟʘʣʠ 

ʜʘ ʥʘʢʦʥ ʧʨʚʝ ʯʝʪʠʨʠ ʛʦʜʠʥʝ ʦʩʥʦʚʥʦʛ ʰʢʦʣʦʚʘˁʘ ʫʯʝʥʠʮʠ ʠʟ ʉʨʙʠʿʝ ʠʤʘʿʫ ʫ ʧʨʦʩʝʢʫ 

ʥʝʰʪʦ ʚʠʰʘ ʦʙʨʘʟʦʚʥʘ ʧʦʩʪʠʛʥʫ˂ʘ ʦʜ ʧʨʦʩʝʯʥʠʭ ʫ ʜʨʫʛʠʤ ʟʝʤˀʘʤʘ (ɻʘʰʠ˂ ʇʘʚʠʰʠ˂ & 

ʉʪʘʥʢʦʚʠ˂, 2012; ʄʘʨʫʰʠ˂ ɱʘʙʣʘʥʦʚʠ˂ & ɻʫʪʚʘʿʥ ɱʘʢʰʠ˂, 2017). 

ʅʘʚʝʜʝʥʠ ʨʝʟʫʣʪʘʪʠ ʦ ʧʦʩʪʠʛʥʫ˂ʠʤʘ ʥʘʰʠʭ ʫʯʝʥʠʢʘ ʩʚʘʢʘʢʦ ʧʨʝʜʩʪʘʚˀʘʿʫ ʿʝʜʘʥ ʦʜ ʨʘʟʣʦʛʘ 

ʠʥʠʮʠʨʘˁʘ ʥʝʜʘʚʥʦ ʟʘʧʦʯʝʪʠʭ ʧʨʦʤʝʥʘ ʫ ʦʙʨʘʟʦʚʥʦʤ ʩʠʩʪʝʤʫ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ. ʋ ʦʚʦʤ 

ʤʦʤʝʥʪʫ ʤʦʞʝ ʩʝ ʫʦʯʠʪʠ ʪʝʞˁʘ ʢʘ ʫʥʘʧʨʝʹʠʚʘˁʫ ʩʠʩʪʝʤʘ ʦʙʨʘʟʦʚʘˁʘ ʠ ʧʦʜʠʟʘˁʫ ʥʠʚʦʘ 

ʧʦʩʪʠʛʥʫ˂ʘ ʩʚʘʢʦʛ ʧʦʿʝʜʠʥʮʘ, ʢʘʦ ʠ ʿʘʩʥʘ ʥʘʤʝʨʘ ʜʘ ʩʝ ʠʟʚʨʰʠ ʫʩʢʣʘʹʠʚʘˁʝ ʦʙʨʘʟʦʚʥʦʛ 

ʩʠʩʪʝʤʘ ʉʨʙʠʿʝ ʩʘ ʦʙʨʘʟʦʚʘˁʝʤ ʥʘ ʰʠʨʝʤ ʝʚʨʦʧʩʢʦʤ ʧʨʦʩʪʦʨʫ, ʰʪʦ ʿʝ ʿʘʩʥʦ ʠʩʢʘʟʘʥʦ ʢʨʦʟ 

ʧʦʤʝʥʫʪʝ ʜʦʢʫʤʝʥʪʝ, ʉʪʨʘʪʝʛʠʿʫ ʨʘʟʚʦʿʘ ʦʙʨʘʟʦʚʘˁʘ ʫ ʉʨʙʠʿʠ ʜʦ 2020. ʛʦʜʠʥʝ ʠ ʆʢʚʠʨ 

ʥʘʮʠʥʘʣʥʦʛ ʢʫʨʠʢʫʣʫʤʘ.  

ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʥʝ ʤʦʞʝ ʩʝ ʠʛʥʦʨʠʩʘʪʠ ʥʠ ʟʘʤʦʨ ʠ ʧʝʩʠʤʠʟʘʤ ʤʝʹʫ ʢˀʫʯʥʠʤ ʘʢʪʝʨʠʤʘ ʫ 

ʧʨʦʮʝʩʫ ʦʙʨʘʟʦʚʘˁʘ ʢʦʿʠ ʿʝ ʧʨʦʫʟʨʦʢʦʚʘʥ ʢʘʢʦ ʩʤʝˁʠʚʘˁʝʤ ʨʘʟʣʠʯʠʪʠʭ ʧʨʘʚʘʮʘ 

ʨʝʬʦʨʤʩʢʠʭ ʠʥʠʮʠʿʘʪʠʚʘ, ʪʘʢʦ ʠ ʥʝʟʘʜʦʚʦˀʩʪʚʦʤ ʥʘʩʪʘʚʥʠʢʘ ʜʨʫʰʪʚʝʥʠʤ ʩʪʘʪʫʩʦʤ ʠ 

ʫʩʣʦʚʠʤʘ ʨʘʜʘ (OECD, 2014; ɹʘʫʮʘʣ & ʇʘʚʣʦʚʠ˂ ɹʘʙʠ˂, 2016).  

ɹʝʟ ʦʙʟʠʨʘ ʥʘ ʪʦ ʰʪʦ ʿʝ ʧʨʦʮʝʩ ʨʝʬʦʨʤʝ ʦʙʨʘʟʦʚʘˁʘ ʫ ʧʦʩʣʝʜˁʠʭ ʧʝʪʥʘʝʩʪʘʢ ʛʦʜʠʥʘ 

ʥʝʢʦʣʠʢʦ ʧʫʪʘ ʤʝˁʘʦ ʧʨʘʚʘʮ ʠ ʢʦʥʮʝʧʮʠʿʫ, ʦʥʦ ʰʪʦ ʩʝ ʤʦʞʝ ʠʟʜʚʦʿʠʪʠ ʢʘʦ ʢʦʥʩʪʘʥʪʘ ʿʝʩʪʝ 

ʩʪʘʚˀʘˁʝ ʘʢʮʝʥʪʘ ʥʘ ʩʪʘʥʜʘʨʜʝ ʦʙʨʘʟʦʚʥʠʭ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ (ɹʘʫʮʘʣ, 2013). ɿʙʦʛ ʪʦʛʘ 

˂ʝ ʪʝʦʨʠʿʩʢʠ ʦʢʚʠʨ ʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ ʙʠʪʠ ʟʘʩʥʦʚʘʥ ʫʧʨʘʚʦ ʧʦʯʝʚ ʦʜ ʧʨʠʩʪʫʧʘ ʥʘʩʪʘʚʠ 

ʫʩʤʝʨʝʥʦʛ ʥʘ ʨʘʟʚʦʿ ʢʦʤʧʝʪʝʥʮʠʿʘ ʛʜʝ ʥʝʟʘʦʙʠʣʘʟʥʫ ʫʣʦʛʫ ʠʤʘʿʫ ʠʩʭʦʜʠ ʠ ʩʪʘʥʜʘʨʜʠ 

ʦʙʨʘʟʦʚʥʠʭ ʧʦʩʪʠʛʥʫ˂ʘ.  
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2. ʊʝʦʨʠʿʩʢʠ ʦʢʚʠʨ ʠʩʪʨʘʞʠʚʘˁʘ 

2.1. ʇʨʠʩʪʫʧ ʥʘʩʪʘʚʠ ʫʩʤʝʨʝʥ ʥʘ ʨʘʟʚʦʿ ʢʦʤʧʝʪʝʥʮʠʿʘ 

ɸʢʪʫʝʣʥʝ ʧʨʦʤʝʥʝ ʫ ʥʘʰʝʤ ʦʙʨʘʟʦʚʥʦʤ ʩʠʩʪʝʤʫ ʪʨʝʙʘʣʦ ʙʠ ʜʘ ʜʦʚʝʜʫ ʜʦ ʥʘʩʪʘʚʝ ʢʦʿʘ 

ʧʦʛʦʜʫʿʝ ʢʨʝʠʨʘˁʫ ʧʨʠʣʠʢʘ ʫ ʢʦʿʠʤʘ ʫʯʝʥʠʮʠ ʨʘʟʚʠʿʘʿʫ ʟʥʘˁʘ ʠ ʚʝʰʪʠʥʝ ʥʝʦʧʭʦʜʥʝ ʟʘ 

ʩʥʘʣʘʞʝˁʝ ʠ ʝʬʠʢʘʩʥʦ ʫʧʨʘʚˀʘˁʝ ʧʨʠʚʘʪʥʠʤ, ʜʨʫʰʪʚʝʥʠʤ ʠ ʧʨʦʬʝʩʠʦʥʘʣʥʠʤ ʞʠʚʦʪʦʤ. 

ɱʘʩʥʦ ʿʝ ʜʘ ʧʦʩʪʦʿʠ ʪʝʞˁʘ ʜʘ ʩʝ ʩʤʠʩʘʦ ʦʙʨʘʟʦʚʥʦʛ ʩʠʩʪʝʤʘ ʧʦʤʝʨʠ ʫ ʩʤʝʨʫ ʨʘʟʚʦʿʘ 

ʢʦʤʧʝʪʝʥʮʠʿʘ, ʦʜʥʦʩʥʦ ʢʘ ʦʩʧʦʩʦʙˀʘʚʘˁʫ ʫʯʝʥʠʢʘ ʜʘ ʦʥʦ ʰʪʦ ʩʫ ʥʘʫʯʠʣʠ ʫ ʰʢʦʣʠ ʟʘʠʩʪʘ 

ʧʨʠʤʝˁʫʿʫ ʫ ʩʣʦʞʝʥʠʤ ʫʩʣʦʚʠʤʘ ʩʚʘʢʦʜʥʝʚʥʦʛ ʞʠʚʦʪʘ.  

ɿʘ ʦʚʘʢʘʚ ʧʨʠʩʪʫʧ ʥʘʩʪʘʚʠ ʤʦʞʝ ʩʝ ʨʝ˂ʠ ʜʘ ʿʝ ʫʩʤʝʨʝʥ ʥʘ ʨʘʟʚʦʿ ʢʦʤʧʝʪʝʥʮʠʿʘ, ʧʨʠ ʯʝʤʫ ʩʝ 

ʧʦʜ ʢʦʤʧʝʪʝʥʮʠʿʘʤʘ ʧʦʜʨʘʟʫʤʝʚʘ Ăʩʢʫʧ ʧʦʚʝʟʘʥʠʭ ʟʥʘˁʘ, ʚʝʰʪʠʥʘ, ʩʪʘʚʦʚʘ ʠ ʣʠʯʥʠʭ 

ʩʚʦʿʩʪʘʚʘ ʢʦʿʠ ʿʝʜʥʦʿ ʦʩʦʙʠ ʦʤʦʛʫ˂ʘʚʘ ʜʘ ʫ ʜʘʪʦʤ ʢʦʥʪʝʢʩʪʫ ʧʨʝʜʫʟʤʝ ʦʜʛʦʚʘʨʘʿʫ˂ʫ 

ʘʢʪʠʚʥʦʩʪ ʠ ʜʘ ʪʫ ʘʢʪʠʚʥʦʩʪ ʦʙʘʚʠ ʚʘˀʘʥʦ, ʫʩʧʝʰʥʦ ʠ ʝʬʠʢʘʩʥʦñ (ʆʢʚʠʨ ʥʘʮʠʦʥʘʣʥʦʛ 

ʢʫʨʠʢʫʣʫʤʘ ï ʦʩʥʦʚʝ ʥʘʩʪʘʚʝ ʠ ʫʯʝˁʘ/ʥʘʮʨʪ, 2015).  

ʂʦʤʧʝʪʝʥʮʠʿʝ ʧʦʢʘʟʫʿʫ ʫ ʢʦʿʦʿ ʤʝʨʠ ʿʝ ʫʯʝʥʠʢ ʦʩʧʦʩʦʙˀʝʥ ʜʘ ʦʥʦ ʰʪʦ ʿʝ ʥʘʫʯʠʦ ʟʘʠʩʪʘ 

ʢʦʨʠʩʪʠ ʥʘ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʥʘʯʠʥ ʫ ʨʘʟʥʦʚʨʩʥʠʤ ʩʪʚʘʨʥʠʤ ʩʠʪʫʘʮʠʿʘʤʘ, ʙʠʣʦ ʫ ʰʢʦʣʠ ʠʣʠ 

ʚʘʥ ˁʝ. ʂʦʤʧʝʪʝʥʮʠʿʝ ʧʦʜʨʘʟʫʤʝʚʘʿʫ ʜʘ ʫʯʝʥʠʢ ʤʦʞʝ ʥʘʿʧʨʝ ʜʘ ʧʨʝʧʦʟʥʘ ʠ ʨʘʟʫʤʝ ʧʨʦʙʣʝʤ 

ʠʣʠ ʟʘʜʘʪʘʢ ʫ ʨʝʘʣʥʦʿ ʩʠʪʫʘʮʠʿʠ, ʫ ʨʝʘʣʥʦʤ ʧʨʦʩʪʦʨʫ ʠ ʚʨʝʤʝʥʫ, ʘ ʟʘʪʠʤ ʜʘ ʤʦʞʝ ʝʬʠʢʘʩʥʦ 

ʜʘ ʦʩʤʠʰˀʘʚʘ, ʧʣʘʥʠʨʘ, ʦʩʪʚʘʨʫʿʝ ʠ ʝʚʘʣʫʠʨʘ ʩʚʦʿʘ ʨʝʰʝˁʘ. 

ɺʘʞʥʦʩʪ ʢʦʤʧʝʪʝʥʮʠʿʘ ʰʠʨʦʢʦ ʿʝ ʧʨʝʧʦʟʥʘʪʘ. ʅʘʠʤʝ, ʠʥʩʪʠʪʫʮʠʿʝ ɽʚʨʦʧʩʢʝ ʫʥʠʿʝ ʿʦʰ ʦʜ 

2006. ʛʦʜʠʥʝ ʧʨʝʧʦʨʫʯʫʿʫ ʚʦʹʝˁʝ ʦʙʨʘʟʦʚʥʠʭ ʧʦʣʠʪʠʢʘ ʢʦʿʝ ʧʦʜʨʞʘʚʘʿʫ ʨʘʟʚʦʿ 

ʢʦʤʧʝʪʝʥʮʠʿʘ. ʇʦʩʝʙʥʦ ʿʝ ʥʘʛʣʘʰʝʥ ʨʘʟʚʦʿ ʪʘʢʦʟʚʘʥʠʭ ʢˀʫʯʥʠʭ ʢʦʤʧʝʪʝʥʮʠʿʘ ʢʦʿʝ 

ʧʨʝʜʩʪʘʚˀʘʿʫ ʦʢʦʩʥʠʮʫ ʮʝʣʦʞʠʚʦʪʥʦʛ ʫʯʝˁʘ ʠ ʠʤʘʿʫ ʚʝʣʠʢʠ ʟʥʘʯʘʿ ʟʘ ʦʨʛʘʥʠʟʘʮʠʿʫ ʫʯʝˁʘ 

ʠ ʥʘʩʪʘʚʝ ʫ ʫʯʠʦʥʠʮʠ (Key Competences for Lifelong Learning - European Reference 

Framework, 2007). ʇʨʝʤʘ ɽʚʨʦʧʩʢʦʤ ʦʢʚʠʨʫ ʢˀʫʯʥʠʭ ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʮʝʣʦʞʠʚʦʪʥʦ ʫʯʝˁʝ 

ʜʝʬʠʥʠʩʘʥʦ ʿʝ ʦʩʘʤ ʢˀʫʯʥʠʭ ʢʦʤʧʝʪʝʥʮʠʿʘ ʥʘ ʥʠʚʦʫ ɽʚʨʦʧʩʢʝ ʫʥʠʿʝ. ʊʦ ʩʫ: 

¶ ʂʦʤʫʥʠʢʘʮʠʿʘ ʥʘ ʤʘʪʝʨˁʝʤ ʿʝʟʠʢʫ; 

¶ ʂʦʤʫʥʠʢʘʮʠʿʘ ʥʘ ʩʪʨʘʥʠʤ ʿʝʟʠʮʠʤʘ; 

¶ ʄʘʪʝʤʘʪʠʯʢʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪ ʠ ʦʩʥʦʚʥʝ ʢʦʤʧʝʪʝʥʮʠʿʝ ʫ ʧʨʠʨʦʜʥʠʤ ʥʘʫʢʘʤʘ ʠ 

ʪʝʭʥʦʣʦʛʠʿʠ; 

¶ ɼʠʛʠʪʘʣʥʘ ʢʦʤʧʝʪʝʥʮʠʿʘ; 

¶ ʋʯʝˁʝ ʢʘʢʦ ʩʝ ʫʯʠ; 

¶ ɼʨʫʰʪʚʝʥʘ ʠ ʛʨʘʹʘʥʩʢʘ ʢʦʤʧʝʪʝʥʮʠʿʘ; 
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¶ ʀʥʠʮʠʿʘʪʠʚʥʦʩʪ ʠ ʧʨʝʜʫʟʝʪʥʠʰʪʚʦ; 

¶ ʂʫʣʪʫʨʥʘ ʩʚʝʩʪ ʠ ʝʢʩʧʨʝʩʠʿʘ. 

ɼʝʬʠʥʠʮʠʿʝ ʢˀʫʯʥʠʭ ʢʦʤʧʝʪʝʥʮʠʿʘ ʧʨʝʤʘ ɽʚʨʦʧʩʢʦʤ ʦʢʚʠʨʫ ʢˀʫʯʥʠʭ ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ 

ʮʝʣʦʞʠʚʦʪʥʦ ʫʯʝˁʝ (2007) ʜʘʪʝ ʩʫ ʫ ʊʘʙʝʣʠ 1. 

ʊɸɹɽʃɸ 1: ʂˀʫʯʥʝ ʢʦʤʧʝʪʝʥʮʠʿʝ ʟʘ ʮʝʣʦʞʠʚʦʪʥʦ ʫʯʝˁʝ ʫ ɽʚʨʦʧʩʢʦʿ ʫʥʠʿʠ 

ʂʦʤʧʝʪʝʥʮʠʿʘ ʆʧʠʩ ʢʦʤʧʝʪʝʥʮʠʿʝ 

ʂoʤʫʥʠʢaʮʠja ʥa ʤaʪeʨˁeʤ 

jeʟʠʢʫ 

ʉʧoʩoʙʥoʩʪ ʠʟʨʘʞʘʚʘˁʘ ʠ ʪʫʤʘʯʝˁʘ ʤʠʩʣʠ, oʩe˂aˁa ʠ ʯʠˁeʥʠʮʘ, 

ʫʩʤeʥʠʤ ʠʣʠ ʧʠʩaʥʠʤ ʧʫʪeʤ (ʩʣʫʰaˁe, ʛoʚoʨ, ʯʠʪaˁe ʠ ʧʠʩaˁe) ʠ 

ʫʩʧʦʩʪʘʚˀʘˁʘ ʣʠʥʛʚʠʩʪʠʯʢʝ ʠʥʪeʨaʢʮʠjʝ ʥa oʜʛoʚaʨajʫ˂ʠ ʥaʯʠʥ ʫ 

ʰʠʨoʢoʤ ʨaʩʧoʥʫ ʜʨʫʰʪʚʝʥʠʭ ʠ ʢʫʣʪʫʨʥʠʭ ʦʢʦʣʥʦʩʪʠ, ʢʘʦ ʰʪʦ ʩʫ 

ʧʦʩʘʦ, oʙʨaʟoʚaˁʝ, ʢʫ˂a ʠ ʚʨeʤe ʟa oʜʤoʨ. 

ʂoʤʫʥʠʢaʮʠja ʥa ʩʪʨaʥʠʤ 

jeʟʠʮʠʤa 

ʋ ʚeʣʠʢoj ʤeʨʠ ʠʤa ʠʩʪʫ ʜʠʤeʥʟʠjʫ ʢao ʠ ʚeʰʪʠʥa ʢoʤʫʥʠʮʠʨaˁa 

ʥa ʤaʪeʨˁeʤ jeʟʠʢʫ, ʩ ʪʠʤ ʰʪo ʢoʤʫʥʠʮʠʨaˁe ʥa ʩʪʨaʥoʤ jeʟʠʢʫ 

ʟaʭʪeʚa ʠ ʚeʰʪʠʥe ʧoʧʫʪ ʧoʩʨeʜoʚaˁa ʠ ʤeʹʫʢʫʣʪʫʨʥoʛ 

ʨaʟʫʤeʚaˁʘ. 

ʄʘʪʝʤʘʪʠʯʢʘ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪ ʠ ʦʩʥʦʚʥʝ 

ʢʦʤʧʝʪʝʥʮʠʿʝ ʫ ʧʨʠʨʦʜʥʠʤ 

ʥʘʫʢʘʤʘ ʠ ʪʝʭʥʦʣʦʛʠʿʠ 

ʄʘʪʝʤʘʪʠʯʢʘ ʢʦʤʧʝʪʝʥʮʠʿʘ ʿʝ ʩʧʦʩʦʙʥʦʩʪ ʨʘʟʚʦʿʘ ʠ ʧʨʠʤʝʥʝ 

ʤʘʪʝʤʘʪʠʯʢʦʛ ʤʠʰˀʝˁʘ ʫ ʮʠˀʫ ʨʝʰʘʚʘˁʘ ʥʠʟʘ ʧʨʦʙʣʝʤʘ ʫ 

ʩʚʘʢʦʜʥʝʚʥʠʤ ʩʠʪʫʘʮʠʿʘʤʘ. ɿʘʩʥʦʚʘʥʘ ʿʝ ʥʘ ʨʘʟʫʤʝʚʘˁʫ ʠ ʨʘʜʫ ʩʘ 

ʙʨʦʿʝʚʠʤʘ, ʧʨʠ ʯʝʤʫ ʿʝ ʥʘʛʣʘʩʘʢ ʿʝ ʥʘ ʧʨʦʮʝʩʠʤʘ ʠ ʘʢʪʠʚʥʦʩʪʠʤʘ, 

ʿʝʜʥʘʢʦ ʢʘʦ ʠ ʥʘ ʟʥʘˁʫ. ʄʘʪʝʤʘʪʠʯʢʘ ʢʦʤʧʝʪʝʥʮʠʿʘ ʫʢˀʫʯʫʿʝ, ʫ 

ʨʘʟʣʠʯʠʪʠʤ ʩʪʝʧʝʥʠʤʘ, ʩʧʦʩʦʙʥʦʩʪ ʠ ʩʧʨʝʤʥʦʩʪ ʜʘ ʩʝ ʢʦʨʠʩʪʝ 

ʤʘʪʝʤʘʪʠʯʢʠ ʤʦʜʝʣʠ ʨʘʟʤʠʰˀʘˁʘ (ʣʦʛʠʯʢʦ ʠ ʧʨʦʩʪʦʨʥʦ 

ʨʘʟʤʠʰˀʘˁʝ) ʠ ʧʨʝʟʝʥʪʘʮʠʿʝ (ʬʦʨʤʫʣʝ, ʤʦʜʝʣʠ, ʢʦʥʩʪʨʫʢʮʠʿʝ, 

ʜʠʿʘʛʨʘʤʠ ʠ ʛʨʘʬʠʢʦʥʠ). 

ʂʦʤʧʝʪʝʥʮʠʿʘ ʫ ʧʨʠʨʦʜʥʠʤ ʥʘʫʢʘʤʘ ʦʜʥʦʩʠ ʩʝ ʥʘ ʩʧʦʩʦʙʥʦʩʪ ʠ 

ʩʧʨʝʤʥʦʩʪ ʜʘ ʩʝ ʢʦʨʠʩʪʠ ʫʢʫʧʥʦ ʟʥʘˁʝ ʠ ʤʝʪʦʜʦʣʦʛʠʿʘ ʨʘʟʚʠʿʝʥʘ 

ʜʘ ʙʠ ʩʝ ʦʙʿʘʩʥʠʦ ʧʨʠʨʦʜʥʠ ʩʚʝʪ, ʩʘ ʮʠˀʝʤ ʠʜʝʥʪʠʬʠʢʘʮʠʿʝ 

ʧʠʪʘˁʘ ʠ ʧʨʦʥʘʣʘʞʝˁʘ ʟʘʢˀʫʯʘʢʘ ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʜʦʢʘʟʠʤʘ. 

ʂʦʤʧʝʪʝʥʮʠʿʘ ʫ ʦʙʣʘʩʪʠ ʪʝʭʥʦʣʦʛʠʿʝ ʩʝ ʚʠʜʠ ʢʘʦ ʧʨʠʤʝʥʘ ʪʦʛ 

ʟʥʘˁʘ ʠ ʤʝʪʦʜʦʣʦʛʠʿʝ ʢʘʦ ʦʜʛʦʚʦʨʘ ʥʘ ʫʦʯʝʥʝ ˀʫʜʩʢʝ ʞʝˀʝ ʠʣʠ 

ʧʦʪʨʝʙʝ. ʂʦʤʧʝʪʝʥʮʠʿʝ ʫ ʥʘʫʮʠ ʠ ʪʝʭʥʦʣʦʛʠʿʠ ʫʢˀʫʯʫʿʫ 

ʨʘʟʫʤʝʚʘˁʝ ʧʨʦʤʝʥʘ ʫʟʨʦʢʦʚʘʥʠʭ ˀʫʜʩʢʦʤ ʘʢʪʠʚʥʦʰ˂ʫ ʠ 

ʦʜʛʦʚʦʨʥʦʩʪʠ ʧʦʿʝʜʠʥʮʘ. 
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ɼʠʛʠʪaʣʥa ʢoʤʧeʪeʥʮʠja 

ɼʠʛʠʪʘʣʥʘ ʢʦʤʧʝʪʝʥʮʠʿʘ ʫʢˀʫʯʫʿʝ ʙʝʟʙʝʜʥʫ ʠ ʢʨʠʪʠʯʢʫ ʫʧʦʪʨʝʙʫ 

ʪʝʭʥʦʣʦʛʠʿʝ ʠʥʬʦʨʤʘʮʠʦʥʦʛ ʜʨʫʰʪʚʘ ʟʘ ʨʘʜ, ʟʘʙʘʚʫ ʠ 

ʢʦʤʫʥʠʢʘʮʠʿʫ. ɿʘʩʥʦʚʘʥʘ ʿʝ ʥʘ ʦʩʥʦʚʥʠʤ ʚʝʰʪʠʥʘʤʘ ʠʟ ʦʙʣʘʩʪʠ 

ʠʥʬʦʨʤʘʪʠʯʢʠʭ ʠ ʢʦʤʧʿʫʪʝʨʩʢʠʭ ʚʝʰʪʠʥʘ - ʢʦʨʠʰ˂ʝˁʝ ʨʘʯʫʥʘʨʘ 

ʟʘ ʧʨʠʩʪʫʧ, ʧʨʦʮʝʥʫ, ʯʫʚʘˁʝ, ʧʨʦʠʟʚʦʜˁʫ, ʧʨʝʟʝʥʪʘʮʠʿʫ ʠ ʨʘʟʤʝʥʫ 

ʠʥʬʦʨʤʘʮʠʿʘ, ʢʘʦ ʠ ʟʘ ʢʦʤʫʥʠʢʘʮʠʿʫ ʠ ʩʘʨʘʜˁʫ ʧʨʝʢʦ ʠʥʪʝʨʥʝʪʘ. 

ʋʯʝˁʝ ʢʘʢʦ ʩʝ ʫʯʠ 

ʋʯʝˁʝ ʢʘʢʦ ʩʝ ʫʯʠ ʿʝ ʩʧʦʩʦʙʥʦʩʪ ʜʘ ʩʝ ʫʧʦʨʥʦ ʠʥʩʠʩʪʠʨʘ ʥʘ ʫʯʝˁʫ, 

ʜʘ ʩʝ ʩʦʧʩʪʚʝʥʦ ʫʯʝˁʝ ʝʬʠʢʘʩʥʦ ʦʨʛʘʥʠʟʫʿʝ, ʫʢˀʫʯʫʿʫ˂ʠ ʘʜʝʢʚʘʪʥʦ 

ʫʧʨʘʚˀʘˁʝ ʚʨʝʤʝʥʦʤ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ, ʙʠʣʦ ʧʦʿʝʜʠʥʘʯʥʦ, ʙʠʣʦ ʫ 

ʛʨʫʧʘʤʘ. ʆʚʘ ʢʦʤʧʝʪʝʥʮʠʿʘ ʦʙʫʭʚʘʪʘ ʠ ʩʚʝʩʪ ʦ ʩʦʧʩʪʚʝʥʦʤ ʧʨʦʮʝʩʫ 

ʫʯʝˁʘ ʠ ʧʦʪʨʝʙʘʤʘ, ʠʜʝʥʪʠʬʠʢʘʮʠʿʫ ʜʦʩʪʫʧʥʠʭ ʧʨʠʣʠʢʘ ʠ ʨʝʩʫʨʩʘ 

ʟʘ ʫʯʝˁʝ, ʢʘʦ ʠ ʩʧʦʩʦʙʥʦʩʪ ʧʨʝʚʘʟʠʣʘʞʝˁʘ ʧʨʝʧʨʝʢʘ ʩʘ ʮʠˀʝʤ 

ʫʩʧʝʰʥʦʛ ʫʯʝˁʘ, ʫʢˀʫʯʫʿʫ˂ʠ ʚʝʰʪʠʥʝ ʪʨʘʞʝˁʘ ʠ ʢʦʨʠʰ˂ʝˁʘ 

ʧʦʤʦ˂ʠ ʧʨʠ ʫʯʝˁʫ. ʆʚʘ ʢʦʤʧʝʪʝʥʮʠʿʘ ʧʦʜʨʘʟʫʤʝʚʘ ʩʪʠʮʘˁʝ, 

ʦʙʨʘʜʫ ʠ ʫʩʚʘʿʘˁʝ ʥʦʚʦʛ ʟʥʘˁʘ ʠ ʚʝʰʪʠʥʘ, ʢʘʦ ʠ ˁʠʭʦʚʫ ʧʨʠʤʝʥʫ 

ʫ ʨʘʟʣʠʯʠʪʠʤ ʢʦʥʪʝʢʩʪʠʤʘ: ʢʦʜ ʢʫ˂ʝ, ʥʘ ʧʦʩʣʫ ʠ ʪʦʢʦʤ 

ʦʙʨʘʟʦʚʘˁʘ. ʄʦʪʠʚʘʮʠʿʘ ʠ ʩʘʤʦʧʦʫʟʜʘˁʝ ʧʦʿʝʜʠʥʮʘ ʩʫ ʢˀʫʯʥʠ ʟʘ 

ʨʘʟʚʦʿ ʦʚʝ ʢʦʤʧʝʪʝʥʮʠʿʝ. 

ɼʨʫʰʪʚʝʥʘ ʠ ʛʨaʹaʥʩʢʘ 

ʢoʤʧeʪeʥʮʠje 

ɼʨʫʰʪʚʝʥʘ ʢʦʤʧʝʪʝʥʮʠʿʘ oʜʥoʩʠ ʩʝ ʥa ʩʚe oʙʣʠʢe ʧoʥaʰaˁa 

ʢojʠʤa ʤoʨa oʚʣaʜaʪʠ ʧojeʜʠʥaʮ ʜʘ ʙʠ ʙʠo ʩʧoʩoʙaʥ ʜa ʫʯeʩʪʚʫje 

ʥa eʬʠʢaʩaʥ ʠ ʢoʥʩʪʨʫʢʪʠʚaʥ ʥaʯʠʥ ʫ ʩoʮʠjaʣʥoʤ ʞʠʚoʪʫ ʠ ʜa 

ʨeʰʘʚʘ ʧʨʦʙʣʝʤʝ ʢʘʜʘ je ʪo ʥeoʧʭoʜʥo. ʀʥʪeʨʧeʨʩoʥaʣʥe ʚeʰʪʠʥe 

ʩʫ ʥeoʧʭoʜʥe ʟa eʬʠʢaʩʥʫ ʠʥʪeʨaʢʮʠjʫ ʠʟʤʝʹʫ ʜʚʦʿʝ ʠʣʠ ʚʠʰʝ 

ˀʫʜʠ, a ʢoʨʠʩʪe ʩe ʠ ʫ jaʚʥʠʤ ʠ ʧʨʠʚaʪʥʠʤ ʜoʤeʥʠʤa; 

ɻʨʘʹʘʥʩʢʘ ʢʦʤʧʝʪʝʥʮʠʿʘ ʦʤʦʛʫ˂ʘʚʘ ʧʦʿʝʜʠʥʮʫ ʜʘ ʧʦʪʧʫʥʦ 

ʫʯʝʩʪʚʫʿʝ ʫ ʜʨʫʰʪʚʝʥʦʤ ʞʠʚʦʪʫ, ʥʘ ʦʩʥʦʚʫ ʟʥʘˁʘ ʦ ʜʨʫʰʪʚʝʥʠʤ ʠ 

ʧʦʣʠʪʠʯʢʠʤ ʢʦʥʮʝʧʪʠʤʘ ʠ ʩʪʨʫʢʪʫʨʘʤʘ ʠ ʧʦʩʚʝ˂ʝʥʦʩʪʠ ʘʢʪʠʚʥʦʤ 

ʠ ʜʝʤʦʢʨʘʪʩʢʦʤ ʧʨʠʩʪʫʧʫ ʜʨʫʰʪʚʝʥʦʤ ʞʠʚʦʪʫ. 

ʀʥʠʮʠʿʘʪʠʚʥʦʩʪ ʠ 

ʧʨeʜʫʟeʪʥʠʰʪʚo 

ʆʚʘ ʢʦʤʧʝʪʝʥʮʠʿʘ ʠʤa aʢʪʠʚʥʫ ʠ ʧaʩʠʚʥʫ ʢoʤʧoʥeʥʪʫ, jeʨ 

oʙʫʭʚaʪa ʪeʥʜeʥʮʠjʫ ʜa ʧojeʜʠʥaʮ ʩaʤ ʧoʢʨeʥe ʥeʢʫ ʧʨoʤeʥʫ ʠʣʠ 

ʩʧoʩoʙʥoʩʪ ʜa ʫʧoʟʥa, ʧoʜʨʞʠ ʠ ʧʨʠʣaʛoʜʠ ʩe ʠʥoʚaʮʠjaʤa ʢoje ʩʫ 

ʠʟaʟʚaʣʠ ʩʧoˀʥʠ ʬaʢʪoʨʠ. ʇʨeʜʫʟeʪʥʠʰʪʚo ʧoʜʨaʟʫʤeʚa 

ʧʨʠʭʚʘʪʘˁʝ oʜʛoʚoʨʥoʩʪʠ ʟa ʩʦʧʩʪʚʝʥʝ ʧoʩʪʫʧʢe, ʙʠʣo ʧoʟʠʪʠʚʥe 

ʠʣʠ ʥeʛaʪʠʚʥe, ʨaʟʚoj ʩʪʨaʪeʰʢe ʚʠʟʠje, ʧoʩʪaʚˀaˁe ʠ ʠʩʧʫˁaʚaˁe 

ʮʠˀeʚa, ʢʘʦ ʠ ʤoʪʠʚʠʩaʥoʩʪ ʟa ʫʩʧeʭ. 
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ʂʫʣʪʫʨʥʘ ʩʚʝʩʪ ʠ 

eʢʩʧʨeʩʠja 

ʆʚʘ ʢʦʤʧʝʪʝʥʮʠʿʘ ʧoʜʨaʟʫʤeʚa ʜa ʩe ʮeʥʠ ʚaʞʥoʩʪ ʢʨeaʪʠʚʥoʛ 

ʠʟʨaʞaʚaˁa ʠʜeja, ʠʩʢʫʩʪaʚa ʠ eʤoʮʠja ʫ ʥʠʟʫ ʨaʟʥʠʭ ʤeʜʠja, 

ʫʢˀʫʯʫjʫ˂ʠ ʤʫʟʠʢʫ, ʠʟʨaʞaʚaˁe ʧoʢʨeʪʠʤa, ʢˁʠʞeʚʥoʩʪ ʠ 

ʫʤeʪʥoʩʪ. 

 

ʆʜ ʥʝʜʘʚʥʦ, ʥʝʢʝ ʦʜ ʦʚʠʭ ʢˀʫʯʥʠʭ ʢʦʤʧʝʪʝʥʮʠʿʘ ʧʦʩʝʙʥʦ ʩʝ ʥʘʛʣʘʰʘʚʘʿʫ ʢʘʦ 

ʪʨʘʥʩʚʝʨʟʘʣʥʝ ʢʦʤʧʝʪʝʥʮʠʿʝ. ʊʦ ʩʫ ʫʯʝˁʝ ʢʘʢʦ ʩʝ ʫʯʠ, ʚʝʰʪʠʥʘ ʢʦʤʫʥʠʢʘʮʠʿʝ, 

ʠʥʠʮʠʿʘʪʠʚʥʦʩʪ ʠ ʧʨʝʜʫʟʝʪʥʠʰʪʚʦ, ʜʠʛʠʪʘʣʥʝ ʢʦʤʧʝʪʝʥʮʠʿʝ, ʢʫʣʪʫʨʥʘ ʩʚʝʩʪ ʠ ʝʢʩʧʨʝʩʠʿʘ.  

ʇʦʣʘʟʝ˂ʠ ʦʜ ʦʚʝ ʣʠʩʪʝ, ʫ ʩʚʘʢʦʤ ʦʙʨʘʟʦʚʥʦʤ ʩʠʩʪʝʤʫ ʜʝʬʠʥʠʰʝ ʩʝ ʠ ʨʘʟʚʠʿʘ ʣʠʩʪʘ 

ʢʦʤʧʝʪʝʥʮʠʿʘ ʢʦʿʝ ʦʜʛʦʚʘʨʘʿʫ ʥʘ ʢʦʥʢʨʝʪʥʝ ʧʦʪʨʝʙʝ ʠ ʧʨʠʦʨʠʪʝʪʝ ʩʚʘʢʦʛ ʦʜ ˁʠʭ. ʋ ʥʘʰʦʿ 

ʟʝʤˀʠ 2013. ʛʦʜʠʥʝ ʦʜ ʩʪʨʘʥʝ ɿʘʚʦʜʘ ʟʘ ʚʨʝʜʥʦʚʘˁʝ ʢʚʘʣʠʪʝʪʘ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʧʨʝʜʣʦʞʝʥʘ ʿʝ ʩʣʝʜʝ˂ʘ ʣʠʩʪʘ ʦʧʰʪʠʭ ʤʝʹʫʧʨʝʜʤʝʪʥʠʭ ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʢʨʘʿ ʦʧʰʪʝʛ 

ʩʨʝʜˁʝʛ ʦʙʨʘʟʦʚʘˁʘ:  

¶ ʂʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʮʝʣʦʞʠʚʦʪʥʦ ʫʯʝˁʝ;  

¶ ʂʦʤʫʥʠʢʘʮʠʿʘ;  

¶ ʈʘʜ ʩ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ;  

¶ ɼʠʛʠʪʘʣʥʘ ʢʦʤʧʝʪʝʥʮʠʿʘ;  

¶ ʈʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ;  

¶ ʉʘʨʘʜˁʘ;  

¶ ʆʜʛʦʚʦʨʥʦ ʫʯʝʰ˂ʝ ʫ ʜʝʤʦʢʨʘʪʩʢʦʤ ʜʨʫʰʪʚʫ;  

¶ ʆʜʛʦʚʦʨʘʥ ʦʜʥʦʩ ʧʨʝʤʘ ʟʜʨʘʚˀʫ;  

¶ ʆʜʛʦʚʦʨʘʥ ʦʜʥʦʩ ʧʨʝʤʘ ʦʢʦʣʠʥʠ;  

¶ ɽʩʪʝʪʠʯʢʘ ʢʦʤʧʝʪʝʥʮʠʿʘ; 

¶ ʇʨʝʜʫʟʠʤˀʠʚʦʩʪ ʠ ʦʨʠʿʝʥʪʘʮʠʿʘ ʢʘ ʧʨʝʜʫʟʝʪʥʠʰʪʚʫ.  

 

ɳʠʭʦʚ ʜʝʪʘˀʘʥ ʦʧʠʩ ʜʘʪ ʿʝ ʢʘʦ ʇʨʠʣʦʛ 2-1 ʫ ʦʜʝˀʢʫ 6.1. 

ʅʘʚʝʜʝʥʘ ʣʠʩʪʘ ʦʧʰʪʠʭ ʤʝʹʫʧʨʝʜʤʝʪʥʠʭ ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʢʨʘʿ ʦʧʰʪʝʛ ʩʨʝʜˁʝʛ ʦʙʨʘʟʦʚʘˁʘ 

ʥʘʰʣʘ ʿʝ ʩʚʦʿʝ ʤʝʩʪʦ ʠ ʫ ʥʘʮʨʪʫ ʆʢʚʠʨʘ ʥʘʮʠʦʥʘʣʥʦʛ ʢʫʨʠʢʫʣʫʤʘ ï ʦʩʥʦʚʝ ʥʘʩʪʘʚʝ ʠ ʫʯʝˁʘ 

ʠʟ 2015. ʛʦʜʠʥʝ. ʊʨʝʙʘ ʨʝ˂ʠ ʜʘ ʿʝ ʧʨʠʣʠʢʦʤ ʨʘʜʘ ʥʘ ʥʘʮʨʪʫ ʦʚʦʛ ʚʘʞʥʦʛ ʜʦʢʫʤʝʪʘ ʠʟʨʘʹʝʥ 

ʠ ʧʨʝʜʣʦʛ ʦʧʠʩʘ ʦʧʰʪʠʭ ʤʝʹʫʧʨʝʜʤʝʪʥʠʭ ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʢʨʘʿ ʦʩʥʦʚʥʦʛ ʦʙʨʘʟʦʚʘˁʘ ʢʦʿʠ 

ʿʝ ʫʩʘʛʣʘʰʝʥ ʩʘ ʦʧʠʩʦʤ ʦʧʰʪʠʭ ʤʝʹʫʧʨʝʜʤʝʪʥʠʭ ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʢʨʘʿ ʩʨʝʜˁʝʛ ʦʙʨʘʟʦʚʘˁʘ 

ʠ ʫ ʟʥʘʯʘʿʥʦʿ ʤʝʨʠ ʩʝ ʧʦʜʫʜʘʨʘ ʩʘ ˁʠʤ. ʅʘʨʘʚʥʦ, ʦʯʝʢʫʿʝ ʩʝ ʜʘ ʢʨʦʟ ʰʢʦʣʦʚʘˁʝ ʫʯʝʥʠʮʠ 

ʧʦʩʪʝʧʝʥʦ ʦʩʪʚʘʨʫʿʫ ʩʚʝ ʚʠʰʝ ʥʠʚʦʝ ʥʘʚʝʜʝʥʠʭ ʢʦʤʧʝʪʝʥʮʠʿʘ. ʇʨʠ ʪʦʤʝ, ʪʨʝʙʘ ʥʘʛʣʘʩʠʪʠ 

ʜʘ ʨʘʜ ʥʘ ʦʧʰʪʠʤ ʤʝʹʫʧʨʝʜʤʝʪʥʠʤ ʢʦʤʧʝʪʝʥʮʠʿʘʤʘ ʥʠʿʝ ʢʦʥʢʫʨʝʥʪʘʥ ʨʘʜʫ ʥʘ ʩʘʜʨʞʘʿʠʤʘ 
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ʠ ʢʦʤʧʝʪʝʥʮʠʿʘʤʘ ʢʦʿʝ ʩʫ ʥʝʧʦʩʨʝʜʥʦ ʚʝʟʘʥʝ ʟʘ ʦʜʨʝʹʝʥʝ ʧʨʝʜʤʝʪʝ. ʅʘʧʨʦʪʠʚ, 

ʤʝʹʫʧʨʝʜʤʝʪʥʝ ʢʦʤʧʝʪʝʥʮʠʿʝ ʧʨʝʜʩʪʘʚˀʘʿʫ ʢʦʨʘʢ ʚʠʰʝ ʫ ʨʘʟʫʤʝʚʘˁʫ ʛʨʘʜʠʚʘ ʠ ʧʨʠʤʝʥʠ 

ʥʘʫʯʝʥʦʛ, ʘ ʦʜʛʦʚʦʨʥʦʩʪ ʟʘ ˁʠʭʦʚʦ ʨʘʟʚʠʿʘˁʝ ʥʦʩʝ ʩʚʠ ʥʘʩʪʘʚʥʠʮʠ ʠ ʰʢʦʣʩʢʠ ʧʨʝʜʤʝʪʠ 

ʪʦʢʦʤ ʯʠʪʘʚʦʛ ʰʢʦʣʦʚʘˁʘ. 

ʇʦʨʝʹʝˁʝʤ ʦʧʰʪʠʭ ʤʝʹʫʧʨʝʜʤʝʪʥʠʭ ʢʦʤʧʝʪʝʥʮʠʿʘ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ ʩʘ ɽʚʨʦʧʩʢʠʤ 

ʦʢʚʠʨʦʤ ʢˀʫʯʥʠʭ ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʮʝʣʦʞʠʚʦʪʥʦ ʫʯʝˁʝ ʿʘʩʥʦ ʩʝ ʤʦʞʝ ʫʦʯʠʪʠ ʪʝʞˁʘ ʜʘ ʩʝ 

ʫ ʥʘʰʝʤ ʦʙʨʘʟʦʚʥʦʤ ʩʠʩʪʝʤʫ ʧʦʜʨʞʠ ʨʘʟʚʦʿ ʢʦʤʧʝʪʝʥʮʠʿʘ ʢʦʿʝ ʩʫ ʫ ʝʚʨʦʧʩʢʠʤ ʦʢʚʠʨʠʤʘ 

ʧʨʝʧʦʟʥʘʪʝ ʢʘʦ ʪʨʘʥʩʚʝʨʟʘʣʥʝ ʢʦʤʧʝʪʝʥʮʠʿʝ. 

ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʤʦʞʝ ʩʝ ʫʦʯʠʪʠ ʠʟʦʩʪʘʿʘˁʝ ʢʦʤʧʝʪʝʥʮʠʿʝ ʢʦʿʘ ʙʠ ʦʜʛʦʚʘʨʘʣʘ ʝʚʨʦʧʩʢʦʿ 

ʥʘʟʚʘʥʦʿ ʤʘʪʝʤʘʪʠʯʢʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪ ʠ ʦʩʥʦʚʥʝ ʢʦʤʧʝʪʝʥʮʠʿʝ ʫ ʧʨʠʨʦʜʥʠʤ ʥʘʫʢʘʤʘ ʠ 

ʪʝʭʥʦʣʦʛʠʿʠ. ʀʘʢʦ ʩʝ ʫ ʦʧʠʩʠʤʘ ʜʨʫʛʠʭ ʥʘʚʝʜʝʥʠʭ ʢʦʤʧʝʪʝʥʮʠʿʘ ʤʦʛʫ ʟʘʧʘʟʠʪʠ ʠʟʚʝʩʥʠ 

ʝʣʝʤʝʥʪʠ ʫʩʤʝʨʝʥʠ ʥʘ ʩʪʠʮʘˁʝ ʤʘʪʝʤʘʪʠʯʢʝ, ʦʜʥʦʩʥʦ ʥʘʫʯʥʝ ʧʠʩʤʝʥʦʩʪʠ, ʦʚʦ ʿʝ ʚʝʦʤʘ 

ʟʘʙʨʠˁʘʚʘʿʫ˂ʝ ʧʦʩʝʙʥʦ ʠʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʠʩʧʦʜʧʨʦʩʝʯʥʘ ʧʦʩʪʠʛʥʫ˂ʘ ʥʘʰʠʭ ʫʯʝʥʠʢʘ ʫ ʦʚʠʤ 

ʦʙʣʘʩʪʠʤʘ, ʦ ʯʝʤʫ ˂ʝ ʚʠʰʝ ʙʠʪʠ ʨʝʯʠ ʫ ʥʘʨʝʜʥʠʤ ʧʦʛʣʘʚˀʠʤʘ. 

Kao ʰʪʦ ʿʝ ʧʦʤʝʥʫʪʦ, ʧʨʠʣʠʢʦʤ ʠʟʨʘʜʝ ʥʘʮʨʪʘ ʆʢʚʠʨʘ ʥʘʮʠʦʥʘʣʥʦʛ ʢʫʨʠʢʫʣʫʤʘ, ʥʘʢʦʥ ʰʪʦ 

ʩʫ ʢoʤʧeʪeʥʮʠjʝ ʫʩaʛʣah eʥe ʠ ʜeʬʠʥʠʩaʥe ʥa ʠʥʪeʛʨaʪʠʚʥoʤ ʥʠʚoʫ ʢao ʤé ʫʧʨeʜʤeʪʥe, 

ʢoʤʧeʪeʥʮʠje ʩʫ ʜaˀ e eʣaʙoʨʠʨaʥe ʧo ʧʨeʜʤeʪʠʤa. ʉʚe ʢoʤʧeʪeʥʮʠje ʪʨʝʙʘʣʦ ʙʠ ʜʘ ʙʫʜʫ 

ʧʨoʚeʨˀʠʚe ʢʨoʟ ʧʨeʜʤeʪʥe ʠʩʭoʜe ʥaʢoʥ ʩʚaʢe ʛoʜʠʥe ʫʯeˁ a ʧʨeʜʤeʪa, ʢao ʠ ʢʨoʟ 

ʩʪaʥʜaʨʜe ʧoʩʪʠʛʥʫ˂a ʢojʠ ʩʝ ʜʝʬʠʥʠʰʫ ʧo ʧʨeʜʤeʪʥʠʤ oʙʣaʩʪʠʤa ʥaʢoʥ oʜʨé eʥoʛ ʥʠʚoa 

oʙʨaʟoʚaˁ a. 

ʆʙʨʘʟʦʚʥʠ ʩʪʘʥʜʘʨʜʠ ʟʘ ʢʨʘʿ ʦʙʘʚʝʟʥʦʛ ʦʙʨʘʟʦʚʘˁʘ ʟʘ ʥʘʩʪʘʚʥʠ ʧʨʝʜʤʝʪ ʬʠʟʠʢʘ ʜʘʪʠ ʩʫ 

ʢʘʦ ʇʨʠʣʦʛ 2-2 ʫ ʦʜʝˀʢʫ 6.2. ʈʝʯ ʿʝ ʩʪʘʥʜʘʨʜʠʤʘ ʢʦʿʠ ʩʫ ʫʩʚʦʿʝʥʠ 2009. ʛʦʜʠʥʝ. ʊʨʝʙʘ 

ʥʘʧʦʤʝʥʫʪʠ ʜʘ ʿʝ ʧʨʠʣʠʢʦʤ ʠʟʨʘʜʝ ʥʘʮʨʪʘ ʆʢʚʠʨa ʧʨʝʜʤʝʪʥʦʛ ʢʫʨʠʢʫʣʫʤʘ ï ʦʙʘʚʝʟʥʠ 

ʧʨʝʜʤʝʪʠ ʫ ʦʩʥʦʚʥʦʤ ʦʙʨʘʟʦʚʘˁʫ (2015), ʚʨʰʝʥʘ ʨʝʚʠʟʠʿʘ ʩʪʘʥʜʘʨʜʘ ʫʟ ʧʦʢʫʰʘʿ ʜʘ ʩʝ 

ʬʦʨʤʫʣʠʰʫ ʠ ʧʨʝʜʤʝʪʥʠ ʠʩʭʦʜʠ, ʘʣʠ ʜʘ ʿʦʰ ʫʚʝʢ ʥʝ ʧʦʩʪʦʿʠ ʟʚʘʥʠʯʘʥ ʜʦʢʫʤʝʥʪ ʦ 

ʫʩʚʘʿʘˁʫ ʪʠʭ ʨʝʚʠʜʠʨʘʥʠʭ ʩʪʘʥʜʘʨʜʘ. 

ʂʘʜʘ ʿʝ ʫ ʧʠʪʘˁʫ ʦʧʰʪʘ ʧʨʝʜʤʝʪʥʘ ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʥʘʩʪʘʚʥʠ ʧʨʝʜʤʝʪ ʬʠʟʠʢʘ, ʫ ʥʘʮʨʪʫ 

ʆʢʚʠʨa ʧʨʝʜʤʝʪʥʦʛ ʢʫʨʠʢʫʣʫʤʘ ï ʦʙʘʚʝʟʥʠ ʧʨʝʜʤʝʪʠ ʫ ʦʩʥʦʚʥʦʤ ʦʙʨʘʟʦʚʘˁʫ (2015),  

ʥʘʚʦʜʠ ʩʝ ʩʣʝʜʝ˂ʝ: 

Ăʅʘ ʢʨʘʿʫ ʦʙʘʚʝʟʥʦʛ ʦʙʨʘʟʦʚʘˁʘ ʫʯʝʥʠʢ ʦʧʠʩʫʿʝ ʠ ʦʙʿʘʰˁʘʚʘ ʧʨʠʨʦʜʥʝ ʧʦʿʘʚʝ ʠ ʧʨʦʮʝʩʝ   

ʬʠʟʠʯʢʠʤ ʟʘʢʦʥʠʤʘ. ʆʚʣʘʜʘʦ ʿʝ ʩʧʝʮʠʬʠʯʥʦʤ ʪʝʨʤʠʥʦʣʦʛʠʿʦʤ ʬʠʟʠʢʝ ʠ ʢʦʨʝʢʪʥʦ ʿʝ 

ʢʦʨʠʩʪʠ (ʩʠʤʙʦʣʠ, ʤʝʹʫʥʘʨʦʜʥʠ ʩʠʩʪʝʤ ʿʝʜʠʥʠʮʘ, ʬʦʨʤʫʣʝ) ʫ ʦʧʠʩʠʚʘˁʫ ʬʠʟʠʯʢʠʭ ʧʦʿʘʚʘ. 

ʋʥʘʧʨʝʜʠʦ ʿʝ ʘʧʩʪʨʘʢʪʥʦ ʠ ʢʨʠʪʠʯʢʦ ʤʠʰˀʝˁʝ ʠ ʨʘʟʚʠʦ ʠ ʢʫʣʪʠʚʠʩʘʦ ʠʩʪʨʘʞʠʚʘʯʢʠ ʜʫʭ. 

ʆʩʧʦʩʦʙˀʝʥ ʿʝ ʜʘ ʧʦʰʪʫʿʝ ʧʨʘʚʠʣʘ ʟʘʿʝʜʥʠʯʢʦʛ ʨʘʜʘ ʠ ʜʘ ʘʢʪʠʚʥʦ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦ 
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ʫʯʝʩʪʚʫʿʝ ʫ ʨʘʜʫ ʛʨʫʧʝ. ʋʤʝ ʜʘ ʧʨʠʤʝʥʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʠ ʚʝʰʪʠʥʝ ʫ ʩʠʪʫʘʮʠʿʘʤʘ ʠʟ 

ʩʚʘʢʦʜʥʝʚʥʦʛ ʞʠʚʦʪʘ ʠ ʦʩʧʦʩʦʙˀʝʥ ʿʝ ʜʘ ʠʭ ʫʥʘʧʨʝʹʫʿʝ ʫ ʜʘˀʝʤ ʰʢʦʣʦʚʘˁʫñ (ʩʪʨ.78). 

ʆʧʰʪʘ ʧʨʝʜʤʝʪʥʘ ʢʦʤʧʝʪʝʥʮʠʿʘ ʜʘˀʝ ʿʝ ʨʘʟʣʦʞʝʥʘ ʥʘ ʪʨʠ ʥʠʚʦʘ, ʦʩʥʦʚʥʠ, ʩʨʝʜˁʠ ʠ 

ʥʘʧʨʝʜʥʠ.  

ʆʯʝʢʫʿʝ ʩʝ ʜʘ ʿʝ ʥʘ ʦʩʥʦʚʥʦʤ ʥʠʚʦʫ ʫʯʝʥʠʢ Ăʩʪʝʢʘʦ ʝʣʝʤʝʥʪʘʨʥʝ ʦʩʥʦʚʝ ʥʘʫʯʥʝ 

ʧʠʩʤʝʥʦʩʪʠ: ʟʥʘ ʜʘ ʩʝ ʚʨʝʜʥʦʩʪʠ ʬʠʟʠʯʢʠʭ ʚʝʣʠʯʠʥʘ ʜʦʙʠʿʘʿʫ ʤʝʨʝˁʝʤ ʠʣʠ 

ʠʟʨʘʯʫʥʘʚʘˁʝʤ ʠ ʜʘ ʩʝ ʠʟʨʘʞʘʚʘʿʫ ʙʨʦʿʝʤ ʠ ʦʜʛʦʚʘʨʘʿʫ˂ʠʤ ʤʝʨʥʠʤ ʿʝʜʠʥʠʮʘʤʘ; 

ʫʧʦʪʨʝʙˀʘʚʘ ʥʝʢʘ ʤʝʨʠʣʘ ʠ ʫʤʝ ʜʘ ʦʜʨʝʜʠ ˁʠʭʦʚʫ ʧʨʝʮʠʟʥʦʩʪ; ʢʦʨʠʩʪʠ ʿʝʜʥʦʩʪʘʚʥʝ 

ʬʦʨʤʫʣʝ. ʀʤʘ ʩʚʝʩʪ ʦ ʫʣʦʟʠ ʬʠʟʠʢʝ ʫ ʨʘʟʚʦʿʫ ˀʫʜʩʢʦʛ ʜʨʫʰʪʚʘ. ʇʨʝʧʦʟʥʘʿʝ ʧʨʠʤʝʥʫ 

ʟʘʢʦʥʘ ʬʠʟʠʢʝ ʫ ʩʚʘʢʦʜʥʝʚʥʦʤ ʞʠʚʦʪʫ ʠ ʫʦʯʘʚʘ ʢʘʢʦ ʨʘʟʚʦʿ ʬʠʟʠʢʝ ʜʦʧʨʠʥʦʩʠ 

ʪʝʭʥʦʣʦʰʢʠʤ ʧʨʦʤʝʥʘʤʘ ʫ ʠʥʜʫʩʪʨʠʿʠ, ʩʘʦʙʨʘ˂ʘʿʫ, ʤʝʜʠʮʠʥʠ, ʝʥʝʨʛʝʪʠʮʠ ʠ ʤʥʦʛʠʤ 

ʜʨʫʛʠʤ ʦʙʣʘʩʪʠʤʘ, ʠ ʩʚʝʩʪʘʥ ʿʝ ʚʝʟʝ ʪʠʭ ʧʨʦʤʝʥʘ ʩʘ ʧʦʙʦˀʰʘˁʝʤ ʢʚʘʣʠʪʝʪʘ ʞʠʚʦʪʘ ˀʫʜʠ. 

ʉʚʝʩʪʘʥ ʿʝ ʚʘʞʥʦʩʪʠ ʝʥʝʨʛʝʪʩʢʠʭ ʧʦʪʝʥʮʠʿʘʣʘ ʥʘ ɿʝʤˀʠ ʠ ʧʦʪʨʝʙʝ ˁʠʭʦʚʦʛ ʝʢʦʥʦʤʠʯʥʦʛ 

ʢʦʨʠʰ˂ʝˁʘñ (ʩʪʨ. 78). 

ʅʘ ʩʨʝʜˁʝʤ ʥʠʚʦʫ ʪʨʝʙʘʣʦ ʙʠ ʜʘ ʫʯʝʥʠʢ Ăʨʘʟʫʤʝ ʟʥʘʯʘʿ ʧʨʠʢʫʧˀʘˁʘ ʧʦʜʘʪʘʢʘ ʠ ʤʝʨʝˁʘ; 

ʫʤʝ ʜʘ ʨʝʘʣʠʟʫʿʝ ʿʝʜʥʦʩʪʘʚʥʠʿʝ ʝʢʩʧʝʨʠʤʝʥʪʝ ʠ ʜʘ ʨʝʟʫʣʪʘʪʝ ʤʝʨʝˁʘ ʧʨʠʢʘʞʝ ʪʘʙʝʣʘʨʥʦ ʠ 

ʛʨʘʬʠʯʢʠ; ʠʟʚʦʜʠ ʟʘʢˀʫʯʢʝ ʟʘʩʥʦʚʘʥʝ ʥʘ ʦʩʥʦʚʫ ʜʦʙʠʿʝʥʠʭ ʧʦʜʘʪʘʢʘ. ʈʘʟʫʤʝ ʠ ʢʦʨʠʩʪʠ 

ʦʩʥʦʚʥʝ ʬʦʨʤʫʣʝ ʫ ʬʠʟʠʮʠ. ʀʤʘ ʨʘʟʚʠʿʝʥʫ ʩʚʝʩʪ ʦ ʦʧʘʩʥʦʩʪʠ ʦʜ ʤʦʛʫ˂ʠʭ ʥʝʛʘʪʠʚʥʠʭ 

ʧʦʩʣʝʜʠʮʘ ʥʘ ʞʠʚʦʪʥʦ ʦʢʨʫʞʝˁʝ ʠ ʚʣʘʩʪʠʪʦ ʟʜʨʘʚˀʝ ʫʩʣʝʜ ʧʦʛʨʝʰʥʝ ʧʨʠʤʝʥʝ ʪʝʭʥʦʣʦʛʠʿʘ 

(ʙʫʢʘ, ʟʨʘʯʝˁʝ ʠ ʩʣ.). ʉʪʝʢʘʦ ʿʝ ʦʩʥʦʚʥʘ ʟʥʘˁʘ ʠ ʫʤʝˁʘ ʜʘ ʫʟʤʝ ʫʯʝʰ˂ʝ ʫ ʜʠʩʢʫʩʠʿʘʤʘ ʢʦʿʝ 

ʩʫ ʫ ʚʝʟʠ ʩʘ ʦʚʠʤ ʧʨʦʙʣʝʤʠʤʘñ (ʩʪʨ. 79). 

ʅʘ ʥʘʧʨʝʜʥʦʤ ʥʠʚʦʫ ʫʯʝʥʠʢ Ăʫʤʝ ʜʘ ʨʝʘʣʠʟʫʿʝ ʝʢʩʧʝʨʠʤʝʥʪʝ, ʧʨʠʢʘʞʝ ʨʝʟʫʣʪʘʪʝ 

ʪʘʙʝʣʘʨʥʦ ʠ ʛʨʘʬʠʯʢʠ ʠ ʘʥʘʣʠʟʠʨʘ ʠʭ, ʫʦʧʰʪʘʚʘ ʠʭ ʠ ʠʟʚʦʜʠ ʟʘʢˀʫʯʢʝ. ɸʥʘʣʠʟʠʨʘ 

ʬʠʟʠʯʢʝ ʧʨʦʙʣʝʤʝ ʠ ʨʝʰʘʚʘ ʠʭ ʢʦʨʠʰ˂ʝˁʝʤ ʬʦʨʤʫʣʘ. ʉʚʝʩʪʘʥ ʿʝ ʜʘ ʩʝ ʧʨʠʨʦʜʥʝ ʧʦʿʘʚʝ ʠ 

ʧʨʦʮʝʩʠ ʦʧʠʩʫʿʫ, ʦʙʿʘʰˁʘʚʘʿʫ, ʧʨʝʜʚʠʹʘʿʫ ʠ ʢʦʨʠʩʪʝ ʫʧʦʪʨʝʙʦʤ ʩʘʟʥʘˁʘ ʜʦʙʠʿʝʥʠʭ 

ʠʟʫʯʘʚʘˁʝʤ ʬʠʟʠʢʝ. ʉʧʦʩʦʙʘʥ ʿʝ ʜʘ ʧʣʘʥʠʨʘ ʠ ʨʝʘʣʠʟʫʿʝ ʿʝʜʥʦʩʪʘʚʥʝ ʠʩʪʨʘʞʠʚʘʯʢʝ 

ʧʨʦʿʝʢʪʝ ʫ ʩʘʨʘʜˁʠ ʩ ʜʨʫʛʠʤ ʫʯʝʥʠʮʠʤʘñ (ʩʪʨ. 79). 

ʆʩʠʤ ʦʧʰʪʝ ʧʨʝʜʤʝʪʥʝ ʢʦʤʧʝʪʝʥʮʠʿʝ, ʜʝʬʠʥʠʩʘʥʝ ʩʫ ʩʧʝʮʠʬʠʯʥʝ ʧʨʝʜʤʝʪʥʝ 

ʢʦʤʧʝʪʝʥʮʠʿʝ, ʪʘʢʦʹʝ ʥʘ ʦʩʥʦʚʥʦʤ, ʩʨʝʜˁʝʤ ʠ ʥʘʧʨʝʜʥʦʤ ʥʠʚʦʫ ʠ ʪʦ ʟʘ ʩʣʝʜʝ˂ʝ ʦʙʣʘʩʪʠ: 

ʤʝʭʘʥʠʢʘ, ʪʦʧʣʦʪʥʘ ʬʠʟʠʢʘ, ʝʣʝʢʪʨʦʤʘʛʥʝʪʠʟʘʤ, ʪʘʣʘʩʠ ʠ ʦʧʪʠʢʘ, ʩʪʨʫʢʪʫʨʘ ʤʘʪʝʨʠʿʝ ʠ 

ʤʝʨʝˁʝ. ɿʘ ʦʚʝ ʠʩʪʝ ʦʙʣʘʩʪʠ ʜʘʪʠ ʩʫ ʠ ʨʝʚʠʜʠʨʘʥʠ ʩʪʘʥʜʘʨʜʠ ʥʘ ʪʨʠ ʥʠʚʦʘ, ʢʘʦ ʠ ʧʨʝʜʣʦʛ 

ʟʘʿʝʜʥʠʯʢʠʭ ʩʪʘʥʜʘʨʜʘ ʟʘ ʩʚʝ ʧʨʠʨʦʜʥʝ ʥʘʫʢʝ ʫ ʦʙʣʘʩʪʠ ʝʢʩʧʝʨʠʤʝʥʪ (ʆʢʚʠʨ ʧʨʝʜʤʝʪʥʦʛ 

ʢʫʨʠʢʫʣʫʤʘ ï ʦʙʘʚʝʟʥʠ ʧʨʝʜʤʝʪʠ ʫ ʦʩʥʦʚʥʦʤ ʦʙʨʘʟʦʚʘˁʫ/ʥʘʮʨʪ, 2015). 
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ʇʨʠʩʪʫʧ ʥʘʩʪʘʚʠ ʫʩʤʝʨʝʥ ʥʘ ʨʘʟʚʦʿ ʢʦʤʧʝʪʝʥʮʠʿʘ ʧʨʝʜʩʪʘʚˀʘ ʿʝʜʥʫ ʦʜ ʦʩʥʦʚʘ ʟʘ ʧʨʦʤʝʥʝ ʫ 

ʦʙʨʘʟʦʚʥʦʤ ʩʠʩʪʝʤʫ ʢʦʿʝ ʙʠ ʪʨʝʙʘʣʦ ʜʘ ʜʦʚʝʜʫ ʜʦ ʢʚʘʣʠʪʝʪʥʠʿʝʛ ʫʯʝˁʘ ʠ ʨʝʟʫʣʪʘʪʘ ʫʯʝˁʘ. 

ʆʚʦ ʫ ʧʨʚʦʤ ʨʝʜʫ ʧʦʜʨʘʟʫʤʝʚʘ ʥʝʦʧʭʦʜʥʦʩʪ ʿʘʯʘˁʘ ʩʚʝʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ʦ ʚʘʞʥʦʩʪʠ ʠ 

ʟʥʘʯʘʿʫ ʢʦʤʧʝʪʝʥʮʠʿʘ, ʢʘʢʦ ʧʨʝʜʤʝʪʥʠʭ, ʪʘʢʦ ʠ ʤʝʹʫʧʨʝʜʤʝʪʥʠʭ ʫʟ ʧʦʟʥʘʚʘˁʝ ʩʤʠʩʣʘ ʠ 

ʩʚʨʭʝ ʦʙʨʘʟʦʚʥʠʭ ʠʩʭʦʜʘ ʠ ʩʪʘʥʜʘʨʘʜʘ. ʋʟ ʪʦ, ʧʦʩʝʙʥʘ ʧʘʞˁʘ ʤʦʨʘ ʙʠʪʠ ʧʦʩʚʝ˂ʝʥʘ ʥʘʩʪʘʚʠ 

ʢʘʦ ʧʨʦʮʝʩʫ ʫʯʝˁʘ, ʢʦʿʘ ʧʦʜʨʘʟʫʤʝʚʘ ʘʢʪʠʚʥʦ ʫʯʝʰ˂ʝ ʫʯʝʥʠʢʘ ʫ ʩʢʣʘʜʫ ʩʘ 

ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʠʤ ʩʭʚʘʪʘˁʝʤ ʫʯʝˁʘ. 

ʋ ʠʟʚʝʰʪʘʿʫ ɿʘʚʦʜʘ ʟʘ ʚʨʝʜʥʦʚʘˁʝ ʢʚʘʣʠʪʝʪʘ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ Ăʇʨʦʮʝʥʘ ʢʚʘʣʠʪʝʪʘ 

ʆʢʚʠʨʘ ʥʘʮʠʦʥʘʣʥʦʛ ʢʫʨʠʢʫʣʫʤʘ ï ʦʩʥʦʚʝ ʫʯʝˁʘ ʠ ʥʘʩʪʘʚʝñ ʠʟ 2016. ʛʦʜʠʥʝ ʥʘʚʦʜʠ ʩʝ ʜʘ ʫ 

ʥʘʰʦʿ ʥʘʩʪʘʚʥʦʿ ʧʨʘʢʩʠ ʿʦʰ ʫʚʝʢ ʜʦʤʠʥʠʨʘʿʫ ʬʨʦʥʪʘʣʥʘ ʥʘʩʪʘʚʘ ʠ ʧʨʝʜʘʚʘˁʘ ʫ ʯʠʿʝʤ ʩʫ 

ʩʨʝʜʠʰʪʫ ʥʘʩʪʘʚʥʠʮʠ, ʢʦʿʠ ʩʫ ʫʛʣʘʚʥʦʤ ʢʦʥʮʝʥʪʨʠʩʘʥʠ ʥʘ ʧʨʝʜʤʝʪʥʝ ʩʘʜʨʞʘʿʝ. ʀʩʪʠʯʝ ʩʝ 

ʜʘ ʩʝ ʧʦʩʪʦʿʝ˂ʠ ʩʪʘʥʜʘʨʜʠ ʧʦʩʪʠʛʥʫ˂ʘ, ʜʦʥʝʪʠ ʟʘ ʦʩʥʦʚʥʝ ʰʢʦʣʝ 2009. ʛʦʜʠʥʝ, ʘ ʟʘ ʩʨʝʜˁʝ 

2013. ʛʦʜʠʥʝ, ʦʪʝʞʘʥʦ ʧʦʚʝʟʫʿʫ ʩʘ ʩʘʜʨʞʘʿʠʤʘ, ʘ ʥʘʩʪʘʚʥʠʮʠ ʠʭ ʧʝʨʮʠʧʠʨʘʿʫ ʥʘʿʯʝʰ˂ʝ ʢʘʦ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʫ ʤʝʨʫ, ʦʜʥʦʩʥʦ ʦʙʘʚʝʟʫ, ʩʘ ʢʦʿʦʤ ʩʝ ʥʝ ʦʩʝ˂ʘʿʫ ʜʦʚʦˀʥʦ ʩʠʛʫʨʥʦ. ʆʩʠʤ 

ʪʦʛʘ, ʩʪʘʥʜʘʨʜʠ ʧʦʩʪʠʛʥʫ˂ʘ ʩʘʜʘ ʥʠʩʫ ʫʢˀʫʯʝʥʠ ʫ ʪʝʢʩʪʦʚʝ ʧʨʝʜʤʝʪʥʠʭ ʧʨʦʛʨʘʤʘ, ʚʝ˂ ʩʫ 

ʧʨʝʜʩʪʘʚˀʝʥʠ ʦʜʚʦʿʝʥʦ ʠ ʟʙʦʛ ʪʦʛʘ ʩʝ ʥʘʩʪʘʚʥʠʮʠ ʧʨʠʣʠʢʦʤ ʧʣʘʥʠʨʘˁʘ ʠ ʨʝʘʣʠʟʦʚʘˁʘ 

ʥʘʩʪʘʚʝ ʥʘʿʯʝʰ˂ʝ ʜʨʞʝ ʩʘʤʦ ʟʘʜʘʪʠʭ ʩʘʜʨʞʘʿʘ
1
. 

ʆʯʝʢʫʿʫ˂ʠ ʢʦʥʘʯʥʦ ʫʩʚʘʿʘˁʝ ʠ ʰʠpʦʢʫ ʧʨʠʤʝʥʫ ʆʢʚʠʨʘ ʥʘʮʠʦʥʘʣʥʦʛ ʢʫʨʠʢʫʣʫʤʘ, ʿʘʩʥʦ ʿʝ 

ʜʘ ʩʝ ʩʠʩʪʝʤʘʪʠʯʥʦ ʠ ʢʦʥʪʠʥʫʨʘʥʦ ʤʦʨʘ ʨʘʜʠʪʠ ʥʘ ʨʘʟʚʠʿʘˁʫ ʧʨʠʩʪʫʧʘ ʥʘʩʪʘʚʠ ʢʦʿʘ ʿʝ 

ʫʩʤʝʨʝʥʘ ʥʘ ʨʘʟʚʦʿ ʢʦʤʧʝʪʝʥʮʠʿʘ. ʊʦ ʫ ʧʨʚʦʤ ʨʝʜʫ ʧʦʜʨʘʟʫʤʝʚʘ ʧʦʩʪʝʧʝʥʦ ʧʦʤʝʨʘˁʝ ʦʜ 

ʪʨʘʜʠʮʠʦʥʘʣʥʦʛ ʧʨʠʩʪʫʧʘ ʥʘʩʪʘʚʠ ʟʘʩʥʦʚʘʥʦʛ ʧʨʝ ʩʚʝʛʘ ʥʘ ʧʨʝʜʘʚʘˁʫ ʥʘʩʪʘʚʥʠʢʘ ʠ 

ʨʝʧʨʦʜʫʢʦʚʘˁʫ ʯʠˁʝʥʠʮʘ ʦʜ ʩʪʨʘʥʝ ʫʯʝʥʠʢʘ ʢʘ ʥʘʩʪʘʚʠ ʢʦʿʘ ʿʝ ʫʩʤʝʨʝʥʘ ʥʘ ʫʯʝˁʝ, ʛʜʝ ʙʠ 

ʫ ʧʨʚʦʤ ʧʣʘʥʫ ʪʨʝʙʘʣʘ ʙʠʪʠ ʘʢʪʠʚʥʘ ʠʟʛʨʘʜˁʘ ʬʫʥʢʮʠʦʥʘʣʥʠʭ ʟʥʘˁʘ. 

ʆʚʝ ʧʨʦʤʝʥʝ ʥʝʤʠʥʦʚʥʦ ʟʘʭʪʝʚʘʿʫ ʨʘʜ ʥʘ ʨʘʟʚʠʿʘˁʫ ʢʦʤʧʝʪʝʥʮʠʿʘ ʩʘʤʠʭ ʥʘʩʪʘʚʥʠʢʘ ʠ ʪʦ ʫ 

ʩʚʠʤ ʦʙʣʘʩʪʠʤʘ ʧʨʝʜʚʠʹʝʥʠʤ ʩʪʘʥʜʘʨʜʠʤʘ ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʧʨʦʬʝʩʠʿʫ ʥʘʩʪʘʚʥʠʢʘ ʠ ˁʠʭʦʚ 

ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʨʘʟʚʦʿ:  

¶ ʅʘʩʪʘʚʥʘ ʦʙʣʘʩʪ, ʦʜʥʦʩʥʦ ʧʨʝʜʤʝʪ ʠ ʤʝʪʦʜʠʢʘ ʥʘʩʪʘʚʝ; 

¶ ʋʯʝˁʝ ʠ ʧʦʫʯʘʚʘˁʝ; 

¶ ʇʦʜʨʰʢʘ ʨʘʟʚʦʿʫ ʣʠʯʥʦʩʪʠ ʫʯʝʥʠʢʘ; 

¶ ʂʦʤʫʥʠʢʘʮʠʿʘ ʠ ʩʘʨʘʜˁʘ (ʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉ ï ʇʨʦʩʚʝʪʥʠ ʛʣʘʩʥʠʢ ʙʨ.5/2011). 

                                                 

1
ʉʘʜʨʞʘʿʠ ʧʨʦʛʨʘʤʘ ʟʘ ʥʘʩʪʘʚʥʠ ʧʨʝʜʤʝʪ ʬʠʟʠʢʘ ʫ ʦʩʥʦʚʥʦʿ ʰʢʦʣʠ ʜʘʪʠ ʩʫ ʢʘʦ ʇʨʠʣʦʛ 2-3 ʫ 

ʦʜʝˀʢʫ 6.3. 
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ʆʚʦ ʙʠ ʤʦʨʘʣʦ ʙʠʪʠ ʫʟʝʪʦ ʫ ʦʙʟʠʨ ʧʨʠʣʠʢʦʤ ʠʥʠʮʠʿʘʣʥʦʛ ʦʙʨʘʟʦʚʘˁʘ ʙʫʜʫ˂ʠʭ ʥʘʩʪʘʚʥʠʢʘ, 

ʘʣʠ ʠ ʫ ʧʨʦʮʝʩʫ ʩʪʘʣʥʦʛ ʩʪʨʫʯʥʦʛ ʫʩʘʚʨʰʘʚʘˁʘ ʥʘʩʪʘʚʥʠʢʘ. ʅʝʤʘ ʜʠʣʝʤʝ ʦʢʦ ʪʦʛʘ ʜʘ ʿʝ ʟʘ 

ʧʨʦʤʝʥʝ ʠ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʥʦʛ ʩʠʩʪʝʤʘ ʥʝʦʧʭʦʜʥʦ ʧʦʙʦˀʰʘˁʝ ʥʘʩʪʘʚʥʠʯʢʠʭ 

ʢʦʤʧʝʪʝʥʮʠʿʘ. ʄʥʦʛʘ ʠʩʪʨʘʞʠʚʘˁʘ ʧʦʢʘʟʘʣʘ ʩʫ ʜʘ ʩʫ ʫʧʨʘʚʦ ʥʘʩʪʘʚʥʠʮʠ ʢˀʫʯʥʠ ʬʘʢʪʦʨ ʫ 

ʧʦʜʠʟʘˁʫ ʢʚʘʣʠʪʝʪʘ ʥʘʩʪʘʚʥʦʛ ʧʨʦʮʝʩʘ, ʤʦʪʠʚʘʮʠʿʝ ʠ ʘʢʘʜʝʤʩʢʠʭ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ 

(OECD, 2005). 
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2.2. ʅʘʫʯʥʘ ʧʠʩʤʝʥʦʩʪ 

2.2.1. PISA ʢʦʥʮʝʧʪ ʥʘʫʯʥʝ ʧʠʩʤʝʥʦʩʪʠ ʠ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʫ ʉʨʙʠʿʠ 

ʆʨʛʘʥʠʟʘʮʠʿʘ ʟʘ ʝʢʦʥʦʤʩʢʫ ʩʘʨʘʜˁʫ ʠ ʨʘʟʚʦʿ (OECD), ʿʝʜʘʥ ʦʜ ʠʥʠʮʠʿʘʪʦʨʘ ʄʝʹʫʥʘʨʦʜʥʦʛ 

ʧʨʦʛʨʘʤʘ ʧʨʦʮʝʥʝ ʫʯʝʥʠʯʢʠʭ ʧʦʩʪʠʛʥʫ˂ʘ (PISA), ʜʘʣʘ ʿʝ ʦʩʥʦʚʥʫ ʜʝʬʠʥʠʮʠʿʫ ʥʘʫʯʥʝ 

ʧʠʩʤʝʥʦʩʪʠ ʢʦʿʘ ʿʝ ʜʘʥʘʩ ʰʠʨʦʢʦ ʧʨʠʭʚʘ˂ʝʥʘ. ʇʨʝʤʘ ʦʚʦʿ ʜʝʬʠʥʠʮʠʿʠ ʥʘʫʯʥʘ ʧʠʩʤʝʥʦʩʪ 

ʧʦʜʨʘʟʫʤʝʚʘ: 

¶ ʇʦʩʝʜʦʚʘˁʝ ʥʘʫʯʥʠʭ ʟʥʘˁʘ ʠ ˁʠʭʦʚʫ ʧʨʠʤʝʥʫ ʧʨʠʣʠʢʦʤ ʧʨʝʧʦʟʥʘʚʘˁʘ ʥʘʫʯʥʠʭ 

ʧʨʦʙʣʝʤʘ, ʩʪʠʮʘˁʘ ʥʦʚʠʭ ʟʥʘˁʘ, ʥʘʫʯʥʦʛ ʦʙʿʘʰˁʘʚʘˁʘ ʧʦʿʘʚʘ ʠ ʠʟʚʦʹʝˁʘ ʥʘ 

ʯʠˁʝʥʠʮʘʤʘ ʟʘʩʥʦʚʘʥʠʭ ʟʘʢˀʫʯʘʢʘ ʦ ʥʘʫʯʥʦ ʨʝʣʝʚʘʥʪʥʠʤ ʧʠʪʘˁʠʤʘ;  

¶ ʈʘʟʫʤʝʚʘˁʝ ʧʨʠʨʦʜʝ ʥʘʫʢʝ ʢʘʦ ʦʙʣʠʢʘ ˀʫʜʩʢʦʛ ʩʘʟʥʘˁʘ ʠ ʜʝʣʘʪʥʦʩʪʠ;  

¶ ʉʚʝʩʪ ʦ ʪʦʤʝ ʢʘʢʦ ʥʘʫʢʘ ʠ ʪʝʭʥʦʣʦʛʠʿʘ ʦʙʣʠʢʫʿʫ ʠ ʫʪʠʯʫ ʥʘ ʥʘʯʠʥ ʞʠʚʦʪʘ ʫ 

ʩʘʚʨʝʤʝʥʦʤ ʪʝʭʥʦʣʦʰʢʦʤ ʜʨʫʰʪʚʫ; 

¶ ʉʧʨʝʤʥʦʩʪ ʟʘ ʘʥʛʘʞʦʚʘˁʝ ʠ ʜʘʚʘˁʝ ʣʠʯʥʦʛ ʜʦʧʨʠʥʦʩʘ ʫ ʨʝʰʘʚʘˁʫ ʥʘʫʯʥʠʭ ʧʠʪʘˁʘ, 

ʠʟʛʨʘʹʠʚʘˁʝ ʣʠʯʥʦʛ ʩʪʘʚʘ (ʇʘʚʣʦʚʠ˂ ɹʘʙʠ˂, ɹʘʫʮʘʣ & ʂʫʟʤʘʥʦʚʠ˂, 2009 ʧʨʝʤʘ 

OECD, 2006). 

ʋ ʦʢʚʠʨʫ PISA ʧʨʠʩʪʫʧʘ ʧʨʦʮʝˁʠʚʘˁʫ ʥʠʚʦʘ ʥʘʫʯʥʝ ʧʠʩʤʝʥʦʩʪʠ ʠʩʧʠʪʫʿʫ ʩʝ ʜʚʝ ʚʨʩʪʝ 

ʟʥʘˁʘ: ʟʥʘˁʘ ʠʟ ʧʦʿʝʜʠʥʠʭ ʦʙʣʘʩʪʠ ʧʨʠʨʦʜʥʠʭ ʥʘʫʢʘ ʠ ʟʥʘˁʘ ʦ ʥʘʫʮʠ ʢʘʦ ʦʙʣʠʢʫ ˀʫʜʩʢʝ 

ʜʝʣʘʪʥʦʩʪʠ. ʋ ʧʨʚʦʤ ʩʣʫʯʘʿʫ, ʨʝʯ ʿʝ ʦ ʨʘʟʫʤʝʚʘˁʫ ʬʫʥʜʘʤʝʥʪʘʣʥʠʭ ʥʘʫʯʥʠʭ ʢʦʥʮʝʧʘʪʘ ʠ 

ʪʝʦʨʠʿʘ, ʘ ʫ ʜʨʫʛʦʤ ʦ ʨʘʟʫʤʝʚʘˁʫ ʧʨʠʨʦʜʝ ʥʘʫʢʝ ʠ ʥʘʫʯʥʦʛ ʤʝʪʦʜʘ (ʇʘʚʣʦʚʠ˂ ɹʘʙʠ˂ & 

ɹʘʫʮʘʣ, 2013). 

ʂʘʜʘ ʩʫ ʫ ʧʠʪʘˁʫ ʟʥʘˁʘ ʠʟ ʧʨʠʨʦʜʥʠʭ ʥʘʫʢʘ, ʩʘʜʨʞʘʿʠ ʥʘ ʢʦʿʠʤʘ ʩʝ ʠʩʧʠʪʫʿʝ ʥʘʫʯʥʘ 

ʧʠʩʤʝʥʦʩʪ ʦʨʛʘʥʠʟʦʚʘʥʠ ʩʫ ʫ ʯʝʪʠʨʠ ʢʘʪʝʛʦʨʠʿʝ ʢʦʿʝ ʦʜʛʦʚʘʨʘʿʫ ʩʘʜʨʞʘʿʠʤʘ ʧʨʝʜʤʝʪʘ 

ʙʠʦʣʦʛʠʿʘ, ʬʠʟʠʢʘ, ʭʝʤʠʿʘ ʠ ʛʝʦʛʨʘʬʠʿʘ (ʬʠʟʠʯʢʘ ʛʝʦʛʨʘʬʠʿʘ) ʫ ʥʘʰʝʤ ʦʙʨʘʟʦʚʥʦʤ 

ʩʠʩʪʝʤʫ: 

¶ ɾʠʚʠ ʩʠʩʪʝʤʠ (ʩʪʨʫʢʪʫʨʘ ʠ ʬʫʥʢʮʠʿʝ ˂ʝʣʠʿʝ; ʯʦʚʝʢ ï ʟʜʨʘʚˀʝ, ʠʩʭʨʘʥʘ, ʥʝʨʚʥʠ 

ʩʠʩʪʝʤ, ʜʠʛʝʩʪʠʚʥʠ, ʢʘʨʜʠʦʚʘʩʢʫʣʘʨʥʠ, ʨʝʩʧʠʨʘʪʦʨʥʠ, ʩʠʩʪʝʤ ʞʣʝʟʜʘ ʩʘ 

ʫʥʫʪʨʘʰˁʠʤ ʣʫʯʝˁʝʤ, ʨʝʧʨʦʜʫʢʮʠʿʘ, ʙʦʣʝʩʪʠ; ʝʚʦʣʫʮʠʿʘ ʞʠʚʠʭ ʩʠʩʪʝʤʘ, ʚʨʩʪʝ 

ʧʦʧʫʣʘʮʠʿʘ, ʙʠʦʜʠʚʝʨʟʠʪʝʪ, ʛʝʥʝʪʩʢʝ ʧʨʦʤʝʥʝ; ʝʢʦʩʠʩʪʝʤʠ; ʙʠʦʩʬʝʨʘ ʠ ʧʠʪʘˁʘ 

ʦʜʨʞʠʚʦʩʪʠ); 

¶ ʅʝʞʠʚʠ ʩʠʩʪʝʤʠ (ʩʪʨʫʢʪʫʨʘ ʤʘʪʝʨʠʿʝ; ʩʚʦʿʩʪʚʘ ʤʘʪʝʨʠʿʝ; ʭʝʤʠʿʩʢʝ ʧʨʦʤʝʥʝ 

ʤʘʪʝʨʠʿʝ; ʢʨʝʪʘˁʝ ʠ ʩʠʣʘ; ʝʥʝʨʛʠʿʘ ʠ ʪʨʘʥʩʬʦʨʤʠʩʘˁʝ ʝʥʝʨʛʠʿʝ; ʫʟʘʿʘʤʥʦ ʜʝʣʦʚʘˁʝ 

ʝʥʝʨʛʠʿʝ ʠ ʤʘʪʝʨʠʿʝ); 
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¶ ɿʝʤˀʘ ʠ ʚʘʩʠʦʥʘ (ʩʘʩʪʘʚ ɿʝʤˀʝ, ʧʨʦʤʝʥʝ ʫ ʧʣʘʥʝʪʠ ɿʝʤˀʠ; ʠʩʪʦʨʠʿʘ ɿʝʤˀʝ ʢʘʦ 

ʧʣʘʥʝʪʝ, ʥʧʨ. ʬʦʩʠʣʠ, ʧʦʨʝʢʣʦ ʠ ʝʚʦʣʫʮʠʿʘ; ɿʝʤˀʘ ʫ ʚʘʩʠʦʥʠ, ʥʧʨ. ʩʦʣʘʨʥʠ ʩʠʩʪʝʤ, 

ʛʨʘʚʠʪʘʮʠʿʘ); 

¶ ʊʝʭʥʦʣʦʛʠʿʘ (ʫʣʦʛʘ ʠ ʟʥʘʯʘʿ ʪʝʭʥʦʣʦʛʠʿʝ; ʦʜʥʦʩ ʥʘʫʢʝ ʠ ʪʝʭʥʦʣʦʛʠʿʝ; ʪʝʭʥʦʣʦʰʢʘ 

ʥʘʯʝʣʘ, ʥʧʨ. ʦʧʪʠʤʠʟʘʮʠʿʘ, ʨʘʟʤʝʥʘ, ʠʟʣʘʛʘˁʝ ʨʠʟʠʢʫ; ʥʘʿʚʘʞʥʠʿʠ ʧʨʠʥʮʠʧʠ ʫ 

ʧʨʠʤʝʥʠ ʪʝʭʥʦʣʦʛʠʿʝ, ʥʧʨ. ʦʛʨʘʥʠʯʝˁʘ, ʠʥʦʚʘʮʠʿʝ, ʧʨʦʥʘʣʘʩʮʠ). 

ʅʘʚʝʜʝʥʠ ʩʘʜʨʞʘʿʠ, ʦʙʣʠʢʦʚʘʥʠ ʫ ʟʘʜʘʪʢʝ, ʠʩʧʠʪʫʿʫ ʩʝ ʥʘ ʪʨʠ ʥʠʚʦʘ ʨʝʣʝʚʘʥʪʥʦʩʪʠ, ʘ ʪʦ ʩʫ 

ʣʠʯʥʠ, ʜʨʫʰʪʚʝʥʠ ʠ ʛʣʦʙʘʣʥʠ ʧʣʘʥ. ʅʘ ʧʨʠʤʝʨ, ʢʘʜʘ ʩʫ ʫ ʧʠʪʘˁʫ ʧʨʠʨʦʜʥʠ ʨʝʩʫʨʩʠ, ʥʘ 

ʣʠʯʥʦʤ ʧʣʘʥʫ ʟʥʘʯʘʿʥʘ ʩʫ ʟʥʘˁʘ ʫʯʝʥʠʢʘ ʦ ʧʦʪʨʦʰˁʠ, ʫʰʪʝʜʠ ʝʥʝʨʛʠʿʝ ʠ ʢʦʨʠʰ˂ʝˁʫ 

ʨʘʟʣʠʯʠʪʠʭ ʝʥʝʨʛʝʥʘʪʘ; ʥʘ ʥʠʚʦʫ ʜʨʫʰʪʚʝʥʝ ʟʘʿʝʜʥʠʮʝ ʦʪʚʘʨʘʿʫ ʩʝ ʧʠʪʘˁʘ ʢʚʘʣʠʪʝʪʘ 

ʞʠʚʦʪʘ, ʧʨʦʠʟʚʦʜˁʝ ʭʨʘʥʝ ʠ ʩʥʘʙʜʝʚʘˁʘ ʝʥʝʨʛʠʿʦʤ; ʘ ʥʘ ʛʣʦʙʘʣʥʦʤ ʥʠʚʦʫ ʟʥʘʯʘʿʥʦ ʿʝ 

ʫʧʨʘʚˀʘˁʝ ʦʙʥʦʚˀʠʚʠʤ ʠ ʥʝʦʙʥʦʚˀʠʚʠʤ ʠʟʚʦʨʠʤʘ ʝʥʝʨʛʠʿʝ ʠʣʠ ʧʠʪʘˁʝ ʨʘʩʪʘ ʧʦʧʫʣʘʮʠʿʝ 

(ʇʘʚʣʦʚʠ˂ ɹʘʙʠ˂ & ɹʘʫʮʘʣ, 2013). 

ʆʩʠʤ ʪʦʛʘ, ʦʜ ʫʯʝʥʠʢʘ ʩʝ ʦʯʝʢʫʿʝ ʜʘ ʨʘʟʫʤʝ ʧʨʠʨʦʜʫ ʥʘʫʯʥʦ ʟʘʩʥʦʚʘʥʠʭ ʟʥʘˁʘ. ʋ PISA 

ʧʨʦʛʨʘʤʫ ʨʘʟʣʠʢʫʿʫ ʩʝ ʜʚʝ ʢʘʪʝʛʦʨʠʿʝ ʟʥʘˁʘ ʦ ʥʘʫʮʠ: 

¶ ɿʥʘˁʘ ʦ ʥʘʫʯʥʦʤ ʠʩʪʨʘʞʠʚʘˁʫ (ʠʟʚʦʨ, ʧʦʨʝʢʣʦ, ʮʠˀʝʚʠ, ʥʘ ʧʨʠʤʝʨ ʜʦʙʠʿʘˁʝ 

ʦʜʛʦʚʦʨʘ ʥʘ ʥʝʢʦ ʥʘʫʯʥʦ ʧʠʪʘˁʝ, ʦʙʿʘʰˁʝˁʝ ʥʝʢʝ ʧʦʿʘʚʝ, ʨʝʰʘʚʘˁʝ ʧʨʘʢʪʠʯʥʦʛ 

ʧʨʦʙʣʝʤʘ; ʝʢʩʧʝʨʠʤʝʥʪʠ ï ʜʠʟʘʿʥ, ʢʦʥʪʨʦʣʘ ʫʩʣʦʚʘ; ʚʨʩʪʝ ʥʘʫʯʥʠʭ ʧʦʜʘʪʘʢʘ; 

ʥʘʯʠʥʠ ʤʝʨʝˁʘ, ʥʧʨ. ʧʦʫʟʜʘʥʦʩʪ, ʤʦʛʫ˂ʥʦʩʪ ʧʨʦʚʝʨʝ, ʚʘʨʠʨʘˁʝ; ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ 

ʨʝʟʫʣʪʘʪʘ ʥʘʫʯʥʠʭ ʠʩʪʨʘʞʠʚʘˁʘ, ʥʧʨ. ʝʤʧʠʨʠʿʩʢʠ, ʧʨʠʚʨʝʤʝʥʠ, ʬʘʣʩʠʬʠʢʦʚʘʥʠ); 

¶ ɿʥʘˁʘ ʦ ʥʘʫʯʥʦʤ ʦʙʿʘʰˁʝˁʫ (ʪʠʧʦʚʠ ʥʘʫʯʥʠʭ ʦʙʿʘʰˁʝˁʘ; ʥʘʯʠʥʠ ʦʙʿʘʰˁʘʚʘˁʘ; 

ʧʨʘʚʠʣʘ, ʥʧʨ. ʣʦʛʠʯʢʘ ʢʦʥʟʠʩʪʝʥʪʥʦʩʪ ʥʘʫʯʥʠʭ ʦʙʿʘʰˁʝˁʘ, ʟʘʩʥʦʚʘʥʦʩʪ ʥʘ 

ʜʦʢʘʟʠʤʘ; ʠʩʭʦʜʠ, ʥʧʨ. ʧʨʦʜʫʢʦʚʘˁʝ ʥʦʚʠʭ ʟʥʘˁʘ, ʤʝʪʦʜʘ ʠ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʠʿʘ) 

(ʇʘʚʣʦʚʠ˂ ɹʘʙʠ˂ & ɹʘʫʮʘʣ, 2013). 

Meʹʫ ʨʘʟʥʦʚʨʩʥʠʤ ʢʦʤʧʝʪʝʥʮʠʿʘʤʘ ʢʦʿʝ ʩʫ ʧʨʝʧʦʟʥʘʪʝ ʢʘʦ ʨʝʣʝʚʘʥʪʥʝ ʟʘ ʨʝʰʘʚʘˁʝ 

ʟʘʜʘʪʘʢʘ ʫ ʦʙʣʘʩʪʠ ʧʨʠʨʦʜʥʠʭ ʥʘʫʢʘ ʥʘ PISA ʪʝʩʪʠʨʘˁʠʤʘ, ʫʦʙʠʯʘʿʝʥʦ ʩʝ ʠʩʪʠʯʫ ʩʣʝʜʝ˂ʝ 

ʢʘʪʝʛʦʨʠʿʝ ʢʦʤʧʝʪʝʥʮʠʿʘ: 

¶ ʈʝʧʨʦʜʫʢʮʠʿʘ - ʆʚʠʤ ʢʣʘʩʪʝʨʦʤ ʦʙʫʭʚʘ˂ʝʥʠ ʩʫ ʿʝʜʥʦʩʪʘʚʥʠ ʟʘʭʪʝʚʠ ʩʤʝʰʪʝʥʠ ʫ 

ʧʦʟʥʘʪ ʢʦʥʪʝʢʩʪ. ʆʜ ʫʯʝʥʠʢʘ ʩʝ ʪʨʘʞʠ ʜʘ ʠʟʚʦʜʝ ʟʘʢˀʫʯʢʝ ʠʣʠ ʜʘʿʫ ʦʙʿʘʰˁʝˁʘ ʢʦʿʘ 

ʧʨʝʜʩʪʘʚˀʘʿʫ ʜʦʩʣʦʚʥʝ ʠʥʪʝʨʧʨʝʪʘʮʠʿʝ ʧʦʜʘʪʘʢʘ.  

¶ ʀʥʪʝʛʨʘʮʠʿʘ - ʀʜʝʥʪʠʬʠʢʦʚʘˁʝ ʿʝʜʥʦʩʪʘʚʥʠʭ ʥʘʫʯʥʠʭ ʧʨʦʙʣʝʤʘ, ʘʣʠ ʫ ʨʘʟʣʠʯʠʪʠʤ 

ʢʦʥʪʝʢʩʪʠʤʘ. ʇʨʠʤʝʥʘ ʿʝʜʥʦʩʪʘʚʥʠʭ ʤʦʜʝʣʘ ʠʩʪʨʘʞʠʚʘˁʘ. ʋʧʦʪʨʝʙʘ ʠ 

ʠʥʪʝʨʧʨʝʪʠʨʘˁʝ ʢʦʥʮʝʧʘʪʘ ʠʟ ʨʘʟʣʠʯʠʪʠʭ ʜʠʩʮʠʧʣʠʥʘ. ɿʘʭʪʝʚʘ ʩʝ ʢʦʨʠʰ˂ʝˁʝ 

ʧʦʜʘʪʘʢʘ ʠʟ ʨʘʟʣʠʯʠʪʠʭ ʠʟʚʦʨʘ, ʩʝʣʝʢʪʦʚʘˁʝ ʠ ʠʥʪʝʛʨʘʮʠʿʘ ʧʦʜʘʪʘʢʘ ʢʦʿʠ ʩʫ 
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ʧʨʝʟʝʥʪʦʚʘʥʠ ʥʘ ʨʘʟʣʠʯʠʪʝ ʥʘʯʠʥʝ, ʧʦʚʝʟʠʚʘˁʝ ʧʦʜʘʪʘʢʘ ʩʘ ʩʠʪʫʘʮʠʿʘʤʘ ʠʟ ʨʝʘʣʥʦʛ 

ʞʠʚʦʪʘ ʠ ʧʨʠʤʝʥʘ ʿʝʜʥʦʩʪʘʚʥʠʭ ʩʪʨʘʪʝʛʠʿʘ ʨʝʰʘʚʘˁʘ ʧʨʦʙʣʝʤʘ.  

¶ ʈʝʬʣʝʢʩʠʚʥʦʩʪ - ʆʚʝ ʢʦʤʧʝʪʝʥʮʠʿʝ ʩʝ ʧʦʿʘʚˀʫʿʫ ʫ ʟʘʜʘʮʠʤʘ ʫ ʢʦʿʠʤʘ ʩʫ ʦʧʠʩʘʥʝ 

ʢʦʤʧʣʝʢʩʥʝ ʞʠʚʦʪʥʝ ʩʠʪʫʘʮʠʿʝ. ʋʯʝʥʠʮʠ ʦʙʨʘʟʣʘʞʫ ʨʝʰʝˁʘ ʜʦ ʢʦʿʠʭ ʩʫ ʜʦʰʣʠ, 

ʨʘʟʤʠʰˀʘʿʫ ʠ ʝʚʘʣʫʠʨʘʿʫ ʨʘʟʣʠʯʠʪʘ ʨʝʰʝˁʘ, ʢʦʨʠʩʪʝ ʥʘʫʯʥʘ ʟʥʘˁʘ ʠ ʘʨʛʫʤʝʥʪʝ ʜʘ 

ʙʠ ʦʙʨʘʟʣʦʞʠʣʠ ʦʜʣʫʢʝ ʥʘ ʣʠʯʥʦʤ, ʜʨʫʰʪʚʝʥʦʤ ʠʣʠ ʛʣʦʙʘʣʥʦʤ ʧʣʘʥʫ (ʇʘʚʣʦʚʠ˂ 

ɹʘʙʠ˂, ɹʘʫʮʘʣ & ʂʫʟʤʘʥʦʚʠ˂, 2009). 

ʆʯʠʛʣʝʜʥʦ, ʨʝʯ ʿʝ ʧʨʦʮʝʩʠʤʘ ʢʦʿʠ ʯʠʥʝ ʢʦʥʪʠʥʫʫʤ ʦʜ ʨʝʧʨʦʜʫʢʮʠʿʝ ʝʣʝʤʝʥʪʘʨʥʠʭ 

ʯʠˁʝʥʠʮʘ ʠ ʧʨʠʤʝʥʝ ʦʩʥʦʚʥʠʭ ʧʨʘʚʠʣʘ ʠ ʧʦʩʪʫʧʘʢʘ ʧʨʝʢʦ ʧʦʚʝʟʠʚʘˁʘ ʨʘʟʣʠʯʠʪʠʭ ʠ 

ʨʘʟʣʠʯʠʪʦ ʨʝʧʨʝʟʝʥʪʦʚʘʥʠʭ ʩʘʜʨʞʘʿʘ ʜʦ ʢʦʤʧʣʝʢʩʥʝ ʝʚʘʣʫʘʮʠʿʝ ʥʘʫʯʥʠʭ ʧʦʜʘʪʘʢʘ ʠʣʠ 

ʤʝʪʦʜʦʣʦʰʢʠʭ ʧʦʩʪʫʧʘʢʘ.  

ɼʝʪʘˀʘʥ ʦʧʠʩ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʠʟʨʘʞʝʥ ʢʨʦʟ ʰʝʩʪ ʥʠʚʦʘ ʥʘʫʯʥʝ ʧʠʩʤʝʥʦʩʪʠ ʜʘʪ ʿʝ ʫ 

ʊʘʙʝʣʠ 2. ʋʿʝʜʥʦ ʩʫ ʧʨʠʢʘʟʘʥʠ ʧʦʜʘʮʠ ʦ ʦʩʪʚʘʨʝʥʦʤ ʧʦʩʪʠʛʥʫ˂ʫ ʫʯʝʥʠʢʘ ʫ ʉʨʙʠʿʠ ʠ 

ʧʨʦʩʝʯʥʦʤ ʧʦʩʪʠʛʥʫ˂ʫ ʫʯʝʥʠʢʘ ʫ OECD ʟʝʤˀʘʤʘ ʟʘ ʧʦʩʣʝʜˁʘ ʪʨʠ ʮʠʢʣʫʩʘ PISA 

ʪʝʩʪʠʨʘˁʘ ʫ ʢʦʿʠʤʘ ʩʫ ʥʘʰʠ ʫʯʝʥʠʮʠ ʫʯʝʩʪʚʦʚʘʣʠ (2006., 2009. ʠ 2012. ʛʦʜʠʥʝ).  

ɸʢʦ ʩʝ ʜʝʪʘˀʥʠʿʝ ʦʩʚʨʥʝʤʦ ʥʘ ʨʝʟʫʣʪʘʪʝ ʠʟ 2012. ʛʦʜʠʥʝ, ʰʪʦ ʿʝ ʧʦʩʣʝʜˁʠ ʮʠʢʣʫʩ PISA 

ʠʩʪʨʘʞʠʚʘˁʘ ʫ ʢʦʤʝ ʩʫ ʫʯʝʩʪʚʦʚʘʣʠ ʧʝʪʥʘʝʩʪʦʛʦʜʠʰˁʘʮʠ ʠʟ ʥʘʰʝ ʟʝʤˀʝ, ʧʦʢʘʟʘʣʦ ʩʝ ʜʘ ʿʝ 

ʥʘʫʯʥʘ ʧʠʩʤʝʥʦʩʪ ʥʘʿʨʘʟʚʠʿʝʥʠʿʘ ʢʦʜ ʫʯʝʥʠʢʘ ʠʟ ʐʘʥʛʘʿʘ ʯʠʿʝ ʿʝ ʧʨʦʩʝʯʥʦ ʧʦʩʪʠʛʥʫ˂ʝ 580 

ʧʦʝʥʘ ʰʪʦ ʿʝ ʟʘ 79 ʧʦʝʥʘ ʚʠʰʝ ʫ ʦʜʥʦʩʫ ʥʘ ʧʨʦʩʝʯʥʦ ʧʦʩʪʠʛʥʫ˂ʝ ʫʯʝʥʠʢʘ ʠʟ OECD ʟʝʤʘˀʘ 

(501). ʆʚʘ ʨʘʟʣʠʢʘ ʦʜʛʦʚʘʨʘ ʝʬʝʢʪʫ ʜʚʝ ʛʦʜʠʥʝ ʰʢʦʣʦʚʘˁʘ ʫ OECD ʟʝʤˀʘʤʘ (40 ʧʦʝʥʘ ʧʦ 

ʛʦʜʠʥʠ). ʋʯʝʥʠʢʝ ʠʟ ʐʘʥʛʘʿʘ ʩʣʝʜʝ ʫʯʝʥʠʮʠ ʠʟ ʍʦʥʛ ʂʦʥʛʘ (555), ʉʠʥʛʘʧʫʨʘ (551), ɱʘʧʘʥʘ 

(547), ʌʠʥʩʢʝ (545) ʠ ɽʩʪʦʥʠʿʝ (541). ɸʢʦ ʩʝ ʧʦʩʤʘʪʨʘʿʫ ʩʘʤʦ ʝʚʨʦʧʩʢʝ ʟʝʤˀʝ ʥʘʿʚʠʰʠ 

ʥʠʚʦ ʥʘʫʯʥʝ ʧʠʩʤʝʥʦʩʪʠ ʦʩʠʤ ʫʯʝʥʠʢʘ ʠʟ ʌʠʥʩʢʝ ʠ ɽʩʪʦʥʠʿʝ ʠʤʘʿʫ ʫʯʝʥʠʮʠ ʠʟ ʇʦˀʩʢʝ 

(526), ʃʠʭʝʥʰʪʘʿʥʘ (525) ʠ ʅʝʤʘʯʢʝ (524). ʋ ʦʜʥʦʩʫ ʥʘ OECD ʧʨʦʩʝʢ (501), ʥʠʚʦ ʥʘʫʯʥʝ 

ʧʠʩʤʝʥʦʩʪʠ ʫʯʝʥʠʢʘ ʫ ʉʨʙʠʿʠ (445) ʥʠʞʠ ʿʝ ʟʘ 56 ʧʦʝʥʘ. ʆʚʘ ʨʘʟʣʠʢʘ ʦʜʛʦʚʘʨʘ ʝʬʝʢʪʫ 

ʿʝʜʥʝ ʠ ʧʦ ʛʦʜʠʥʝ ʰʢʦʣʦʚʘˁʘ ʫ OECD ʟʝʤˀʘʤʘ (ʇʘʚʣʦʚʠ˂ ɹʘʙʠ˂ & ɹʘʫʮʘʣ, 2013). 

ʉʘ ʧʨʦʩʝʯʥʠʤ ʧʦʩʪʠʛʥʫ˂ʝʤ ʦʜ 445 ʧʦʝʥʘ 2012. ʛʦʜʠʥʝ ʫʯʝʥʠʮʠ ʠʟ ʉʨʙʠʿʝ ʩʫ ʙʠʣʠ ʥʝʰʪʦ 

ʙʦˀʠ ʥʝʛʦ 2009. ʛʦʜʠʥʝ, ʘʣʠ ʨʘʟʣʠʢʘ ʦʜ 2 ʧʦʝʥʘ ʥʠʿʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ. ʐʪʦ ʩʝ ʪʠʯʝ 

ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʥʘ ʪʝʩʪʠʨʘˁʠʤʘ 2006. ʠ 2003. ʛʦʜʠʥʝ, ʦʥʘ ʩʫ ʦʙʘ ʧʫʪʘ ʙʠʣʘ ʠʩʪʘ, 436 

ʧʦʝʥʘ. ʉʪʘʪʠʩʪʠʯʢʘ ʘʥʘʣʠʟʘ ʧʦʢʘʟʫʿʝ ʜʘ ʿʝ ʪʦʢʦʤ ʯʝʪʠʨʠ ʮʠʢʣʫʩʘ PISA ʪʝʩʪʠʨʘˁʘ, ʦʜ 2003. 

ʜʦ 2012. ʛʦʜʠʥʝ, ʧʨʦʩʝʯʥʦ ʧʦʩʪʠʛʥʫ˂ʝ ʫʯʝʥʠʢʘ ʫ ʦʙʣʘʩʪʠ ʥʘʫʯʥʝ ʧʠʩʤʝʥʦʩʪʠ ʧʨʘʢʪʠʯʥʦ 

ʦʩʪʘʣʦ ʥʘ ʠʩʪʠʤ ʥʠʚʦʫ ʢʦʿʠ ʥʠʿʝ ʟʘʜʦʚʦˀʘʚʘʿʫ˂ʠ (ʇʘʚʣʦʚʠ˂ ɹʘʙʠ˂ & ɹʘʫʮʘʣ, 2013).ɼʘ 

ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʫ ʉʨʙʠʿʠ ʥʠʩʫ ʟʘʜʦʚʦˀʘʚʘʿʫ˂ʘ ʜʦʢʘʟʫʿʝ ʧʦʜʘʪʘʢ ʦ ʙʨʦʿ ʫʯʝʥʠʢʘ ʢʦʿʠ 

ʥʠʩʫ ʜʦʩʪʠʛʣʠ ʤʠʥʠʤʘʣʥʠ ʥʠʚʦ ʬʫʥʢʮʠʦʥʘʣʥʝ ʧʠʩʤʝʥʦʩʪʠ (ʥʠʚʦ ʜʚʘ). ʅʘʠʤʝ, ʥʘ 

ʧʦʩʣʝʜˁʝʤ ʪʝʩʪʠʨʘˁʫ, 2012. ʛʦʜʠʥʝ, 35% ʫʯʝʥʠʢʘ ʫ ʉʨʙʠʿʠ ʥʠʿʝ ʜʦʩʪʠʛʣʦ ʥʠʚʦ 

ʬʫʥʢʮʠʦʥʘʣʥʝ ʧʠʩʤʝʥʦʩʪʠ ʫ ʜʦʤʝʥʫ ʧʨʠʨʦʜʥʠʭ ʥʘʫʢʘ.  
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ʅʘ ʰʝʩʪʦʤ ʥʠʚʦʫ ʫʯʝʥʠʮʠ ʤʦʛʫ ʜʘ ʠʜʝʥʪʠʬʠʢʫʿʫ, 

ʦʙʿʘʰˁʘʚʘʿʫ ʠ ʧʨʠʤʝˁʫʿʫ ʟʥʘˁʘ ʠʟ ʧʦʿʝʜʠʥʠʭ ʥʘʫʯʥʠʭ 

ʜʠʩʮʠʧʣʠʥʘ ʠ ʟʥʘˁʘ ʦ ʥʘʫʯʥʦʤ ʤʝʪʦʜʫ ʫ ʰʠʨʦʢʦʤ 

ʨʘʩʧʦʥʫ ʢʦʤʧʣʝʢʩʥʠʭ ʞʠʚʦʪʥʠʭ ʩʠʪʫʘʮʠʿʘ. ʆʥʠ ʤʦʛʫ ʜʘ 

ʧʦʚʝʟʫʿʫ ʠʥʬʦʨʤʘʮʠʿʝ ʠ ʦʙʿʘʰˁʝˁʘ ʠʟ ʨʘʟʣʠʯʠʪʠʭ 

ʠʟʚʦʨʘ ʠ ʜʘ ʢʦʨʠʩʪʝ ʜʦʢʘʟʝ ʠʟ ʪʠʭ  ʠʟʚʦʨʘ ʢʘʢʦ ʙʠ 

ʦʙʨʘʟʣʦʞʠʣʠ ʩʚʦʿʝ ʦʜʣʫʢʝ. ʅʝʜʚʦʩʤʠʩʣʝʥʦ ʠ ʜʦʩʣʝʜʥʦ 

ʜʝʤʦʥʩʪʨʠʨʘʿʫ ʥʘʧʨʝʜʥʦ ʥʘʫʯʥʦ ʤʠʰˀʝˁʝ ʠ ʨʝʟʦʥʦʚʘˁʝ. 

ʂʦʨʠʩʪʝ ʥʘʫʯʥʘ ʟʥʘˁʘ ʠ ʘʨʛʫʤʝʥʪʝ ʢʘʢʦ ʙʠ ʦʙʨʘʟʣʦʞʠʣʠ 

ʠ ʦʧʨʘʚʜʘʣʠ ʩʚʦʿʝ ʦʜʣʫʢʝ ʥʘ ʣʠʯʥʦʤ, ʜʨʫʰʪʚʝʥʦʤ ʠʣʠ 

ʛʣʦʙʘʣʥʦʤ  ʧʣʘʥʫ. 

0,0 1,3 0,0 1,1 0,1 1,2 

5 634 

ʅʘ ʧʝʪʦʤ ʥʠʚʦʫ ʫʯʝʥʠʮʠ ʤʦʛʫ ʜʘ ʧʨʝʧʦʟʥʘʿʫ ʥʘʫʯʥʝ  

ʧʨʦʙʣʝʤʝ ʫ ʤʥʦʛʠʤ ʢʦʤʧʣʝʢʩʥʠʤ ʞʠʚʦʪʥʠʤ ʩʠʪʫʘʮʠʿʘʤʘ, 

ʜʘ ʧʨʠʤʝˁʫʿʫ ʥʘʫʯʥʘ ʟʥʘˁʘ ʠ ʢʦʥʮʝʧʪʝ ʫ ʪʠʤ 

ʩʠʪʫʘʮʠʿʘʤʘ, ʢʘʦ ʠ ʜʘ ʧʦʨʝʜʝ, ʩʝʣʝʢʪʫʿʫ ʠ ʝʚʘʣʫʠʨʘʿʫ 

ʥʘʫʯʥʝ ʜʦʢʘʟʝ. ʋ ʩʪʘˁʫ ʩʫ ʜʘ ʢʦʨʠʩʪʝ ʜʦʙʨʦ ʨʘʟʚʠʿʝʥʝ 

ʠʩʪʨʘʞʠʚʘʯʢʝ ʩʧʦʩʦʙʥʦʩʪʠ, ʧʦʚʝʟʫʿʫ ʟʥʘˁʘ ʠ ʩʪʠʯʫ 

ʢʨʠʪʠʯʢʝ ʫʚʠʜʝ. ʊʘʢʦʹʝ, ʟʘʩʥʠʚʘʿʫ ʦʙʿʘʰˁʝˁʘ ʥʘ 

ʘʨʛʫʤʝʥʪʠʤʘ ʠ ʜʦʢʘʟʠʤʘ ʢʦʿʠ ʧʨʦʠʟʠʣʘʟʝ ʠʟ ʢʨʠʪʠʯʢʝ 

ʘʥʘʣʠʟʝ. 

0,8 9,0 1,0 8,5 1,7 8,1 

4 559 

ʅʘ ʯʝʪʚʨʪʦʤ ʥʠʚʦʫ ʫʯʝʥʠʮʠ ʫʚʠʹʘʿʫ ʟʥʘʯʘʿ ʠ ʫʣʦʛʫ ʥʘʫʢʝ 

ʠ ʪʝʭʥʦʣʦʛʠʿʝ ʫ ʜʘʥʘʰˁʝʤ ʚʨʝʤʝʥʫ. ʉʝʣʝʢʪʫʿʫ ʠ 

ʠʥʪʝʛʨʠʰʫ ʦʙʿʘʰˁʝˁʘ ʠʟ ʨʘʟʣʠʯʠʪʠʭ ʥʘʫʯʥʠʭ 

ʜʠʩʮʠʧʣʠʥʘ ʠ ʧʨʠʤʝˁʫʿʫ ʠʭ ʫ ʨʘʟʣʠʯʠʪʠʤ ʞʠʚʦʪʥʠʤ 

ʩʠʪʫʘʮʠʿʘʤʘ. ʋʯʝʥʠʮʠ ʥʘ ʦʚʦʤ ʥʠʚʦʫ ʧʨʦʮʝˁʫʿʫ ʚʣʘʩʪʠʪʝ 

ʘʢʮʠʿʝ ʠ ʩʘʦʧʰʪʘʚʘʿʫ ʦʜʣʫʢʝ ʢʦʨʠʰ˂ʝˁʝʤ ʥʘʫʯʥʠʭ ʟʥʘˁʘ 

ʠ ʜʦʢʘʟʘ. 

 

7,4 29,3 8,1 29,1 9,8 27,4 
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3 485 

ʅʘ ʪʨʝ˂ʝʤ ʥʠʚʦʫ ʫʯʝʥʠʮʠ ʤʦʛʫ ʜʘ ʠʜʝʥʪʠʬʠʢʫʿʫ 

ʿʝʜʥʦʩʪʘʚʥʝ ʥʘʫʯʥʝ ʧʨʦʙʣʝʤʝ ʫ ʨʘʟʣʠʯʠʪʠʤ ʢʦʥʪʝʢʩʪʠʤʘ, 

ʩʝʣʝʢʪʫʿʫ ʯʠˁʝʥʠʮʝ ʠ ʟʥʘˁʘ ʢʘʢʦ ʙʠ ʦʙʿʘʩʥʠʣʠ ʧʦʿʘʚʝ, 

ʧʨʠʤʝˁʫʿʫ ʿʝʜʥʦʩʪʘʚʥʝ ʤʦʜʝʣʝ ʠʣʠ ʩʪʨʘʪʝʛʠʿʝ 

ʠʩʪʨʘʞʠʚʘˁʘ. ʋʯʝʥʠʮʠ ʥʘ ʦʚʦʤ ʥʠʚʦʫ ʤʦʛʫ ʜʘ ʢʦʨʠʩʪʝ ʠ 

ʠʥʪʝʨʧʨʝʪʠʨʘʿʫ ʥʘʫʯʥʝ ʢʦʥʮʝʧʪʝ ʠʟ ʨʘʟʣʠʯʠʪʠʭ 

ʜʠʩʮʠʧʣʠʥʘ ʠ ʜʘ ʠʭ ʧʨʠʤʝˁʫʿʫ ʫ ʨʘʟʣʠʯʠʪʠʤ ʞʠʚʦʪʥʠʤ 

ʩʠʪʫʘʮʠʿʘʤʘ. 

29,2 56,7 31,7 57,7 32,6 54,9 

2 410 

ʅʘ ʜʨʫʛʦʤ ʥʠʚʦʫ ʫʯʝʥʠʮʠ ʧʦʩʝʜʫʿʫ ʥʘʫʯʥʘ ʟʥʘˁʘ ʢʦʿʘ ʠʤ 

ʦʤʦʛʫ˂ʘʚʘʿʫ ʘʜʝʢʚʘʪʥʘ ʦʙʿʘʰˁʝˁʘ ʫ ʧʦʟʥʘʪʠʤ 

ʢʦʥʪʝʢʩʪʠʤʘ ʠʣʠ ʠʟʚʦʹʝˁʝ ʟʘʢˀʫʯʘʢʘ ʠʟ ʿʝʜʥʦʩʪʘʚʥʠʭ 

ʠʩʪʨʘʞʠʚʘˁʘ. ʆʥʠ ʩʫ ʫ ʩʪʘˁʫ ʜʘ ʜʠʨʝʢʪʥʦ ʨʝʟʦʥʫʿʫ ʠ 

ʠʟʚʦʜʝ ʜʦʩʣʦʚʥʝ ʠʥʪʝʨʧʨʝʪʘʮʠʿʝ ʨʝʟʫʣʪʘʪʘ ʥʘʫʯʥʠʭ 

ʠʩʪʨʘʞʠʚʘˁʘ. 

61,5 80,7 68,6 82,1 65,0 80,6 

1 335 

ʅʘ ʧʨʚʦʤ ʥʠʚʦʫ ʫʯʝʥʠʮʠ ʧʦʩʝʜʫʿʫ ʥʘʫʯʥʘ ʟʥʘˁʘ ʢʦʿʘ 

ʤʦʛʫ ʜʘ ʧʨʠʤʝʥʝ ʩʘʤʦ ʫ ʦʛʨʘʥʠʯʝʥʦʤ ʙʨʦʿʫ ʜʦʙʨʦ 

ʧʦʟʥʘʪʠʭ ʩʠʪʫʘʮʠʿʘ. ʋʯʝʥʠʮʠ ʤʦʛʫ ʜʘ ʠʟʚʦʜʝ ʟʘʢˀʫʯʢʝ 

ʢʦʿʠ ʩʫ ʦʯʠʛʣʝʜʥʠ ʠ ʟʘʩʥʦʚʘʥʠ ʥʘ ʝʢʩʧʣʠʮʠʪʥʦ ʜʘʪʠʤ 

ʠʥʬʦʨʤʘʮʠʿʘʤʘ. 

88,1 94,8 89,9 95,1 89,7 95,2 

< 1 ʤʘˁʝ ʦʜ 335  11,9 5,2 10,1 4,9 10,3 4,8 
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ʆʩʠʤ ʉʨʙʠʿʝ, ʫ ʢʘʪʝʛʦʨʠʿʠ ʟʝʤʘˀʘ ʩʘ ʧʨʝʢʦ 30% ʬʫʥʢʮʠʦʥʘʣʥʦ ʥʝʧʠʩʤʝʥʠʭ ʫʯʝʥʠʢʘ 2012. 

ʛʦʜʠʥʝ ʙʠʣʠ ʩʫ ʠ ʂʠʧʘʨ, ʈʫʤʫʥʠʿʘ ʠ ɹʫʛʘʨʩʢʘ, ʘ ʤʝʹʫ ʝʚʨʦʧʩʢʠʤ ʟʝʤˀʘʤʘ ʩʘ ʥʘʿʚʝ˂ʠʤ 

ʙʨʦʿʝʤ ʬʫʥʢʮʠʦʥʘʣʥʦ ʥʝʧʠʩʤʝʥʠʭ ʫʯʝʥʠʢʘ ʠʟʜʚʦʿʠʣʠ ʩʫ ʩʝ ʎʨʥʘ ɻʦʨʘ (51%) ʠ ɸʣʙʘʥʠʿʘ 

(53%). ɿʥʘʯʘʿʘʥ ʙʨʦʿ ʝʚʨʦʧʩʢʠʭ ʟʝʤʘˀʘ ʠʤʘʦ ʿʝ ʠʟʤʝʹʫ 10% ʠ 20% ʫʯʝʥʠʢʘ ʢʦʿʠ ʩʝ ʥʘʣʘʟʝ 

ʠʩʧʦʜ ʥʠʚʦʘ ʜʚʘ, ʘ ʧʦʤʝʥʫʪʝ ʟʝʤˀʝ ʩʘ ʥʘʿʚʠʰʠʤ ʧʨʦʩʝʯʥʠʤ ʧʦʩʪʠʛʥʫ˂ʠʤʘ ʫʯʝʥʠʢʘ ʫ 

ʦʙʣʘʩʪʠ ʧʨʠʨʦʜʥʠʭ ʥʘʫʢʘ, ʠʤʘʣʝ ʩʫ ʤʘˁʝ ʦʜ 10% ʬʫʥʢʮʠʦʥʘʣʥʦ ʥʝʧʠʩʤʝʥʠʭ ʫʯʝʥʠʢʘ. ʋ 

ʐʘʥʛʘʿʫ ʢʦʿʠ ʩʝ ʠʩʪʘʢʘʦ ʥʘʿʚʠʰʠʤ ʧʨʦʩʝʯʥʠʤ ʧʦʩʪʠʛʥʫ˂ʠʤʘ ʫʯʝʥʠʢʘ ʙʨʦʿ ʬʫʥʢʮʠʦʥʘʣʥʦ 

ʥʝʧʠʩʤʝʥʠʭ ʙʠʦ ʿʝ ʤʘˁʠ ʦʜ 3%. 

ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʥʠʚʦʠ ʧʝʪ ʠ ʰʝʩʪ (ʪʘʙʝʣʘ 2) ʧʨʝʜʩʪʘʚˀʘʿʫ ʥʘʿʚʠʰʝ ʥʠʚʦʝ ʨʘʟʚʠʿʝʥʦʩʪʠ 

ʥʘʫʯʥʝ ʢʦʤʧʝʪʝʥʮʠʿʝ ʠ ʧʦʜʨʘʟʫʤʝʚʘʿʫ ʜʘ ʫʯʝʥʠʮʠ ʤʦʛʫ ʜʘ ʠʜʝʥʪʠʬʠʢʫʿʫ ʨʝʣʝʚʘʥʪʥʦ 

ʥʘʫʯʥʦ ʟʥʘˁʝ ʠ ʧʨʠʤʝʥʝ ʛʘ ʥʘ ʩʤʠʩʣʝʥ ʠ ʧʨʦʜʫʢʪʠʚʘʥ ʥʘʯʠʥ ʫ ʨʘʟʣʠʯʠʪʠʤ ʞʠʚʦʪʥʠʤ 

ʩʠʪʫʘʮʠʿʘʤʘ. ʋ ʉʨʙʠʿʠ ʿʝ ʙʠʣʦ ʤʘˁʝ ʦʜ 2% ʫʯʝʥʠʢʘ ʢʦʿʠ ʩʫ ʜʦʩʪʠʛʣʠ ʙʘʨ ʧʝʪʠ ʥʠʚʦ. ʋ 

ʟʥʘʯʘʿʥʦʤ ʙʨʦʿʫ ʝʚʨʦʧʩʢʠʭ ʟʝʤʘˀʘ ʧʨʦʮʝʥʘʪ ʫʯʝʥʠʢʘ ʢʦʿʠ ʩʫ ʜʦʩʪʠʛʣʠ ʥʠʚʦʝ ʧʝʪ ʠ ʰʝʩʪ 

ʙʠʦ ʿʝ ʠʟʤʝʹʫ 5% ʠ 10%, ʘ ʫ ʥʘʿʫʩʧʝʰʥʠʿʠʤ ʟʝʤˀʘʤʘ ʫ ʧʦʛʣʝʜʫ ʧʨʦʩʝʯʥʠʭ ʧʦʩʪʠʛʥʫ˂ʘ ʦʚʘʿ 

ʧʨʦʮʝʥʘʪ ʿʝ ʠʟʤʝʹʫ 10 ʠ 20. ʅʘʿʚʠʰʘ ʧʦʩʪʠʛʥʫ˂ʘ ʦʩʪʚʘʨʠʣʠ ʩʫ ʐʘʥʛʘʿ ʠ ʉʠʥʛʘʧʫʨ ʩʘ ʧʨʝʢʦ 

20% ʫʯʝʥʠʢʘ ʯʠʿʝ ʩʫ ʥʘʫʯʥʝ ʢʦʤʧʝʪʝʥʮʠʿʝ ʥʘ ʦʚʠʤ ʥʠʚʦʠʤʘ.  

ʂʘʦ ʰʪʦ ʿʝ ʧʦʤʝʥʫʪʦ, ʦʩʥʦʚʥʠ ʮʠˀ PISA ʧʨʦʛʨʘʤʘ ʿʝ ʧʨʦʮʝʥʘ ʠ ʧʨʘ˂ʝˁʝ ʩʪʝʧʝʥʘ ʫ ʢʦʤʝ ʩʫ 

ʫʯʝʥʠʮʠ ʢʦʿʠ ʩʝ ʥʘʣʘʟʝ ʥʘ ʢʨʘʿʫ ʧʝʨʠʦʜʘ ʦʧʰʪʝʛ ʦʙʨʘʟʦʚʘˁʘ ʦʚʣʘʜʘʣʠ ʢʦʤʧʝʪʝʥʮʠʿʘʤʘ 

ʚʘʞʥʠʤ ʟʘ ʥʘʩʪʘʚʘʢ ʰʢʦʣʦʚʘˁʘ ʠ ʧʫʥʦ ʫʯʝʰ˂ʝ ʫ ʜʨʫʰʪʚʝʥʠʤ ʪʦʢʦʚʠʤʘ. ʇʦʜʘʮʠ ʢʦʿʠ ʩʝ 

ʦʙʝʟʙʝʹʫʿʫ ʦʚʠʤ ʠʩʪʨʘʞʠʚʘˁʝʤ ʦʤʦʛʫ˂ʘʚʘʿʫ ʜʘ ʩʝ ʫʪʚʨʜʠ ʢʚʘʣʠʪʝʪ, ʧʨʘʚʝʜʥʦʩʪ ʠ 

ʝʬʠʢʘʩʥʦʩʪ ʦʙʨʘʟʦʚʥʦʛ ʩʠʩʪʝʤʘ, ʪʝ ʜʘ ʩʝ ʧʨʘʪʠ ʜʘ ʣʠ ʩʝ ʠ ʫ ʢʦʿʦʿ ʤʝʨʠ ʧʨʦʤʝʥʝ ʫ 

ʦʙʨʘʟʦʚʘˁʫ ʠ ʜʨʫʰʪʚʝʥʦʤ ʢʦʥʪʝʢʩʪʫ ʫ ʢʦʿʝʤ ʩʝ ʦʙʨʘʟʦʚʥʠ ʧʨʦʮʝʩ ʦʜʚʠʿʘ ʦʜʨʘʞʘʚʘʿʫ ʥʘ 

ʢʚʘʣʠʪʝʪ ʦʙʨʘʟʦʚʘˁʘ. ʆʩʠʤ ʪʦʛʘ, ʦʚʠ ʧʦʜʘʮʠ ʤʦʛʫ ʙʠʪʠ ʚʘʞʥʘ ʦʩʥʦʚʘ ʧʨʠ ʧʣʘʥʠʨʘˁʫ ʠ 

ʜʦʥʦʰʝˁʫ ʦʜʣʫʢʘ ʦ ʜʘˀʠʤ ʧʨʘʚʮʠʤʘ ʨʘʟʚʦʿʘ ʦʙʨʘʟʦʚʘˁʘ (ɹʘʫʮʘʣ & ʇʘʚʣʦʚʠ˂ ɹʘʙʠ˂, 

2010).  

ʈʝʟʫʣʪʘʪʠ PISA ʠʩʪʨʘʞʠʚʘˁʘ ʫ ʥʘʰʦʿ ʟʝʤˀʠ ʢʦʨʠʰ˂ʝʥʠ ʩʫ ʫ ʠʟʚʝʩʥʦʿ ʤʝʨʠ ʢʘʦ ʠʥʜʠʢʘʪʦʨ 

ʫ ʨʘʟʚʦʿʫ ʩʪʘʥʜʘʨʜʘ ʧʦʩʪʠʛʥʫ˂ʘ ʟʘ ʢʨʘʿ ʦʙʘʚʝʟʥʦʛ ʠ ʟʘ ʢʨʘʿ ʦʧʰʪʝʛ ʩʨʝʜˁʝʛ ʦʙʨʘʟʦʚʘˁʘ, ʢʘʦ 

ʠ ʧʨʠʣʠʢʦʤ ʨʘʟʚʠʿʘˁʘ ʠ ʜʝʬʠʥʠʩʘˁʘ ʩʪʨʘʪʝʰʢʠʭ ʜʦʢʫʤʝʥʘʪʘ, ʟʘʢʦʥʩʢʠʭ ʠ ʧʦʜʟʘʢʦʥʩʢʠʭ 

ʘʢʘʪʘ (ʇʘʚʣʦʚʠ˂ ɹʘʙʠ˂ & ɹʘʫʮʘʣ, 2013). ʅʘʞʘʣʦʩʪ, ʧʨʠʣʠʢʦʤ ʜʝʬʠʥʠʩʘˁʘ ʦʧʰʪʠʭ 

ʤʝʹʫʧʨʝʜʤʝʪʥʠʭ ʢʦʤʧʝʪʝʥʮʠʿʘ, ʜʦʚʦˀʥʦ ʧʘʞˁʝ ʥʠʿʝ ʧʦʩʚʝ˂ʝʥʦ ʧʦʜʩʪʠʮʘˁʫ ʨʘʟʚʦʿʘ 

ʤʘʪʝʤʘʪʠʯʢʝ ʠ ʥʘʫʯʥʝ ʧʠʩʤʝʥʦʩʪʠ ʢʦʜ ʫʯʝʥʠʢʘ, ʰʪʦ ʿʝ ʦʯʠʛʣʝʜʘʥ ʧʨʠʤʝʨ ʥʝʫʚʘʞʘʚʘˁʘ 

ʨʝʟʫʣʪʘʪʘ PISA ʠʩʪʨʘʞʠʚʘˁʘ ʫ ʦʚʠʤ ʦʙʣʘʩʪʠʤʘ. 

ʂʘʜʘ ʿʝ ʨʝʯ ʦ ʥʘʩʪʘʚʠ ʧʨʠʨʦʜʥʠʭ ʥʘʫʢʘ, PISA ʧʦʜʘʮʠ ʿʘʩʥʦ ʫʢʘʟʫʿʫ ʜʘ ʙʫʜʫ˂ʠ ʥʘʧʦʨʠ 

ʤʦʨʘʿʫ ʙʠʪʠ ʫʩʤʝʨʝʥʠ ʢʘ ʫʥʘʧʨʝʹʠʚʘˁʫ ʪʨʝʥʫʪʥʦ ʜʦʤʠʥʘʥʪʝ ʧʨʝʜʘʚʘʯʢʝ ʥʘʩʪʘʚʝ ʫ ʢʦʿʦʿ 

ʮʝʥʪʨʘʣʥʫ ʫʣʦʛʫ ʠʤʘ ʥʘʩʪʘʚʥʠʢ ʠ ʛʜʝ ʩʝ ʦʜ ʫʯʝʥʠʢʘ ʥʘʿʯʝʰ˂ʝ ʟʘʭʪʝʚʘ ʨʝʧʨʦʜʫʢʮʠʿʘ ʟʥʘˁʘ 

ʠ ʧʨʠʤʝʥʘ ʫʩʪʘˀʝʥʠʭ ʦʙʨʘʟʘʮʘ ʠ ʰʘʙʣʦʥʘ. ʋ ʚʨʝʤʝ ʢʘʜʘ ʩʝ ʰʢʦʣʘ ʥʠʧʦʰʪʦ ʥʝ ʤʦʞʝ 
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ʩʤʘʪʨʘʪʠ ʿʝʜʠʥʠʤ ʠʟʚʦʨʦʤ ʠʥʬʦʨʤʘʮʠʿʘ, ʩʚʝ ʿʝ ʚʘʞʥʠʿʘ ˁʝʥʘ ʫʣʦʛʘ ʫ ʨʘʟʚʠʿʘˁʫ ʚʠʰʠʭ 

ʤʠʩʘʦʥʠʭ ʧʨʦʮʝʩʘ, ʚʝʰʪʠʥʘ ʢʨʠʪʠʯʢʦʛ ʤʠʰˀʝˁʘ, ʦʙʿʝʜʠˁʘʚʘˁʘ ʟʥʘˁʘ ʠʟ ʨʘʟʣʠʯʠʪʠʭ 

ʦʙʣʘʩʪʠ, ʧʨʠʤʝʥʠ ʟʥʘˁʘ ʫ ʨʝʰʘʚʘˁʫ ʢʦʥʢʨʝʪʥʠʭ ʧʨʦʙʣʝʤʘ. ʇʨʠʪʦʤ ʩʝ ʤʦʨʘ ʥʘʛʣʘʩʠʪʠ ʜʘ 

ʦʚʠ ʟʘʭʪʝʚʠ ʥʠʩʫ ʥʦʚʠ. ʇʦʟʥʘʪʦ ʿʝ ʜʘ ʦʜʘʚʥʦ ʧʦʩʪʦʿʝ ʪʘʢʩʦʥʦʤʠʿʝ ʢʦʿʝ ʤʦʛʫ ʧʦʤʦ˂ʠ 

ʥʘʩʪʘʚʥʠʮʠʤʘ ʜʘ ʩʝ ʧʨʠʣʠʢʦʤ ʧʣʘʥʠʨʘˁʘ ʠ ʨʝʘʣʠʟʘʮʠʿʝ ʥʘʩʪʘʚʝ ʫʩʤʝʨʝ ʥʘ ʧʦʜʩʪʠʮʘˁʝ 

ʚʠʰʠʭ ʥʠʚʦʘ ʤʠʰˀʝˁʘ. 

ɱʝʜʥʘ ʦʜ ʥʘʿʰʠʨʝ ʧʨʠʭʚʘ˂ʝʥʠʭ ʪʘʢʩʦʥʦʤʠʿʘ ʫ ʢʦʛʥʠʪʠʚʥʦʿ ʦʙʣʘʩʪʠ ʿʝʩʪʝ ʢʣʘʩʠʬʠʢʘʮʠʿʘ 

ʢʦʿʫ ʿʝ ʿʦʰ 1956. ʛʦʜʠʥʝ ʧʨʝʜʣʦʞʠʦ ɹʝʥ˅ʘʤʠʥ ɹʣʫʤ. ʆʚʘ ʪʘʢʩʦʥʦʤʠʿʘ ʟʘʤʠʰˀʝʥʘ ʿʝ ʢʘʦ 

ʚʦʜʠʯ ʧʨʠ ʦʙʣʠʢʦʚʘˁʫ ʩʧʝʮʠʬʠʯʥʠʭ ʮʠˀʝʚʘ ʥʘ ʦʩʥʦʚʫ ʢʦʿʠʭ ʩʝ ʤʦʛʫ ʧʣʘʥʠʨʘʪʠ ʠ 

ʧʨʦʮʝˁʠʚʘʪʠ ʠʩʭʦʜʠ ʫʯʝˁʘ. ʇʦʜʝˀʝʥʘ ʿʝ ʫ ʰʝʩʪ ʥʠʚʦʘ ʢʦʛʥʠʪʠʚʥʦʛ ʜʝʣʦʚʘˁʘ, ʢʦʿʠ ʩʫ 

ʧʦʨʝʹʘʥʠ ʧʦ ʭʠʿʝʨʘʨʭʠʿʩʢʦʤ ʦʙʨʘʩʮʫ ï ʦʜ ʿʝʜʥʦʩʪʘʚʥʠʭ ʤʠʩʘʦʥʠʭ ʦʧʝʨʘʮʠʿʘ ʤʝʤʦʨʠʩʘˁʘ, 

ʧʨʝʢʦ ʨʘʟʫʤʝʚʘˁʘ ʠ ʧʨʠʤʝʥʝ, ʜʦ ʩʣʦʞʝʥʠʭ ʦʧʝʨʘʮʠʿʘ ʘʥʘʣʠʟʝ, ʩʠʥʪʝʟʝ ʠ ʝʚʘʣʫʘʮʠʿʝ. ʋʟ 

ʩʚʘʢʠ ʥʠʚʦ ʜʘʪ ʿʝ ʦʧʠʩ, ʢʘʦ ʠ ʛʣʘʛʦʣʠ ʢʦʿʠʤʘ ʩʝ ʧʨʝʮʠʟʥʠʿʝ ʜʝʬʠʥʠʰʝ ʫʯʝʥʠʢʦʚʦ 

ʧʦʩʪʠʛʥʫ˂ʝ ʥʘ ʦʜʨʝʹʝʥʦʤ ʥʠʚʦʫ. ʆʚʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʿʝ ʠʩʪʦʨʠʿʩʢʠ ʚʝʦʤʘ ʟʥʘʯʘʿʥʘ, ʤʘʜʘ 

ʧʦʩʪʦʿʝ ʢʨʠʪʠʢʝ ʧʨʝ ʩʚʝʛʘ ʭʠʿʝʨʘʨʭʠʿʩʢʦʛ ʦʜʥʦʩʘ ʧʦʿʝʜʠʥʠʭ ʥʠʚʦʘ, ʧʦʩʝʙʥʦ ʧʦʩʣʝʜˁʘ ʪʨʠ 

ʥʠʚʦʘ (Vizek Vidoviĺ et al., 2014). 

ʋ ʪʘʙʝʣʠ 3 ʜʘʪʘ ʿʝ ʿʝʜʥʘ ʦʜ ʥʦʚʠʿʠʭ, ʜʦʥʝʢʣʝ ʠʟʤʝˁʝʥʠʭ ʚʝʨʟʠʿʘ ɹʣʫʤʦʚʝ ʪʘʢʩʦʥʦʤʠʿʝ 

(Vizek Vidoviĺ et al., 2014 ʧʨʝʤʘ Anderson & Krathwohl, 2001). ʋ ʦʚʦʿ ʨʝʚʠʜʠʨʘʥʦʿ ʚʝʨʟʠʿʠ 

ʜʚʘ ʥʘʿʚʠʰʘ ʥʠʚʦʘ ʟʘʤʝˁʝʥʘ ʩʫ ʪʘʢʦ ʜʘ ʩʝ ʥʘ ʚʨʭʫ ʭʠʿʝʨʘʨʭʠʿʝ ʥʘʣʘʟʠ ʩʠʥʪʝʟʘ. ʆʩʠʤ ʪʦʛʘ, 

ʧʨʦʤʝˁʝʥʠ ʩʫ ʥʘʟʠʚʠ ʧʦʿʝʜʥʠʭ ʥʠʚʦʘ, ʪʘʢʦ ʜʘ ʩʝ ʠ ʪʫ ʫʤʝʩʪʦ ʠʤʝʥʠʮʘ ʢʦʨʠʩʪʝ ʛʣʘʛʦʣʠ ʜʘ 

ʙʠ ʩʝ ʜʦʜʘʪʥʦ ʥʘʛʣʘʩʠʦ ʢʘʨʘʢʪʝʨ ʫʯʝˁʘ ʢʘʦ ʧʨʦʮʝʩʘ. ʋ ʩʚʘʢʦʤ ʩʣʫʯʘʿʫ, ʫ ʩʢʣʘʜʫ ʩʘ 

ʘʢʪʫʝʣʥʠʤ ʪʝʥʜʝʥʮʠʿʘʤʘ ʫ ʜʨʫʰʪʚʫ, ʧʨʘʢʪʠʯʘʥ ʟʥʘʯʘʿ ʦʚʝ ʪʘʢʩʦʥʦʤʠʿʝ ʟʘ ʦʙʣʠʢʦʚʘˁʝ 

ʮʠˀʝʚʘ ʧʦʜʫʯʘʚʘˁʘ ʧʦʩʪʘʿʝ ʩʚʝ ʚʝ˂ʠ. 
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ʊɸɹɽʃɸ 3: ʈʝʚʠʜʠʨʘʥʘ ɹʣʫʤʦʚʘ ʪʘʢʩʦʥʦʤʠʿʘ ʫ ʢʦʛʥʠʪʠʚʥʦʤ ʧʦʜʨʫʯʿʫ 

ʎʠˀʝʚʠ ʟʘ ʩʚʘʢʠ ʥʠʚʦ, ʦʧʠʩʘʥʠ ʢʘʦ ʠʩʭʦʜʠ ʫʯʝˁʘ 
ɻʣʘʛʦʣʠ ʢʦʿʠʤʘ ʩʝ ʦʧʠʩʫʿʝ 

ʦʯʝʢʠʚʘʥʦ ʠʟʚʦʹʝˁʝ 

 

I  ʥʠʚʦ ʇʈʀʉɽʊʀʊʀ ʉɽ (ɿʥʘˁʝ)
2
 

ʄʦʛʫ˂ʥʦʩʪ ʨʝʧʨʦʜʫʢʮʠʿʝ ʥʘʫʯʝʥʦʛ ʫ ʠʟʚʦʨʥʦʤ 

ʦʙʣʠʢʫ. 

ɼʝʬʠʥʠʩʘʪʠ, ʥʘʙʨʦʿʘʪʠ, 

ʦʧʠʩʘʪʠ, ʧʦʨʝʹʘʪʠ, 

ʧʦʥʦʚʠʪʠ, ʠʤʝʥʦʚʘʪʠ, 

ʠʩʧʨʠʯʘʪʠ 

 

II  ʥʠʚʦ ʉʍɺɸʊʀʊʀ (ʈʘʟʫʤʝʚʘˁʝ) 

ʋʦʯʘʚʘˁʝ ʠ ʧʦʚʝʟʠʚʘˁʝ ʛʣʘʚʥʠʭ ʠʜʝʿʘ, ʦʧʠʩʚʘˁʝ 

ʪʦʢʘ ʜʦʛʘʹʘʿʘ ʠʣʠ ʧʨʦʮʝʩʘ. 

ʂʣʘʩʠʬʠʢʦʚʘʪʠ, 

ʧʨʝʧʦʟʥʘʪʠ, ʠʟʜʚʦʿʠʪʠ, 

ʩʘʞʝʪʠ, ʧʨʝʦʙʣʠʢʦʚʘʪʠ, 

ʠʟʨʘʟʠʪʠ, ʦʙʿʘʩʥʠʪʠ 

 

III  ʥʠʚʦ ʇʈʀʄɽʅʀʊʀ (ʇʨʠʤʝʥʘ) 

ʈʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ ʫ ʥʦʚʦʿ ʩʠʪʫʘʮʠʿʠ ʧʨʠʤʝʥʦʤ 

ʩʪʝʯʝʥʦʛ ʟʥʘˁʘ ʠ ʧʨʘʚʠʣʘ ʥʘ ʥʦʚ ʥʘʯʠʥ. 

ʇʨʠʤʝʥʠʪʠ, ʠʟʘʙʨʘʪʠ, 

ʧʦʢʘʟʘʪʠ, ʫʧʦʪʨʝʙʠʪʠ, 

ʠʟʚʝʩʪʠ, ʨʝʰʠʪʠ, 

ʠʩʧʣʘʥʠʨʘʪʠ, ʧʨʠʢʘʟʘʪʠ 

 

IV  ʥʠʚʦ ɸʅɸʃʀɿʀʈɸʊʀ (ɸʥʘʣʠʟʘ) 

ʈʘʰʯʣʘˁʠʚʘˁʝ ʠʥʬʦʨʤʘʮʠʿʘ ʢʘʢʦ ʙʠ ʩʝ ʫʪʚʨʜʠʣʠ 

ʫʟʨʦʮʠ ʠ ʧʦʩʣʝʜʠʮʝ, ʠʟʚʝʣʠ ʜʦʢʘʟʠ ʠ ʟʘʢˀʫʯʮʠ ʠ 

ʧʦʜʨʞʘʣʘ ʛʝʥʝʨʘʣʠʟʘʮʠʿʘ. 

ɸʥʘʣʠʟʠʨʘʪʠ, ʧʨʦʮʝʥʠʪʠ, 

ʫʧʦʨʝʜʠʪʠ, ʨʘʟʣʠʢʦʚʘʪʠ, 

ʢʦʤʝʥʪʘʨʠʩʘʪʠ, ʟʘʢˀʫʯʠʪʠ, 

ʧʨʦʨʘʯʫʥʘʪʠ, ʧʨʦʚʝʨʠʪʠ, 

ʧʨʝʠʩʧʠʪʘʪʠ 

 

V ʥʠʚʦ ʇʈʆʉʋɫʀɺɸʊʀ (ɽʚʘʣʫʘʮʠʿʘ) 

ʄʦʛʫ˂ʥʦʩʪ ʚʨʝʜʥʦʚʘˁʘ ʠ ʢʨʠʪʠʯʢʦʛ ʦʜʥʦʩʘ ʧʨʝʤʘ 

ʯʠˁʝʥʠʮʘʤʘ, ʤʦʛʫ˂ʥʦʩʪ ʧʨʦʮʝʥʝ ʦʧʨʘʚʜʘʥʦʩʪʠ 

ʠʜʝʿʘ ʠ/ʠʣʠ ʢʚʘʣʠʪʝʪʘ ʧʦʩʪʠʛʥʫ˂ʘ. 

ʇʨʦʮʝʥʠʪʠ, ʟʘʩʪʫʧʘʪʠ 

ʤʠʰˀʝˁʝ, ʠʟʘʙʨʘʪʠ ʦʧʮʠʿʫ, 

ʧʦʜʨʞʘʪʠ, ʚʨʝʜʥʦʚʘʪʠ, 

ʦʜʙʨʘʥʠʪʠ ʩʪʘʚ 

 

VI  ʥʠʚʦ ʉʊɺɸʈɸʊʀ (ʉʠʥʪʝʟʘ) 

ʄʦʛʫ˂ʥʦʩʪ ʩʪʚʘʨʘˁʘ ʥʦʚʠʭ ʠʜʝʿʘ, ʨʝʰʝˁʘ, 

ʩʠʥʝʪʠʟʠʨʘˁʝ ʙʠʪʥʦʛ, ʫʦʯʘʚʘˁʝ ʥʦʚʠʭ ʦʙʨʘʟʘʮʘ. 

ʇʨʝʫʨʝʜʠʪʠ, ʩʘʢʫʧʠʪʠ, 

ʩʪʚʦʨʠʪʠ, ʧʨʝʜʣʦʞʠʪʠ, 

ʧʣʘʥʠʨʘʪʠ, ʦʨʛʘʥʠʟʦʚʘʪʠ, 

ʨʘʟʚʠʪʠ, ʬʦʨʤʫʣʠʩʘʪʠ 

 

                                                 
2
 ʋ ʟʘʛʨʘʜʠ ʩʝ ʥʘʣʘʟʝ ʩʪʘʨʠʿʠ ʥʘʟʠʚʠ ʟʘ ʦʜʨʝʹʝʥʠ ʥʠʚʦ. 
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2.2.2. ʇʨʠʥʮʠʧʠ ʠ ʚʝʣʠʢʝ ʠʜʝʿʝ ʥʘʫʯʥʦʛ ʦʙʨʘʟʦʚʘˁʘ 

ʅʘ ʦʚʦʤ ʤʝʩʪʫ ʧʨʠʢʣʘʜʥʦ ʿʝ ʫʢʨʘʪʢʦ ʧʨʝʜʩʪʘʚʠʪʠ ʿʝʜʥʫ ʦʜ ʥʝʜʘʚʥʠʭ ʠʥʠʮʠʿʘʪʠʚʘ ʫ 

ʦʙʣʘʩʪʠ ʥʘʫʯʥʦʛ ʦʙʨʘʟʦʚʘˁʘ ʯʠʿʠ ʘʫʪʦʨʠ ʩʫ ʝʤʠʥʝʥʪʥʠ ʠʩʪʨʘʞʠʚʘʯʠ ʫ ʦʙʣʘʩʪʠ ʦʙʨʘʟʦʚʘˁʘ 

ʥʘ ʯʝʣʫ ʩʘ ɺʠʥ ʍʘʨʣʝʥ (Wynne Harlen).  

ʅʘʠʤʝ, ʧʨʦʙʣʝʤ ʢʚʘʣʠʪʝʪʘ ʠ ʝʬʠʢʘʩʥʦʩʪʠ ʥʘʫʯʥʦʛ ʦʙʨʘʟʦʚʘˁʘ ʥʝ ʪʠʯʝ ʩʝ ʩʘʤʦ ʥʘʰʝ ʟʝʤˀʝ 

ʠʣʠ ʦʢʨʫʞʝˁʘ, ʚʝ˂ ʿʝ ʧʨʠʩʫʪʘʥ ʠ ʰʠʨʦʤ ɽʚʨʦʧʝ, ʢʘʦ ʠ ʩʚʝʪʘ. ʆʩʠʤ ʪʦʛʘ, ʧʨʦʙʣʝʤ ʩʣʘʙʦʛ 

ʠʥʪʝʨʝʩʦʚʘˁʘ ʤʣʘʜʠʭ ʟʘ ʩʪʫʜʠʿʝ ʧʨʠʨʦʜʥʠʭ ʠ ʪʝʭʥʠʯʢʠʭ ʥʘʫʢʘ ʫ ʟʝʤˀʘʤʘ ɽʋ ʧʨʝʜʩʪʘʚˀʘ 

ʦʟʙʠˀʥʫ ʦʧʘʩʥʦʩʪ ʟʘ ʝʢʦʥʦʤʩʢʠ ʠ ʫʢʫʧʘʥ ʜʨʫʰʪʚʝʥʠ ʨʘʟʚʦʿ. ɹʨʦʿʥʘ ʠʩʪʨʘʞʠʚʘˁʘ ʠ 

ʘʥʘʣʠʟʝ ʜʦʙʠʿʝʥʠʭ ʧʦʜʘʪʘʢʘ ʫʢʘʟʘʣʠ ʩʫ ʜʘ ʿʝ ʿʝʜʘʥ ʦʜ ʦʩʥʦʚʥʠʭ ʫʟʨʦʢʘ ʦʚʘʢʚʦʛ ʩʪʘˁʘ 

ʦʜʨʞʘʚʘˁʝ ʪʨʘʜʠʮʠʦʥʘʣʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʦʙʨʘʟʦʚʘˁʘ (Rocard et al., 2007). ʊʘʢʦʹʝ, ʿʝʜʥʠʤ ʦʜ 

ʫʟʨʦʢʘ ʪʘʢʚʦʛ ʩʪʘˁʘ ʩʤʘʪʨʘ ʩʝ ʨʘʩʧʨʦʩʪʨʘˁʝʥʦ ʤʠʰˀʝˁʝ ʤʣʘʜʠʭ ʜʘ ʧʨʠʨʦʜʥʝ ʥʘʫʢʝ ʢʦʿʝ 

ʩʝ ʠʟʫʯʘʚʘʿʫ ʫ hʢʦʣʠ ʥʝʤʘʿʫ ʤʥʦʛʦ ʚʝʟʝ ʩʘ ʩʪʚʘʨʥʠʤ ʞʠʚʦʪʦʤ, ʪʝ ʠʭ ʩʤʘʪʨʘʿʫ ʥʝʙʠʪʥʠʤ ʟʘ 

ʩʚʦʿʫ ʙʫʜʫ˂ʥʦʩʪ (Harlen, 2010).  

ɻʨʫʧʘ ʘʫʪʦʨʘ ʬʦʨʤʫʣʠʩʘʣʘ ʿʝ ʜʝʩʝʪ ʧʨʠʥʮʠʧʘ ʥʘʫʯʥʦʛ ʦʙʨʘʟʦʚʘˁʘ ʢʦʿʠ ʙʠ ʪʨʝʙʘʣʠ ʥʘ˂ʠ 

ʩʚʦʿʝ ʤʝʩʪʦ ʧʨʠ ʢʨʝʠʨʘˁʫ ʦʙʨʘʟʦʚʥʠʭ ʧʦʣʠʪʠʢʘ ʫʩʤʝʨʝʥʠʭ ʥʘ ʧʦʜʠʟʘˁʝ ʥʠʚʦʘ ʥʘʫʯʥʝ 

ʧʠʩʤʝʥʦʩʪʠ, ʘʣʠ ʠ ʤʦʪʠʚʘʮʠʿʝ ʤʣʘʜʠʭ ʟʘ ʠʟʫʯʘʚʘˁʝ ʧʨʠʨʦʜʥʠʭ ʥʘʫʢʘ (Harlen, 2010). ʆʩʠʤ 

ʪʦʛʘ, ʧʨʠʥʮʠʧʠ ʢʦʿʠ ʩʣʝʜʝ ʤʦʛʫ ʙʠʪʠ ʚʘʞʥʘ ʩʤʝʨʥʠʮʘ ʧʨʠ ʦʙʣʠʢʦʚʘˁʫ ʥʘʩʪʘʚʝ ʧʨʠʨʦʜʥʠʭ 

ʥʘʫʢʘ ʧʦʯʝʚ ʦʜ ʥʘʿʤʣʘʹʝʛ ʫʟʨʘʩʪʘ ʠ ʢʘʦ ʪʘʢʚʠ ʚʘʞʥʠ ʩʫ ʟʘ ʩʚʘʢʦʛ ʫʯʠʪʝˀʘ ʠ ʥʘʩʪʘʚʥʠʢʘ 

ʢʦʿʠ ʩʝ ʙʘʚʝ ʧʨʠʨʦʜʥʠʤ ʥʘʫʢʘʤʘ. 

ɼʝʩʝʪ ʧʨʠʥʮʠʧʘ ʥʘʫʯʥʦʛ ʦʙʨʘʟʦʚʘˁʘ 

ʇʨʠʥʮʠʧ 1: ʐʢʦʣʝ ʙʠ ʪʨʝʙʘʣʦ ʜʘ, ʪʦʢʦʤ ʚʠʰʝʛʦʜʠʰˁʝʛ ʦʙʘʚʝʟʥʦʛ ʰʢʦʣʦʚʘˁʘ, ʢʨʦʟ ʩʚʦʿʝ 

ʧʨʦʛʨʘʤʝ ʥʘʫʯʥʦʛ ʦʙʨʘʟʦʚʘˁʘ, ʩʠʩʪʝʤʘʪʩʢʠ ʨʘʟʚʠʿʘʿʫ ʠ ʧʦʜʩʪʠʯʫ ʨʘʜʦʟʥʘʣʦʩʪ ʫʯʝʥʠʢʘ ʦ 

ʩʚʝʪʫ, ʧʦʢʫʰʘʚʘʿʫ˂ʠ ʜʘ ʠʭ ʟʘʠʥʪʝʨʝʩʫʿʫ ʟʘ ʥʘʫʯʥʝ ʘʢʪʠʚʥʦʩʪʠ ʠ ʨʘʟʫʤʝʚʘˁʝ ʥʘʯʠʥʘ 

ʦʙʿʘʰˁʘʚʘˁʘ ʧʨʠʨʦʜʥʠʭ ʬʝʥʦʤʝʥʘ. 

ʇʨʠʥʮʠʧ 2: ɻʣʘʚʥʘ ʩʚʨʭʘ ʥʘʫʯʥʦʛ ʦʙʨʘʟʦʚʘˁʘ ʿʝ ʜʘ ʦʤʦʛʫ˂ʠ ʩʚʘʢʦʤ ʧʦʿʝʜʠʥʮʫ ʜʘ 

ʫʯʝʩʪʚʫʿʝ ʫ ʜʦʥʦʰʝˁʫ ʦʜʣʫʢʘ, ʜʘ ʧʨʝʫʟʤʝ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʘʢʪʠʚʥʦʩʪʠ ʢʦʿʝ ʩʝ ʪʠʯʫ ˁʝʛʦʚʦʛ 

ʜʦʙʨʘ ʠ ʜʦʙʨʦʙʠʪʠ ʜʨʫʰʪʚʘ ʠ ʦʢʨʫʞʝˁʘ. 

ʇʨʠʥʮʠʧ 3: ʅʘʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠʤʘ ʚʠʰʝʩʪʨʫʢʝ ʮʠˀʝʚʝ. ʆʥʦ ʪʝʞʠ:  

¶ ʈʘʟʫʤʝʚʘˁʫ ʚʝʣʠʢʠʭ ʠʜʝʿʘ ʫ ʥʘʫʮʠ ʢʦʿʝ ʫʢˀʫʯʫʿʫ ʩʘʤʝ ʥʘʫʯʥʝ ʠʜʝʿʝ ʠ ʠʜʝʿʝ ʦ ʥʘʫʮʠ 

ʠ ˁʝʥʦʿ ʫʣʦʟʠ ʫ ʜʨʫʰʪʚʫ; 

¶ ʈʘʟʚʦʿʫ ʥʘʫʯʥʝ ʩʧʦʩʦʙʥʦʩʪʠ ʫ ʚʝʟʠ ʩ ʧʨʠʢʫʧˀʘˁʝʤ ʠ ʫʧʦʪʨʝʙʦʤ ʜʦʢʘʟʘ ʠ  

¶ ʈʘʟʚʦʿʫ ʥʘʫʯʥʦʛ ʩʪʘʚʘ. 
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ʇʨʠʥʮʠʧ 4: ʊʨʝʙʘʣʦ ʙʠ ʜʘ ʩʝ ʿʘʩʥʦ ʫʦʯʘʚʘ ʥʘʧʨʝʜʘʢ ʫ ʮʠˀʝʚʠʤʘ ʥʘʫʯʥʦʛ ʦʙʨʘʟʦʚʘˁʘ, 

ʫʢʘʟʫʿʫ˂ʠ ʥʘ ʠʜʝʿʝ ʢʦʿʝ ʪʨʝʙʘ ʫʩʚʦʿʠʪʠ ʥʘ ʨʘʟʣʠʯʠʪʠʤ ʥʠʚʦʠʤʘ, ʟʘʩʥʦʚʘʥʝ ʥʘ ʧʘʞˀʠʚʦʿ 

ʘʥʘʣʠʟʠ ʢʦʥʮʝʧʘʪʘ ʠ ʪʝʢʫ˂ʠʭ ʠʩʪʨʘʞʠʚʘˁʘ, ʢʘʦ ʠ ʫ ʨʘʟʫʤʝʚʘˁʫ ʩʘʤʦʛ ʫʯʝˁʘ. 

ʇʨʠʥʮʠʧ 5: ʅʘʧʨʝʜʦʚʘˁʝ ʢʘ ʚʝʣʠʢʠʤ ʠʜʝʿʘʤʘ ʙʠ ʪʨʝʙʘʣʦ ʜʘ ʙʫʜʝ ʨʝʟʫʣʪʘʪ ʠʟʫʯʘʚʘˁʘ ʪʝʤʘ 

ʢʦʿʝ ʩʫ ʠʥʪʝʨʝʩʘʥʪʥʝ ʹʘʮʠʤʘ ʠ ʙʠʪʥʝ ʟʘ ˁʠʭʦʚ ʞʠʚʦʪ. 

ʇʨʠʥʮʠʧ 6: ʅʘʫʯʝʥʦ ʙʠ ʪʨʝʙʘʣʦ ʜʘ ʨʝʬʣʝʢʪʫʿʝ ʥʘʫʯʥʦ ʩʘʟʥʘˁʝ ʠ ʥʘʫʯʥʦ ʠʩʪʨʘʞʠʚʘˁʝ 

ʢʦʝʿ ʿʝ ʝʢʩʧʣʠʮʠʪʥʦ ʠ ʫ ʩʢʣʘʜʫ ʩ ʪʝʢʫ˂ʠʤ ʥʘʫʯʥʠʤ ʠ ʦʙʨʘʟʦʚʥʠʤ ʤʠʰˀʝˁʝʤ. 

ʇʨʠʥʮʠʧ 7: ʉʚʝ ʘʢʪʠʚʥʦʩʪʠ ʫ ʦʢʚʠʨʫ ʥʘʫʯʥʠʭ ʢʫʨʠʢʫʣʫʤʘ ʪʨʝʙʘʣʦ ʙʠ ʜʘ ʧʨʦʜʫʙˀʫʿʫ 

ʨʘʟʫʤʝʚʘˁʝ ʥʘʫʯʥʠʭ ʠʜʝʿʘ, ʢʘʦ ʠ ʜʨʫʛʠʭ ʤʦʛʫ˂ʠʭ ʮʠˀʝʚʘ, ʧʦʧʫʪ ʬʘʚʦʨʠʟʦʚʘˁʘ ʚʠʰʠʭ 

ʥʠʚʦʘ ʤʠʰˀʝˁʘ ʠ ʩʧʦʩʦʙʥʦʩʪʠ. 

ʇʨʠʥʮʠʧ 8: ʇʨʦʛʨʘʤʠ ʫʯʝˁʘ ʟʘ ʹʘʢʝ, ʢʘʦ ʠ ʧʦʢʨʝʪʘˁʝ ʦʙʫʢʝ ʠ ʧʨʦʬʝʩʠʦʥʘʣʥʦʛ ʨʘʟʚʦʿʘ 

ʥʘʩʪʘʚʥʠʢʘ ʪʨʝʙʘʣʦ ʙʠ ʜʘ ʙʫʜʫ ʢʦʥʟʠʩʪʝʥʪʥʠ ʩ ʤʝʪʦʜʘʤʘ ʨʘʜʘ ʠ ʥʘʯʠʥʘ ʫʯʝˁʘ, ʢʘʢʦ ʙʠ ʩʝ 

ʧʦʩʪʠʛʣʠ ʮʠˀʝʚʠ ʥʘʚʝʜʝʥʠ ʫ ʇʨʠʥʮʠʧʫ 3. 

ʇʨʠʥʮʠʧ 9: ɽʚʘʣʫʘʮʠʿʘ ʠʤʘ ʢˀʫʯʥʫ ʫʣʦʛʫ ʫ ʥʘʫʯʥʦʤ ʦʙʨʘʟʦʚʘˁʫ. ʌʦʨʤʘʪʠʚʥʦ 

ʦʮʝˁʠʚʘˁʝ ʫʯʝˁʘ ʠ ʩʫʤʘʪʠʚʥʦ ʦʮʝˁʠʚʘˁʝ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʤʦʨʘ ʙʠʪʠ ʧʨʠʤʝˁʝʥʦ ʥʘ 

ʩʚʘʢʠ ʦʜ ʧʦʩʪʘʚˀʝʥʠʭ ʮʠˀʝʚʘ. 

ʇʨʠʥʮʠʧ 10: ʐʢʦʣʩʢʠ ʧʨʦʛʨʘʤʠ ʙʠ, ʥʘʩʪʦʿʝ˂ʠ ʜʘ ʦʩʪʚʘʨʝ ʧʦʩʪʘʚˀʝʥʝ ʮʠˀʝʚʝ, ʪʨʝʙʘʣʦ ʜʘ 

ʧʨʦʤʦʚʠʰʫ ʩʘʨʘʜˁʫ ʠʟʤʝʹʫ ʥʘʩʪʘʚʥʠʢʘ, ʘʥʛʘʞʦʚʘˁʝ ʣʦʢʘʣʥʝ ʟʘʿʝʜʥʠʮʝ, ʢʘʦ ʠ ʫʢˀʫʯʠʚʘˁʝ 

ʥʘʫʯʥʠʢʘ (Harlen, 2010, str. 4). 

ʇʦʤʝʥʫʪʘ ʛʨʫʧʘ ʩʪʨʫʯˁʘʢʘ ʥʘʜʘˀʝ ʿʝ ʜʝʬʠʥʠʩʘʣʘ ʯʝʪʨʥʘʝʩʪ ʚʝʣʠʢʠʭ ʠʜʝʿʘ ʫ ʥʘʫʮʠ (ʜʝʩʝʪ 

ʥʘʫʯʥʠʭ ʠʜʝʿʘ ʠ ʯʝʪʠʨʠ ʠʜʝʿʝ ʦ ʥʘʫʮʠ) ʢʦʿʝ ʿʝ ʥʝʦʧʭʦʜʥʦ ʧʨʠʙʣʠʞʠʪʠ ʠ ʨʘʟʿʘʩʥʠʪʠ 

ʫʯʝʥʠʮʠʤʘ ʫ ʪʦʢʫ ˁʠʭʦʚʦʛ ʦʙʘʚʝʟʥʦʛ ʦʙʨʘʟʦʚʘˁʘ. ʆʩʥʦʚʥʠ ʢʨʠʪʝʨʠʿʫʤʠ ʟʘ ʠʟʙʦʨ ʚʝʣʠʢʠʭ 

ʠʜʝʿʘ ʫ ʥʘʫʮʠ ʙʠʣʠ ʩʫ ʫʥʠʚʝʨʟʘʣʥʦʩʪ ˁʠʭʦʚʝ ʧʨʠʤʝʥʝ, ʤʦʛʫ˂ʥʦʩʪ ʨʘʟʚʠʿʘˁʘ ʢʨʦʟ 

ʨʘʟʣʠʯʠʪʝ ʩʘʜʨʞʘʿʝ, ʢʦʿʠ ʩʫ ʨʝʣʝʚʘʥʪʥʠ, ʠʥʪʝʨʝʩʘʥʪʥʠ ʠ ʤʦʪʠʚʠʰʫ˂ʠ ʠ ʧʨʠʤʝˁʠʚʦʩʪ ʥʘ 

ʥʦʚʝ ʩʘʜʨʞʘʿʝ ʫ ʥʦʚʠʤ ʠ ʥʝʧʦʟʥʘʪʠʤ ʩʠʪʫʘʮʠʿʘʤʘ ʠ ʜʦʛʘʹʘʿʠʤʘ. 
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ʏʝʪʨʥʘʝʩʪ ʚʝʣʠʢʠʭ ʠʜʝʿʘ ʫ ʥʘʫʮʠ 

ʅʘʫʯʥʝ ʠʜʝʿʝ 

1. ʉʚʠ ʤʘʪʝʨʠʿʘʣʠ ʫ ʫʥʠʚʝʨʟʫʤʫ ʩʫ ʩʘʯʠˁʝʥʠ ʦʜ ʩʠ˂ʫʰʥʠʭ ʯʝʩʪʠʮʘ. 

2. ʆʙʿʝʢʪʠ ʥʘ ʨʘʩʪʦʿʘˁʫ ʤʦʛʫ ʜʘ ʜʝʣʫʿʫ ʿʝʜʘʥ ʥʘ ʜʨʫʛʠ. 

3. ʇʨʦʤʝʥʘ ʢʨʝʪʘˁʘ ʥʝʢʦʛ ʦʙʿʝʢʪʘ ʟʘʭʪʝʚʘ ʜʝʣʦʚʘˁʝ ʩʠʣʝ ʥʘ ˁʝʛʘ. 

4. ʋʢʫʧʥʘ ʩʫʤʘ ʝʥʝʨʛʠʿʝ ʫ ʫʥʠʚʝʨʟʫʤʫ ʿʝ ʫʚʝʢ ʠʩʪʘ, ʘʣʠ ʩʝ ʤʦʞʝ ʪʨʘʥʩʬʦʨʤʠʩʘʪʠ ʢʘʜʘ ʩʝ 

ʩʪʚʘʨʠ ʤʝˁʘʿʫ ʠʣʠ ʢʘʜʘ ʦʥʘ ʦʤʦʛʫ˂ʫʿʝ ʜʘ ʩʝ ʪʦ ʜʝʩʠ. 

5. ʉʘʩʪʘʚ ɿʝʤˀʝ ʠ ˁʝʥʝ ʘʪʤʦʩʬʝʨʝ, ʢʘʦ ʠ ʧʨʦʮʝʩʠ ʢʦʿʠ ʩʝ ʜʝʰʘʚʘʿʫ ʫʥʫʪʘʨ ˁʠʭ ʦʙʣʠʢʫʿʫ 

ʧʦʚʨʰʠʥʫ ɿʝʤˀʝ ʠ ˁʝʥʫ ʢʣʠʤʫ. 

6. ʉʦʣʘʨʥʠ ʩʠʩʪʝʤ ʿʝ ʚʨʣʦ ʤʘʣʠ ʜʝʦ ʤʠʣʠʦʥʘ ʛʘʣʘʢʩʠʿʘ ʢʦʿʝ ʯʠʥʝ ʫʥʠʚʝʨʟʫʤ. 

7. ʆʨʛʘʥʠʟʤʠ ʩʫ ʦʨʛʘʥʠʟʦʚʘʥʠ ʥʘ ʙʘʟʠ ˂ʝʣʠʿʘ. 

8. ʆʨʛʘʥʠʟʤʠ ʟʘʭʪʝʚʘʿʫ ʫʪʨʦʰʘʢ ʝʥʝʨʛʠʿʝ ʠ ʩʫʧʩʪʘʥʮʝ ʦʜ ʢʦʿʠʭ ʩʫ ʯʝʩʪʦ ʟʘʚʠʩʥʠ ʠʣʠ ʩʫ 

ʧʨʠʤʦʨʘʥʠ ʜʘ ʩʝ ʟʘ ˁʠʭ ʙʦʨʝ ʩa ʜʨʫʛʠʤ ʦʨʛʘʥʠʟʤʠʤʘ. 

9. ɻʝʥʝʪʩʢʘ ʠʥʬʦʨʤʘʮʠʿʘ ʩʝ ʧʨʝʥʦʩʠ ʦʜ ʿʝʜʥʝ ʥʘ ʜʨʫʛʫ ʛʝʥʝʨʘʮʠʿʫ ʦʨʛʘʥʠʟʘʤʘ. 

10. ɼʠʚʝʨʟʠʪʝʪ ʦʨʛʘʥʠʟʘʤʘ, ʞʠʚʠʭ ʠ ʥʝʩʪʘʣʠʭ, ʨʝʟʫʣʪʘʪ ʿʝ ʝʚʦʣʫʮʠʿʝ. 

 

ʀʜʝʿʝ ʦ ʥʘʫʮʠ 

1. ʅʘʫʢʘ ʧʦʜʨʘʟʫʤʝʚʘ ʜʘ ʟʘ ʩʚʘʢʠ ʝʬʝʢʘʪ ʧʦʩʪʦʿʠ ʿʝʜʘʥ ʠʣʠ ʚʠʰʝ ʫʟʨʦʢʘ. 

2. ʅʘʫʯʥʘ ʦʙʿʘʰˁʝˁʘ, ʪʝʦʨʠʿʝ ʠ ʤʦʜʝʣʠ ʩʫ ʦʥʠ ʢʦʿʠ ʥʘʿʙʦˀʝ ʦʧʠʩʫʿʫ ʧʦʟʥʘʪʝ ʯʠˁʝʥʠʮʝ ʫ 

ʜʘʪʦʤ ʪʨʝʥʫʪʢʫ. 

3. ɿʥʘˁʝ ʩʪʝʯʝʥʦ ʥʘʫʢʦʤ ʿʝ ʫʧʦʪʨʝʙˀʝʥʦ ʫ ʥʝʢʠʤ ʪʝʭʥʦʣʦʛʠʿʘʤʘ ʯʠʿʠ ʧʨʦʠʟʚʦʜʠ ʩʣʫʞʝ 

ˀʫʜʩʢʦʿ ʚʨʩʪʠ. 

4. ʅʘʫʯʥʝ ʧʨʠʤʝʥʝ ʠʤʘʿʫ ʚʨʣʦ ʯʝʩʪʦ ʝʪʠʯʢʝ, ʜʨʫʰʪʚʝʥʝ, ʝʢʦʥʦʤʩʢʝ ʠ ʧʦʣʠʪʠʯʢʝ 

ʠʤʧʣʠʢʘʮʠʿʝ (Harlen, 2010, str. 5). 

ʆʚʘʢʦ ʜʝʬʠʥʠʩʘʥʠ ʧʨʠʥʮʠʧʠ ʥʘʫʯʥʦʛ ʦʙʨʘʟʦʚʘˁʘ, ʫʟ ʚʝʣʠʢʝ ʠʜʝʿʝ ʫ ʥʘʫʮʠ ʤʦʛʫ ʙʠʪʠ 

ʜʦʙʨʘ ʧʦʣʘʟʥʘ ʦʩʥʦʚʘ ʟʘ ʦʙʣʠʢʦʚʘˁʝ ʥʘʩʪʘʚʝ ʧʨʠʨʦʜʥʠʭ ʥʘʫʢʘ ʥʘ ʩʚʠʤ ʦʙʨʘʟʦʚʥʠʤ 

ʥʠʚʦʠʤʘ.  

ʍʘʨʣʝʥ ʠ ʩʘʨʘʜʥʠʮʠ ʩʤʘʪʨʘʿʫ ʜʘ ʿʝ ʥʘʿʝʜʘʝʢʚʘʪʥʠʿʠ ʦʢʚʠʨ ʟʘ ʧʨʠʤʝʥʫ ʦʚʠʭ ʧʨʠʥʮʠʧʘ ʠ 

ʠʜʝʿʘ ʨʝʘʣʠʟʦʚʘˁʝ ʫʯʝˁʘ ʢʨʦʟ ʠʩʪʨʘʞʠʚʘʯʢʝ ʘʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʦʤ IBSE ʧʨʠʩʪʫʧʘ ʥʘʩʪʘʚʠ 
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(Inquiry-based science education) ʠ ʬʦʨʤʘʪʠʚʥʦ ʦʮʝˁʠʚʘˁʝ, ʦʜʥʦʩʥʦ ʫʚʘʞʘʚʘˁʝ 

ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʦʛ
3
 ʧʦʛʣʝʜʘ ʥʘ ʦʙʨʘʟʦʚʥʠ ʧʨʦʮʝʩ. 

                                                 
3
 ʇʦʯʝʪʢʦʤ XX ʚʝʢʘ ʫ ʨʘʟʚʦʿʥʦʿ ʧʩʠʭʦʣʦʛʠʿʠ, ʥʝʟʘʚʠʩʥʦ ʿʝʜʘʥ ʦʜ ʜʨʫʛʦʛ, ʧʦʿʘʚʠʣʘ ʩʫ ʩʝ ʜʚʘ ʫʪʠʮʘʿʥʘ ʧʨʘʚʮʘ ʦ 

ʯʠʥʠʦʮʠʤʘ ʢʦʿʠ ʧʦʜʩʪʠʯʫ ʢʦʛʥʠʪʠʚʥʠ ʨʘʟʚʦʿ. ʇʨʝʜʩʪʘʚʥʠʮʠ ʿʝʜʥʦʛ ʧʨʘʚʮʘ ʩʤʘʪʨʘʿʫ ʜʘ ʿʝ ʨʘʥʠ ʢʦʛʥʠʪʠʚʥʠ 

ʨʘʟʚʦʿ ʧʦʩʣʝʜʠʮʘ ʫʟʘʿʘʤʥʦʛ ʜʝʣʦʚʘˁʘ ʙʠʦʣʦʰʢʦʛ ʩʘʟʨʝʚʘˁʘ ʥʝʨʚʥʠʭ ʩʪʨʫʢʪʫʨʘ ʠ ʩʧʦʥʪʘʥʠʭ ʘʢʪʠʚʥʦʩʪʠ 

ʠʩʪʨʘʞʠʚʘˁʘ ʧʦʿʘʚʘ ʫ ʩʚʝʪʫ ʦʢʦ ʥʘʩ. ʆʩʥʠʚʘʯ ʦʚʦʛ ʧʨʘʚʮʘ ʢʦʿʠ ʩʝ ʥʘʟʠʚʘ ʠʥʜʠʚʠʜʫʘʣʥʠ (ʢʦʛʥʠʪʠʚʥʠ ʠʣʠ 

ʧʩʠʭʦʣʦʰʢʠ) ʢʦʥʩʪʨʫʢʪʠʚʠʟʘʤ ʿʝ ʰʚʘʿʮʘʨʩʢʠ ʧʩʠʭʦʣʦʛ ɾʘʥ ʇʠʿʘʞʝ. ʇʨʝʤʘ ʇʠʿʘʞʝʫ, ʫʥʫʪʨʘʰˁʠ ʤʠʩʘʦʥʠ 

ʩʚʝʪ ʠʟʛʨʘʹʫʿʝ ʩʝ (ʢʦʥʩʪʨʫʠʰʝ) ʥʘ ʦʩʥʦʚʫ ʠʩʢʫʩʪʘʚʘ ʢʦʿʘ ʩʫ ʩʪʝʯʝʥʘ ʢʨʦʟ ʥʝʧʦʩʨʝʜʘʥ ʢʦʥʪʘʢʪ ʠ ʤʘʥʠʧʫʣʘʮʠʿʫ 

ʧʨʝʜʤʝʪʠʤʘ ʫ ʩʧʦˀʘʰˁʝʤ ʩʚʝʪʫ. ɼʨʫʛʠ ʧʨʘʚʘʮ ʟʘʩʪʫʧʘ ʤʠʰˀʝˁʝ ʧʦ ʢʦʿʝʤ ʢˀʫʯʥʫ ʫʣʦʛʫ ʫ ʤʠʩʘʦʥʦʤ ʨʘʟʚʦʿʫ 

ʠʤʘ ʘʩʠʤʝʪʨʠʯʥʘ ʠʥʪʝʨʘʢʮʠʿʘ, ʥʘ ʧʨʠʤʝʨ ʦʜʥʦʩ ʜʝʪʝʪʘ ʩʘ ʦʜʨʘʩʣʠʤ ʦʩʦʙʘʤʘ ʠʟ ˁʝʛʦʚʝ ʩʨʝʜʠʥʝ ʠʣʠ 

ʢʦʤʧʝʪʝʥʪʥʠʿʠʤ ʚʨʰˁʘʮʠʤʘ ʢʦʿʠ ʤʫ ʧʦʤʘʞʫ ʫ ʩʘʟʨʝʚʘˁʫ ʠ ʪʫʤʘʯʝˁʫ ʜʦʛʘʹʘʿʘ. ʅʘʿʫʪʠʮʘʿʥʠʿʠ ʧʨʝʜʩʪʘʚʥʠʢ 

ʦʚʦʛ ʧʨʘʚʮʘ ʢʦʿʠ ʩʝ ʥʘʟʠʚʘ ʩʦʮʠʿʘʣʥʠ ʢʦʥʩʪʨʫʢʪʠʚʠʟʘʤ ʿʝʩʪʝ ʨʫʩʢʠ ʧʩʠʭʦʣʦʛ ʃʘʚ ɺʠʛʦʪʩʢʠ (Vizek Vidoviĺ 

et al., 2014; ʄʠʣʫʪʠʥʦʚʠ˂, 2011). 

ʆʚʘ ʜʚʘ ʧʨʘʚʮʘ ʜʘʿʫ ʚʝʦʤʘ ʚʘʞʥʝ ʩʤʝʨʥʠʮʝ ʟʘ ʦʙʣʠʢʦʚʘˁʝ ʩʘʚʨʝʤʝʥʝ ʥʘʩʪʘʚʥʝ ʧʨaʢʩʝ ʫʩʤʝʨʝʥʝ ʥʘ ʫʯʝʥʠʢʘ ʠ 

ʫʯʝˁʝ. ʋʟʘʿʘʤʥʦ ʩʝ ʜʦʧʫˁʘʚʘʿʫ ʠ ʥʠʢʘʢʦ ʠʭ ʥʝ ʙʠ ʪʨʝʙʘʣʦ ʩʤʘʪʨʘʪʠ ʤʝʹʫʩʦʙʥʦ ʩʫʧʨʦʪʩʪʘʚˀʝʥʠʤ ʦʙʣʠʮʠʤʘ 

ʢʦʥʩʪʨʫʢʪʠʚʠʟʤʘ (Shayer, 2003). 
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2.3. ɸʣʪʝʨʥʘʪʠʚʥʝ ʢʦʥʮʝʧʮʠʿʝ 

ʂʘʦ ʰʪʦ ʿʝ ʨʝʯʝʥʦ, ʚʘʞʘʥ ʩʝʛʤʝʥʪ ʫ ʩʪʠʮʘˁʫ ʥʘʫʯʥʝ ʧʠʩʤʝʥʦʩʪʠ ʧʨʝʜʩʪʘʚˀʘ ʦʚʣʘʜʘʚʘˁ ʝ 

ʩʧʦʩoʙʥʦʰ˂ʫ ʜʘʚʘˁʘ ʥʘʫʯʥʠʭ ʦʙʿʘʰˁʝˁʘ ʧʦʿʘʚʘ ʠ ʧʨʦʮʝʩʘ ʫ ʧʨʠʨʦʜʠ. ʆʩʠʤ ʪʦʛʘ, ʧʨʝʤʘ 

ɺʠʛʦʪʩʢʦʤ (1977), ʧʨʦʮʝʩ ʨʘʟʚʦʿʘ ʠ ʬʦʨʤʠʨʘˁʘ ʩʠʩʪʝʤʘ ʥʘʫʯʥʠʭ ʧʦʿʤʦʚʘ ʫ ʦʩʥʦʚʠ ʿʝ 

ʦʧʰʪʝʛ ʢʦʛʥʠʪʠʚʥʦʛ ʨʘʟʚʦʿʘ ʪʦʢʦʤ ʦʩʥʦʚʥʦʛ ʰʢʦʣʦʚʘˁʘ. ɼʘ ʙʠ ʰʢʦʣʘ, ʦʜʥʦʩʥʦ ʬʦʨʤʘʣʥʦ 

ʠ ʩʠʩʪʝʤʘʪʩʢʦ, ʠʥʩʪʠʪʫʮʠʦʥʘʣʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠʤʘʣʦ ʟʘʠʩʪʘ ʬʦʨʤʘʪʠʚʥʫ ʫʣʦʛʫ ʫ ʦʚʦʤ 

ʚʘʞʥʦʤ ʧʨʦʮʝʩʫ, ʥʘʩʪʘʚa ʙʠ ʤʦʨʘʣʘ ʠʩʧʫˁʘʚʘʪʠ ʜʚʘ ʫʩʣʦʚʘ: 

¶ Kʨʦʟ ʥʘʩʪʘʚʥʠ ʧʨʦʮʝʩ ʫʯʝʥʠʮʠ ʪʨʝʙʘ ʜʘ ʨʘʟʚʠʿʘʿʫ ʥʘʫʯʥʝ ʧʦʿʤʦʚʝ, ʘ ʥʝ ʜʘ ʠʭ 

ʫʩʚʘʿʘʿʫ ʢʘʦ ʛʦʪʦʚʘ ʟʥʘˁʘ; 

¶ ʋ ʧʨʦʮʝʩʫ ʥʘʩʪʘʚʝ ʧʦʪʨʝʙʥʦ ʿʝ ʫʚʘʞʘʚʘʪʠ ʧʦʚʝʟʘʥʦʩʪ ʢʦʿʘ ʧʦʩʪʦʿʠ ʠʟʤʝʹʫ ʣʠʥʠʿʘ 

ʨʘʟʚʦʿʘ ʥʘʫʯʥʠʭ ʠ ʩʧʦʥʪʘʥʠʭ ʧʦʿʤʦʚʘ, ʰʪʦ ʟʥʘʯʠ ʜʘ ʿʝ ʧʦʪʨʝʙʥʦ ʜʘ ʦʜʘʙʨʘʥʠ ʥʘʫʯʥʠ 

ʩʘʜʨʞʘʿʠ ʙʫʜʫ ʧʦʩʨʝʜʦʚʘʥʠ ʢʨʦʟ ʦʜʛʦʚʘʨʘʿʫ˂ʫ ʩʦʮʠʿʘʣʥʫ ʠʥʪʝʨʘʢʮʠʿʫ ʫ ʟʦʥʠ 

ʥʘʨʝʜʥʦʛ ʨʘʟʚʦʿʘ
4
 (ʇʝʪʨʦʚʠ˂, 2013). 

ʀʤʘʿʫ˂ʠ ʦʚʦ ʫ ʚʠʜʫ, ʟʘ ʢʚʘʣʠʪʝʪʥʦ ʨʝʘʣʠʟʦʚʘˁʝ ʥʘʩʪʘʚʝ ʬʠʟʠʢʝ ʚʝʦʤʘ ʿʝ ʚʘʞʥʦ 

ʦʙʝʟʙʝʹʠʚʘˁʝ ʫʩʣʦʚʘ ʟʘ ʢʦʥʮʝʧʪʫʘʣʥʝ ʧʨʦʤʝʥʝ ʢʦʜ ʫʯʝʥʠʢʘ, ʘʣʠ ʧʨʝ ʩʚʝʛʘ ʥʝʦʧʭʦʜʥʦ ʿʝ 

ʧʦʟʥʘʚʘˁʝ ʩʘʤʝ ʧʦʿʘʚʝ ʠ ʧʨʠʨʦʜʝ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ.  

2.3.1. ʐʪʘ ʩʫ ʘʣʪʝʨʥʘʪʠʚʥʝ ʢʦʥʮʝʧʮʠʿʝ? 

ɼʦʙʨʦ ʿʝ ʧʦʟʥʘʪʦ ʜʘ ʠʩʢʫʩʪʚʘ ʩʘ ʨʘʟʣʠʯʠʪʠʤ ʬʠʟʠʯʢʠʤ ʬʝʥʦʤʝʥʠʤʘ ʧʦʜʩʪʠʯʫ ʜʝʮʫ ʜʘ 

ʢʦʥʩʪʨʫʠʰʫ ʩʦʧʩʪʚʝʥʝ ʤʠʩʘʦʥʝ ʤʦʜʝʣʝ ʫ ʮʠˀʫ ʦʙʿʘʰˁʘʚʘˁʘ ʪʠʭ ʬʝʥʦʤʝʥʘ (Carey, 2000; 

Vosniadou, Carretero & Schnotz, 1999). ʆʚʠ ʤʠʩʘʦʥʠ ʤʦʜʝʣʠ ʧʦʤʘʞʫ ʜʝʮʠ ʜʘ 

ʠʥʪʝʨʧʨʝʪʠʨʘʿʫ ʜʦʛʘʹʘʿʝ ʠʟ ʨʝʘʣʥʦʛ ʞʠʚʦʪʘ ʧʨʝ ʟʘʧʦʯʠˁʘˁʘ ˁʠʭʦʚʦʛ ʬʦʨʤʘʣʥʦʛ 

ʧʨʦʫʯʘʚʘˁʘ ʪʦʢʦʤ ʰʢʦʣʦʚʘˁʘ. ɱʦʰ ʿʝ ɺʠʛʦʪʩʢʠ (1977) ʠʩʪʠʮʘʦ ʚʘʞʥʦʩʪ ʩʚʘʢʦʜʥʝʚʥʠʭ, 

ʩʧʦʥʪʘʥʠʭ ʢʦʥʮʝʧʘʪʘ ʢʘʦ ʦʩʥʦʚʝ ʟʘ ʫʩʚʘʿʘˁʝ ʥʘʫʯʥʠʭ ʢʦʥʮʝʧʘʪʘ, ʘʣʠ ʠ ˁʠʭʦʚʘ ʦʛʨʘʥʠʯʝˁʘ 

ʢʘʜʘ ʠʭ ʿʝ ʧʦʪʨʝʙʥʦ ʧʨʠʤʝʥʠʪʠ ʚʘʥ ʢʦʥʪʝʢʩʪʘ ʫ ʢʦʿʝʤ ʩʫ ʦʨʠʛʠʥʘʣʥʦ ʬʦʨʤʠʨʘʥʠ. 

ɿʘʚʠʩʥʦʩʪ ʦʜ ʢʦʥʪʝʢʩʪʘ ʠ ʥʝʜʦʩʪʘʪʘʢ ʫʥʠʚʝʨʟʘʣʥʦʩʪʠ ʦʩʥʦʚʥʝ ʩʫ ʦʜʣʠʢʝ ʩʧʦʥʪʘʥʠʭ 

ʢʦʥʮʝʧʘʪʘ.  

                                                 
4
 ɿʦʥʘ ʥʘʨʝʜʥʦʛ ʨʘʟʚʦʿʘ ʿʝʜʘʥ ʿʝ ʦʜ ʢˀʫʯʥʠʭ ʧʦʿʤʦʚʘ ʩʘʚʨʝʤʝʥʝ ʨʘʟʚʦʿʥʝ ʠ ʧʝʜʘʛʦʰʢʝ ʧʩʠʭʦʣʦʛʠʿʝ. ʆʚʘʿ ʧʦʿʘʤ 

ʫʚʝʦ ʿʝ ɺʠʛʦʪʩʢʠ ʫ ʩʚʦʿʦʿ ʪʝʦʨʠʿʠ  ʢʦʛʥʠʪʠʚʥʦʛ ʨʘʟʚʦʿʘ, ʘ ʚʨʝʤʝʥʦʤ ʿʝ ʧʦʩʪʘʦ ʿʝʜʘʥ ʦʜ ʥʘʿʚʘʞʥʠʿʠʭ ʟʘ 

ʦʙʿʘʰˁʝˁʝ ʧʨʦʮʝʩʘ ʫʯʝˁʘ: ʋʯʝˁʝ ʿʝ ʤʦʛʫ˂ʝ ʩʘʤʦ ʫʢʦʣʠʢʦ ʩʫ ʩʘʜʨʞʘʿʠ ʢʦʿʠ ʩʝ ʫʯʝ ʠ ʥʘʯʠʥ ʥʘ ʢʦʿʠ ʩʝ ʜʝʪʝ 

ʧʦʜʫʯʘʚʘ ʫ ˁʝʛʦʚʦʿ ʟʦʥʠ ʥʘʨʝʜʥʦʛ ʨʘʟʚʦʿʘ. ʀʩʧʦʜ ʪʦʛʘ, ʫ ʟʦʥʠ ʘʢʪʫʝʣʥʦʛ ʨʘʟʚʦʿʘ, ʜʝʪʝ ʚʝ˂ ʟʥʘ ʦʥʦ ʯʝʤʫ ʩʝ 

ʧʦʜʫʯʘʚʘ, ʧʘ ʥʝʤʘ ʥʠʢʘʢʚʦʛ ʥʘʧʨʝʪʢʘ. ʀʟʥʘʜ ʪʦʛʘ, ʫ ʟʦʥʠ ʙʫʜʫ˂ʝʛ ʨʘʟʚʦʿʘ, ʿʝʩʫ ʩʘʜʨʞʘʿʠ ʢʦʿʠ ʩʫ ʧʨʝʪʝʰʢʠ, 

ʥʝʩʘʚʣʘʜʠʚʠ ʟʘ ʜʝʪʝ, ʧʘ ʦʧʝʪ ʥʝʤʘ ʫʯʝˁʘ. ʋ ʟʦʥʠ ʥʘʨʝʜʥʦʛ ʨʘʟʚʦʿʘ ʿʝʜʥʦʛ ʜʝʪʝʪʘ ʫ ʘʩʠʤʝʪʨʠʯʥʦʿ ʠʥʪʝʨʘʢʮʠʿʠ 

ʩʘ ʦʜʨʘʩʣʠʤ ʠ/ʠʣʠ ʜʨʫʛʠʤ ʜʝʪʝʪʦʤ (ʢʦʿʝ ʿʝ ʥʘ ʚʠʰʝʤ ʩʪʫˁʫ ʢʦʛʥʠʪʠʚʥʝ ʟʨʝʣʦʩʪʠ) ʜʝʪʝ ʤʦʞʝ ʨʝʰʠʪʠ ʟʘʜʘʪʘʢ 

ʢʦʿʠ ʩʘʤʦ ʥʝ ʤʦʞʝ ʜʘ ʨʝʰʠ ʥʘ ʩʚʦʤ ʘʢʪʫʝʣʥʦʤ ʥʠʚʦʫ ʨʘʟʚʦʿʘ (ɸʥʪʠ˂, 2010).   
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ʋʚʘʞʘʚʘˁʝ ʟʥʘʯʘʿʘ ʫʯʝʥʠʯʢʠʭ ʧʨʝʜʟʥʘˁʘ ʫ ʧʨʦʮʝʩʫ ʩʪʠʮʘˁʘ ʥʘʫʯʥʝ ʧʠʩʤʝʥʦʩʪʠ ʚʝʦʤʘ ʿʝ 

ʙʠʪʥʦ, ʘ ʧʦʩʝʙʥʦ ʤʝʩʪʦ ʫ ʦʚʦʿ ʦʙʣʘʩʪʠ ʠʤʘ ʪʨʝʪʤʘʥ ʫʯʝʥʠʯʢʠʭ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ. 

ʇʦʜ ʘʣʪʝʨʥʘʪʠʚʥʠʤ ʢʦʥʮʝʧʮʠʿʘʤʘ ʩʤʘʪʨʘʤʦ ʦʥʘ ʩʧʦʥʪʘʥʘ, ʩʚʘʢʦʜʥʝʚʥʘ ʦʙʿʘʰˁʝˁʘ 

ʨʘʟʣʠʯʠʪʠʭ ʧʦʿʘʚʘ ʠ ʧʨʦʮʝʩʘ ʢʦʿʘ ʥʠʩʫ ʫ ʩʢʣʘʜʫ ʩʘ ʘʢʪʫʝʣʥʠʤ ʥʘʫʯʥʠʤ ʩʘʟʥʘˁʠʤʘ, ʘ ʢʦʿʘ 

ʩʫ ʜʫʙʦʢʦ ʫʢʦʨʝˁʝʥʘ ʠ ʯʝʩʪʦ ʚʝʦʤʘ ʦʪʧʦʨʥʘ ʥʘ ʰʢʦʣʩʢʦ ʫʯʝˁʝ (Bransford et al., 2000; 

Etkina, Mestre & OôDonnell, 2005).  

ɸʣʪʝʨʥʘʪʠʚʥʝ ʢʦʥʮʝʧʮʠʿʝ ʯʝʩʪʦ ʩʫ ʧʨʠʩʫʪʥʝ ʢʦʜ ʜʝʮʝ, ʘʣʠ ʠ ʢʦʜ ʦʜʨʘʩʣʠʭ ʥʘʢʦʥ 

ʟʘʚʨʰʝʪʢʘ ʬʦʨʤʘʣʥʦʛ ʦʙʨʘʟʦʚʘˁʘ (Hardy et al. 2006; Treagust & Duit, 2008). ɸʣʪʝʨʥʘʪʠʚʥʝ 

ʢʦʥʮʝʧʮʠʿʝ ʩʫ ʚʝʦʤʘ ʙʨʦʿʥʝ, ʨʘʟʥʦʣʠʢʝ ʠ ʰʠʨʦʢʦ ʟʘʩʪʫʧˀʝʥʝ ʫ ʨʘʟʣʠʯʠʪʠʤ ʥʘʫʯʥʠʤ 

ʜʠʩʮʠʧʣʠʥʘʤʘ
5
 (Duit 2006, 2009; Vosniadou, 2008). 

ʅʘ ʧʨʠʤʝʨ, ʘʣʪʝʨʥʘʪʠʚʥʝ ʢʦʥʮʝʧʮʠʿʝ ʩʫ ʜʫʙʦʢʘ ʫʚʝʨʝˁʘ ʦ ʪʦʤʝ ʜʘ ʪʝʞʘ ʪʝʣʘ ʧʘʜʘʿʫ ʙʨʞʝ 

ʦʜ ʣʘʢʰʠʭ ʠʣʠ ʜʘ ʿʝ ʣʝʪʠ ʪʦʧʣʠʿʝ ʟʘʪʦ ʰʪʦ ʿʝ ɿʝʤˀʘ ʪʘʜʘ ʙʣʠʞʝ ʉʫʥʮʫ
6
.  

ʋ ʤʥʦʛʠʤ ʩʣʫʯʘʿʝʚʠʤʘ, ʫʯʝʥʠʮʠ ʤʦʛʫ ʙʠʪʠ ʜʫʙʦʢʦ ʫʚʝʨʝʥʠ ʫ ʠʩʧʨʘʚʥʦʩʪ ʩʚʦʿʠʭ 

ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʠʤʘʿʫ˂ʫ ʫ ʚʠʜʫ ˁʠʭʦʚʫ ʟʘʩʥʦʚʘʥʦʩʪ ʥʘ ʧʨʝʪʭʦʜʥʠʤ ʠʩʢʫʩʪʚʠʤʘ 

ʠ ʩʠʪʫʘʮʠʿʘʤʘ ʠʟ ʩʚʘʢʦʜʥʝʚʥʦʛ ʞʠʚʦʪʘ ʫ ʢʦʿʠʤʘ ʦʚʠ ʢʦʥʮʝʧʪʠ ʠʟʛʣʝʜʘʿʫ ʚʘʣʠʜʥʦ, ʪʝ 

ʫʯʝʥʠʮʠ ʥʝ ʜʦʞʠʚˀʘʚʘʿʫ ʧʦʪʨʝʙʫ ʟʘ ˁʠʭʦʚʠʤ ʨʝʩʪʨʫʢʪʫʨʠʨʘˁʝʤ (Dole & Sinatra, 1998). 

ʋʯʝʥʠʮʠ ʩʝ ʤʦʛʫ ʩʥʘʞʥʦ ʜʨʞʘʪʠ ʩʚʦʿʠʭ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʠ ʧʨʫʞʘʪʠ ʦʪʧʦʨ ʧʨʝʤʘ 

ʥʘʩʪʘʚʠ ʢʦʿʘ ʠʤʘ ʟʘ ʮʠˀ ʬʦʨʤʠʨʘˁʝ ʥʘʫʯʥʠʭ ʦʙʿʘʰˁʝˁʘ (Chinn & Malhotra, 2002;  Fleer, 

2009; Smith, diSessa & Roschelle, 1993), ʘʣʠ ʚʝʦʤʘ ʿʝ ʯʝʩʪʘ ʩʠʪʫʘʮʠʿʘ ʫ ʢʦʿʦʿ ʫʯʝʥʠʮʠ 

ʫʩʚʘʿʘʿʫ ʨʝʯʥʠʢ ʥʘʫʢʝ ʢʦʿʠʤ ʩʝ ʩʣʫʞʝ ʫ ʰʢʦʣʠ, ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʥʘ ʧʠʪʘˁʘ ʥʘʩʪʘʚʥʠʢʘ, ʜʦʢ ʩʝ 

ʥʘ ʣʠʯʥʦʤ ʧʣʘʥʫ, ʚʘʥ ʥʘʩʪʘʚʝ, ʠ ʜʘˀʝ ʢʦʨʠʩʪʝ ʘʣʪʝʨʥʘʪʠʚʥʠʤ ʢʦʥʮʝʧʮʠʿʘʤʘ (Collins, 

Brown & Newman, 1998; ʄʘzur, 1997). 

ʆʩʠʤ ʪʦʛʘ, ʯʝʩʪʦ ʩʝ ʜʝʰʘʚʘ ʜʘ ʫʯʝʥʠʮʠ ʧʦʢʫʰʘʚʘʿʫ ʜʘ ʢʦʤʙʠʥʫʿʫ ʨʘʟʣʠʯʠʪʝ ʘʩʧʝʢʪʝ 

ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʠ ʥʘʫʯʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʫ ʥʝʢʫ ʚʨʩʪʫ ʭʠʙʨʠʜʥʝ ʪʝʦʨʠʿʝ. ʇʦʟʥʘʪ ʧʨʠʤʝʨ ʦʚʝ 

ʭʠʙʨʠʜʠʟʘʮʠʿʝ ʧʨʝʜʩʪʘʚˀʝʥ ʿʝ ʫ ʨʘʜʫ ɺʦʩʥʠʘʜʫ ʠ ɹʨʝʚʝʨ (Vosniadou & Brewer, 1992): 

ʉʚʘʢʦʜʥʝʚʥʦ ʠʩʢʫʩʪʚʦ ʧʦʜʩʪʠʯʝ ʜʝʮʫ ʜʘ ʚʝʨʫʿʫ ʜʘ ʿʝ ɿʝʤˀʘ ʨʘʚʥʘ. ʂʘʜʘ ʜʝʮʘ ʩʘʟʥʘʿʫ ʜʘ ʿʝ 

ɿʝʤˀʘ ʦʢʨʫʛʣʘ, ʦʥʠ ʤʦʜʠʬʠʢʫʿʫ ʩʚʦʿ ʤʝʥʪʘʣʥʠ ʤʦʜʝʣ ɿʝʤˀʝ ï ʦʜ Ăʨʘʚʥʘñ ʜʦ Ăʨʘʚʥʘ ʠ 

ʦʢʨʫʛʣʘñ (ʢʘʦ ʧʘʣʘʯʠʥʢʘ).  

                                                 
5
ʅʝʢʝ ʦʜ ʙʘʟʘ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʫ ʦʙʣʘʩʪʠ ʧʨʠʨʦʜʥʠʭ ʥʘʫʢʘ ʜʦʩʪʫʧʥʝ ʩʫ ʥʘ 

http://amasci.com/miscon/opphys.html ʠ http://assessment.aaas.org/topics 

6
ʋ ʯʫʚʝʥʦʤ ʜʦʢʫʤʝʥʪʘʨʥʦʤ ʬʠʣʤʫ Ăʇʨʠʚʘʪʥʠ ʫʥʠʚʝʨʟʫʤñ ʩʪʫʜʝʥʪʠʤʘ ʢʦʿʠ ʩʫ ʫʧʨʘʚʦ ʜʠʧʣʦʤʠʨʘʣʠ ʥʘ 

ʋʥʠʚʝʨʟʠʪʝʪʫ ʍʘʨʚʘʨʜ ʧʦʩʪʘʚˀʝʥʦ ʿʝ ʥʝʢʦʣʠʢʦ ʧʠʪʘˁʘ, ʤʝʹʫ ʢʦʿʠʤʘ ʠ ʟʘʰʪʦ ʿʝ ʣʝʪʠ ʪʦʧʣʠʿʝ ʥʝʛʦ ʟʠʤʠ, ʘ 

ʦʜʛʦʚʦʨʠ, ʦʙʣʠʢʦʚʘʥʠ ʧʦʜ ʩʥʘʞʥʠʤ ʫʪʠʮʘʿʝʤ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ, ʫʟʥʝʤʠʨʠʣʠ ʩʫ ʿʘʚʥʦʩʪ ʦʩʘʤʜʝʩʝʪʠʭ 

ʛʦʜʠʥʘ (Sadler, Schneps & Woll, 1989). 

http://amasci.com/miscon/opphys.html
http://assessment.aaas.org/topics
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ʋʟ ʜʝʬʠʥʠʩʘˁʝ ʧʦʿʤʘ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ, ʪʨʝʙʘ ʥʘʛʣʘʩʠʪʠ ʜʘ ʿʝ ʫ ʦʚʦʤ ʨʘʜʫ  

ʦʜʘʙʨʘʥʦ ʢʦʨʠʰ˂ʝˁʝ ʫʧʨʘʚʦ ʦʚʦʛ ʠʟʨʘʟʘ (ʘʣʪʝʨʥʘʪʠʚʥʝ ʢʦʥʮʝʧʮʠʿʝ) ʫʟ ʧʦʪʧʫʥʫ ʩʚʝʩʪ ʦ 

ʧʨʠʩʫʩʪʚʫ ʤʥʦʰʪʚʘ ʨʘʟʣʠʯʠʪʠʭ ʪʝʨʤʠʥʘ ʫ ʦʚʦʿ ʦʙʣʘʩʪʠ (Carey et al., 1989; Champagne & 

Klopfer, 1984; Chinn & Brewer, 1993; diSessa, 1993; Lawson & Weser, 1990; Minstrell, 1992; 

Vosniadou et al., 2001; Wandersee, Mintzes, & Novak, 1994). 

ʅʘ ʤʝʹʫʥʘʨʦʜʥʦʤ ʥʠʚʦʫ ʧʦʩʪʦʿʝ ʙʨʦʿʥʘ ʠʩʪʨʘʞʠʚʘˁʘ ʫ ʦʙʣʘʩʪʠ ʧʩʠʭʦʣʦʛʠʿʝ, ʧʝʜʘʛʦʛʠʿʝ ʠ 

ʤʝʪʦʜʠʢʝ ʨʘʟʣʠʯʠʪʠʭ ʜʠʩʮʠʧʣʠʥʘ, ʫʢˀʫʯʫʿʫ˂ʠ ʠ ʬʠʟʠʢʫ
7
, ʢʦʿʘ ʟʘ ʧʨʝʜʤʝʪ ʠʤʘʿʫ 

ʘʣʪʝʨʥʘʪʠʚʥʝ ʢʦʥʮʝʧʮʠʿʝ. ʋ ʩʫʰʪʠʥʠ, ʨʝʯ ʿʝ ʦ ʧʨʦʙʣʝʤʫ ʢʦʿʠ ʟʘʭʪʝʚʘ ʠʥʪʝʨʜʠʩʮʠʧʣʠʥʘʨʥʠ 

ʧʨʠʩʪʫʧ. ʆʙʣʘʩʪ ʨʘʟʫʤʝʚʘˁʘ ʧʦʿʘʚʘ ʠ ʟʘʢʦʥʠʪʦʩʪʠ ʫ ʧʨʠʨʦʜʠ, ʫ ʪʦʢʫ ʠ ʧʦʩʣʝ ʬʦʨʤʘʣʥʦʛ 

ʦʙʨʘʟʦʚʘˁʘ ʧʨʝʚʘʟʠʣʘʟʠ ʜʦʤʝʥʝ ʿʝʜʥʝ ʥʘʫʢʝ ʠ ʟʘʭʪʝʚʘ ʧʫʥʫ ʩʘʨʘʜˁʫ ʠʩʪʨʘʞʠʚʘʯʘ ʫ 

ʦʙʣʘʩʪʠ ʧʩʠʭʦʣʦʛʠʿʝ, ʧʝʜʘʛʦʛʠʿʝ ʠ ʤʝʪʦʜʠʢʝ, ʘʣʠ ʠ ʥʘʩʪʘʚʥʠʢʘ, ʦʥʠʭ ʢʦʿʠ ʩʫ ʧʨʠʨʦʜʥʦ 

ʥʘʿʙʣʠʞʠ ʫʯʝʥʠʮʠʤʘ. ʅʘʞʘʣʦʩʪ, ʫ ʥʘʰʦʿ ʟʝʤˀʠ ʪʦ ʿʦʰ ʫʚʝʢ ʥʠʿʝ ʫʦʙʠʯʘʿʝʥʘ ʧʨʘʢʩʘ, ʢʘʦ 

ʰʪʦ ʥʠ ʬʝʥʦʤʝʥ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʥʠʿʝ ʜʦʚʦˀʥʦ ʧʨʝʧʦʟʥʘʪ ʠ ʧʨʦʙʣʝʤʘʪʠʟʦʚʘʥ.  

ʀʧʘʢ, ʧʦʪʨʝʙʥʦ ʿʝ ʠʟʜʚʦʿʠʪʠ ʥʝʢʦʣʠʢʦ ʨʘʜʦʚʘ ʫ ʥʘʰʦʿ ʩʨʝʜʠʥʠ ʢʦʿʠ ʦʪʚʘʨʘʿʫ ʦʚʘʿ ʧʨʦʙʣʝʤ 

ʠ ʜʘʿʫ ʜʦʙʨʫ ʧʦʣʘʟʥʫ ʦʩʥʦʚʫ ʟʘ ʙʫʜʫ˂ʘ ʠʩʪʨʘʞʠʚʘˁʘ ʫ ʦʚʦʿ ʦʙʣʘʩʪʠ. 

ʋ ʧʨʚʦʤ ʨʝʜʫ, ʪʦ ʿʝ ʨʘʜ ʉʣʦʙʦʜʘʥʢʝ ɸʥʪʠ˂ ʠʟ 2007. ʛʦʜʠʥʝ ʢʦʿʠ ʩʝ ʙʘʚʠ ʪʝʦʨʠʿʩʢʠʤ 

ʠʩʪʨʘʞʠʚʘˁʝʤ ʬʝʥʦʤʝʥʘ Ăʟʘʙʣʫʜʘ ʫ ʟʥʘˁʫ (misconception), ʦʜʥʦʩʥʦ ʟʘʜʨʞʘʚʘˁʘ (ʧʦʩʣʝ 

ʨʝʜʦʚʥʦʛ ʫʯʝˁʘ ʪʦʢʦʤ ʰʢʦʣʦʚʘˁʘ), ʥʝ-ʥʘʫʯʥʦʛ, ʣʠʯʥʦʛ, ʠʥʪʫʠʪʠʚʥʦʛ ʨʘʟʫʤʝʚʘˁʘ ʩʘʜʨʞʘʿʘ 

ʠʟ ʨʘʟʣʠʯʠʪʠʭ ʥʘʫʯʥʠʭ ʜʠʩʮʠʧʣʠʥʘñ (ɸʥʪʠ˂, 2007, ʩʪʨ. 48). ʋ ʨʘʜʫ ʩʝ ʠʩʪʠʯʝ ʜʘ ʿʝ ʦʚʘʿ 

ʬʝʥʦʤʝʥ ʧʨʠʩʫʪʘʥ ʢʦʜ ʫʯʝʥʠʢʘ, ʩʪʫʜʝʥʘʪʘ, ʘʣʠ ʠ ʦʜʨʘʩʣʠʭ. ʂʘʦ ʦʩʥʦʚʥʠ ʮʠˀ ʨʘʜʘ ʥʘʚʦʜʠ 

ʩʝ ʫʧʦʟʥʘʚʘˁʝ ʥʘʰʝ ʥʘʫʯʥʝ ʠ ʩʪʨʫʯʥʝ ʿʘʚʥʦʩʪʠ ʩʘ ʦʚʠʤ ʬʝʥʦʤʝʥʦʤ ʢʦʿʠ ʿʝ ʩʚʝʧʨʠʩʫʪʘʥ ʫ 

ʧʝʜʘʛʦʰʢʦʿ ʧʨʘʢʩʠ ʘʣʠ ʤʫ ʫ ʥʘʰʦʿ ʩʨʝʜʠʥʠ ʥʠʿʝ ʧʦʩʚʝ˂ʝʥʘ ʦʜʛʦʚʘʨʘʿʫ˂ʘ ʧʘʞˁʘ. ʈʘʜ ʩʝ 

ʜʦʥʝʢʣʝ ʦʩʣʘˁʘ ʥʘ ʪʝʦʨʠʿʩʢʠ ʦʢʚʠʨ ʧʨʦʿʝʢʪʘ ɸʢʪʠʚʥʦ ʫʯʝˁʝ (ʀʚʠ˂, ʇʝʰʠʢʘʥ & Aʥʪʠ˂, 

2001), ʘʣʠ ʩʘ ʿʘʩʥʦʤ ʥʘʤʝʨʦʤ ʜʘ ʩʝ ʟʥʘʯʘʿʥʦ ʧʨʦʜʫʙʠ ʧʨʠʩʪʫʧ ʦʚʦʤ ʚʘʞʥʦʤ ʧʨʦʙʣʝʤʫ.  

ʈʘʜ ʩʝ ʩʘʩʪʦʿʠ ʠʟ ʯʝʪʠʨʠ ʜʝʣʘ. ʇʨʚʠ ʜʝʦ ʩʝ ʙʘʚʠ ʨʘʟʿʘʰˁʘʚʘˁʝʤ ʪʝʨʤʠʥʦʣʦʛʠʿʝ, ʜʨʫʛʠ ʿʝ 

ʧʦʩʚʝ˂ʝʥ ʪʠʧʦʣʦʛʠʿʠ ʟʘʙʣʫʜʘ, ʜʦʢ ʩʫ ʫ ʪʨʝ˂ʝʤ ʜʝʣʫ ʧʨʝʜʩʪʘʚˀʝʥʘ ʜʚʘ ʪʝʦʨʠʿʩʢʘ ʧʨʠʩʪʫʧʘ 

ʢʦʿʘ ʥʘʩʪʦʿʝ ʜʘ ʦʙʿʘʩʥʝ ʬʝʥʦʤʝʥ ʟʘʙʣʫʜʘ: ʪʨʘʜʠʮʠʦʥʘʣʥʠ ʠ ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʠ ʧʦʛʣʝʜ ʥʘ 

ʫʯʝˁʝ ʠ ʫʯʝʥʠʢʘ. ʋ ʟʘʚʨʰʥʦʤ ʜʝʣʫ ʨʘʜʘ ʛʦʚʦʨʠ ʩʝ ʦ ʧʝʜʘʛʦʰʢʠʤ ʠʤʧʣʠʢʘʮʠʿʘʤʘ ʠ ʟʥʘʯʘʿʫ 

ʧʨʦʙʣʝʤʘ ʟʘ ʥʘʩʪʘʚʥʫ ʧʨʘʢʩʫ, ʘ ʢʦʥʢʨʝʪʠʟʫʿʫ ʩʝ ʠ ʧʦʩʪʫʧʮʠ ʟʘ ʧʨʝʚʘʟʠʣʘʞʝˁʝ ʦʚʦʛ 

ʧʨʦʙʣʝʤʘ, ʧʨʝ ʩʚʝʛʘ ʧʦʪʨʝʙʘ ʜʘ ʩʝ ʟʘʙʣʫʜʝ ʫʯʠʥʝ ʚʠʜˀʠʚʠʤ ʫ ʥʘʩʪʘʚʥʦʤ ʧʨʦʮʝʩʫ ʠ ʜʘ ʩʝ 

ʦʩʤʠʩʣʝ ʩʠʪʫʘʮʠʿʝ ʢʦʿʝ ˂ʝ ʢʦʜ ʫʯʝʥʠʢʘ ʠʟʘʟʚʘʪʠ ʢʦʛʥʠʪʠʚʥʠ ʢʦʥʬʣʠʢʪ.  

ʋ ʦʚʦʤ ʨʘʜʫ ʢʦʨʠʰ˂ʝʥ ʿʝ ʪʝʨʤʠʥ ʟʘʙʣʫʜa ʢʘʦ ʧʨʝʚʦʜ ʝʥʛʣʝʩʢʦʛ ʠʟʨʘʟʘ misconception 

ʦʜʥʦʩʥʦ conceptual misunderstandings, ʤʘʜʘ ʠ ʩʘʤʘ ʘʫʪʦʨʢʘ ʠʩʪʠʯʝ ʧʦʩʪʦʿʘˁʝ ʫʧʦʪʨʝʙʝ 

                                                 
7
 ʅʘ ʝʥʛʣʝʩʢʦʤ ʿʝʟʠʢʫ ʫ ʫʧʦʪʨʝʙʠ ʿʝ ʠʟʨʘʟ Physics Education Research (PER). 
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ʨʘʟʣʠʯʠʪʠʭ ʪʝʨʤʠʥʘ ʢʘʦ ʰʪʦ ʩʫ: Ăʧʨʝʜʫʙʝʹʝˁʘ (preconception), ʧʨʝʪʧʦʿʤʦʚʥʦ ʟʥʘˁʝ 

(preconceived notions), ʥʘʠʚʥʘ ʫʚʝʨʝˁʘ (naive beliefs), ʘʣʪʝʨʥʘʪʠʚʥʦ ʧʦʠʤʘˁʝ (alternative 

conception), ʘʣʪʝʨʥʘʪʠʚʥʘ ʫʚʝʨʝˁʘ (alternative beliefs, non-scientific beliefs), ʥʘʠʚʥʦ ʟʥʘˁʝ 

(naive knowledge), ʥʘʠʚʥʝ ʪʝʦʨʠʿʝ (naive theories), ʠʟʤʝʰʘʥʠ ʧʦʿʤʦʚʠ (mixed conceptions)ñ 

(ɸʥʪʠ˂, 2007, ʩʪʨ. 50). 

ʆʩʠʤ ʪʦʛʘ, ʫ ʨʘʜʫ ʿʝ ʜʘʪʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʟʘʙʣʫʜʘ ʫʟ ʥʘʛʣʘʩʘʢ ʜʘ ʿʝ ʬʝʥʦʤʝʥ ʟʘʙʣʫʜʘ 

ʥʝʨʘʩʢʠʜʠʚʦ ʧʦʚʝʟʘʥ ʩʘ ʥʘʩʪʘʚʥʦʤ ʧʨʘʢʩʦʤ, ʦʜʥʦʩʥʦ ʜʘ ʩʚʘʢʠ ʪʠʧ ʟʘʙʣʫʜʘ ʠʩʪʦʚʨʝʤʝʥʦ 

ʫʢˀʫʯʫʿʝ ʠ ʰʢʦʣʩʢʝ ʩʠʪʫʘʮʠʿʝ ʫ ʢʦʿʠʤʘ ʿʝ ʥʘʩʪʘʿʘʦ ʠʣʠ ʩʝ ʠʩʧʦˀʘʚʘ. ʀʟʜʚʦʿʝʥʘ ʩʫ ʯʝʪʠʨʠ 

ʪʠʧʘ ʟʘʙʣʫʜʘ: 

¶ ʏʠ ʝˁʥʠʯʥʝ ʟʘʙʣʫʜʝ,  

¶ ɱʝʟʠʯʢʝ ʟʘʙʣʫʜʝ,  

¶ ɿʘʙʣʫʜʝ ʢʦʿʝ ʥʘʩʪʘʿʫ ʠʟ ʧʨʝʪʧʦʿʤʦʚʥʠʭ ʟʥʘˁʘ
8
 ʠ  

¶ ʉʦʮʠʿʘʣʥʝ ʟʘʙʣʫʜʝ. 

ʂʘʜʘ ʨʘʟʤʦʪʨʠʤʦ ʜʦʤʘ˂ʫ ʣʠʪʝʨʘʪʫʨʫ ʫ ʦʙʣʘʩʪʠ ʤʝʪʦʜʠʢʝ ʥʘʩʪʘʚʝ ʬʠʟʠʢʝ, ʤʦʞʝ ʩʝ ʫʦʯʠʪʠ 

ʜʘ ʿʝ ʬʝʥʦʤʝʥ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʥʘʧʦʢʦʥ ʥʘʰʘʦ ʩʚʦʿʝ ʤʝʩʪʦ ʠ ʪʦ ʫ ʥʘʿʥʦʚʠʿʝʤ 

ʠʟʜʘˁʫ ʫ ʦʚʦʿ ʦʙʣʘʩʪʠ. ʈʝʯ ʿʝ ʦ ʤʦʥʦʛʨʘʬʠʿʠ Ăʇʦʛʣʘʚˀʘ ʤʝʪʦʜʠʢʝ ʥʘʩʪʘʚʝ ʬʠʟʠʢʝñ 

ɲʫʙʠʰʝ ʅʝʰʠ˂ʘ ʠʟ 2015. ʛʦʜʠʥʝ, ʛʜʝ ʩʝ ʫ ʜʝʣʫ ʦ ʦʙʨʘʟʦʚʥʦʤ ʢʦʥʩʪʨʫʢʪʠʚʠʟʤʫ ʥʘ 

ʥʝʢʦʣʠʢʦ ʤʝʩʪʘ ʠʥʩʠʩʪʠʨʘ ʥʘ ʟʥʘʯʘʿʫ ʫʚʘʞʘʚʘˁʘ ʫʯʝʥʠʯʢʠʭ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ. 

ʂʘʜʘ ʩʫ ʫ ʧʠʪʘˁʫ ʢʦʨʠʰ˂ʝʥʠ ʪʝʨʤʠʥʠ, ʦʩʠʤ ʠʟʨʘʟʘ ʘʣʪʝʨʥʘʪʠʚʥʝ ʢʦʥʮʝʧʮʠʿʝ, ʫ ʫʧʦʪʨʝʙʠ 

ʩʫ ʠ ʠʟʨʘʟʠ: ʧʨʝʪʢʦʥʮʝʧʮʠʿʝ, ʘʣʪʝʨʥʘʪʠʚʥʝ ʠʜʝʿʝ ʠ ʠʥʪʫʠʪʠʚʥʝ ʠʜʝʿʝ.  

ʆʩʠʤ ʪʦʛʘ, ʪʨʝʙʘ ʠʩʪʘ˂ʠ ʠ ʥʝʜʘʚʥʠ ʧʨʝʚʦʜ ʥʘ ʩʨʧʩʢʠ ʿʝʟʠʢ
9
 ʩʚʝʪʩʢʠ ʧʨʠʟʥʘʪʦʛ ʧʨʠʨʫʯʥʠʢʘ 

ĂPeer Instruction: A Usersôs Manualñ ɽʨʠʢʘ ʄʘʟʫʨʘ (ʄazur, 1997) ʫ ʠʟʜʘˁʫ ʌʠʟʠʯʢʦʛ 

ʬʘʢʫʣʪʝʪʘ ʫ ɹʝʦʛʨʘʜʫ ʢʦʿʠ ʿʝ ʧʦʩʚʝ˂ʝʥ ʢʘʢʦ ʠʜʝʪʠʬʠʢʦʚʘˁʫ ʫʯʝʥʠʯʢʠʭ ʘʣʪʝʨʥʠʪʠʚʥʠʭ 

ʢʦʥʮʝʧʮʠʿʘ, ʪʘʢʦ ʠ ʜʝʪʘˀʥʦʤ ʦʧʠʩʫ Peer instruction ʥʘʩʪʘʚʥʝ ʩʪʨʘʪʝʛʠʿʝ ʫʩʤʝʨʝʥʝ ʥʘ 

ˁʠʭʦʚʦ ʧʨʝʚʘʟʠʣʘʞʝˁʝ ʠ ʠʟʛʨʘʜˁʫ ʥʘʫʯʥʠʭ ʢʦʥʮʝʧʘʪʘ, ʦ ʯʝʤʫ ˂ʝ ʚʠʰʝ ʙʠʪʠ ʨʝʯʠ ʫ 

ʥʘʨʝʜʥʠʤ ʧʦʛʣʘʚˀʠʤʘ. 

ʊʘʢʦʹʝ, ʢʦʜ ʥʘʩ ʩʫ ʘʣʪʝʨʥʘʪʠʚʥʝ ʢʦʥʮʝʧʮʠʿʝ ʫ ʬʠʟʠʮʠ ʙʠʣʝ ʧʨʝʜʤʝʪ ʠʩʪʨʘʞʠʚʘˁʘ ʫ 

ʦʙʣʘʩʪʠ ʧʝʜʘʛʦʰʢʝ ʠ ʨʘʟʚʦʿʥʝ ʧʩʠʭʦʣʦʛʠʿʝ ʩʘ ʯʠʤ ʿʝ ʟʘʿʝʜʥʠʮʘ ʬʠʟʠʯʘʨʘ ʛʝʥʝʨʘʣʥʦ ʩʣʘʙʦ 

                                                 
8
 ʇʦʿʘʤ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ, ʢʘʢʦ ʿʝ ʜʝʬʠʥʠʩʘʥ ʫ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ, ʥʘʿʙʣʠʞʠ ʿʝ ʢʘʪʝʛʦʨʠʿʠ Ăʟʘʙʣʫʜʘ 

ʢʦʿʝ ʥʘʩʪʘʿʫ ʠʟ ʧʨʝʪʧʦʿʤʦʚʥʠʭ ʟʥʘˁʘñ. 

9
 ʇʨʝʚʦʜ: ʄʠʨʿʘʥʘ ʇʦʧoʚʠ˂-ɹʦʞʠ˂ ʠ ɸʥʜʨʠʿʘʥʘ ɾʝʢʠ˂ (2016) 
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ʫʧʦʟʥʘʪʘ ʠʘʢʦ ʠʤʧʣʠʢʘʮʠʿʝ ʦʚʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʤʦʛʫ ʙʠʪʠ ʚʝʦʤʘ ʟʥʘʯʘʿʥʝ ʟʘ ʢʚʘʣʠʪʝʪʥʦ 

ʦʙʣʠʢʦʚʘˁʝ ʥʘʩʪʘʚʝ ʬʠʟʠʢʝ ʢʦʿʘ ʿʝ ʫʩʤʝʨʝʥʘ ʥʘ ʠʟʛʨʘʜˁʫ ʥʘʫʯʥʠʭ ʢʦʥʮʝʧʮʠʿʘ.  

ʄʝʹʫ ʠʩʪʨʘʞʠʚʘˁʠʤʘ ʢʦʿʘ ʩʫ ʨʝʘʣʠʟʦʚʘʥʘ ʥʝʜʘʚʥʦ ʤʦʞʝ ʩʝ ʠʟʜʚʦʿʠʪʠ ʨʘʜ ɺʝʩʥʝ ʇʝʪʨʦʚʠ˂ 

ʫ ʦʢʚʠʨʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ Ăʋʣʦʛʘ ʩʦʮʠʦ-ʢʦʛʥʠʪʠʚʥʦʛ ʢʦʥʬʣʠʢʪʘ ʫ ʨʘʟʚʦʿʫ ʥʘʫʯʥʠʭ 

ʧʦʿʤʦʚʘ ʫ ʰʢʦʣʩʢʦʤ ʢʦʥʪʝʢʩʪʫñ ʠʟ 2013. ʛʦʜʠʥʝ. ɻʣʘʚʥʠ ʮʠˀʝʚʠ ʦʚʦʛ ʨʘʜʘ ʙʠʣʠ ʩʫ 

ʠʩʪʨʘʞʠʚʘˁʝ ʩʘʜʨʞʘʿʘ ʠ ʦʨʛʘʥʠʟʘʮʠʿʝ ʥʘʠʚʥʦʛ, ʬʠʟʠʯʢʦʛ ʟʥʘˁʘ ʢʦʜ ʫʯʝʥʠʢʘ, ʠ ʜʘ ʣʠ ʩʝ ʠ 

ʢʘʢʦ ʦʚʦ ʧʦʯʝʪʥʦ ʟʥʘˁʝ ʤʝˁʘ ʧʦʜ ʫʪʠʮʘʿʝʤ ʪʨʘʜʠʮʠʦʥʘʣʥʝ ʥʘʩʪʘʚʝ ʠ ʥʘʩʪʘʚʝ ʟʘʩʥʦʚʘʥʝ ʥʘ 

ʩʦʮʠʦ-ʢʦʛʥʠʪʠʚʥʦʤ ʢʦʥʬʣʠʢʪʫ ʫ ʚʨʰˁʘʯʢʦʿ ʛʨʫʧʠ. ʋʟʦʨʘʢ ʠʩʪʨʘʞʠʚʘˁʘ ʯʠʥʠʣʠ ʩʫ 

ʫʯʝʥʠʮʠ ʩʝʜʤʦʛ ʨʘʟʨʝʜʘ ʦʩʥʦʚʥʝ ʰʢʦʣʝ, ʘ ʠʟʫʯʘʚʘʥʠ ʩʘʜʨʞʘʿʠ ʦʜʥʦʩʝ ʩʝ ʥʘ ɳʫʪʥʦʚʝ 

ʟʘʢʦʥʝ ʤʝʭʘʥʠʢʝ. ʊʘʢʦʹʝ, ʠʩʪʨʘʞʠʚʘˁʝ ʿʝ ʠʤʘʣʦ ʟʘ ʮʠˀ ʜʘ ʠʩʧʠʪʘ ʢʚʘʣʠʪʝʪ ʚʨʰˁʘʯʢʦʛ 

ʜʠʿʘʣʦʛʘ ʫ ʨʝʘʣʥʦʤ ʰʢʦʣʩʢʦʤ ʢʦʥʪʝʢʩʪʫ ʠ ʢʘʢʦ ʿʝ ʦʚʘʿ ʧʦʚʝʟʘʥ ʩʘ ʧʨʦʮʝʩʦʤ ʨʘʟʚʦʿʘ 

ʥʘʫʯʥʠʭ ʧʦʿʤʦʚʘ.  

ʆʩʠʤ ʪʦʛʘ, ʠʩʪʘ ʘʫʪʦʨʢʘ ʨʘʥʠʿʝ ʩʝ ʙʘʚʠʣʘ ʠʩʪʨʘʞʠʚʘˁʝʤ ʫʩʚʘʿʘˁʘ ʥʘʫʯʥʠʭ ʧʦʿʤʦʚʘ ʢʨʦʟ 

ʥʘʩʪʘʚʫ ʧʦʟʥʘʚʘˁʘ ʧʨʠʨʦʜʝ ʠ ˁʠʭʦʚʦʛ ʦʜʥʦʩʘ ʩʘ ʜʝʯʿʠʤ ʠʥʪʫʠʪʠʚʥʠʤ ʩʭʚʘʪʘˁʠʤʘ ʦ 

ʬʠʟʠʯʢʠʤ ʬʝʥʦʤʝʥʠʤʘ. ʋ ʧʠʪʘˁʫ ʩʫ ʧʦʿʤʦʚʠ: ʩʬʝʨʠʯʥʘ ɿʝʤˀʘ, ʩʤʝʥʘ ʜʘʥʘ ʠ ʥʦ˂ʠ ʥʘ 

ɿʝʤˀʠ, ʤʘʛʥʝʪʠʟʘʤ, ʝʣʝʢʪʨʠʮʠʪʝʪ, ʢʨʝʪʘˁʝ ʠ ʦʪʧʦʨ ʚʘʟʜʫʭʘ (ʇʝʪʨʦʚʠ˂, 2005). 

2.3.2. ʂʦʥʮʝʧʪʫʘʣʥʝ ʧʨʦʤʝʥʝ 

ʉʘʤ ʧʦʿʘʤ ʢʦʥʮʝʧʪʫʘʣʥʠʭ ʧʨʦʤʝʥʘ ʧʦʿʘʚʠʦ ʩʝ ʫ ʦʙʣʘʩʪʠ ʫʯʝˁʘ ʦ ʬʠʟʠʯʢʠʤ ʧʦʿʘʚʘʤʘ 

ʦʩʘʤʜʝʩʝʪʠʭ ʛʦʜʠʥʘ (Posner, Strike & Hewson, 1982), ʘʣʠ ʚʨʝʤʝʥʦʤ ʩʫ ʩʝ ʨʘʟʚʠʿʘʣʘ 

ʠʩʪʨʘʞʠʚʘˁʘ ʢʦʿʘ ʩʝ ʙʘʚʝ ʬʝʥʦʤʝʥʦʤ ʢʦʥʮʝʧʪʫʘʣʥʝ ʧʨʦʤʝʥʝ ʫ ʨʘʟʣʠʯʠʪʠʤ ʜʠʩʮʠʧʣʠʥʘʤʘ, 

ʫ ʨʘʟʣʠʯʠʪʠʤ ʟʝʤˀʘʤʘ ʠ ʦʙʨʘʟʦʚʥʠʤ ʩʠʩʪʝʤʠʤʘ, ʠ ʪʦ ʥʘ ʩʚʠʤ ʦʙʨʘʟʦʚʥʠʤ ʥʠʚʦʠʤʘ 

(Hewson, 1992). 

ʂʦʥʮʝʧʪʫʘʣʥʘ (ʧʦʿʤʦʚʥʘ) ʧʨʦʤʝʥʘ ʩʘʤʘ ʧʦ ʩʝʙʠ je ʢʦʤʧʣʝʢʩʘʥ ʧʨʦʙʣʝʤ ʚʝʟʘʥ ʟʘ ʫʯʝˁʝ. 

ʏʘʢ ʿʝ ʠ ʩʘʤ ʪʝʨʤʠʥ, ʠʩʪʦʨʠʿʩʢʠ ʛʣʝʜʘʥʦ, ʢʦʨʠʰ˂ʝʥ ʩʘ ʨʘʟʣʠʯʠʪʠʤ ʟʥʘʯʝˁʠʤʘ (Duit & 

Treagust, 2003), ʧʦʯʝʚ ʦʜ ʿʝʜʥʦʩʪʘʚʥʝ ʟʘʤʝʥʝ ʥʘʠʚʥʠʭ, ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʥʘʫʯʥʠʤ 

ʧʦʿʤʦʚʠʤʘ (Posner, Strike & Hewson, 1982) ʢʘ ʬʫʥʜʘʤʝʥʪʘʣʥʠʿʝʤ ʧʦʤʘʢʫ ʫ ʨʘʟʫʤʝʚʘˁʫ 

ʦʥʦʛʘ ʰʪʦ ʩʝ ʫʯʠ, ʦʜʥʦʩʥʦ ʫ ʩʤʠʩʣʫ ʧʨʦʤʝʥʘ ʢʦʿʝ ʩʫ ʥʝʦʧʭʦʜʥʝ ʟʘ ʫʩʚʘʿʘˁʝ ʥʘʫʯʥʠʭ 

ʢʦʥʮʝʧʘʪʘ (Vosniadou & Brewer, 1992).  

ʋ ʥʘʿʦʧʰʪʠʿʝʤ ʩʤʠʩʣʫ ʤʦʞʝ ʩʝ ʨʝ˂ʠ ʜʘ ʿʝ ʢʦʥʮʝʧʪʫʘʣʥʘ ʧʨʦʤʝʥʘ ʩʣʦʞʝʥ ʧʨʦʮʝʩ ʢʦʿʠ 

ʜʦʚʦʜʠ ʜʦ ʤʝˁʘˁʘ ʧʦʩʪʦʿʝ˂ʝʛ ʧʦʿʤʘ (Davis, 2001), ʦʜʥʦʩʥʦ ʫʯʝˁʝ ʢʦʿʝ ʧʦʜʨʘʟʫʤʝʚʘ 

ʤʝˁʘˁʝ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʫ ʥʘʫʯʥʦ ʧʨʠʭʚʘʪˀʠʚʝ ʧʦʿʤʦʚʝ (diSessa, 2006; Chi, 

2008).  
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ʋ ʦʚʦʤ ʩʤʠʩʣʫ, ʢʦʥʮʝʧʪ ʧʦʿʤʦʚʥʝ ʧʨʦʤʝʥʝ ʦʩʣʘˁʘ ʩʝ ʥʘ ʜʚʝ ʦʩʥʦʚʥʝ ʠʜʝʿʝ, ʦʢʦ ʢʦʿʠʭ ʩʝ 

ʜʘʥʘʩ ʩʣʘʞʝ ʚʝ˂ʠʥʘ ʠʩʪʨʘʞʠʚʘʯʘ, ʘ ʪʦ ʩʫ ʢʦʥʮʝʧʪ ʧʨʝʪʭʦʜʥʦʛ ʟʥʘˁʘ ʫʯʝʥʠʢʘ, ʩʘ ʿʝʜʥʝ 

ʩʪʨʘʥʝ ʠ ʠʜʝʿʘ ʢʦʥʩʪʨʫʢʪʠʚʠʟʤʘ, ʩʘ ʜʨʫʛʝ (ʇʝʪʨʦʚʠ˂, 2013). 

ʂʘʜʘ ʿʝ ʫ ʧʠʪʘˁʫ ʢʦʥʮʝʧʪ ʧʨʝʪʭʦʜʥʦʛ ʟʥʘˁʘ, ʠʩʪʨʘʞʠʚʘʯʠ ʩʝ ʩʣʘʞʫ ʜʘ ʨʘʟʚʦʿ ʩʘʟʥʘʚʘˁʘ ʠ 

ʨʘʟʫʤʝʚʘˁʘ ʩʚʝʪʘ ʦʢʦ ʥʘʩ ʧʦʯʠˁʝ ʜʘʣʝʢʦ ʧʨʝ ʬʦʨʤʘʣʥʦʛ ʰʢʦʣʦʚʘˁʘ. ɼʝʮʘ ʦʜ ʨʘʥʦʛ 

ʫʟʨʘʩʪʘ, ʢʨʦʟ ʩʚʦʿʝ ʧʨʘʢʪʠʯʥʦ, ʠ ʩʦʮʠʿʘʣʥʦ ʧʦʩʨʝʜʦʚʘʥʦ ʠʩʢʫʩʪʚʦ, ʠʟʛʨʘʹʫʿʫ 

ʬʫʥʢʮʠʦʥʘʣʥʘ, ʤʘʜʘ ʧʦʿʝʜʥʦʩʪʘʚˀʝʥʘ ʠ ʠʥʪʫʠʪʠʚʥʘ ʟʥʘˁʘ, ʢʦʿʘ ʠʤ ʦʤʦʛʫ˂ʘʚʘʿʫ ʜʘ 

ʧʣʘʥʠʨʘʿʫ ʠ ʠʟʚʦʜʝ ʩʚʦʿʝ ʘʢʪʠʚʥʦʩʪʠ, ʦʙʿʘʰˁʘʚʘʿʫ ʠ ʧʨʝʜʚʠʹʘʿʫ ʜʦʛʘʹʘʿʝ ʫ ʩʚʦʤ 

ʥʝʧʦʩʨʝʜʥʦʤ ʦʢʨʫʞʝˁʫ (Vosniadou, 2008). ʂʘʦ ʰʪʦ ʿʝ ʧʦʤʝʥʫʪʦ, ʫ ʦʚʦʤ ʧʨʦʮʝʩʫ ʜʦʣʘʟʠ ʜʦ 

ʬʦʨʤʠʨʘˁʘ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʢʦʿʝ ʩʫ ʥʝʢʦʤʧʘʪʠʙʠʣʥʝ ʩʘ ʥʘʫʯʥʠʤ ʦʙʿʘʰˁʝˁʠʤʘ 

(Chinn & Brewer, 1993; Chi 2005), ʪʝ ʿʝ ʢʨʦʟ ʬʦʨʤʘʣʥʦ ʦʙʨʘʟʦʚʘˁʝ ʥʝʦʧʭʦʜʥʦ ʧʦʜʩʪʘ˂ʠ 

ʧʨʦʮʝʩ ˁʠʭʦʚʝ ʪʨʘʥʩʬʦʨʤʘʮʠʿʝ. 

ɼʦʜʘʪʥʦ, ʙʨʦʿʥʝ ʩʪʫʜʠʿʝ ʩʫ ʧʦʢʘʟʘʣʝ ʜʘ ʩʫ ʘʣʪʝʨʥʘʪʠʚʥʝ ʢʦʥʮʝʧʮʠʿʝ ʨʘʩʧʨʦʩʪʨʘˁʝʥʝ ʫ 

ʨʘʟʣʠʯʠʪʠʤ ʦʙʣʘʩʪʠʤʘ ʠ ʜʠʩʮʠʧʣʠʥʘʤʘ, ʠ ʪʦ ʢʦʜ ʚʝʣʠʢʦʛ ʙʨʦʿʘ ʫʯʝʥʠʢʘ ʠ ʦʜʨʘʩʣʠʭ 

(Champagne, Klopfer & Gunstone, 1982; Carey, 1986; Eylon & Linn, 1998; ʄʘzur, 1997; Chi, 

2005; Duit 2006, 2009), ʢʘʦ ʠ ʜʘ ʩʫ ʪʦ ʚʝʦʤʘ ʩʪʘʙʠʣʥʘ ʫʚʝʨʝˁʘ Ăʦʪʧʦʨʥʘñ ʥʘ 

ʪʨʘʜʠʮʠʦʥʘʣʥʠ, ʧʨʠʩʪʫʧ ʥʘʩʪʘʚʠ (Mazur, 1997; Krsnik, 2001). 

ʅʘ ʧʨʠʤʝʨ, ʠʩʪʨʘʞʠʚʘˁʘ ʫ ʥʘʩʪʘʚʠ ʬʠʟʠʢʝ ʧʦʢʘʟʫʿʫ ʜʘ ʘʣʪʝʨʥʘʪʠʚʥʝ ʢʦʥʮʝʧʮʠʿʝ ʤʦʛʫ  

ʦʤʝʪʘʪʠ ʯʘʢ ʠ ʩʘʤʫ ʧʝʨʮʝʧʮʠʿʫ ʫʯʝʥʠʢʘ. ʇʦʩʤʘʪʨʘˁʝ ʜʝʤʦʥʩʪʨʘʮʠʦʥʦʛ ʦʛʣʝʜʘ ʢʦʿʠ ʙʠ 

ʪʨʝʙʘʦ ʜʘ ʫʢʘʞʫ ʥʘ ʥʝʘʜʝʢʚʘʪʥʦʩʪ ʫʯʝʥʠʯʢʠʭ ʦʙʿʘʰˁʝˁʘ ʯʝʩʪʦ ʥʝ ʧʦʤʘʞʝ, ʧʦʰʪʦ ʫʯʝʥʠʮʠ 

ʠʣʠ ʜʨʫʛʘʯʠʿʝ Ăʚʠʜʝñ ʩʘʤʫ ʩʠʪʫʘʮʠʿʫ, ʠʣʠ ʧʨʝʚʠʹʘʿʫ ʜʦʢʘʟʝ ʢʦʿʠ ʩʝ ʩʫʧʨʦʪʩʪʘʚˀʘʿʫ 

ˁʠʭʦʚʠʤ ʠʜʝʿʘʤʘ. ʄʦʛʫ˂ʝ ʿʝ ʜʘ ʠʟ ʜʝʤʦʥʩʪʨʠʨʘʥʦʛ ʦʛʣʝʜʘ ʫʯʝʥʠʮʠ ʠʟʚʣʘʯʝ ʩʘʩʚʠʤ 

ʜʨʫʛʘʯʠʿʝ ʟʘʢˀʫʯʢʝ ʦʜ ʥʘʩʪʘʚʥʠʢʘ, ʠʣʠ ʜʘ ʫʦʧʰʪʝ ʥʝ ʚʠʜʝ ʜʘ ʧʦʩʪʦʿʠ ʢʦʥʬʣʠʢʪ 

ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʠ ʥʘʫʯʥʠʭ ʦʙʿʘʰˁʝˁʘ (Crouch et al., 2004; ɸʥʪʠ˂, 2007). 

ʂʘʜʘ ʿʝ ʫ ʧʠʪʘˁʫ ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʘ ʜʠʤʝʥʟʠʿʘ ʢʦʥʮʝʧʪʫʣʥʠʭ ʧʨʦʤʝʥʘ, ʩʘʤ ʥʘʟʠʚ 

Ăʢʦʥʮʝʧʪʘʣʥʘ ʧʨʦʤʝʥʘñ ʧʨʝʜʩʪʘʚˀʘ ʥʘʿʧʨʠʙʣʠʞʥʠʿʠ ʠʟʨʘʟ ʦʥʦʛʘ ʰʪʦ ʿʝ ʦʩʥʦʚʥʘ ʪʝʰʢʦ˂ʘ ï 

ʫʯʝʥʠʢ ʤʦʨʘ ʜʘ ʠʟʛʨʘʜʠ ʥʦʚʫ ʠʜʝʿʫ ʫ ʢʦʥʪʝʢʩʪʫ ʩʪʘʨʝ ʠʜʝʿʝ, ʧʘ ʦʪʫʜʘ ʠ ʥʘʛʣʘʰʘʚʘˁʝ ʜʘ ʩʝ 

ʨʘʜʠ ʦ Ăʧʨʦʤʝʥʠñ (diSessa, 2006). ʂʘʦ ʦʙʣʠʢ ʫʯʝˁʘ, ʧʦʿʤʦʚʥʘ ʧʨʦʤʝʥʘ ʿʝ ʜʘʣʝʢʦ 

ʢʦʤʧʣʝʢʩʥʠʿʘ ʦʜ ʿʝʜʥʦʩʪʘʚʥʠʭ ʚʠʜʦʚʘ ʫʯʝˁʘ ʢʘʦ ʰʪʦ ʩʫ ʩʪʠʮʘˁʝ ʚʝʰʪʠʥʘ ʠʣʠ ʫʩʚʘʿʘˁʝ 

ʯʠˁʝʥʠʮʘ. Ăʀʘʢʦ ʩʝ ʤʝʭʘʥʠʟʤʠ ʢʦʥʩʪʨʫʢʮʠʿʝ ʟʥʘˁʘ ʜʨʫʛʘʯʠʿʝ ʪʫʤʘʯʝ ʫ ʪʝʦʨʠʿʘʤʘ ʇʠʿʘʞʝʘ 

(ʘʩʠʤʠʣʘʮʠʿʘ ʠ ʘʢʦʤʦʜʘʮʠʿʘ), ɺʠʛʦʪʩʢʦʛ (ʩʦʮʠʿʘʣʥʘ ʢʦ-ʢʦʥʩʪʨʫʢʮʠʿʘ) ʠʣʠ ɸʫʩʫʙʝʣʘ 

(ʩʪʚʘʨʘˁʝ ʩʤʠʩʣʘ, ʦʩʤʠʰˀʘʚʘˁʝ), ʟʘʿʝʜʥʠʯʢʦ ʿʝʩʪʝ ʜʘ ʦʥʘʿ ʢʦʿʠ ʫʯʠ ʤʦʞʝ ʜʦʩʪʠ˂ʠ ʥʝʢʦ 

ʟʥʘˁʝ ʩʘʤʦ ʚʣʘʩʪʠʪʦʤ ʤʠʩʘʦʥʦʤ ʘʢʪʠʚʥʦʰ˂ʫ ʢʦʿʘ ʧʦʣʘʟʠ ʦʜ ʦʥʦʛʘ ʰʪʦ ʚʝ˂ ʧʦʩʪʦʿʠ ʢʘʦ 

ʧʨʝʜʟʥʘˁʝñ (ɸʥʪʠ˂, 2007, ʩʪʨ.56). 
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ʇʦʣʘʟʝ˂ʠ ʦʜ ʟʘʿʝʜʥʠʯʢʠʭ ʠʜʝʿʘ ʦ ʧʦʩʪʦʿʘˁʫ ʧʨʝʪʭʦʜʥʦʛ, ʥʘʠʚʥʦʛ ʟʥʘˁʘ, ʦʜʥʦʩʥʦ 

ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ, ʠ ʦ ʫʯʝʥʠʢʫ ʢʦʿʠ ʘʢʪʠʚʥʦ ʢʦʥʩʪʨʫʠʰʝ ʩʚʦʿʝ ʟʥʘˁʝ, ʨʘʟʚʠʣʝ ʩʫ 

ʩʝ ʰʠʨʦʢʝ ʪʝʦʨʠʿʩʢʝ ʨʘʩʧʨʘʚʝ ʦ ʤʝʭʘʥʠʟʤʠʤʘ ʢʦʥʮʝʧʪʫʘʣʥʠʭ ʧʨʦʤʝʥʘʤʘ (Vosniadou, 

2008). 

ʂˀʫʯʥʦ ʧʠʪʘˁʝ ʥʘ ʢʦʤʝ ʩʝ ʜʚʘ ʜʘʥʘʩ ʜʦʤʠʥʘʥʪʥʘ ʩʪʘʥʦʚʠʰʪʘ ʨʘʟʠʣʘʟʝ ʿʝʩʪʝ ʧʠʪʘˁʝ ʜʘ ʣʠ 

ʩʝ ʧʨʝʪʭʦʜʥʦ ʟʥʘˁʝ ʫʯʝʥʠʢʘ ʥʘʿʚʝʨʥʠʿʝ ʤʦʞʝ ʧʨʝʜʩʪʘʚʠʪʠ ʢʘʦ ʿʝʜʠʥʩʪʚʝʥ ʠ ʢʦʭʝʨʝʥʪʘʥ 

ʩʠʩʪʝʤ ʥʘʣʠʢ ʪʝʦʨʠʿʠ ʠʣʠ ʢʘʦ ʩʢʫʧ ʥʝʟʘʚʠʩʥʠʭ, ʬʨʘʛʤʝʥʪʠʨʘʥʠʭ ʜʝʣʦʚʘ ʟʥʘˁʘ. ʆʚʘ ʜʚʘ 

ʛʣʘʚʥʘ ʠ ʫʟʘʿʘʤʥʦ ʩʫʧʨʦʪʩʪʘʚˀʝʥʘ ʪʝʦʨʠʿʩʢʘ ʩʪʘʥʦʚʠʰʪʘ ʦ ʢʦʮʝʧʪʫʘʣʥʠʤ ʧʨʦʤʝʥʘʤʘ 

ʧʨʝʤʘ ʇʝʪʨʦʚʠ˂ (2013) ʤʦʛʫ ʩʝ ʥʘʟʚʘʪʠ ɿʥʘˁʝ-ʢʘʦ-ʪʝʦʨʠʿʘ (ʩʪʘʥʦʚʠʰʪʝ Vosniadou ʠ Chi) ʠ 

ɿʥʘˁʝ-ʢʘʦ-ʝʣʝʤʝʥʪ (ʩʪʘʥʦʚʠʰʪʝ diSessa). 

ʀʧʘʢ, ʘʢʦ ʩʝ ʫʩʤʝʨʠʤʦ ʥʘ ʠʟʘʟʦʚʝ ʢʦʿʠ ʩʫ ʧʨʝʜ ʦʙʨʘʟʦʚʠʤ ʩʠʩʪʝʤʠʤʘ ʢʘʢʘʚ ʿʝ ʫ ʥʘʰ, ʛʜʝ ʩʫ 

ʚʝʨʙʘʣʥʦ ʧʨʝʥʦʰʝˁʝ ʟʥʘˁʘ ʠ ʥʠʟʘʢ ʩʪʝʧʝʥ ʘʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ ʚʝʦʤʘ ʧʨʠʩʫʪʥʠ, ʦʜ 

ʚʝʣʠʢʦʛ ʿʝ ʟʥʘʯʘʿʘ ʠʩʪʘ˂ʠ ʧʨʝ ʩʚʝʛʘ ʨʘʟʣʠʢʝ ʫ ʪʨʘʜʠʮʠʦʥʘʣʥʦʤ ʠ ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʦʤ 

ʧʨʠʩʪʫʧʫ ʢʦʥʮʝʧʪʫʘʣʥʠʤ ʧʨʦʤʝʥʘʤʘ ʠ ʨʘʟʤʦʪʨʠʪʠ ʧʝʜʘʛʦʰʢʝ ʠʤʧʣʠʢʘʮʠʿʝ 

ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʦʛ ʧʨʠʩʪʫʧʘ.  
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2.4. ʊʨʘʜʠʮʠʦʥʘʣʥʠ ʠ ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʠ ʧʨʠʩʪʫʧ ʢʦʥʮʝʧʪʫʘʣʥʠʤ 

ʧʨʦʤʝʥʘʤʘ 

ɸʢʦ ʩʝ ʧʘʞˀʠʚʠʿʝ ʘʥʘʣʠʟʠʨʘ ʜʝʬʠʥʠʩʘˁʝ ʬʝʥʦʤʝʥʘ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ, ˁʝʛʦʚʠʭ 

ʫʟʨʦʢʘ ʠ ʪʫʤʘʯʝˁʘ, ʤʦʛʫ ʩʝ ʫʦʯʠʪʠ ʜʚʘ ʩʫʰʪʠʥʩʢʠ ʨʘʟʣʠʯʠʪʘ ʧʨʠʩʪʫʧʘ, ʿʝʜʘʥ 

ʪʨʘʜʠʮʠʦʥʘʣʥʠ, ʥʝʢʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʠ, ʠ ʜʨʫʛʠ ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʠ.  

Ăʅʝʢʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʠ ʧʨʠʩʪʫʧ ʧʦʜʨʘʟʫʤʝʚʘ ʪʘʢʦʟʚʘʥʠ Ăʪʨʘʜʠʮʠʦʥʘʣʥʠñ ʧʦʛʣʝʜ ʥʘ ʦʥʦʛʘ 

ʢʦʿʠ ʫʯʠ, ʧʨʦʮʝʩ ʫʯʝˁʘ ʠ ʧʨʦʮʝʩ ʧʦʜʫʯʘʚʘˁʘ: ʫʯʝʥʠʢ ʿʝ tabula rasa, ʘ ʧʦʜʫʯʘʚʘˁʝ ʿʝ 

ʧʨʝʥʦʰʝˁʝ ʟʥʘˁʘ ʧʫʪʝʤ ʢʦʛʘ ˂ʝ ʩʝ ʫʩʚʦʿʠʪʠ ʪʘʯʥʘ, ʥʘʫʯʥʘ ʟʥʘˁʘ. ʉ ʜʨʫʛʝ ʩʪʨʘʥʝ, 

ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʠ ʧʨʠʩʪʫʧ ʦʜʥʦʩʠ ʩʝ ʥʘ ʫʯʝˁʝ ʢʘʦ ʩʘʤʦʩʪʘʣʥʫ ʤʠʩʘʦʥʫ ʢʦʥʩʪʨʫʢʮʠʿʫ 

ʦʥʦʛʘ ʢʦʿʠ ʫʯʠ, ʘ ʫ ʪʦʤ ʜʫʛʦʪʨʘʿʥʦʤ, ʨʘʟʚʦʿʥʦʤ ʧʨʦʮʝʩʫ ʢʦʿʠ ʠʤʘ ʩʚʦʿʫ ʩʣʦʞʝʥʫ ʜʠʥʘʤʠʢʫ, 

ʧʦʣʘʟʠʰʪʝ ʤʦʨʘ ʙʠʪʠ ʧʦʩʪʦʿʝ˂ʝ ʟʥʘˁʝ ʫʯʝʥʠʢʘñ (ɸʥʪʠ˂, 2007, ʩʪʨ.56). 

ʋ ʪʝʦʨʠʿʩʢʠʤ ʦʢʚʠʨʠʤʘ, ʨʘʟʣʠʯʠʪʠ ʧʨʠʩʪʫʧʠ ʢʦʥʮʝʧʪʫʘʣʥʠʤ ʧʨʦʤʝʥʘʤʘ ʤʦʛʫ ʩʝ ʫʦʯʠʪʠ 

ʧʨʝ ʩʚʝʛʘ ʫ ʧʦʯʝʪʥʠʤ ʬʘʟʘʤʘ ʠʩʪʨʘʞʠʚʘˁʘ ʦʚʦʛ ʬʝʥʦʤʝʥʘ, ʦʩʘʤʜʝʩʝʪʠʭ ʛʦʜʠʥʘ, ʜʦʢ ʿʝ 

ʜʘʥʘʩ ʧʨʠʩʫʪʘʥ ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʠ ʧʨʠʩʪʫʧ ʦʚʦʤ ʧʨʦʙʣʝʤʫ. ʀʧʘʢ, ʨʘʟʣʠʢʝ ʫ ʧʨʠʩʪʫʧʫ 

ʢʦʥʮʝʧʪʫʘʣʥʠʤ ʧʨʦʤʝʥʘʤʘ ʿʦʰ ʫʚʝʢ ʩʝ ʫ ʚʝʣʠʢʦʿ ʤʝʨʠ ʫʦʯʘʚʘʿʫ ʫ ʩʘʤʦʤ ʥʘʩʪʘʚʥʦʤ 

ʧʨʦʮʝʩʫ, ʧʦʩʝʙʥʦ ʫ ʩʨʝʜʠʥʘʤʘ ʫ ʢʦʿʠʤʘ ʦʚʘʿ ʧʨʦʙʣʝʤ ʥʠʿʝ ʜʦʚʦˀʥʦ ʠʩʪʘʢʥʫʪ, ʢʘʦ ʰʪʦ ʿʝ 

ʩʣʫʯʘʿ ʩʘ ʥʘʰʠʤ ʦʙʨʘʟʦʚʥʠʤ ʩʠʩʪʝʤʦʤ.  

ʈʘʟʣʠʢʝ ʫ ʪʨʘʜʠʮʠʦʥʘʣʥʦʤ, ʥʝʢʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʦʤ, ʧʨʠʩʪʫʧʫ ʢʦʥʮʝʧʪʫʘʣʥʠʤ ʧʨʦʤʝʥʘʤʘ 

ʩʘ ʿʝʜʥʝ ʩʪʨʘʥʝ, ʠ ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʦʤ ʧʨʠʩʪʫʧʫ ʩʘ ʜʨʫʛʝ, ʦʙʫʭʚʘʪʘʿʫ ʥʝʢʦʣʠʢʦ 

ʩʝʛʤʝʥʘʪʘ:  

¶ ʊʫʤʘʯʝˁʝ ʫʣʦʛʝ ʫʯʝʥʠʯʢʠʭ ʧʨʝʜʟʥʘˁʘ ʧʨʠʣʠʢʦʤ ʩʪʠʮʘˁ ʘ ʥʘʫʯʥʠʭ ʧʦʿʤʦʚʘ; 

¶ ʉʭʚʘʪʘˁʝ ʫʯʝˁʘ ʢʘʦ ʟʘʤʝʥʝ ʠʣʠ ʢʘʦ ʨʝʢʦʥʩʪʨʫʢʮʠʿʝ ʧʦʿʤʦʚʘ;  

¶ ʊʫʤʘʯʝˁʝ ʨʘʟʚʦʿʘ ʤʠʰˀʝˁʘ ʢʘʦ ʜʠʩʢʦʥʪʠʥʫʨʘʥʦʛ ʠʣʠ ʢʦʥʪʠʥʫʠʨʘʥʦʛ ʧʨʦʮʝʩʘ. 

ɿʘ ʚʝʣʠʢʠ ʙʨʦʿ ʥʘʩʪʘʚʥʠʢʘ, ʘʣʪʝʨʥʘʪʠʚʥʝ ʢʦʥʮʝʧʮʠʿʝ ʫʯʝʥʠʢʘ, ʦʜʥʦʩʥʦ ˁʠʭʦʚʘ ʧʦʩʪʦʿʝ˂ʘ 

ʫʚʝʨʝˁʘ ʠ ʦʙʿʘʰˁʝˁʘ ʨʘʟʣʠʯʠʪʠʭ ʧʦʿʘʚʘ ʠ ʧʨʦʮʝʩʘ ʢʦʿʘ ʥʠʩʫ ʫ ʩʢʣʘʜʫ ʩʘ ʥʘʫʯʥʠʤ 

ʩʘʟʥʘˁʠʤʘ ʧʨʝʜʩʪʘʚˀʘʿʫ ʬʘʢʪʦʨ ʢʦʿʠ ʦʤʝʪʘ ʩʪʠʮʘˁʝ ʥʘʫʯʥʠʭ ʟʥʘˁʘ. ʆʚʘʿ ʩʪʘʚ ʧʦʥʝʢʘʜ ʩʝ 

ʦʛʣʝʜʘ ʠ ʫ ʩʘʤʦʤ ʠʤʝʥʦʚʘˁʫ ʦʚʦʛ ʬʝʥʦʤʝʥʘ, ʯʘʢ ʠ ʢʦʜ ʠʩʪʨʘʞʠʚʘʯʘ. ʋʧʦʪʨʝʙʘ ʪʝʨʤʠʥʘ 

ʧʦʛʨʝʰʥʝ ʢʦʥʮʝʧʮʠʿʝ (misconception) ʤʦʞʝ ʫʢʘʟʠʚʘʪʠ ʥʘ ʩʪʘʚ ʜʘ ʩʝ ʧʦʩʪʦʿʝ˂ʝ ʨʘʟʫʤʝʚʘˁʝ 

ʥʝʢʝ ʧʦʿʘʚʝ ʥʝ ʤʦʞʝ ʢʦʨʠʩʪʠʪʠ ʢʘʦ ʦʩʥʦʚʘ ʟʘ ʠʟʛʨʘʜˁʫ ʥʘʫʯʥʦʛ ʧʦʿʤʘ, ʚʝ˂ ʜʘ ʿʝ ʥʝʦʧʭʦʜʥʦ 

ʜʘ ʩʝ ʛʨʝʰʢʘ ʠʩʧʨʘʚʠ, ʦʜʥʦʩʥʦ ʿʝʜʥʦʩʪʘʚʥʦ ʟʘʤʝʥʠ ʥʦʚʠʤ, ʥʘʫʯʥʦ ʧʨʠʭʚʘʪˀʠʚʠʤ 

ʦʙʿʘʰˁʝˁʝʤ. 

ʋʧʨʘʚʦ ʩʭʚʘʪʘˁʝ ʫʯʝˁʘ ʢʘʦ ʿʝʜʥʦʩʪʘʚʥʝ ʟʘʤʝʥʝ ʩʚʘʢʦʜʥʝʚʥʠʭ, ʩʧʦʥʪʘʥʠʭ ʧʦʿʤʦʚʘ ʥʘʫʯʥʠʤ 

ʜʨʫʛʘ ʿʝ ʚʘʞʥʘ ʦʜʣʠʢʘ ʪʨʘʜʠʮʠʦʥʘʣʥʦʛ, ʥʝʢʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʦʛ ʧʨʠʩʪʫʧʘ ʢʦʥʮʝʧʪʫʘʣʥʠʤ 
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ʧʨʦʤʝʥʘʤʘ. ɻʣʘʛʦʣ Ăʟʘʤʝʥʠʪʠñ ʟʥʘʯʠ ʜʘ ʫʯʝʥʠʢ ʤʦʨʘ ʦʜʩʪʫʧʠʪʠ ʦʜ ʩʚʦʛ ʧʨʚʦʙʠʪʥʦʛ 

ʫʚʝʨʝˁʘ ʠ ʫ ʧʦʪʧʫʥʦʩʪʠ ʛʘ ʟʘʤʝʥʠʪʠ ʥʦʚʠʤ, ʰʪʦ ʿʝ ʪʘʢʦʹʝ ʦʜʨʘʟ ʪʫʤʘʯʝˁʘ ʤʠʰˀʝˁʘ ʢʘʦ 

ʿʝʜʥʦʛ ʜʠʩʢʦʥʪʠʥʫʠʨʘʥʦʛ ʧʨʦʮʝʩʘ (ɸʥʪʠ˂, 2007). 

ʉa ʜʨʫʛʝ ʩʪʨʘʥʝ, ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʠ ʧʨʠʩʪʫʧ ʢʦʥʮʝʧʪʫʘʣʥʠʤ ʧʨʦʤʝʥʘʤʘ ʧʦʜʨʘʟʫʤʝʚʘ 

ʫʚʘʞʘʚʘˁʝ ʩʣʦʞʝʥʦʛ ʤʝʹʫʩʦʙʥʦʛ ʦʜʥʦʩʘ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʠ ʥʘʫʯʥʠʭ ʢʦʥʮʝʧʮʠʿʘ. ʋ ʦʢʚʠʨʫ 

ʦʚʦʛ ʧʨʠʩʪʫʧʘ ʩʘʤ ʠʟʨʘʟ ʘʣʪʝʨʥʘʪʠʚʥʝ ʢʦʥʮʝʧʮʠʿʝ ʥʝ ʦʟʥʘʯʘʚʘ ʥʝʰʪʦ ʰʪʦ ʿʝ ʿʝʜʥʦʩʪʘʚʥʦ 

ʧʦʛʨʝʰʥʦ, ʥʝʘʜʝʢʚʘʪʥʦ ʠ ʥʝʧʨʠʭʚʘʪˀʠʚʦ, ʚʝ˂ ʧʦʣʘʟʥʫ ʪʘʯʢʫ ʫ ʢʦʥʩʪʨʫʢʮʠʿʠ ʥʘʫʯʥʠʭ 

ʦʙʿʘʰˁʝˁʘ. ɺʘʞʥʘ ʿʝ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ ʥʝʪʘʯʥʦʛ ʠ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ, ʢʘʦ ʰʪʦ ʩʝ ʠ 

ʢʦʥʮʝʧʪʫʘʣʥʘ ʧʨʦʤʝʥʘ ʙʠʪʥʦ ʨʘʟʣʠʢʫʿʝ ʦʜ ʜʨʫʛʠʭ ʚʨʩʪʘ ʫʯʝˁʘ ʢʘʦ ʰʪʦ ʩʫ  ʜʦʜʘʚʘˁʝ ʥʦʚʦʛ 

ʟʥʘˁʘ (ʢʘʜʘ ʫʯʝʥʠʮʠ ʧʨʝʪʭʦʜʥʦ ʥʝʤʘʿʫ ʙʠʣʦ ʢʘʢʚʘ ʟʥʘˁʘ ʦ ʧʦʿʤʦʚʠʤʘ ʢʦʿʝ ʪʨʝʙʘ ʜʘ ʫʩʚʦʿʝ) 

ʠʣʠ ʜʦʧʫˁʘʚʘˁʝ ʥʝʧʦʪʧʫʥʦʛ ʟʥʘˁʘ (ʜʦʜʘʚʘˁʝ ʟʥʘˁʘ ʫ ʩʤʠʩʣʫ ʧʦʧʫˁʘʚʘˁʘ ʧʨʘʟʥʠʥʘ ʫ 

ʦʢʚʠʨʫ ʚʝ˂ ʧʦʩʪʦʿʝ˂ʝʛ, ʥʘʫʯʥʦʛ ʟʥʘˁʘ) (Chi, 2008). 

ʇʨʝʪʭʦʜʥʦ ʟʥʘˁʝ ʠʤʘ ʚʘʞʥʫ ʫʣʦʛʫ ʫ ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʠʤ ʪʝʦʨʠʿʘʤʘ ʠ ʇʠʿʘʞʝʘ ʠ 

ɺʠʛʦʪʩʢʦʛ. ʂʘʦ ʰʪʦ ʿʝ ʨʝʯʝʥʦ, ʧʨʝʤʘ ɺʠʛʦʪʩʢʦʤ (1977) ʩʚʘʢʦʜʥʝʚʥʠ, ʩʧʦʥʪʘʥʠ ʧʦʿʤʦʚʠ ʩʫ 

ʦʩʥʦʚʘ ʥʘ ʢʦʿʦʿ ʩʝ ʛʨʘʜʝ ʥʘʫʯʥʘ ʟʥʘˁʘ. ʊʘʢʦʹʝ, ʫ ʦʢʚʠʨʫ ʇʠʿʘʞʝʦʚʝ ʪʝʦʨʠʿʝ, ʧʦʩʪʦʿʝ˂ʘ 

ʧʨʝʜʟʥʘˁʘ ʩʫ ʚʘʞʘʥ ʝʣʝʤʝʥʪ ʫ ʧʨʦʮʝʩʫ ʢʦʛʥʠʪʠʚʥʦʛ ʨʘʟʚʦʿʘ (Pijaģe & Inhelder, 1996).  

ʇʨʝʤʘ ʇʠʿʘʞʝʫ (1996) ʛʣʘʚʥʠ ʤʝʭʘʥʠʟʤʠ ʢʦʥʩʪʨʫʢʮʠʿʝ ʟʥʘˁʘ ʿʝʩʫ ʧʨʦʮʝʩʠ ʘʩʠʤʠʣʘʮʠʿʝ ʠ 

ʘʢʦʤʦʜʘʮʠʿʝ. ɸʩʠʤʠʣʘʮʠʿʘ ʿʝ ʧʨʦʮʝʩ ʢʦʿʠʤ ʩʝ ʥʦʚʠ ʧʦʜʘʮʠ ʠʟ ʩʨʝʜʠʥʝ ʫʢˀʫʯʫʿʫ ʫ ʚʝ˂ 

ʧʦʩʪʦʿʝ˂ʝ ʤʠʩʘʦʥʝ ʰʝʤʝ, ʘ ʧʨʦʮʝʩ ʢʦʿʠʤ ʩʝ ʧʦʩʪʦʿʝ˂ʝ ʰʝʤʝ ʤʝˁʘʿʫ, ʦʜʥʦʩʥʦ 

ʨʝʩʪʨʫʢʪʫʨʠʨʘʿʫ ʫ ʩʢʣʘʜʫ ʩʘ ʥʦʚʠʤ ʠʩʢʫʩʪʚʠʤʘ ʥʘʟʠʚʘ ʩʝ ʘʢʦʤʦʜʘʮʠʿʘ. ʇʨʠ ʧʨʦʮʝʩʫ 

ʘʢʪʠʚʥʝ ʘʩʠʤʠʣʘʮʠʿʝ ʥʦʚʝ ʠʥʬʦʨʤʘʮʠʿʝ ʩʝ ʠʥʪʝʨʧʨʝʪʠʨʘʿʫ ʫ ʪʝʨʤʠʥʠʤʘ ʧʦʩʪʦʿʝ˂ʝʛ ʟʥʘˁʘ ʠ 

ʨʘʟʫʤʝʚʘˁʘ ʠ ʪʦ ʥʦʚʦ ʠʩʢʫʩʪʚʦ ʩʝ ʠʥʢʦʨʧʦʨʠʨʘ ʫ ʫʯʝʥʠʢʦʚʝ ʤʝʥʪʘʣʥʝ 

ʩʪʨʫʢʪʫʨʝ. ʇʨʦʮʝʩʦʤ ʘʢʦʤʦʜʘʮʠʿʝ ʨʝʩʪʨʫʢʪʫʨʠʨʘʿʫ ʩʝ ʪʝ ʤʝʥʪʘʣʥʝ ʩʪʨʫʢʪʫʨʝ ʜʘ 

ʙʠ ʩʝ ʜʦʟʚʦʣʠʣʘ ʘʩʠʤʠʣʘʮʠʿʘ ʥʦʚʠʭ ʠʩʢʫʩʪʘʚʘ. ʇʦʩʪʦʿʝ˂ʝ ʟʥʘˁʝ ʩʝ ʪʨʘʥʩʬʦʨʤʠʰʝ 

ʧʨʦʮʝʩʦʤ ʝʢʚʠʣʠʙʨʘʮʠʿʝ ʫ ʧʦʢʫʰʘʿʫ ʜʘ ʩʝ ʧʨʝʚʘʟʠʹʫ ʢʦʥʪʨʘʜʠʢʮʠʿʝ ʠ ʥʝʢʦʤʧʘʪʠʙʠʣʥʦʩʪʠ 

ʫ ʩʠʩʪʝʤʫ ʟʥʘˁʘ. ɽʢʚʠʣʠʙʨʘʮʠʿʘ ʿʝ ʟʘ ʇʠʿʘʞʝʘ ʛʣʘʚʥʠ ʤʦʪʠʚʘʮʠʦʥʠ ʧʦʿʘʤ ʢʦʿʠʤ ʦʙʿʘʰˁʘʚʘ 

ʧʦʜʩʪʠʮʘˁʝ ʠʥʪʝʣʝʢʪʫʘʣʥʦʛ ʨʘʟʚʦʿʘ. 

ʆʩʠʤ ʪʦʛʘ, ʫ ʦʢʚʠʨʫ ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʦʛ ʩʪʘʥʦʚʠʰʪʘ, ʨʘʟʣʠʢʝ ʫ ʤʠʰˀʝˁʫ ʪʨʝʪʠʨʘʿʫ ʩʝ 

ʢʘʦ ʜʝʦ ʢʦʥʪʠʥʫʠʨʘʥʦʛ ʨʘʟʚʦʿʥʦʛ ʧʨʦʮʝʩʘ, ʢʦʿʠ ʩʣʦʞʝʥʦʤ ʜʠʥʘʤʠʢʦʤ, ʫʟ ʫʩʧʦʥʝ ʠ ʧʘʜʦʚʝ 

ʚʦʜʠ ʦʜ ʧʦʯʝʪʥʠʯʢʦʛ, ʣʘʠʯʢʦʛ ʜʦ ʥʘʿʚʠʰʝʛ ʥʠʚʦʘ ʝʢʩʧʝʨʪʩʢʦʛ ʤʠʰˀʝˁʘ (ɸʥʪʠ˂, 2007). 

ʇʦʯʝʚ ʦʜ ʇʠʿʘʞʝʘ, ʙʨʦʿʥʠ ʠʩʪʨʘʞʠʚʘʯʠ ʙʘʚʠʣʠ ʩʫ ʩʝ ʜʠʥʘʤʠʢʦʤ ʠʥʪʝʨʘʢʮʠʿʝ 

ʘʩʠʤʠʣʘʮʠʦʥʠʭ ʝhʤʘ ʠ ʥʦʚʠʭ ʟʥʘˁʘ.  

ʇʦʟʥʘʪʝ ʩʫ ʘʥʘʣʠʟʝ ʏʠʥ (Chinn) ʠ ʩʘʨʘʜʥʠʢʘ ʫ ʢʦʿʠʤʘ ʩʫ ʥʘʫʯʥʠ ʢʦʥʮʝʧʪʠ ʦʟʥʘʯʝʥʠ 

ʪʝʨʤʠʥʦʤ Ăʘʥʦʤʘʣʠʿʘñ ʢʘʢʦ ʙʠ ʩʝ ʜʦʜʘʪʥʦ ʠʩʪʘʢʣʘ ʢʦʭʝʨʝʥʪʥʦʩʪ ʥʘʠʚʥʠʭ ʪʝʦʨʠʿʘ ʠ 

ʥʝʢʦʤʧʘʪʠʙʠʣʥʦʩʪ ʥʘʫʯʥʠʭ ʢʦʥʮʝʧʘʪʘ ʫ ʦʜʥʦʩʫ ʥʘ ʦʜʛʦʚʘʨʘʿ ʫ˂ʠ, ʜʦʙʨʦ ʫʨʝʹʝʥʠ ʩʠʩʪʝʤ 
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ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ. ʏʠʥ ʠʟʜʚʘʿʘ ʩʝʜʘʤ ʤʦʛʫ˂ʠʭ ʩʘʟʥʘʿʥʠʭ ʠʩʭʦʜʘ ʫ ʠʥʪʝʨʘʢʮʠʿʠ 

ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʠ ʥʘʫʯʥʠʭ ʧʦʿʤʦʚʘ (Chinn & Brewer 1993): 

(1) ʀʛʥʦʨʠʩʘˁʝ ʘʥʦʤʘʣʠʿʝ; (2) ʆʜʙʠʿʘˁʝ ʘʥʦʤʘʣʠʿʝ ʫʟ ʜʘʚʘˁʝ ʦʙʿʘʰˁʝˁʘ; (3) 

ʀʩʢˀʫʯʠʚʘˁʝ ʘʥʦʤʘʣʠʿʝ ʢʘʦ ʥʝʧʨʠʭʚʘʪʘˁʝ ʢʦʥʮʝʧʪʘ ʫʟ ʦʙʨʘʟʣʦʞʝˁʝ ʜʘ ʩʫ ʦʜʨʝʹʝʥʠ 

ʧʦʜʘʮʠ ʚʘʥ ʜʦʤʝʥʘ ʧʦʩʪʦʿʝ˂ʝ (ʥʘʠʚʥʝ) ʪʝʦʨʠʿʝ; (4) ʆʜʨʞʘʚʘˁʝ ʥʝʠʟʚʝʩʥʦʩʪʠ ʠʣʠ Ăʥʝ 

ʟʥʘʤñ ʦʜʛʦʚʦʨʠ ʢʘʜ ʩʝ ʦʜʣʘʞʝ ʦʙʿʘʰˁʝˁʝ ʥʦʚʠʭ ʧʦʜʘʪʢʘ ʟʘ ʥʝʢʠ ʙʫʜʫ˂ʠ ʪʨʝʥʫʪʘʢ; (5) 

ʈʝʠʥʪʝʨʧʨʝʪʠʨʘˁʝ ʘʥʦʤʘʣʠʿʝ - ʧʨʠʭʚʘʪʘˁʝ ʘʥʦʤʘʣʠʿʝ ʢʘʦ ʥʝʯʝʛ ʰʪʦ ʤʦʞʝ ʜʘ ʙʫʜʝ 

ʦʙʿʘʰˁʝʥʦ ʧʦʤʦ˂ʫ ʧʦʩʪʦʿʝ˂ʝʛ ʟʥʘˁʘ; (6) ʇʝʨʠʬʝʨʥʘ ʧʨʦʤʝʥʘ - ʧʨʠʭʚʘʪʘˁʝ ʘʥʦʤʘʣʠʿʝ 

ʫʟ ʨʝʣʘʪʠʚʥʦ ʤʘʣʘ ʧʨʠʣʘʛʦʹʘʚʘˁʘ ʫ ʠʥʠʮʠʿʘʣʥʦʿ, ʥʘʠʚʥʦʿ ʪʝʦʨʠʿʠ, ʙʝʟ ʥʘʨʫʰʘʚʘˁʘ 

ˁʝʥʦʛ Ăʯʚʨʩʪʦʛ ʿʝʟʛʨʘñ ʠ (7) ʇʨʠʭʚʘʪʘˁʝ ʘʥʦʤʘʣʠʿʝ ʠ ʦʪʧʦʯʠˁʘˁʝ ʧʨʦʮʝʩʘ 

ʢʦʥʩʪʨʫʢʮʠʿʝ ʥʦʚʦʛ ʟʥʘˁʘ. 

ʊʠʧʦʚʠ ʠʥʪʝʨʝʘʛʦʚʘˁʘ ʠʟʤʝʹʫ ʜʚʘ ʩʠʩʪʝʤʘ ʟʥʘˁʘ ʦʜ ʧʨʚʦʛ ʜʦ ʧʝʪʦʛ ʧʨʘʢʪʠʯʥʦ, ʧʨʝʤʘ 

ʤʠʰˀʝˁʫ ʏʠʥʘ, ʦʩʪʘʚˀʘʿʫ ʥʝʜʠʨʥʫʪʠʤ ʩʠʩʪʝʤʝ ʠʥʪʫʠʪʠʚʥʠʭ ʫʚʝʨʝˁʘ. ʅʘʫʯʥʠ, 

ʢʦʥʪʨʘʜʠʢʪʦʨʥʠ ʧʦʜʘʪʘʢ ʠʣʠ ʘʥʦʤʘʣʠʿʘ ʙʠʚʘ ʠʛʥʦʨʠʩʘʥ ʠʣʠ ʦʜʙʘʯʝʥ, ʠʣʠ ʧʘʢ, ʫ ʪʦʣʠʢʦʿ 

ʤʝʨʠ ʘʩʠʤʠʣʦʚʘʥ, ʠʟʤʝˁʝʥ ʠ ʫʢʣʦʧˀʝʥ ʫ ʥʘʠʚʥʫ ʩʪʨʫʢʪʫʨʫ. ʐʝʩʪʠ ʪʠʧ, ʧʝʨʠʬʝʨʥʦ 

ʤʝˁʘˁʝ ʥʘʠʚʥʝ ʪʝʦʨʠʿʝ, ʨʝʣʘʪʠʚʥʦ je ʯʝʩʪ ʦʜʛʦʚʦʨ ʫʯʝʥʠʢʘ. ʀʘʢʦ ʠʟʨʘʞʘʚʘ ʠʟʚʝʩʥʫ 

ʘʩʠʤʠʣʘʮʠʿʫ ʘʥʦʤʘʣʠʿʝ ʫ ʥʘʠʚʥʫ ʩʪʨʫʢʪʫʨʫ ʟʥʘˁʘ, ʧʨʦʤʝʥʝ ʢʦʿʝ ʥʘ ʦʚʘʿ ʥʘʯʠʥ ʥʘʩʪʘʿʫ 

ʥʝʤʘʿʫ ʢʘʨʘʢʪʝʨ ʢʦʥʮʝʧʪʫʘʣʥʝ ʧʨʦʤʝʥʝ. ʀʩʪʠʥʩʢʘ ʧʦʿʤʦʚʥʘ ʧʨʦʤʝʥʝ ʩʝ ʦʩʪʚʘʨʫʿʝ ʩʘʤʦ ʫ 

ʩʝʜʤʦʤ, ʧʦʩʣʝʜˁʝʤ ʪʠʧʫ ʠʥʪʝʨʘʢʮʠʿʝ ʠʟʤʝʹʫ ʜʚʘ ʩʠʩʪʝʤʘ ʪʦʢʦʤ ʢʦʿʝ ʩʝ ʦʩʪʚʘʨʫʿʝ 

ʨʘʜʠʢʘʣʥʘ ʧʨʦʤʝʥʘ, ʦʜʥʦʩʥʦ ʧʨʦʤʝʥʘ ʫ ʩʘʤʦʤ ʩʨʝʜʠʰʪʫ ʥʘʠʚʥʦʛ ʩʠʩʪʝʤʘ ʚʝʨʦʚʘˁʘ ʠʣʠ 

ʪʝʦʨʠʿʝ (ʇʝʪʨʦʚʠ˂, 2013). 

ʄʦʞʝ ʩʝ ʟʘʢˀʫʯʠʪʠ ʜʘ ʩʝ ʫ ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʦʤ ʧʨʠʩʪʫʧʫ ʩʚʘʢʦ ʧʨʝʜʟʥʘˁʝ, ʢʦʣʠʢʦ ʛʦʜ 

ʩʝ ʨʘʟʣʠʢʦʚʘʣʦ ʦʜ ʚʘʞʝ˂ʠʭ ʥʘʫʯʥʠʭ ʟʥʘˁʘ, ʧʨʠʭʚʘʪʘ ʠ ʧʦʟʠʪʠʚʥʦ ʜʦʞʠʚˀʘʚʘ ʢʘʦ ʿʝʜʠʥʘ 

ʤʦʛʫ˂ʘ ʦʩʥʦʚʘ ʩʚʘʢʦʛ ʫʯʝˁʘ (Stojnov, 2001). ʇʨʠ ʪʦʤʝ ʩʝ ʩʤʘʪʨʘ ʜʘ ʙʠ ʫʦʧʰʪʝ ʤʦʛʣʦ ʜʦ˂ʠ 

ʜʦ ʢʦʥʮʝʧʪʫʘʣʥʝ ʧʨʦʤʝʥʝ ʥʝʦʧʭʦʜʥʦ ʿʝ ʜʘ ʧʦʩʪʦʿʠ ʠʟʚʝʩʥʦ ʥʝʟʘʜʦʚʦˀʩʪʚʦ ʧʦʩʪʦʿʝ˂ʠʤ 

ʢʦʥʮʝʧʮʠʿʘʤʘ.  

ɺʘʞʘʥ ʜʝʦ ʧʨʦʮʝʩʘ ʢʦʥʮʝʧʪʫʘʣʥʝ ʧʨʦʤʝʥʝ ʿʝʩʪʝ ʫʩʧʦʩʪʘʚˀʘˁʝ ʩʪʘˁʘ ʥʝʨʘʚʥʦʪʝʞʝ (Carey, 

1999). ʅʘʠʤʝ, ʘʢʦ ʩʝ ʨʝʟʫʣʪʘʪ ʥʝʢʝ ʘʢʪʠʚʥʦʩʪʠ ʥʝ ʫʢʣʘʧʘ ʫ ʧʦʩʪʦʿʝ˂ʝ ʫʯʝʥʠʢʦʚʦ ʩʭʚʘʪʘˁʝ, 

ʦʥʜʘ ʜʦʣʘʟʠ ʜʦ ʢʦʛʥʠʪʠʚʥʝ ʥʝʨʘʚʥʦʪʝʞʝ, ʦʜʥʦʩʥʦ ʢʦʛʥʠʪʠʚʥʦʛ ʢʦʥʬʣʠʢʪʘ ʰʪʦ ʿʝ ʥʫʞʘʥ 

ʫʩʣʦʚ ʟʘ ʠʟʘʟʠʚʘˁʝ ʢʦʥʮʝʧʪʫʘʣʥʝ ʧʨʦʤʝʥʝ (Dykstra et al., 1992). 

ʀʩʪʨʘʞʠʚʘˁʘ ʩʫ ʧʦʢʘʟʘʣʘ ʜʘ ʦʩʪʚʘʨʠʚʘˁʝ ʢʦʥʮʝʧʪʫʘʣʥʝ ʧʨʦʤʝʥʝ ʟʘʭʪʝʚʘ ʠʩʧʫˁʝʥʦʩʪ 

ʥʝʢʦʣʠʢʦ ʫʩʣʦʚʘ (Strike & Posner, 1982; Posner et al.,1982): 

¶ ʋʯʝʥʠʢ ʤʦʨʘ ʙʠʪʠ ʥʝʟʘʜʦʚʦˀʘʥ ʩʚʦʿʦʤ ʧʦʩʪʦʿʝ˂ʦʤ (ʘʣʪʝʨʥʘʪʠʚʥʦʤ) ʢʦʥʮʝʧʮʠʿʦʤ; 

¶ ʅʦʚʠ  (ʥʘʫʯʥʠ) ʢʦʥʮʝʧʪ ʤʦʨʘ ʙʠʪʠ ʿʘʩʘʥ ʠ ʨʘʟʫʤˀʠʚ ʟʘ ʫʯʝʥʠʢʘ; 
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¶ ʊʨʝʥʫʪʥʘ ʩʠʪʫʘʮʠʿʘ ʤʦʞʝ ʩʝ ʨʘʟʨʝʰʠʪʠ ʧʨʠʤʝʥʦʤ ʥʦʚʦʛ ʢʦʥʮʝʧʪʘ; 

¶ ʉʣʠʯʥʠ ʙʫʜʫ˂ʠ ʧʨʦʙʣʝʤʠ ʤʦʛʫ ʩʝ ʫʩʧʝʰʥʦ ʨʝʰʠʪʠ ʧʨʠʤʝʥʦʤ ʥʦʚʦʛ ʢʦʥʮʝʧʪʘ. 

ɺʝ˂ʠʥʘ ʥʘʩʪʘʚʥʠʭ ʩʪʨʘʪʝʛʠʿʘ ʫʩʤʝʨʝʥʠʭ ʥʘ ʧʨʝʚʘʟʠʣʘʞʝˁʝ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ 

ʟʘʧʦʯʠˁʝ ʠʟʘʟʠʚʘˁʝʤ ʢʦʛʥʠʪʠʚʥʦʛ ʢʦʥʬʣʠʢʪʘ ʢʦʜ ʫʯʝʥʠʢʘ (Chinn & Brewer 1993).  

ʅʘ ʧʨʠʤʝʨ, ʤʦʞʝ ʩʝ ʨʝʘʣʠʟʦʚʘʪʠ ʜʝʤʦʥʩʪʨʘʮʠʿʘ ʥʝʢe ʧʦʿʘʚʝ ʫ ʦʙʣʠʢʫ ʇʨʝʜʚʠʜʠ - 

ʧʦʩʤʘʪʨʘʿ - ʦʙʿʘʩʥʠ (Predict - Observe - Explain) ʘʢʪʠʚʥʦʩʪʠ ʯʠʤʝ ʩʝ ʫʯʝʥʠʮʠ ʜʠʨʝʢʪʥʦ 

ʩʫʦʯʘʚʘʿʫ ʩʘ ʦʛʨʘʥʠʯʝˁʠʤʘ ʩʚʦʿʠʭ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ (Kearney & Treagust, 2001; 

Songer & Linn, 1991). ʇʨʝʜʚʠʜʠ-ʧʦʩʤʘʪʨʘ-ʿʦʙʿʘʩʥʠ ʿʝ ʥʘʩʪʘʚʥʘ ʩʪʨʘʪʝʛʠʿʘ ʢʦʿʘ ʧʨʦʤʦʚʠʰʝ 

ʧʨʦʤʝʥʫ ʢʦʥʮʝʧʪʘ ʢʦʜ ʫʯʝʥʠʢʘ (White &  Gunstone, 1992). ʊʦʢʦʤ ʦʚʘʢʚʠʭ ʘʢʪʠʚʥʦʩʪʠ ʦʜ 

ʫʯʝʥʠʢʘ ʩʝ ʪʨʘʞʠ ʜʘ: 

¶ ʇʨʝʜʚʠʜʝ ʰʪʘ ˂ʝ ʩʝ ʜʝʩʠʪʠ ʘʢʦ ʩʝ ʥʝʰʪʦ ʧʨʝʜʫʟʤʝ  ʫ ʦʜʨʝʹʝʥʦʿ ʩʠʪʫaʮʠʿʠ (ʥʧʨ. 

ʪʦʢʦʤ ʝʢʩʧʝʨʠʤʝʥʪʘ); 

¶ ʇʦʩʤʘʪʨʘʿʫ ʰʪʘ ʩʝ ʩʪʚʘʨʥʦ ʜʝʰʘʚʘ ʠ  

¶ ʅʘ ʢʨʘʿʫ ʦʙʿʘʩʥʝ ʰʪʘ ʩʝ ʟʘʠʩʪʘ ʜʦʛʦʜʠʣʦ.  

ʉʪʚʘʨʘˁʝʤ ʢʦʛʥʠʪʠʚʥʝ ʜʠʩʦʥʘʥʮʝ ʠ ʠʟʥʝʥʘʹʝˁʘ, ʦʚʝ ʘʢʪʠʚʥʦʩʪʠ ʧʦʤʘʞʫ ʫʯʝʥʠʮʠʤʘ ʜʘ 

ʩʭʚʘʪʝ ʦʛʨʘʥʠʯʝˁʘ ʩʚʦʿʠʭ ʧʦʛʨʝʰʥʠʭ ʩʭʚʘʪʘˁʘ ʠ ʜʘ ʢʨʝʥʫ ʧʫʪʝʤ ʢʦʥʮʝʧʪʫʘʣʥʠʭ ʧʨʦʤʝʥʘ 

(Hewson & A'Beckett Hewson, 1984). ʀʧʘʢ, ʠʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʧʦʪʝʥʮʠʿʘʣʥʦ ʥʝʛʘʪʠʚʘʥ ʝʬʝʢʘʪ 

ʩʪʘʣʥʠʭ ʣʦʰʠʭ ʧʨʝʜʚʠʹʘˁʘ ʦʩʤʠʰˀʝʥʘ ʿʝ ʠ ʇʦʩʤʘʪʨʘʿ ï ʦʙʿʘʩʥʠ ï ʧʨʝʜʚʠʜʠ ï ʪʝʩʪʠʨʘʿ 

ʩʝʢʚʝʥʮʠʿʘ ʫʯʝˁʘ ʫ ʦʢʚʠʨʫ ISLE (Interactive Science Learning Environment) ʧʨʠʩʪʫʧʘ 

ʥʘʩʪʘʚʠ (Etkina & Van Heuvelen, 2007). 

ɻʝʥʝʨʘʣʥʦ, ʫ ʦʢʚʠʨʫ ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʦʛ ʧʨʠʩʪʫʧʘ, ʥʘʢʦʥ ʩʫʦʯʘʚʘˁʘ ʫʯʝʥʠʢʘ ʩʘ 

ʦʛʨʘʥʠʯʝˁʠʤʘ ˁʠʭʦʚʠʭ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʩʣʝʜʠ ʥʠʟ ʨʘʟʣʠʯʠʪʠʭ ʘʢʪʠʚʥʦʩʪʠ 

ʢʦʿʠʤʘ ʩʝ ʫʯʝʥʠʢ ʚʦʜʠ ʢʨʦʟ ʢʦʥʮʝʧʪʫʘʣʥʫ ʧʨʦʤʝʥʫ (Camp & Clement, 1994; Gupta et al., 

2010; Mazur, 1997; Slotta & Chi, 2006; Sokoloff & Torton, 1997; Wosiliait et al., 1998). 

ʀʩʪʨʘʞʠʚʘˁʘ ʧʦʢʘʟʫʿʫ ʜʘ ʿʝ ʜʘʥʘʩ ʘʜʝʢʚʘʪʥʘ ʢʦʥʮʝʧʪʫʘʣʠʟʘʮʠʿʘ ʥʘʫʯʥʠʭ ʦʙʿʘʰˁʝˁʘ ʫ 

ʥʘʩʪʘʚʠ ʧʨʠʨʦʜʥʠʭ ʥʘʫʢʘ ʠ ʜʘˀʝ ʚʨʣʦ ʠʟʘʟʦʚʘʥ ʟʘʜʘʪʘʢ (Braaten & Windschitl, 2011), ʢʘʦ ʠ 

ʜʘ ʿʝ ʩʠʩʪʝʤʘʪʠʯʥʦ ʜʠʟʘʿʥʠʨʘˁʝ ʫʯʝʥʠʯʢʠʭ ʘʢʪʠʚʥʦʩʪʠ ʫʩʤʝʨʝʥʠʭ ʥʘ ʨʘʟʚʠʿʘˁʝ ʚʝʰʪʠʥʘ 

ʜʘʚʘˁʘ ʥʘʫʯʥʠʭ ʦʙʿʘʰˁʝˁʘ ʜʘʣʝʢʦ ʦʜ ʪʨʠʚʠʿʘʣʥʦʛ (Reiser & Dempsey, 2012; Krajcik & 

Czerniak 2014; Shemwell, Chase & Schwartz. 2015). 
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2.5. ʀʜʝʥʪʠʬʠʢʦʚʘˁʝ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʫ ʥʘʩʪʘʚʠ ʬʠʟʠʢʝ 

ʋʪʚʨʹʠʚʘˁʝ ʧʨʠʩʫʩʪʚʘ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʠ ʧʨʘ˂ʝˁʝ ʩʪʝʧʝʥʘ ʨʘʟʚʦʿʘ ʥʘʫʯʥʠʭ 

ʧʦʿʤʦʚʘ ʪʦʢʦʤ ʧʨʦʮʝʩʘ ʫʯʝˁʘ ʧʨʝʜʩʪʘʚˀʘ ʚʝʦʤʘ ʚʘʞʥʝ ʝʣʝʤʝʥʪʝ ʩʚʘʢʝ ʥʘʩʪʘʚʥʝ ʩʪʨʘʪʝʛʠʿʝ 

ʯʠʿʠ ʿʝ ʮʠˀ ʢʦʥʮʝʧʪʫʘʣʥʘ ʧʨʦʤʝʥʘ ʢʦʜ ʫʯʝʥʠʢʘ.  

ʂʘʜʘ ʿʝ ʫ ʧʠʪʘˁʫ ʥʘʩʪʘʚʘ ʬʠʟʠʢʝ, ʫ ʪʫ ʩʚʨʭʫ ʨʘʟʚʠʿʝʥʠ ʩʫ ʙʨʦʿʥʠ ʩʪʘʥʜʘʨʜʠʟʦʚʘʥʠ ʪʝʩʪʦʚʠ, 

ʧʦʯʝʚ ʦʜ ʯʫʚʝʥʦʛ Force Concept Inventory (FCI), ʪʝʩʪʘ ʢʦʿʠʤ ʩʝ ʠʩʧʠʪʫʿʝ ʨʘʟʫʤʝʚʘˁʝ 

ˁʫʪʥʦʚʩʢʦʛ ʢʦʥʮʝʧʪʘ ʩʠʣʝ (Hestenes, Wells & Swackhamer, 1992).  

ʆʩʠʤ ʪʦʛʘ, ʢʘʦ ʜʠʿʘʛʥʦʩʪʠʯʢʠ ʠʥʩʪʨʫʤʝʥʪʠ ʫ ʨʘʟʣʠʯʠʪʠʤ ʦʙʣʘʩʪʠʤʘ ʬʠʟʠʢʝ ʨʘʟʚʠʿʝʥʠ ʩʫ 

ʙʨʦʿʥʠ ʢʦʥʮʝʧʪʫʘʣʥʠ ʪʝʩʪʦʚʠ: 

¶ MBT: Mechanics Baseline Test (Hestenes & Wells, 1992); 

¶ FMCE: Force and Motion Conceptual Evaluation (Thornton & Sokoloff, 1998); 

¶ TUG-K: Test of Understanding Graphs in Kinematics (Beichner, 1994); 

¶ CSEM: Conceptual Survey in Electricity & Magnetism (Maloney et al., 2001); 

¶ TCE: The Thermal Concept Evaluation (Yeo & Zadnik, 2001); 

¶ ECS: Energy Concepts Survey (Singh & Rosengrant, 2003); 

¶ DIRECT: Determining and Interpreting Resistive Electric Circuits Concept Test 

(Engelhardt & Beichner, 2004); 

¶ BEMA: Brief Electricity and Magnetism Assessment (Ding et al., 2006); 

¶ QMCS: Quantum Mechanics Conceptual Survey (McKagan, Perkins & Wieman, 2010); 

¶ NGCI: Newtonian Gravity Concept Inventory (Williamson,Willoughby & Prather, 2013). 

ʆʚʠ ʪʝʩʪʦʚʠ ʩʘʯʠˁʝʥʠ ʩʫ ʦʜ ʢʦʥʮʝʧʪʫʘʣʥʠʭ ʧʠʪʘˁʘ ʢʦʿʘ ʩʘʜʨʞʝ ʚʝʨʙʘʣʥʦ ʠʩʢʘʟʘʥ 

ʧʨʦʙʣʝʤ, ʠ ʟʘ ʨʘʟʣʠʢʫ ʦʜ ʢʣʘʩʠʯʥʠʭ ʨʘʯʫʥʩʢʠʭ ʟʘʜʘʪʘʢʘ ʢʦʿʠ ʩʝ ʫ ʥʝʢʠʤ ʩʣʫʯʘʿʝʚʠʤʘ ʤʦʛʫ 

ʨʝʰʘʚʘʪʠ ʩʘʤʦ ʧʫʢʦʤ ʨʝʧʨʦʜʫʢʮʠʿʦʤ ʥʘʫʯʝʥʠʭ ʰʘʙʣʦʥʘ, ʪʨʘʞʝ ʦʜ ʫʯʝʥʠʢʘ ʩʫʰʪʠʥʩʢʦ 

ʨʘʟʫʤʝʚʘˁʝ ʥʘʫʯʥʠʭ ʧʦʿʤʦʚʘ ʠ ʧʨʠʥʮʠʧʘ. ʆʚʘ ʧʠʪʘˁʘ ʥʘʩʪʘʚʥʠʮʠʤʘ ʯʝʩʪʦ ʠʟʛʣʝʜʘʿʫ 

ʿʝʜʥʦʩʪʘʚʥʦ, ʘʣʠ ʩʝ ʫ ʧʨʘʢʩʠ ʧʦʢʘʟʘʣʦ ʜʘ ʫʯʝʥʠʮʠ ʤʦʛʫ ʠʤʘʪʠ ʙʨʦʿʥʠʭ ʧʦʪʝʰʢʦ˂ʘ ʫ 

ˁʠʭʦʚʦʤ ʨʝʰʘʚʘˁʫ ʫʧʨʘʚʦ ʟʙʦʛ ʜʫʙʦʢʦ ʫʢʦʨʝˁʝʥʠʭ ʩʠʩʪʝʤʘ ʥʘʠʚʥʠʭ ʫʚʝʨʝˁʘ, ʦʜʥʦʩʥʦ 

ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ (Mazur, 1997). 

ʋʦʙʠʯʘʿʝʥʦ, ʢʦʥʮʝʧʪʫʘʣʥʠ ʪʝʩʪʦʚʠ ʥʝ ʟʘʭʪʝʚʘʿʫ ʦʜ ʠʩʧʠʪʘʥʠʢʘ ʦʙʨʘʟʣʘʛʘˁʝ ʦʜʘʙʨʘʥʠʭ 

ʦʜʛʦʚʦʨʘ ʥʘ ʧʠʪʘˁʠʤʘ ʚʠʰʝʩʪʨʫʢʦʛ ʠʟʙʦʨʘ. ɿʙʦʛ ʪʦʛʘ ʠʟʦʩʪʘʿʫ ʜʝʪʘˀʠ ʦ ʥʘʯʠʥʫ 

ʨʘʟʤʠʰˀʘˁʘ ʫʯʝʥʠʢʘ ʧʨʠʣʠʢʦʤ ʦʜʘʙʠʨʘ ʦʜʛʦʚʦʨʘ ʰʪʦ ʜʦʥʝʢʣʝ ʤʦʞʝ ʦʪʝʞʘʪʠ ʧʫʪ 

ʫʪʚʨʹʠʚʘˁʫ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʫʯʝʥʠʯʢʠʭ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ (Nehm & Schonfeld, 
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2008). ʀʧʘʢ, ʜʦʙʘʨ ʠʟʙʦʨ ʜʠʩʪʨʘʢʪʦʨʘ ʯʠʥʠ ʦʚʝ ʪʝʩʪʦʚʝ ʚʝʦʤʘ ʢʦʨʠʩʥʠʤ ʫ ʧʨʘʢʩʠ ʟʘ 

ʫʪʚʨʹʠʚʘˁʘ ʧʨʠʩʫʩʪʚʘ ʦʜʨʝʹʝʥʠʭ ʘʣʪʝʨʥʘʪʠʚʠʭ ʢʦʥʮʝʧʮʠʿʘ ʫ ʨʘʟʣʠʯʠʪʠʤ ʬʘʟʘʤʘ ʫʯʝˁʘ. 

ʅʘʧʿʦʟʥʘʪʠʿʠ ʢʦʥʮʝʧʪʫʘʣʥʠ ʪʝʩʪ, Force Concept Inventory (FCI), ʩʘʩʪʦʿʠ ʩʝ ʦʜ 30 ʧʠʪʘˁʘ 

ʚʠʰʝʩʪʨʫʢʦʛ ʠʟʙʦʨʘ. ʇʦʢʨʠʚʘ ʰʝʩʪ ʦʙʣʘʩʪʠ: ʂʠʥʝʤʘʪʠʢʫ, ʇʨʚʠ, ɼʨʫʛʠ ʠ ʊʨʝ˂ʠ ɳʫʪʥʦʚ 

ʟʘʢʦʥ, ʇʨʠʥʮʠʧʝ ʩʫʧʝʨʧʦʟʠʮʠʿʝ ʠ ɺʨʩʪʝ ʩʠʣʘ (ʢʘʦ ʰʪʦ ʩʫ ʛʨʘʚʠʪʘʮʠʦʥʘ ʠ ʩʠʣʘ ʪʨʝˁʘ). 

ʉʚʘʢʦ ʧʠʪʘˁʝ ʥʫʜʠ ʩʘʤʦ ʿʝʜʘʥ ʪʘʯʘʥ ʦʜʛʦʚʦʨ. ʆʩʪʘʣʠ ʧʦʥʫʹʝʥʠ ʦʜʛʦʚʦʨʠ ʥʘ ʩʚʘʢʦ ʧʠʪʘˁʝ 

ʦʜʨʘʞʘʚʘʿʫ ʧʨʠʩʫʩʪʚʦ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʦ ʠʩʧʠʪʠʚʘʥʠʤ ʬʝʥʦʤʝʥʠʤʘ ʠ ʨʝʟʫʣʪʘʪ 

ʩʫ ʦʙʠʤʥʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʢʦʿʘ ʫʢˀʫʯʫʿʫ ʠʥʪʝʨʚʿʫʝ ʩʘ ʚʝʣʠʢʠʤ ʙʨʦʿʝʤ ʠʩʧʠʪʘʥʠʢʘ. 

ʆʚʘʿ ʪʝʩʪ ʿʝ ʥʘʩʪʘʦ ʢʘʩʥʠʭ ʦʩʘʤʜʝʩʝʪʠʭ ʛʦʜʠʥʘ ʥʘ ʋʥʠʚʝʨʟʠʪʝʪʫ ʫ ɸʨʠʟʦʥʠ. ʋ ʧʦʯʝʪʥʠʤ 

ʬʘʟʘʤʘ ʧʨʠʤʝʥʝ ʪʝʩʪʘ, ʿʝʜʘʥ ʦʜ ʘʫʪʦʨʘ, ʧʨʦʬʝʩʦʨ ʪʝʦʨʠʿʩʢʝ ʬʠʟʠʢʝ ʍʝʩʪʝʥʝʩ (Hestenes), 

ʠʟʥʝʦ ʿʝ ʜʨʘʤʘʪʠʯʘʥ ʧʦʜʘʪʘʢ ʜʘ ʧʨʠʙʣʠʞʥʦ 80% ʩʪʫʜʝʥʘʪʘ ʫʚʦʜʥʠʭ ʢʫʨʩʝʚʘ ʬʠʟʠʢʝ ʤʦʞʝ 

ʜʘ ʥʘʚʝʜʝ ʊʨʝ˂ʠ ɳʫʪʥʦʚ ʟʘʢʦʥ ʥʘ ʧʦʯʝʪʢʫ ʢʫʨʩʘ, ʘʣʠ ʜʘ FCI ʪʝʩʪ ʧʨʠʤʝˁʝʥ ʥʘ ʢʨʘʿʫ ʢʫʨʩʘ 

ʧʦʢʘʟʫʿʝ ʜʘ ʤʘˁʝ ʦʜ 15% ʩʪʫʜʝʥʘʪʘ ʫʧʦʪʧʫʥʦʩʪʠ ʨʘʟʫʤʝ ʦʚʘʿ ʢʦʥʮʝʧʪ (Hestenes, 1998).  

ʉʣʠʯʥʠ ʨʝʟʫʣʪʘʪʠ ʧʦʥʦʚʠʣʠ ʩʫ ʩʝ ʫ ʚʝʣʠʢʦʤ ʙʨʦʿʫ ʩʪʫʜʠʿʘ ʩʘ ʨʘʟʣʠʯʠʪʠʤ ʛʨʫʧʘʤʘ 

ʠʩʧʠʪʘʥʠʢʘ. ʋ ʥʘʰʦʿ ʩʨʝʜʠʥʠ ʥʠʿʝ ʙʠʣʦ ʪʝʩʪʠʨʘˁʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʛ ʫʟʦʨʢʘ ʫʯʝʥʠʯʢʝ 

ʧʦʧʫʣʘʮʠʿʝ, ʘʣʠ ʧʨʠʤʝʥʘ FCI ʪʝʩʪʘ ʫ ʥʝʜʘʚʥʠʤ ʧʠʣʦʪ ʠʩʪʨʘʞʠʚʘˁʠʤʘ ʧʦʢʘʟʫʿʝ ʥʠʩʢʦ 

ʧʦʩʪʠʛʥʫ˂ʝ ʫʯʝʥʠʢʘ ʫ ʦʙʣʘʩʪʠ ʢʦʥʮʝʧʪʫʘʣʥʦʛ ʨʘʟʫʤʝʚʘˁʘ ʤʝʭʘʥʠʢʝ (ʅʝʰʠ˂, 2015). ʊʦʢʦʤ 

ʟʠʤʩʢʦʛ ʩʝʤʝʩʪʨʘ 2016. ʛʦʜʠʥʝ ʥʘ ʌʠʟʠʯʢʦʤ ʬʘʢʫʣʪʝʪʫ ʫ ɹʝʦʛʨʘʜʫ ʨʝʘʣʠʟʦʚʘʥʦ ʿʝ 

ʠʩʪʨʘʞʠʚʘˁʝ ʫ ʢʦʤʝ ʿʝ ʫʯʝʩʪʚʦʚʘʦ ʫʢʫʧʥʦ 91 ʩʪʫʜʝʥʪ, ʧʨʚʝ ʠ ʪʨʝ˂ʝ ʛʦʜʠʥʝ ʩʪʫʜʠʿʘ 

ʨʘʟʣʠʯʠʪʠʭ ʩʤʝʨʦʚʘ, ʢʘʦ ʠ ʤʘʩʪʝʨ ʩʪʫʜʠʿʘ ʥʘ ʩʤʝʨʫ ʆʧʰʪʘ ʬʠʟʠʢʘ. ʉʨʝʜˁʝ ʧʦʩʪʠʛʥʫ˂ʝ 

ʠʟʥʦʩʠʣʦ ʿʝ 46% (ʧʦ ʦʙʣʘʩʪʠʤʘ ï ʂʠʥʝʤʘʪʠʢʘ: 41%; ʇʨʚʠ ɳʫʪʥʦʚ ʟʘʢʦʥ: 44%; ɼʨʫʛʠ 

ɳʫʪʥʦʚ ʟʘʢʦʥ: 50%; ʊʨʝ˂ʠ ɳʫʪʥʦʚ ʟʘʢʦʥ: 62%; ʉʣʘʛʘˁʝ ʩʠʣʘ: 28%; ɺʨʩʪʝ ʩʠʣʘ: 44%), ʰʪʦ 

ʦʪʚʘʨʘ ʧʠʪʘˁʝ ʢʚʘʣʠʪʝʪʘ ʥʘʩʪʘʚʝ ʬʠʟʠʢʝ ʥʘ ʩʚʠʤ ʥʠʚʦʠʤʘ ʦʙʨʘʟʦʚʘˁʘ ʫ ʥʘʰʦʿ ʟʝʤˀʠ 

(Ģekiĺ et al., 2017). 

ʊʨʝʙʘ ʥʘʛʣʘʩʠʪʠ ʜʘ ʩʝ ʚʘʞʥʦʩʪ FCI ʪʝʩʪʘ ʦʛʣʝʜʘ ʥʝ ʩʘʤʦ ʫ ˁʝʛʦʚʦʿ ʚʠʰʝʜʝʮʝʥʠʿʩʢʦʿ 

ʧʨʠʤʝʥʠ ʫ ʩʨʝʜˁʠʤ ʰʢʦʣʘʤʘ ʠ ʥʘ ʫʥʠʚʝʨʟʠʪʝʪʠʤʘ ʰʠʨʦʤ ʩʚʝʪʘ, ʚʝ˂ ʠ ʫ ʧʦʜʩʪʠʮʘˁʫ 

ʠʩʪʨʘʞʠʚʘʯʘ ʥʘ ʘʢʪʠʚʥʦʩʪʠ ʫʩʤʝʨʝʥʝ ʢʘ ʨʘʟʚʦʿʫ ʙʨʦʿʥʠʭ ʢʦʥʮʝʧʪʫʘʣʥʠʭ ʪʝʩʪʦʚʘ ʢʦʿʠ ʠʤʘʿʫ 

ʫʣʦʛʫ ʜʠʿʘʛʥʦʩʪʠʯʢʠʭ ʠʥʩʪʨʫʤʝʥʘʪʘ ʫ ʨʘʟʣʠʯʠʪʠʤ ʦʙʣʘʩʪʠʤʘ ʬʠʟʠʢʝ.  

ʆʩʠʤ ʪʦʛʘ, ʜʦʰʣʦ ʿʝ ʜʦ ʨʝʘʣʠʟʘʮʠʿʝ ʦʧʩʝʞʥʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʩʘ ʥʘʤʝʨʦʤ ʜʘ ʩʝ ʫʧʦʨʝʜʠ 

ʫʪʠʮʘʿ ʪʨʘʜʠʮʠʦʥʘʣʥʝ ʧʨʝʜʘʚaʯʢʝ ʥʘʩʪʘʚʝ ʠ ʠʥʪʝʨʘʢʪʠʚʥʠʭ ʧʨʠʩʪʫʧʘ ʥʘ ʥʘʧʨʝʜʘʢ ʫʯʝʥʠʢʘ 

ʠ ʩʪʫʜʝʥʘʪʘ ʥʘ ʢʦʥʮʝʧʪʫʘʣʥʠʤ ʪʝʩʪʦʚʠʤʘ. ɱʝʜʥʦ ʦʜ ʥʘʿʧʦʟʥʘʪʠʿʠʭ ʠʩʪʨʘʞʠʚʘˁʘ (Hake, 

1998) ʦʙʫʭʚʘʪʠʣʦ ʿʝ ʧʨʝʢʦ 6000 ʫʯʝʥʠʢʘ ʠ ʩʪʫʜʝʥʘʪʘ ʰʠʨʦʢʦʛ ʩʧʝʢʪʨʘ ʰʢʦʣʘ ʠ ʬʘʢʫʣʪʝʪʘ, 

ʘ ʨʘʟʣʠʢʝ ʫ ʢʦʥʮʝʧʪʫʘʣʥʦʤ ʨʘʟʫʤʝʚʘˁʫ ʫ ʦʙʣʘʩʪʠʤʘ ʢʦʿʝ ʠʩʧʠʪʫʿʝ FCI ʫʙʝʜˀʠʚ ʩʫ ʜʦʢʘʟ 

ʩʫʧʝʨʠʦʨʥʦʩʪʠ ʠʥʪʝʨʘʢʪʠʚʥʦʛ ʧʨʠʩʪʫʧʘ ʥʘʜ ʧʨʝʜʘʚʘʯʢʦʤ ʥʘʩʪʘʚʦʤ. ʊʘʢʦʹʝ, ʊʦʨʪʦʥ ʠ 

ʩʘʨʘʜʥʠʮʠ ʧʦʨʝʜʠʣʠ ʩʫ ʥʘʧʨʝʜʘʢ ʚʠʰʝ ʭʠˀʘʜʘ ʩʪʫʜʝʥʘʪʘ ʤʝʨʝʥ FCI ʠ FMCE ʪʝʩʪʦʚʠʤʘ ʠ 
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ʫʪʚʨʜʠʣʠ ʜʘ ʿʝ ʥʘʧʨʝʜʘʢ ʫ ʢʦʥʮʝʧʪʫʘʣʥʦʤ ʨʘʟʫʤʝʚʘˁʫ ʢʦʥʟʠʩʪʝʥʪʥʦ ʚʝ˂ʠ ʢʘʜʘ ʩʫ ʩʪʫʜʝʥʪʠ 

ʠʟʣʦʞʝʥʠ ʘʢʪʠʚʥʦʤ ʫʯʝˁʫ ʫ ʦʜʥʦʩʫ ʥʘ ʪʨʘʜʠʮʠʦʥʘʣʥʠ, ʧʨʝʜʘʚʘʯʢʠ ʧʨʠʩʪʫʧ, ʙʝʟ ʦʙʟʠʨʘ 

ʢʦʿʠʤ ʪʝʩʪʦʤ ʿʝ ʤʝʨʝʥʦ ʥʘʧʨʝʜʦʚʘˁʝ ʪʦʢʦʤ ʢʫʨʩʘ (Thornton ʝt al., 2009). 

ʇʨʝʜʥʦʩʪ ʘʢʪʠʚʥʠʭ ʤʝʪʦʜʘ ʫʯʝˁʘ ʬʠʟʠʢʝ ʫ ʦʜʥʦʩʫ ʥʘ ʪʨʘʜʠʮʠʦʥʘʣʥʫ ʧʨʝʜʘʚʘʯʢʫ ʥʘʩʪʘʚʫ, 

ʯʘʢ ʠ ʦʥʜʘ ʢʘʜʘ ʿʝ ʠʟʚʦʜʝ ʚʨʭʫʥʩʢʠ ʩʪʨʫʯˁʘʮʠ, ʥʝʜʘʚʥʦ ʿʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʧʦʪʚʨʜʠʦ ʠ 

ʜʦʙʠʪʥʠʢ ʅʦʙʝʣʦʚʝ ʥʘʛʨʘʜʝ ʟʘ ʬʠʟʠʢʫ, ʂʘʨʣ ɺʠʤʝʥ. ʀʩʪʨʘʞʠʚʘˁʝ ʢʦʿʝ ʿʝ ʦʙʘʚʠʦ ʩʘ 

ʩʘʨʘʜʥʠʮʠʤʘ ʧʦʢʘʟʘʣʦ ʿʝ ʧʦʚʝ˂ʘʥʦ ʧʨʠʩʫʩʪʚʦ ʩʪʫʜʝʥʘʪʘ, ʚʝ˂ʫ ʟʘʠʥʪʝʨʝʩʦʚʘʥʦʩʪ ʟʘ ʨʘʜ ʠ 

ʚʠʰʝ ʥʝʛʦ ʜʚʘ ʧʫʪʘ ʙʦˀʝ ʨʝʟʫʣʪʘʪʝ ʢʦʜ ʛʨʫʧʝ ʢʦʿʘ ʿʝ ʦ ʝʣʝʢʪʨʦʤʘʛʥʝʪʠʟʤʫ ʫʯʠʣʘ ʧʫʪʝʤ 

ʠʩʪʨʘʞʠʚʘˁʘ (Deslauriers, Schelew & Wieman 2011). 

ʇʨʠʤʝʥʘ ʢʦʥʮʝʧʪʫʘʣʥʠʭ ʪʝʩʪʦʚʘ ʠ ʠʟʥʝʥʘʹʫʿʫ˂ʝ ʩʣʘʙʠ ʨʝʟʫʣʪʘʪʠ ʫʯʝʥʠʢʘ ʠ ʩʪʫʜʝʥʘʪʘ 

ʜʦʚʝʣʠ ʩʫ ʜʦ ʥʘʧʦʨʘ ʜʘ ʩʝ ʥʘʩʪʘʚʘ ʬʠʟʠʢʝ ʫʯʠʥʠ ʝʬʠʢʘʩʥʠʿʦʤ, ʰʪʦ ʿʝ ʫ ʥʝʢʠʤ ʩʣʫʯʘʿʝʚʠʤʘ 

ʜʠʨʝʢʪʥʦ ʫʪʠʮʘʣʦ ʥʘ ʨʘʟʚʦʿ ʨʘʟʣʠʯʪʠʭ ʠʥʪʝʨʘʢʪʠʚʥʠʭ ʧʨʠʩʪʫʧʘ ʥʘʩʪʘʚʠ, ʢʘʦ ʰʪʦ ʿʝ ʥʘ 

ʧʨʠʤʝʨ ʧʦʟʥʘʪʘ Peer instruction ʩʪʨʘʪʝʛʠʿʘ ɽʨʠʢʘ ʄʘʟʫʨʘ
10

 (Mazur, 1997).  

 

                                                 
10

 ʄʝʹʫ ʦʥʠʤʘ ʢʦʿʠ ʩʫ FCI ʪʝʩʪ ʧʨʠʤʝʥʠʣʠ ʫʙʨʟʦ ʥʘʢʦʥ ʩʘʦʧʰʪʘʚʘˁʘ ʧʨʚʠʭ ʫʟʥʝʤʠʨʫʿʫ˂ʠʭ ʧʦʜʘʪʘʢʘ ʦ 

ʧʦʩʪʠʛʥʫ˂ʠʤʘ ʩʪʫʜʝʥʘʪʘ, ʙʠʦ ʿʝ ʠ ɽʨʠʢ ʄʘʟʫʨ, ʧʨʦʬʝʩʦʨ ʥʘ ʍʘʨʚʘʨʜʫ. ʅʠ ʨʝʟʫʣʪʘʪʠ ʩʪʫʜʝʥʘʪʘ ʫʚʦʜʥʠʭ 

ʢʫʨʩʝʚʘ ʬʠʟʠʢʝ ʥʘ ʍʘʨʚʘʨʜʫ ʥʠʩʫ ʙʠʣʠ ʟʥʘʯʘʿʥʦ ʙʦˀʠ. ʄʘʟʫʨ ʯʝʩʪʦ ʥʘʚʦʜʠ ʧʨʠʤʝʨ ʟʘʜʘʪʢʘ ʢʦʿʠ ʿʝ ʫʩʤʝʨʝʥ 

ʥʘ ʧʨʦʚʝʨʫ ʨʘʟʫʤʝʚʘˁʘ ʊʨʝ˂ʝʛ ɳʫʪʥʦʚʦʛ ʟʘʢʦʥʘ ʥʘ FCI ʪʝʩʪʫ ʫ ʢʦʤʝ ʩʝ ʦʜ ʫʯʝʥʠʢʘ ʟʘʭʪʝʚʘ ʜʘ ʩʝ ʫʧʦʨʝʜʝ 

ʩʠʣʝ ʢʦʿʠʤʘ ʫʟʘʿʘʤʥʦ ʜʝʣʫʿʫ ʚʝʣʠʢʠ ʢʘʤʠʦʥ ʠ ʤʘʣʠ ʘʫʪʦʤʦʙʠʣ ʪʦʢʦʤ ʩʫʜʘʨʘ. ʉʭʚʘʪʠʚʰʠ ʜʘ ʩʪʫʜʝʥʪʠ ʥʠʩʫ 

ʨʘʟʫʤʝʣʠ ʊʨʝ˂ʠ ɳʫʪʥʦʚ ʟʘʢʦʥ, ʄʘʟʫʨ ʿʝ ʧʦʢʫʰʘʦ ʜʘ ʠʤ ʧʦʤʦʛʥʝ ʜʦʜʘʪʥʠʤ ʦʙʿʘʰˁʝˁʠʤʘ. ɺʠʜʝʚʰʠ ʜʘ ʠ 

ʥʘʢʦʥ ʜʝʩʝʪ ʤʠʥʫʪʘ ʦʙʿʘʰˁʘʚʘˁʘ ʩʪʫʜʝʥʪʠ ʠʤʘʿʫ ʠʩʪʠ, ʟʙʫˁʝʥ ʠʟʨʘʟ ʣʠʮʘ, ʫ ʪʨʝʥʫʪʢʫ ʦʯʘʿʘ, ʧʨʝʜʣʦʞʠʦ ʠʤ ʿʝ 

ʜʘ ʤʝʹʫʩʦʙʥʦ ʧʨʦʜʠʩʢʫʪʫʿʫ. ʀʩʧʦʩʪʘʚʠʣʦ ʩʝ ʜʘ ˂ʝ ʩʪʫʜʝʥʪ ʢʦʿʠ ʿʝ ʫʧʨʘʚʦ ʩʭʚʘʪʠʦ ʿʝʜʘʥ ʥʘʫʯʥʠ ʧʨʠʥʮʠʧ 

ʜʘʣʝʢʦ ʣʘʢʰʝ Ăʧʨʝʥʝʪʠñ ʩʚʦʿʝ ʟʥʘˁʝ ʜʨʫʛʦʤ ʩʪʫʜʝʥʪʫ ʦʜ ʧʨʦʬʝʩʦʨʘ.  ʆʚʫ ʩʠʪʫʘʮʠʿʫ ʧʨʦʬʝʩʦʨ ʄʘʟʫʨ ʯʝʩʪʦ 

ʥʘʚʦʜʠ ʢʘʦ ʧʦʯʝʪʘʢ ʨʘʜʘ ʥʘ Peer Instruction ʥʘʩʪʘʚʥʦʿ ʩʪʨʘʪʝʛʠʿʠ . 

ɺʠʰʝ ʜʝʪʘˀʘ ʜʦʩʪʫʧʥʦ ʿʝ ʥʘ https://www.youtube.com/watch?v=Z9orbxoRofI 

 

 

https://www.youtube.com/watch?v=Z9orbxoRofI
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2.6. ʂʦʥʮʝʧʪ ʧʣʠʚʘˁʘ ʠ ʪʦˁʝˁʘ ʪʝʣʘ 

ʀʩʪʨʘʞʠʚʘˁʘ ʩʫ ʧʦʢʘʟʘʣʘ ʜʘ ʿʝ ʥʘʚʦʹʝˁʝ ʫʯʝʥʠʢʘ ʜʘ ʨʘʟʫʤʝʿʫ ʟʘʰʪʦ ʪʝʣʘ ʧʣʠʚʘʿʫ ʠʣʠ ʪʦʥʫ 

ʿʝʜʘʥ ʦʜ ʚʝʦʤʘ ʟʘʭʪʝʚʥʠʭ ʟʘʜʘʪʘʢʘ ʫ ʥʘʩʪʘʚʠ ʢʦʿʠ ʫʦʙʠʯʘʿʝʥʦ ʪʨʘʞʠ ʧʦʜʩʪʠʮʘˁʝ ʩʣʦʞʝʥʝ 

ʢʦʥʮʝʧʪʫʘʣʥʝ ʧʨʦʤʝʥʝ ʢʦʜ ʫʯʝʥʠʢʘ (Chi, 2005; Hardy et al. 2006; Tomita, 2008; Yin, 2012; 

Yin, Tomita & Shavelson, 2008; Yin, Tomita & Shavelson, 2013). ʉʪʦʛʘ ˂ʝʤʦ ʫ ʥʘʨʝʜʥʠʤ 

ʧʦʛʣʘʚˀʠʤʘ ʘʥʘʣʠʟʠʨʘʪʠ ʢʦʤʧʣʝʢʩʥʦʩʪ ʢʦʥʮʝʧʪʘ ʧʣʠʚʘˁʘ ʠ ʪʦˁʝˁʘ ʪʝʣʘ, ʢʘʦ ʠ 

ʧʦʚʝʟʘʥʦʩʪ ʩʪʝʧʝʥʘ ʢʦʛʥʠʪʠʚʥʦʛ ʨʘʟʚʦʿʘ ʫʯʝʥʠʢʘ ʩʘ ʥʘʯʠʥʦʤ ʨʘʟʫʤʝʚʘˁʘ ʢʦʤʧʣʝʢʩʥʠʭ 

ʧʦʿʤʦʚʘ ʫ ʥʘʩʪʘʚʠ ʧʨʠʨʦʜʥʠʭ ʥʘʫʢʘ, ʢʘʢʘʚ ʿʝ ʧʣʠʚʘˁʝ ʠ ʪʦˁʝˁʝ. 

2.6.1. ʂʦʤʧʣʝʢʩʥʦʩʪ ʢʦʥʮʝʧʪʘ ʧʣʠʚʘˁʘ ʠ ʪʦˁʝˁʘ ʪʝʣʘ 

ʂˀʫʯʥʠ ʧʨʦʙʣʝʤʠ ʩʘ ʢʦʿʠʤʘ ʩʝ ʩʫʩʨʝ˂ʫ ʫʯʝʥʠʮʠ ʢʦʿʠ ʪʨʝʙʘ ʜʘ ʫʩʚʦʿʝ ʥʘʫʯʥʦ ʦʙʿʘʰˁʝˁʝ 

ʬʝʥʦʤʝʥʘ ʧʣʠʚʘˁʘ ʠ ʪʦˁʝˁʘ ʩʫ ʧʨʘʚʠʣʥʦ ʩʭʚʘʪʘˁʝ ʧʦʿʤʘ ʛʫʩʪʠʥʝ ʠ ʫʪʠʮʘʿʘ ʦʜʥʦʩʘ 

ʛʫʩʪʠʥʘ ʪʝʣʘ ʠ ʪʝʯʥʦʩʪʠ ʥʘ ʦʚʝ ʬʝʥʦʤʝʥʝ. ʀʘʢʦ ʩʝ ʤʦʞʝ ʯʠʥʠʪʠ ʜʘ ʿʝ ʛʫʩʪʠʥʘ ʠʥʪʫʠʪʠʚʥʦ 

ʿʘʩʘʥ ʧʦʿʘʤ, ʠʩʪʨʘʞʠʚʘˁʘ ʧʦʢʘʟʫʿʫ ʜʘ ʪʦ ʥʠʿʝ ʩʣʫʯʘʿ (Perkins & Grotzer, 2005; Xu & Clarke 

2012). ɿʘ ʨʘʟʣʠʢʫ ʦʜ ʤʘʩʝ ʠʣʠ ʟʘʧʨʝʤʠʥʝ, ʢʦʿʝ ʩʝ ʣʘʢʦ ʤʦʛʫ ʜʠʨʝʢʪʥʦ ʦʩʝʪʠʪʠ ʠʣʠ ʦʧʘʟʠʪʠ, 

ʛʫʩʪʠʥʘ ʿʝ ʠʟʚʝʜʝʥʘ ʚʝʣʠʯʠʥʘ ʯʠʿʝ ʨʘʟʫʤʝʚʘˁʝ ʟʘʭʪʝʚʘ ʜʘ ʩʝ ʧʦʩʤʘʪʨʘ ʦʜʥʦʩ ʠʟʤʝʹʫ ʜʚʝ 

ʬʠʟʠʯʢʝ ʚʝʣʠʯʠʥʝ, ʘʣʠ ʩʝ ʩʘʤʘ ʧʦ ʩʝʙʠ ʥʝ ʤʦʞʝ ʜʠʨʝʢʪʥʦ ʠʩʢʫʩʠʪʠ. ʋ ʩʚʘʢʦʜʥʝʚʥʦʤ 

ʞʠʚʦʪʫ, ʨʝʪʢʝ ʩʫ ʩʠʪʫʘʮʠʿʝ ʛʜʝ ʩʝ ʤʦʞʝ ʩʣʦʙʦʜʥʦ ʚʘʨʠʨʘʪʠ ʤʘʩʘ ʠʣʠ ʟʘʧʨʝʤʠʥʘ, ʜʦʢ ʩʝ 

ʜʨʫʛʘ ʚʝʣʠʯʠʥʘ ʦʜʨʞʘʚʘ ʢʦʥʩʪʘʥʪʥʦʤ. ʇʦʩʣʝʜʠʮʘ ʪʦʛʘ ʿʝ ʜʘ ʩʝ ʫʯʝʥʠʮʠ ʧʦ ʧʨʘʚʠʣʫ ʚʝʟʫʿʫ 

ʟʘ ʿʝʜʥʫ ʦʜ ʬʠʟʠʯʢʠʭ ʚʝʣʠʯʠʥʘ ʠʟ ʢʦʿʠʭ ʿʝ ʛʫʩʪʠʥʘ ʠʟʚʝʜʝʥʘ ʠ ʟʘʩʥʠʚʘʿʫ ʩʚʦʿʝ ʟʘʢˀʫʯʢʝ 

ʩʘʤʦ ʥʘ ˁʦʿ (Smith, Carey & Wiser, 1985). ʆʩʠʤ ʪʦʛʘ, ʧʦʢʘʟʘʣʦ ʩʝ ʜʘ ʢʦʥʮʝʧʪ ʟʘʧʨʝʤʠʥʝ 

ʠʘʢʦ ʥʘʯʥʠʮʠʤʘ ʜʝʣʫʿʝ ʩʘʩʚʠʤ ʿʝʜʥʦʩʪʘʚʥʦ, ʢʦʜ ʜʝʮʝ ʤʦʞʝ ʙʠʪʠ ʠʥʪʝʨʧʨʝʪʠʨʘʥ ʥʘ ʚʝʦʤʘ 

ʨʘʟʣʠʯʠʪʝ ʥʘʯʠʥʝ (Potari  & Spiliotopoulou, 1996). 

ʇʦʨʝʜ ʪʦʛʘ, ʥʝʢʘ ʠʩʪʨʘʞʠʚʘˁʘ (Greenwood, 1996; Dawkins et al., 2010) ʛʦʚʦʨʝ ʜʘ ʠ  

ʥʘʩʪʘʚʥʠʮʠ ʤʦʛʫ ʠʤʘʪʠ ʧʨʦʙʣʝʤʘ ʩʘ ʥʘʫʯʥʠʤ ʢʦʥʮʝʧʪʠʤʘ ʛʫʩʪʠʥʝ ʠ ʧʦʪʠʩʢʘ, ʠ ʜʘ ʩʝ ʯʝʩʪʦ 

ʦʩʣʘˁʘʿʫ ʩʘʤʦ ʥʘ ʩʦʧʩʪʚʝʥʦ ʠʥʪʫʠʪʠʚʥʦ ʨʘʟʫʤʝʚʘˁʝ ʪʠʭ ʧʦʿʘʚʘ ʠʣʠ ʠʩʢˀʫʯʠʚʦ ʧʨʝʥʦʩʝ 

ʩʘʜʨʞʘʿʝ ʠʟ ʫ˅ʙʝʥʠʢʘ. 

Kʘʜʘ ʩʝ ʫʯʠ ʦ ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ, ʦʜ ʫʯʝʥʠʢʘ ʩʝ ʟʘʭʪʝʚʘ ʜʘ ʫʩʚʦʿʝ ʦʙʿʘʰˁʝˁʝ ʢʦʿʝ ʿʝ 

ʩʣʦʞʝʥʠʿʝ ʦʜ ʿʝʜʥʦʩʤʝʨʥʝ ʫʟʨʦʯʥʦ-ʧʦʩʣʝʜʠʯʥʝ ʚʝʟʝ. ʇʦʥʘʰʘˁʝ ʪʝʣʘ ʢʦʿʝ ʿʝ ʧʦʪʦʧˀʝʥʦ ʫ 

ʪʝʯʥʦʩʪ ʟʘʚʠʩʠ ʦʜ ʦʜʥʦʩʘ, ʪʦ ʿʝʩʪ, ʨʘʚʥʦʪʝʞʝ ʠʣʠ ʥʝʜʦʩʪʘʪʢʘ ʠʩʪʝ, ʠʟʤʝʹʫ ʩʠʣʘ ʢʦʿʝ ʜʝʣʫʿʫ 

ʥʘ ʪʝʣʦ (ʛʨʘʚʠʪʘʮʠʦʥʘ ʠ ʩʠʣʘ ʧʦʪʠʩʢʘ), ʘ ʪʦ ʫʯʝʥʠʢʝ ʧʨʠʤʦʨʘʚʘ ʜʘ ʫʩʚʦʿʝ ʥʦʚ, 

ʢʦʤʧʣʝʢʩʥʠʿʠ, ʤʦʜʝʣ ʫʟʨʦʯʥʦ-ʧʦʩʣʝʜʠʯʥʦʛ ʨʘʟʫʤʝʚʘˁʘ. 

ʀʩʪʨʘʞʠʚʘˁʘ ʩʫ ʧʦʢʘʟʘʣʘ ʜʘ ʫʩʚʘʿʘˁʝ ʢʦʤʧʣʝʢʩʥʠʭ ʥʘʫʯʥʠʭ ʦʙʿʘʰˁʝˁʘ ʯʝʩʪʦ ʟʘʚʠʩʠ ʦʜ 

ʫʯʝʥʠʯʢʠʭ ʚʝʰʪʠʥʘ ʨʘʟʫʤʝʚʘˁʘ ʨʘʟʣʠʯʠʪʠʭ ʬʦʨʤʠ ʢʘʫʟʘʣʥʦʩʪʠ ʠ ʢʘʫʟʘʣʥʠʭ ʤʦʜʝʣʘ 

(Grotzer, 2003; Perkins & Grotzer, 2005). ɼʨʘʿʚʝʨ ʠ ʩʘʨʘʜʥʠʮʠ  ʫ ʧʦʛʣʘʚˀʫ Ăʅʝʢʝ ʦʩʦʙʠʥʝ 

ʜʝʯʠʿʠʭ ʠʜʝʿʘ ʠ ˁʠʭʦʚʝ ʠʤʧʣʠʢʘʮʠʿʝ ʟʘ ʥʘʩʪʘʚʫñ ʢˁʠʛʝ Ăɼʝʯʿʝ ʠʜʝʿʝ ʫ ʥʘʫʮʠñ ʥʘʧʨʘʚʠʣʠ 
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ʩʫ ʚʘʞʘʥ ʧʨʝʛʣʝʜ ʦʧʰʪʠʭ ʧʦʪʝʰʢʦ˂ʘ ʧʨʠ ʢʦʥʩʪʨʫʢʮʠʿʠ ʥʘʫʯʥʠʭ ʢʦʥʮʝʧʘʪʘ (Driver, Guesne 

& Tiberghien, 1993). ʂʘʜʘ ʿʝ ʫ ʧʠʪʘˁʫ ʬʝʥʦʤʝʥ ʧʣʠʚʘˁʘ ʠ ʪʦˁʝˁʘ ʪʝʣʘ ʧʦʩʝʙʥʦ ʟʥʘʯʘʿʥʦ 

ʤʦʞʝ ʙʠʪʠ ʥʝʢʦʣʠʢʦ ʩʝʛʤʝʥʘʪʘ:  

¶ ʈʘʟʤʠʰˀʘˁʝ ʢʦʿʝ ʿʝ ʧʦʜ ʚʝʣʠʢʠʤ ʫʪʠʮʘʿʝʤ ʧʝʨʮʝʧʮʠʿʝ 

ʋʯʝʥʠʮʠ ʠʥʠʮʠʿʘʣʥʦ ʟʘʩʥʠʚʘʿʫ ʩʚʦʿʝ ʨʝʟʦʥʦʚʘˁʝ ʥʘ ʯʠˁʝʥʠʮʘʤʘ ʠ ʦʩʦʙʠʥʘʤʘ ʢʦʿʝ 

ʜʠʨʝʢʪʥʦ ʦʧʘʞʘʿʫ ʫ ʥʝʢʦʿ ʩʠʪʫʘʮʠʿʠ. ʇʦʤʦ˂ʠ ʫʯʝʥʠʮʠʤʘ ʜʘ ʢʦʥʩʪʨʫʠʰʫ ʤʝʥʪʘʣʥʝ ʤʦʜʝʣʝ 

ʢʦʿʠ ʦʙʫʭʚʘʪʘʿʫ ʝʥʪʠʪʝʪʝ ʢʦʿʠ ʩʝ ʥʝ ʤʦʛʫ ʜʠʨʝʢʪʥʦ ʦʧʘʟʠʪʠ ʩʣʦʞʝʥ ʿʝ ʟʘʜʘʪʘʢ ʟʘ 

ʥʘʩʪʘʚʥʠʢʘ. 

¶ ʆʛʨʘʥʠʯʝʥ ʬʦʢʫʩ 

ʋʯʝʥʠʮʠ ʠʤʘʿʫ ʪʝʥʜʝʥʮʠʿʫ ʜʘ ʠʥʪʝʨʧʨʝʪʠʨʘʿʫ ʧʦʿʘʚʝ ʫ ʩʤʠʩʣʫ ʘʧʩʦʣʫʪʥʠʭ ʦʩʦʙʠʥʘ ʠʣʠ 

ʢʚʘʣʠʪʝʪʘ ʢʦʿʠ ʩʝ ʚʝʟʫʿʫ ʟʘ ʦʙʿʝʢʪʝ ʫʤʝʩʪʦ ʫ ʩʤʠʩʣʫ ʨʝʘʣʮʠʿʘ ʠʟʤʝʹʫ ʨʘʟʣʠʯʠʪʠʭ ʜʝʣʦʚʘ 

ʩʠʩʪʝʤʘ. 

¶ ʃʠʥʝʘʨʥʦ ʢʘʫʟʘʣʥʦ ʨʝʟʦʥʦʚʘˁʝ 

ʋʯʝʥʠʯʢʦ ʨʝʟʦʥʦʚʘˁʝ ʠʤʘ ʪʝʥʜʝʥʮʠʿʫ ʜʘ ʧʨʘʪʠ ʣʠʥʝʘʨʥʫ ʢʘʫʟʘʣʥʫ ʩʝʢʚʝʥʮʫ ï ʫʯʝʥʠʮʠ 

ʧʦʩʪʫʣʠʨʘʿʫ ʫʟʨʦʢ ʢʦʿʠ ʠʟʘʟʠʚʘ ʥʠʟ ʝʬʝʢʘʪʘ. 

ʂʘʜʘ ʩʝ ʫʯʝʥʠʮʠ ʙʘʚʝ ʬʝʥʦʤʝʥʦʤ ʧʣʠʚʘˁʘ ʠ ʪʦˁʝˁʘ ʫ ʥʘʩʪʘʚʠ, ʦʜ ˁʠʭ ʩʝ ʦʯʝʢʫʿʝ ʜʘ ʫʩʚʦʿʝ 

ʦʙʿʘʰˁʝˁʝ ʢʦʿʝ ʟʘʭʪʝʚʘ ʟʥʘʯʘʿʥʦ ʢʦʤʧʣʝʢʩʥʠʿʝ ʢʘʫʟʘʣʥʦ ʨʘʟʤʠʰˀʘˁʝ ʦʜ ˁʠʭʦʚʦʛ 

ʫʦʙʠʯʘʿʝʥʦʛ ï ʿʝʜʥʦʩʪʘʚʥʝ ʠ ʿʝʜʥʦʩʤʝʨʥʝ ʫʟʨʦʢ-ʧʦʩʣʝʜʠʮʘ ʨʝʣʘʮʠʿʝ ʠʟʤʝʹʫ ʜʠʨʝʢʪʥʦ 

ʦʧʘʞʝʥʠʭ ʦʩʦʙʠʥʘ ʪʝʣʘ (ʢʘʦ ʰʪʦ ʩʫ ʦʙʣʠʢ, ʚʝʣʠʯʠʥʘ ʠʣʠ ʤʘʩʘ) ʠ ˁʝʛʦʚʦʛ ʧʦʥʘʰʘˁʘ ʫ 

ʪʝʯʥʦʩʪʠ (ʧʣʠʚʘ ʠʣʠ ʪʦʥʝ). ʂʘʢʦ ˂ʝ ʩʝ ʪʝʣʦ ʧʦʥʘʰʘʪʠ  ʢʘʜʘ ʩʝ ʩʪʘʚʠ ʫ ʪʝʯʥʦʩʪ ʫ ʦʩʥʦʚʠ ʿʝ 

ʦʜʨʝʹʝʥʦ ʠʥʪʝʨʘʢʪʠʚʥʠʤ ʦʜʥʦʩʦʤ, ʪʿ. ʨʘʚʥʦʪʝʞʦʤ ʠʣʠ ʥʝʜʦʩʪʘʪʢʦʤ ʨʘʚʥʦʪʝʞʝ ʠʟʤʝʹʫ ʜʚʝ 

ʩʠʣʝ ʢʦʿʝ ʜʝʣʫʿʫ ʥʘ ʪʝʣʦ: ʛʨʘʚʠʪʘʮʠʦʥʝ ʩʠʣʝ ʢʦʿʘ ʜʝʣʫʿʝ ʥʘʥʠʞʝ ʠ ʩʠʣʝ ʧʦʪʠʩʢʘ ʢʦʿʘ ʜʝʣʫʿʝ 

ʥʘʚʠʰʝ. ɼʦʢ ʩʝ ʫʣʦʛʘ ʛʨʘʚʠʪʘʮʠʦʥʝ ʩʠʣʝ ʜʦʥʝʢʣʝ ʫʟʠʤʘ ʫ ʦʙʟʠʨ (ʧʨʝʢʦ ʤʘʩʝ ʪʝʣʘ), ʫʣʦʛʘ 

ʩʠʣʝ ʧʦʪʠʩʢʘ ʫʦʙʠʯʘʿʝʥʦ ʿʝ ʚʘʥ ʬʦʢʫʩʘ ʫʯʝʥʠʢʘ. ʅʘʿʯʝʰ˂ʝ, ʫʯʝʥʠʮʠ ʧʦʯʠˁʫ ʜʘ ʨʘʟʤʘʪʨʘʿʫ 

ʫʪʠʮʘʿ ʦʚʝ ʩʠʣʝ ʪʝʢ ʥʘʢʦʥ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʜʠʨʝʢʪʥʠʭ ʢʠʥʝʩʪʝʪʠʯʢʠʭ ʠʩʢʫʩʪʘʚʘ ʪʦʢʦʤ 

ʧʨʦʮʝʩʘ ʫʯʝˁʘ ʦ ʬʝʥʦʤʝʥʠʤʘ ʧʣʠʚʘˁʘ ʠ ʪʦˁʝˁʘ.  

ʋ ʬʦʨʤʫʣʠʩʘˁʫ ˁʠʭʦʚʝ ʩʦʧʩʪʚʝʥʝ ʢʘʫʟʘʣʥʦ ʩʪʨʫʢʪʫʨʠʨʘʥʝ ʪʝʦʨʠʿʩʢʝ ʦʩʥʦʚʝ ʦʙʿʘʰˁʝˁʘ 

ʬʝʥʦʤʝʥʘ ʧʣʠʚʘˁʘ ʠ ʪʦˁʝˁʘ ʪʝʣʘ, ʫʯʝʥʠʮʠ ʯʝʩʪʦ ʧʨʦʧʫʰʪʘʿʫ ʨʘʟʤʘʪʨʘˁʝ ʚʝʦʤʘ ʚʘʞʥʝ 

ʨʝʣʘʮʠʿʝ ʠʟʤʝʹʫ ʛʫʩʪʠʥe ʪʝʣʘ ʠ ʛʫʩʪʠʥʝ ʪʝʯʥʦʩʪʠ, ʢʘʦ ʠ ʨʘʟʤʘʪʨʘˁʝ ʦʜʥʦʩʘ ʩʠʣʘ ʢʦʿʝ 

ʜʝʣʫʿʫ ʥʘ ʪʝʣʦ. ʇʨʦʙʣʝʤ ʩʝ ʜʦʜʘʪʥʦ ʧʨʦʜʫʙˀʫʿʝ ʯʠˁʝʥʠʮʦʤ ʜʘ ʫʯʝʥʠʮʠ ʥʝʜʦʚʦˀʥʦ 

ʨʘʟʣʠʢʫʿʫ ʪʝʦʨʠʿʩʢʦ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʟʥʘˁʝ, ʪʿ. ʜʘ ʩʝ ʚʝʦʤʘ ʨʝʪʢʦ ʦʜʣʫʯʫʿʫ ʟʘ 

ʬʦʨʤʫʣʠʩʘˁʝ ʠʩʪʨʘʞʠʚʘʯʢʠʭ ʧʠʪʘˁʘ ʢʦʿʠʤʘ ʙʠ ʝʢʩʧʣʠʮʠʪʥʦ ʪʝʩʪʠʨʘʣʠ ʥʝʢʝ ʪʘʯʢʝ ʩʚʦʿʠʭ 

ʪʝʦʨʠʿʘ, ʰʪʦ ʦʙʠʯʥʦ ʨʝʟʫʣʪʫʿʝ ʥʠʟʦʤ ʚʝʦʤʘ ʫʢʦʨʝˁʝʥʠʭ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ 

(Varelas, 1996). ʀʩʪʨʘʞʠʚʘˁʘ ʩʫ ʧʦʢʘʟʘʣʘ ʜʘ ʩʫ ʘʣʪʝʨʥʘʪʠʚʥʝ ʢʦʥʮʝʧʮʠʿʝ ʦ ʧʣʠʚʘˁʫ ʠ 

ʪʦˁʝˁʫ ʪʝʣʘ ʚʝʦʤʘ ʟʘʩʪʫʧˀʝʥʝ ʯʘʢ ʠ ʢʦʜ ʩʪʫʜʝʥʘʪʘ ʫʥʠʚʝʨʟʠʪʝʪʘ (ʤʘʜʘ ʧʨʝ ʩʚʝʛʘ ʚʘʥ 
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ʧʨʠʨʦʜʥʦ-ʪʝʭʥʠʯʢʝ ʦʙʣʘʩʪʠ), ʢʘʦ ʠ ʜʘ ʥʘ ʦʚʦʤ ʫʟʨʘʩʪʫ ʿʦʰ ʫʚʝʢ ʜʦʤʠʥʠʨʘ ʧʦʿʝʜʥʦʩʪʘʚˀʝʥ 

ʢʘʫʟʘʣʥʠ ʧʦʛʣʝʜ ʥʘ ʧʣʠʚʘˁʝ ʠ ʪʦˁʝˁʝ ʪʝʣʘ ʢʦʿʠ ʩʝ ʟʘʩʥʠʚʘ ʩʘʤʦ ʥʘ ʨʘʟʤʘʪʨʘˁʫ ʦʩʦʙʠʥʘ 

ʧʦʪʦʧˀʝʥʦʛ ʪʝʣʘ (Klein, Piacente-Cimini & Williams, 2007). 

2.6.2. ʂʦʛʥʠʪʠʚʥʠ ʨʘʟʚʦʿ ʠ ʨʘʟʫʤʝʚʘˁʝ ʢʦʤʧʣʝʢʩʥʠʭ ʧʨʦʮʝʩʘ 

ʂʘʦ ʰʪʦ ʿʝ ʨʝʯʝʥʦ, ʨʘʟʫʤʝʚʘˁʝ ʬʝʥʦʤʝʥʘ ʧʣʠʚʘˁʘ ʠ ʪʦˁʝˁʘ ʟʘʭʪʝʚʘ ʩʭʚʘʪʘˁʝ ʧʦʿʤʘ 

ʛʫʩʪʠʥʝ ʢʦʿʠ ʫ ʩʝʙʠ ʩʘʜʨʞʠ ʦʜʥʦʩ ʜʚʝ ʚʝʣʠʯʠʥʝ, ʧʦʟʥʘʚʘˁʝ ʫʪʠʮʘʿʘ ʦʜʥʦʩʘ ʛʫʩʪʠʥʘ ʪʝʣʘ ʠ 

ʪʝʯʥʦʩʪʠ, ʢʘʦ ʠ ʦʜʥʦʩʘ ʛʨʘʚʠʪʘʮʠʦʥʝ ʠ ʩʠʣʝ ʧʦʪʠʩʢʘ. ɼʘ ʙʠ ʧʨʘʚʠʣʥʦ ʨʘʟʫʤʝʚʘˁʝ ʦʚʘʢʦ 

ʢʦʤʧʣʝʢʩʥʠʭ ʧʦʿʘʚʘ ʙʠʣʦ ʤʦʛʫ˂ʝ ʥʝʦʧʭʦʜʥʦ ʿʝ ʜʘ ʫʯʝʥʠʮʠ ʜʦʩʪʠʛʥʫ ʥʠʚʦ ʢʦʛʥʠʪʠʚʥʦʛ 

ʨʘʟʚʦʿʘ ʢʦʿʠ ʇʠʿʘʞʝ ʦʟʥʘʯʘʚʘ ʢʘʦ ʬʦʨʤʘʣʥʦ-ʦʧʝʨʘʮʠʦʥʘʣʥʠ. ʇʠʿʘʞʝ ʠ ʀʥʭʝʣʜʝʨ (Pijaģe & 

Inhelder, 1996) ʩʫ ʧʦʢʘʟʘʣʠ ʜʘ ʪʝʢ ʥʘ ʦʚʦʤ ʥʠʚʦʫ ʨʘʟʚʦʿʘ ʜʝʪʝ ʧʦʩʪʘʿʝ ʩʧʦʩʦʙʥʦ ʜʘ ʩʭʚʘʪʘ 

ʘʧʩʪʨʘʢʪʥʝ ʧʦʿʤʦʚʝ ʠ ʫʩʧʦʩʪʘʚˀʘ ʦʜʥʦʩʝ ʤʝʹʫ ʨʝʣʘʮʠʿʘʤʘ, ʟʙʦʛ ʯʝʛʘ ʦʥʠ ʬʦʨʤʘʣʥʝ 

ʦʧʝʨʘʮʠʿʝ ʥʘʟʠʚʘʿʫ Ăʦʧʝʨʘʮʠʿʝ ʥʘʜ ʦʧʝʨʘʮʠʿʘʤʘñ.  

ʄʦʞʝ ʩʝ ʠʟʜʚʦʿʠʪʠ ʧʝʪ ʦʩʥʦʚʥʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʪʘʜʠʿʫʤʘ ʬʦʨʤʘʣʥʠʭ ʦʧʝʨʘʮʠʿʘ: (1) 

ʩʧʦʩʦʙʥʦʩʪ ʨʝʟʦʥʦʚʘˁʘ ʦ ʭʠʧʦʪʝʟʘʤʘ, ʦʜʥʦʩʥʦ ʭʠʧʦʪʝʪʠʯʢʦ-ʜʝʜʫʢʪʠʚʥʦ ʤʠʰˀʝˁʝ; (2) 

ʧʨʦʧʦʟʠʮʠʦʥʘʣʥʦ ʤʠʰˀʝˁʝ, ʦʜʥʦʩʥʦ ʩʧʦʩʦʙʥʦʩʪ ʫʩʧʦʩʪʘʚˀʘˁʘ ʣʦʛʠʯʢʠʭ ʚʝʟʘ ʠʟʤʝʹʫ 

ʧʨʝʤʠʩʘ ʠ ʟʘʢˀʫʯʘʢʘ ʧʨʠ ʯʝʤʫ ʤʠʰˀʝˁʝ ʧʦʩʪʘʿʝ ʘʧʩʪʨʘʢʪʥʦ; (3) ʦʜʚʘʿʘˁʝ ʬʦʨʤʝ ʦʜ 

ʩʘʜʨʞʘʿʘ, ʪʿ. ʢʦʤʙʠʥʦʚʘˁʝ ʠʩʢʘʟʘ ʠ ʣʦʛʠʯʢʦ ʠʟʚʦʹʝˁʝ ʟʘʢˀʫʯʘʢʘ ʙʝʟ ʦʙʟʠʨʘ ʥʘ ˁʠʭʦʚ 

ʩʘʜʨʞʘʿ; (4) ʢʦʤʙʠʥʘʪʦʨʠʢʘ - ʩʠʩʪʝʤʘʪʠʯʥʦ ʛʝʥʝʨʠʩʘˁʝ ʩʚʠʭ ʤʦʛʫ˂ʠʭ ʢʦʤʙʠʥʘʮʠʿʘ ʫ 

ʦʢʚʠʨʫ ʦʜʨʝʹʝʥʦʛ ʩʢʫʧʘ ʝʣʝʤʝʥʘʪʘ; (5) ʩʧʦʩʦʙʥʦʩʪ ʨʘʟʜʚʘʿʘˁʘ ʨʝʘʣʥʦʛ ʠ ʤʦʛʫ˂ʝʛ ʪʘʢʦ ʜʘ 

ʨʝʘʣʥʦʩʪ ʧʦʩʪʘʿʝ ʧʦʿʘʤ ʧʦʜʨʝʹʝʥ ʧʦʿʤʫ ʤʦʛʫ˂ʝʛ, ʧʦʪʝʥʮʠʿʘʣʥʦʛ (Stepanoviĺ, 2007 ʧʨʝʤʘ 

Gruber & Von®she, 1995).  

ʂʘʜʘ ʿʝ ʫ ʧʠʪʘˁʫ ʢʦʥʮʝʧʪ ʧʣʠʚʘˁʘ ʠ ʪʦˁʝˁʘ ʪʝʣʘ, ʘʥʘʣʠʟʠʨʘʿʫ˂ʠ ʨʘʜʦʚʝ ʇʠʿʘʞʝʘ, 

ʈʦʜʨʠʛʝʟʘ, ʃʦʨʝʥʜʫʘ ʠ ʇʠʥʘʨʜʘ (Piaget, Rodrigues, Laurendeau, Pinard), ʍʦʚ ʿʝ ʜʘʣʘ 

ʜʝʪʘˀʘʥ ʧʨʝʛʣʝʜ ʪʝʦʨʠʿʩʢʠʭ ʧʨʠʩʪʫʧʘ ʢʦʿʠ ʩʝ ʙʘʚʝ ʢʦʨʠʰ˂ʝˁʝʤ ʨʘʟʣʠʯʠʪʠʭ ʚʘʨʠʿʘʙʣʠ ʧʨʠ 

ʦʙʿʘʰˁʘʚʘˁʫ ʬʝʥʦʤʝʥʘ ʧʣʠʚʘˁʘ ʠ ʪʦˁʝˁʘ ʥʘ ʨʘʟʣʠʯʠʪʠʤ ʥʠʚʦʠʤʘ ʢʦʛʥʠʪʠʚʥʦʛ ʨʘʟʚʦʿʘ 

(Howe, 2002).  

ɳʝʥ ʨʘʜ ʩʘʜʨʞʠ ʣʠʩʪʫ ʩʘ ʧʝʪ ʨʘʟʣʠʯʠʪʠʭ ʥʠʚʦʘ ʦʙʿʘʰˁʝˁʘ ʧʣʠʚʘˁʘ ʠ ʪʦˁʝˁʘ ʪʝʣʘ ʢʦʿʘ ʿʝ 

ʥʘʩʪʘʣʘ ʦʙʿʝʜʠˁʘʚʘˁʝʤ ʨʘʟʣʠʯʠʪʠʭ ʩʠʩʪʝʤʘ ʦʚʘ ʯʝʪʠʨʠ ʘʫʪʦʨʘ: 

¶ ʅʠʚʦ I ʦʜʣʠʢʫʿʝ ʢʦʨʠʰ˂ʝˁʝ ʥʝ-ʬʠʟʠʯʢʠʭ ʚʘʨʠʿʘʙʣʠ, ʢʘʦ ʰʪʦ ʩʫ ʣʠʯʥʘ ʩʚʦʿʩʪʚʘ ʠʣʠ 

ʥʘʤʝʨʝ;  

¶ ʅʘ ʥʠʚʦʫ II  ʢʦʨʠʩʪʝ ʩʝ ʬʠʟʠʯʢʝ, ʘʣʠ ʟʘ ʧʨʦʙʣʝʤ ʧʣʠʚʘˁʘ ʠ ʪʦˁʝˁʘ ʥʝʨʝʣʝʚʘʥʪʥʝ 

ʚʘʨʠʿʘʙʣʝ ʢʘʦ ʰʪʦ ʩʫ ʦʙʣʠʢ ʠʣʠ ʦʨʠʿʝʥʪʘʮʠʿʘ ʪʝʣʘ; 

¶ ʅʘ ʥʠʚʦʫ III  ʢʦʨʠʩʪʝ ʩʝ ʨʝʣʝʚʘʥʪʥʝ ʬʠʟʠʯʢʝ ʚʘʨʠʿʘʙʣʝ, ʘʣʠ ʫ ʘʧʩʦʣʫʪʥʦʤ ʩʤʠʩʣʫ, ʥʘ 

ʧʨʠʤʝʨ ʤʘʩʘ ʠʣʠ ʚʝʣʠʯʠʥʘ ʪʝʣʘ; 



53 

 

¶ ʅʠʚʦ IV ʧʨʝʜʩʪʘʚˀʘ ʪʨʘʥʟʠʮʠʿʫ ʢʘ ʥʘʫʯʥʦʤ ʦʙʿʘʰˁʝˁʫ ʠ ʧʦʜʨʘʟʫʤʝʚʘ ʫʧʦʪʨʝʙʫ 

ʨʝʣʝʚʘʥʪʥʠʭ ʚʘʨʠʿʘʙʣʠ ʟʘ ʦʧʠʩʠʚʘˁʝ ʪʝʣʘ, ʘʣʠ ʫ ʨʝʣʘʪʠʚʥʦʤ ʩʤʠʩʣʫ, ʥʘ ʧʨʠʤʝʨ 

Ăʪʝʣʦ ʿʝ ʣʘʢʦ ʟʘ ʩʚʦʿʫ ʚʝʣʠʯʠʥʫñ; 

¶ ʅʘ ʥʠʚʦʫ V ʢʦʨʠʩʪʠ ʩʝ ʦʙʿʘʰˁʝˁʝ ʢʦʿʝ ʩʘʜʨʞʠ ʥʘʚʦʹʝˁʝ ʦʜʥʦʩʘ ʛʫʩʪʠʥʘ ʪʝʣʘ ʠ 

ʪʝʯʥʦʩʪʠ.  

ʀʥʪʝʨʝʩʘʥʪʥʦ ʿʝ ʧʨʠʤʝʪʠʪʠ ʜʘ ʧʦʩʪʦʿʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʧʦʛʣʝʜʫ ʩʪʘʚʦʚʘ ʦ ʫʟʨʘʩʪʫ ʥʘ 

ʢʦʤʝ ʩʝ ʦʜʨʝʹʝʥʠ ʥʠʚʦ ʜʦʩʪʠʞʝ. ɼʦʢ ʘʥʘʣʠʟʠʨʘʥʠ ʨʘʜʦʚʠ ʯʝʪʠʨʠ ʘʫʪʦʨʘ ʥʘʚʦʜʝ ʜʘ ʩʝ 

ʥʝʨʝʣʝʚʘʥʪʥʝ ʚʘʨʠʿʘʙʣʝ ʦʙʠʯʥʦ ʦʜʙʘʮʫʿʫ ʠ ʜʘ ʩʝ ʧʨʝʣʘʟʠ ʥʘ ʨʘʟʤʠʰˀʘˁʝ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʦ 

ʟʘ ʥʠʚʦ IV  ʠʣʠ V ʚʝ˂ ʥʘ ʫʟʨʘʩʪʫ ʦʜ ʜʝʚʝʪ ʠʣʠ ʜʝʩʝʪ ʛʦʜʠʥʘ, ʩʘʤʘ ʍʦʚ ʿʝ ʨʝʘʣʠʟʦʚʘʣʘ 

ʠʩʪʨʘʞʠʚʘˁʝ ʢʦʿʝ ʿʝ ʧʦʢʘʟʘʣʦ ʜʘ ʿʝ ʢʦʨʠʰ˂ʝˁʝ ʨʝʣʝʚʘʥʪʥʠʭ ʚʘʨʠʿʘʙʣʠ ʨʝʪʢʦ ʧʨʝ ʫʟʨʘʩʪʘ 

ʜʝʩʝʪ ʜʦ ʜʚʘʥʘʝʩʪ ʛʦʜʠʥʘ, ʢʘʦ ʠ ʜʘ ʩʝ ʨʝʣʝʚʘʥʪʥʝ ʚʘʨʠʿʘʙʣʝ ʪʘʜʘ ʫʧʦʪʨʝʙˀʘʚʘʿʫ ʫ 

ʘʧʩʦʣʫʪʥʦʤ ʟʥʘʯʝˁʫ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʦʤ ʟʘ ʥʠʚʦ III  (Howe, 2002). ʉʣʠʯʥʠ ʥʘʣʘʟʠ ʧʦ ʧʠʪʘˁʫ 

ʫʟʨʘʩʪʘ ʥʘ ʢʦʤʝ ʩʝ ʤʦʛʫ ʦʩʪʚʘʨʠʪʠ ʩʣʦʞʝʥʝ ʢʦʥʮʝʧʫʘʣʥʝ ʧʨʦʤʝʥʝ ʧʨʝʜʩʪʘʚˀʝʥʠ ʩʫ ʠ ʫ 

ʨʘʜʦʚʠʤʘ ʜʨʫʛʠʭ ʘʫʪʦʨʘ (Carey, 2000; Smith, Carey, & Wiser, 1985; Smith et al., 1997). 

ɻʝʥʝʨʘʣʥʦ, ʧʨʦʙʣʝʤ ʫʟʨʘʩʪʘ ʥʘ ʢʦʤʝ ʫʯʝʥʠʮʠ ʤʦʛʫ ʦʩʪʚʘʨʠʪʠ ʩʣʦʞʝʥʝ ʢʦʥʮʝʧʪʫʘʣʥʝ 

ʧʨʦʤʝʥʝ ʧʦʚʝʟʘʥ ʿʝ ʩʘ ʧʨʦʙʣʝʤʦʤ ʧʨʦʮʝˁʠʚʘˁʘ ʫʟʨʘʩʪʘ ʥʘ ʢʦʤʝ ʦʪʧʦʯʠˁʝ ʩʪʘʜʠʿʫʤ 

ʬʦʨʤʘʣʥʠʭ ʦʧʝʨʘʮʠʿʘ. ʅʘʠʤʝ, ʧʨʝʤʘ ʇʠʿʘʞʝʦʚʦʤ ʤʦʜʝʣʫ ʢʦʛʥʠʪʠʚʥʦʛ ʨʘʟʚʦʿʘ ʜʝʮʘ 

ʧʨʦʣʘʟʝ ʢʨʦʟ ʨʘʟʣʠʯʠʪʝ ʬʘʟʝ ʨʘʟʚʦʿʘ, ʧʦʯʝʚ ʦʜ ʩʝʥʟʦʤʦʪʦʨʥʦʛ, ʧʨʝʢʦ ʧʨʝʜʦʧʝʨʘʮʠʦʥʦʛ ʠ 

ʩʪʘʜʠʿʫʤʘ ʢʦʥʢʨʝʪʥʠʭ ʦʧʝʨʘʮʠʿʘ ʜʦ ʩʪʘʜʠʿʫʤʘ ʬʦʨʤʘʣʥʠʭ ʦʧʝʨʘʮʠʿʘ. ʅʘ ʫʟʨʘʩʪʫ ʰʝʩʪ ʜʦ 

ʿʝʜʘʥʘʝʩʪ ʛʦʜʠʥʘ ʫʯʝʥʠʮʠ ʜʦʩʪʠʞʫ ʩʪʘʜʠʿʫʤ ʢʦʥʢʨʝʪʥʠʭ ʦʧʝʨʘʮʠʿʘ, ʢʘʜʘ ʥʘ ʧʨʠʤʝʨ ʤʦʛʫ 

ʢʣʘʩʠʬʠʢʦʚʘʪʠ ʦʙʿʝʢʪʝ ʠʣʠ ʨʘʟʫʤʝʪʠ ʧʨʠʥʮʠʧʝ ʢʦʥʟʝʨʚʘʮʠʿʝ (ʙʨʦʿʘ, ʤʘʩʝ, ʟʘʧʨʝʤʠʥʝ ʠʪʜ.), 

ʘʣʠ ʿʦʰ ʫʚʝʢ ʥʠʩʫ ʩʧʦʩʦʙʥʠ ʟʘ ʭʠʧʦʪʝʪʠʯʢʦ-ʜʝʜʫʢʪʠʚʥʦ ʨʘʟʤʠʰˀʘˁʝ. ʂʘʦ ʰʪʦ ʿʝ ʨʝʯʝʥʦ, 

ʦʚʘ ʚʨʩʪʘ ʤʠʰˀʝˁʘ ʨʘʟʚʠʿʘ ʩʝ ʪʦʢʦʤ ʩʪʘʜʠʿʫʤʘ ʬʦʨʤʘʣʥʠʭ ʦʧʝʨʘʮʠʿʘ. ʇʨʝʤʘ ʇʠʿʘʞʝʫ 

ʫʯʝʥʠʮʠ ʜʦʩʪʠʞʫ ʩʪʘʜʠʿʫʤ ʬʦʨʤʘʣʥʠʭ ʦʧʝʨʘʮʠʿʘ ʥʘ ʫʟʨʘʩʪʫ ʠʟʤʝʹʫ ʿʝʜʘʥʘʝʩʪ ʠ ʧʝʪʥʘʝʩʪ 

ʛʦʜʠʥʘ (Pijaģe & Inhelder, 1996), ʤʘʜʘ ʧʦʩʪʦʿʝ ʙʨʦʿʥʘ ʥʝʩʣʘʛʘˁʘ ʠʩʪʨʘʞʠʚʘʯʘ ʫ ʦʚʦʤ 

ʧʦʛʣʝʜʫ. ʅʘ ʧʨʠʤʝʨ, ʧʦʢʘʟʘʣʦ ʩʝ ʜʘ ʩʘʤʦ ʿʝʜʥʘ ʪʨʝ˂ʠʥʘ ʧʦʧʫʣʘʮʠʿʝ ʫ ʉɸɼ, ʥʘ ʫʟʨʘʩʪʫ 

ʪʨʠʥʘʝʩʪ ʜʦ ʧʝʪʥʘʝʩʪ ʛʦʜʠʥʘ ʜʦʩʪʠʞʝ ʬʦʨʤʘʣʥʦ-ʦʧʝʨʘʮʠʦʥʠ ʥʠʚʦ ʨʘʟʤʠʰˀʘˁʘ (Arons & 

Karplus, 1976). Taʢʦʹʝ, ʦʙʠʤʥʦ ʠʩʪʨʘʞʠʚʘˁʝ ʨʝʘʣʠʟʦʚʘʥʦ ʥʘ ʫʟʦʨʢʫ ʦʜ ʜʝʩʝʪ ʭʠˀʘʜʘ 

ʫʯʝʥʠʢʘ ʫ ɺʝʣʠʢʦʿ ɹʨʠʪʘʥʠʿʠ ʫʟʨʘʩʪʘ ʜʝʚʝʪ ʜʦ ʯʝʪʨʥʘʝʩʪ ʛʦʜʠʥʘ ʧʦʢʘʟʘʣʦ ʿʝ ʜʘ ʿʝ ʩʚʝʛʘ 

20% ʫʯʝʥʠʢʘ ʦʩʪʚʘʨʠʣʦ ʥʠʚʦ ʬʦʨʤʘʣʥʠʭ ʦʧʝʨʘʮʠʿʘ (Shayer, Kuchemann & Wylam, 1976). 

ʆʚʘʢʚʠ ʥʘʣʘʟʠ, ʧʨʦʠʩʪʝʢʣʠ ʠʟ ʇʠʿʘʞʝʦʚʝ ʪʝʦʨʠʿʝ ʢʦʛʥʠʪʠʚʥʦʛ ʨʘʟʚʦʿʘ, ʤʦʛʫ ʠʤʘʪʠ ʚʘʞʥʝ 

ʠʤʧʣʠʢʘʮʠʿʝ ʟʘ ʥʘʩʪʘʚʫ. ʂʚʘʣʠʪʝʪʥʠʿʝʤ ʨʝʘʣʠʟʦʚʘˁʫ ʥʘʩʪʘʚʝ ʬʠʟʠʢʝ ʤʦʛʫ ʜʦʧʨʠʥʝʪʠ 

ʩʣʝʜʝ˂ʝ ʧʨʝʧʦʨʫʢʝ (Vizek Vidoviĺ et al., 2014 ʧʨʝʤʘ Slavin, 1997): 

¶ ʉʤʠʩʣʝʥʦ ʫʯʝˁʝ ʤʦʞʝ ʩʝ ʦʜʚʠʿʘʪʠ ʩʘʤʦ ʦʥʜʘ ʢʘʜʘ ʥʘʩʪʘʚʥʠʢ ʧʦʟʥʘʿʝ ʠ ʫʚʘʞʘʚʘ 

ʪʨʝʥʫʪʥʠ ʥʠʚʦ ʜʝʪʝʪʦʚʦʛ ʢʦʛʥʠʪʠʚʥʦʛ ʨʘʟʚʦʿʘ; 
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¶ ʉʚʘ ʜʝʮʘ ʩʝ ʥʝ ʨʘʟʚʠʿʘʿʫ ʠʩʪʠʤ ʪʝʤʧʦʤ, ʪʝ ʙʠ ʟʙʦʛ ʪʦʛʘ ʪʨʝʙʘʣʦ ʫʚʘʞʘʚʘʪʠ 

ʠʥʜʠʚʠʜʫʘʣʥʝ ʨʘʟʣʠʢʝ ʠʟʤʝʹʫ ʫʯʝʥʠʢʘ; 

¶ ʐʢʦʣʩʢʠ ʫʩʧʝʭ ʜʝʪʝʪʘ ʪʨʝʙʘ ʦʜʨʝʹʠʚʘʪʠ ʥʝ ʩʘʤʦ ʫʧʦʨʝʹʠʚʘˁʝʤ ʩʘ ʧʦʩʪʠʛʥʫ˂ʝʤ 

ʜʨʫʛʝ ʜʝʮʝ ʠʩʪʦʛ ʫʟʨʘʩʪʘ, ʚʝ˂ ʠ ʥʘ ʦʩʥʦʚʫ ʧʨʘ˂ʝˁʘ ˁʝʛʦʚʦʛ ʠʥʜʠʚʠʜʫʘʣʥʦʛ 

ʥʘʧʨʝʪʢʘ. 

ʇʦʩʝʙʥʦ ʩʫ ʚʘʞʥʝ ʩʣʝʜʝ˂ʝ ʧʨʝʧʦʨʫʢʝ (Vizek Vidoviĺ et al., 2014 ʧʨʝʤʘ Slavin, 1997): 

¶ ʋʯʝʥʠʢʫ ʪʨʝʙʘ ʦʤʦʛʫ˂ʠʪʠ ʘʢʪʠʚʥʦ ʫʢˀʫʯʠʚʘˁʝ ʫ ʥʘʩʪʘʚʥʠ ʧʨʦʮʝʩ. ɺʘʞʥʦ ʿʝ 

ʧʦʜʩʪʠʮʘʪʠ ʫʯʝʥʠʢʝ ʜʘ ʩʘʤʠ ʠʩʪʨʘʞʫʿʫ ʩʚʝʪ ʦʢʦ ʩʝʙʝ ʠ ʪʘʢʦ ʩʪʠʯʫ ʠ ʠʟʛʨʘʹʫʿʫ ʩʚʦʿʘ 

ʩʘʟʥʘˁʘ. ʉʪʦʛʘ, ʫʤʝʩʪʦ ʬʨʦʥʪʘʣʥʦʛ ʧʦʜʫʯʘʚʘˁʘ ʪʨʝʙʘ ʦʩʠʛʫʨʘʪʠ ʦʙʨʘʜʫ ʛʨʘʜʠʚʘ 

ʢʨʦʟ ʰʪʦ ʚʝ˂ʠ ʙʨʦʿ ʨʘʟʣʠʯʠʪʠʭ ʘʢʪʠʚʥʦʩʪʠ ʢʦʿʝ ˂ʝ ʜʝʮʠ ʦʤʦʛʫ˂ʠʪʠ ʜʠʨʝʢʪʥʫ 

ʠʥʪʝʨʘʢʮʠʿʫ ʩʘ ʩʨʝʜʠʥʦʤ. 

¶ ʇʨʠ ʧʦʜʫʯʘʚʘˁʫ ʪʨʝʙʘ ʚʦʜʠʪʠ ʨʘʯʫʥʘ ʦ ʪʦʤʝ ʜʘ ʜʦ ʢʨʘʿʘ ʦʩʥʦʚʥʝ ʰʢʦʣʝ ʦʜʨʝʹʝʥ 

ʙʨʦʿ ʜʝʮʝ ʫʦʧʰʪʝ ʥʝ ʧʨʠʤʝˁʫʿʝ ʬʦʨʤʘʣʥʦ-ʦʧʝʨʘʮʠʦʥʦ ʤʠʰˀʝˁʝ, ʜʦʢ ʩʝ ʚʝ˂ʠʥʘ 

ʫʯʝʥʠʢʘ ʥʘʣʘʟʠ ʫ ʪʘʢʦʟʚʘʥʦʤ ʧʨʝʣʘʟʥʦʤ ʧʝʨʠʦʜʫ ï ʠʟʤʝʹʫ ʩʪʘʜʠʿʫʤʘ ʢʦʥʢʨʝʪʥʠʭ ʠ 

ʬʦʨʤʘʣʥʠʭ ʦʧʝʨʘʮʠʿʘ, ʥʦ, ʯʘʢ ʠ ʥʘʿʥʘʧʨʝʜʥʠʿʠ ʫʯʝʥʠʮʠ, ʢʦʿʠ ʤʦʛʫ ʠʟʚʦʜʠʪʠ 

ʬʦʨʤʘʣʥʝ ʦʧʝʨʘʮʠʿʝ ʫʞʠʚʘʿʫ ʫ ʢʦʥʢʨʝʪʥʠʤ ʧʨʠʤʝʨʠʤʘ ʠ ʘʢʪʠʚʥʦʩʪʠʤʘ.  

ʄʝʹʫʪʠʤ, ʧʨʠ ʧʣʘʥʠʨʘˁʫ ʠ ʨʝʘʣʠʟʦʚʘˁʫ ʥʘʩʪʘʚʝ ʬʠʟʠʢʝ ʥʠʢʘʢʦ ʥʝ ʙʠ ʪʨʝʙʘʣʦ ʧʨʝʚʠʜʝʪʠ 

ʥʠ ʇʠʿʘʞʝʦʚ ʩʪʘʚ ʜʘ ʿʝ ʢʦʛʥʠʪʠʚʥʠ ʢʦʥʬʣʠʢʪ, ʦʜʥʦʩʥʦ ʜʦʚʦʹʝˁʝ ʫʯʝʥʠʢʘ ʫ ʩʠʪʫʘʮʠʿʫ ʜʘ ʩʝ 

ʩʫʦʯʝ ʩʘ ʦʛʨʘʥʠʯʝˁʠʤʘ ˁʠʭʦʚʠʭ ʪʨʝʥʫʪʥʠʭ ʩʭʚʘʪʘˁʘ ʿʝʜʘʥ ʦʜ ʥʘʿʙʦˀʠʭ ʥʘʯʠʥʘ ʟʘ 

ʦʩʪʚʘʨʠʚʘˁʝ ʚʠʰʠʭ ʥʠʚʦʘ ʤʠʰˀʝˁʘ (Shayer, 2003). ɿʘʪʦ ʩʝ ʧʨʝʧʦʨʫʯʫʿʝ ʜʘ ʩʝ ʫ 

ʧʦʜʫʯʘʚʘˁʝ ʥʘʤʝʨʥʦ ʫʢʣʦʧʝ ʥʝʫʩʢʣʘʹʝʥʦʩʪʠ ʠ ʠʟʘʟʦʚʝ ʢʦʛʥʠʪʠʚʥʘ ʥʝʨʘʚʥʦʪʝʞʘ ʢʦʿʘ ˂ʝ 

ʧʦʜʩʪʠʮʘʪʠ ʤʦʪʠʚʘʮʠʿʫ ʟʘ ʫʯʝˁʝʤ, ʰʪʦ ˂ʝ ʧʘʢ ʜʝʣʦʚʘʪʠ ʧʦʜʩʪʠʮʘʿʥʦ ʥʘ ʧʨʦʮʝʩʝ 

ʘʢʦʤʦʜʘʮʠʿʝ ʠ ʢʦʛʥʠʪʠʚʥʦʛ ʨʘʟʚʦʿʘ (Vizek Vidoviĺ et al., 2014 ʧʨʝʤʘ Slavin, 1997). 

ʊʨʝʙʘ ʨʝ˂ʠ ʠ ʜʘ ʩʫ ʠʩʪʨʘʞʠʚʘˁʘ ʧʦʢʘʟʘʣʘ ʜʘ ʩʫ ʢʦʜ ʫʯʝʥʠʢʘ ʥʘ ʚʠʰʝʤ ʩʪʫʧˁʫ ʢʦʛʥʠʪʠʚʥʦʛ 

ʨʘʟʚʦʿʘ ʘʣʪʝʨʥʘʪʠʚʥʝ ʢʦʥʮʝʧʮʠʿʝ ʫ ʦʙʣʘʩʪʠ ʧʨʠʨʦʜʥʠʭ ʥʘʫʢʘ ʛʝʥʝʨʘʣʥʦ ʩʣʘʙʠʿʝ 

ʟʘʩʪʫʧˀʝʥʝ ʥʝʛʦ ʢʦʜ ʫʯʝʥʠʢʘ ʥʘ ʥʠʞʝʤ ʩʪʫʧˁʫ ʢʦʛʥʠʪʠʚʥʦʛ ʨʘʟʚʦʿʘ, ʪʝ ʜʘ ʠʤ ʪʘʢʚʘ 

Ăʧʦʣʘʟʥʘ ʦʩʥʦʚʘñ ʜʘʿʝ ʧʨʠʣʠʢʫ ʟʘ ʝʬʠʢʘʩʥʠʿʝ ʫʩʚʘʿʘˁʝ ʥʘʫʯʥʠʭ ʢʦʥʮʝʧʘʪʘ (Araz & Sungur, 

2007; Chandran, Treagust & Tobin, 1987; Ding 2014; Lawson & Weser, 1990; Lawson & 

Worsnop, 1992; Tsitsipis, Stamovlasis & Papageorgiou, 2012; Zeitoun 1989).  

ʆʩʠʤ ʪʦʛʘ, ʠʩʪʨʘʞʠʚʘˁʘ ʩʫ ʧʦʢʘʟʘʣʘ ʜʘ ʥʘʧʨʝʜʘʢ ʥʘ ʢʦʥʮʝʧʪʫʘʣʥʠʤ ʪʝʩʪʦʚʠʤʘ, ʢʘʢʘʚ ʿʝ 

FCI ʤʦʞʝ ʫ ʟʥʘʯʘʿʥʦʿ ʤʝʨʠ ʟʘʚʠʩʪʠ ʥʝ ʩʘʤʦ ʦʜ ʚʨʩʪʝ ʥʘʩʪʘʚʝ ʢʦʿʦʿ ʩʫ ʫʯʝʥʠʮʠ ʙʠʣʠ 

ʠʟʣʦʞʝʥʠ, ʚʝ˂ ʠ ʦʜ ʥʠʚʦʘ ˁʠʭʦʚʦʛ ʢʦʛʥʠʪʠʚʥʦʛ ʨʘʟʚʦʿʘ (Coletta et al., 2007). 

ʅʘ ʦʚʦʤ ʤʝʩʪʫ, ʪʨʝʙʘ ʧʦʤʝʥʫʪʠ ʠ ʣʠʥʠʿʫ ʠʩʪʨʘʞʠʚʘˁʘ ʢʦʿʘ ʩʫ ʜʠʨʝʢʪʥʦ ʫʩʤʝʨʝʥʘ ʥʘ 

ʦʙʣʠʢʦʚʘˁʝ ʥʘʩʪʘʚʝ ʯʠʿʠ ʿʝ ʮʠˀ ʥʘʧʨʝʜʦʚʘˁʝ ʫʯʝʥʠʢʘ ʫ ʧʦʛʣʝʜʫ ʥʘʫʯʥʦʛ ʨʘʟʤʠʰˀʘˁʘ. 

ʂʘʦ ʨʝʟʫʣʪʘʪ ʪʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʥʘʩʪʘʣʠ ʩʫ ʩʣʝʜʝ˂ʠ ʧʨʦʛʨʘʤʠ: 
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¶ Teaching for Proportional Reasoning (Kurtz & Karplus, 1979); 

¶ Instrumental Enrichment (Feuerstein et. al, 1980; Shayer & Beasley, 1987); 

¶ Cognitive Acceleration through Science Education (CASE) (Shayer & Adey, 1993; 

Shayer & Adami, 2010); 

¶ Thinking in Physics (Coletta & Phillips, 2009). 

ʇʦʩʝʙʥʦ ʪʨʝʙʘ ʠʩʪʘ˂ʠ ʩʪʫʜʠʿʝ ʝʢʩʧʣʠʮʠʪʥʦ ʟʘʩʥʦʚʘʥʝ ʥʘ ʢʦʥʮʝʧʪʫ ʬʦʨʤʘʣʥʠʭ ʦʧʝʨʘʮʠʿʘ ʠ 

ʢʦʥʮʝʧʪʫ ʤʝʜʠʿʘʮʠʿʝ ɺʠʛʦʪʩʢʦʛ, ʜʠʟʘʿʥʠʨʘʥʝ ʪʘʢʦ ʜʘ ʧʦʜʩʪʘʢʥʫ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʫ 

ʤʘʪʝʤʘʪʠʮʠ ʠ ʧʨʠʨʦʜʥʠʤ ʥʘʫʢʘʤʘ, ʯʠʿʠ ʨʝʟʫʣʪʘʪʠ ʧʦʢʘʟʫʿʫ ʧʦʟʠʪʠʚʥʝ ʝʬʝʢʪʝ ʠ ʥʘ ʩʘʤ 

ʢʦʛʥʠʪʠʚʥʠ ʨʘʟʚʦʿ ʠ ʥʘ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʫ ʥʘʩʪʘʚʠ (Adey & Shayer, 1993; Shayer & 

Adey, 1993; Mbano, 2003). 
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2.7. ʆʙʣʠʢʦʚʘˁʝ ʥʘʩʪʘʚʝ ʫʩʤʝʨʝʥʝ ʥʘ ʫʯʝˁʝ 

ʋ ʟʘʢʦʥʩʢʠʤ ʠ ʩʪʨʘʪʝʰʢʠʤ ʜʦʢʫʤʝʥʪʠʤʘ ʫ ʥʘʰʦʿ ʟʝʤˀʠ ʫʯʝˁʝ ʩʝ ʜʝʬʠʥʠʰʝ ʢʘʦ 

Ăʮʝʣʦʞʠʚʦʪʥʠ ʧʨʦʮʝʩ ʠʟʛʨʘʜˁʝ ʢʦʤʧʝʪʝʥʮʠʿʘ ʢʨʦʟ ʢʦʿʝ ʩʝ ʧʦʚʝʟʫʿʫ ʨʘʟʣʠʯʠʪʠ ʪʠʧʦʚʠ ʠ 

ʜʦʤʝʥʠ ʫʯʝˁʘ ʠ ʟʥʘˁʘ, ʰʪʦ ʿʝ ʿʝʜʥʦ ʦʜ ʧʦʣʘʟʠʰʪʘ ʟʘ ʭʦʣʠʩʪʠʯʢʫ ʢʦʥʮʝʧʮʠʿʫ ʦʙʨʘʟʦʚʘˁʘñ 

(ʆʢʚʠʨ ʥʘʮʠʦʥʘʣʥʦʛ ʢʫʨʠʢʫʣʫʤʘ ï ʦʩʥʦʚʝ ʥʘʩʪʘʚʝ ʠ ʫʯʝˁʘ/ʥʘʮʨʪ, 2015, ʩʪʨ. 32). ʀʩʪʠʯʝ 

ʩʝ ʜʘ ʫʯʝˁʝ ʥʠʿʝ ʫʩʤʝʨʝʥʦ ʩʘʤʦ ʢʘ ʩʪʠʮʘˁʫ ʥʦʚʠʭ ʟʥʘˁʘ ʠ ʚʝʰʪʠʥʘ ʚʝ˂ ʢʘ ʩʪʚʘʨʘˁʫ 

ʥʦʚʠʭ, ʘʢʪʠʚʥʠʭ ʠ ʥʝʟʘʚʠʩʥʠʭ ʥʘʯʠʥʘ ʧʦʩʤʘʪʨʘˁʘ, ʪʫʤʘʯʝˁʘ ʠ ʨʘʟʫʤʝʚʘˁʘ ʦʢʨʫʞʝˁʘ ʠ 

ʩʚʝʪʘ ʢʦʿʠ ʩʝ ʥʝʧʨʝʩʪʘʥʦ ʤʝˁʘʿʫ.  

ɿʘʢʦʥʩʢʠʤ ʠ ʩʪʨʘʪʝʰʢʠʤ ʜʦʢʫʤʝʥʪʠʤʘ ʧʨʦʤʦʚʠʰʝ ʩʝ ʥʦʚʘ ʢʦʥʮʝʧʮʠʿʘ ʥʘʩʪʘʚʝ ʠ ʫʯʝˁʘ, 

ʛʜʝ ʩʫ ʧʨʝʜʤʝʪʥʠ ʩʘʜʨʞʘʿʠ ʜʦʧʫˁʝʥʠ ʩʪʘʥʜʘʨʜʠʤʘ, ʢʦʤʧʝʪʝʥʮʠʿʘʤʘ ʠ ʠʩʭʦʜʠʤʘ, ʯʠʤʝ ʩʝ 

ʠʥʩʠʩʪʠʨʘ ʥʘ ʧʦʤʝʨʘˁʫ ʩʘ ʥʘʩʪʘʚʝ ʢʦʿʘ ʩʝ ʟʘʩʥʠʚʘ ʥʘ ʧʨʝʜʘʚʘˁʫ ʩʘʜʨʞʘʿʘ ʠ ʠʟʥʦʰʝˁʫ 

ʠʥʬʦʨʤʘʮʠʿʘ ʢʦʿʝ ʫʯʝʥʠʮʠ ʪʨʝʙʘ ʜʘ ʫʧʘʤʪʝ ʢʘ ʥʘʩʪʘʚʠ ʢʦʿʘ ˂ʝ ʦʣʘʢʰʘʚʘʪʠ ʫʯʝˁʝ ʠ 

ʧʦʤʘʛʘʪʠ, ʧʦʜʩʪʠʮʘʪʠ ʠ ʧʦʜʨʞʘʚʘʪʠ ʫʯʝʥʠʢʝ ʫ ʧʨʦʮʝʩʫ ʫʯʝˁʘ.  

ʅʘʛʣʘʰʘʚʘ ʩʝ ʜʘ ʧʨʠʩʪʫʧ ʥʘʩʪʘʚʠ ʢʦʿʠ ʪʨʘʜʠʮʠʦʥʘʣʥʦ ʧʨʝʦʚʣʘʜʘʚʘ ʫ ʉʨʙʠʿʠ, ʢʘʦ ʠ ʫ 

ʤʥʦʛʠʤ ʟʝʤˀʘʤʘ ʰʠʨʦʤ ʩʚʝʪʘ, ʛʜʝ ʥʘʩʪʘʚʥʠʢ ʜʨʞʠ ʧʨʝʜʘʚʘˁʝ ʘ ʫʯʝʥʠʮʠ ʧʘʤʪʝ ʠ 

ʨʝʧʨʦʜʫʢʫʿʫ ʯʠˁʝʥʠʮʝ ʠ ʠʥʬʦʨʤʘʮʠʿʝ, ʥʝ ʤʦʞʝ ʫʠʩʪʠʥʫ ʜʘ ʦʜʛʦʚʦʨʠ ʥʘ ʠʟʘʟʦʚʝ ʢʦʿʠʤʘ ʿʝ 

ʠʟʣʦʞʝʥʦ ʦʙʨʘʟʦʚʘˁʝ ʫ 21. ʚʝʢʫ (ʆʢʚʠʨ ʥʘʮʠʦʥʘʣʥʦʛ ʢʫʨʠʢʫʣʫʤʘ ï ʦʩʥʦʚʝ ʥʘʩʪʘʚʝ ʠ 

ʫʯʝˁʘ/ʥʘʮʨʪ, 2015).  

ʋ ʥʘʮʨʪʫ ʆʢʚʠʨʘ ʥʘʮʠʦʥʘʣʥʦʛ ʢʫʨʠʢʫʣʫʤʘ ï ʦʩʥʦʚʝ ʥʘʩʪʘʚʝ ʠ ʫʯʝˁʘ (2015) ʥʘʚʦʜʠ ʩʝ ʜʘ ʿʝ 

ʧʦʪʨʝʙʥʦ ʧʨʦʤʝʥʠʪʠ ʠ ʜʦʧʫʥʠʪʠ ʪʨʘʜʠʮʠʦʥʘʣʥʠ ʧʨʠʩʪʫʧ ʥʘʩʪʘʚʠ ʟʘʪʦ ʰʪʦ ʦʥ ʚʠʰʝ 

ʦʜʛʦʚʘʨʘ ʫʢʫʧʥʦʿ ʫʩʤʝʨʝʥʦʩʪʠ ʦʙʨʘʟʦʚʘˁʘ ʥʘ ʫʣʘʟʥʝ, ʥʝʛʦ ʥʘ ʠʟʣʘʟʥʝ ʢʚʘʣʠʪʝʪʝ. 

ʂʦʤʧʝʪʝʥʮʠʿʝ, ʙʠʣʝ ʦʥʝ ʦʧʰʪʝ, ʪʨʘʥʩʚʝʨʟʘʣʥʝ, ʤʝʹʫʧʨʝʜʤʝʪʥʝ ʠʣʠ ʧʨʝʜʤʝʪʥʝ, ʥʝ ʤʦʛʫ ʜʘ 

ʩʝ ʨʘʟʚʠʿʘʿʫ ʩʘʤʦ ʥʘ ʦʩʥʦʚʫ ʧʦʟʥʘʚʘˁʘ ʯʠˁʝʥʠʮʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘ.  

ʋ ʦʚʦʤ ʜʦʢʫʤʝʥʪʫ ʝʢʩʧʣʠʮʠʪʥʦ ʩʝ ʥʘʚʦʜʠ ʜʘ ʿʝ ʜʦʙʨʦ ʧʦʟʥʘʪʦ ʜʘ ʥʘʩʪʘʚʘ ʢʦʿʘ ʩʝ ʫʛʣʘʚʥʦʤ 

ʟʘʩʥʠʚʘ ʥʘ ʧʨʝʜʘʚʘˁʫ ʧʨʝʜʤʝʪʥʦʛ ʛʨʘʜʠʚʘ ʯʝʩʪʦ ʥʝ ʫʩʧʝʚʘ ʜʘ ʧʦʜʩʪʘʢʥʝ ʫʯʝʥʠʢʝ ʜʘ ʩʝ 

ʘʢʪʠʚʥʦ ʫʢˀʫʯʝ, ʜʘ ʩʝ ʠʩʪʠʥʩʢʠ ʙʘʚʝ ʩʘʜʨʞʘʿʠʤʘ ʠ ʤʘʪʝʨʠʿʘʣʠʤʘ ʧʨʝʜ ʢʦʿʠʤʘ ʩʝ ʥʘʣʘʟʝ ʠ 

ʜʘ ʦʟʙʠˀʥʦ ʨʘʟʤʠʰˀʘʿʫ ʦ ʧʠʪʘˁʠʤʘ ʢʦʿʘ ʩʝ ʧʦʩʪʘʚˀʘʿʫ. ʊʘʢʦʹʝ, ʦʚʘʢʚʘ ʥʘʩʪʘʚʘ ʯʝʩʪʦ ʥʝ 

ʚʦʜʠ ʜʫʙˀʝʤ ʨʘʟʫʤʝʚʘˁʫ ʩʤʠʩʣʘ ʠ ʟʥʘʯʝˁʘ ʦʥʦʛʘ ʰʪʦ ʿʝ ʫʧʘʤ˂ʝʥʦ, ʢʘʦ ʥʠ ʧʦʚʝʟʠʚʘˁʫ ʩʘ 

ʦʥʠʤ ʰʪʦ ʿʝ ʨʘʥʠʿʝ ʥʘʫʯʝʥʦ. ɳʦʿ ʯʝʩʪʦ ʥʝʜʦʩʪʘʿʝ ʜʝʦ ʢʦʿʠ ʫʯʝʥʠʢʝ ʜʦʚʦʜʠ ʫ ʩʠʪʫʘʮʠʿʫ ʜʘ 

ʦʥʦ ʰʪʦ ʫʯʝ ʧʨʠʤʝˁʫʿʫ ʫ ʩʪʚʘʨʥʠʤ ʞʠʚʦʪʥʠʤ ʦʢʦʣʥʦʩʪʠʤʘ ʠ ʨʝʰʘʚʘˁʫ ʩʪʚʘʨʥʠʭ 

ʧʨʦʙʣʝʤʘ ʩʘ ʢʦʿʠʤʘ ʩʝ ʩʫʦʯʘʚʘʿʫ. ʄʘ ʢʦʣʠʢʦ ʜʘ ʩʝ ʩʪʨʫʯʥʦ ʠ ʢʚʘʣʠʪʝʪʥʦ ʦʚʘʢʚʘ ʥʘʩʪʘʚʘ 

ʧʣʘʥʠʨʘ ʠ ʠʟʚʦʜʠ, ʥʠʿʝ ʩʠʛʫʨʥʦ ʜʘ ˂ʝ ʟʘʠʩʪʘ ʜʦʚʝʩʪʠ ʜʦ ʫʯʝˁʘ, ʘ ʩʘʩʚʠʤ ʿʝ ʩʠʛʫʨʥʦ ʜʘ ʩʝ 

ʫʯʝˁʝ ʥʝ ʦʜʚʠʿʘ ʢʘʦ ˁʝʥʘ ʘʫʪʦʤʘʪʩʢʘ, ʥʝʠʟʙʝʞʥʘ ʠ ʥʫʞʥʘ ʧʦʩʣʝʜʠʮʘ. 
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ʀʧʘʢ, ʧʦʪʨʝʙʥʦ ʿʝ ʨʝ˂ʠ ʜʘ ʩʝ ʜʘʥʘʩ ʠʟʨʘʟ ʪʨʘʜʠʮʠʦʥʘʣʥʘ ʥʘʩʪʘʚʘ ʢʦʨʠʩʪʠ ʫ ʨʘʟʣʠʯʠʪʠʤ 

ʟʥʘʯʝˁʠʤʘ, ʪʝ ʜʘ ʥʫʞʥʦ ʥʝ ʦʟʥʘʯʘʚʘ ʥʘʩʪʘʚʫ ʢʦʿʘ ʩʝ ʦʜʣʠʢʫʿʝ ʧʨʝʪʭʦʜʥʦ ʥʘʚʝʜʝʥʠʤ 

ʩʣʘʙʦʩʪʠʤʘ. ʅʘʠʤʝ, ʧʦʟʥʘʪʦ ʿʝ ʜʘ ʢʚʘʣʠʪʝʪʥʘ ʧʨʝʜʘʚʘʯʢʘ ʥʘʩʪʘʚʘ ʤʦʞʝ ʜʦʚʝʩʪʠ ʜʦ 

ʩʤʠʩʣʝʥʦʛ ʚʝʨʙʘʣʥʦʛ ʨʝʮʝʧʪʠʚʥʦʛ ʫʯʝˁʘ. 

ʈʝʮʝʧʪʠʚʥʦ ʫʯʝˁʝ ʧʦ ʩʚʦʤ ʢʘʨʘʢʪʝʨʫ ʥʠʿʝ ʤʝʭʘʥʠʯʢʦ, ʿʝʨ ʤʥʦʛʝ ʧʦʿʤʦʚʝ, ʛʝʥʝʨʘʣʠʟʘʮʠʿʝ ʠ 

ʧʨʠʥʮʠʧʝ ʫʯʝʥʠʢ ʤʦʞʝ ʩʤʠʩʣʝʥʦ ʫʩʚʦʿʠʪʠ ʠ ʢʦʨʠʩʪʠʪʠ, ʘ ʜʘ ʠʭ ʥʠʿʝ ʧʨʝʪʭʦʜʥʦ 

ʩʘʤʦʩʪʘʣʥʦ ʦʪʢʨʠʦ. ʉʤʠʩʣʝʥʦ ʚʝʨʙʘʣʥʦ ʨʝʮʝʧʪʠʚʥʦ ʫʯʝˁʝ ʿʝʩʪʝ ʦʙʣʠʢ ʘʢʪʠʚʥʝ ʥʘʩʪʘʚʝ ʫ 

ʥʘʿʙʦʝˀʤ ʩʤʠʩʣʫ ʨʝʯʠ, ʿʝʨ ʜʦʚʦʜʠ ʜʦ ʠʥʪʝʣʝʢʪʫʘʣʥʦʛ (ʘ ʥʝ ʙʠʣʦ ʢʘʢʚʦʛ, ʥʘ ʧʨʠʤʝʨ, 

ʤʘʥʫʝʣʥʦʛ) ʘʢʪʠʚʠʨʘʘˁ ʫʯʝʥʠʢʘ. ʇʨʝ ʥʝʛʦ ʫʩʚʦʿʠ ʥʝʢʦ ʟʥʘʯʝʝˁ, ʫʯʝʥʠʢ ʤʦʨʘ ʜʘ ʛʘ ʨʘʟʫʤʝ, 

ʧʦʿʤʠ ʝˁʛʦʚ ʩʤʠʩʘʦ, ʘ ʧʦʠʤʘʝˁ ʥʦʚʠʭ ʟʥʘʯʝʘˁ ʠ ˁʠʭʦʚʦ ʠʥʪʝʛʨʠʩʘʝˁ ʫ 

ʧʦʩʪʦʿʝʫ˂ ʢʦʛʥʠʪʠʚʥʫ ʩʪʨʫʢʪʫʨʫ ʿʝʩʪʝ ʘʢʪʠʚʘʥ ʧʨʦʮʝʩ. ʅʘ ʞʘʣʦʩʪ, ʥʝ ʧʦʩʪʦʿʠ ʠʜʝʘʣʥʦ 

ʨʝhʝˁʝ ʢʦʿʝ ʙʠ ʦʩʠʛʫʨʘʚʘʣʦ ʜʘ ʦʚʘʿ ʪʠʧ ʥʘʩʪʘʚʝ ʥʝ ʩʢʣʠʟʥʝ ʫ ʚʝʨʙʘʣʠʟʘʤ ʠ ʧʨʠʢʨʠʚʝʥʦ 

Ăʙʫʙʘˁʝñ. ʉʤʠʩʣʝʥʦ ʚʝʨʙʘʣʥʦ ʨʝʮʝʧʪʠʚʥʦ ʫʯʝʝˁ ʿʝʩʪʝ Ăʟʦʥʘ ʚʠʩʦʢʦʛ ʨʠʟʠʢʘñ ʠ ʤʦʞʝ ʩʝ 

ʤʥʦʛʦ ʪʦʛʘ ʫʯʠʥʠʪʠ ʜʘ ʩʝ ʪʘʿ ʨʠʟʠʢ ʩʤʘʠˁ, ʘʣʠ ʥʝ ʠ ʜʘ ʩʝ ʜʝʬʠʥʠʪʠʚʥʦ ʠʟʙʝʛʥʝ (ʀʚʠ˂, 

ʇʝʰʠʢʘʥ & ɸʥʪʠ˂, 2001). 

ʂʘʦ ʰʪʦ ʿʝ ʧʦʤʝʥʫʪʦ, ʫʤʝʩʪʦ ʠʟʨʘʟʘ ʪʨʘʜʠʮʠʦʥʘʣʥʘ ʥʘʩʪʘʚʘ ʧʨʠʢʣʘʜʥʠʿʠ ʠʟʨʘʟ ʚʝʨʦʚʘʪʥʦ 

ʙʠ ʙʠʦ ʪʨʘʥʩʤʠʩʠʚʥʘ ʥʘʩʪʘʚʘ. ʊʝʨʤʠʥ ʪʨʘʥʩʤʠʩʠʚʥʘ ʜʝʬʠʥʠʰʝ ʫʛʘʦ ʥʘʩʪʘʚʥʠʢʘ, ʜʘ 

ʥʘʩʪʘʚʥʠʢ ʧʨʝʥʦʩʠ, ʧʨʝʜʘʿʝ, ʧʨʝʟʝʥʪʫʿʝ ʟʥʘˁʝ ʢʦʿʝ ʪʨʝʙʘ ʜʘ ʩʪʠʛʥʝ ʜʦ ʫʯʝʥʠʢʘ. ʄʝʹʫʪʠʤ, 

ʧʨʦʮʝʩ ʰʢʦʣʩʢʦʛ ʫʯʝˁʘ ʧʦ ʩʚʦʿʦʿ ʠʟʚʦʨʥʦʿ ʧʨʠʨʦʜʠ ʿʝʩʪʝ ʠʥʪʝʨʘʢʪʠʚʘʥ ʿʝʨ ʦʥ ʫʢˀʫʯʫʿʝ 

ʜʚʘ ʚʨʣʦ ʨʘʟʣʠʯʠʪʘ ʧʘʨʪʥʝʨʘ, ʥʘʩʪʘʚʥʠʢʘ ʠ ʫʯʝʥʠʢʘ, ʢʦʿʠ ʙʠ ʤʦʨʘʣʠ ʠʤʘʪʠ ʟʘʿʝʜʥʠʯʢʠ 

ʮʠˀ ï ʫʩʚʘʿʘˁʝ ʥʦʚʠʭ ʟʥʘˁʘ ʠ ʥʦʚʠʭ ʢʦʤʧʝʪʝʥʮʠʿʘ. ʄʝʹʫʪʠʤ, ʧʦʢʘʟʘʣʦ ʩʝ ʜʘ ʰʢʦʣʩʢʘ 

ʧʨʘʢʩʘ ʫʤʝ ʜʘ ʧʦʥʠʰʪʠ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪ ʧʝʜʘʛʦʰʢʦʛ ʨʘʜʘ ʠ ʜʘ ʫ ʩʨʝʜʠʰʪʝ ʧʨʦʮʝʩʘ ʜʦʚʝʜʝ 

ʩʘʤʦ ʥʘʩʪʘʚʥʠʢʘ.  

Ăʋ ʩʚʠʤ ʦʥʠʤ ʩʠʪʫʘʮʠʿʘʤʘ ʢʘʜʘ ʩʝ ʫʯʝʥʠʢ ʥʝ ʫʟʠʤʘ ʫ ʦʙʟʠʨ ʥʘ ʘʜʝʢʚʘʪʘʥ ʥʘʯʠʥ (ʥʝ 

ʧʨʦʚʝʨʘʚʘ ʩʝ ʧʨʠʧʨʝʤˀʝʥʦʩʪ ʫʯʝʥʠʢʘ ʟʘ ʥʦʚʦ ʛʨʘʜʠʚʦ, ʥʝ ʩʪʚʘʨʘ ʩʝ ʤʦʪʠʚʘʮʠʿʘ ʟʘ ʫʯʝˁʝ ʠ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʦʩʪ ʟʘ ʦʥʦ ʰʪʦ ʩʣʝʜʠ, ʥʝ ʘʢʪʠʚʠʨʘʿʫ ʩʝ ʟʥʘˁʘ ʢʦʿʘ ʫʯʝʥʠʮʠ ʚʝ˂ ʠʤʘʿʫ ʘ ʦʜ 

ʟʥʘʯʘʿʘ ʩʫ ʟʘ ʨʘʟʫʤʝʚʘˁʝ ʥʦʚʦʛ ʛʨʘʜʠʚʘ, ʥʝ ʩʪʚʘʨʘ ʩʝ ʘʪʤʦʩʬʝʨʘ ʟʘ ʩʣʦʙʦʜʥʦ ʧʦʩʪʘʚˀʘˁʝ 

ʧʠʪʘˁʘ, ʥʠ ʥʘ ʢʦʿʠ ʥʘʯʠʥ ʩʝ ʥʝ ʧʨʦʚʝʨʘʚʘ ʜʘ ʣʠ ʫʯʝʥʠʮʠ ʨʘʟʫʤʝʚʘʿʫ ʠʟʣʘʛʘˁʝ ʠʪʜ.) ʠʤʘʤʦ 

ʤʘˁʝ ʠʣʠ ʚʠʰʝ ʯʠʩʪʝ ʦʙʣʠʢʝ ʪʨʘʥʩʤʠʩʠʚʥʝ ʥʘʩʪʘʚʝñ (ʀʚʠ˂, ʇʝʰʠʢʘʥ & ɸʥʪʠ˂, 2001, ʩʪʨ. 

35). ʆʚʘʢʘʚ ʦʙʣʠʢ ʥʘʩʪʘʚʝ ʜʫʛʦ ʿʝ ʠ ʯʝʩʪʦ ʧʨʠʩʫʪʘʥ ʫ ʰʢʦʣʘʤʘ, ʪʝ ʦʪʫʜʘ ʚʝʨʦʚʘʪʥʦ ʠ 

ʧʦʪʠʯʝ ʫʧʦʪʨʝʙʘ ʪʝʨʤʠʥʘ ʪʨʘʜʠʮʠʦʥʘʣʥʘ ʥʘʩʪʘʚʘ ʟʘ ʧʨʠʩʪʫʧ ʢʦʿʠ ʩʝ ʫ ʦʩʥʦʚʠ ʦʩʣʘˁʘ ʥʘ 

ʨʝʘʣʠʟʦʚʘˁʝ ʪʨʘʥʩʤʠʩʠʚʥʝ ʥʘʩʪʘʚʝ.  

ʋ ʟʘʿʝʜʥʠʮʠ ʬʠʟʠʯʘʨʘ ʢʦʿʠ ʩʝ ʙʘʚʝ ʦʙʨʘʟʦʚʘˁʝʤ ʫ ʥʘʰʦʿ ʟʝʤˀʠ ʠʟʨʘʟ ʪʨʘʜʠʮʠʦʥʘʣʥʘ 

ʥʘʩʪʘʚʘ ʥʘʿʯʝʰ˂ʝ ʩʝ ʢʦʨʠʩʪʠ ʫʧʨʘʚʦ ʫ ʟʥʘʯʝˁʫ ʪʨʘʥʩʤʠʩʠʚʥʝ ʥʘʩʪʘʚʝ. ʅʝʜʘʚʥʦ, 

ʨʘʟʤʘʪʨʘʿʫ˂ʫ ʚʘʞʥʦʩʪ ʦʙʨʘʟʦʚʥʦʛ ʢʦʥʩʪʨʫʢʪʠʚʠʟʤʘ, ʅʝʰʠ˂ (2015, ʩʪʨ. 90) ʠʩʪʠʯʝ: 
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Ăʊʨʘʜʠʮʠʦʥʘʣʥʘ ʥʘʩʪʘʚʘ ʬʠʟʠʢʝ ʫ ʰʢʦʣʠ ʧʨʝʜʘʚʘʯʢʘ ʿʝ ʠ, ʥʘ ʪʘʿ ʥʘʯʠʥ, ʿʝʜʥʦʩʤʝʨʥʘ. ʋ 

ʪʘʢʚʦʿ ʩʠʪʘʫʮʠʿʠ ʩʤʘʪʨʘ ʩʝ ʜʦʙʨʠʤ ʨʝʟʫʣʪʘʪʦʤ ʘʢʦ ʫʯʝʥʠʢ ʩʪʝʢʥʝ ʜʝʢʣʘʨʘʪʠʚʥʦ ʟʥʘˁʝ ʦ 

ʩʘʜʨʞʘʿʠʤʘ ʢʦʿʠ ʩʫ ʥʘʚʝʜʝʥʠ ʫ ʰʢʦʣʩʢʦʤ ʧʨʦʛʨʘʤʫ. ʊʦ ʟʥʘʯʠ ʜʘ ʿʝ ʦʥ ʫ ʩʪʘˁʫ ʜʘ 

ʨʝʧʨʦʜʫʢʫʿʝ ʥʘʫʯʝʥʦ ʟʥʘˁʝ (ʦʥʘʢʦ ʢʘʢʦ ʛʘ ʿʝ ʥʘʫʯʠʦ ʠ ʟʘ ʩʠʪʫʘʮʠʿʝ ʢʦʿʝ ʩʫ ʨʘʟʤʘʪʨʘʥʝ ʥʘ 

ʯʘʩʦʚʠʤʘ), ʦʧʠʩʝ, ʜʝʬʠʥʠʮʠʿʝ, ʟʘʢʦʥʝ, ʤʦʜʝʣʝ, ʤʘʪʝʤʘʪʠʯʢʘ ʠʟʚʦʹʝˁʘ. ʉʣʘʙʠʤ ʨʝʟʫʣʪʘʪʦʤ 

ʩʝ ʩʤʘʪʨʘ ʤʘˁʢʘʚʦ ʜʝʢʣʘʨʘʪʠʚʥʦ ʟʥʘˁʝ, ʪʿ. ʩʠʪʫʘʮʠʿʝ ʢʘʜʘ ʫʯʝʥʠʢ ʥʝʢʝ ʦʜ ʪʠʭ ʩʪʚʘʨʠ ʥʠʿʝ 

ʫ ʩʪʘˁʫ ʜʘ ʨʝʧʨʦʜʫʢʫʿʝ ʿʝʨ ʠʭ ʥʠʿʝ ʥʘʫʯʠʦ.ñ  

ʊʘʢʦʹʝ, ɾʝʢʠ˂ ʠ ʩʘʨʘʜʥʠʮʠ (2017, ʩʪʨ. 251), ʪʨʘʞʝ˂ʠ ʫʟʨʦʢʝ ʩʣʘʙʠʭ ʧʦʩʪʠʛʥʫ˂ʘ ʩʪʫʜʝʥʘʪʘ 

ʌʠʟʠʯʢʦʛ ʬʘʢʫʣʪʝʪʘ ʥʘ FCI ʪʝʩʪʫ ʫ ʫʦʙʠʯʘʿʝʥʦʤ ʥʘʯʠʥʫ ʦʨʛʘʥʠʟʦʚʘˁʘ ʥʘʩʪʘʚʝ ʫ ʩʨʝʜˁʠʤ 

ʰʢʦʣʘʤʘ ʠ ʥʘ ʬʘʢʫʣʪʝʪʠʤʘ ʠ ʥʝʧʨʠʤʝˁʠʚʘˁʫ ʘʢʪʫʝʣʥʠʭ, ʜʦʢʘʟʘʥʦ ʝʬʠʢʘʩʥʠʿʠʭ, 

ʥʘʩʪʘʚʥʠʭ ʩʪʨʘʪʝʛʠʿʘ ʫʩʤʝʨʝʥʠʭ ʥʘ ʫʯʝˁʝ, ʥʘʚʦʜʝ: 

Ăʊʨʘʜʠʮʠʦʥʘʣʥʠ ʥʘʯʠʥ ʨʘʜʘ ʫ ʬʦʨʤʠ ʠʟʣʘʛʘˁʘ ʥʘʩʪʘʚʥʠʢʘ ʫʯʝʥʠʢʝ ʠ ʩʪʫʜʝʥʪʝ ʧʦʩʪʘʚˀʘ ʫ 

ʫʣʦʛʫ ʧʦʩʤʘʪʨʘʯʘ. ʋ ʜʠʿʘʣʦʛʫ ʯʝʩʪʦ ʫʯʝʩʪʚʫʿʝ ʩʘʤʦ ʤʘʣʠ ʙʨʦʿ ʫʯʝʥʠʢʘ, ʧʨʠ ʯʝʤʫ ʦʩʪʘʣʠ 

ʦʩʪʘʿʫ ʫ ʤʘʛʣʠ ʥʝʨʘʟʫʤʝʚʘˁʘ ʠ ʩʚʝ ʚʝ˂ʝʛ ʦʜʙʠʿʘˁʘ ʦʜ ʬʠʟʠʢʝ. ʋʯʝʥʠʮʠ ʫ ʥʘʰʝʤ ʰʢʦʣʩʢʦʤ 

ʩʠʩʪʝʤʫ ʥʠʩʫ ʥʘʚʠʢʥʫʪʠ ʥʘ ʩʘʤʦʩʪʘʣʥʦ ʫʯʝˁʝ ʠ ʧʨʝʪʭʦʜʥʦ ʧʨʠʧʨʝʤʘˁʝ ʟʘ ʯʘʩ. ʊʦ ʩʝ 

ʩʤʘʪʨʘ ʥʝʧʨʠʭʚʘʪˀʠʚʠʤ ʿʝʨ ʩʝ ʦʜ ʧʨʝʜʤʝʪʥʦʛ ʥʘʩʪʘʚʥʠʢʘ ʦʯʝʢʫʿʝ ʜʘ ʧʨʫʞʠ ʩʚʘ ʧʦʪʨʝʙʥʘ 

ʟʥʘˁʘ, ʫʢʘʞʝ ʥʘ Ăʧʨʦʙʣʝʤʘʪʠʯʥʝñ ʜʝʪʘˀʝ, ʧʦʜʩʪʘʢʥʝ ʠ ʟʘʜʦʚʦˀʠ ʟʥʘʪʠʞʝˀʫ ʘʢʪʠʚʥʠʭ 

ʫʯʝʥʠʢʘ. ɺʨʝʤʝ ʪʨʘʿʘˁʘ ʿʝʜʥʦʛ ʠʣʠ ʜʚʘ ʰʢʦʣʩʢʘ ʯʘʩʘ ʫ ʪʦʢʫ ʨʘʜʥʝ ʥʝʜʝˀʝ ʿʝ ʜʘʣʝʢʦ ʦʜ 

ʜʦʚʦˀʥʦʛ ʟʘ ʩʚʝ. ɺʝʣʠʢʠ ʧʨʦʙʣʝʤ ʧʨʝʜʩʪʘʚˀʘ ʥʘʚʠʢʘʚʘˁʝ ʫʯʝʥʠʢʘ ʥʘ ʜʠʢʪʠʨʘˁʝ ʩʘʤʦ 

ʦʩʥʦʚʥʠʭ ʠʥʬʦʨʤʘʮʠʿʘ ʠ ʟʘʭʪʝʚʘˁʝ ʩʘʤʦ ˁʠʭʦʚʝ ʨʝʧʨʦʜʫʢʮʠʿʝ.ñ 

ʋ ʜʦʤʝʥʫ ʠʩʪʨʘʞʠʚʘˁʘ ʧʨʦʮʝʩʘ ʥʘʩʪʘʚʝ ʠ ʫʯʝˁʘ, ʢʘʦ ʠ ʧʨʠʣʠʢʦʤ ʢʨʝʠʨʘˁʘ ʩʘʚʨʝʤʝʥʠʭ 

ʦʙʨʘʟʦʚʥʠʭ ʧʦʣʠʪʠʢʘ, ʜʘʥʘʩ ʿʝ ʦʧʰʪʝʧʨʠʭʚʘ˂ʝʥ ʦʜʛʦʚʦʨ ʥʘ ʥʦʚʝ ʠʟʘʟʦʚʝ, ʘʣʠ ʠ ʥʘ 

ʦʩʚʝʜʦʯʝʥʝ ʥʝʜʦʩʪʘʪʢʝ ʪʨʘʜʠʮʠʦʥʘʣʥʦʛ ʧʨʠʩʪʫʧʘ ʥʘʩʪʘʚʠ ʧʦʩʪʝʧʝʥ ʧʨʝʣʘʟ ʢʘ ʥʘʩʪʘʚʠ ʢʦʿʘ 

ʿʝ ʫʩʤʝʨʝʥʘ ʥʘ ʫʯʝˁʝ ʠ ʫʯʝʥʠʢʘ.  

ʅʘʩʪʘʚʘ ʫʩʤʝʨʝʥʘ ʥʘ ʫʯʝˁʝ ʿʝ ʠʥʪʝʨʘʢʪʠʚʘʥ ʧʨʦʮʝʩ, ʞʠʚʘ ʨʘʟʤʝʥʘ ʢʦʤʧʝʪʝʥʮʠʿʘ ʠʟʤʝʹʫ 

ʩʘʤʠʭ ʫʯʝʥʠʢʘ, ʠʣʠ ʫʯʝʥʠʢʘ ʠ ʥʘʩʪʘʚʥʠʢʘ. Ăʇʦʣʘʟʥʘ ʦʩʥʦʚʘ ʠʥʪʝʨʘʢʪʠʚʥʦʛ 

(ʢʦʦʧʝʨʘʪʠʚʥʦʛ) ʫʯʝˁʘ ʿʝʩʪʝ ʜʘ ʩʝ ʫʯʠ ʢʨʦʟ ʠʥʪʝʨʘʢʮʠʿʫ, ʠ ʪʦ ʘʩʠʤʝʪʨʠʯʥʫ ʢʘʜʘ ʩʫ 

ʧʘʨʪʥʝʨʠ ʥʘʩʪʘʚʥʠʢ ʠ ʫʯʝʥʠʢ, ʘʣʠ ʜʘ ʠ ʤʘˁʝ ʢʦʤʧʝʪʝʥʪʘʥ ʧʘʨʪʥʝʨ (ʜʝʪʝ ʠʤʘ ʤʘˁʝ 

ʩʧʝʮʠʬʠʯʥʠʭ ʠ ʦʧʰʪʠʭ ʟʥʘˁʘ ʠ ʠʩʢʫʩʪʚʘ) ʫ ʦʚʫ ʠʥʪʝʨʘʢʮʠʿʫ ʫʣʘʟʠ ʩʘ ʙʘʟʦʤ ʧʨʝʪʭʦʜʥʠʭ 

ʟʥʘˁʘ ʠ ʫʤʝˁʘ ʠ ʜʘ ʠʭ ʘʢʪʠʚʥʦ ʫʣʘʞʝ, ʦʥ ʿʝ ʘʢʪʠʚʥʠ ʢʦʥʩʪʨʫʢʪʦʨ ʩʚʦʛ ʟʥʘˁʘ. ʅʘʩʪʘʚʥʠʢ 

ʥʝ ʟʠʜʘ ʩʘʤ ʫ ʜʝʪʝʪʦʚʦʿ ʛʣʘʚʠ ʛʨʘʹʝʚʠʥʫ ʟʥʘˁʘ, ʚʝ˂ ʪʦ ʯʠʥʝ ʟʘʿʝʜʥʠʯʢʠ ʢʨʦʟ ʠʥʪʝʨʘʢʮʠʿʫ, 

ʧʘ ʿʝ ʫʯʝˁʝ/ʥʘʩʪʘʚʘ ʧʨʦʮʝʩ ʢʦ-ʢʦʥʩʪʨʫʢʮʠʿʝ ʟʥʘˁʘñ (ʀʚʠ˂, ʇʝʰʠʢʘʥ & ɸʥʪʠ˂, 2001, 

ʩʪʨ.36). 

ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʠ ʜʘˀʝ ʩʤʦ ʩʚʝʜʦʮʠ ʚʝʦʤʘ ʰʠʨʦʢʝ ʧʨʠʤʝʥʝ ʪʨʘʜʠʮʠʦʥʘʣʥʦʛ ʧʨʠʩʪʫʧʘ 

ʥʘʩʪʘʚʠ. ʇʦʟʥʘʪʦ ʿʝ ʜʘ ʩʝ ʥʘʩʪʘʚʥʠ ʧʣʘʥ ʠ ʧʨʦʛʨʘʤ ʦʩʪʚʘʨʫʿʝ ʩʘ ʤʥʦʛʦ ʯʠˁʝʥʠʮʘ ʠ 
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ʚʝʣʠʢʦʤ ʢʦʣʠʯʠʥʦʤ ʨʝʯʠ, ʰʪʦ ʦʭʨʘʙʨʫʿʝ ʧʨʝʜʘʚʘʯʢʠ ʦʙʣʠʢ ʥʘʩʪʘʚʝ (Leonard & Chandler, 

2003). ʆʩʠʤ ʪʦʛʘ, ʠʩʪʨʘʞʠʚʘˁʘ ʧʦʢʘʟʫʿʫ ʜʘ ʥʘʩʪʘʚʥʠʮʠ ʥʘʣʘʟʝ ʨʘʟʣʦʛʝ ʟʘ ʥʝʧʨʠʤʝˁʠʚʘˁʝ 

ʤʝʪʦʜʘ ʫʩʤʝʨʝʥʠʭ ʥʘ ʘʢʪʠʚʥʦ ʩʪʠʮʘˁʝ ʟʥʘˁʘ ʢʦʿʠ ʩʫ ʜʦʥʝʢʣʝ ʩʣʠʯʥʠ ʠ ʫ ʩʚʝʪʫ ʠ ʢʦʜ ʥʘʩ.  

ʅʘ ʧʨʠʤʝʨ, ʫ ʩʪʫʜʠʿʠ ʢʦʿʘ ʿʝ ʦʙʫʭʚʘʪʠʣʘ ʧʨʝʢʦ ʪʨʠʩʪʘ ʥʘʩʪʘʚʥʠʢʘ ʠʟʜʚʦʿeʥʦ ʿʝ ʥʝʢʦʣʠʢʦ 

ʬʘʢʪʦʨʘ ʢʦʿʝ ʥʘʩʪʘʚʥʠʮʠ ʩʤʘʪʨʘʿʫ ʫʟʨʦʢʦʤ ʥʝʜʦʚʦˀʥʝ ʟʘʩʪʫʧˀʝʥʦʩʪʠ ʘʢʪʠʚʥʦʛ ʫʯʝˁʘ ʫ 

ʨʝʜʦʚʥʦʿ ʥʘʩʪʘʚʠ (Niemi, 2002): 

¶ ʅʝʜʦʩʪʘʪʘʢ ʚʨʝʤʝʥʘ ʧʦʪʨʝʙʥʦʛ ʟʘ ʨʝʘʣʠʟʦʚʘˁʝ ʩʚʠʭ ʘʢʪʠʚʥʦʩʪʠ ʫ ʧʨʝʦʙʠʤʥʦʤ 

ʥʘʩʪʘʚʥʦʤ ʧʣʘʥʫ ʠ ʧʨʦʛʨʘʤʫ; 

¶ ʅʘʩʪʘʚʘ ʫ ʚʝʣʠʢʠʤ ʛʨʫʧʘʤʘ ʥʠʿʝ ʧʦʛʦʜʥʘ ʟʘ ʘʢʪʠʚʥʦ ʫʯʝˁʝ; 

¶ ʅʝʜʦʩʪʘʪʘʢ ʤʘʪʝʨʠʿʘʣʘ ʠ ʥʘʩʪʘʚʥʠʭ ʩʨʝʜʩʪʘʚʘ ʧʦʪʨʝʙʥʠʭ ʟʘ ʘʢʪʠʚʘʥ ʧʨʠʩʪʫʧ 

ʥʘʩʪʘʚʠ ʠ ʫʯʝˁʫ; 

¶ ʅʝʜʦʩʪʘʪʘʢ ʤʝʪʘʢʦʛʥʠʪʠʚʥʠʭ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʤʦʪʠʚʘʮʠʿʝ ʢʦʜ ʫʯʝʥʠʢʘ; 

¶ ʅʘʩʪʘʚʥʠʮʠ ʩʤʘʪʨʘʿʫ ʜʘ ʫʯʝʥʠʮʠ ʧʨʝʬʝʨʠʨʘʿʫ ʪʨʘʜʠʮʠʦʥʘʣʥʫ ʥʘʩʪʘʚʫ; 

¶ ʆʪʧʦʨ ʧʨʝʤʘ ʧʨʦʤʝʥʘʤʘ ʫ ʥʘʯʠʥʫ ʨʝʘʣʠʟʦʚʘˁʘ ʥʘʩʪʘʚʝ ʢʘʨʘʢʪʝʨʠʩʪʠʯʘʥ ʿʝ ʟʘ 

ʢʦʣʝʛʝ ʩʘ ʚʠʰʝ ʠʩʢʫʩʪʚʘ ʫ ʥʘʩʪʘʚʠ; 

¶ ʇʦʩʪʦʿʠ ʧʨʦʪʠʚˀʝˁʝ ʨʦʜʠʪʝˀʘ ʧʨʦʤʝʥʘʤʘ ʫ ʫʦʙʠʯʘʿʝʥʦʤ ʥʘʯʠʥʫ ʨʝʘʣʠʟʦʚʘˁʘ 

ʥʘʩʪʘʚʝ. 

ʋ ʠʩʪʦ ʚʨʝʤʝ, ʫ ʥʘʰʦʿ ʟʝʤˀʠ, ʪʦʢʦʤ ʚʠʰʝʛʦʜʠʰˁʝʛ ʨʝʘʣʠʟʦʚʘˁʘ ʦʙʫʢʝ ʟʘ ʧʨʠʤʝʥʫ 

ʤʝʪʦʜʘ ʘʢʪʠʚʥʦʛ ʫʯʝˁʘ/ʥʘʩʪʘʚʝ ʀʚʠ˂ ʠ ʩʘʨʘʜʥʠʮʠ (2001) ʠʟʜʚʦʿʠʣʠ ʩʫ ʥʝʢʦʣʠʢʦ ʟʘʙʣʫʜʘ ʦ 

ʘʢʪʠʚʥʦʤ ʫʯʝˁʫ/ʥʘʩʪʘʚʠ ʢʦʿʝ ʩʝ ʿʘʚˀʘʿʫ ʢʦʜ ʥʘʰʠʭ ʥʘʩʪʘʚʥʠʢʘ: 

¶ ɸʢʪʠʚʥʦ ʫʯʝˁʝ/ʥʘʩʪʘʚʘ ʿʝʩʪʝ ʚʨʩʪʘ ʟʘʙʘʚʝ, Ăʠʛʨʘʨʠʿʘñ, ʘʪʨʘʢʪʠʚʥʘ ʘʢʪʠʚʥʦʩʪ ʟʘ 

ʨʘʟʙʠʿʘˁʝ ʦʟʙʠˀʥʦʛ ʠ ʥʘʧʦʨʥʦʛ ʰʢʦʣʩʢʦʛ ʨʘʜʘ ʠ ʫʩʧʫʪʥʦ ʤʦʪʠʚʠʩʘˁʝ ʫʯʝʥʠʢʘ ʟʘ 

ʨʘʜ; 

¶ ɸʢʪʠʚʥʠʤ ʫʯʝˁʝʤ/ʥʘʩʪʘʚʦʤ ʤʦʛʫ ʩʝ ʨʝʘʣʠʟʦʚʘʪʠ ʩʘʤʦ ʥʝʢʠ, ʧʘʨʮʠʿʘʣʥʠ ʮʠˀʝʚʠ, 

ʢʘʦ ʥʘ ʧʨʠʤʝʨ, ʨʘʟʚʠʿʘˁʝ ʩʧʦʩʦʙʥʦʩʪʠ ʢʦʤʫʥʠʮʠʨʘˁʘ ʠ ʜʠʿʘʣʦʛʘ, ʘʣʠ ʥʝ ʠ ʚʝ˂ʠʥʘ 

ʚʘʞʥʠʭ ʚʘʩʧʠʪʥʦ-ʦʙʨʘʟʦʚʥʠʭ ʮʠˀʝʚʘ; 

¶ ɸʢʪʠʚʥʠʤ ʫʯʝˁʝʤ/ʥʘʩʪʘʚʦʤ ʥʠʿʝ ʤʦʛʫ˂ʝ ʨʝʘʣʠʟʦʚʘʪʠ ʧʨʝʜʚʠʹʝʥʠ ʧʣʘʥ ʠ ʧʨʦʛʨʘʤ, 

ʿʝʨ ʪʦ ʥʠʿʝ ʦʧʰʪʝ ʧʨʠʤʝʥˀʠʚ ʤʝʪʦʜ ʨʘʜʘ, ʚʝ˂ ʤʝʪʦʜ ʝʢʩʢʣʫʟʠʚʥʦ ʫʧʦʪʨʝʙˀʠʚ ʟʘ 

ʧʦʿʝʜʠʥʝ ʣʝʢʮʠʿʝ, ʙʣʦʢ ʛʨʘʜʠʚʘ ʠʣʠ ʪʠʧ ʯʘʩʘ, ʢʘʦ ʰʪʦ ʿʝ ʦʙʨʘʜʘ ʥʦʚʦʛ ʛʨʘʜʠʚʘ. 

¶ ɸʢʪʠʚʥʦ ʫʯʝˁʝ/ʥʘʩʪʘʚʘ ʟʘʭʪʝʚʘ ʧʨʠʤʝʥʫ ʠʥʬʦʨʤʘʮʠʦʥʦ-ʢʦʤʫʥʠʢʘʮʠʦʥʝ 

ʪʝʭʥʦʣʦʛʠʿʝ ʫ ʥʘʩʪʘʚʥʦʤ ʧʨʦʮʝʩʫ; 

¶ ɸʢʪʠʚʥʦ ʫʯʝˁʝ/ʥʘʩʪʘʚʘ ʟʘʭʪʝʚʘ ʙʦʛʘʪʦ ʦʧʨʝʤˀʝʥʝ ʰʢʦʣʝ; 
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¶ ɸʢʪʠʚʥʦ ʫʯʝˁʝ/ʥʘʩʪʘʚʘ ʤʦʞʝ ʩʝ, ʫʩʪʚʘʨʠ, ʩʚʝʩʪʠ ʥʘ ʫʯʝˁʝ ʧʫʪʝʤ ʦʪʢʨʠ˂ʘ; 

¶ ɸʢʪʠʚʥʦ ʫʯʝˁʝ/ʥʘʩʪʘʚʘ ʿʝ, ʫʩʪʚʘʨʠ, ʦʚʣʘʜʘʚʘˁʝ ʚʝʰʪʠʥʘʤʘ ʪʿ. ʧʦʜʨʘʟʫʤʝʚʘ ʩʧʦˀʘ 

ʚʠʜˀʠʚʝ ʘʢʪʠʚʥʦʩʪʠ; 

¶ ɸʢʪʠʚʥʦ ʫʯʝˁʝ/ʥʘʩʪʘʚʘ ʿʝʩʪʝ ʧʨʠʤʝʥʘ ʧʩʠʭʦʣʦʰʢʠʭ ʨʘʜʠʦʥʠʮʘ ʫ ʰʢʦʣʠ; 

¶ ɸʢʪʠʚʥʦ ʫʯʝˁʝ/ʥʘʩʪʘʚʘ ʿʝʩʪʝ ʟʙʠʨʢʘ Ăʨʝʮʝʧʘʪʘñ ʢʦʿʝ ʩʚʘʢʠ ʥʘʩʪʘʚʥʠʢ ʤʦʞʝ 

ʜʠʨʝʢʪʥʦ ʜʘ ʧʨʠʤʝʥ; 

¶ ɸʢʪʠʚʥʦ ʫʯʝˁʝ/ʥʘʩʪʘʚʘ ʿʝ ʣʘʢʦ ʟʘ ʧʨʠʤʝʥʫ; 

¶ ɸʢʪʠʚʥʦ ʫʯʝˁʝ/ʥʘʩʪʘʚʘ ʥʫʞʥʦ ʟʘʭʪʝʚʘ ʨʘʟʙʠʿʘˁʝ ʧʨʝʜʤʝʪʥʦ-ʨʘʟʨʝʜʥʦ-ʯʘʩʦʚʝ 

ʩʪʨʫʢʪʫʨʝ ʰʢʦʣʩʢʦʛ ʨʘʜʘ; 

¶ ɸʢʪʠʚʥʦ ʫʯʝˁʝ/ʥʘʩʪʘʚʘ ʠʩʪʦ ʿʝ ʰʪʦ ʠ ʛʨʫʧʥʠ ʦʙʣʠʢ ʨʘʜʘ; 

¶ ɸʢʪʠʚʥʦ ʫʯʝˁʝ/ʥʘʩʪʘʚʘ ʢʘʨʘʢʪʝʨʠʰʝ ʩʝ laissez-faire ʥʘʯʠʥʦʤ ʨʫʢʦʚʦʹʝˁʘ ʛʨʫʧʦʤ, 

ʪʿ. ʫ ʫʯʠʦʥʠʮʠ ʚʣʘʜʘ ʭʘʦʩ. 

ɱʘʩʥʦ ʿʝ ʜʘ ʩʝ ʥʝʢʝ ʦʜ ʥʘʚʝʜʝʥʠʭ ʟʘʙʣʫʜʘ ʦʩʣʘˁʘʿʫ ʥʘ ʦʙʿʝʢʪʠʚʥʝ ʧʨʦʙʣʝʤʝ ʢʘʢʚʠ ʩʫ 

ʠʩʪʘʢʥʫʪʠ ʠ ʫ ʩʚʝʪʫ, ʢʘʦ ʰʪʦ ʿʝ ʧʨʝʦʙʠʤʘʥ ʥʘʩʪʘʚʥʠ ʧʣʘʥ ʠ ʧʨʦʛʨʘʤ, ʜʦʢ ʩʫ ʜʨʫʛʝ ʦʜʨʘʟ 

ʥʝʧʦʟʥʘʚʘˁʘ ʩʘʤʝ ʧʨʠʨʦʜʝ ʘʢʪʠʚʥʦʛ ʫʯʝˁʘ ʠ ʥʘʩʪʘʚʝ. 

ʅʝ ʪʨʝʙʘ ʟʘʙʦʨʘʚʠʪʠ ʥʠ ʯʠˁʝʥʠʮʫ ʜʘ ʘʢʪʠʚʥʠ ʧʨʠʩʪʫʧ ʥʘʩʪʘʚʠ ʠ ʫʯʝˁʫ ʦʙʠʯʥʦ ʟʘʭʪʝʚʘ 

ʚʠʰʝ ʨʘʜʘ ʠ ʦʜ ʥʘʩʪʘʚʥʠʢʘ ʠ ʦʜ ʫʯʝʥʠʢʘ (Scheyvens, Amy & Griffin , 2008), ʢʘʦ ʠ ʜʘ 

ʧʦʿʝʜʠʥʘ ʠʩʪʨʘʞʠʚʘˁʘ ʛʦʚʦʨʝ ʜʘ ʧʦʩʪʦʿʝ ʫʯʝʥʠʮʠ ʢʦʿʠ ʧʨʝʬʝʨʠʨʘʨʘʿʫ ʥʘʩʪʘʚʫ ʢʦʿʘ 

ʦʤʦʛʫ˂ʘʚʘ ˁʠʭʦʚʦ ʧʘʩʠʚʥʦ ʫʯʝʰ˂ʝ, ʛʜʝ ʥʘʩʪʘʚʥʠʢ ʧʨʝʟʝʥʪʫʿʝ ʥʘʩʪʘʚʥʠ ʤʘʪʝʨʠʿʘʣ ʥʘ ʿʘʩʘʥ 

ʥʘʯʠʥ ʠ ʨʝʰʘʚʘ ʩʚʝ ʧʨʦʙʣʝʤʝ ʟʘ ʢʦʿʝ ʩʝ ʦʯʝʢʫʿʝ ʜʘ ˂ʝ ʙʠʪʠ ʫʢˀʫʯʝʥʠ ʥʘ ˁʠʭʦʚʠʤ 

ʪʝʩʪʦʚʠʤʘ (Slater, 2003), ʰʪʦ ʜʦʜʘʪʥʦ ʤʦʞʝ ʙʠʪʠ  ʨʘʟʣʦʛ ʟʘ ʥʝʛʦʚʘˁʝ ʪʨʘʜʠʮʠʦʥʘʣʥʦʛ 

ʧʨʠʩʪʫʧʘ. 

2.7.1. ʉʘʚʨʝʤʝʥʠ ʧʦʛʣʝʜ ʥʘ ʧʨʠʨʦʜʫ ʫʯʝˁʘ ʫ ʥʘʩʪʘʚʥʦʤ ʧʨʦʮʝʩʫ 

ʋ ʤʝʪʦʜʠʮʠ ʥʘʩʪʘʚʝ ʬʠʟʠʢʝ ʟʘʩʪʘʨʝʣʠʤ ʠ ʥʝʩʚʨʠʩʭʦʜʥʠʤ ʩʝ ʩʤʘʪʨʘ ʫʚʦʹʝˁʝ ʥʦʚʠʭ 

ʢʦʥʮʝʧʘʪʘ ʠ ʨʝʣʘʮʠʿʘ ʤʝʹʫ ʢʦʥʮʝʧʪʠʤʘ ʬʦʨʤʘʣʥʠʤ ʜʝʬʠʥʠʮʠʿʘʤʘ, ʚʝʨʙʘʣʥʦ ʠʣʠ 

ʧʨʝʜʩʪʘʚˀʝʥʠʤ ʫ ʦʙʣʠʢʫ ʟʘʢʦʥʘ ʠʟʨʘʞʝʥʠʤ ʬʦʨʤʫʣʘʤʘ. ʋʤʝʩʪʦ ʪʦʛʘ, ʪʨʝʙʘ ʠʭ ʫʚʦʜʠʪʠ 

ʢʨʦʟ ʧʨʦʙʣʝʤʩʢʝ ʩʠʪʫʘʮʠʿʝ ʫ ʢʦʿʠʤʘ ʫʯʝʥʠʮʠ, ʥʘʿʯʝʰ˂ʝ ʥʘ ʦʩʥʦʚʫ ʝʢʩʧʝʨʠʤʝʥʪʘ, ʫ ʪʦʢʫ 

ʨʘʩʧʨʘʚʝ ʩʘʤʠ ʫʚʠʹʘʿʫ ʜʘ ʿʝ ʫ ʮʠˀʫ ʧʨʝʮʠʟʥʠʿʝʛ ʦʧʠʩʠʚʘˁʘ ʧʦʿʘʚʝ ʧʦʞʝˀʥʦ ʫʚʝʩʪʠ ʥʦʚʠ 

ʢʦʥʮʝʧʪ ʠʣʠ ʥʦʚʫ ʨʝʣʘʮʠʿʫ ʢʦʿʘ ʧʦʚʝʟʫʿʝ ʥʝʢʦʣʠʢʦ ʢʦʥʮʝʧʘʪʘ. ʇʨʠ ʪʦʤʝ ʿʝ ʧʦʩʪʦʿʝ˂ʝ 

ʟʥʘˁʝ ʿʝʜʠʥʠ ʦʩʥʦʚ ʥʘ ʢʦʤʝ ʩʝ ʤʦʞʝ ʜʦʛʨʘʹʠʚʘʪʠ ʥʦʚʦ ʟʥʘˁʝ. ɿʙʦʛ ʪʦʛʘ ʿʝ ʟʘ ʥʘʩʪʘʚʥʠʢʘ 

ʚʝʦʤʘ ʙʠʪʥʦ ʜʘ ʠʤʘ ʠʜʝʿʫ ʦ ʪʦʤʝ ʢʘʢʚʦ ʿʝ ʟʥʘˁʝ ʫʯʝʥʠʢʘ, ʦʜʥʦʩʥʦ ʜʘ ʣʠ ʠ ʫ ʢʦʿʦʿ ʤʝʨʠ 

ʧʦʩʪʦʿʝ ʫʯʝʥʠʯʢʝ ʘʣʪʝʨʥʘʪʠʚʥʝ ʢʦʥʮʝʧʮʠʿʝ (ʅʝʰʠ˂, 2015). 
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ʆʚʘʢʘʚ ʧʦʛʣʝʜ ʥʘ ʥʘʩʪʘʚʫ ʬʠʟʠʢʝ ʦʜʛʦʚʘʨʘ ʩʘʚʨʝʤʝʥʦʤ ʩʭʚʘʪʘˁʫ ʧʨʦʮʝʩʘ ʫʯʝˁʘ ʢʦʿʝ ʿʝ ʫ 

ʦʩʥʦʚʠ ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʦ. 

ʈʘʟʣʠʯʠʪʘ ʩʪʘʥʦʚʠʰʪʘ ʦ ʫʯʝˁʫ ʜʘʿʫ ʨʘʟʣʠʯʠʪʝ ʧʨʘʢʪʠʯʥʝ ʠʤʧʣʠʢʘʮʠʿʝ ʟʘ ʥʘʩʪʘʚʫ. ʋ 

ʪʘʙʝʣʠ 4 ʜʘʪ ʿʝ ʨʝʟʠʤʝ ʥʝʢʦʣʠʢʦ ʩʪʘʥʦʚʠʰʪʘ ʦ ʫʯʝˁʫ (Vulfolk , Hjuz & Volkap, 2014 ʧʨʝʤʘ 

Marshall, 1992). ʋ ʦʢʚʠʨʫ ʩʚʘʢʦʛ ʦʜ ˁʠʭ ʧʦʩʪʦʿʝ ʚʘʨʠʿʘʮʠʿʝ ʢʦʿʝ ʩʝ ʨʘʟʣʠʢʫʿʫ ʧʦ ʦʥʦʤʝ 

ʰʪʦ ʠʩʪʠʯʫ. ʋ ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʠʤ ʩʪʘʥʦʚʠʰʪʠʤʘ ʪʘʢʦʹʝ ʧʦʩʪʦʿʝ ʧʨʝʢʣʘʧʘˁʘ. 
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ʊɸɹɽʃɸ 4. ʏʝʪʠʨʠ ʩʪʘʥʦʚʠʰʪʘ ʦ ʫʯʝˁʫ 

 ʂʦʛʥʠʪʠʚʠʩʪʠʯʢʦ ʂʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʦ 

 ɹʠʭʝʿʚʠʦʨʠʩʪʠʯʢʦ ʆʙʨʘʜʘ ʠʥʬʦʨʤʘʮʠʿʘ ʇʩʠʭʦʣʦʰʢʦ/ʠʥʜʠʚʠʜʫʘʣʥʦ ʉʦʮʠʿʘʣʥʦ/ʩʠʪʫʘʮʠʦʥʦ 

 ʉʢʠʥʝʨ ɷ. ɸʥʜʝʨʩʦʥ ʇʠʿʘʞʝ ɺʠʛʦʪʩʢʠ 

ɿʥʘˁʝ ʋʩʪʘˀʝʥ ʢʦʨʧʫʩ ʟʥʘˁʘ 

ʢʦʿʝ ʩʝ ʫʩʚʘʿʘ 

 

 

ʉʧʦˀʘ ʩʪʠʤʫʣʠʩʘʥʦ 

ʋʩʪʘˀʝʥ ʢʦʨʧʫʩ ʟʥʘˁʘ 

ʢʦʿʝ ʩʝ ʫʩʚʘʿʘ 

 

 

ʉʧʦˀʘ ʩʪʠʤʫʣʠʩʘʥʦ 

ʇʨʝʪʭʦʜʥʦ ʟʥʘˁʝ ʫʪʠʯʝ 

ʥʘ ʪʦ ʢʘʢʦ ʩʝ 

ʠʥʬʦʨʤʘʮʠʿʘ ʦʙʨʘʹʫʿʝ 

ʂʦʨʧʫʩ ʟʥʘˁʘ ʢʦʿʠ ʩʝ ʤʝˁʘ, 

ʢʦʥʩʪʨʫʠʰʝ ʛʘ ʠʥʜʠʚʠʜʫʘ ʫ 

ʩʦʮʠʿʘʣʥʦʤ ʩʚʝʪʫ 

 

ʅʘʜʦʛʨʘʹʫʿʝ ʩʝ ʥʘ ʦʥʦ ʰʪʦ 

ʫʯʝʥʠʢ ʜʦʥʦʩʠ 

ʉʦʮʠʿʘʣʥʦ ʢʦʥʩʪʨʫʠʩʘʥʦ 

ʟʥʘˁʘ 

 

 

ʅʘʜʦʛʨʘʹʫʿʝ ʩʝ ʥʘ ʦʥʦ ʰʪʦ 

ʫʯʝʥʠʮʠ ʜʦʥʦʩʝ, 

ʢʦʥʩʪʨʫʠʰʫ ʟʘʿʝʜʥʦ 

ʋʯʝˁʝ ʋʩʚʘʿʘˁʝ ʯʠˁʝʥʠʮʘ, 

ʚʝʰʪʠʥʘ, ʢʦʥʮʝʧʘʪʘ 

 

 

ʆʜʚʠʿʘ ʩʝ ʧʫʪʝʤ ʪʨʝʥʠʥʛʘ, 

ʚʦʹʝʥʦʛ ʚʝʞʙʘˁʘ 

ʋʩʚʘʿʘˁʝ ʯʠˁʝʥʠʮʘ, 

ʚʝʰʪʠʥʘ, ʢʦʥʮʝʧʘʪʘ ʠ 

ʩʪʨʘʪʝʛʠʿʘ 

 

ʆʜʚʠʿʘ ʩʝ ʧʫʪʝʤ 

ʝʬʠʢʘʩʥʦʛ 

ʧʨʠʤʝˁʠʚʘˁʘ 

ʩʪʨʘʪʝʛʠʿʘ 

 

ɸʢʪʠʚʥʦ ʢʦʥʩʪʨʫʠʩʘˁʝ, 

ʨʝʩʪʨʫʢʪʫʨʠʨʘˁʝ ʧʨʝʪʭʦʜʥʦʛ 

ʟʥʘˁʘ 

 

ʆʜʚʠʿʘ ʩʝ ʧʫʪʝʤ ʚʠʰʝʩʪʨʫʢʠʭ 

ʧʨʠʣʠʢʘ ʠ ʨʘʟʣʠʯʠʪʠʭ 

ʧʨʦʮʝʩʘ ʢʘʢʦ ʙʠ ʩʝ ʧʦʚʝʟʘʣʦ 

ʩʘ ʦʥʠʤ ʰʪʦ ʿʝ ʚʝ˂ ʧʦʟʥʘʪʦ 

ɿʘʿʝʜʥʠʯʢʘ ʢʦʥʩʪʨʫʢʮʠʿʘ 

ʜʨʫʰʪʚʝʥʦ ʜʝʬʠʥʠʩʘʥʦʛ 

ʟʥʘˁʘ ʠ ʚʨʝʜʥʦʩʪʠ 

 

ʆʜʚʠʿʘ ʩʝ ʧʫʪʝʤ ʩʦʮʠʿʘʣʥʦ 

ʢʦʥʩʪʨʫʠʩʘʥʠʭ ʧʨʠʣʠʢʘ 

ʇʦʫʯʘʚʘˁʝ ʇʨʝʥʦʰʝˁʝ 

 

 

ʀʟʣʘʛʘˁʝ 

ʇʨʝʥʦʰʝˁʝ 

 

 

ɺʦʜʠ ʫʯʝʥʠʢʘ ʢʘ 

Ăʧʨʝʮʠʟʥʠʿʝʤñ ʠ 

ʮʝʣʦʚʠʪʠʿʝʤ ʟʥʘˁʫ 

ʇʦʩʪʘʚˀʘˁʝ ʠʟʘʟʦʚʘ, ʚʦʹʝˁʝ 

ʤʠhˀʝˁʘ ʢʘ ʮʝʣʦʚʠʪʠʿʝʤ 

ʨʘʟʫʤʝʚʘˁʫ 

 

 

ɿʥʘˁʝ ʟʘʿʝʜʥʠʯʢʠ 

ʢʦʥʩʪʨʫʠʩʘʥʦ ʩʘ ʫʯʝʥʠʮʠʤʘ 

ʋʣʦʛʘ 

ʥʘʩʪʘʚʥʠʢʘ 

ʈʫʢʦʚʦʜʠʣʘʮ, ʩʫʧʝʨʚʠʟʦʨ 

 

 

ʀʩʧʨʘʚˀʘ ʧʦʛʨʝʰʥʝ 

ʦʜʛʦʚʦʨʝ 

ʇʦʫʯʘʚʘ ʠ ʤʦʜʝʣʫʿʝ 

ʝʬʠʢʘʩʥʝ ʩʪʨʪʝʛʠʿʝ. 

 

ʀʩʧʨʘʚˀʘ ʧʦʛʨʝʰʥʦ 

ʨʘʟʫʤʝʚʘˁʝ 

ʇʦʤʘʛʘʯ, ʚʦʹʘ 

 

 

ʉʣʫʰʘ ʘʢʪʫʝʣʥʝ ʢʦʥʮʝʧʮʠʿʝ, 

ʠʜʝʿʝ ʠ ʤʠʰˀʝˁʝ ʫʯʝʥʠʢʘ 

ʇʦʤʘʛʘʯ, ʚʦʹʘ 

 

ʂʦʫʯʝʩʥʠʢ - ʟʘʿʝʜʥʠʯʢʠ 

ʢʦʥʩʪʨʫʠʰʝ ʨʘʟʣʠʯʠʪʝ 

ʠʥʪʝʨʧʨʝʪʘʮʠʿʝ ʟʥʘˁʘ; 

ʩʣʫʰʘ ʩʦʮʠʿʘʣʥʦ 

ʢʦʥʩʪʨʫʠʩʘʥʝ ʢʦʥʮʝʧʮʠʿʝ 
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ʋʣʦʛʘ ʚʨʰˁʘʢʘ ʆʙʠʯʥʦ ʩʝ ʥʝ ʫʟʠʤʘ ʫ 

ʦʙʟʠʨ 

 

 

ʅʠʿʝ ʥʝʦʧʭʦʜʥʘ, ʘʣʠ 

ʤʦʞʝ ʜʘ ʫʪʠʯʝ ʥʘ 

ʦʙʨʘʜʫ ʠʥʬʦʨʤʘʮʠʿʘ 

ʅʠʿʝ ʥʝʦʧʭʦʜʥʘ, ʘʣʠ ʤʦʞʝ ʜʘ 

ʩʪʠʤʫʣʠʰʝ ʤʠʰˀʝˁʝ, ʜʘ 

ʥʘʤʝ˂ʝ ʧʠʪʘˁʘ 

ʈʝʜʦʚʘʥ ʜʝʦ ʧʨʦʮʝʩʘ 

ʢʦʥʩʪʨʫʢʮʠʿʝ ʟʥʘˁʘ 

ʋʣʦʛʘ ʫʯʝʥʠʢʘ ʇʘʩʠʚʥʦ ʧʨʠʤʘˁʝ 

ʠʥʬʦʨʤʘʮʠʿʘ 

 

 

ɸʢʪʠʚʥʦ ʩʣʫʰʘ, ʩʣʝʜʠ 

ʫʧʫʪʩʪʚʘ 

ɸʢʪʠʚʥʦ ʦʙʨʘʹʫʿʝ 

ʠʥʬʦʨʤʘʮʠʿʝ, ʢʦʨʠʩʪʠ 

ʩʪʨʘʪʝʛʠʿʝ 

 

ʆʨʛʘʥʠʟʫʿʝ ʠ 

ʨʝʦʨʛʘʥʠʟʫʿʝ 

ʠʥʬʦʨʤʘʮʠʿʝ 

 

ʇʘʤʪʠ 

ɸʢʪʠʚʥʦ ʢʦʥʩʪʨʫʠʩʘˁʝ ʫ ʫʤʫ 

 

 

 

ɸʢʪʠʚʥʦ ʤʠʩʣʠ, ʦʙʿʘʰˁʘʚʘ, 

ʠʥʪʝʨʧʨʝʪʠʨʘ, ʧʦʩʪʘʚˀʘ 

ʧʠʪʘˁʘ 

ɸʢʪʠʚʥʘ ʟʘʿʝʜʥʠʯʢʘ 

ʢʦʥʩʪʨʫʢʮʠʿʘ ʩʘ ʜʨʫʛʠʤʘ ʠ 

ʩʘ ʩʦʙʦʤ 

 

ɸʢʪʠʚʥʦ ʤʠʩʣʠ, ʦʙʿʘʰˁʘʚʘ, 

ʠʥʪʝʨʧʨʝʪʠʨʘ, ʧʦʩʪʘʚˀʘ 

ʧʠʪʘˁʘ 

 

ɸʢʪʠʚʥʦ ʫʯʝʩʪʚʫʿʝ ʫ 

ʜʨʫʰʪʚʫ 
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ʋ ʧʦʢʫʰʘʿʫ ʧʨʠʙʣʠʞʘʚʘˁʘ ʥʘʫʯʥʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʠ ʰʢʦʣʩʢʝ ʧʨʘʢʩʝ ʥʘʩʪʘʦ ʿʝ ʠʟʚʝʰʪʘʿ 

ʧʦʜ ʥʘʟʠʚʦʤ Ăʂʘʢʦ ˀʫʜʠ ʫʯʝñ ʫ ʢʦʤʝ ʿʝ ʥʘʯʠˁʝʥ ʨʝʟʠʤʝ ʨʝʣʝʚʘʥʪʥʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʯʠʿʠ 

ʟʘʢˀʫʯʮʠ ʜʘʿʫ ʦʩʥʦʚʫ ʧʨʝʦʚʣʘʹʫʿʫ˂ʝʛ ʪʝʦʨʠʿʩʢʦʛ ʧʦʛʣʝʜʘ ʥʘ ʫʯʝˁʝ (Bransford, Brown & 

Cocking, 1999). ʋʪʝʤʝˀʝʥ ʥʘ ʝʤʧʠʨʠʿʩʢʠʤ ʥʘʣʘʟʠʤʘ, ʦʚʘʿ ʦʢʚʠʨ ʯʠʥʝ ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʘ 

ʪʝʦʨʠʿʘ (ʇʠʿʘʞʝ), ʩʦʮʠʦʢʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʘ ʪʝʦʨʠʿʘ (ɺʠʛʦʪʩʢʠ), ʘʩʠʤʠʣʘʮʠʦʥʘ ʪʝʦʨʠʿʘ ʠ 

ʤʝʭʘʥʠʟʤʠ ʦʩʤʠʰˀʘʚʘˁʘ (ɸʫʩʫʙʝʣ), ʢʘʦ ʠ ʢʫʣʪʫʨʦʣʦʰʢʝ ʪʝʦʨʠʿʝ (ɹʨʫʥʝʨ, ʂʦʣʝ ʠ 

ɺʘʣʟʥʝʨ).  

ʅʝʟʘʚʠʩʥʦ ʦʜ ʪʦʛʘ, ʫ ʥʘʰʦʿ ʟʝʤˀʠ ʛʦʜʠʥʘʤʘ ʿʝ ʨʝʘʣʠʟʦʚʘʥʦ ʘʢʮʠʦʥʦ ʠʩʪʨʘʞʠʚʘˁʝ 

Ăɸʢʪʠʚʥʦ ʫʯʝˁʝñ (ʀʚʠ˂, ʇʝʰʠʢʘʥ & ɸʥʪʠ˂, 2001) ʩʘ ʠʩʪʦʤ ʥʘʤʝʨʦʤ ʜʘ ʩʝ ʩʘʚʨʝʤʝʥʘ 

ʪʝʦʨʠʿʩʢʘ ʩʭʚʘʪʘˁʘ ʦ ʧʩʠʭʦʣʦʛʠʿʠ ʫʯʝˁʘ ʫʛʨʘʜʝ ʫ ʩʚʘʢʦʜʥʝʚʥʫ ʥʘʩʪʘʚʥʫ ʧʨʘʢʩʫ. 

ʇʦʣʘʟʝ˂ʠ ʦʜ ʦʚʘ ʜʚʘ ʠʟʚʦʨʘ, ɸʥʪʠ˂ (2010) ʠʟʜʚʘʿʘ ʥʝʢʦʣʠʢʦ ʧʘʨʘʤʝʪʘʨʘ ʢʦʿʠ ʯʠʥʝ ʰʠʨʠ 

ʦʢʚʠʨ ʩʘʚʨʝʤʝʥʦʛ ʩʭʚʘʪʘˁʘ ʧʨʠʨʦʜʝ ʫʯʝˁʘ ʫ ʥʘʩʪʘʚʥʦʤ ʧʨʦʮʝʩʫ: 

¶ ʋʯʝˁʝ ʿʝ ʧʨʦʮʝʩ ʩʘʤʦʩʪʘʣʥʝ ʠʟʛʨʘʜˁʝ ʟʥʘˁʘ ʠ ʨʘʟʫʤʝʚʘˁʘ (ʘʢʪʠʚʥʘ ʢʦʥʩʪʨʫʢʮʠʿʘ 

ʟʥʘˁʘ). 

¶ ʉʘʤʦʩʪʘʣʥʘ ʤʠʩʘʦʥʘ ʠʟʛʨʘʜˁʘ ʟʥʘˁʘ ʠ ʨʘʟʫʤʝʚʘˁʘ ʦʜʚʠʿʘ ʩʝ ʧʦʤʦ˂ʫ ʤʝʭʘʥʠʟʤʘ 

ʦʩʤʠʰˀʘʚʘˁʘ, ʫʩʧʦʩʪʘʚˀʘˁʝʤ ʩʤʠʩʣʝʥʠʭ ʚʝʟʘ ʠʟʤʝʹʫ ʧʦʩʪʦʿʝ˂ʠʭ ʢʦʛʥʠʪʠʚʥʠʭ 

ʰʝʤʘ ʠ ʦʥʦʛʘ ʰʪʦ ʩʝ ʟʥʘ ʩʘ ʥʦʚʠʤ ʩʘʜʨʞʘʿʝʤ. 

¶ ʋʯʝˁʝ ʿʝ ʧʦ ʩʚʦʿʦʿ ʧʨʠʨʦʜʠ ʠʥʪʝʨʘʢʪʠʚʥʦ ʠ ʟʘʪʦ ʩʝ ʥʘʿʙʦˀʝ ʦʧʠʩʫʿʝ ʩʠʥʪʘʛʤʦʤ ʢʦ-

ʢʦʥʩʪʨʫʢʮʠʿʘ ʟʥʘˁʘ ʫ ʘʩʠʤʝʪʨʠʯʥʦʿ ʠʥʪʝʨʘʢʮʠʿʠ ʦʜʨʘʩʣʦʛ ʠ/ʠʣʠ ʜʝʮʝ ʢʦʿʘ ʩʫ ʥʘ 

ʨʘʟʣʠʯʠʪʠʤ ʥʠʚʦʠʤʘ ʢʦʛʥʠʪʠʚʥʝ ʟʨʝʣʦʩʪʠ. 

¶ ʋ ʬʦʢʫʩʫ ʧʦʜʫʯʘʚʘˁʘ ʪʨʝʙʘʣʦ ʙʠ ʜʘ ʙʫʜʝ ʩʘʤ ʧʨʦʮʝʩ, ʘ ʥʝ ʩʘʤʦ ʢʨʘʿˁʠ ʠʩʭʦʜ 

ʩʘʟʥʘʚʘˁʘ. 

¶ ʐʢʦʣʩʢʦ ʫʯʝˁʝ ʿʝ ʬʦʨʤʘʪʠʚʥʦ ʟʘ ʢʦʛʥʠʪʠʚʥʠ ʨʘʟʚʦʿ ʿʝʜʠʥʢʝ. ʀʟʤʝʹʫ ʨʘʟʚʦʿʘ ʠ 

ʰʢʦʣʩʢʦʛ ʫʯʝˁʘ ʧʦʩʪʦʿʠ ʜʚʦʩʤʝʨʘʥ ʦʜʥʦʩ: ʥʝ ʩʘʤʦ ʜʘ ʫʯʝˁʝ ʧʨʘʪʠ ʤʝʥʪʘʣʥʠ 

ʨʘʟʚʦʿ, ʥʝʛʦ ʠ ʦʙʨʥʫʪʦ, ʰʢʦʣʩʢʦ ʫʯʝˁʝ ʤʦʞʝ ʜʘ ʧʨʝʪʭʦʜʠ ʤʝʥʪʘʣʥʦʤ ʨʘʟʚʦʿʫ ʠ ʜʘ 

ʛʘ ʧʦʜʩʪʘʢʥʝ. ʆʩʠʤ ʪʦʛʘ, ʰʢʦʣʩʢʦ ʫʯʝˁʝ ʠʤʘ ʥʝʟʘʦʙʠʣʘʟʥʫ ʬʦʨʤʘʪʠʚʥʫ ʫʣʦʛʫ ʿʝʨ 

ʧʨʘʚʠʣʥʦ ʫʩʚʘʿʘˁʝ ʩʠʩʪʝʤʘ ʥʘʫʯʥʠʭ ʧʦʿʤʦʚʘ ʦʤʦʛʫ˂ʘʚʘ ʜʘˀʠ ʢʦʛʥʠʪʠʚʥʠ ʨʘʟʚʦʿ 

ʿʝʜʠʥʝ. ʉʘʤʦ ʫ ʩʫʜʘʨʫ ʩʧʦʥʪʘʥʠʭ ʠ ʥʘʫʯʥʠʭ ʧʦʿʤʦʚʘ ʩʪʚʘʨʘ ʩʝ ʢʦʛʥʠʪʠʚʥʠ ʢʦʬʣʠʢʪ 

ʢʦʿʠ ʜʦʚʦʜʠ ʜʦ ʫʩʚʘʿʘˁʘ ʥʘʫʯʥʠʭ ʧʦʿʤʦʚʘ ʠ ʜʦ ʜʘˁʝʛ ʢʦʛʥʠʪʠʚʥʦʛ ʨʘʟʚʦʿʘ (ʦ ʯʝʤʫ 

ʿʝ ʦʚʜʝ ʚʝ˂ ʙʠʣʦ ʨʝʯʠ ʫ ʜʝʣʫ ʦ ʢʦʥʮʝʧʪʫʘʣʥʠʤ ʧʨʦʤʝʥʘʤʘ). 

¶ ʋʯʝˁʝ ʿʝ ʧʨʠʣʘʛʦʹʝʥʦ ʨʘʟʚʦʿʥʠʤ ʤʦʛʫ˂ʥʦʩʪʠʤʘ ʧʨʦʩʝʯʥʦʛ ʜʝʪʝʪʘ ʦʜʨʝʹʝʥʦʛ 

ʫʟʨʘʩʪʘ, ʘʣʠ ʧʨʠ ʪʦʤʝ ʪʨʝʙʘ ʚʦʜʠʪʠ ʨʘʯʫʥʘ ʦ ʠʥʜʠʚʠʜʫʘʣʥʠʤ ʨʘʟʣʠʢʘʤʘ, 

ʠʥʜʠʚʠʜʫʘʣʥʠʤ ʢʦʛʥʠʪʠʚʥʠʤ ʩʪʠʣʦʚʠʤʘ ʠ ʠʥʜʠʚʠʜʫʘʣʥʠʤ ʧʦʪʝʥʮʠʿʘʣʠʤʘ ʿʝʜʠʥʢʠ 

ʫ ʨʘʟʚʦʿʫ. 
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¶ ɼʝʮʘ ʜʦʣʘʟʝ ʫ ʩʠʩʪʝʤ ʬʦʨʤʘʣʥʦʛ ʦʙʨʘʟʦʚʘˁʘ ʩʘ ʟʥʘʯʘʿʥʠʤ ʦʧʫʩʦʤ ʧʦʩʪʦʿʝ˂ʠʭ 

ʟʥʘˁʘ, ʚʝʰʪʠʥʘ ʠ ʫʚʝʨʝˁʘ ʢʦʿʘ ʟʥʘʯʘʿʥʦ ʫʪʠʯʫ ʥʘ ʪʦ ʢʘʢʦ ʦʧʘʞʘʿʫ ʩʚʦʿʝ ʦʢʨʫʞʝˁʝ ʠ 

ʢʘʢʦ ʛʘ ʠʥʪʝʨʧʨʝʪʠʨʘʿʫ. ʋʚʘʞʘʚʘˁʝ ʦʚʦʛ ʬʝʥʦʤʝʥʦʣʦʰʢʦʛ ʥʠʚʦʘ ʫʯʝˁʘ, ʪʿ. ʰʪʘ 

ʦʥʘʿ ʢʦʿʠ ʫʯʠ ʟʥʘ, ʠ ʢʘʢʦ ʚʠʜʠ, ʨʘʟʫʤʝ ʠ ʜʦʞʠʚˀʘʚʘ ʩʘʜʨʞʘʿʝ ʫʯʝˁʘ, ʮʠˀ ʠ ʩʤʠʩʘʦ 

ʟʘʜʘʪʘʢʘ ʿʝʩʪʝ ʿʝʜʘʥ ʦʜ ʚʘʞʥʠʿʠʭ ʧʨʝʜʫʩʣʦʚʘ ʝʬʠʢʘʩʥʦʛ ʫʯʝˁʘ. 

¶ ʐʢʦʣʩʢʦ ʫʯʝˁʝ ʪʨʝʙʘʣʦ ʙʠ ʜʘ ʦʜʩʣʠʢʘʚʘ ʥʝʨʘʩʢʠʜʠʚʫ ʚʝʟʫ ʧʨʦʮʝʩʘ ʫʯʝˁʘ ʩʘ 

ʩʘʜʨʞʘʿʝʤ ʢʦʿʠ ʩʝ ʫʯʠ. ʋ ʦʩʥʦʚʠ ʩʚʘʢʦʛ ʦʙʣʠʢʘ ʫʯʝˁʘ ʿʝʩʫ ʥʝʢʠ ʤʝʥʪʘʣʥʠ ʧʨʦʮʝʩʠ 

ʠ ʘʢʪʠʚʥʦʩʪʠ ʩʧʝʮʠʬʠʯʥʝ ʠ ʨʝʣʝʚʘʥʪʝ ʟʘ ʧʨʠʨʦʜʫ ʧʨʝʜʤʝʪʘ ʢʦʿʝ ʫʢʘʟʫʿʫ ʥʘ ʥʘʯʠʥ 

ʤʠʰˀʝˁʘ ʫ ʪʦʿ ʥʘʫʯʥʦʿ ʜʠʩʮʠʧʣʠʥʠ.  

ʊʘʢʦ ʥʘ ʧʨʠʤʝʨ, ʦʜ ʥʝʜʘʚʥʦ ʧʦʩʪʦʿʠ ʠʟʨʘʞʝʥ ʪʨʝʥʜ ʫ ʟʘʿʝʜʥʠʮʠ ʢʦʿʘ ʩʝ ʙʘʚʠ 

ʥʘʩʪʘʚʦʤ ʧʨʠʨʦʜʥʠʭ ʥʘʫʢʘ ʜʘ ʩʝ ʦʩʥʦʚʥʠ ʧʨʠʥʮʠʧʠ ʥʘʫʯʥʠʭ ʠʩʪʨʘʞʠʚʘˁʘ 

ʫʢˀʫʯʫʿʫ ʫ ʩʚʘʢʦʜʥʝʚʥʫ ʧʨʘʢʩʫ ʫ ʫʯʠʦʥʠʮʘʤʘ (Bybee, 2011; Schweingruber, Keller 

& Quinn, 2012; Erduran & Dagher, 2014). ɸʫʪʦʨʠ ʩʝ ʩʣʘʞʫ ʜʘ ʿʝ ʢʦʥʩʪʨʫʠʩʘˁʝ ʠ 

ʪʝʩʪʠʨʘˁʝ ʦʙʿʘʰˁʝˁʘ ʮʝʥʪʨʘʣʥʠ ʜʝʦ ʥʘʫʯʥʦʛ ʤʝʪʦʜʘ.  

¶ ʋʯʝˁʝ ʩʝ ʫʚʝʢ ʦʜʚʠʿʘ ʫ ʢʦʥʪʝʢʩʪʫ, ʬʠʟʠʯʢʦʤ ʠ ʩʦʮʠʿʘʣʥʦʤ. ʅʝʧʦʩʨʝʜʘʥ ʢʦʥʪʝʢʩʪ 

ʰʢʦʣʩʢʝ ʫʯʠʦʥʠʮʝ ʠ ʧʘʨʘʤʝʪʨʠ ʢʦʿʠ ʛʘ ʦʜʨʝʹʫʿʫ ʫ ʚʝʣʠʢʦʿ ʤʝʨʠ ʤʦʛʫ ʫʪʠʮʘʪʠ ʥʘ 

ʫʯʝˁʝ. 

¶ ɼʘ ʙʠ ʩʝ ʦʩʪʚʘʨʠʣʦ ʨʘʟʫʤʝʚʘˁʝ, ʧʦʜʫʯʘʚʘˁʝ ʙʠ ʪʨʝʙʘʣʦ ʜʘ ʫʚʘʞʠ ʩʚʝ ʯʠʥʠʦʮʝ ʢʦʿʠ 

ʩʫ ʙʠʪʥʠ ʟʘ ʨʘʟʚʦʿ ʩʘʤʦʨʝʛʫʣʘʮʠʿʝ, ʫʢˀʫʯʫʿʫ˂ʠ ʨʘʟʚʦʿ ʤʝʪʘʢʦʛʥʠʮʠʿʝ ʢʦʿʘ ʥʘʩʪʘʿʝ ʫ 

ʧʨʦʮʝʩʫ ʨʘʟʚʦʿʘ ʩʠʩʪʝʤʘ ʧʦʿʤʦʚʘ. ʋʯʝʥʠʮʠ ʥʘʿʧʨʝ ʤʦʨʘʿʫ ʙʠʪʠ ʩʧʦʩʦʙʥʠ ʜʘ ʫʦʯʝ 

ʢʘʜʘ ʥʝʰʪʦ ʨʘʟʫʤʝʿʫ, ʘ ʢʘʜʘ ʥʝ, ʟʘʪʠʤ, ʤʦʨʘʿʫ ʟʥʘʪʠ ʰʪʘ ʠʤ ʿʝ ʿʦʰ ʧʦʪʨʝʙʥʦ ʜʘ ʙʠ 

ʙʦˀʝ ʨʘʟʫʤʝʣʠ (ʿʦʰ ʜʦʜʘʪʥʠʭ ʠʥʬʦʨʤʘʮʠʿʘ, ʚʨʝʤʝʥʘ, ʧʨʠʤʝʨʘ...) ʠ ʚʦˀʘ ʜʘ ʪʘʢʦ  

ʚʦʜʝ ʜʘˀʝ ʩʚʦʿ ʧʨʦʮʝʩ ʫʯʝˁʘ.  

ʇʝʠhʢʘʥ (2010) ʪʘʢʦʹʝ ʠʩʪʠʯʝ ʩʦʮʠʦʢʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʝ ʪʝʦʨʠʿʝ ʢʘʦ ʧʘʨʘʜʠʛʤʫ ʢʦʿʘ ʜʘʥʘʩ 

ʜʦʤʠʥʠʨʘ ʫ ʧʩʠʭʦʣʦʛʠʿʠ ʦʙʨʘʟʦʚʘˁʘ.  

ɻʦʚʦʨʝ˂ʠ ʦ ʧʨʠʨʦʜʠ ʫʯʝˁʘ ʠʩʪʠʯʝ ʜʘ ʿʝ ʫʯʝˁʝ ʨʝʟʫʣʪʘʪ ʘʢʪʠʚʥʝ ʢʦʥʩʪʨʫʢʮʠʿʝ: Ăʋʯʝʥʠʢ ʿʝ 

ʦʥʘʿ ʢʦʿʠ ʘʫʪʦʥʦʤʥʦ ʢʦʥʩʪʨʫʠʰʝ ʟʥʘˁʝ ʠ ʧʨʠ ʪʦʤʝ ʠʤʘ ʩʚʝʩʪ ʦ ʩʦʧʩʪʚʝʥʦʤ ʫʯʝˁʫ, ʧʨʘʪʠ 

ʛʘ, ʫʧʨʘʚˀʘ ˁʠʤʝ, ʢʦʥʪʨʦʣʠʰʝ ʛʘ ʠ ʧʨʦʮʝˁʫʿʝ ˁʝʛʦʚʝ ʝʬʝʢʪʝ. ʅʘʩʪʘʚʥʠʢ ʧʦʩʪʘʿʝ ʧʘʨʪʥʝʨ 

ʫ ʧʨʦʮʝʩʫ ʫʯʝˁʘ, ʫ ʧʨʦʮʝʩʫ ʠʟʛʨʘʜˁʝ ʟʥʘˁʘ ʫ ʜʘʪʠʤ ʩʠʪʫʘʮʠʿʘʤʘ, ʘ ʥʘʩʪʘʚʘ ʩʝ ʦʨʠʿʝʥʪʠʰʝ 

ʥʘ ʨʘʟʚʠʿʘˁʝ ʩʪʨʘʪʝʛʠʿʘ ʫʯʝˁʘ ʠ ʤʠʰˀʝˁʘ ʢʦʜ ʫʯʝʥʠʢʘñ (ʇʝʰʠʢʘʥ, 2010, ʩʪʨ. 158). 

ʅʘʛʣʘʰʘʚʘ ʩʝ ʜʘ ʠʟ ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʦʛ ʧʨʠʩʪʫʧʘ ʫʯʝˁʫ, ʦʙʦʛʘ˂ʝʥʦʛ ʩʦʮʠʦʢʫʣʪʫʨʥʦʤ 

ʪʝʦʨʠʿʦʤ, ʩʣʝʜʠ ʜʘ ʿʝ Ăʟʥʘˁʝ ʘʢʪʠʚʥʦ, ʜʘ ʥʠʿʝ ʧʘʩʠʚʥʘ ʢʦʧʠʿʘ, Ăʦʪʠʩʘʢñ ʩʪʚʘʨʥʦʩʪʠ, ʜʘ ʿʝ 

ʩʫʙʿʝʢʪʠʚʥʦ, ʨʝʣʘʪʠʚʥʦ ʠ ʫ ʨʘʟʚʦʿʫ, ʜʘ ʿʝ ʧʨʦʮʝʩ (ʘ ʥʝ ʨʝʟʫʣʪʘʪ) ʫ ʯʠʿʝʤ ʥʘʩʪʘʥʢʫ 

ʩʦʮʠʿʘʣʥʠ ʬʘʢʪʦʨʠ ʠʤʘʿʫ ʚʘʞʥʫ ʬʦʨʤʘʪʠʚʥʫ ʫʣʦʛʫ. ɿʥʘˁʝ ʩʝ ʥʝ ʤʦʞʝ ʜʠʨʝʢʪʥʦ ʧʨʝʥʝʪʠ, 

ʥʝ ʤʦʞʝ ʩʝ ʜʘʪʠ ʛʦʚʦʨʝˁʝʤ ʠ ʧʨʠʤʠʪʠ ʫ ʥʝʢʦʤ ʛʦʪʦʚʦʤ ʚʠʜʫ, ʚʝ˂ ʛʘ ʫʯʝʥʠʢ ʠʟʛʨʘʹʫʿʝ 
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ʚʣʘʩʪʠʪʦʤ, ʩʘʤʦʩʪʘʣʥʦʤ ʤʝʥʪʘʣʥʦʤ ʘʢʪʠʚʥʦʰ˂ʫñ (ʇʝʰʠʢʘʥ, 2010, ʩʪʨ. 161). ʋʟ ʪʦ ʩʝ 

ʠʩʪʠʯʝ ʜʘ ʿʝ ʫʯʝˁʝ ʟʘʚʠʩʥʦ ʦʜ ʧʨʝʪʭʦʜʥʠʭ ʟʥʘˁʘ ʫʯʝʥʠʢʘ, ʢʘʦ ʠ ʜʘ ʿʝ ʨʝʛʫʣʠʩʘˁʝ 

ʚʣʘʩʪʠʪʦʛ ʧʨʦʮʝʩʘ ʫʯʝˁʘ (ʤʝʪʘʢʦʛʥʠʮʠʿʘ) ʚʘʞʥʦ ʟʘ ʘʢʪʠʚʥʦ ʢʦʥʩʪʨʫʠʩʘˁʝ ʟʥʘˁʘ.  

ɿʘʪʠʤ ʩʝ ʛʦʚʦʨʠ ʦ ʠʥʪʝʨʘʢʪʠʚʥʦʿ ʧʨʠʨʦʜʠ ʫʯʝˁʘ ʢʦʿʘ ʠʤʘ ʪʨʠ ʘʩʧʝʢʪʘ: (ʘ) ʠʟʛʨʘʜˁʘ ʟʥʘˁʘ 

ʢʨʦʟ ʘʩʠʤʝʪʨʠʯʥʫ ʠʥʪʝʨʘʢʮʠʿʫ ʥʘʩʪʘʚʥʠʢ-ʫʯʝʥʠʢ, (ʙ) ʨʘʟʤʝʥʘ ʟʥʘˁʘ, ʠʜʝʿʘ ʠ ʠʩʢʫʩʪʘʚʘ 

ʤʝʹʫ ʩʘʤʠʤ ʫʯʝʥʠʮʠʤʘ ʠ (ʚ) ʢʦʤʫʥʠʢʘʮʠʿʘ ʫʯʝʥʠʢʘ ʩʘ ʩʨʝʜʠʥʦʤ ʫ ʢʦʿʦʿ ʩʝ ʫʯʠ, ʧʦʩʝʙʥʦ ʩʘ 

ʠʥʩʪʨʫʢʪʠʚʥʠʤ ʤʘʪʝʨʠʿʘʣʦʤ ʧʦʧʫʪ ʫ˅ʙʝʥʠʢʘ. 

ʆʩʠʤ ʪʦʛʘ, ʠ ʫ ʦʚʦʿ ʘʥʘʣʠʟʠ ʠʩʪʘʢʥʫʪʦ ʿʝ ʜʘ ʿʝ ʫʯʝˁʝ ʟʘʚʠʩʥʦ ʦʜ ʩʘʜʨʞʘʿʘ ʢʦʿʠ ʩʝ ʫʯʠ, ʜʘ ʩʝ 

ʫʯʝˁʝ ʦʜʚʠʿʘ ʫ ʢʦʥʪʝʢʩʪʫ (ʩʦʮʠʿʘʣʥʘ ʧʨʠʨʦʜʘ ʫʯʝˁʘ), ʢʘʦ ʠ ʜʘ ʧʣʘʥʠʨʘˁʝ ʥʘʩʪʘʚʝ/ʫʯʝˁʝ 

ʤʦʨʘ ʫʚʘʞʘʚʘʪʠ ʪʠʧʠʯʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ˀʫʜʩʢʦʛ ʨʘʟʚʦʿʘ, ʘʣʠ ʫʟ ʦʩʪʘʚˀʘˁʝ ʧʨʦʩʪʦʨʘ ʟʘ 

ʨʘʟʚʦʿ ʠʥʜʠʚʠʜʫʘʣʥʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʫʯʝʥʠʢʘ. 

ʂʘʦ ʛʣʘʚʥʝ ʧʝʜʘʛʦʰʢʝ ʠʤʧʣʠʢʘʮʠʿʝ ʦʚʦʛ ʧʨʠʩʪʫʧʘ ʥʘʚʦʜʝ ʩʝ ʩʣʝʜʝ˂ʝ ʧʨʝʧʦʨʫʢʝ (ʇʝʰʠʢʘʥ, 

2010): 

¶ ʅʘʩʪʘʚʘ ʤʦʨʘ ʦʙʝʟʙʝʜʠʪʠ ʠʥʪʝʛʨʘʮʠʿʫ ʨʘʟʚʦʿʘ ʥʘʫʯʥʠʭ ʠ ʩʚʘʢʦʜʥʝʚʥʠʭ ʧʦʿʤʦʚʘ 

ʜʝʪʝʪʘ. 

¶ ʋ ʥʘʩʪʘʚʠ ʩʝ ʤʦʨʘʿʫ ʢʦʨʠʩʪʠʪʠ ʠʥʪʝʨʘʢʪʠʚʥʝ ʤʝʪʦʜʝ ʨʘʜʘ. 

¶ ɻʣʘʚʥʘ ʫʣʦʛʘ ʥʘʩʪʘʚʥʠʢʘ ʿʝ ʦʩʤʠʰˀʘʚʘˁʝ ʠ ʩʪʚʘʨʘˁʝ ʥʘʩʪʘʚʥʝ ʩʠʪʫʘʮʠʿʝ ʢʦʿʘ ˂ʝ 

ʫʯʝʥʠʢʝ Ăʫʚʫ˂ʠñ ʫ ʘʢʪʠʚʥʫ ʧʘʨʪʠʮʠʧʘʮʠʿʫ. 

¶ ʆʜʥʦʩ ʫʯʝʥʠʢʘ ʤʝʹʫʩʦʙʥʦ ʠ ʫʯʝʥʠʢʘ ʠ ʥʘʩʪʘʚʥʠʢʘ ʿʝ ʩʘʨʘʜʥʠʯʢʠ. 

¶ ɺʘʞʥʦ ʿʝ ʥʝ ʩʘʤʦ ʰʪʘ ʜʝʪʝ ʤʦʞʝ ʜʘ ʫʨʘʜʠ ʩʘʤʦ, ʚʝ˂ ʢʦʣʠʢʦ ʤʦʞʝ ʫʟ ʩʧʦˀʥʫ 

ʧʦʜʨʰʢʫ ʫʢʦʣʠʢʦ ʤʫ ʩʝ ʫ ʧʨʘʚʠ ʯʘʩ ʠ ʥʘ ʘʜʝʢʚʘʪʘʥ ʥʘʯʠʥ ʧʦʤʦʛʥʝ (ʦʜʤʝʨʝʥʦʩʪ ʠ 

ʧʨʠʣʘʛʦʹʝʥʦʩʪ ʧʦʤʦ˂ʠ). 

¶ ɼʠʩʮʠʧʣʠʥʘ ʿʝ ʧʦʰʪʦʚʘˁʝ Ăʧʨʘʚʠʣʘ ʠʛʨʝñ ʠ ʫʚʘʞʘʚʘˁʝ ʜʨʫʛʠʭ. 

¶ ʅʝ ʪʨʝʙʘ ʟʘʙʦʨʘʚʠʪʠ ʜʘ ʠʤʧʣʠʮʠʪʥʝ ʪʝʦʨʠʿʝ ʦ ʜʝʯʠʿʝʤ ʨʘʟʚʦʿʫ ʠ ʫʯʝˁʫ ʫʪʠʯʫ ʥʘ 

ʦʙʣʠʢʦʚʘˁʝ ʦʙʨʘʟʦʚʥʝ ʧʨʘʢʩʝ, ʪʝ ʿʝ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʠʥʠʮʠʿʘʣʥʦ ʦʙʨʘʟʦʚʘˁʝ 

ʥʘʩʪʘʚʥʠʢʘ ʠ ʩʪʨʫʯʥʦ ʫʩʘʚʨʰʘʚʘˁʝ ʚʝʦʤʘ ʚʘʞʥʦ. 

¶ ʐʢʦʣʩʢʠ ʧʣʘʥʦʚʠ ʠ ʧʨʦʛʨʘʤʠ ʤʦʨʘʿʫ ʩʘʜʨʞʘʪʠ ʫʟʦʨʘʢ ʥʘʫʯʥʠʭ ʠ ʢʫʣʪʫʨʥʠʭ ʟʥʘˁʘ 

ʫʛʨʘʹʝʥʠʭ ʫ ʩʠʩʪʝʤ, ʢʘʦ ʠ ʢʦʛʥʠʪʠʚʥʝ ʠ ʤʝʪʘʢʦʛʥʠʪʠʚʥʝ ʩʪʨʘʪʝʛʠʿʝ ʨʘʜʘ ʩʘ ʪʠʤ 

ʩʘʜʨʞʘʿʠʤʘ. 

¶ ʋʯʠʦʥʠʮʘ ʥʠʿʝ ʠʟʦʣʦʚʘʥʦ ʦʩʪʨʚʦ ʟʘ ʫʯʝˁʝ ʚʝ˂ ʿʝ ʪʨʝʙʘ ʧʦʚʝʟʘʪʠ ʩʘ ʨʘʟʥʠʤ 

ʚʠʜʦʚʠʤʘ ʦʙʨʘʟʦʚʥʠʭ ʠʟʚʦʨʘ ʠ ʨʝʩʫʨʩʘ. 

¶ ʇʦʪʨʝʙʥʦ ʿʝ ʧʦʰʪʦʚʘˁʝ ʠ ʣʝʛʠʪʠʤʠʟʘʮʠʿʘ ʨʘʟʣʠʢʘ ʤʝʹʫ ʫʯʝʥʠʮʠʤʘ. 
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ɺʫʣʬʦʣʢ ʠ ʩʘʨʘʜʥʠʮʠ (2014) ʠʩʪʠʯʫ ʜʘ ʥʝ ʧʦʩʪʦʿʠ ʿʝʜʥʘ ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʘ ʪʝʦʨʠʿʘ, ʘʣʠ 

ʜʘ ʩʫ ʟʘ ʚʝ˂ʠʥʫ ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʘ ʜʚʝ ʠʜʝʿʝ ʟʘʿʝʜʥʠʯʢʝ: ʜʘ ʩʫ ʫʯʝʥʠʮʠ ʘʢʪʠʚʥʠ ʫ 

ʢʦʥʩʪʨʫʠʩʘˁʫ ʩʦʧʩʪʚʝʥʦʛ ʟʥʘˁʘ ʠ ʜʘ ʩʫ ʩʦʮʠʿʘʣʥʝ ʠʥʪʝʨʘʢʮʠʿʝ ʚʘʞʥʝ ʟʘ ʢʦʥʩʪʨʫʢʮʠʿʫ 

ʟʥʘˁʘ (ʧʨʝʤʘ Bruning et al., 2004).  ʋʯʝˁʝ ʿʝ ʚʠʰʝ ʦʜ ʧʨʠʤʘˁʘ ʠ ʦʙʨʘʜʝ ʠʥʬʦʨʤʘʮʠʿʘ ʢʦʿʝ 

ʧʨʝʥʦʩʝ ʜʨʫʛʠ ˀʫʜʠ ʠʣʠ ʧʠʩʘʥʠ ʤʘʪʝʨʠʿʘʣʠ, ʦʥʦ ʿʝ ʧʨʝ ʘʢʪʠʚʥʦ ʠ ʣʠʯʥʦ ʢʦʥʩʪʨʫʠʩʘˁʝ 

ʟʥʘˁʘ (De Kock, Sleegeres & Voeten, 2004). ʎʠˀʝʚʠ ʫʯʝˁʘ ʫʢˀʫʯʫʿʫ ʨʘʟʚʦʿ ʩʧʦʩʦʙʥʦʩʪʠ 

ʥʘʣʘʞʝˁʘ ʠ ʨʝʰʘʚʘˁʘ ʩʣʘʙʦ ʩʪʨʫʢʪʫʨʠʨʘʥʠʭ ʧʨʦʙʣʝʤʘ, ʢʨʠʪʠʯʢʦ ʤʠʰˀʝˁʝ, ʠʩʪʨʘʞʠʚʘˁʝ 

ʠ ʦʪʚʦʨʝʥʦʩʪ ʟʘ ʨʘʟʣʠʯʠʪʘ ʩʪʘʥʦʚʠʰʪʘ (Powell & Kalina, 2009). 

ʄʥʦʛʠ ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʠ ʧʨʠʩʪʫʧʠ ʧʨʝʧʦʨʫʯʫʿʫ ʩʣʝʜʝ˂ʝ ʫʩʣʦʚʝ ʟʘ ʫʯʝˁʝ (Vulfolk, Hjuz 

& Volkap, 2014 ʧʨʝʤʘ Driscoll, 2005; Marshall, 1992): 

¶ ʋʛʨʘʹʠʚʘˁʝ ʫʯʝˁʘ ʫ ʩʣʦʞʝʥʝ, ʨʝʘʣʠʩʪʠʯʥʝ ʠ ʨʝʣʝʚʘʥʪʥʝ ʩʨʝʜʠʥʝ ʟʘ ʫʯʝˁʝ. 

ʉʚʝʪ ʠʟʚʘʥ ʰʢʦʣʝ ʧʨʫʞʘ ʤʘʣʦ ʿʝʜʥʦʩʪʘʚʥʠʭ ʧʨʦʙʣʝʤʘ ʠʣʠ ʫʧʫʪʩʪʘʚʘ ʢʦʨʘʢ-ʧʦ-

ʢʦʨʘʢ, ʪʘʢʦ ʜʘ ʙʠ ʰʢʦʣʝ ʪʨʝʙʘʣʦ ʜʘ ʦʩʠʛʫʨʘʿʫ ʜʘ ʩʚʘʢʠ ʫʯʝʥʠʢ ʠʤʘ ʠʩʢʫʩʪʚʦ 

ʨʝʰʘʚʘˁʘ ʢʦʤʧʣʝʢʩʥʠʭ ʧʨʦʙʣʝʤʘ. ʇʨʠ ʪʦʤʝ ʩʝ ʧʦʜ ʢʦʤʧʣʝʢʩʥʠʤ ʧʨʦʙʣʝʤʠʤʘ ʥʝ 

ʧʦʜʨʘʟʫʤʝʚʘʿʫ ʩʘʤʦ ʦʥʠ ʢʦʿʠ ʩʫ ʪʝʰʢʠ, ʚʝ˂ ʧʨʦʙʣʝʤʠ ʢʦʿʠ ʠʤʘʿʫ ʚʠʰʝ ʝʣʝʤʝʥʘʪʘ 

ʢʦʿʠ ʩʫ ʫ ʠʥʪʝʨʘʢʮʠʿʠ, ʪʝ ʩʫ ʤʦʛʫ˂ʘ ʚʠʰʝʩʪʨʫʢʘ ʨʝʰʝˁʘ. 

¶ ʆʙʝʟʙʝʹʠʚʘˁʝ ʩʦʮʠʿʘʣʥʦʛ ʧʨʝʛʦʚʘʨʘˁʘ ʠ ʠʥʪʝʨʘʢʮʠʿʝ ʤʝʹʫ ʫʯʝʥʠʮʠʤʘ, ʢʘʦ ʠ 

ʧʦʜʝˀʝʥʝ ʦʜʛʦʚʦʨʥʦʩʪʠ ʧʨʠ ʚʨʝʜʥʦʚʘˁʫ ʟʘʿʝʜʥʠʯʢʦʛ ʨʘʜʘ. 

¶ ʇʦʜʨʞʘʚʘˁʝ ʨʘʟʣʠʯʠʪʠʭ ʩʪʘʥʦʚʠʰʪʘ ʠ ʚʠʰʝʩʪʨʫʢʦʛ ʧʨʝʜʩʪʘʚˀʘˁʘ ʩʘʜʨʞʘʿʘ. 

ʈʝʚʠʜʠʨʘˁʝ ʠʩʪʦʛ ʛʨʘʜʠʚʘ ʫ ʨʘʟʣʠʯʠʪʦ ʚʨʝʤʝ, ʫ ʧʨʦʤʝˁʝʥʠʤ ʢʦʥʪʝʢʩʪʠʤʘ, ʫ 

ʨʘʟʣʠʯʠʪʝ ʩʚʨʭʝ ʠ ʠʟ ʨʘʟʣʠʯʠʪʠʭ ʢʦʥʮʝʧʪʫʘʣʥʠʭ ʧʝʨʩʧʝʢʪʠʚʘ ʢˀʫʯʥʦ ʿʝ ʟʘ 

ʦʩʪʚʘʨʠʚʘˁʝ ʟʥʘˁʘ. ʆʚʦ ʿʝ ʫ ʩʢʣʘʜʫ ʩʘ ɹʨʫʥʝʨʦʚʦʤ ʠʜʝʿʦʤ ʩʧʠʨʘʣʥʦʛ ʢʫʨʠʢʫʣʫʤʘ 

ʛʜʝ ʩʝ ʚʝʣʠʢʝ ʠʜʝʿʝ ʫʚʦʜʝ ʥʘ ʨʘʥʦʤ ʰʢʦʣʩʢʦʤ ʫʟʨʘʩʪʫ, ʘ ʦʥʜʘ ʩʝ ʪʦʢʦʤ ʚʨʝʤʝʥʘ 

ʧʨʝʜʤʝʪʠ ʨʝʚʠʜʠʨʘʿʫ ʫ ʩʚʝ ʩʣʦʞʝʥʠʿʠʤ ʦʙʣʠʮʠʤʘ (Vulfolk , Hjuz & Volkap, 2014 

ʧʨʝʤʘ Spiro et al., 1991; Bruner, 1966). 

¶ ʅʝʛʦʚʘˁʝ ʩʘʤʦʩʚʝʩʥʦʩʪʠ ʠ ʨʘʟʫʤʝʚʘˁʘ ʜʘ ʩʝ ʟʥʘˁʝ ʢʦʥʩʪʨʫʠʰʝ. 

¶ ʇʦʜʩʪʠʮʘˁʝ Ăʚʣʘʩʥʠʰʪʚʘ ʥʘʜ ʫʯʝˁʝʤñ: ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʠ ʧʦʛʣʝʜ ʥʘ ʫʯʝˁʝ 

ʧʦʜʨʘʟʫʤʝʚʘ ʜʨʘʤʘʪʠʯʥʫ ʧʨʦʤʝʥʫ ʬʦʢʫʩʘ ʧʦʜʫʯʘʚʘˁʘ, ʩʪʘʚˀʘʿʫ˂ʠ ʣʠʯʥʠ ʪʨʫʜ 

ʫʯʝʥʠʢʘ ʜʘ ʨʘʟʫʤʝ ʦʥʦ ʰʪʦ ʩʝ ʫʯʠ ʫ ʩʨʝʜʠʰʪʝ ʦʙʨʘʟʦʚʥʦʛ ʧʨʦʮʝʩʘ (Vulfolk , Hjuz & 

Volkap, 2014 ʧʨʝʤʘ Prawat, 1992), ʰʪʦ ʥʝ ʟʥʘʯʠ ʜʘ ʩʝ ʥʘʩʪʘʚʥʠʢ ʦʜʨʠʯʝ 

ʦʜʛʦʚʦʨʥʦʩʪʠ ʟʘ ʧʦʫʯʘʚʘˁʝ. 

ʇʨʠʤʝˁʠʚʘˁʝ ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʦʛ ʧʨʠʩʪʫʧʘ ʜʦʚʦʜʠ ʜʦ ʨʘʟʚʠʿʘˁʘ ʥʦʚʠʭ ʫʣʦʛʘ 

ʥʘʩʪʘʚʥʠʢʘ ʫ ʩʢʣʘʜʫ ʩʘ ʘʢʪʠʚʥʦʩʪʠʤʘ ʢʦʿʝ ʧʦʜʩʪʠʯʫ ʩʤʠʩʣʝʥʦ ʫʯʝˁʝ (Windschitl, 2002): 
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¶ ʅʘʩʪʘʚʥʠʮʠ ʧʨʦʚʦʮʠʨʘʿʫ ʠʜʝʿʝ ʠ ʠʩʢʫʩʪʚʘ ʫʯʝʥʠʢʘ ʫ ʦʜʥʦʩʫ ʥʘ ʢˀʫʯʥʝ ʪʝʤʝ ʠ ʦʥʜʘ 

ʦʙʣʠʢʫʿʫ ʩʠʪʫʘʮʠʿʝ ʫʯʝˁʘ ʢʦʿʝ ʫʯʝʥʠʮʠʤʘ ʧʦʤʘʞʫ ʜʘ ʨʘʟʨʘʹʫʿʫ ʠʣʠ 

ʨʝʩʪʨʫʢʪʫʨʠʨʘʿʫ ʩʚʦʿʝ ʪʨʝʥʫʪʥʦ ʟʥʘˁʝ; 

¶ ʋʯʝʥʠʮʠʤʘ ʩʝ ʯʝʩʪʦ ʧʨʫʞʘʿʫ ʧʨʠʣʠʢʝ ʜʘ ʩʝ ʧʦʩʚʝʪʝ ʢʦʤʧʣʝʢʩʥʠʤ, ʩʤʠʩʣʝʥʠʤ 

ʘʢʪʠʚʥʦʩʪʠʤʘ ʟʘʩʥʦʚʘʥʠʤ ʥʘ ʧʨʦʙʣʝʤʠʤʘ; 

¶ ʅʘʩʪʘʚʥʠʮʠ ʫʯʝʥʠʮʠʤʘ ʧʨʫʞʘʿʫ ʨʘʟʥʦʚʨʩʥʝ ʠʟʚʦʨʝ ʠʥʬʦʨʤʘʮʠʿʘ ʢʘʦ ʠ ʩʨʝʜʩʪʚʘ 

ʥʝʦʭʦʜʥʘ ʟʘ ʧʦʩʨʝʜʦʚʘˁʝ ʫ ʫʯʝˁʫ; 

¶ ʋʯʝʥʠʮʠ ʟʘʿʝʜʥʠʯʢʠ ʨʘʜʝ ʠ ʜʦʙʠʿʘʿʫ ʧʦʜʨʰʢʫ ʜʘ ʩʝ ʧʦʩʚʝʪʝ ʤʝʹʫʩʦʙʥʠʤ ʜʠʿʘʣʦʟʠʤʘ 

ʢʦʿʠ ʩʫ ʦʨʠʿʝʥʪʠʩʘʥʠ ʥʘ ʟʘʜʘʪʘʢ; 

¶ ʅʘʩʪʘʚʥʠʮʠ ʫʯʝʥʠʮʠʤʘ ʝʢʩʧʣʠʮʠʪʥʦ ʦʪʢʨʠʚʘʿʫ ʩʦʧʩʪʚʝʥʝ ʧʨʦʮʝʩʝ ʤʠʰˀʝˁʘ ʠ 

ʧʦʜʩʪʠʯʫ ʠʭ ʜʘ ʨʘʜʝ ʪʦ ʠʩʪʦ ʧʫʪʝʤ ʜʠʿʘʣʦʛʘ, ʧʠʩʘˁʘ ʠʣʠ ʩʢʠʮʠʨʘˁʘ; 

¶ ʆʜ ʫʯʝʥʠʢʘ ʩʝ ʨʝʜʦʚʥʦ ʪʨʘʞʠ ʜʘ ʧʨʠʤʝˁʫʿʫ ʟʥʘˁʝ ʫ ʨʘʟʣʠʯʠʪʠʤ ʠ ʘʫʪʝʥʪʠʯʥʠʤ 

ʢʦʥʪʝʢʩʪʠʤʘ, ʦʙʿʘʰˁʘʚʘʿʫ ʠʜʝʿʝ, ʠʥʪʝʨʧʨʝʪʠʨʘʿʫ ʪʝʢʩʪʦʚʝ, ʧʨʝʜʚʠʹʘʿʫ ʬʝʥʦʤʝʥʝ ʠ 

ʢʦʥʩʪʨʫʠʰʫ ʘʨʛʫʤʝʥʪʝ ʥʘ ʦʩʥʦʚʫ ʜʦʢʘʟʘ, ʫʤʝʩʪʦ ʜʘ ʩʝ ʬʦʢʫʩʠʨʘʿʫ ʠʩʢˀʫʯʠʚʦ ʥʘ 

ʫʩʚʘʿʘˁʝ ʧʨʝʪʭʦʜʥʦ ʫʩʪʘʥʦʚˀʝʥʠʭ ʪʘʯʥʠʭ ʦʜʛʦʚʦʨʘ; 

¶ ʅʘʩʪʘʚʥʠʮʠ ʫʧʦʪʨʝʙˀʘʚʘʿʫ ʨʘʟʣʠʯʠʪʝ ʩʪʨʘʪʝʛʠʿʝ ʧʨʦʮʝˁʠʚʘˁʘ ʢʘʢʦ ʙʠ ʨʘʟʫʤʝʣʠ 

ʥʘʯʠʥ ʥʘ ʢʦʿʠ ʩʝ ʠʜʝʿʝ ʫʯʝʥʠʢʘ ʨʘʟʚʠʿʘʿʫ ʠ ʧʨʫʞʠʣʠ ʧʦʚʨʘʪʥʝ ʠʥʬʦʨʤʘʮʠʿʝ ʦ 

ʧʨʦʮʝʩʠʤʘ, ʢʘʦ ʠ ʦ ʧʨʦʜʫʢʪʠʤʘ ˁʠʭʦʚʦʛ ʤʠʰˀʝˁʘ. 

2.7.2. ʇʨʠʤʝʥʘ ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʠʭ ʩʪʘʥʦʚʠʰʪʘ ʫ ʥʘʩʪʘʚʠ 

ʂʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʠ ʧʦʛʣʝʜ ʥʘ ʥʘʩʪʘʚʫ ʠ ʫʯʝˁʝ ʥʘʛʣʘʰʘʚʘ ʘʢʪʠʚʥʫ ʫʣʦʛʫ ʫʯʝʥʠʢʘ, ˁʝʛʦʚʫ 

ʠʥʪʝʨʘʢʮʠʿʫ ʩʘ ʦʢʦʣʠʥʦʤ ʠ ʪʫʤʘʯʝˁʝ ʠʥʬʦʨʤʘʮʠʿʘ ʫ ʦʜʥʦʩʫ ʥʘ ˁʝʛʦʚʘ ʧʨʝʪʭʦʜʥʘ ʠʩʢʫʩʪʚʘ 

(Trowbridge, Bybee & Powell, 2000). 

ʇʨʠʤʝʥʘ ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʦʛ ʩʭʚʘʪʘˁʘ ʧʨʠʨʦʜʝ ʫʯʝˁʘ ʫ ʦʙʨʘʟʦʚʥʦʤ ʧʨʦʮʝʩʫ ʧʨʝʧʦʟʥʘʿʝ 

ʩʝ ʥʘ ʦʩʥʦʚʫ ʘʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ ʠ ʥʘʩʪʘʚʥʠʢʘ ʢʦʿʝ ʩʫ ʜʝʪʘˀʥʦ ʦʧʠʩʘʥʝ ʫ ʧʨʝʪʭʦʜʥʦʤ 

ʧʦʛʣʘʚˀʫ (2.7.1).  

ʇʨʝʤʘ ɺʫʣʬʦʣʢ, ʍʿʫʟ ʠ ɺʦʣʢʘʧ (2014) ʤʦʞʝ ʩʝ ʠʟʜʚʦʿʠʪʠ ʥʝʢʦʣʠʢʦ ʧʨʠʩʪʫʧʘ ʥʘʩʪʘʚʠ ʢʦʿʠ 

ʫʯʝʥʠʢʘ ʩʪʘʚˀʘʿʫ ʫ ʩʨʝʜʠʰʪʝ ʦʙʨʘʟʦʚʥʦʛ ʧʨʦʮʝʩʘ. ʆʚʠ ʧʨʠʩʪʫʧʠ ʧʦʜʨʘʟʫʤʝʚʘʿʫ: 

¶ ʋʯʝˁʝ ʠʩʪʨʘʞʠʚʘˁʝʤ; 

¶ ʋʯʝˁʝ ʟʘʩʥʦʚʘʥʦ ʥʘ ʨʝʰʘʚʘˁʫ ʧʨʦʙʣʝʤʘ; 

¶ ʀʥʩʪʨʫʢʪʠʚʥʠ ʨʘʟʛʦʚʦʨʠ; 

¶ ʂʦʛʥʠʪʠʚʥʦ ʰʝʛʨʪʦʚʘˁʝ; 
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¶ ʋʯʝˁʝ ʧʫʪʝʤ ʩʘʨʘʜˁʝ. 

ʋ ʩʫʰʪʠʥʠ ʥʠʿʝ ʥʝʦʧʭʦʜʥʦ ʩʪʨʦʛʦ ʜʝʬʠʥʠʩʘˁʝ ʠ ʨʘʟʛʨʘʥʠʯʘʚʘˁʝ ʧʦʿʝʜʠʥʠʭ ʤʝʪʦʜʘ ʟʙʦʛ 

ʧʨʝʢʣʘʧʘˁʘ ˁʠʭʦʚʠʭ ʝʣʝʤʝʥʪʘ, ʘʣʠ ʧʨʝ ʩʚʝʛʘ ʟʙʦʛ ʧʦʪʨʝʙʝ ʜʘ ʩʝ ʧʦʿʝʜʠʥʝ ʤʝʪʦʜʝ 

ʢʦʤʙʠʥʫʿʫ ʫ ʮʠˀʫ ʨʝʘʣʠʟʦʚʘˁʘ ʝʬʠʢʘʩʥʝ ʥʘʩʪʘʚʝ. ʊʘʢʦ ʥʘ ʧʨʠʤʝʨ, ʤʝʪʦʜʝ ʫʯʝˁʘ 

ʠʩʪʨʘʞʠʚʘˁʝʤ ʠ ʫʯʝˁʘ ʟʘʩʥʦʚʘʥʦʛ ʥʘ ʨʝʰʘʚʘˁʫ ʧʨʦʙʣʝʤʘ ʠʤʘʿʫ ʩʣʠʯʥʦʩʪʠ ʧʨʝ ʩʚʝʛʘ ʫ 

ʩʤʠʩʣʫ ʠʥʠʮʠʨʘˁʘ ʠʩʪʨʘʞʠʚʘˁʘ ʢʦʿʝ ʤʦʨʘ ʙʠʪʠ ʙʨʠʞˀʠʚʦ ʧʣʘʥʠʨʘʥʦ ʠ ʦʨʛʘʥʠʟʦʚʘʥʦ.  

ʆʩʥʦʚʥʫ ʬʦʨʤʫ ʫʯʝˁʘ ʠʩʪʨʘʞʠʚʘˁʝʤ ʦʧʠʩʘo ʿʝ ʿʦʰ ɼʿʫʠ (1933), ʤʘʜʘ ʿʝ ʙʠʣʦ ʤʥʦʛʦ 

ʘʜʘʧʪʘʮʠʿʘ ʦʚʦʛ ʧʨʠʩʪʫʧʘ. ʋʯʝˁʝ ʠʩʪʨʘʞʠʚʘˁʝʤ ʦʤʦʛʫ˂ʘʚʘ ʜʘ ʩʝ ʫʯʠ ʠ ʦ ʩʘʜʨʞʘʿʠʤʘ ʠ ʦ 

ʩʘʤʦʤ ʧʨʦʮʝʩʫ ʠʩʪʨʘʞʠʚʘˁʘ ʫ ʠʩʪʦ ʚʨʝʤʝ ʠ ʦʙʠʯʥʦ ʦʙʫʭʚʘʪʘ ʥʝʢʦʣʠʢʦ ʝʣʝʤʝʥʪʘ 

(Echevarria, 2003) - ʥʘʩʪʘʚʥʠʢ ʥʘʿʧʨʝ ʧʦʩʪʘʚˀʘ ʧʠʪʘˁʝ ʠʣʠ ʧʨʦʙʣʝʤ, ʘ ʧʦʪʦʤ ʫʯʝʥʠʮʠ: 

¶ ʌʦʨʤʫʣʠʰʫ ʭʠʧʦʪʝʟʝ ʢʘʢʦ ʙʠ ʦʙʿʘʩʥʠʣʠ ʜʦʛʘʹʘʿ ʠʣʠ ʨʝʰʠʣʠ ʧʨʦʙʣʝʤ; 

¶ ʇʨʠʢʫʧˀʘʿʫ ʧʦʜʘʪʢʝ ʢʘʢʦ ʙʠ ʪʝʩʪʠʨʘʣʠ ʭʠʧʦʪʝʟʝ ʠ 

¶ ʀʟʥʦʩʝ ʟʘʢˀʫʯʢʝ, 

ʧʨʠ ʯʝʤʫ ʨʘʟʤʠʰˀʘʿʫ ʦ ʧʨʚʦʙʠʪʥʦʤ ʧʨʦʙʣʝʤʫ ʠ ʧʨʦʮʝʩʠʤʘ ʤʠʰˀʝˁʠʤʘ ʢʦʿʠ ʩʫ ʧʦʪʨʝʙʥʠ 

ʜʘ ʙʠ ʩʝ ʦʥ ʨʝʰʠʦ. 

 

 

ʉʃʀʂɸ 1. ʄʦʜʝʣ ʫʯʝˁʘ ʠʩʪʨʘʞʠʚʘˁʝʤ (ʧʨʝʤʘ Vulfolk , Hjuz & Volkap, 2014/ Palincsar et al., 

1998) 
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ʅʘ ʩʣʠʮʠ 1 ʜʘʪ ʿʝ ʧʨʠʢʘʟ ʿʝʜʥʦʛ ʤʦʜʝʣʘ ʫʯʝˁʘ ʠʩʪʨʘʞʠʚʘˁʝʤ ʫ ʦʙʣʘʩʪʠ ʧʨʠʨʦʜʥʠʭ ʥʘʫʢʘ. 

ʇʨʘʚʝ ʣʠʥʠʿʝ ʧʦʢʘʟʫʿʫ ʨʝʜʦʩʣʝʜ ʬʘʟʘ, ʘ ʢʨʠʚʝ ʣʠʥʠʿʝ ʧʦʢʘʟʫʿʫ ʮʠʢʣʫʩʝ ʢʦʿʠ ʩʝ ʤʦʛʫ 

ʧʦʥʘʚˀʘʪʠ ʪʦʢʦʤ ʫʯʝˁʘ/ʥʘʩʪʘʚʝ. 

ʎʠˀʝʚʠ ʫʯʝˁʘ ʟʘʩʥʦʚʘʥʦʛ ʥʘ ʨʝʰʘʚʘˁʫ ʧʨʦʙʣʝʤʘ ʪʘʢʦʹʝ ʩʫ ʨʘʟʚʠʿʘˁʝ ʬʣʝʢʩʠʙʠʣʥʦʛ 

ʟʥʘˁʘ ʢʦʿʝ ʩʝ ʤʦʞʝ ʧʨʠʤʝʥʠʪʠ ʫ ʤʥʦʛʠʤ ʩʠʪʫʘʮʠʿʘʤʘ, ʥʘʩʫʧʨʦʪ ʠʥʝʨʪʥʦʤ ʟʥʘˁʫ 

(ʠʥʬʦʨʤʘʮʠʿʘʤʘ ʢʦʿʝ ʩʝ ʤʝʤʦʨʠʰʫ, ʘʣʠ ʩʝ ʨʝʪʢʦ ʢʦʨʠʩʪʝ) ʢʦʿʝ ʢʦʜ ʫʯʝʥʠʢʘ ʠʟʘʟʠʚʘ 

ʧʘʩʠʚʥʦʩʪ ʠ ʫʯʝˁʝ ʥʠʩʢʦʛ ʥʠʚʦʘ (Brown et al., 1997). ɼʨʫʛʠ ʮʠˀʝʚʠ ʫʯʝˁʘ ʟʘʩʥʦʚʘʥʦʛ ʥʘ 

ʨʝʰʘʚʘˁʫ ʧʨʦʙʣʝʤʘ ʩʫ ʧʦʜʩʪʠʮʘˁʝ ʠʥʪʨʠʥʟʠʯʢʝ ʤʦʪʠʚʘʮʠʿʝ ʠ ʚʝʰʪʠʥʘ ʨʝʰʘʚʘˁʘ 

ʧʨʦʙʣʝʤʘ, ʟʘʿʝʜʥʠʯʢʦʛ ʨʘʜʘ ʠ ʩʘʤʦʨʝʛʫʣʠʩʘʥʦʛ ʫʯʝˁʘ. ʂʦʜ ʦʚʦʛ ʦʙʣʠʢʘ ʫʯʝˁʘ ʦʜ 

ʥʘʩʪʘʚʥʠʢʘ ʩʝ ʦʯʝʢʫʿʝ ʦʨʠʿʝʥʪʠʩʘˁʝ ʫʯʝʥʠʢʘ ʥʘ ʧʨʦʙʣʝʤ, ʦʨʛʘʥʠʟʦʚʘˁʝ ʫʯʝʥʠʢʘ ʟʘ 

ʠʩʪʨʘʞʠʚʘˁʝ, ʧʦʤʘʛʘˁʝ ʫ ʥʝʟʘʚʠʩʥʦʤ ʠ ʛʨʫʧʥʦʤ ʠʩʪʨʘʞʠʚʘˁʫ, ʨʘʟʚʠʿʘˁʝ ʠ ʧʨʠʢʘʟʠʚʘˁʝ 

ʨʝʟʫʣʪʘʪʘ ʠʩʪʨʘʞʠʚʘˁʘ, ʘʥʘʣʠʟʠʨʘˁʝ ʠ ʝʚʘʣʫʠʨʘˁʝ ʧʨʦʮʝʩʘ ʨʝʰʘʚʘˁʘ ʧʨʦʙʣʝʤʘ (Vulfolk , 

Hjuz & Volkap, 2014). 

ʀʥʩʪʨʫʢʪʠʚʥʠ ʨʘʟʛʦʚʦʨʠ ʟʘʩʥʠʚʘʿʫ ʩʝ ʥʘ ʩʦʮʠʦʢʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʦʿ ʪʝʦʨʠʿʠ ɺʠʛʦʪʩʢʦʛ 

ʢʦʿʘ ʠʤʧʣʠʮʠʨʘ ʚʘʞʥʦʩʪ ʠʥʪʝʨʘʢʮʠʿʝ ʠ ʨʘʟʛʦʚʦʨʘ. ʇʨʝʤʘ ʦʚʦʿ ʪʝʦʨʠʿʠ ʧʦʪʨʝʙʥʦ ʿʝ ʜʘ ʩʝ 

ʫʯʝʥʠʮʠ ʩʫʦʯʘʚʘʿʫ ʩʘ ʧʨʦʙʣʝʤʩʢʦʤ ʩʠʪʫʘʮʠʿʦʤ ʫ ʦʢʚʠʨʫ ʟʦʥʝ ʥʘʨʝʜʥʦʛ ʨʘʟʚʦʿʘ ʫʟ ʧʦʜʨʰʢʫ 

ʢʦʿʫ ʧʨʫʞʘ ʠʥʪʝʨʘʢʮʠʿʘ ʩʘ ʥʘʩʪʘʚʥʠʢʦʤ ʠʣʠ ʢʦʤʧʝʪʝʥʪʥʠʿʠʤ ʚʨʰˁʘʢʦʤ. ʋ ʩʠʥʪʘʛʤʠ 

ʠʥʩʪʨʫʢʪʠʚʥʠ ʨʘʟʛʦʚʦʨʠ ʨʝʯ ʠʥʩʪʨʫʢʪʠʚʥʠ ʫʢʘʟʫʿʝ ʜʘ ʩʫ ʦʩʤʠʰˀʝʥʠ ʜʘ ʫʥʘʧʨʝʜʝ ʫʯʝˁʝ, 

ʜʦʢ ʨʝʯ ʨʘʟʛʦʚʦʨʠ ʫʢʘʟʫʿʝ ʜʘ ʩʝ ʥʝ ʨʘʜʠ ʦ ʧʨʝʜʘʚʘˁʠʤʘ ʠʣʠ ʢʣʘʩʠʯʥʠʤ ʜʠʩʢʫʩʠʿʘʤʘ, ʚʝ˂ ʜʘ 

ʩʝ ʦʜʚʠʿʘʿʫ ʫ ʤʘʣʠʤ ʛʨʫʧʘʤʘ. ɽʣʝʤʝʥʪʠ ʠʥʩʪʨʫʢʪʠʚʥʠʭ ʨʘʟʛʦʚʦʨʘ ʩʫ:  

ʊʝʤʘʪʩʢʠ ʬʦʢʫʩ; ɸʢʪʠʚʘʮʠʿʘ ʠ ʢʦʨʠʰ˂ʝˁʝ ʧʨʝʪʭʦʜʥʦʛ ʟʥʘˁʘ; ɼʠʨʝʢʪʥʦ 

ʧʦʜʫʯʘʚʘˁʝ (ʘʢʦ ʿʝ ʧʦʪʨʝʙʥʦ); ʇʦʜʩʪʠʮʘˁʝ ʢʦʤʧʣʝʢʩʥʠʿʝʛ ʿʝʟʠʢʘ ʠ ʠʟʨʘʞʘʚʘˁʘ; 

ʈʘʟʚʠʿʘˁʝ ʦʩʥʦʚʝ ʟʘ ʠʟʿʘʚʝ ʠʣʠ ʩʪʘʥʦʚʠʰʪʘ; ʇʦʩʪʘʚˀʘˁʝ ʧʠʪʘˁʘ ʢʦʿʘ ʤʦʛʫ ʠʤʘʪʠ 

ʚʠʰʝ ʨʘʟʣʠʯʠʪʠʭ ʦʜʛʦʚʦʨʘ; ʈʝʘʛʦʚʘˁʝ ʥʘʩʪʘʚʥʠʢʘ ʥʘ ʜʦʧʨʠʥʦʩʝ ʫʯʝʥʠʢʘ; ʇʦʚʝʟʘʥʠ 

ʜʠʩʢʫʨʩ; ɸʪʤʦʩʬʝʨʘ ʢʦʿʘ ʿʝ ʠʟʘʟʦʚʥʘ, ʘʣʠ ʥʠʿʝ ʫʛʨʦʞʘʚʘʿʫ˂ʘ; ʆʧʰʪʝ ʫʯʝʩʪʚʦʚʘˁʝ, 

ʫʢˀʫʯʫʿʫ˂ʠ ʠ ʩʘʤʦʩʪʘʣʥʦ ʙʠʨʘˁʝ ʩʚʦʛ ʨʝʜʘ ʧʨʠ ʪʦʤʝ (Vulfolk , Hjuz & Volkap, 

2014). 

ʂʦʛʥʠʪʠʚʥʦ ʰʝʛʨʪʦʚʘˁʝ ʪʘʢʦʹʝ ʩʝ ʟʘʩʥʠʚʘ ʥʘ ʠʥʪʝʥʟʠʚʠʨʘˁʫ ʠʥʪʝʨʘʢʮʠʿʝ ʠʟʤʝʹʫ 

ʫʯʝʥʠʢʘ ʠ ʫʯʝʥʠʢʘ ʠ ʥʘʩʪʘʚʥʠʢʘ. ɺʦʹʝˁʠʤ ʫʯʝʩʪʚʦʚʘˁʝʤ ʫ ʨʝʘʣʥʠʤ ʟʘʜʘʮʠʤʘ ʜʦʣʘʟʠ ʜʦ 

ʫʩʚʘʿʘˁʘ ʟʥʘˁʘ, ʚʝʰʪʠʥʘ ʠ ʚʨʝʜʥʦʩʪʠ. ɼʦʢ ʫʯʝ ʧʦʯʝʪʥʠʮʠ ʩʫ ʧʨʝʜ ʠʟʘʟʦʚʦʤ ʜʘ ʦʚʣʘʜʘʿʫ 

ʢʦʤʧʣʝʢʩʥʠʿʠʤ ʢʦʥʮʝʧʪʠʤʘ ʠ ʚʝʰʪʠʥʘʤʘ ʠ ʜʘ ʠʭ ʧʨʠʤʝˁʫʿʫ ʫ ʨʘʟʣʠʯʠʪʠʤ ʦʢʦʣʥʦʩʪʠʤʘ 

(Shuell, 1996), ʘ ʫ ʦʚʦʤ ʧʨʦʮʝʩʫ ʫʯʝʥʠʮʠ ʩʝ ʦʙʠʯʥʦ ʦʙʨʘ˂ʘʿʫ ʟʘ ʧʦʤʦ˂ ʥʘʿʧʨʝ ʿʝʜʥʠ 

ʜʨʫʛʠʤʘ, ʧʘ ʪʝʢ ʦʥʜʘ ʥʘʩʪʘʚʥʠʢʫ (Holmes & Greik, 1998). 

ʋʯʝˁʝ ʧʫʪʝʤ ʩʘʨʘʜˁʝ (ʢʦʣʘʙʦʨʘʪʠʚʥʦ ʫʯʝˁʝ) ʧʦʜʨʘʟʫʤʝʚʘ ʜʘ ʫʯʝʥʠʮʠ ʨʘʜʝ ʟʘʿʝʜʥʦ, ʫ 

ʤʘˁʠʤ ʠʣʠ ʚʝ˂ʠʤ ʛʨʫʧʘʤʘ, ʤʝʹʫʪʠʤ ʥʠʿʝ ʩʚʘʢʠ ʨʘʜ ʫ ʛʨʫʧʠ ʥʫʞʥʦ ʫʯʝˁʝ ʧʫʪʝʤ ʩʘʨʘʜˁʝ. 
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ʅʘʠʤʝ, ʫʯʝʥʠʮʠ ʤʦʛʫ ʨʘʜʠʪʠ ʫ ʛʨʫʧʠ ʪʘʢʦ ʰʪʦ ʩʚʘʢʦ ʧʦʿʝʜʠʥʘʯʥʦ ʜʦʧʨʠʥʦʩʠ ʦʩʪʚʘʨʝˁʫ 

ʟʘʿʝʜʥʠʯʢʦʛ ʮʠˀʘ ʫ ʩʢʣʘʜʫ ʩʘ ʜʦʛʦʚʦʨʦʤ, ʘʣʠ ʢʘʜʘ ʛʦʚʦʨʠʤʦ ʦ ʩʘʨʘʜˁʠ ʫʯʝʥʠʮʠ ʨʘʜʝ ʠ 

ʨʘʟʛʦʚʘʨʘʿʫ ʢʘʢʦ ʙʠ ʨʘʟʤʝˁʠʚʘʣʠ ʤʠʰˀʝˁʘ ʠ ʟʘʿʝʜʥʦ ʥʘʧʨʝʜʦʚʘʣʠ. ʈʘʜ ʫ ʛʨʫʧʠ ʤʦʞʝ ʙʠʪʠ 

ʢʦʨʠʩʪʘʥ, ʘʣʠ ʠʩʪʠʥʩʢʦ ʫʯʝˁʝ ʧʫʪʝʤ ʩʘʨʘʜˁʝ ʟʘʭʪʝʚʘ ʤʥʦʛʦ ʚʠʰʝ ʦʜ ʿʝʜʥʦʩʪʘʚʥʝ ʧʦʜʝʣʝ 

ʫʯʝʥʠʢʘ ʫ ʛʨʫʧʝ ʠ ʜʘʿʝ ʟʥʘʯʘʿʥʠʿʝ ʝʬʝʢʪʝ. ɿʘʛʦʚʦʨʥʠʮʠ ʧʠʿʘʞʝʦʚʩʢʦʛ ʩʪʘʥʦʚʠʰʪʘ ʪʚʨʜʝ ʜʘ 

ʠʥʪʝʨʘʢʮʠʿʘ ʫ ʛʨʫʧʠ ʤʦʞʝ ʜʦʚʝʩʪʠ ʜʦ ʢʦʛʥʠʪʠʚʥʦʛ ʢʦʥʬʣʠʢʪʘ ʠ ʥʝʨʘʚʥʦʪʝʞʝ ʰʪʦ ʿʝ ʫʩʣʦʚ 

ʟʘ ʢʦʥʮʝʧʪʫʘʣʥʫ ʧʨʦʤʝʥʫ, ʜʦʢ ʧʨʝʤʘ ɺʠʛʦʪʩʢʦʤ ʫʯʝˁʝ ʧʫʪʝʤ ʩʘʨʘʜˁʝ ʧʨʫʞʘ ʜʨʫʰʪʚʝʥʫ 

ʧʦʤʦ˂ ʠ ʧʦʜʨʞʘʚʘˁʝ ʢʦʿʝ ʿʝ ʫʯʝʥʠʮʠʤʘ ʧʦʪʨʝʙʥʦ ʜʘ ʙʠ ʩʝ ʫ ʫʯʝˁʫ ʢʨʝʪʘʣʠ ʥʘʧʨʝʜ. 

ʋʧʨʘʚʦ ʧʨʦʫʯʘʚʘʿʫ˂ʠ ʫʣʦʛʫ ʩʦʮʠʦ-ʢʦʛʥʠʪʠʚʥʦʛ ʢʦʥʬʣʠʢʪʘ ʫ ʨʘʟʚʦʿʫ ʥʘʫʯʥʠʭ ʧʦʿʤʦʚʘ ʫ 

ʥʘʩʪʘʚʠ ʬʠʟʠʢʝ ʇʝʪʨʦʚʠ˂ (2013) ʧʨʝʜʣʘʞʝ ʫʚʦʹʝˁʝ ʟʥʘʯʘʿʥʠʭ ʧʨʦʤʝʥʘ ʫ ʧʦʩʪʦʿʝ˂ʫ ʧʨʘʢʩʫ. 

ʆʚʝ ʧʨʝʧʦʨʫʢʝ ʩʫ ʫ ʩʢʣʘʜʫ ʩʘ ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʠʤ ʧʦʛʣʝʜʦʤ ʥʘ ʥʘʩʪʘʚʫ/ʫʯʝˁʝ: 

¶ Ăʅʘʩʪʘʚʥʠʮʠ ʤʦʨʘʿʫ ʜʘ ʙʫʜʫ ʫʧʦʟʥʘʪʠ ʩʘ ʧʨʠʨʦʜʦʤ ʥʘʠʚʥʦʛ ʟʥʘˁʘ, ʪʝ ʜʘ ʧʦʛʨʝʰʥʘ 

ʪʫʤʘʯʝˁʘ ʥʘʫʯʥʠʭ ʩʘʜʨʞʘʿʘ ʦʜ ʩʪʨʘʥʝ ʫʯʝʥʠʢʘ ʥʠʩʫ ʩʣʫʯʘʿʥʘ ʠʣʠ ad hoc, ʚʝ˂ ʜʘ ʩʫ 

ʧʨʦʠʟʚʝʜʝʥʘ ʥʘ ʰʠʨʠʤ ʝʢʩʧʣʠʢʘʪʠʚʥʠʤ ʰʝʤʘʤʘ ʠʣʠ ʦʙʨʘʩʮʠʤʘ ʨʘʟʫʤʝʚʘˁʘ 

ʬʠʟʠʯʢʝ ʩʪʚʘʨʥʦʩʪʠ; 

¶ ʋ ʥʘʩʪʘʚʠ ʪʨʝʙʘ ʩʠʩʪʝʤʘʪʩʢʠ ʨʘʜʠʪʠ ʥʘ ʘʢʪʫʘʣʠʟʦʚʘˁʫ ʧʦʩʪʦʿʝ˂ʠʭ, ʥʘʠʚʥʠʭ 

ʬʠʟʠʯʢʠʭ ʟʥʘˁʘ ʠ ʪʦ ʫ ʩʚʝʩʥʦʤ, ʘʨʪʠʢʫʣʠʩʘʥʦʤ ʠ ʝʢʩʧʣʠʮʠʪʥʦʤ ʚʠʜʫ ʢʘʢʦ ʙʠ ʦʚʠ 

ʙʠʣʠ ʜʦʩʪʫʧʥʠ ʟʘ ʜʠʢʫʩʠʿʫ ʠ ʨʘʟʤʘʪʨʘˁʝ ʫ ʦʜʥʦʩʫ ʥʘ ʥʘʫʯʥʝ ʧʦʿʤʦʚʝ; 

¶ ʂʦʣʘʙʦʨʘʪʠʚʥʦ ʫʯʝˁʝ ʫ ʚʨʰˁʘʯʢʦʿ ʛʨʫʧʠ ʪʨʝʙʘ ʢʦʨʠʩʪʠʪʠ ʥʘ ʧʦʯʝʪʢʫ ʫʚʦʹʝˁʘ 

ʥʦʚʠʭ ʩʘʜʨʞʘʿʘ ʢʘʦ ʝʬʠʢʘʩʘʥ ʥʘʯʠʥ ʝʚʦʮʠʨʘˁʘ ʠ ʦʩʚʝʰ˂ʠʚʘˁʘ ʥʘʠʚʥʠʭ ʬʠʟʠʯʢʠʭ 

ʪʫʤʘʯʝˁʘ ʠ ʠʜʝʿʘ; 

¶ ʂʦʣʘʙʦʨʘʪʠʚʥʦ ʫʯʝˁʝ ʪʨʝʙʘ ʢʦʨʠʩʪʠʪʠ ʫ ʬʘʟʘʤʘ ʚʝʞʙʘˁʘ ʠʣʠ ʧʨʠʤʝʥʝ ʧʨʝʪʭʦʜʥʦ 

ʫʯʝʥʠʭ ʩʘʜʨʞʘʿʘ, ʩ ʪʠʤ ʜʘ ʩʝ ʦʚʦ ʧʨʘʢʪʠʢʦʚʘˁʝ ʢʦʨʠʩʪʠ ʫ ʛʨʘʜʫʠʨʘʥʠʤ, ʦʜ ʚʠʰʝ ʢʘ 

ʤʘˁʝ ʧʦʟʥʘʪʠʤ ʩʠʪʫʘʮʠʿʘʤʘ; 

¶ ɼʘ ʙʠ ʢʦʣʘʙʦʨʘʪʠʚʥʠ ʨʘʜ ʙʠʦ ʝʬʠʢʘʩʘʥ ʢʦʛʥʠʪʠʚʥʘ ʘʩʠʤʝʪʨʠʿʘ ʠʟʤʝʹʫ ʯʣʘʥʦʚʘ 

ʛʨʫʧʝ ʥʝ ʪʨʝʙʘ ʜʘ ʙʫʜʝ ʚʝʣʠʢʘ, ʠ ʥʘʨʦʯʠʪʦ ʜʘ Ăʢʦʛʥʠʪʠʚʥʘ ʤʦ˂ñ ʥʝ ʙʫʜʝ 

ʢʦʥʮʝʥʪʨʠʩʘʥʘ ʫ ʿʝʜʥʦʤ ʫʯʝʥʠʢʫ ʠʣʠ ʧʦʿʝʜʠʥʮʫ. ʊʝ ʫ ʧʨʠʣʠʢʘʤʘ, ʢʘʜʘ ʥʠʿʝ ʤʦʛʫ˂ʝ 

ʠʟʙʝ˂ʠ ʦʚʫ ʚʨʩʪʫ ʘʩʠʤʝʪʨʠʿʝ ʦʥʜʘ ʿʝ ʚʠʰʝ ʧʨʦʜʫʢʪʠʚʥʦ ʜʘ ʫ ʛʨʫʧʠ ʢʦʿʘ ʠʤʘ ʚʠʰʝ 

ʯʣʘʥʦʚʘ, ʙʘʨ ʜʚʘ ʯʣʘʥʘ ʙʫʜʫ ʜʦʙʨʠʭ ʠ ʧʨʠʙʣʠʞʥʠʭ ʢʦʤʧʝʪʝʥʮʠʿʘñ (ʇʝʪʨʦʚʠ˂, 2013, 

ʩʪʨ. 339). 

ʈʝʟʫʣʪʘʪʠ ʤʥʦʛʠʭ ʩʪʫʜʠʿʘ ʫʢʘʟʫʿʫ ʜʘ ʢʦʣʘʙʦʨʘʪʠʚʥʦ ʫʯʝˁʝ ʤʦʞʝ ʟʥʘʯʘʿʥʦ ʫʪʠʮʘʪʠ ʥʘ 

ʧʦʩʪʠʟʘˁʝ ʮʠˀʝʚʘ ʫʯʝˁʘ ʠ ʥʘʧʨʝʜʦʚʘˁʝ, ʨʘʟʚʦʿ ʚʝʰʪʠʥʘ ʩʘʨʘʜˁʝ ʠ ʿʘʯʘˁʝ ʧʦʟʠʪʠʚʥʦʛ 

ʩʪʘʚʘ ʧʨʝʤʘ ʰʢʦʣʠ, ʩʝʙʠ ʠ ʜʨʫʛʠʤʘ (Johnson, Skon & Johnson, 1980; Johnson & Johnson, 
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1990; Johnson, Stanne & Garibaldi, 1990; Sharan, 1980; Slavin, 1990; Springer, Stanne & 

Donovan, 1999; Qin, Johnson & Johnson, 1995). 

ʂʘʜʘ ʛʦʚʦʨʠʤʦ ʦ ʧʨʠʤʝʥʠ ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʠʭ ʩʪʘʥʦʚʠʰʪʘ ʫ ʥʘʩʪʘʚʠ ʬʠʟʠʢʝ ʥʘ 

ʨʘʟʣʠʯʠʪʠʤ ʥʠʚʦʠʤʘ ʰʢʦʣʦʚʘˁʘ, ʪʨʝʙʘ ʨʝ˂ʠ ʜʘ ʩʝ ʚʨʝʤʝʥʦʤ ʨʘʟʚʠʣʦ ʚʠʰʝ ʧʨʦʛʨʘʤʘ ʢʦʿʠ 

ʧʦʜʩʪʠʯʫ ʩʪʚʘʨʘˁʝ ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʦʛ ʦʢʨʫʞʝˁʘ ʟʘ ʫʯʝˁʝ, ʦʜʥʦʩʥʦ ʘʢʪʠʚʥʦʩʪʠ ʢʘʦ ʰʪʦ 

ʩʫ ʫʯʝˁʝ ʠʩʪʨʘʞʠʚʘˁʝʤ ʠ ʫʯʝˁʝ ʟʘʩʥʦʚʘʥʦ ʥʘ ʨʝʰʘʚʘˁʫ ʧʨʦʙʣʝʤʘ ʫʟ ʩʘʨʘʜˁʫ ʫ ʛʨʫʧʘʤʘ. 

ʅʝʢʠ ʦʜ ʦʚʠʭ ʧʨʦʛʨʘʤʘ ʩʫ: 

¶ Problem-Based Learning - PBL (Duch, Groh & Allen, 2001); 

¶ Cooperative Group Problem Solving (Heller, Keith & Anderson, 1992); 

¶ Physics by Inquiry (McDermott et al., 1996); 

¶ Tutorials in Introductory Physics (McDermott & Shaffer, 2002); 

¶ Workshop Physics (Laws, 1991); 

¶ Studio Physics (Hoellwarth et al., 2005); 

¶ Student Centered Active Learning Environment for Undergraduate Programs - SCALE-

UP (Beichner et al., 2007); 

¶ Investigative Science Learning Environments - ISLE (Etkina & Van Heuvelen, 2007; 

Etkina et al., 2010). 

ʅʘ ʦʚʦʤ ʤʝʩʪʫ ʜʝʪaˀ ʥʠʿʝ ˂ʝʤʦ ʩʝ ʦʩʚʨʥʫʪʠ ʥʘ ʜʚʘ ʧʨʠʩʪʫʧʘ ʥʘʩʪʘʚʠ ʢʦʿʘ ʩʝ ʩʥʘʞʥʦ 

ʦʩʣʘˁʘʿʫ ʥʘ ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʦ ʩʪʘʥʦʚʠʰʪʝ ʦ ʫʯʝˁʫ. ʊʦ ʩʫ Inquiry -based science 

education (IBSE) ʠ Peer Instruction & Just-in-TimeTeaching . 
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IBSE ʧʨʠʩʪʫʧ ʥʘʩʪʘʚʠ 

Inquiry-based science education (IBSE) ʿʝʩʪʝ ʥʘʩʪʘʚʥʠ ʧʨʠʩʪʫʧ ʫ ʦʙʣʘʩʪʠ ʧʨʠʨʦʜʥʠʭ ʥʘʫʢʘ 

ʯʠʿʠ ʩʝ ʥʘʟʠʚ ʥʘ ʥʘʰ ʿʝʟʠʢ ʧʨʝʚʦʜʠ ʢʘʦ ʫʯʝˁʝ ʧʫʪʝʤ ʠʩʪʨʘʞʠʚʘˁʘ, ʫʯʝˁʝ ʟʘʩʥʦʚʘʥʦ ʥʘ 

ʧʠʪʘˁʠʤʘ ʠʣʠ ʠʩʪʨʘʞʠʚʘʯʢʦ ʫʯʝˁʝ (ʥʘʩʪʘʚʘ), ʤʘʜʘ ʿʝ ʠʧʘʢ ʨʝʯ ʦ ʿʝʜʥʦʤ ʰʠʨʝʤ ʧʨʠʩʪʫʧʫ 

ʥʘʩʪʘʚʠ/ʫʯʝˁʫ. ɼʘ ʙʠ ʩʝ ʦʚʦ ʜʦʜʘʪʥʦ ʥʘʛʣʘʩʠʣʦ ʥʝʢʠ ʘʫʪʦʨʠ ʟʘʜʨʞʘʚʘʿʫ ʦʨʠʛʠʥʘʣʥʠ 

ʪʝʨʤʠʥ ʥʘ ʝʥʛʣʝʩʢʦʤ ʿʝʟʠʢʫ (ʠʥʢʚʘʿʝʨʠ)
11
, ʰʪʦ ˂ʝ ʙʠʪʠ ʫʨʘʹʝʥʦ ʠ ʫ ʦʚʦʿ ʩʪʫʜʠʿʠ, ʫ ʩʤʠʩʣʫ 

ʢʦʨʠʰ˂ʝˁʘ ʩʢʨʘ˂ʝʥʠʮʝ IBSE.  

ʀʘʢʦ ʩʝ IBSE ʩʤʘʪʨʘ ʩʘʚʨʝʤʝʥʠʤ ʧʨʠʩʪʫʧʦʤ ʥʘʩʪʘʚʠ ʧʨʠʨʦʜʥʠʭ ʥʘʫʢʘ (ʅʝʰʠ˂, 2015), ʪʦ 

ʩʫʰʪʠʥʩʢʠ ʥʠʿʝ ʥʦʚ ʢʦʥʮʝʧʪ ʫ ʦʙʨʘʟʦʚʘˁʫ ʠʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʜʘ ʩʝ ʦʩʣʘˁʘ ʜʘ ʘʢʪʠʚʥʫ ʫʣʦʛʫ 

ʜʝʮʝ ʫ ʨʘʟʚʦʿʫ ˁʠʭʦʚʠʭ ʠʜʝʿʘ ʠ ʨʘʟʫʤʝʚʘˁʫ ʩʚʝʪʘ ʦʢʦ ʩʝʙʝ ʠʩʪʘʢʥʫʪʫ ʿʦʰ ʫ ʨʘʜʦʚʠʤʘ 

ʇʠʿʘʞʝʘ ʠ ɼʿʫʠʘ, ʢʦʿʠ ʩʫ ʠʟʤʝʹʫ ʦʩʪʘʣʠʭ, ʫ ʧʨʚʦʿ ʧʦʣʦʚʠʥʠ XX ʚʝʢʘ, ʫʢʘʟʘʣʠ ʥʘ ʚʘʞʥʦʩʪ 

ʜʝʯʿʝ ʨʘʜʦʟʥʘʣʦʩʪʠ, ʠʤʘʛʠʥʘʮʠʿʝ ʠ ʥʝʦʧʭʦʜʥʦʩʪʠ ʠʥʪʝʨʘʢʮʠʿʝ ʠ ʠʩʪʨʘʞʠʚʘˁʘ ʫ ʧʨʦʮʝʩʫ 

ʫʯʝˁʘ (Harlen, 2013).  

ʅʝʜʘʚʥʦ ʝʢʩʧʣʠʮʠʪʥʦ ʥʘʚʦʹʝˁʝ ʟʥʘʯʘʿʘ ʫʯʝʥʠʯʢʦʛ ʘʥʛʘʞʦʚʘˁʘ ʫ ʧʨʦʮʝʩʠʤʘ ʧʦʩʤʘʪʨʘˁʘ, 

ʧʦʩʪʘʚˀʘˁʘ ʧʠʪʘˁʘ, ʩʘʢʫʧˀʘˁʫ, ʘʥʘʣʠʟʠ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʿʠ ʧʦʜʘʪʘʢʘ ʢʘʦ ʠ ʩʘʦʧʰʪʘʚʘˁʫ 

ʨʝʟʫʣʪʘʪʘ
 
ʧʨʠʣʠʢʦʤ ʢʨʝʠʨʘˁʘ ʦʙʨʘʟʦʚʥʠʭ ʧʦʣʠʪʠʢʘ ʰʠʨʦʤ ʩʚʝʪʘ ʯʠʥʠ IBSE ʧʨʠʩʪʫʧ 

ʚʝʦʤʘ ʘʢʪʫʝʣʥʠʤ ʠ ʫ ʦʚʦʤ ʪʨʝʥʫʪʢʫ. 

ʅʘʮʠʦʥʘʣʥʘ ʬʦʥʜʘʮʠʿʘ ʟʘ ʥʘʫʢʫ ʉɸɼ (National Science Foundation), ʜʝʬʠʥʠʩʘʣʘ ʿʝ IBSE 

ʢʘʦ ʧʨʠʩʪʫʧ ʥʘʩʪʘʚʠ ʢʦʠʿ ʫʯʝʥʠʢʫ ʦʤʦʛʫ˂ʫʿʝ ʜʘ ʛʨʘʜʠ ʩʚʦʿʝ ʨʘʟʫʤʝʚʘˁʝ ʬʫʥʜʘʤʝʥʪʘʣʥʠʭ 
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 ʊʝʨʤʠʥ ʠʥʢʚʘʿʝʨʠ ʫʦʙʠʯʘʿʝʥʦ ʩʝ ʢʦʨʠʩʪʠ ʫ ʦʢʚʠʨʫ ʧʨʦʿʝʢʪʘ Ăʈʫʢʘ ʫ ʪʝʩʪʫñ ʠ ʫ ʧʫʙʣʠʢʘʮʠʿʘʤʘ ʧʦʚʝʟʘʥʠʤ ʩʘ 

ʦʚʠʤ ʧʨʦʿʝʢʪʦʤ (ʥʧʨ. ɱʦʢʠ˂, 2017).  

Ăʈʫʢʘ ʫ ʪʝʩʪʫñ (ĂLa main  ̈la p©teñ) ʿʝ ʿʝʜʥʘ ʦʜ ʚʦʜʝ˂ʠʭ ʠʥʠʮʠʿʘʪʠʚʘ ʧʦʢʨʝʥʫʪʠʭ ʫ ʩʚʝʪʫ, 1996. ʛʦʜʠʥʝ, ʩʘ 

ʮʠˀʝʤ ʧʨʦʤʦʚʠʩʘˁʘ ʝʬʠʢʘʩʥʠʿʠʭ ʥʘʯʠʥʘ ʧʨʝʜʘʚʘˁʘ ʩʘʜʨʞʘʿʘ ʧʨʠʨʦʜʥʠʭ ʥʘʫʢʘ, ʢʦʿʘ ʿʝ ʩʚʦʿʝ ʜʝʣʦʚʘˁʝ 

ʫʩʤʝʨʠʣʘ ʥʘ ʫʟʨʘʩʪ ʦʜ 3 ʜʦ 12 ʛʦʜʠʥʘ. ʀʥʠʮʠʿʘʪʠʚʫ Ăʈʫʢʘ ʫ ʪʝʩʪʫñ ʫ ʉʨʙʠʿʠ ʿʝ 2001. ʛʦʜʠʥʝ ʧʦʢʨʝʥʫʦ ʧʨʦʬ. 

ʜʨ ʉʪʝʚʘʥ ɱʦʢʠ˂, ʘ ʰʢʦʣʩʢʝ 2003/2004. ʛʦʜʠʥʝ ʫ ʥʘʩʪʘʚʥʠ ʧʣʘʥ ʠ ʧʨʦʛʨʘʤ ʫʚʝʜʝʥ ʿʝ ʠʟʙʦʨʥʠ ʧʨʝʜʤʝʪ  ʈʫʢʘ ʫ 

ʪʝʩʪʫ ï ʦʪʢʨʠʚʘˁʝ ʩʚʝʪʘ. ʆʜʨʞʘʥʦ ʿʝ ʥʠʟ ʩʝʤʠʥʘʨʘ ʟʘ ʫʯʠʪʝˀʝ, ʧʨʝʚʝʜʝʥʦ ʿʝ ʠ ʠʟʜʘʪʦ ʜʚʘʜʝʩʝʪʘʢ ʢˁʠʛʘ ʠ 

ʢʨʝʠʨʘʥ ʿʝ ʩʘʿʪ (http://rukautestu.vin.bg.ac.rs/). ʉʚʝ ʦʚʦ ʠʤʘʣʦ ʿʝ ʟʘ ʮʠˀ ʜʘ ʧʦʤʦʛʥʝ ʫʯʠʪʝˀʠʤʘ ʜʘ ʰʪʦ ʙʦˀʝ ʠ 

ʣʘʢʰʝ ʧʨʝʜʘʿʫ ʩʘʜʨʞʘʿʝ ʧʨʠʨʦʜʥʠʭ ʥʘʫʢʘ, ʥʝ ʩʘʤʦ ʫ ʦʢʚʠʨʫ ʠʟʙʦʨʥʦʛ ʧʨʝʜʤʝʪʘ ʈʫʢʘ ʫ ʪʝʩʪʫ, ʚʝ˂ ʠ ʫ 

ʦʙʘʚʝʟʥʠʤ ʧʨʝʜʤʝʪʠʤʘ ʉʚʝʪ ʦʢʦ ʥʘʩ ʠ ʇʨʠʨʦʜʘ ʠ ʜʨʫʰʪʚʦ. ʅʘʢʦʥ ʪʦʛʘ, ʫʩʣʝʜʠʦ ʿʝ ʧʨʦʿʝʢʘʪ ʌʠʙʦʥʘʯʠ 

(FIBONACCI), ʢʦʿʠ ʠʤʘ ʟʘ ʮʠˀ ʧʦʧʫʣʘʨʠʟʘʮʠʿʫ ʠ ʰʠʨʝˁʝ IBSE ʧʨʠʩʪʫʧʘ ʥʘʩʪʘʚʠ ʧʨʠʨʦʜʥʠʭ ʥʘʫʢʘ ʫ 

ʰʢʦʣʘʤʘ, ʢʘʦ ʠ ʫʩʧʦʩʪʘʚˀʘˁʝ ʝʚʨʦʧʩʢʝ ʤʨʝʞʝ ʟʘ ʨʘʟʚʦʿ ʠ ʰʠʨʝˁʝ ʦʚʦʛ ʢʦʥʮʝʧʪʘ ʦʙʨʘʟʦʚʘˁʘ. ʆʚʝ 

ʚʠʰʝʛʦʜʠʰˁʝ ʘʢʪʠʚʥʦʩʪʠ ʧʨʘʪʠʣʘ ʩʫ ʤʥʦʛʘ ʠʩʪʨʘʞʠʚʘˁʘ ʢʦʿʘ ʛʦʚʦʨʝ ʦ ʨʝʟʫʣʪʘʪʠʤʘ ʠ ʧʦʟʠʪʠʚʥʠʤ ʝʬʝʢʪʠʤʘ 

ʧʦʩʪʠʛʥʫʪʠʤ ʫ ʦʢʚʠʨʫ ʦʚʠʭ ʧʨʦʿʝʢʘʪʘ (ɹʦʰˁʘʢ, 2015). 
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ʥʘʫʯʥʠʭ ʠʜʝʿʘ ʢʨʦʟ ʜʠʨʝʢʪʥʦ ʝʢʩʧʝʨʠʤʝʥʪʠʩʘˁʝ ʤʘʪʝʨʠʿʘʣʦʤ, ʢʦʥʩʫʣʪʦʚʘˁʝʤ ʢˁʠʛʘ ʠ 

ʜʨʫʛʠʭ ʨʝʩʫʨʩʘ, ʝʢʩʧʝʨʘʪʘ, ʢʘʦ ʠ ʢʨʦʟ ʘʨʛʫʤʝʥʪʘʮʠʿʫ ʠ ʤʝʹʫʩʦʙʥʫ ʜʠʩʢʫʩʠʿʫ (NSF, 1997). 

ʋ ɽʚʨʦʧʩʢʦʿ ʋʥʠʿʠ ʠʤʧʣʝʤʝʥʪʘʮʠʿʘ IBSE ʧʨʠʩʪʫʧʘ ʥʘʩʪʘʚʠ ʩʥʘʞʥʦ ʿʝ ʧʦʜʨʞʘʥʘ ʫ ʦʢʚʠʨʫ 

ʠʥʠʮʠʿʘʪʠʚʝ ɽʚʨʦʧʩʢʝ ʢʦʤʠʩʠʿʝ ʧʦʜ ʥʘʟʠʚʦʤ ĂScience Education Now: A Renewed Pedagogy 

for the Future of Europeñ (Rocard et al., 2007). 

ɻʣʦʙʘʣʥʘ ʤʨʝʞʘ ʘʢʘʜʝʤʠʿʘ ʥʘʫʢʘ (IAP) ʫ ʦʢʚʠʨʫ ʩʚʦʛ ʇʨʦʛʨʘʤʘ ʥʘʫʯʥʦʛ ʦʙʨʘʟʦʚʘˁʘ 

ʬʦʨʤʫʣʠʩʘʣʘ ʿʝ, ʥʘ ʦʩʥʦʚʫ ʨʝʟʫʣʪʘʪʘ ʚʠʰʝ ʨʘʟʣʠʯʠʪʠʭ ʧʠʣʦʪ ʧʨʦʿʝʢʘʪʘ ʫ ʧʦʩʣʝʜˁʦʿ 

ʜʝʢʘʜʠ, ʜʝʬʠʥʠʮʠʿʫ ʥʘʫʯʥʦʛ ʦʙʨʘʟʦʚʘˁʘ ʟʘʩʥʦʚʘʥʦʛ ʥʘ IBSE ʧʨʠʩʪʫʧʫ: 

IBSE ʧʦʜʨʘʟʫʤʝʚʘ ʜʘ ʫʯʝʥʠʮʠ ʧʨʦʛʨʝʩʠʚʥʦ ʨʘʟʚʠʿʘʿʫ ʢˀʫʯʥʝ ʥʘʫʯʥʝ ʠʜʝʿʝ ʢʨʦʟ 

ʫʯʝˁʝ ʢʘʢʦ ʜʘ ʠʩʪʨʘʞʫʿʫ ʠ ʛʨʘʜʝ ʩʚʦʿʝ ʟʥʘˁʝ ʠ ʨʘʟʫʤʝʚʘˁʝ ʩʚʝʪʘ ʢʦʿʠ ʠʭ ʦʢʨʫʞʫʿʝ. 

ʋʧʦʪʨʝʙˀʘʚʘʿʫ ʚʝʰʪʠʥʝ ʢʦʿʝ ʢʦʨʠʩʪʝ ʥʘʫʯʥʠʮʠ, ʦʜʥʦʩʥʦ ʧʦʩʪʘʚˀʘʿʫ ʧʠʪʘˁʘ, 

ʩʘʢʫʧˀʘʿʫ ʧʦʜʘʪʢʝ, ʨʝʟʦʥʫʿʫ ʠ ʧʨʝʠʩʧʠʪʫʿʫ ʜʦʙʠʿʝʥʝ ʧʦʜʘʪʢʝ ʫ ʩʚʝʪʣʫ ʦʥʦʛ ʰʪʦ ʿʝ 

ʚʝ˂ ʧʦʟʥʘʪʦ, ʠʟʚʣʘʯʝ ʟʘʢˀʫʯʢʝ ʠ ʜʠʩʢʫʪʫʿʫ ʜʦʙʠʿʝʥʝ ʨʝʟʫʣʪʘʪʝ (IAP, 2012). 

ʋʯʝˁʝ ʧʨʠʤʝʥʦʤ IBSE ʧʨʠʩʪʫʧʘ ʿʝ ʢʦʤʧʣʝʢʩʘʥ ʧʨʦʮʝʩ ʫ ʢʦʤʝ ʩʫ ʟʥʘˁʝ ʠ ʨʘʟʫʤʝʚʘˁʝ, ʠ 

ʚʝʰʪʠʥʝ ʩʘʢʫʧˀʘˁʘ ʠ ʫʧʦʪʨʝʙʝ ʧʦʜʘʪʘʢʘ ʠʥʪʝʨʘʢʪʠʚʥʦ ʧʦʚʝʟʘʥʠ. ɺʝʰʪʠʥʝ ʢʦʿʝ ʩʝ 

ʩʤʘʪʨʘʿʫ ʠʟʫʟʝʪʥʦ ʚʘʞʥʠʤ ʫ ʢʦʥʩʪʨʫʢʮʠʿʠ ʟʥʘˁʘ ʠ ʨʘʟʫʤʝʚʘˁʫ ʩʚʝʪʘ ʦʢʦ ʩʝʙʝ ʩʫ ʢʘʢʦ 

ʬʠʟʠʯʢʝ ʪʘʢʦ ʠ ʤʝʥʪʘʣʥʝ, ʘ ʦʜʥʦʩʝ ʩʝ ʥʘ ʛʝʥʝʨʠʩʘˁʝ ʧʦʜʘʪʘʢʘ ʠ ˁʠʭʦʚʫ ʫʧʦʪʨʝʙʫ ʧʨʠ 

ʪʝʩʪʠʨʘˁʫ ʠʜʝʿʘ ʢʦʿʝ ʙʠ ʤʦʛʣʝ ʜʘ ʧʦʤʦʛʥʫ ʦʙʿʘʰˁʝˁʫ ʥʝʢʦʛ ʜʦʛʘʹʘʿʘ ʠʣʠ ʬʝʥʦʤʝʥʘ ʢʦʿʠ ʩʝ 

ʨʘʟʤʘʪʨʘ. ʀʩʪʦʚʨʝʤʝʥʦ, ʫʧʦʪʨʝʙʘ ʚʝʰʪʠʥʘ ʫʢˀʫʯʫʿʝ ʟʥʘˁʝ ʠ ʨʘʟʫʤʝʚʘˁʝ, ʥʝ ʩʘʤʦ ʢʘʢʦ ʜʘ 

ʩʝ ʛʝʥʝʨʠʰʫ, ʩʘʢʫʧʝ ʠ ʠʥʪʝʨʧʨʝʪʠʨʘʿʫ ʧʦʜʘʮʠ ʥʝʛʦ ʠ ʜʘ ʩʝ ʨʘʟʫʤʝ ʟʘʰʪʦ ʿʝ ʚʘʞʥʦ ʨʘʜʠʪʠ ʫ 

ʩʢʣʘʜʫ ʩʘ ʥʘʫʯʥʠʤ ʧʨʠʥʮʠʧʠʤʘ. ʇʦʩʪʦʿʠ  ʧʦʪʨʝʙʘ ʟʘ ʨʘʚʥʦʪʝʞʦʤ ʠʟʤʝʹʫ ʢʦʥʮʝʧʪʫʘʣʥʦʛ 

ʫʯʝˁʘ ʠ ʫʯʝˁʘ ʦ ʪʦʤʝ ʢʘʢʦ ʥʘʫʯʠʪʠ ʜʘ ʩʝ ʫʯʠ. ʋʯʝˁʝ ʦ ʥʘʯʠʥʫ ʧʦʩʪʘʚˀʘˁʘ ʧʠʪʘˁʘ ʥʠʿʝ 

ʜʦʚʦˀʥʦ ʩʘʤʦ ʧʦ ʩʝʙʠ, ʿʝʨ ʧʦʩʪʘʚˀʘˁʝ ʧʠʪʘˁʝ ʠʤʧʣʠʮʠʪʥʦ ʧʦʜʨʘʟʫʤʝʚʘ ʠ ʪʨʘʞʝˁʝ 

ʦʜʛʦʚʦʨʘ. ʉ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʥʘʣʘʞʝˁʝ ʦʜʛʦʚʦʨʘ ʥʘ ʥʝʢʦ ʧʠʪʘˁʝ ʥʠʿʝ ʜʦʚʦˀʥʦ, ʥʝʛʦ ʿʝ 

ʧʦʪʨʝʙʥʦ ʫʟʝʪʠ ʫ ʦʙʟʠʨ ʠ ʢʘʢʦ ˂ʝ ʜʘʪʠ ʦʜʛʦʚʦʨ ʧʦʤʦ˂ʠ ʘʢʪʠʚʥʦʩʪ ʫʯʝˁʘ ʫ ʥʝʢʦʤ ʥʦʚʦʤ 

ʢʦʥʪʝʢʩʪʫ (Harlen, 2013). 

ʂʘʦ ʰʪʦ ʿʝ ʚʝ˂ ʨʝʯʝʥʦ, ʢʨʦʟ ʦʙʨʘʟʦʚʘˁʝ ʫ ʦʙʣʘʩʪʠ ʧʨʠʨʦʜʥʠʭ ʥʘʫʢʘ ʫʯʝʥʠʮʠ ʙʠ ʪʨʝʙʘʣʦ, 

ʧʨʝ ʩʚʝʛʘ, ʜʘ ʨʘʟʚʠʿʫ:  

ʈʘʟʫʤʝʚʘˁʝ ʬʫʥʜʘʤʝʥʪʘʣʥʠʭ ʥʘʫʯʥʠʭ ʠʜʝʿʘ; ʈʘʟʫʤʝʚʘˁʝ ʧʨʠʨʦʜʝ ʥʘʫʢʝ ʠ ʥʘʫʯʥʦʛ 

ʠʩʪʨʘʞʠʚʘˁʘ ʠ ʨʝʟʦʥʦʚʘˁʘ; ʅʘʫʯʥʝ ʢʦʤʧʝʪʝʥʮʠʿʝ ʩʘʢʫʧˀʘˁʘ ʠ ʫʧʦʪʨʝʙʝ ʧʦʜʘʪʘʢʘ; 

ɺʝʰʪʠʥʝ ʢʦʿʝ ʧʦʜʨʞʘʚʘʿʫ ʮʝʣʦʞʠʚʦʪʥʦ ʫʯʝˁʝ; ʉʧʦʩʦʙʥʦʩʪ ʢʦʤʫʥʠʢʘʮʠʿʝ 

ʫʧʦʪʨʝʙʦʤ ʦʜʛʦʚʘʨʘʿʫ˂ʝʛ ʿʝʟʠʢʘ ʠ ʨʘʟʥʦʚʨʩʥʠʭ ʥʘʯʠʥʘ ʧʨʝʟʝʥʪʦʚʘˁʘ ʠ 

ʇʨʝʧʦʟʥʘʚʘˁʝ ʠ ʧʨʦʮʝʥʫ ʜʦʧʨʠʥʦʩʘ ʥʘʫʢʝ ʜʨʫʰʪʚʫ ʠ ʥʘʯʠʥʘ ʥʘ ʢʦʿʠ ʿʝ 

ʫʧʦʪʨʝʙˀʝʥʘ ʫ ʪʝʭʥʦʣʦʛʠʿʠ ʠ ʠʥʞʝˁʝʨʩʪʚʫ. 
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IBSE ʧʨʠʩʪʫʧ, ʘʢʦ ʩʝ ʚʘˀʘʥʦ ʧʨʠʤʝˁʫʿʝ, ʥʫʜʠ ʤʦʛʫ˂ʥʦʩʪ ʧʦʩʪʠʟʘˁʘ ʥʘʚʝʜʝʥʠʭ ʮʠˀʝʚʘ 

ʟʥʘʪʥʦ ʫʩʧʝʰʥʠʿʝ ʥʝʛʦ ʧʨʠʤʝʥʦʤ ʪʨʘʜʠʮʠʦʥʘʣʥʦʛ ʧʨʠʩʪʫʧʘ ʥʘʩʪʘʚʠ ʠ ʫʯʝˁʫ ʫ ʦʙʣʘʩʪʠ 

ʧʨʠʨʦʜʥʠʭ ʥʘʫʢʘ
 
(Stobart, 2008).  

ʇʨʠʪʦʤ, ʤʦʨʘ ʧʦʩʪʦʿʘʪʠ ʢʨʠʪʠʯʢʘ ʨʝʟʝʨʚʠʩʘʥʦʩʪ, ʦʜʥʦʩʥʦ ʥʘʛʣʘʩʘʢ ʥʘ ʚʘˀʘʥʦʩʪʠ ʧʨʠʤʝʥʝ 

IBSE ʧʨʠʩʪʫʧʘ. ʂʦʤʧʣʝʢʩʥʦʩʪ IBSE ʧʨʠʩʪʫʧʘ ʧʨʘʪʠ ʥʠʟ ʚʘʞʥʠʭ ʠʟʘʟʦʚa. ɳʝʛʦʚʘ 

ʠʤʧʣʝʤʝʥʪʘʮʠʿʘ ʤʦʞʝ ʟʘʭʪʝʚʘʪʠ ʬʫʥʜʘʤʝʥʪʘʣʥʝ ʧʨʦʤʝʥʝ ʫ ʥʝʢʦʣʠʢʦ ʧʝʜʘʛʦʰʢʠʭ 

ʘʩʧʝʢʘʪʘ, ʧʦʯʝʚ ʦʜ ʘʨʘʥʞʠʨʘˁʘ ʧʨʦʩʪʦʨʘ ʟʘ ʫʯʝˁʝ (ʪʘʢʦ ʜʘ ʹʘʮʠ ʤʦʛʫ ʜʘ ʨʘʜʝ ʫ ʛʨʫʧʘʤʘ) 

ʜʦ ʧʠʪʘˁʘ ʢʦʿʝ ʧʦʩʪʘʚˀʘ ʥʘʩʪʘʚʥʠʢ, ʧʦʚʨʘʪʥʝ ʠʥʬʦʨʤʘʮʠʿʝ ʢʦʿʫ ʜʘʿʝ ʠ ʜʦʙʠʿʘ ʦʜ ʫʯʝʥʠʢʘ ʠ 

ʧʨʠʨʦʜʝ ˁʝʛʦʚʝ ʠʥʪʝʨʘʢʮʠʿʝ ʩʘ ˁʠʤʘ, ʢʘʦ ʠ ʫʯʝʥʠʯʢʝ ʤʝʹʫʩʦʙʥʝ ʠ ʠʥʪʝʨʘʢʮʠʿʝ ʩʘ 

ʧʨʝʜʤʝʪʠʤʘ ʠ ʬʝʥʦʤʝʥʠʤʘ ʢʦʿʝ ʠʩʧʠʪʫʿʫ. ɿʘʭʪʝʚʘʥʠ ʩʪʝʧʝʥ ʧʨʦʤʝʥʘ ʤʦʞʝ ʩʝ ʜʦʙʠʪʠ 

ʧʦʨʝʹʝˁʝʤ ʘʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ ʫ ʦʢʚʠʨʫ ʥʘʩʪʘʚʝ ʟʘʩʥʦʚʘʥʝ ʥʘ IBSE ʧʨʠʩʪʫʧʫ  ʠ ʦʥʝ 

ʟʘʩʥʦʚʘʥʝ ʥʘ ʪʨʘʥʩʤʠʩʠʚʥʦʤ (ʧʨʝʜʘʚʘʯʢʦʤ) ʧʨʠʩʪʫʧʫ, ʰʪʦ ʿʝ ʧʨʠʢʘʟʘʥʦ ʫ ʪʘʙʝʣʠ 5 (Harlen, 

2013). 

IBSE ʧʨʠʩʪʫʧ ʩʤʘʪʨʘ ʩʝ ʠʥʩʧʠʨʘʪʠʚʥʠʤ ʥʘʯʠʥʦʤ ʫʯʝˁʘ ʧʨʠʨʦʜʥʠʭ ʥʘʫʢʘ ʿʝʨ ʩʝ ʬʦʢʫʩʠʨʘ 

ʥʘ ʩʦʧʩʪʚʝʥʝ ʠʥʪʝʨʝʩʝ ʫʯʝʥʠʢʘ ʠ ʩʪʠʤʫʣʠʰʝ ʘʢʪʠʚʥʦ ʫʯʝˁʝ ʢʨʦʟ ʩʦʧʩʪʚʝʥʦ ʠʩʪʨʘʞʠʚʘˁʝ 

(Braund & Driver,  2005; Murphy & Beggs, 2003; Rocard et al., 2007). ʀʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʜʘ 

ʤʦʪʠʚʘʮʠʿʘ ʠ ʣʠʯʥʘ ʠʥʪʝʨʝʩʦʚʘˁʘ ʫʯʝʥʠʢʘ  ʧʦʟʠʪʠʚʥʦ ʫʪʠʯʫ ʥʘ ˁʠʭʦʚʘ ʧʦʩʪʠʛʥʫ˂ʘ  (Tella, 

2007) IBSE ʤʦʞʝ ʙʠʪʠ ʝʬʠʢʘʩʘʥ ʧʨʠʩʪʫʧ ʫ ʫʯʝˁʫ ʥʘʫʯʥʠʭ ʢʦʥʮʝʧʘʪʘ ʠ ʨʘʟʫʤʝʚʘˁʫ 

ʧʨʠʨʦʜʝ ʥʘʫʢʝ ʫ ʢʦʿʝʤ ʿʝ ʧʨʦʮʝʩ ʠʩʪʨʘʞʠʚʘˁʘ ʢˀʫʯʘʥ (Uum, Verhoeff & Peeters, 2016). 

IBSE ʧʨʠʩʪʫʧ ʜʦʟʚʦˀʘʚʘ ʫʯʝʥʠʮʠʤʘ ʜʘ ʨʘʟʚʠʿʫ ʥʘʫʯʥʝ ʢʦʥʮʝʧʪʝ ʧʨʠʨʦʜʥʠʭ ʧʦʿʘʚʘ 

(Minner, Levy, & Century, 2010) ʠ ʚʝʰʪʠʥʝ ʥʘʫʯʥʦʛ ʠʩʪʨʘʞʠʚʘˁʘ, ʢʘʦ ʰʪʦ ʿʝ ʬʦʨʤʫʣʠʩʘˁʝ 

ʠʩʪʨʘʞʠʚʘʯʢʠʭ ʧʠʪʘˁʘ (Zion, Cohen, & Amir, 2007). ʊʘʢʦʹʝ, ʫʯʝʥʠʮʠ ʩʪʠʯʫ ʟʥʘˁʘ ʦ ʪʦʤʝ 

ʢʘʢʦ ʩʝ ʢʦʥʩʪʨʫʠʰʫ ʥʘʫʯʥʘ ʟʥʘˁʘ (Khishfe & Abd-El-Khalick, 2002). 

ʇʝʜʘʛʦʰʢʠ ʦʢʚʠʨ IBSE ʧʨʠʩʪʫʧʘ ʥʘʩʪʘʚʠ ʦʜʥʦʩʠ ʩʝ ʥʘ ʮʠʢʣʫʩ ʫʯʝˁʘ (Levy et al., 2011). 

ʎʠʢʣʫʩ ʫʯʝˁʘ, ʦʨʠʛʠʥʘʣʥʦ ʧʨʝʜʣʦʞʝʥ ʦʜ ʩʪʨʘʥʝ ʂʘʨʧʣʫʩʘ (1967), ʧʨʝʜʩʪʘʚˀʘ ʿʝʜʥʫ ʦʜ 

ʚʘʞʥʠʭ ʥʘʩʪʘʚʥʠʭ ʩʪʨʘʪʝʛʠʿʘ ʥʘ ʢʦʿʦʿ ʩʝ ʟʘʩʥʠʚʘ ʫʯʝˁʘ ʧʫʪʝʤ ʠʩʪʨʘʞʠʚʘˁʘ. ʆʙʫʭʚʘʪʘ ʪʨʠ 

ʦʩʥʦʚʥʝ ʬʘʟʝ ʫʯʝʥʠʯʢʦʛ ʘʥʛʘʞʦʚʘˁʘ: ʠʩʪʨʘʞʠʚʘˁʝ (Ăexplorationñ), ʫʚʦʹʝˁʝ ʢʦʥʮʝʧʘʪʘ 

(Ăconcept introductionñ) ʠ ʧʨʦʰʠʨʠʚʘˁʝ ʠʜʝʿʘ - ʧʨʠʤʝʥʫ ʢʦʥʮʝʧʘʪʘ (Ăconcept applicationñ). 

ʆʚʝ ʬʘʟʝ ʫʢˀʫʯʫʿʫ ʛʣʘʚʥʝ ʧʦʩʪʘʚʢʝ ʇʠʿʘʞʝʦʚʝ ʪʝʦʨʠʿʝ ʢʦʛʥʠʪʠʚʥʦʛ ʨʘʟʚʦʿʘ ʩʘ ʧʦʩʝʙʥʠʤ 

ʦʩʚʨʪʦʤ ʥʘ ʦʭʨʘʙʨʠʚʘˁʝ ʫʯʝʥʠʢʘ ʜʘ ʢʦʨʠʩʪʝ ʩʦʧʩʪʚʝʥʝ ʤʝʥʪʘʣʥʝ ʧʨʦʮʝʩʝ ʬʦʨʤʠʨʘˁʘ 

ʢʦʥʮʝʧʘʪʘ ʠ ʨʝʰʘʚʘˁʘ ʧʨʦʙʣʝʤʘ ʫ ʩʚʨʭʫ ʧʦʚʝ˂ʘˁʘ ʝʬʠʢʘʩʥʦʩʪʠ ʫʯʝˁʘ. 
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ʊɸɹɽʃɸ 5. ʈʘʟʣʠʯʠʪʝ ʘʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʧʨʠʩʪʫʧʘ ʥʘʩʪʘʚʠ (IBSE/ʪʨʘʥʩʤʠʩʠʚʥʘ 

ʥʘʩʪʘʚʘ) 

ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

IBSE ʧʨʠʩʪʫʧ ʥʘʩʪʘʚʠ          ʊʨʘʥʩʤʠʩʠʚʥʘ ʥʘʩʪʘʚʘ 

¶ ʋʯʝʥʠʮʠ ʩʝ ʘʥʛʘʞʫʿʫ ʫ ʨʝʰʘʚʘˁʫ 

ʧʠʪʘˁʘ ʢʦʿʘ ʠʜʝʥʪʠʬʠʢʫʿʫ ʢʘʦ 

ʩʚʦʿʘ ʯʘʢ ʠ ʢʘʜʘ ʠʭ ʿʝ ʧʦʩʪʘʚʠʦ 

ʥʘʩʪʘʚʥʠʢ; 

¶ ʅʝ ʟʥʘʿʫ ʦʜʛʦʚʦʨ ʥʘ ʧʠʪʘˁʝ ʢʦʿʝ 

ʠʩʪʨʘʞʫʿʫ; 

¶ ɼʦʚʦˀʥʦ ʟʥʘʿʫ ʦ ʪʝʤʠ ʢʦʿʘ ʿʝ 

ʫʢˀʫʯʝʥʘ ʫ ʧʠʪʘˁʝ; 

¶ ɼʘʿʫ ʧʨʝʪʧʦʩʪʘʚʢʝ ʟʘʩʥʦʚʘʥʝ ʥʘ 

ʩʚʦʿʠʤ ʠʜʝʿʘʤʘ ʧʨʦʠʩʪʝʢʣʠʤ ʫ ʚʝʟʠ 

ʪʝʤʝ; 

¶ ʋʯʝʩʪʚʫʿʫ ʫ ʧʣʘʥʠʨʘˁʫ ʠʩʪʨʘʞʠʚʘˁʘ 

ʢʦʿʝ ʠʤʘ ʟʘ ʮʠˀ ʪʝʩʪʠʨʘˁʝ ˁʠʭʦʚʠʭ 

ʧʨʝʜʚʠʹʘˁʘ; 

¶ ʉʘʤʠ ʨʝʘʣʠʟʫʿʫ ʠʩʪʨʘʞʠʚʘˁʝ; 

¶ ʋʧʦʪʨʝʙˀʘʚʘʿʫ ʠʟʚʦʨʝ ʠ 

ʤʝʪʦʜʝ ʩʘʢʫʧˀʘˁʘ ʧʦʜʘʪʘʢʘ 

ʨʝʣʝʚʘʥʪʥʠʭ ʟʘ ʧʨʦʚʝʨʫ 

ʩʚʦʿʠʭ ʧʨʝʜʚʠʹʘˁʘ; 

¶ ɼʠʩʢʫʪʫʿʫ ʦ ʦʥʦʤ ʰʪʦ ʩʫ ʧʨʦʥʘʰʣʠ ʫ 

ʦʜʥʦʩʫ ʥʘ ʩʚʦʿʘ ʧʦʯʝʪʥʘ ʦʯʝʢʠʚʘˁʘ ʠ 

ʧʨʝʜʚʠʹʘˁʘ; 

¶ ʀʟʚʣʘʯʝ ʟʘʢˀʫʯʢʝ ʠ ʧʦʢʫʰʘʚʘʿʫ ʜʘ ʠʭ 

ʠʩʢʦʨʠʩʪʝ ʧʨʠ ʦʙʿʘʰˁʝˁʫ ʦʥʦʛ ʰʪʦ 

ʩʫ ʥʘʰʣʠ; 

¶ ʇʦʨʝʜʝ ʩʚʦʿʝ ʥʘʣʘʟʝ ʠ ʟʘʢˀʫʯʢʝ ʩ 

ʦʥʠʤ ʰʪʦ ʩʫ ʥʘʰʣʠ ʠ ʟʘʢˀʫʯʠʣʠ 

ʜʨʫʛʠ; 

¶ ɺʦʜʝ ʟʘʙʝʣʝʰʢʝ ʠ ʜʨʫʛʝ ʚʨʩʪʝ 

ʝʚʠʜʝʥʮʠʿʝ ʪʦʢʦʤ ʩʚʦʛ ʨʘʜʘ. 

¶ ʋʯʝʥʠʮʠ ʩʣʝʜʝ ʫʧʫʪʩʪʚʘ ʜʘʪʘ ʫ ʫ˅ʙʝʥʠʢʫ 

ʠʣʠ ʦʜ ʩʪʨʘʥʝ ʥʘʩʪʘʚʥʠʢʘ ʫʟ ʥʝʟʥʘʪʥʫ 

ʧʘʞʫˁ ʧʦʩʚʝ˂ʝʥʫ ʦʥʦʤʝ ʰʪʦ ʨʘʜʝ ʫ 

ʢʦʥʪʝʢʩʪ ʧʦʢʫʰʘʿʘ ʜʘʚʘˁʘ ʦʜʛʦʚʦʨʘ; 

¶ ʄʦʛʫ ʜʘ ʧʨʦʯʠʪʘʿʫ ʦ ʥʘʯʠʥʫ 

ʚʦʹʝˁʘ ʠʩʪʨʘʞʠʚʘˁʘ, ʘʣʠ ʠʤ ʩʝ 

ʧʨʫʞʘʿʫ ʥʝʟʥʘʪʥʝ ʤʦʛʫ˂ʥʦʩʪʠ ʜʘ 

ʛʘ ʠ ʩʘʤʠ ʠʩʢʫʩʝ ʢʘʦ ʧʨʦʮʝʩ; 

¶ ʄʦʛʫ ʜʘ ʧʦʩʤʘʪʨʘʿʫ ʥʘʩʪʘʚʥʠʢʦʚʫ 

ʜʝʤʦʥʩʪʨʘʮʠʿʫ ʘʣʠ ʥʝ ʤʦʨʘʿʫ ʜʘ 

ʨʘʟʫʤʝʿʫ ʨʘʟʣʦʛʝ ʟʙʦʛ ʢʦʿʠʭ ʿʝ ʦʥʘ ʠ 

ʫʨʘʹʝʥʘ; 

¶ ʇʨʠ ʧʨʘʢʪʠʯʥʦʿ ʨʝʘʣʠʟʘʮʠʿʠ 

ʘʢʪʠʚʥʦʩʪʠ ʩʣʝʜʝ ʜʘʪʝ 

ʠʥʩʪʨʫʢʮʠʿʝ ʫʟ ʥʝʟʥʘʪʥʦ 

ʩʘʤʦʩʪʘʣʥʦ ʨʘʟʤʠʰˀʘˁʝ ʦ 

ʦʥʦʤ ʰʪʦ ʩʝ ʨʘʜʠ; 

¶ ɽʢʩʧʝʨʠʤʝʥʪʠ ʢʦʿʝ ʠʟʚʦʜʝ ʠʣʠ 

ʧʦʩʤʘʪʨʘʿʫ ʩʫ ʜʠʟʘʿʥʠʨʘʥʠ ʪʘʢʦ ʜʘ 

ʧʦʪʚʨʜʝ ʚʝ˂ ʧʦʟʥʘʪ ʟʘʢˀʫʯʘʢ 

(Ăʝʢʩʧʝʨʠʤʝʥʪʦʤ ʩʝ ʜʦʢʘʟʫʿʝ ʜʘ éñ); 

¶ ʅʝ ʟʥʘʿʫ ʫʚʝʢ ʟʘʰʪʦ ʩʫ ʧʨʝʜʫʟʝʪʠ ʥʝʢʠ 

ʢʦʨʘʮʠ ʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʠʣʠ ʠʩʪʨʘʞʠʚʘˁʫ; 

¶ ʇʠʰʫ ʠʟʚʝʰʪʘʿ ʦ ʠʩʪʨʘʞʠʚʘˁʫ ʫ 

ʩʪʨʫʢʪʫʨʠʨʘʥʦʿ ʬʦʨʤʠ, ʢʦʧʠʨʘʿʫ˂ʠ ʛʘ 

ʯʝʩʪʦ ʠʟ ʢˁʠʛʝ ʠʣʠ ʜʠʢʪʠʨʘˁʝʤ ʦʜ 

ʩʪʨʘʥʝ ʥʘʩʪʘʚʥʠʢʘ; 

¶ ɹʝʣʝʞʝ Ăʧʨʘʚʠ ʦʜʛʦʚʦʨñ ʯʘʢ ʠ ʢʘʜʘ ʥʠʩʫ 

ʦʧʘʟʠʣʠ ʦʥʦ ʰʪʦ ʿʝ ʪʨʝʙʘʣʦ ʜʘ ʩʝ ʜʝʩʠ; 

¶ ʈʘʜʝ ʥʝʟʘʚʠʩʥʦ ʠʣʠ ʫ ʧʘʨʫ ʠ ʥʝʤʘʿʫ 

ʭʨʘʙʨʦʩʪʠ ʜʘ ʧʦʢʨʝʥʫ ʜʠʩʢʫʩʠʿʫ ʦ ʩʚʦʤ 

ʨʘʜʫ. 

 

ʋ ʬʘʟʠ ʠʩʪʨʘʞʠʚʘˁʘ, ʫʯʝʥʠʮʠ ʢʨʦʟ ʧʨʘʢʪʠʯʥʝ ʘʢʪʠʚʥʦʩʪʠ ʧʨʠʢʫʧˀʘʿʫ ʧʦʜʘʪʢʝ ʦ ʥʘʫʯʥʠʤ 

ʬʝʥʦʤʝʥʠʤʘ. ʀʩʪʨʘʞʠʚʘˁʝ ʠʟʘʟʠʚʘ ʦʜʨʝʹʝʥʠ ʥʠʚʦ ʥʝʨʘʚʥʦʪʝʞʝ ʠʣʠ ʢʦʛʥʠʪʠʚʥʦʛ 
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ʢʦʥʬʣʠʢʪʘ ʢʦʜ ʫʯʝʥʠʢʘ, ʜʦʢ ʧʦʢʫʰʘʚʘʿʫ ʜʘ ʥʘʹʫ ʩʤʠʩʘʦ ʫ ʦʥʦʤʝ ʰʪʦ ʩʫ ʫʦʯʠʣʠ ʠ ʠʩʢʫʩʠʣʠ 

ʠ ʜʘ ʪʦ ʧʦʚʝʞʫ ʩʘ ʚʝ˂ ʧʦʩʪʦʿʝ˂ʠʤ ʢʦʥʮʝʧʪʠʤʘ ʠ ʰʝʤʘʤʘ ʨʝʟʦʥʦʚʘˁʘ.  

ʋ ʩʣʝʜʝ˂ʦʿ ʬʘʟʠ, ʪʦʢʦʤ ʫʚʦʹʝˁʘ ʢʦʥʮʝʧʘʪʘ, ʥʘʩʪʘʚʥʠʢ ʥʘʚʦʜʠ ʫʯʝʥʠʢʝ ʥʘ ʦʨʛʘʥʠʟʦʚʘˁʝ ʠ 

ʧʨʝʟʝʥʪʘʮʠʿʫ ʧʨʠʢʫʧˀʝʥʠʭ ʧʦʜʘʪʘʢʘ. ʂʦʨʠʰ˂ʝˁʝʤ ʧʦʜʘʪʘʢʘ, ʢʨʦʟ ʤʝʹʫʩʦʙʥʫ 

ʢʦʤʫʥʠʢʘʮʠʿʫ, ʫʟ ʠʟʣʘʛʘˁʝ ʠʜʝʿʘ ʠ ʟʘʢˀʫʯʘʢʘ ʠ ʧʦʚʨʘʪʥʫ ʠʥʬʦʨʤʘʮʠʿʫ ʦʜ ʥʘʩʪʘʚʥʠʢʘ, 

ʜʦʣʘʟʠ ʜʦ ʫʚʦʹʝˁʘ ʥʘʫʯʥʠʭ ʢʦʥʮʝʧʘʪʘ. ʅʘʢʦʥ ʰʪʦ ʩʫ ʫʯʝʥʠʮʠ ʧʦʩʪʠʛʣʠ ʨʘʟʫʤʝʚʘˁʝ 

ʢʦʥʮʝʧʪʘ, ʥʘʩʪʘʚʥʠʢ ʠʤ ʤʦʞʝ ʜʘʪʠ ʦʜʛʦʚʘʨʘʿʫ˂ʫ ʥʘʫʯʥʫ ʪʝʨʤʠʥʦʣʦʛʠʿʫ ʠʣʠ ʦʟʥʘʢʝ.  

ʋ ʪʨʝ˂ʦʿ ʬʘʟʠ, ʪʦʢʦʤ ʧʨʠʤʝʥʝ ʢʦʥʮʝʧʘʪʘ, ʫʯʝʥʠʮʠ ʧʨʦʜʫʙˀʫʿʫ ʩʚʦʿʝ ʨʘʟʫʤʝʚʘˁʝ 

ʢʦʨʠʰ˂ʝˁʝʤ ʢʦʥʮʝʧʪʘ ʫ ʨʘʟʣʠʯʠʪʠʤ ʢʦʥʪʝʢʩʪʠʤʘ. ʅʘʩʪʘʚʥʠʮʠ ʤʦʛʫ ʦʤʦʛʫ˂ʠʪʠ ʧʨʠʤʝʥʫ 

ʢʦʥʮʝʧʘʪʘ ʢʦʨʠʰ˂ʝˁʝʤ ʨʘʯʫʥʘʨʩʢʠʭ ʧʨʦʛʨʘʤʘ, ʚʠʜʝʦ ʩʥʠʤʘʢʘ, ʯʠʪʘˁʘ, ʣʘʙʦʨʘʪʦʨʠʿʩʢʠʭ 

ʠʩʧʠʪʠʚʘˁʘ, ʜʝʤʦʥʩʪʨʘʮʠʿʘ ʠʣʠ ʜʠʩʢʫʩʠʿʝ. ʂʨʦʟ ʘʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝ, ʫʯʝʥʠʮʠ ʦʨʛʘʥʠʟʫʿʫ 

ʢʦʥʮʝʧʪ ʫ ʦʜʥʦʩʫ ʥʘ ʦʥʦ ʰʪʦ ʠʤ ʿʝ ʚʝ˂ ʧʦʟʥʘʪʦ ʠ ʜʦʜʘʪʥʦ ʚʝʟʫʿʫ ʢʦʥʮʝʧʪ ʟʘ ʩʪʚʘʨʥʘ 

ʠʩʢʫʩʪʚʘ.  

ɺʘʞʥʦ ʿʝ ʜʘ ʪʦʢʦʤ ʮʠʢʣʫʩʘ ʫʯʝˁʘ ʫʯʝʥʠʮʠ ʨʘʜʝ ʫ ʢʦʣʘʙʦʨʘʪʠʚʥʠʤ ʛʨʫʧʘʤʘ; ʜʘ 

ʧʨʝʜʩʪʘʚˀʘʿʫ ʧʦʜʘʪʢʝ ʠ ʜʘʿʫ ʠʥʪʝʨʧʨʝʪʘʮʠʿʝ ʫ ʨʘʟʣʠʯʠʪʠʤ ʦʙʣʠʮʠʤʘ (ʛʨʘʬʠʢʦʥʠ, ʪʘʙʝʣʝ, 

ʧʠʩʤʝʥʠ ʠʣʠ ʫʩʤʝʥʠ ʦʧʠʩʠ); ʜʘ ʩʝ ʫʢˀʫʯʫʿʫ ʫ ʘʢʪʠʚʥʠ ʜʠʩʢʫʨʩ ʩʘ ʜʨʫʛʠʤ ʫʯʝʥʠʮʠʤʘ ʠ 

ʥʘʩʪʘʚʥʠʢʦʤ. ʅʘʩʪʘʚʥʠʢ ʦʙʣʠʢʫʿʝ ʧʨʦʮʝʩ ʫʯʝˁʘ ʧʦʩʪʘʚˀʘʿʫ˂ʠ ʧʦʜʩʪʠʮʘʿʥʘ ʧʠʪʘˁʘ, ʙʝʟ 

ʦʪʢʨʠʚʘˁʘ ʢʦʥʮʝʧʪʘ ʠ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʪʝʨʤʠʥʦʣʦʛʠʿʝ, ʜʦʢ ʫʯʝʥʠʮʠ ʥʝ ʢʦʥʩʪʨʫʠʰʫ ʠ ʥʝ 

ʦʙʿʘʩʥʝ ʩʚʦʿʘ ʩʭʚʘʪʘˁʘ. 

ʀʩʪʨʘʞʠʚʘˁʘ ʩʫ ʧʦʢʘʟʘʣʘ ʜʘ ʿʝ ʮʠʢʣʫʩ ʫʯʝˁʘ ʚʝʦʤʘ ʝʬʠʢʘʩʘʥ ʫ ʦʤʦʛʫ˂ʘʚʘˁʫ ʫʯʝʥʠʮʠʤʘ 

ʜʘ ʬʦʨʤʠʨʘʿʫ ʥʘʫʯʥʝ ʢʦʥʮʝʧʪʝ ʠ ʨʘʟʚʠʿʘʿʫ ʚʝʰʪʠʥʝ ʨʝʟʦʥʦʚʘˁʘ (Bybee et al., 2006). ʊʘʢʦʹʝ, 

ʧʦʢʘʟʘʣʦ ʩʝ ʜʘ ʿʝ ʮʠʢʣʫʩ ʫʯʝˁʘ ʜʝʣʦʪʚʦʨʘʥ ʠ ʫ ʧʦʩʪʠʟʘˁʫ ʩʨʦʜʥʦʛ ʮʠˀʘ: ʧʨʝʣʘʩʢʘ ʦʜ 

ʟʜʨʘʚʦʨʘʟʫʤʩʢʠʭ ʧʦʛʣʝʜʘ ʥʘ ʩʚʝʪ ʢʘ ʥʘʫʯʥʠʤ ʢʦʥʮʝʧʪʠʤʘ, ʠʟʤʝʹʫ ʦʩʪʘʣʦʛ ʠ ʢʘʜ ʿʝ ʫ 

ʧʠʪʘˁʫ ʢʦʥʮʝʧʪ ʧʣʠʚʘˁʘ ʠ ʪʦˁʝˁʘ ʪʝʣʘ (Gang, 1995).  

ɱʝʜʘʥ ʦʜ ʥʦʚʠʿʠʭ ʤʦʜʝʣʘ ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʦʨʠʛʠʥʘʣʥʦʤ ʂʘʨʧʣʫʩʦʚʦʤ ʮʠʢʣʫʩʫ ʫʯʝˁʘ ʿʝ Ă5ɽñ 

(Bybee, 1997). ʆʥ ʦʙʫʭʚʘʪʘ ʩʣʝʜʝ˂ʝ ʬʘʟʝ:  

¶ Engagement - ʠʟʘʟʠʚʘˁʝ ʠʥʪʝʨʝʩʦʚʘˁʘ ʫʯʝʥʠʢʘ ʠ ʧʦʩʪʘʚˁʘˁʝ ʧʨʦʙʣʝʤʘ ʫʟ 

ʧʦʚʝʟʠʚʘˁʝ ʩʘ ˁʠʭʦʚʠʤ ʧʨʝʪʭʦʜʥʠʤ ʟʥʘˁʝʤ;  

¶ Exploration - ʧʦʩʪʘʚˀʘˁʝ ʭʠʧʦʪʝʟʘ, ʧʣʘʥʠʨʘˁʝ ʠʩʪʨʘʞʠʚʘˁʘ, ʠʩʧʠʪʠʚʘˁʝ ʨʝʩʫʨʩʘ, 

ʧʨʠʢʫʧˀʘˁʝ ʧʦʜʘʪʘʢʘ ʠ ˁʠʭʦʚʘ ʘʥʘʣʠʟʘ;  

¶ Explanation - ʫʯʝʥʠʢ ʨʘʟʿʘʰˁʘʚʘ ʦʥʦ ʰʪʦ ʿʝ ʨʘʟʫʤʝʦ, ʜʝʣʠ ʠʥʬʦʨʤʘʮʠʿʝ ʦ ʪʦʤʝ ʩʘ 

ʜʨʫʛʠʤ ʫʯʝʥʠʮʠʤʘ ʠ ʥʘʩʪʘʚʥʠʢʦʤ ʫ ʨʘʟʥʠʤ ʦʙʣʠʮʠʤʘ ʜʘ ʙʠ ʜʦʙʠʦ ʧʦʚʨʘʪʥʫ 
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ʠʥʬʦʨʤʘʮʠʿʫ, ʬʦʨʤʫʣʠʰʝ ʫʦʧʰʪʘʚʘˁʘ, ʘʥʘʣʠʟʠʨʘ ʠʭ ʠ ʧʦʙʦˀʰʘ ʪʿ. ʬʦʨʤʠʨʘ ʥʦʚʝ 

ʢʦʥʮʝʧʪʝ ʠ ʚʝʰʪʠʥʝ;  

¶ Elaboration - ʩʧʨʦʚʦʹʝˁʝ ʘʢʪʠʚʥʦʩʪʠ ʢʦʿʝ ʦʤʦʛʫ˂ʘʚʘʿʫ ʫʯʝʥʠʮʠʤʘ ʜʘ ʬʦʨʤʠʨʘʥʝ 

ʢʦʥʮʝʧʪʝ ʧʨʠʤʝʥʝ ʫ ʨʘʟʣʠʯʠʪʠʤ ʢʦʥʪʝʢʩʪʠʤʘ ʠ ʜʘ ʧʨʦʰʠʨʝ ʩʚʦʿʝ ʠʜʝʿʝ ʠ 

ʨʘʟʫʤʝʚʘˁʝ, ʪʿ. ʦʤʦʛʫ˂ʘʚʘˁʝ ʪʨʘʥʩʬʝʨʘ ʫʯʝˁʘ; 

¶ Evaluation - ʦʮʝˁʠʚʘˁʝ ʟʥʘˁʘ, ʚʝʰʪʠʥʘ ʠ ʩʧʦʩʦʙʥʦʩʪʠ, ʦʜʥʦʩʥʦ ʝʬʝʢʪʠʚʥʦʩʪʠ 

ʫʯʝˁʘ.  

ʄʦʜʝʣʠ ʫʯʝˁʘ ʟʘʩʥʦʚʘʥʠ ʥʘ ʮʠʢʣʫʩʫ ʫʯʝˁʘ ʩʪʘʣʥʦ ʩʝ ʫʥʘʧʨʝʹʫʿʫ. ɱʝʜʘʥ ʦʜ ˁʠʭ ʿʝ 

ʧʨʦʰʠʨʝʥʘ ʚʝʨʟʠʿʘ ʧʨʝʪʭʦʜʥʦ ʦʧʠʩʘʥʦʛ ʤʦʜʝʣʘ - Ă7ɽñ (Elicit, Engage, Explore, Explain, 

Elaborate, Evaluate, Extend) ʫ ʢʦʿʦʿ ʩʫ ʥʘʯʠˁʝʥʝ ʦʜʨʝʹʝʥʝ ʠʟʤʝʥʝ ʜʘ ʙʠ ʩʝ ʥʘʛʣʘʩʠʣʘ 

ʚʘʞʥʦʩʪ ʧʦʿʝʜʠʥʠʭ ʝʣʝʤʝʥʘʪʘ ʧʨʝʪʭʦʜʥʦʛ ʤʦʜʝʣʘ: ʧʨʝ ʩʚʝʛʘ ʧʨʚʝ ʬʘʟʝ ʛʜʝ ʩʝ ʜʦʜʘʪʥʦ 

ʠʥʩʠʩʪʠʨʘ ʥʘ ʫʪʚʨʹʠʚʘˁʫ (ʠʟʘʟʠʚʘˁʫ) ʧʦʩʪʦʿʝ˂ʠʭ ʫʯʝʥʠʯʢʠʭ ʢʦʥʮʝʧʮʠʿʘ ʦ ʥʝʢʦʿ ʧʦʿʘʚʠ 

(elicit) ʠ ʜʦʜʘʚʘˁʝ ʬʘʟʝ extend ʢʦʿʘ ʦʤʦʛʫ˂ʘʚʘ ʥʝ ʩʘʤʦ Ăʙʣʠʟʘʢñ ʪʨʘʥʩʬʝʨ ʫʯʝˁʘ, ʚʝ˂ ʠ 

ʧʨʠʤʝʥʫ ʟʥʘˁʘ ʫ ʩʠʪʫʘʮʠʿʘʤʘ ʠ ʟʘʜʘʮʠʤʘ ʢʦʿʠ ʥʠʩʫ ʜʠʨʝʢʪʥʦ ʫʚʝʞʙʘʚʘʥʠ (Eisenkraft, 

2003). 

ɸʫʪʦʨʠ ʫʢʘʟʫʿʫ ʥʘ ʥʝʢʦʣʠʢʦ ʥʠʚʦʘ ʠʩʪʨʘʞʠʚʘʯʢʠʭ ʘʢʪʠʚʥʦʩʪʠ ʫ ʦʢʚʠʨʫ IBSE ʧʨʠʩʪʫʧʘ 

ʥʘʩʪʘʚʠ: ʩʪʨʫʢʪʫʨʠʨʘʥʝ, ʚʦʹʝʥʝ ʠ ʦʪʚʦʨʝʥʝ ʘʢʪʠʚʥʦʩʪʠ, ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʩʪʝʧʝʥʘ 

ʩʘʤʦʩʪʘʣʥʦʩʪʠ ʫʯʝʥʠʢʘ ʫ ʧʦʿʝʜʠʥʠʤ ʬʘʟʘʤʘ ʠʩʪʨʘʞʠʚʘʯʢʦʛ ʮʠʢʣʫʩʘ, ʦʜʥʦʩʥʦ ʚʨʩʪʝ 

ʘʥʛʘʞʦʚʘˁʘ ʥʘʩʪʘʚʥʠʢʘ ʫ ʪʦʤ ʧʨʦʮʝʩʫ  (Zion, Cohen & Amir, 2007). ʋʦʧʰʪʝ ʫʟʝʚ, ʧʦʩʪʦʿʠ 

ʥʝʢʦʣʠʢʦ ʢʦʨʘʢʘ ʫ ʠʩʪʨʘʞʠʚʘʯʢʦʤ ʮʠʢʣʫʩʫ. ʊʦ ʩʫ ʠʩʪʨʘʞʠʚʘʯʢʦ ʧʠʪʘˁʝ, ʭʠʧʦʪʝʟʝ, 

ʥʝʧʦʩʨʝʜʥʦ ʠʩʪʨʘʞʠʚʘˁʝ, ʥʧʨ. ʝʢʩʧʝʨʠʤʝʥʪʠʩʘˁʝ, ʘʥʘʣʠʟʘ, ʤʦʜʝʣʦʚʘˁʝ ʠ ʝʚʘʣʫʘʮʠʿʘ 

ʨʝʰʝˁʘ (White, Shimoda & Frederiksen, 1999). 

ʋ ʩʪʨʫʢʪʫʨʠʨʘʥʦʤ ʠʩʪʨʘʞʠʚʘˁʫ ʧʠʪʘˁʘ ʠ ʧʦʩʪʫʧʘʢ ʠʩʪʨʘʞʠʚʘˁʘ ʧʨʝʜʦʯʝʥʠ ʩʫ ʦʜ ʩʪʨʘʥʝ 

ʥʘʩʪʘʚʥʠʢʘ, ʜʦʢ ʫʯʝʥʠʮʠ ʬʦʨʤʠʨʘʿʫ ʦʙʿʘʰˁʝˁʝ ʥʘ ʦʩʥʦʚʫ ʧʨʠʢʫʧˀʝʥʠʭ ʠ ʘʥʘʣʠʟʠʨʘʥʠʭ 

ʧʦʜʘʪʘʢʘ. ɺʦʹʝʥʦ ʠʩʪʨʘʞʠʚʘˁʝ ʧʦʜʨʘʟʫʤʝʚʘ ʜʘ ʥʘʩʪʘʚʥʠʢ ʧʦʩʪʘʚˀʘ ʠʩʪʨʘʞʠʚʘʯʢʘ ʧʠʪʘˁʘ, 

ʜʦʢ ʫʯʝʥʠʮʠ ʦʩʤʠʰˀʘʚʘʿʫ ʧʦʩʪʫʧʘʢ ʪʝʩʪʠʨʘˁʘ ʭʠʧʦʪʝʟʘ, ʧʨʠʢʫʧˀʘʿʫ ʠ ʘʥʘʣʠʟʠʨʘʿʫ 

ʧʦʜʘʪʢʝ, ʜʦʥʦʩʝ, ʧʨʝʟʝʥʪʫʿʫ ʠ ʝʚʘʣʫʠʨʘʿʫ ʟʘʢˀʫʯʢʝ. ʅʘ ʥʘʿʚʠʰʝʤ ʥʠʚʦʫ, ʫʯʝʥʠʮʠ ʚʦʜʝ 

ʦʪʚʦʨʝʥʘ ʠʩʪʨʘʞʠʚʘˁʘ, ʰʪʦ ʩʝ ʦʜʥʦʩʠ ʥʘ ʩʘʤʦʩʪʘʣʥʦ ʬʦʨʤʫʣʠʩʘˁʝ ʠʩʪʨʘʞʠʚʘʯʢʠʭ ʧʠʪʘˁʘ 

ʠ ʩʘʤʦʩʪʘʣʥʦ ʨʝʘʣʠʟʦʚʘˁʝ ʠʩʪʨʘʞʠʚʘˁʘ. ʂʦʤʙʠʥʦʚʘʥʠ ʧʨʠʩʪʫʧ ʧʦʜʨʘʟʫʤʝʚʘ ʨʘʟʣʠʯʠʪ, 

ʤʘˁʠ ʠʣʠ ʚʝ˂ʠ, ʫʪʠʮʘʿ ʥʘʩʪʘʚʥʠʢʘ ʫ ʧʦʿʝʜʠʥʠʤ ʢʦʨʘʮʠʤʘ ʠʩʪʨʘʞʠʚʘʯʢʦʛ ʮʠʢʣʫʩʘ (Levy et 

al., 2011). 

ʅʘ ʢʨʘʿʫ, ʪʨʝʙʘ ʨʝ˂ʠ ʜʘ ʠʘʢʦ ʠʩʪʨʘʞʠʚʘˁʘ ʦ ʝʬʠʢʘʩʥʦʩʪʠ IBSE ʧʨʠʩʪʫʧʘ ʥʘʩʪʘʚʠ 

ʧʦʚʨʝʤʝʥʦ ʦʙʫʭʚʘʪʘʿʫ ʤʝʰʦʚʠʪʝ ʠʣʠ ʥʝʛʘʪʠʚʥʝ ʨʝʟʫʣʪʘʪʝ, ʧʨʝʦʚʣʘʹʫʿʫ˂ʠ ʟʘʢˀʫʯʘʢ ʿʝʩʪʝ ʜʘ 

ʧʦʩʪʦʿʠ ʜʦʚʦˀʥʦ ʜʦʢʘʟʘ ʦ ʟʥʘʯʘʿʥʦʤ ʜʦʙʠʪʢʫ ʫ ʫʯʝˁʫ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʪʨʘʜʠʮʠʦʥʘʣʥʦʤ 

ʧʨʝʜʘʚʘʯʢʦʤ ʥʘʩʪʘʚʦʤ ʧʨʠʨʦʜʥʠʭ ʥʘʫʢʘ (Anderson, 2002; Harlen, 2013; Levy et al., 2011). 
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ʆʙʠʤʥʘ ʩʠʥʪʝʟʘ ʨʝʟʫʣʪʘʪʘ ʠʩʪʨʘʞʠʚʘˁʘ ʠʟʤʝʹʫ 1984. ʠ 2002. ʛʦʜʠʥʝ ʧʦʢʘʟʘʣʘ ʿʝ ʿʘʩʘʥ ʠ 

ʢʦʥʟʠʩʪʝʥʪʘʥ ʪʨʝʥʜ ʤʝʹʫ 138 ʩʪʫʜʠʿʘ ʫ ʢʦʨʠʩʪ ʧʦʟʠʪʠʚʥʠʭ ʨʝʟʫʣʪʘʪʘ ʫʯʝˁʘ ʧʨʠʤʝʥʦʤ 

IBSE ʧʨʠʩʪʫʧʘ, ʦʜʥʦʩʥʦ ʧʨʘʢʩʝ ʟʘʩʥʦʚʘʥʝ ʥʘ ʠʩʪʨʘʞʠʚʘˁʠʤʘ ʠ ʧʨʠʤʝʥʠ ʩʪʨʘʪʝʛʠʿʘ ʢʦʿʝ 

ʥʘʛʣʘʰʘʚʘʿʫ ʘʢʪʠʚʥʦ ʨʘʟʤʠʰˀʘˁʝ ʫʯʝʥʠʢʘ ʠ ʦʜʛʦʚʦʨʥʦʩʪ ʟʘ ʫʯʝˁʝ, ʢʦʿʠ ʿʝ ʫ ʩʢʣʘʜʫ 

ʦʯʝʢʠʚʘˁʠʤʘ ʦʥʠʭ ʢʦʿʠ ʠʤʘʿʫ ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʠ ʧʦʛʣʝʜ ʥʘ ʦʙʨʘʟʦʚʥʠ ʧʨʦʮʝʩ (Minner, 

Levy & Century, 2010). ʈʘʜ ɺʠʣʩʦʥ ʠ ʩʘʨʘʜʥʠʢʘ (Wilson et al., 2010) ʪʘʢʦʹʝ ʧʦʢʘʟʫʿʝ 

ʨʘʩʪʫ˂ʠ ʪʨʝʥʜ ʜʦʢʘʟʘ ʫ ʢʦʨʠʩʪ ʝʬʠʢʘʩʥʦʩʪʠ IBSE ʧʨʠʩʪʫʧʘ. ʋ ʪʦʤ ʢʦʥʪʝʢʩʪʫ, ʠʩʪʨʘʞʠʚʘʯʠ 

ʩʝ ʪʨʝʥʫʪʥʦ ʚʠʰʝ ʙʘʚʝ ʬʘʢʪʦʨʠʤ ʢʦʿʠ ʫʪʠʯʫ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪ IBSE ʥʝʛʦ ʩʘʤʠʤ ʧʦʨʝʹʝˁʝʤ 

IBSE ʩʘ ʪʨʘʜʠʮʠʦʥʘʣʥʦʤ ʥʘʩʪʘʚʦʤ. ʆʚʠ ʬʘʢʪʦʨʠ ʩʝ ʤʦʛʫ ʦʜʥʦʩʠʪʠ ʥʘ ʠʩʢʫʩʪʚʘ ʠ 

ʢʦʥʮʝʧʮʠʿʝ ʫʯʝʥʠʢʘ (ʥʧʨ. ʫʟʨʘʩʪ, ʠʜʝʿʝ ʦ ʧʨʠʨʦʜʠ ʥʘʫʢʝ ʠ ʫʯʝˁʘ, ʠʩʢʫʩʪʚʦ ʢʦʨʠʰ˂ʝˁʘ 

ʪʝʭʥʦʣʦʛʠʿʝ), ʠʩʢʫʩʪʚʘ ʥʘʩʪʘʚʥʠʢʘ (ʥʧʨ. ʟʥʘˁʝ ʠ ʫʚʝʨʝˁʘ ʦ ʥʘʩʪʘʚʠ ʠ ʫʯʝˁʫ, ʠʩʢʫʩʪʚʦ 

ʧʨʦʬʝʩʠʦʥʘʣʥʦʛ ʨʘʟʚʦʿʘ ʫʩʤʝʨʝʥʦʛ ʥʘ ʠʩʪʨʘʞʠʚʘˁʝ, ʩʘʨʘʜˁʘ ʩʘ ʥʘʩʪʘʚʥʠʮʠʤʘ ʢʦʿʠ 

ʠʤʧʣʝʤʝʥʪʠʨʘʿʫ ʩʘʚʨʝʤʝʥʝ ʧʨʠʩʪʫʧʝ), ʢʘʦ ʠ ʥʘ ʩʘʤʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʰʢʦʣʩʢʦʛ ʦʢʨʫʞʝˁʘ 

(Lee et al., 2010). 

Peer Instruction ʠ Just-in-TimeTeaching ʥʘʩʪʘʚʥʝ ʩʪʨʘʪʝʛʠʿʝ 

Peer Instruction (PI) ʧʨʝʜʩʪʘʚˀʘ ʠʥʪʝʨʘʢʪʠʚʥʠ ʥʘʩʪʘʚʥʠ ʧʨʠʩʪʫʧ ʢʦʿʠʤ ʩʝ ʧʦʜʩʪʠʯʝ 

ʘʢʪʠʚʥʦʩʪ ʩʚʠʭ ʫʯʝʥʠʢʘ ʫ ʦʜʝˀʝˁʫ (Crouch & Mazur, 2001; Crouch et al., 2007; Mazur, 

1997; Watkins & Mazur, 2010). ʋʯʝʥʠʮʠʤʘ ʩʝ ʧʦʩʪʘʚˀʘ ʢʦʥʮʝʧʪʫʘʣʥʦ ʧʠʪʘˁʝ ʥʘ ʢʦʿʝ ʪʨʝʙʘ 

ʜʘ ʦʜʛʦʚʦʨʝ ʧʦʩʣʝ ʢʨʘ˂ʝʛ ʨʘʟʤʠʰˀʘˁʘ. ʅʘʢʦʥ ʪʦʛʘ ʫʯʝʥʠʮʠ ʠʤʘʿʫ ʧʨʠʣʠʢʫ ʜʘ ʫ ʤʘʣʠʤ 

ʛʨʫʧʘʤʘ ʧʨʦʜʠʩʢʫʪʫʿʫ ʩʚʦʿʘ ʨʝʰʝˁʘ ʠ ʜʘ ʧʦʥʦʚʦ ʜʘʿʫ ʩʚʦʿ ʦʜʛʦʚʦʨ. ɼʘ ʙʠ ʦʚʦ ʙʠʦ ʝʬʠʢʘʩʘʥ 

ʤʝʪʦʜ ʫʯʝˁʘ, ʧʦʪʨʝʙʥʦ ʿʝ ʜʘ ʫʯʝʥʠʮʠ ʧʦʟʥʘʿʫ ʦʩʥʦʚʥʝ ʝʣʝʤʝʥʪʝ ʛʨʘʜʠʚʘ ʢʦʿʝ ʩʝ ʦʙʨʘʹʫʿʝ. 

ɿʘʪʦ ʩʝ PI ʤʝʪʦʜ ʫʩʧʝʰʥʦ ʢʦʤʙʠʥʫʿʝ ʩʘ Just-in-TimeTeaching (JiTT) ʥʘʩʪʘʚʥʦʤ 

ʩʪʨʘʪʝʛʠʿʦʤ (Watkins & Mazur, 2010).  

ɼʦʢ PI ʩʪʘʚˀʘ ʫ ʬʦʢʫʩ ʫʯʝˁʝ ʪʦʢʦʤ ʩʘʤʦʛ ʯʘʩʘ, JiTT ʟʘʭʪʝʚʘ ʜʘ ʫʯʝʥʠʮʠ ʧʦʩʚʝʪʝ ʠʟʚʝʩʥʦ 

ʚʨʝʤʝ ʦʜʘʙʨʘʥʦʤ ʥʘʩʪʘʚʥʦʤ ʤʘʪʝʨʠʿʘʣʫ ʢʦʜ ʢʫ˂ʝ, ʧʨʝ ʩʘʤʦʛ ʯʘʩʘ, ʪʝ ʜʘ ʩʝ ʥʘ ʪʘʿ ʥʘʯʠʥ 

ʧʨʠʧʨʝʤʝ. ʇʨʠʧʨʝʤˀʝʥʦʩʪ ʟʘ ʯʘʩ, ʢʘʦ ʠ ʩʪʝʧʝʥ ʨʘʟʫʤʝʚʘˁʘ ʜʘʪʝ ʤʘʪʝʨʠʿʝ ʫʪʚʨʹʫʿʝ ʩʝ 

ʥʝʢʦʤ ʚʨʩʪʦʤ ʫʣʘʟʥʦʛ ʪʝʩʪʘ ʢʦʿʠ ʫʦʙʠʯʘʿʝʥʦ ʦʙʫʭʚʘʪʘ ʪʨʠ ʟʘʜʘʪʢʘ. ʇʨʚʘ ʜʚʘ ʟʘʜʘʪʢʘ ʩʫ 

ʢʦʥʮʝʧʪʫʘʣʥʘ ʧʠʪʘˁʘ ʢʦʿʘ ʩʝ ʦʜʥʦʩʝ ʥʘ ʟʘʜʘʪʫ ʤʘʪʝʨʠʿʫ, ʜʦʢ ʿʝ ʪʨʝ˂ʠ, ʜʦʜʘʪʥʠ ʟʘʜʘʪʘʢ ʫʚʝʢ 

ʠʩʪʠ ʠ ʧʦʜʨʘʟʫʤʝʚʘ ʜʘ ʫʯʝʥʠʮʠ ʠʟʜʚʦʿʝ ʢʦʥʢʨʝʪʘʥ ʩʝʛʤʝʥʪ ʢʦʿʠ ʠʤ ʿʝ ʪʦʢʦʤ ʫʯʝˁʘ ʙʠʦ 

ʥʘʿʢʦʤʧʣʠʢʦʚʘʥʠʿʠ ʠʣʠ ʟʙʫˁʫʿʫ˂ʠ, ʘ ʘʢʦ ʥʝʤʘ ʦʚʘʢʚʠʭ ʝʣʝʤʝʥʘʪʘ ʜʘ ʥʘʚʝʜʫ ʰʪʘ ʠʤ ʿʝ ʙʠʣʦ 

ʥʘʿʠʥʪʝʨʝʩʘʥʪʥʠʿʝ ʪʦʢʦʤ ʫʯʝˁʘ. ʈʦʢ ʟʘ ʧʨʝʜʘʚʘˁʝ ʨʝʰʝˁʘ ʫʣʘʟʥʦʛ ʪʝʩʪʘ ʦʩʪʘʚˀʘ 

ʥʘʩʪʘʚʥʠʢʫ ʥʝʢʦʣʠʢʦ ʩʘʪʠ ʜʘ ʠʟʚʨʰʠ ʘʥʘʣʠʟʫ ʫʯʝʥʠʯʢʠʭ ʦʜʛʦʚʦʨʘ, ʦʜʛʦʚʦʨʠ ʫʯʝʥʠʮʠʤʘ ʥʘ 

ʠʩʢʘʟʘʥʝ ʥʝʜʦʫʤʠʮʝ ʠ ʧʨʠʧʨʝʤʠ ʢʦʥʮʝʧʪʫʘʣʥʘ ʧʠʪʘˁʘ ʟʘ ʧʨʝʜʩʪʦʿʝ˂ʠ ʯʘʩ. ʆʚʦ ʦʤʦʛʫ˂ʘʚʘ 

ʜʘ ʩʝ ʚʨʝʤʝ ʥʘ ʯʘʩʫ ʢʦʨʠʩʪʠ ʝʬʠʢʘʩʥʠʿʝ, ʦʜʥʦʩʥʦ ʜʘ ʦʜ ʩʝ ʫʤʝʩʪʦ ʪʨʘʜʠʮʠʦʥʘʣʥʦʛ 

ʧʨʝʜʘʚʘˁʘ, ʥʘ ʯʘʩʫ ʟʘʠʩʪʘ ʨʝʘʣʠʟʫʿʝ ʧʨʦʮʝʩ ʫʯʝˁʘ ʫʟ ʢʦʥʪʠʥʠʨʘʥʫ ʨʘʟʤʝʥʫ ʠʥʬʦʨʤʘʮʠʿʘ 

ʥʘ ʨʝʣʘʮʠʿʠ ʫʯʝʥʠʮʠ-ʥʘʩʪʘʚʥʠʢ (Watkins & Mazur, 2010). ʐʝʤʘʪʩʢʠ ʧʨʠʢʘʟ ʘʢʪʠʚʥʦʩʪʠ 

ʫʯʝʥʠʢʘ ʠ ʥʘʩʪʘʚʥʠʢʘ ʫ ʦʚʦʤ ʧʨʦʮʝʩʫ ʜʘʪ ʿʝ ʥʘ ʩʣʠʮʠ 2. 
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JiTT PI 

 

ʉʃʀʂɸ 2. ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ ʠ ʥʘʩʪʘʚʥʠʢʘ ï PI & JiTT ʧʨʠʩʪʫʧ (ʧʨʝʤʘ Watkins & Mazur, 2010) 

ʅʘ ʯʘʩʫ, ʥʘʢʦʥ ʢʨʘʪʢʝ ʣʝʢʮʠʿʝ, ʥʝ ʜʫʞʝ ʦʜ 15 ʤʠʥʫʪʘ, ʬʦʢʫʩ ʩʝ ʧʨʝʙʘʮʫʿʝ ʩʘ ʥʘʩʪʘʚʥʠʢʘ ʥʘ 

ʫʯʝʥʠʢʝ ʠ ʦʪʧʦʯʠˁʝ ʩʝ ʥʠʟʦʤ ʢʦʥʮʝʧʪʫʘʣʥʠʭ ʧʠʪʘˁʘ. ʇʦʩʪʘʚˀʘˁʝʤ ʢʦʥʮʝʧʪʫʘʣʥʦʛ 

ʧʠʪʘˁʘ ʩʘ ʚʠʰʝʩʪʨʫʢʠʤ ʦʜʛʦʚʦʨʠʤʘ, ʥʘʩʪʘʚʥʠʢ ʫʯʝʥʠʢʝ ʫʚʣʘʯʠ ʜʫʙˀʝ ʫ ʩʘʤʫ 

ʧʨʦʙʣʝʤʘʪʠʢʫ. ʅʘʢʦʥ ʧʘʨ ʤʠʥʫʪʘ ʫʯʝʥʠʮʠ ʜʘʿʫ ʦʜʛʦʚʦʨʝ ʥʘ ʧʦʩʪʘʚˀʝʥʦ ʧʠʪʘˁʝ, ʘ ʫ 

ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʧʨʦʮʝʥʪʘ ʪʘʯʥʠʭ ʦʜʛʦʚʦʨʘ ʥʘʩʪʘʚʥʠʢ ʦʜʣʫʯʫʿʝ ʜʘ ʣʠ ˂ʝ ʧʦʢʨʝʥʫʪʠ ʜʠʩʢʫʩʠʿʫ 

ʠʣʠ ʥʝ (ʩʣʠʢʘ 3). ʋ ʩʣʫʯʘʿʫ ʜʘ ʿʝ ʥʘ ʪʝʩʪʫ ʙʠʣʦ ʤʘˁʝ ʦʜ 30% ʪʘʯʥʠʭ ʦʜʛʦʚʦʨʘ, ʥʘʩʪʘʚʥʠʢ 

ʤʦʨʘ ʜʘ ʨʝʚʠʜʠʨʘ ʢʦʥʮʝʧʪ ʠ ʙʦˀʝ ʦʙʿʘʩʥʠ ʤʘʪʝʨʠʿʫ, ʪʝ ʜʘ ʧʦʥʦʚʠ ʪʝʩʪ ʧʠʪʘˁʝ. ɸʢʦ ʿʝ ʥʘ 

ʪʝʩʪʫ ʙʠʣʦ ʚʠʰʝ ʦʜ 70% ʪʘʯʥʠʭ ʦʜʛʦʚʦʨʘ, ʥʘʩʪʘʚʥʠʢ ʤʦʞʝ ʜʘ ʧʨʝʹʝ ʥʘ ʩʣʝʜʝ˂ʝ ʧʠʪʘˁʝ, ʘ 

ʘʢʦ ʿʝ ʧʨʦʮʝʥʘʪ ʪʘʯʥʠʭ ʦʜʛʦʚʦʨʘ ʠʟʤʝʹʫ 30-70%, ʥʘʩʪʘʚʥʠʢ ʫʧʫ˂ʫʿʝ ʫʯʝʥʠʢʝ ʿʝʜʥʝ ʥʘ ʜʨʫʛʝ 

ʜʘ ʧʨʦʜʠʩʢʫʪʫʿʫ ʩʚʦʿʝ ʦʜʛʦʚʦʨʝ, ʧʨʠʪʦʤ ʥʝ ʛʦʚʦʨʝ˂ʠ ʢʦʿʠ ʿʝ ʦʜʛʦʚʦʨ ʪʘʯʘʥ. ʋʯʝʥʠʮʠ ʤʦʛʫ 

ʜʘ ʜʠʩʢʫʪʫʿʫ ʩʘ ʧʘʨʦʤ ʜʦ ʩʝʙʝ ʠʣʠ ʫ ʤʘʣʠʤ ʛʨʫʧʘʤʘ, ʧʨʠ ʯʝʤʫ ʥʘʩʪʘʚʥʠʢ ʫʧʫ˂ʫʿʝ ʫʯʝʥʠʢʝ 

ʜʘ ʥʘʹʫ ʧʘʨʘ ʟʘ ʜʠʩʢʫʩʠʿʫ ʢʦʿʠ ʿʝ ʠʟʘʙʨʘʦ ʨʘʟʣʠʯʠʪ ʦʜʛʦʚʦʨ (Watkins & Mazur, 2010).  
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ʉʃʀʂɸ 3. ʀʤʧʣʝʤʝʥʪʘʮʠʿʘ PI ʫ ʨʘʟʨʝʜʫ (ʧʨʝʤʘ Watkins & Mazur, 2010) 
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ʀʩʪʨʘʞʠʚʘˁʘ ʩʫ ʧʦʢʘʟʘʣʘ ʜʘ ʥʘʢʦʥ ʢʨʘʪʢʝ ʜʠʩʢʫʩʠʿʝ ʠʟʤʝʹʫ ʫʯʝʥʠʢʘ, ʨʝʟʫʣʪʘʪʠ ʥʘ 

ʧʦʥʦʚˀʝʥʦʤ ʧʠʪʘˁʫ ʛʦʪʦʚʦ ʫʚʝʢ ʙʫʜʫ ʙʦˀʠ ʥʝʛʦ ʫ ʧʨʚʦʤ ʢʨʫʛʫ (Crouch & Mazur, 2001). 

ʀʘʢʦ ʥʘʩʪʘʚʥʠʢ ʥʝ ʫʯʝʩʪʚʫʿʝ ʫ ʜʠʩʢʫʩʠʿʠ, ʫʯʝʥʠʮʠ ʙʨʟʦ ʫʯʝ ʿʝʜʥʠ ʦʜ ʜʨʫʛʠʭ, ʘ ʥʝʨʝʪʢʦ 

ʙʦˀʝ ʨʘʟʫʤʝʿʫ ʢʦʥʮʝʧʪ ʢʘʜʘ ʜʦʜʘʪʥʘ ʦʙʿʘʰˁʝˁʘ ʜʦʙʠʿʫ ʦʜ ʚʨʰˁʘʢʘ ʥʝʛʦ ʦʜ ʥʘʩʪʘʚʥʠʢʘ. 

ʊʦ ʩʝ ʥʝ ʜʝʰʘʚʘ ʟʘʪʦ ʰʪʦ ʥʘʩʪʘʚʥʠʢ ʥʝ ʧʦʟʥʘʿʝ ʤʘʪʝʨʠʿʫ ʜʦʚʦˀʥʦ ʜʦʙʨʦ, ʚʝ˂ ʟʘʪʦ ʰʪʦ ʿʝ 

ʫʯʝʥʠʮʠʤʘ ʩʪʝʯʝʥʦ ʟʥʘˁʝ Ăʩʚʝʞʝñ ʠ ʿʦʰ ʫʚʝʢ ʩʫ ʩʚʝʩʥʠ ʧʦʪʝʰʢʦ˂ʘ ʢʦʿʝ ʩʫ ʠʤʘʣʠ ʧʨʠ 

ʫʩʚʘʿʘˁʫ ʦʜʨʝʹʝʥʦʛ ʢʦʥʮʝʧʪʘ (Mazur, 1997). 

ʂʘʜʘ ʿʝ ʫ ʧʠʪʘˁʫ ʥʘʩʪʘʚʘ ʧʨʠʨʦʜʥʠʭ ʥʘʫʢʘ, PI ʤʦʞʝ ʟʥʘʯʘʿʥʦ ʜʦʧʨʠʥʝʪʠ ʝʬʠʢʘʩʥʦʩʪʠ 

ʠʟʚʦʹʝˁʘ ʜʝʤʦʥʩʪʨʘʮʠʿʘ ʧʦʚʝ˂ʘʚʘʿʫ˂ʠ ʘʥʛʘʞʦʚʘˁʝ ʩʚʠʭ ʫʯʝʥʠʢʘ ʫ ʫʯʠʦʥʠʮʠ. ʅʘʠʤʝ, 

ʠʥʪʝʨʘʢʪʠʚʥʝ ʜʝʤʦʥʩʪʨʘʮʠʿʝ ʠʤʘʿʫ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʦʙʨʘʟʦʚʥʠ ʫʯʠʥʘʢ ʦʜ ʢʣʘʩʠʯʥʠʭ (Sokoloff  

& Thornton, 1997, White & Gunstone, 1992). ʈʝʘʣʠʟʦʚʘˁʝ ʜʝʤʦʥʩʪʨʘʮʠʿʘ ʫ ʦʙʣʠʢʫ 

ʧʨʝʜʚʠʜʠ-ʧʦʩʤʘʪʨʘʿ-ʦʙʿʘʩʥʠ ʘʢʪʠʚʥʦʩʪʠ ʨʝʟʫʣʪʠʨʘ ʚʝ˂ʠʤ ʢʦʥʮʝʧʪʫʘʣʥʠʤ ʨʘʟʫʤʝʚʘˁʝʤ 

(Crouch et al., 2004), ʘ PI ʦʤʦʛʫ˂ʘʚʘ ʜʦʜʘʪʥʦ ʘʥʛʘʞʦʚʘˁʝ ʩʚʠʭ ʫʯʝʥʠʢʘ ʢʨʦʟ ʤʝʹʫʩʦʙʥʝ 

ʜʠʩʢʫʩʠʿʝ ʫ ʨʘʟʣʠʯʠʪʠʤ ʬʘʟʘʤʘ ʦʚʦʛ ʧʨʦʮʝʩʘ (Mazur, 1997). 

ʆʩʠʤ ʪʦʛʘ, PI ʤʦʞʝ ʦʙʫʭʚʘʪʠʪʠ ʨʘʟʣʠʯʠʪʘ ʧʠʪʘˁʘ, ʦʜ ʦʥʠʭ ʢʦʿʘ ʩʝ ʪʠʯʫ ʦʧʰʪʠʭ ʪʝʦʨʠʿʘ ʠ 

ʜʝʬʠʥʠʮʠʿʘ, ʜʦ ʧʠʪʘˁʘ ʢʦʿʘ ʟʘʭʪʝʚʘʿʫ ʧʨʠʤʝʥʫ ʢʦʥʮʝʧʘʪʘ ʫ ʨʘʟʣʠʯʠʪʠʤ ʢʦʥʪʝʢʩʪʠʤʘ ʠʣʠ 

ʦʥʠʭ ʫ ʢʦʿʠʤʘ ʩʝ ʦʜ ʫʯʝʥʠʢʘ ʪʨʘʞʠ ʜʘ ʧʨʦʮʝʥʝ ʚʘʞʥʦʩʪ ʨʘʟʣʠʯʠʪʠʭ ʧʨʝʪʧʦʩʪʘʚʢʠ ʫ 

ʥʘʫʯʥʦʿ ʭʠʧʦʪʝʟʠ. ʇʦʩʝʙʥʦ ʩʫ ʟʥʘʯʘʿʥʘ ʢʦʥʮʝʧʪʫʘʣʥʘ ʧʠʪʘˁʘ ʫ ʢʦʿʠʤʘ ʩʫ ʜʠʩʪʨʘʢʪʦʨʠ 

ʦʜʘʙʨʘʥʠ ʪʘʢʦ ʜʘ ʩʝ ʦʜʥʦʩʝ ʥʘ ʫʯʝʥʠʯʢʝ ʘʣʪʝʨʥʘʪʠʚʥʝ ʢʦʥʮʝʧʮʠʿʝ.  

ʅʘʩʪʘʚʥʠʢ ʠʤʘ ʚʝʦʤʘ ʩʣʦʞʝʥ ʟʘʜʘʪʘʢ ʜʘ ʦʜʘʙʝʨʝ ʦʥʘ ʢʦʥʮʝʧʪʫʘʣʥʘ ʧʠʪʘˁʘ ʢʦʿʘ ˂ʝ 

ʘʢʪʠʚʠʨʘʪʠ ʫʯʝʥʠʯʢʝ ʠʜʝʿʝ ʦ ʦʜʘʙʨʘʥʦʤ ʧʨʦʙʣʝʤʫ ʠ ʜʦʚʝʩʪʠ ʜʦ ʧʨʦʜʫʢʪʠʚʥʝ ʜʠʩʢʫʩʠʿʝ. 

ʀʘʢʦ ʧʦʩʪʦʿʝ ʙʨʦʿʥʝ ʙʘʟʝ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ, ʨʘʜʦʚʠ ʠʣʠ ʢˁʠʛʝ o ʘʣʪʝʨʥʘʪʠʚʥʠʤ 

ʢʦʥʮʝʧʮʠʿʘʤʘ (ʥʧʨ. Driver et al., 1994), JiTT ʘʢʪʠʚʥʦʩʪʠ ʤʦʛʫ ʙʠʪʠ ʦʜ ʚʝʣʠʢʝ ʧʦʤʦ˂ʠ ʧʨʠ 

ʫʪʚʨʹʠʚʘˁʫ ʫʯʝʥʠʯʢʠʭ ʧʨʝʪʭʦʜʥʠʭ ʟʥʘˁʘ ʫ ʿʝʜʥʦʿ ʢʦʥʢʨʝʪʥʦʿ ʛʨʫʧʠ ʫʯʝʥʠʢʘ ʢʘʢʚʦ ʿʝ 

ʦʜʝˀʝˁʝ ʫ ʢʦʤʝ ʥʘʩʪʘʚʥʠʢ ʧʨʝʜʘʿʝ. ʇʦʩʪʘʚˀʘˁʝʤ JiTT ʟʘʜʘʪʘʢʘ ʧʨʝ ʯʘʩʘ, ʥʘʩʪʘʚʥʠʮʠ 

ʜʦʙʠʿʘʿʫ ʚʘʞʥʝ ʧʦʚʨʘʪʥʝ ʠʥʬʦʨʤʘʮʠʿʝ ʦ ʟʥʘˁʫ ˁʠʭʦʚʠʭ ʫʯʝʥʠʢʘ ʠ ʨʘʟʫʤʝʚʘˁʫ ʤʘʪʝʨʠʿʘʣʘ, 

ʰʪʦ ʠʤ ʦʤʦʛʫ˂ʘʚʘ ʜʘ ʧʨʠʧʨʝʤʝ ʯʘʩ ʥʘ ʢʦʤʝ ˂ʝ ʩʝ ʟʘʠʩʪʘ ʦʜʚʠʿʘʪʠ ʫʯʝˁʝ. ʅʘ ʦʚʘʿ ʥʘʯʠʥ 

ʚʨʝʤʝ ʥʘ ʯʘʩʫ ʩʝ ʢʦʨʠʩʪʠ ʨʘʮʠʦʥʘʣʥʦ ʠ ʩʤʠʩʣʝʥʦ ʫʤʝʩʪʦ ʠʟʥʦʰʝˁʘ ʥʠʟʘ ʠʥʬʦʨʤʘʮʠʿʘ ʦʜ 

ʩʪʨʘʥʝ ʥʘʩʪʘʚʥʠʢʘ, ʰʪʦ ʿʝ ʜʘʥʘʩ ʧʨʝʧʦʟʥʘʪʦ ʫ ʨʘʟʣʠʯʠʪʠʤ ʚʘʨʠʿʘʥʪʘʤʘ ʧʨʠʩʪʫʧʘ ʢʦʿʠ ʩʝ 

ʯʝʩʪʦ ʥʘʟʠʚʘ flipped classroom ï ʠʟʦʢʨʝʥʫʪʘ ʫʯʠʦʥʠʮʘ (Bergmann & Sams, 2012).  

JiTT ʟʘʜʘʮʠ ʧʦʩʪʘʚˀʝʥʠ ʧʨʝ ʯʘʩʘ, ʥʝ ʙʠ ʪʨʝʙʘʣʦ ʜʘ ʩʝ ʦʜʥʦʩʝ ʩʘʤʦ ʥʘ ʧʘʤ˂ʝˁʝ ʢˀʫʯʥʠʭ 

ʧʦʿʤʦʚʘ ʠ ʜʝʬʠʥʠʮʠʿʘ, ʚʝ˂ ʜʘ ʧʦʜʩʪʘʢʥʫ ʠʟʛʨʘʜˁʫ ʥʘʫʯʥʠʭ ʢʦʥʮʝʧʘʪʘ. ʆʩʠʤ ʪʦʛʘ, ʦʜ 

ʫʯʝʥʠʢʘ ʩʝ ʜʦʜʘʪʥʦ ʪʨʘʞʠ ʜʘ ʫʢʘʞʫ ʥʘ ʩʚʦʿʝ ʥʝʜʦʫʤʠʮʝ ʰʪʦ ʧʨʦʤʦʚʠʰʝ ʨʝʬʣʝʢʩʠʚʥʦ 

ʨʘʟʤʠʰˀʘˁʝ ʢʦʜ ʫʯʝʥʠʢʘ ʠ ʧʨʫʞʘ ʥʘʩʪʘʚʥʠʮʠʤʘ ʬʦʨʤʘʪʠʚʥʝ ʧʦʚʨʘʪʥʝ ʠʥʬʦʨʤʘʮʠʿʝ ʦ 

ʧʨʦʮʝʩʠʤʘ ʨʘʟʤʠʰˀʘˁʘ ʫʯʝʥʠʢʘ. 
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ʉʘʤʘ PI ʩʪʨʫʢʪʫʨʘ ʧʨʫʞʘ ʤʦʛʫ˂ʥʦʩʪʠ ʟʘ ʨʘʟʚʠʿʘˁʝ ʚʝʰʪʠʥʘ ʢʨʠʪʠʯʥʦʛ ʤʠʰˀʝˁʘ ʠ 

ʘʨʛʫʤʝʥʪʦʚʘˁʘ ʢʦʜ ʫʯʝʥʠʢʘ ʢʦʿʝ ʩʝ ʤʦʛʫ ʢʦʨʠʩʪʠʪʠ ʚʘʥ ʫʯʠʦʥʠʮʝ (Gokhale, 1995), ʧʨʠ 

ʯʝʤʫ ʦʚʘ ʚʨʩʪʘ ʢʦʦʧʝʨʘʪʠʚʥʦʛ ʫʯʝˁʘ ʩʪʚʘʨʘ ʧʦʟʠʪʠʚʥʦ ʦʢʨʫʞʝˁʝ ʟʘʿʝʜʥʠʮʝ ʢʦʿʘ ʫʯʠ 

(Hoekstra, 2008), ʰʪʦ ʜʦʜʘʪʥʦ ʧʦʜʩʪʠʯʝ ʠʥʪʝʨʝʩʦʚʘˁʝ ʠ ʤʦʪʠʚʘʮʠʿʫ ʫʯʝʥʠʢʘ (Cross, 1998). 

ʆʩʠʤ ʪʦʛʘ, ʠ PI ʠ JiTT ʧʦʜʩʪʠʯʫ ʫʯʝʥʠʢʝ ʜʘ ʧʨʝʫʟʤʫ ʦʜʛʦʚʦʨʥʦʩʪ ʟʘ ʩʦʧʩʪʚʝʥʦ ʫʯʝˁʝ ʠ 

ʜʦʧʨʠʥʦʩʝ ʨʘʟʚʠʿʘˁʫ ʚʝʰʪʠʥʘ ʩʘʤʦʨʝʛʫʣʠʩʘʥʦʛ ʫʯʝˁʘ (Watkins & Mazur, 2010). 

ʊʨʝʙʘ ʥʘʛʣʘʩʠʪʠ ʜʘ ʿʝ ʧʨʠʨʦʜʘ ʦʙʝ ʥʘʩʪʘʚʥʝ ʩʪʨʘʪʝʛʠʿʝ (PI ʠ JiTT) ʬʣʝʢʩʠʙʠʣʥʘ, ʪʝ ʜʘ ʠʭ 

ʥʘʩʪʘʚʥʠʮʠ ʤʦʛʫ ʧʨʠʣʘʛʦʜʠʪʠ ʩʚʦʤ ʩʪʠʣʫ ʠ ʮʠˀʝʚʠʤʘ ʫʯʝˁʘ ʫ ʜʘʪʦʤ ʪʨʝʥʫʪʢʫ ʫʟ 

ʢʦʤʙʠʥʦʚʘˁʝ ʩʘ ʜʨʫʛʠʤ ʤʝʪʦʜʘʤʘ ʢʘʦ ʰʪʦ ʩʫ ʧʨʠʤʝʥʘ ʪʫʪʦʨʠʿʘʣʘ (McDermott & Schaffer, 

2002), ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ ʫ ʤʘʣʠʤ ʛʨʫʧʘʤʘ (Heller, Keith, & Anderson, 1992), ʚʝ˂ 

ʧʦʤʝʥʫʪʝ ʠʥʪʝʨʘʢʪʠʚʥʝ ʜʝʤʦʥʩʪʨʘʮʠʿʝ ʠʣʠ ʧʨʝʜʘʚʘˁʘ (Watkins & Mazur, 2010). 

 

ʉʃʀʂɸ 4. ʅʦʨʤʘʣʠʟʦʚʘʥʠ ʥʘʧʨʝʜʘʢ (normalized gain) ʥʘ FCI ʪʝʩʪʫ ʥʘ ʪʨʘʜʠʮʠʦʥʘʣʥʦʤ ʠ 

ʠʥʪʝʨʘʢʪʠʚʥʠʤ ʫʚʦʜʥʠʤ ʢʫʨʩʝʚʠʤʘ ʬʠʟʠʢʝ ʥʘ ʋʥʠʚʝʨʟʠʪʝʪʫ ʍʘʨʚʘʨʜ - IE1 (PI) ʠ IE2 (JiTT, PI ʠ 

ʜʨʫʛʝ ʠʥʪʝʨʘʢʪʠʚʥʝ ʪʝʭʥʠʢʝ) (ʧʨʝʤʘ Crouch & Mazur, 2001) 

ɺʠʰʝʛʦʜʠʰˁʘ ʠʩʪʨʘʞʠʚʘˁʘ ʄʘʟʫʨʘ ʠ ʩʘʨʘʜʥʠʢʘ (Crouch & Mazur, 2001) ʧʦʪʚʨʜʠʣʘ ʩʫ 

ʥʘʣʘʟʝ ʚʝ˂ ʧʦʤʝʥʫʪʝ ʩʪʫʜʠʿʝ ʢʦʿʘ ʿʝ ʦʙʫʭʚʘʪʠʣʘ ʧʨʝʢʦ 6000 ʠʩʧʠʪʘʥʠʢʘ (Hake, 1998) ʫ ʢʦʿʦʿ 

ʩʝ ʠʩʪʠʯʝ ʜʘ ʥʘʩʪʘʚʘ ʟʘʩʥʦʚʘʥʘ ʥʘ ʘʢʪʠʚʥʦʩʪʠʤʘ ʫʯʝʥʠʢʘ ʢʨʦʟ ʜʠʩʢʫʩʠʿʫ ʩʘ ʚʨʰˁʘʮʠʤʘ 

ʠ/ʠʣʠ ʥʘʩʪʘʚʥʠʢʦʤ ʫʟ ʢʦʥʪʠʥʫʠʨʘʥʦ ʜʘʚʘˁʝ ʧʦʚʨʘʪʥʠʭ ʠʥʬʦʨʤʘʮʠʿʘ ʦ ʥʘʧʨʝʜʦʚʘˁʫ 

ʜʦʚʦʜʠ ʜʦ ʟʥʘʯʘʿʥʠʿʝʛ ʢʦʥʮʝʧʪʫʘʣʥʦʛ ʨʘʟʫʤʝʚʘˁʘ ʫ ʦʜʥʦʩʫ ʥʘ ʪʨʘʜʠʮʠʦʥʘʣʥʠ ʧʨʠʩʪʫʧ 

(ʩʣʠʢʘ 4). ʇʦʜʘʮʠ ʩʘ ʫʚʦʜʥʠʭ ʢʫʨʩʝʚʘ ʬʠʟʠʢʝ ʥʘ ʋʥʠʚʝʨʟʠʪʝʪʫ ʍʘʨʚʘʨʜ ʧʦʪʚʨʜʠʣʠ ʩʫ ʦʚʘʿ 

ʥʘʣʘʟ ʟʘ ʧʨʠʤʝʥʫ PI ʥʘʩʪʘʚʥʝ ʩʪʨʘʪʝʛʠʿʝ (1991-1995), ʢʘʦ ʠ ʟʘ ʧʨʠʤʝʥʫ PI, JiTT ʠ ʜʨʫʛʠʭ 

ʠʥʪʝʨʘʢʪʠʚʥʠʭ ʪʝʭʥʠʢʘ, ʢʘʦ ʰʪʦ ʩʫ ʪʫʪʦʨʠʿʘʣʠ (1996,1997) ʫ ʦʜʥʦʩʫ ʥʘ ʪʨʘʜʠʮʠʦʥʘʣʥʘ 

ʧʨʝʜʘʚʘˁʘ (1990). ʀʩʪʨʘʞʠʚʘˁʘ ʩʝ ʦʜʥʦʩʝ ʥʘ ʢʦʥʮʝʧʪʫʘʣʥʦ ʨʘʟʫʤʝʚʘˁʝ ʩʠʣʝ, ʧʨʦʚʝʨʘʚʘʥʦ 
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ʧʦʤʦ˂ʫ FCI ʪʝʩʪʘ ʥʘ ʧʦʯʝʪʢʫ ʠ ʥʘ ʢʨʘʿʫ ʢʫʨʩʘ. ʅʘʧʨʝʜʦʚʘˁʝ ʿʝ ʠʟʨʘʞʘʚʘʥʦ ʢʘʦ 

ʥʦʨʤʘʣʠʟʦʚʘʥʠ ʥʘʧʨʝʜʘʢ (normalized gain) ʢʦʿʠ ʧʨʝʜʩʪʘʚˀʘ ʦʜʥʦʩ ʦʩʪʚʘʨʝʥʦʛ ʠ ʤʦʛʫ˂ʝʛ 

ʥʘʧʨʝʪʢʘ ʥʘ ʧʦʩʪ-ʪʝʩʪʫ ʫ ʦʜʥʦʩʫ ʥʘ ʧʨʝ-ʪʝʩʪ: G = (post ï pre):(100% ï pre) (Hake, 1998). 

ʅʘ ʢʨʘʿʫ ʪʨʝʙʘ ʥʘʧʦʤʝʥʫʪʠ ʜʘ ʿʝ ʢʦʜ ʧʨʠʤʝʥʝ PI ʠ JiTT ʥʘʩʪʘʚʥʠʭ ʩʪʨʘʪʝʛʠʿʘ ʚʘʞʥʦ 

ʦʙʝʟʙʝʜʠʪʠ ʜʦʚʦˀʥʦ ʜʦʙʨʝ ʥʘʯʠʥʝ ʨʝʘʣʠʟʘʮʠʿʝ ʫʚʦʜʥʦʛ ʪʝʩʪʠʨʘˁʘ ʠ ʧʨʠʤʝʥʝ 

ʢʦʥʮʝʧʪʫʘʣʥʠʭ ʧʠʪʘˁʘ ʥʘ ʩʘʤʦʤ ʯʘʩʫ. ʋ ʪʫ ʩʚʨʭʫ ʤʦʛʫ˂ʝ ʿʝ ʢʦʨʠʩʪʠʪʠ ʤʥʦʛʦ ʪʝʭʥʠʢʘ, ʦʜ 

ʥʘʿʿʝʜʥʦʩʪʘʚʥʠʿʝ ʫʩʤʝʥʝ ʧʨʦʚʝʨʝ, ʧʨʝʢʦ ʢʦʨʠʰ˂ʝˁʘ ʢʘʨʪʠʮʘ ʩʘ ʦʙʝʣʝʞʝʥʠʤ ʩʣʦʚʠʤʘ 

(ʬʣʝʰ-ʢʘʨʪʠʮʝ), ʧʨʝʢʦ ʢʣʘʩʠʯʥʠʭ ʨʝʩʧʦʥʜʝʨʘ (ʙʝʞʠʯʥʠ ʫʨʝʹʘʿʠ Clickers) ʩʚʝ ʜʦ 

ʨʘʟʣʠʯʠʪʠʭ ʦʥʣʘʿʥ ʠ ʦʬʣʘʿʥ ʘʧʣʠʢʘʮʠʿʘ (Kahoo, Socrative, Plickers, HotPotatoes) ʢʘʦ ʠ 

ʢʦʤʧʣʝʢʩʥʠʭ ʩʠʩʪʝʤʘ ʟʘ ʫʧʨʘʚˀʘˁʝ ʫʯʝˁʝʤ (LMS-Learning Management System) ʢʘʦ ʰʪʦ 

ʿʝ Moodle ʠʣʠ Blackboard. ʆʩʠʤ ʪʦʛʘ, ʥʘ ʋʥʠʚʝʨʟʠʪʝʪʫ ʍʘʨʚʘʨʜ ʨʘʟʚʠʿʝʥ ʿʝ ʩʠʩʪʝʤ 

Interactive Learning Toolkit (http://www.deas.harvard.edu/ilt) ʢʦʿʠ ʢʘʩʥʠʿʝ ʧʨʝʨʘʩʪʘ ʫ 

Learning Catalytics - ʚʨʣʦ ʩʦʬʠʩʪʠʮʠʨʘʥ ʩʠʩʪʝʤ ʟʘ ʫʧʨʘʚˀʘˁʝ ʫʯʝˁʝʤ ʢʦʿʠ ʧʦʜʩʪʠʯʝ 

ʘʥʛʘʞʦʚʘˁʝ ʫʯʝʥʠʢʘ ʠ ʢʦʣʘʙʦʨʘʪʠʚʥʦ ʫʯʝˁʝ (https://learningcatalytics.com). 

ʀʘʢʦ ʪʝʭʥʦʣʦʛʠʿʘ ʥʠʿʝ ʥʫʞʥʘ ʟʘ ʫʩʧʝʰʥʫ ʠʤʧʣʝʤʝʥʪʘʮʠʿʫ PI ʠ JiTT ʥʘʩʪʘʚʥʠʭ ʩʪʨʘʪʝʛʠʿʘ 

(Lasry, 2008), ʦʥʘ ʤʦʞʝ ʫ ʚʝʣʠʢʦʿ ʤʝʨʠ ʦʣʘʢʰʘʪʠ ʜʦʙʠʿʘˁʝ ʧʨʘʚʦʚʨʝʤʝʥʠʭ ʧʦʚʨʘʪʥʠʭ 

ʠʥʬʦʨʤʘʮʠʿʘ ʢʦʿʝ ʫʩʤʝʨʘʚʘʿʫ ʫʯʝʥʠʯʢʝ ʘʢʪʠʚʥʦʩʪʠ ʠ ʥʘʩʪʘʚʥʠʯʢʝ ʠʥʪʝʨʚʝʥʮʠʿʝ ʪʦʢʦʤ 

ʯʘʩʘ, ʢʘʦ ʠ ˁʠʭʦʚʫ ʧʨʠʧʨʝʤʫ ʟʘ ʯʘʩ, ʘʣʠ ʠ ʘʥʘʣʠʟʫ ʦʩʪʚʘʨʝʥʠʭ ʨʝʟʫʣʪʘʪʘ ʫʯʝˁʘ (Watkins & 

Mazur, 2010). 

ʅʘʿʥʦʚʠʿʘ ʠʩʪʨʘʞʠʚʘˁʘ ʄʘʟʫʨʘ ʠ ʩʘʨʘʜʥʠʢʘ ʫʩʤʝʨʝʥʘ ʩʫ ʥʘ ʨʘʟʤʘʪʨʘˁʝ ʫʯʝʥʠʯʢʦʛ 

ʘʥʛʘʞʦʚʘˁʘ ʫ ʦʥʣʘʿʥ ʜʠʩʢʫʩʠʿʘʤʘ ʟʘʜʘʪʘʢʘ ʫ flipped classroom ʦʢʨʫʞʝˁʫ (Miller  et al., 

2016), ʢʘʦ ʠ ʥʘ ʠʩʧʠʪʠʚʘˁʝ ʫʪʠʮʘʿʘ ʧʨʠʤʝʥʝ PI ʥʘʩʪʘʚʥʝ ʩʪʨʘʪʝʛʠʿʝ ʥʘ ʫʯʝʥʠʯʢʝ ʩʪʘʚʦʚʝ ʠ 

ʫʚʝʨʝˁʘ ʦ ʥʘʫʮʠ (Zhang, Ding & Mazur, 2017). 

ʀʘʢʦ ʩʫ ʫ ʦʚʦʤ ʨʘʜʫ ʥʘ ʚʠʰʝ ʤʝʩʪʘ ʧʨʝʜʩʪʘʚˀʝʥʠ ʥʘʣʘʟʠ ʢʦʿʠ ʫʢʘʟʫʿʫ ʥʘ ʧʨʝʜʥʦʩʪʠ 

ʠʥʪʝʨʘʢʪʠʚʥʦʛ ʧʨʠʩʪʫʧʘ ʥʘʩʪʘʚʠ ʫ ʦʜʥʦʩʫ ʥʘ ʪʨʘʜʠʮʠʦʥʘʣʥʘ ʧʨʝʜʘʚʘˁʘ, ʧʦʛʣʘʚˀʝ ʦ 

ʧʨʠʤʝʥʠ ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʠʭ ʩʪʘʥʦʚʠʰʪʘ ʫ ʥʘʩʪʘʚʠ ʤʦʞʝ ʩʝ ʟʘʚʨʰʠʪʠ ʠʟʥʦʰʝˁʝʤ 

ʧʦʜʘʪʘʢʘ ʦ ʤʝʪʘ-ʘʥʘʣʠʟʠ 225 ʩʪʫʜʠʿʘ ʢʦʿʝ ʩʫ ʧʦʨʝʜʠʣʝ ʨʝʟʫʣʪʘʪʝ ʠʩʧʠʪʘ ʠʣʠ ʧʨʦʮʝʥʘʪ 

ʧʨʦʣʘʟʥʦʩʪʠ ʥʘ ʠʩʧʠʪʠʤʘ ʫ STEM ʦʙʣʘʩʪʠ (Science, Technology, Engineering and 

Mathematics) ʥʘ ʦʩʥʦʚʥʠʤ ʩʪʫʜʠʿʘʤʘ ʥʘʢʦʥ ʪʨʘʜʠʮʠʦʥʘʣʥʠʭ ʧʨʝʜʘʚʘˁʘ ʦʜʥʦʩʥʦ ʘʢʪʠʚʥʦʛ 

ʫʯʝˁʘ (Freeman et al., 2014). 

ɸʥʘʣʠʟʠʨʘʥʦ ʿʝ 158 ʩʪʫʜʠʿʘ ʢʦʿʝ ʩʫ ʜʘʣʝ ʥʫʤʝʨʠʯʢʝ ʨʝʟʫʣʪʘʪʝ ʠ 67 ʢʦʿʝ ʩʝ ʦʜʥʦʩʝ ʥʘ 

ʧʨʦʣʘʟʥʦʩʪ ʥʘ ʠʩʧʠʪʠʤʘ, ʘ ʨʝʘʣʠʟʦʚʘʥʝ ʩʫ ʫ ʧʝʨʠʦʜʫ ʦʜ ʿʫʥʘ 1998. ʛʦʜʠʥʝ ʜʦ ʧʨʚʦʛ ʿʘʥʫʘʨʘ 

2010. ʉʪʫʜʠʿʝ ʩʫ ʤʦʨʘʣʝ ʜʘ ʠʩʧʫʥʝ ʥʝʢʦʣʠʢʦ ʢʨʠʪʝʨʠʿʫʤʘ:  

http://www.deas.harvard.edu/ilt
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¶ ʇʦʨʝʹʝʥ ʿʝ ʪʨʘʜʠʮʠʦʥʘʣʥʠ ʧʨʠʩʪʫʧ ʠ ʘʢʪʠʚʥʦ ʫʯʝˁʝ, ʘʣʠ ʜʘ ʨʘʟʣʠʢʘ ʫ ʪʨʘʿʘˁʫ 

ʯʘʩʦʚʘ ʠʟʤʝʫ́ ʦʚʘ ʜʚʘ ʧʨʠʩʪʫʧʘ ʥʠʿʝ ʚʝʘ˂ ʦʜ 30 ʤʠʥʫʪʘ ʥʝʜʝˀʥʦ;  

¶ ʆʜʥʦʩʝ ʩʝ ʥʘ ʨʝʜʦʚʥʝ ʦʩʥʦʚʥʝ ʩʪʫʜʠʝʿ ʫ STEM ʦʙʣʘʩʪʠ (ʧʨʠʨʦʜʥʝ ʥʘʫʢʝ, ʪʝʭʥʠʢʘ, 

ʠʥʞʝˁʝʨʩʪʚʦ ʠ ʤʘʪʝʤʘʪʠʢʘ);  

¶ ʆʜʥʦʩʝ ʩʝ ʥʘ ʨʝʜʦʚʥʝ ʯʘʩʦʚʝ;  

¶ ʆʙʫʭʚʘʪʘʿʫ ʢʫʨʩʝʚʝ ʠʟ ʙʠʦʣʦʛʠʿʝ, ʭʝʤʠʿʝ, ʬʠʟʠʢʝ, ʢʦʤʧʿʫʪʝʨʩʢʠʭ ʠ ʠʥʞʝˁʝʨʩʢʠʭ 

ʥʘʫʢʘ, ʛʝʦʣʦʛʠʿʝ, ʤʘʪʝʤʘʪʠʢʝ ʠ ʩʪʘʪʠʩʪʠʢʝ;  

¶ ʉʘʜʨʞʝ ʧʦʜʘʪʢʝ ʦ ʥʝʢʦʤ ʘʩʧʝʢʪʫ ʩʪʫʜʝʥʪʩʢʠʭ ʘʢʘʜʝʤʩʢʠʭ ʜʦʩʪʠʛʥʫʘ˂. 

ʇʦʢʘʟʘʣʦ ʩʝ ʜʘ ʩʫ, ʫ ʧʨʦʩʝʢʫ, ʨʝʟʫʣʪʘʪʠ ʩʪʫʜʝʥʘʪʘ ʥʘ ʠʩʧʠʪʠʤʘ ʠ ʢʦʥʮʝʧʪʫʘʣʥʠʤ 

ʪʝʩʪʦʚʠʤʘ ʙʦˀʠ  ʫʩʣʝʜ ʠʟʣʦʞʝʥʦʩʪʠ ʘʢʪʠʚʥʦʿ ʥʘʩʪʘʚʠ ʟʘ 0.47 ʩʪʘʥʜʘʨʜʥʠʭ ʜʝʚʠʿʘʮʠʿʘ. 

ʐʘʥʩʘ ʟʘ ʧʘʜʘˁʝ ʥʘ ʠʩʧʠʪʫ ʙʠʣʘ ʿʝ 1.5 ʧʫʪʘ ʚʝ˂ʘ ʟʘ ʩʪʫʜʝʥʪʝ ʢʦʿʠ ʩʫ ʙʠʣʠ ʥʘ 

ʪʨʘʜʠʮʠʦʥʘʣʥʦʿ ʥʘʩʪʘʚʠ ʫ ʦʜʥʦʩʫ ʥʘ ʦʥʝ ʢʦʿʠ ʩʫ ʙʠʣʠ ʠʟʣʦʞʝʥʠ ʘʢʪʠʚʥʦʿ ʥʘʩʪʘʚʠ. 

ɸʥʘʣʠʟʝ ʭʝʪʝʨʦʛʝʥʦʩʪʠ ʧʦʢʘʟʘʣʝ ʩʫ ʜʘ ʨʝʟʫʣʪʘʪʠ ʚʘʞʝ ʫ ʩʚʠʤ STEM ʦʙʣʘʩʪʠʤʘ, ʢʘʦ ʠ ʜʘ ʩʝ 

ʨʝʟʫʣʪʘʪʠ ʥʘ ʢʦʥʮʝʧʪʫʘʣʥʠʤ ʪʝʩʪʦʚʠʤʘ ʧʦʧʨʘʚˀʘʿʫ ʚʠʰʝ ʥʝʛʦ ʨʝʟʫʣʪʘʪʠ ʥʘ ʠʩʧʠʪʠʤʘ ʠ ʜʘ 

ʿʝ ʘʢʪʠʚʥʦ ʫʯʝˁʝ ʝʬʠʢʘʩʥʠʿʝ ʢʦʜ ʩʪʫʜʠʿʩʢʠʭ ʛʨʫʧʘ ʩʚʠʭ ʚʝʣʠʯʠʥʘ, ʤʘʜʘ ʥʘʿʙʦˀʝ ʨʝʟʫʣʪʘʪʝ 

ʜʘʿʝ ʫ ʤʘʣʠʤ ʛʨʫʧʘʤʘ, ʩʘ ʤʘˁʝ ʦʜ 50 ʩʪʫʜʝʥʘʪʘ. 

ʀʥʪʝʨʝʩʘʥʪʥʦ ʿʝ ʫʦʯʠʪʠ ʜʘ ʿʝ ʚʝʣʠʯʠʥʘ ʝʬʝʢʪʘ ʘʢʪʠʚʥʝ ʥʘʩʪʘʚʝ ʫ ʦʜʥʦʩʫ ʥʘ ʪʨʘʜʠʮʠʦʥʘʣʥʫ 

ʥʘʿʠʟʨʘʞʝʥʠʿʘ ʥʘ ʢʫʨʩʝʚʠʤʘ ʬʠʟʠʢʝ ʢʦʿʠ ʩʫ ʘʥʘʣʠʟʠʨʘʥʠ ʫ 31 ʩʪʫʜʠʿʠ ʫ ʦʜʥʦʩʫ ʥʘ ʩʚʝ 

ʜʨʫʛʝ ʦʙʣʘʩʪʠ (ʙʠʦʣʦʛʠʿʘ, ʭʝʤʠʿʘ, ʢʦʤʧʿʫʪʝʨʩʢʝ ʥʘʫʢʝ, ʠʥʞʝˁʝʨʠʥʛ, ʛʝʦʣʦʛʠʿʘ, ʤʘʪʝʤʘʪʠʢʘ 

ʠ ʩʪʘʪʠʩʪʠʢʘ). 

2.7.3. ʉʘʤʦʨʝʛʫʣʠʩʘʥʦ ʫʯʝˁʝ 

ʂʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʠ ʧʦʛʣʝʜ ʥʘ ʧʨʠʨʦʜʫ ʫʯʝˁʘ ʫ ʥʘʩʪʘʚʥʦʤ ʧʨʦʮʝʩʫ ʩʥʘʞʥʦ ʧʦʜʩʪʠʯʝ 

Ăʚʣʘʩʥʠʰʪʚʦ ʥʘʜ ʫʯʝˁʝʤñ, ʦʜʥʦʩʥʦ ʩʦʧʩʪʚʝʥʫ ʦʜʛʦʚʦʨʥʦʩʪ ʫʯʝʥʠʢʘ ʟʘ ʥʘʧʨʝʜʦʚʘˁʝ, ʢʘʦ ʠ 

ʚʘʞʥʦʩʪ ʨʘʟʚʠʿʘˁʘ ʚʝʰʪʠʥʘ ʩʘʤʦʨʝʛʫʣʠʩʘʥʦʛ ʫʯʝˁʘ (Muġanoviĺ, 1998; Vulfolk , Hjuz & 

Volkap, 2014). ɼʘʥʘʩ ʩʝ ʩʘʤʦʩʪʘʣʥʦʩʪ ʠ ʩʘʤʦʨʝʛʫʣʘʮʠʿʘ ʩʤʘʪʨʘʿʫ ʢˀʫʯʥʠʤ ʧʨʝʪʧʦʩʪʘʚʢʘʤʘ 

ʟʘ ʮʝʣʦʞʠʚʦʪʥʦ ʫʯʝˁʝ ʥʘ ʢʦʤʝ ʩʝ ʟʘʩʥʠʚʘʿʫ ʠʜʝʿʝ ʦ ʜʨʫʰʪʚʫ ʢʦʿʝ ʫʯʠ ʠ ʦ ʜʨʫʰʪʚʫ ʢʦʿʝ ʿʝ 

ʟʘʩʥʦʚʘʥʦ ʥʘ ʟʥʘˁʫ (ʆʢʚʠʨ ʥʘʮʠʦʥʘʣʥʦʛ ʢʫʨʠʢʫʣʫʤʘ ï ʦʩʥʦʚʝ ʥʘʩʪʘʚʝ ʠ ʫʯʝˁʘ/ʥʘʮʨʪ, 

2015). 

ʂʦʥʢʨʝʪʥʝ ʫʧʘʤ˂ʝʥʝ ʯʠˁʝʥʠʮʝ ʠ ʧʨʦʮʝʜʫʨʝ ʠʟ ʤʥʦʛʠʭ ʦʙʣʘʩʪʠ ʧʨʦʬʝʩʠʦʥʘʣʥʠʭ ʠ ʣʠʯʥʠʭ 

ʘʢʪʠʚʥʦʩʪʠ ʧʦʿʝʜʠʥʮʘ ʫʙʨʟʘʥʦ ʟʘʩʪʘʨʝʚʘʿʫ ʟʙʦʛ ʩʚʝ ʙʨʞʝʛ ʪʝʤʧʘ ʥʘʫʯʥʦʛ ʠ ʪʝʭʥʦʣʦʰʢʦʛ 

ʨʘʟʚʦʿʘ. ɿʙʦʛ ʪʦʛʘ ʿʝ ʦʜ ʢʨʠʪʠʯʥʝ ʚʘʞʥʦʩʪʠ ʜʘ ʩʝ ʦʙʨʘʟʦʚʥʠ ʩʠʩʪʝʤʠ ʨʝʦʨʛʘʥʠʟʫʿʫ ʪʘʢʦ ʜʘ 

ʦʙʝʟʙʝʜʝ ʜʫʛʦʨʦʯʥʝ ʢʦʨʠʩʪʠ ʫʯʝʥʠʮʠʤʘ ʪʠʤʝ ʰʪʦ ˂ʝ ʠʭ ʥʘʫʯʠʪʠ ʜʫʙˀʠʤ, ʦʩʥʦʚʥʠʤ 

ʢʦʥʮʝʧʪʠʤʘ, ʫʤʝʩʪʦ ʧʣʠʪʢʠʭ ʢʦʥʘʯʥʠʭ ʠʩʭʦʜʘ ʪʠʭ ʢʦʥʮʝʧʘʪʘ, ʪʘʢʦ ʰʪʦ ˂ʝ ʧʦʜʩʪʠʮʘʪʠ 
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ʢʨʝʘʪʠʚʥʦʩʪ, ʢʨʠʪʠʯʢʦ ʤʠʰˀʝˁʝ ʠ ʩʧʦʩʦʙʥʦʩʪ ʠʟʨʘʞʘʚʘˁʘ (OECD/CERI, 2008). ʋ 

ʩʫʰʪʠʥʠ, ʫʯʝʥʠʮʠ ʪʨʝʙʘ ʜʘ ʥʘʫʯʝ ʦʩʥʦʚʥʝ ʧʨʠʥʮʠʧʝ ʥʘʫʯʥʦʛ ʨʝʟʦʥʦʚʘˁʘ, ʪʘʢʦ ʜʘ ʤʦʛʫ ʜʘ 

ʥʘʩʪʘʚʝ ʩʘ ʫʯʝˁʝʤ ʩʘʤʦʩʪʘʣʥʦ, ʠʣʠ ʫ ʩʘʨʘʜˁʠ ʩʘ ʜʨʫʛʠʤʘ, ʪʦʢʦʤ ʮʝʣʦʛ ʪʨʘʿʘˁʘ ˁʠʭʦʚʠʭ 

ʘʢʪʠʚʥʠʭ ʞʠʚʦʪʘ, ʜʫʛʦ ʧʦʰʪʦ ʩʫ ʟʘʚʨʰʠʣʠ ʩʚʦʿʝ ʬʦʨʤʘʣʥʦ ʦʙʨʘʟʦʚʘˁʝ. ʉʘʤʦʨʝʛʫʣʠʩʘʥʦ 

ʫʯʝˁʝ ʩʝ, ʩʘ ʩʚʦʿʠʤ ʠʟʨʘʞʝʥʠʤ ʬʦʢʫʩʦʤ ʥʘ ʫʯʝʥʠʯʢʠ ʦʨʠʿʝʥʪʠʩʘʥʦ ʨʝʬʣʝʢʩʠʚʥʦ 

ʨʘʟʤʠʰˀʘˁʝ ʠ ʫʯʠʥʘʢ ʫ ʨʝʰʘʚʘˁʫ ʧʨʦʙʣʝʤʘ, ʩʤʘʪʨʘ ʿʝʜʥʦʤ ʦʜ ʥʘʿʚʘʞʥʠʿʠʭ ʚʝʰʪʠʥʘ ʟʘ 

ʫʯʝˁʝ ʪʦʢʦʤ ʮʝʣʦʛ ʞʠʚʦʪʘ (Ifenthaler, 2012). ʇʦʩʣʝʜˁʠʭ ʜʝʮʝʥʠʿʘ ʩʘʤʦʨʝʛʫʣʠʩʘʥʦ ʫʯʝˁʝ 

ʩʝ ʧʦʩʤʘʪʨʘ ʢʘʦ ʚʘʞʘʥ ʥʦʚʠ ʢʦʥʩʪʨʫʢʪ ʫ ʦʙʨʘʟʦʚʘˁʫ (Boekaerts, 1999; Low & Jin, 2012; 

Zimmerman & Schunk, 2013). 

ʐʪʦ ʩʝ ʪʠʯʝ ʤʝʪʘʢʦʛʥʠʪʠʚʥʠʭ ʘʩʧʝʢʘʪʘ ʫʯʝˁʘ, ʩʘʤʦʨʝʛʫʣʠʰʫ˂ʠ ʫʯʝʥʠʮʠ ʧʣʘʥʠʨʘʿʫ, 

ʧʦʩʪʘʚˀʘʿʫ ʮʠˀʝʚʝ, ʦʨʛʘʥʠʟʫʿʫ, ʩʘʤʦʩʪʘʣʥʦ ʧʨʘʪʝ ʠ ʧʨʦʮʝˁʫʿʫ ʧʦʩʪʠʛʥʫʪʝ ʨʝʟʫʣʪʘʪʝ ʫ 

ʨʘʟʣʠʯʠʪʠʤ ʪʨʝʥʫʮʠʤʘ ʪʦʢʦʤ ʧʨʦʮʝʩʘ ʫʯʝˁʘ. ʆʥʠ ʩʫ ʪʘʢʦʹʝ ʚʨʣʦ ʤʦʪʠʚʠʩʘʥʠ, ʧʦʢʘʟʫʿʫ 

ʚʠʩʦʢ ʩʪʝʧʝʥ ʩʘʤʦʫʚʝʨʝʥʦʩʪʠ, ʧʨʝʫʟʠʤʘˁʘ ʦʜʛʦʚʦʨʥʦʩʪʠ ʠ ʫʩʘʹʝʥʦ ʠʥʪʝʨʝʩʦʚʘˁʝ ʟʘ 

ʟʘʜʘʪʘʢʝ ʢʦʿʝ ʪʨʝʙʘ ʦʙʘʚʠʪʠ. ʇʦʨʝʜ ʪʦʛʘ, ʦʥʠ ʟʥʘʿʫ ʠ ʧʨʠʭʚʘʪʘʿʫ ʜʘ ʩʫ ʨʝʟʫʣʪʘʪʠ ʫʯʝˁʘ 

ʙʦˀʠ ʫʟ ʚʠʰʝ ʥʘʧʦʨʘ ʠ ʫʧʦʨʥʦʩʪʠ ʠ ʫ ʦʢʚʠʨʫ ʦʜʛʦʚʘʨʘʿʫ˂ʝʛ ʦʢʨʫʞʝˁʘ ʟʘ ʫʯʝˁʝ 

(Zimmerman, 1990). ʋʩʧʝʭ ʩʘʤʦʨʝʛʫʣʠʩʘʥʦʛ ʫʯʝˁʘ ʟʘʚʠʩʠ ʦʜ ʩʧʦʩʦʙʥʦʩʪʠ ʫʯʝʥʠʢʘ ʜʘ 

ʘʢʪʠʚʠʨʘʿʫ ʠ ʥʘ ʥʘʿʙʦˀʠ ʥʘʯʠʥ ʢʦʨʠʩʪʝ ʤʝʪʘʢʦʛʥʠʪʠʚʥʝ, ʤʦʪʠʚʘʮʠʦʥʝ ʠ 

ʙʠʭʝʿʚʠʦʨʘʣʠʩʪʠʯʢʝ ʨʝʩʫʨʩʝ ʠ ʩʪʨʘʪʝʛʠʿʝ. 

ʇʨʝʤʘ ʎʠʤʝʨʤʘʥʫ ʧʨʦʮʝʩ ʩʘʤʦʨʝʛʫʣʠʩʘʥʦʛ ʫʯʝˁʘ ʯʠʥʝ ʪʨʠ ʬʘʟʝ (Zimmerman, 2002):  

¶ ʌʘʟʘ ʧʨʦʤʠʰˀʘˁʘ ʠʣʠ ʧʣʘʥʠʨʘˁʘ;  

¶ ʌʘʟʘ ʨʝʘʣʠʟʘʮʠʿʝ ʠ 

¶ ʌʘʟʝ ʩʘʤʦʨʝʬʣʝʢʩʠʿʝ. 

ʋ ʬʘʟʠ ʧʣʘʥʠʨʘˁʘ ʫʯʝʥʠʮʠ ʘʢʪʠʚʠʨʘʿʫ ʩʚʦ ʥʝʦʧʭʦʜʥʦ ʟʥʘˁʝ ʠ ʚʝʰʪʠʥʝ ʜʘ ʙʠ ʨʘʟʫʤʝʣʠ 

ʟʘʜʘʪʠ ʧʨʦʙʣʝʤ ʠ ʧʨʘʚʝ ʧʣʘʥ ʨʝʰʘʚʘˁʘ. 

ʋ ʬʘʟʠ ʨʝʘʣʠʟʘʮʠʿʝ ʦʥʠ ʧʨʘʪʝ ʩʚʦʿ ʥʘʧʨʝʜʘʢ, ʜʘ ʣʠ ʩʫ ʩʝ ʧʦʿʘʚʠʣʠ ʥʝʢʠ ʥʝʦʯʝʢʠʚʘʥʠ ʠʣʠ 

ʥʝʿʘʩʥʠ ʜʝʪʘˀʠ ʠ ʚʝʨʠʬʠʢʫʿʫ ʠʩʧʨʘʚʥʦʩʪ ʜʝʣʠʤʠʯʥʠʭ ʠ ʢʦʥʘʯʥʠʭ ʨʝʰʝˁʘ. 

ʌʘʟʘ ʨʝʬʣʝʢʩʠʿʝ ʿʝ ʥʘʿʚʘʞʥʠʿʘ ʬʘʟʘ ʩʘʤʦʨʝʛʫʣʠʩʘʥʦʛ ʫʯʝˁʘ. ʊʦʢʦʤ ˁʝ, ʫʯʝʥʠʮʠ ʪʨʝʙʘ ʜʘ 

ʧʦʛʣʝʜʘʿʫ ʫʥʘʟʘʜ ʠ ʢʨʠʪʠʯʢʠ ʧʨʦʮʝʥʝ ˁʠʭʦʚ ʮʝʣʦʢʫʧʥʠ ʫʯʠʥʘʢ ʜʘ ʙʠ ʫʪʚʨʜʠʣʠ ʰʪʘ ʿʝ 

ʥʘʫʯʝʥʦ ʘ ʰʪʘ ʥʠʿʝ. ʋ ʧʦʪʦˁʝʤ ʩʣʫʯʘʿʫ, ʦʥʠ ʧʦʢʫʰʘʚʘʿʫ ʜʘ ʫʪʚʨʜʝ ʤʦʛʫ˂ʝ ʫʟʨʦʢʝ 

ʥʝʫʩʧʝʰʥʦʛ ʫʯʝˁʘ. ɼʘ ʙʠ ʠʤ ʩʝ ʧʦʤʦʛʣʦ ʫ ʨʝʬʣʝʢʩʠʿʠ, ʫʯʝʥʠʮʠʤʘ ʪʨʝʙʘ ʜʘʪʠ ʘʜʝʢʚʘʪʥʝ ʠ 

ʙʣʘʛʦʚʨʝʤʝʥʝ ʧʦʚʨʘʪʥʝ ʠʥʬʦʨʤʘʮʠʿʝ ʫ ʩʚʘʢʦʤ ʜʝʣʫ ʩʝʢʚʝʥʮʝ ʫʯʝˁʘ. 

ɱʦʰ ʿʝʜʘʥ ʤʦʜʝʣ ʩʘʤʦʨʝʛʫʣʠʩʘʥʦʛ ʫʯʝˁʘ ʨʘʟʚʠʣʠ ʩʫ ɺʠʥʝ ʠ ʍʘʜʚʠʥʦʚʘ (Winne & 

Hadwin,1998 ʧʨʝʤʘ Vulfolk , Hjuz & Volkap, 2014).  
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ʆʚʘʿ ʤʦʜʝʣ (ʩʣʠʢʘ 5) ʩʝ ʟʘʩʥʠʚʘ ʥʘ ʩʪʘʥʦʚʠʰʪʫ ʜʘ ʩʫ ʫʯʝʥʠʮʠ ʘʛʝʥʩʥʠ. ɸʛʝʥʩʥʦʩʪ 

ʧʨʝʜʩʪʘʚˀʘ ʢʘʧʘʮʠʪʝʪ ʟʘ ʫʩʢʣʘʹʠʚʘˁʝ ʚʝʰʪʠʥʘ ʫʯʝˁʘ, ʤʦʪʠʚʘʮʠʿʝ ʠ ʝʤʦʮʠʿʘ ʢʘʢʦ ʙʠ ʩʝ 

ʧʦʩʪʠʛʣʠ ʮʠˀʝʚʠ. ɸʛʝʥʩʥʠ ʫʯʝʥʠʮʠ ʢʦʥʪʨʦʣʠʰʫ ʤʥʦʛʝ ʬʘʢʪʦʨʝ ʢʦʿʠ ʫʪʠʯʫ ʥʘ ʪʦ ʢʘʢʦ ʦʥʠ 

ʫʯʝ. ʋʯʝʥʠʮʠ ʢʦʿʝ ʩʝ ʩʘʤʦʨʝʛʫʣʠʰʫ ʧʨʠ ʫʯʝˁʫ ʚʝʞʙʘʿʫ ʘʛʝʥʩʥʦʩʪ ʢʘʜʘ ʩʝ ʫʢˀʫʯʫʿʫ ʫ 

ʮʠʢʣʫʩ ʦʜ ʯʝʪʠʨʠ ʦʩʥʦʚʥʝ ʬʘʟʝ: 

¶ ɸʥʘʣʠʟʠʨʘˁʝ ʟʘʜʘʪʢʘ;  

¶ ʇʦʩʪʘʚˀʘˁʝ ʮʠˀʝʚʘ ʠ ʦʩʤʠʰˀʘʚʘˁʝ ʧʣʘʥʦʚʘ;  

¶ ɸʥʛʘʞʦʚʘˁʝ ʫ ʫʯʝˁʫ ʠ  

¶ ʇʨʠʣʘʛʦʹʘʚʘˁʝ ʩʚʦʛ ʧʨʠʩʪʫʧʘ ʫʯʝˁʫ (Vulfolk, Hjuz & Volkap, 2014). 

 

ʉʃʀʂɸ 5. ʎʠʢʣʫʩ ʩʘʤʦʨʝʛʫʣʠʩʘʥʦʛ ʫʯʝˁʘ (ʧʨʝʤʘ Vulfolk, Hjuz & Volkap, 2014) 
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ʀ ʤʦʜʝʣ ɺʠʥʝʘ ʠ ʍʘʜʚʠʥʦʚʝ ʠ ʜʨʫʛʠ ʤʦʜʝʣʠ, ʢʘʦ ʰʪʦ ʿʝ ʎʠʤʝʨʤʘʥʦʚ ʮʠʢʣʫʩ 

ʩʘʤʦʨʝʛʫʣʠʩʘʥʦʛ ʫʯʝˁʘ, ʥʘʛʣʘʰʘʚʘʿʫ ʮʠʢʣʠʯʥʫ ʧʨʠʨʦʜʫ ʩʘʤʦʨʝʛʫʣʠʩʘʥʦʛ ʫʯʝˁʘ: ʩʚʘʢʘ 

ʬʘʟʘ ʫʚʠʨʝ ʫ ʩʣʝʜʝ˂ʫ, ʘ ʮʠʢʣʫʩ ʩʝ ʥʘʩʪʘʚˀʘ ʢʘʢʦ ʫʯʝʥʠʮʠ ʥʘʠʣʘʟʝ ʥʘ ʥʦʚʝ ʠʟʘʟʦʚʝ ʫ ʫʯʝˁʫ. 

ʆʙʘ ʤʦʜʝʣʘ ʧʦʯʠˁʫ ʠʥʬʦʨʤʠʩʘˁʝʤ ʦ ʟʘʜʘʪʢʫ ʪʘʢʦ ʜʘ ʩʝ ʤʦʛʫ ʧʦʩʪʘʚʠʪʠ ʜʦʙʨʠ ʮʠˀʝʚʠ. 

ʀʤʘʪʠ ʨʝʧʝʨʪʦʘʨ ʩʪʨʘʪʝʛʠʿʘ ʠ ʪʘʢʪʠʢʘ ʫʯʝˁʘ ʪʘʢʦʹʝ ʿʝ ʥʝʦʧʭʦʜʥʦ ʫ ʦʙʘ ʤʦʜʝʣʘ, ʘ ʧʨʘ˂ʝˁʝ 

ʩʦʧʩʪʚʝʥʦʛ ʥʘʧʨʝʪʢʘ, ʫʟ ʤʦʜʠʬʠʢʦʚʘˁʝ ʧʣʘʥʦʚʘ, ʘʢʦ ʿʝ ʧʦʪʨʝʙʥʦ, ʢˀʫʯʥʦ ʿʝ ʟʘ ʦʙʘ ʤʦʜʝʣʘ. 

ʇʦʩʝʙʥʦ ʪʨʝʙʘ ʦʙʨʘʪʠʪʠ ʧʘʞˁʫ ʜʘ ʥʘʯʠʥ ʥʘ ʢʦʿʠ ʫʯʝʥʠʮʠ ʨʘʟʤʠʰˀʘʿʫ ʦ ʟʘʜʘʪʢʫ ʠ ʩʚʦʿʦʿ 

ʩʧʦʩʦʙʥʦʩʪʠ ʜʘ ʛʘ ʨʝʰʝ, ʦʜʥʦʩʥʦ ˁʠʭʦʚ ʦʩʝ˂ʘʿ ʝʬʠʢʘʩʥʦʩʪʠ ʫ ʩʘʤʦʨʝʛʫʣʘʮʠʿʠ ʧʨʝʜʩʪʘʚˀʘ 

ʚʝʦʤʘ ʟʥʘʯʘʿʘʥ ʬʘʢʪʦʨ (Vulfolk , Hjuz & Volkap, 2014). 

ʂʘʜʘ ʛʦʚʦʨʠʤʦ ʦ ʩʘʤʦʨʝʛʫʣʠʩʘʥʦʤ ʫʯʝˁʫ ʥʝ ʪʨʝʙʘ ʟʘʙʦʨʘʚʠʪʠ ʚʘʞʥʫ ʫʣʦʛʫ ʥʘʩʪʘʚʥʠʢʘ. ʅʘ 

ʧʨʠʤʝʨ, ʯʘʢ ʠ ʢʘʜʘ ʘʢʪʠʚʥʦʩʪ, ʢʘʦ ʰʪʦ ʿʝ ʚʦʹʝˁʝ ʦʙʘʚʝʟʥʦʛ ʜʥʝʚʥʠʢʘ ʫʯʝˁʘ, ʤʦʞʝ, ʫ 

ʧʨʠʥʮʠʧʫ, ʜʘ ʧʨʦʤʦʚʠʰʝ ʩʘʤʦʨʝʛʫʣʠʩʘʥʦ ʫʯʝˁʝ, ʪʦ ʩʝ ʥʝ ʜʝʰʘʚʘ ʙʝʟ ʜʦʜʘʪʥʝ 

ʠʥʪʝʨʚʝʥʮʠʿʝ ʥʘʩʪʘʚʥʠʢʘ. ɼʘ ʙʠ ʩʪʚʘʨʠ ʙʠʣʝ ʛʦʨʝ, ʦʜʩʫʩʪʚʦ ʠʥʪʝʨʚʝʥʮʠʿʝ ʥʘʩʪʘʚʥʠʢʘ, 

ʦʜʥʦʩʥʦ ʧʨʘʚʦʚʨʝʤʝʥʠʭ ʧʦʚʨʘʪʥʠʭ ʠʥʬʦʨʤʘʮʠʿʘ ʤʦʞʝ ʜʦʚʝʩʪʠ ʜʦ ʩʤʘˁʝʥʝ ʤʦʪʠʚʘʮʠʿʝ 

ʫʯʝʥʠʢʘ (Fabriz et al., 2013). 

ʇʦʚʨʘʪʥʝ ʠʥʬʦʨʤʘʮʠʿʝ ʩʫ ʚʘʞʥʝ ʥʝ ʩʘʤʦ ʟʘʪʦ ʰʪʦ ʤʦʪʠʚʠʰʫ ʫʯʝʥʠʢʝ ʚʝ˂ ʠ ʟʘʪʦ ʰʪʦ 

ʧʦʤʘʞʫ ʫʯʝʥʠʮʠʤʘ ʜʘ ʚʝʨʠʬʠʢʫʿʫ ʩʚʦʿ ʥʘʧʨʝʜʘʢ, ʩʘʤʦʦʙʿʘʰˁʘʚʘʿʫ˂ʠ ʰʪʘ ʩʫ ʧʨʦʧʫʩʪʠʣʠ ʠ 

ʦʿʘʯʘʚʘʿʫ˂ʠ ʜʦʙʨʦ ʫʩʚʦʿʝʥʘ ʟʥʘˁʝ, ʦʜʥʦʩʥʦ ʧʦʜʩʪʠʯʫ˂ʠ ʩʘʤʦʨʝʛʫʣʘʮʠʿʫ.  

ʀʩʪʨʘʞʠʚʘˁʘ ʦ ʦʙʨʘʟʦʚʥʠʤ ʘʩʧʝʢʪʠʤʘ ʧʦʚʨʘʪʥʠʭ ʠʥʬʦʨʤʘʮʠʿʘ ʠʩʪʠʯʫ ʜʘ ʿʝ ʧʦʛʦʜʥʠʿʝ 

ʘʥʘʣʠʟʠʨʘʪʠ ʧʨʦʮʝʩ ʧʨʠʤʘˁʘ ʫ ʦʜʥʦʩʫ ʥʘ ʧʨʦʮʝʩ ʪʨʘʞʝˁʘ ʧʦʚʨʘʪʥʠʭ ʠʥʬʦʨʤʘʮʠʿʘ (Mayer 

& Alexander, 2011). ʄʝʹʫʪʠʤ, ʫ ʦʢʨʫʞʝˁʫ ʢʦʿʝ ʿʝ ʦʧʪʝʨʝ˂ʝʥʦ ʩʢʦʨʦ ʠʩʢˀʫʯʠʚʦ 

ʪʨʘʜʠʮʠʦʥʘʣʥʠʤ, ʧʨʝʜʘʚʘʯʢʠʤ ʧʨʠʩʪʫʧʦʤ ʥʘʩʪʘʚʠ, ʥʝʦʧʭʦʜʥʦ ʿʝ ʧʦʩʚʝʪʠʪʠ ʦʜʨʝʹʝʥʫ 

ʧʘʞˁʫ ʦʚʦʤ ʜʝʣʫ ʧʨʦʮʝʩʘ ʠ ʫʪʚʨʜʠʪʠ ʜʘ ʣʠ ʫʯʝʥʠʮʠ ʧʦʩʝʜʫʿʫ ʤʘʢʘʨ ʦʩʥʦʚʥʝ ʚʝʰʪʠʥʝ 

ʪʨʘʞʝˁʘ ʧʦʚʨʘʪʥʠʭ ʠʥʬʦʨʤʘʮʠʿʘ ʠ ʩʧʦʩʦʙʥʦʩʪ ʜʘ ʠʭ ʢʦʨʠʩʪʝ. ɹʠʣʦ ʙʠ ʢʦʨʠʩʥʦ ʢʘʜʘ ʙʠ 

ʫʯʝʥʠʮʠ ʤʦʛʣʠ ʜʘ ʧʦʩʪʘʚʝ ʧʠʪʘˁʘ ʢʘʦ ʰʪʦ ʩʫ Ăʐʪʘ ʩʘʤ ʫʨʘʜʠʦ ʜʦʙʨʦ (ʠʣʠ ʣʦʰʝ)?ñ, Ăʂʦʿʝ 

ʜʨʫʛʝ ʩʪʨʘʪʝʛʠʿʝ ʨʝʰʘʚʘˁʘ ʧʨʦʙʣʝʤʘ ʤʦʛʫ ʜʘ ʢʦʨʠʩʪʠʤ?ñ ʠʣʠ Ăʂʘʢʦ ʙʦˀʝ ʤʦʛʫ ʜʘ ʧʨʘʪʠʤ 

ʩʚʦʿ ʥʘʧʨʝʜʘʢ?ñ, ʥʝ ʩʘʤʦ ʜʘ ʙʠ ʜʦʰʣʠ ʜʦ ʜʦʜʘʪʥʠʭ ʠʥʬʦʨʤʘʮʠʿʘ, ʚʝ˂ ʠ ʜʘ ʙʠ ʢʦʤʧʣʝʪʘʥ 

ʧʨʦʮʝʩ ʫʯʝˁʘ ʫʯʠʥʠʣʠ ʪʨʘʥʩʧʘʨʝʥʪʥʠʿʠʤ, ʢʘʢʦ ʥʘ ʣʠʯʥʦʤ ʥʠʚʦʫ, ʪʘʢʦ ʠ ʟʘ ʥʘʩʪʘʚʥʠʢʘ 

(Radovanoviĺ & Sliġko, 2014a). 

ʆʚʝ ʠʥʬʦʨʤʘʮʠʿʝ ʧʦʤʘʞʫ ʥʝ ʩʘʤʦ ʫʯʝʥʠʢʫ, ʚʝ˂ ʠ ʥʘʩʪʘʚʥʠʢʫ ʜʘ ʧʦʩʪʘʚʠ ʿʘʩʥʝ ʠ 

ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʮʠˀʝʚʝ ʫʯʝˁʘ. ʆʜʛʦʚʦʨʝ ʥʘ ʦʚʘ ʧʠʪʘˁʘ ʫʯʝʥʠʢ ʤʦʞʝ ʜʦʙʠʪʠ ʠ ʦʜ ʜʨʫʛʠʭ 

ʫʯʝʥʠʢʘ, ʠʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʜʘ ʩʝ ˁʠʭʦʚʘ ʧʝʨʮʝʧʮʠʿʘ ʟʘʿʝʜʥʠʯʢʠʭ ʩʘʤʦʨʝʛʫʣʠʩʘʥʠʭ ʠʩʢʫʩʪʘʚʘ 

ʤʦʞʝ ʨʘʟʣʠʢʦʚʘʪʠ (Jones, Alexander & Estell, 2010). ʇʦʚʨʘʪʥʝ ʠʥʬʦʨʤʘʮʠʿʝ ʦʜ ʜʨʫʛʠʭ 

ʫʯʝʥʠʢʘ ʠʤʘʿʫ ʜʦʜʘʪʥʫ ʢʦʨʠʩʪ ʜʘ ʧʦʜʩʪʠʯʫ ʘʪʤʦʩʬʝʨʫ ʩʘʨʘʜˁʝ ʫ ʫʯʠʦʥʠʮʠ ʠ ʧʦʤʘʞʫ 

ʫʯʝʥʠʮʠʤʘ ʜʘ ʧʨʠʭʚʘʪʝ ʨʘʜ ʠ ʥʘʧʨʝʜʘʢ ʛʨʫʧʝ ʢʘʦ ʩʚʦʿ. ʅʘ ʠʥʜʠʚʠʜʫʘʣʥʦʤ ʥʠʚʦʫ, ʧʦʚʨʘʪʥʝ 

ʠʥʬʦʨʤʘʮʠʿʝ ʦʜ ʜʨʫʛʠʭ ʫʯʝʥʠʢʘ ʜʘʿʫ ʤʦʛʫ˂ʥʦʩʪ ʜʘ ʩʝ ʩʘʤʦʨʝʛʫʣʘʮʠʿʘ ʫʥʘʧʨʝʜʠ ʪʘʢʦ ʰʪʦ 
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˂ʝ ʫʯʝʥʠʮʠ ʙʠʪʠ ʠʟʣʦʞʝʥʠ ʩʫʧʨʦʪʩʪʘʚˀʝʥʠʤ ʤʠʰˀʝˁʠʤʘ ʠ ʧʦʜʩʪʠʮʘˁʝʤ ʨʝʬʣʝʢʩʠʚʥʠʭ ʠ 

ʩʘʤʦʘʥʘʣʠʟʠʨʘʿʫ˂ʠʭ ʧʠʪʘˁʘ. 

ʇʦʢʘʟʘʣʦ ʩʝ ʜʘ ʜʨʫʛʘʯʠʿʠ, ʥʝʪʨʘʜʠʮʠʦʥʘʣʥʠ ʧʨʠʩʪʫʧ ʜʦʤʘ˂ʠʤ ʟʘʜʘʮʠʤʘ ʠʟ ʬʠʟʠʢʝ ʤʦʞʝ 

ʙʠʪʠ ʙʦˀʠ ʥʘʯʠʥ ʟʘ ʧʦʩʪʝʧʝʥʦ ʫʚʦʹʝˁʝ ʩʘʤʦʨʝʛʫʣʠʩʘʥʦʛ ʫʯʝˁʘ ʫ ʥʘʩʪʘʚʥʫ ʧʨʘʢʩʫ, ʢʘʦ ʠ ʟʘ 

ʧʦʜʩʪʠʮʘˁʝ ʦʜʛʦʚʦʨʥʦʩʪʠ ʫʯʝʥʠʢʘ ʟʘ ʩʦʧʩʪʚʝʥʦ ʥʘʧʨʝʜʦʚʘˁʝ ʫ ʦʜʥʦʩʫ ʥʘ ʫʦʙʠʯʘʿʝʥʦ 

ʟʘʜʘʚʘˁʝ ʥʠʟʘ ʧʠʪʘˁʘ ʠ ʨʘʯʫʥʩʢʠʭ ʟʘʜʘʪʘʢʘ ʢʦʿʠ ʪʨʘʞʝ ʧʨʠʤʝʥʫ ʥʘʫʯʝʥʠʭ ʯʠˁʝʥʠʮʘ ʠ 

ʫʩʪʘˀʝʥʠʭ ʰʘʙʣʦʥʘ (Radovanoviĺ & Sliġko, 2014a; Radovanoviĺ & Sliġko, 2014b).  

ʋʣʦʛʘ ʜʦʤʘ˂ʠʭ ʟʘʜʘʪʘʢʘ 

ɱʝʜʥʠʤ ʦʜ ʠʩʪʨʘʞʠʚʘˁʘ, ʨʝʘʣʠʟʦʚʘʥʠʭ ʫ ʦʢʚʠʨʫ ʊIMSS ʧʨʦʛʨʘʤʘ (ʊIMSS-FT 2007), 

ʧʨʠʢʫʧˀʝʥʠ ʩʫ, ʠʟʤʝʹʫ ʦʩʪʘʣʦʛ, ʧʦʜʘʮʠ ʦ ʢʦʥʪʝʢʩʪʫʘʣʥʠʤ ʚʘʨʠʿʘʙʣʘʤʘ ʢʦʿʝ ʦʜʨʝʹʫʿʫ ʥʠʚʦ 

ʠ ʢʚʘʣʠʪʝʪ ʫʯʝʥʠʯʢʦʛ ʧʦʩʪʠʛʥʫ˂ʘ ʫ ʥʘʰʦʿ ʟʝʤˀʠ. ɸʥʘʣʠʟʘ ʜʦʙʠʿʝʥʠʭ ʧʦʜʘʪʘʢʘ ʫʢʘʟʘʣʘ ʿʝ 

ʥʘ ʥʝʜʦʚʦˀʥʦ ʧʦʜʩʪʠʮʘˁʝ ʫʯʝʥʠʢʘ ʥʘ ʩʘʤʦʩʪʘʣʥʦʩʪ ʫ ʰʢʦʣʩʢʦʤ ʨʘʜʫ, ʢʘʦ ʠ ʜʘ ʥʘʩʪʘʚʥʠʮʠ 

ʧʨʠʨʦʜʥʠʭ ʥʘʫʢʘ ʥʘʿʯʝʰ˂ʝ ʧʨʠʤʝˁʫʿʫ ʪʨʘʜʠʮʠʦʥʘʣʥʘ ʧʨʝʜʘʚʘˁʘ, ʜʦʢ ʟʥʘʪʥʦ ʨʝʹʝ 

ʧʦʩʚʝ˂ʫʿʫ ʚʨʝʤʝ ʥʘʫʯʥʦʠʩʪʨʘʞʠʚʘʯʢʠʤ ʘʢʪʠʚʥʦʩʪʠʤʘ ʫ ʥʘʩʪʘʚʠ. ʐʪʦ ʩʝ ʜʦʤʘ˂ʠʭ ʟʘʜʘʪʘʢʘ 

ʪʠʯʝ, ʠʘʢʦ ʥʘʩʪʘʚʥʠʮʠ ʧʨʠʨʦʜʥʠʭ ʥʘʫʢʘ ʩʤʘʪʨʘʿʫ ʜʘ ʦʥʠ ʜʦʧʨʠʥʦʩʝ ʜʫʙˀʝʤ ʨʘʟʫʤʝʚʘˁʫ 

ʥʘʩʪʘʚʥʠʭ ʩʘʜʨʞʘʿʘ, ʟʥʘʪʥʦ ʠʭ ʨʝʹʝ ʟʘʜʘʿʫ ʫ ʦʜʥʦʩʫ ʥʘ ʥʘʩʪʘʚʥʠʢʝ ʤʘʪʝʤʘʪʠʢʝ (ɫʝʨʠ˂, 

ʃʫʢʦʚʠ˂ & ʉʪʫʜʝʥ, 2007). ɼʦʜʘʪʥʠ ʧʨʦʙʣʝʤ ʧʨʝʜʩʪʘʚˀʘ ʪʦ ʰʪʦ ʩʝ ʢʘʦ ʜʦʤʘ˂ʠ ʟʘʜʘʮʠ 

ʥʘʿʯʝʰ˂ʝ ʧʦʩʪʘʚˀʘʿʫ ʧʠʪʘˁʘ ʠʣʠ ʥʫʤʝʨʠʯʢʠ ʧʨʦʙʣʝʤʠ ʢʦʿʠ ʟʘʭʪʝʚʘʿʫ ʿʝʜʥʦʩʪʘʚʥʫ 

ʨʝʧʨʦʜʫʢʮʠʿʫ ʜʝʬʠʥʠʮʠʿʘ ʠ ʧʨʠʤʝʥʫ ʫʩʪʘˀʝʥʠʭ ʰʘʙʣʦʥʘ. 

ʀʩʪʨʘʞʠʚʘˁʝ ʬʫʥʢʮʠʿʝ ʠ ʝʬʝʢʘʪʘ ʜʦʤʘ˂ʠʭ ʟʘʜʘʪʢʘ ʠʤʘ ʜʫʛʫ ʪʨʘʜʠʮʠʿʫ. ʄʥʦʛʘ 

ʠʩʪʨʘʞʠʚʘˁʘ ʧʦʢʘʟʘʣʘ ʩʫ ʜʘ ʜʦʤʘ˂ʠ ʟʘʜʘʮʠ ʤʦʛʫ ʧʦʟʠʪʠʚʥʦ ʫʪʠʮʘʪʠ ʥʘ ʧʦʩʪʠʛʥʫ˂ʘ 

ʫʯʝʥʠʢʘ, ʘʣʠ ʩʫ ʠʟʙʦʨ ʚʨʩʪʝ ʠ ʥʘʯʠʥʠ ʧʦʩʪʘʚˀʘˁʘ ʟʘʜʘʪʘʢʘ ʚʝʦʤʘ ʚʘʞʥʠ (Cooper et al., 

2006).  

ʐʪʦ ʩʝ ʧʨʠʨʦʜʥʠʭ ʥʘʫʢʘ ʪʠʯʝ, ʧʦʢʘʟʘʣʦ ʩʝ ʜʘ ʨʘʟʣʠʯʠʪʝ ʚʨʩʪʝ ʠʩʪʨʘʞʠʚʘʯʢʠʭ ʜʦʤʘ˂ʠʭ 

ʟʘʜʘʪʘʢʘ ʤʦʛʫ ʠʤʘʪʠ ʚʝʦʤʘ ʚʘʞʥʫ ʫʣʦʛʫ ʫ ʧʦʙʦˀʰʘˁʫ ʫʯʝʥʠʯʢʠʭ ʧʦʩʪʠʛʥʫ˂ʘ, ʘʣʠ ʜʘ ʙʠ 

ʦʚʝ ʘʢʪʠʚʥʦʩʪʠ ʟʘʠʩʪʘ ʜʦʚʝʣʝ ʜʦ ʫʩʧʝʭʘ ʥʘʩʪʘʚʥʠʮʠ ʤʦʨʘʿʫ (Newby & Winterbottom, 2011): 

¶ ʇʘʞˀʠʚʦ ʦʜʘʙʨʘʪʠ ʧʨʝʜʤʝʪ ʠʩʪʨʘʞʠʚʘˁʘ, ʪʘʢʦ ʜʘ ʦʥ ʟʘʭʪʝʚʘ ʨʘʟʤʠʰˀʘˁʝ, ʘ ʥʝ 

Ăcopy - pasteñ ʧʨʠʩʪʫʧ; 

¶ ʇʨʫʞʠʪʠ ʨʘʟʥʝ ʪʝʤʝ ʠ ʧʨʝʟʝʥʪʘʮʠʿʩʢʝ ʬʦʨʤʘʪʝ ʢʘʢʦ ʙʠ ʩʝ ʧʦʜʩʪʘʢʣʦ ʰʪʦ ʚʠʰʝ 

ʫʯʝʥʠʢʘ ʥʘ ʨʘʜ; 

¶ ʇʘʞˀʠʚʦ ʦʧʠʩʘʪʠ ʢʨʠʪʝʨʠʿʫʤʝ ʟʘ ʦʮʝˁʠʚʘˁʝ ʢʘʢʦ ʙʠ ʩʝ ʦʩʠʛʫʨʘʣʦ ʜʘ ʫʯʝʥʠʮʠ 

ʜʦʙʨʦ ʨʘʟʫʤʝʿʫ ʢʘʢʦ ˂ʝ ʠʟʛʣʝʜʘʪʠ ʫʩʧʝʰʘʥ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ; 
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¶ ʆʩʪʘʚʠʪʠ ʜʦʚʦˀʥʦ ʚʨʝʤʝʥʘ ʟʘ ʘʥʘʣʠʟʫ ʠ ʜʠʩʢʫʩʠʿʫ ʨʝʰʝˁʘ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ ʫʟ 

ʤʦʛʫ˂ʥʦʩʪ ʜʘ ʫʯʝʥʠʮʠ ʥʘʢʦʥ ʪʦʛʘ ʧʨʝʜʘʿʫ ʨʝʚʠʜʠʨʘʥʫ ʚʝʨʟʠʿʫ ʩʚʦʛ ʨʘʜʘ ʠ 

¶ ʉʠʩʪʝʤʘʪʠʯʥʦ ʦʩʧʦʩʦʙˀʘʚʘʪʠ ʫʯʝʥʠʢʝ ʫ ʢʦʨʠʰ˂ʝˁʫ ʩʘʤʦʧʨʦʮʝʥʝ ʠ ʧʨʦʮʝʥʝ ʨʘʜʘ 

ʩʚʦʿʠʭ ʚʨʰˁʘʢʘ ʫʟ ʬʦʢʫʩʠʨʘˁʝ ʥʘ ʮʝʣʠʥʫ, ʘ ʥʝ ʩʘʤʦ ʥʘ ʪʨʘʞʝˁʝ ʦʯʠʛʣʝʜʥʠʭ 

ʧʨʦʧʫʩʪʘ. 

ʆʩʠʤ ʪʦʛʘ, ʚʝ˂ ʿʝ ʠʩʪʘʢʥʫʪʦ ʜʘ ʥʘʫʯʥʠ ʢʦʥʮʝʧʪʠ, ʢʦʿʠ ʟʙʦʛ ʩʚʦʿʝ ʫʥʠʚʝʨʟʘʣʥʦʩʪʠ ʤʦʨʘʿʫ 

ʙʠʪʠ ʘʧʩʪʨʘʢʪʥʠ, ʤʦʛʫ ʠʟʛʣʝʜʘʪʠ ʢʘʦ ʜʘ ʩʫ ʧʦʪʧʫʥʦ ʦʜʚʦʿʝʥʠ ʦʜ ʩʚʘʢʦʜʥʝʚʥʦʛ ʞʠʚʦʪʘ, 

ʧʦʩʝʙʥʦ ʢʘʜʘ ʜʝʮʘ ʦ ˁʠʤʘ ʫʯʝ ʚʘʥ ʢʦʥʪʝʢʩʪʘ ʫ ʢʦʿʝʤ ʙʠ ʤʦʛʣʠ ʙʠʪʠ ʧʨʠʤʝˁʝʥʠ (Fleer, 

2009). ʀʘʢʦ ʿʝ ʘʢʪʠʚʥʦ Ăʙʘʚˀʝˁʝñ ʥʘʫʢʦʤ ʿʝʜʠʥʠ ʥʘʯʠʥ ʜʘ ʫʯʝʥʠʮʠ ʦʚʣʘʜʘʿʫ ʥʘʫʯʥʠʤ 

ʢʦʥʮʝʧʪʠʤʘ, ʦʚʝ ʤʝʪʦʜʝ ʯʝʩʪʦ ʟʘʭʪʝʚʘʿʫ ʧʫʥʦ ʚʨʝʤʝʥʘ ʟʘ ʨʝʘʣʠʟʘʮʠʿʫ. ɿʙʦʛ ʪʦʛʘ ʙʠ ʙʠʣʦ 

ʜʦʙʨʦ ʦʨʛʘʥʠʟʦʚʘʪʠ ʦʜʨʝʹʝʥʝ ʩʝʢʚʝʥʮʠʿʝ ʫʯʝˁʘ ʚʘʥ ʫʯʠʦʥʠʮʝ ʠ ʪʦ ʢʘʦ ʘʜʝʢʚʘʪʥʦ 

ʜʠʟʘʿʥʠʨʘʥʝ ʠʩʪʨʘʞʠʚʘʯʢʝ ʜʦʤʘ˂ʝ ʟʘʜʘʪʢʝ ʢʦʿʠ ʧʦʜʩʪʠʯʫ ʩʘʤʦʩʪʘʣʥʦ ʘʢʪʠʚʥʦ ʫʯʝˁʝ 

ʬʠʟʠʢʝ.  

ɽʢʩʧʝʨʠʤʝʥʪʠ ʢʦʿʝ ʫʯʝʥʠʮʠ ʩʘʤʦʩʪʘʣʥʦ ʠʟʚʦʜʝ, ʢʘʦ ʠ ʟʘʢˀʫʯʮʠ ʜʦ ʢʦʿʠʭ ʥʘ ʦʩʥʦʚʫ ˁʠʭ 

ʜʦʣʘʟʝ, ʠʤʘʿʫ ʫ ʩʘʟʥʘʿʥʦʤ ʩʤʠʩʣʫ ʤʥʦʛʦ ʚʝ˂ʫ ʚʨʝʜʥʦʩʪ ʥʝʛʦ ʫʯʝˁʝ ʯʠˁʝʥʠʮʘ ʠʟ ʫ˅ʙʝʥʠʢʘ ʠ 

ʦʩʪʘʣʠʭ ʧʠʩʘʥʠʭ ʤʘʪʝʨʠʿʘʣʘ (ʎʚʿʝʪʠ˂ʘʥʠʥ, ʉʝʛʝʜʠʥʘʮ & ʍʘʣʘʰʠ, 2010). ʋʢʦʣʠʢʦ ʩʫ ʜʦʙʨʦ 

ʦʩʤʠʰˀʝʥʠ ʠ ʧʘʞˀʠʚʦ ʧʣʘʥʠʨʘʥʠ, ʜʦʤʘ˂ʠ ʟʘʜʘʮʠ ʧʦʤʘʞʫ ʫʯʝʥʠʮʠʤʘ ʜʘ ʫʚʠʜʝ ʟʥʘʯʘʿ 

ʦʥʦʛʘ ʦ ʯʝʤʫ ʫʯʝ ʢʨʦʟ ʧʨʠʤʝʥʫ ʟʥʘˁʘ ʫ ʨʝʰʘʚʘˁʫ ʧʨʦʙʣʝʤʘ ʠʟ ʩʚʘʢʦʜʥʝʚʥʦʛ ʞʠʚʦʪʘ. 

ʇʘʞˀʠʚʦ ʢʨʝʠʨʘʥʠ ʠʩʪʨʘʞʠʚʘʯʢʠ ʜʦʤʘ˂ʠ ʟʘʜʘʮʠ ʧʦʜʩʪʠʯʫ ʫʯʝʥʠʢʘ ʥʘ ʧʦʩʪʘʚˀʘˁʝ ʠ 

ʪʝʩʪʠʨʘˁʝ ʭʠʧʦʪʝʟʘ, ʦʩʤʠʰˀʘʚʘˁʝ ʠ ʨʝʘʣʠʟʘʮʠʿʫ ʝʢʩʧʝʨʠʤʝʥʘʪʘ, ʜʦʥʦʰʝˁʝ ʟʘʢˀʫʯʘʢʘ ʠ 

ʘʥʘʣʠʟʫ ʜʦʙʠʿʝʥʠʭ ʨʝʟʫʣʪʘʪʘ, ʪʝ ʩʫ ʢʘʦ ʪʘʢʚʠ ʜʦʙʨʘ ʦʩʥʦʚʘ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʫʯʝʥʠʯʢʦʛ 

ʧʦʩʪʠʛʥʫ˂ʘ (ʄʠʣʦʰʝʚʠ˂ & ʃʫʢʦʚʠ˂, 2006). 

ʀʧʘʢ, ʯʝʩʪʦ ʿʝ ʪʝʰʢʦ ʤʦʪʠʚʠʩʘʪʠ ʫʯʝʥʠʢʝ ʜʘ ʨʘʜʝ ʜʦʤʘ˂ʝ ʟʘʜʘʪʢʝ, ʧʦʩʝʙʥʦ ʢʘʜʘ ʿʝ ʨʝʯ ʦ 

ʘʜʦʣʝʩʮʝʥʪʠʤʘ, ʰʪʦ ʦʜ ʥʘʩʪʘʚʥʠʢʘ ʟʘʭʪʝʚʘ ʩʪʘʣʥʦ ʫʩʘʚʨʰʘʚʘˁʝ ʪʠʧʦʚʘ ʠ ʥʘʯʠʥʘ ʟʘʜʘʚʘˁʘ 

ʜʦʤʘ˂ʝʛ ʨʘʜʘ (Newby & Winterbottom, 2011). 

ʇʦʢʘʟʘʣʦ ʩʝ ʜʘ ʠʩʪʨʘʞʠʚʘʯʢʠ ʜʦʤʘ˂ʠ ʟʘʜʘʮʠ ʢʦʿʝ ʫʯʝʥʠʮʠ ʨʝʰʘʚʘʿʫ ʧʦ ʩʦʧʩʪʚʝʥʦʤ ʠʟʙʦʨʫ 

ʤʦʛʫ ʙʠʪʠ ʜʦʙʨʦ ʨʝʰʝˁʝ. ʀʩʪʨʘʞʫʿʫ˂ʠ ʧʦʜʩʪʠʮʘˁʝ ʘʢʪʠʚʥʦʛ ʫʯʝˁʘ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ 

ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ ʠʩʧʠʪʠʚʘʥ ʿʝ ʫʪʠʮʘʿ ʧʨʝʪʭʦʜʥʠʭ ʟʥʘˁʘ ʫʯʝʥʠʢʘ ʠ ʥʘʯʠʥʘ 

ʧʦʩʪʘʚˀʘˁʘ ʠʩʪʨʘʞʠʚʘʯʢʦʛ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ ʦ ʬʝʥʦʤʝʥʠʤʘ ʧʣʠʚʘˁʘ ʠ ʪʦˁʝˁʘ 

(Radovanoviĺ & Sliġko, 2014b). ʋʯʝʥʠʮʠ ʩʫ ʧʦʜʝˀʝʥʠ ʫ ʜʚʝ ʛʨʫʧʝ. ʋ ʿʝʜʥʦʿ ʛʨʫʧʠ ʟʘʜʘʪʘʢ ʿʝ 

ʙʠʦ ʦʙʘʚʝʟʘʥ ï ʫʢʦʣʠʢʦ ʫʯʝʥʠʢ ʥʝ ʧʨʝʜʘ ʟʘʜʘʪʘʢ ʪʦ ʩʝ ʥʝʛʘʪʠʚʥʦ ʦʜʨʘʞʘʚʘ ʥʘ ʦʮʝʥʫ. ʋ 

ʜʨʫʛʦʿ ʛʨʫʧʠ ʫʯʝʥʠʮʠ ʩʫ ʤʦʛʣʠ ʦʜʘʙʨʘʪʠ ʜʘ ʣʠ ˂ʝ ʨʝʰʘʚʘʪʠ ʧʦʩʪʘʚˀʝʥʠ ʠʩʪʨʘʞʠʚʘʯʢʠ 

ʟʘʜʘʪʘʢ ʠʣʠ ʥʝ, ʫʟ ʥʘʧʦʤʝʥʫ ʜʘ ʩʚʘʢʦ ʜʝʪʘˀʥʦ, ʿʘʩʥʦ ʧʨʝʜʩʪʘʚˀʝʥʦ ʨʝʰʝˁʝ ʧʦʟʠʪʠʚʥʦ 

ʫʪʠʯʝ ʥʘ ʦʮʝʥʫ. ʋ ʩʚʘʢʦʿ ʛʨʫʧʠ ʫʯʝʥʠʮʠ ʩʫ ʜʘˀʝ ʨʘʟʚʨʩʪʘʥʠ ʫ ʪʨʠ ʧʦʜʛʨʫʧʝ ʧʨʝʤʘ ʦʮʝʥʘʤʘ 

ʠʟ ʬʠʟʠʢʝ, ʥʘ ʫʯʝʥʠʢʝ ʚʠʩʦʢʦʛ, ʩʨʝʜˁʝʛ ʠ ʩʣʘʙʦʛ ʧʦʩʪʠʛʥʫ˂ʘ.  
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ʇʦʢʘʟʘʣʦ ʩʝ ʜʘ ʿʝ ʢʚʘʣʠʪʝʪ ʜʦʤʘ˂ʠʭ ʟʘʜʘʪʘʢʘ ʟʥʘʯʘʿʥʦ ʙʦˀʠ ʫ ʛʨʫʧʠ ʫʯʝʥʠʢʘ ʢʦʿʠ ʩʫ 

ʟʘʜʘʪʘʢ ʨʘʜʠʣʠ ʧʦ ʩʦʧʩʪʚʝʥʦʤ ʠʟʙʦʨʫ, ʢʘʦ ʠ ʜʘ ʩʫ ʥʘʿʠʟʨʘʞʝʥʠʿʝ ʨʘʟʣʠʢʝ ʠʟʤʝʹʫ ʜʚʝ ʛʨʫʧʝ 

ʫʯʝʥʠʢʘ ʢʦʜ ʦʥʠʭ ʩʘ ʩʨʝʜˁʠʤ ʧʦʩʪʠʛʥʫ˂ʠʤʘ ʠʟ ʬʠʟʠʢʝ (ʦʮʝʥʝ 3 ʠ 4). ʆʩʠʤ ʜʘ ʩʣʦʙʦʜʘ 

ʠʟʙʦʨʘ ʤʦʞʝ ʧʦʜʩʪʘ˂ʠ ʦʜʛʦʚʦʨʥʦʩʪ ʫʯʝʥʠʢʘ ʧʨʝʤʘ ʩʦʧʩʪʚʝʥʦʤ ʨʘʜʫ ʠ ʥʘʧʨʝʜʦʚʘˁʫ, ʦʚʦ 

ʠʩʪʨʘʞʠʚʘˁʝ ʿʝ ʧʦʪʚʨʜʠʣʦ ʜʘ ʫʯʝʥʠʮʠ ʠʩʪʨʘʞʠʚʘʯʢʝ ʜʦʤʘ˂ʝ ʟʘʜʘʪʢʝ ʜʦʞʠʚˀʘʚʘʿʫ ʜʘʣʝʢʦ 

ʢʦʨʠʩʥʠʿʠʤ ʫ ʦʜʥʦʩʫ ʥʘ ʢʣʘʩʠʯʥʝ ʨʘʯʫʥʩʢʝ ʟʘʜʘʪʢʝ, ʢʘʦ ʠ ʜʘ ʜʘʣʝʢʦ ʚʠʰʝ ʫʞʠʚʘʿʫ ʫ 

ˁʠʭʦʚʦʿ ʠʟʨʘʜʠ (Radovanoviĺ & Sliġko, 2014b). 

ʆʩʠʤ ʪʦʛʘ, ʠʤʘʿʫʠ˂ ʫ ʚʠʜʫ ʨʘʥʠʿʝ ʧʦʤʝʥʫʪʝ ʩʣʘʙʝ ʪʘʯʢʝ ʪʨʘʜʠʮʠʦʥʘʣʥʦʛ ʧʨʠʩʪʫʧʘ ʥʘʩʪʘʚʠ, 

ʦʩʤʠʰˀʝʥʘ ʿʝ ʩʝʢʚʝʥʮʠʿʘ ʫʯʝˁʘ ʬʠʟʠʢʝ ʢʦʿʘ ʦʙʫʭʚʘʪʘ ʠʟʨʘʜʫ ʟʘʜʘʪʘʢʘ ʥʘ ʚʠʰʝ ʥʠʚʦʘ: ʢʦʜ 

ʢʫ˂ʝ ʠ ʫ ʰʢʦʣʠ, ʢʨʦʟ ʠʥʜʠʚʠʜʫʘʣʥʝ ʠ ʘʢʪʠʚʥʦʩʪʠ ʫ ʛʨʫʧʠ, ʢʘʦ ʠ ʫʟ ʨʘʟʤʝʥʫ ʠʥʬʦʨʤʘʮʠʿʘ 

ʩʘ ʚʨʰˁʘʮʠʤʘ ʠ ʥʘʩʪʘʚʥʠʢʦʤ (Radovanoviĺ & Sliġko, 2014a). ʆʩʥʦʚʥʠ ʮʠˀ ʦʚʝ ʘʢʪʠʚʥʦʩʪʠ 

ʿʝʩʪʝ ʫʚʦʹʝˁʝ ʧʨʘʢʩʝ ʩʘʤʦʨʝʛʫʣʠʩʘʥʦʛ ʫʯʝˁʘ ʫ ʥʘʩʪʘʚʫ ʬʠʟʠʢʝ ʫ ʦʩʥʦʚʥʠʤ ʢhʦʣʘʤʘ ʫʟ 

ʧʦʜʩʪʠʮʘˁʝ ʩʘʤʦʩʪʘʣʥʦʩʪʠ ʢʦʜ ʫʯʝʥʠʢʘ, ʨʘʟʚʠʿʘˁʝ ʚʝhʪʠʥʝ ʧʨʝʟʝʥʪʘʮʠʿʝ ʠ ʘʨʛʫʤʝʥʪʘʮʠʿʝ 

ʠ ʧʦʙʦˀʰʘʚʘˁʝ ʢʚʘʣʠʪʝʪʘ ʠʥʪʝʨʘʢʮʠʿʝ ʠʟʤʝʫ́ ʩʘʤʠʭ ʫʯʝʥʠʢʘ, ʢʘʦ ʠ ʫʯʝʥʠʢʘ ʠ ʥʘʩʪʘʚʥʠʢʘ.  

ɿʘʜʘʪʘʢ ʿʝ ʦʨʛʘʥʠʟʦʚʘʥ ʥʘ ʥʝʢʦʣʠʢʦ ʥʠʚʦʘ, ʦʙʝʟʙʝʹʫʿʫ˂ʠ ʫʯʝʥʠʮʠʤʘ, ʧʦʿʝʜʠʥʘʯʥʦ ʠ ʫ 

ʛʨʫʧʠ, ʚʠʰʝʩʪʨʫʢʝ ʧʨʠʣʠʢʝ ʟʘ: 

¶ ɸʢʪʠʚʠʨʘˁʝ ʨʝʩʫʨʩʘ ʠ ʩʪʨʘʪʝʛʠʿʘ ʥʝʦʧʭʦʜʥʠʭ ʟʘ ʘʢʪʠʚʥʦ ʫʯʝˁʝ (ʢʦʛʥʠʪʠʚʥʠʭ, 

ʤʝʪʘʢʦʛʥʠʪʠʚʥʠʭ, ʤʦʪʠʚʘʮʠʦʥʠʭ ʠ ʙʠʭʝʿʚʠʦʨʘʣʥʠʭ); 

¶ ʇʨʘʢʪʠʢʦʚʘˁʝ ʩʚʠʭ ʬʘʟʘ ʩʘʤʦʨʝʛʫʣʠʩʘʥʦʛ ʫʯʝˁʘ (ʧʣʘʥʠʨʘˁʝ, ʨʝʘʣʠʟʘʮʠʿʫ ʠ 

ʩʘʤʦʨʝʬʣʝʢʩʠʿʫ). 

ɿʘʜʘʪʘʢ ʦʙʣʠʢʦʚʘʥ ʜʘ ʧʦʜʩʪʘʢʥʝ ʘʢʪʠʚʥʦ ʫʯʝˁʝ ʠ ʧʨʠʥʮʠʧʝ ʩʘʤʦʨʝʛʫʣʘʮʠʿʝ ʦʙʫʭʚʘʪʘ 

ʩʣʝʜʝ˂ʝ ʬʘʟʝ: 

¶ ʇʨʚʘ ʬʘʟʘ Ăʀʥʜʠʚʠʜʫʘʣʥʠ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢñ 

ʂʘʦ ʠ ʢʦʜ ʪʨʘʜʠʮʠʦʥʘʣʥʠʭ ʜʦʤʘ˂ʠʭ ʟʘʜʘʪʘʢʘ, ʫʯʝʥʠʮʠ ʧʦʿʝʜʠʥʘʯʥʦ ʪʨʝʙʘ ʜʘ ʨʝʰʝ 

ʧʦʩʪʘʚˀʝʥʠ ʧʨʦʙʣʝʤ ʢʦʜ ʢʫ˂ʝ. ʋ ʥʦʚʦʤ ʜʠʟʘʿʥʫ, ʦʜ ʫʯʝʥʠʢʘ ʿʝ ʜʦʜʘʪʥʦ ʟʘʪʨʘʞʝʥʦ ʜʘ 

ʜʝʪʘˀʥʦ ʥʘʚʝʜʫ ʩʚʝ ʥʝʜʦʫʤʠʮʝ ʠ ʧʦʪʝʰʢʦ˂ʝ ʢʦʿʝ ʩʫ ʠʤʘʣʠ ʧʨʠʣʠʢʦʤ ʨʝʰʘʚʘˁʘ ʟʘʜʘʪʢʘ. 

¶ ɼʨʫʛʘ ʬʘʟʘ Ăʉʘʨʘʜˁʘ ʫ ʛʨʫʧʠ ʥʘ ʯʘʩʫñ 

ʋ ʤʘʣʠʤ ʛʨʫʧʘʤʘ, ʥʘ ʯʘʩʫ, ʫʯʝʥʠʮʠ ʫʧʦʨʝʹʫʿʫ ʩʚʦʿʘ ʠʥʜʠʚʠʜʫʘʣʥʘ ʨʝʰʝˁʘ ʠ ʜʠʩʢʫʪʫʿʫ ʦ 

ʥʝʜʦʫʤʠʮʘʤʘ. ɱʝʜʘʥ ʦʜ ʯʣʘʥʦʚʘ ʛʨʫʧʝ ʩʘʩʪʘʚˀʘ ʠʟʚʝʰʪʘʿ ʦ ʨʘʜʫ ʛʨʫʧʝ ʥʘ ʯʘʩʫ ʠ ʙʝʣʝʞʠ 

ʧʠʪʘˁʘ ʟʘ ʥʘʩʪʘʚʥʠʢʘ ʢʦʿʘ ʩʫ ʦʩʪʘʣʘ ʥʝʨʘʟʿʘʰˁʝʥʘ ʠ ʥʘʢʦʥ ʜʠʩʢʫʩʠʿʝ ʫ ʛʨʫʧʠ. 

¶ ʊʨʝ˂ʘ ʬʘʟʘ Ăʂʦʨʠʛʦʚʘʥʠ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢñ  

ʅʘ ʦʩʥʦʚʫ ʜʠʩʢʫʩʠʿʝ ʫ ʛʨʫʧʠ ʠ ʧʦʚʨʘʪʥʝ ʠʥʬʦʨʤʘʮʠʿʝ ʦʜ ʥʘʩʪʘʚʥʠʢʘ ʥʘ ʠʩʢʘʟʘʥʝ 

ʥʝʜʦʫʤʠʮʝ ʥʘʢʦʥ ʟʘʿʝʜʥʠʯʢʦʛ ʨʘʜʘ, ʫʯʝʥʠʮʠ ʧʦʿʝʜʠʥʘʯʥʦ, ʢʦʜ ʢʫ˂ʝ ʨʘʜʝ ʥʘ ʬʠʥʘʣʥʦʿ, 
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ʢʦʨʠʛʦʚʘʥʦʿ ʚʝʨʟʠʿʠ ʟʘʜʘʪʢʘ. ʆʚʘ ʚʝʨʟʠʿʘ ʪʨʝʙʘ ʜʘ ʩʘʜʨʞʠ ʜʝʪʘˀʘʥ ʦʧʠʩ ʥʘʯʠˁʝʥʠʭ 

ʛʨʝʰʘʢʘ ʫ ʠʥʠʚʠʜʫʘʣʥʦʿ ʬʘʟʠ ʠ ʥʘʯʠʥʘ ʥʘ ʢʦʿʠ ʩʫ ʦʥʝ ʧʨʝʚʘʟʠʹʝʥʝ. 

ʀʥʠʮʠʿʘʣʥʘ ʠʤʧʣʝʤʝʥʪʘʮʠʿʘ ʠ ʝʚʘʣʫʘʮʠʿʘ ʦʧʠʩʘʥʦʛ ʤʦʜʝʣʘ ʧʦʢʘʟʘʣʘ ʿʝ ʟʥʘʯʘʿʘʥ ʥʘʧʨʝʜʘʢ 

ʫʯʝʥʠʢʘ ʫ ʩʘʚʣʘʜʘʚʘˁʫ ʦʜʘʙʨʘʥʝ ʤʘʪʝʨʠʿʝ: ʌʠʥʘʣʥʝ, ʢʦʨʠʛʦʚʘʥʝ ʚʝʨʟʠʿʝ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ 

ʟʥʘʯʘʿʥʦ ʩʫ ʢʚʘʣʠʪʝʪʥʠʿʝ ʦʜ ʠʥʠʮʠʿʘʣʥʠʭ, ʠʥʜʠʚʠʜʫʘʣʥʠʭ ʚʝʨʟʠʿʘ ʢʦʜ ʩʚʠʭ ʫʯʝʥʠʢʘ. ʇʨʠ 

ʪʦʤʝ, ʢʚʘʣʠʪʝʪ ʬʠʥʘʣʥʝ ʚʝʨʟʠʿʝ, ʥʝ ʟʘʚʠʩʠ ʪʦʣʠʢʦ ʦʜ ʠʥʠʮʠʿʘʣʥʝ, ʢʦʣʠʢʦ ʦʜ ʢʚʘʣʠʪʝʪʘ 

ʜʠʩʢʫʩʠʿʝ ʠ ʟʘʿʝʜʥʠʯʢʦʛ ʨʘʜʘ ʫ ʛʨʫʧʠ (Radovanoviĺ & Sliġko, 2014a).  

2.7.4. ʅʘʩʪʘʚʥʝ ʩʪʨʘʪʝʛʠʿʝ ʫʩʤʝʨʝʥʝ ʥʘ ʘʢʪʠʚʥʫ ʢʦʥʩʪʨʫʢʮʠʿʫ ʟʥʘˁʘ ʦ 

ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ ʪʝʣʘ 

ʅʘ ʢʨʘʿʫ ʜʝʣʘ ʦ ʦʙʣʠʢʦʚʘˁʫ ʥʘʩʪʘʚʝ ʫʩʤʝʨʝʥʝ ʥʘ ʫʯʝˁʝ ʙʠ˂ʝ ʜʝʪʘˀʥʠʿʝ ʦʧʠʩʘʥʦ ʥʝʢʦʣʠʢʦ 

ʥʘʩʪʘʚʥʠʭ ʩʪʨʘʪʝʛʠʿʘ ʢʦʿʝ ʩʥʘʞʥʦ ʧʦʜʨʞʘʚʘʿʫ ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʠ ʧʦʛʣʝʜ ʥʘ ʫʯʝˁʝ, ʘ ʢʦʿʝ 

ʩʫ ʨʘʟʚʠʿʝʥʝ ʩʘ ʮʠˀʝʤ ʜʘ ʫʯʝʥʠʮʠ ʘʢʪʠʚʥʦ ʩʪʠʯʫ ʟʥʘˁʘ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ 

ʟʘ ˁʫ, ʫ ʧʨʚʦʤ ʨʝʜʫ ʦ ʬʝʥʦʤʝʥʠʤʘ ʧʣʠʚʘˁʘ ʠ ʪʦˁʝˁʘ ʪʝʣʘ (Gang, 1995; Hardy et al. 2006; 

Yin, Tomita & Shavelson, 2008; Yin, Tomita & Shavelson, 2013). 

ɱʠʥ ʠ ʩʘʨʘʜʥʠʮʠ (2008) ʠʩʪʠʯʫ ʜʘ ʿʝ ʟʘ ʦʩʪʚʘʨʠʚʘˁʝ ʢʦʥʮʝʧʪʫʘʣʥʝ ʧʨʦʤʝʥʝ ʢʦʜ ʫʯʝʥʠʢʘ 

ʥʝʦʧʭʦʜʥʦ ʜʘ ʥʘʩʪʘʚʥʠʮʠ: 

¶ ʀʜʝʥʪʠʬʠʢʫʿʫ ʫʯʝʥʠʯʢʝ ʘʣʪʝʨʥʘʪʠʚʥʝ ʢʦʥʮʝʧʮʠʿʝ; 

¶ ʇʦʜʩʪʘʢʥʫ ʫʯʝʥʠʢʝ ʜʘ ʩʭʚʘʪʝ ʦʛʨʘʥʠʯʝˁʘ ʩʚʦʿʠʭ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʠ 

¶ ʆʤʦʛʫ˂ʝ ʫʯʝʥʠʮʠʤʘ ʜʘ ʧʨʝʧʦʟʥʘʿʫ ʫʥʠʚʝʨʟʘʣʥʦʩʪ ʥʘʫʯʥʠʭ ʢʦʥʮʝʧʘʪʘ. 

ʅʘ ʦʩʥʦʚʫ ʠʩʪʨʘʞʠʚʘʯʢʝ ʣʠʪʝʨʘʪʫʨʝ ʠ ʩʪʫʜʠʿʝ ʢʦʿʘ ʿʝ ʦʙʫʭʚʘʪʠʣʘ ʧʨʝʢʦ ʭʠˀʘʜʫ ʫʯʝʥʠʢʘ 

ʩʪʘʨʠʿʠʭ ʨʘʟʨʝʜʘ ʦʩʥʦʚʥʝ ʰʢʦʣʝ ɱʠʥ ʿʝ ʩʘ ʩʘʨʘʜʥʠʮʠʤʘ ʠʟʜʚʦʿʠʣʘ ʜʝʩʝʪ ʥʘʿʯʝʰ˂ʠʭ 

ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʦ ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ ʢʦʿʝ ʩʝ ʿʘʚˀʘʿʫ ʢʦʜ ʫʯʝʥʠʢʘ (ʪʘʙʝʣʘ 6). 

ʆʚʠ ʨʝʟʫʣʪʘʪʠ ʧʦʜʩʪʘʢʣʠ ʩʫ ʜʠʟʘʿʥʠʨʘˁʝ ʜʠʿʘʛʥʦʩʪʠʯʢʦʛ ʪʝʩʪʘ ʢʦʿʠ ʦʙʫʭʚʘʪʘ ʜʝʩʝʪ ʧʠʪʘˁʘ 

ʫ ʢʦʿʠʤʘ ʩʝ ʦʜ ʫʯʝʥʠʢʘ ʪʨʘʞʠ ʜʘ ʧʨʝʜʚʠʜʝ ʜʘ ʣʠ ˂ʝ ʪʝʣʦ ʧʦʪʦʥʫʪʠ ʠʣʠ ʠʩʧʣʠʚʘʪʠ ʢʘʜʘ ʩʝ 

ʥʘʹʝ ʫ ʪʝʯʥʦʩʪʠ. ɸʫʪʦʨʠ ʧʨʝʧʦʨʫʯʫʿʫ ʜʘ ʩʝ ʜʠʿʘʛʥʦʩʪʠʯʢʠ ʪʝʩʪ ʢʦʨʠʩʪʠ ʧʨʝ ʟʘʧʦʯʠˁʘˁʘ 

ʫʯʝˁʘ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ ʢʘʢʦ ʙʠ ʥʘʩʪʘʚʥʠʮʠ ʩʪʝʢʣʠ ʫʚʠʜ ʦ 

ʫʯʝʥʠʯʢʠʤ ʧʨʝʪʭʦʜʥʠʤ ʟʥʘˁʠʤʘ. 

ʂʘʜʘ ʿʝ ʫ ʧʠʪʘˁʫ ʢʨʝʠʨʘˁʝ ʥʘʩʪʘʚʥʠʭ ʩʠʪʫʘʮʠʿʘ ʢʦʿʝ ʫʯʝʥʠʮʠʤʘ ʤʦʛʫ ʦʙʝʟʙʝʜʠʪʠ ʜʘ ʫʦʯʝ 

ʦʛʨʘʥʠʯʝˁʘ ʩʚʦʿʠʭ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʠ ʫʥʠʚʝʨʟʘʣʥʦʩʪ ʥʘʫʯʥʠʭ ʢʦʥʮʝʧʘʪʘ, ɱʠʥ ʠ 

ʩʘʨʘʜʥʠʮʠ (2008) ʥʘʚʦʜʝ ʜʚʘ ʜʠʨʝʢʪʥʘ ʧʨʠʩʪʫʧʘ:  

¶ ʇʦʧʫˁʘʚʘˁʝ ʪʘʙʝʣʝ ʟʘ ʠ ʧʨʦʪʠʚ ʠ 

¶ ʇʨʝʜʚʠʜʠ-ʧʦʩʤʘʪʨʘʿ-ʦʙʿʘʩʥʠ ʘʢʪʠʚʥʦʩʪʠ. 
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ʊɸɹɽʃɸ 6. ɸʣʪʝʨʥʘʪʠʚʥʝ ʢʦʥʮʝʧʮʠʿʝ ʦ ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ ʪʝʣʘ (ʧʨʝʤʘ Tomita, 2008 ʠ Yin, 

Tomita & Shavelson, 2008) 

ɸʣʪʝʨʥʘʪʠʚʥʘ ʢʦʥʮʝʧʮʠʿʘ ʆʧʠʩ 

1. ʄʘʩʘ/ʚʝʣʠʯʠʥʘ ɺʝʣʠʢʝ ʠ ʪʝʰʢʝ ʩʪʚʘʨʠ ʪʦʥʫ, ʘ ʤʘʣʝ ʠ ʣʘʢʝ ʧʣʠʚʘʿʫ. 

2. ɺʘʟʜʫʭ ʇʨʝʜʤʝʪʠ ʢʦʿʠ ʠʤʘʿʫ ʚʘʟʜʫʭʘ ʫ ʩʝʙʠ ʫʚʝʢ ʧʣʠʚʘʿʫ. 

3. ʐʫʧˀʠʥʝ ʐʫʧˀʝ ʩʪʚʘʨʠ ʪʦʥʫ. 

4. ʆʙʣʠʢ ʇˀʦʩʥʘʪʠ ʧʨʝʜʤʝʪʠ ʧʣʠʚʘʿʫ. 

5. ʀʚʠʮʝ ʆʰʪʨʘ ʠʚʠʮʘ ʧʨʝʜʤʝʪʘ ʯʠʥʠ ʜʘ ʦʥ ʧʦʪʦʥʝ. 

6. ʆʨʠʿʝʥʪʘʮʠʿʘ ʇʨʝʜʤʝʪ ʫ ʚʝʨʪʠʢʘʣʥʦʤ ʧʦʣʦʞʘʿʫ ʪʦʥʝ, ʘ ʫ ʭʦʨʠʟʦʥʪʘʣʥʦʤ 

ʧʣʠʚʘ. 

7. ʊʝʢʩʪʫʨʘ ʇʨʝʜʤʝʪʠ ʦʜ ʪʚʨʜʦʛ ʤʘʪʝʨʠʿʘʣʘ ʪʦʥʫ, ʘ ʦʜ ʤʝʢʦʛ ʧʣʠʚʘʿʫ. 

8. ɼʦʧʫˁʘʚʘˁʝ ʤʘʪʝʨʠʿʘʣʦʤ ʢʦʿʠ 

ʧʣʠʚʘ  

ɼʦʧʫˁʘʚʘˁʝ ʤʘʪʝʨʠʿʘʣʦʤ ʢʦʿʠ ʧʣʠʚʘ ʧʦʤʘʞʝ ʪʝʰʢʠʤ 

ʩʪʚʘʨʠʤʘ ʜʘ ʧʣʠʚʘʿʫ. 

9. ʂʦʣʠʯʠʥʘ ʪʝʯʥʦʩʪʠ ɺʝʣʠʢʘ ʢʦʣʠʯʠʥʘ ʪʝʯʥʦʩʪʠ ʯʠʥʠ ʜʘ ʩʪʚʘʨʠ ʧʣʠʚʘʿʫ. 

10. ʃʝʧˀʠʚʦʩʪ ʪʝʯʥʦʩʪ ʃʝʧˀʠʚʘ ʪʝʯʥʦʩʪ ʯʠʥʠ ʜʘ ʩʪʚʘʨʠ ʧʣʠʚʘʿʫ. 

 

ɼʘ ʙʠ ʦʤʦʛʫ˂ʠʣʠ ʫʯʝʥʠʮʠʤʘ ʜʘ ʩʭʚʘʪʝ ʦʛʨʘʥʠʯʝˁʘ ʩʚʦʿʠʭ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ, ɱʠʥ 

ʠ ʩʘʨʘʜʥʠʮʠ ʧʨʝʜʣʘʞʫ ʜʘ ʫʯʝʥʠʮʠ ʥʘʿʧʨʝ ʜʠʩʢʫʪʫʿʫ ʦ ˁʠʤʘ ʠ ʧʦʧʫʥʝ ʨʘʜʥʠ ʣʠʩʪ ʫ ʢʦʿʝʤ 

ʪʨʝʙʘ ʜʘ ʥʘʚʝʜʫ ʜʦʢʘʟʝ ʫ ʧʨʠʣʦʛ ʠ ʧʨʦʪʠʚ ʫʦʙʠʯʘʿʝʥʠʭ ʧʦʛʨʝʰʥʠʭ ʩʭʚʘʪʘˁʘ. ʈʘʜʥʠ ʣʠʩʪ 

ʩʘʜʨʞʠ ʢʨʘʪʘʢ ʦʧʠʩ ʜʝʩʝʪ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʠ ʜʚʝ ʢʦʣʦʥʝ ʫ ʢʦʿʝ ʪʨʝʙʘ ʥʘʧʠʩʘʪʠ 

ʜʦʢʘʟʝ ʟʘ ʠ ʧʨʦʪʠʚ.  

ʊʝʢ ʢʘʜʘ ʫʚʠʜʝ ʜʘ ʩʚʘ ʧʦʛʨʝʰʥʘ ʩʭʚʘʪʘˁʘ ʠʤʘʿʫ ʧʨʦʪʠʚʜʦʢʘʟʝ, ʫʯʝʥʠʮʠ ʤʦʛʫ ʨʘʟʫʤʝʪʠ ʜʘ 

ʪʝ ʢʦʥʮʝʧʮʠʿʝ ʥʠʩʫ ʫʥʠʚʝʨʟʘʣʥʘ ʥʘʫʯʥʘ ʧʨʘʚʠʣʘ. ʅʘʩʫʧʨʦʪ ˁʠʤʘ, ʟʘ ʥʘʫʯʥʦ ʚʘʞʝ˂ʝ 

ʢʦʥʮʝʧʮʠʿʝ, ʢʘʦ ʰʪʦ ʿʝ ʛʫʩʪʠʥʘ, ʥʝʤʘ ʧʨʦʪʠʚʜʦʢʘʟʘ, ʠ ʤʦʛʫ ʩʝ ʢʦʨʠʩʪʠʪʠ ʢʘʦ ʫʥʠʚʝʨʟʘʣʥʘ 

ʧʨʘʚʠʣʘ ʢʦʿʘ ʦʙʿʘʰˁʘʚʘʿʫ ʟʘʰʪʦ ʪʝʣʘ ʧʣʠʚʘʿʫ ʠʣʠ ʪʦʥʫ. 

ʈʘʜʥʠ ʣʠʩʪ ʩʝ ʤʦʞʝ ʧʦʧʫʥʠʪʠ ʠ ʦ ˁʝʤʫ ʜʠʩʢʫʪʦʚʘʪʠ ʥʘʿʧʨʝ ʫ ʤʘʠˁʤ ʛʨʫʧʘʤʘ, ʘ ʧʦʪʦʤ ʥʘ 

ʥʠʚʦʫ ʯʠʪʘʚʦʛ ʦʜʝˀʝˁʘ, ʪʘʢʦ ʜʘ ʫʯʝʥʠʮʠ ʦʩʪʚʘʨʝ ʙʦʛʘʪ ʠ ʰʠʨʦʢ ʩʧʝʢʪʘʨ ʜʦʢʘʟʘ ʠ 

ʧʨʦʪʠʚʜʦʢʘʟʘ ʟʘ ʨʘʟʤʘʪʨʘˁʝ. ɱʝʜʘʥ ʰʢʦʣʩʢʠ ʯʘʩ ʦʙʠʯʥʦ ʿʝ ʧʦʪʨʝʙʘʥ ʟʘ ʧʦʧʫˁʘʚʘˁʝ ʠ 

ʜʠʩʢʫʩʠʿʫ ʦ ʨʘʜʥʦʤ ʣʠʩʪʫ. 



93 

 

ʇʦʨʝʜ ʪʦʛʘ, ʢʘʜʘ ʫʯʝʥʠʮʠ ʥʝ ʤʦʛʫ ʜʘ ʜʦʹʫ ʜʦ ʧʨʦʪʠʚʜʦʢʘʟʘ ʟʘ ʩʚʦʿʝ ʘʣʪʝʨʥʘʪʠʚʥʝ 

ʢʦʥʮʝʧʮʠʿʝ, ʧʦʪʨʝʙʥʦ ʿʝ ʦʨʛʘʥʠʟʦʚʘʪʠ ʧʨʝʜʚʠʜʠ-ʧʦʩʤʘʪʨʘʿ-ʦʙʿʘʩʥʠ ʘʢʪʠʚʥʦʩʪʠ. ʆʜ 

ʫʯʝʥʠʢʘ ʩʝ ʪʨʘʞʠ ʜʘ: (ʘ) ʧʨʝʜʚʠʜʝ ʰʪʘ ˂ʝ ʩʝ ʜʦʛʦʜʠʪʠ ʪʦʢʦʤ ʝʢʩʧʝʨʠʤʝʥʪʘ; (ʙ) ʧʦʩʤʘʪʨʘʿʫ 

ʰʪʘ ʩʝ ʟʘʧʨʘʚʦ ʜʝʰʘʚʘ ʠ (ʚ) ʥʘ ʢʨʘʿʫ ʦʙʿʘʩʥʝ ʰʪʘ ʩʝ ʟʘʠʩʪʘ ʜʦʛʦʜʠʣʦ ʠ ʟʘʰʪʦ. ɿʙʦʛ 

ʫʢʦʨʝˁʝʥʠʭ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ, ʧʨʝʜʚʠʹʘˁʘ ʫʯʝʥʠʢʘ ʯʝʩʪʦ ʩʫ ʫ ʩʫʧʨʦʪʥʦʩʪʠ ʩʘ 

ʦʥʠʤ ʰʪʦ ˂ʝ ʙʠʪʠ ʦʧʘʞʝʥʦ, ʘʣʠ ʫʧʨʘʚʦ ʪʘʢʚʘ ʩʠʪʫʘʮʠʿʘ ʜʦʚʦʜʠ ʜʦ ʤʦʛʫ˂ʥʦʩʪʠ ʟʘ 

ʦʩʪʚʘʨʠʚʘˁʝ ʢʦʥʮʝʧʪʫʘʣʥʝ ʧʨʦʤʝʥʝ.  

ɱʠʥ ʠ ʩʘʨʘʜʥʠʮʠ (2008) ʥʘʚʦʜʝ ʥʝʢʦʣʠʢʦ ʧʨʠʤʝʨʘ ʧʨʝʜʚʠʜʠ-ʧʦʩʤʘʪʨʘʿ-ʦʙʿʘʩʥʠ ʘʢʪʠʚʥʦʩʪʠ 

ʫ ʢʦʿʠʤʘ ʩʝ ʤʦʞʝ ʢʦʨʠʩʪʠʪʠ ʢʦʤʘʜ ʛʣʠʥʝ: 

¶ ʋʯʝʥʠʮʠ ʯʝʩʪʦ ʚʝʨʫʿʫ ʜʘ ʪʝʰʢʝ ʩʪʚʘʨʠ ʪʦʥʫ, ʘ ʜʘ ʣʘʢʝ ʩʪʚʘʨʠ ʧʣʠʚʘʿʫ. ʅʘʩʪʘʚʥʠʢ 

ʧʦʢʘʞʝ ʜʚʝ ʛʣʠʥʝʥʝ ʢʫʛʣʝ, ʿʝʜʥʫ ʚʝʣʠʢʫ ʘ ʜʨʫʛʫ ʤʘʣʫ. ʆʜ ʫʯʝʥʠʢʘ ʩʝ ʪʨʘʞʠ ʜʘ 

ʧʨʝʜʚʠʜʝ ʰʪʘ ˂ʝ ʩʝ ʜʦʛʦʜʠʪʠ ʢʘʜʘ ʩʝ ʪʝ ʜʚʝ ʢʫʛʣʝ ʩʪʘʚʝ ʫ ʚʦʜʫ. ʋʯʝʥʠʮʠ ʢʦʿʠ ʠʤʘʿʫ 

ʘʣʪʝʨʥʘʪʠʚʥʫ ʢʦʥʮʝʧʮʠʿʫ Ăʊʝʰʢʝ ʩʪʚʘʨʠ ʪʦʥʫñ ʧʨʝʜʚʠʹʘʿʫ ʜʘ ˂ʝ ʚʝʣʠʢʘ ʧʦʪʦʥʫʪʠ, 

ʘʣʠ ʜʘ ˂ʝ ʤʘʣʘ ʠʩʧʣʠʚʘʪʠ. ʅʘʩʪʘʚʥʠʢ ʦʥʜʘ ʧʦʢʘʞʝ ʜʘ ʦʙʝ ʢʫʛʣʝ ʪʦʥʫ. ʇʦʩʣʝ 

ʧʦʩʤʘʪʨʘˁʘ, ʦʜ ʫʯʝʥʠʢʘ ʩʝ ʪʨʘʞʠ ʜʘ ʦʙʿʘʩʥʝ ʟʘʰʪʦ ʦʙʝ ʢʫʛʣʝ ʪʦʥʫ. ʂʘʜʘ ʫʯʝʥʠʮʠ 

ʜʠʩʢʫʪʫʿʫ ʦ ʦʙʿʘʰˁʝˁʠʤʘ, ʧʦʪʨʝʙʥʦ ʠʭ ʿʝ ʥʘʚʝʩʪʠ ʜʘ ʨʘʟʤʦʪʨʝ ʨʘʟʣʠʢʝ ʠ ʩʣʠʯʥʦʩʪʠ 

ʠʟʤʝʹʫ ʜʚʝ ʢʫʛʣʝ - ɿʘʧʨʝʤʠʥʘ? ʄʘʩʘ? ɻʫʩʪʠʥʘ? ʋʯʝʥʠʮʠ ʦʥʜʘ ʫʦʯʘʚʘʿʫ ʜʘ ʛʫʩʪʠʥʘ, 

ʘ ʥʝ ʩʘʤʦ ʟʘʧʨʝʤʠʥʘ ʠʣʠ ʤʘʩʘ, ʦʜʨʝʹʫʿʝ ʜʘ ʣʠ ˂ʝ ʧʨʝʜʤʝʪ ʧʦʪʦʥʫʪʠ ʠʣʠ ʠʩʧʣʠʚʘʪʠ. 

¶ ʉʣʠʯʥʦ ʪʦʤʝ, ʧʨʝʜʚʠʜʠ-ʧʦʩʤʘʪʨʘʿ-ʦʙʿʘʩʥʠ ʘʢʪʠʚʥʦʩʪ ʤʦʞʝ ʩʝ ʨʝʘʣʠʟʦʚʘʪʠ ʜʘ ʙʠ 

ʫʯʝʥʠʮʠ ʧʨʦʥʘʰʣʠ ʧʨʦʪʠʚʜʦʢʘʟ ʟʘ ʘʣʪʝʨʥʘʪʠʚʥʫ ʢʦʥʮʝʧʮʠʿʫ Ăʇˀʦʩʥʘʪʠ ʧʨʝʜʤʝʪʠ 

ʧʣʠʚʘʿʫñ. ʋʯʝʥʠʮʠʤʘ ʪʨʝʙʘ ʧʦʢʘʟʘʪʠ ʛʣʠʥʝʥʫ ʢʦʮʢʫ ʢʦʿʘ ʪʦʥʝ ʫ ʚʦʜʠ. ɿʘʪʠʤ ʩʝ 

ʢʦʮʢʘ ʧʨʝʦʙʣʠʢʫʿʝ ʫ ʨʘʚʘʥ ʣʠʩʪ, ʘ ʦʜ ʫʯʝʥʠʢʘ ʩʝ ʟʘʪʨʘʞʠ ʜʘ ʧʨʝʜʚʠʜʝ ʰʪʘ ˂ʝ ʩʝ 

ʜʝʩʠʪʠ ʘʢʦ ʩʝ ʛʣʠʥʝʥʠ ʣʠʩʪ ʩʪʘʚʠ ʫ ʚʦʜʫ. ʂʘʜʘ ʚʠʜʝ ʜʘ ʠ ʧˀʦʩʥʘʪʠ ʛʣʠʥʝʥʠ ʣʠʩʪ 

ʪʦʥʝ ʫ ʚʦʜʠ, ʫʯʝʥʠʮʠ ʩʭʚʘʪʘʿʫ ʜʘ ʯʠˁʝʥʠʮʘ ʜʘ ʿʝ ʪʝʣʦ ʧˀʦʩʥʘʪʦ ʠʣʠ ʥʠʿʝ ʥʝ 

ʦʜʨʝʹʫʿʝ ʜʘ ʣʠ ʦʥʦ ʧʣʠʚʘ ʠʣʠ ʪʦʥʝ.  

ʉʚʨʭʘ ʧʨʝʜʚʠʜʠ-ʧʦʩʤʘʪʨʘʿ-ʦʙʿʘʩʥʠ ʘʢʪʠʚʥʦʩʪʠ ʿʝ ʜʘ ʩʝ ʫʯʝʥʠʮʠʤʘ ʦʙʝʟʙʝʜʝ ʯʫʣʥʘ 

ʠʩʢʫʩʪʚʘ ʥʘ ʢʦʿʘ ʩʝ ʤʦʛʫ ʦʩʣʦʥʠʪʠ ʢʘʜʘ ʫʩʚʘʿʘʿʫ ʥʘʫʯʥʝ ʢʦʥʮʝʧʪʝ. ʆʚʝ ʘʢʪʠʚʥʦʩʪʠ ʩʝ 

ʨʝʘʣʠʟʫʿʫ ʢʘʦ ʜʝʤʦʥʩʪʨʘʮʠʿʝ ʢʦʿʝ ʧʦʩʤʘʪʨʘ ʯʠʪʘʚʦ ʦʜʝˀʝˁʝ ʠ ʦ ˁʠʤʘ ʜʠʩʢʫʪʫʿʝ. 

ʇʨʝʜʚʠʹʝʥʦ ʿʝ ʜʘ ʩʝ ʦʚʝ ʘʢʪʠʚʥʦʩʪʠ ʠ ʜʠʩʢʫʩʠʿʘ ʪʘʢʦʹʝ ʨʝʘʣʠʟʫʿʫ ʪʦʢʦʤ ʿʝʜʥʦʛ ʰʢʦʣʩʢʦʛ 

ʯʘʩʘ. 

ʇʨʘʢʪʠʯʥʦ, ʦʚʝ ʜʚʝ ʩʪʨʘʪʝʛʠʿʝ ʩʝ ʩʧʨʦʚʦʜʝ ʫ ʬʘʟʘʤʘ ʢʦʿʝ ʧʦʜʩʪʠʯʫ ʠ ʜʘʿʫ ʦʩʥʦʚʫ 

ʫʯʝʥʠʮʠʤʘ ʜʘ ʠʜʝʥʪʠʬʠʢʫʿʫ ʩʚʦʿʝ ʘʣʪʝʨʥʘʪʠʚʥʝ ʢʦʥʮʝʧʮʠʿʝ ʠ ʩʘʤʦʩʪʘʣʥʦ ʠʭ ʘʥʘʣʠʟʠʨʘʿʫ. 

ʋ ʧʦʯʝʪʢʫ ʩʝ ʦʜ ʫʯʝʥʠʢʘ ʪʨʘʞʠ ʜʘ ʟʘʙʝʣʝʞʝ ʩʚʦʿʝ ʠʜʝʿʝ. ʆʥʜʘ ʫʯʝʥʠʮʠ ʨʘʟʤʝˁʫʿʫ ʠʜʝʿʝ ʫ 

ʤʘˁʠʤ ʛʨʫʧʘʤʘ, ʘ ʧʦʪʦʤ ʛʨʫʧʝ ʨʘʟʤʝˁʫʿʫ ʠʜʝʿʝ ʫ ʨʘʟʨʝʜʫ. ʋʯʝʥʠʮʠʤʘ ʩʝ ʦʥʜʘ ʧʦʢʘʞʝ 

ʜʝʤʦʥʩʪʨʘʮʠʿʘ, ʠʣʠ ʠʤ ʩʝ ʧʨʫʞʝ ʜʨʫʛʠ ʜʦʢʘʟʠ ʢʦʿʠ ʩʝ ʩʫʧʨʦʪʩʪʘʚˀʘʿʫ ʫʦʙʠʯʘʿʝʥʠʤ 
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ʧʦʛʨʝʰʥʠʤ ʩʭʚʘʪʘˁʠʤʘ. ʅʘ ʢʨʘʿʫ ʩʝ ʦʜ ʫʯʝʥʠʢʘ ʪʨʘʞʠ ʜʘ ʧʦʥʦʚʦ ʧʨʦʮʝʥʝ ʩʚʦʿʘ ʩʭʚʘʪʘˁʘ, 

ʫ ʩʚʝʪʣʫ ʥʦʚʠʭ ʜʦʢʘʟʘ (Yin, Tomita & Shavelson, 2008). 

ʀʩʪʠ ʘʫʪʦʨʠ ʥʘʩʪʘʚʠʣʠ ʩʫ ʠʩʪʨʘʞʠʚʘˁʘ ʦ ʢʦʥʮʝʧʪʫʘʣʥʠʤ ʧʨʦʤʝʥʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ʬʝʥʦʤʝʥʝ 

ʧʣʠʚʘˁʘ ʠ ʪʦˁʝˁʘ ʪʝʣʘ, ʘʣʠ ʩʘ ʥʘʛʣʘʩʢʦʤ ʥʘ ʟʥʘʯʘʿ ʬʦʨʤʘʪʠʚʥʦʛ ʧʨʦʮʝˁʠʚʘˁʘ ʧʨʠʣʠʢʦʤ 

ʜʠʟʘʿʥʠʨʘˁʘ ʘʢʪʠʚʥʦʩʪʠ ʫ ʥʘʩʪʘʚʠ (Tomita, 2008; Yin, Tomita & Shavelson, 2013). 

ʌʦʨʤʘʪʠʚʥʘ ʧʨʦʮʝʥʘ ʧʨʝʜʩʪʘʚˀʘ ʩʢʫʧ ʘʢʪʠʚʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ʠ/ʠʣʠ ʫʯʝʥʠʢʘ ʢʦʿʝ ʜʘʿʫ 

ʧʦʚʨʘʪʥʝ ʠʥʬʦʨʤʘʮʠʿʝ ʢʦʨʠʩʥʝ ʟʘ ʤʦʜʠʬʠʢʦʚʘˁʝ ʪʝʢʫ˂ʠʭ ʘʢʪʠʚʥʦʩʪʠ ʫ ʧʨʦʮʝʩʫ 

ʥʘʩʪʘʚʝ/ʫʯʝˁʘ (Black & Wiliam, 1998). ʊʦ ʫʢˀʫʯʫʿʝ, ʧʦʨʝʜ ʪʨʘʜʠʮʠʦʥʘʣʥʠʭ ʧʠʩʘʥʠʭ 

ʧʨʦʚʝʨʘ, ʠ ʜʨʫʛʝ ʘʢʪʠʚʥʦʩʪʠ ʢʘʦ ʰʪʦ ʩʫ ʨʘʟʛʦʚʦʨ, ʜʠʩʢʫʩʠʿʘ ʥʘ ʥʠʚʦʫ ʛʨʫʧʝ, ʧʨʘʢʪʠʯʥʝ 

ʘʢʪʠʚʥʦʩʪʠ, ʩʘʤʦʦʮʝˁʠʚʘˁʝ, ʧʨʦʮʝˁʠʚʘˁʝ ʩʘ ʜʨʫʛʠʤ ʫʯʝʥʠʮʠʤʘ ʠ ʜʦʤʘ˂ʝ ʟʘʜʘʪʢʝ (Harlen, 

2013).  

ʌʦʨʤʘʪʠʚʥʦ ʧʨʦʮʝˁʠʚʘˁʝ ʫʦʙʠʯʘʿʝʥʦ ʦʙʫʭʚʘʪʘ ʯʝʪʠʨʠ ʬʘʟʝ: ʫʪʚʨʹʠʚʘˁʝ ʦʯʝʢʠʚʘʥʦʛ 

ʥʠʚʦʘ ʟʥʘˁʘ, ʧʨʠʢʫʧˀʘˁʝ ʠʥʬʦʨʤʘʮʠʿʘ ʦ ʩʪʚʘʨʥʦʤ ʥʠʚʦʫ, ʦʜʨʝʹʠʚʘˁʝ ʨʘʟʣʠʢʝ ʠʟʤʝʹʫ 

ʦʯʝʢʠʚʘʥʦʛ ʠ ʩʪʚʘʨʥʦʛ ʥʠʚʦʘ, ʠ, ʥʘ ʢʨʘʿʫ, ʧʨʝʜʫʟʠʤʘˁʝ ʘʢʮʠʿʝ ʜʘ ʩʝ ʪʘ ʨʘʟʣʠʢʘ ʩʤʘˁʠ ʠʣʠ 

ʫʢʣʦʥʠ. ʌʦʨʤʘʪʠʚʥʝ ʧʨʦʮʝʥʝ ʧʦʤʘʞʫ ʫʯʝʥʠʮʠʤʘ ʜʘ ʨʘʟʤʠʰˀʘʿʫ ʝʢʩʧʣʠʮʠʪʥʠʿʝ ʦ ʩʚʦʿʠʤ 

ʧʦʩʪʦʿʝ˂ʠʤ ʢʦʥʮʝʧʮʠʿʘʤʘ, ʫʚʦʜʝ ʿʘʩʥʦ ʜʝʬʠʥʠʩʘʥ ʦʯʝʢʠʚʘʥʠ ʮʠˀ ʫʯʝˁʘ ʠ ʧʦʜʩʪʠʯʫ 

ʫʯʝʥʠʢʝ ʜʘ ʩʤʘˁʝ ʨʘʟʣʠʢʫ ʠʟʤʝʹʫ ʪʨʝʥʫʪʥʠʭ ʠ ʦʯʝʢʠʚʘʥʠʭ ʢʦʥʮʝʧʮʠʿʘ. ʄʦʛʫ ʙʠʪʠ 

ʠʤʧʨʦʚʠʟʦʚʘʥʝ, ʫʥʘʧʨʝʜ ʧʣʘʥʠʨʘʥʝ ʠʣʠ ʬʦʨʤʘʣʥʦ ʜʝʬʠʥʠʩʘʥʝ ʠ ʫʛʨʘʹʝʥʝ ʫ ʢʫʨʠʢʫʣʫʤ ʩʘ 

ʮʠˀʝʤ ʜʘ ʩʝ ʜʦʙʠʿʝ ʠʥʬʦʨʤʘʮʠʿʘ ʜʘ ʣʠ ʩʫ ʫʯʝʥʠʮʠ ʜʦʩʪʠʛʣʠ ʧʣʘʥʠʨʘʥʠ ʥʠʚʦ ʧʨʝ ʧʨʝʣʘʩʢʘ 

ʥʘ ʩʣʝʜʝ˂ʝ ʪʝʤʝ (Tomita, 2008; Yin, Tomita & Shavelson, 2013).  

ʋ ʩʚʦʤ ʨʘʜʫ ɱʠʥ ʠ ʩʘʨʘʜʥʠʮʠ (2013) ʘʥʘʣʠʟʠʨʘʣʠ ʩʫ ʝʬʝʢʘʪ ʬʦʨʤʘʪʠʚʥʦʛ ʧʨʦʮʝˁʠʚʘˁʘ 

ʫʛʨʘʹʝʥʦʛ ʫ ʢʫʨʠʢʫʣʫʤ ʥʘ ʢʦʥʮʝʧʪʫʘʣʥʝ ʧʨʦʤʝʥʝ ʠ ʧʦʩʪʠʛʥʫ˂ʝ ʫʯʝʥʠʢʘ ʫ ʦʙʣʘʩʪʠ ʧʣʠʚʘˁʘ 

ʠ ʪʦˁʝˁʘ ʪʝʣʘ.  

ʀʩʪʨʘʞʠʚʘˁʝ ʿʝ ʦʙʫʭʚʘʪʠʣʦ 56 ʫʯʝʥʠʢʘ ʰʝʩʪʦʛ ʨʘʟʨʝʜʘ ʢʦʿʠ ʩʫ ʩʣʫʯʘʿʥʠʤ ʠʟʙʦʨʦʤ 

ʜʦʜʝˀʝʥʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʠʣʠ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ. ʆʙʝ ʛʨʫʧʝ ʩʫ ʫʯʠʣʝ ʦ ʧʣʠʚʘˁʫ ʠ 

ʪʦˁʝˁʫ ʢʨʦʟ ʠʩʪʝ ʘʢʪʠʚʥʦʩʪʠ, ʟʘʩʥʦʚʘʥʝ ʥʘ IBSE ʧʨʠʩʪʫʧʫ (Foundational Approaches in 

Science Teaching curriculum ï Pottenger, 1992) ʧʦʜ ʚʦʹʩʪʚʦʤ ʿʝʜʥʦʛ ʥʘʩʪʘʚʥʠʢʘ, ʢʦʿʠ ʿʝ 

ʫʿʝʜʥʦ ʠ ʿʝʜʘʥ ʦʜ ʘʫʪʦʨʘ ʦʚʝ ʩʪʫʜʠʿʝ. ɼʦʜʘʪʥʦ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʘ ʛʨʫʧʘ ʿʝ ʜʦʙʠʣʘ ʪʨʠ ʩʢʫʧʘ 

ʟʘʜʘʪʘʢʘ ʥʘʤʝˁʝʥʠʭ ʬʦʨʤʘʪʠʚʥʦʤ ʧʨʦʮʝˁʠʚʘˁʫ ʫʟ ʢʚʘʣʠʪʘʪʠʚʥʝ ʧʦʚʨʘʪʥʝ ʠʥʬʦʨʤʘʮʠʿʝ ʦ 

ʪʦʤʝ ʢʘʢʦ ʜʘ ʫʥʘʧʨʝʜʝ ʩʚʦʿʝ ʨʘʟʫʤʝʚʘˁʝ, ʫ ʩʢʣʘʜʫ ʩʘ ʦʯʝʢʠʚʘʥʠʤ ʥʘʧʨʝʪʢʦʤ ʫ ʫʯʝˁʫ. ɿʘ ʪʦ 

ʚʨʝʤʝ, ʫʯʝʥʠʮʠ ʫ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ ʩʫ ʩʝ ʜʦʜʘʪʥʦ ʙʘʚʠʣʠ ʘʢʪʠʚʥʦʩʪʠʤʘ ʢʦʿʝ ʩʫ ʚʝ˂ ʙʠʣʝ 

ʟʘʩʪʫʧˀʝʥʝ ʫ ʧʨʝʪʭʦʜʥʦʿ ʩʝʢʚʝʥʮʠʿʠ ʫʯʝˁʘ. 

ʅʘʩʪʘʚʘ ʿʝ ʙʠʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʪʦʢʦʤ 12 ʥʝʜʝˀʘ, ʧʨʠ ʯʝʤʫ ʩʫ ʯʘʩʦʚʠ ʦʜʨʞʘʚʘʥʠ ʛʦʪʦʚʦ 

ʩʚʘʢʦʜʥʝʚʥʦ, ʘ ʩʚʘʢʘ ʩʝʜʤʠʮʘ ʙʠʣʘ ʿʝ ʧʦʩʚʝ˂ʝʥʘ ʠʩʪʨʘʞʠʚʘʯʢʠʤ ʘʢʪʠʚʥʦʩʪʠʤʘ ʫ ʦʢʚʠʨʫ 
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ʿʝʜʥʝ ʣʝʢʮʠʿʝ (ʪʝʤʝ), ʧʨʠ ʯʝʤʫ ʩʫ ʧʦʩʪʦʿʘʣʝ 4 ʩʝʢʚʝʥʮʠʿʝ. ʇʨʚʘ ʦʙʫʭʚʘʪʘ ʣʝʢʮʠʿʝ 1, 2, 3 ʠ 4, 

ʜʨʫʛʘ 5, 6 ʠ 7, ʪʨʝ˂ʘ 8, 9 ʠ 10 ʠ ʧʦʩʣʝʜˁʘ 11 ʠ 12.  

ʋ  ʧʨʚʦʿ ʩʝʢʚʝʥʮʠʿʠ ʫʯʝʥʠʮʠ ʩʝ ʩʫʦʯʘʚʘʿʫ ʩʘ ʧʨʦʙʣʝʤʠʤʘ ʢʦʿʠ ʩʝ ʦʜʥʦʩʝ ʥʘ ʧʣʠʚʘˁʝ ʪʝʣʘ ʫ 

ʪʝʯʥʦʩʪʠ, ʘ ʟʘʪʠʤ ʠʩʪʨʘʞʫʿʫ ʩʝʪ ʧʨʠʤʝʨʘ ʧʣʠʚʘˁʘ ʢʦʿʠʤ  ʫʩʧʦʩʪʘʚˀʘʿʫ ʦʜʥʦʩ ʠʟʤʝʹʫ ʤʘʩʝ 

ʠ ʜʫʙʠʥʝ ʧʦʪʘʧʘˁʘ (ʚʝ˂ʘ ʤʘʩʝ/ʜʫʙˀʝ ʪʦʥʝ). ʋ ʜʨʫʛʦʤ ʜʝʣʫ ʫʯʝʥʠʮʠ ʧʨʦʚʝʨʘʚʘʿʫ  

ʫʥʠʚʝʨʟʘʣʥʦʩʪ ʭʠʧʦʪʝʟʝ ʚʝ˂ʘ ʤʘʩʘ/ʜʫʙˀʝ ʪʦʥʝ ʫʚʦʹʝˁʝʤ ʚʝʣʠʯʠʥʝ, ʧʦʚʨʰʠʥʝ ʠ ʟʘʧʨʝʤʠʥʝ 

ʢʘʦ ʚʘʨʠʿʘʙʣʠ. ʋʯʝʥʠʮʠ ʜʦʣʘʟʝ ʜʦ ʩʘʟʥʘˁʘ ʜʘ ʩʝ ʠ ʤʘʩʘ ʠ ʟʘʧʨʝʤʠʥʘ ʤʦʨʘʿʫ ʫʟʝʪʠ ʫ ʦʙʟʠʨ 

ʧʨʠʣʠʢʦʤ ʦʜʨʝʹʠʚʘˁʘ ʜʫʙʠʥʝ ʪʦˁʝˁʘ. ʋ ʪʨʝ˂ʝʤ ʜʝʣʫ, ʫʚʦʜʠ ʩʝ ʢʦʥʮʝʧʪ ʛʫʩʪʠʥʝ, ʘ ʫ 

ʯʝʪʚʨʪʦʤ ʩʝ ʨʘʟʤʘʪʨʘ ʦʜʥʦʩ ʛʫʩʪʠʥʝ ʪʝʣʘ ʠ ʪʝʯʥʦʩʪʠ. ʋʯʝʥʠʮʠ ʦʜʨʝʹʫʿʫ ʛʫʩʪʠʥʝ 

ʧʣʫʪʘʿʫ˂ʠʭ ʠ ʧʦʪʦʧˀʝʥʠʭ ʧʨʝʜʤʝʪʘ ʠ ʨʘʟʣʠʯʠʪʠʭ ʪʝʯʥʦʩʪʠ. ʆʪʢʨʠʚʘʿʫ ʜʘ ʿʝ 

ʧʣʠʚʘˁʝ/ʪʦˁʝˁʝ ʪʝʣʘ ʧʦʩʣʝʜʠʮʘ ʦʜʥʦʩʘ ʠʟʤʝʹʫ ʛʫʩʪʠʥʘ ʪʝʣʘ ʠ ʪʝʯʥʦʩʪʠ . 

ʂʨʦʟ ʩʚʝ ʪʝʤʝ ʫʯʝʥʠʮʠ ʚʝʞʙʘʿʫ ʨʫʢʦʚʘˁʝ ʣʘʙʦʨʘʪʦʨʠʿʩʢʦʤ ʦʧʨʝʤʦʤ, ʢʦʨʠʩʪʝ ʤʝʨʥʝ 

ʠʥʩʪʨʫʤʝʥʪʝ, ʮʨʪʘʿʫ ʠ ʠʥʪʝʨʧʨʝʪʠʨʘʿʫ ʛʨʘʬʠʢʝ, ʫʟ ʩʪʘʣʥʦ ʨʘʟʚʠʿʘˁʝ ʚʝʰʪʠʥʘ 

ʠʩʪʨʘʞʠʚʘʯʢʦʛ ʨʘʜʘ ʠ ʤʝʹʫʩʦʙʥʝ ʩʘʨʘʜˁʝ (Pottenger, 1992). 

ʉʪʫʜʠʿʘ ʿʝ ʪʨʘʿʘʣʘ ʪʨʠ ʤʝʩʝʮʘ. ʈʝʘʣʠʟʦʚʘʥʠ ʩʫ ʫʚʦʜʥʠ ʠ ʟʘʚʨʰʥʠ ʪʝʩʪ ʟʘ ʦʙʝ ʛʨʫʧʝ, ʢʘʦ ʠ 

ʪʨʠ ʪʝʩʪʘ ʪʦʢʦʤ ʨʘʜʘ ʜʘ ʙʠ ʩʝ ʧʨʘʪʠʦ ʥʘʧʨʝʜʘʢ. ʅʘʩʪʘʚʘ ʿʝ ʩʧʨʦʚʝʜʝʥʘ ʥʘ ʠʩʪʠ ʥʘʯʠʥ, ʘʣʠ ʿʝ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʘ ʛʨʫʧʘ ʜʦʙʠʣʘ ʪʨʠ ʩʢʫʧʘ ʬʦʨʤʘʪʠʚʥʠʭ ʧʨʦʮʝʥʘ ʠ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʧʦʚʨʘʪʥʝ 

ʠʥʬʦʨʤʘʮʠʿʝ.  

ʆʚʘ ʪʨʠ ʩʢʫʧʘ ʬʦʨʤʘʪʠʚʥʠʭ ʧʨʦʮʝʥʘ ʨʝʘʣʠʟʦʚʘʥʘ ʩʫ ʥʘʢʦʥ ʣʝʢʮʠʿʘ 4, 7 ʠ 10 ʢʦʿʝ ʩʫ 

ʧʨʝʜʩʪʘʚˀʘʣʝ ʢˀʫʯʥʝ, ʢʨʠʪʠʯʥʝ ʪʘʯʢʝ (4 - ʤʘʩʘ ʠʣʠ ʟʘʧʨʝʤʠʥʘ, 7 - ʤʘʩʘ ʠ ʟʘʧʨʝʤʠʥʘ, 10 - 

ʛʫʩʪʠʥʘ ʪʝʣʘ), ʜʦʢ ʿʝ ʨʝʣʘʪʠʚʥʘ ʛʫʩʪʠʥʘ ʧʨʦʚʝʨʘʚʘʥʘ ʥʘ ʟʘʚʨʰʥʦʤ ʪʝʩʪʫ. ʋ ʬʦʨʤʘʪʠʚʥʠʤ 

ʧʨʦʮʝʥʘʤʘ ʢʦʨʠʰ˂ʝʥʝ ʩʫ ʧʨʝʜʚʠʜʠ-ʧʦʩʤʘʪʨʘʿ-ʦʙʿʘʩʥʠ ʘʢʪʠʚʥʦʩʪʠ ʩʘ ʮʠˀʝʤ ʜʘ ʩʝ ʫʪʚʨʜʠ 

ʜʘ ʣʠ ʫʯʝʥʠʮʠ ʠ ʜʘˀʝ ʠʤʘʿʫ ʘʣʪʝʨʥʘʪʠʚʥʝ ʢʦʥʮʝʧʮʠʿʝ, ʢʘʦ ʠ ʜʘ ʩʝ ʫʯʝʥʠʮʠ ʫʩʤʝʨʝ ʥʘ 

ʢʦʨʠʰ˂ʝˁʝ ʥʘʫʯʝʥʦʛ ʨʘʜʠ ʧʨʝʚʘʟʠʣʘʞʝˁʘ ʢʨʠʪʠʯʥʝ ʪʘʯʢʝ. ʇʨʝ ʧʨʝʣʘʩʢʘ ʥʘ ʥʦʚʫ 

ʩʝʢʚʝʥʮʠʿʫ, ʫʯʝʥʠʮʠʤʘ ʩʫ ʧʦʩʪʘʚˀʘʥʘ ʧʠʪʘˁʘ ʫ ʢʦʿʠʤʘ ʩʫ ʪʨʝʙʘʣʠ ʜʘ ʧʨʝʜʚʠʜʝ ʧʦʥʘʰʘˁʝ 

ʪʝʣʘ (ʧʣʠʚʘˁʝ ʠʣʠ ʪʦˁʝˁʝ) ʫ ʥʦʚʦʤ ʢʦʥʪʝʢʩʪʫ ʢʦʨʠʰ˂ʝˁʝʤ ʥʘʧʨʝʜʥʦʛ ʢʦʥʮʝʧʪʘ. ʅʘ 

ʧʨʠʤʝʨ, ʥʘ ʢʨʘʿʫ ʩʝʢʚʝʥʮʠʿʝ ʦ ʤʘʩʠ (ʥʘʢʦʥ ʣʝʢʮʠʿʝ 4), ʦʯʝʢʠʚʘʣʦ ʩʝ ʜʘ ʫʯʝʥʠʮʠ ʨʘʟʤʘʪʨʘʿʫ 

ʠ ʟʘʧʨʝʤʠʥʫ ʢʘʦ ʬʘʢʪʦʨ, ʦʜʥʦʩʥʦ ʜʘ ʧʦʩʣʝ ʣʝʢʮʠʿʝ 7 (ʤʘʩʘ ʠ ʟʘʧʨʝʤʠʥʘ) ʫʟʤʫ ʫ ʦʙʟʠʨ ʠ 

ʛʫʩʪʠʥʫ, ʠʪʜ. 

ʌʦʨʤʘʪʠʚʥʝ ʧʨʦʮʝʥʝ ʩʫ ʧʦʜʨʘʟʫʤʝʚʘʣʝ ʜʘ ʫʯʝʥʠʮʠ ʧʨʚʦ ʟʘʙʝʣʝʞʝ ʩʚʦʿʝ ʦʜʛʦʚʦʨʝ, ʟʘʪʠʤ ʜʘ 

ʠʭ ʧʨʦʜʠʩʢʫʪʫʿʫ ʫ ʤʘʣʠʤ ʛʨʫʧʘʤʘ, ʜʘ ʙʠ ʥʘ ʢʨʘʿʫ ʛʨʫʧʘ ʧʦʜʝʣʠʣʘ ʩʚʦʿʝ ʦʜʛʦʚʦʨʝ ʩʘ ʮʝʣʠʤ 

ʦʜʝˀʝˁʝʤ ʨʘʜʠ ʜʠʩʢʫʩʠʿʝ. ʉʘʤʦʧʨʦʮʝˁʠʚʘˁʝ, ʧʨʦʮʝˁʠʚʘˁʝ ʦʜ ʚʨʰˁʘʢʘ ʠ ʥʘʩʪʘʚʥʠʢʘ 

ʙʠʣʦ ʿʝ ʢʦʤʙʠʥʦʚʘʥʦ ʪʦʢʦʤ ʦʚʦʛ ʧʨʦʮʝʩʘ. 
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ɻʣʝʜʘʥʦ ʫ ʮʝʣʠʥʠ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʘ ʛʨʫʧʘ ʿʝ ʦʩʪʚʘʨʠʣʘ ʚʝ˂ʠ ʩʪʝʧʝʥ ʢʦʥʮʝʧʪʫʘʣʥʠʭ 

ʧʨʦʤʝʥʘ ʦʜ ʢʦʥʪʨʦʣʥʝ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʘ ʛʨʫʧʘ ʿʝ ʠʤʘʣʘ ʠ ʙʦˀʝ ʨʝʟʫʣʪʘʪʝ ʥʘ ʪʝʩʪʫ ʦʧʰʪʠʭ 

ʧʦʩʪʠʛʥʫ˂ʘ, ʪʘʢʦ ʜʘ ʩʝ ʤʦʞʝ ʨʝ˂ʠ ʜʘ ʦʚʘ ʩʪʫʜʠʿʘ ʧʦʪʢʨʝʧˀʫʿʝ ʩʪʘʚ ʜʘ ʿʝ ʫʛʨʘʹʠʚʘˁʝ 

ʬʦʨʤʘʪʠʚʥʠʭ ʧʨʦʮʝʥʘ ʫ ʧʣʘʥʠʨʘʥʝ ʩʝʢʚʝʥʮʝ ʦʨʛʘʥʠʟʦʚʘʥʝ ʦʢʦ ʦʯʝʢʠʚʘʥʦʛ ʥʘʧʨʝʪʢʘ ʫ 

ʫʯʝˁʫ ʢʦʨʠʩʪʘʥ ʥʘʯʠʥ ʜʘ ʩʝ ʧʨʦʤʦʚʠʰʫ ʢʦʥʮʝʧʪʫʘʣʥʝ ʧʨʦʤʝʥʝ ʫ ʥʘʩʪʘʚʠ ʧʨʠʨʦʜʥʠʭ ʥʘʫʢʘ 

(Yin, Tomita & Shavelson, 2013). 

ɸʥʘʣʠʟʠʨʘʿʫ˂ʠ ʥʠʚʦʝ ʥʘʫʯʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʫ ʬʘʟʘʤʘ ʥʘʢʦʥ ʣʝʢʮʠʿʘ 4, 7 ʠ 10 ʠ ʥʘ ʟʘʚʨʰʥʦʤ 

ʪʝʩʪʫ, ʫʦʯʝʥʦ ʿʝ ʜʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʘ ʛʨʫʧʘ ʠʤʘ ʙʦˀʝ ʨʝʟʫʣʪʘʪʝ, ʘʣʠ ʜʘ ʩʫ ʟʥʘʯʘʿʥʦ ʚʠʰʠ ʫ 

ʦʜʥʦʩʫ ʥʘ ʢʦʥʪʨʦʣʥʫ ʩʘʤʦ ʫ ʬʘʟʠ 10. ʆʙʝ ʛʨʫʧʝ ʩʫ, ʚʨʝʤʝʥʦʤ, ʨʘʟʚʠʣʝ ʥʘʫʯʥʝ ʢʦʥʮʝʧʮʠʿʝ, 

ʘʣʠ ʿʝ ʙʨʦʿ ʫʯʝʥʠʢʘ ʢʦʿʠ ʿʝ ʪʦ ʫʯʠʥʠʦ ʚʝ˂ʠ ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʛ ʛʨʫʧʠ ʥʝʛʦ ʫ ʢʦʥʪʨʦʣʥʦʿ, 

ʧʦʩʝʙʥʦ ʫ ʬʘʟʠ 10. ɹʨʦʿ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ ʙʠʦ ʿʝ ʤʘˁʠ 

ʫ ʩʚʠʤ ʬʘʟʘʤʘ ʠ ʥʘ ʟʘʚʨʰʥʦʤ ʪʝʩʪʫ ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʥʪʨʦʣʥʫ ʛʨʫʧʫ. 

ɸʫʪʦʨʠ ʠʟʜʚʘʿʘʿʫ ʪʨʠ ʦʩʥʦʚʥʝ ʨʘʟʣʠʢʝ ʦʚʝ ʩʪʫʜʠʿʝ ʫ ʦʜʥʦʩʫ ʥʘ ʪʨʘʜʠʮʠʦʥʘʣʥʝ ʤʝʪʦʜʝ 

ʠʟʘʟʠʚʘˁʘ ʢʦʛʥʠʪʠʚʥʦʛ ʢʦʥʬʣʠʢʪʘ. ʇʨʚʦ, ʢʦʨʠʰ˂ʝʥʘ ʿʝ ʝʚʦʣʫʠʨʘʿʫ˂ʘ ʩʝʨʠʿʘ ʢʦʛʥʠʪʠʚʥʠʭ 

ʢʦʥʬʣʠʢʘʪʘ ʥʘʩʪʘʣʠʭ ʪʦʢʦʤ ʬʦʨʤʘʪʠʚʥʠʭ ʧʨʦʮʝʥʘ ʫʤʝʩʪʦʛ ʿʝʜʥʦʛ ʢʦʥʬʣʠʢʪʘ. ɼʨʫʛʦ, 

ʬʦʨʤʘʪʠʚʥʝ ʧʨʦʮʝʥʝ ʩʫ ʫʩʢʣʘʹʝʥʝ ʩʘ ʦʯʝʢʠʚʘʥʠʤ ʥʘʧʨʝʪʢʦʤ ʫ ʫʯʝˁʫ. ʊʨʝ˂ʝ, ʫʤʝʩʪʦ 

ʜʠʨʝʢʪʥʦʛ ʢʦʥʬʨʦʥʪʠʨʘˁʘ ʩʘ ʫʯʝʥʠʯʢʠʤ ʘʣʪʝʨʥʘʪʠʚʥʠʤ ʢʦʥʮʝʧʮʠʿʘʤʘ, ʫʯʝʥʠʮʠ ʩʫ 

ʥʘʚʝʜʝʥʠ ʜʘ ʩʘʤʠ ʦʪʢʨʠʿʫ ʩʣʘʙʦʩʪʠ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʢʨʦʟ ʜʠʩʢʫʩʠʿʫ ʠ 

ʠʩʪʨʘʞʠʚʘˁʘ. 

ɸʫʪʦʨʠ ʪʘʢʦʹʝ ʥʘʛʣʘʰʘʚʘʿʫ ʜʘ ʩʝ ʫ ʩʣʫʯʘʿʫ ʦʚʘʢʦ ʦʨʛʘʥʠʟʦʚʘʥʦʛ ʫʯʝˁʘ ʧʦʩʪʘʚˀʘʿʫ ʧʠʪʘˁʘ 

ʜʘ ʣʠ ʫʯʝʥʠʮʠ ʤʦʨʘʿʫ ʜʘ ʦʚʣʘʜʘʿʫ ʜʝʣʠʤʠʯʥʠʤ ʨʘʟʫʤʝʚʘˁʠʤʘ ʧʨʝ ʜʦʣʘʩʢʘ ʜʦ ʢʦʥʘʯʥʦʛ 

ʮʠˀʘ ʠ ʜʘ ʣʠ ʤʦʛʫ ʜʘ ʧʨʘʪʝ ʥʝʢʫ ʜʨʫʛʫ ʧʫʪʘˁʫ ʥʘʧʨʝʜʦʚʘˁʘ ʜʘ ʙʠ ʜʦʰʣʠ ʜʦ ʠʩʪʦʛ ʮʠˀʘ. 

ʅʝʢʠ ʫʯʝʥʠʮʠ ʩʫ ʫʩʧʝʣʠ ʜʘ ʜʦʩʪʠʛʥʫ ʥʘʧʨʝʜʥʦ ʨʘʟʫʤʝʚʘˁʝ ʧʨʘʪʝ˂ʠ ʧʣʘʥ ʠ ʫʟ ʧʦʤʦ˂ 

ʥʘʩʪʘʚʥʠʢʘ, ʜʦʢ ʩʫ ʩʝ ʜʨʫʛʠ ʟʘʫʩʪʘʚʠʣʠ ʥʘ ʜʝʣʠʤʠʯʥʦʤ ʨʘʟʫʤʝʚʘˁʫ, ʢʦʿʝ ʿʝ ʦʩʪʘʣʦ ʪʘʢʚʦ ʠ 

ʧʦʰʪʦ ʿʝ ʟʘʚʨʰʝʥʦ ʧʣʘʥʠʨʘʥʦ ʫʯʝˁʝ. ʋ ʥʝʢʠʤ ʢʫʨʠʢʫʣʫʤʠʤʘ, ʧʣʠʚʘˁʝ ʠ ʪʦˁʝˁʝ ʩʝ 

ʦʙʿʘʰˁʘʚʘ ʦʜʥʦʩʠʤʘ ʩʠʣʘ (ʧʦʪʠʩʢʘ ʠ ʛʨʘʚʠʪʘʮʠʦʥʝ) ʘ ʥʝ ʛʫʩʪʠʥʦʤ. ʇʫʪ ʢʦʿʠʤ ʙʠ ʩʝ ʜʦʰʣʦ 

ʜʦ ʥʘʫʯʥʦʛ ʨʘʟʫʤʝʚʘˁʘ ʥʘ ʪʘʿ ʥʘʯʠʥ ʤʦʛʘʦ ʙʠ ʙʠʪʠ ʙʦˀʠ ʟʘ ʥʝʢʝ ʫʯʝʥʠʢʝ (Yin, Tomita & 

Shavelson, 2013). 

ʀʘʢʦ ʩʘʤʠ ʘʫʪʦʨʠ ʪʦ ʥʝ ʥʘʛʣʘʰʘʚʘʿʫ, ʤʦʨʘ ʩʝ ʟʘʧʘʟʠʪʠ ʜʘ ʿʝ ʦʚʘ ʩʪʫʜʠʿʘ ʿʝʜʘʥ ʦʜ ʧʨʠʤʝʨʘ 

ʫʚʘʞʘʚʘˁʘ ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʦʛ ʩʪʘʥʦʚʠʰʪʘ ʦ ʧʨʦʛʨʘʤʩʢʠʤ ʩʘʜʨʞʘʿʠʤʘ ʧʦʟʥʘʪʦʛ ʧʦʜ 

ʥʘʟʠʚʦʤ Ăʜʫʙʠʥʘ ʥʘ ʨʘʯʫʥ ʰʠʨʠʥʝñ (ʅʝʰʠ˂, 2015), ʘʣʠ ʿʝ ʚʝʣʠʢʦ ʧʠʪʘˁʝ ʫ ʢʦʿʦʿ ʤʝʨʠ ʙʠ 

ʿʝʜʥʘ ʩʪʫʜʠʿʘ ʦʚʦʛ ʦʙʠʤʘ ʤʦʛʣʘ ʙʠʪʠ ʦʨʛʘʥʠʟʦʚʘʥʘ ʥʘ ʫʟʦʨʢʫ ʫʯʝʥʠʢʘ ʫ ʥʘʰʠʤ ʰʢʦʣʘʤʘ. 

ʉʚʝʿʝʜʥʦ, ˁʝʥʝ ʠʤʧʣʠʢʘʮʠʿʝ ʦ ʚʘʞʥʦʩʪʠ ʬʦʨʤʘʪʠʚʥʦʛ ʧʨʦʮʝˁʠʚʘˁʘ ʩʫ ʦʜ ʚʝʣʠʢʦʛ ʟʥʘʯʘʿʘ 

ʟʘ ʦʙʣʠʢʦʚʘˁʝ ʥʘʩʪʘʚʝ ʢʦʿʘ ʟʘ ʮʠˀ ʠʤʘ ʢʦʥʮʝʧʪʫʘʣʥʫ ʧʨʦʤʝʥʫ. 
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ʆʩʠʤ ʧʦʤʝʥʫʪʠʭ ʨʘʜʦʚʘ ɱʠʥ ʠ ʩʘʨʘʜʥʠʢʘ, ʚʘʞʥʝ ʩʤʝʨʥʠʮʝ ʟʘ ʦʙʣʠʢʦʚʘˁʝ ʥʘʩʪʘʚʝ ʢʦʿʘ 

ʜʦʚʦʜʠ ʜʦ ʘʢʪʠʚʥʝ ʢʦʥʩʪʨʫʢʮʠʿʝ ʟʥʘˁʘ ʦ ʧʦʿʘʚʘʤʘ ʧʣʠʚʘˁʘ ʠ ʪʦˁʝˁʘ ʪʝʣʘ ʤʦʛʫ ʠʤʘʪʠ ʠ 

ʩʪʫʜʠʿʝ ʢʦʿʝ ʩʫ ʨʝʘʣʠʟʦʚʘʣʠ ʍʘʨʜʠ ʠ ʩʘʨʘʜʥʠʮʠ (2006), ʘ ʧʦʩʝʙʥʦ ɻʘʥʛ (1995). 

ʍʘʨʜʠ ʠ ʩʘʨʘʜʥʠʮʠ (2006) ʢʦʨʠʩʪʠʣʠ ʩʫ ʜʠʟʘʿʥ ʩʘ ʧʦʥʦʚˀʝʥʠʤ ʤʝʨʝˁʠʤʘ (ʫʚʦʜʥʠ ʪʝʩʪ, 

ʟʘʚʨʰʥʠ ʪʝʩʪ ʠ ʥʘʢʥʘʜʥʠ ʪʝʩʪ ʧʦʩʣʝ ʛʦʜʠʥʫ ʜʘʥʘ) ʜʘ ʙʠ ʫʧʦʨʝʜʠʣʠ ʜʚʘ ʥʘʩʪʘʚʥʘ ʧʨʠʩʪʫʧʘ 

ʪʝʤʠ ʧʣʠʚʘˁʘ ʠ ʪʦˁʝˁʘ ʫ ʦʢʚʠʨʫ ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʠʭ ʦʢʨʫʞʝˁʘ ʟʘ ʫʯʝˁʝ, ʘʣʠ ʩʘ 

ʨʘʟʣʠʯʠʪʠʤ, ʥʠʞʠʤ ʠ ʚʠʰʠʤ, ʩʪʝʧʝʥʦʤ ʧʦʜʨʰʢʝ ʦʜ ʩʪʨʘʥʝ ʥʘʩʪʘʚʥʠʢʘ.  

ʋ ʠʩʪʨʘʞʠʚʘˁʫ ʿʝ ʫʯʝʩʪʚʦʚʘʦ 161 ʫʯʝʥʠʢ ʪʨʝ˂ʝʛ ʨʘʟʨʝʜʘ ʦʩʥʦʚʥʝ ʰʢʦʣʝ. ʆʙʘ ʦʢʨʫʞʝˁʘ 

ʙʠʣʘ ʩʫ ʟʘʩʥʦʚʘʥʘ ʥʘ ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʠʤ ʧʨʠʥʮʠʧʠʤʘ, ʩʘ ʚʝʣʠʢʠʤ ʫʜʝʣʦʤ ʘʢʪʠʚʥʦʛ 

ʝʢʩʧʝʨʠʤʝʥʪʠʩʘˁʘ ʦʜ ʩʪʨʘʥʝ ʫʯʝʥʠʢʘ, ʧʨʠʣʠʢʘʤʘ ʜʘ ʩʘʤʠ ʦʪʢʨʠʿʫ ʦʜʥʦʩʝ ʠʟʤʝʹʫ ʬʠʟʠʯʢʠʭ 

ʚʝʣʠʯʠʥʘ ʠ ʥʘʫʯʥʠʭ ʧʨʠʥʮʠʧʘ ʥʝʟʘʚʠʩʥʠʤ ʛʨʫʧʥʠʤ ʨʘʜʦʤ ʫʟ ʜʠʩʢʫʪʫʿʫ ʭʠʧʦʪʝʟʘ ʠ ʦʪʢʨʠ˂ʘ 

ʩʘ ʮʝʣʠʤ ʦʜʝˀʝˁʝʤ.  

ɺʘʨʠʿʘʮʠʿʘ ʥʘʩʪʘʚʥʝ ʧʦʜʨʰʢʝ ʙʠʣʘ ʿʝ ʟʘʩʥʦʚʘʥʘ ʥʘ ʧʨʠʣʘʛʦʹʘʚʘˁʫ ʩʝʢʚʝʥʮʝ ʪʘʢʦ ʜʘ ʙʣʠʩʢʦ 

ʧʨʘʪʠ ʦʯʝʢʠʚʘʥʠ ʪʦʢ ʢʦʥʮʝʧʪʫʘʣʥʦʛ ʨʘʟʚʦʿʘ ʫʯʝʥʠʢʘ. ʅʘ ʧʨʠʤʝʨ, ʫ ʦʙʝ ʛʨʫʧʝ  ʙʠʣʦ ʝʿ 

ʧʦʩʪʘʚˀʝʥʦ ʧʠʪʘˁʝ Ăɿʘʰʪʦ ʚʝʣʠʢʠ ʯʝʣʠʯʥʠ ʙʨʦʜ ʧʣʠʚʘ ʥʘ ʚʦʜʠ?ñ, ʘʣʠ ʿʝ ʩʘʤʦ ʫ ʛʨʫʧʠ ʩʘ 

ʚʝ˂ʦʤ ʥʘʩʪʘʚʥʦʤ ʧʦʜʨʰʢʦʤ ʘʥʘʣʠʟʘ ʪʦʛ ʧʠʪʘˁʘ ʨʘʟʜʚʦʿʝʥʘ ʥʘ ʚʠʰʝ ʤʘʣʠʭ ʿʝʜʠʥʠʮʘ. 

ɽʢʩʧʝʨʠʤʝʥʪʠʩʘˁʝ ʩʘ ʨʘʟʣʠʯʠʪʠʤ ʘʩʧʝʢʪʠʤʘ ʧʣʠʚʘˁʘ ʠ ʪʦˁʝˁʘ ʧʦʩʪʦʿʘʣʦ ʿʝ ʫ ʦʙʝ ʛʨʫʧʝ, 

ʘʣʠ ʿʝ ʫ ʛʨʫʧʠ ʩʘ ʚʝ˂ʦʤ ʧʦʜʨʰʢʦʤ ʫʥʘʧʨʝʜ ʩʪʨʫʢʪʫʨʠʨʘʥʦ ʪʘʢʦ ʜʘ ʧʨʝʜʩʪʘʚˀʘ ʩʝʢʚʝʥʮʫ 

ʢʦʿʘ ʩʝ ʢʨʝ˂ʝ ʦʜ ʦʩʥʦʚʥʠʭ ʢʦʥʮʝʧʘʪʘ, ʢʘʦ ʰʪʦ ʿʝ ʚʨʩʪʘ ʤʘʪʝʨʠʿʘʣʘ, ʢʘ ʢʦʤʧʣʝʢʩʥʠʿʠʤ, ʢʘʦ 

ʰʪʦ ʿʝ ʧʦʨʝʹʝˁʝ ʛʫʩʪʠʥʘ ʠʣʠ ʦʜʥʦʩ ʠʟʤʝʹʫ ʩʠʣʝ ʧʦʪʠʩʢʘ ʠ ʛʨʘʚʠʪʘʮʠʦʥʝ ʩʠʣʝ.  

ʐʪʦ ʩʝ ʪʠʯʝ ʧʦʜʨʰʢʝ ʧʨʦʮʝʩʫ ʨʝʬʣʝʢʩʠʿʝ ʢʦʜ ʫʯʝʥʠʢʘ, ʜʠʩʢʫʩʠʿʝ ʩʫ ʫ ʛʨʫʧʠ ʩʘ ʚʝ˂ʦʤ 

ʧʦʜʨʰʢʦʤ ʙʠʣʝ ʤʥʦʛʦ ʚʠʰʝ ʩʪʨʫʢʪʫʨʠʨʘʥʝ ʦʜ ʩʪʨʘʥʝ ʥʘʩʪʘʚʥʠʢʘ ʢʦʿʠ ʠʭ ʿʝ ʢʦʛʥʠʪʠʚʥʦ 

ʘʢʪʠʚʠʨʘʦ ʢʦʤʝʥʪʘʨʠʤʘ ʚʝʟʘʥʠʤ ʟʘ ʩʫʧʨʦʪʩʪʘʚˀʝʥʝ ʩʪʘʚʦʚʝ ʠ ʭʠʧʦʪʝʟʝ ʫʯʝʥʠʢʘ. ʋ ʛʨʫʧʠ 

ʩʘ ʤʘˁʦʤ ʧʦʜʨʰʢʦʤ, ʫʯʝʥʠʮʠ ʩʫ ʩʘʤʠ ʨʝʘʛʦʚʘʣʠ ʥʘ ʢʦʤʝʥʪʘʨʝ ʜʨʫʛʠʭ, ʘ ʥʘʩʪʘʚʥʠʢ ʿʝ ʙʠʦ ʫ 

ʫʣʦʟʠ ʦʨʛʘʥʠʟʘʪʦʨʘ. 

ʄʘʪʝʨʠʿʘʣʠ ʢʦʨʠʰ˂ʝʥʠ ʪʦʢʦʤ ʥʘʩʪʘʚʝ (ʩʪʠʨʦʧʦʨ, ʜʨʚʦ, ʤʝʪʘʣ, ʚʦʩʘʢ, ʛʣʠʥʘ, ʠʪʜ.) ʥʠʩʫ ʩʝ 

ʨʘʟʣʠʢʦʚʘʣʠ ʤʝʹʫ ʛʨʫʧʘʤʘ. ʂʦʨʠʰ˂ʝʥʠ ʩʫ ʩʚʘʢʦʜʥʝʚʥʠ ʦʙʿʝʢʪʠ, ʘʣʠ ʠ ʧʦʩʝʙʥʦ ʜʠʟʘʿʥʠʨʘʥʘ 

ʪʝʣʘ, ʢʘʦ ʰʪʦ ʩʫ ʢʦʮʢʝ ʠʩʪʝ ʟʘʧʨʝʤʠʥʝ, ʘʣʠ ʦʜ ʨʘʟʣʠʯʠʪʦʛ ʤʘʪʝʨʠʿʘʣʘ, ʪʝʣʘ ʠʩʪʝ ʤʘʩʝ, ʘʣʠ 

ʨʘʟʣʠʯʠʪʝ ʟʘʧʨʝʤʠʥʝ, ʢʘʦ ʠ ʧʫʥʘ ʠ ʰʫʧˀʘ ʪʝʣʘ ʠʩʪʝ ʤʘʩʝ ʠ ʦʜ ʠʩʪʦʛ ʤʘʪʝʨʠʿʘʣʘ. ʊʘ ʪʝʣʘ ʩʫ 

ʜʠʟʘʿʥʠʨʘʥʘ ʪʘʢʦ ʜʘ ʩʫʦʯʝ ʫʯʝʥʠʢʝ ʩʘ ʫʦʙʠʯʘʿʝʥʠʤ ʘʣʪʝʨʥʘʪʠʚʥʠʤ ʢʦʥʮʝʧʮʠʿʘʤʘ. ɻʨʫʧʘ ʩʘ 

ʤʘˁʦʤ ʧʦʜʨʰʢʦʤ ʠʤʘʣʘ ʿʝ ʧʨʠʩʪʫʧ ʤʘʪʝʨʠʿʘʣʠʤʘ ʠ ʤʝʩʪʠʤʘ ʟʘ ʠʟʚʦʹʝˁʝ ʝʢʩʧʝʨʠʤʝʥʘʪʘ 

ʪʦʢʦʤ ʮʝʣʦʛ ʧʝʨʠʦʜʘ ʥʘʩʪʘʚʝ, ʜʦʢ ʿʝ ʫ ʛʨʫʧʠ ʩʘ ʚʝ˂ʦʤ ʧʦʜʨʰʢʦʤ ʧʨʠʩʪʫʧ ʙʠʦ ʦʜʨʝʹʝʥ 

ʢʦʥʢʨʝʪʥʦʤ ʪʝʤʦʤ ʢʦʿʘ ʿʝ ʦʙʨʘʹʠʚʘʥʘ ʥʘ ʯʘʩʫ. ʅʘ ʦʚʘʿ ʥʘʯʠʥ ʿʝ ʢʦʤʧʣʝʢʩʥʦ ʧʦʯʝʪʥʦ 

ʧʠʪʘˁʝ ʨʘʟʜʚʦʿʝʥʦ ʥʘ ʤʘˁʘ ʠʩʪʨʘʞʠʚʘʯʢʘ ʧʠʪʘˁʘ. 
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ʅʘ ʟʘʚʨʰʥʦʤ ʪʝʩʪʫ, ʦʙʝ ʛʨʫʧʝ ʩʫ ʧʦʢʘʟʘʣʝ ʟʥʘʯʘʿʘʥ ʥʘʧʨʝʜʘʢ ʫ ʨʘʟʫʤʝʚʘˁʫ ʢʦʥʮʝʧʘʪʘ 

ʛʫʩʪʠʥʝ ʠ ʧʦʪʠʩʢʘ ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʥʪʨʦʣʥʫ ʛʨʫʧʫ (ʙʝʟ ʧʦʜʨʰʢʝ). ɻʦʜʠʥʫ ʜʘʥʘ ʢʘʩʥʠʿʝ, ʛʨʫʧʘ 

ʢʦʿʘ ʿʝ ʠʤʘʣʘ ʠʥʪʝʥʟʠʚʥʠʿʫ ʥʘʩʪʘʚʥʫ ʧʦʜʨʰʢʫ ʙʠʣʘ ʿʝ ʙʦˀʘ ʫ ʧʦʛʣʝʜʫ ʩʤʘˁʝˁʘ ʧʨʠʩʫʩʪʚʘ 

ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʠ ʫʩʚʦʿʝʥʦʩʪʠ ʥʘʫʯʥʠʭ ʢʦʥʮʝʧʘʪʘ. ʈʝʟʫʣʪʘʪʠ ʩʫ ʧʦʢʘʟʘʣʠ ʜʘ ʩʫ, 

ʜʫʛʦʨʦʯʥʦ ʛʣʝʜʘʥʦ, ʫʯʝʥʠʮʠ ʠʟ ʛʨʫʧʝ ʩʘ ʚʝ˂ʦʤ ʧʦʜʨʰʢʦʤ ʙʦˀʝ ʟʘʜʨʞʘʣʠ ʟʥʘˁʝ. ɻʨʫʧʘ ʩʘ 

ʤʘˁʦʤ ʧʦʜʨʰʢʦʤ ʿʝ ʧʦʢʘʟʘʣʘ ʟʥʘʯʘʿʘʥ ʧʘʜ ʥʘ ʪʝʩʪʫ ʧʦʩʣʝ ʛʦʜʠʥʫ ʜʘʥʘ ʠ ʧʦʥʦʚʦ ʩʫ ʩʝ 

ʧʦʿʘʚʠʣʝ ʘʣʪʝʨʥʘʪʠʚʥʝ ʢʦʥʮʝʧʮʠʿʝ. ʉʫʧʝʨʠʦʨʥʦʩʪ ʛʨʫʧʝ ʩʘ ʚʝ˂ʦʤ ʧʦʜʨʰʢʦʤ ʚʠʜʝʣʘ ʩʝ ʠ ʥʘ 

ʪʝʩʪʫ ʪʨʘʥʩʬʝʨʘ ʟʥʘˁʘ ʛʜʝ ʩʫ ʫʩʧʝʰʥʠʿʝ ʧʨʠʤʝʥʠʣʠ ʥʘʫʯʥʝ ʢʦʥʮʝʧʪʝ ʥʘ ʥʦʚʝ ʩʠʪʫʘʮʠʿʝ 

(Hardy et al. 2006).  

ʀʘʢʦ ʥʝʰʪʦ ʩʪʘʨʠʿʝʛ ʜʘʪʫʤʘ, ʠʩʪʨʘʞʠʚʘˁʝ ʢʦʿʝ ʿʝ ʨʝʘʣʠʟʦʚʘʦ ɻʘʥʛ (1995) ʜʘʿʝ ʚʘʞʥʝ ʠ 

ʜʘʥʘʩ ʚʝʦʤʘ ʘʢʪʫʝʣʥʝ ʩʤʝʨʥʠʮʝ ʟʘ ʦʙʣʠʢʦʚʘˁʝ ʥʘʩʪʘʚʝ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ 

ʟʘ ˁʫ. ʆʚʦ ʠʩʪʨʘʞʠʚʘˁʝ ʤʦʞʝ ʙʠʪʠ ʦʩʥʦʚʘ ʟʘ ʧʣʘʥʠʨʘˁʝ ʥʘʩʪʘʚʝ ʬʠʟʠʢʝ ʢʦʿʘ ʩʝ ʦʩʣʘˁʘ ʥʘ 

ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʦ ʩʭʚʘʪʘˁʝ ʰʢʦʣʩʢʦʛ ʫʯʝˁʘ ʫ ʤʥʦʛʠʤ ʩʝʛʤʝʥʪʠʤʘ. 

ʋ ʨʘʜʫ ʿʝ ʚʝʦʤʘ ʜʝʪʘˀʥʦ ʦʧʠʩʘʥʘ ʧʨʠʤʝʥʘ ʮʠʢʣʫʩʘ ʫʯʝˁʘ (ʂarplus, 1967) ʥʘ ʥʘʩʪʘʚʫ ʦ ʩʠʣʠ 

ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ ʫ ʩʝʜʤʦʤ ʨʘʟʨʝʜʫ ʦʩʥʦʚʥʝ ʰʢʦʣʝ ʫʟ ʥʘʛʣʘʩʘʢ ʥʘ 

ʧʨʝʚʘʟʠʣʘʞʝˁʝ ʫʯʝʥʠʯʢʠʭ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʦ ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ ʪʝʣʘ.  

ɸʫʪʦʨ ʠʩʪʠʯʝ ʜʘ ʩʫ ʩʘ ʤʘʣʦ ʥʘʚʦʹʝˁʘ, ʘʣʠ ʫʛʣʘʚʥʦʤ ʫʟ ʚʠʩʦʢ ʩʪʝʧʝʥ ʩʘʤʦʩʪʘʣʥʦʩʪʠ, 

ʫʯʝʥʠʮʠ (Gang, 1995):  

¶ ʀʟʥʝʣʠ ʧʦʯʝʪʥʝ ʧʨʦʙʣʝʤʝ (ʧʠʪʘˁʘ ʠ ʩʪʘʚʦʚʝ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ 

ˁʫ) ʠ ʧʨʠʧʨʝʤʠʣʠ ʠ ʠʟʚʝʣʠ ʝʢʩʧʝʨʠʤʝʥʪʝ ʜʘ ʙʠ ʧʨʦʚʝʨʠʣʠ ʧʦʩʪʘʚˀʝʥʝ ʭʠʧʦʪʝʟʝ 

ʪʦʢʦʤ ʬʘʟʝ ʠʩʪʨʘʞʠʚʘˁʘ;  

¶ ʀʟʚʝʣʠ ʟʘʢˀʫʯʢʝ ʠʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʭ ʨʝʟʫʣʪʘʪʘ ʠ ʫʩʚʦʿʠʣʠ ʠʟʨʘʟʝ ʚʝʟʘʥʝ ʟʘ ʙʠʪʥʝ 

ʢʦʥʮʝʧʪʝ ʪʦʢʦʤ ʬʘʟʝ ʩʪʚʘʨʘˁʘ ʢʦʥʮʝʧʪʘ ʠ  

¶ ʇʨʦʪʫʤʘʯʠʣʠ ʟʘʢˀʫʯʢʝ, ʠʟʚʝʣʠ ʦʧʰʪʠʿʝ ʧʨʠʥʮʠʧʝ ʠʟ ʪʠʭ ʪʫʤʘʯʝˁʘ ʠ ʚʝʨʠʬʠʢʦʚʘʣʠ 

ʠʟʚʝʜʝʥʝ ʧʨʠʥʮʠʧʝ ʜʘˀʠʤ ʝʢʩʧʝʨʠʤʝʥʪʠʤʘ ʪʦʢʦʤ ʬʘʟʝ ʧʨʦʰʠʨʝˁʘ ʠʜʝʿʝ. 

ʀʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʜʘ ʿʝ ʮʝʥʪʨʘʣʥʘ ʪʝʤʘ ʙʠʦ ɸʨʭʠʤʝʜʦʚ ʟʘʢʦʥ, ʫ ʬʘʟʠ ʠʩʪʨʘʞʠʚʘˁʘ ʥʘʿʧʨʝ ʿʝ 

ʨʝʘʣʠʟʦʚʘʥʘ ʧʨʠʧʨʝʤʥʘ ʦʙʫʢʘ ï ʢʘʢʦ ʦʜʨʝʜʠʪʠ ʙʨʦʿʥʫ ʚʨʝʜʥʦʩʪ ʩʠʣʝ ʧʦʪʠʩʢʘ. 

ʇʦʜʩʪʠʮʘʿʥʠʤ ʧʠʪʘˁʠʤʘ ʥʘʩʪʘʚʥʠʢ (ʘʫʪʦʨ ʦʚʦʛ ʨʘʜʘ) ʥʘʚʝʦ ʿʝ ʫʯʝʥʠʢʝ ʜʘ ʥʘʹʫ ʥʘʯʠʥ ʟʘ 

ʦʜʨʝʹʠʚʘˁʝ ʙʨʦʿʥʝ ʚʨʝʜʥʦʩʪʠ ʩʠʣʝ ʧʦʪʠʩʢʘ ʢʦʿʘ ʜʝʣʫʿʝ ʥʘ ʧʦʪʧʫʥʦ ʠʣʠ ʜʝʣʠʤʠʯʥʦ 

ʧʦʪʦʧˀʝʥʦ ʪʝʣʦ (ʢʘʤʝʥ), ʢʘʦ ʠ ʥʘ ʪʝʣʦ ʤʘˁʝ ʛʫʩʪʠʥʝ ʢʦʿʝ ʧʣʠʚʘ ʥʘ ʚʦʜʠ (ʢʦʤʘʜ ʜʨʚʝʪʘ). 

ʉʣʝʜʝ˂ʠ ʢʦʨʘʢ ʫ ʬʘʟʠ ʠʩʪʨʘʞʠʚʘˁʘ ʿʝʩʪʝ ʧʨʝʜʣʘʛʘˁʝ ʠ ʬʦʨʤʫʣʠʩʘˁʝ ʧʨʦʙʣʝʤʘ ʢʦʿʝ ʪʨʝʙʘ 

ʠʩʧʠʪʘʪʠ. ʀʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʜʫʙʦʢʫ ʫʢʦʨʝˁʝʥʦʩʪ ʩʠʩʪʝʤʘ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ, ʘʫʪʦʨ 

ʠʩʪʠʯʝ ʜʘ ʿʝ ʥʝʦʧʭʦʜʥʦ ʜʘ ʥʘʩʪʘʚʥʠʢ ʫʤʝʰʥʦ ʚʦʜʠ ʜʠʩʢʫʩʠʿʫ ʫ ʢʦʿʦʿ ˂ʝ ʙʠʪʠ ʬʦʨʤʫʣʠʩʘʥʠ 

ʠ ʦʜʘʙʨʘʥʠ ʠʩʪʨʘʞʠʚʘʯʢʠ ʟʘʜʘʮʠ. 
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ɼʘ ʙʠ ʦʩʣʦʙʦʜʠʦ ʩʚʘʢʦʛ ʫʯʝʥʠʢʘ ʤʦʛʫ˂ʠʭ ʧʩʠʭʦʣʦʰʢʠʭ ʧʨʝʧʨʝʢʘ ʠ ʦʙʝʟʙʝʜʠʦ ʫʩʣʦʚʝ ʜʘ 

ʩʚʘʢʠ ʫʯʝʥʠʢ ʧʦʩʪʘʚˀʘ ʧʠʪʘˁʘ ʩʣʦʙʦʜʥʦ, ʜʘ ʜʠʩʢʫʪʫʿʝ ʠ ʨʘʩʧʨʘʚˀʘ ʦ ʨʘʟʣʠʯʠʪʠʤ 

ʩʪʘʚʦʚʠʤʘ ʥʘʩʪʘʚʥʠʢ ʿʝ ʫʯʝʥʠʢʝ ʧʦʜʝʣʠʦ ʫ ʤʘˁʝ ʛʨʫʧʝ, ʥʘ ʜʦʙʨʦʚʦˀʥʦʿ ʙʘʟʠ. ʅʘʩʪʘʚʥʠʢ ʿʝ 

ʧʦʩʪʘʚʠʦ ʥʠʟ ʧʦʜʩʪʠʮʘʿʥʠʭ ʧʠʪʘˁʘ ʢʦʿʘ ʩʫ ʠʟʘʟʚʘʣʘ ʞʠʚʫ ʜʠʩʢʫʩʠʿʫ. ʅʘ ʧʨʠʤʝʨ: 

¶ ɼʘ ʣʠ ʩʠʣʘ ʧʦʪʠʩʢʘ ʢʦʿʫ ʪʨʧʠ ʧʦʪʦʧˀʝʥʦ ʪʝʣʦ ʟʘʚʠʩʠ ʦʜ ˁʝʛʦʚʝ ʚʝʣʠʯʠʥʝ? 

¶ ɼʘ ʣʠ ʩʠʣʘ ʧʦʪʠʩʢʘ ʢʦʿʦʤ ʪʝʯʥʦʩʪ ʜʝʣʫʿʝ ʟʘʚʠʩʠ ʦʜ ʚʨʩʪʝ ʪʝʯʥʦʩʪʠ? 

¶ ɼʘ ʣʠ ʩʠʣʘ ʧʦʪʠʩʢʘ ʢʦʿʫ ʪʨʧʠ ʧʦʪʦʧˀʝʥʦ ʪʝʣʦ ʟʘʚʠʩʠ ʦʜ ˁʝʛʦʚʦʛ ʦʙʣʠʢʘ? ʅʘ 

ʧʨʠʤʝʨ, ʜʘ ʣʠ ʧʦʪʦʧˀʝʥʘ ʢʘʤʝʥʘ ʢʦʮʢʘ ʪʨʧʠ ʠʩʪʫ ʩʠʣʫ ʧʦʪʠʩʢʘ ʢʘʦ ʢʚʘʜʘʨ ʦʜ 

ʢʘʤʝʥʘ ʠʩʪʝ ʟʘʧʨʝʤʠʥʝ? 

¶ ʂʘʜʘ ʩʝ ʢʦʤʘʜʠ ʛʚʦʞʹʘ ʠ ʜʨʚʝʪʘ ʠʩʪʝ ʚʝʣʠʯʠʥʝ ʧʦʪʦʧʝ ʫ ʚʦʜʫ, ʜʘ ʣʠ ʪʨʧʝ ʠʩʪʫ ʩʠʣʫ 

ʧʦʪʠʩʢʘ? 

¶ ʇʨʝʪʧʦʩʪʘʚʠʤʦ ʜʘ ʭʦʤʦʛʝʥʦ ʪʝʣʦ ʩʘʤʦ ʦʜ ʩʝʙʝ ʪʦʥʝ ʫ ʚʦʜʠ. ɿʘʤʠʩʣʠʤʦ ʩʘʜʘ ʜʘ ʛʘ 

ʧʦʜʝʣʠʤʦ ʥʘ ʜʚʘ ʜʝʣʘ, ʦʜ ʢʦʿʠʭ ʿʝ ʿʝʜʘʥ ʤʥʦʛʦ ʤʘˁʠ, ʠ ʩʘʤʠʤ ʪʠʤ, ʤʥʦʛʦ ʣʘʢʰʠ ʦʜ 

ʜʨʫʛʦʛ. ɼʘ ʣʠ ˂ʝ ʩʘʜʘ ʦʙʘ ʜʝʣʘ ʧʦʪʦʥʫʪʠ? 

ʋʢʫʧʥʦ ʿʝ ʜʝʩʝʪ ʧʨʦʙʣʝʤʘ ʟʘ ʠʩʪʨʘʞʠʚʘˁʝ ʧʨʦʠʟʘʰʣʦ ʠʟ ʜʠʩʢʫʩʠʿʝ. ʀʟ ʦʚʠʭ ʧʨʦʙʣʝʤʘ, 

ʠ ʜʠʩʢʫʩʠʿʝ ʦ ˁʠʤʘ, ʙʠʣʦ ʿʝ ʝʚʠʜʝʥʪʥʦ ʜʘ ʫʯʝʥʠʮʠ ʠʤʘʿʫ ʩʠʩʪʝʤ Ăʟʜʨʘʚʦʨʘʟʫʤʩʢʠʭñ 

ʫʙʝʹʝˁʘ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ, ʫʢˀʫʯʫʿʫ˂ʠ Ăʣʘʢʘ ʪʝʣʘ ʧʣʠʚʘʿʫ ʘ 

ʪʝʰʢʘ ʪʦʥʫñ, Ăʪʝʣʘ ʩʘ ʚʝ˂ʦʤ ʦʩʥʦʚʠʮʦʤ ʪʨʧʝ ʚʝ˂ʫ ʩʠʣʫ ʧʦʪʠʩʢʘ, ʘ ʪʝʣʘ ʩʘ ʤʘˁʦʤ 

ʦʩʥʦʚʠʮʦʤ ʤʘˁʫñ, Ăʰʪʦ ʜʫʙˀʝ ʪʝʣʦ ʧʦʪʦʥʝ, ʚʝ˂ʘ ʿʝ ʩʠʣʘ ʧʦʪʠʩʢʘ ʢʦʿʘ ʜʝʣʫʿʝ ʥʘ ˁʝʛʘñ; 

ʠ Ăʰʪʦ ʚʠʰʝ ʚʦʜʝ ʧʦʪʦʧˀʝʥʦ ʪʝʣʦ ʠʤʘ ʠʩʧʦʜ ʩʝʙʝ, ʪʨʧʠ ʚʝ˂ʫ ʩʠʣʫ ʧʦʪʠʩʢʘñ (Gang, 

1995). 

ɸʫʪʦʨ ʠʩʪʠʯʝ ʜʘ ʩʫ ʫʯʝʥʠʮʠ ʫʯʝʩʪʚʦʚʘʣʠ ʫ ʘʢʪʠʚʥʦʩʪʠʤʘ ʧʦʢʘʟʫʿʫ˂ʠ ʚʠʩʦʢʫ ʜʦʟʫ 

ʝʥʪʫʟʠʿʘʟʤʘ ʫ ʧʦʩʪʘʚˀʘˁʫ ʧʠʪʘˁʘ ʠ ʠʟʨʘʞʘʚʘˁʫ ʩʚʦʛ ʤʠʰˀʝˁʘ. ʆʥʠ ʩʫ ʞʝˀʥʦ 

ʨʘʩʧʨʘʚˀʘʣʠ ʠ ʙʨʘʥʠʣʠ ʩʚʦʿʘ ʤʠʰˀʝˁʘ ʠ ʦʧʦʚʨʛʘʚʘʣʠ ʩʫʧʨʦʪʩʪʘʚˀʝʥʘ. ʇʦʥʝʢʘʜ ʩʫ 

ʠʟʨʘʞʘʚʘʣʠ ʥʝʤʦʛʫ˂ʝ ʠʜʝʿʝ, ʜʨʞʘʣʠ ʩʝ ʥʝʨʘʟʫʤʥʦ ʢʚʘʟʠ-ʯʠˁʝʥʠʮʘ ʠ ʦʜʙʠʿʘʣʠ ʩʫ ʜʘ 

ʧʨʦʤʝʥʝ ʩʚʦʿʝ ʤʠʰˀʝˁʝ. ʉʘ ʧʩʠʭʦʣʦʰʢʦʛ ʠ ʥʘʩʪʘʚʥʦʛ ʩʪʘʥʦʚʠʰʪʘ, ʤʝʹʫʪʠʤ, ʦʚʝ 

ʤʘʥʠʬʝʩʪʘʮʠʿʝ ʩʫ ʧʦʟʠʪʠʚʥʝ. ʆʥʝ ʜʘʿʫ ʧʨʠʣʠʢʫ ʥʘʩʪʘʚʥʠʢʫ ʜʘ ʜʘˀʝ ʫʩʘʚʨʰʘʚʘ ʠ 

ʫʥʘʧʨʝʹʫʿʝ ʩʦʧʩʪʚʝʥʫ ʧʝʜʘʛʦʰʢʫ ʧʨʘʢʩʫ ʠ ʧʨʠʥʮʠʧʝ (Gang, 1995).  

ʉʣʝʜʝ˂ʘ ʘʢʪʠʚʥʦʩʪ ʦʜʥʦʩʠ ʩʝ ʥʘ ʧʨʠʧʨʝʤʫ ʠʩʪʨʘʞʠʚʘˁʘ. ɻʘʥʛ ʩʤʘʪʨʘ ʜʘ ʿʝ ʢˀʫʯʥʦ 

ʜʘʪʠ ʫʯʝʥʠʮʠʤʘ ʜʘ ʩʘʤʠ ʧʨʠʧʨʝʤʝ ʠʩʪʨʘʞʠʚʘʯʢʝ ʝʢʩʧʝʨʠʤʝʥʪʝ. ʅʘʩʪʘʚʥʠʢʦʚ ʜʦʧʨʠʥʦʩ 

ʫʢˀʫʯʫʿʝ ʧʦʤʦ˂ ʫ ʧʣʘʥʠʨʘˁʫ ʠ ʜʠʟʘʿʥʠʨʘˁʫ ʝʢʩʧʝʨʠʤʝʥʘʪʘ, ʦʜʘʙʠʨʫ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ 

ʠʥʩʪʨʫʤʝʥʘʪʘ ʠ ʤʘʪʝʨʠʿʘʣʘ ʠ ʩʘʩʪʘʚˀʘˁʫ ʠ ʦʨʛʘʥʠʟʦʚʘˁʫ ʘʧʘʨʘʪʫʨʝ. ʂʘʜʘ ʤʘʪʝʨʠʿʘʣʠ 

ʥʠʩʫ ʜʦʩʪʫʧʥʠ ʫ ʰʢʦʣʠ, ʫʯʝʥʠʢʝ ʪʨʝʙʘ ʧʦʜʩʪʘ˂ʠ ʜʘ ʠʭ ʩʘʤʠ ʥʘʹʫ ʠʣʠ ʥʘʧʨʘʚʝ ʟʘʤʝʥʝ. 

ʋ ʦʚʦʿ ʬʘʟʠ ʫʯʝʥʠʮʠ ʩʫ ʥʘʫʯʠʣʠ ʢʘʢʦ ʜʘ ʤʝʨʝ ʟʘʧʨʝʤʠʥʫ ʠ ʛʫʩʪʠʥʫ ʥʝʧʨʘʚʠʣʥʠʭ ʪʝʣʘ, 

ʢʘʢʦ ʜʘ ʦʜʘʙʝʨʫ ʧʨʠʢʣʘʜʥʝ ʜʠʥʘʤʦʤʝʪʨʝ, ʢʘʢʦ ʜʘ ʦʜʨʝʜʝ ʛʫʩʪʠʥʫ ʪʝʯʥʦʩʪʠ ʠ ʢʘʢʦ ʜʘ 
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ʧʨʠʧʨʝʤʝ ʨʘʩʪʚʦʨʝ ʨʘʟʣʠʯʠʪʝ ʛʫʩʪʠʥʝ ʥʝʢʦʣʠʢʦ ʚʨʩʪʘ ʪʝʯʥʦʩʪʠ, ʰʪʦ ʿʝ ʥʝʦʧʭʦʜʥʦ ʟʘ 

ʫʩʧʝʰʥʦ ʩʧʨʦʚʦʹʝˁʝ ʝʢʩʧʝʨʠʤʝʥʪʘ. 

ʅʘʢʦʥ ʪʦʛʘ, ʩʚʘʢʠ ʦʜ ʫʯʝʥʠʢʘ ʿʝ ʠʣʠ ʫʯʝʩʪʚʦʚʘʦ ʠʣʠ ʧʨʘʪʠʦ ʩʚʝ ʠʩʪʨʘʞʠʚʘʯʢʝ 

ʝʢʩʧʝʨʠʤʝʥʪʝ. ɹʝʟ ʦʙʟʠʨʘ ʥʘ ʪʦ, ʯʝʩʪʦ ʿʝ ʙʠʣʦ ʥʝʦʧʭʦʜʥʦ ʜʘ ʧʦʢʫʰʘʿʫ ʜʘ ʠʭ ʫʨʘʜʝ 

ʧʦʥʦʚʦ. ɿʘʧʨʘʚʦ, ʦʜʣʫʢʘ ʜʘ ʩʝ ʝʢʩʧʝʨʠʤʝʥʪʠ ʧʦʥʦʚʝ ʦʜʨʘʞʘʚʘʣʘ ʿʝ ʫʯʝʥʠʯʢʝ ʞʝˀʝ, 

ʧʦʰʪʦ ʩʫ ʩʫʤˁʘʣʠ, ʠʣʠ ʿʝʜʥʦʩʪʘʚʥʦ ʥʠʩʫ ʚʝʨʦʚʘʣʠ ʫ ʦʥʦ ʰʪʦ ʩʫ ʚʠʜʝʣʠ ʫ 

ʝʢʩʧʝʨʠʤʝʥʪʠʤʘ. ʆʚʦ ʿʝ ʙʠʣʦ ʧʦʩʝʙʥʦ ʪʘʯʥʦ ʟʘ ʦʥʝ ʝʢʩʧʝʨʠʤʝʥʪʝ ʢʦʿʠ ʩʫ ʙʠʣʠ ʫ 

ʩʫʧʨʦʪʥʦʩʪʠ ʩʘ ˁʠʭʦʚʠʤ ʘʣʪʝʨʥʘʪʠʚʥʠʤ ʢʦʥʮʝʧʮʠʿʘʤʘ. ɻʘʥʛ ʪʚʨʜʠ ʜʘ ʿʝ ʘʧʩʦʣʫʪʥʦ 

ʥʝʦʧʭʦʜʥʦ ʫʯʝʥʠʮʠʤʘ ʦʤʦʛʫ˂ʠʪʠ ʪʘʢʚʝ ʧʨʠʣʠʢʝ ʠ ʜʘ ʿʝ ʥʘʿʚʘʞʥʠʿʘ ʩʪʚʘʨ ʫ ʬʦʨʤʠʨʘˁʫ 

ʥʘʫʯʥʠʭ ʢʦʥʮʝʧʪʘ ʢʦʜ ʫʯʝʥʠʢʘ ʜʘ ʦʥ ʠʣʠ ʦʥʘ ʧʨʠʭʚʘʪʝ ʢʘʦ ʯʠˁʝʥʠʮʫ ʦʥʦ ʰʪʦ ʠʤ ʿʝ 

ʧʨʝʜ ʦʯʠʤʘ. 

ʅʘ ʞʘʣʦʩʪ, ʪʨʘʜʠʮʠʦʥʘʣʥʠ ʧʨʠʩʪʫʧ ʜʝʤʦʥʩʪʨʘʮʠʿʝ ʫʟʠʤʘ ʢʘʦ ʟʜʨʘʚʦ ʟʘ ʛʦʪʦʚʦ ʜʘ 

ʫʯʝʥʠʢ ʚʝʨʫʿʝ ʜʘ ʿʝ ʦʥʦ ʰʪʦ ʚʠʜʠ Ăʯʠˁʝʥʠʮʘñ. ʆʚʘʿ ʪʨʘʜʠʮʠʦʥʘʣʥʠ ʧʨʠʩʪʫʧ ʧʨʝʚʠʹʘ ʜʘ 

ʫʯʝʥʠʢ ʤʦʞʜʘ ʥʝ˂ʝ ʧʨʠʭʚʘʪʠʪʠ ʢʘʦ Ăʯʠˁʝʥʠʮʫñ ʦʥʦ ʰʪʦ ʧʨʚʠ ʧʫʪ ʚʠʜʠ, ʘʢʦ ʩʫ ʦʥ ʠʣʠ 

ʦʥʘ ʧʦʜ ʫʪʠʮʘʿʝʤ ʚʝ˂ ʧʦʩʪʦʿʝ˂ʠʭ, ʩʫʧʨʦʪʥʦʛ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ (Gang, 1995). 

ʅʘʢʦʥ ʰʪʦ ʩʫ ʧʨʦʚʝʨʠʣʠ ʩʚʦʿʝ ʭʠʧʦʪʝʟʝ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ ʢʨʦʟ 

ʠʩʪʨʘʞʠʚʘʯʢʝ ʝʢʩʧʝʨʠʤʝʥʪʝ, ʫʯʝʥʠʮʠ ʩʫ ʥʘʩʪʘʚʠʣʠ ʜʠʩʢʫʩʠʿʫ ʦ ʩʚʦʿʠʤ ʟʘʢˀʫʯʮʠʤʘ. 

ʆʚʦ ʿʝ ʬʘʟʘ ʫʚʦʹʝˁʘ ʥʘʫʯʥʠʭ ʢʦʥʮʝʧʘʪʘ ʫ ʢʦʿʦʿ ʩʫ ʚʦʹʝˁʠ ʥʘʩʪʘʚʥʠʢʦʚʠʤ ʧʠʪʘˁʠʤʘ 

ʫʯʝʥʠʮʠ ʩʘʤʦʩʪʘʣʥʦ ʬʦʨʤʫʣʠʩʘʣʠ ɸʨʭʠʤʝʜʦʚ ʟʘʢʦʥ. 

ʋ ʬʘʟʠ ʧʨʦʰʠʨʠʚʘˁʘ ʠʜʝʿʘ ʢʨʦʟ ʜʠʩʢʫʿʫ ʥʘ ʥʠʚʦʫ ʦʜʝˀʝˁʘ ʜʦʜʘʪʥʦ ʩʫ ʦʙʿʘʰˁʘʚʘʥʠ 

ʨʝʟʫʣʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘ. ʈʘʟʤʘʪʨʘʥʦ ʿʝ ʚʠʰʝ ʧʨʦʙʣʝʤʘ: ʋʟʨʦʢ ʜʝʣʦʚʘˁʘ ʩʠʣʝ ʧʦʪʠʩʢʘ; 

ʆʜʥʦʩ ʛʫʩʪʠʥʘ ʪʝʣʘ ʠ ʪʝʯʥʦʩʪʠ ʢʘʦ ʫʩʣʦʚ ʟʘ ʧʣʠʚʘˁʝ ʠ ʪʦˁʝˁʝ ʪʝʣʘ; ɼʘ ʣʠ ʥʘ ʪʝʣʦ ʢʦʿʝ 

ʿʝ ʥʘ ʜʥʫ ʤʦʨʘ ʜʝʣʫʿʝ ʩʠʣʘ ʧʦʪʠʩʢʘ; ɿʘʰʪʦ ʯʦʚʝʢ ʧʣʫʪʘ ʥʘ ʚʦʜʠ ʢʘʜʘ ʿʝ ʫ ʣʝʞʝ˂ʝʤ 

ʧʦʣʦʞʘʿʫ, ʘʣʠ ʪʦʥʝ ʢʘʜʘ ʿʝ ʫʩʧʨʘʚʘʥ ʠʪʜ. 

ʅʘ ʢʨʘʿʫ ʦʚʝ ʬʘʟʝ ʮʠʢʣʫʩʘ ʫʯʝˁʘ, ʧʦʰʪʦ ʩʫ ʫʯʝʥʠʮʠ ʩʘʤʠ ʟʘʚʨʰʠʣʠ ʩʘ ʨʝʰʘʚʘˁʝʤ 

ʩʚʦʿʠʭ ʧʠʪʘˁʘ, ʟʘʪʨʘʞʝʥʦ ʿʝ ʜʘ ʧʨʦʜʠʩʢʫʪʫʿʫ ʦ ʪʦʤʝ ʢʘʢʦ ʙʠ ʤʦʛʣʠ ʫʧʦʪʨʝʙʠʪʠ ʟʥʘˁʘ ʦ 

ʩʠʣʠ ʧʦʪʠʩʢʘ, ɸʨʭʠʤʝʜʦʚʦʤ ʟʘʢʦʥʫ ʠ ʧʦʿʘʚʘʤʘ ʧʣʠʚʘˁʘ ʠ ʪʦˁʝˁʘ. ʇʦʥʫʜʠʣʠ ʩʫ ʪʨʠ 

ʧʨʠʤʝʥʝ ʢʦʿʝ ʩʝ ʦʜʥʦʩʝ ʥʘ ʠʟʨʘʯʫʥʘʚˁʝ ʛʫʩʪʠʥʝ ʭʦʤʦʛʝʥʦʛ ʪʝʣʘ ʠ ʛʫʩʪʠʥʝ ʪʝʯʥʦʩʪʠ, 

ʧʦʜʠʟʘˁʝ ʪʝʣʘ ʠʟ ʪʝʯʥʦʩʪʠ, ʥʘ ʧʨʠʤʝʨ ʧʦʪʦʧˀʝʥʦʛ ʙʨʦʜʘ ʠʣʠ ʧʦʪʘʧʘˁʝ ʪʝʣʘ ʫ ʪʝʯʥʦʩʪ 

(ʧʦʜʤʦʨʥʠʮʘ). ʀʘʢʦ ʥʠʩʫ ʧʨʝʜʣʦʞʠʣʠ ʥʠʰʪʘ ʥʦʚʦ ʥʘ ʦʧʰʪʝʤ ʧʣʘʥʫ, ʙʠʣʠ ʩʫ ʚʨʣʦ 

ʟʘʜʦʚʦˀʥʠ ʩʚʦʿʠʤ ʩʫʛʝʩʪʠʿʘʤʘ ʠ ʩʤʘʪʨʘʣʠ ʩʫ ʠʭ ʦʨʠʛʠʥʘʣʥʠʤ (Gang, 1995).  

ʇʘʨ ʥʝʜʝˀʘ ʥʘʢʦʥ ʟʘʚʨʰʝʪʢʘ ʦʧʠʩʘʥʠʭ ʘʢʪʠʚʥʦʩʪʠ, ʨʝʘʣʠʟʦʚʘʥ ʿʝ ʪʝʩʪ ʯʠʿʘ ʩʝ ʧʠʪʘˁʘ 

ʦʜʥʦʩʝ ʥʘ ʘʣʪʝʨʥʘʪʠʚʥʝ ʢʦʥʮʝʧʮʠʿʝ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ. 
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ʇʨʦʩʝʯʥʝ ʦʮʝʥʝ ʥʘ ʪʝʩʪʫ ʙʠʣʝ ʩʫ ʚʠʩʦʢʝ, 92 ʧʦʝʥʘ ʦʜ 100. ʇʝʜʝʩʝʪ ʦʩʘʤ ʦʜ ʰʝʩʪʜʝʩʝʪ 

ʧʝʪ ʫʯʝʥʠʢʘ ʜʦʙʠʣʦ ʿʝ ʦʜʣʠʯʥʫ ʦʮʝʥʫ, ʘ ʥʝʜʦʚʦˀʥʠʭ ʦʮʝʥʘ ʥʠʿʝ ʙʠʣʦ (Gang, 1995). 

ɸʢʦ ʩʝ ʦʩʚʨʥʝʤʦ ʥʘ ʧʨʝʪʭʦʜʥʦ ʦʧʠʩʘʥʝ ʩʪʫʜʠʿʝ ʠ ʤʦʛʫ˂ʥʦʩʪʠ ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ 

ʨʘʟʤʘʪʨʘʥʠʭ ʧʨʠʩʪʫʧʘ ʥʘʩʪʘʚʠ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ ʥʘ ʯʘʩʦʚʠʤʘ 

ʬʠʟʠʢʝ ʫ ʥʘʰʠʤ ʦʩʥʦʚʥʠʤ ʰʢʦʣʘʤʘ, ʿʘʩʥʦ ʿʝ ʜʘ ʩʝ ʣʘʢʦ ʤʦʛʫ ʫʦʯʠʪʠ ʠʟʚʝʩʥʘ 

ʦʛʨʘʥʠʯʝˁʘ. ʋ ʧʨʚʦʤ ʨʝʜʫ ʪʦ ʿʝ ʯʠˁʝʥʠʮʘ ʜʘ ʩʝ, ʫ ʩʢʣʘʜʫ ʩʘ ʘʢʪʫʝʣʥʠʤ ʥʘʩʪʘʚʥʠʤ 

ʧʣʘʥʦʤ ʠ ʧʨʦʛʨʘʤʦʤ, ʦʚʦʿ ʪʝʤʠ ʥʝ ʤʦʞʝ ʧʦʩʚʝʪʠʪʠ ʥʠ ʧʨʠʙʣʠʞʥʦ ʚʨʝʤʝʥʘ ʢʦʣʠʢʦ ʫ 

ʥʝʢʠʤ ʩʪʫʜʠʿʘʤʘ (Yin, Tomita & Shavelson, 2013) ʠʣʠ ʜʘ ʿʝ ʪʝʰʢʦ ʦʩʪʚʘʨʠʪʠ ʚʨʣʦ 

ʚʠʩʦʢʫ ʤʦʪʠʚʠʩʘʥʦʩʪ ʩʚʠʭ ʫʯʝʥʠʢʘ ʢʘʦ ʰʪʦ ʿʝ ʪʦ ʙʠʦ ʩʣʫʯʘʿ ʢʦʜ ʠʩʧʠʪʘʥʠʢʘ ʢʦʿʠ 

Ăʧʦʭʘʹʘʿʫ ʰʢʦʣʫ ʢʦʿʘ ʿʝ ʥʘ ʚʝʦʤʘ ʚʠʩʦʢʦʤ ʘʢʘʜʝʤʩʢʦʤ ʥʠʚʦʫñ (Gang, 1995).  

ʀʧʘʢ, ʥʝʦʩʧʦʨʥʦ ʿʝ ʜʘ ʩʫ ʥʘʚʝʜʝʥʝ ʩʪʫʜʠʿʝ ʠ ʥʘʩʪʘʚʥʝ ʩʪʨʘʪʝʛʠʿʝ ʧʨʠʤʝˁʝʥʝ ʫ ˁʠʤʘ 

ʜʦʙʘʨ ʧʨʠʤʝʨ ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʦʛ ʧʨʠʩʪʫʧʘ ʫʯʝˁʫ ʢʦʤʝ ʩʝ ʤʦʨʘ ʪʝʞʠ ʫʢʦʣʠʢʦ ʿʝ ʮʠˀ 

ʥʘʩʪʘʚʝ ʘʢʪʠʚʥʘ ʢʦʥʩʪʨʫʢʮʠʿʘ ʟʥʘˁʘ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ, ʫʟ ʨʘʟʚʦʿ 

ʰʠʨʦʢʠʭ ʢʦʤʧʝʪʝʥʮʠʿʘ ʫʯʝʥʠʢʘ. ʋʚʘʞʘʚʘˁʝ ʨʝʘʣʥʦʛ ʢʦʥʪʝʢʩʪʘ ʥʘʰʝʛ ʦʙʨʘʟʦʚʥʦʛ 

ʩʠʩʪʝʤʘ ʜʦʜʘʪʥʠ ʿʝ ʠʟʘʟʦʚ ʟʘ ʦʙʣʠʢʦʚʘˁʝ ʤʦʜʝʣʘ ʥʘʩʪʘʚʝ ʫʩʤʝʨʝʥʝ ʥʘ ʘʢʪʠʚʥʦ ʫʯʝˁʘ ʦ 

ʧʦʤʝʥʫʪʠʤ ʬʝʥʦʤʝʥʠʤʘ. 
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3. ʄʝʪʦʜʦʣʦʛʠʿʘ ʠʩʪʨʘʞʠʚʘˁʘ 

3.1. ʇʨʦʙʣʝʤ ʠ ʧʨʝʜʤʝʪ ʠʩʪʨʘʞʠʚʘˁʘ 

ʇʨʦʙʣʝʤ ʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ ʦʜʥʦʩʠ ʩʝ ʥʘ ʧʨʝʚʘʟʠʣʘʞʝˁʝ ʫʯʝʥʠʯʢʠʭ ʘʣʪʝʨʥʘʪʠʚʥʠʭ 

ʢʦʥʮʝʧʮʠʿʘ ʫ ʥʘʩʪʘʚʠ ʬʠʟʠʢʝ. ʀʘʢʦ ʫ ʩʚʝʪʫ ʧʦʩʪʦʿʝ ʙʨʦʿʥʝ ʩʪʫʜʠʿʝ ʢʦʿʝ ʩʝ ʙʘʚʝ ʬʝʥʦʤʝʥʦʤ 

ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ
12
, ʫ ʥʘʰʦʿ ʩʨʝʜʠʥʠ ʦʚʘ ʧʦʿʘʚʘ ʥʠʿʝ ʜʦʚʦˀʥʦ ʧʨʝʧʦʟʥʘʪʘ ʠ 

ʧʨʦʙʣʝʤʘʪʠʟʦʚʘʥʘ (ɸʥʪʠ˂, 2007). ʂʘʜʘ ʿʝ ʫ ʧʠʪʘˁʫ ʤʝʪʦʜʠʢʘ ʥʘʩʪʘʚʝ ʬʠʟʠʢʝ, ʫ ʥʘʰʦʿ 

ʟʝʤˀʠ ʧʦʩʪʦʿʠ ʚʨʣʦ ʤʘʣʦ ʧʫʙʣʠʢʘʮʠʿʘ ʢʦʿʝ ʩʝ ʙʘʚʝ ʦʚʠʤ ʧʨʦʙʣʝʤʦʤ.  

ʆʩʠʤ ʪʦʛʘ, ʧʦʟʥʘʪʦ ʿʝ ʜʘ ʩʝ ʫ ʥʘʩʪʘʚʠ ʟʘʩʥʦʚʘʥʦʿ ʥʘ ʪʨʘʜʠʮʠʦʥʘʣʥʦʤ ʧʨʠʩʪʫʧʫ ʢʦʿʠ 

ʜʦʤʠʥʠʨʘ ʫ ʥʘʰʝʤ ʦʙʨʘʟʦʚʥʦʤ ʩʠʩʪʝʤʫ ʥʝ ʫʚʘʞʘʚʘʿʫ ʫ ʜʦʚʦˀʥʦʿ ʤʝʨʠ ʫʯʝʥʠʯʢʘ ʧʨʝʪʭʦʜʥʘ 

ʟʥʘˁʘ (ʀʚʠ˂, ʇeh ʠʢaʥ & Aʥʪʠ˂, 2001), ʰʪʦ ʟʘ ʧʦʩʣʝʜʠʮʫ ʠʤʘ ʜʘ ʫʯʝʥʠʯʢʝ ʘʣʪʝʨʥʘʪʠʚʥʝ 

ʢʦʥʮʝʧʮʠʿʝ ʫʦʙʠʯʘʿʝʥʦ ʥʝ ʙʠʚʘʿʫ ʠʜʝʥʪʠʬʠʢʦʚʘʥʝ ʥʠʪʠ ʩʝ ʧʨʝʜʫʟʠʤʘʿʫ ʘʢʪʠʚʥʦʩʪʠ 

ʥʝʦʧʭʦʜʥʝ ʟʘ  ʢʦʥʮʝʧʪʫʘʣʥʫ ʧʨʦʤʝʥʫ. ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʧʨʝʜ ʥʘʰʠʤ ʦʙʨʘʟʦʚʥʠʤ ʩʠʩʪʝʤʦʤ 

ʩʫ ʦʟʙʠˀʥʝ ʧʨʦʤʝʥʝ ʠ ʠʟʘʟʦʚʠ ʢʦʿʠ ʧʦʜʨʘʟʫʤʝʚʘʿʫ ʧʨʠʭʚʘʪʘˁʝ ʠ ʧʦʩʪʝʧʝʥʦ ʫʩʚʘʿʘˁʝ 

ʧʨʠʩʪʫʧʘ ʫʩʤʝʨʝʥʦʛ ʥʘ ʫʯʝˁʝ ʠ ʘʢʪʠʚʥʫ ʢʦʥʩʪʨʫʢʮʠʿʫ ʟʥʘˁʘ ʫʟ ʨʘʟʚʦʿ ʰʠʨʦʢʦʛ ʩʧʝʢʪʨʘ 

ʢʦʤʧʝʪʝʥʮʠʿʘ (ʉʪʨʘʪʝʛʠʿʘ ʨʘʟʚʦʿʘ ʦʙʨʘʟʦʚʘˁʘ ʫ ʉʨʙʠʿʠ ʜʦ 2020. ʛʦʜʠʥʝ, ʉʣ. ʛʣʘʩʥʠʢ ʈʉ, 

ʙʨ. 107/2012).  

ʂʘʜʘ ʿʝ ʫ ʧʠʪʘˁʫ ʧʨʦʤʝʥʘ ʧʨʠʩʪʫʧʘ ʥʘʩʪʘʚʠ ʦʜ ʪʨʘʜʠʮʠʦʥʘʣʥʦʛ ʢʘ ʦʥʦʤ ʫʩʤʝʨʝʥʦʤ ʥʘ 

ʫʯʝˁʝ, ʠʩʪʨʘʞʠʚʘˁʘ ʧʦʢʘʟʫʿʫ ʜʘ ʿʝ ʫ ʥʘʰʦʿ ʩʨʝʜʠʥʠ ʪʦ ʿʦʰ ʫʚʝʢ ʧʠʪʘˁʝ ʘʬʠʥʠʪʝʪʘ ʠ 

ʝʥʪʫʟʠʿʘʟʤʘ ʧʦʿʝʜʠʥʠʭ ʥʘʩʪʘʚʥʠʢʘ ʠʣʠ, ʝʚʝʥʪʫʘʣʥʦ, ʨʘʟʚʠʿʝʥʝ ʜʦʙʨʝ ʧʨʘʢʩʝ ʫ ʧʦʿʝʜʠʥʠʤ 

ʰʢʦʣʘʤʘ (ɹʘʫʮʘʣ & ʇʘʚʣʦʚʠ˂ ɹʘʙʠ˂, 2016; ɹʦʰˁʘʢ, 2015; ʈʘʜʫʣʦʚʠ˂, & ʄʠʪʨʦʚʠ˂, 2011). 

ɸʢʦ ʩʝ ʦʙʨʘʟʦʚʥʠ ʩʠʩʪʝʤ ʩʘʛʣʝʜʘʚʘ ʫ ʮʝʣʠʥʠ, ʿʘʩʥʦ ʿʝ ʜʘ ʧʦʩʪʦʿʠ ʩʥʘʞʥʘ ʧʦʪʨʝʙʘ ʟʘ 

ʧʦʜʩʪʠʮʘˁʝʤ ʧʨʠʤʝʥʝ ʧʨʠʩʪʫʧʘ ʫʩʤʝʨʝʥʦʛ ʥʘ ʫʯʝˁʝ ʠ ʨʘʟʚʦʿ ʢʦʤʧʝʪʝʥʮʠʿʘ, ʰʪʦ 

ʧʦʜʨʘʟʫʤʝʚʘ ʘʜʝʢʚʘʪʥʫ ʦʙʫʢʫ ʥʘʩʪʘʚʥʠʢʘ ʢʨʦʟ ʠʥʠʮʠʿʘʣʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʧʨʦʛʨʘʤʝ 

ʩʪʨʫʯʥʦʛ ʫʩʘʚʨʰʘʚʘˁʘ, ʘʣʠ ʧʨʝ ʩʚʝʛʘ ʦʙʣʠʢʦʚʘˁʝ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʥʘʩʪʘʚʥʠʭ ʤʦʜʝʣʘ ʠ 

ˁʠʭʦʚʦ ʪʝʩʪʠʨʘˁʝ ʫ ʧʨʘʢʩʠ ʫʟ ʘʥʘʣʠʟʫ ʦʩʪʚʘʨʝʥʠʭ ʨʝʟʫʣʪʘʪʘ. ɼʨʫʛʠʤ ʨʝʯʠʤʘ, ʥʝʦʧʭʦʜʥʘ 

ʩʫ ʠʩʪʨʘʞʠʚʘˁʘ ʦ ʠʥʦʚʠʨʘʥʦʤ ʥʘʩʪʘʚʥʦʤ ʧʨʦʮʝʩʫ, ʫ ʧʨʚʦʤ ʨʝʜʫ ʧʦʨʝʹʝˁʘ ʩʘ 

ʪʨʘʜʠʮʠʦʥʘʣʥʠʤ ʧʨʠʩʪʫʧʦʤ, ʩʧʨʦʚʝʜʝʥʘ ʫ ʨʝʘʣʥʠʤ ʫʩʣʦʚʠʤʘ ʥʘʰʠʭ ʰʢʦʣʘ. 

ʉʪʦʛʘ ʿʝ ʧʨʝʜʤʝʪ ʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ ʫʧʨʘʚʦ ʧʦʨʝʹʝˁʝ ʝʬʝʢʘʪʘ ʜʚʘ ʥʘʩʪʘʚʥʘ ʧʨʠʩʪʫʧʘ ʫ 

ʧʨʝʚʘʟʠʣʘʞʝˁʫ ʫʯʝʥʠʯʢʠʭ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ: ʪʨʘʜʠʮʠʦʥʘʣʥʦʛ, ʢʦʿʠ ʩʝ 

ʢʘʨʘʢʪʝʨʠʰʝ ʚʝʨʙʘʣʥʠʤ ʧʨʝʥʦʰʝˁʝʤ ʟʥʘˁʘ ʠ ʧʘʩʠʚʥʦʤ ʫʣʦʛʘ ʫʯʝʥʠʢʘ, ʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʛ ʤʦʜʝʣʘ, ʢʦʿʠ ʩʝ ʟʘʩʥʠʚʘ ʥʘ ʧʦʜʩʪʠʮʘˁʫ ʤʝʪʦʜʘ ʘʢʪʠʚʥʦʛ ʫʯʝˁʘ ʫ 

ʦʜʘʙʨʘʥʦʿ ʦʙʣʘʩʪʠ.  

                                                 
12
ɿʘ ʧʨʝʛʣʝʜ ʫ ʦʙʣʘʩʪʠ ʧʨʠʨʦʜʥʠʭ ʥʘʫʢʘ ʚʠʜʝʪʠ ʥʧʨ. Duit, 2009 
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ʆʙʘ ʤʦʜʝʣʘ ʦʙʫʭʚʘʪʘʿʫ ʨʘʟʣʠʯʠʪʝ ʦʙʣʠʢʝ ʫʯʝˁʘ ʢʦʿʠ ʘʥʛʘʞʫʿʫ ʤʝʥʪʘʣʥʝ ʧʨʦʮʝʩʝ ʨʘʟʣʠʯʠʪʝ 

ʚʨʩʪʝ ʠ ʩʪʝʧʝʥʘ ʩʣʦʞʝʥʦʩʪʠ. ʇʦʜ ʘʢʪʠʚʥʠʤ ʤʝʪʦʜʘʤʘ ʫʯʝˁʘ ʧʦʜʨʘʟʫʤʝʚʘ˂ʝʤʦ ʦʥʝ ʢʦʿʝ 

ʟʘʭʪʝʚʘʿʫ ʩʣʦʞʝʥʠʿʝ ʠ ʚʠʰʝ ʤʝʥʪʘʣʥʝ ʧʨʦʮʝʩʝ, ʢʨʝʘʪʠʚʥʦʩʪ, ʧʦʚʝʟʠʚʘˁʝ ʟʥʘˁʘ, ʧʨʠʤʝʥʫ 

ʟʥʘˁʘ ʫ ʥʝʧʦʟʥʘʪʠʤ ʩʠʪʫʮʠʿʘʤʘ, ʩʘʤʦʩʪʘʣʥʦʩʪ, ʠʥʠʮʠʿʘʪʠʚʥʦʩʪ, ʩʣʦʙʦʜʫ ʠʟʙʦʨʘ ʠ 

ʠʟʨʘʞʘʚʘˁʘ ʫʯʝʥʠʢʘ ʫ ʦʜʥʦʩʫ ʥʘ ʦʥʝ ʢʦʿʠ ʟʘʭʪʝʚʘʿʫ ʿʝʜʥʦʩʪʘʚʥʠʿʝ ʠ ʥʠʞʝ ʤʝʥʪʘʣʥʝ 

ʧʨʦʮʝʩʝ, ʘʢʪʠʚʥʦʩʪʠ ʨʝʧʨʦʜʫʢʮʠʿʝ, ʠʤʠʪʠʨʘˁʝ ʤʦʜʝʣʘ, ʧʨʠʤʝʥʫ ʥʘʫʯʝʥʠʭ ʦʙʨʘʟʘʮʘ ʠ 

ʰʘʙʣʦʥʘ ʨʘʜʘ, ʘ ʢʦʿʠ ʩʫ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠ ʟʘ ʪʨʘʜʠʮʠʦʥʘʣʥʠ ʤʦʜʝʣ ʥʘʩʪʘʚʝ (ʀʚʠ˂, ʇʝʰʠʢʘʥ 

& ɸʥʪʠ˂, 2001). 

ɽʬʝʢʪʠ ʦʚʘ ʜʚʘ ʥʘʩʪʘʚʥʘ ʧʨʠʩʪʫʧʘ ʧʦʨʝʹʝʥʠ ʩʫ ʥʘ ʧʨʠʤʝʨʫ ʥʘʩʪʘʚʝ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ 

ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ ʫ ʩʝʜʤʦʤ ʨʘʟʨʝʜʫ ʦʩʥʦʚʥʝ ʰʢʦʣʝ, ʜʦʢ ʩʝ ʩʘʤʘ ʢʦʥʮʝʧʪʫʘʣʥʘ 

ʧʨʦʤʝʥʘ ʦʜʥʦʩʠ ʥʘ ʨʘʟʫʤʝʚʘˁʝ ʫʩʣʦʚʘ ʟʘ ʧʣʠʚʘˁʝ ʠ ʪʦˁʝˁʝ ʪʝʣʘ. ʆʚʘ ʢʦʥʮʝʧʪʫʘʣʥʘ 

ʧʨʦʤʝʥʘ ʦʜʘʙʨʘʥʘ ʿʝ ʠʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʥʘʣʘʟʝ ʠʩʪʨʘʞʠʚʘʯʘ ʢʦʠʿ ʠʩʪʠʯʫ ˁʝʥʫ ʢʦʤʧʣʝʢʩʥʦʩʪ ʠ 

ʩʚʨʩʪʘʚʘʿʫ ʿʝ ʫ ʿʝʜʘʥ ʦʜ ʥʘʿʠʟʘʟʦʚʥʠʿʠʭ ʟʘʜʘʪʘʢʘ ʟʘ ʥʘʩʪʘʚʥʠʢʘ ʫ ʦʚʦʿ ʦʙʣʘʩʪʠ (Chi, 2005; 

Gang, 1995; Yin, Tomita & Shavelson, 2008). 
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3.2. ʎʠˀʝʚʠ ʠ ʟʘʜʘʮʠ ʠʩʪʨʘʞʠʚʘˁʘ 

ʆʩʥʦʚʥʠ ʮʠˀ ʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ ʿʝʩʪʝ ʧʨʦʰʠʨʠʚʘˁʝ ʟʥʘˁʘ ʦ ʬʝʥʦʤʝʥʫ ʘʣʪʝʨʥʘʪʠʚʥʠʭ 

ʢʦʥʮʝʧʮʠʿʘ ʫ ʥʘʩʪʘʚʠ ʬʠʟʠʢʝ, ʩʘ ʥʘʛʣʘʩʢʦʤ ʥʘ ʘʣʪʝʨʥʘʪʠʚʥʝ ʢʦʥʮʝʧʮʠʿʝ ʦ ʧʣʠʚʘˁʫ ʠ 

ʪʦˁʝˁʫ ʪʝʣʘ ʠ ʧʦʨʝʹʝˁʝ ʝʬʝʢʘʪʘ ʪʨʘʜʠʮʠʦʥʘʣʥʝ ʥʘʩʪʘʚʝ ʠ ʤʝʪʦʜʘ ʘʢʪʠʚʥʦʛ ʫʯʝˁʘ ʥʘ 

ˁʠʭʦʚʦ ʧʨʝʚʘʟʠʣʘʞʝˁʝ.  

ʆʩʠʤ ʪʦʛʘ, ʮʠˀ ʨʘʜʘ ʙʠʦ ʿʝ ʦʙʣʠʢʦʚʘˁʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʛ ʤʦʜʝʣʘ ʥʘʩʪʘʚʝ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ 

ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ ʫ ʩʢʣʘʜʫ ʩʘ ʩʘʚʨʝʤʝʥʠʤ, ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʠʤ ʧʦʛʣʝʜʦʤ ʥʘ 

ʧʨʠʨʦʜʫ ʫʯʝˁʘ ʫ ʥʘʩʪʘʚʥʦʤ ʧʨʦʮʝʩʫ (ɸʥʪʠ˂, 2010; Bransford, Brown & Cocking, 1999; 

ʀʚʠ˂, ʇʝʰʠʢʘʥ & ɸʥʪʠ˂, 2001; Mʠʣʫʪʠʥoʚʠ˂, 2011; Muġanoviĺ, 1998; ʇʝʠhʢʘʥ, 2010) ʫʟ 

ʥʘʤʝʨʫ ʜʘ ʩʝ ʥʘʩʪʘʚʥʠʮʠʤʘ ʧʨʫʞʠ ʫʚʠʜ ʫ ʥʘʯʠʥʝ ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ʠʥʪʝʨʘʢʪʠʚʥʠʭ 

ʥʘʩʪʘʚʥʠʭ ʧʨʠʩʪʫʧʘ ʠ ʩʪʨʘʪʝʛʠʿʘ ʢʦʿʝ ʩʫ ʜʦʢʘʟʘʥʦ ʝʬʠʢʘʩʥʠʿʝ ʦʜ ʪʨʘʜʠʮʠʦʥʘʣʥʦʛ ʧʨʠʩʪʫʧʘ 

ʢʘʜʘ ʿʝ ʫ ʧʠʪʘˁʫ ʢʦʥʩʪʨʫʢʮʠʿʘ ʥʘʫʯʥʠʭ ʧʦʿʤʦʚʘ, ʘʣʠ ʠ ʢʚʘʣʠʪʝʪ ʠ ʪʨʘʿʥʦʩʪ ʩʪʝʯʝʥʠʭ ʟʥʘˁʘ 

(Freeman et al., 2014; Hake, 1998; Minner, Levy & Century, 2010). ʊʦ ʿʝ ʫ ʧʨʚʦʤ ʨʝʜʫ IBSE 

ʧʨʠʩʪʫʧ ʥʘʩʪʘʚʠ (Harlen, 2013; Levy et al., 2011) ʢʦʿʠ ʩʝ ʟʘʩʥʠʚʘ ʥʘ ʮʠʢʣʫʩʫ ʫʯʝˁʘ (Bybee 

et al., 2006; Eisenkraft, 2003; Karplus & Butts, 1977; Lawson, 1989), ʫʟ ʩʧʝʮʠʬʠʯʥʝ 

ʘʢʪʠʚʥʦʩʪʠ ʢʦʿʝ ʧʦʛʦʜʫʿʫ ʦʩʪʚʘʨʠʚʘˁʫ ʢʦʥʮʝʧʪʫʘʣʥʠʭ ʧʨʦʤʝʥʘ, ʢʘʦ ʰʪʦ ʩʫ ʜʝʤʦʥʩʪʨʘʮʠʿʘ 

ʬʠʟʠʯʢʠʭ ʧʦʿʘʚʘ ʢʨʦʟ ʧʨʝʜʚʠʜʠ-ʧʦʩʤʘʪʨʘʿ-ʦʙʿʘʩʥʠ ʘʢʪʠʚʥʦʩʪʠ (White & Gunstone, 1992) 

ʠʣʠ ʫʚʘʞʘʚʘˁʝ ʟʥʘʯʘʿʘ ʚʨʰˁʘʯʢʝ ʠʥʪʝʨʘʢʮʠʿʝ (Crouch & Mazur, 2001). ʊʘʢʦʹʝ, ʿʝʜʥʘ ʦʜ 

ʦʜʣʠʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʛ ʤʦʜʝʣʘ ʥʘʩʪʘʚʝ ʿʝʩʪʝ ʧʦʜʩʪʠʮʘˁʝ ʦʜʛʦʚʦʨʥʦʩʪʠ ʫʯʝʥʠʢʘ ʟʘ 

ʩʦʧʩʪʚʝʥʦ ʥʘʧʨʝʜʦʚʘˁʝ, ʢʘʦ ʠ ʧʨʠʥʮʠʧʘ ʩʘʤʦʨʝʛʫʣʠʩʘʥʦʛ ʫʯʝˁʘ (Zimmerman, 2002). 

ʀʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʥʘʚʝʜʝʥʝ ʮʠˀʝʚʝ, ʿʘʩʥʦ ʿʝ ʜʘ ʩʫ ʟʘʜʘʮʠ ʠʩʪʨʘʞʠʚʘˁʘ ʢʦʤʧʣʝʢʩʥʠ, ʪʝ ʜʘ ʩʝ 

ʦʜʚʠʿʘʿʫ ʥʘ ʚʠʰʝ ʥʠʚʦʘ, ʦʜʥʦʩʥʦ ʢʨʦʟ ʚʠʰʝ ʬʘʟʘ ʠʩʪʨʘʞʠʚʘˁʘ.  

ʅʘʠʤʝ, ʦʩʥʦʚʥʠ ʟʘʜʘʪʘʢ ʫ ʧʨʚʦʿ ʬʘʟʠ ʠʩʪʨʘʞʠʚʘˁʘ ʢʦʿʘ ʩʝ ʤʦʞʝ ʩʤʘʪʨʘʪʠ ʧʨʠʧʨʝʤʥʦʤ, 

ʦʜʥʦʩʠ ʩʝ ʥʘ ʦʙʣʠʢʦʚʘˁʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʛ ʤʦʜʝʣʘ ʥʘʩʪʘʚʝ ʫʩʤʝʨʝʥʝ ʥʘ ʘʢʪʠʚʥʦ ʫʯʝˁʝ ʦ 

ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ ʥʘ ʦʩʥʦʚʫ ʣʠʪʝʨʘʪʫʨʝ ʦ ʩʘʚʨʝʤʝʥʦʤ ʩʭʚʘʪʘˁʫ 

ʧʨʠʨʦʜʝ ʫʯʝˁʘ ʠ ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʦʤ ʧʦʛʣʝʜʫ ʥʘ ʥʘʩʪʘʚʥʠ ʧʨʦʮʝʩ, ʢʘʦ ʠ ʦ 

ʘʣʪʝʨʥʘʪʠʚʥʠʤ ʢʦʥʮʝʧʮʠʿʘʤʘ ʠ ʫʩʣʦʚʠʤʘ ʟʘ ʦʩʪʚʘʨʠʚʘˁʝ ʢʦʥʮʝʧʪʫʘʣʥʠʭ ʧʨʦʤʝʥʘ.  

ʊʘʢʦʹʝ, ʫ ʦʚʦʿ ʬʘʟʠ ʟʘʜʘʪʘʢ ʿʝ ʙʠʦ ʧʨʠʧʨʝʤʘ ʟʘ ʨʝʘʣʠʟʘʮʠʿʫ ʥʘʩʪʘʚʝ ʥʘ ʪʨʘʜʠʮʠʦʥʘʣʘʥ 

ʥʘʯʠʥ. ʆʚʝ ʧʨʠʧʨʝʤʝ ʧʦʜʨʘʟʫʤʝʚʘʣʝ ʩʫ ʨʘʟʛʦʚʦʨ ʩʘ ʥʘʩʪʘʚʥʠʢʦʤ ʬʠʟʠʢʝ ʫ ʰʢʦʣʘʤʘ ʢʦʿʝ ˂ʝ 

ʙʠʪʠ ʦʙʫʭʚʘ˂ʝʥʝ ʫʟʦʨʢʦʤ, ʢʘʦ ʠ ʧʦʩʝʪʫ ˁʝʛʦʚʠʤ ʯʘʩʦʚʠʤʘ, ʘ ʩʚʝ ʫ ʮʠˀʫ ʧʨʠʢʫʧˀʘˁʘ 

ʧʦʜʘʪʘʢʘ ʦ ʦʜʣʠʢʘʤʘ ˁʝʛʦʚʝ ʫʦʙʠʯʘʿʝʥʝ ʥʘʩʪʘʚʥʝ ʧʨʘʢʩʝ ʧʨʝ ʧʦʯʝʪʢʘ ʛʣʘʚʥʦʛ ʜʝʣʘ 

ʠʩʪʨʘʞʠʚʘˁʘ. ʊʦʢʦʤ ʦʚʝ ʬʘʟʝ ʧʨʠʧʨʝʤˀʝʥʦ ʿʝ ʥʝʢʦʣʠʢʦ ʠʥʩʪʨʫʤʝʥʪʘ ʠʩʪʨʘʞʠʚʘˁʘ.  

ɻʣʘʚʥʠ ʜʝʦ ʠʩʪʨʘʞʠʚʘˁʘ ʦʜʥʦʩʠ ʩʝ ʥʘ ʧʝʜʘʛʦʰʢʠ ʝʢʩʧʝʨʠʤʝʥʪ ʩʘ ʜʚʝ ʧʘʨʘʣʝʣʥʝ ʛʨʫʧʝ 

(ɹaʥʹʫʨ & ʇoʪʢo aˁʢ, 1999) ʨʝʘʣʠʟʦʚʘʥ ʩʘ ʮʠˀʝʤ ʧʦʨʝʹʝˁʘ ʝʬʝʢʘʪʘ ʪʨʘʜʠʮʠʦʥʘʣʥʝ 

ʥʘʩʪʘʚʝ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʛ ʤʦʜʝʣʘ ʫʩʤʝʨʝʥʦʛ ʥʘ ʘʢʪʠʚʥʦ ʫʯʝˁʝ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ 
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ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ ʥʘ ʧʨʝʚʘʟʠʣʘʞʝˁʝ ʫʯʝʥʠʯʢʠʭ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʦ 

ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ ʪʝʣʘ. ʊʦʢʦʤ ʛʣʘʚʥʦʛ ʜʝʣʘ ʠʩʪʨʘʞʠʚʘˁʘ ʙʠʣʦ ʿʝ ʧʦʪʨʝʙʥʦ ʨʝʣʠʟʦʚʘʪʠ 

ʥʝʢʦʣʠʢʦ ʟʘʜʘʪʘʢʘ: 

1) ʀʜʝʥʪʠʬʠʢʦʚʘˁʝ ʩʪʝʧʝʥʘ ʟʘʩʪʫʧˀʝʥʦʩʪʠ ʨʘʟʣʠʯʠʪʠʭ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʦ 

ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ ʪʝʣʘ ʢʦʜ ʫʯʝʥʠʢʘ ʩʝʜʤʦʛ ʨʘʟʨʝʜʘ ʥʝʧʦʩʨʝʜʥʦ ʧʨʝ ʨʝʘʣʠʟʘʮʠʿʝ ʥʘʩʪʘʚʝ ʦ 

ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ ʫʟ: 

¶ ʋʪʚʨʹʠʚʘˁʝ ʧʦʚʝʟʘʥʦʩʪʠ ʩʪʝʧʝʥʘ ʢʦʛʥʠʪʠʚʥʦʛ ʨʘʟʚʦʿʘ ʫʯʝʥʠʢʘ ʩʘ ʧʨʠʩʫʩʪʚʦʤ 

ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ; 

¶ ʀʩʧʠʪʠʚʘˁʝ ʚʨʩʪʝ ʫʯʝʥʠʯʢʠʭ ʠʩʢʫʩʪʘʚʘ ʠʟ ʩʚʘʢʦʜʥʝʚʥʦʛ ʞʠʚʦʪʘ ʧʦʚʝʟʘʥʠʭ ʩʘ 

ʨʘʟʣʠʯʠʪʠʤ ʢʦʥʮʝʧʮʠʿʘʤʘ ʦ ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ ʪʝʣʘ. 

2) ʇʦʨʝʹʝˁʝ ʝʬʝʢʘʪʘ ʪʨʘʜʠʮʠʦʥʘʣʥʝ ʥʘʩʪʘʚʝ ʠ ʧʨʠʤʝˁʝʥʦʛ ʤʦʜʝʣʘ ʘʢʪʠʚʥʦʛ ʫʯʝˁʘ ʬʠʟʠʢʝ 

ʥʘ ʧʨʝʚʘʟʠʣʘʞʝˁ ʘ ʫʯʝʥʠʯʢʠʭ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʦ ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ ʪʝʣʘ ʥʘ 

ʦʩʥʦʚʫ ʨʝʟʫʣʪʘʪʘ ʜʦʙʠʿʝʥʠʭ ʥʘ ʫʚʦʜʥʦʤ ʠ ʟʘʚʨʰʥʦʤ ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ ʪʝʩʪʫ (ʧʨʝ-ʪʝʩʪ/ʧʦʩʪ-

ʪʝʩʪ).  

ʊʘʢʦʹʝ, ʫ ʦʢʚʠʨʫ ʦʚʦʛ ʠʩʪʨʘʞʠʚʘʯʢʦʛ ʟʘʜʘʪʢʘ ʙʠʣʦ ʿʝ ʧʦʪʨʝʙʥʦ ʠʩʧʠʪʘʪʠ ʧʦʚʝʟʘʥʦʩʪ 

ʩʪʝʧʝʥʘ ʢʦʛʥʠʪʠʚʥʦʛ ʨʘʟʚʦʿʘ ʫʯʝʥʠʢʘ ʩʘ ʥʘʧʨʝʪʢʦʤ ʥʘ ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ ʪʝʩʪʫ, ʢʘʦ ʠ ʫʪʠʮʘʿ 

ʰʠʨʝʛ ʟʥʘˁʘ ʫʯʝʥʠʢʘ ʠʟʨʘʞʝʥʦʛ ʧʨʝʢʦ ʦʧʰʪʝʛ ʫʩʧʝʭʘ ʠ ʦʮʝʥʝ ʠʟ ʬʠʟʠʢʝ ʥʘ ʧʦʣʫʛʦʜʠʰʪʫ. 

3) ʇʦʨʝʹʝˁʝ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʫ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝ ʩʪʝʯʝʥʠʭ ʟʥʘˁʘ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ 

ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ ʥʘ ʥʝʢʣʘʩʠʯʥʠʤ ʟʘʜʘʮʠʤʘ: 

¶ ʅʘ ʢʨʘʿʫ ʩʝʢʚʝʥʮʠʿʝ ʫʯʝˁʘ, ʢʨʦʟ ʢʨʠʪʠʯʢʫ ʘʥʘʣʠʟʫ ʨʝʰʝʥʦʛ ʨʘʯʫʥʩʢʦʛ ʟʘʜʘʪʢʘ ʠ 

ʪʫʤʘʯʝˁʝ ʩʥʠʤʢʘ ʥʝʫʦʙʠʯʘʿʝʥʠʭ ʬʠʟʠʯʢʠʭ ʧʦʿʘʚʘ; 

¶ ʊʨʠ ʤʝʩʝʮʘ ʥʘʢʦʥ ʨʝʘʣʠʟʦʚʘʥʝ ʩʝʢʚʝʥʮʠʿʝ ʫʯʝˁʘ, ʢʨʦʟ ʥʠʟ ʢʦʥʮʝʧʪʫʘʣʥʠʭ ʟʘʜʘʪʘʢʘ. 

ʆʩʠʤ ʦʚʝ ʪʨʠ ʛʨʫʧʝ ʠʩʪʨʘʞʠʚʘʯʢʠʭ ʟʘʜʘʪʘʢʘ ʢʦʿʝ ʩʝ ʦʜʥʦʩʝ ʥʘ ʨʝʘʣʠʟʦʚʘʥʠ ʧʝʜʘʛʦʰʢʠ 

ʝʢʩʧʝʨʠʤʝʥʪ ʩʘ ʜʚʝ ʧʘʨʘʣʝʣʝʥʝ ʛʨʫʧʝ, ʧʦʩʪʘʚˀʝʥ ʿʝ ʿʦʰ ʿʝʜʘʥ, ʜʦʜʘʪʥʠ ʟʘʜʘʪʘʢ ʢʦʿʠ ʩʝ 

ʦʜʥʦʩʠ ʥʘ ʥʘʩʪʘʚʫ ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ. 

ʅʘʠʤʝ, ʫ ʦʢʚʠʨʫ ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʛ ʤʦʜʝʣʘ ʥʘʩʪʘʚʝ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ 

ʜʦʜʘʪʥʠ ʟʘʜʘʪʘʢ ʙʠʦ ʿʝ ʠʩʧʠʪʠʚʘˁʝ ʤʦʛʫ˂ʥʦʩʪʠ ʧʦʙʦˀʰʘˁʘ ʫʯʝʥʠʯʢʠʭ ʧʦʩʪʠʛʥʫ˂ʘ ʪʦʢʦʤ 

ʨʘʟʣʠʯʠʪʠʭ ʬʘʟʘ ʧʨʝʜʚʠʜʠ-ʧʦʩʤʘʪʨʘʿ-ʦʙʿʘʩʥʠ ʘʢʪʠʚʥʦʩʪʠ ʜʝʤʦʥʩʪʨʘʮʠʿʝ ʩʠʣʝ ʧʦʪʠʩʢʘ 

ʜʠʨʝʢʪʥʠʤ ʧʦʜʩʪʠʮʘˁʝʤ ʚʨʰˁʘʯʢʝ ʠʥʪʝʨʘʢʮʠʿʝ, ʦʜʥʦʩʥʦ ʧʨʠʤʝʥʦʤ Peer instruction 

ʥʘʩʪʘʚʥʝ ʩʪʨʘʪʝʛʠʿʝ. ʆʚʦʤ ʧʨʠʣʠʢʦʤ ʫʧʦʨʝʹʠʚʘʥʘ ʩʫ ʧʨʝʜʚʠʹʘˁʘ ʠ ʦʙʿʘʰˁʝˁʘ ʫʯʝʥʠʢʘ 

ʬʦʨʤʠʨʘʥʘ ʥʘʢʦʥ ʜʠʩʢʫʩʠʿʝ ʫ ʤʘʣʠʤ ʛʨʫʧʘʤʘ ʩʘ ˁʠʭʦʚʠʤ ʧʨʝʪʭʦʜʥʠʤ, ʠʥʜʠʚʠʜʫʘʣʥʠʤ 

ʦʜʛʦʚʦʨʠʤʘ. 



106 

 

3.3. ʀʩʪʨʘʞʠʚʘʯʢʘ ʧʠʪʘˁʘ 

ʀʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʜʘ ʿʝ ʫ ʦʙʣʘʩʪʠ ʤʝʪʦʜʠʢʝ ʥʘʩʪʘʚʝ ʬʠʟʠʢʝ ʫ ʥʘʰʦʿ ʟʝʤˀʠ ʦʚʦ ʠʩʪʨʘʞʠʚʘˁʝ 

ʧʨʘʢʪʠʯʥʦ ʧʨʚʦ ʢʦʿʠʤ ʩʝ ʬʝʥʦʤʝʥ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʿʘʩʥʦ ʠʩʪʠʯʝ ʠ ʜʝʪʘˀʥʦ 

ʧʨʦʙʣʝʤʘʪʠʟʫʿʝ, ʤʦʞʝ ʩʝ ʩʤʘʪʨʘʪʠ ʜʘ ʿʝ ʦʚʘʿ ʨʘʜ ʛʦʪʦʚʦ ʝʢʩʧʣʦʨʘʪʠʚʥʦʛ ʢʘʨʘʢʪʝʨʘ. ɿʘ 

ʠʩʪʨʘʞʠʚʘˁʘ ʝʢʩʧʣʦʨʘʪʠʚʥʦʛ ʢʘʨʘʢʪʝʨʘ ʘʜʝʢʚʘʪʥʠʿʠ ʥʘʫʯʥʠ ʧʦʩʪʫʧʘʢ ʿʝʩʪʝ ʧʦʩʪʘʚˀʘˁʝ 

ʠʩʪʨʘʞʠʚʘʯʢʠʭ ʧʠʪʘˁʘ, ʥʘ ʢʦʿʘ ʞʝʣʠʤʦ ʜʘ ʜʦʙʠʿʝʤʦ ʦʜʛʦʚʦʨʝ, ʥʝʛʦ ʭʠʧʦʪʝʟʘ ʫ ʢʦʿʠʤʘ ʩʫ 

ʫʥʘʧʨʝʜ ʧʨʝʪʧʦʩʪʘʚˀʝʥʝ ʚʝʟʝ ʠʟʤʝʹʫ ʠʩʧʠʪʠʚʘʥʠʭ ʬʝʥʦʤʝʥʘ (Stepanoviĺ, 2007).  

ʋ ʩʢʣʘʜʫ ʩʘ ʮʠˀʝʤ ʠ ʟʘʜʘʮʠʤʘ ʠʩʪʨʘʞʠʚʘˁʘ ʤʦʞʝ ʩʝ ʧʦʩʪʘʚʠʪʠ ʥʝʢʦʣʠʢʦ ʠʩʪʨʘʞʠʚʘʯʢʠʭ 

ʧʠʪʘˁʘ: 

1) ʇʨʚʘ ʛʨʫʧʘ ʠʩʪʨʘʞʠʚʘʯʢʠʭ ʧʠʪʘˁʘ ʦʜʥʦʩʠ ʩʝ ʥʘ: 

¶ ʉʪʝʧʝʥ ʟʘʩʪʫʧˀʝʥʦʩʪʠ ʨʘʟʣʠʯʠʪʠʭ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʦ ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ 

ʪʝʣʘ ʢʦʜ ʫʯʝʥʠʢʘ ʩʝʜʤʦʛ ʨʘʟʨʝʜʘ ʥʝʧʦʩʨʝʜʥʦ ʧʨʝ ʨʝʘʣʠʟʦʚʘˁʘ ʥʘʩʪʘʚʝ ʦ ʩʠʣʠ 

ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ;  

¶ ʇʦʚʝʟʘʥʦʩʪ ʧʨʠʩʫʩʪʚʘ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʦ ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ ʪʝʣʘ ʩʘ 

ʩʪʝʧʝʥʦʤ ʢʦʛʥʠʪʠʚʥʦʛ ʨʘʟʚʦʿʘ ʠ ʫʯʝʥʠʯʢʠʤ ʩʚʘʢʦʜʥʝʚʥʠʤ ʠʩʢʫʩʪʚʠʤʘ ʦ ʦʚʠʤ 

ʬʝʥʦʤʝʥʠʤʘ. 

ʉʪʫʜʠʿʝ ʨʝʘʣʠʟʦʚʘʥʝ ʫ ʩʚʝʪʫ ʫʢʘʟʫʿʫ ʥʘ ʰʠʨʦʢʫ ʟʘʩʪʫʧˀʝʥʦʩʪ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʦ 

ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ ʪʝʣʘ ʢʦʜ ʫʯʝʥʠʢʘ ʨʘʟʣʠʯʠʪʠʭ ʫʟʨʘʩʪʘ (Gang, 1995; Hardy et al. 2006; 

Yin, Tomita & Shavelson, 2008; Yin, Tomita & Shavelson, 2013). ʋ ʢʦʥʪʝʢʩʪʫ ʥʘʰʝʛ 

ʦʙʨʘʟʦʚʥʦʛ ʩʠʩʪʝʤʘ, ʧʦʪʨʝʙʥʦ ʿʝ ʧʦʩʪʘʚʠʪʠ ʧʠʪʘˁʝ ʦ ʩʪʝʧʝʥʫ ʟʘʩʪʫʧˀʝʥʦʩʪʠ ʦʚʠʭ 

ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʢʦʜ ʫʯʝʥʠʢʘ ʢʦʿʠ ʪʝʢ ʪʨʝʙʘ ʜʘ ʫʩʚʦʿʝ ʟʥʘˁʘ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ 

ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ, ʘʣʠ ʩʫ ʢʨʦʟ ʛʨʘʜʠʚʦ ʧʨʝʪʭʦʜʥʦʛ ʨʘʟʨʝʜʘ ʫʧʦʟʥʘʪʠ ʩʘ ʢʦʥʮʝʧʪʦʤ 

ʛʫʩʪʠʥʝ ʪʝʣʘ ʠ ʫʩʣʦʚʠʤʘ ʟʘ ʧʣʠʚʘˁʝ ʠ ʪʦˁʝˁʝ ʠʟʨʘʞʝʥʠʤ ʧʨʝʢʦ ʦʜʥʦʩʘ ʛʫʩʪʠʥʘ ʪʝʣʘ ʠ 

ʪʝʯʥʦʩʪʠ.  

ʆʩʠʤ ʪʦʛʘ, ʠʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʧʨʝʦʧʪʝʨʝ˂ʝʥʦʩʪ ʥʘʩʪʘʚʥʦʛ ʧʣʘʥʘ ʠ ʧʨʦʛʨʘʤʘ ʫ ʥʘʰʦʿ ʟʝʤˀʠ, 

ʚʘʞʥʦ ʿʝ ʫʪʚʨʜʠʪʠ ʜʘ ʣʠ ʩʫ ʥʝʢʝ ʦʜ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʮʝʧʮʠʿʘ ʦ ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ ʪʝʣʘ 

ʦʧʠʩʘʥʝ ʫ ʧʦʤʝʥʫʪʠʤ ʩʪʫʜʠʿʘʤʘ ʟʘʩʪʫʧˀʝʥʠʿʝ ʦʜ ʜʨʫʛʠʭ ʥʘ ʫʟʦʨʢʫ ʥʘʰʠʭ ʫʯʝʥʠʢʘ. ʆʚʠ 

ʨʝʟʫʣʪʘʪʠ ʙʠ ʤʦʛʣʠ ʧʦʤʦ˂ʠ ʫ ʧʣʘʥʠʨʘˁʫ ʘʜʝʢʚʘʪʥʠʭ, ʘʣʠ ʫʿʝʜʥʦ ʠ ʨʘʮʠʦʥʘʣʥʠʭ ʥʘʩʪʘʚʥʠʭ 

ʩʪʨʘʪʝʛʠʿʝ ʯʠʿʠ ʿʝ ʮʠˀ ʢʦʥʮʝʧʪʫʘʣʥʘ ʧʨʦʤʝʥʘ. 

ʇʦʣʘʟʝ˂ʠ ʦʜ ʨʝʟʫʣʪʘʪʘ ʩʪʫʜʠʿʘ ʢʦʿʝ ʫʢʘʟʫʿʫ ʥʘ ʢʦʤʧʣʝʢʩʥʦʩʪ ʨʘʟʫʤʝʚʘˁʘ ʫʩʣʦʚʘ ʟʘ 

ʧʣʠʚʘˁ ʝ ʠ ʪʦˁʝˁʝ ʪʝʣʘ (Grotzer, 2003; Howe, 2002; Perkins & Grotzer, 2005; Xu & Clarke 

2012; Yin, Tomita & Shavelson, 2013), ʢʘʦ ʠ ʥʘ ʧʦʚʝʟʘʥʦʩʪ ʩʪʝʧʝʥʘ ʢʦʛʥʠʪʠʚʥʦʛ ʨʘʟʚʦʿʘ 

ʫʯʝʥʠʢʘ ʩʘ ʩʧʦʩʦʙʥʦʰ˂ʫ ʫʩʚʘʿʘˁʘ ʥʘʫʯʥʠʭ ʢʦʥʮʝʧʘʪʘ (Araz & Sungur, 2007; Chandran, 

Treagust & Tobin, 1987; Ding 2014; Lawson & Weser, 1990; Lawson & Worsnop, 1992; 
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Tsitsipis, Stamovlasis & Papageorgiou, 2012; Zeitoun 1989), ʧʦʩʪʘʚˀʘ ʩʝ ʧʠʪʘˁʝ ʜʘ ʣʠ ʿʝ ʠ ʫ 

ʢʦʿʦʿ ʤʝʨʠ ʧʨʠʩʫʩʪʚʦ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʦ ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ ʪʝʣʘ ʧʦʚʝʟʘʥʦ ʩʘ 

ʩʪʝʧʝʥʦʤ ʢʦʛʥʠʪʠʚʥʦʛ ʨʘʟʚʦʿʘ. 

ʋʟʠʤʘʿʫ˂ʠ ʫ ʦʙʟʠʨ ʩʭʚʘʪʘˁʝ ʦ ʚʘʞʥʦʩʪʠ ʫʯʝʥʠʯʢʠʭ ʩʚʘʢʦʜʥʝʚʥʠʭ ʠʩʢʫʩʪʘʚʘ ʫ ʬʦʨʤʠʨʘˁʫ 

ʥʘʫʯʥʠʭ ʧʦʿʤʦʚʘ, ʢʦʿʠ ʿʝ ʠʩʪʠʮʘʦ ʿʦʰ ɺʠʛʦʪʩʢʠ (1977), ʧʦʩʪʘʚˀʘ ʩʝ ʧʠʪʘˁʝ ʜʘ ʣʠ ʧʦʩʪʦʿʠ 

ʧʦʚʝʟʘʥʦʩʪ ʫʯʝʥʠʯʢʠʭ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʦ ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ ʪʝʣʘ ʩʘ ˁʠʭʦʚʠʤ 

ʩʚʘʢʦʜʥʝʚʥʠʤ ʠʩʢʫʩʪʚʠʤʘ. 

2) ʀʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʜʘ ʿʝ ʦʩʥʦʚʥʠ ʮʠˀ ʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ ʧʦʨʝʹʝˁʝ ʝʬʝʢʘʪʘ ʪʨʘʜʠʮʠʦʥʘʣʥʝ 

ʥʘʩʪʘʚʝ ʠ ʧʨʠʤʝˁʝʥʦʛ ʤʦʜʝʣʘ ʘʢʪʠʚʥʦʛ ʫʯʝˁʘ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ ʥʘ 

ʧʨʝʚʘʟʠʣʘʞʝˁʘ ʫʯʝʥʠʯʢʠʭ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʦ ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ ʪʝʣʘ, ʦʩʥʦʚʥʦ 

ʠʩʪʨʘʞʠʚʘʯʢʦ ʧʠʪʘˁʝ ʤʦʞʝ ʩʝ ʧʦʩʪʘʚʠʪʠ ʥʘ ʩʣʝʜʝ˂ʠ ʥʘʯʠʥ: 

ɼʘ ʣʠ ʧʨʠʤʝˁʝʥʠ ʤʦʜʝʣ ʘʢʪʠʚʥʦʛ ʫʯʝˁʘ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ 

ʦʤʦʛʫ˂ʘʚʘ ʝʬʠʢʘʩʥʠʿʝ ʧʨʝʚʘʟʠʣʘʞʝˁʝ ʫʯʝʥʠʯʢʠʭ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʦ 

ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ ʪʝʣʘ ʫ ʦʜʥʦʩʫ ʥʘ ʪʨʘʜʠʮʠʦʥʘʣʥʠ ʧʨʠʩʪʫʧ ʥʘʩʪʘʚʠ? 

ʋ ʪʝʦʨʠʿʩʢʦʤ ʦʢʚʠʨʫ ʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ ʥʘʚʝʜʝʥʝ ʩʫ ʙʨʦʿʥʝ ʩʪʫʜʠʿʝ ʢʦʿʝ ʫʢʘʟʫʿʫ ʥʘ 

ʧʨʝʜʥʦʩʪʠ ʠʥʪʝʨʘʢʪʠʚʥʠʭ ʧʨʠʩʪʫʧʘ ʥʘʩʪʘʚʠ ʫ ʦʜʥʦʩʫ ʥʘ ʪʨʘʜʠʮʠʦʥʘʣʥʫ ʧʨʝʜʘʚʘʯʢʫ 

ʥʘʩʪʘʚʫ (ʥʘ ʧʨʠʤʝʨ ʤʝʪʘ-ʘʥʘʣʠʟʘ Freeman et al., 2014). ɿʘ ʧʦʪʨʝʙʝ ʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ 

ʦʙʣʠʢʦʚʘʥ ʿʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʤʦʜʝʣ ʠʥʪʝʨʘʢʪʠʚʥʝ ʥʘʩʪʘʚʝ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ 

ʚʝʟʘʥʠʤ ʟʘ ˁʫ ʫ ʩʢʣʘʜʫ ʩʘ ʩʘʚʨʝʤʝʥʠʤ, ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʠʤ ʧʦʛʣʝʜʦʤ ʥʘ ʧʨʠʨʦʜʫ ʫʯʝˁʘ 

ʫ ʥʘʩʪʘʚʥʦʤ ʧʨʦʮʝʩʫ (ɸʥʪʠ˂, 2010; ʀʚʠ˂, ʇʝʰʠʢʘʥ & ɸʥʪʠ˂, 2001; ʇʝʠhʢʘʥ, 2010), 

ʟʘʩʥʦʚʘʥ ʥʘ IBSE ʧʨʠʩʪʫʧʫ ʥʘʩʪʘʚʠ (Harlen, 2013) ʫ ʯʠʿʦʿ ʦʩʥʦʚʠ ʿʝ ʮʠʢʣʫʩ ʫʯʝˁʘ (Karplus 

& Butts, 1977), ʫʟ ʩʧʝʮʠʬʠʯʥʝ ʘʢʪʠʚʥʦʩʪʠ ʢʦʿʝ ʧʦʜʩʪʠʯʫ ʦʩʪʚʘʨʠʚʘˁʝ ʢʦʥʮʝʧʪʫʘʣʥʠʭ 

ʧʨʦʤʝʥʘ ʢʨʦʟ ʠʟʘʟʠʚʘˁʝ ʢʦʛʥʠʪʠʚʥʦʛ ʢʦʥʬʣʠʢʪʘ (Chinn & Brewer 1993), ʢʘʦ ʰʪʦ ʩʫ 

ʜʝʤʦʥʩʪʨʘʮʠʿʘ ʬʠʟʠʯʢʠʭ ʧʦʿʘʚʘ ʢʨʦʟ ʧʨʝʜʚʠʜʠ-ʧʦʩʤʘʪʨʘʿ-ʦʙʿʘʩʥʠ ʘʢʪʠʚʥʦʩʪʠ (White & 

Gunstone, 1992) ʠ ʫʚʘʞʘʚʘˁʝ ʟʥʘʯʘʿʘ ʚʨʰˁʘʯʢʝ ʠʥʪʝʨʘʢʮʠʿʝ (Crouch & Mazur, 2001). Jʝʜʥʘ 

ʦʜ ʦʜʣʠʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʛ ʤʦʜʝʣʘ ʥʘʩʪʘʚʝ ʿʝʩʪʝ ʧʦʜʩʪʠʮʘˁʝ ʦʜʛʦʚʦʨʥʦʩʪʠ ʫʯʝʥʠʢʘ ʟʘ 

ʩʦʧʩʪʚʝʥʦ ʥʘʧʨʝʜʦʚʘˁʝ, ʢʘʦ ʠ ʧʨʠʥʮʠʧʘ ʩʘʤʦʨʝʛʫʣʠʩʘʥʦʛ ʫʯʝˁʘ (Zimmerman, 2002).  

ʆʙʣʠʢʦʚʘʥʠ ʤʦʜʝʣ ʥʘʩʪʘʚʝ ʫʩʤʝʨʝʥʝ ʥʘ ʘʢʪʠʚʥʦ ʫʯʝˁʝ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ 

ʟʘ ˁʫ ʰʠʨʦʢʦ ʿʝ ʟʘʩʥʦʚʘʥ ʥʘ ʨʝʟʫʣʪʘʪʠʤʘ ʪʝʦʨʠʿʩʢʠʭ ʠ ʝʤʧʠʨʠʿʩʢʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʠ 

ʦʙʫʭʚʘʪʘ ʠʤʧʣʝʤʝʥʪʘʮʠʿʫ ʧʦʤʝʥʫʪʠʭ, ʜʦʢʘʟʘʥʦ ʝʬʠʢʘʩʥʠʭ ʧʨʠʩʪʫʧʘ ʠ ʥʘʩʪʘʚʥʠʭ 

ʩʪʨʘʪʝʛʠʿʘ, ʘʣʠ ʧʦʩʤʘʪʨʘʥʦ ʫ ʮʝʣʠʥʠ, ʠ ʧʨʝ ʩʚʝʛʘ ʫ ʢʦʥʪʝʩʪʫ ʦʙʨʘʟʦʚʥʦʛ ʩʠʩʪʝʤʘ ʥʘʰʝ 

ʟʝʤˀʝ, ʦʥ ʧʨʝʜʩʪʘʚˀʘ ʦʨʠʛʠʥʘʣʘʥ ʧʦʢʫʰʘʿ ʜʘ ʩʝ ʫʥʘʧʨʝʜʝ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʫ 

ʧʨʝʚʘʟʠʣʘʞʝˁʫ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʦ ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ ʪʝʣʘ, ʪʝ ʿʝ ʥʝʦʧʭʦʜʥʦ 

ʧʦʩʪʘʚʠʪʠ ʧʠʪʘˁʝ ʜʘ ʣʠ ʿʝ ʠ ʫ ʢʦʿʦʿ ʤʝʨʠ ʝʬʠʢʘʩʥʠʿʠ ʦʜ ʪʨʘʜʠʮʠʦʥʘʣʥʦʛ ʧʨʠʩʪʫʧʘ ʥʘʩʪʘʚʠ. 

ʆʚʦ ʧʠʪʘˁʝ ʿʝ ʜʦʜʘʪʥʦ ʦʧʨʘʚʜʘʥʦ ʯʠˁʝʥʠʮʦʤ ʜʘ ʧʦʩʪʦʿʝ ʥʘʣʘʟʠ ʢʦʿʠ ʫʢʘʟʫʿʫ ʜʘ ʫ 
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ʩʨʝʜʠʥʘʤʘ ʛʜʝ ʿʝ ʜʦʤʠʥʘʥʪʥʦ ʧʨʠʩʫʪʥʘ ʪʨʘʜʠʮʠʦʥʘʣʥʘ ʧʨʝʜʘʚʘʯʢʘ ʥʘʩʪʘʚʘ ʧʦʩʪʦʿʠ ʦʪʧʦʨ 

ʥʝ ʩʘʤʦ ʥʘʩʪʘʚʥʠʢʘ, ʚʝ˂ ʠ ʫʯʝʥʠʢʘ ʫʚʦʹʝˁʫ ʠʥʪʝʨʘʢʪʠʚʥʦʛ ʧʨʠʩʪʫʧʘ ʥʘʩʪʘʚʠ (Slater, 2003). 

3) ɽʬʠʢʘʩʥʦʩʪ ʿʝʜʥʝ ʥʘʩʪʘʚʥʝ ʩʪʨʘʪʝʛʠʿʝ ʦʛʣʝʜʘ ʩʝ ʥʝ ʩʘʤʦ ʫ ʧʦʩʪʠʟʘˁʫ ʩʧʝʮʠʬʠʯʥʦʛ ʮʠˀʘ 

ʢʘʦ ʰʪʦ ʿʝ ʫ ʦʚʦʤ ʩʣʫʯʘʿʫ ʧʨʝʚʘʟʠʣʘʞʝˁʝ ʫʯʝʥʠʯʢʠʭ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʦ ʧʣʠʚʘˁʫ 

ʠ ʪʦˁʝˁʫ ʪʝʣʘ, ʚʝ˂ ʠ ʫ ʨʘʟʚʠʿʝʥʦʿ ʩʧʦʩʦʙʥʦʩʪʠ ʫʯʝʥʠʢʘ ʜʘ ʩʝ ʫʩʚʦʿʝʥʘ ʟʥʘˁʘ ʘʜʝʢʚʘʪʥʦ 

ʧʨʠʤʝʥʝ ʫ ʥʦʚʠʤ ʠ ʥʝʧʦʟʥʘʪʠʤ ʩʠʪʫʘʮʠʿʘʤʘ, ʢʘʦ ʠ ʫ ʧʦʛʣʝʜʫ ʪʨʘʿʥʦʩʪʠ ʟʥʘˁʘ.  

ʀʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʥʘʣʘʟʝ ʦ ʚʘʞʥʦʩʪʠ ʙʣʠʩʢʦʛ ʠ ʫʜʘˀʝʥʦʛ ʪʨʘʥʩʬʝʨʘ ʟʥʘˁʘ (Chena & Klahrb, 

2008; Simons, 1999), ʧʦʪʨʝʙʥʦ ʿʝ ʧʦʩʪʘʚʠʪʠ ʠʩʪʨʘʞʠʚʘʯʢʘ ʧʠʪʘˁʘ ʦ ʧʨʠʤʝʥʠ ʩʪʝʯʝʥʠʭ 

ʟʥʘˁʘ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ ʥʘ ʥʝʢʣʘʩʠʯʥʠʤ ʟʘʜʘʮʠʤʘ: 

¶ ʅʘ ʢʨʘʿʫ ʩʝʢʚʝʥʮʠʿʝ ʫʯʝˁʘ, ʢʨʦʟ ʢʨʠʪʠʯʢʫ ʘʥʘʣʠʟʫ ʨʝʰʝʥʦʛ ʟʘʜʘʪʢʘ ʠ ʪʫʤʘʯʝˁʝ 

ʩʥʠʤʢʘ ʥʝʫʦʙʠʯʘʿʝʥʠʭ ʬʠʟʠʯʢʠʭ ʧʦʿʘʚʘ; 

¶ ʊʨʠ ʤʝʩʝʮʘ ʥʘʢʦʥ ʨʝʘʣʠʟʦʚʘʥʝ ʩʝʢʚʝʥʮʠʿʝ ʫʯʝˁʘ, ʢʨʦʟ ʥʠʟ ʢʦʥʮʝʧʪʫʘʣʥʠʭ ʧʠʪʘˁʘ. 

ʆʚʠ ʟʘʜʘʮʠ ʥʠʩʫ ʜʠʨʝʢʪʥʦ ʫʩʤʝʨʝʥʠ ʥʘ ʦʪʢʨʠʚʘˁʝ ʧʨʠʩʫʩʪʚʘ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʦ 

ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ ʪʝʣʘ, ʘʣʠ ʜʘʿʫ ʿʝʜʥʫ ʰʠʨʫ ʠ  ʢʦʤʧʣʝʪʥʠʿʫ ʩʣʠʢʫ ʦ ʚʨʩʪʠ ʠ ʢʚʘʣʠʪʝʪʫ 

ʫʯʝʥʠʯʢʠʭ ʟʥʘˁʘ. 

4) ʂʘʦ ʰʪʦ ʿʝ ʨʝʯʝʥʦ, ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ ʧʨʠʤʝˁʝʥ ʿʝ ʤʦʜʝʣ ʠʥʪʝʨʘʢʪʠʚʥʝ ʥʘʩʪʘʚʝ 

ʫʩʤʝʨʝʥʝ ʥʘ ʫʯʝˁʝ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ. ɱʝʜʥʘ ʦʜ ʦʩʥʦʚʥʠʭ ʦʜʣʠʢʘ ʫ 

ʢʦʿʦʿ ʩʝ ʦʚʘʿ ʤʦʜʝʣ ʨʘʟʣʠʢʫʿʝ ʦʜ ʪʨʘʜʠʮʠʦʥʘʣʥʦʛ ʧʨʠʩʪʫʧʘ ʥʘʩʪʘʚʠ ʿʝʩʪʝ ʫʚʘʞʘʚʘˁʝ ʟʥʘʯʘʿʘ 

ʚʨʰˁʘʯʢʝ ʠʥʪʝʨʘʢʮʠʿʝ. ʀʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʜʘ ʚʨʰˁʘʯʢʘ ʠʥʪʝʨʘʢʮʠʿʘ ʤʦʞʝ ʙʠʪʠ ʚʝʦʤʘ ʚʘʞʘʥ 

ʬʘʢʪʦʨ ʫ ʦʩʪʚʘʨʠʚʘˁʫ ʢʦʛʥʠʪʠʚʥʦʛ ʢʦʥʬʣʠʢʪʘ (Mazur, 1997; ʇʝʪʨʦʚʠ˂, 2013), ʧʦʩʪʘʚˀʝʥʦ 

ʿʝ ʜʦʜʘʪʥʦ ʠʩʪʨʘʞʠʚʘʯʢʦ ʧʠʪʘˁʝ ʢʦʿʝ ʩʝ ʦʜʥʦʩʠ ʩʘʤʦ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʫ ʛʨʫʧʫ: 

ɼʘ ʣʠ ʜʠʨʝʢʪʥʦ ʧʦʜʩʪʠʮʘˁʝ ʚʨʰˁʘʯʢʝ ʠʥʪʝʨʘʢʮʠʿʝ, ʦʜʥʦʩʥʦ ʫʚʦʹʝˁʝ ʝʣʝʤʝʥʘʪʘ 

Peer instruction ʥʘʩʪʘʚʥʝ ʩʪʨʘʪʝʛʠʿʝ ʤʦʞʝ ʜʦʧʨʠʥʝʪʠ ʧʦʙʦˀʰʘˁʫ ʫʯʝʥʠʯʢʠʭ 

ʧʦʩʪʠʛʥʫ˂ʘ ʫ ʧʦʿʝʜʠʥʠʤ ʬʘʟʘʤʘ ʧʨʝʜʚʠʜʠ-ʧʦʩʤʘʪʨʘʿ-ʦʙʿʘʩʥʠ ʘʢʪʠʚʥʦʩʪʠ 

ʜʝʤʦʥʩʪʨʘʮʠʿʝ ʩʠʣʝ ʧʦʪʠʩʢʘ?  
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3.4. ʅʘʯʠʥ, ʦʨʛʘʥʠʟʘʮʠʿʘ ʠ ʪʦʢ ʠʩʪʨʘʞʠʚʘˁʘ 

ʇʨʠʤʝˁʝʥʦ ʿʝ ʥʝʢʦʣʠʢʦ ʥʘʯʠʥʘ, ʦʜʥʦʩʥʦ ʤʝʪʦʜʘ ʠʩʪʨʘʞʠʚʘˁʘ ʫʟ ʢʦʨʠʰ˂ʝˁʝ 

ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʪʝʭʥʠʢʘ. 

1) ʄʝʪʦʜʘ ʪʝʦʨʠʿʩʢʝ ʘʥʘʣʠʟʝ ʦʜʥʦʩʠ ʩʝ ʥʘ ʧʨʦʫʯʘʚʘˁʝ ʜʦʩʘʜʘʰˁʠʭ ʩʘʟʥʘˁʘ ʦ ʬʝʥʦʤʝʥʫ 

ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ, ʫʩʣʦʚʠʤʘ ʟʘ ʦʩʪʚʘʨʠʚʘˁʝ ʢʦʥʮʝʧʪʫʘʣʥʠʭ ʧʨʦʤʝʥʘ ʠ 

ʪʨʘʜʠʮʠʦʥʘʣʥʦʤ, ʦʜʥʦʩʥʦ ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʦʤ ʧʨʠʩʪʫʧʫ ʦʚʦʤ ʧʨʦʙʣʝʤʫ. ʈʘʟʤʘʪʨʘʥʘ ʩʫ 

ʜʦʩʘʜʘʰˁʘ ʪʝʦʨʠʿʩʢʘ ʩʘʟʥʘˁʘ ʦ ʢʦʤʧʣʝʢʩʥʦʩʪʠ ʢʦʥʮʝʧʘʪʘ ʧʣʠʚʘˁʘ ʠ ʪʦˁʝˁʘ ʪʝʣʘ, ʢʘʦ ʠ 

ʧʦʚʝʟʘʥʦʩʪ ʩʪʝʧʝʥʘ ʢʦʛʥʠʪʠʚʥʦʛ ʨʘʟʚʦʿʘ ʩʘ ʨʘʟʫʤʝʚʘˁʝʤ ʢʦʤʧʣʝʢʩʥʠʭ ʧʨʦʮʝʩʘ. ʊʘʢʦʹʝ, 

ʠʟʚʨʰʝʥʘ ʿʝ ʦʧʩʝʞʥʘ ʘʥʘʣʠʟʘ ʨʘʟʥʦʚʨʩʥʠʭ ʩʪʫʜʠʿʘ ʦ ʦʙʣʠʢʦʚʘˁʫ ʥʘʩʪʘʚʝ ʫʩʤʝʨʝʥʝ ʥʘ 

ʫʯʝˁʝ. 

2) ʅʘ ʦʩʥʦʚʫ ʪʝʦʨʠʿʩʢʠʭ ʠ ʝʤʧʠʨʠʿʩʢʠʭ ʥʘʣʘʟʘ ʙʨʦʿʥʠʭ ʩʪʫʜʠʿʘ ʦ ʩʘʚʨʝʤʝʥʦʤ ʧʦʛʣʝʜʫ ʥʘ 

ʧʨʠʨʦʜʫ ʫʯʝˁʘ ʫ ʥʘʩʪʘʚʥʦʤ ʧʨʦʮʝʩʫ ʠ ʧʨʠʤʝʥʠ ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʠʭ ʩʪʘʥʦʚʠʰʪʘ ʫ 

ʥʘʩʪʘʚʠ, ʤʦʜʝʣʦʚʘʥ ʿʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʧʨʠʩʪʫʧ ʥʘʩʪʘʚʠ ʫʩʤʝʨʝʥ ʥʘ ʘʢʪʠʚʥʫ ʢʦʥʩʪʨʫʢʮʠʿʫ 

ʟʥʘˁʘ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ.  

3) ɻʣʘʚʥʠ ʜʝʦ ʠʩʪʨʘʞʠʚʘˁʘ ʨʝʘʣʠʟʦʚʘʥ ʿʝ ʫ ʦʙʣʠʢʫ ʧʝʜʘʛʦʰʢʦʛ ʝʢʩʧʝʨʠʤʝʥʪʘ ʩʘ 

ʧʘʨʘʣʝʣʥʠʤ ʛʨʫʧʘʤʘ ʠ ʦʙʫʭʚʘʪʠʦ ʿʝ ʚʠʰʝ ʬʘʟʘ: 

¶ ʋ ʧʨʚʦʿ ʬʘʟʠ ʠʩʪʨʘʞʠʚʘˁʘ ʠʟʚʨʰʝʥʦ ʿʝ ʪʝʩʪʠʨʘˁʝ ʬʦʨʤʘʣʥʦ-ʦʧʝʨʘʮʠʦʥʘʣʥʦʛ 

ʤʠhˀʝˁʘ ʢʘʦ ʠʥʜʠʢʘʪʦʨʘ ʥʠʚʦʘ ʢʦʛʥʠʪʠʚʥʦʛ ʨʘʟʚʦʿʘ ʫʯʝʥʠʢʘ. ɿʘ ʠʩʧʠʪʠʚʘˁʝ ʥʠʚʦʘ 

ʨʘʟʚʠʿʝʥʦʩʪʠ ʬʦʨʤʘʣʥʠʭ ʦʧʝʨʘʮʠʿʘ ʢʦʨʠʰ˂ʝʥ ʿʝ ɹʦʥʜʦʚ ʪʝʩʪ ʣʦʛʠʯʢʠʭ ʦʧʝʨʘʮʠʿʘ 

(Bondôs Logical Operations Test - BLOT) ʧʨʝʚʝʜʝʥ ʠ ʧʨʠʣʘʛʦʹʝʥ ʧʨʠʤʝʥʠ ʫ ʥʘʰʦʿ 

ʩʨʝʜʠʥʠ (Stepanoviĺ, 2004; Stepanoviĺ, 2007).  

ʅʘʢʦʥ ʪʦʛʘ ʫʪʚʨʹʝʥʘ ʿʝ ʟʘʩʪʫʧˀʝʥʦʩʪ ʨʘʟʣʠʯʠʪʠʭ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʦ 

ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ ʪʝʣʘ. ʋ ʪʫ ʩʚʨʭʫ ʢʦʨʠʰ˂ʝʥ ʿʝ ʤʦʜʠʬʠʢʦʚʘʥʠ ʜʠʿʘʛʥʦʩʪʠʯʢʠ ʪʝʩʪ 

ʟʘʩʥʦʚʘʥ ʥʘ ʠʩʪʨʘʞʠʚʘˁʫ ʢʦʿʝ ʩʫ ʦʙʘʚʠʣʠ ɱʠʥ ʠ ʩʘʨʘʜʥʠʮʠ (Yin, Tomita & 

Shavelson, 2008).  

ʊʝʩʪʠʨʘˁʝ ʩʪʝʧʝʥʘ ʢʦʛʥʠʪʠʚʥʦʛ ʨʘʟʚʦʿʘ ʠ ʫʚʦʜʥʠ ʜʠʿʘʛʥʦʩʪʠʯʢʠ ʪʝʩʪ ʨʝʘʣʠʟʦʚʘʥʠ 

ʩʫ ʪʦʢʦʤ ʜʚʘ ʰʢʦʣʩʢʘ ʯʘʩʘ, ʧʦʩʝʙʥʦ ʦʨʛʘʥʠʟʦʚʘʥʘ ʫ ʪʫ ʩʚʨʭʫ, ʜʚʝ ʥʝʜʝˀʝ ʧʨʝ 

ʟʘʧʦʯʠˁʘˁʘ ʬʘʟʝ ʠʥʪʝʨʚʝʥʮʠʿʝ.  

ʅʘ ʢʨʘʿʫ ʧʨʚʝ ʬʘʟʝ ʠʟʚʨʰʝʥʘ ʿʝ ʧʦʜʝʣʘ ʫʟʦʨʢʘ ʥʘ ʢʦʥʪʨʦʣʥʫ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʫ 

ʛʨʫʧʫ ʪʘʢʦ ʰʪʦ ʩʫ ʫʯʝʥʠʮʠ ʨʘʟʣʠʯʠʪʠʭ ʦʜʝˀʝˁʘ ʩʝʜʤʦʛ ʨʘʟʨʝʜʘ ʠʟ ʜʚʝ ʰʢʦʣʝ ʩʘ 

ʪʝʨʠʪʦʨʠʿʝ ʋʞʠʮʘ ʥʘ ʩʣʫʯʘʿʘʥ ʥʘʯʠʥ ʩʚʨʩʪʘʥʠ ʫ ʿʝʜʥʫ ʦʜ ʜʚʝ ʛʨʫʧʝ. ʇʦʨʝʜ ʪʦʛʘ 

ʛʨʫʧʝ ʩʫ ʥʘ ʩʘʤʦʤ ʧʦʯʝʪʢʫ ʫʿʝʜʥʘʯʝʥʝ ʧʦ ʦʧʰʪʝʤ ʫʩʧʝʭʫ ʠ ʫʩʧʝʭʫ ʠʟ ʬʠʟʠʢʝ (ʥʘ 

ʧʦʣʫʛʦʜʠʰʪʫ), ʜʦʢ ʩʫ ʥʘʢʥʘʜʥʦ ʪʝʩʪʠʨʘʥʝ ʨʘʟʣʠʢʝ ʫ ʧʦʛʣʝʜʫ ʦʩʪʘʣʠʭ ʢʦʥʪʨʦʣʥʠʭ 

ʚʘʨʠʿʘʙʣʠ (ʦʙʨʘʟʦʚʥʠ ʩʪʘʪʫʩ ʨʦʜʠʪʝˀʘ ʠ ʥʠʚʦ ʢʦʛʥʠʪʠʚʥʦʛ ʨʘʟʚʦʿʘ). 
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¶ ɼʨʫʛʘ ʬʘʟʘ ʠʩʪʨʘʞʠʚʘˁʘ ʿʝ ʬʘʟʘ ʠʥʪʝʨʚʝʥʮʠʿʝ ʠ ʪʨʘʿʘʣʘ ʿʝ ʪʨʠ ʥʝʜʝˀʝ (ʰʝʩʪ 

ʰʢʦʣʩʢʠʭ ʯʘʩʦʚʘ).  

ʊʦʢʦʤ ʦʚʝ ʬʘʟʝ, ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ ʠʟʚʨʰʝʥʘ ʿʝ ʠʤʧʣʝʤʝʥʪʘʮʠʿʘ ʤʦʜʝʣʘ 

ʥʘʩʪʘʚʝ ʫʩʤʝʨʝʥʝ ʥʘ ʘʢʪʠʚʥʫ ʢʦʥʩʪʨʫʢʮʠʿʫ ʟʥʘˁʘ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ 

ʚʝʟʘʥʠʤ ʟʘ ˁʫ. ʅʘʩʪʘʚʫ ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ ʨʝʘʣʠʟʦʚʘʦ ʿʝ ʠʩʪʨʘʞʠʚʘʯ.  

ʋ ʠʩʪʦ ʚʨʝʤʝ, ʫ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ ʨʝʘʣʠʟʦʚʘʥʘ ʿʝ ʥʘʩʪʘʚʘ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ 

ʚʝʟʘʥʠʤ ʟʘ ˁʫ ʥʘ ʪʨʘʜʠʮʠʦʥʘʣʘʥ ʥʘʯʠʥ, ʫʦʙʠʯʘʿʝʥ ʟʘ ʥʘʩʪʘʚʥʠʢʘ ʢʦʿʠ ʠ ʠʥʘʯʝ 

ʧʨʝʜʘʿʝ ʫ ʰʢʦʣʘʤʘ ʦʙʫʭʚʘ˂ʝʥʠʤ ʠʩʪʨʘʞʠʚʘˁʝʤ. ʈʝʯ ʿʝ ʦ ʥʘʩʪʘʚʥʠʢʫ ʩʘ 

ʜʚʘʜʝʩʝʪʧʝʪʦʛʦʜʠʰˁʠʤ ʨʘʜʥʠʤ ʠʩʢʫʩʪʚʦʤ. ʋ ʮʠˀʫ ʧʨʝʜʩʪʘʚˀʘˁʘ ʦʩʥʦʚʥʠʭ ʦʜʣʠʢʘ 

ʨʝʘʣʠʟʦʚʘʥʝ ʪʨʘʜʠʮʠʦʥʘʣʥʝ ʥʘʩʪʘʚʝ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ ʫ 

ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ, ʯʘʩʦʚʠ ʩʫ ʧʦʩʤʘʪʨʘʥʠ ʦʜ ʩʪʨʘʥʝ ʠʩʪʨʘʞʠʚʘʯʘ ʫʟ ʢʦʨʠʰ˂ʝˁʝ 

ʆʙʨʘʩʮʘ ʟʘ ʧʦʩʤʘʪʨʘˁʝ ʠ ʚʨʝʜʥʦʚʘˁʝ ʰʢʦʣʩʢʦʛ ʯʘʩʘ (ʇʨʠʣʦʛ 3-7).  

ʋ ʟʘʚʨʰʥʦʤ ʜʝʣʫ ʦʚʝ ʬʘʟʝ ʠʩʪʨʘʞʠʚʘˁʘ ʠʩʧʠʪʠʚʘʥʘ ʩʫ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʦʙʝ 

ʛʨʫʧʝ ʥʘ ʥʝʢʣʘʩʠʯʥʠʤ ʟʘʜʘʮʠʤʘ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ. ʈʝʯ ʿʝ ʦ 

ʟʘʜʘʮʠʤʘ ʢʦʿʠ ʟʘʭʪʝʚʘʿʫ ʧʨʠʤʝʥʫ ʥʘʫʯʥʠʭ ʢʦʥʮʝʧʘʪʘ ʢʨʦʟ ʢʨʠʪʠʯʢʦ ʨʘʟʤʘʪʨʘˁʝ 

ʨʝʰʝˁʘ ʨʘʯʫʥʩʢʦʛ ʟʘʜʘʪʢʘ ʠ ʦʪʢʨʠʚʘˁʝ ʛʨʝʰʢʝ (Radovanoviĺ, Sliġko & Stepanoviĺ 

Iliĺ, 2014), ʦʜʥʦʩʥʦ ʪʫʤʘʯʝˁʝ ʧʦʥʘʰʘˁʘ ʪʝʣʘ ʫ ʛʘʩʫ ʯʠʿʘ ʿʝ ʛʫʩʪʠʥʘ ʚʝʘ˂ ʦʜ ʛʫʩʪʠʥʝ 

ʚʘʟʜʫʭʘ, ʘ ʢʦʿʝ ʢʦʜ ʫʯʝʥʠʢʘ ʫ ʧʨʚʠ ʤʘʭ ʠʟʘʟʠʚʘ ʥʝʚʝʨʠʮʫ (Radovanoviĺ & Sliġko, 

2013). 

ʅʘ ʢʨʘʿʫ ʬʘʟʝ ʠʥʪʝʨʚʝʥʮʠʿʝ, ʥʘ ʧʦʩʝʙʥʦ ʦʨʛʘʥʠʟʦʚʘʥʦʤ ʯʘʩʫ, ʫʯʝʥʠʮʠ ʦʙʝ ʛʨʫʧʝ 

ʨʝʰʘʚʘʣʠ ʩʫ ʧʦʥʦʚˀʝʥʠ ʜʠʿʘʛʥʦʩʪʠʯʢʠ ʪʝʩʪ ʢʦʿʠ ʿʝ ʠʜʝʥʪʠʯʘʥ ʫʚʦʜʥʦʤ. ʋʯʝʥʠʮʠ 

ʥʠʩʫ ʟʥʘʣʠ ʜʘ ˂ʝ ʧʦʥʦʚʦ ʨʝʰʘʚʘʪʠ ʦʚʘʿ ʪʝʩʪ. 

¶ ʋ ʪʨʝ˂ʦʿ ʬʘʟʠ, ʪʨʠ ʤʝʩʝʮʘ ʥʘʢʦʥ ʨʝʘʣʠʟʦʚʘʥʝ ʩʝʢʚʝʥʮʠʿʝ ʫʯʝˁʘ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ 

ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ, ʩʧʨʦʚʝʜʝʥ ʿʝ ʪʝʩʪ ʢʦʿʠʤ ʩʝ ʠʩʧʠʪʫʿʝ ʤʦʛʫ˂ʥʦʩʪ ʧʨʠʤʝʥʝ ʠ 

ʪʨʘʿʥʦʩʪ ʩʪʝʯʝʥʠʭ ʟʥʘˁʘ ʢʨʦʟ ʥʠʟ ʢʦʥʮʝʧʪʫʘʣʥʠʭ ʟʘʜʘʪʘʢʘ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ 

ʧʣʠʚʘˁʫ/ʪʦˁʝˁʫ ʪʝʣʘ. ʊʝʩʪ ʿʝ ʩʘʩʪʘʚˀʝʥ ʥʘ ʦʩʥʦʚʫ ʨʝʣʝʚʘʥʪʥʝ ʣʠʪʝʨʘʪʫʨʝ (Hardy et 

al., 2006; Mazur, 1997; Tomita, 2008; Yin, Tomita & Shavelson, 2013). 

ʊʨʝʙʘ ʥʘʧʦʤʝʥʫʪʠ ʜʘ ʿʝ ʜʦʜʘʪʥʦ, ʪʦʢʦʤ ʛʣʘʚʥʦʛ ʜʝʣʘ ʠʩʪʨʘʞʠʚʘˁʘ, ʫ ʬʘʟʠ ʠʥʪʝʨʚʝʥʮʠʿʝ, ʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ, ʩʧʨʦʚʝʜʝʥʦ ʠʩʧʠʪʠʚʘˁʝ ʤʦʛʫ˂ʥʦʩʪʠ ʧʦʙʦˀʰʘˁʘ ʧʦʩʪʠʛʥʫ˂ʘ 

ʫʯʝʥʠʢʘ ʪʦʢʦʤ ʨʘʟʣʠʯʠʪʠʭ ʬʘʟʘ ʧʨʝʜʚʠʜʠ-ʧʦʩʤʘʪʨʘʿ-ʦʙʿʘʩʥʠ ʘʢʪʠʚʥʦʩʪʠ ʜʝʤʦʥʩʪʨʘʮʠʿʝ 

ʩʠʣʝ ʧʦʪʠʩʢʘ ʜʠʨʝʢʪʥʠʤ ʧʦʜʩʪʠʮʘˁʝʤ ʚʨʰˁʘʯʢʝ ʠʥʪʝʨʘʢʮʠʿʝ, ʦʜʥʦʩʥʦ ʧʨʠʤʝʥʦʤ Peer 

instruction ʥʘʩʪʘʚʥʝ ʩʪʨʘʪʝʛʠʿʝ.  

4) ʋ ʬʠʥʘʣʥʦʿ ʬʘʟʠ ʠʩʪʨʘʞʠʚʘˁʘ, ʥʘ ʦʩʥʦʚʫ ʧʨʠʢʫʧˀʝʥʠʭ ʠ ʦʜʛʦʚʘʨʘʿʫ˂ ʠʤ ʪʝʭʥʠʢʘʤʘ 

ʦʙʨʘʹʝʥʠʭ ʧʦʜʘʪʘʢʘ, ʧʨʠʤʝˁʝʥʘ ʿʝ ʢʦʤʧʘʨʘʪʠʚʥʘ ʤʝʪʦʜʘ ï ʫʧʦʨʝʹʠʚʘˁʝ ʝʬʝʢʘʪʘ 

ʪʨʘʜʠʮʠʦʥʘʣʥʝ ʥʘʩʪʘʚʝ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʛ ʤʦʜʝʣʘ ʘʢʪʠʚʥʦʛ ʫʯʝˁʘ ʥʘ ʧʨʝʚʘʟʠʣʘʞʝˁʝ 

ʫʯʝʥʠʯʢʠʭ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʦ ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ ʪʝʣʘ, ʢʘʦ ʠ ʥʘ ʢʚʘʣʠʪʝʪ ʠ 
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ʪʨʘʿʥʦʩʪ ʟʥʘˁʘ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ. ʆʩʠʤ ʪʦʛʘ, ʠʟʚʝʜʝʥʠ ʩʫ ʟʘʢˀʫʯʮʠ 

ʠʟ ʜʦʜʘʪʥʦʛ ʠʩʪʨʘʞʠʚʘˁʘ ʦ ʤʦʛʫ˂ʥʦʩʪʠʤʘ ʧʦʙʦˀʰʘˁʘ ʫʯʝʥʠʯʢʠʭ ʧʦʩʪʠʛʥʫ˂ʘ ʫ ʧʦʿʝʜʠʥʠʤ 

ʬʘʟʘʤʘ ʧʨʝʜʚʠʜʠ-ʧʦʩʤʘʪʨʘʿ-ʦʙʿʘʩʥʠ ʘʢʪʠʚʥʦʩʪʠ ʜʝʤʦʥʩʪʨʘʮʠʿʝ ʜʝʣʦʚʘˁʘ ʩʠʣʝ ʧʦʪʠʩʢʘ 

ʧʨʠʤʝʥʦʤ Peer instruction ʥʘʩʪʘʚʥʝ ʩʪʨʘʪʝʛʠʿʝ. ʋ ʪʦʤ ʮʠˀʫ ʫʧʦʨʝʹʠʚʘʥ ʿʝ ʢʚʘʣʠʪʝʪ 

ʫʯʝʥʠʯʢʠʭ ʦʜʛʦʚʦʨʘ ʧʨʝ ʠ ʥʘʢʦʥ ʜʠʩʢʫʩʠʿʝ ʫ ʤʘʣʠʤ ʛʨʫʧʘʤʘ. 
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3.5. ʋʟʦʨʘʢ ʠʩʪʨʘʞʠʚʘˁʘ 

ʋʟʦʨʘʢ ʠʩʪʨʘʞʠʚʘˁʘ ʙʠʦ ʿʝ ʧʨʠʛʦʜʘʥ (ɹaʥʹʫʨ & ʇoʪʢoˁaʢ, 1999). ʀʩʧʠʪʠʚʘʥʠ ʩʫ ʫʯʝʥʠʮʠ 

ʜʚʝ ʦʩʥʦʚʥʝ ʰʢʦʣʝ ʩʘ ʪʝʨʠʪʦʨʠʿʝ ʋʞʠʮʘ (ʪʘʙʝʣʘ 7). ɼʚʝ ʰʢʦʣʝ ʪʨʝʪʠʨʘʥʝ ʩʫ ʢʘʦ ʮʝʣʠʥʘ 

ʢʘʜʘ ʩʫ ʫʯʝʥʠʮʠ ʩʚʨʩʪʘʚʘʥʠ ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʫ ʠ ʢʦʥʪʨʦʣʥʫ ʛʨʫʧʫ, ʪʘʢʦ ʜʘ ʩʫ ʦʜʝˀʝˁʘ 

ʢʦʿʘ ʩʫ ʫʰʣʘ ʫ ʩʘʩʪʘʚ ʜʚʝ ʛʨʫʧʝ ʥʘʩʫʤʠʯʥʦ ʠʟʘʙʨʘʥʘ ʠʟ ʟʘʿʝʜʥʠʯʢʦʛ ʫʟʦʨʢʘ ʦʜʝˀʝˁʘ ʪʠʭ 

ʰʢʦʣʘ.  

ʋ ʠʩʪʨʘʞʠʚʘˁʫ ʿʝ ʫʯʝʩʪʚʦʚʘʣʦ 153 ʫʯʝʥʠʢʘ ʩʝʜʤʦʛ ʨʘʟʨʝʜʘ (78 ʜʝʯʘʢʘ ʠ 75 ʜʝʚʦʿʯʠʮʘ), ʧʨʠ 

ʯʝʤʫ ʿʝ ʢʦʥʪʨʦʣʥʫ ʛʨʫʧʫ ʯʠʥʠʣʦ ʿʝ 79, ʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʫ 74 ʫʯʝʥʠʢʘ.  

ʊAɹɽʃɸ 7.  ɹʨʦʿ ʫʯʝʥʠʢʘ ʠ ʦʜʝˀʝˁʘ ʫ ʢʦʥʪʨʦʣʥʦʿ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ  

ʅʘʟʠʚ ʰʢʦʣʝ 

ɹʨʦʿ ʫʯʝʥʠʢʘ ʠ ʙʨʦʿ ʦʜʝˀʝˁʘ 

ʂʦʥʪʨʦʣʥʘ ʛʨʫʧʘ ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʘ ʛʨʫʧʘ 

ʆʐ Ăʉʣʦʙʦʜʘʥ ʉʝʢʫʣʠ˂ñ 25 (1) 49 (2) 

ʆʐ Ăʅʘʜʘ ʄʘʪʠ˂ñ 54 (2) 25 (1) 

ʋʢʫʧʥʦ 79 (3) 74 (3) 

 

ʂʘʦ ʰʪʦ ʿʝ ʧʦʤʝʥʫʪʦ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʘ ʠ ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ ʫʿʝʜʥʘʯʝʥʝ ʩʫ ʫ ʧʦʛʣʝʜʫ ʦʧʰʪʝʛ 

ʫʩʧʝʭʘ ʠ ʦʮʝʥʝ ʠʟ ʬʠʟʠʢʝ ʥʘ ʧʦʣʫʛʦʜʠʰʪʫ. ʇʦʨʝʜ ʪʦʛʘ ʘʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ ʧʦʢʘʟʘʣʘ ʿʝ ʜʘ 

ʥʠʩʫ ʥʘʹʝʥʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʠʟʤʝʹʫ ʜʚʝ ʛʨʫʧʝ ʫ ʧʦʛʣʝʜʫ ʩʪʝʧʝʥʘ 

ʢʦʛʥʠʪʠʚʥʦʛ ʨʘʟʚʦʿʘ ʫʯʝʥʠʢʘ ʤʝʨʝʥʦʛ BLOT ʪʝʩʪʦʤ, ʥʠʪʠ ʩʫ ʫʪʚʨʹʝʥʝ ʨʘʟʣʠʢʝ ʫ ʚʝʟʠ 

ʦʙʨʘʟʦʚʥʦʛ ʩʪʘʪʫʩʘ ʨʦʜʠʪʝˀʘ ʫʯʝʥʠʢʘ ʦʚʝ ʜʚʝ ʛʨʫʧʝ. 
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3.6. ʀʥʩʪʨʫʤʝʥʪʠ ʠʩʪʨʘʞʠʚʘˁʘ 

3.6.1. ɹʦʥʜʦʚ ʪʝʩʪ ʣʦʛʠʯʢʠʭ ʦʧʝʨʘʮʠʿʘ (BLOT) 

ɿʘ ʠʩʧʠʪʠʚʘˁʝ ʥʠʚʦʘ ʨʘʟʚʠʿʝʥʦʩʪʠ ʬʦʨʤʘʣʥʠʭ ʦʧʝʨʘʮʠʿʘ ʢʦʨʠʰ˂ʝʥ ʿʝ ɹʦʥʜʦʚ ʪʝʩʪ 

ʣʦʛʠʯʢʠʭ ʦʧʝʨʘʮʠʿʘ (Bondôs Logical Operations Test - BLOT). ʋ ʧʠʪʘˁʫ ʿʝ ʦʨʠʛʠʥʘʣʥʠ ʪʝʩʪ, 

ʧʨʝʚʝʜʝʥ ʥʘ ʩʨʧʩʢʠ ʿʝʟʠʢ (Stepanoviĺ, 2004.) ʊʝʩʪ ʿʝ ʚʠʰʝ ʧʫʪʘ ʢʦʨʠʰ˂ʝʥ ʫ ʥʘʰʦʿ ʩʨʝʜʠʥʠ 

ʠ ʧʦʢʘʟʘʣʦ ʩʝ ʜʘ ʫ ʧʦʪʧʫʥʦʩʪʠ ʦʜʛʦʚʘʨʘ ʠʟʚʦʨʥʦʿ ʝʥʛʣʝʩʢʦʿ ʚʝʨʟʠʿʠ ʪʝʩʪʘ (Stepanoviĺ, 2004; 

Stepanoviĺ, 2007). ʉʧʝʮʠʬʠʯʥʦʩʪ ʦʚʦʛ ʪʝʩʪʘ ʿʝ ʫ ʪʦʤʝ ʰʪʦ ʿʝ ʜʠʨʝʢʪʥʦ ʠʟʚʝʜʝʥ ʠʟ 

ʇʠʿʘʞʝʦʚʦʛ ʪʝʦʨʠʿʩʢʦʛ ʢʦʥʮʝʧʪʘ ʩʪʘʜʠʿʫʤʘ ʬʦʨʤʘʣʥʠʭ ʦʧʝʨʘʮʠʿʘ. ʏʠʥʠ ʛʘ 35 ʧʠʪʘˁʘ ʩʘ 

ʚʠʰʝʩʪʨʫʢʠʤ ʠʟʙʦʨʦʤ ʢʦʿʘ ʫ ʧʦʪʧʫʥʦʩʪʠ ʦʜʛʦʚʘʨʘʿʫ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘʤʘ ʦʚʦʛ ʨʘʟʚʦʿʥʦʛ 

ʩʪʘʜʠʿʫʤʘ ʠ ʣʦʛʠʯʢʦ-ʤʘʪʝʤʘʪʠʯʢʦʤ ʤʦʜʝʣʫ ʢʦʿʠʤ ʛʘ ʿʝ ʇʠʿʘʞʝ ʧʨʝʜʩʪʘʚʠʦ. ɱʦʰ ʿʝʜʥʘ 

ʚʘʞʥʘ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʚʦʛ ʪʝʩʪʘ, ʟʙʦʛ ʢʦʿʝ ʿʝ ʠ ʦʜʘʙʨʘʥ, ʩʘʩʪʦʿʠ ʩʝ ʫ ʪʦʤʝ ʜʘ ʦʙʫʭʚʘʪʘ ʨʘʥʝ 

ʬʘʟʝ ʨʘʟʚʦʿʘ ʬʦʨʤʘʣʥʠʭ ʦʧʝʨʘʮʠʿʘ ʰʪʦ ʛʘ ʯʠʥʠ ʧʦʛʦʜʥʠʤ ʟʘ ʧʨʠʤʝʥʫ ʫ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ.  

ɺʠʰʝ ʦ ʪʝʩʪʫ ʤʦʞʝ ʩʝ ʚʠʜʝʪʠ ʫ ʨʘʜʫ ʀʚʘʥʝ ʉʪʝʧʘʥʦʚʠ˂  ʠʟ 2007. ʛʦʜʠʥʝ, ʘ ʩʘʤ ʪʝʩʪ ʜʘʪ ʿʝ 

ʢʘʦ ʇʨʠʣʦʛ 3-1 ʫ ʦʜʝˀʢʫ 6.4. 

3.6.2. ʄʦʜʠʬʠʢʦʚʘʥʠ ʜʠʿʘʛʥʦʩʪʠʯʢʠ ʪʝʩʪ ʦ ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ ʪʝʣʘ 

ʇʨʝ ʠ ʥʘʢʦʥ ʨʝʘʣʠʟʘʮʠʿʝ ʥʘʩʪʘʚʝ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ ʧʨʠʤʝˁʝʥ ʿʝ 

ʤʦʜʠʬʠʢʦʚʘʥʠ ʜʠʿʘʛʥʦʩʪʠʯʢʠ ʪʝʩʪ ʟʘ ʫʪʚʨʹʠʚʘˁʝ ʧʨʠʩʫʩʪʚʘ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʦ 

ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ ʪʝʣʘ. ʈʝʯ ʿʝ ʦ ʪʝʩʪʫ ʢʦʿʠ ʿʝ ʥʘʩʪʘʦ ʤʦʜʠʬʠʢʦʚʘˁʝʤ ʜʠʿʘʛʥʦʩʪʠʯʢʦʛ ʪʝʩʪʘ 

ʢʦʿʠ ʿʝ ʨʘʟʚʠʣʘ ɱʠʥ ʩʘ ʩʘʨʘʜʥʠʮʠʤʘ ʥʘʢʦʥ ʦʙʠʤʥʦʛ ʠʩʪʨʘʞʠʚʘˁʘ (Yin, Tomita & Shavelson, 

2008).  

ʇʦʟʥʘʪʦ ʿʝ ʜʘ ʫʧʨʢʦʩ ʩʚʦʿʦʿ ʢʦʥʮʝʧʪʫʘʣʥʦʿ ʩʣʦʞʝʥʦʩʪʠ, ʧʣʠʚʘˁʝ ʠ ʪʦˁʝˁʝ ʪʝʣʘ 

ʧʨʝʜʩʪʘʚˀʘʿʫ ʚʝʦʤʘ ʫʦʙʠʯʘʿʝʥʝ ʬʝʥʦʤʝʥʝ ʪʘʢʦ ʜʘ ʚʝ˂ʠʥʘ ʫʯʝʥʠʢʘ ʠʤʘ ʦʜʨʝʹʝʥʘ ʠʩʢʫʩʪʚʘ ʠ 

ʩʦʧʩʪʚʝʥʝ Ăʪʝʦʨʠʿʝñ ʠʣʠ ʤʠʩʘʦʥʝ ʤʦʜʝʣʝ ʢʦʿʠʤʘ ʦʙʿʘʰˁʘʚʘ ʟʘʰʪʦ ʪʝʣʘ ʧʣʠʚʘʿʫ ʠʣʠ ʪʦʥʫ 

(Carey, 2000; Gang, 1995). ʅʘ ʦʩʥʦʚʫ ʠʩʪʨʘʞʠʚʘʯʢʝ ʣʠʪʝʨʘʪʫʨʝ ʠ ʩʪʫʜʠʿʝ ʢʦʿʘ ʿʝ ʦʙʫʭʚʘʪʠʣʘ 

ʧʨʝʢʦ 1000 ʫʯʝʥʠʢʘ ʩʪʘʨʠʿʠʭ ʨʘʟʨʝʜʘ ʦʩʥʦʚʥʝ ʰʢʦʣʝ ɱʠʥ ʿʝ ʩʘ ʩʘʨʘʜʥʠʮʠʤʘ ʠʟʜʚʦʿʠʣʘ 

ʜʝʩʝʪ ʥʘʿʯʝʰ˂ʠʭ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʦ ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ ʢʦʿʝ ʩʝ ʿʘʚˀʘʿʫ ʢʦʜ 

ʫʯʝʥʠʢʘ, ʘ ʢʦʿʝ ʤʦʞʝʤʦ ʬʦʨʤʫʣʠʩʘʪʠ ʥʘ ʩʣʝʜʝ˂ʠ ʥʘʯʠʥ:    

1) ɺʝʣʠʢʝ ʠ ʪʝʰʢʝ ʩʪʚʘʨʠ ʪʦʥʫ, ʘ ʤʘʣʝ ʠ ʣʘʢʝ ʧʣʠʚʘʿʫ;  

2) ʇʨʝʜʤʝʪʠ ʢʦʿʠ ʠʤʘʿʫ ʚʘʟʜʫʭʘ ʫ ʩʝʙʠ ʫʚʝʢ ʧʣʠʚʘʿʫ;  

3) ʐʫʧˀʝ ʩʪʚʘʨʠ ʪʦʥʫ;  

4) ʈʘʚʥʝ ʩʪʚʘʨʠ ʧʣʠʚʘʿʫ;  

5) ʆʰʪʨʘ ʠʚʠʮʘ ʧʨʝʜʤʝʪʘ ʯʠʥʠ ʜʘ ʦʥ ʧʦʪʦʥʝ;  
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6) ʇʨʝʜʤʝʪ ʫ ʚʝʨʪʠʢʘʣʥʦʤ ʧʦʣʦʞʘʿʫ ʪʦʥʝ, ʘ ʫ ʭʦʨʠʟʦʥʪʘʣʥʦʤ ʧʣʠʚʘ;  

7) ʇʨʝʜʤʝʪʠ ʦʜ ʪʚʨʜʦʛ ʤʘʪʝʨʠʿʘʣʘ ʪʦʥʫ, ʘ ʦʜ ʤʝʢʦʛ ʧʣʠʚʘʿʫ;  

8) ɼʦʧʫˁʘʚʘˁʝ ʤʘʪʝʨʠʿʘʣʦʤ ʢʦʿʠ ʧʣʠʚʘ ʧʦʤʘʞʝ ʪʝʰʢʠʤ ʩʪʚʘʨʠʤʘ ʜʘ ʧʣʠʚʘʿʫ;  

9) ɺʝʣʠʢʘ ʢʦʣʠʯʠʥʘ ʚʦʜʝ ʯʠʥʠ ʜʘ ʩʪʚʘʨʠ ʧʣʠʚʘʿʫ;  

10) ʃʝʧˀʠʚʘ ʪʝʯʥʦʩʪ ʯʠʥʠ ʜʘ ʩʪʚʘʨʠ ʧʣʠʚʘʿʫ. 

ʇʦʣʘʟʝ˂ʠ ʦʜ ʦʨʠʛʠʥʘʣʥʦʛ ʜʠʿʘʛʥʦʩʪʠʯʢʦʛ ʪʝʩʪʘ ʟʘ ʫʪʚʨʹʠʚʘˁʝ ʧʨʠʩʫʩʪʚʘ ʘʣʪʝʨʥʘʪʠʚʥʠʭ 

ʢʦʥʮʝʧʮʠʿʘ (Yin, Tomita & Shavelson, 2008), ʥʘʧʨʘʚˀʝʥ ʿʝ ʪʝʩʪ ʢʦʿʠ ʩʝ ʩʘʩʪʦʿʠ ʦʜ ʜʝʩʝʪ 

ʧʠʪʘˁʘ, ʧʨʘ˂ʝʥʠʭ ʠʣʫʩʪʨʘʮʠʿʘʤʘ, ʩʘ ʧʦʥʫʹʝʥʠʤ ʦʜʛʦʚʦʨʠʤʘ - ʧʣʠʚʘ ʠʣʠ ʪʦʥʝ. ʉʚʘʢʦ 

ʧʠʪʘˁʝ ʢʦʥʮʠʧʠʨʘʥʦ ʿʝ ʪʘʢʦ ʜʘ ʤʦʞʝ ʿʘʩʥʦ ʧʦʢʘʟʘʪʠ ʧʨʠʩʫʩʪʚʦ ʿʝʜʥʝ ʦʜ ʜʝʩʝʪ ʥʘʚʝʜʝʥʠʭ 

ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ.  

ɼʦʜʘʪʘʢ ʫ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ ʙʠʦ ʿʝ ʟʘʭʪʝʚ ʜʘ ʫʯʝʥʠʮʠ ʧʦʨʝʜ ʠʟʙʦʨʘ ʦʜʛʦʚʦʨʘ ʧʣʠʚʘ ʠʣʠ 

ʪʦʥʝ ʜʘʿʫ ˁʝʛʦʚʦ ʜʝʪʘˀʥʦ ʦʙʨʘʟʣʦʞʝˁʝ. ʅʘ ʦʚʘʿ ʥʘʯʠʥ ʩʝ ʤʦʛʫ ʜʦʙʠʪʠ ʧʦʫʟʜʘʥʠʿʠ ʧʦʜʘʮʠ 

ʦ ʫʯʝʥʠʯʢʦʤ ʨʝʟʦʥʦʚʘˁʫ ʫ ʜʘʪʦʿ ʩʠʪʫʘʮʠʿʠ (Furtak & Ruiz Primo, 2008). ʆʚʦ ʿʝ ʫʪʠʮʘʣʦ ʥʘ 

ʜʨʫʛʘʯʠʿʠ ʩʠʩʪʝʤ ʙʦʜʦʚʘˁʘ ʫʯʝʥʠʯʢʠʭ ʦʜʛʦʚʦʨʘ ʫ ʦʜʥʦʩʫ ʥʘ ʦʨʠʛʠʥʘʣʘʥʠ ʪʝʩʪ. ʅʘʠʤʝ, 

ʦʜʘʙʠʨ ʦʜʛʦʚʦʨʘ (ʧʣʠʚʘ ʠʣʠ ʪʦʥʝ) ʠ ʜʘʚʘˁʝ ʦʙʨʘʟʣʦʞʝˁʘ ʪʦʛ ʦʜʛʦʚʦʨʘ ʯʠʥʝ ʿʝʜʥʫ 

ʮʝʣʠʥʫ. ʄʦʛʫ˂ʝ ʢʘʪʝʛʦʨʠʿʝ ʫʯʝʥʠʯʢʠʭ ʦʜʛʦʚʦʨʘ ʩʫ: 

1. ʅʘʫʯʥʘ ʢʦʥʮʝʧʮʠʿʘ/ʦʙʿʘʰˁʝˁʝ (ʠʩʧʨʘʚʥʦ ʦʜʘʙʨʘʥ ʦʜʛʦʚʦʨ ʩʘ ʪʘʯʥʠʤ 

ʦʙʨʘʟʣʦʞʝˁʝʤ ʢʦʿʝ ʫʢˀʫʯʫʿʝ ʥʘʚʦʹʝˁʝ ʦʜʥʦʩʘ ʛʫʩʪʠʥʘ ʪʝʣʘ ʠ ʪʝʯʥʦʩʪʠ ʢʘʦ ʫʟʨʦʢʘ 

ʧʣʠʚʘˁʘ/ʪʦˁʝˁʘ ʪʝʣʘ);  

2. ɸʣʪʝʨʥʘʪʠʚʥʘ ʢʦʥʮʝʧʮʠʿʘ/ʦʙʿʘʰˁʝˁʝ (ʧʦʛʨʝʰʥʦ ʦʜʘʙʨʘʥ ʦʜʛʦʚʦʨ ʩʘ 

ʦʙʨʘʟʣʦʞʝˁʝʤ ʢʦʿʝ ʿʘʩʥʦ ʫʢʘʟʫʿʝ ʥʘ ʧʨʠʩʫʩʪʚʦ ʠʩʧʠʪʠʚʘʥʝ ʘʣʪʝʨʥʘʪʠʚʥʝ 

ʢʦʥʮʝʧʮʠʿʝ);  

3. ʇʦʛʨʝʰʘʥ ʦʜʛʦʚʦʨ (ʦʜʛʦʚʦʨ ʫʟ ʦʙʨʘʟʣʦʞʝˁʝ ʢʦʿʝ ʿʝ ʧʦʛʨʝʰʥʦ, ʘ ʥʠʿʝ ʘʣʪʝʨʥʘʪʠʚʥʘ 

ʢʦʥʮʝʧʮʠʿʘ ʠʣʠ ʦʜʛʦʚʦʨ ʩʘ ʦʙʨʘʟʣʦʞʝˁʝʤ ʢʦʿʝ ʫʢʘʟʫʿʝ ʥʘ ʥʝʫʚʘʞʘʚʘˁʝ ʫʩʣʦʚʘ 

ʟʘʜʘʪʢʘ); 

4. ʆʜʛʦʚʦʨʠ ʙʝʟ ʦʙʨʘʟʣʦʞʝˁʘ (ʦʜʘʙʨʘʥ ʿʝʜʘʥ ʦʜ ʜʚʘ ʧʦʥʫʹʝʥʘ ʦʜʛʦʚʦʨʘ ʙʝʟ ʜʘʚʘˁʘ 

ʙʠʣʦ ʢʘʢʚʦʛ ʦʙʨʘʟʣʦʞʝˁʘ). 

ʅʘ ʧʨʠʤʝʨ, ʫ ʧʨʚʦʤ ʟʘʜʘʪʢʫ ʜʠʿʘʛʥʦʩʪʠʯʢʦʛ ʪʝʩʪʘ ʧʨʠʢʘʟʘʥʘ ʿʝ ʩʢʠʮʘ ʧʨʝʜʤʝʪʘ ɸ ʠ ɹ ʢʦʿʠ 

ʧʣʠʚʘʿʫ ʥʘ ʚʦʜʠ (ʩʣʠʢʘ 6). ʆʜ ʫʯʝʥʠʢʘ ʩʝ ʪʨʘʞʠ ʜʘ ʦʜʛʦʚʦʨʝ ʰʪʘ ˂ʝ ʩʝ ʜʦʛʦʜʠʪʠ ʘʢʦ ʩʝ ʦʚʘ 

ʜʚʘ ʧʨʝʜʤʝʪʘ ʟʘʣʝʧʝ ʿʝʜʘʥ ʟʘ ʜʨʫʛʠ.  
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ʉʃʀʂɸ 6. ʇʨʠʤʝʨ ʠʣʫʩʪʨʘʮʠʿʝ ʥʘ ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ ʪʝʩʪʫ 

ʋʯʝʥʠʮʠ ʢʦʿʠ ʠʤʘʿʫ ʘʣʪʝʨʥʘʪʠʚʥʫ ʢʦʥʮʝʧʮʠʿʫ ʦ ʪʦʤʝ ʜʘ ʚʝʣʠʢʝ ʠ ʪʝʰʢʝ ʩʪʚʘʨʠ ʪʦʥʫ, ʘ 

ʤʘʣʝ ʠ ʣʘʢʝ ʧʣʠʚʘʿʫ, ʠʟʘʙʨʘ˂ʝ ʦʜʛʦʚʦʨ ʪʦʥʝ ʫʟ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʦʙʿʘʰˁʝˁʝ. ʋʯʝʥʠʮʠ ʢʦʿʠ 

ʠʤʘʿʫ ʥʘʫʯʥʦ ʩʭʚʘʪʘˁʝ ʧʣʠʚʘˁʘ ʠ ʪʦˁʝˁʘ ʪʝʣʘ ʠʟʘʙʨʘ˂ʝ ʦʜʛʦʚʦʨ ʧʣʠʚʘ ʜʘʿʫ˂ʠ ʦʙʿʘʰˁʝˁʝ 

ʢʦʿʝ ʫʢˀʫʯʫʿʝ ʥʘʚʦʹʝˁʝ ʦʜʥʦʩʘ ʛʫʩʪʠʥʘ ʪʝʣʘ ʠ ʪʝʯʥʦʩʪʠ. 

ʆʨʠʛʠʥʘʣʥʠ ʫʯʝʥʠʯʢʠ ʦʜʛʦʚʦʨʠ ʥʘ ʧʠʪʘˁʘ ʜʠʿʘʛʥʦʩʪʠʯʢʦʛ ʪʝʩʪʘ ʥʝʟʘʚʠʩʥʦ ʩʫ 

ʧʨʦʮʝˁʠʚʘʥʠ ʦʜ ʩʪʨʘʥʝ ʜʚʘ ʠʩʪʨʘʞʠʚʘʯʘ ʧʨʠ ʯʝʤʫ ʿʝ ʦʩʪʚʘʨʝʥ ʚʠʩʦʢ ʩʪʝʧʝʥ ʩʣʘʛʘˁʘ 

(98%). 

ʈʘʜʠ ʧʦʨʝʹʝˁʘ ʨʘʟʣʠʢʘ ʫ ʧʦʩʪʠʛʥʫ˂ʫ ʫʯʝʥʠʢʘ ʥʘ ʟʘʚʨʰʥʦʤ ʪʝʩʪʫ ʫ ʦʜʥʦʩʫ ʥʘ ʫʚʦʜʥʠ, 

ʩʚʘʢʦʿ ʢʘʪʝʛʦʨʠʿʠ ʫʯʝʥʠʯʢʠʭ ʦʜʛʦʚʦʨʘ ʧʨʠʜʨʫʞʝʥʝ ʩʫ ʚʨʝʜʥʦʩʪʠ ʦʜ 0 ʜʦ 3: ʆʜʛʦʚʦʨʠ ʙʝʟ 

ʦʙʨʘʟʣʦʞʝˁʘ ï 0; ʇʦʛʨʝʰʥʠ ʦʜʛʦʚʦʨʠ ï 1; ɸʣʪʝʨʥʘʪʠʚʥʝ ʢʦʥʮʝʧʮʠʿʝ ï 2 ʠ ʅʘʫʯʥʘ 

ʦʙʿʘʰˁʝˁʘ ï 3.  

ɼʦʜʘʪʥʦ, ʧʨʠʣʠʢʦʤ ʠʟʨʘʯʫʥʘʚʘˁʘ ʥʦʨʤʘʣʠʟʦʚʘʥʦʛ ʥʘʧʨʝʪʢʘ, ʚʨʝʜʥʦʩʪ 0 ʜʦʜʝˀʝʥʘ ʿʝ 

ʦʜʛʦʚʦʨʠʤʘ ʢʦʿʠ ʩʫ ʩʚʨʩʪʘʥʠ ʫ ʧʨʚʝ ʪʨʠ ʢʘʪʝʛʦʨʠʿʝ (ɹʝʟ ʦʙʨʘʟʣʦʞʝˁʘ, ʇʦʛʨʝʰʥʠ ʦʜʛʦʚʦʨʠ 

ʠ ɸʣʪʝʨʥʘʪʠʚʥʝ ʢʦʥʮʝʧʮʠʿʝ) ʜʦʢ ʿʝ ʯʝʪʚʨʪʦʿ ʢʘʪʝʛʦʨʠʿʠ, ʅʘʫʯʥʘ ʦʙʿʘʰˁʝˁʘ, ʜʦʜʝˀʝʥʘ 

ʚʨʝʜʥʦʩʪ 1. ʅʘ ʦʚʘʿ ʥʘʯʠʥ  ʦʤʦʛʫ˂ʝʥʦ ʿʝ ʜʘ ʩʝ ʫʪʚʨʜʠ ʩʪʚʘʨʥʠ ʥʘʧʨʝʜʘʢ ʥʘ ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ 

ʪʝʩʪʫ ʫ ʦʜʥʦʩʫ ʥʘ ʤʦʛʫ˂ʠ ʫ ʧʦʛʣʝʜʫ ʩʪʝʧʝʥʘ ʫʩʚʦʿʝʥʦʩʪʠ ʥʘʫʯʥʠʭ ʢʦʥʮʝʧʘʪʘ ʦ ʧʣʠʚʘˁʫ ʠ 

ʪʦˁʝˁʫ ʪʝʣʘ (Hake, 1998). 

ʅʘ ʫʚʦʜʥʦʤ ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ ʪʝʩʪʫ ʦʜ ʫʯʝʥʠʢʘ ʿʝ ʜʦʜʘʪʥʦ ʟʘʪʨʘʞʝʥʦ ʜʘ ʫʟ ʩʚʘʢʠ ʟʘʜʘʪʘʢ 

ʥʘʚʝʜʫ ʜʘ ʣʠ ʫ ʩʚʦʤ ʩʚʘʢʦʜʥʝʚʥʦʤ ʠʩʢʫʩʪʚʫ ʧʨʝʧʦʟʥʘʿʫ ʥʝʢʫ ʩʠʪʫʘʮʠʿʫ ʩʣʠʯʥʫ ʥʘʚʝʜʝʥʦʿ ʠ 

ʘʢʦ ʿʝ ʪʦ ʩʣʫʯʘʿ ʜʘ ʿʝ ʜʝʪʘˀʥʦ ʦʧʠʰʫ. ʋʯʝʥʠʯʢʠ ʦʜʛʦʚʦʨʠ ʥʘ ʦʚʦ ʧʠʪʘˁʝ ʩʚʨʩʪʘʚʘʥʠ ʩʫ ʫ 

ʿʝʜʥʫ ʦʜ ʯʝʪʠʨʠ ʢʘʪʝʛʦʨʠʿʝ: 

1. ʄʦʛʫ˂ʝ, ʨʝʣʝʚʘʥʪʥʦ ʠʩʢʫʩʪʚʦ; 

2. ʄʦʛʫ˂ʝ, ʥʝʨʝʣʝʚʘʥʪʥʦ ʠʩʢʫʩʪʚʦ; 

3. ʅʝʤʦʛʫ˂ʝ ʠʩʢʫʩʪʚʦ; 

4. ɹʝʟ ʠʩʢʫʩʪʚʘ. 

ʄʦʜʠʬʠʢʦʚʘʥʠ ʜʠʿʘʛʥʦʩʪʠʯʢʠ ʪʝʩʪ ʟʘ ʫʪʚʨʹʠʚʘˁʝ ʧʨʠʩʫʩʪʚʘ ʫʯʝʥʠʯʢʠʭ ʘʣʪʝʨʥʘʪʠʚʥʠʭ 

ʢʦʥʮʝʧʮʠʿʘ ʦ ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ ʪʝʣʘ ʜʘʪ ʿʝ ʫ ʮʝʣʠʥʠ ʢʘʦ ʇʨʠʣʦʛ 3-2 ʫ ʦʜʝˀʢʫ 6.5. 
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3.6.3. ʈʘʜʥʠ ʣʠʩʪ: ʂʨʠʪʠʯʢʘ ʧʨʦʮʝʥʘ ʨʝʰʝˁʘ ʨʘʯʫʥʩʢʦʛ ʟʘʜʘʪʢʘ ʠ ʦʪʢʨʠʚʘˁʝ 

ʛʨʝʰʢʝ 

ʅʘ ʧʦʩʣʝʜˁʝʤ ʯʘʩʫ ʬʘʟʝ ʠʥʪʝʨʚʝʥʮʠʿʝ ʧʨʦʚʝʨʘʚʘʥʘ ʿʝ ʧʨʠʤʝʥʘ ʟʥʘˁʘ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ 

ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ. ʋʯʝʥʠʮʠ ʦʙʝ ʛʨʫʧʝ ʨʝʰʘʚʘʣʠ ʩʫ ʥʝʢʣʘʩʠʯʥʝ ʟʘʜʘʪʢʝ ʦ ʦʚʠʤ 

ʬʝʥʦʤʝʥʠʤʘ. ɱʝʜʘʥ ʦʜ ˁʠʭ ʿʝ ʢʨʠʪʠʯʢʦ ʨʘʟʤʘʪʨʘˁʝ ʨʝʰʝˁʘ ʨʘʯʫʥʩʢʦʛ ʟʘʜʘʪʢʘ ʠ ʦʪʢʨʠʚʘˁʝ 

ʛʨʝʰʢʝ. 

ʆʪʢʨʠʚʘˁʝ ʠ ʢʦʨʝʢʮʠʿʘ ʛʨʝʰʢʝ ʿʝ ʚʘʞʥʘ ʞʠʚʦʪʥʘ ʠ ʧʨʦʬʝʩʠʦʥʘʣʥʘ ʚʝʰʪʠʥʘ ʥʝʦʧʭʦʜʥʘ ʟʘ 

ʫʩʧʝʰʥʦ ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ (Yeung et al., 2012). ʋʯʝˁʝ ʠʟ ʛʨʝʰʘʢʘ (Learning from errors) 

ʜʘʥʘʩ ʿʝ ʞʠʚʘ ʠʩʪʨʘʞʠʚʘʯʢʘ ʦʙʣʘʩʪ (A¶ino et al., 2014; Borasi, 1994; Grosse et al., 2007; 

Huelser et al., 2012; Ohlsson, 1996), ʘ ʠʩʪʨʘʞʠʚʘˁʘ ʧʦʢʘʟʫʿʫ ʜʘ ʨʘʟʣʠʯʠʪʠ ʪʠʧʦʚʠ ʟʘʜʘʪʘʢʘ 

ʫʩʤʝʨʝʥʠʭ ʥʘ ʦʪʢʨʠʚʘˁʝ ʛʨʝʰʢʝ ʤʦʛʫ ʠʤʘʪʠ ʚʘʞʥʫ ʫʣʦʛʫ ʫ ʥʘʩʪʘʚʠ ʬʠʟʠʢʝ ʠ ʤʘʪʝʤʘʪʠʢʝ 

(Cox et al., 2011; Heemsoth et al., 2014; Tsovaltzi et al., 2012; Urone, 1998; Yerushalmi et al., 

2013). 

ʋʯʝʥʠʮʠ ʩʫ ʜʦʙʠʣʠ ʨʘʜʥʠ ʣʠʩʪ ʢʦʿʠ ʩʘʜʨʞʠ ʪʝʢʩʪ ʟʘʜʘʪʢʘ, ˁʝʛʦʚʦ ʜʝʪʘˀʥʦ ʨʝʰʝˁʝ ʠ 

ʥʝʢʦʣʠʢʦ ʧʠʪʘˁʘ. ʆʜʘʙʨʘʥ ʿʝ ʩʣʝʜʝ˂ʠ ʟʘʜʘʪʘʢ: Ăʊʝʞʠʥʘ ʿʘʙʫʢʝ ʫ ʚʘʟʜʫʭʫ ʿʝ 2,9 N. 

ʋʨʦˁʝʥʘ ʫ ʚʦʜʫ, ʦʥʘ ʠʤʘ ʪʝʞʠʥʫ 0,9 N. ʂʦʣʠʢʘ ʿʝ ʛʫʩʪʠʥʘ ʪʝ ʿʘʙʫʢʝ?ñ (ʂʨʥʝʪʘ, 

ʉʪʝʚʘʥʦʚʠ˂ & ʊʦʰʦʚʠ˂, 2010). 

ɿʘʜʘʪʘʢ ʩʣʝʜʠ ʨʝʰʝˁʝ ʛʜʝ ʩʫ ʧʨʠʤʝˁʝʥʝ ʢʦʨʝʢʪʥʝ ʬʦʨʤʫʣʝ, ʘ ʨʘʯʫʥ ʠ ʤʝʨʥʝ ʿʝʜʠʥʠʮʝ ʩʫ 

ʠʩʧʨʘʚʥʠ (ʩʣʠʢʘ 7). ʄʝʹʫʪʠʤ, ʚʨʝʜʥʦʩʪʠ ʫ ʧʦʩʪʘʚʮʠ ʟʘʜʘʪʢʘ ʩʫ ʪʘʢʚʝ ʩʝ ʜʦʙʠʿʘ ʤʘʩʘ ʿʘʙʫʢʝ 

296 ʛʨʘʤʘ ʠ ʛʫʩʪʠʥʘ 1480 ʢʠʣʦʛʨʘʤʘ ʧʦ ʤʝʪʨʫ ʢʫʙʥʦʤ.  ɱʘʙʫʢʘ ʦʚʝ ʛʫʩʪʠʥʝ ʪʦʥʫʣʘ ʙʠ ʫ 

ʚʦʜʠ ʰʪʦ ʥʠʿʝ ʤʦʛʫ˂ʝ. 

ʆʜ ʫʯʝʥʠʢʘ ʿʝ ʟʘʪʨʘʞʝʥʦ ʜʘ ʧʨʦʮʝʥʝ ʜʘ ʣʠ ʿʝʜʥʘ ʧʨʦʩʝʯʥʘ, Ăʥʦʨʤʘʣʥʘñ ʿʘʙʫʢʘ ʤʦʞʝ ʠʤʘʪʠ 

ʠʟʨʘʯʫʥʘʪʫ ʤʘʩʫ ʠ ʛʫʩʪʠʥʫ ʠ ʜʘ ʜʝʪʘˀʥʦ ʦʙʨʘʟʣʦʞʝ ʩʚʦʿ ʦʜʛʦʚʦʨ. ʆʚʘʢʘʚ ʟʘʜʘʪʘʢ 

ʦʚʦʛʫ˂ʘʚʘ ʜʘ ʩʝ ʢʨʦʟ ʧʨʦʮʝʥʫ ʩʧʦʩʦʙʥʦʩʪʠ ʫʯʝʥʠʢʘ ʜʘ ʦʪʢʨʠʿʫ ʛʨʝʰʢʫ ʩʘʛʣʝʜʘ ʩʪʝʧʝʥ 

ʨʘʟʫʤʝʚʘˁʘ ʢʦʥʮʝʧʪʘ ʛʫʩʪʠʥʝ ʪʝʣʘ ʠ ʬʝʥʦʤʝʥʘ ʧʣʠʚʘˁʘ ʠ ʪʦˁʝˁʘ.  

ʆʨʠʛʠʥʘʣʥʠ ʫʯʝʥʠʯʢʠ ʦʜʛʦʚʦʨʠ ʥʘ ʧʠʪʘˁʘ ʜʘ ʣʠ ʿʝ ʤʦʛʫ˂ʝ ʜʘ ʿʝʜʥʘ ʧʨʦʩʝʯʥʘ ʿʘʙʫʢʘ ʠʤʘ 

ʠʟʘʯʫʥʘʪʫ ʤʘʩʫ ʠ ʛʫʩʪʠʥʫ ʩʚʨʩʪʘʚʘʥʠ ʩʫ ʫ ʿʝʜʥʫ ʦʜ ʢʘʪʝʛʦʨʠʿʘ (ʪʘʙʝʣʘ 8): 

A. ʆʜʛʦʚʦʨ ɼʘ ʙʝʟ ʦʙʨʘʟʣʦʞʝˁʘ; 

B. ʆʜʛʦʚʦʨ ʅʝ ʙʝʟ ʦʙʨʘʟʣʦʞʝˁʘ; 

C. ʆʜʛʦʚʦʨ ɼʘ ʫʟ ʧʦʛʨʝʰʥʦ ʦʙʨʘʟʣʦʞʝˁʝ; 

D. ʆʜʛʦʚʦʨ ʅʝ ʫʟ ʧʦʛʨʝʰʥʦ ʦʙʨʘʟʣʦʞʝˁʝ; 

E. ʆʜʛʦʚʦʨ ɼʘ ʫʟ ʧʦʟʠʚʘˁʝ ʥʘ ʧʨʝʪʭʦʜʥʦ ʠʩʢʫʩʪʚʦ; 
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F. ʆʜʛʦʚʦʨ ɼʘ ʫʟ ʧʦʟʠʚʘˁʝ ʥʘ ʢʦʨʝʢʪʘʥ ʧʦʩʪʫʧʘʢ ʨʝʰʘʚʘˁʘ ʟʘʜʘʪʢʘ; 

G. ʆʜʛʦʚʦʨ ʅʝ ʫʟ ʧʦʟʠʚʘˁʝ ʥʘ ʧʨʝʪʭʦʜʥʦ ʠʩʢʫʩʪʚʦ; 

H. ʆʜʛʦʚʦʨ ʅʝ ʫʟ ʥʘʫʯʥʦ ʦʙʿʘʰˁʝˁʝ. 

ʊɸɹɽʃɸ 8. ʂʘʪʝʛʦʨʠʿʝ ʫʯʝʥʠʯʢʠʭ ʦʜʛʦʚʦʨʘ ʧʨʠ ʧʨʦʮʝʥʠ ʤʘʩʝ ʠ ʛʫʩʪʠʥʝ  

ʂʘʪʝʛʦʨʠʿʘ A B C D E F G H 

ʆʜʛʦʚʦʨ ɼʘ ʅʝ ɼʘ ʅʝ ɼʘ ɼʘ ʅʝ ʅʝ 

ʆʙʿʘʰˁʝˁʝ 
ʙʝʟ 

ʦʙʿʘʰˁʝˁʘ 

ʧʦʛʨʝʰʥʦ 

ʦʙʿʘʰˁʝˁʝ 

ʧʨʝʪʭʦʜʥʦ 

ʠʩʢʫʩʪʚʦ 

ʠʩʧʨʘʚʘʥ 

ʧʦʩʪʫʧʘʢ 

ʧʨʝʪʭʦʜʥʦ 

ʠʩʢʫʩʪʚʦ 

ʥʘʫʯʥʦ  

ʦʙʿʘʰˁʝˁʝ 

 

 

ʉʃʀʂɸ 7.  ɿʘʜʘʪʘʢ ʠ ˁʝʛʦʚʦ ʨʝʰʝˁʝ 
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ʉʚʘʢʦʤ ʦʜʛʦʚʦʨʫ, ʦʜ ɸ ʜʦ H ʧʨʠʜʨʫʞʝʥʝ ʩʫ ʚʨʝʜʥʦʩʪʠ ʦʜ 0 ʜʦ 7, ʨʝʜʦʤ. 

ʈʘʜʥʠ ʣʠʩʪ ʫ ʮʝʣʠʥʠ ʜʘʪ ʿʝ ʢʘʦ ʇʨʠʣʦʛ 3-3 ʫ ʦʜʝˀʢʫ 6.6. 

3.6.4. ʈʘʜʥʠ ʣʠʩʪ: ɸʥʘʣʠʟʘ ʩʥʠʤʢʘ ʥʝʦʙʠʯʥʦʛ ʧʦʥʘʰʘˁʘ ʪʝʣʘ ʫ ʛʘʩʫ ʯʠʿʘ ʿʝ 

ʛʫʩʪʠʥʘ ʚʝ˂ʘ ʦʜ ʛʫʩʪʠʥʝ ʚʘʟʜʫʭʘ 

ɱʦʰ ʿʝʜʘʥ ʥʝʢʣʘʩʠʯʘʥ ʟʘʜʘʪʘʢ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ ʨʝʘʣʠʟʦʚʘʥ ʫ ʦʙʝ 

ʛʨʫʧʝ ʿʝʩʪʝ ʟʘʜʘʪʘʢ ʟʘʩʥʦʚʘʥ ʥʘ ʩʥʠʤʘʢʫ ʧʦʥʘʰʘˁʘ ʙʘʣʦʥʘ ʠ Ăʯʘʤʮʘñ ʦʜ ʘʣʫʤʠʥʠʿʫʤʩʢʝ 

ʬʦʣʠʿʝ ʫ ʛʘʩʫ ʯʠʿʘ ʿʝ ʛʫʩʪʠʥʘ ʚʝ˂ʘ ʦʜ ʛʫʩʪʠʥʝ ʚʘʟʜʫʭʘ. ʈʝʯ ʿʝ ʦ ʩʥʠʤʢʫ ĂSF6 denser than airñ 

ʥʘ ʧʦʨʪʘʣʫ www.fizik.si. ʅʘ ʧʨʚʠ ʧʦʛʣʝʜ, ʫʦʯʝʥʝ ʧʦʿʘʚʝ ʜʝʣʫʿʫ ʚʝʦʤʘ ʠʟʥʝʥʘʹʫʿʫ˂ʝ, ʛʦʪʦʚʦ 

ʥʝʩʪʚʘʨʥʦ (ʩʣʠʢʘ 8). 

 

ʉʃʀʂɸ 8.  ʇʦʥʘʰʘˁʝ ʙʘʣʦʥʘ ʠ Ăʯʘʤʮʘñ ʦʜ ʘʣʫʤʠʥʠʿʫʤʩʢʝ ʬʦʣʠʿʝ ʫ ʛʘʩʫ ʯʠʿʘ ʿʝ ʛʫʩʪʠʥʘ ʚʝ˂ʘ ʦʜ 

ʛʫʩʪʠʥʝ ʚʘʟʜʫʭʘ 

ʉʥʠʤʘʢ ʯʠʥʝ ʜʚʘ ʜʝʣʘ ʢʦʿʘ ʧʨʠʢʘʟʫʿʫ: a) ʧʦʥʘʰʘˁʝ ʙʘʣʦʥʘ ʠʩʧʫˁʝʥʦʛ ʚʘʟʜʫʭʦʤ ʥʘʿʧʨʝ ʫ 

ʧʦʩʫʜʠ ʩʘ ʚʘʟʜʫʭʦʤ, ʘ ʟʘʪʠʤ ʫ ʠʩʪʦʿ ʧʦʩʫʜʠ ʥʘʧʫˁʝʥʦʿ ʛʘʩʦʤ ʯʠʿʘ ʿʝ ʛʫʩʪʠʥʘ ʚʝ˂ʘ ʦʜ 

ʛʫʩʪʠʥʝ ʚʘʟʜʫʭʘ; ʙ) ʧʦʥʘʰʘˁʝ  ʯʘʤʮʘ ʦʜ ʘʣʫʤʠʥʠʿʫʤʩʢʝ ʬʦʣʠʿʝ ʫ ʧʦʩʫʜʠ ʩʘ ʠʩʪʠʤ ʛʘʩʦʤ, ʘ 

ʟʘʪʠʤ ʥʘʢʦʥ ʜʦʣʠʚʘˁa ʛʘʩʘ ʫ ʩʘʤ ʯʘʤʘʮ. ʆʜ ʫʯʝʥʠʢʘ ʿʝ ʟʘʪʨʘʞʝʥʦ ʜʘ ʦʙʿʘʩʥʝ ʫʦʯʝʥʝ ʧʦʿʘʚʝ 

ʋʯʝʥʠʯʢʠ ʦʜʛʦʚʦʨʠ ʩʚʨʩʪʘʚʘʥʠ ʩʫ ʫ ʿʝʜʥʫ ʦʜ ʩʣʝʜʝ˂ʠʭ ʢʘʪʝʛʦʨʠʿʘ: 

1. ɹʝʟ ʦʙʿʘʰˁʝˁʘ; 

2. ʇʦʛʨʝʰʥʦ ʦʙʿʘʰˁʝˁʝ; 

3. ʉʘʤʦ ʥʘʚʦʹʝˁʝ ʫʦʯʝʥʠʭ ʯʠˁʝʥʠʮʘ; 

4. ʀʩʧʨʘʚʥʦ ʦʙʿʘʰˁʝˁʝ. 

ʉʚʘʢʦʿ ʢʘʪʝʛʦʨʠʿʠ ʦʜʛʦʚʦʨʘ ʧʨʠʜʨʫʞʝʥʝ ʩʫ ʚʨʝʜʥʦʩʪʠ ʦʜ 0 ʜʦ 3, ʨʝʜʦʤ. 

ʈʘʜʥʠ ʣʠʩʪ ʿʝ ʜʘʪ ʢʘʦ ʇʨʠʣʦʛ 3-4 ʫ ʦʜʝˀʢʫ 6.7. 
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3.6.5. ʆʜʣʦʞʝʥʠ ʪʝʩʪ 

ʊʨʘʥʩʬʝʨ ʟʥʘˁʘ ʧʦʜʨʘʟʫʤʝʚʘ ʩʧʦʩʦʙʥʦʩʪ ʘʢʪʠʚʠʨʘˁʘ ʥʘʫʯʥʠʭ ʢʦʥʮʝʧʘʪʘ ʠ ˁʠʭʦʚʫ 

ʧʨʠʤʝʥʫ ʫ ʥʝʧʦʟʥʘʪʠʤ ʩʠʪʫʘʮʠʿʘʤʘ (Chena & Klahrb, 2008). ʆʩʠʤ ʙʣʠʩʢʦʛ ʪʨʘʥʩʬʝʨʘ ʢʘʢʘʚ 

ʿʝ ʟʘʭʪʝʚʘʥ ʥʘ ʢʨʘʿʫ ʩʝʢʚʝʥʮʠʿʝ ʫʯʝˁʘ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ, ʧʦʩʝʙʥʦ ʚʘʞʥʦ ʤʝʩʪʦ ʫ 

ʧʨʦʮʝˁʠʚʘˁʫ ʢʚʘʣʠʪʝʪʘ ʩʪʝʯʝʥʠʭ ʟʥʘˁʘ ʠʤʘ ʪʘʢʦʟʚʘʥʠ ʫʜʘˀʝʥʠ ʪʨʘʥʩʬʝʨ (Simons, 1999). 

ʊʨʠ ʤʝʩʝʮʘ ʥʘʢʦʥ ʨʝʘʣʠʟʘʮʠʿʝ ʥʘʩʪʘʚʝ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ 

ʠʩʧʠʪʘʥʠʮʠ ʦʙʝ ʛʨʫʧʝ ʨʝʰʘʚʘʣʠ ʩʫ ʪʝʩʪ ʢʦʿʠ ʧʨʝʜʩʪʘʚʘˀ ʥʠʟ ʢʦʥʮʝʧʪʫʘʣʥʠʭ ʟʘʜʘʪʘʢʘ 

ʨʘʟʣʠʯʠʪʦʛ ʩʪʝʧʝʥʘ ʩʣʦʞʝʥʦʩʪʠ, ʩʘʪʘʚˀʝʥ ʥʘ ʦʩʥʦʚʫ ʨʝʣʝʚʘʥʪʥʝ ʣʠʪʝʨʘʪʫʨʝ (Hardy et al., 

2006; Mazur, 1997; Tomita, 2008; Yin, Tomita & Shavelson, 2013).  

ɿʘ ʫʩʧʝʰʥʦ ʨʝʰʘʚʘˁʝ ʧʨʚʦʛ ʟʘʜʘʪʢʘ (ʩʣʠʢʘ 9) ʥʝʦʧʭʦʜʥʦ ʿʝ ʜʘ ʫʯʝʥʠʮʠ ʧʨʠʤʝʥʝ ʟʥʘˁʝ ʦ 

ʪʦʤʝ ʜʘ ʩʠʣʘ ʧʦʪʠʩʢʘ ʟʘʚʠʩʠ ʦʜ ʟʘʧʨʝʤʠʥʝ ʧʦʪʦʧˀʝʥʦʛ ʪʝʣʘ, ʘʣʠ ʠ ʜʘ ʧʦʟʥʘʿʫ ʦʜʥʦʩ 

ʟʘʧʨʝʤʠʥʝ ʢʦʮʢʝ ʠ ˁʝʥʝ ʠʚʠʮʝ. ʅʘʠʤʝ, ʥʘ ʩʣʠʮʠ ʩʫ ʧʨʠʢʘʟʘʥʝ ʜʚʝ ʢʦʮʢʝ ʯʠʿʝ ʩʫ ʠʚʠʮʝ 1cm 

ʠ 3cm. ʋʯʝʥʠʮʠ ʪʨʝʙʘ ʜʘ ʦʜʘʙʝʨʫ ʿʝʜʘʥ ʦʜ ʧʦʥʫʹʝʥʠʭ ʠʩʢʘʟʘ ʢʦʿʠʤʘ ʩʝ ʫʧʦʨʝʹʫʿʫ ʩʠʣʝ 

ʧʦʪʠʩʢʘ ʢʦʿʝ ʜʝʣʫʿʫ ʥʘ ʢʦʮʢʝ ʢʘʜʘ ʩʝ ʧʦʪʦʧʝ ʫ ʚʦʜʫ ʠ ʜʘ ʥʘʚʝʜʫ ʦʙʿʘʰˁʝˁʝ.  

 

ʉʃʀʂɸ 9. ʇʨʚʠ ʟʘʜʘʪʘʢ ʦʜʣʦʞʝʥʦʛ ʪʝʩʪʘ 

ɼʨʫʛʠ ʟʘʜʘʪʘʢ ʪʘʢʦʹʝ ʿʝ ʧʨʘ˂ʝʥ ʠʣʫʩʪʨʘʮʠʿʦʤ ʠ ʩʘʩʪʦʿʠ ʩʝ ʠʟ ʜʚʘ ʜʝʣʘ. ʋ ʦʙʘ ʩʣʫʯʘʿʘ 

ʧʨʠʢʘʟʘʥʘ ʿʝ ʢʦʮʢʘ ʦʜʨʝʹʝʥʝ ʤʘʩʝ ʢʦʿʘ ʣʝʙʜʠ ʧʦʜ ʚʦʜʦʤ ʠ ʥʠʟ ʢʦʮʢʠ ʟʘ ʢʦʿʝ ʪʨʝʙʘ ʦʜʨʝʜʠʪʠ 

ʜʘ ʣʠ ʠʩʧʣʠʚʘʚʘʿʫ ʠʣʠ ʪʦʥʫ ʢʘʜʘ ʩʝ ʩʧʫʩʪʝ ʫ ʚʦʜʫ. ʋ ʧʨʚʦʤ ʩʣʫʯʘʿʫ ʟʘʧʨʝʤʠʥʘ ʩʚʠʭ ʢʦʮʢʠ 

ʿʝ ʠʩʪʘ, ʘ ʤʘʩʝ ʩʫ ʨʝʟʣʠʯʠʪʝ (ʩʣʠʢʘ 10ɸ).  
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ʉʃʀʂɸ 10ɸ . ɼʨʫʛʠ ʟʘʜʘʪʘʢ ʦʜʣʦʞʝʥʦʛ ʪʝʩʪʘ (A) 

ʋ ʜʨʫʛʦʤ ʩʣʫʯʘʿʫ ʤʘʩʘ ʩʚʠʭ ʢʦʮʢʠ ʿʝ ʩʪʘʣʥʘ, ʘʣʠ ʩʫ ʟʘʧʨʝʤʠʥʝ ʨʘʟʣʠʯʠʪʝ (ʩʣʠʢʘ 10ɹ). ɼʘ 

ʙʠ ʠʩʧʨʘʚʥʦ ʨʝʰʠʣʠ ʟʘʜʘʪʘʢ ʫʯʝʥʠʮʠ ʤʦʨʘʿʫ ʧʦʟʥʘʚʘʪʠ ʫʩʣʦʚʝ ʟʘ ʧʣʠʚʘˁʝ, ʣʝʙʜʝˁʝ ʠ 

ʪʦˁʝˁʝ ʪʝʣʘ ʠ ʨʘʟʫʤʝʪʠ ʢʦʥʮʝʧʪ ʛʫʩʪʠʥʝ. ʊʘʢʦʹʝ, ʦʙʨʘʟʣʦʞʝˁʘ ʦʜʛʦʚʦʨʘ ʫ ʦʚʦʤ ʧʠʪʘˁʫ 

ʤʦʛʫ ʿʘʩʥʦ ʧʦʢʘʟʘʪʠ ʧʨʠʩʫʩʪʚʦ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʦ ʚʝʣʠʯʠʥʠ ʪʝʣʘ ʢʘʦ ʫʟʨʦʢʫ 

ʧʣʠʚʘˁʘ ʦʜʥʦʩʥʦ ʪʦˁʝˁʘ ʪʝʣʘ. 

 

ʉʃʀʂɸ 10ɹ . ɼʨʫʛʠ ʟʘʜʘʪʘʢ ʦʜʣʦʞʝʥʦʛ ʪʝʩʪʘ (ɹ) 

ʋ ʪʨʝ˂ʝʤ ʟʘʜʘʪʢʫ (ʩʣʠʢʘ 11) ʧʨʠʢʘʟʘʥʦ ʿʝ ʜʨʚʝʥʦ ʜʫʛʤʝ ʠ ʧʦʥʫʹʝʥʦ ʥʝʢʦʣʠʢʦ ʦʜʛʦʚʦʨʘ ʢʦʿʠ 

ʦʧʠʩʫʿʫ ˁʝʛʦʚʦ ʧʦʥʘʰʘˁʝ ʢʘʜʘ ʩʝ ʩʪʘʚʠ ʫ ʚʦʜʫ. ʆʜʘʙʨʘʥʠ ʦʜʛʦʚʦʨ ʿʘʩʥʦ ʧʦʢʘʟʫʿʝ 

ʨʘʟʫʤʝʚʘˁʝ ʫʩʣʦʚʘ ʟʘ ʧʣʠʚʘˁʝ ʪʝʣʘ ʠʣʠ ʧʨʠʩʫʩʪʚʦ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʃʘʢʝ ʩʪʚʘʨʠ 

ʧʣʠʚʘʿʫ ʦʜʥʦʩʥʦ ʇʨʝʜʤʝʪʠ ʩʘ ʰʫʧˀʠʥʘʤʘ ʪʦʥʫ. 

 

ʉʃʀʂɸ 11. ʊʨʝ˂ʠ ʟʘʜʘʪʘʢ ʦʜʣʦʞʝʥʦʛ ʪʝʩʪʘ 

ʋ ʯʝʪʚʨʪʦʤ ʟʘʜʘʪʢʫ (ʩʣʠʢʘ 12) ʧʨʠʢʘʟʝʥʝ ʩʫ ʜʚʝ ʢʫʛʣʝ ʠʩʪʝ ʟʘʧʨʝʤʠʥʝ, ʘʣʠ ʦʜ ʨʘʟʣʠʯʠʪʠʭ 

ʤʘʪʝʨʠʿʘʣʘ. ʂʫʛʣʘ ɸ ʣʝʙʜʠ ʠʩʧʦʜ ʧʦʚʨʰʠʥʝ ʪʝʯʥʦʩʪʠ, ʜʦʢ ʿʝ ʢʫʛʣʘ ɹ ʿʝ ʠʩʧʣʠʚʘʣʘ. ʆʜ 
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ʫʯʝʥʠʢʘ ʩʝ ʪʨʘʞʠ ʜʘ ʦʜʘʙʝʨʫ ʥʘ ʢʦʿʫ ʢʫʛʣʫ ʜʝʣʫʿʝ ʚʝ˂ʘ ʩʠʣʘ ʧʦʪʠʩʢʘ ʫ ʪʦʤ ʪʨʝʥʫʪʢʫ ʠ ʜʘ 

ʦʙʨʘʟʣʦʞʝ ʩʚʦʿ ʦʜʛʦʚʦʨ. 

 

ʉʃʀʂɸ 12. ʏʝʪʚʨʪʠ ʟʘʜʘʪʘʢ ʦʜʣʦʞʝʥʦʛ ʪʝʩʪʘ 

ʇʝʪʠ ʟʘʜʘʪʘʢ (ʩʣʠʢʘ 13) ʩʘʜʨʞʠ ʦʧʠʩ ʠ ʠʣʫʩʪʨʘʮʠʿʫ ʦʛʣʝʜʘ ʢʦʿʠʤ ʩʝ ʜʝʤʦʥʩʪʨʠʨʘ ʜʝʣʦʚʘˁʝ 

ʩʠʣʝ ʧʦʪʠʩʢʘ ʫ ʚʘʟʜʫʭʫ ʠ ʧʨʝʜʩʪʘʚˀʘ ʥʘʿʩʣʦʞʝʥʠʿʝ ʧʠʪʘˁʝ ʥʘ ʦʚʦʤ ʪʝʩʪʫ. ɿʘʭʪʝʚʘ 

ʨʘʟʫʤʝʚʘˁʝ ʢʦʥʮʝʧʪʘ ʩʠʣʝ ʧʦʪʠʩʢʘ ʫ ʛʘʩʫ, ʧʦʟʥʘʚʘˁʝ ʦʜʥʦʩʘ ʩʠʣʘ ʢʦʿʝ ʜʝʣʫʿʫ ʥʘ ʪʝʣʦ ʠ 

ʫʩʣʦʚʘ ʟʘ ʨʘʚʥʦʪʝʞʫ ʧʦʣʫʛʝ.  

 

ʉʃʀʂɸ 13. ʇʝʪʠ ʟʘʜʘʪʘʢ ʦʜʣʦʞʝʥʦʛ ʪʝʩʪʘ 
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ʇʨʝʜʩʪʘʚˀʝʥʘ ʿʝ ʧʦʣʫʛʘ ʥʘ ʢʦʿʫ ʩʫ ʦʢʘʯʝʥʠ ʤʘʣʘ ʤʝʪʘʣʥʘ ʢʫʛʣʘ ʠ ʚʝ˂ʠ ʩʪʘʢʣʝʥʠ ʙʘʣʦʥ. ɼʦʢ 

ʩʝ ʪʝʣʘ ʥʘʣʘʟʝ ʫ ʚʘʟʜʫʭʫ, ʧʦʣʫʛʘ ʿʝ ʫ ʨʘʚʥʦʪʝʞʠ. ʂʘʜʘ ʩʝ ʩʠʩʪʝʤ ʩʪʘʚʠ ʧʦʜ ʩʪʘʢʣʝʥʦ ʟʚʦʥʦ ʠ 

ʧʦʤʦ˂ʫ ʚʘʢʫʫʤ ʧʫʤʧʝ ʠʟʚʫʯʝ ʚʘʟʜʫʭ, ʨʘʚʥʦʪʝʞʘ ʧʦʣʫʛʝ ʩʝ ʥʘʨʫʰʠ. ʆʜ ʫʯʝʥʠʢʘ ʩʝ ʟʘʭʪʝʚʘ 

ʜʘ ʦʙʿʘʩʥʝ ʟʘʰʪʦ ʿʝ ʧʦʣʫʛʘ ʫ ʨʘʚʥʦʪʝʞʠ ʫ ʚʘʟʜʫʭʫ, ʘ ʫ ʚʘʢʫʫʤʫ ʥʠʿʝ. 

ʈʝʟʫʣʪʘʪʠ ʫʯʝʥʠʢʘ ʥʘ ʪʝʩʪʫ ʠʟʨʘʞʝʥʠ ʩʫ ʢʘʦ ʧʨʦʮʝʥʘʪ ʦʩʚʦʿʝʥʠʭ ʙʦʜʦʚʘ. ʊʝʩʪ ʫ ʮʝʣʠʥʠ ʜʘʪ 

ʿʝ ʢʘʦ ʇʨʠʣʦʛ 3-5 ʫ ʦʜʝˀʢʫ 6.8. 

3.6.6. ʈʘʜʥʠ ʣʠʩʪ: ʇʨʝʜʚʠʜʠ-ʧʦʩʤʘʪʨʘʿ-ʦʙʿʘʩʥʠ ʘʢʪʠʚʥʦʩʪ ʜʝʤʦʥʩʪʨʘʮʠʿʝ ʩʠʣʝ 

ʧʦʪʠʩʢʘ 

ʈʝʯ ʿʝ ʦ ʠʥʩʪʨʫʤʝʥʪʫ ʧʨʠʤʝˁʝʥʦʤ ʩʘʤʦ ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ ʪʦʢʦʤ ʧʨʝʜʚʠʜʠ-

ʧʦʩʤʘʪʨʘʿ-ʦʙʿʘʩʥʠ ʘʢʪʠʚʥʦʩʪʠ ʜʝʤʦʥʩʪʨʘʮʠʿʝ ʩʠʣʝ ʧʦʪʠʩʢʘ, ʘ ʫ ʮʠˀʫ ʠʩʧʠʪʠʚʘˁʘ ʤʦʛʫ˂ʥʦʛ 

ʧʦʟʠʪʠʚʥʦʛ ʝʬʝʢʪʘ ʨʘʟʤʝʥʝ ʤʠʰˀʝˁʘ ʫ ʤʘʣʠʤ ʛʨʫʧʘʤʘ ʥʘ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʪʦʢʦʤ 

ʧʦʿʝʜʠʥʠʭ ʬʘʟʘ ʦʚʝ ʘʢʪʠʚʥʦʩʪʠ ʫ ʦʜʥʦʩʫ ʥʘ ˁʠʭʦʚʘ ʠʥʜʠʚʠʜʫʘʣʥʘ ʧʨʝʜʚʠʹʘˁʘ ʠ 

ʦʙʿʘʰˁʝˁʘ. 

ʋ ʦʩʥʦʚʠ ʘʢʪʠʚʥʦʩʪʠ ʿʝ ʜʝʤʦʥʩʪʨʘʮʠʿʘ ʜʝʣʦʚʘˁʘ ʩʠʣʝ ʧʦʪʠʩʢʘ ʧʦʤʦ˂ʫ ʚʨʣʦ ʿʝʜʥʦʩʪʘʚʥʠʭ 

ʝʣʝʤʝʥʘʪʘ, ʢʘʦ ʰʪʦ ʩʫ ʜʝʯʠʿʠ ʙʘʣʦʥ ʠ ʧʨʦʚʠʜʥʘ ʧʦʩʫʜʘ ʩʘ ʚʦʜʦʤ (ʩʣʠʢʘ 14).  

 

ʉʃʀʂɸ 14.  ʇʨʝʜʚʠʜʠ-ʧʦʩʤʘʪʨʘʿ-ʦʙʿʘʩʥʠ ʘʢʪʠʚʥʦʩʪ: ʜʝʤʦʥʩʪʨʘʮʠʿʘ ʩʠʣʝ ʧʦʪʠʩʢʘ 

ʆʚʘ ʘʢʪʠʚʥʦʩʪ, ʦʩʠʤ ʰʪʦ ʿʝ ʧʦʪʧʫʥʦ ʧʨʠʣʘʛʦʹʝʥʘ ʯʝʩʪʦ ʩʠʨʦʤʘʰʥʠʤ ʰʢʦʣʩʢʠʤ 

ʫʯʠʦʥʠʮʘʤʘ, ʠʤʘ ʜʘʣʝʢʦ ʚʝ˂ʠ ʧʝʜʘʛʦʰʢʠ ʧʦʪʝʥʮʠʿʘʣ ʦʜ ʢʣʘʩʠʯʥʠʭ ʜʝʤʦʥʩʪʨʘʮʠʿʘ: ʟʘʭʪʝʚʘ 

ʤʝʥʪʘʣʥʫ ʘʢʪʠʚʥʦʩʪ ʩʚʠʭ ʫʯʝʥʠʢʘ ʫ ʦʜʝˀʝˁʫ ʠ ʧʨʫʞʘ ʤʦʛʫ˂ʥʦʩʪ ʜʘ ʪʝʩʪʠʨʘʿʫ ʠʩʧʨʘʚʥʦʩʪ 

ʩʚʦʿʠʭ ʪʝʦʨʠʿʘ, ʘʣʠ ʠ ʧʨʠʣʠʢʫ ʜʘ ʫ ʠʥʪʝʨʘʢʮʠʿʠ ʩʘ ʯʣʘʥʦʚʠʤʘ ʛʨʫʧʝ ʜʦʹʫ ʜʦ ʠʩʧʨʘʚʥʠʭ 

ʦʙʿʘʰˁʝˁʘ (Radovanoviĺ & Sliġko, 2012, 2013). ɸʢʪʠʚʥʦʩʪ ʩʝ ʨʝʘʣʠʟʫʿʝ ʢʨʦʟ ʜʚʝ ʮʝʣʠʥʝ: 

¶ ʇʨʚʠ ʜʝʦ Ăʀʟʤʝʨʠ-ʦʙʿʘʩʥʠñ: 

ʅʘ ʚʨʘʪʫ ʥʝʥʘʜʫʚʘʥʦʛ ʙʘʣʦʥʘ ʬʣʦʤʘʩʪʝʨʦʤ ʩʝ ʦʟʥʘʯʝ ʜʚʝ ʣʠʥʠʿʝ ʥʘ ʨʘʩʪʦʿʘˁʫ ʦʜ 1cm. 

ɿʘʪʠʤ ʩʝ ʙʘʣʦʥ ʥʘʧʫʥʠ ʚʦʜʦʤ. ɹʘʣʦʥ ʩʝ ʜʨʞʠ ʟʘ ʚʨʭ ʪʘʢʦ ʜʘ ʚʠʩʠ ʫ ʚʘʟʜʫʭʫ. ʋʦʯʘʚʘ ʩe 

ʧʨʦʤʝʥʘ ʨʘʩʪʦʿʘˁʘ ʠʟʤʝʹʫ ʣʠʥʠʿʘ. ʃʝˁʠʨʦʤ ʩʝ ʠʟʤʝʨʠ ʥʦʚʦ ʨʘʩʪʦʿʘˁʝ ʠʟʤʝʹʫ ʣʠʥʠʿʘ. ʆʜ 
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ʫʯʝʥʠʢʘ ʩʝ ʪʨʘʞʠ ʜʘ ʟʘʙʝʣʝʞʝ ʚʨʝʜʥʦʩʪ ʥʦʚʦʛ ʨʘʩʪʦʿʘˁʘ ʥʘ ʮʨʪʝʞʫ ʥʘ ʨʘʜʥʦʤ ʣʠʩʪʫ ʠ ʜʘ 

ʦʜʛʦʚʦʨʝ ʥʘ ʧʠʪʘˁʝ ʟʘʰʪʦ ʩʝ ʚʨʘʪ ʙʘʣʦʥʘ ʠʟʜʫʞʠʦ. 

¶ ɼʨʫʛʠ ʜʝʦ Ăʇʨʝʜʚʠʜʠ-ʠʟʤʝʨʠ-ʦʙʿʘʩʥʠñ: 

ɿʘʪʠʤ ʥʘʩʪʘʚʥʠʢ ʥʘʿʘʚʠ ʜʘ ˂ʝ ʩʝ ʦʚʘʢʦ ʥʘʧʫˁʝʥ ʙʘʣʦʥ ʧʦʣʘʢʦ ʫʨʦʥʠʪʠ ʫ ʧʦʩʫʜʫ ʩʘ ʚʦʜʦʤ, 

ʪʘʢʦ ʜʘ ʚʘʥ ʚʦʜʝ ʦʩʪʘʥʝ ʩʘʤʦ ʚʨʘʪ ʙʘʣʦʥʘ ʠ ʦʜ ʫʯʝʥʠʢʘ ʟʘʪʨʘʞʠ ʜʘ ʧʨʝʜʚʠʜʝ ʢʦʣʠʢʦ ˂ʝ ʪʘʜʘ 

ʙʠʪʠ ʨʘʩʪʦʿʘˁʝ ʠʟʤʝʹʫ ʣʠʥʠʿʘ ʥʘ ʚʨʘʪʫ ʙʘʣʦʥʘ. ʇʦʥʫʹʝʥʦ ʿʝ ʥʝʢʦʣʠʢʦ ʤʦʛʫ˂ʥʦʩʪʠ. ʋʯʝʥʠʢ 

ʪʨʝʙʘ ʜʘ ʦʙʨʘʟʣʦʞʠ ʩʚʦʿʝ ʧʨʝʜʚʠʹʘˁʝ. ʇʦʪʦʤ ʩʝ ʙʘʣʦʥ ʥʘʧʫˁʝʥ ʚʦʜʦʤ ʟʘʠʩʪʘ ʫʨʦʥʠ ʫ 

ʧʦʩʫʜʫ ʩʘ ʚʦʜʦʤ. ʋʯʝʥʠʮʠʤʘ ʿʝ ʧʦʩʪʘʚˀʝʥʦ ʧʠʪʘˁʝ ʢʦʿʝ ʧʨʝʜʚʠʹʘˁʝ ʩʝ ʦʩʪʚʘʨʠʣʦ ʢʘʦ ʠ 

ʟʘʭʪʝʚ ʜʘ ʫʧʠʰʫ ʥʘ ʨʘʜʥʦʤ ʣʠʩʪʫ ʥʦʚʦ ʨʘʩʪʦʿʘˁʝ ʠʟʤʝʹʫ ʣʠʥʠʿʘ ʥʘ ʚʨʘʪʫ ʙʘʣʦʥʘ. ɿʘʪʠʤ ʩʝ 

ʦʜ ʫʯʝʥʠʢʘ ʪʨʘʞʠ ʜʘ ʜʝʪʘˀʥʦ ʦʙʿʘʩʥʝ ʦʧʘʞʝʥʫ ʩʠʪʫʘʮʠʿʫ. 

ʋʚʘʞʘʚʘʿʫ˂ʠ ʟʥʘʯʘʿ ʨʘʟʤʝʥʝ ʠʜʝʿʘ ʫ ʤʘʣʠʤ ʛʨʫʧʘʤʘ ʫʯʝʥʠʢʘ ʠ ʥʘʣʘʟʝ ʦ ʪʦʤʝ ʜʘ ʜʠʩʢʫʩʠʿʘ ʦ 

ʬʠʟʠʯʢʠʤ ʧʦʿʘʚʘʤʘ ʤʦʞʝ ʟʥʘʯʘʿʥʦ ʜʦʧʨʠʥʝʪʠ ʨʘʟʫʤʝʚʘˁʫ ʠ ʧʨʠʭʚʘʪʘˁʫ ʥʘʫʯʥʠʭ 

ʢʦʥʮʝʧʘʪʘ (Mazur, 1997), ʫ ʦʚʫ ʘʢʪʠʚʥʦʩʪ ʩʫ ʫʢˀʫʯʝʥʠ peer instruction ʝʣʝʤʝʥʪʠ. ʅʘʠʤʝ, 

ʫʯʝʥʠʮʠ ʩʫ ʨʘʜʠʣʠ ʫ ʦʢʚʠʨʫ ʥʝʭʦʤʦʛʝʥʠʭ ʛʨʫʧʘ ʢʦʿʝ ʯʠʥʠ 4 ʜʦ 5 ʯʣʘʥʦʚʘ. ʅʘʢʦʥ ʜʘʚʘˁʘ 

ʠʥʜʠʚʠʜʫʘʣʥʠʭ ʧʨʝʜʚʠʹʘˁʘ ʠ ʦʙʿʘʰˁʝˁʘ ʫʯʝʥʠʮʠ ʩʫ ʠʤʘʣʠ ʤʦʛʦ˂ʥʦʩʪ ʜʘ ʦʙʘʚʝ ʢʨʘʪʘʢ 

ʨʘʟʛʦʚʦʨ ʫ ʛʨʫʧʠ ʠ ʜʘ ʥʘʧʠʰʫ ʥʦʚʫ ʚʝʨʟʠʿʫ ʦʜʛʦʚʦʨʘ ʫʢʦʣʠʢʦ ʞʝʣʝ.  

ɸʥʘʣʠʟʠʨʘʥʠ ʩʫ ʫʯʝʥʠʯʢʠ ʦʜʛʦʚʦʨʠ, ʧʨʝ ʠ ʥʘʢʦʥ ʨʘʟʤʝʥʝ ʤʠʰˀʝˁʘ ʫ ʤʘʣʠʤ ʛʨʫʧʘʤʘ, ʫ 

ʦʢʚʠʨʫ ʪʨʠ ʟʘʜʘʪʢʘ: 

¶ ʆʙʿʘʩʥʠ ʟʘʰʪʦ ʩʝ ʚʨʘʪ ʙʘʣʦʥʘ ʠʟʜʫʞʠ ʢʘʜʘ ʩʝ ʫ ʙʘʣʦʥ ʥʘʩʧʝ ʚʦʜʘ; 

¶ ʇʨʝʜʚʠʜʠ ʨʘʩʪʦʿʘˁʝ ʠʟʤʝʹʫ ʣʠʥʠʿʘ ʥʘ ʚʨʘʪʫ ʙʘʣʦʥʘ ʢʘʜʘ ʩʝ ʙʘʣʦʥ ʟʘʨʦʥʠ ʫ ʚʦʜʫ; 

¶ ʆʙʿʘʩʥʠ ʫʦʯʝʥʦ ʨʘʩʪʦʿʘˁʝ ʠʟʤʝʹʫ ʣʠʥʠʿʘ ʥʘ ʚʨʘʪʫ ʙʘʣʦʥʘ ʢʘʜʘ ʩʝ ʙʘʣʦʥ ʟʘʨʦʥʠ ʫ 

ʚʦʜʫ.  

ʈʘʜʥʠ ʣʠʩʪ ʿʝ ʜʘʪ ʢʘʦ ʇʨʠʣʦʛ 3-6 ʫ ʦʜʝˀʢʫ 6.9. 
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3.7. ʈʝʘʣʠʟʦʚʘʥʘ ʥʘʩʪʘʚʘ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ ï 

ʪʨʘʜʠʮʠʦʥʘʣʥʠ ʧʨʠʩʪʫʧ ʠ ʧʨʠʩʪʫʧ ʫʩʤʝʨʝʥ ʥʘ ʘʢʪʠʚʥʦ ʫʯʝˁʝ 

ʅʘ ʦʚʦʤ ʤʝʩʪʫ ʧʦʪʨʝʙʥʦ ʿʝ ʧʨʝʜʩʪʘʚʠʪʠ ʢˀʫʯʥʝ ʦʜʣʠʢʝ ʨʝʘʣʠʟʦʚʘʥʝ ʥʘʩʪʘʚʝ ʦ ʩʠʣʠ 

ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ ʫ ʢʦʥʪʨʦʣʥʦʿ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ, ʥʘʢʦʥ ʯʝʛʘ 

ʩʣʝʜʠ ʜʝʪʘˀʘʥ ʦʧʠʩ ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ʧʨʠʩʪʫʧʘ ʥʘʩʪʘʚʠ ʫʩʤʝʨʝʥʦʛ ʥʘ ʘʢʪʠʚʥʫ ʢʦʥʩʪʨʫʢʮʠʿʫ 

ʟʥʘˁʘ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ.  

ʅʘ ʦʩʥʦʚʫ ʩʘʜʨʞʘʿʘ ʥʘʩʪʘʚʥʦʛ ʧʨʦʛʨʘʤʘ ʟʘ ʧʨʝʜʤʝʪ ʬʠʟʠʢʘ ʫ ʩʝʜʤʦʤ ʨʘʟʨʝʜʫ ʦʩʥʦʚʥʝ 

ʰʢʦʣʝ (ʇʨʠʣʦʛ 2-3 ʫ ʦʜʝˀʢʫ 6.3) ʟʘ ʦʙʣʘʩʪ ʈʘʚʥʦʪʝʞʘ ʪʝʣʘ ʧʨʝʜʚʠʹʝʥʦ ʿʝ ʫʢʫʧʥʦ 11 

ʯʘʩʦʚʘ ʢʦʿʠ ʩʫ ʨʘʩʧʦʨʝʹʝʥʠ ʥʘ ʩʣʝʜʝ˂ʠ ʥʘʯʠʥ: 

¶ ɼʝʣʦʚʘˁʝ ʜʚʝ ʩʠʣʝ ʥʘ ʪʝʣʦ ʜʫʞ ʠʩʪʦʛ ʧʨʘʚʮʘ.  (1+0) 

¶ ʇʦʿʘʤ ʠ ʚʨʩʪʝ ʨʘʚʥʦʪʝʞʝ ʪʝʣʘ. ʇʦʣʫʛʘ, ʤʦʤʝʥʪ ʩʠʣʝ. ʈʘʚʥʦʪʝʞʘ ʧʦʣʫʛʝ ʠ ˁʝʥʘ 

ʧʨʠʤʝʥa. (2+2) 

¶ ʉʠʣʘ ʧʦʪʠʩʢʘ ʫ ʪʝʯʥʦʩʪʠ ʠ ʛʘʩʫ. ɸʨʭʠʤʝʜʦʚ ʟʘʢʦʥ ʠ ˁʝʛʦʚa ʧʨʠʤʝʥa. ʇʣʠʚʘˁʝ ʠ 

ʪʦˁʝˁʝ ʪʝʣʘ. (2+2) 

¶ ʉʠʩʪʝʤʘʪʠʟʘʮʠʿʘ ʠ ʦʙʥʘʚˀʘˁʝ ʛʨʘʜʠʚʘ. (0+1) 

¶ ʃʘʙʦʨʘʪʦʨʠʿʩʢʘ ʚʝʞʙʘ: ʆʜʨʝʹʠʚʘˁʝ ʛʫʩʪʠʥʝ ʯʚʨʩʪʦʛ ʪʝʣʘ ʧʨʠʤʝʥʦʤ ɸʨʭʠʤʝʜʦʚʦʛ 

ʟʘʢʦʥʘ. (1) 

ɿʘ ʧʦʪʨʝʙʝ ʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ, ʥʘʩʪʘʚʘ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ 

ʨʝʘʣʠʟʦʚʘʥʘ ʿʝ ʪʦʢʦʤ ʰʝʩʪ ʰʢʦʣʩʢʠʭ ʯʘʩʦʚʘ, ʧʨʠ ʯʝʤʫ ʩʫ ʪʦʢʦʤ ʧʨʚʠʭ ʧʝʪ ʯʘʩʦʚʘ ʫ 

ʢʦʥʪʨʦʣʥʦʿ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ ʧʨʠʤʝˁʝʥʠ ʨʘʟʣʠʯʠʪʠ ʤʦʜʝʣʠ ʥʘʩʪʘʚʝ. ʇʦʩʣʝʜˁʠ, 

ʰʝʩʪʠ ʯʘʩ, ʨʝʘʣʠʟʦʚʘʥ ʿʝ ʪʘʢʦ ʜʘ ʩʫ ʫʯʝʥʠʮʠ ʦʙʝ ʛʨʫʧʝ ʫʯʝʩʪʚʦʚʘʣʠ ʫ ʿʝʜʥʘʢʠʤ 

ʘʢʪʠʚʥʦʩʪʠʤʘ, ʘ ʫ ʮʠˀʫ ʧʦʨʝʹʝˁʘ ʧʦʩʪʠʛʥʫ˂ʘ ʫ ʧʨʠʤʝʥʠ ʟʥʘˁʘ ʥʘ ʥʝʢʣʘʩʠʯʥʠʤ ʟʘʜʘʮʠʤʘ 

ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ (ʢʨʠʪʠʯʢʘ ʘʥʘʣʠʟʘ ʨʝʰʝʥʦʛ ʟʘʜʘʪʢʘ ʠ ʪʫʤʘʯʝˁʝ 

ʩʥʠʤʢʘ ʥʝʫʦʙʠʯʘʿʝʥʠʭ ʬʠʟʠʯʢʠʭ ʧʦʿʘʚʘ). 

ʀʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʜʘ ʿʝ ʦʩʥʦʚʥʠ ʮʠˀ ʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ ʧʦʨʝʹʝˁʝ ʝʬʝʢʘʪʘ ʪʨʘʜʠʮʠʦʥʘʣʥʝ 

ʥʘʩʪʘʚʝ ʠ ʤʦʜʝʣʘ ʘʢʪʠʚʥʦʛ  ʫʯʝˁa ʥʘ ʧʨʝʚʘʟʠʣʘʞʝˁʝ ʫʯʝʥʠʯʢʠʭ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ 

ʦ ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ ʪʝʣʘ, ʜʘʿʝʤʦ ʥʘʿʧʨʝ ʦʩʥʦʚʥʝ ʦʜʣʠʢʝ ʦʙʘ ʧʨʠʩʪʫʧʘ, ʘ ʧʦʪʦʤ ʜʝʪʘˀʘʥ 

ʦʧʠʩ ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʛ ʤʦʜʝʣʘ ʥʘʩʪʘʚʝ ʫʩʤʝʨʝʥʝ ʥʘ ʘʢʪʠʚʥʫ 

ʢʦʥʩʪʨʫʢʮʠʿʫ ʟʥʘˁʘ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ. 
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3.7.1. ʆʩʥʦʚʥʝ ʦʜʣʠʢʝ ʪʨʘʜʠʮʠʦʥʘʣʥʝ ʥʘʩʪʘʚʝ ʨʝʘʣʠʟʦʚʘʥʝ ʫ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ 

ʅʘʩʪʘʚʘ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ ʨʝʘʣʠʟʦʚʘʥʘ ʿʝ ʫ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ ʧʨʝʤʘ 

ʩʣʝʜʝ˂ʝʤ ʧʣʘʥʫ: 

¶ ʏʘʩ 1 - ʉʠʣʘ ʧʦʪʠʩʢʘ ʫ ʪʝʯʥʦʩʪʠʤʘ ʠ ʛʘʩʦʚʠʤʘ; ɸʨʭʠʤʝʜʦʚ ʟʘʢʦʥ (ʯʘʩ ʠʟʫʯʘʚʘˁʘ 

ʥʦʚʦʛ ʛʨʘʜʠʚʘ); 

¶ ʏʘʩ 2 - ʆʜʨʝʹʠʚʘˁʝ ʛʫʩʪʠʥʝ ʪʝʣʘ ʧʨʠʤʝʥʦʤ ɸʨʭʠʤʝʜʦʚʦʛ ʟʘʢʦʥʘ (ʣʘʙʦʨʘʪʦʨʠʿʩʢʘ 

ʚʝʞʙʘ);  

¶ ʏʘʩ 3 - ʉʠʣʘ ʧʦʪʠʩʢʘ ʠ ɸʨʭʠʤʝʜʦʚ ʟʘʢʦʥ (ʯʘʩ ʫʪʚʨʹʠʚʘˁʘ ʟʥʘˁʘ); 

¶ ʏʘʩ 4 - ʇʣʠʚʘˁʝ ʠ ʪʦˁʝˁʝ ʪʝʣʘ (ʯʘʩ ʠʟʫʯʘʚʘˁʘ ʥʦʚʦʛ ʛʨʘʜʠʚʘ); 

¶ ʏʘʩ 5 - ʉʠʣʘ ʧʦʪʠʩʢʘ, ɸʨʭʠʤʝʜʦʚ ʟʘʢʦʥ, ʧʣʠʚʘˁʝ ʠ ʪʦˁʝˁʝ ʪʝʣʘ (ʯʘʩ ʫʪʚʨʹʠʚʘˁʘ 

ʟʥʘˁʘ); 

¶ ʏʘʩ 6 - ʉʠʣʘ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʝ ʚʝʟʘʥʝ ʟʘ ˁʫ (ʯʘʩ ʧʦʥʘʚˀʘˁʘ ʠ ʫʦʧʰʪʘʚʘˁʘ). 

ʇʨʚʠʭ ʧʝʪ ʯʘʩʦʚʘ ʨʝʘʣʠʟʦʚʘʥʦ ʿʝ ʧʨʝʤʘ ʨʘʥʠʿʝ ʫʪʚʨʹʝʥʦʤ ʧʣʘʥʫ, ʥʘ ʥʘʯʠʥ ʫʦʙʠʯʘʿʝʥ ʟʘ 

ʧʨʝʜʤʝʪʥʦʛ ʥʘʩʪʘʚʥʠʢʘ, ʘ ʫ ʩʢʣʘʜʫ ʩʘ ʤʦʜʝʣʦʤ ʪʨʘʜʠʮʠʦʥʘʣʥʝ ʥʘʩʪʘʚʝ.  

ʋ ʜʦʛʦʚʦʨʫ ʩʘ ʥʘʩʪʘʚʥʠʢʦʤ, ʦʚʠʭ ʧʝʪ ʯʘʩʦʚʘ ʧʦʩʤʘʪʨʘʦ ʿʝ ʠʩʪʨʘʞʠʚʘʯ. ʅʘ ʦʩʥʦʚʫ ʘʫʜʠʦ-

ʟʘʧʠʩʘ ʨʝʘʣʠʟʦʚʘʥʠʭ ʯʘʩʦʚʘ ʠ ʙʝʣʝʞʘʢʘ ʥʘʩʪʘʣʠʭ ʪʦʢʦʤ ʠ ʥʝʧʦʩʨʝʜʥʦ ʥʘʢʦʥ ʦʜʨʞʘʚʘˁʘ 

ʩʚʘʢʦʛ ʯʘʩʘ, ʘ ʫʟ ʧʨʠʤʝʥʫ Oʙʨʘʩʮʘ ʟʘ ʧʦʩʤʘʪʨʘˁʝ ʠ ʚʨʝʜʥʦʚʘˁʝ ʰʢʦʣʩʢʦʛ ʯʘʩʘ (ʇʨʠʣʦʛ 3-

7), ʤʦʞʝ ʩʝ ʠʟʚʦʿʠʪʠ ʥʝʢʦʣʠʢʦ ʚʘʞʥʠʭ ʦʜʣʠʢʘ ʥʘʩʪʘʚʝ ʨʝʘʣʠʟʦʚʘʥʝ ʫ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ: 

¶ ʅʘʩʪʘʚʘ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ ʨʝʘʣʠʟʦʚʘʥʘ ʿʝ ʢʨʦʟ ʜʚʘ ʯʘʩʘ 

ʠʟʫʯʘʚʘˁʘ ʥʦʚʦʛ ʛʨʘʜʠʚʘ, ʜʚʘ ʯʘʩʘ ʫʪʚʨʹʠʚʘˁʘ ʟʥʘˁʘ ʠ ʿʝʜʘʥ ʯʘʩ ʧʦʩʚʝ˂ʝʥ 

ʣʘʙʦʨʘʪʦʨʠʿʩʢʦʿ ʚʝʞʙʠ ʦʜʨʝʹʠʚʘˁʘ ʛʫʩʪʠʥʝ ʪʝʣʘ ʧʨʠʤʝʥʦʤ ɸʨʭʠʤʝʜʦʚʦʛ ʟʘʢʦʥʘ. 

¶ ʏʘʩʦʚʠ ʠʟʫʯʘʚʘˁʘ ʥʦʚʦʛ ʛʨʘʜʠʚʘ ʨʝʘʣʠʟʦʚʘʥʠ ʩʫ ʢʨʦʟ ʬʨʦʥʪʘʣʥʠ ʦʙʣʠʢ ʨʘʜʘ, ʘ 

ʜʦʤʠʥʘʥʪʥʘ ʥʘʩʪʘʚʥʘ ʤʝʪʦʜʘ ʧʨʠʤʝˁʠʚʘʥʘ ʪʦʤ ʧʨʠʣʠʢʦʤ ʙʠʣʘ ʿʝ ʤʝʪʦʜʘ ʫʩʤʝʥʦʛ 

ʠʟʣʘʛʘˁʘ. ʊʘʢʦʹʝ, ʫ ʤʘˁʦʿ ʤʝʨʠ ʢʦʨʠʰ˂ʝʥʝ ʩʫ ʤʝʪʦʜʘ ʨʘʟʛʦʚʦʨʘ ʠ ʤʝʪʦʜʘ 

ʜʝʤʦʥʩʪʨʘʮʠʿʘ. ʋ ʨʘʟʛʦʚʦʨʫ, ʢʦʿʠ ʿʝ ʙʠʦ ʦʛʨʘʥʠʯʝʥ ʥʘ ʨʝʣʘʮʠʿʫ ʫʯʝʥʠʢ-ʥʘʩʪʘʚʥʠʢ, 

ʦʙʠʯʥʦ ʿʝ ʫʯʝʩʪʚʦʚʘʦ ʤʘʣʠ ʙʨʦʿ ʫʯʝʥʠʢʘ ʫ ʦʜʝˀʝˁʫ. ʆʩʥʦʚʥʝ ʘʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ 

ʙʠʣʝ ʩʫ ʩʣʫʰʘˁʝ ʠʟʣʘʛʘˁʘ, ʟʘʧʠʩʠʚʘˁʝ ʜʠʢʪʠʨʘʥʠʭ ʜʝʬʠʥʠʮʠʿʘ ʠ ʙʝʣʝʞʝˁʝ 

ʩʘʜʨʞʘʿʘ ʩʘ ʪʘʙʣʝ.  

ʇʨʠʣʠʢʦʤ ʫʩʤʝʥʦʛ ʠʟʣʘʛʘˁʘ ʥʘʩʪʘʚʥʠʢ ʿʝ ʿʘʩʥʦ ʠʩʪʠʮʘʦ ʮʠˀʝʚʝ ʯʘʩʘ ʠ ʢˀʫʯʥʝ 

ʧʦʿʤʦʚʝ ʢʦʿʝ ʫʯʝʥʠʮʠ ʪʨʝʙʘ ʜʘ ʫʩʚʦʿʝ. ɼʝʣʦʚʠ ʯʘʩʘ ʙʠʣʠ ʩʫ ʣʦʛʠʯʥʦ ʧʦʚʝʟʘʥʠ, ʘ 

ʧʦʩʪʦʿʘʣʦ ʿʝ ʧʦʚʝʟʠʚʘˁʝ ʠʟʫʯʘʚʘʥʠʭ ʩʘʜʨʞʘʿʘ ʩʘ ʛʨʘʜʠʚʦʤ ʰʝʩʪʦʛ ʨʘʟʨʝʜʘ 

(ʭʠʜʨʦʩʪʘʪʠʯʢʠ ʧʨʠʪʠʩʘʢ ʠ ʛʫʩʪʠʥʘ ʪʝʣʘ) ʠ ʧʨʝʪʭʦʜʥʠʤ ʪʝʤʘʤʘ (ʨʘʚʥʦʪʝʞʘ), ʘʣʠ 

ʧʨʝ ʩʚʝʛʘ ʢʨʦʟ ʟʘʭʪʝʚʝ ʜʘ ʩʝ ʥʘʚʝʜʫ ʜʝʬʠʥʠʮʠʿʝ ʠʣʠ ʬʦʨʤʫʣʝ ʦ ʢʦʿʠʤʘ ʩʝ ʫʯʠʣʦ 
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ʨʘʥʠʿʝ. ʇʦʩʪʦʿʘʣʦ ʿʝ ʥʘʚʦʹʝˁʝ ʧʨʠʤʝʨʘ ʠʟ ʩʚʘʢʦʜʥʝʚʥʦʛ ʞʠʚʦʪʘ, ʘʣʠ ʧʨʝ ʩʚʝʛʘ ʦʜ 

ʩʪʨʘʥʝ ʥʘʩʪʘʚʥʠʢʘ ʠʣʠ ʚʝʦʤʘ ʤʘʣʦʛ ʙʨʦʿʘ ʫʯʝʥʠʢʘ ʢʦʿʠ ʩʝ ʫʢˀʫʯʝ ʫ ʨʘʟʛʦʚʦʨ.  

ʊʦʢ ʫʩʤʝʥʦʛ ʠʟʣʘʛʘˁʘ ʥʘʩʪʘʚʥʠʢʘ ʫ ʚʝʣʠʢʦʿ ʤʝʨʠ ʧʨʘʪʠʦ ʿʝ ʩʘʜʨʞʘʿ ʢʦʨʠʰ˂ʝʥʦʛ 

ʫ˅ʙʝʥʠʢʘ (ʉʪʝʚʘʥʦʚʠ˂ & ʂʨʥʝʪʘ, 2009). ʅʘ ʧʨʠʤʝʨ, ʜʝʣʦʚʘˁʝ ʩʠʣʝ ʧʦʪʠʩʢʘ ʥʘʿʧʨʝ 

ʿʝ ʜʝʤʦʥʩʪʨʠʨʘʥʦ ʟʘʨʘˁʘˁʝʤ ʢʘʤʝʥʘ ʦʢʘʯʝʥʦʛ ʦ ʜʠʥʘʤʦʤʝʪʘʨ ʫ ʧʦʩʫʜʫ ʩʘ ʚʦʜʦʤ, ʘ 

ʧʦʪʦʤ ʿʝ ʩʠʣʘ ʧʦʪʠʩʢʘ ʜʝʬʠʥʠʩʘʥʘ ʢʘʦ ʨʘʟʣʠʢʘ ʚʝʨʪʠʢʘʣʥʠʭ ʩʠʣʘ ʢʦʿʝ ʜʝʣʫʿʫ ʩʘ 

ʜʦˁʝ ʠ ʛʦʨˁʝ ʩʪʨʘʥʝ ʪʝʣʘ ʫʟ ʮʨʪʘˁʝ ʩʢʠʮʝ ʥʘ ʪʘʙʣʠ ʠ ʜʝʪʘˀʥʦ ʠʟʚʦʹʝˁʝ ʬʦʨʤʫʣʝ, 

ʢʘʦ ʰʪʦ ʿʝ ʧʨʠʢʘʟʘʥʦ ʫ ʫ˅ʙʝʥʠʢʫ (ʉʪʝʚʘʥʦʚʠ˂ & ʂʨʥʝʪʘ, 2010, ʩʪʨ.100).  

ʋʩʚʦʿʝʥʦʩʪ ʟʥʘˁʘ ʫ ʟʘʚʨʰʥʠʤ ʜʝʣʦʚʠʤʘ ʯʘʩʦʚʘ ʦʙʨʘʜʝ ʥʦʚʦʛ ʛʨʘʜʠʚʘ ʧʨʦʚʝʨʘʚʘʥʘ 

ʿʝ ʧʨʝ ʩʚʝʛʘ ʧʠʪʘˁʠʤʘ ʢʦʿʘ ʟʘʭʪʝʚʘʿʫ ʥʘʚʦʹʝˁʝ ʜʝʬʠʥʠʮʠʿʘ ʠʣʠ ʟʘʜʘʮʠʤʘ ʢʦʿʠ ʪʨʘʞʝ 

ʜʠʨʝʢʪʥʫ ʧʨʠʤʝʥʫ ʬʦʨʤʫʣʘ. 

ʅʘʩʪʘʚʥʠʢ ʿʝ ʥʘʢʦʥ ʧʨʝʜʘʚʘˁʘ ʧʨʦʚʝʨʘʚʘʦ ʜʘ ʣʠ ʠʤʘ ʥʝʿʘʩʥʦ˂ʘ ʠʣʠ ʧʠʪʘˁʘ ʫʯʝʥʠʢʘ, 

ʘʣʠ ʥʠʿʝʜʘʥ ʫʯʝʥʠʢ ʥʠʿʝ ʧʦʩʪʘʚʠʦ ʥʠʿʝʜʥʦ ʧʠʪʘˁʝ ʫ ʦʚʘʢʚʠʤ ʧʨʠʣʠʢʘʤʘ. ʆʚʦ ʿʝ ʫ 

ʩʢʣʘʜʫ ʩʘ ʦʧʠʩʘʥʦʤ ʧʦʿʘʚʦʤ Ăʨʠʪʫʘʣʥʦʛñ ʧʦʟʠʚʘˁʘ ʫʯʝʥʠʢʘ ʜʘ ʧʦʩʪʘʚʝ ʧʠʪʘˁʘ ʢʦʿʘ 

ʿʝ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʘ ʟʘ ʪʨʘʥʩʤʠʩʠʚʥʫ ʥʘʩʪʘʚʫ (ʀʚʠ˂, ʇʝʰʠʢʘʥ & ɸʥʪʠ˂, 2001, 

ʩʪʨ.35). 

¶ ʏʘʩʦʚʠ ʫʪʚʨʹʠʚʘˁʘ ʟʥʘˁʘ ʪʘʢʦʹʝ ʩʫ ʨʝʘʣʠʟʦʚʘʥʠ ʢʨʦʟ ʬʨʦʥʪʘʣʥʠ ʦʙʣʠʢ ʨʘʜʘ, ʘ 

ʜʦʤʠʥʘʥʪʥʘ ʥʘʩʪʘʚʥʘ ʤʝʪʦʜʘ ʧʨʠʤʝˁʠʚʘʥʘ ʪʦʤ ʧʨʠʣʠʢʦʤ ʙʠʣʘ ʿʝ ʤʝʪʦʜʘ ʨʝʰʘʚʘˁʘ 

ʟʘʜʘʪʘʢʘ. ʈʝʰʘʚʘʥʘ ʩʫ ʧʠʪʘˁʘ ʠ ʨʘʯʫʥʩʢʠ ʟʘʜʘʮʠ ʨʘʟʣʠʯʠʪʦʛ ʩʪʝʧʝʥʘ ʩʣʦʞʝʥʦʩʪʠ 

ʫʛʣʘʚʥʦʤ ʠʟ ʟʙʠʨʢʝ ʟʘʜʘʪʘʢʘ ʫ ʦʢʚʠʨʫ ʢʦʤʧʣʝʪʘ ʢʦʿʠ ʫʯʝʥʠʮʠ ʧʦʩʝʜʫʿʫ (ʂʨʥʝʪʘ, 

ʉʪʝʚʘʥʦʚʠ˂ & Toʰʦʚʠ˂, 2010).  

ʅʘʩʪʘʚʥʠʢ ʿʝ ʫʛʣʘʚʥʦʤ ʧʦʩʪʫʧʥʦ ʧʦʩʪʘʚˀʘʦ ʩʚʝ ʟʘʭʪʝʚʥʠʿʝ ʟʘʜʘʪʢʝ, ʦʜ ʧʠʪʘˁʘ ʢʦʿʘ 

ʪʨʘʞʝ ʨʝʧʨʦʜʫʢʮʠʿʫ ʜʝʬʠʥʠʮʠʿʘ ʠ ʨʘʯʫʥʩʢʠʭ ʟʘʜʘʪʘʢʘ ʫ ʢʦʿʠʤʘ ʿʝ ʧʦʪʨʝʙʥʦ ʩʘʤʦ 

ʟʘʤʝʥʠʪʠ ʙʨʦʿʥʝ ʚʨʝʜʥʦʩʪʠ ʫ ʦʜʛʦʚʘʨʘʿʫ˂ʫ ʬʦʨʤʫʣʫ ʜʦ ʦʥʠʭ ʫ ʢʦʿʠʤʘ ʿʝ ʧʦʪʨʝʙʥʦ 

ʢʦʤʙʠʥʦʚʘʪʠ ʚʠʰʝ ʬʦʨʤʫʣʘ ʜʘ ʙʠ ʩʝ ʜʦʰʣʦ ʜʦ ʨʝʰʝˁʘ.  

ʋʯʝʥʠʮʠ ʩʫ ʦʙʠʯʥʦ ʠʟʚʝʩʥʦ ʚʨʝʤʝ ʨʝʰʘʚʘʣʠ ʟʘʜʘʪʢʝ ʩʘʤʦʩʪʘʣʥʦ, ʥʘʢʦʥ ʯʝʛʘ ʙʠ 

ʦʜʛʦʚʦʨʠ ʠ ʨʝʰʝˁʘ ʟʘʜʘʪʘʢʘ ʙʠʣʠ ʧʨʝʟʝʥʪʦʚʘʥʠ ʥʘ ʥʠʚʦʫ ʦʜʝˀʝˁʘ. ʆʜ ʫʯʝʥʠʢʘ ʩʝ 

ʦʯʝʢʠʚʘʣʦ ʜʘ ʥʘʢʦʥ ʰʪʦ ʯʫʿʫ ʪʘʯʥʝ ʦʜʛʦʚʦʨʝ ʠʣʠ ʠʩʧʨʘʪʝ ʨʝʰʘʚʘˁʝ ʟʘʜʘʪʢʘ ʥʘ 

ʪʘʙʣʠ ʩʘʤʦʩʪʘʣʥʦ ʠʩʧʨʘʚʝ ʥʘʯʠˁʝʥʝ ʛʨʝʰʢʝ. ʋʯʝʥʠʮʠ ʢʦʿʠ ʩʫ ʨʝʰʘʚʘʣʠ ʟʘʜʘʪʢʝ 

ʧʨʝʜ ʪʘʙʣʦʤ, ʥʘ ʟʘʭʪʝʚ ʥʘʩʪʘʚʥʠʢʘ, ʧʦʢʫʰʘʚʘʣʠ ʩʫ ʜʘ ʦʙʿʘʩʥʝ ʧʦʩʪʫʧʘʢ ʨʝʰʘʚʘˁʘ, 

ʤʘʜʘ ʩʝ ʪʦ ʫʛʣʘʚʥʦʤ ʩʚʦʜʠʣʦ ʥʘ ʯʠʪʘˁʝ ʦʥʦʛʘ ʰʪʦ ʩʝ ʧʠʰʝ ʧʦ ʪʘʙʣʠ. ʅʘʩʪʘʚʥʠʢ ʿʝ 

ʜʘʚʘʦ ʜʦʜʘʪʥʘ ʦʙʿʘʰˁʝˁʘ ʧʨʠʣʠʢʦʤ ʠʟʨʘʜʝ ʟʘʜʘʪʘʢʘ. ʄʦʛʣʦ ʩʝ ʫʦʯʠʪʠ ʜʘ ʰʪʦ ʩʫ 

ʟʘʜʘʮʠ ʟʘʭʪʝʚʥʠʿʠ ʩʚʝ ʤʘˁʠ ʙʨʦʿ ʫʯʝʥʠʢʘ ʧʦʢʫʰʘʚʘ ʜʘ ʠʭ ʨʝʰʠ ʠ ʜʘ ʦʯʝʢʫʿʫ 

ʨʝʰʝˁʝ ʥʘ ʪʘʙʣʠ ʢʦʿʝ ˂ʝ ʩʘʤʦ ʧʨʝʧʠʩʘʪʠ. 

ʊʨʝʙʘ ʧʨʠʤʝʪʠʪʠ ʜʘ ʿʝ ʤʝʹʫ ʧʠʪʘˁʠʤʘ ʠʟ ʟʙʠʨʢʝ ʟʘʜʘʪʘʢʘ ʢʦʿʘ ʩʫ ʙʠʣʘ ʦʜʘʙʨʘʥʘ ʟʘ 

ʨʘʜ ʥʘ ʯʘʩʫ ʙʠʣʦ ʠ ʢʦʥʮʝʧʪʫʘʣʥʠʭ ʧʠʪʘˁʘ ʟʘ ʢʦʿʘ ʩʝ ʧʦʢʘʟʘʣʦ ʜʘ ʩʫ ʟʘ ʫʯʝʥʠʢʝ 
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ʟʘʭʪʝʚʥʘ, ʠʘʢʦ ʠʭ ʿʝ ʥʘʩʪʘʚʥʠʢ ʧʦʩʪʘʚˀʘʦ ʫ ʧʦʯʝʪʥʠʤ ʜʝʣʦʚʠʤʘ ʯʘʩʘ ʟʘʿʝʜʥʦ ʩʘ 

ʿʝʜʥʦʩʪʘʚʥʠʤ ʧʠʪʘˁʠʤʘ ʢʦʿʘ ʪʨʘʞʝ ʨʝʧʨʦʜʫʢʮʠʿʫ ʜʝʬʠʥʠʮʠʿʘ.  

ʅʘ ʧʨʠʤʝʨ, ʪʨʘʞʝʥʦ ʿʝ ʜʘ ʩʝ ʫʧʦʨʝʜʝ ʙʨʦʿʥʝ ʚʨʝʜʥʦʩʪʠ ʩʠʣʝ ʧʦʪʠʩʢʘ ʢʦʿʘ ʜʝʣʫʿʝ ʥʘ 

ʚʠʰʝ ʪʝʣʘ ʿʝʜʥʘʢʝ ʟʘʧʨʝʤʠʥʝ ʢʦʿʘ ʣʝʙʜʝ ʫ ʪʝʯʥʦʩʪʠ ʥʘ ʨʘʟʣʠʯʠʪʠʤ ʜʫʙʠʥʘʤʘ ʠʣʠ ʩʫ 

ʠʩʧʣʠʚʘʣʘ (ʂʨʥʝʪʘ, ʉʪʝʚʘʥʦʚʠ˂ & Toʰʦʚʠ˂, 2010, ʩʪʨ. 42). ʋʯʝʥʠʮʠ ʩʫ ʫʧʦʨʥʦ 

ʛʨʝh ʠʣʠ, ʘ ʥʘʩʪʘʚʥʠʢ ʿʝ ʧʦʢʫʰʘʚʘʦ ʜʘ ˁʠʭʦʚʝ ʦʜʛʦʚʦʨʝ ʧʦʙʦˀʰʘ ʜʘʚʘˁʝʤ 

ʜʦʜʘʪʥʠʭ ʦʙʿʘʰˁʝˁʘ ʦ ʧʘʨʘʤʝʪʨʠʤʘ ʦʜ ʢʦʿʠʭ ʟʘʚʠʩʠ ʙʨʦʿʥʘ ʚʨʝʜʥʦʩʪ ʩʠʣʝ ʧʦʪʠʩʢʘ 

ʫʟ ʥʘʚʦʹʝˁʝ ʬʦʨʤʫʣʝ (Fp=ɟVg).  

ʊʨʝʙʘ ʠʩʪʘ˂ʠ ʜʘ ʩʫ ʦʚʠ ʟʘʜʘʮʠ ʯʘʢ ʠ ʫ ʧʨʠʨʫʯʥʠʢʫ ʟʘ ʥʘʩʪʘʚʥʠʢʝ ʧʦʛʨʝʰʥʦ 

ʦʢʘʨʘʢʪʝʨʠʩʘʥʠ ʢʘʦ Ăʿʝʜʥʦʩʪʘʚʥʠ ʟʘʜʘʮʠ ʫ ʢʦʿʠʤʘ ʩʝ ʪʨʘʞʠ ʥʘʿʿʝʜʥʦʩʪʘʚʠʿʘ 

ʨʝʧʨʦʜʫʢʮʠʿʘ ʠ ʪʨʝʙʘʣʦ ʙʠ ʦʯʝʢʠʚʘʪʠ ʜʘ ʠʭ ʫʩʧʝʰʥʦ ʫʨʘʜʝ ʩʢʦʨʦ ʩʚʠ ʫʯʝʥʠʮʠñ 

(ʂʨʥʝʪʘ & ʉʪʝʚʘʥʦʚʠ˂, 2010, ʩʪʨ. 43). ʇʦʢʘʟʘʣʦ ʩʝ ʜʘ ʯʘʢ ʠ ʫʯʝʥʠʮʠ ʢʦʿʠ ʩʫ 

Ăʥʘʫʯʠʣʠñ ʜʘ ʿʝ ʙʨʦʿʥʘ ʚʨʝʜʥʦʩʪ ʩʠʣʝ ʧʦʪʠʩʢʘ ʜʠʨʝʢʪʥʦ ʩʨʘʟʤʝʨʥʘ ʟʘʧʨʝʤʠʥʠ 

ʧʦʪʦʧˀʝʥʦʛ ʪʝʣʘ ʠʣʠ ʜʝʣʘ ʪʝʣʘ, ʥʝ ʫʩʧʝʚʘʿʫ ʜʘ ʜʘʿʫ ʪʘʯʘʥ ʦʜʛʦʚʦʨ, ʚʝ˂ ʜʘ ʩʝ ʫʧʦʨʥʦ 

ʜʨʞʝ ʫʚʝʨʝˁʘ ʜʘ Ăʯʠʤ ʿʝ ʪʝʣʦ ʠʩʧʣʠʚʘʣʦ ʥʘ ˁʝʛʘ ʤʦʨʘ ʜʝʣʦʚʘʪʠ ʤʘˁʘ ʩʠʣʘ ʧʦʪʠʩʢʘ 

ʥʝʛʦ ʥʘ ʦʥʦ ʢʦʿʝ ʿʝ ʮʝʣʦ ʧʦʜ ʚʦʜʦʤñ.  

¶ ʂʘʜʘ ʿʝ ʫ ʧʠʪʘˁʫ ʯʘʩ ʧʣʘʥʠʨʘʥ ʟʘ ʣʘʙʦʨʘʪʦʨʠʿʩʢʫ ʚʝʞʙʫ ʦ ʦʜʨʝʹʠʚʘˁʫ ʛʫʩʪʠʥʝ ʪʝʣʘ 

ʧʨʠʤʝʥʦʤ ɸʨʭʠʤʝʜʦʚʦʛ ʟʘʢʦʥʘ, ʫʤʝʩʪʦ ʤʝʪʦʜʝ ʣʘʙʦʨʘʪʦʨʠʿʩʢʠʭ ʨʘʜʦʚʘ, ʧʨʠʤʝˁʝʥʘ 

ʿʝ ʜʝʤʦʥʩʪʨʘʮʠʿʘ ʢʦʿʫ ʠʟʚʦʜʠ ʥʘʩʪʘʚʥʠʢ ʫʟ ʟʘʭʪʝʚ ʜʘ ʥʝʢʦ ʦʜ ʫʯʝʥʠʢʘ ʠʟʚʨʰʠ 

ʦʯʠʪʘʚʘˁʝ ʨʝʟʫʣʪʘʪʘ ʤʝʨʝˁʘ ʠʣʠ ʧʨʦʨʘʯʫʥ ʥʘ ʪʘʙʣʠ, ʜʦʢ ʿʝ ʚʝ˂ʠʥʘ ʫʯʝʥʠʢʘ 

ʧʦʩʤʘʪʨʘʣʘ ʚʝʞʙʫ ʠ ʙʝʣʝʞʠʣʘ ʧʦʜʘʪʢʝ. ʂʘʦ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ, ʫʯʝʥʠʮʠʤʘ ʿʝ 

ʧʦʩʪʘʚˀʝʥ ʟʘʭʪʝʚ ʜʘ ʦʧʠʰʫ ʪʦʢ ʚʝʞʙʝ ʢʦʿʠ ʩʫ ʧʦʩʤʘʪʨʘʣʠ.  

¶ ʐʪʦ ʩʝ ʪʠʯʝ ʜʦʤʘ˂ʠʭ ʟʘʜʘʪʘʢʘ, ʫʯʝʥʠʮʠ ʩʫ ʥʘʢʦʥ ʯʘʩʦʚʘ ʦʙʨʘʜʝ ʥʦʚʦʛ ʛʨʘʜʠʚʘ 

ʜʦʙʠʿʘʣʠ ʧʠʪʘˁʘ ʢʦʿʘ ʩʝ ʦʜʥʦʩʝ ʥʘ ʦʩʥʦʚʥʝ ʧʦʿʤʦʚʝ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ, ʪʿ. ʦ ʧʣʠʚʘˁʫ ʠ 

ʪʦˁʝˁʫ ʪʝʣʘ ʠ ʫʛʣʘʚʥʦʤ ʟʘʭʪʝʚʘʿʫ ʘʢʪʠʚʥʦʩʪʠ ʨʝʧʨʦʜʫʢʮʠʿʝ ʥʘʫʯʝʥʠʭ ʜʝʬʠʥʠʮʠʿʘ. 

ʆʩʠʤ ʪʦʛʘ, ʥʘʢʦʥ ʯʘʩʦʚʘ ʫʪʚʨʹʠʚʘˁʘ ʟʥʘˁʘ, ʧʦʩʪʘʚˀʝʥʦ ʿʝ ʥʝʢʦʣʠʢʦ ʨʘʯʫʥʩʢʠʭ 

ʟʘʜʘʪʘʢʘ ʨʘʟʣʠʯʠʪʦʛ ʩʪʝʧʝʥʘ ʩʣʦʞʝʥʦʩʪʠ. ʆʜʛʦʚʦʨʠ ʥʘ ʧʠʪʘˁʘ ʠ ʨʝʰʝˁʘ ʟʘʜʘʪʘʢʘ 

ʠʟʥʦʰʝʥʠ ʩʫ ʥʘ ʥʘʨʝʜʥʦʤ ʯʘʩʫ ʫʟ ʜʦʜʘʪʥʘ ʦʙʿʘʰˁʝˁʘ ʥʘʩʪʘʚʥʠʢʘ. ʊʦʤ ʧʨʠʣʠʢʦʤ 

ʨʝʪʢʦ ʩʝ ʨʘʟʚʠʿʘʣʘ ʜʠʩʢʫʩʠʿʘ ʠ ʪʦ ʫʛʣʘʚʥʦʤ ʦʥʜʘ ʢʘʜʘ ʙʠ ʩʝ ʤʝʹʫ ʧʦʩʪʘʚˀʝʥʠʤ 

ʧʠʪʘˁʠʤʘ ʥʘʰʣʦ ʥʝʢʦ ʢʦʥʮʝʧʪʫʘʣʥʦ, ʥʘ ʧʨʠʤʝʨ ʦ ʪʦʤʝ ʜʘ ʣʠ ʩʚʘ ʪʝʰʢʘ ʪʝʣʘ ʪʦʥʫ. 

ʋʟ ʧʦʤʦ˂ ʥʘʩʪʘʚʥʠʢʘ ʫʯʝʥʠʮʠ ʩʫ ʧʦʥʫʜʠʣʠ ʧʨʠʤʝʨʝ ʠʟ ʩʚʘʢʦʜʥʝʚʥʦʛ ʞʠʚʦʪʘ, ʥʘʢʦʥ 

ʯʝʛʘ ʙʠ ʥʘʩʪʘʚʥʠʢ ʜʘʦ ʦʙʿʘʰˁʝˁʝ ʢʦʿʝ ʫʢˀʫʯʫʿʝ ʧʦʿʘʤ ʩʨʝʜˁʝ ʛʫʩʪʠʥʝ ʪʝʣʘ. 

ʊʘʢʦʹʝ, ʫʯʝʥʠʮʠ ʩʫ ʢʘʦ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ ʠʤʘʣʠ ʦʧʠʩʠʚʘˁʝ ʪʦʢʘ ʜʝʤʦʥʩʪʨʘʮʠʿʝ 

ʦʜʨʝʹʠʚʘˁʘ ʛʫʩʪʠʥʝ ʪʝʣʘ ʧʨʠʤʝʥʦʤ ɸʨʭʠʤʝʜʦʚʦʛ ʟʘʢʦʥʘ, ʢʘʦ ʠ ʿʝʜʘʥ ʥʝʢʣʘʩʠʯʘʥ 

ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ: ʜʘ ʥʘʧʨʘʚʝ ʘʧʘʨʘʪʫʨʫ ʟʘ ʜʦʢʘʟʠʚʘˁʝ ɸʨʭʠʤʝʜʦʚʦʛ ʟʘʢʦʥʘ ʧʨʝʤʘ 

ʫʩʤʝʥʦ ʜʘʪʦʤ ʫʧʫʪʩʪʚʫ ʥʘʩʪʘʚʥʠʢʘ ʫʟ ʩʢʠʮʫ ʥʘʯʠˁʝʥʫ ʥʘ ʪʘʙʣʠ (ʩʣʠʢʘ 15).  



128 

 

ɿʘ ʠʟʨʘʜʫ ʘʧʘʨʘʪʫʨʝ ʧʨʠʿʘʚʠʣʦ ʩʝ ʥʝʢʦʣʠʢʦ ʫʯʝʥʠʢʘ, ʘ ʥʘʩʪʘʚʥʠʢ ʿʝ ʥʘ ʥʘʨʝʜʥʦʤ 

ʯʘʩʫ ʧʦʤʦ˂ʫ ʿʝʜʥʝ ʦʜ ˁʠʭ, ʟʘʿʝʜʥʦ ʩʘ ʫʯʝʥʠʢʦʤ ʢʦʿʠ ʿʫ ʿʝ ʥʘʧʨʘʚʠʦ, ʜʦʢʘʟʠʚʘʦ 

ɸʨʭʠʤʝʜʦʚ ʟʘʢʦʥ ʫ ʚʠʜʫ ʜʝʤʦʥʩʪʨʘʮʠʿʝ.  

ʀʥʘʯʝ, ʨʝʯ ʿʝ ʦ ʜʦʢʘʟʠʚʘˁʫ ʜʝʣʦʚʘˁʘ ʩʠʣʝ ʧʦʪʠʩʢʘ ʥʘ ʪʝʣʦ ʧʦʪʦʧˀʝʥʦ ʫ ʪʝʯʥʦʩʪ ʠ 

ʦʜʨʝʹʠʚʘˁʫ ˁʝʥʦʛ ʠʥʪʝʥʟʠʪʝʪʘ ʥʘ ʥʘʯʠʥ ʢʦʿʠ ʿʝ ʯʝʩʪʦ ʧʨʠʢʘʟʘʥ ʫ ʫ˅ʙʝʥʠʮʠʤʘ 

ʬʠʟʠʢʝ (ʈʘʩʧʦʧʦʚʠ˂, 2009; ʏʘʣʫʢʦʚʠ˂, 2009; ʐʝʪʨʘʿʯʠ˂ & ʂʘʧʦʨ, 2009). 

 

ʉʃʀʂɸ 15. ɼʦʢʘʟʠʚʘˁʝ ɸʨʭʠʤʝʜʦʚʦʛ ʟʘʢʦʥʘ ʫ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ 

¶ ʂʘʜʘ ʿʝ ʨʝʯ ʦ ʫʯʝʥʠʯʢʠʤ ʘʣʪʝʨʥʘʪʠʚʥʠʤ ʢʦʥʮʝʧʮʠʿʘʤʘ ʦ ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ ʪʝʣʘ, 

ʧʦʚʨʝʤʝʥʦ, ʧʨʝ ʩʚʝʛʘ ʫ ʫʚʦʜʥʦʤ ʜʝʣʫ ʯʘʩʘ ʦʙʨʘʜʝ ʛʨʘʜʠʚʘ ʦ ʦʚʠʤ ʬʝʥʦʤʝʥʠʤʘ, 

ʤʦʛʣʦ ʩʝ ʯʫʪʠ ʜʘ ʫʯʝʥʠʮʠ ʥʘ ʧʠʪʘˁʘ ʥʘʩʪʘʚʥʠʢʘ ʟʘʰʪʦ ʪʝʣʘ ʠʩʧʣʠʚʘʚʘʿʫ ʠʣʠ ʪʦʥʫ 

ʥʘʚʦʜʝ ʦʜʛʦʚʦʨʝ ʢʦʿʠ ʫʢʘʟʫʿʫ ʥʘ ʧʦʩʪʦʿʘˁʝ ʨʘʟʣʠʯʠʪʠʭ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ. 

ʊʦ ʩʫ ʧʨʝ ʩʚʝʛʘ ʦ ʘʣʪʝʨʥʘʪʠʚʥʝ ʢʦʥʮʝʧʮʠʿʝ ʦ ʤʘʩʠ ʪʝʣʘ, ʧʨʠʩʫʩʪʚʫ ʚʘʟʜʫʭʘ, 

ʰʫʧˀʠʥʘʤʘ ʠʣʠ ʦʙʣʠʢʫ ʪʝʣʘ. ʅʘʩʪʘʚʥʠʢ ʠʣʠ ʤʘˁʠ ʙʨʦʿ ʫʯʝʥʠʢʘ ʢʦʿʠ ʩʫ ʩʝ 

ʫʢˀʫʯʠʣʠ ʫ ʨʘʟʛʦʚʦʨ ʥʘʚʦʜʠʣʠ ʩʫ ʧʨʦʪʠʚʜʦʢʘʟʝ ʦʚʠʤ ʪʚʨʜˁʘʤʘ, ʥʘʢʦʥ ʯʝʛʘ ʩʝ ʚʨʣʦ 

ʙʨʟʦ ʧʨʝʰʘʦ ʥʘ ʦʙʿʘʰˁʝˁʝ ʢʦʿʝ ʫʢˀʫʯʫʿʝ ʧʦʿʘʤ ʩʨʝʜˁʝ ʛʫʩʪʠʥʝ ʪʝʣʘ, ʘ ʟʘʪʠʤ ʠ 

ʥʘʚʦʹʝˁʝ ʦʜʥʦʩʘ ʛʫʩʪʠʥʘ ʪʝʣʘ ʠ ʪʝʯʥʦʩʪʠ ʢʘʦ ʫʩʣʦʚʘ ʟʘ ʧʣʠʚʘˁʝ/ʪʦˁʝˁʝ ʪʝʣʘ 

(ʉʪʝʚʘʥʦʚʠ˂ & ʂʨʥʝʪʘ, 2010, ʩʪʨ.102). 

ʇʨʠʣʠʢʦʤ ʫʪʚʨʹʠʚʘˁʘ ʟʥʘˁʘ, ʯʝʩʪʦ ʩʝ ʠʥʩʠʩʪʠʨʘʣʦ ʥʘ ʟʘʜʘʪʢʫ ʥʘʚʦʹʝˁʘ ʦʜʥʦʩʘ 

ʛʫʩʪʠʥʘ ʪʝʣʘ ʠ ʪʝʯʥʦʩʪʠ, ʦʜʥʦʩʥʦ ʛʨʘʚʠʪʘʮʠʦʥʝ ʠ ʩʠʣʝ ʧʦʪʠʩʢʘ ʢʘʦ ʫʩʣʦʚʘ ʟʘ 

ʧʣʠʚʘˁʝ/ʪʦˁʝˁʝ ʪʝʣʘ ʠ ʤʦʛʣʦ ʩʝ ʫʦʯʠʪʠ ʜʘ ʚʝʣʠʢʠ ʙʨʦʿ ʫʯʝʥʠʢʘ ʬʦʨʤʘʣʥʦ ʤʦʞʝ ʜʘ 

ʥʘʚʝʜʝ ʦʚʝ ʫʩʣʦʚʝ ʠʩʧʨʘʚʥʦ. 

ʅʘ ʦʩʥʦʚʫ ʠʟʥʝʪʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʝʘʣʠʟʦʚʘʥʝ ʥʘʩʪʘʚʝ ʫ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ, ʿʘʩʥʦ ʿʝ ʜʘ ʦʥʘ 

ʧʨʠʧʘʜʘ ʪʘʢʦʟʚʘʥʦʤ ʦʙʿʘʰˁʘʚʘʯʢʦ-ʧʦʢʘʟʠʚʘʯʢʦʤ ʪʠʧʫ ʥʘʩʪʘʚʝ, ʦʜʥʦʩʥʦ ʜʘ ʿʝ ʨʝʯ ʦ 
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ʪʨʘʜʠʮʠʦʥʘʣʥʦʿ ʧʨʝʜʘʚʘʯʢʦʿ ʥʘʩʪʘʚʠ (ʅʝʰʠ˂, 2015). ʆʚʦʤ ʟʘʢˀʫʯʢʫ ʜʦʜʘʪʥʦ ʜʦʧʨʠʥʦʩʝ 

ʩʣʝʜʝ˂ʝ ʫʦʯʝʥʝ ʦʜʣʠʢʝ: 

¶ ʀʩʢʘʟʘʥʘ ʟʘʠʥʪʝʨʝʩʦʚʘʥʦʩʪ ʠ ʘʢʪʠʚʥʦʩʪ ʫʯʝʥʠʢʘ ʥʘ ʯʘʩʫ ʛʝʥʝʨʘʣʥʦ ʿʝ ʥʠʩʢʘ; 

¶ ɸʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ ʥʘʿʯʝʰ˂ʝ ʥʝ ʧʦʢʘʟʫʿʫ ʜʘ ʣʠ ʩʫ ʮʠˀʝʚʠ ʯʘʩʘ ʟʘʠʩʪʘ ʦʩʪʚʘʨʝʥʠ; 

¶ ʋʯʝʥʠʮʠ ʥʠʩʫ ʥʘ ʘʜʝʢʚʘʪʘʥ ʥʘʯʠʥ ʧʦʜʩʪʘʢʥʫʪʠ ʜʘ ʧʦʩʪʘʚˀʘʿʫ ʧʠʪʘˁʘ ʠ ʜʠʩʢʫʪʫʿʫ ʫ 

ʚʝʟʠ ʧʨʝʜʤʝʪʘ ʫʯʝˁʘ; 

¶ ʇʣʘʥʠʨʘʥʠ ʟʘʜʘʮʠ ʠ ʧʨʝʜʚʠʹʝʥʠ ʪʝʤʧʦ ʨʘʜʘ ʿʝʜʥʘʢ ʿʝ ʟʘ ʩʚʝ  ʫʯʝʥʠʢʝ; 

¶ ʀʥʪʝʨʘʢʮʠʿʘ ʤʝʹʫ ʫʯʝʥʠʮʠʤʘ ʿʝ ʤʠʥʠʤʘʣʥʘ ʠ ʥʝ ʢʦʨʠʩʪʠ ʩʝ ʫ ʬʫʥʢʮʠʿʠ ʫʯʝˁʘ; 

¶ ʅʝ ʧʦʩʪʦʿʝ ʘʢʪʠʚʥʦʩʪʠ ʢʦʿʝ ʩʫ ʫʩʤʝʨʝʥʝ ʥʘ ʪʦ ʜʘ ʫʯʝʥʠʮʠ ʩʘʤʦʩʪʘʣʥʦ ʧʨʦʮʝˁʫʿʫ 

ʩʚʦʿ ʥʘʧʨʝʜʘʢ;  

¶ ɼʦʤʘ˂ʠ ʟʘʜʘʮʠ ʥʝ ʧʨʦʜʫʙˀʫʿʫ ʫ ʜʦʚʦˀʥʦʿ ʤʝʨʠ ʟʥʘˁʘ ʦ ʠʟʫʯʘʚʘʥʦʿ ʪʝʤʠ. 

3.7.2. ʆʩʥʦʚʥʝ ʦʜʣʠʢʝ ʨʝʘʣʠʟʦʚʘʥʝ ʥʘʩʪʘʚʝ ʫʩʤʝʨʝʥʝ ʥʘ ʘʢʪʠʚʥʦ ʫʯʝˁʝ ʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ 

ʅʘʩʪʘʚʘ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ ʨʝʘʣʠʟʦʚʘʥʘ ʿʝ 

ʪʦʢʦʤ ʰʝʩʪ ʰʢʦʣʩʢʠʭ ʯʘʩʦʚʘ ʢʦʿʠʤʘ ʿʝ ʧʨʠʩʪʫʧʘʥʦ ʢʘʦ ʮʝʣʠʥʠ, ʫ ʩʢʣʘʜʫ ʩʘ ʦʙʿʝʢʪʠʚʥʠʤ 

ʤʦʛʫ˂ʥʦʩʪʠʤʘ ʦʨʛʘʥʠʟʘʮʠʿʝ ʥʘʩʪʘʚʝ, ʘ ʫ ʮʠˀʫ ʜʘ ʫʯʝʥʠʮʠ ʧʨʦʹʫ ʢʨʦʟ ʢˀʫʯʥʝ ʬʘʟʝ ʮʠʢʣʫʩʘ 

ʫʯʝˁʘ (Karplus & Butts, 1977) ʠʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʜʘ ʿʝ ʦʜʘʙʨʘʥ IBSE ʧʨʠʩʪʫʧ ʥʘʩʪʘʚʠ (Harlen, 

2013). ʆʩʥʦʚʥʝ ʬʘʟʝ ʧʨʠʤʝˁʝʥʦʛ ʮʠʢʣʫʩʘ ʫʯʝˁʘ ʩʫ: 

¶ ʌʘʟa ʠʩʪʨʘʞʠʚʘˁʘ, 

¶ ʋʚʦʹʝˁʝ ʢʦʥʮʝʧʘʪʘ ʠ  

¶ ʇʨʠʤʝʥʘ ʢʦʥʮʝʧʘʪʘ ʫ ʨʘʟʣʠʯʠʪʠʤ ʩʠʪʫʘʮʠʿʘʤʘ. 

ʇʨʚʘ ʜʚʘ ʯʘʩʘ ʟʘʠʩʪʘ ʩʫ ʧʦʚʝʟʘʥʘ ʫ ʮʝʣʠʥʫ ʦʜ ʜʝʚʝʜʝʩʝʪ ʤʠʥʫʪʘ, ʜʦʢ ʩʫ ʧʨʝʦʩʪʘʣʘ ʯʝʪʠʨʠ 

ʯʘʩʘ ʨʝʘʣʠʟʦʚʘʥʘ ʥʘ ʫʦʙʠʯʘʿʝʥ ʥʘʯʠʥ, ʫ ʪʨʘʿʘˁʫ ʦʜ ʯʝʪʨʜʝʩʝʪ ʠ ʧʝʪ ʤʠʥʫʪʘ, ʘʣʠ ʪʘʢʦ ʜʘ ʫ 

ʫʚʦʜʥʦʤ ʜʝʣʫ ʯʘʩʘ ʫʚʝʢ ʧʦʩʪʦʿʝ ʘʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ ʢʦʿʝ ʩʫ ʿʘʩʥʦ ʧʦʚʝʟʘʥʝ ʩʘ ʩʘʜʨʞʘʿʝʤ 

ʧʨʝʪʭʦʜʥʦʛ ʯʘʩʘ ʠʣʠ ʩʘ ʨʘʜʦʤ ʥʘ ʜʦʤʘ˂ʝʤ ʟʘʜʘʪʢʫ.  

ʊʦʢ ʩʚʠʭ ʯʘʩʦʚʘ ʙʠʦ ʿʝ ʬʣʝʢʩʠʙʠʣʘʥ, ʘʣʠ ʫʚʝʢ ʫʩʤʝʨʝʥ ʢʘ ʧʦʩʪʘʚˀʝʥʦʤ ʮʠˀʫ ʠ ʧʨʠʣʘʛʦʹʝʥ 

ʫʯʝʥʠʯʢʠʤ ʧʦʩʪʠʛʥʫ˂ʠʤʘ. ʆʩʥʦʚʥʠ ʮʠˀ ʥʘʩʪʘʚʝ ʨʝʘʣʠʟʦʚʘʥʝ ʫ ʝʢʩʧʝʨʠʤʝʪʘʣʥʦʿ ʛʨʫʧʠ ʿʝ: 

ɸʢʪʠʚʥʦ ʩʪʠʮʘˁʝ ʟʥʘˁʘ ʦ ʧʦʿʤʫ ʠ ʦʩʦʙʠʥʘʤʘ ʩʠʣʝ ʧʦʪʠʩʢʘ ʠ ɸʨʭʠʤʝʜʦʚʦʤ 

ʟʘʢʦʥʫ, ʢʘʦ ʠ ʧʨʦʜʫʙˀʠʚʘˁʝ ʟʥʘˁʘ ʦ ʫʩʣʦʚʠʤʘ ʟʘ ʧʣʠʚʘˁʝ/ʪʦˁʝˁʝ ʪʝʣʘ. 
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ʋ ʦʢʚʠʨʫ ʦʚʦʛ ʤʦʜʝʣʘ ʥʘʩʪʘʚʝ ʫʩʤʝʨʝʥʝ ʥʘ ʘʢʪʠʚʥʦ ʫʯʝˁʝ ʿʝʜʥʘʢʘ ʧʘʞˁʘ ʩʝ ʧʦʩʚʝ˂ʫʿʝ 

ʦʙʨʘʟʦʚʥʠʤ, ʬʫʥʢʮʠʦʥʘʣʥʠʤ ʠ ʚʘʩʧʠʪʥʠʤ ʟʘʜʘʮʠʤʘ ʯʠʤʝ ʩʝ ʧʦʜʩʪʠʯʝ ʨʘʟʚʦʿ ʰʠʨʦʢʦʛ 

ʩʧʝʢʪʨʘ ʢʦʤʧʝʪʥʮʠʿʘ, ʦʜ ʥʘʫʯʥʝ ʧʠʩʤʝʥʦʩʪʠ ʠ ʥʘʫʯʥʦʛ ʧʦʛʣʝʜʘ ʥʘ ʩʚʝʪ, ʧʨʝʢʦ ʚʝʰʪʠʥʘ 

ʩʘʨʘʜˁʝ, ʨʝʰʘʚʘˁʘ ʧʨʦʙʣʝʤʘ, ʨʘʜʘ ʩʘ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ ʜʦ ʫʯʝˁʘ ʢʘʢʦ ʩʝ ʫʯʠ. 

ʆʩʥʦʚʥʘ ʦʜʣʠʢʘ ʤʦʜʝʣʘ ʥʘʩʪʘʚʝ ʫʩʤʝʨʝʥʝ ʥʘ ʘʢʪʠʚʥʦ ʫʯʝˁʝ ʫ ʦʚʦʤ ʩʣʫʯʘʿʫ ʿʝ ʢʨʝʠʨʘˁʝ 

ʧʨʠʣʠʢʘ ʢʦʿʝ ʫʯʝʥʠʮʠʤʘ ʦʙʝʟʙʝʹʫʿʫ ʜʘ ʫʩʚʦʿʝ ʥʦʚʝ ʢʦʥʮʝʧʪʝ ʪʘʢʦ ʰʪʦ ʧʨʦʣʘʟʝ ʢʨʦʟ ʢˀʫʯʥʝ 

ʬʘʟʝ ʠʩʪʨʘʞʠʚʘˁʘ: ʧʦʩʪʘʚˀʘˁʝ ʧʨʦʙʣʝʤʘ, ʬʦʨʤʫʣʠʩʘˁʝ ʭʠʧʦʪʝʟʘ, ˁʠʭʦʚʦ ʪʝʩʪʠʨʘˁʝ ʢʨʦʟ 

ʧʨʘʢʪʠʯʥʝ ʘʢʪʠʚʥʦʩʪʠ ʠ ʜʦʥʦʰʝˁʝ ʟʘʢˀʫʯʘʢʘ (White, Shimoda & Frederiksen, 1999).  

ʆʩʠʤ ʪʦʛʘ, ʧʨʠʣʠʢʦʤ ʠʟʫʯʘʚʘˁʘ ʥʦʚʦʛ ʛʨʘʜʠʚʘ, ʦʜʥʦʩʥʦ ʫʩʚʘʿʘˁʘ ʥʦʚʠʭ ʢʦʥʮʝʧʘʪʘ, 

ʩʥʘʞʥʦ ʩʝ ʧʦʜʩʪʠʯʝ ʚʝʟʘ ʩʘ ʫʯʝʥʠʯʢʠʤ ʧʨʝʪʭʦʜʥʠʤ ʟʥʘˁʠʤʘ, ʫʟ ʧʨʠʭʚʘʪʘˁʝ ʧʦʩʪʦʿʘˁʘ 

ʫʯʝʥʠʯʢʠʭ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʢʘʦ ʦʩʥʦʚʝ ʟʘ ʫʯʝˁʝ. ʅʘ ʧʨʠʤʝʨ, ʙʝʟ ʦʙʟʠʨʘ ʥʘ ʪʦ 

ʰʪʦ ʩʫ ʫʯʝʥʠʮʠ ʦ ʧʦʿʤʫ ʛʫʩʪʠʥʝ ʩʪʠʮʘʣʠ ʟʥʘˁʘ ʪʦʢʦʤ ʧʨʝʪʭʦʜʥʦʛ ʨʘʟʨʝʜʘ, ʥʝ ʩʤʝ ʩʝ 

ʧʦʜʨʘʟʫʤʝʚʘʪʠ ʜʘ ʩʫ ʩʚʠ ʫʯʝʥʠʮʠ ʟʘʠʩʪʘ ʫʩʚʦʿʠʣʠ ʥʘʫʯʥʠ ʢʦʥʮʝʧʪ ʛʫʩʪʠʥʝ ʠ ʜʘ ʛʘ ʫʩʧʝʰʥʦ 

ʧʨʠʤʝˁʫʿʫ ʧʨʠ ʪʫʤʘʯʝˁʫ ʫʩʣʦʚʘ ʟʘ ʧʣʠʚʘˁʝ ʠ ʪʦˁʝˁʝ ʪʝʣʘ, ʪʝ ʩʝ ʦʚʦʤ ʧʦʿʤʫ ʤʦʨʘ 

ʧʦʩʚʝʪʠʪʠ ʘʜʝʢʚʘʪʥʘ ʧʘʞˁʘ. 

ɱʝʜʥʘ ʦʜ ʚʝʦʤʘ ʚʘʞʥʠʭ ʦʜʣʠʢʘ ʦʚʦʛ ʤʦʜʝʣʘ ʿʝʩʪʝ ʧʦʜʩʪʠʮʘˁʝ ʚʨʰˁʘʯʢʝ ʠʥʪʝʨʘʢʮʠʿʝ ʫ 

ʨʘʟʣʠʯʠʪʠʤ ʬʘʟʘʤʘ ʫʯʝˁʘ, ʢʘʢʦ ʧʨʠʣʠʢʦʤ ʠʩʪʨʘʞʠʚʘˁʘ ʠ ʫʚʦʹʝˁʘ ʥʦʚʠʭ ʢʦʥʮʝʧʘʪʘ, ʪʘʢʦ 

ʠ ʧʨʠʣʠʢʦʤ ʧʨʠʤʝʥʝ ʢʦʥʮʝʧʘʪʘ ʫ ʨʘʟʣʠʯʠʪʠʤ ʩʠʪʫʘʮʠʿʘʤʘ. ɺʨʰˁʘʯʢʘ ʠʥʪʝʨʘʢʮʠʿʘ ʿʝ ʿʝʜʘʥ 

ʦʜ ʢˀʫʯʥʠʭ ʝʣʝʤʝʥʘʪʘ ʦʚʦʛ ʤʦʜʝʣʘ ʠʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʥʝʢʦʣʠʢʦ ʘʩʧʝʢʘʪʘ: 

¶ ʈʘʟʤʝʥʘ ʤʠʰˀʝˁʘ ʫ ʤʘʣʠʤ ʛʨʫʧʘʤʘ ʤʦʞʝ ʙʠʪʠ ʧʨʠʣʠʢʘ ʟʘ ʧʦʜʩʪʠʮʘˁʝ 

ʢʦʛʥʠʪʠʚʥʦʛ ʢʦʥʬʠʢʪʘ ʢʦʿʝ ʿʝ ʥʝʦʧʭʦʜʘʥ ʟʘ ʦʩʪʚʘʨʠʚʘˁʝ ʢʦʥʮʝʧʪʫʘʣʥʠʭ ʧʨʦʤʝʥʘ 

(Chinn & Brewer 1993; Mazur, 1997; ʇʝʪʨʦʚʠ˂, 2013); 

¶ ɼʠʩʢʫʩʠʿʘ ʫ ʛʨʫʧʠ ʤʦʞʝ ʙʠʪʠ ʚʘʞʥʘ ʫ ʨʘʟʣʠʯʠʪʠʤ ʬʘʟʘʤʘ ʧʨʦʮʝʩʘ ʩʘʤʦʨʝʛʫʣʠʩʘʥʦʛ 

ʫʯʝʘˁ (Zimmerman, 2002) - ʟʘ ʘʢʪʠʚʠʨʘˁʝ ʥʝʦʧʭʦʜʥʠʭ ʟʥʘˁʘ ʠ ʚʝʰʪʠʥʘ ʜʘ ʙʠ ʩʝ 

ʨʘʟʫʤʝʦ ʟʘʜʘʪʠ ʧʨʦʙʣʝʤ ʠ ʥʘʯʠʥʠʦ ʧʣʘʥ ʨʝʰʘʚʘˁʘ, ʟʘ ʧʨʘ˂ʝˁʝ ʩʦʧʩʪʚʝʥʦʛ ʥʘʧʨʝʪʢʘ 

ʠ ʚʝʨʠʬʠʢʦʚʘˁʝ ʠʩʧʨʘʚʥʦʩʪʠ ʜʝʣʠʤʠʯʥʠʭ ʠ ʢʦʥʘʯʥʠʭ ʨʝʰʝˁʘ, ʢʘʦ ʠ ʟʘ ʢʨʠʪʠʯʢʫ 

ʧʨʦʮʝʥʫ ʮʝʣʦʢʫʧʥʦʛ ʫʯʠʥʢʘ.  

¶ ʇʨʠʭʚʘʪʘˁʝ, ʘ ʧʦʩʝʙʥʦ ʜʘʚʘˁʝ ʦʙʿʘʰˁʝˁʘ ʫ ʛʨʫʧʠ ʫʯʝʥʠʢʘ ʦʜʣʠʯʥʝ ʩʫ ʩʪʨʘʪʝʛʠʿʝ 

ʫʯʝˁʘ (Hatzinkita et al., 2005). ɼʦʙʨʘ ʦʙʿʘʰˁʝˁʘ ʩʫ ʫʪʝʤʝˀʝʥʘ, ʪʘʯʥʘ ʠ ʜʦʚʦˀʥʦ 

ʝʣʘʙʦʨʠʨʘʥʘ ʜʘ ʦʥʦʤʝ ʢʦ ʠʭ ʧʨʠʤʘ ʧʦʤʘʞʫ ʜʘ ʠʩʧʨʘʚʠ ʦʥʦ ʰʪʦ ʿʝ ʧʦʛʨʝʰʥʦ, ʧʨʠ 

ʯʝʤʫ ʥʘʿʙʦˀʘ ʦʙʿʘʰˁʝˁʘ ʫʢʘʟʫʿʫ ʠ ʟʘʰʪʦ ʿʝ ʥʝʰʪʦ ʧʦʛʨʝʰʥʦ. ʊʘʢʦʹʝ, ʧʦʩʪʦʿʝ 

ʜʦʢʘʟʠ ʜʘ ʰʪʦ ʫʯʝʥʠʢ ʧʨʫʞʘ ʚʠʰʝ ʨʘʟʨʘʹʝʥʠʭ, ʧʨʦʤʠʰˀʝʥʠʭ ʦʙʿʘʰˁʝˁʘ ʜʨʫʛʠʤ 

ʫʯʝʥʠʮʠʤʘ ʫ ʛʨʫʧʠ, ʪʦ ˂ʝ ʦʥ ʣʠʯʥʦ ʚʠʰʝ ʥʘʧʨʝʜʦʚʘʪʠ ʫ ʫʯʝˁʫ (Webb et al., 2002 

ʧʨʝʤʘ Vulfolk , Hjuz & Volkap, 2014). ɼʘʚʘˁʝ ʦʙʿʘʰˁʝˁʘ ʟʘʭʪʝʚʘ ʦʨʛʘʥʠʟʦʚʘˁʝ 
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ʠʥʬʦʨʤʘʮʠʿʘ ʠ ˁʠʭʦʚʦ ʠʟʨʘʞʘʚʘˁʝ ʩʦʧʩʪʚʝʥʠʤ ʨʝʯʠʤʘ, ʦʩʤʠʰˀʘʚʘˁʝ ʧʨʠʤʝʨʘ 

ʨʘʜʠ ʧʦʚʝʟʠʚʘˁʘ ʩʘ ʦʥʠʤ ʰʪʦ ʿʝ ʩʚʠʤʘ ʧʦʟʥʘʪʦ, ʢʘʦ ʠ ʪʝʩʪʠʨʘˁʝ ʨʘʟʫʤʝʚʘˁʘ 

ʧʦʩʪʘʚˀʝʤ ʧʠʪʘˁʘ, ʰʪʦ ʫ ʮʝʣʠʥʠ ʜʦʧʨʠʥʦʩʠ ʠʟʛʨʘʜˁʠ ʩʦʧʩʪʚʝʥʠʭ ʢʚʘʣʠʪʝʪʥʠʿʠʭ ʠ 

ʪʨʘʿʥʠʿʠʭ ʟʥʘˁʘ. 

ʆʩʠʤ ʧʦʜʩʪʠʮʘˁʘ ʠʥʪʝʨʘʢʮʠʿʝ ʫ ʛʨʫʧʠ ʚʨʰˁʘʢʘ, ʚʘʞʥʘ ʦʜʣʠʢʘ ʦʚʦʛ ʤʦʜʝʣʘ ʿʝ ʩʪʘʣʥʘ 

ʠʥʪʝʨʘʢʮʠʿʘ ʠʟʤʝʹʫ ʫʯʝʥʠʢʘ ʠ ʥʘʩʪʘʚʥʠʢʘ. ʈʘʟʤʝʥʘ ʘʜʝʢʚʘʪʥʠʭ ʠ ʧʨʘʚʦʚʨʝʤʝʥʠʭ 

ʧʦʚʨʘʪʥʠʭ ʠʥʬʦʨʤʘʮʠʿʘ ʫʯʝʥʠʢʝ ʫʩʤʝʨʘʚʘ ʫ ʧʨʦʮʝʩʫ ʫʯʝˁʘ, ʜʦʢ ʥʘʩʪʘʚʥʠʢʫ ʜʘʿʝ ʧʨʠʣʠʢʫ 

ʜʘ ʥʘʩʪʘʚʥʠ ʧʨʦʮʝʩ ʚʦʜʠ ʥʘ ʝʬʠʢʘʩʘʥ ʥʘʯʠʥ ʫʩʤʝʨʝʥ ʥʘ ʘʢʪʠʚʥʫ ʢʦʥʩʪʨʫʢʮʠʿʫ ʟʥʘˁʘ. 

ɻʝʥʝʨʘʣʥʦ, ʠʥʪʝʨʚʝʥʮʠʿʝ ʥʘʩʪʘʚʥʠʢʘ ʫ ʩʚʠʤ ʬʘʟʘʤʘ ʮʠʢʣʫʩʘ ʫʯʝˁʘ ʦʙʣʠʢʦʚʘʥʝ ʩʫ ʥʘ 

ʦʩʥʦʚʫ ʠʥʬʦʨʤʘʮʠʿʘ ʢʦʿʝ ʫʢʘʟʫʿʫ ʥʘ ʩʪʝʧʝʥ ʥʘʧʨʝʜʦʚʘˁʘ ʫʯʝʥʠʢʘ, ʦʜʥʦʩʥʦ ʥʘ ʫʦʯʝʥʝ 

ʧʦʪʝʰʢʦ˂ʝ. 

ʂʘʜʘ ʿʝ ʫ ʧʠʪʘˁʫ ʩʫʦʯʘʚʘˁʝ ʫʯʝʥʠʢʘ ʩʘ ʦʛʨʘʥʠʯʝˁʠʤʘ ˁʠʭʦʚʠʭ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ 

ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ, ʧʨʝ ʩʚʝʛʘ ʦ ʫʩʣʦʚʠʤʘ ʟʘ ʧʣʠʚʘˁʝ ʠ ʪʦˁʝˁʝ ʪʝʣʘ, 

ʦʩʠʤ ʧʦʤʝʥʫʪʦʛ ʧʦʜʩʪʠʮʘˁʘ ʜʠʩʢʫʩʠʿʝ ʫ ʛʨʫʧʘʤʘ, ʢˀʫʯʥʠ ʝʣʝʤʝʥʪ ʿʝ ʜʝʤʦʥʩʪʨʠʨʘˁʝ 

ʨʘʟʣʠʯʠʪʠʭ ʬʝʥʦʤʝʥʘ ʢʨʦʟ ʧʨʝʜʚʠʜʠ-ʧʦʩʤʘʪʨʘʿ-ʦʙʿʘʩʥʠ-ʘʢʪʠʚʥʦʩʪʠ (White & Gunstone, 

1992).  

ɿʘʜʘʮʠ ʢʦʿʠ ʩʝ ʧʦʩʪʘʚˀʘʿʫ ʫʯʝʥʠʮʠʤʘ ʫ ʨʘʟʣʠʟʠʪʠʤ ʬʘʟʘʤʘ ʫʯʝˁʘ ʩʫ ʨʘʟʥʦʚʨʩʥʠ, ʘ 

ʫʢˀʫʯʫʿʫ ʧʨʘʢʪʠʯʥʝ, ʢʦʥʮʝʧʪʫʘʣʥʝ ʠ ʨʘʯʫʥʩʢʝ ʧʨʦʙʣʝʤʝ. ʐʪʦ ʩʝ ʪʠʯʝ ʜʦʤʘ˂ʠʭ ʟʘʜʘʪʘʢʘ, 

ʦʥʠ ʠʤʘʿʫ ʚʘʞʥʦ ʤʝʩʪʦ ʫ ʦʚʦʤ ʤʦʜʝʣʫ. ʈʘʟʥʦʚʨʩʥʠ ʩʫ ʠ ʦʤʦʛʫ˂ʘʚʘʿʫ ʧʨʠʤʝʥʫ ʫʩʚʦʿʝʥʠʭ 

ʟʥʘˁʘ ʫ ʨʘʟʣʠʯʠʪʠʤ ʩʠʪʫʘʮʠʿʘʤʘ. ʅʘ ʧʨʠʤʝʨ, ʥʘʢʦʥ ʧʨʚʦʛ ʙʣʦʢʘ ʥʘʩʪʘʚʝ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ 

ʫʯʝʥʠʮʠ ʩʫ ʨʝʰʘʚʘʣʠ ʢʣʘʩʠʯʘʥ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ ï ʥʠʟ ʧʠʪʘˁʘ ʠ ʟʘʜʘʪʘʢʘ ʢʦʿʠʤʘ ʩʝ 

ʧʨʦʚʝʨʘʚʘ ʩʪʝʯʝʥʦ ʟʥʘˁʝ ʦ ʦʩʥʦʚʥʠʤ ʧʦʿʤʦʚʠʤʘ ʦ ʠʟʫʯʘʚʘʥʠʤ ʧʦʿʘʚʘʤʘ, ʜʦʢ ʩʫ ʧʨʝʦʩʪʘʣʘ 

ʪʨʠ ʜʦʤʘ˂ʘ ʟʘʜʘʪʢʘ ʧʦʩʪʘʚˀʝʥʘ ʥʘ ʩʣʝʜʝ˂ʠ ʥʘʯʠʥ: 

¶ ɿʘʜʘʪʘʢ ʦ ɸʨʭʠʤʝʜʫ - ʜʨʫʛʠ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ ʥʘʤʝˁʝʥ ʿʝ ʨʘʜʫ ʫ ʛʨʫʧʠ ʠ ʟʘʭʪʝʚʘ 

ʧʨʦʫʯʘʚʘˁʝ ʢʨʘ˂ʝʛ ʪʝʢʩʪʘ ʦ ɸʨʭʠʤʝʜʫ ʢʘʦ ʠ ʜʠʩʢʫʩʠʿʫ ʦ ʤʦʛʫ˂ʠʤ ʥʘʯʠʥʠʤʘ ʜʘ ʩʝ 

ʦʜʨʝʜʠ ʦʜ ʢʦʛ ʤʘʪʝʨʠʿʘʣʘ ʿʝ ʥʘʧʨʘʚˀʝʥʦ ʥʝʢʦ ʪʝʣʦ; 

¶ ʀʩʪʨʘʞʠʚʘʯʢʠ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ Ăɼʘ ʣʠ ʿʘʙʫʢʝ ʪʦʥʫ ʫ ʚʦʜʠ?ñ - ʪʨʝ˂ʠ ʜʦʤʘ˂ʠ 

ʟʘʜʘʪʘʢ ʢʦʿʠ ʩʫ ʫʯʝʥʠʮʠ ʨʝʰʘʚʘʣʠ ʧʦ ʩʦʧʩʪʚʝʥʦʤ ʠʟʙʦʨʫ, ʫʟ ʥʘʧʦʤʝʥʫ ʜʘ ʩʚʘʢʠ 

ʢʚʘʣʠʪʝʪʥʦ ʫʨʘʹʝʥ ʟʘʜʘʪʘʢ ʧʦʟʠʪʠʚʥʦ ʫʪʠʯʝ ʥʘ ʢʨʘʿˁʫ ʦʮʝʥʫ. 

¶ ɿʘʜʘʪʘʢ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ - ʯʝʪʚʨʪʠ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ 

ʧʨʝʜʩʪʘʚˀʘ ʥʠʟ ʧʠʪʘˁʘ ʢʦʿʘ ʩʣʝʜʝ ʣʝʢʮʠʿʫ ʫ ʫ˅ʙʝʥʠʢʫ ʫʟ ʜʚʘ ʜʦʜʘʪʥʘ ʟʘʜʘʪʢʘ ʢʦʿʘ 

ʩʝ ʦʜʥʦʩʝ ʥʘ ʪʝʢʩʪ ʜʘʪ ʫ ʦʜʝˀʢʫ ɿʘʥʠʤˀʠʚʦʩʪʠ ʥʘʢʦʥ ʣʝʢʮʠʿʝ. 
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3.8. ʀʤʧʣʝʤʝʥʪʘʮʠʿʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʛ ʤʦʜʝʣʘ ʘʢʪʠʚʥʦʛ ʫʯʝˁʘ ʦ ʩʠʣʠ 

ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ 

ʅʘʿʧʨʝ ʥʘʚʦʜʠʤʦ ʦʩʥʦʚʥʝ ʝʣʝʤʝʥʪʝ ʧʨʠʧʨʝʤʝ ʟʘ ʯʘʩʦʚʝ ʫ ʩʚʘʢʦʤ ʦʜ ʦʜʝˀʝˁʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʨʫʧʝ (ʮʠˀ, ʟʘʜʘʮʠ, ʦʙʣʠʮʠ ʨʘʜʘ, ʪʠʧ ʯʘʩʘ, ʥʘʩʪʘʚʥʝ ʤʝʪʦʜʝ ʠ ʥʘʩʪʘʚʥʘ 

ʩʨʝʜʩʪʚʘ), ʜʦʢ ʿʝ ʫ ʥʘʩʪʘʚʢʫ ʜʝʪʘˀʥʦ ʦʧʠʩʘʥ ʪʦʢ ʩʚʘʢʦʛ ʯʘʩʘ, ʦʜʥʦʩʥʦ ʘʢʪʠʚʥʦʩʪʠ 

ʨʝʘʣʠʟʦʚʘʥʝ ʥʘ ʧʦʿʝʜʠʥʠʤ ʯʘʩʦʚʠʤʘ.   

ʎʠ:ˀ ɸʢʪʠʚʥʦ ʩʪʠʮʘˁʝ ʟʥʘˁʘ ʦ ʧʦʿʤʫ ʠ ʦʩʦʙʠʥʘʤʘ ʩʠʣʝ ʧʦʪʠʩʢʘ ʠ ɸʨʭʠʤʝʜʦʚʦʤ ʟʘʢʦʥʫ, 

ʢʘʦ ʠ ʧʨʦʜʫʙˀʠʚʘˁʝ ʟʥʘˁʘ ʦ ʫʩʣʦʚʠʤʘ ʟʘ ʧʣʠʚʘˁʝ/ʪʦˁʝˁʝ ʪʝʣʘ. 

ɿʘʜʘʮʠ: 

¶ ʆʙʨʘʟʦʚʥʠ - ʋʯʝʥʠʢ ʪʨʝʙʘ ʜʘ: ʫʤʝ ʜʘ ʧʨʝʧʦʟʥʘ ʜʝʣʦʚʘˁʝ ʩʠʣʝ ʧʦʪʠʩʢʘ ʥʘ ʪʝʣʦ; ʟʥʘ 

ʢʦʿʠ ʧʨʘʚʘʮ ʠ ʩʤʝʨ ʠʤʘ ʦʚʘ ʩʠʣʘ ʠ ʦʜ ʯʝʛʘ ʟʘʚʠʩʠ ˁʝʥʘ ʙʨʦʿʥʘ ʚʨʝʜʥʦʩʪ; ʫʤʝ ʜʘ 

ʦʜʨʝʜʠ ʙʨʦʿʥʫ ʚʨʝʜʥʦʩʪ ʩʠʣʝ ʧʦʪʠʩʢʘ; ʨʘʟʫʤʝ ɸʨʭʠʤʝʜʦʚ ʟʘʢʦʥ; ʠʤʘ ʧʨʝʜʩʪʘʚʫ ʦ 

ʪʦʤʝ ʢʦ ʿʝ ʙʠʦ ɸʨʭʠʤʝʜ; ʫʤʝ ʜʘ ʦʜʨʝʜʠ ʛʫʩʪʠʥʫ ʪʝʣʘ; ʨʘʟʫʤʝ ʜʘ ʧʣʠʚʘˁʝ/ʪʦˁʝˁʝ 

ʪʝʣʘ ʟʘʚʠʩʠ ʦʜ ʦʜʥʦʩʘ ʛʫʩʪʠʥʘ ʪʝʣʘ ʠ ʪʝʯʥʦʩʪʠ; ʟʥʘ ʫ ʢʘʢʚʦʤ ʩʫ ʦʜʥʦʩʫ ʩʠʣʘ ʧʦʪʠʩʢʘ 

ʠ ʛʨʘʚʠʪʘʮʠʦʥʘ ʩʠʣʘ ʢʦʿʝ ʜʝʣʫʿʫ ʥʘ ʪʝʣʦ ʢʦʿʝ ʠʩʧʣʠʚʘʚʘ, ʪʦʥʝ ʠʣʠ ʣʝʙʜʠ ʠʩʧʦʜ 

ʧʦʚʨʰʠʥʝ ʪʝʯʥʦʩʪʠ; ʟʥʘ ʜʘ ʩʠʣʘ ʧʦʪʠʩʢʘ ʥʝ ʜʝʣʫʿʝ ʩʘʤʦ ʫ ʪʝʯʥʦʩʪʠʤʘ, ʚʝ˂ ʠ ʫ 

ʛʘʩʦʚʠʪʠʤ ʩʫʧʩʪʘʥʮʠʿʘʤʘ.  

¶ ʌʫʥʢʮʠʦʥʘʣʥʠ - ʈʘʟʚʠʿʘˁʝ ʠʩʪʨʘʞʠʚʘʯʢʦʛ ʧʨʠʩʪʫʧʘ ʠ ʥʘʫʯʥʦʛ ʧʦʛʣʝʜʘ ʥʘ ʩʚʝʪ; 

ʦʩʧʦʩʦʙˀʘʚʘˁʝ ʟʘ ʩʘʤʦʩʪʘʣʘʥ ʨʘʜ ʠ ʨʘʜ ʫ ʛʨʫʧʠ; ʧʦʚʝʟʠʚʘˁʝ ʠ ʧʨʠʤʝʥʘ ʟʥʘˁʘ ʫ 

ʨʘʟʣʠʯʠʪʠʤ ʩʠʪʫʮʠʿʘʤʘ; ʨʘʟʚʠʿʘˁʝ ʚʝʰʪʠʥʘ ʠʟʨʘʞʘʚʘˁʘ ʩʦʧʩʪʚʝʥʦʛ ʤʠʰˀʝˁʘ ʠ 

ʘʨʛʫʤʝʥʪʦʚʘʥʦʛ ʜʠʩʢʫʪʦʚʘˁʘ; ʫʥʘʧʨʝʹʠʚʘˁʝ ʚʝʰʪʠʥʘ ʜʠʛʠʪʘʣʥʝ ʢʦʤʫʥʠʢʘʮʠʿʝ. 

¶ ɺʘʩʧʠʪʥʠ - ʈʘʟʚʠʿʘˁʝ ʩʚʝʩʪʠ ʦ ʚʘʞʥʦʩʪʠ ʩʪʠʮʘˁʘ ʟʥʘˁʘ ʠ ʧʦʟʠʪʠʚʥʦʛ ʩʪʘʚʘ ʧʨʝʤʘ 

ʧʨʠʨʦʜʥʠʤ ʥʘʫʢʘʤʘ; ʨʘʟʚʠʿʘˁʝ ʦʜʛʦʚʦʨʥʦʩʪʠ ʟʘ ʩʦʧʩʪʚʝʥʠ ʨʘʜ ʠ ʫʯʝˁʝ, ʢʘʦ ʠ ʟʘ 

ʜʦʧʨʠʥʦʩ ʥʘʧʨʝʪʢʫ ʫ ʨʘʜʫ ʛʨʫʧʝ; ʨʘʟʚʠʿʘˁʝ ʩʚʝʩʪʠ ʦ ʟʥʘʯʘʿʫ ʠ ʩʚʨʩʠ ʜʦʤʘ˂ʠʭ 

ʟʘʜʘʪʘʢʘ. 

ʆʙʣʠʮʠ ʨʘʜʘ: ʌʨʦʥʪʘʣʥʠ, ʛʨʫʧʥʠ (ʧʝʪ ʥʝʭʦʤʦʛʝʥʠʭ ʛʨʫʧʘ) ʠ ʠʥʜʠʚʠʜʫʘʣʥʠ ʦʙʣʠʢ ʨʘʜʘ. 

ʊʠʧ ʯʘʩʘ:  

¶ ʏʘʩ 1 ʠ 2 - ʉʠʣʘ ʧʦʪʠʩʢʘ (ʯʘʩ ʠʟʫʯʘʚʘˁʘ ʥʦʚʦʛ ʛʨʘʜʠʚʘ);  

¶ ʏʘʩ 3 - ʉʠʣʘ ʧʦʪʠʩʢʘ ʠ ɸʨʭʠʤʝʜʦʚ ʟʘʢʦʥ (ʯʘʩ ʫʪʚʨʹʠʚʘˁʘ ʟʥʘˁʘ);  

¶ ʏʘʩ 4 - ʇʨʠʤʝʥʘ ɸʨʭʠʤʝʜʦʚʦʛ ʟʘʢʦʥʘ; ʇʣʠʚʘˁʝ ʠ ʪʦˁʝˁʝ ʪʝʣʘ (ʢʦʤʙʠʥʦʚʘʥʠ ʯʘʩ);  

¶ ʏʘʩ 5 - ʉʠʣʘ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʝ ʚʝʟʘʥʝ ʟʘ ˁʫ (ʢʦʤʙʠʥʦʚʘʥʠ ʯʘʩ); 

¶ ʏʘʩ 6 - ʉʠʣʘ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʝ ʚʝʟʘʥʝ ʟʘ ˁʫ (ʯʘʩ ʧʦʥʘʚˀʘˁʘ ʠ ʫʦʧʰʪʘʚʘˁʘ). 
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ʅʘʩʪʘʚʥʝ ʤʝʪʦʜʝ: ʄʝʪʦʜʘ ʨʘʟʛʦʚʦʨʘ, ʤʝʪʦʜʘ ʜʝʤʦʥʩʪʨʘʮʠʿʝ, ʤʝʪʦʜʘ ʣʘʙʦʨʘʪʦʨʠʿʩʢʠʭ 

ʨʘʜʦʚʘ, ʤʝʪʦʜʘ ʨʘʜʘ ʩʘ ʫ˅ʙʝʥʠʢʦʤ. 

ʇʨʠʩʪʫʧ ʥʘʩʪʘʚʠ: IBSE (Inquiry Based Science Education). 

ʅʘʩʪʘʚʥʘ ʩʨʝʜʩʪʘʚʘ: ɼʠʥʘʤʦʤʝʪʨʠ, ʚʘʛʝ, ʧʦʩʫʜʝ, ʢʫʛʣʝ ʦʜ ʧʣʘʩʪʝʣʠʥʘ, ʧʠʥʛ-ʧʦʥʛ 

ʣʦʧʪʠʮʝ, ʢʘʤʝˁʝ, ʧʣʘʩʪʠʯʥʝ ʙʦʯʠʮʝ, ʩʪʘʢʣʝʥʘ ʬʣʘʰʠʮʘ, ʧʝʩʘʢ, ʪʝʯʥʦʩʪʠ ʨʘʟʣʠʯʠʪʠʭ 

ʛʫʩʪʠʥʘ, ʜʝʯʠʿʠ ʙʘʣʦʥ, ʚʝ˂ʘ ʧʨʦʚʠʜʥʘ ʧʦʩʫʜʘ, ʙʘʣʦʥ ʠʩʧʫˁʝʥ ʭʝʣʠʿʫʤʦʤ, ʨʘʯʫʥʘʨ, 

ʧʨʦʿʝʢʪʦʨ, ʩʥʠʤʘʢ ʝʢʩʧʝʨʠʤʝʥʪʘ ĂSF6 Denser than airñ (www.fizik.si), ʨʘʜʥʠ ʣʠʩʪʦʚʠ.  

ʋ ʥʘʩʪʘʚʢʫ ʿʝ ʦʧʠʩʘʥ ʪʦʢ ʩʚʘʢʦʛ ʯʘʩʘ, ʦʜʥʦʩʥʦ ʜʘʪ ʿʝ ʜʝʪʘˀʘʥ ʧʨʝʛʣʝʜ ʘʢʪʠʚʥʦʩʪʠ 

ʨʝʘʣʠʟʦʚʘʥʠʭ ʥʘ ʯʘʩʦʚʠʤʘ ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ. 

ʏʘʩʦʚʠ 1 ʠ 2 - ʉʠʣʘ ʧʦʪʠʩʢʘ (ʯʘʩ ʠʟʫʯʘʚʘˁʘ ʥʦʚʦʛ ʛʨʘʜʠʚʘ) 

ʉʪʠʮʘˁʝ ʟʥʘˁʘ ʦ ʦʩʥʦʚʥʠʤ ʦʩʦʙʠʥʘʤʘ ʩʠʣʝ ʧʦʪʠʩʢʘ ʦʨʛʘʥʠʟʦʚʘʥʦ ʿʝ ʪʦʢʦʤ ʜʚʘ ʰʢʦʣʩʢʘ 

ʯʘʩʘ ʧʦʚʝʟʘʥʘ ʫ ʮʝʣʠʥʫ ʦʜ ʜʝʚʝʜʝʩʪ ʤʠʥʫʪʘ.  

ʅʘ ʧʦʯʝʪʢʫ ʯʘʩʘ ʥʘʩʪʘʚʥʠʢ ʠʩʪʠʯʝ ʮʠˀ - ʫʧʦʟʥʘʚʘˁʝ ʩʘ ʥʦʚʦʤ ʩʠʣʦʤ ʠ ˁʝʥʠʤ ʦʩʦʙʠʥʘʤʘ, 

ʫʟ ʢʨʘʪʢʦ ʫʧʫʪʩʪʚʦ ʦ ʥʘʯʠʥʫ ʨʘʜʘ ʠ ʧʨʘʚʠʣʠʤʘ ʧʦʥʘʰʘˁʘ ʥʘ ʯʘʩʫ. ʏʘʩ ʩʝ ʦʜʚʠʿʘ ʢʨʦʟ 

ʥʝʢʦʣʠʢʦ ʮʝʣʠʥʘ ʩʘ ʮʠˀʝʤ ʜʘ ʫʯʝʥʠʮʠ ʩʪʝʢʥʫ ʟʥʘˁʘ ʦ ʩʣʝʜʝ˂ʠʤ ʧʦʿʘʚʘʤʘ ʠ ʧʨʦʮʝʩʠʤʘ: 

1) ʂʘʜʘ ʩʝ ʿʘʚˀʘ ʩʠʣʘ ʧʦʪʠʩʢʘ ʠ ʢʘʢʦ ʫʪʠʯʝ ʥʘ ʪʝʣʘ? 

ʋ ʧʨʚʦʤ ʜʝʣʫ ʯʘʩʘ ʘʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ ʫʩʤʝʨʝʥʝ ʩʫ ʥʘ ʩʪʠʮʘˁʝ ʠʩʢʫʩʪʚʘ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ 

ʧʦʜʩʝ˂ʘˁʝ ʥʘ ʩʠʪʫʘʮʠʿʝ ʠʟ ʩʚʘʢʦʜʥʝʚʥʦʛ ʞʠʚʦʪʘ ʫ ʢʦʿʠʤʘ ʿʝ ʦʯʠʛʣʝʜʥʦ ʜʝʣʦʚʘˁʝ ʦʚʝ ʩʠʣʝ. 

ʋʯʝʥʠʮʠ ʫ ʛʨʫʧʘʤʘ ʠʟʚʦʜʝ ʜʚʘ ʿʝʜʥʦʩʪʘʚʥʘ ʦʛʣʝʜʘ: ʠʩʧʣʠʚʘʚʘˁʝ ʣʦʧʪʠʮʝ ʫ ʧʦʩʫʜʠ ʩʘ 

ʚʦʜʦʤ ʠ ʧʦʜʠʟʘˁʝ ʢʘʤʝʥʘ ʠʟ ʚʦʜʝ. ʆʛʣʝʜʠ ʩʫ ʨʝʘʣʠʟʦʚʘʥʠ ʫʟ ʨʘʟʛʦʚʦʨ ʫ ʬʦʨʤʠ ʧʨʝʜʚʠʜʠ-

ʧʦʩʤʘʪʨʘʿ-ʦʙʿʘʩʥʠ ʘʢʪʠʚʥʦʩʪʠ. ʋʯʝʥʠʯʢʘ ʧʨʝʜʚʠʹʘˁʘ ʦʯʝʢʠʚʘʥʦ ʩʫ ʠʩʧʨʘʚʥʘ (ʃʦʧʪʠʮʘ ˂ʝ 

Ăʠʩʢʦʯʠʪʠñ ʠʟ ʚʦʜʝ; ʢʘʤʝʥ ʿʝ ʪʝʞʠ ʫ ʚʘʟʜʫʭʫ ʥʝʛʦ ʫ ʚʦʜʠ), ʘ ʨʘʟʥʦʣʠʢʘ ʦʙʿʘʰˁʝˁʘ ʦʚʠʭ 

ʧʦʿʘʚʘ ʜʘʿʫ ʜʦʙʨʫ ʦʩʥʦʚʫ ʟʘ ʜʘˀʠ ʨʘʜ. ʅʘʠʤʝ, ʫʯʝʥʠʮʠ ʧʨʠ ʦʙʿʘʰˁʘʚʘˁʫ ʧʦʥʘʰʘˁʘ 

ʣʦʧʪʠʮʝ ʫ ʚʦʜʠ ʿʘʩʥʦ ʥʘʚʦʜʝ ʘʣʪʝʨʥʘʪʠʚʥʝ ʢʦʥʮʝʧʮʠʿʝ ʦ ʧʣʠʚʘˁʫ ʧʦʚʝʟʘʥʝ ʩʘ ʚʝʣʠʯʠʥʦʤ, 

ʤʘʩʦʤ, ʦʙʣʠʢʦʤ ʪʝʣʘ ʠʣʠ ʧʨʠʩʫʩʪʚʦʤ ʚʘʟʜʫʭʘ. ʊʘʢʦʹʝ, ʪʦˁʝˁʝ ʢʘʤʝʥʘ ʦʙʿʘʰˁʘʚʘ ʩʝ 

ˁʝʛʦʚʦʤ ʚʝʣʠʢʦʤ ʤʘʩʦʤ. ʅʘʩʪʘʚʥʠʢ ʪʨʘʞʠ ʜʘ ʫʯʝʥʠʮʠ ʟʘʙʝʣʝʞʝ ʩʚʦʿʘ ʦʙʨʘʟʣʦʞʝˁʘ. ʆʩʠʤ 

ʪʦʛʘ, ʫʯʝʥʠʮʠ ʜʦʣʘʟʝ ʜʦ ʟʘʢˀʫʯʢʘ ʜʘ ʠ ʥʘ ʣʦʧʪʠʮʫ ʠ ʥʘ ʢʘʤʝʥ ʚʦʜʘ ʜʝʣʫʿʝ ʠʩʪʦʤ ʩʠʣʦʤ ʢʦʿʘ 

ʣʦʧʪʠʮʫ ʤʦʞʝ ʜʘ ʠʟʙʘʮʠ ʥʘ ʧʦʚʨʰʠʥʫ, ʘʣʠ ʥʝ ʠ ʢʘʤʝʥ. ʋʯʝʥʠʮʠ ʫʦʯʘʚʘʿʫ ʜʘ ʦʚʘ ʩʠʣʘ 

ʜʝʣʫʿʝ ʫ ʪʝʯʥʦʩʪʠ ʯʠʥʝ˂ʠ ʜʘ ʪʝʣʘ ʠʟʛʣʝʜʘʿʫ ʣʘʢʰʝ ʥʝʛʦ ʫ ʚʘʟʜʫʭʫ. ʇʦʜʩʪʘʢʥʫʪʠ 

ʥʘʩʪʘʚʥʠʢʦʚʠʤ ʧʠʪʘˁʠʤʘ, ʫʯʝʥʠʮʠ ʟʘʢˀʫʯʫʿʫ ʜʘ ʦʚʘ ʩʠʣʘ ʜʝʣʫʿʝ ʫ ʠʩʪʦʤ ʧʨʘʚʮʫ ʢʘʦ ʠ 

ʛʨʘʚʠʪʘʮʠʦʥʘ, ʘʣʠ ʫ ʩʫʧʨʦʪʥʦʤ ʩʤʝʨʫ (Ăʥʘ ʛʦʨʝñ) ʠ ʜʘ ʙʘʰ ʟʘʪʦ ʪʝʣʘ ʫ ʚʦʜʠ ʜʝʣʫʿʫ ʣʘʢʰʝ 

ʥʝʛʦ ʫ ʚʘʟʜʫʭʫ. ɺʦʜʠ ʩʝ ʠ ʢʨʘʪʘʢ ʨʘʟʛʦʚʦʨ ʥʘ ʪʝʤʫ ʤʘʩʘ-ʪʝʞʠʥʘ, ʨʘʜʠ ʧʦʜʚʣʘʯʝˁʘ ʨʘʟʣʠʢʘ. 
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ʊʝʢ ʥʘʢʦʥ ʜʠʩʢʫʩʠʿʝ ʠ ʥʘʢʦʥ ʰʪʦ ʩʫ ʩʚʠ ʫʯʝʥʠʮʠ ʨʘʜʝ˂ʠ ʫ ʛʨʫʧʘʤʘ ʟʘʧʠʩʘʣʠ ʟʘʢˀʫʯʢʝ, 

ʥʘʩʪʘʚʥʠʢ ʠʤʝʥʫʿʝ Ăʥʦʚʫñ ʩʠʣʫ, ʩʢʠʮʠʨʘ ʣʦʧʪʫ ʢʦʿʘ ʧʣʠʚʘ ʥʘ ʚʦʜʠ ʠ ʦʙʝʣʝʞʘʚʘ 

ʛʨʘʚʠʪʘʮʠʦʥʫ ʠ ʩʠʣʫ ʧʦʪʠʩʢʘ. ʂʨʦʟ ʨʘʟʛʦʚʦʨ ʩʘ ʫʯʝʥʠʮʠʤʘ, ʜʦʣʘʟʠ ʩʝ ʜʦ ʟʘʢˀʫʯʢʘ ʜʘ ʿʝ 

ʣʦʧʪʘ ʢʦʿʘ ʧʣʠʚʘ ʥʘ ʚʦʜʠ ʫ ʩʪʘˁʫ ʨʘʚʥʦʪʝʞʝ, ʪʝ ʜʘ ʫ ʪʦʤ ʪʨʝʥʫʪʢʫ ʛʨʘʚʠʪʘʮʠʦʥʘ ʠ ʩʠʣʘ 

ʧʦʪʠʩʢʘ ʢʦʿʝ ʜʝʣʫʿʫ ʥʘ ʣʦʧʪʫ ʤʦʨʘʿʫ ʠʤʘʪʠ ʿʝʜʥʘʢʝ ʙʨʦʿʥʝ ʚʨʝʜʥʦʩʪʠ. 

2) ʂʘʢʦ ʦʜʨʝʜʠʪʠ ʙʨʦʿʥʫ ʚʨʝʜʥʦʩʪ ʩʠʣʝ ʧʦʪʠʩʢʘ? 

ʉʣʝʜʝ˂ʠ ʟʘʜʘʪʘʢ ʿʝ ʦʜʨʝʹʠʚʘˁʝ ʙʨʦʿʥʝ ʚʨʝʜʥʦʩʪʠ ʩʠʣʝ ʧʦʪʠʩʢʘ ʢʦʿʘ ʜʝʣʫʿʝ ʥʘ ʪʝʣʦ ʢʘʜʘ ʩʝ 

ʟʘʨʦʥʠ ʫ ʪʝʯʥʦʩʪ. ʆʜ ʫʯʝʥʠʢʘ ʿʝ ʟʘʪʨʘʞʝʥʦ ʜʘ ʥʘ ʥʠʚʦʫ ʛʨʫʧʝ ʧʨʦʜʠʩʢʫʪʫʿʫ ʠ ʧʨʘʢʪʠʯʥʦ 

ʧʨʦʚʝʨʝ ʤʦʛʫ˂ʠ ʥʘʯʠʥ ʦʜʨʝʹʠʚʘˁʘ ʚʨʝʜʥʦʩʪʠ ʩʠʣʝ ʧʦʪʠʩʢʘ ʫʚʘʞʘʚʘʿʫ˂ʠ ʫʧʨʘʚʦ ʜʦʥʝʪʝ 

ʟʘʢˀʫʯʢʝ ʦ ˁʝʥʠʤ ʦʩʦʙʠʥʘʤʘ. ʋʯʝʥʠʮʠ ʫ ʩʚʘʢʦʿ ʛʨʫʧʠ ʠʤʘʿʫ ʥʘ ʨʘʩʧʦʣʘʛʘˁʫ ʧʦʩʫʜʫ ʩʘ 

ʚʦʜʦʤ, ʢʫʛʣʫ ʦʜ ʧʣʘʩʪʝʣʠʥʘ ʠ ʜʠʥʘʤʦʤʝʪʘʨ. ʅʘʢʦʥ ʢʨʘ˂ʝʛ ʨʘʟʛʦʚʦʨʘ ʠ ʧʨʘʢʪʠʯʥʠʭ 

ʘʢʪʠʚʥʦʩʪʠ, ʩʚʝ ʛʨʫʧʝ ʜʦʥʦʩʝ ʠʩʧʨʘʚʘʥ ʟʘʢˀʫʯʘʢ ʜʘ ʩʝ ʩʠʣʘ ʧʦʪʠʩʢʘ ʤʦʞʝ ʠʟʨʘʯʫʥʘʪʠ ʢʘʦ 

ʨʘʟʣʠʢʘ ʪʝʞʠʥʝ ʪʝʣʘ ʫ ʚʘʟʜʫʭʫ ʠ ʫ ʚʦʜʠ. ɼʦʙʠʿʝʥʝ ʨʘʟʣʠʯʠʪʝ ʚʨʝʜʥʦʩʪʠ ʩʠʣʝ ʧʦʪʠʩʢʘ ʢʦʿʘ 

ʜʝʣʫʿʝ ʥʘ ʢʫʛʣʝ ʦʜ ʧʣʘʩʪʝʣʠʥʘ ʫʚʦʜ ʩʫ ʫ ʩʣʝʜʝ˂ʫ ʘʢʪʠʚʥʦʩʪ.  

3) ʆʜ ʯʝʛʘ ʟʘʚʠʩʠ (ʘ ʦʜ ʯʝʛʘ ʥʝ ʟʘʚʠʩʠ) ʙʨʦʿʥʘ ʚʨʝʜʥʦʩʪ ʩʠʣʝ ʧʦʪʠʩʢʘ?  

ʉʚʝ ʛʨʫʧʝ ʫʯʝʥʠʢʘ ʠʩʧʨʘʚʥʦ ʩʫ ʦʜʨʝʜʠʣʝ ʩʠʣʫ ʧʦʪʠʩʢʘ ʢʦʿʘ ʜʝʣʫʿʝ ʥʘ ʢʫʛʣʫ ʦʜ ʧʣʘʩʪʝʣʠʥʘ 

ʟʘʨʦˁʝʥʫ ʫ ʚʦʜʫ, ʤʝʹʫʪʠʤ ʜʦʙʠʿʝʥʝ ʨʘʟʣʠʯʠʪʝ ʚʨʝʜʥʦʩʪʠ ʫ ʧʨʚʠ ʤʘʭ ʢʦʜ ʫʯʝʥʠʢʘ ʠʟʘʟʠʚʘʿʫ 

ʥʝʜʦʫʤʠʮʫ ʜʘ ʣʠ ʩʫ ʧʦʛʨʝʰʠʣʠ. ʅʘʩʪʘʚʥʠʢ ʪʨʘʞʠ ʜʘ ʧʨʝʜʩʪʘʚʥʠʮʠ ʩʚʠʭ ʛʨʫʧʘ ʠʟʘʹʫ ʧʨʝʜ 

ʨʘʟʨʝʜ, ʧʦʢʘʞʫ ʢʦʨʠʰ˂ʝʥʝ ʢʫʛʣʝ ʠ ʥʘʚʝʜʫ ʠʟʨʘʯʫʥʘʪʝ ʚʨʝʜʥʦʩʪʠ. ɺʨʣʦ ʙʨʟʦ ʫʯʝʥʠʮʠ 

ʩʭʚʘʪʘʿʫ ʜʘ ʚʨʝʜʥʦʩʪ ʩʠʣʝ ʧʦʪʠʩʢʘ ʢʦʿʦʤ ʪʝʯʥʦʩʪ ʜʝʣʫʿʝ ʥʘ ʪʝʣʦ ʟʘʚʠʩʠ ʦʜ ʚʝʣʠʯʠʥʝ ʪʝʣʘ, 

ʦʜʥʦʩʥʦ ʦʜ ˁʝʛʦʚʝ ʟʘʧʨʝʤʠʥʝ. ʀʧʘʢ, ʦʜʣʫʯʫʿʫ ʜʘ ʫ ʩʚʦʿʠʤ ʛʨʫʧʘʤʘ ʧʨʦʚʝʨʝ ʟʘʚʠʩʥʦʩʪ ʩʠʣʝ 

ʧʦʪʠʩʢʘ ʦʜ ʟʘʧʨʝʤʠʥʝ ʪʝʣʘ, ʘ ʧʦʪʦʤ ʥʘʩʪʘʚʥʠʢ ʦʜ ʫʯʝʥʠʢʘ ʪʨʘʞʠ ʜʘ ʧʦʩʪʘʚʝ ʭʠʧʦʪʝʟʝ ʦ 

ʪʦʤʝ ʰʪʘ ʿʦʰ ʫʪʠʯʝ ʥʘ ʙʨʦʿʥʫ ʚʨʝʜʥʦʩʪ ʩʠʣʝ ʧʦʪʠʩʢʘ ʫʟ ʜʘʚʘˁʝ ʦʙʨʘʟʣʦʞʝˁʘ. ʅʘʢʦʥ 

ʨʘʟʤʝʥʝ ʠʜʝʿʘ ʫ ʛʨʫʧʘʤʘ ʠ ʜʠʩʢʫʩʠʿʝ ʥʘ ʥʠʚʦʫ ʦʜʝˀʝˁʘ, ʦʜʣʫʯʝʥʦ ʿʝ ʜʘ ʩʚʘʢʘ ʦʜ ʧʝʪ ʛʨʫʧʘ 

ʧʨʦʚʝʨʠ ʧʦ ʿʝʜʥʫ ʦʜ ʩʣʝʜʝ˂ʠʭ ʭʠʧʦʪʝʟʘ:  

¶ ʉʠʣʘ ʧʦʪʠʩʢʘ ʟʘʚʠʩʠ ʦʜ ʚʨʩʪʝ ʪʝʯʥʦʩʪʠ: ʰʪʦ ʿʝ ʪʝʯʥʦʩʪ ʛʫʰ˂ʘ, ʧʦʪʠʩʘʢ ʿʝ ʚʝ˂ʠ. 

ʋʯʝʥʠʮʠ ʧʨʝʜʣʘʞʫ ʜʘ ʩʝ ʢʘʦ ʪʝʯʥʦʩʪ ʢʦʨʠʩʪʠ ʚʦʜʘ ʠ Ăʿ ʝʩʪʠʚʦ ʫˀʝ ʢʦʿʝ ʿʝ ʛʫʰ˂ʝñ. 

ʇʦʜʩʪʘʢʥʫʪʠ ʥʘʩʪʘʚʥʠʢʦʚʠʤ ʧʠʪʘˁʠʤʘ ʥʝʢʠ ʦʜ ʫʯʝʥʠʢʘ ʫʢʘʟʫʿʫ ʜʘ ʫˀʝ ʧʣʠʚʘ ʥʘ ʚʦʜʠ (ʥʘ 

ʧʨʠʤʝʨ ʢʦʜ ʩʫʧʝ) ʠ ʧʨʦʚʝʨʘʚʘʿʫ ʫ ʪʘʙʝʣʠ ʥʘ ʟʠʜʫ ʜʘ ʿʝ ʫˀʝ ʟʘʠʩʪʘ ʤʘˁʝ ʛʫʩʪʠʥʝ ʦʜ ʚʦʜʝ. 

ɿʘʢʫˀʯʫʿʫ ʜʘ ʩʫ ʠ ʚʦʜʘ ʠ ʫˀʝ ʧʦʛʦʜʥʠ ʟʘ ʦʛʣʝʜ ʠ ʜʘ ʩʝ ʦʯʝʢʫʿʝ ʜʘ ʚʦʜʘ ʜʝʣʫʿʝ ʥʘ ʢʫʛʣʫ 

ʚʝ˂ʦʤ ʩʠʣʦʤ ʧʦʪʠʩʢʘ ʦʜ ʫˀʘ. 

¶ ʉʠʣʘ ʧʦʪʠʩʢʘ ʟʘʚʠʩʠ ʦʜ ʦʙʣʠʢʘ ʪʝʣʘ: ʥʘ ʧʨʝʦʙʣʠʢʦʚʘʥʦ (ʩʧˀʦʰʪʝʥʦ) ʪʝʣʦ ʦʜ 

ʧʣʘʩʪʝʣʠʥʘ ʩʠʣʘ ʧʦʪʠʩʢʘ ʜʝʣʫʿʝ ʜʨʫʛʘʯʠʿʦʤ ʚʨʝʜʥʦʰ˂ʫ ʥʝʛʦ ʥʘ ʢʫʛʣʫ. 
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ʋʯʝʥʠʮʠ ʥʘʚʦʜʝ ʜʘ ʧʨʝʦʙʣʠʢʦʚʘˁʝ ʢʫʛʣʝ ʫʪʠʯʝ ʥʘ ʚʨʝʜʥʦʩʪ ʩʠʣʝ ʧʦʪʠʩʢʘ, ʘʣʠ ʥʠʿʝ 

ʧʦʩʪʦʿʘʦ ʿʝʜʠʥʩʪʚʝʥ ʩʪʘʚ ʦ ʪʦʤʝ ʜʘ ʣʠ ʩʝ ʚʨʝʜʥʦʩʪ ʧʦʚʝ˂ʘʚʘ ʠʣʠ ʩʤʘˁʫʿʝ. ʋʯʝʥʠʮʠ ʩʫ ʙʠʣʠ 

ʩʘʛʣʘʩʥʠ ʦʢʦ ʪʦʛʘ ʜʘ Ăʰʪʦ ʿʝ ʧʦʚʨʰʠʥʘ ʦʩʥʦʚʝ ʚʝ˂ʘ, ʪʝʣʦ ʣʘʢʰʝ ʧʣʠʚʘñ, ʘʣʠ ʥʠʩʫ ʙʠʣʠ 

ʩʠʛʫʨʥʠ ʜʘ ʣʠ ʪʦ ʟʥʘʯʠ ʜʘ ʿʝ ʩʠʣʘ ʧʦʪʠʩʢʘ ʤʘˁʘ ʠʣʠ ʚʝ˂ʘ ʥʝʛʦ ʢʘʜʘ ʿʝ ʪʝʣʦ ʣʦʧʪʘʩʪʦʛ 

ʦʙʣʠʢʘ ʠ Ăʤʘˁʦʤ ʧʦʚʨʰʠʥʦʤ ʜʦʜʠʨʫʿʝ ʚʦʜʫñ. 

¶ ʅʘ ʚʨʝʜʥʦʩʪ ʩʠʣʝ ʧʦʪʠʩʢʘ ʫʪʠʯʝ ʤʘʩʘ ʠ ʛʫʩʪʠʥʘ ʪʝʣʘ ʢʦʿʝ ʿʝ ʧʦʪʦʧˀʝʥʦ ʫ ʪʝʯʥʦʩʪ. 

ʋ ʧʦʯʝʪʢʫ ʥʠʿʝ ʧʦʩʪʦʿʘʦ ʿʝʜʠʥʩʪʚʝʥ ʩʪʘʚ ʜʘ ʣʠ ʧʦʚʝ˂ʘˁʝ ʤʘʩʝ ʠ ʛʫʩʪʠʥʝ ʪʝʣʘ (ʯʠʿʘ ʩʝ 

ʟʘʧʨʝʤʠʥʘ ʦʜʨʞʘʚʘ ʩʪʘʣʥʦʤ) ʫʪʠʯʝ ʥʘ ʧʦʚʝ˂ʘˁʝ ʠʣʠ ʩʤʘˁʠʚʘˁʝ ʩʠʣʝ ʧʦʪʠʩʢʘ. ʀʧʘʢ 

ʫʯʝʥʠʮʠ ʩʫ ʙʠʣʠ ʩʘʛʣʘʩʥʠ ʜʘ Ăʰʪʦ ʿʝ ʤʘʩʘ ʪʝʣʘ ʚʝ˂ʘ ʦʥʦ ʣʘʢʰʝ ʪʦʥʝñ, ʪʝ ʩʫ ʟʘʢˀʫʯʠʣʠ ʜʘ 

ʘʢʦ ʿʝ ʤʘʩʘ ʪʝʣʘ ʚʝ˂ʘ ʪʦ ʿʝ ʩʠʣʘ ʧʦʪʠʩʢʘ ʤʘˁʘ. 

ɼʘ ʙʠ ʧʨʦʚʝʨʠʣʠ ʭʠʧʦʪʝʟʫ ʦ ʫʪʠʮʘʿʫ ʤʘʩʝ, ʦʜʥʦʩʥʦ ʛʫʩʪʠʥʝ ʪʝʣʘ ʥʘ ʚʨʝʜʥʦʩʪ ʩʠʣʝ ʧʦʪʠʩʢʘ, 

ʫʯʝʥʠʮʠ ʩʫ ʤʦʨʘʣʠ ʦʩʤʠʩʣʠʪʠ ʥʘʯʠʥ ʢʘʢʦ ʜʘ ʦʜʨʞʘʚʘʿʫ ʟʘʧʨʝʤʠʥʫ ʪʝʣʘ ʩʪʘʣʥʦʤ, ʘ ʜʘ 

ʧʦʚʝ˂ʘʚʘʿʫ ʤʘʩʫ. ʇʦʩʣʝ ʢʨʘ˂ʝ ʨʘʟʤʝʥʝ ʠʜʝʿʘ ʦʜʘʙʨʘʥʘ ʿʝ ʧʣʘʩʪʠʯʥʘ ʙʦʯʠʮʘ ʫ ʢʦʿʫ ʿʝ ʩʠʧʘʥʘ 

ʨʘʟʣʠʯʠʪʘ ʢʦʣʠʯʠʥʘ ʧʝʩʢʘ. 

¶ ʉʠʣʘ ʧʦʪʠʩʢʘ ʢʦʿʘ ʜʝʣʫʿʝ ʥʘ ʧʦʪʧʫʥʦ ʧʦʪʦʧˀʝʥʦ ʪʝʣʦ ʟʘʚʠʩʠ ʦʜ ʜʫʙʠʥʝ ʥʘ ʢʦʿʦʿ ʩʝ 

ʪʝʣʦ ʥʘʣʘʟʠ: ʰʪʦ ʩʝ ʢʫʛʣʘ ʜʫʙˀʝ ʟʘʨʦʥʠ ʫ ʚʦʜʫ ʥʘ ˁʫ ʜʝʣʫʿʝ ʚʝ˂ʘ ʩʠʣʘ ʧʦʪʠʩʢʘ. 

¶ ʉʠʣʘ ʧʦʪʠʩʢʘ ʟʘʚʠʩʠ ʦʜ ʢʦʣʠʯʠʥʝ ʪʝʯʥʦʩʪʠ ʫ ʧʦʩʫʜʠ: ʰʪʦ ʿʝ ʚʠʰʝ ʪʝʯʥʦʩʪʠ ʫ 

ʧʦʩʫʜʠ, ʦʥʘ ʜʝʣʫʿʝ ʥʘ ʪʝʣʦ ʚʝ˂ʦʤ ʩʠʣʦʤ ʧʦʪʠʩʢʘ. 

ʆʚʝ ʜʚʝ ʭʠʧʦʪʝʟʝ ʫʯʝʥʠʮʠ ʦʙʨʘʟʣʘʞʫ ʠʩʢʫʩʪʚʦʤ Ăʰʪʦ ʩʤʦ ʥʘ ʚʝ˂ʦʿ ʜʫʙʠʥʠ ʚʦʜʘ ʥʘʩ ʚʠʰʝ 

ʧʨʠʪʠʩʢʘñ, ʦʜʥʦʩʥʦ ʭʠʜʨʦʩʪʘʪʠʯʢʠʤ ʧʨʠʪʠʩʢʦʤ ʢʦʿʠ ʩʝ ʧʦʚʝ˂ʘʚʘ ʩʘ ʧʦʚʝ˂ʘˁʝʤ ʜʫʙʠʥʝ.  

ʋʯʝʥʠʮʠ ʠʟʚʦʜʝ ʦʛʣʝʜʝ ʠ ʜʠʩʢʫʪʫʿʫ ʟʘʢˀʫʯʢʝ ʫ ʦʢʚʠʨʫ ʩʚʦʿʠʭ ʛʨʫʧʘ, ʘ ʟʘʪʠʤ ʧʨʝʜʩʪʘʚʥʠʮʠ 

ʛʨʫʧʘ ʠʟʥʦʩʝ ʦʜʛʦʚʦʨʝ ʥʘ ʩʣʝʜʝ˂ʘ ʠʩʪʨʘʞʠʚʘʯʢʘ ʧʠʪʘˁʘ: 

¶ ɼʘ ʣʠ ʚʨʝʜʥʦʩʪ ʩʠʣʝ ʧʦʪʠʩʢʘ ʟʘʚʠʩʠ ʦʜ ʟʘʧʨʝʤʠʥʝ ʧʦʪʦʧˀʝʥʦʛ ʪʝʣʘ?  

¶ ɼʘ ʣʠ ʚʨʝʜʥʦʩʪ ʩʠʣʝ ʧʦʪʠʩʢʘ ʟʘʚʠʩʠ ʦʜ ʚʨʩʪʝ ʪʝʯʥʦʩʪʠ?  

¶ ɼʘ ʣʠ ʚʨʝʜʥʦʩʪ ʩʠʣʝ ʧʦʪʠʩʢʘ ʟʘʚʠʩʠ ʦʜ ʦʙʣʠʢʘ ʪʝʣʘ?  

¶ ɼʘ ʣʠ ʚʨʝʜʥʦʩʪ ʩʠʣʝ ʧʦʪʠʩʢʘ ʟʘʚʠʩʠ ʦʜ ʤʘʩʝ ʠ ʛʫʩʪʠʥʝ ʪʝʣʘ?  

¶ ɼʘ ʣʠ ʚʨʝʜʥʦʩʪ ʩʠʣʝ ʧʦʪʠʩʢʘ ʟʘʚʠʩʠ ʦʜ ʜʫʙʠʥʝ ʥʘ ʢʦʿʦʿ ʩʝ ʪʝʣʦ ʥʘʣʘʟʠ? 

¶ ɼʘ ʣʠ ʚʨʝʜʥʦʩʪ ʩʠʣʝ ʧʦʪʠʩʢʘ ʟʘʚʠʩʠ ʦʜ ʢʦʣʠʯʠʥʝ ʪʝʯʥʦʩʪʠ ʫ ʢʦʿʦʿ ʩʝ ʪʝʣʦ ʥʘʣʘʟʠ? 

ʋʯʝʥʠʮʠ ʜʠʩʢʫʪʫʿʫ ʥʘ ʥʠʚʦʫ ʦʜʝˀʝˁʘ ʠ ʫʩʤʝʨʘʚʘʥʠ ʦʜ ʩʪʨaʥʝ ʥʘʩʪʘʚʥʠʢʘ ʬʦʨʤʫʣʠʰʫ 

ʩʣʝʜʝ˂ʝ ʟʘʢˀʫʯʢʝ: 

¶ ʉʠʣʘ ʧʦʪʠʩʢʘ ʟʘʚʠʩʠ ʦʜ ʟʘʧʨʝʤʠʥʝ ʧʦʪʦʧˀʝʥʦʛ ʪʝʣʘ ʠ ʦʜ ʛʫʩʪʠʥʝ ʪʝʯʥʦʩʪʠ ʫ ʢʦʿʦʿ 

ʩʝ ʪʝʣʦ ʥʘʣʘʟʠ; 
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¶ ʄʘʩʘ ʠ ʛʫʩʪʠʥʘ ʪʝʣʘ ʥʝ ʫʪʠʯʫ ʥʘ ʚʨʝʜʥʦʩʪ ʩʠʣʝ ʧʦʪʠʩʢʘ; 

¶ ʆʙʣʠʢ ʪʝʣʘ ʥʝ ʫʪʠʯʝ ʥʘ ʚʨʝʜʥʦʩʪ ʩʠʣʝ ʧʦʪʠʩʢʘ; 

¶ ʇʣʠʚʘˁʝ ʠ ʪʦˁʝˁʝ ʪʝʣʘ ʥʠʿʝ ʦʜʨʝʹʝʥʦ ʩʘʤʦ ʩʠʣʦʤ ʧʦʪʠʩʢʘ ʚʝ˂ ʦʜʥʦʩʦʤ ʩʠʣʝ 

ʧʦʪʠʩʢʘ ʠ ʪʝʞʠʥʝ ʪʝʣʘ: ʜʘ ʣʠ ˂ʝ ʪʝʣʦ ʧʦʪʦʥʫʪʠ ʠʣʠ ʠʩʧʣʠʚʘʪʠ ʟʘʚʠʩʠ ʦʜ ʪʦʛʘ ʢʦʿʘ ʿʝ 

ʦʜ ʦʚʠʭ ʩʠʣʘ ʚʝ˂ʘ; 

¶ ʅʘ ʧʣʠʚʘˁʝ ʠ ʪʦˁʝˁʝ ʪʝʣʘ ʥʝ ʫʪʠʯʝ ʦʙʣʠʢ ʪʝʣʘ (ʠ ʣʦʧʪʘ ʠ Ăʧʦʪʧʫʥʦ ʩʧˀʦʰʪʝʥo 

ʪʝʣʦñ ʦʜ ʧʣʘʩʪʝʣʠʥʘ ʪʦʥʫ ʫ ʚʦʜʠ); 

¶ ʅʘ ʚʨʝʜʥʦʩʪ ʩʠʣʝ ʧʦʪʠʩʢʘ ʥʝ ʫʪʠʯʝ ʜʫʙʠʥʘ ʠ ʢʦʣʠʯʠʥʘ ʪʝʯʥʦʩʪʠ, ʘʣʠ ʩʠʣʘ ʧʦʪʠʩʢʘ 

ʿʝ ʥʘ ʥʝʢʠ ʥʘʯʠʥ ʧʦʚʝʟʘʥʘ ʩʘ ʭʠʜʨʦʩʪʘʪʠʯʢʠʤ ʧʨʠʪʠʩʢʦʤ ʪʝʯʥʦʩʪʠ. 

 

ʉʃʀʂɸ 16. ʋʯʝʥʠʮʠ ʧʨʦʚʝʨʘʚʘʿʫ ʧʦʩʪʘʚˀʝʥʝ ʭʠʧʦʪʝʟʝ 

ʅʘʢʦʥ ʰʪʦ ʩʫ ʩʝ ʢʨʦʟ ʨʘʟʛʦʚʦʨ ʩʘ ʥʘʩʪʘʚʥʠʢʦʤ ʫʯʝʥʠʮʠ ʧʦʜʩʝʪʠʣʠ ʰʪʘ ʿʝ ʭʠʜʨʦʩʪʘʪʠʯʢʠ 

ʧʨʠʪʠʩʘʢ, ʢʘʢʦ ʩʝ ʧʨʝʥʦʩʠ ʠ ʦʜ ʯʝʛʘ ʟʘʚʠʩʠ, ʥʘʩʪʘʚʥʠʢ ʜʘʿʝ ʦʙʿʘʰˁʝˁʝ ʥʘ ʢʦʿʠ ʥʘʯʠʥ ʿʝ 

ʚʨʝʜʥʦʩʪ ʩʠʣʝ ʧʦʪʠʩʢʘ ʧʨʦʫʟʨʦʢʦʚʘʥʘ ʨʘʟʣʠʢʦʤ ʫ ʭʠʜʨʦʩʪʘʪʠʯʢʦʤ ʧʨʠʪʠʩʢʫ ʥʘ ʜʦˁʫ ʠ 

ʛʦʨˁʫ ʧʦʚʨʰʠʥʫ ʪʝʣʘ. ʈʘʟʤʘʪʨʘʿʫ ʩʝ ʩʠʣʝ ʢʦʿʠʤʘ ʪʝʯʥʦʩʪ ʜʝʣʫʿʝ ʥʘ ʪʝʣʦ ʠ ʧʨʦʥʘʣʘʟʠ 

ˁʠʭʦʚʘ ʨʝʟʫʣʪʘʥʪʘ: ʇʦʰʪʦ ʩʫ ʩʠʣʝ ʢʦʿʝ ʜʝʣʫʿʫ ʥʘ ʙʦʯʥʝ ʩʪʨʘʥʝ ʠʩʪʦʛ ʧʨʘʚʮʘ ʠ ʙʨʦʿʥʝ 

ʚʨʝʜʥʦʩʪʠ, ʘʣʠ ʩʫʧʨʦʪʥʦʛ ʩʤʝʨʘ, ˁʠʭʦʚʘ ʨʝʟʫʣʪʘʥʪʘ ʿʝʜʥʘʢʘ ʿʝ ʥʫʣʠ; ʫ ʠʩʪʦ ʚʨʝʤʝ, ʧʦʩʪʦʿʠ 

ʨʘʟʣʠʢʘ ʩʠʣʘ ʢʦʿʝ ʜʝʣʫʿʫ ʫ ʚʝʪʠʢʘʣʥʦʤ ʩʤʝʨʫ ʥʘ ʛʦʨˁʫ ʠ ʜʦˁʫ ʧʦʚʨʰʠʥʫ ʪʝʣʘ ʠ ʪʘ ʨʘʟʣʠʢʘ 

ʫʩʪʚʘʨʠ ʧʨʝʜʩʪʘʚˀ ʘ ʩʠʣʫ ʧʦʪʠʩʢʘ. ʋʯʝʥʠʮʠ ʠʩʧʨʘʚʥʦ ʫʦʯʘʚʘʿʫ ʜʘ ʿʝ ʟʙʦʛ ʪʦʛʘ ʩʤʝʨ ʩʠʣʝ 

ʧʦʪʠʩʢʘ ʥʘʛʦʨʝ. 
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ʋʯʝʥʠʮʠ ʿʦʰ ʿʝʜʥʦʤ, ʥʘ ʥʠʚʦʫ ʛʨʫʧʝ, ʧʨʘʚʝ ʨʝʟʠʤʝ ʦʜ ʯʝʛʘ ʟʘʚʠʩʠ ʙʨʦʿʥʘ ʚʨʝʜʥʦʩʪ ʩʠʣʝ 

ʧʦʪʠʩʢʘ, ʘ ʧʦʪʦʤ ʧʦʢʫʰʘʚʘʿʫ ʜʘ ʜʘʿʫ ʤʘʪʝʤʘʪʠʯʢʫ ʬʦʨʤʫʣʘʮʠʿʫ ʜʠʨʝʢʪʥʝ ʟʘʚʠʩʥʦʩʪʠ 

ʙʨʦʿʥʝ ʚʨʝʜʥʦʩʪʠ ʩʠʣʝ ʧʦʪʠʩʢʘ ʦʜ ʟʘʧʨʝʤʠʥʝ ʧʦʪʦʧˀʝʥʦʛ ʪʝʣʘ, ʛʫʩʪʠʥʝ ʪʝʯʥʦʩʪʠ ʠ ʿʘʯʠʥʝ 

ʛʨʘʚʠʪʘʮʠʦʥʦʛ ʧʦˀʘ. ɺʝ˂ʠʥʘ ʛʨʫʧʘ ʫʩʧʝʰʥʘ ʿʝ ʠ ʦʚʦʤ ʟʘʜʘʪʢʫ, ʘ ʿʝʜʘʥ ʦʜ ʫʯʝʥʠʢʘ ʠʟʣʘʟʠ 

ʧʨʝʜ ʪʘʙʣʫ ʠ ʟʘʧʠʩʫʿʝ  ʬʦʨʤʫʣʫ Fp=ɟVg, ʦʙʿʘʰˁʘʚʘʿʫ˂ʠ ʫʧʦʪʨʝʙˀʝʥʝ ʦʟʥʘʢʝ ʬʠʟʠʯʢʠʭ 

ʚʝʣʠʯʠʥʘ. ʋʯʝʥʠʮʠ ʫʦʯʘʚʘʿʫ ʜʘ ʩʫ ʟʘʧʨʝʤʠʥʘ ʠʩʪʠʩʥʫʪʝ ʪʝʯʥʦʩʪʠ ʠ ʟʘʧʨʝʤʠʥʘ ʪʝʣʘ 

ʤʝʹʫʩʦʙʥʦ ʿʝʜʥʘʢʝ, ʢʘʦ ʠ ʜʘ ʠʟʨʘʟ ʥʘ ʜʝʩʥʦʿ ʩʪʨʘʥʠ ʿʝʜʥʘʢʦʩʪʠ ʧʨʝʜʩʪʘʚˀʘ ʥʘʯʠʥ ʜʘ ʩʝ 

ʠʟʨʘʟʠ ʪʝʞʠʥʘ ʠʩʪʠʩʥʫʪʝ ʚʦʜʝ. ʅʘʩʪʘʚʥʠʢ ʪʨʘʞʠ ʦʜ ʫʯʝʥʠʢʘ ʜʘ ʟʘʧʠʰʫ ʦʚʘʿ ʟʘʢˀʫʯʘʢ, a 

ʧʦʪʦʤ ʜʘ ʧʦ ʿʝʜʘʥ ʫʯʝʥʠʢ ʠʟ ʩʚʘʢʝ ʛʨʫʧʝ ʧʨʦʯʠʪʘ ʰʪʘ ʿʝ ˁʝʛʦʚʘ ʛʨʫʧʘ ʟʘʙʝʣʝʞʠʣʘ. ɺʝ˂ʠʥʘ 

ʫʯʝʥʠʢʘ ʜʘʿʝ ʩʣʝʜʝ˂ʫ ʬʦʨʤʫʣʘʮʠʿʫ: ʉʠʣʘ ʧʦʪʠʩʢʘ ʠ ʪʝʞʠʥʘ ʪʝʯʥʦʩʪʠ ʢʦʿʫ ʪʝʣʦ ʠʩʪʠʩʥʝ 

ʩʫ ʿʝʜʥʘʢʝ. ʅʘʩʪʘʚʥʠʢ ʫʢʘʟʫʿʝ ʜʘ ʦʚʘ ʨʝʯʝʥʠʮʘ ʧʨʝʜʩʪʘʚˀʘ ʯʫʚʝʥʠ ɸʨʭʠʤʝʜʦʚ ʟʘʢʦʥ ʠ 

ʥʘʿʘʚˀʫʿʝ ʜʘ ˂ʝ ʥʘ ʩʣʝʜʝ˂ʝʤ ʯʘʩʫ ʫʯʝʥʠʮʠ ʧʨʘʢʪʠʯʥʦ ʧʨʦʚʝʨʘʚʘʪʠ ʦʚʫ ʟʘʢʦʥʠʪʦʩʪ, ʪʝ ʜʘ 

ʨʘʟʤʠʩʣʝ ʦ ʤʦʛʫ˂ʠʤ ʥʘʯʠʥʠʤʘ ʜʘ ʩʝ ʪʦ ʠʟʚʝʜʝ. 

ɿʘ ʢʨʘʿ ʯʘʩʘ, ʫʯʝʥʠʮʠ ʨʘʟʛʦʚʘʨʘʿʫ ʩʘ ʥʘʩʪʘʚʥʠʢʦʤ ʦ ʪʦʤʝ ʰʪʘ ʩʫ ʨʘʜʠʣʠ ʪʦʢʦʤ ʯʘʩʘ ʠ ʰʪʘ 

ʩʫ ʥʘʫʯʠʣʠ, ʘ ʥʘʢʦʥ ʪʦʛʘ ʧʦʜʝˀʝʥ ʿʝ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ, ʨʘʜʥʠ ʣʠʩʪ ʩʘ ʥʝʢʦʣʠʢʦ ʧʠʪʘˁʘ ʦ 

ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ˁʝʥʠʤ ʦʩʦʙʠʥʘʤʘ ʜʘʪ ʢʘʦ ʇʨʠʣʦʛ 3-8 (ʦʜʝˀʘʢ 6.11).  

ʏʘʩ 3 - ʉʠʣʘ ʧʦʪʠʩʢʘ ʠ ɸʨʭʠʤʝʜʦʚ ʟʘʢʦʥ (ʯʘʩ ʫʪʚʨʹʠʚʘˁʘ ʟʥʘˁʘ) 

ʋ ʫʚʦʜʥʦʤ ʜʝʣʫ ʯʘʩʘ ʠʟʚʨʰʝʥʘ ʿʝ ʢʨʘʪʢʘ ʘʥʘʣʠʟʘ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ˁʝʥʠʤ 

ʦʩʥʦʚʥʠʤ ʦʩʦʙʠʥʘʤʘ. ʆʜ ʫʯʝʥʠʢʘ ʿʝ ʟʘʪʨʘʞʝʥʦ ʜʘ ʫ ʦʢʚʠʨʫ ʩʚʦʿʠʭ ʛʨʫʧʘ ʫʧʦʨʝʜʝ ʨʝʰʝˁʘ 

ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ, ʨʘʟʤʝʥʝ ʤʠʰˀʝˁʘ ʦ ʝʚʝʥʪʫʘʣʥʠʤ ʨʘʟʣʠʢʘʤʘ ʫ ʜʘʪʠʤ ʦʜʛʦʚʦʨʠʤʘ ʠ ʜʘ 

ʧʨʝʜʩʪʘʚʥʠʮʠ ʛʨʫʧʘ ʠʟʥʝʩʫ ʥʝʜʦʫʤʠʮʝ ʢʦʿʝ ʩʫ ʦʩʪʘʣʝ ʠ ʥʘʢʦʥ ʜʠʩʢʫʩʠʿʝ. ʄʦʞʝ ʩʝ ʫʦʯʠʪʠ 

ʜʘ ʿʝ ʚʝ˂ʠʥʘ ʫʯʝʥʠʢʘ ʫʩʧʝʰʥʦ ʦʜʛʦʚʦʨʠʣʘ ʥʘ ʧʦʩʪʘʚˀʝʥʘ ʧʠʪʘˁʘ ʦ ʦʩʥʦʚʥʠʤ ʦʩʦʙʠʥʘʤʘ 

ʩʠʣʝ ʧʦʪʠʩʢʘ ʠ ʥʘʯʠʥʠʤʘ ʜʘ ʩʝ ʠʟʨʘʯʫʥʘ ˁʝʥʘ ʚʨʝʜʥʦʩʪ, ʜʦʢ ʩʝ ʥʝʜʦʫʤʠʮʝ ʫʛʣʘʚʥʦʤ 

ʦʜʥʦʩʝ ʥʘ ʨʘʯʫʥʩʢʠ ʟʘʜʘʪʘʢ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ: Ăʂʦʣʠʢʘ ʩʠʣʘ ʧʦʪʠʩʢʘ ʜʝʣʫʿʝ ʥʘ ʪʝʣʦ 

ʟʘʧʨʝʤʠʥʝ 200 cm
3
 ʢʘʜʘ ʩʝ ʧʦʪʦʧʠ ʫ ʘʣʢʦʭʦʣ? ʂʦʨʠʩʪʠ ʪʘʙʣʠʮʫ ʛʫʩʪʠʥʘ.ñ (ʂʨʥʝʪʘ, 

ʉʪʝʚʘʥʦʚʠ˂ & ʊʦʰʦʚʠ˂, 2010). ʅʘʠʤʝ, ʿʝʜʘʥ ʜʝʦ ʫʯʝʥʠʢʘ ʠʤʘʦ ʿʝ ʧʨʦʙʣʝʤ ʦʢʦ 

ʫʩʢʣʘʹʠʚʘˁʘ ʤʝʨʥʠʭ ʿʝʜʠʥʠʮʘ ʟʘ ʟʘʧʨʝʤʠʥʫ ʪʝʣʘ, ʛʫʩʪʠʥʫ ʪʝʯʥʦʩʪʠ ʠ ʛʨʘʚʠʪʘʮʠʦʥʦ 

ʫʙʨʟʘˁʝ. ʅʘʩʪʘʚʥʠʢ ʫʢʘʟʫʿʝ ʥʘ ʧʦʪʨʝʙʫ ʜʘ ʩʚʝ ʚʝʣʠʯʠʥʝ ʙʫʜʫ ʠʟʨʘʞʝʥʝ ʫ ʦʩʥʦʚʥʠʤ ʤʝʨʥʠʤ 

ʿʝʜʠʥʠʮʠʤʘ ʠ ʧʦʜʩʝ˂ʘ ʫʯʝʥʠʢʝ ʥʘ ʪʦ ʦʜ ʢʦʿʠʭ ʿʝ ʤʝʨʥʠʭ ʿʝʜʠʥʠʮʘ ʠʟʚʝʜʝʥ ʿʝʜʘʥ ˁʫʪʥ. 

ʋʯʝʥʠʮʠ ʧʨʠʤʝˁʫʿʫ ʦʚʫ ʠʥʩʪʨʫʢʮʠʿʫ ʠ ʧʦʥʦʚʦ ʨʘʜʝ ʟʘʜʘʪʘʢ ʩʘʨʘʹʫʿʫ˂ʠ ʫ ʛʨʫʧʘʤʘ. 

ɻʣʘʚʥʠ ʜʝʦ ʯʘʩʘ ʯʠʥʝ ʪʨʠ ʮʝʣʠʥʝ: 

1) ɼʝʤʦʥʩʪʨʘʮʠʿʘ ʩʠʣʝ ʧʦʪʠʩʢʘ ʫ ʪʝʯʥʦʩʪʠ ʢʨʦʟ ʧʨʝʜʚʠʜʠ-ʧʦʩʤʘʪʨʘʿ-ʦʙʿʘʩʥʠ 

ʘʢʪʠʚʥʦʩʪ 

ʅʘʢʦʥ ʪʦʛʘ ʨʝʘʣʠʟʦʚʘʥʘ ʿʝ ʧʨʝʜʚʠʜʠ-ʧʦʩʤʘʪʨʘʿ-ʦʙʿʘʩʥʠ ʘʢʪʠʚʥʦʩʪ ʜʝʤʦʥʩʪʨʘʮʠʿʝ ʩʠʣʝ 

ʧʦʪʠʩʢʘ ʫʟ ʫʚʘʞʘʚʘˁʝ ʟʥʘʯʘʿʘ ʚʨʰˁʘʯʢʝ ʠʥʪʝʨʘʢʮʠʿʝ, ʥʘ ʥʘʯʠʥ ʢʦʿʠ ʿʝ ʜʝʪʘˀʥʦ 
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ʧʨʝʜʩʪʘʚˀʝʥ ʧʨʠʣʠʢʦʤ ʦʧʠʩʠʚʘˁʘ ʠʥʩʪʨʫʤʝʥʘʪʘ ʠʩʪʨʘʞʠʚʘˁʘ ʫ ʦʜʝˀʢʫ 3.6.6. ʅʘʢʦʥ ʰʪʦ 

ʿʝ ʘʢʪʠʚʥʦʩʪ ʨʝʘʣʠʟʦʚʘʥʘ ʥʘ ʦʧʠʩʘʥʠ ʥʘʯʠʥ, ʩʘ ʫʯʝʥʠʮʠʤʘ ʩʫ ʬʨʦʥʪʘʣʥʦ ʧʨʦʜʠʩʢʫʪʦʚʘʥʠ 

ʢˀʫʯʥʠ ʩʝʛʤʝʥʪʠ: 

¶ ʆʙʿʘʰˁʝˁʘ ʟʘʰʪʦ ʩʝ ʚʨʘʪ ʙʘʣʦʥʘ ʠʟʜʫʞʠ ʢʘʜʘ ʩʝ ʫ ʙʘʣʦʥ ʥʘʩʧʝ ʚʦʜʘ; 

¶ ʇʨʝʜʚʠʹʘˁʘ ʨʘʩʪʦʿʘˁʘ ʠʟʤʝʹʫ ʣʠʥʠʿʘ ʥʘ ʚʨʘʪʫ ʙʘʣʦʥʘ ʢʘʜʘ ʩʝ ʙʘʣʦʥ ʟʘʨʦʥʠ ʫ ʚʦʜʫ; 

¶ ʆʙʿʘʰˁʝˁʘ ʫʦʯʝʥʦʛ ʨʘʩʪʦʿʘˁʝ ʠʟʤʝʹʫ ʣʠʥʠʿʘ ʥʘ ʚʨʘʪʫ ʙʘʣʦʥʘ ʢʘʜʘ ʩʝ ʙʘʣʦʥ ʟʘʨʦʥʠ 

ʫ ʚʦʜʫ.  

ʇʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʫ ʠʥʜʠʚʠʜʫʘʣʥʦʿ ʬʘʟʠ, ʢʘʦ ʠ ʥʘʢʦʥ ʨʘʟʤʝʥʝ ʤʠʰˀʝˁʘ ʫ ʛʨʫʧʘʤʘ 

ʜʝʪʘˀʥʦ ʩʫ ʧʨʝʜʩʪʘʚˀʝʥʘ ʫ ʦʜʝˀʢʫ 4.4 ʫ ʦʢʚʠʨʫ ʧʦʛʣʘʚˀʘ ʈʝʟʫʣʪʘʪʠ ʠ ʜʠʩʢʫʩʠʿʘ 

ʠʩʪʨʘʞʠʚʘˁʘ. 

2) ɼʝʤʦʥʩʪʨʘʮʠʿʘ ʜʝʣʦʚʘˁʝ ʩʠʣʝ ʧʦʪʠʩʢʘ ʫ ʛʘʩʦʚʠʤʘ 

ʅʘʨʝʜʥʠ ʩʝʛʤʝʥʪ ʯʘʩʘ ʧʦʩʚʝ˂ʝʥ ʿʝ ʜʝʣʦʚʘˁʫ ʩʠʣʝ ʧʦʪʠʩʢʘ ʥʘ ʪʝʣʘ ʢʦʿʘ ʩʝ ʥʘʣʘʟʝ ʫ 

ʛʘʩʦʚʠʤʘ. ʉʘ ʫʯʝʥʠʮʠʤʘ ʩʫ ʨʘʟʤʦʪʨʝʥʠ ʫʩʣʦʚʠ ʟʘʰʪʦ ʿʝ ʚʨʝʜʥʦʩʪ ʩʠʣʝ ʧʦʪʠʩʢʘ ʢʦʿʘ ʜʝʣʫʿʝ 

ʥʘ ʥʝʢʦ ʪʝʣʦ ʫ ʛʘʩʦʚʠʤʘ ʤʘˁʘ ʥʝʛʦ ʫ ʪʝʯʥʦʩʪʠʤʘ, ʘ ʧʦʪʦʤ ʿʝ ʨʝʘʣʠʟʦʚʘʥʘ ʢʨʘʪʢʘ ʧʨʝʜʚʠʜʠ-

ʧʦʩʤʘʪʨʘʿ-ʦʙʿʘʩʥʠ ʘʢʪʠʚʥʦʩʪ ʩʘ ʜʝʯʿʠʤ ʙʘʣʦʥʦʤ ʠʩʧʫˁʝʥʠʤ ʭʝʣʠʿʫʤʦʤ. ʋʯʝʥʠʯʢʘ 

ʧʨʝʜʚʠʹʘˁʘ, ʟʘʩʥʦʚʘʥʘ ʥʘ ʠʩʢʫʩʪʚʫ, ʙʠʣʘ ʩʫ ʠʩʧʨʘʚʥʘ, ʜʦʢ ʩʫ ʧʨʠʣʠʢʦʤ ʦʙʿʘʰˁʘʚʘˁʘ 

ʧʦʜʠʟʘˁʘ ʭʝʣʠʿʫʤʩʢʦʛ ʙʘʣʦʥʘ ʫ ʚʘʟʜʫʭʫ ʥʝʢʝ ʛʨʫʧʝ ʫʯʝʥʠʢʘ ʜʘʚʘʣʝ ʦʜʛʦʚʦʨʝ ʟʘʩʥʦʚʘʥʝ ʥʘ 

ʦʜʥʦʩʫ ʩʠʣʝ ʧʦʪʠʩʢʘ ʠ ʛʨʘʚʠʪʘʮʠʦʥʝ ʩʠʣʝ, ʜʦʢ ʩʝ ʢʦʜ ʧʦʿʝʜʠʥʠʭ ʠ ʜʘˀʝ ʤʦʛʣʦ ʫʦʯʠʪʠ 

ʧʨʠʩʫʩʪʚʦ ʘʣʪʝʨʥʘʪʠʚʥʝ ʢʦʥʮʝʧʮʠʿʝ ʦ ʤʘʣʦʿ ʤʘʩʠ ʪʝʣʘ ʢʘʦ ʫʟʨʦʢʫ ʧʦʜʠʟʘˁʘ ʙʘʣʦʥʘ. 

3) ʇʨʘʢʪʠʯʥʝ ʘʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ ʫ ʮʠˀʫ ʧʨʦʚʝʨʝ ɸʨʭʠʤʝʜʦʚʦʛ ʟʘʢʦʥʘ 

ʇʦʩʣʝʜˁʘ ʮʝʣʠʥʘ ʦʚʦʛ ʯʘʩʘ ʦʜʥʦʩʠ ʩʝ ʥʘ ʧʨʦʚʝʨʘʚʘˁʝ ɸʨʭʠʤʝʜʦʚʦʛ ʟʘʢʦʥʘ. Oʜ ʫʯʝʥʠʢʘ ʿʝ 

ʟʘʪʨʘʞʝʥʦ ʜʘ ʿʦʰ ʿʝʜʥʦʤ ʟʘʧʠʰʫ ʢʘʢʦ ʛʣʘʩʠ ɸʨʭʠʤʝʜʦʚ ʟʘʢʦʥ, ʘ ʟʘʪʠʤ ʜʘ ʫ ʛʨʫʧʘʤʘ 

ʧʨʦʜʠʩʢʫʪʫʿʫ:  

1) ʐʪʘ ʟʥʘʯʠ ʧʨʦʚʝʨʠʪʠ ɸʨʭʠʤʝʜʦʚ ʟʘʢʦʥ ʠ  

2) ʅʘ ʢʦʿʠ ʥʘʯʠʥ ʩʝ ʪʦ ʤʦʞʝ ʧʨʘʢʪʠʯʥʦ ʫʨʘʜʠʪʠ.  

ʅʘʢʦʥ ʢʨʘ˂ʝʛ ʨʘʟʛʦʚʦʨʘ ʩʘ ʫʯʝʥʠʮʠʤʘ, ʦʜʘʙʨʘʥʦ ʿʝ ʩʧʨʦʚʦʹʝˁʝ ʩʣʝʜʝ˂ʠʭ ʢʦʨʘʢʘ: 

¶ ʆʜʨʝʹʠʚʘˁʝ ʩʠʣʝ ʧʦʪʠʩʢʘ ʢʘʦ ʨʘʟʣʠʢʝ ʪʝʞʠʥʝ ʢʫʛʣʝ ʦʜ ʧʣʘʩʪʝʣʠʥʘ ʫ ʚʘʟʜʫʭʫ ʠ ʫ 

ʚʦʜʠ; 

¶ ʄʝʨʝˁʝ ʤʘʩʝ ʚʦʜʝ ʢʦʿʘ ʩʝ ʧʨʝʣʠʿʝ ʠʟ ʧʦʪʧʫʥʦ ʥʘʧʫˁʝʥʝ ʧʦʩʫʜʝ ʢʘʜʘ ʩʝ ʫ ˁʫ ʟʘʨʦʥʠ 

ʢʫʛʣʘ ʦʜ ʧʣʘʩʪʝʣʠʥʘ; 
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¶ ʀʟʨʘʯʫʥʘʚʘˁʝ ʪʝʞʠʥʝ ʠʩʪʠʩʥʫʪʝ ʚʦʜʝ ʢʘʦ ʧʨʦʠʟʚʦʜʘ ˁʝʥʝ ʤʘʩʝ ʠ ʛʨʘʚʠʪʘʮʠʦʥʦʛ 

ʫʙʨʟʘˁʘ. 

¶ ʇʦʨʝʹʝˁʝ ʜʦʙʠʿʝʥʠʭ ʚʨʝʜʥʦʩʪʠ ʩʠʣʝ ʧʦʪʠʩʢʘ ʠ ʪʝʞʠʥʝ ʠʩʪʠʩʥʫʪʝ ʚʦʜʝ. 

ʋ ʟʘʚʨʰʥʦʤ ʜʝʣʫ ʯʘʩʘ ʫʯʝʥʠʮʠ ʩʫ ʜʦʙʠʣʠ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ ʟʘ ʨʘʜ ʫ ʛʨʫʧʠ. ʆʜ ʫʯʝʥʠʢʘ ʿʝ 

ʟʘʪʨʘʞʝʥʦ ʜʘ ʧʘʞˀʠʚʦ ʧʨʦʯʠʪʘʿʫ ʢʨʘ˂ʠ ʪʝʢʩʪ ʦ ɸʨʭʠʤʝʜʫ, ʧʨʦʜʠʩʢʫʪʫʿʫ ʠ ʧʦʢʫʰʘʿʫ ʜʘ 

ʦʜʛʦʚʦʨʝ ʥʘ ʧʘʨ ʧʠʪʘˁʘ, ʢʘʦ ʠ ʜʘ ʨʝʰʝ ʟʘʜʘʪʘʢ ʢʦʿʠ ʩʝ ʟʘʩʥʠʚʘ ʥʘ ʣʝʛʝʥʜʠ ʦ ɸʨʭʠʤʝʜʫ ʠ 

ʢʨʫʥʠ. ɿʘʜʘʪʘʢ ʿʝ ʜʘʪ ʢʘʦ ʇʨʠʣʦʛ 3-9 ʫ ʦʜʝˀʢʫ 6.12. 

ʏʘʩ 4 - ʇʨʠʤʝʥʘ ɸʨʭʠʤʝʜʦʚʦʛ ʟʘʢʦʥʘ; ʇʣʠʚʘˁʝ ʠ ʪʦˁʝˁʝ ʪʝʣʘ (ʢʦʤʙʠʥʦʚʘʥʠ 

ʯʘʩ) 

ʏʝʪʚʨʪʠ ʯʘʩ ʟʘʧʦʯʠˁʝ ʨʝʯʝʥʠʮʘʤʘ: Ăɽʫʨʝʢʘ!ñ; Ăɼʘʿʪʝ ʤʠ ʦʩʣʦʥʘʮ ʠ ʧʦʤʝʨʠ˂ʫ ɿʝʤˀʫñ ʠ 

Ăʅʝ ʨʝʤʝʪʠ ʤʦʿʝ ʢʨʫʛʦʚʝ!ñ ʢʦʿʝ ʩʫ ʠʩʧʠʩʘʥʝ ʥʘ ʪʘʙʣʠ ʠ ʟʘʭʪʝʚʦʤ ʜʘ ʫʯʝʥʠʮʠ ʫʢʨʘʪʢʦ 

ʦʧʠʰʫ ʩʠʪʫʘʮʠʿʝ ʠʟ ɸʨʭʠʤʝʜʦʚʦʛ ʞʠʚʦʪʘ ʠ ʨʘʜʘ ʢʦʿʝ ʩʫ ʧʦʚʝʟʘʥʝ ʩʘ ˁʠʤʘ. 

ʇʘʞˁʘ ʿʝ ʧʦʩʝʙʥʦ ʫʩʤʝʨʝʥʘ ʥʘ ʧʨʚʫ ʨʝʯʝʥʠʮʫ ʢʦʿʘ ʿʝ ʚʝʟʘʥʘ ʟʘ ɸʨʭʠʤʝʜʦʚ ʜʦʧʨʠʥʦʩ 

ʨʘʟʚʦʿʫ ʭʠʜʨʦʩʪʘʪʠʢʝ ʠ ʟʘ ʯʫʚʝʥʫ ʘʥʝʛʜʦʪʫ ʦ ɸʨʭʠʤʝʜʫ ʠ ʢʨʫʥʠ. ʅʘʩʪʘʚʥʠʢ ʠʩʪʠʯʝ ʜʘ ʩʝ 

ʧʨʠʯʘ ʦ ʢʨʫʥʠ ʥʝ ʧʦʿʘʚˀʫʿʝ ʜʠʨʝʢʪʥʦ ʥʠ ʫ ʿʝʜʥʦʤ ʦʜ ʧʦʟʥʘʪʠʭ ɸʨʭʠʤʝʜʦʚʠʭ ʩʧʠʩʘ, ʢʘʦ ʠ 

ʜʘ ʠʤʘ ʚʠʰʝ ʚʝʨʟʠʿʘ ʦʚʝ ʧʨʠʯʝ, ʘʣʠ ʜʘ ʩʘ ʜʨʫʛʝ ʩʪʨʘʥʝ ʧʦʩʪʦʿʝ ʜʦʢʘʟʠ ʜʘ ʩʝ ɸʨʭʠʤʝʜ ʙʘʚʠʦ 

ʧʨʦʫʯʘʚʘˁʝʤ ʨʘʟʣʠʯʠʪʠʭ ʧʦʿʘʚʘ ʢʦʿʝ ʩʝ ʪʠʯʫ ʛʫʩʪʠʥʝ ʪʝʣʘ, ʩʠʣʝ ʧʦʪʠʩʢʘ ʠ ʫʩʣʦʚʘ ʟʘ 

ʧʣʠʚʘˁʝ ʠ ʪʦˁʝˁʝ ʪʝʣʘ, ʢʘʦ ʠ ʧʨʘʢʪʠʯʥʦʤ ʧʨʠʤʝʥʦʤ ʧʨʠʥʮʠʧʘ ʢʦʿʠ ʿʝ ʦʪʢʨʠʦ ʘ ʢʦʿʠ ʿʝ 

ʥʘʤʘ ʜʘʥʘʩ ʧʦʟʥʘʪ ʢʘʦ ɸʨʭʠʤʝʜʦʚ ʟʘʢʦʥ. ʆʩʠʤ ʪʦʛʘ ʘʥʝʛʜʦʪʘ ʦ ɸʨʭʠʤʝʜʫ ʠ ʢʨʫʥʠ ʜʦʙʨʘ ʿʝ 

ʦʩʥʦʚʘ ʟʘ ʨʘʟʤʘʪʨʘˁʝ ʥʘʯʠʥʘ ʜʘ ʩʝ ʧʨʦʚʝʨʠ ʦʜ ʢʦʛ ʤʘʪʝʨʠʿʘʣʘ ʿʝ ʥʘʧʨʘʚˀʝʥʦ ʥʝʢʦ ʪʝʣʦ, ʦ 

ʯʝʤʫ ʩʝ ʚʦʜʠ ʢʨʘ˂ʘ ʜʠʩʢʫʩʠʿʘ ʥʘ ʥʠʚʦʫ ʦʜʝˀʝˁʘ. 

ɻʣʘʚʥʠ ʜʝʦ ʯʘʩʘ ʯʝʪʚʨʪʦʛ ʯʘʩʘ ʨʝʘʣʠʟʦʚʘʥ ʿʝ ʢʨʦʟ ʜʚʝ ʘʢʪʠʚʥʦʩʪʠ: 

1) ʆʜʨʝʹʠʚʘˁʝ ʛʫʩʪʠʥʝ ʪʝʣʘ ʧʨʠʤʝʥʦʤ ɸʨʭʠʤʝʜʦʚʦʛ ʟʘʢʦʥʘ 

ʉʚʘʢʘ ʛʨʫʧʘ ʫʯʝʥʠʢʘ ʜʦʙʠʣʘ ʿʝ ʟʘʜʘʪʘʢ ʜʘ ʦʜʨʝʜʠ ʛʫʩʪʠʥʫ ʢʫʛʣʝ ʦʜ ʧʣʘʩʪʝʣʠʥʘ ʢʦʨʠʩʪʝ˂ʠ 

ʩʘʤʦ ʜʠʥʘʤʦʤʝʪʘʨ ʠ ʧʦʩʫʜʫ ʩʘ ʚʦʜʦʤ. ʋʯʝʥʠʮʠ ʩʫ ʫ ʩʚʘʢʦʿ ʛʨʫʧʠ, ʫʟ ʜʦʛʦʚʦʨ, ʥʘʿʧʨʝ 

ʦʜʛʦʚʦʨʠʣʠ ʥʘ ʥʝʢʦʣʠʢʦ ʧʠʪʘˁʘ ʧʦʩʪʘʚˀʝʥʠʭ ʥʘ ʨʘʜʥʦʤ ʣʠʩʪʫ (ʇʨʠʣʦʛ 3-10 ʫ ʦʜʝˀʢʫ 

6.13), ʘ ʧʦʪʦʤ ʩʫ ʧʨʠʩʪʫʧʠʣʠ ʤʝʨʝˁʫ. ʋʯʝʥʠʮʠ ʩʫ ʠʟʤʝʨʠʣʠ ʪʝʞʠʥʫ ʢʫʛʣʝ ʫ ʚʘʟʜʫʭʫ ʠ ʫ 

ʚʦʜʠ ʧʦʤʦ˂ʫ ʜʠʥʘʤʦʤʝʪʨʘ. ʅʘ ʦʩʥʦʚʫ ʦʚʠʭ ʧʦʜʘʪʘʢʘ ʠʟʨʘʯʫʥʘʣʠ ʩʫ ʤʘʩʫ ʪʝʣʘ, ʘ ʧʦʪʦʤ 

ʩʠʣʫ ʧʦʪʠʩʢʘ ʠ ʟʘʧʨʝʤʠʥʫ ʪʝʣʘ. ʅʘ ʦʩʥʦʚʫ ʜʦʙʠʿʝʥʝ ʤʘʩʝ ʠ ʟʘʧʨʝʤʠʥʝ ʢʫʛʣʝ ʦʜ ʧʣʘʩʪʝʣʠʥʘ 

ʠʟʨʘʯʫʥʘʪʘ ʿʝ ˁʝʥʘ ʛʫʩʪʠʥʘ. 

ʆʜ ʫʯʝʥʠʢʘ ʿʝ ʟʘʪʨʘʞʝʥʦ ʜʘ ʨʘʟʤʠʩʣʝ ʦ ʪʦʤʝ ʢʘʢʦ ʛʨʫʙʦ ʤʦʛʫ ʧʨʦʮʝʥʠʪʠ ʜʘ ʣʠ ʿʝ ʛʫʩʪʠʥʘ 

ʪʝʣʘ ʠʩʧʨʘʚʥʦ ʠʟʨʘʯʫʥʘʪʘ. ʅʘʢʦʥ ʜʠʩʢʫʩʠʿʝ ʥʘ ʥʠʚʦʫ ʦʜʝˀʝˁʘ, ʥʝʢʠ ʫʯʝʥʠʮʠ ʥʘʚʦʜʝ ʜʘ 

ʨʝʟʫʣʪʘʪ ʩʠʛʫʨʥʦ ʥʠʿʝ ʠʩʧʨʘʚʘʥ ʘʢʦ ʿʝ ʜʦʙʠʿʝʥʘ ʛʫʩʪʠʥʘ ʧʣʘʩʪʝʣʠʥʘ ʤʘˁʘ ʦʜ 1000 
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ʢʠʣʦʛʨʘʤʘ ʧʦ ʤʝʪʨʫ ʢʫʙʥʦʤ ʧʦʰʪʦ ʙʠ ʪʦ ʟʥʘʯʠʣʦ ʜʘ ˂ʝ ʢʫʛʣʘ ʦʜ ʧʣʘʩʪʝʣʠʥʘ ʠʩʧʣʠʚʘʪʠ. 

ʆʚʘ ʘʢʪʠʚʥʦʩʪ ʿʝ ʫʚʦʜ ʫ ʨʘʟʤʘʪʨʘˁʝ ʫʩʣʦʚʘ ʟʘ ʧʣʠʚʘˁʝ ʠ ʪʦˁʝˁʝ ʪʝʣʘ. 

2) ʈʘʟʤʘʪʨʘˁʝ ʫʩʣʦʚʘ ʟʘ ʧʣʠʚʘˁʝ ʠ ʪʦˁʝˁʝ ʪʝʣʘ 

ʆʜ ʫʯʝʥʠʢʘ ʿʝ ʟʘʪʨʘʞʝʥʦ ʜʘ ʥʘ ʥʠʚʦʫ ʛʨʫʧʘ ʧʨʦʜʠʩʢʫʪʫʿʫ ʦ ʪʦʤʝ ʢʘʜʘ ʥʝʢʦ ʪʝʣʦ ʪʦʥʝ, ʘ 

ʢʘʜʘ ʠʩʧʣʠʚʘʚʘ, ʜʘ ʟʘʧʠʰʫ ʩʚʦʿʝ ʠʜʝʿʝ, ʘ ʧʦʪʦʤ ʜʘ ʧʨʝʜʩʪʘʚʥʠʮʠ ʛʨʫʧʘ ʠʟʥʝʩʫ ʟʘʢˀʫʯʢʝ. ʋ 

ʫʯʝʥʠʯʢʠʤ ʦʜʛʦʚʦʨʠʤʘ ʤʦʛʫ ʩʝ ʦʧʘʟʠʪʠ ʩʣʝʜʝ˂ʠ ʝʣʝʤʝʥʪʠ: 

¶ ʅʘʚʦʹʝˁʝ ʦʜʥʦʩʘ ʩʠʣʝ ʧʦʪʠʩʢʘ ʠ ʛʨʘʚʠʪʘʮʠʦʥʝ ʩʠʣʝ: ɸʢʦ ʿʝ ʛʨʘʚʠʪʘʮʠʦʥʘ ʩʠʣʘ ʚʝ˂ʘ 

ʦʜ ʩʠʣʝ ʧʦʪʠʩʢʘ, ʪʝʣʦ ˂ʝ ʧʦʪʦʥʫʪʠ; ɸʢʦ ʿʝ ʩʠʣʘ ʧʦʪʠʩʢʘ ʚʝ˂ʘ ʦʜ ʛʨʘʚʠʪʘʮʠʦʥʝ ʩʠʣʝ, 

ʪʝʣʦ ˂ʝ ʠʩʧʣʠʚʘʪʠ. 

¶ ʅʘʚʦʹʝˁʝ ʦʜʥʦʩʘ ʛʫʩʪʠʥʝ ʪʝʣʘ ʠ ʪʝʯʥʦʩʪʠ: ɸʢʦ ʿʝ ʛʫʩʪʠʥʘ ʪʝʣʘ ʚʝ˂ʘ ʦʜ ʛʫʩʪʠʥʝ 

ʪʝʯʥʦʩʪʠ, ʪʝʣʦ ˂ʝ ʧʦʪʦʥʫʪʠ; ʘʢʦ ʿʝ ʛʫʩʪʠʥʘ ʪʝʣʘ ʤʘˁʘ ʦʜ ʛʫʩʪʠʥʝ ʪʝʯʥʦʩʪʠ, ʪʝʣʦ ˂ʝ 

ʠʩʧʣʠʚʘʪʠ. 

¶ ɸʣʪʝʨʥʘʪʠʚʥʝ ʢʦʥʮʝʧʮʠʿʝ ʦ ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ ʪʝʣʘ: ɼʘ ʣʠ ˂ʝ ʥʝʢʦ ʪʝʣʦ ʠʩʧʣʠʚʘʪʠ 

ʠʣʠ ʧʦʪʦʥʫʪʠ ʦʜʨʝʹʝʥʦ ʿʝ ˁʝʛʦʚʦʤ ʚʝʣʠʯʠʥʦʤ, ʤʘʩʦʤ, ʦʙʣʠʢʦʤ ʠʣʠ ʧʨʠʩʫʩʪʚʦʤ 

ʚʘʟʜʫʭʘ. 

ʊʨʝʙʘ ʥʘʧʦʤʝʥʫʪʠ ʜʘ ʩʫ ʥʝʢʝ ʛʨʫʧʝ ʜʘʚʘʣʝ ʦʜʛʦʚʦʨʝ ʢʦʿʠ ʧʨʠʧʘʜʘʿʫ ʩʘʤʦ ʿʝʜʥʦʿ ʦʜ 

ʥʘʚʝʜʝʥʠʭ ʢʘʪʦʛʦʨʠʿʘ, ʜʦʢ ʩʫ ʜʨʫʛʝ ʠʤʘʣʝ ʦʜʛʦʚʦʨ ʢʦʿʠ ʦʙʫʭʚʘʪʘ ʥʘʚʦʹʝˁʝ ʦʜʥʦʩʘ ʛʫʩʪʠʥʘ 

ʪʝʣʘ ʠ ʪʝʯʥʦʩʪʠ, ʘʣʠ ʠ ʦʜʥʦʩʘ ʩʠʣʘ ʢʦʿʝ ʜʝʣʫʿʫ ʥʘ ʪʝʣʦ. ʅʘ ʧʨʠʤʝʨ: Ăʊʝʣʦ ʠʩʧʣʠʚʘʚʘ ʢʘʜʘ 

ʥʘ ˁʝʛʘ ʪʝʯʥʦʩʪ ʜʝʣʫʿʝ ʚʝ˂ʦʤ ʩʠʣʦʤ ʧʦʪʠʩʢʘ ʥʝʛʦ ʰʪʦ ʛʘ ɿʝʤˀʘ ʧʨʠʚʣʘʯʠ ʛʨʘʚʠʪʘʮʠʦʥʦʤ 

ʩʠʣʦʤ. ʊʦ ʩʝ ʜʝʰʘʚʘ ʦʥʜʘ ʢʘʜʘ ʿʝ ʛʫʩʪʠʥʘ ʪʝʣʘ ʤʘˁʘ ʦʜ ʛʫʩʪʠʥʝ ʪʝʯʥʦʩʪʠ.ñ ʅʘʩʪʘʚʥʠʢ 

ʦʚʘʢʚʝ ʦʜʛʦʚʦʨʝ ʢʦʨʠʩʪʠ ʜʘ ʫʯʝʥʠʮʠʤʘ ʜʘ ʜʦʜʘʪʥʘ ʦʙʿʘʰˁʝˁʘ ʦ ʧʦʚʝʟʘʥʦʩʪʠ ʦʜʥʦʩʘ 

ʛʫʩʪʠʥʘ ʠ ʦʜʥʦʩʘ ʩʠʣʘ ʢʘʦ ʫʩʣʦʚʘ ʟʘ ʧʣʠʚʘˁʝ ʠ ʪʦˁʝˁʝ ʪʝʣʘ.  

ʆʩʠʤ ʪʦʛʘ, ʚʝʦʤʘ ʩʫ ʚʘʞʥʠ ʦʜʛʦʚʦʨʠ ʫʯʝʥʠʢʘ ʢʦʿʠ ʩʫ ʦʜʨʘʟ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʦ 

ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ ʪʝʣʘ, ʢʘʦ ʠ ʦʥʠ ʢʦʿʠ ʩʫ ʥʝʢʘ ʚʨʩʪʘ ʢʦʤʙʠʥʘʮʠʿʝ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʠ ʿʦʰ 

ʫʚʝʢ ʥʝʫʩʚʦʿʝʥʠʭ ʥʘʫʯʥʠʭ ʢʦʥʮʝʧʘʪʘ. ʅʘ ʧʨʠʤʝʨ: Ăɼʘ ʣʠ ˂ʝ ʪʝʣʦ ʜʘ ʠʩʧʣʠʚʘ ʠʣʠ ʧʦʪʦʥʝ 

ʟʘʚʠʩʠ ʦʜ ʛʫʩʪʠʥʝ ʪʝʣʘ ʠ ʦʜ ˁʝʛʦʚʦʛ ʦʙʣʠʢʘ, ʦʜʥʦʩʥʦ ʜʘ ʣʠ ʫ ˁʝʤʫ ʠʤʘ ʚʘʟʜʫʭʘ.ñ 

ʅʘʩʪʘʚʥʠʢ ʥʘʿʘʚˀʫʿʝ ʜʘ ˂ʝ ʩʝ ʥʘ ʥʘʨʝʜʥʦʤ ʯʘʩʫ ʜʝʪʘˀʥʠʿʝ ʙʘʚʠʪʠ ʧʣʠʚʘˁʝʤ ʠ ʪʦˁʝˁʝʤ 

ʪʝʣʘ ʠ ʧʦʩʪʘʚˀʘ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ. ʋʯʝʥʠʮʠʤʘ ʿʝ ʟʘʜʘʪʦ ʜʘ ʢʦʜ ʢʫ˂ʝ ʩʧʨʦʚʝʜʫ ʤʘʣʦ 

ʠʩʪʨʘʞʠʚʘˁʝ ʦ ʧʦʥʘʰʘˁʫ ʿʘʙʫʢʘ ʫ ʚʦʜʠ ʧʦʜ ʥʘʟʠʚʦʤ Ăɼʘ ʣʠ ʿʘʙʫʢʝ ʪʦʥʫ ʫ ʚʦʜʠ?ñ (ʇʨʠʣʦʛ 

3-11 ʫ ʦʜʝˀʢʫ 6.14). ɿʘʪʨʘʞʝʥʦ ʿʝ ʜʘ ʜʝʪʘˀʥʦ ʦʧʠʰʫ ʩʚʝ ʢʦʨʘʢʝ ʠʩʪʨʘʞʠʚʘˁʘ ʠ ʠʟʚʝʜʝʥʝ 

ʟʘʢˀʫʯʢʝ, ʫʢʦʣʠʢʦ ʿʝ ʤʦʛʫ˂ʝ ʫʟ ʬʦʪʦʛʨʘʬʠʿʝ. ʀʟʚʝʰʪʘʿ ʦ ʜʦʤʘ˂ʝʤ ʟʘʜʘʪʢʫ ʫʯʝʥʠʮʠ ʩʫ ʫ 

ʧʦʩʪʘʚˀʝʥʦʤ ʨʦʢʫ ʤʦʛʣʠ ʧʨʝʜʘʪʠ ʫ ʰʢʦʣʠ ʠʣʠ ʧʦʩʣʘʪʠ ʥʘ ʠʤʝʿʣ ʩʧʝʮʠʿʘʣʥʦ ʥʘʤʝˁʝʥ 

ʦʚʘʢʚʠʤ ʘʢʪʠʚʥʦʩʪʠʤʘ. 
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ʅʘ ʢʨʘʿʫ, ʢʘʜʘ ʩʝ ʛʦʚʦʨʠ ʦ ʫʩʣʦʚʠʤʘ ʟʘ ʧʣʠʚʘˁʝ ʠ ʪʦˁʝˁʝ ʪʝʣʘ, ʪʨʝʙʘ ʥʘʛʣʘʩʠʪʠ ʜʘ ʩʫ 

ʫʯʝʥʠʮʠ ʥʘ ʯʘʩʦʚʠʤʘ ʜʦʜʘʪʥʝ ʥʘʩʪʘʚʝ ʫʧʦʟʥʘʪʠ ʩʘ ʧʦʿʤʦʤ ʧʦʚʨʰʠʥʩʢʦʛ ʥʘʧʦʥʘ. ʋ 

ʤʘʣʦʙʨʦʿʥʠʤ ʩʠʪʫʘʮʠʿʘʤʘ ʫ ʢʦʿʠʤʘ ʧʦʚʨʰʠʥʩʢʠ ʥʘʧʦʥ ʠʤʘ ʟʥʘʯʘʿʥʫ ʫʣʦʛʫ ʫ ʠʩʭʦʜʫ 

ʫʯʝʥʠʯʢʦʛ ʝʢʩʧʝʨʠʤʝʥʪʘ ʥʘʩʪʘʚʥʠʢ ʿʝ ʥʘʛʣʘʩʠʦ ʜʘ ʿʝ ʨʝʯ ʦ ʧʦʩʝʙʥʦʿ ʬʠʟʠʯʢʦʿ ʧʦʿʘʚʠ, ʥʘ 

ʧʨʠʤʝʨ ʧʨʠʣʠʢʦʤ ʧʦʩʪʘʚˀʘˁʘ ʤʝʪʘʣʥʝ ʩʧʘʿʘʣʠʮʝ ʠʣʠ ʚʝʦʤʘ ʤʘʣʠʭ ʧʘʨʯʠ˂ʘ ʧʣʘʩʪʝʣʠʥʘ ʫ 

ʚʦʜʫ.  

ʏʘʩ 5 - ʉʠʣʘ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʝ ʚʝʟʘʥʝ ʟʘ ˁʫ (ʢʦʤʙʠʥʦʚʘʥʠ ʯʘʩ) 

ʇʝʪʠ ʯʘʩ ʨʝʘʣʠʟʦʚʘʥ ʿʝ ʢʨʦʟ ʜʚʝ ʮʝʣʠʥʝ: 

1) ɸʥʘʣʠʟʘ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ ʦ ʿʘʙʫʢʘʤʘ 

ʅʘʿʧʨʝ ʿʝ ʠʟʚʨʰʝʥʘ ʘʥʘʣʠʟʘ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ ʦ ʿʘʙʫʢʘʤʘ. ʇʦʤʦ˂ʫ ʧʨʦʿʝʢʪʦʨʘ ʧʨʠʢʘʟʘʥʦ 

ʥʝʢʦʣʠʢʦ ʦʜʘʙʨʘʥʠʭ ʨʘʜʦʚʘ (ʠʟ ʨʘʟʣʠʯʠʪʠʭ ʦʜʝˀʝˁʘ, ʙʝʟ ʧʨʠʢʘʟʠʚʘˁʘ ʠʤʝʥʘ ʫʯʝʥʠʢʘ). ʆʜ 

ʫʯʝʥʠʢʘ ʿʝ ʟʘʪʨʘʞʝʥʦ ʜʘ ʫ ʦʢʚʠʨʫ ʛʨʫʧʘ ʧʨʦʜʠʩʢʫʪʫʿʫ ʝʚʝʥʪʫʘʣʥʝ ʛʨʝʰʢʝ. ʅʘʩʪʘʚʥʠʢ ʿʝ 

ʫʩʤʝʨʘʚʘʦ ʜʠʩʢʫʩʠʿʫ ʥʘ ʥʠʚʦʫ ʦʜʝˀʝˁʘ ʪʘʢʦ ʜʘ ʯʣʘʥʦʚʠ ʩʚʘʢʝ ʛʨʫʧʝ ʤʦʛʫ 

ʧʨʦʢʦʤʝʥʪʘʨʠʩʘʪʠ ʥʘʿʤʘˁʝ ʿʝʜʘʥ ʩʝʛʤʝʥʪ ʩʚʘʢʦʛ ʧʨʠʢʘʟʘʥʦʛ ʨʘʜʘ.  

ʄʦʛʣʦ ʩʝ ʫʦʯʠʪʠ ʜʘ ʫʯʝʥʠʮʠ ʦʜʣʠʯʥʦ ʟʘʧʘʞʘʿʫ ʧʨʦʧʫʩʪʝ ʥʘʩʪʘʣʝ ʧʨʠ ʤʝʨʝˁʫ ʟʘʧʨʝʤʠʥʝ 

ʿʘʙʫʢʝ (ʥʘ ʧʨʠʤʝʨ ʫʢʦʣʠʢʦ ʥʠʿʝ ʧʦʪʦʧˀʝʥʘ ʯʠʪʘʚʘ ʿʘʙʫʢʘ ʠʣʠ ʘʢʦ ʥʠʿʝ ʜʦʙʨʦ ʦʜʨʝʹʝʥʘ 

ʚʨʝʜʥʦʩʪ ʥʘʿʤʘˁʝʛ ʧʦʜʝʦʢʘ ʥʘ ʤʝʨʥʦʿ ʩʢʘʣʠ), ʢʘʦ ʠ ʛʨʝʰʢʝ ʥʘʩʪʘʣʝ ʟʙʦʛ ʥʝʫʩʢʣʘʹʝʥʦʩʪʠ 

ʤʝʨʥʠʭ ʿʝʜʠʥʠʮʘ, ʘʣʠ ʠ ʩʣʫʯʘʿʝʚʝ ʢʘʜʘ ʠʟʨʘʯʫʥʘʪʘ ʛʫʩʪʠʥʘ ʿʘʙʫʢʝ ʥʠʿʝ ʫ ʩʢʣʘʜʫ ʩʘ 

ʯʠˁʝʥʠʮʦʤ ʜʘ ʿʘʙʫʢʝ ʧʣʠʚʘʿʫ ʥʘ ʚʦʜʠ. ʅʝʢʠ ʫʯʝʥʠʮʠ ʩʫ ʧʨʠʣʠʢʦʤ ʘʥʘʣʠʟʝ ʦʜʘʙʨʘʥʠʭ 

ʨʘʜʦʚʘ ʿʘʩʥʦ ʧʦʢʘʟʘʣʠ ʜʘ ʩʫ ʧʦʩʪʘʣʠ ʩʚʝʩʥʠ ʛʨʝʰʘʢʘ ʢʦʿʝ ʩʫ ʠ ʩʘʤʠ ʥʘʧʨʘʚʠʣʠ ʧʨʠʣʠʢʦʤ 

ʠʩʪʨʘʞʠʚʘˁʘ, ʘ ʧʦʿʝʜʠʥʠ ʩʫ ʯʘʢ ʠʟʨʘʟʠʣʠ ʥʘʤʝʨʫ ʜʘ ʧʦʥʦʚʦ ʫʨʘʜʝ ʟʘʜʘʪʘʢ ʠ ʩʚʦʿʝ ʛʨʝʰʢʝ 

ʠʩʧʨʘʚʝ.  

ʋ ʩʚʘʢʦʤ ʦʜʝˀʝˁʫ ʥʘʩʪʘʚʥʠʢ ʿʝ ʜʘʦ ʦʧʰʪʫ ʩʣʠʢʫ ʦ ʙʨʦʿʫ ʠ ʢʚʘʣʠʪʝʪʫ ʧʨʝʜʘʪʠʭ ʟʘʜʘʪʘʢʘ ʫʟ 

ʥʘʚʦʹʝˁʝ ʢʨʠʪʝʨʠʿʫʤʘ ʥʘ ʦʩʥʦʚʫ ʢʦʿʠʭ ʿʝ ʢʚʘʣʠʪʝʪ ʨʘʜʦʚʘ ʧʨʦʮʝˁʠʚʘʥ, ʘ ʢʦʿʠ ʩʝ ʪʠʯʫ 

ʠʩʧʨʘʚʥʦʩʪʠ ʤʝʨʝˁʘ ʤʘʩʝ ʠ ʟʘʧʨʝʤʠʥʝ ʿʘʙʫʢʝ, ʫʧʦʪʨʝʙʝ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʤʝʨʥʠʭ ʿʝʜʠʥʠʮʘ ʠ 

ʬʦʨʤʫʣʝ ʟʘ ʛʫʩʪʠʥʫ ʪʝʣʘ, ʢʘʦ ʠ ʧʦʚʝʟʠʚʘˁʘ ʜʦʙʠʿʝʥʦʛ ʨʝʟʫʣʪʘʪʘ ʦ ʛʫʩʪʠʥʠ ʿʘʙʫʢʝ ʩʘ ˁʝʥʠʤ 

ʠʩʧʣʠʚʘʚʘˁʝʤ ʫ ʚʦʜʠ. ʊʘʢʦʹʝ, ʥʘ ʢʚʘʣʠʪʝʪ ʨʘʜʦʚʘ ʧʦʟʠʪʠʚʥʦ ʫʪʠʯʝ ʟʘʣʘʛʘˁʝ ʫʯʝʥʠʢʘ ʜʘ ʩʝ 

ʩʚʠ ʢʦʨʘʮʠ ʠʩʪʨʘʞʠʚʘˁʘ ʩʠʩʪʝʤʘʪʠʯʥʦ ʧʨʝʜʩʪʘʚʝ ʠ ʜʦʢʫʤʝʥʪʫʿʫ ʦʜʛʦʚʘʨʘʿʫ˂ʠʤ 

ʬʦʪʦʛʨʘʬʠʿʘʤʘ. ʅʘ ʦʩʥʦʚʫ ʥʘʚʝʜʝʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʜʝʬʠʥʠʩʘʥʦ ʿʝ ʥʝʢʦʣʠʢʦ ʢʘʪʝʛʦʨʠʿʘ 

ʜʦʤʘ˂ʠʭ ʟʘʜʘʪʘʢʘ ʦ ʿʘʙʫʮʠ: ʆʜʣʠʯʘʥ ʟʘʜʘʪʘʢ, ɼʦʙʘʨ ʟʘʜʘʪʘʢ, ʉʣʘʙ ʟʘʜʘʪʘʢ ʠ ʅʝʫʨʘʹʝʥ 

ʟʘʜʘʪʘʢ.  

ʋ ʩʚʘʢʦʤ ʦʜʝˀʝˁʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʨʫʧʝ ʧʨʠʢʘʟʘʥʠ ʩʫ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʧʦʜʘʮʠ ʦ ʨʘʩʧʦʜʝʣʠ 

ʨʘʟʣʠʯʠʪʠʭ ʢʘʪʝʛʦʨʠʿʘ ʜʦʤʘ˂ʠʭ ʟʘʜʘʪʘʢʘ ʧʦ ʛʨʫʧʘʤʘ ʧʨʝʤʘ ʦʮʝʥʠ ʠʟ ʬʠʟʠʢʝ ʥʘ 

ʧʦʣʫʛʦʜʠʰʪʫ, ʘ ʟʘ ʮʝʣʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʫ ʛʨʫʧʫ ʦʚʠ ʨʝʟʫʣʪʘʪʠ ʩʫ ʧʨʝʜʩʪʘʚˀʝʥʠ ʪʘʙʝʣʦʤ 9. 
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ɸʢʦ ʧʦʩʤʘʪʨʘʤʦ ʯʠʪʘʚʫ ʛʨʫʧʫ ʤʦʞʝ ʩʝ ʫʦʯʠʪʠ ʜʘ ʩʫ ʫʯʝʥʠʮʠ ʢʦʿʠ ʠʤʘʿʫ ʚʠʰʝ ʦʮʝʥʝ ʠʟ 

ʬʠʟʠʢʝ ʥʘ ʧʦʣʫʛʦʜʠʰʪʫ ʧʨʝʜʘʚʘʣʠ ʢʚʘʣʠʪʝʪʥʠʿʝ ʟʘʜʘʪʢʝ, ʘʣʠ ʜʘ ʩʝ ʧʦʩʝʙʥʦ ʠʩʪʘʢʣʘ ʛʨʫʧʘ 

ʫʯʝʥʠʢʘ ʩʘ ʦʮʝʥʦʤ 3 ʥʘ ʧʦʣʫʛʦʜʠʰʪʫ ʢʦʿʘ ʿʝ ʧʦʩʪʠʛʣʘ ʦʜʣʠʯʥʝ ʨʝʟʫʣʪʘʪʝ ʥʘ 

ʠʩʪʨʘʞʠʚʘʯʢʦʤ ʟʘʜʘʪʢʫ ʦ ʿʘʙʫʮʠ. 

ʊɸɹɽʃɸ 9. ʈʘʩʧʦʜʝʣʘ ʨʘʟʣʠʯʠʪʠʭ ʢʘʪʝʛʦʨʠʿʘ ʜʦʤʘ˂ʠʭ ʟʘʜʘʪʘʢʘ ʦ ʿʘʙʫʢʘʤʘ ʧʦ ʛʨʫʧʘʤʘ ʧʨʝʤʘ 

ʦʮʝʥʠ ʠʟ ʬʠʟʠʢʝ ʥʘ ʧʦʣʫʛʦʜʠʰʪʫ 

ʆʮʝʥʘ ʠʟ 

ʬʠʟʠʢʝ ʥʘ 

ʧʦʣʫʛʦʜʠʰʪʫ 

ʆʜʣʠʯʘʥ 

ʟʘʜʘʪʘʢ 

ɼʦʙʘʨ 

ʟʘʜʘʪʘʢ 
ʉʣʘʙ ʟʘʜʘʪʘʢ ʅʝʫʨʘʹʝʥ ʟʘʜʘʪʘʢ 

1 0 0 1 0 

2 0 6 5 13 

3 8 5 1 4 

4 1 13 0 3 

5 9 4 0 1 

ʋʢʫʧʥʦ 18 28 7 21 

 

2) ʉʫʦʯʘʚʘˁʝ ʩʘ ʘʣʪʝʨʥʘʪʠʚʥʠʤ ʢʦʥʮʝʧʮʠʿʘʤʘ ʦ ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ ï ʜʦʢʘʟʠ ʟʘ ʠ 

ʧʨʦʪʠʚ 

ʋ ʦʚʦʤ ʜʝʣʫ ʯʘʩʘ ʨʝʘʣʠʟʦʚʘʥʘ ʿʝ ʘʢʪʠʚʥʦʩʪ ʥʘʤʝˁʝʥʘ ʩʫʦʯʘʚʘˁʫ ʫʯʝʥʠʢʘ ʩʘ ʥʝʜʦʩʪʘʪʢʦʤ 

ʫʥʠʚʨʝʟʘʣʥʦʩʪʠ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʦ ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ ʪʝʣʘ.  

ʅʘʩʪʘʚʥʠʢ ʧʦʜʩʝ˂ʘ ʫʯʝʥʠʢʝ ʥʘ ʜʠʩʢʫʩʠʿʫ ʩʘ ʧʨʦʰʣʦʛ ʯʘʩʘ ʢʘʜ ʩʝ ʛʦʚʦʨʠʣʦ ʦ ʫʩʣʦʚʠʤʘ ʟʘ 

ʧʣʠʚʘˁʝ ʠ ʪʦˁʝˁʝ ʪʝʣʘ. ʆʜ ʫʯʝʥʠʢʘ ʿʝ ʟʘʪʨʘʞʝʥʦ ʜʘ ʧʨʝʣʠʩʪʘʿʫ ʩʚʦʿʝ ʙʝʣʝʰʢʝ ʩʘ 

ʧʨʝʪʭʦʜʥʠʭ ʯʘʩʦʚʘ, ʜʦʜʘʪʥʦ ʧʨʦʜʠʩʢʫʪʫʿʫ ʦ ʪʦʤʝ ʰʪʘ ʩʚʝ ʫʪʠʯʝ ʥʘ ʧʣʠʚʘˁʝ ʠ ʪʦˁʝˁʝ ʪʝʣʘ 

ʠ ʠʟʥʝʩʫ ʩʚʝ ʥʝʜʦʤʠʮʝ ʢʦʿʝ ʙʠ ʪʨʝʙʘʣʦ ʧʨʦʚʝʨʠʪʠ. ʀʟʜʚʦʿʠʣʦ ʩʝ ʥʝʢʦʣʠʢʦ ʩʪʘʚʦʚʘ:  

¶ ʊʝʣʦ ʤʘʣʠʭ ʜʠʤʝʥʟʠʿʘ ʠʣʠ ʤʘʣʝ ʤʘʩʝ ʧʣʠʚʘ, ʘ ʪʝʣʦ ʢʦʿʝ ʿʝ ʚʝʣʠʢʦ ʠʣʠ ʪʝʰʢʦ ʪʦʥʝ. 

¶ ɸʢʦ ʥʝʢʦ ʪʝʣʦ ʠʤʘ ʫ ʩʝʙʠ ʚʘʟʜʫʭʘ, ʤʦʨʘ ʠʩʧʣʠʚʘʪʠ. 

¶ ʊʝʣʦ ʢʦʿʝ ʠʤʘ ʰʫʧˀʠʥʝ ʫʚʝʢ ʪʦʥʝ. 

¶ ɼʘ ʣʠ ˂ʝ ʥʝʰʪʦ ʧʦʪʦʥʫʪʠ ʠʣʠ ʠʩʧʣʠʚʘʪʠ ʟʘʚʠʩʠ ʦʜ ʧʦʣʦʞʘʿʘ ʪʝʣʘ. 

¶ ʆʙʣʠʢ ʪʝʣʘ ʫʪʠʯʝ ʥʘ ʧʣʠʚʘˁʝ ʠ ʪʦˁʝˁʝ. 

¶ ɸʢʦ ʿʝ ʪʝʯʥʦʩʪ ʣʝʧˀʠʚʘ ʦʥʘ ʩʧʨʝʯʘʚʘ ʠʩʧʣʠʚʘˁʝ ʪʝʣʘ. 

ʇʦʪʦʤ ʿʝ ʦʜ ʫʯʝʥʠʢʘ ʟʘʪʨʘʞʝʥʦ ʜʘ ʟʘ ʩʚʘʢʠ ʩʪʘʚ ʧʦʢʫʰʘʿʫ ʜʘ ʜʘʿʫ ʧʨʠʤʝʨ ʢʦʿʠ ʿʝ ʜʦʢʘʟ ʫ 

ʧʨʠʣʦʛ ʠ ʧʨʠʤʝʨ ʢʦʿʠ ʿʝ ʜʦʢʘʟ ʧʨʦʪʠʚ. ʋʯʝʥʠʮʠ ʫʚʠʹʘʿʫ ʜʘ ʩʚʘʢʘ ʦʜ ʥʘʚʝʜʝʥʠʭ ʨʝʯʝʥʠʮʘ 

ʤʦʞʝ ʙʠʪʠ ʪʘʯʥʘ ʫ ʥʝʢʦʿ ʩʠʪʫʘʮʠʿʠ, ʘʣʠ Ăʜʘ ʪʦ ʥʝ ʟʥʘʯʠ ʜʘ ʿʝ ʫʚʝʢ ʪʘʢʦñ.  
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ʋ ʥʝʢʠʤ ʩʣʫʯʘʿʝʚʠʤʘ ʙʠʣʦ ʿʝ ʜʦʚʦˀʥʦ ʥʘʚʦʹʝˁʝ ʜʦʢʘʟʘ ʧʨʦʪʠʚ ʜʘ ʙʠ ʫʯʝʥʠʮʠ ʧʨʠʭʚʘʪʠʣʠ 

ʥʝʜʦʩʪʘʪʢʝ ʠʟʨʝʯʝʥʦʛ ʩʪʘʚʘ, ʘʣʠ ʫ ʠʟʚʝʩʥʠʤ ʩʠʪʫʘʮʠʿʘʤʘ ʥʝʧʦʭʦʜʥʦ ʿʝ ʙʠʣʦ ʠʟʚʝʩʪʠ 

ʜʦʜʘʪʥʝ ʜʝʤʦʥʩʪʨʘʮʠʿʝ.  

ʅʘʚʦʜʠʤʦ ʥʝʢʦʣʠʢʦ ʧʨʠʤʝʨʘ ʫʯʝʥʠʯʢʠʭ ʘʨʛʫʤʝʥʘʪʘ ʠ ʨʝʘʣʠʟʦʚʘʥʠʭ ʜʦʜʘʪʥʠʭ ʘʢʪʠʚʥʦʩʪʠ 

ʢʦʿʝ ʩʝ ʦʜʥʦʩʝ ʥʘ ʠʩʢʘʟʘʥʝ ʘʣʪʝʨʥʘʪʠʚʥʝ ʢʦʥʮʝʧʮʠʿʝ ʦ: 

¶ ʄʘʩʠ/ʚʝʣʠʯʠʥʠ ʪʝʣʘ 

Ăʀ ʤʘʣʦ ʠ ʚʝʣʠʢʦ ʧʘʨʯʝ ʢʘʤʝʥʘ ʪʦʥʝ ʫ ʚʦʜʠ, ʘ ʤʘʣʦ ʠ ʚʝʣʠʢʦ ʧʘʨʯʝ ʜʨʚʝʪʘ ʧʣʠʚʘ ʥʘ 

ʚʦʜʠ. ɹʨʦʜ ʧʣʠʚʘ ʠʘʢʦ ʿʝ ʦʛʨʦʤʘʥ. ɱʘʙʫʢʘ ʠ ʢʨʦʤʧʠʨ ʤʦʛʫ ʙʠʪʠ ʩʣʠʯʥʝ ʚʝʣʠʯʠʥʝ, 

ʘʣʠ ʿʘʙʫʢʘ ʠʩʧʣʠʚʘʚʘ ʘ ʢʨʦʤʧʠʨ ʪʦʥʝ ʫ ʚʦʜʠ.ñ 

¶ ʇʨʠʩʫʩʪʚʫ ʚʘʟʜʫʭʘ 

Ăɹʨʦʜ ʤʦʞʝ ʜʘ ʧʦʪʦʥʝ ʢʘʜʘ ʫ ˁʝʛʘ ʫʹʝ ʜʦʚʦˀʥʦ ʚʦʜʝ ʠʘʢʦ ʫ ʙʨʦʜʫ ʠʤʘ ʚʘʟʜʫʭʘ.ñ 

ʇʦʰʪʦ ʜʝʦ ʫʯʝʥʠʢʘ ʠ ʜʘˀʝ ʠʟʨʘʞʘʚʘ ʩʫʤˁʫ ʜʘ ʪʝʣʦ ʢʦʿʝ ʫ ʩʝʙʠ ʠʤʘ ʚʘʟʜʫʭʘ ʤʦʞʝ 

ʧʦʪʦʥʫʪʠ, ʥʘʩʪʘʚʥʠʢ ʠʟʚʦʜʠ ʜʝʤʦʥʩʪʨʘʮʠʿʫ ʩʘ ʩʪʘʢʣʝʥʦʤ ʬʣʘʰʠʮʦʤ ʟʘʧʨʝʤʠʥʝ 

ʪʨʝ˂ʠʥʝ ʣʠʪʨʘ ʫ ʢʦʿʫ ʧʦʩʪʝʧʝʥʦ ʜʦʩʠʧʘ ʧʝʩʘʢ ʠ ʟʘʨʘˁʘ ʿʝ ʫ ʚʦʜʫ ʥʘʢʦʥ ʩʚʘʢʦʛ 

ʜʦʩʠʧʘˁʘ. ɼʝʤʦʥʩʪʨʘʮʠʿʘ ʩʝ ʠʟʚʦʜʠ ʫ ʬʦʨʤʠ ʢʨʘʪʢʝ ʧʨʝʜʚʠʜʠ-ʧʦʩʤʘʪʨʘʿ-ʦʙʿʘʩʥʠ 

ʜʠʩʢʫʩʠʿʝ ʥʘ ʥʠʚʦʫ ʦʜʝˀʝˁʘ. ʊʝʢ ʥʘʢʦʥ ʪʦʛʘ ʥʘʩʪʘʚʥʠʢ ʫʯʝʥʠʮʠʤʘ ʦʙʿʘʰˁʘʚʘ 

ʢʦʥʮʝʧʪ ʩʨʝʜˁʝ ʛʫʩʪʠʥʝ. 

¶ ʐʫʧˀʠʥʘʤʘ 

Ăɹʨʦʜ ʢʦʿʠ ʩʝ ʧʨʦʰʫʧˀʠ ʧʦʪʦʥʫ˂ʝ ʢʘʜʘ ʫ ˁʝʛʘ ʫʹʝ ʜʦʚʦˀʥʦ ʚʦʜʝ, ʘʣʠ ʜʝʯʠʿʘ ʛʫʤʘ 

ʟʘ ʧʣʠʚʘˁʝ ʠʤʘ ʚʝʣʠʢʠ ʦʪʚʦʨ ʥʘ ʩʨʝʜʠʥʠ ʠ ʥʝ˂ʝ ʧʦʪʦʥʫʪʠ. ʏʠʪʘʚʘ ʜʘʩʢʘ, ʘʣʠ ʠ 

ʜʘʩʢʘ ʢʦʿʘ ʿʝ ʠʟʙʫʰʝʥʘ ʧʣʠʚʘ ʥʘ ʚʦʜʠ.ñ 

¶ ʇʦʣʦʞʘʿʫ ʪʝʣʘ 

Ăʂʘʢʦ ʛʦʜ ʜʘ ʦʢʨʝʥʝʰ ʢʘʤʝʥ, ʦʥ ʪʦʥʝ. ɻʚʦʟʜʝʥʘ ʰʠʧʢʘ ʪʦʥʝ ʫ ʩʚʠʤ ʧʦʣʦʞʘʿʠʤʘ.ñ 

ʄʝʹʫʪʠʤ, ʥʝʢʠ ʫʯʝʥʠʮʠ ʩʫ ʠʟʥʝʣʠ ʩʪʘʚ ʢʦʿʠ ʙʠ ʩʝ ʤʦʛʘʦ ʬʦʨʤʫʣʠʩʘʪʠ ʥʘ ʩʣʝʜʝ˂ʠ 

ʥʘʯʠʥ: Ăɸʢʦ ʪʝʣʦ ʠʤʘ ʚʝ˂ʫ ʛʫʩʪʠʥʫ ʦʜ ʛʫʩʪʠʥʝ ʚʦʜʝ, ʧʦʪʦʥʫ˂ʝ ʫ ʙʠʣʦ ʢʦʤ ʧʦʣʦʞʘʿʫ. 

ɸʣʠ ʰʪʘ ʩʝ ʜʝʰʘʚʘ ʩʘ ʪʝʣʠʤʘ ʤʘˁʝ ʛʫʩʪʠʥʝ? ʅʘ ʧʨʠʤʝʨ, ʜʘ ʣʠ ʜʨʚʝʥʘ ʦʣʦʚʢʘ 

ʠʩʧʣʠʚʘʚʘ ʢʘʜʘ ʩʝ ʫʙʘʮʠ ʫ ʚʦʜʫ ʚʝʨʪʠʢʘʣʥʦ, ʰʠˀʘʪʠʤ ʜʝʣʦʤ ʦʢʨʝʥʫʪʠʤ ʥʘ ʜʦʣʝ?ñ 

ʅʝʢʠ ʫʯʝʥʠʮʠ ʦʜʛʦʚʘʨʘʿʫ ʜʘ ˂ʝ ʩʝ ʦʣʦʚʢʘ ʩʘʤʦ ʦʢʨʝʥʫʪʠ ʫ ʚʦʜʠ ʠ ʠʩʧʣʠʚʘʪʠ, ʜʦʢ 

ʜʨʫʛʠ ʥʠʩʫ ʩʠʛʫʨʥʠ ʜʦʢ ʥʝ ʠʩʧʨʦʙʘʿʫ. ʅʘʩʪʘʚʥʠʢ ʫʩʤʝʨʘʚʘ ʜʠʩʢʫʩʠʿʫ ʠ ʜʦʧʫʰʪʘ 

ʫʯʝʥʠʮʠʤʘ ʜʘ ʧʨʦʚʝʨʝ ʩʚʦʿʝ ʥʝʜʦʫʤʠʮʝ ʧʨʘʢʪʠʯʥʦ. 

¶ ʆʙʣʠʢʫ ʪʝʣʘ 

ʋʯʝʥʠʮʠ ʩʫ ʩʝ ʩʝʪʠʣʠ ʜʘ ʩʫ ʥʘ ʧʨʚʦʤ ʯʘʩʫ ʧʨʦʚʝʨʠʣʠ ʜʘ ʣʦʧʪʘ ʦʜ ʧʣʘʩʪʝʣʠʥʘ ʠ 

ʧʨʝʦʙʣʠʢʦʚʘʥʦ, ʧʦʪʧʫʥʦ ʩʧˀʦʰʪʝʥʦ ʪʝʣʦ ʦʜ ʧʣʘʩʪʝʣʠʥʘ ʪʦʥʫ ʫ ʚʦʜʠ, ʪʝ ʜʘ ʧʣʠʚʘˁʝ 

ʠ ʪʦˁʝˁʝ ʪʝʣʘ ʥʠʿʝ ʦʜʨʝʹʝʥʦ ˁʝʛʦʚʠʤ ʦʙʣʠʢʦʤ. ʇʠʪʘˁʝ ʥʘʩʪʘʚʥʠʢʘ Ăɿʘʰʪʦ ʯʘʤʘʮ 
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ʥʘʩʪʘʦ ʧʨʝʦʙʣʠʢʦʚʘˁʝʤ ʣʦʧʪʝ ʦʜ ʧʣʘʩʪʝʣʠʥʘ ʥʝ ʪʦʥʝ ʫ ʚʦʜʠ?ñ ʫ ʧʨʚʠ ʤʘʭ ʢʦʜ 

ʫʯʝʥʠʢʘ ʠʟʘʟʠʚʘ ʟʙʫˁʝʥʦʩʪ. ʄʝʹʫʪʠʤ, ʥʘʢʦʤ ʢʨʘ˂ʝ ʜʠʩʢʫʩʠʿʝ ʫ ʛʨʫʧʘʤʘ, ʫʯʝʥʠʮʠ 

ʜʘʿʫ ʦʙʿʘʰˁʝˁʝ ʢʦʿʝ ʩʝ ʟʘʩʥʠʚʘ ʥʘ ʧʦʿʤʫ ʩʨʝʜˁʝ ʛʫʩʪʠʥʝ ʪʝʣʘ. 

¶ ʊʝʯʥʦʩʪʠ ʢʦʿʘ ʿʝ ʣʝʧˀʠʚʘ 

ʋʯʝʥʠʮʠ ʩʝ ʧʨʠʩʝ˂ʘʿʫ ʧʨʚʦʛ ʯʘʩʘ ʠ ʯʠˁʝʥʠʮʝ ʜʘ ʿʝ ʫˀʝ ʤʘˁʝ ʛʫʩʪʠʥʝ ʦʜ ʚʦʜʝ. ʀʧʘʢ 

ʥʝʢʠ ʦʜ ˁʠʭ ʩʤʘʪʨʘʿʫ Ăʜʘ ʿʝ ʙʠʪʥʦ ʠ ʪʦ ʰʪʦ ʿʝ ʫˀʝ ʣʝʧˀʠʚʦñ. ʆʜʣʫʯʫʿʫ ʜʘ 

ʠʩʧʨʦʙʘʿʫ ʰʪʘ ˂ʝ ʙʠʪʠ ʩʘ ʛʫʤʠʮʦʤ ʟʘ ʙʨʠʩʘˁʝ ʢʘʜʘ ʿʝ ʫʙʘʮʝ ʫ ʚʦʜʫ ʠ ʫ ʫˀʝ. ʅʝʢʠ 

ʫʯʝʥʠʮʠ ʩʫ ʠʩʢʨʝʥʦ ʟʘʧʨʝʧʘʰ˂ʝʥʠ ʠʩʭʦʜʦʤ ʝʢʩʧʝʨʠʤʝʥʪʘ. 

ʅʘ ʢʨʘʿʫ ʯʘʩʘ ʫʯʝʥʠʮʠ ʩʫ ʿʦʰ ʿʝʜʥʦʤ ʥʘʧʨʘʚʠʣʠ ʨʝʟʠʤʝ ʦ ʪʦʤʝ ʦʜ ʯʝʛʘ ʟʘʚʠʩʠ ʜʘ ʣʠ ʪʝʣʦ 

ʠʩʧʣʠʚʘʚʘ ʠʣʠ ʪʦʥʝ ʫ ʪʝʯʥʦʩʪʠ, ʫʟ ʥʘʛʣʰʘʚʘˁʝ ʢʦʿʠ ʧʘʨʘʤʝʪʨʠ ʩʘʤʠ ʧʦ ʩʝʙʠ ʥʠʩʫ ʫʩʣʦʚ ʟʘ 

ʧʣʠʚʘˁʝ/ʪʦˁʝˁʝ.  

ɿʘ ʜʦʤʘ˂ʠ ʟʘʜʘʪʘʢ ʟʘʪʨʘʞʝʥʦ ʿʝ ʜʘ ʫʯʝʥʠʮʠ ʿʦʰ ʿʝʜʥʦʤ ʧʘʞˀʠʚʦ ʧʨʦʫʯʝ ʣʝʢʮʠʿʫ ʫ 

ʫ˅ʙʝʥʠʢʫ Ăʉʠʣʘ ʧʦʪʠʩʢʘ ʠ ɸʨʭʠʤʝʜʦʚ ʟʘʢʦʥñ, ʜʘ ʦʜʛʦʚʦʨʝ ʥʘ ʧʠʪʘˁʘ ʢʦʿʘ ʿʝ ʩʣʝʜʝ ʠ 

ʧʨʦʯʠʪʘʿʫ ʦʜʝˀʘʢ ʜʘʪ ʥʘ ʢʨʘʿʫ ʣʝʢʮʠʿʝ ʧʦʜ ʥʘʟʠʚʦʤ ɿʘʥʠʤˀʠʚʦʩʪʠ (ʉʪʝʚʘʥʦʚʠ˂ & Kʨʥʝʪʘ, 

2010). ʆʩʠʤ ʪʦʛʘ, ʫʯʝʥʠʮʠʤʘ ʩʫ ʧʦʩʪʘʚˀʝʥʘ ʿʦʰ ʜʚʘ ʩʣʦʞʝʥʠʿʘ ʟʘʜʘʪʢʘ ʢʦʿʘ ʩʫ ʟʘʿʝʜʥʦ ʩʘ 

ʧʠʪʘˁʠʤʘ ʠʟ ʫ˅ʙʝʥʠʢʘ ʜʘʪʘ ʫ ʇʨʠʣʦʛʫ 3-12 (ʦʜʝˀʘʢ 6.15). 

ʏʘʩ 6 - ʉʠʣʘ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʝ ʚʝʟʘʥʝ ʟʘ ˁʫ (ʯʘʩ ʧʦʥʘʚˀʘˁʘ ʠ ʫʦʧʰʪʘʚʘˁʘ) 

ʅʘ ʧʦʩʣʝʜˁʝʤ ʯʘʩʫ ʨʝʘʣʠʟʦʚʘʥʝ ʩʫ ʜʚʝ ʘʢʪʠʚʥʦʩʪʠ ʧʣʘʥʠʨʘʥʝ ʠ ʫ ʢʦʥʪʨʦʣʥʦʿ ʠ ʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ, ʘ ʫ ʮʠˀʫ ʧʦʨʝʹʝˁʘ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʥʘ ʥʝʢʣʘʩʠʯʥʠʤ 

ʟʘʜʘʮʠʤʘ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ, ʢʘʦ ʠ ʢʨʘʪʢʘ ʘʥʘʣʠʟʘ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ 

ʩʘ ʧʨʝʪʭʦʜʥʦʛ ʯʘʩʘ. ʊʘʢʦʹʝ, ʦʚʝ ʘʢʪʠʚʥʦʩʪʠ ʩʫ ʫʩʤʝʨʝʥʝ ʥʘ ʧʦʥʘʚˀʘˁʝ ʠ ʫʦʧʰʪʘʚʘˁʝ 

ʟʥʘˁʘ. 

ʋʯʝʥʠʮʠ ʩʫ ʥʘʿʧʨʝ ʧʦʧʫˁʘʚʘʣʠ ʨʘʜʥʠ ʣʠʩʪ ʥʘʤʝˁʝʥ ʢʨʠʪʠʯʢʦʿ ʘʥʘʣʠʟʠ ʨʝʰʝʥʦʛ ʨʘʯʫʥʩʢʦʛ 

ʟʘʜʘʪʢʘ ʢʦʿʠ ʿʝ ʜʝʪʘˀʥʦ ʦʧʠʩʘʥ ʫ ʜʝʣʫ ʀʥʩʪʨʫʤʝʥʪʠ ʠʩʪʨʘʞʠʚʘˁʘ ʠ ʜʘʪ ʿʝ ʢʘʦ ʇʨʠʣʦʛ 3-

3 ʫ ʦʜʝˀʢʫ 6.6. ʆʜʤʘʭ ʥʘʢʦʥ ʪʦʛʘ ʨʝʘʣʠʟʦʚʘʥʘ ʿʝ ʠ ʘʢʪʠʚʥʦʩʪ ʟʘʩʥʦʚʘʥʘ ʥʘ ʩʥʠʤʢʫ 

ʧʦʥʘʰʘˁʘ ʪʝʣʘ ʫ ʛʘʩʫ ʯʠʿʘ ʿʝ ʛʫʩʪʠʥʘ ʚʝ˂ʘ ʦʜ ʛʫʩʪʠʥʝ ʚʘʟʜʫʭʘ ʪʘʢʦʹʝ ʜʝʪʘˀʥʦ ʦʧʠʩʘʥʘ ʫ 

ʜʝʣʫ ʀʥʩʪʨʫʤʝʥʪʠ ʠʩʪʨʘʞʠʚʘˁʘ ʠ ʜʘʪʘ ʢʘʦ ʇʨʠʣʦʛ 3-4  ʫ ʦʜʝˀʢʫ 6.7. 

ʅʘʢʦʥ ʰʪʦ ʩʫ ʨʝʘʣʠʟʦʚʘʥʝ ʦʚʝ ʜʚʝ ʘʢʪʠʚʥʦʩʪʠ, ʦʜ ʫʯʝʥʠʢʘ ʿʝ ʟʘʪʨʘʞʝʥʦ ʜʘ ʠʟʥʝʩʫ ʩʚʦʿʝ 

ʥʝʜʦʫʤʠʮʝ ʠ ʦʧʠʰʫ ʧʨʦʙʣʝʤʝ ʢʦʿʝ ʩʫ ʠʤʘʣʠ ʧʨʠʣʠʢʦʤ ʨʝʰʘʚʘˁʘ ʧʦʩʪʘʚˀʝʥʠʭ ʟʘʜʘʪʘʢʘ. 

ʐʪʦ ʩʝ ʪʠʯʝ ʟʘʜʘʪʢʘ ʦ ʿʘʙʫʮʠ, ʚʝ˂ʠʥʘ ʫʯʝʥʠʢʘ ʠʤʘʣʘ ʿʝ ʥʝʜʦʫʤʠʮʫ ʜʘ ʣʠ ʧʦʩʪʦʿʠ ʿʘʙʫʢʘ 

ʤʘʩʝ ʧʨʠʙʣʠʞʥʦ 300 g, ʘʣʠ ʩʫ ʩʝ ʩʣʦʞʠʣʠ ʜʘ Ăʪʘʢʚʝ ʿʘʙʫʢʝ ʚʝʨʦʚʘʪʥʦ ʧʦʩʪʦʿʝ, ʩʘʤʦ ʰʪʦ ʪʦ 

ʩʠʛʫʨʥʦ ʥʠʩʫ ʿʘʙʫʢʝ ʧʨʦʩʝʯʥʝ ʤʘʩʝñ. ʆʩʠʤ ʪʦʛʘ, ʚʝ˂ʠʥʘ ʫʯʝʥʠʢʘ ʿʝ ʩʭʚʘʪʠʣʘ ʜʘ ʫ ʧʦʩʪʘʚʮʠ 

ʟʘʜʘʪʢʘ ʧʦʩʪʦʿʠ ʛʨʝʰʢʘ ʢʦʿʘ ʜʦʚʦʜʠ ʜʦ ʥʝʤʦʛʫ˂ʝ ʛʫʩʪʠʥʝ, ʧʦʰʪʦ ʙʠ ʪʘʢʚʘ ʿʘʙʫʢʘ ʫ ʚʦʜʠ 

ʪʦʥʫʣʘ.  
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ʉʘ ʥʘʩʪʘʚʥʠʢʦʤ ʩʫ ʨʘʟʤʦʪʨʝʥʝ ʤʦʛʫ˂ʥʦʩʪʠ ʦ ʪʦʤʝ ʢʘʢʚʘ ʿʝ ʛʨʝʰʢʘ ʫ ʧʦʩʪʘʚʮʠ ʟʘʜʘʪʢʘ 

ʜʦʚʝʣʘ ʜʦ ʦʚʘʢʚʦʛ ʨʝʟʫʣʪʘʪʘ. ʅʘʩʪʘʚʥʠʢ ʿʝ ʿʦʰ ʿʝʜʥʦʤ ʧʦʜʚʫʢʘʦ ʥʝʦʧʭʦʜʥʦʩʪ ʨʘʟʤʘʪʨʘˁʘ 

ʬʠʟʠʯʢʦʛ ʩʤʠʩʣʘ ʨʝʰʝˁʘ ʩʚʘʢʦʛ ʨʘʯʫʥʩʢʦʛ ʟʘʜʘʪʢʘ, ʦʙʿʘʰˁʘʚʘʿʫ˂ʠ ʫʯʝʥʠʮʠʤʘ ʜʘ ʬʠʟʠʯʢʠ 

ʥʝʤʦʛʫ˂ʝ ʨʝʰʝˁʝ ʤʦʞʝ ʟʥʘʯʠʪʠ ʜʘ ʧʦʩʪʦʿʠ ʛʨʝʰʢʘ ʫ ʧʦʩʪʘʚʮʠ ʟʘʜʘʪʢʘ ʠʣʠ ʜʘ ʿʝ ʥʘʯʠˁʝʥʘ 

ʛʨʝʰʢʘ ʫ ʧʦʩʪʫʧʢʫ ʨʝʰʘʚʘˁʘ. 

ʂʘʜʘ ʿʝ ʫ ʧʠʪʘˁʫ ʘʥʘʣʠʟʘ ʩʥʠʤʢʘ ʥʝʫʦʙʠʯʘʿʝʥʠʭ ʧʦʿʘʚʘ ʚʝʟʘʥʠʭ ʟʘ ʩʠʣʫ ʧʦʪʠʩʢʘ, ʫʯʝʥʠʮʠ 

ʩʫ ʠʩʪʘʢʣʠ ʜʘ ʩʫ ʫ ʧʨʚʠ ʤʘʭ ʙʠʣʠ ʚʝʦʤʘ ʠʟʥʝʥʘʹʝʥʠ ʦʥʠʤ ʰʪʦ ʚʠʜʝ ʠ ʜʘ ʠʤ ʿʝ ʙʠʣʦ ʥʘʿʪʝʞʝ 

ʜʘ Ăʥʘʪʝʨʘʿʫ ʩʝʙʝ ʜʘ ʫʦʧʰʪʝ ʧʦʢʫʰʘʿʫ ʜʘ ʜʘʿʫ ʦʙʿʘʰˁʝˁʝñ, ʘ ʧʦʪʦʤ Ăʜʘ ʩʝ ʦʩʣʦʙʦʜʝ ʫʪʠʩʢʘ 

ʦ ʙʘʣʦʥʫ ʩʘ ʭʝʣʠʿʫʤʦʤ ʫ ʚʘʟʜʫʭʫñ, ʪʝ ʜʘ ʩʭʚʘʪʝ Ăʜʘ ʩʝ ʩʠʧʘ ʥʝʢʠ ʛʘʩ ʢʦʿʠ ʥʝ ʜʘ ʥʠʿʝ ʭʝʣʠʿʫʤ 

ʢʦʿʠ ʿʝ ʤʘˁʝ ʛʫʩʪʠʥʝ ʦʜ ʚʘʟʜʫʭʘ, ʥʝʛʦ ʿʝ ʫ ʧʠʪʘˁʫ ʥʝʰʪʦ ʰʪʦ ʿʝ ʿʦʰ ʚʝ˂ʝ ʛʫʩʪʠʥʝ ʦʜ 

ʚʘʟʜʫʭʘñ. 

ʆʩʠʤ ʪʦʛʘ, ʫʯʝʥʠʮʠ ʩʫ ʠʩʪʘʢʣʠ ʜʘ ʩʫ ʦʚʘ ʜʚʘ ʟʘʜʘʪʢʘ ʪʝʞʘ ʦʜ ʢʣʘʩʠʯʥʠʭ, ʨʘʯʫʥʩʢʠʭ 

ʟʘʜʘʪʘʢʘ, ʘʣʠ ʜʘ ʠʭ ʩʤʘʪʨʘʿʫ ʠʥʪʝʨʝʩʘʥʪʥʠʿʠʤ ʠ ʢʦʨʠʩʥʠʿʠʤ ʟʘ ʥʘʧʨʝʜʦʚʘˁʝ ʫ ʫʯʝˁʫ. 

ʇʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʨʫʧʝ ʥʘ ʦʚʠʤ ʟʘʜʘʮʠʤʘ ʜʝʪʘˀʥʦ ʩʫ ʧʨʠʢʘʟʘʥʘ ʫ 

ʦʜʝˀʮʠʤʘ 4.3.1 ʠ 4.3.2 ʫ ʦʢʚʠʨʫ ʧʦʛʣʘʚˀʘ ʈʝʟʫʣʪʘʪʠ ʠʩʪʨʘʞʠʚʘˁʘ ʩʘ ʜʠʩʢʫʩʠʿʦʤ. 
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3.9. ɺʘʨʠʿʘʙʣʝ ʠʩʪʨʘʞʠʚʘˁʘ 

ɸ) ɻʣʘʚʥʘ ʟʘʚʠʩʥʘ ʚʘʨʠʿʘʙʣʘ ʫ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ ʿʝ ʥʘʧʨʝʜʘʢ ʫʯʝʥʠʢʘ ʥʘ ʟʘʚʨʰʥʦʤ 

ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ ʪʝʩʪʫ ʫ ʦʜʥʦʩʫ ʥʘ ʫʚʦʜʥʠ ʠʟʨʘʞʝʥʘ ʥʘ ʜʚʘ ʥʘʯʠʥʘ: 

¶ ʂʘʦ ʨʘʟʣʠʢʘ ʩʢʦʨʦʚʘ ʥʘ ʟʘʚʨʰʥʦʤ ʠ ʫʚʦʜʥʦʤ ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ ʪʝʩʪʫ ʠ 

¶ ʂʘʦ ʥʦʨʤʘʣʠʟʦʚʘʥʠ ʥʘʧʨʝʜʘʢ (G-ʬʘʢʪʦʨ) ʢʦʿʠ ʿʝ ʜʝʬʠʥʠʩʘʥ ʢʘʦ ʢʦʣʠʯʥʠʢ 

ʦʩʪʚʘʨʝʥʦʛ ʥʘʧʨʝʪʢʘ ʥʘ ʪʝʩʪʫ ʠ ʫʢʫʧʥʦʛ ʤʦʛʫ˂ʝʛ ʥʘʧʨʝʪʢʘ (Hake, 1998):  

G = (post ï pre):(100% ï pre). 

ʇʨʠʪʦʤ ʩʫ ʥʝʟʘʚʠʩʥʝ ʚʘʨʠʿʘʙʣʝ ʧʨʠʧʘʜʥʦʩʪ ʫʯʝʥʠʢʘ ʢʦʥʪʨʦʣʥʦʿ ʠʣʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ 

ʛʨʫʧʠ, ʦʜʥʦʩʥʦ ʠʟʣʦʞʝʥʦʩʪ ʫʯʝʥʠʢʘ ʪʨʘʜʠʮʠʦʥʘʣʥʦʤ ʧʨʠʩʪʫʧʫ ʥʘʩʪʘʚʠ ʠʣʠ ʧʨʠʤʝˁʝʥʦʤ 

ʤʦʜʝʣʫ ʥʘʩʪʘʚʝ ʫʩʤʝʨʝʥʝ ʥʘ ʘʢʪʠʚʥʦ ʫʯʝˁʝ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ ʠ  

ʫʢʫʧʘʥ ʩʢʦʨ ʥʘ BLOT ʪʝʩʪʫ, ʜʦʢ ʩʫ ʦʧʰʪʠ ʫʩʧʝʭ ʠ ʦʮʝʥʘ ʠʟ ʬʠʟʠʢʝ ʥʘ ʧʦʣʫʛʦʜʠʰʪʫ 

ʢʦʥʪʨʦʣʥʝ ʚʘʨʠʿʘʙʣʝ.  

ɹ) ʋ ʦʢʚʠʨʫ ʠʩʪʨʘʞʠʚʘʯʢʦʛ ʟʘʜʘʪʢʘ ʦ ʧʦʩʪʠʛʥʫ˂ʫ ʫʯʝʥʠʢʘ ʥʘ ʫʚʦʜʥʦʤ ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ 

ʪʝʩʪʫ, ʟʘʚʠʩʥʘ ʚʘʨʠʿʘʙʣʘ ʿʝ ʧʦʩʪʠʛʥʫ˂ʝ ʫʯʝʥʠʢʘ ʥʘ ʫʚʦʜʥʦʤ ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ ʪʝʩʪʫ 

ʠʟʨʘʞʝʥʘ ʧʨʝʢʦ ʬʨʝʢʚʝʥʮʠʿʝ ʠ ʧʨʦʮʝʥʪʘ ʨʘʟʣʠʯʠʪʠʭ ʢʘʪʝʛʦʨʠʿʘ ʫʯʝʥʠʯʢʠʭ ʦʜʛʦʚʦʨʘ 

(ʥʘʫʯʥʘ ʢʦʥʮʝʧʮʠʿʘ, ʘʣʪʝʨʥʘʪʠʚʥʘ ʢʦʥʮʝʧʮʠʿʘ, ʧʦʛʨʝʰʥʘʥ ʦʜʛʦʚʦʨ ʠ ʥʝʦʙʨʘʟʣʦʞʝʥ 

ʦʜʛʦʚʦʨ), ʜʦʢ ʿʝ ʥʝʟʘʚʠʩʥʘ ʚʘʨʠʿʘʙʣʘ ʫʢʫʧʘʥ ʩʢʦʨ ʥʘ BLOT ʪʝʩʪʫ ʠ ʚʨʩʪʘ ʫʯʝʥʠʯʢʠʭ 

ʩʚʘʢʦʜʥʝʚʥʠʭ ʠʩʢʫʩʪʘʚʘ (ʤʦʛʫ˂ʝ, ʨʝʣʝʚʘʥʪʥʦ ʠʩʢʫʩʪʚʦ; ʤʦʛʫ˂ʝ, ʥʝʨʝʣʝʚʘʥʪʥʦ ʠʩʢʫʩʪʚʦ;  

ʥʝʤʦʛʫ˂ʝ ʠʩʢʫʩʪʚʦ ʠ ʙʝʟ ʠʩʢʫʩʪʚʘ). 

ɺ) ʋ ʦʢʚʠʨʫ ʠʩʪʨʘʞʠʚʘʯʢʦʛ ʟʘʜʘʪʢʘ ʦ ʧʨʠʤʝʥʠ ʠ ʪʨʘʿʥʦʩʪʠ ʫʩʚʦʿʝʥʠʭ ʟʥʘˁʘ ʦ ʩʠʣʠ 

ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ, ʢʘʦ ʟʘʚʠʩʥʝ ʚʘʨʠʿʘʙʣʝ ʿʘʚˀʘʿʫ ʩʝ ʧʦʩʪʠʛʥʫ˂ʝ ʫʯʝʥʠʢʘ ʥʘ 

ʧʦʩʝʙʥʠʤ ʟʘʜʘʮʠʤʘ ʨʝʘʣʠʟʦʚʘʥʠʤ ʥʘ ʢʨʘʿʫ ʩʝʢʚʝʥʮʠʿʝ ʫʯʝˁʘ (ʢʨʠʪʠʯʢʦ ʨʘʟʤʘʪʨʘˁʝ 

ʨʝʰʝˁʘ ʨʘʯʫʥʩʢʦʛ ʟʘʜʘʪʢʘ ʠ ʪʫʤʘʯʝˁʝ ʩʥʠʤʢʘ ʥʝʫʦʙʠʯʘʿʝʥʠʭ ʬʠʟʠʯʢʠʭ ʧʦʿʘʚʘ) ʠ ʥʘ 

ʦʜʣʦʞʝʥʦʤ ʢʦʥʮʝʧʪʫʘʣʥʦʤ ʪʝʩʪʫ, ʠʟʨʘʞʝʥʝ ʫʢʫʧʥʠʤ ʩʢʦʨʦʚʠʤʘ. ʅʝʟʘʚʠʩʥʘ ʚʘʨʠʿʘʙʣʘ ʿʝ 

ʧʨʠʧʘʜʥʦʩʪ ʫʯʝʥʠʢʘ ʢʦʥʪʨʦʣʥʦʿ ʠʣʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ, ʦʜʥʦʩʥʦ ʠʟʣʦʞʝʥʦʩʪ 

ʫʯʝʥʠʢʘ ʪʨʘʜʠʮʠʦʥʘʣʥʦʤ ʧʨʠʩʪʫʧʫ ʥʘʩʪʘʚʠ ʠʣʠ ʧʨʠʤʝˁʝʥʦʤ ʤʦʜʝʣʫ ʥʘʩʪʘʚʝ ʫʩʤʝʨʝʥʝ ʥʘ 

ʘʢʪʠʚʥʦ ʫʯʝˁʝ, ʜʦʢ ʩʫ ʫʢʫʧʘʥ ʩʢʦʨ ʥʘ BLOT ʪʝʩʪʫ, ʦʧʰʪʠ ʫʩʧʝʭ ʠ ʦʮʝʥʘ ʠʟ ʬʠʟʠʢʝ ʥʘ 

ʧʦʣʫʛʦʜʠʰʪʫ ʢʦʥʪʨʦʣʥʝ ʚʘʨʠʿʘʙʣʝ.  
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3.10. ʊʝʭʥʠʢʝ ʦʙʨʘʜʝ ʧʦʜʘʪʘʢʘ 

ɿʘ ʦʙʨʘʜʫ ʧʨʠʢʫʧˀʝʥʠʭ ʧʦʜʘʪʘʢʘ ʢʦʨʠʰ˂ʝʥ ʿʝ ʩʪʘʪʠʩʪʠʯʢʠ ʧʘʢʝʪ SPSS.  

ɿʘ ʧʨʦʚʝʨʫ ʫʿʝʜʥʘʯʝʥʦʩʪʠ ʜʚʝ ʛʨʫʧʝ ʫ ʧʦʛʣʝʜʫ ʩʪʝʧʝʥʘ ʢʦʛʥʠʪʠʚʥʦʛ ʨʘʟʚʦʿʘ ʫʯʝʥʠʢʘ 

ʤʝʨʝʥʦʛ BLOT ʪʝʩʪʦʤ, ʦʧʰʪʝʛ ʫʩʧʝʭʘ ʠ ʦʮʝʥʝ ʠʟ ʬʠʟʠʢʝ ʥʘ ʧʦʣʫʛʦʜʠʰʪʫ ʠ ʧʦʩʪʠʛʥʫ˂ʘ ʥʘ 

ʫʚʦʜʥʦʤ ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ ʪʝʩʪʫ ʢʦʨʠʰ˂ʝʥʘ ʿʝ ʘʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ (ANOVɸ). 

ʇʨʠʣʠʢʦʤ ʫʪʚʨʹʠʚʘˁʘ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʥʘ ʫʚʦʜʥʦʤ ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ ʪʝʩʪʫ ʢʦʨʠʰ˂ʝʥʝ 

ʩʫ ʜʝʩʢʨʠʧʪʠʚʥʝ ʩʪʘʪʠʩʪʠʯʢʝ ʤʝʨʝ (ʬʨʝʢʚʝʥʮʠʿʝ ʠ ʧʨʦʮʝʥʪʠ ʫʯʝʥʠʯʢʠʭ ʦʜʛʦʚʦʨʘ) ʟʘ 

ʦʜʨʝʹʠʚʘˁʝ ʩʪʝʧʝʥʘ ʧʨʠʩʫʩʪʚʘ ʥʘʫʯʥʠʭ ʠ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʦ ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ 

ʪʝʣʘ, ʇʠʨʩʦʥʦʚʘ ʢʦʨʝʣʘʮʠʿʘ ʟʘ ʫʪʚʨʹʠʚʘˁʝ ʚʝʟʝ ʠʟʤʝʹʫ ʥʠʚʦʘ ʢʦʛʥʠʪʠʚʥʦʛ ʨʘʟʚʦʿʘ ʠ 

ʩʪʝʧʝʥʘ ʧʨʠʩʫʩʪʚʘ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ, ʢʘʦ ʠ ʘʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩe ʟʘ ʧʦʨʝʹʝˁʝ 

ʩʢʦʨʦʚʘ ʫʯʝʥʠʢʘ ʢʦʿʠ ʠʤʘʿʫ ʥʘʫʯʥʝ ʠ ʘʣʪʝʨʥʘʪʠʚʥʝ ʢʦʥʮʝʧʮʠʿʝ ʥʘ ʪʝʩʪʫ ʬʦʨʤʘʣʥʠʭ 

ʦʧʝʨʘʮʠʿʘ. ʆʩʠʤ ʪʦʛʘ, ʨʘʜʠ ʧʨʦʚʝʨʝ ʧʦʚʝʟʘʥʦʩʪ ʨʘʟʣʠʯʠʪʠʭ ʢʘʪʝʛʦʨʠʿʘ ʫʯʝʥʠʯʢʠʭ ʦʜʛʦʚʦʨʘ 

ʥʘ ʫʚʦʜʥʦʤ ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ ʪʝʩʪʫ ʠ ʚʨʩʪʝ ʩʚʘʢʦʜʥʝʚʥʠʭ ʠʩʢʫʩʪʘʚʘ ʫʯʝʥʠʢʘ ʦ ʧʦʿʘʚʘʤʘ 

ʧʣʠʚʘˁʘ ʠ ʪʦˁʝˁʘ ʧʨʠʤʝˁʝʥ ʿʝ ɢĮ ʪʝʩʪ.  

ʇʨʠʣʠʢʦʤ ʧʦʨʝʹʝˁʘ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʥʘ ʟʘʚʨʰʥʦʤ ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ ʪʝʩʪʫ ʥʘʿʧʨʝ ʩʫ 

ʢʦʨʠʰ˂ʝʥʝ ʜʝʩʢʨʠʧʪʠʚʥʝ ʩʪʘʪʠʩʪʠʯʢʝ ʤʝʨʝ (ʬʨʝʢʚʝʥʮʠʿʝ ʠ ʧʨʦʮʝʥʪʠ ʫʯʝʥʠʯʢʠʭ ʦʜʛʦʚʦʨʘ) 

ʟʘ ʦʜʨʝʹʠʚʘˁʝ ʩʪʝʧʝʥʘ ʧʨʠʩʫʩʪʚʘ ʥʘʫʯʥʠʭ ʠ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʦ ʧʣʠʚʘˁʫ ʠ 

ʪʦˁʝˁʫ ʪʝʣʘ. ʇʦʪʦʤ, ʨʘʜʠ ʫʪʚʨʹʠʚʘˁʘ ʥʘʧʨʝʪʢʘ ʥʘ ʟʘʚʨʰʥʦʤ ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ ʪʝʩʪʫ ʫ 

ʦʜʥʦʩʫ ʥʘ ʫʚʦʜʥʠ, ʧʨʠʤʝˁʝʥʘ ʿʝ ʘʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ ʨʘʟʣʠʢʝ ʩʢʦʨʦʚʘ ʥʘ ʟʘʚʨʰʥʦʤ ʠ 

ʫʚʦʜʥʦʤ ʪʝʩʪʫ, ʢʘʦ ʠ ʘʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ ʚʨʝʜʥʦʩʪʠ G-ʬʘʢʪʦʨʘ ʫ ʢʦʥʪʨʦʣʥʦʿ ʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ.  

ʋʪʠʮʘʿ ʚʨʩʪʝ ʥʘʩʪʘʚʥʠʭ ʠʩʢʫʩʪʘʚʘ, ʦʜʥʦʩʥʦ ʠʟʣʦʞʝʥʦʩʪ ʫʯʝʥʠʢʘ ʪʨʘʜʠʮʠʦʥʦʿ ʥʘʩʪʘʚʠ ʠʣʠ 

ʤʦʜʝʣʫ ʘʢʪʠʚʥʦʛ ʫʯʝˁʘ, ʰʠʨʝʛ ʟʥʘˁʘ (ʰʢʦʣʩʢʠ ʫʩʧʝʭ ʠ ʦʮʝʥʝ ʠʟ ʬʠʟʠʢʝ) ʠ ʥʠʚʦʘ 

ʢʦʛʥʠʪʠʚʥʦʛ ʨʘʟʚʦʿʘ ʤʝʨʝʥʦʛ BLOT ʪʝʩʪʦʤ ʥʘ ʥʘʧʨʝʜʘʢ ʫʯʝʥʠʢʘ ʥʘ ʟʘʚʨʰʥʦʤ 

ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ ʪʝʩʪʫ ʫ ʦʜʥʦʩʫ ʥʘ ʫʚʦʜʥʠ ʠʩʧʠʪʠʚʘʥ ʿʝ ʨʝʛʨʝʩʠʦʥʦʤ ʘʥʘʣʠʟʦʤ. ʆʩʠʤ ʪʦʛʘ, 

ʨʘʜʠ ʜʦʜʘʪʥʝ ʠ ʜʝʪʘˀʥʠʿʝ ʧʨʦʚʝʨʝ ʧʦʚʝʟʘʥʦʩʪʠ ʥʠʚʦʘ ʢʦʛʥʠʪʠʚʥʦʛ ʨʘʟʚʦʿʘ ʤʝʨʝʥʦʛ BLOT 

ʪʝʩʪʦʤ ʠ ʥʘʧʨʝʜʦʚʘˁʘ ʫʯʝʥʠʢʘ ʥʘ ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ ʪʝʩʪʫ ʠʟʚʨʰʝʥʘ ʿʝ ʘʥʘʣʠʟʝ ʚʘʨʠʿʘʥʩʝ 

ʚʨʝʜʥʦʩʪʠ  G-ʬʘʢʪʦʨʘ ʪʘʢʦ ʰʪʦ ʩʫ ʧʦʨʝʹʝʥʝ ʜʚʝ ʛʨʫʧʝ ʫʯʝʥʠʢʘ ʢʦʿʝ, ʫʩʣʦʚʥʦ ʨʝʯʝʥʦ, ʠʤʘʿʫ 

ʝʢʩʪʨʝʤʥʘ ʧʦʩʪʠʛʥʫ˂ʘ ʥʘ BLOT ʪʝʩʪʫ. ɼʦˁʫ ʛʨʫʧʫ ʯʠʥʝ ʫʯʝʥʠʮʠ ʯʠʿʘ ʩʫ ʧʦʩʪʠʛʥʫ˂ʘ ʥʘ 

BLOT ʪʝʩʪʫ ʥʘʿʩʣʘʙʠʿʘ ʠ ʥʘʣʘʟʝ ʩʝ ʠʩʧʦʜ 25. ʧʝʨʮʝʥʪʠʣʘ
13
, ʜʦʢ ʛʦʨˁʫ ʛʨʫʧʫ ʯʠʥʝ ʫʯʝʥʠʮʠ 

ʢʦʿʠ ʧʦʩʪʠʞʫ ʥʘʿʙʦˀʝ ʨʝʟʫʣʪʘʪʝ ʠ ʥʘʣʘʟʝ ʩʝ ʠʟʥʘʜ 75. ʧʝʨʝʮʝʥʪʠʣʘ. 

                                                 
13
ʇʝʨʮʝʥʪʠʣ ʿʝ ʩʢʦʨ ʥʘ ʥʝʢʦʤ ʪʝʩʪʫ ʠʩʧʦʜ ʢʦʛʘ ʩʝ ʥʘʣʘʟʠ ʦʜʨʝʹʝʥʠ ʧʨʦʮʝʥʘʪ ʠʩʧʠʪʘʥʠʢʘ, ʫ ʦʚʦʤ 

ʩʣʫʯʘʿʫ ʪʦ ʿʝ ʩʢʦʨ ʥʘ BLOT ʪʝʩʪʫ ʠʩʧʦʜ ʢʦʛʘ ʩʝ ʥʘʣʘʟʠ 25%, ʦʜʥʦʩʥʦ 75% ʫʯʝʥʠʢʘ. 
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ʇʨʠʣʠʢʦʤ ʧʦʨʝʹʝˁʘ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʢʦʥʪʨʦʣʥʝ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʨʫʧʝ ʧʨʠ 

ʢʨʠʪʠʯʢʦʿ ʘʥʘʣʠʟʠ ʨʝʰʝʥʦʛ ʟʘʜʘʪʢʘ ʢʦʨʠʰ˂ʝʥʘ ʿʝ ʘʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ ʩʢʦʨʦʚʘ ʫʯʝʥʠʢʘ ʥʘ 

ʦʚʦʤ ʟʘʜʘʪʢʫ, ʢʘʦ ʠ ʥʝʧʘʨʘʤʝʪʘʨʩʢʠ ʄʘʥ-ɺʠʪʥʠ ʪʝʩʪ. ɿʘ ʧʦʨʝʹʝˁʝ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ 

ʢʦʥʪʨʦʣʥʝ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʨʫʧʝ ʧʨʠ ʦʙʿʘʰˁʘʚʘˁʫ ʧʦʥʘʰʘˁʘ ʪʝʣʘ ʫ ʛʘʩʫ ʯʠʿʘ ʿʝ 

ʛʫʩʪʠʥʘ ʚʝ˂ʘ ʦʜ ʛʫʩʪʠʥʝ ʚʘʟʜʫʭʘ ʪʘʢʦʹʝ ʿʝ ʢʦʨʠʰ˂ʝʥʘ ʘʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ ʩʢʦʨʦʚʘ ʫʯʝʥʠʢʘ 

ʥʘ ʦʚʠʤ ʟʘʜʘʮʠʤʘ. ʋʪʠʮʘʿ ʚʨʩʪʝ ʥʘʩʪʘʚʥʠʭ ʠʩʢʫʩʪʘʚʘ, ʰʠʨʝʛ ʟʥʘˁʘ (ʰʢʦʣʩʢʠ ʫʩʧʝʭ ʠ 

ʦʮʝʥʝ ʠʟ ʬʠʟʠʢʝ) ʠ ʥʠʚʦʘ ʢʦʛʥʠʪʠʚʥʦʛ ʨʘʟʚʦʿʘ ʥʘ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʥʘ ʦʚʠʤ ʟʘʜʘʮʠʤʘ 

ʠʩʧʠʪʠʚʘʥ ʿʝ ʨʝʛʨʝʩʠʦʥʦʤ ʘʥʘʣʠʟʦʤ.  

ʇʨʠʣʠʢʦʤ ʧʦʨʝʹʝˁʘ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʢʦʥʪʨʦʣʥʝ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʨʫʧʝ ʥʘ 

ʦʜʣʦʞʝʥʦʤ ʢʦʥʮʝʧʪʫʘʣʥʦʤ ʪʝʩʪʫ ʥʘʿʧʨʝ ʩʫ ʦʜʨʝʹʝʥʝ ʬʨʝʢʚʝʥʮʠʿʝ ʠ ʧʨʦʮʝʥʪʠ ʦʩʪʚʘʨʝʥʠʭ 

ʩʢʦʨʦʚʘ ʫ ʢʦʥʪʨʦʣʥʦʿ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ, ʘ ʧʦʪʦʤ ʿʝ ʠʟʚʨʰʝʥʘ ʘʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ 

ʦʩʪʚʘʨʝʥʠʭ ʩʢʦʨʦʚʘ ʫ ʜʚʝʤʘ ʛʨʫʧʘʤʘ. ʋʪʠʮʘʿ ʚʨʩʪʝ ʥʘʩʪʘʚʥʠʭ ʠʩʢʫʩʪʘʚʘ, ʰʠʨʝʛ ʟʥʘˁʘ 

(ʰʢʦʣʩʢʠ ʫʩʧʝʭ ʠ ʦʮʝʥʝ ʠʟ ʬʠʟʠʢʝ) ʠ ʥʠʚʦʘ ʢʦʛʥʠʪʠʚʥʦʛ ʨʘʟʚʦʿʘ ʥʘ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʥʘ 

ʦʜʣʦʞʝʥʦʤ ʪʝʩʪʫ ʠʩʧʠʪʠʚʘʥ ʿʝ ʨʝʛʨʝʩʠʦʥʦʤ ʘʥʘʣʠʟʦʤ. 

ʈʘʜʠ ʠʩʧʠʪʠʚʘˁʘ ʤʦʛʫ˂ʥʦʩʪʠ ʧʦʙʦˀʰʘˁʘ ʢʚʘʣʠʪʝʪʘ ʫʯʝʥʠʯʢʠʭ ʦʜʛʦʚʦʨʘ ʫ ʨʘʟʣʠʯʠʪʠʤ 

ʬʘʟʘʤʘ ʧʨʝʜʚʠʜʠ-ʧʦʩʤʘʪʨʘʿ-ʦʙʿʘʩʥʠ ʘʢʪʠʚʥʦʩʪʠ ʜʝʤʦʥʩʪʨʘʮʠʿʝ ʩʠʣʝ ʧʦʪʠʩʢʘ ʧʨʠʤʝʥʦʤ 

Peer instruction ʥʘʩʪʘʚʥʝ ʩʪʨʘʪʝʛʠʿʝ ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ, ʦʜʨʝʹʝʥʝ ʩʫ, ʘ ʟʘʪʠʤ 

ʫʧʦʨʝʹʝʥʝ ʬʨʝʢʚʝʥʮʠʿʝ ʠ ʧʨʦʮʝʥʪʠ ʨʘʟʣʠʯʠʪʠʭ ʢʘʪʝʛʦʨʠʿʘ ʫʯʝʥʠʯʢʠʭ ʦʜʛʦʚʦʨʘ ʧʨʝ ʠ 

ʥʘʢʦʥ ʨʘʟʤʝʥʝ ʤʠʰˀʝˁʘ ʫ ʤʘʣʠʤ ʛʨʫʧʘʤʘ ʫʯʝʥʠʢʘ. 
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4. ʈʝʟʫʣʪʘʪʠ ʠʩʪʨʘʞʠʚʘˁʘ ʩʘ ʜʠʩʢʫʩʠʿʦʤ 

4.1. ʇʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʥʘ ʫʚʦʜʥʦʤ ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ ʪʝʩʪʫ 

ʇʨʚʠ ʠʩʪʨʘʞʠʚʘʯʢʠ ʟʘʜʘʪʘʢ ʜʝʬʠʥʠʩʘʥ ʿʝ ʢʘʦ ʠʜʝʥʪʠʬʠʢʦʚʘˁʝ ʩʪʝʧʝʥʘ ʟʘʩʪʫʧˀʝʥʦʩʪʠ 

ʨʘʟʣʠʯʠʪʠʭ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʦ ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ ʪʝʣʘ ʢʦʜ ʫʯʝʥʠʢʘ ʩʝʜʤʦʛ 

ʨʘʟʨʝʜʘ ʥʝʧʦʩʨʝʜʥʦ ʧʨʝ ʨʝʘʣʠʟʘʮʠʿʝ ʥʘʩʪʘʚʝ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ. 

ɼʦʜʘʪʥʦ, ʫ ʦʢʚʠʨʫ ʦʚʦʛ ʟʘʜʘʪʢʘ ʙʠʣʦ ʿʝ ʧʦʪʨʝʙʥʦ ʧʨʦʚʝʨʠʪʠ ʧʦʚʝʟʘʥʦʩʪ ʩʪʝʧʝʥʘ 

ʢʦʛʥʠʪʠʚʥʦʛ ʨʘʟʚʦʿʘ ʫʯʝʥʠʢʘ ʩʘ ʧʨʠʩʫʩʪʚʦʤ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʥʘ ʫʚʦʜʥʦʤ 

ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ ʪʝʩʪʫ. ʊʘʢʦʹʝ, ʫ ʦʢʚʠʨʫ ʦʚʦʛ ʟʘʜʘʪʢʘ ʠʩʧʠʪʠʚʘʥʘ ʿʝ ʟʘʩʪʫʧˀʝʥʦʩʪ 

ʨʘʟʣʠʯʠʪʠʭ ʢʘʪʝʛʦʨʠʿʘ ʫʯʝʥʠʯʢʠʭ ʩʚʘʢʦʜʥʝʚʥʠʭ ʠʩʢʫʩʪʘʚʘ ʦ ʧʦʿʘʚʘʤʘ ʧʣʠʚʘˁʘ ʠ ʪʦˁʝˁʘ ʠ 

ˁʠʭʦʚʘ ʧʦʚʝʟʘʥʦʩʪ ʩʘ ʚʨʩʪʦʤ ʫʯʝʥʠʯʢʠʭ ʦʜʛʦʚʦʨʘ ʥʘ ʫʚʦʜʥʦʤ ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ ʪʝʩʪʫ. 

4.1.1. ɿʘʩʪʫʧˀʝʥʦʩʪ ʨʘʟʣʠʯʠʪʠʭ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʦ ʧʣʠʚʘˁʫ ʠ 

ʪʦˁʝˁʫ ʪʝʣʘ  

ʋ ʮʠˀʫ ʫʪʚʨʹʠʚʘˁʘ ʩʪʝʧʝʥʘ ʧʨʠʩʫʩʪʚʘ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʦ ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ 

ʪʝʣʘ ʠʟʨʘʯʫʥʘʪʝ ʩʫ ʬʨʝʢʚʝʥʮʠʿʝ ʠ ʧʨʦʮʝʥʪʠ ʨʘʟʣʠʯʠʪʠʭ ʢʘʪʝʛʦʨʠʿʘ ʫʯʝʥʠʯʢʠʭ ʦʜʛʦʚʦʨʘ ʟʘ 

ʩʚʘʢʠ ʦʜ ʟʘʜʘʪʘʢʘ ʜʠʿʘʛʥʦʩʪʠʯʢʦʛ ʪʝʩʪʘ. ʈʝʟʫʣʪʘʪʠ ʟʘ ʯʠʪʘʚ ʫʟʦʨʘʢ ʧʨʝʜʩʪʘʚˀʝʥʠ ʩʫ ʫ 

ʪʘʙʝʣʠ 10, ʜʦʢ ʩʫ ʨʝʟʫʣʪʘʪʠ ʟʘ ʢʦʥʪʨʦʣʥʫ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʫ ʛʨʫʧʫ ʧʦʿʝʜʠʥʘʯʥʦ ʜʘʪʠ ʢʘʦ 

ʧʨʠʣʦʛ ʫ ʦʜʝˀʢʫ 6.16. ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ (ANOVA) ʧʦʢʘʟʘʣʘ ʿʝ ʜʘ ʥʝ ʧʦʩʪʦʿe ʩʪʘʪʠʩʪʠʯʢʠ 

ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʧʦʩʪʠʛʥʫ˂ʫ ʫʯʝʥʠʢʘ ʢʦʥʪʨʦʣʥʝ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʨʫʧʝ ʥʘ ʫʚʦʜʥʦʤ 

ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ ʪʝʩʪʫ ʧʘ ˂ʝ ʦʚʜʝ ʙʠʪʠ ʨʘʟʤʘʪʨʘʥʘ ʩʘʤʦ ʧʦʩʪʠʛʥʫ˂ʘ ʥʘ ʫʟʦʨʢʫ ʫ ʮʝʣʠʥʠ. 

ʀʟ ʪʘʙʝʣʝ 10 ʫʦʯʘʚʘ ʩʝ ʜʘ ʩʫ ʘʣʪʝʨʥʘʪʠʚʥʝ ʢʦʥʮʝʧʮʠʿʝ ʧʨʠʩʫʪʥʠʿʝ ʫ ʦʜʥʦʩʫ ʥʘ ʥʘʫʯʥʝ ʥʘ 

ʩʚʠʤ ʟʘʜʘʮʠʤʘ, ʜʦʢ ʥʘ ʧʦʣʦʚʠʥʠ ʟʘʜʘʪʘʢʘ ʦʥʝ ʜʦʤʠʥʠʨʘʿʫ ʠ ʫ ʦʜʥʦʩʫ ʥʘ ʦʩʪʘʣʝ ʢʘʪʝʛʦʨʠʿʝ 

ʫʯʝʥʠʯʢʠʭ ʦʜʛʦʚʦʨʘ (ʧʦʛʨʝʰʥʠ ʦʜʛʦʚʦʨʠ ʠ ʦʜʛʦʚʦʨʠ ʙʝʟ ʦʙʨʘʟʣʦʞʝˁʘ). ʊʦ ʩʫ ʟʘʜʘʮʠ 

ʢʦʿʠʤʘ ʩʝ ʠʩʧʠʪʫʿʝ ʧʨʠʩʫʩʪʚʦ ʩʣʝʜʝ˂ʠʭ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ:  

2. ʇʨʝʜʤʝʪʠ ʢʦʿʠ ʠʤʘʿʫ ʚʘʟʜʫʭʘ ʫ ʩʝʙʠ ʫʚʝʢ ʧʣʠʚʘʿʫ;   

4. ʈʘʚʥʝ ʩʪʚʘʨʠ ʧʣʠʚʘʿʫ;  

5. ʆʰʪʨʘ ʠʚʠʮʘ ʧʨʝʜʤʝʪʘ ʯʠʥʠ ʜʘ ʦʥ ʧʦʪʦʥʝ;  

6. ʇʨʝʜʤʝʪ ʫ ʚʝʨʪʠʢʘʣʥʦʤ ʧʦʣʦʞʘʿʫ ʪʦʥʝ, ʘ ʫ ʭʦʨʠʟʦʥʪʘʣʥʦʤ ʧʣʠʚʘ;  

7. ʇʨʝʜʤʝʪʠ ʦʜ ʪʚʨʜʦʛ ʤʘʪʝʨʠʿʘʣʘ ʪʦʥʫ, ʘ ʦʜ ʤʝʢʦʛ ʧʣʠʚʘʿʫ.  

ʐʪʦ ʩʝ ʪʠʯʝ ʧʨʝʦʩʪʘʣʠʭ ʧʝʪ ʟʘʜʘʪʘʢʘ, ʦʜʛʦʚʦʨʠ ʢʦʿʠ ʜʦʤʠʥʠʨʘʿʫ ʧʨʠʧʘʜʘʿʫ ʢʘʪʝʛʦʨʠʿʠ ʙʝʟ 

ʦʙʨʘʟʣʦʞʝˁʘ ʫ ʟʘʜʘʮʠʤʘ 9. ɺʝʣʠʢʘ ʢʦʣʠʯʠʥʘ ʚʦʜʝ ʯʠʥʠ ʜʘ ʩʪʚʘʨʠ ʧʣʠʚʘʿʫ ʠ 10. ʃʝʧˀʠʚʘ 

ʪʝʯʥʦʩʪ ʯʠʥʠ ʜʘ ʩʪʚʘʨʠ ʧʣʠʚʘʿʫ, ʧʨʠ ʯʝʤʫ ʫ ʜʝʚʝʪʦʤ ʟʘʜʘʪʢʫ ʚʝ˂ʠʥʘ ʫʯʝʥʠʢʘ ʙʠʨʘ ʪʘʯʘʥ 

ʦʜʛʦʚʦʨ ʙʝʟ ʦʙʨʘʟʣʦʞʝˁʘ, ʜʦʢ ʩʫ ʫ ʜʝʩʝʪʦʤ ʟʘʜʘʢʫ ʪʘʯʥʦ ʠ ʧʦʛʨʝʰʥʦ ʦʜʘʙʨʘʥʠ ʦʜʛʦʚʦʨʠ 

ʙʝʟ ʦʙʨʘʟʣʦʞʝˁʘ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʦʨʝʹʝʥʠ.  
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ʆʩʠʤ ʪʦʛʘ, ʫ ʧʨʚʦʤ ʟʘʜʘʪʢʫ (ɺʝʣʠʢʝ ʠ ʪʝʰʢʝ ʩʪʚʘʨʠ ʪʦʥʫ, ʘ ʤʘʣʝ ʠ ʣʘʢʝ ʧʣʠʚʘʿʫ) ʚʝ˂ʠʥʘ 

ʫʯʝʥʠʢʘ ʢʦʿʠ ʜʘʿʫ ʦʜʛʦʚʦʨ ʙʝʟ ʦʙʨʘʟʣʦʞʝˁʘ, ʙʠʨʘ ʪʘʯʘʥ ʦʜʛʦʚʦʨ, ʢʘʦ ʠ ʫ ʜʝʚʝʪʦʤ, ʰʪʦ ʙʠ 

ʩʝ ʤʦʛʣʦ ʪʫʤʘʯʠʪʠ ʢʘʦ ʥʝʢʘ ʚʨʩʪʘ ʧʨʝʣʘʟʘ ʦʜ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʢʘ ʥʘʫʯʥʠʤ. ʋ 

ʪʨʝ˂ʝʤ ʠ ʦʩʤʦʤ ʟʘʜʘʪʢʫ (ʐʫʧˀʝ ʩʪʚʘʨʠ ʪʦʥʫ ʠ ɼʦʧʫˁʘʚʘˁʝ ʤʘʪʝʨʠʿʘʣʦʤ ʢʦʿʠ ʧʣʠʚʘ 

ʧʦʤʘʞʝ ʪʝʰʢʠʤ ʩʪʚʘʨʠʤʘ ʜʘ ʧʣʠʚʘʿʫ) ʤʦʞʝ ʩʝ ʫʦʯʠʪʠ ʜʘ ʩʫ ʘʣʪʝʨʥʘʪʠʚʥʝ ʢʦʥʮʝʧʮʠʿʝ ʠ 

ʧʦʛʨʝʰʥʠ ʦʜʛʦʚʦʨʠ ʛʦʪʦʚʦ ʿʝʜʥʘʢʦ ʨʘʩʧʨʦʩʪʨaˁʝʥʠ (ʛʨʘʬʠʢ 1).  

ʊɸɹɽʃɸ 10: ɿʘʩʪʫʧˀʝʥʦʩʪ ʯʝʪʠʨʠ ʢʘʪʝʛʦʨʠʿʝ ʫʯʝʥʠʯʢʠʭ ʦʜʛʦʚʦʨʘ ʥʘ ʫʚʦʜʥʦʤ ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ 

ʪʝʩʪʫ 

ɿʘʜʘʪʘʢ (ʪʠʧʦʚʠ 

ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ) 

ʅʘʫʯʥʦ 

ʦʙʿʘʰˁʝˁʝ 

ɸʣʝʪʨʥʘʪʠʚʥʘ 

ʢʦʥʮʝʧʮʠʿʘ 

ʇʦʛʨʝʰʥʦ 

ʦʙʿʘʰˁʝˁʝ 

ɹʝʟ 

ʦʙʿʘʰˁʝˁa 

1. ɺʝʣʠʢʝ ʠ ʪʝʰʢʝ ʩʪʚʘʨʠ ʪʦʥʫ, 

ʘ ʤʘʣʝ ʠ ʣʘʢʝ ʧʣʠʚʘʿʫ 
25 (16.3%) 62 (40.5%) 14 (9.2%) 52 (34.0%) 

2. ʇʨʝʜʤʝʪʠ ʢʦʿʠ ʠʤʘʿʫ ʚʘʟʜʫʭʘ 

ʫ ʩʝʙʠ ʫʚʝʢ ʧʣʠʚʘʿʫ 
23 (15.0%) 89 (58.2%) 19 (12.4%) 22 (14.4%) 

3. ʐʫʧˀʝ ʩʪʚʘʨʠ ʪʦʥʫ 13 (8.5%) 54 (35.3%) 51 (33.3%) 35 (22.9%) 

4. ʈʘʚʥʝ ʩʪʚʘʨʠ ʧʣʠʚʘʿʫ 38 (24.8%) 71 (46.4%) 13 (8.5%) 31 (20.3%) 

5. ʆʰʪʨʘ ʠʚʠʮʘ ʧʨʝʜʤʝʪʘ ʯʠʥʠ 

ʜʘ ʦʥ ʧʦʪʦʥʝ 
34 (22.2%) 70 (45.8%) 12 (7.8%) 37 (24.2%) 

6. ʇʨʝʜʤʝʪ ʫ ʚʝʨʪʠʢʘʣʥʦʤ 

ʧʦʣʦʞʘʿʫ ʪʦʥʝ, ʘ ʫ 

ʭʦʨʠʟʦʥʪʘʣʥʦʤ ʧʣʠʚʘ 

24 (15.7%) 86 (56.2%) 14 (9.2%) 29 (19.0%) 

7. ʇʨʝʜʤʝʪʠ ʦʜ ʪʚʨʜʦʛ 

ʤʘʪʝʨʠʿʘʣʘ ʪʦʥʫ, ʘ ʦʜ ʤʝʢʦʛ 

ʧʣʠʚʘʿʫ 

35 (22.9%) 76 (49.7%) 11 (7.2%) 31 (20.3%) 

8. ɼʦʧʫˁʘʚʘˁʝ ʤʘʪʝʨʠʿʘʣʦʤ 

ʢʦʿʠ ʧʣʠʚʘ ʧʦʤʘʞʝ ʪʝʰʢʠʤ 

ʩʪʚʘʨʠʤʘ ʜʘ ʧʣʠʚʘʿʫ 

19 (12.4%) 50 (32.7%) 45 (29.4%) 39 (25.5%) 

9. ɺʝʣʠʢʘ ʢʦʣʠʯʠʥʘ ʚʦʜʝ ʯʠʥʠ 

ʜʘ ʩʪʚʘʨʠ ʧʣʠʚʘʿʫ 
32 (20.9%) 36 (23.5%) 29 (19.0%) 56 (36.6%) 

10. ʃʝʧˀʠʚʘ ʪʝʯʥʦʩʪ ʯʠʥʠ ʜʘ 

ʩʪʚʘʨʠ ʧʣʠʚʘʿʫ 
19 (12.4%) 43 (28.1%) 4 (2.6%) 87 (56.9%) 

 

ɼʦʙʠʿʝʥʠ ʨʝʟʫʣʪʘʪʠ ʧʦʢʘʟʫʿʫ ʜʘ ʩʫ ʘʣʪʝʨʥʘʪʠʚʥʝ ʢʦʥʮʝʧʮʠʿʝ ʦ ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ ʪʝʣʘ ʫ 

ʚʝʣʠʢʦʿ ʤʝʨʠ ʨʘʩʧʨʦʩʪʨʘˁʝʥʝ ʥʘ ʠʩʧʠʪʠʚʘʥʦʤ ʫʟʦʨʢʫ ʙʫʜʫ˂ʠ ʜʘ ʧʦ ʩʚʦʿʦʿ ʟʘʩʪʫʧˀʝʥʦʩʪʠ 

ʘʣʪʝʨʥʘʪʠʚʥʝ ʢʦʥʮʝʧʮʠʿʝ ʧʨʝʚʘʟʠʣʘʟʝ ʥʘʫʯʥʝ ʥʘ ʩʚʠʤ ʟʘʜʘʮʠʤʘ, ʜʦʢ ʩʫ ʥʘ ʧʦʣʦʚʠʥʠ 

ʟʘʜʘʪʘʢʘ ʧʨʠʩʫʪʥʠʿʝ ʠ ʫ ʦʜʥʦʩʫ ʥʘ ʦʩʪʘʣʝ ʢʘʪʝʛʦʨʠʿʝ ʫʯʝʥʠʯʢʠʭ ʦʜʛʦʚʦʨʘ. 
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ɿʘʜʘʪʘʢ

ʅʘʫʯʥʦ ʦʙʿʘʰˁʝˁʝɸʣʝʪʨʥʘʪʠʚʥʘ ʢʦʥʮʝʧʮʠʿʘʇʦʛʨʝʰʥʦ ʦʙʿʘʰˁʝˁʝɹʝʟ ʦʙʿʘʰˁʝˁʘ
 

ɻʈɸʌʀʂ 1. ɿʘʩʪʫʧˀʝʥʦʩʪ ʯʝʪʠʨʠ ʢʘʪʝʛʦʨʠʿʝ ʫʯʝʥʠʯʢʠʭ ʦʜʛʦʚʦʨʘ ʥʘ ʫʚʦʜʥʦʤ ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ ʪʝʩʪʫ ʦ ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ ʪʝʣʘ ʥʘ ʮʝʣʦʤ 

ʫʟʦʨʢʫ 
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ʂʘʦ ʥʘʿʟʘʩʪʫʧˀʝʥʠʿʝ ʘʣʪʝʨʥʘʪʠʚʥʝ ʢʦʥʮʝʧʮʠʿʝ, ʧʨʠʩʫʪʥʝ ʢʦʜ ʚʠʰʝ ʦʜ ʧʦʣʦʚʠʥʝ ʠʩʧʠʪʘʥʠʭ 

ʫʯʝʥʠʢʘ, ʠʟʜʚʦʿʠʣʝ ʩʫ ʩʝ ʦʥʝ ʠʜʝʥʪʠʬʠʢʦʚʘʥʝ ʜʨʫʛʠʤ (58.2% ʫʯʝʥʠʢʘ) ʠ ʰʝʩʪʠʤ ʟʘʜʘʪʢʦʤ 

(56.2% ʫʯʝʥʠʢʘ) ʥʘ ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ ʪʝʩʪʫ: ʦʚʠ ʫʯʝʥʠʮʠ ʩʫ ʠʩʢʘʟʘʣʠ ʤʠʰˀʝˁʝ ʜʘ ʧʨʝʜʤʝʪʠ 

ʠʩʧʣʠʚʘʚʘʿʫ ʫʢʦʣʠʢʦ ʠʤʘʿʫ ʚʘʟʜʫʭʘ ʫ ʩʝʙʠ, ʢʘʦ ʠ ʜʘ ʧʣʠʚʘˁʝ ʠ ʪʦˁʝˁʝ ʪʝʣʘ ʟʘʚʠʩʠ ʦʜ 

ˁʝʛʦʚʦʛ ʧʦʣʦʞʘʿʘ - ʘʢʦ ʿʝ ʧʨʝʜʤʝʪ ʫ ʚʝʨʪʠʢʘʣʥʦʤ ʧʦʣʦʞʘʿʫ, ʦʥ ˂ʝ ʪʦʥʫʪʠ, ʤʝʹʫʪʠʤ 

ʫʢʦʣʠʢʦ ʩʝ ʠʩʪʠ ʧʨʝʜʤʝʪ ʧʦʩʪʘʚʠ ʭʦʨʠʟʦʥʪʘʣʥʦ, ʦʥ ˂ʝ ʧʣʠʚʘʪʠ.  

ɼʘ ʿʝ ʩʭʚʘʪʘˁʝ ʦ ʪʦʤʝ ʜʘ ʧʣʠʚʘˁʝ ʠ ʪʦˁʝˁʝ ʪʝʣʘ ʟʘʚʠʩʠ ʦʜ ˁʝʛʦʚʦʛ ʧʦʣʦʞʘʿʘ, ʦʜʥʦʩʥʦ 

ʦʙʣʠʢʘ, ʚʝʦʤʘ ʟʘʩʪʫʧˀʝʥʦ ʜʦʜʘʪʥʦ ʧʦʪʚʨʹʫʿʫ ʦʜʛʦʚʦʨʠ ʫʯʝʥʠʢʘ ʫ ʯʝʪʚʨʪʦʤ ʠ ʧʝʪʦʤ 

ʟʘʜʘʪʢʫ (ʈʘʚʥʝ ʩʪʚʘʨʠ ʧʣʠʚʘʿʫ ʠ ʆʰʪʨʘ ʠʚʠʮʘ ʧʨʝʜʤʝʪʘ ʯʠʥʠ ʜʘ ʦʥ ʧʦʪʦʥʝ) ʛʜʝ 46.4%, 

ʦʜʥʦʩʥʦ 45.8% ʫʯʝʥʠʢʘ ʠʩʧʦˀʘʚʘ ʘʣʪʝʨʥʘʪʠʚʥʝ ʢʦʥʮʝʧʮʠʿʝ.  

ʆʩʠʤ ʦʚʠʭ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʢʦʿʝ ʩʝ ʪʠʯʫ ʧʨʠʩʫʩʪʚʘ ʚʘʟʜʫʭʘ, ʦʙʣʠʢʘ ʠ ʧʦʣʦʞʘʿʘ 

ʪʝʣʘ, ʠʟʜʚʦʿʠʣʘ ʩʝ ʠ ʢʦʥʮʝʧʮʠʿʘ ʦ ʪʦʤʝ ʜʘ ʧʨʝʜʤʝʪʠ ʢʦʿʠ ʩʫ ʦʜ ʪʚʨʜʠʭ ʤʘʪʝʨʠʿʘʣʘ ʪʦʥʫ, ʘ 

ʦʥʠ ʦʜ ʤʝʢʠʭ ʧʣʠʚʘʿʫ, ʠʩʧʠʪʠʚʘʥʘ ʩʝʜʤʠʤ ʟʘʜʘʪʢʦʤ (49.7% ʫʯʝʥʠʢʘ).  

ʇʦʨʝʜ ʪʦʛʘ, ʧʨʠʙʣʠʞʥʦ ʪʨʝ˂ʠʥʘ ʫʯʝʥʠʢʘ ʜʘʣʘ ʿʝ ʧʦʛʨʝʰʘʥ ʦʜʛʦʚʦʨ ʫ ʪʨʝ˂ʝʤ ʠ ʦʩʤʦʤ 

ʟʘʜʘʪʢʫ (ʐʫʧˀʝ ʩʪʚʘʨʠ ʪʦʥʫ ʠ ɼʦʧʫˁʘʚʘˁʝ ʤʘʪʝʨʠʿʘʣʦʤ ʢʦʿʠ ʧʣʠʚʘ ʧʦʤʘʞʝ ʪʝʰʢʠʤ 

ʩʪʚʘʨʠʤʘ ʜʘ ʧʣʠʚʘʿʫ), ʥʘʿʚʝʨʦʚʘʪʥʠʿʝ ʫʩʣʝʜ ʥʝʫʚʘʞʘʚʘˁʘ ʫʩʣʦʚʘ ʟʘʜʘʪʢʘ, ʥʘʚʦʜʝ˂ʠ ʜʘ 

Ăʚʦʜʘ ʫʣʘʟʠ ʫ ʧʨʝʜʤʝʪ ʫʩʣʝʜ ʯʝʛʘ ʦʥ ʪʦʥʝñ. ʅʘ ʦʩʥʦʚʫ ʦʚʘʢʚʠʭ ʦʜʛʦʚʦʨʘ ʢʦʿʠ ʩʝ ʿʘʚˀʘʿʫ ʥʘ 

ʦʙʘ ʟʘʜʘʪʢʘ, ʤʦʞʝʤʦ ʟʘʢˀʫʯʠʪʠ ʜʘ ʿʝ ʠ ʘʣʪʝʨʥʘʪʠʚʥʘ ʢʦʥʮʝʧʮʠʿʘ ʦ ʪʦʤʝ ʜʘ ʰʫʧˀʝ ʩʪʚʘʨʠ 

ʪʦʥʫ ʧʨʠʣʠʯʥʦ ʟʘʩʪʫʧˀʝʥʘ. ʆʚʦʤ ʟʘʢˀʫʯʢʫ ʜʦʜʘʪʥʦ ʜʦʧʨʠʥʦʩʠ ʯʠˁʝʥʠʮʘ ʜʘ ʥʘ ʪʨʝ˂ʝʤ 

ʟʘʜʘʪʢʫ ʢʦʿʠ ʩʝ ʪʠʯʝ ʦʚʝ ʘʣʪʝʨʥʘʪʠʚʥʝ ʢʦʥʮʝʧʮʠʿʝ ʧʦʩʪʦʿʠ ʥʘʿʤʘˁʝ ʥʘʫʯʥʠʭ ʦʙʿʘʰˁʝˁʘ 

(8.5%).  

ʋ ʜʝʩʝʪʦʤ ʟʘʜʘʪʢʫ ʢʦʿʠ ʠʩʧʠʪʫʿʝ ʧʨʠʩʫʩʪʚʦ ʘʣʪʝʨʥʘʪʠʚʥʝ ʢʦʥʮʝʧʮʠʿʝ ʦ ʪʦʤʝ ʜʘ ʣʝʧˀʠʚʘ 

ʪʝʯʥʦʩʪ ʯʠʥʠ ʜʘ ʪʝʣʦ ʧʣʠʚʘ, ʥʘʿʚʠʰʝ ʩʫ ʟʘʩʪʫʧˀʝʥʠ ʦʜʛʦʚʦʨʠ ʙʝʟ ʦʙʨʘʟʣʦʞʝˁʘ. ʄʘʣʠ ʙʨʦʿ 

ʥʘʫʯʥʠʭ ʦʙʿʘʰˁʝˁʘ ʫ ʦʚʦʤ ʟʘʜʘʪʢʫ (12.4%), ʢʘʦ ʠ ʠʟʨʘʞʝʥʦ ʧʨʠʩʫʩʪʚʦ ʘʣʪʝʨʥʘʪʠʚʥʝ 

ʢʦʥʮʝʧʮʠʿʝ ʜʘ ʧʣʠʚʘˁʝ ʠ ʪʦˁʝˁʝ ʪʝʣʘ ʟʘʚʠʩʠ ʦʜ ʪʦʛʘ ʜʘ ʣʠ ʿʝ ʪʝʣʦ ʥʘʧʨʘʚˀʝʥʦ ʦʜ ʪʚʨʜʦʛ 

ʠʣʠ ʤʝʢʦʛ ʤʘʪʝʨʠʿʘʣʘ (ʰʪʦ ʿʝ ʠʩʧʠʪʠʚʘʥʦ 7. ʟʘʜʘʪʢʦʤ), ʥʘʚʦʜʠ ʥʘ ʟʘʢˀʫʯʘʢ ʜʘ ʫʯʝʥʠʮʠ 

ʥʠʩʫ ʫ ʧʦʪʧʫʥʦʩʪʠ ʫʩʚʦʿʠʣʠ ʧʦʿʘʤ ʛʫʩʪʠʥʝ. ʅʘʠʤʝ, ʫʯʝʥʠʮʠ ʦʯʠʛʣʝʜʥʝ ʦʩʦʙʠʥʝ 

ʩʫʧʩʪʘʥʮʠʿʝ ʢʘʦ ʰʪʦ ʩʫ ʪʚʨʜʦ˂ʘ ʠʣʠ ʣʝʧˀʠʚʦʩʪ ʥʝʜʦʚʦˀʥʦ ʨʘʟʣʠʢʫʿʫ ʦʜ ʢʦʤʧʣʝʢʩʥʠʿʝʛ 

ʧʦʤʿʘ ʛʫʩʪʠʥʝ, ʰʪʦ ʤʦʞʝ ʙʠʪʠ ʟʥʘʯʘʿʥʘ ʧʨʝʧʨʝʢʘ ʩʭʚʘʪʘˁʫ ʫʩʣʦʚʘ ʟʘ ʧʣʠʚʘˁʝ ʠ ʪʦˁʝˁʝ 

ʪʝʣʘ.  

ʄʘʣʠ ʙʨʦʿ ʫʯʝʥʠʢʘ, ʦʜ 8.5% ʥʘ ʪʨʝ˂ʝʤ (ʐʫʧˀʝ ʩʪʚʘʨʠ ʪʦʥʫ) ʜʦ 24.8% ʥʘ ʯʝʪʚʨʪʦʤ 

ʟʘʜʘʪʢʫ (ʈʘʚʥʝ ʩʪʚʘʨʠ ʧʣʠʚʘʿʫ) ʜʘʿʝ ʦʜʛʦʚʦʨʝ ʙʘʟʠʨʘʥʝ ʥʘ ʥʘʫʯʥʠʤ ʢʦʥʮʝʧʪʠʤʘ. ʉʘ ʿʝʜʥʝ 

ʩʪʨʘʥʝ, ʤʘˁʠ ʙʨʦʿ ʥʘʫʯʥʠʭ ʦʙʿʘʰˁʝˁʘ ʿʝ ʦʯʝʢʠʚʘʥ ʙʫʜʫ˂ʠ ʜʘ ʿʝ ʨʝʯ ʦ ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ 

ʪʝʩʪʫ ʢʦʿʠ ʩʝ ʨʝʘʣʠʟʫʿʝ ʥʝʧʦʩʨʝʜʥʦ ʧʨʝ ʦʙʨʘʜʝ ʬʝʥʦʤʝʥʘ ʧʣʠʚʘˁʘ ʠ ʪʦˁʝˁʘ ʪʝʣʘ ʢʨʦʟ 

ʥʘʩʪʘʚʫ ʫ ʢʦʿʦʿ ʩʝ ʫʚʦʜʠ ʧʦʿʘʤ ʩʠʣʝ ʧʦʪʠʩʢʘ ʠ ʨʘʟʤʘʪʨʘʿʫ ʦʜʥʦʩʠ ʛʨʘʚʠʪʘʮʠʦʥʝ ʠ ʩʠʣʝ 
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ʧʦʪʠʩʢʘ ʢʘʦ ʫʩʣʦʚʘ ʟʘ ʧʦʥʘʰʘˁʝ ʪʝʣʘ ʫ ʪʝʯʥʦʩʪʠ. ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʟʘʩʪʫʧˀʝʥʦʩʪ ʥʘʫʯʥʠʭ 

ʦʙʿʘʰˁʝˁʘ ʢʦʿʘ ʫʢˀʫʯʫʿʫ ʧʦʿʘʤ ʛʫʩʪʠʥʝ ʪʨʝʙʘʣʘ ʙʠ ʙʠʪʠ ʚʠʰʘ ʢʘʜʘ ʠʤʘʤʦ ʫ ʚʠʜʫ ʜʘ ʿʝ 

ʫʩʚʘʿʘˁʝ ʦʚʦʛ ʧʦʿʤʘ ʿʝʜʘʥ ʦʜ ʮʠˀʝʚʘ ʥʘʩʪʘʚʝ ʬʠʟʠʢʝ ʰʝʩʪʦʛ ʨʘʟʨʝʜʘ. 

4.1.2. ʇʦʚʝʟʘʥʦʩʪ ʩʪʝʧʝʥʘ ʢʦʛʥʠʪʠʚʥʦʛ ʨʘʟʚʦʿʘ ʠ ʧʨʠʩʫʩʪʚʘ ʘʣʪʝʨʥʘʪʠʚʥʠʭ 

ʢʦʥʮʝʧʮʠʿʘ ʦ ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ ʪʝʣʘ 

ʋ ʦʢʚʠʨʫ ʧʨʚʦʛ ʠʩʪʨʘʞʠʚʘʯʢʦʛ ʟʘʜʘʪʢʘ ʧʨʦʚʝʨʘʚʘʥʘ ʿʝ ʚʝʟʘ ʩʪʝʧʝʥʘ ʢʦʛʥʠʪʠʚʥʦʛ ʨʘʟʚʦʿʘ ʠ  

ʧʨʠʩʫʩʪʚʘ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʦ ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ ʪʝʣʘ.  

ʋʪʚʨʹʝʥʦ ʿʝ ʜʘ ʧʦʩʪʦʿʠ ʫʤʝʨʝʥʘ ʧʦʟʠʪʠʚʥʘ ʢʦʨʝʣʘʮʠʿʘ ʠʟʤʝʹʫ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʥʘ ʪʝʩʪʫ 

ʬʦʨʤʘʣʥʠʭ ʦʧʝʨʘʮʠʿʘ ʠ ʧʦʩʪʠʛʥʫ˂ʘ ʥʘ ʫʚʦʜʥʦʤ ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ ʪʝʩʪʫ (r=0.30, p=0.00). 

Oʚʘʿ ʧʦʜʘʪʘʢ ʩʫʛʝʨʠʰʝ ʜʘ ʫʯʝʥʠʮʠ ʢʦʿʠ ʩʫ ʫ ʚʝ˂ʦʿ ʤʝʨʠ ʦʚʣʘʜʘʣʠ ʬʦʨʤʘʣʥʦ-

ʦʧʝʨʘʮʠʦʥʘʣʥʠʤ ʤʠʰˀʝˁʝʤ ʠʤʘʿʫ ʙʦˀʘ ʧʦʩʪʠʛʥʫ˂ʘ ʥʘ ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ ʪʝʩʪʫ, ʦʜʥʦʩʥʦ ʜʘ 

ʜʘʿʫ ʚʠʰʝ ʦʜʛʦʚʦʨʘ ʢʦʿʠ ʫʢʘʟʫʿʫ ʥʘ ʬʦʨʤʠʨʘˁʝ ʥʘʫʯʥʠʭ ʢʦʥʮʝʧʘʪʘ ʠ ʠʩʪʦʚʨʝʤʝʥʦ ʤʘˁʝ 

ʦʜʛʦʚʦʨʘ ʫ ʢʦʿʠʤʘ ʩʝ ʿʘʚˀʘʿʫ ʘʣʪʝʨʥʘʪʠʚʥʝ ʢʦʥʮʝʧʮʠʿʝ ʫ ʦʜʥʦʩʫ ʥʘ ʫʯʝʥʠʢʝ ʢʦʿʠ ʠʤʘʿʫ 

ʥʠʞʝ ʩʢʦʨʦʚʝ ʥʘ BLOT ʪʝʩʪʫ.  

ʄʦʞʝ ʩʝ ʨʝ˂ʠ ʜʘ ʧʦʩʪʦʿʠ ʩʣʘʙʠʿʘ ʟʘʩʪʫʧˀʝʥʦʩʪ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʦ ʧʣʠʚʘˁʫ ʠ 

ʪʦˁʝˁʫ ʪʝʣʘ ʢʦʜ ʫʯʝʥʠʢʘ ʥʘ ʚʠʰʝʤ ʩʪʫʧˁʫ ʢʦʛʥʠʪʠʚʥʦʛ ʨʘʟʚʦʿʘ ʫ ʦʜʥʦʩʫ ʥʘ ʦʥʝ ʥʘ ʥʠʞʝʤ. 

ʈʘʜʠ ʜʦʜʘʪʥʝ ʠ ʧʨʝʮʠʟʥʠʿʝ ʧʨʦʚʝʨʝ ʦʚʦʛ ʟʘʢˀʫʯʢʘ ʠʟʜʚʦʿʝʥʠ ʩʫ ʫʯʝʥʠʮʠ ʢʦʿʠ ʜʘʿʫ ʥʘʫʯʥʘ ʠ 

ʘʣʪʝʨʥʘʪʠʚʥʘ ʦʙʿʘʰˁʝˁʘ ʠ, ʢʦʨʠʰ˂ʝˁʝʤ ANOVɽ, ʟʘ ʩʚʘʢʠ ʟʘʜʘʪʘʢ ʥʘ ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ 

ʪʝʩʪʫ ʫʧʦʨʝʹʝʥʠ ʩʫ ʩʢʦʨʦʚʠ ʪʝ ʜʚʝ ʛʨʫʧʝ ʫʯʝʥʠʢʘ ʥʘ BLOT ʪʝʩʪʫ. ʈʝʟʫʣʪʘʪʠ ʩʫ ʧʨʠʢʘʟʘʥʠ ʫ 

ʪʘʙʝʣʠ 11.  

ʀʟ ʪʘʙʝʣʝ 11 ʫʦʯʘʚʘ ʩʝ ʜʘ ʥʘ ʰʝʩʪ ʦʜ ʜʝʩʝʪ ʟʘʜʘʪʘʢʘ ʫʯʝʥʠʮʠ ʢʦʿʠ ʜʘʿʫ ʥʘʫʯʥʘ ʦʙʿʘʰˁʝˁʘ 

ʠʤʘʿʫ ʚʠʰʝ ʩʢʦʨʦʚʝ ʥʘ ʪʝʩʪʫ ʬʦʨʤʘʣʥʠʭ ʦʧʝʨʘʮʠʿʘ ʫ ʦʜʥʦʩʫ ʥʘ ʫʯʝʥʠʢʝ ʢʦʿʠ ʠʤʘʿʫ 

ʘʣʪʝʨʥʘʪʠʚʥʝ ʢʦʥʮʝʧʮʠʿʝ ʦ ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ ʪʝʣʘ. ʅʘ ʧʨʝʦʩʪʘʣʘ ʯʝʪʠʨʠ ʟʘʜʘʪʢʘ ʥʠʩʫ 

ʥʘʹʝʥʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʠʟʤʝʹʫ ʜʚʝ ʛʨʫʧʝ ʫʯʝʥʠʢʘ ʫ ʧʦʛʣʝʜʫ ʥʠʚʦʘ 

ʢʦʛʥʠʪʠʚʥʦʛ ʨʘʟʚʦʿʘ. ʈʝʯ ʿʝ ʦ ʟʘʜʘʮʠʤʘ ʢʦʿʠ ʠʩʧʠʪʫʿʫ ʧʨʠʩʫʩʪʚʦ ʩʣʝʜʝ˂ʠʭ ʘʣʪʝʨʥʘʪʠʚʥʠʭ 

ʢʦʥʮʝʧʮʠʿʘ:  

2. ʇʨʝʜʤʝʪʠ ʢʦʿʠ ʠʤʘʿʫ ʚʘʟʜʫʭʘ ʫ ʩʝʙʠ ʫʚʝʢ ʧʣʠʚʘʿʫ;  

3. ʐʫʧˀʝ ʩʪʚʘʨʠ ʪʦʥʫ;  

6. ʇʨʝʜʤʝʪ ʫ ʚʝʨʪʠʢʘʣʥʦʤ ʧʦʣʦʞʘʿʫ ʪʦʥʝ, ʘ ʫ ʭʦʨʠʟʦʥʪʘʣʥʦʤ ʧʣʠʚʘ ʠ  

7. ʇʨʝʜʤʝʪʠ ʦʜ ʪʚʨʜʦʛ ʤʘʪʝʨʠʿʘʣʘ ʪʦʥʫ, ʘ ʦʜ ʤʝʢʦʛ ʧʣʠʚʘʿʫ.  

ʂʘʦ ʰʪʦ ʿʝ ʧʦʢʘʟʘʣʘ ʧʨʝʪʭʦʜʥʘ ʘʥʘʣʠʟʘ ʦʚʦ ʩʫ ʘʣʪʝʨʥʘʪʠʚʥʝ ʢʦʥʮʝʧʮʠʿʝ ʢʦʿʝ ʜʦʤʠʥʠʨʘʿʫ 

ʥʘʜ ʥʘʫʯʥʠʤ ʦʙʿʘʰˁʝˁʠʤʘ, ʢʘʦ ʠ ʫ ʦʜʥʦʩʫ ʥʘ ʦʩʪʘʣʝ ʢʘʪʝʛʦʨʠʿʝ ʫʯʝʥʠʯʢʠʭ ʦʜʛʦʚʦʨʘ, ʪʝ 
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ʤʦʞʝʤʦ ʨʝ˂ʠ ʜʘ ʩʫ ʦʜ ʩʚʠʭ ʠʩʧʠʪʠʚʘʥʠʭ ʢʦʥʮʝʧʮʠʿʘ, ʫʧʨʘʚʦ ʦʚʝ ʯʝʪʠʨʠ ʥʘʿʠʥʪʝʥʟʠʚʥʠʿʝ 

ʟʘʩʪʫʧˀʝʥʝ ʢʦʜ ʫʯʝʥʠʢʘ ʙʝʟ ʦʙʟʠʨʘ ʥʘ ʩʪʝʧʝʥ ˁʠʭʦʚʦʛ ʢʦʛʥʠʪʠʚʥʦʛ ʨʘʟʚʦʿʘ.  

ʊɸɹɽʃɸ 11: ʇʦʨʝʹʝˁʝ ʩʢʦʨʦʚʘ ʥʘ BLOT ʪʝʩʪʫ ʫʯʝʥʠʢʘ ʩʘ ʥʘʫʯʥʠʤ ʠ ʘʣʪʝʨʥʘʪʠʚʥʠʤ 

ʢʦʥʮʝʧʮʠʿʘʤʘ ʥʘ ʧʦʿʝʜʠʥʘʯʥʠʤ ʟʘʜʘʮʠʤʘ ʫʚʦʜʥʦʛ ʜʠʿʘʛʥʦʩʪʠʯʢʦʛ ʪʝʩʪʘ 

ɿʘʜʘʪʘʢ 

ʇʨʦʩʝʯʘʥ ʩʢʦʨ 

ʥʘ BLOT ʪʝʩʪʫ 

ʫʯʝʥʠʢʘ ʩʘ 

ʘʣʪʝʨʥʘʪʠʚʥʠʤ 

ʢʦʥʮʝʧʮʠʿʘʤʘ 

ʇʨʦʩʝʯʘʥ ʩʢʦʨ ʥʘ 

BLOT ʪʝʩʪʫ 

ʫʯʝʥʠʢʘ ʩʘ 

ʥʘʫʯʥʠʤ 

ʢʦʥʮʝʧʮʠʿʘʤʘ 

        F   p 

1. ɺʝʣʠʢʝ ʠ ʪʝʰʢʝ ʩʪʚʘʨʠ 

ʪʦʥʫ, ʘ ʤʘʣʝ ʠ ʣʘʢʝ ʧʣʠʚʘʿʫ 
M=20.7 M=24.7 F(82,1)=8.892 0.004 

2. ʇʨʝʜʤʝʪʠ ʢʦʿʠ ʠʤʘʿʫ 

ʚʘʟʜʫʭʘ ʫ ʩʝʙʠ ʫʚʝʢ ʧʣʠʚʘʿʫ 
ʅʝʤʘ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʠʭ ʨʘʟʣʠʢʘ 

3. ʐʫʧˀʝ ʩʪʚʘʨʠ ʪʦʥʫ ʅʝʤʘ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʠʭ ʨʘʟʣʠʢʘ 

4. ʈʘʚʥʝ ʩʪʚʘʨʠ ʧʣʠʚʘʿʫ M=21.3 M=23.7 F(102,1)=4.149 0.044 

5. ʆʰʪʨʘ ʠʚʠʮʘ ʧʨʝʜʤʝʪʘ 

ʯʠʥʠ ʜʘ ʦʥ ʧʦʪʦʥʝ 
M=20.9 M=23.7 F(98,1)=5.809 0.018 

6. ʇʨʝʜʤʝʪ ʫ ʚʝʨʪʠʢʘʣʥʦʤ 

ʧʦʣʦʞʘʿʫ ʪʦʥʝ, ʘ ʫ 

ʭʦʨʠʟʦʥʪʘʣʥʦʤ ʧʣʠʚʘ 

ʅʝʤʘ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʠʭ ʨʘʟʣʠʢʘ 

7. ʇʨʝʜʤʝʪʠ ʦʜ ʪʚʨʜʦʛ 

ʤʘʪʝʨʠʿʘʣʘ ʪʦʥʫ, ʘ ʦʜ ʤʝʢʦʛ 

ʧʣʠʚʘʿʫ 

ʅʝʤʘ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʠʭ ʨʘʟʣʠʢʘ 

8. ɼʦʧʫˁʘʚʘˁʝ ʤʘʪʝʨʠʿʘʣʦʤ 

ʢʦʿʠ ʧʣʠʚʘ ʧʦʤʘʞʝ ʪʝʰʢʠʤ 

ʩʪʚʘʨʠʤʘ ʜʘ ʧʣʠʚʘʿʫ 

M=20.1 M=23.9 F(65,1)=8.108 0.016 

9. ɺʝʣʠʢʘ ʢʦʣʠʯʠʥʘ ʚʦʜʝ 

ʯʠʥʠ ʜʘ ʩʪʚʘʨʠ ʧʣʠʚʘʿʫ 
M=19.9 M=23.8 F(62,1)=6.829 0.011 

10. ʃʝʧˀʠʚʘ ʪʝʯʥʦʩʪ ʯʠʥʠ 

ʜʘ ʩʪʚʘʨʠ ʧʣʠʚʘʿʫ 
M=21.3 M=27.0 F(56,1)=16.630 0.000 

 

4.1.3. ʇʦʚʝʟʘʥʦʩʪ ʨʘʟʣʠʯʠʪʠʭ ʢʘʪʝʛʦʨʠʿʘ ʫʯʝʥʠʯʢʠʭ ʦʜʛʦʚʦʨʘ ʥʘ ʫʚʦʜʥʦʤ 

ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ ʪʝʩʪʫ ʠ ʚʨʩʪʝ ʩʚʘʢʦʜʥʝʚʥʠʭ ʠʩʢʫʩʪʘʚʘ ʦ  ʧʣʠʚʘˁʫ ʠ 

ʪʦˁʝˁʫ ʪʝʣʘ 

ʋ ʦʢʚʠʨʫ ʧʨʚʦʛ ʠʩʪʨʘʞʠʚʘʯʢʦʛ ʟʘʜʘʪʢʘ ʠʩʧʠʪʠʚʘʥʘ ʿʝ ʠ ʧʦʚʝʟʘʥʦʩʪ ʚʨʩʪʝ ʫʯʝʥʠʯʢʠʭ 

ʩʚʘʢʦʜʥʝʚʥʠʭ ʠʩʢʫʩʪʘʚʘ ʩʘ ʘʣʪʝʨʥʘʪʠʚʥʠʤ ʢʦʥʮʝʧʮʠʿʘʤʘ ʦ ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ ʪʝʣʘ. ʋ ʪʦʤ 

ʮʠˀʫ ʦʜ ʫʯʝʥʠʢʘ ʿʝ ʟʘʪʨʘʞʝʥʦ ʜʘ ʥʘ ʫʚʦʜʥʦʤ ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ ʪʝʩʪʫ, ʜʦʜʘʪʥʦ, ʫʟ ʩʚʘʢʠ 

ʟʘʜʘʪʘʢ ʥʘʚʝʜʫ ʜʘ ʣʠ ʫ ʩʚʦʤ ʩʚʘʢʦʜʥʝʚʥʦʤ ʠʩʢʫʩʪʚʫ ʧʨʝʧʦʟʥʘʿʫ ʥʝʢʫ ʩʣʠʯʥʫ ʩʠʪʫʘʮʠʿʫ ʠ 
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ʘʢʦ ʿʝ ʪʦ ʩʣʫʯʘʿ ʜʘ ʿʝ ʜʝʪʘˀʥʦ ʦʧʠʰʫ. ʋʯʝʥʠʯʢʠ ʦʜʛʦʚʦʨʠ ʥʘ ʦʚʦ ʧʠʪʘˁʝ ʩʚʨʩʪʘʚʘʥʠ ʩʫ ʫ 

ʿʝʜʥʫ ʦʜ ʯʝʪʠʨʠ ʢʘʪʝʛʦʨʠʿʝ: 1. ʄʦʛʫ˂ʝ, ʨʝʣʝʚʘʥʪʥʦ ʠʩʢʫʩʪʚʦ; 2. ʄʦʛʫ˂ʝ, ʥʝʨʝʣʝʚʘʥʪʥʦ 

ʠʩʢʫʩʪʚʦ; 3. ʅʝʤʦʛʫ˂ʝ ʠʩʢʫʩʪʚʦ ʠ 4. ɹʝʟ ʠʩʢʫʩʪʚʘ. 

ɼʘ ʙʠʩʤʦ ʧʨʦʚʝʨʠʣʠ ʧʦʚʝʟʘʥʦʩʪ ʨʘʟʣʠʯʠʪʠʭ ʢʘʪʝʛʦʨʠʿʘ ʫʯʝʥʠʯʢʠʭ ʦʜʛʦʚʦʨʘ ʥʘ ʫʚʦʜʥʦʤ 

ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ ʪʝʩʪʫ (ʥʘʫʯʥʦ ʦʙʿʘʰˁʝˁʝ, ʘʣʪʝʨʥʘʪʠʚʥʘ ʢʦʥʮʝʧʮʠʿʘ ʠ ʦʩʪʘʣʠ ʦʜʛʦʚʦʨʠ ï 

ʧʦʛʨʝʰʥʠ ʠ ʙʝʟ ʦʙʨʘʟʣʦʞʝˁʘ) ʠ ʚʨʩʪʝ ʩʚʘʢʦʜʥʝʚʥʠʭ ʠʩʢʫʩʪʘʚʘ ʫʯʝʥʠʢʘ ʦ ʧʦʿʘʚʘʤʘ 

ʧʣʠʚʘˁʘ ʠ ʪʦˁʝˁʘ ʧʨʠʤʝˁʝʥ ʿʝ ɢĮ ʪʝʩʪ. ʆʚʘ ʚʨʩʪʘ ʘʥʘʣʠʟʝ ʧʨʠʤʝˁʝʥʘ ʿʝ ʥʘ ʩʚʘʢʠ ʟʘʜʘʪʘʢ 

ʜʠʿʘʛʥʦʩʪʠʯʢʦʛ ʪʝʩʪʘ. ʆʜʛʦʚʘʨʘʿʫ˂ʝ ʪʘʙʝʣʝ (contingency tables) ʧʨʠʢʘʟʘʥʝ ʩʫ ʫ ʜʦʜʘʪʢʫ 

6.17, ʘ ˁʠʭʦʚʘ ʠʥʪʝʨʧʨʝʪʘʮʠʿʘ ʩʣʝʜʠ ʫʟ ʧʦʜʘʪʢʝ ʜʘʪʝ ʫ ʪʘʙʝʣʠ 12. 

ʊɸɹɽʃɸ 12: ʈʝʟʫʣʪʘʪʠ ɢĮ ʪʝʩʪʘ 

ɿʘʜʘʪʘʢ  ɢĮ df 
Cramerôs 

V 
p 

1. ɺʝʣʠʢʝ ʠ ʪʝʰʢʝ ʩʪʚʘʨʠ ʪʦʥʫ, ʘ ʤʘʣʝ ʠ ʣʘʢʝ ʧʣʠʚʘʿʫ 56.020 6 0.429 0.000 

2. ʇʨʝʜʤʝʪʠ ʢʦʿʠ ʠʤʘʿʫ ʚʘʟʜʫʭʘ ʫ ʩʝʙʠ ʫʚʝʢ ʧʣʠʚʘʿʫ 21.578 6 0.266 0.001 

3. ʐʫʧˀʝ ʩʪʚʘʨʠ ʪʦʥʫ 23.276 6 0.277 0.001 

4. ʈʘʚʥʝ ʩʪʚʘʨʠ ʧʣʠʚʘʿʫ 36.499 6 0.346 0.000 

5. ʆʰʪʨʘ ʠʚʠʮʘ ʧʨʝʜʤʝʪʘ ʯʠʥʠ ʜʘ ʦʥ ʧʦʪʦʥʝ 45.725 6 0.388 0.000 

6. ʇʨʝʜʤʝʪ ʫ ʚʝʨʪʠʢʘʣʥʦʤ ʧʦʣʦʞʘʿʫ ʪʦʥʝ, ʘ ʫ 

ʭʦʨʠʟʦʥʪʘʣʥʦʤ ʧʣʠʚʘ 
39.425 6 0.360 0.000 

7. ʇʨʝʜʤʝʪʠ ʦʜ ʪʚʨʜʦʛ ʤʘʪʝʨʠʿʘʣʘ ʪʦʥʫ, ʘ ʦʜ ʤʝʢʦʛ 

ʧʣʠʚʘʿʫ 
19.943 6 0.257 0.003 

8. ɼʦʧʫˁʘʚʘˁʝ ʤʘʪʝʨʠʿʘʣʦʤ ʢʦʿʠ ʧʣʠʚʘ ʧʦʤʘʞʝ ʪʝʰʢʠʤ 

ʩʪʚʘʨʠʤʘ ʜʘ ʧʣʠʚʘʿʫ 
30.368 6 0.315 0.000 

9. ɺʝʣʠʢʘ ʢʦʣʠʯʠʥʘ ʚʦʜʝ ʯʠʥʠ ʜʘ ʩʪʚʘʨʠ ʧʣʠʚʘʿʫ 24.558 6 0.284 0.000 

10. ʃʝʧˀʠʚʘ ʪʝʯʥʦʩʪ ʯʠʥʠ ʜʘ ʩʪʚʘʨʠ ʧʣʠʚʘʿʫ 14.397 6 0.218 0.025 

 

ʈʝʟʫʣʪʘʪʠ ʧʦʢʘʟʫʿʫ ʜʘ ʥʘ ʩʚʠʤ ʟʘʜʘʮʠʤʘ ʜʠʿʘʛʥʦʩʪʠʯʢʦʛ ʪʝʩʪʘ ʧʦʩʪʦʿʠ ʩʪʘʪʠʩʪʠʯʢʠ 

ʟʥʘʯʘʿʥʘ ʧʦʚʝʟʘʥʦʩʪ ʨʘʟʣʠʯʠʪʠʭ ʢʘʪʝʛʦʨʠʿʘ ʫʯʝʥʠʯʢʠʭ ʦʜʛʦʚʦʨʘ ʩʘ ʚʨʩʪʦʤ ʩʚʘʢʦʜʥʝʚʥʠʭ 

ʠʩʢʫʩʪʘʚʘ ʦ ʧʦʿʘʚʘʤʘ ʧʣʠʚʘˁʘ ʠ ʪʦˁʝˁʘ ʪʝʣʘ ʠ ʪʦ ʥʘ ʩʣʝʜʝ˂ʠ ʥʘʯʠʥ: 

1. ʈʝʣʝʚʘʥʪʥʘ ʠʩʢʫʩʪʚʘ ʥʘʿʯʝʰ˂ʝ ʥʘʚʦʜʝ ʫʯʝʥʠʮʠ ʢʦʿʠ ʜʘʿʫ ʥʘʫʯʥʘ ʦʙʿʘʰˁʝˁʘ; 

2. ʅʝʤʦʛʫ˂ʘ ʠʩʢʫʩʪʚʘ ʥʘʿʯʝʰ˂ʝ ʥʘʚʦʜʝ ʫʯʝʥʠʮʠ ʢʦʿʠ ʠʤʘʿʫ ʘʣʪʝʨʥʘʪʠʚʥʝ ʢʦʥʮʝʧʮʠʿʝ; 
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3. ʄʦʛʫ˂ʘ, ʘʣʠ ʟʘ ʜʘʪʠ ʟʘʜʘʪʘʢ ʥʝʨʝʣʝʚʘʥʪʥʘ ʠʩʢʫʩʪʚʘ ʫʦʙʠʯʘʿʝʥʦ ʥʘʚʦʜʝ ʫʯʝʥʠʮʠ ʩʘ 

ʘʣʪʝʨʥʘʪʠʚʥʠʤ ʢʦʥʮʝʧʮʠʿʘʤʘ, ʧʦʩʝʙʥʦ ʫ ʩʣʫʯʘʿʫ ʟʘʜʘʪʘʢʘ 2 ʠ 7 (ʇʨʝʜʤʝʪʠ ʢʦʿʠ 

ʠʤʘʿʫ ʚʘʟʜʫʭʘ ʫ ʩʝʙʠ ʫʚʝʢ ʧʣʠʚʘʿʫ ʠ ʇʨʝʜʤʝʪʠ ʦʜ ʪʚʨʜʦʛ ʤʘʪʝʨʠʿʘʣʘ ʪʦʥʫ, ʘ ʦʜ 

ʤʝʢʦʛ ʧʣʠʚʘʿʫ);  

4. ʋʯʝʥʠʮʠ ʢʦʿʠ ʥʘʚʦʜʝ ʧʦʛʨʝʰʥʝ ʦʜʛʦʚʦʨʝ ʠʣʠ ʜʘʿʫ ʦʜʛʦʚʦʨʝ ʙʝʟ ʦʙʨʘʟʣʦʞʝˁʘ 

ʫʦʙʠʯʘʿʝʥʦ ʥʝ ʥʘʚʦʜʝ ʙʠʣʦ ʢʦʿʫ ʚʨʩʪʫ ʠʩʢʫʩʪʘʚʘ.  

ʀʧʘʢ, ʧʦʩʤʘʪʨʘʿʫ˂ʠ ʫʟʦʨʘʢ ʠʩʧʠʪʠʚʘʥʠʭ ʫʯʝʥʠʢʘ ʿʘʩʥʦ ʿʝ ʜʘ ʚʝ˂ʠʥʘ ʫʯʝʥʠʢʘ ʥʠʿʝ ʙʠʣʘ ʫ 

ʤʦʛʫ˂ʥʦʩʪʠ ʜʘ ʦʧʠʰʝ ʙʠʣʦ ʢʦʿʫ ʚʨʩʪʫ ʠʩʢʫʩʪʚʘ (ʛʨʘʬʠʢ 2). 

 

 

ɻʈɸʌʀʂ 2. ɿʘʩʪʫʧˀʝʥʦʩʪ ʨʘʟʣʠʯʠʪʠʭ ʢʘʪʝʛʦʨʠʿʘ ʫʯʝʥʠʯʢʠʭ ʠʩʢʫʩʪʘʚʘ ʦ ʧʦʿʘʚʘʤʘ ʧʣʠʚʘˁʘ ʠ 

ʪʦˁʝˁʘ ʥʘ ʟʘʜʘʮʠʤʘ ʜʠʿʘʛʥʦʩʪʠʯʢʦʛ ʪʝʩʪʘ: 1. ɺʝʣʠʢʝ ʠ ʪʝʰʢʝ ʩʪʚʘʨʠ ʪʦʥʫ, ʘ ʤʘʣʝ ʠ ʣʘʢʝ ʧʣʠʚʘʿʫ 

(ɼʊ1); ʇʨʝʜʤʝʪʠ ʢʦʿʠ ʠʤʘʿʫ ʚʘʟʜʫʭʘ ʫ ʩʝʙʠ ʫʚʝʢ ʧʣʠʚʘʿʫ (ɼʊ2); ʐʫʧˀʝ ʩʪʚʘʨʠ ʪʦʥʫ (ɼʊ3); ʈʘʚʥʝ 

ʩʪʚʘʨʠ ʧʣʠʚʘʿʫ (ɼʊ4); ʆʰʪʨʘ ʠʚʠʮʘ ʧʨʝʜʤʝʪʘ ʯʠʥʠ ʜʘ ʦʥ ʧʦʪʦʥʝ (ɼʊ5); ʇʨʝʜʤʝʪ ʫ ʚʝʨʪʠʢʘʣʥʦʤ 

ʧʦʣʦʞʘʿʫ ʪʦʥʝ, ʘ ʫ ʭʦʨʠʟʦʥʪʘʣʥʦʤ ʧʣʠʚʘ (ɼʊ6); ʇʨʝʜʤʝʪʠ ʦʜ ʪʚʨʜʦʛ ʤʘʪʝʨʠʿʘʣʘ ʪʦʥʫ, ʘ ʦʜ ʤʝʢʦʛ 

ʧʣʠʚʘʿʫ (ɼʊ7); ɼʦʧʫˁʘʚʘˁʝ ʤʘʪʝʨʠʿʘʣʦʤ ʢʦʿʠ ʧʣʠʚʘ ʧʦʤʘʞʝ ʪʝʰʢʠʤ ʩʪʚʘʨʠʤʘ ʜʘ ʧʣʠʚʘʿʫ (ɼʊ8); 

ɺʝʣʠʢʘ ʢʦʣʠʯʠʥʘ ʚʦʜʝ ʯʠʥʠ ʜʘ ʩʪʚʘʨʠ ʧʣʠʚʘʿʫ (ɼʊ9); ʃʝʧˀʠʚʘ ʪʝʯʥʦʩʪ ʯʠʥʠ ʜʘ ʩʪʚʘʨʠ ʧʣʠʚʘʿʫ 

(ɼʊ10). 

 



157 

 

ʆʜ ʩʚʝʛʘ 5.3% ʥʘ ʜʝʩʝʪʦʤ ʜʦ ʥʘʿʚʠʰʝ 21% ʫʯʝʥʠʢʘ ʥʘ ʧʨʚʦʤ ʟʘʜʘʪʢʫ ʦʧʠʩʘʣʦ ʿʝ ʥʝʢʫ ʚʨʩʪʫ 

ʠʩʢʫʩʪʚʘ ʢʦʿʘ ʿʝ ʧʦ ˁʠʭʦʚʦʤ ʤʠʰˀʝˁʫ ʚʝʟʘʥʘ ʟʘ ʥʘʚʝʜʝʥʫ ʩʠʪʫʘʮʠʿʫ. ʇʨʠ ʪʦʤʝ ʤʝʹʫ ʜʘʪʠʤ 

ʦʜʛʦʚʦʨʠʤʘ ʥʘ ʩʚʠʤ ʧʠʪʘˁʠʤʘ ʧʦʩʪʦʿʠ ʧʦʚʝʟʘʥʦʩʪ ʚʨʩʪʝ ʦʙʿʘʰˁʝˁʘ (ʥʘʫʯʥʦ, ʘʣʪʝʨʥʘʪʠʚʥʘ 

ʢʦʥʮʝʧʮʠʿʘ ʠ ʦʩʪʘʣʠ ʦʜʛʦʚʦʨʠ) ʠ ʦʧʠʩʘʥʝ ʩʠʪʫʘʮʠʿʝ (ʨʝʣʝʚʘʥʪʥʦ ʠʩʢʫʩʪʚʦ; ʤʦʛʫ˂ʝ, ʘʣʠ ʟʘ 

ʜʘʪʠ ʟʘʜʘʪʘʢ ʥʝʨʝʣʝʚʘʥʪʥʦ ʠʩʢʫʩʪʚʦ ʠ ʥʝʤʦʛʫ˂ʝ ʠʩʢʫʩʪʚʦ). 

ʈʝʣʝʚʘʥʪʘ ʠʩʢʫʩʪʚʘ, ʥʘʚʦʹʝʥʘ ʧʨʝ ʩʚʝʛʘ ʦʜ ʩʪʨʘʥʝ ʫʯʝʥʠʢʘ ʩʘ ʥʘʫʯʥʠʤ ʦʙʿʘʰˁʝˁʠʤʘ, 

ʟʘʩʪʫʧˀʝʥʠʿʘ ʩʫ ʦʜ ʦʩʪʘʣʠʭ ʫ ʟʘʜʘʮʠʤʘ 1. ɺʝʣʠʢʝ ʠ ʪʝʰʢʝ ʩʪʚʘʨʠ ʪʦʥʫ, ʘ ʤʘʣʝ ʠ ʣʘʢʝ 

ʧʣʠʚʘʿʫ, 4. ʈʘʚʥʝ ʩʪʚʘʨʠ ʧʣʠʚʘʿʫ, 5. ʆʰʪʨʘ ʠʚʠʮʘ ʧʨʝʜʤʝʪʘ ʯʠʥʠ ʜʘ ʦʥ ʧʦʪʦʥʝ, 8. 

ɼʦʧʫˁʘʚʘˁʝ ʤʘʪʝʨʠʿʘʣʦʤ ʢʦʿʠ ʧʣʠʚʘ ʧʦʤʘʞʝ ʪʝʰʢʠʤ ʩʪʚʘʨʠʤʘ ʜʘ ʧʣʠʚʘʿʫ ʠ 9. ɺʝʣʠʢʘ 

ʢʦʣʠʯʠʥʘ ʚʦʜʝ ʯʠʥʠ ʜʘ ʩʪʚʘʨʠ ʧʣʠʚʘʿʫ. ʇʨʠ ʪʦʤʝ, ʫ ʯʝʪʚʨʪʦʤ ʟʘʜʘʪʢʫ ʙʨʦʿ ʨʝʣʝʚʘʥʪʥʠʭ 

ʠʩʢʫʩʪʘʚʘ ʩʘʤʦ ʿʝ ʟʘ ʥʠʿʘʥʩʫ ʚʝ˂ʠ ʦʜ ʙʨʦʿʘ ʥʝʤʦʛʫ˂ʠʭ, ʜʦʢ ʩʝ ʜʝʚʝʪʠ ʟʘʜʘʪʘʢ ʠʩʪʠʯʝ ʢʘʦ 

ʦʥʘʿ ʫ ʢʦʤʝ ʩʫ ʫʯʝʥʠʮʠ ʥʘʿʚʠʰʝ ʥʘʚʦʜʠʣʠ ʨʝʣʝʚʘʥʪʥʘ ʠʩʢʫʩʪʘʚʘ. 

ʄʦʛʫ˂ʘ, ʘʣʠ ʟʘ ʜʘʪʠ ʟʘʜʘʪʘʢ ʥʝʨʝʣʝʚʘʥʪʥʘ ʠʩʢʫʩʪʚʘ ʟʘʩʪʫʧˀʝʥʠʿʘ ʩʫ ʫ ʦʜʥʦʩʫ ʥʘ ʦʩʪʘʣʝ 

ʦʜʛʦʚʦʨʝ ʫ ʪʨʠ ʩʝʛʤʝʥʪʘ ʜʠʿʘʛʥʦʩʪʠʯʢʦʛ ʪʝʩʪʘ: 

ɼʨʫʛʠ ʟʘʜʘʪʘʢ - ʫʯʝʥʠʮʠ ʧʦʩʤʘʪʨʘʿʫ ʜʚʝ ʢʫʛʣʝ ʿʝʜʥʘʢʝ ʤʘʩʝ ʠ ʟʘʧʨʝʤʠʥʝ, ʫʟ ʥʘʧʦʤʝʥʫ ʜʘ 

ʿʝ ʿʝʜʥʘ ʦʜ Ăʧʫʥʦʛñ ʤʘʪʝʨʠʿʘʣʘ, ʜʦʢ ʜʨʫʛʘ ʫ ʩʨʝʜʠʥʠ ʩʘʜʨʞʠ ʧʨʦʩʪʦʨ ʠʩʧʫˁʝʥ ʚʘʟʜʫʭʦʤ. 

ɺʝʨʦʚʘʪʥʦ ʦʙʨʘ˂ʘʿʫ˂ʠ ʧʘʞˁʫ ʩʘʤʦ ʥʘ ʩʢʠʮʫ, ʘʣʠ ʥʝ ʠ ʥʘ ʥʘʧʦʤʝʥʝ ʫ ʩʘʤʦʤ ʪʝʢʩʪʫ, 

ʫʯʝʥʠʮʠ ʦʧʠʩʫʿʫ ʧʨʠʤʝʨʝ ʫ ʢʦʿʠʤʘ Ăʚʦʜʘ ʫʣʘʟʠñ ʫ ʧʨʝʜʤʝʪ ʫʩʣʝʜ ʯʝʛʘ ʦʥ ʪʦʥʝ. ʅʘ ʧʨʠʤʝʨ: 

Ăʇʣʘʩʪʠʯʥʘ ʬʣʘʰʘ ʧʣʠʚʘ, ʘʣʠ ʘʢʦ ʩʝ ʥʘʧʫʥʠ ʚʦʜʦʤ ʦʥʘ ˂ʝ ʧʦʪʦʥʫʪʠ.ñ ʆʚʦ ʿʝ ʟʘʜʘʪʘʢ ʢʦʿʠ 

ʩʝ ʫʙʝʜˀʠʚʦ ʠʩʪʠʯʝ ʟʘʩʪʫʧˀʝʥʦʰ˂ʫ ʤʦʛʫ˂ʠʭ, ʘʣʠ ʥʝʨʝʣʝʚʘʥʪʥʠʭ ʠʩʢʫʩʪʘʚʘ. ɹʣʠʟʫ ʿʝʜʥʝ 

ʧʝʪʠʥe ʠʩʧʠʪʠʚʘʥʠʭ ʫʯʝʥʠʢʘ ʥʘʚʝʣʦ ʿʝ ʧʨʠʤʝʨʝ ʢʦʿʠ ʩʫ ʦʜʨʘʟ ʩʥʘʞʥʦʛ ʫʪʠʮʘʿʘ 

ʩʚʘʢʦʜʥʝʚʥʦʛ ʠʩʢʫʩʪʚʘ ʠ ʫʿʝʜʥʦ ʥʝʨʘʟʫʤʝʚʘˁʘ ʩʤʠʩʣʘ ʛʫʩʪʠʥʝ ʪʝʣʘ. ʈʘʜʠ ʩʝ ʧʨʝ ʩʚʝʛʘ ʦ 

ʫʯʝʥʠʮʠʤʘ ʢʦʜ ʢʦʿʠʭ ʿʝ ʧʨʠʩʫʪʥʘ ʢʦʥʮʝʧʮʠʿʘ ʜʘ ʧʨʝʜʤʝʪʠ ʢʦʿʠ ʫ ʩʝʙʠ ʠʤʘʿʫ ʚʘʟʜʫʭʘ ʥʝ 

ʤʦʛʫ ʧʦʪʦʥʫʪʠ. 

ʊʨʝ˂ʠ ʟʘʜʘʪʘʢ - ʦʜʣʠʢʫʿʝ ʩʝ ʤʘʣʠʤ ʙʨʦʿ ʥʘʚʝʜʝʥʠʭ ʠʩʢʫʩʪʘʚʘ, ʤʝʹʫ ʢʦʿʠʤʘ ʩʫ 

ʥʘʿʟʘʩʪʫʧˀʝʥʠʿʘ ʤʦʛʫ˂ʘ, ʘʣʠ ʟʘ ʜʘʪʠ ʟʘʜʘʪʘʢ ʥʝʨʝʣʝʚʘʥʪʥʘ ʠʩʢʫʩʪʚʘ. ʅʘ ʧʨʠʤʝʨ: Ăɹʨʦʜ ˂ʝ 

ʧʦʪʦʥʫʪʠ ʢʘʜʘ ʩʝ ʥʘʧʫʥʠ ʚʦʜʦʤñ, ʤʘʜʘ ʩʝ ʧʨʝʜʤʝʪ ʩʢʠʮʠʨʘʥ ʠ ʦʧʠʩʘʥ ʫ ʟʘʜʘʪʢʫ ʥʝ ʤʦʞʝ 

Ăʥʘʧʫʥʠʪʠñ ʚʦʜʦʤ. ʆʚʘʢʚʘ ʠʩʢʫʩʪʚʘ ʥʘʚʦʜʠʣʠ ʩʫ ʫʯʝʥʠʮʠ ʩʘ ʘʣʪʝʨʥʘʪʠʚʥʦʤ ʢʦʥʮʝʧʮʠʿʦʤ 

ʜʘ ʪʝʣʘ ʩʘ ʰʫʧˀʠʥʘʤʘ ʫʚʝʢ ʪʦʥʫ, ʘʣʠ ʠ ʫʯʝʥʠʮʠ ʢʦʿʠ ʩʫ ʩʘʤʦ ʦʜʘʙʨʘʣʠ ʧʦʛʨʝʰʘʥ ʦʜʛʦʚʦʨ 

ʙʝʟ ʦʙʨʘʟʣʦʞʝˁʘ, ʧʘ ʯʘʢ ʠ ʜʚʘ ʫʯʝʥʠʢʘ ʢʦʿʠ ʩʫ ʜʘʣʠ ʥʘʫʯʥʦ ʦʙʿʘʰˁʝˁʝ ʢʦʿʝ ʫʢˀʫʯʫʿʝ 

ʥʘʚʦʹʝˁʝ ʦʜʥʦʩʘ ʛʫʩʪʠʥʝ ʪʝʣʘ ʠ ʪʝʯʥʦʩʪʠ, ʰʪʦ ʦʧʝʪ ʫʢʘʟʫʿʝ ʥʘ ʩʥʘʞʘʥ ʫʪʠʮʘʿ ʦʜʨʝʹʝʥʠʭ 

ʠʩʢʫʩʪʘʚʘ ʫʯʝʥʠʢʘ. 

ʉʝʜʤʠ ʟʘʜʘʪʘʢ - ʥʘʿʚʝ˂ʠ ʙʨʦʿ ʫʯʝʥʠʢʘ ʨʘʟʤʘʪʨʘ ʩʘʤʦ ʜʘ ʣʠ ʿʝ ʪʝʣʦ ʦʜ ʯʚʨʩʪʦʛ ʠʣʠ ʤʝʢʦʛ 

ʤʘʪʝʨʠʿʘʣʘ, ʥʝ ʫʟʠʤʘʿʫ˂ʠ ʫ ʦʙʟʠʨ ʜʘ ʩʫ ʫ ʧʠʪʘˁʫ ʪʝʣʘ ʿʝʜʥʘʢʝ ʟʘʧʨʝʤʠʥʝ, ʘʣʠ ʠ ʤʘʩʝ. ʅʘ 

ʧʨʠʤʝʨ: Ăɸʢʦ ʠʤʘʤʦ ʜʚʝ ʢʫʛʣʝ ʿʝʜʥʘʢʝ ʚʝʣʠʯʠʥʝ, ʿʝʜʥʫ ʦʜ ʛʚʦʞʹʘ, ʘ ʜʨʫʛʫ ʦʜ ʧʘʧʠʨʘ, 
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ʦʜʤʘʭ ˂ʝ ʧʦʪʦʥʫʪʠ ʩʘʤʦ ʛʚʦʟʜʝʥʘ.ñ ʆʚʘʢʚʝ ʧʨʠʤʝʨʝ ʥʘʚʦʜʝ ʧʨʝ ʩʚʝʛʘ ʫʯʝʥʠʮʠ ʢʦʜ ʢʦʿʠʭ ʩʝ 

ʿʘʚˀʘ ʠʩʧʠʪʠʚʘʥʘ ʘʣʪʝʨʥʘʪʠʚʥʘ ʢʦʥʮʝʧʮʠʿʘ ʦ ʫʪʠʮʘʿʫ ʯʚʩʪʠʥʝ ʪʝʣʘ ʥʘ ʧʣʠʚʘˁʝ ʠ ʪʦˁʝˁʝ. 

ʆʩʠʤ ʪʦʛʘ, ʫ ʰʝʩʪʦʤ ʟʘʜʘʪʢʫ ʥʘʿʚʝ˂ʠ ʿʝ ʙʨʦʿ ʥʝʤʦʛʫ˂ʠʭ ʠʩʢʫʩʪʘʚʘ ʥʘʚʝʜʝʥʠʭ ʦʜ ʩʪʨʘʥʝ 

ʫʯʝʥʠʢʘ ʩʘ ʘʣʪʝʨʥʘʪʠʚʥʦʤ ʢʦʥʮʝʧʮʠʿʦʤ ʜʘ ʧʨʝʜʤʝʪʠ ʫ ʭʦʨʠʟʦʥʘʪʘʣʥʦʤ ʧʦʣʦʞʘʿʫ ʧʣʠʚʘʿʫ ʘ 

ʫ ʚʝʨʪʠʢʘʣʥʦʤ ʪʦʥʫ. ʅʘ ʧʨʠʤʝʨ: Ăʆʣʦʚʢʘ ʧʣʠʚʘ ʥʘ ʚʦʜʠ, ʘʣʠ ʘʢʦ ʿʝ ʩʪʘʚʠʤʦ ʫʩʧʨʘʚʥʦ ʦʥʘ 

˂ʝ ʧʦʪʦʥʫʪʠ.ñ ɼʝʩʝʪʠ ʟʘʜʘʪʘʢ ʿʝ ʟʘʜʘʪʘʢ ʩʘ ʥʘʿʤʘˁʝ ʥʘʚʝʜʝʥʠʭ ʠʩʢʫʩʪʘʚʘ, ʘ ʚʝ˂ʠʥʘ ʿʝ 

ʥʝʤʦʛʫ˂ʘ, ʥʘ ʧʨʠʤʝʨ: Ăɸʢʦ ʢʘʤʝʥʯʠ˂ ʧʨʦʧʘʜʘ ʢʨʦʟ ʚʦʜʫ, ʟʘʫʩʪʘʚʠ˂ʝ ʩʝ ʫ ʫˀʫ ʧʦʰʪʦ ʿʝ ʦʥʦ 

ʣʝʧˀʠʚʦ ʠ ʛʫʩʪʦ.ñ 

ɸʢʦ ʩʫʤʠʨʘʤʦ ʨʝʟʫʣʪʘʪʝ ʧʨʝʪʭʦʜʥʦ ʠʟʥʝʪʠʭ ʘʥʘʣʠʟʘ ʦ ʟʘʩʪʫʧˀʝʥʦʩʪʠ ʨʘʟʣʠʯʠʪʠʭ 

ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʦ ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ ʪʝʣʘ ʢʦʜ ʫʯʝʥʠʢʘ ʩʝʜʤʦʛ ʨʘʟʨʝʜʘ 

ʥʝʧʦʩʨʝʜʥʦ ʧʨʝ ʨʝʘʣʠʟʘʮʠʿʝ ʥʘʩʪʘʚʝ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ, ˁʠʭʦʚʦʿ 

ʧʦʚʝʟʘʥʦʩʪʠ ʩʘ ʩʪʝʧʝʥʦʤ ʢʦʛʥʠʪʠʚʥʦʛ ʨʘʟʚʦʿʘ ʠ ʚʨʩʪʘʤʘ ʩʚʘʢʦʜʥʝʚʥʠʭ ʠʩʢʫʩʪʘʚʘ ʦ 

ʠʩʧʠʪʠʚʘʥʠʤ ʬʝʥʦʤʝʥʠʤʘ, ʤʦʞʝ ʩʝ ʟʘʢˀʫʯʠʪʠ: 

¶ ɸʣʪʝʨʥʘʪʠʚʥʝ ʢʦʥʮʝʧʮʠʿʝ ʦ ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ ʪʝʣʘ ʰʠʨʦʢʦ ʩʫ ʟʘʩʪʫʧˀʝʥʝ ʢʦʜ 

ʠʩʧʠʪʠʚʘʥʠʭ ʫʯʝʥʠʢʘ ʩʝʜʤʦʛ ʨʘʟʨʝʜʘ ʦʩʥʦʚʥʝ ʰʢʦʣʝ ʥʝʧʦʩʨʝʜʥʦ ʧʨʝ ʨʝʘʣʠʟʘʮʠʿʝ 

ʥʘʩʪʘʚʝ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ. ɼʘʣʝʢʦ ʩʫ ʜʦʤʠʥʘʥʪʥʠʿʝ ʫ ʦʜʥʦʩʫ 

ʥʘ ʥʘʫʯʥʘ ʦʙʿʘʰˁʝˁʘ ʟʘʩʥʦʚʘʥʘ ʥʘ ʥʘʚʦʹʝˁʫ ʦʜʥʦʩʘ ʛʫʩʪʠʥʝ ʪʝʣʘ ʠ ʪʝʯʥʦʩʪʠ, ʘ 

ʯʝʩʪʦ ʠ ʫ ʦʜʥʦʩʫ ʥʘ ʦʩʪʘʣʝ ʚʨʩʪʝ ʫʯʝʥʠʯʢʠʭ ʦʜʛʦʚʦʨʘ (ʧʦʛʨʝʰʥʝ ʦʜʛʦʚʦʨʝ ʠʣʠ 

ʦʜʛʦʚʦʨʝ ʙʝʟ ʦʙʨʘʟʣʦʞʝˁʘ). ʆʚʘʿ ʨʝʟʫʣʪʘʪ ʫ ʩʢʣʘʜʫ ʿʝ ʩʘ ʥʘʣʘʟʠʤʘ ʩʪʫʜʠʿʘ ʢʦʿʠ 

ʧʦʢʘʟʫʿʫ ʚʝʣʠʢʫ ʟʘʩʪʫʧˀʝʥʦʩʪ ʫʯʝʥʠʯʢʠʭ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʦ ʧʣʠʚʘˁʫ ʠ 

ʪʦˁʝˁʫ ʪʝʣʘ (Gang, 1995; Hardy et al. 2006; Tomita, 2008; Yin, Tomita & Shavelson, 

2008; Yin, Tomita & Shavelson 2013). 

¶ ʋʪʚʨʹʝʥʦ ʿʝ ʜʘ ʧʦʩʪʦʿʠ ʫʤʝʨʝʥʘ ʧʦʟʠʪʠʚʥʘ ʢʦʨʝʣʘʮʠʿʘ ʠʟʤʝʹʫ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ 

ʥʘ ʪʝʩʪʫ ʬʦʨʤʘʣʥʠʭ ʦʧʝʨʘʮʠʿʘ ʠ ʧʦʩʪʠʛʥʫ˂ʘ ʥʘ ʫʚʦʜʥʦʤ ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ ʪʝʩʪʫ, ʘ 

ʦʚʘʿ ʨʝʟʫʣʪʘʪ ʤʦʞʝ ʙʠʪʠ ʩʭʚʘ˂ʝʥʠ ʢʘʦ ʜʦʜʘʪʥʠ ʩʠʛʥʘʣ ʟʘ ʥʘʩʪʘʚʥʠʢʝ ʜʘ ʩʚʦʿʝ 

ʠʥʪʝʨʚʝʥʮʠʿʝ ʧʨʠʤʝʨʝ ʫʯʝʥʠʮʠʤʘ ʨʘʟʣʠʯʠʪʠʭ ʩʧʦʩʦʙʥʦʩʪʠ.  

ʆʩʠʤ ʪʦʛʘ, ʧʦʢʘʟʘʣʦ ʩʝ ʜʘ ʩʫ ʥʝʢʝ ʘʣʪʝʨʥʘʪʠʚʥʝ ʢʦʥʮʝʧʮʠʿʝ ʰʠʨʦʢʦ ʟʘʩʪʫʧˀʝʥʝ ʢʦʜ 

ʫʯʝʥʠʢʘ ʙʝʟ ʦʙʟʠʨʘ ʥʘ ˁʠʭʦʚ ʢʦʛʥʠʪʠʚʥʠ ʥʠʚʦ, ʰʪʦ ʟʥʘʯʠ ʜʘ ʫʧʨʘʚʦ ʪʝ 

ʢʦʥʮʝʧʪʫʘʣʥʝ ʧʨʦʤʝʥʝ ʤʦʛʫ ʙʠʪʠ ʧʦʩʝʙʥʦ ʠʟʘʟʦʚʘʥ ʟʘʜʘʪʘʢ ʢʘʢʦ ʟʘ ʫʯʝʥʠʢʝ, ʪʘʢʦ ʠ 

ʟʘ ʥʘʩʪʘʚʥʠʢʘ ʢʦʿʠ ʤʦʨʘ ʧʨʠʤʝʥʠʪʠ ʘʜʝʢʚʘʪʥʫ ʥʘʩʪʘʚʥʫ ʩʪʨʘʪʝʛʠʿʫ. ʈʝʯ ʿʝ ʦ 

ʘʣʪʝʨʥʘʪʠʚʥʠʤ ʢʦʥʮʝʧʮʠʿʘʤʘ: ʇʨʝʜʤʝʪʠ ʢʦʿʠ ʠʤʘʿʫ ʚʘʟʜʫʭʘ ʫ ʩʝʙʠ ʫʚʝʢ ʧʣʠʚʘʿʫ; 

ʐʫʧˀʝ ʩʪʚʘʨʠ ʪʦʥʫ; ʇʨʝʜʤʝʪ ʫ ʚʝʨʪʠʢʘʣʥʦʤ ʧʦʣʦʞʘʿʫ ʪʦʥʝ, ʘ ʫ ʭʦʨʠʟʦʥʪʘʣʥʦʤ 

ʧʣʠʚʘ ʠ ʇʨʝʜʤʝʪʠ ʦʜ ʪʚʨʜʦʛ ʤʘʪʝʨʠʿʘʣʘ ʪʦʥʫ, ʘ ʦʜ ʤʝʢʦʛ ʧʣʠʚʘʿʫ. 

¶ ɼʦʙʠʿʝʥʠ ʨʝʟʫʣʪʘʪʠ ʧʦʪʚʨʹʫʿʫ ʥʘʣʘʟʝ ʩʪʫʜʠʿʘ ʦ ʩʣʦʞʝʥʦʩʪʠ ʢʦʥʮʝʧʪʘ ʛʫʩʪʠʥʝ 

(Perkins & Grotzer, 2005; Xu & Clarke, 2012). ɿʥʘʯʘʿʘʥ ʧʨʦʮʝʥʘʪ ʫʯʝʥʠʢʘ ʧʦʢʘʟʘʦ ʿʝ 

ʜʘ ʠʤʘ ʧʨʦʙʣʝʤ ʩʘ ʨʘʟʫʤʝʚʘˁʝʤ ʧʦʿʤʘ ʛʫʩʪʠʥʝ ʪʝʣʘ, ʢʘʦ ʠ ʩʘ ʥʝʜʦʚʦˀʥʠʤ 
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ʨʘʟʣʠʢʦʚʘˁʝʤ ʛʫʩʪʠʥʝ ʦʜ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʝʣʘ ʢʦʿʝ ʩʫ ʜʦʩʪʫʧʥʠʿʝ ʥʝʧʦʩʨʝʜʥʦʤ 

ʦʧʘʞʘˁʫ, ʢʘʦ ʰʪʦ ʩʫ ʪʚʨʜʦ˂ʘ ʠʣʠ ʣʝʧˀʠʚʦʩʪ, ʠʘʢʦ ʩʫ ʪʦʢʦʤ ʰʝʩʪʦʛ ʨʘʟʨʝʜʘ ʫʯʠʣʠ ʦ 

ʦʚʦʤ ʧʦʿʤʫ.  

ʊʘʢoʹʝ, ʧʦʩʪʦʿʠ ʤʦʛʫ˂ʥʦʩʪ ʜʘ ʫʩʚʘʿʘˁʝ ʥʘʫʯʥʦʛ ʢʦʥʮʝʧʪʘ ʛʫʩʪʠʥʝ ʟʘʭʪʝʚʘ ʚʠʰʠ 

ʥʠʚʦ ʢʦʛʥʠʪʠʚʥʦʛ ʨʘʟʚʦʿʘ, ʙʫʜʫ˂ʠ ʜʘ ʥʘ ʦʚʦʤ ʫʟʨʘʩʪʫ ʿʦʰ ʫʚʝʢ ʪʨʘʿʝ ʨʘʟʚʦʿ 

ʬʦʨʤʘʣʥʠʭ ʦʧʝʨʘʮʠʿʘ (Stepanoviĺ, 2007; Shayer et al. 1992; Mwamwenda, 1999; 

Hawkins, 2001).  

ʀʟʥʝʪʠ ʨʝʟʫʣʪʘʪʠ ʩʫ ʿʦʰ ʿʝʜʘʥ ʜʦʢʘʟ ʫ ʧʨʠʣʦʛ ʪʝʟʝ ʜʘ ʘʣʪʝʨʥʘʪʠʚʥʝ ʢʦʥʮʝʧʮʠʿʝ 

ʤʦʛʫ ʙʠʪʠ ʚʝʦʤʘ ʦʪʧʦʨʥʝ ʥʘ ʰʢʦʣʩʢʦ ʫʯʝˁʝ (ɸʥʪʠ˂, 2007; Chinn & Malhotra, 2002; 

Duit 2009; Fleer, 2009; Krsnik, 2001; Smith, diSessa & Roschelle, 1993), ʰʪʦ ʫʢʘʟʫʿʝ 

ʥʘ ʚʘʞʥʦʩʪ ʥʘʩʪʘʚʥʠʯʢʦʛ ʧʦʩʨʝʜʦʚʘˁʘ ʫ ʢʦʥʩʪʨʫʢʮʠʿʠ ʥʘʫʯʥʠʭ ʧʦʿʤʦʚʘ. 

¶ ʈʝʟʫʣʪʘʪʠ ʠʩʧʠʪʠʚʘˁʘ ʚʨʩʪʝ ʫʯʝʥʠʯʢʠʭ ʠʩʢʫʩʪʘʚʘ ʧʦʚʝʟʘʥʠʭ ʩʘ ʢʦʥʮʝʧʪʠʤʘ ʦ 

ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ ʪʝʣʘ ʧʦʢʘʟʫʿʫ ʜʘ ʥʘ ʩʚʠʤ ʟʘʜʘʮʠʤʘ ʜʠʿʘʛʥʦʩʪʠʯʢʦʛ ʪʝʩʪʘ ʧʦʩʪʦʿʠ 

ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʧʦʚʝʟʘʥʦʩʪ ʨʘʟʣʠʯʠʪʠʭ ʢʘʪʝʛʦʨʠʿʘ ʫʯʝʥʠʯʢʠʭ ʦʜʛʦʚʦʨʘ 

(ʥʘʫʯʥʝ ʢʦʥʮʝʧʮʠʿʝ, ʘʣʪʝʨʥʘʪʠʚʥʝ ʢʦʥʮʝʧʮʠʿʝ, ʧʦʛʨʝʰʥʠ ʠ ʥʝʦʙʨʘʟʣʦʞʝʥʠ 

ʦʜʛʦʚʦʨʠ) ʩʘ ʚʨʩʪʦʤ ʥʘʚʝʜʝʥʠʭ ʩʚʘʢʦʜʥʝʚʥʠʭ ʠʩʢʫʩʪʘʚʘ ʦ ʧʦʿʘʚʘʤʘ ʧʣʠʚʘˁʘ ʠ 

ʪʦˁʝˁʘ ʪʝʣʘ (ʤʦʛʫ˂ʝ ʠ ʨʝʣʝʚʘʥʪʥʦ ʠʩʢʫʩʪʚʦ, ʤʦʛʫ˂ʝ ʠ ʥʝʨʝʣʝʚʘʥʪʥʦ ʠʩʢʫʩʪʚʦ, 

ʥʝʤʦʛʫ˂ʝ ʠʩʢʫʩʪʚʦ ʠ ʙʝʟ ʠʩʢʫʩʪʚʘ). ʀʧʘʢ, ʥʘ ʩʚʠʤ ʟʘʜʘʮʠʤʘ ʚʝ˂ʠʥʘ ʫʯʝʥʠʢʘ ʥʠʿʝ 

ʙʠʣʘ ʫ ʤʦʛʫ˂ʥʦʩʪʠ ʜʘ ʦʧʠʰʝ ʩʚʦʿʘ ʩʚʘʢʦʜʥʝʚʥʘ ʠʩʢʫʩʪʚʘ. 

ʆʚʦ ʥʝʜʚʦʩʤʠʩʣʝʥʦ ʫʢʘʟʫʿʝ ʥʘ ʚʘʞʥʦʩʪ ʨʘʟʚʠʿʘˁʘ ʥʘʩʪʘʚʥʠʭ ʩʪʨʘʪʝʛʠʿʘ ʢʦʿʠʤʘ ʩʝ 

ʘʢʪʠʚʠʨʘʿʫ ʨʝʣʝʚʘʥʪʘ ʩʚʘʢʦʜʥʝʚʥʘ ʠʩʢʫʩʪʚʘ ʫʯʝʥʠʢʘ ʫʟ ʦʙʝʟʙʝʹʠʚʘˁʝ ʧʨʠʣʠʢʘ ʟʘ 

ʩʫʧʨʦʪʩʪʘʚˀʘˁʝ ʘʣʪʝʨʥʘʪʠʚʥʠʤ ʢʦʥʮʝʧʮʠʿʘʤʘ ʢʨʦʟ ʧʨʘʢʪʠʯʥʝ ʘʢʪʠʚʥʦʩʪʠ (Gang, 

1995). ʆʩʠʤ ʪʦʛʘ, ʿʘʩʥʦ ʿʝ ʜʘ ʧʦʩʪʦʿʠ ʧʦʪʨʝʙʘ ʟʘ ʟʘʜʘʮʠʤʘ ʢʦʿʠ ʧʦʜʩʪʠʯʫ 

ʚʝʨʙʘʣʠʟʘʮʠʿʫ ʫʯʝʥʠʯʢʠʭ ʠʩʢʫʩʪʘʚʘ, ʩʪʘʚʦʚʘ ʠ ʩʪʝʯʝʥʠʭ ʟʥʘˁʘ (Radovanoviĺ & 

Sliġko, 2014a). 
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4.2. ʇʦʨʝʹʝˁʝ ʥʘʧʨʝʪʢʘ ʫʯʝʥʠʢʘ ʢʦʥʪʨʦʣʥʝ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʨʫʧʝ ʥʘ 

ʟʘʚʨʰʥʦʤ ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ ʪʝʩʪʫ ʫ ʦʜʥʦʩʫ ʥʘ ʫʚʦʜʥʠ 

ʆʩʥʦʚʥʠ ʟʘʜʘʪʘʢ ʫ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ ʦʜʥʦʩʠ ʩʝ ʥʘ ʧʦʨʝʹʝˁʝ ʥʘʧʨʝʜʦʚʘˁʘ ʫʯʝʥʠʢʘ 

ʢʦʥʪʨʦʣʥʝ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʨʫʧʝ ʥʘ ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ ʪʝʩʪʫ ʦ ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ ʪʝʣʘ 

ʥʘʢʦʥ ʨʝʘʣʠʟʦʚʘʥʝ ʥʘʩʪʘʚʝ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ ʫ ʦʜʥʦʩʫ ʥʘ ʫʚʦʜʥʠ 

ʪʝʩʪ. ɼʦʜʘʪʥʦ, ʠʩʧʠʪʠʚʘʥʘ ʿʝ ʧʦʚʝʟʘʥʦʩʪʠ ʥʠʚʦʘ ʢʦʛʥʠʪʠʚʥʦʛ ʨʘʟʚʦʿʘ ʤʝʨʝʥʦʛ BLOT 

ʪʝʩʪʦʤ ʠ ʥʘʧʨʝʜʦʚʘˁʘ ʫʯʝʥʠʢʘ ʥʘ ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ ʪʝʩʪʫ ʠʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʢʦʤʧʣʝʢʩʥʦʩʪ ʦʚʝ 

ʢʦʥʮʝʧʪʫʘʣʥʝ ʧʨʦʤʝʥʝ.   

4.2.1. ʇʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʢʦʥʪʨʦʣʥʝ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʨʫʧʝ ʥʘ ʟʘʚʨʰʥʦʤ 

ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ ʪʝʩʪʫ 

ʅʘʿʧʨʝ ʩʫ ʠʟʨʘʯʫʥʘʪʝ ʬʨʝʢʚʝʥʮʠʿʝ ʠ ʧʨʦʮʝʥʪʠ ʨʘʟʣʠʯʠʪʠʭ ʢʘʪʝʛʦʨʠʿʘ ʫʯʝʥʠʯʢʠʭ ʦʜʛʦʚʦʨʘ 

ʟʘ ʩʚʘʢʠ ʟʘʜʘʪʘʢ ʥʘ ʟʘʚʨʰʥʦʤ ʜʠʿʘʛʥʦʩʪʠʯʢʦʛʦʤ ʪʝʩʪʫ, ʘ ʨʝʟʫʣʪʘʪʠ ʩʫ ʧʨʠʢʘʟʘʥʠ ʫ ʪʘʙʝʣʠ 

13. ʈʘʜʠ ʫʧʦʨʝʹʠʚʘˁʘ ʟʘʩʪʫʧˀʝʥʦʩʪʠ ʨʘʟʣʠʯʠʪʠʭ ʢʘʪʝʛʦʨʠʿʘ ʫʯʝʥʠʯʢʠʭ ʦʜʛʦʚʦʨʘ ʥʘ 

ʩʚʘʢʦʤ ʟʘʜʘʪʢʫ ʟʘʚʨʰʥʦʛ ʜʠʿʘʛʥʦʩʪʠʯʢʦʛ ʪʝʩʪʘ ʫ ʢʦʥʪʨʦʣʥʦʿ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ 

ʧʦʜʘʮʠ ʩʫ ʧʨʠʢʘʟʘʥʠ ʧʦʤʦ˂ʫ ʛʨʘʬʠʢʘ 3ɸ ʠ 3ɹ.  

ɸʥʘʣʠʟʦʤ ʧʦʜʘʪʘʢʘ ʦ ʟʘʩʪʫʧˀʝʥʦʩʪʠ ʨʘʟʣʠʯʠʪʠʭ ʢʘʪʝʛʦʨʠʿʘ ʫʯʝʥʠʯʢʠʭ ʦʜʛʦʚʦʨʘ ʥʘ 

ʟʘʚʨʰʥʦʤ ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ ʪʝʩʪʫ ʤʦʞʝ ʩʝ ʫʦʯʠʪʠ ʜʘ ʩʫ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʨʫʧʝ ʚʝʦʤʘ ʚʠʩʦʢʘ.  

ʆʢʦ 90% ʫʯʝʥʠʢʘ ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ ʜʘʣʦ ʿʝ ʥʘʫʯʥʘ ʦʙʿʘʰˁʝˁʘ ʥʘ ʰʝʩʪ ʟʘʜʘʪʘʢʘ:  

1. ɺʝʣʠʢʝ ʠ ʪʝʰʢʝ ʩʪʚʘʨʠ ʪʦʥʫ, ʘ ʤʘʣʝ ʠ ʣʘʢʝ ʧʣʠʚʘʿʫ (89.2%);  

3. ʐʫʧˀʝ ʩʪʚʘʨʠ ʪʦʥʫ (90.5%);  

4. ʈʘʚʥʝ ʩʪʚʘʨʠ ʧʣʠʚʘʿʫ (93.2%);  

5. ʆʰʪʨʘ ʠʚʠʮʘ ʧʨʝʜʤʝʪʘ ʯʠʥʠ ʜʘ ʦʥ ʧʦʪʦʥʝ (93.2%);  

6. ʇʨʝʜʤʝʪ ʫ ʚʝʨʪʠʢʘʣʥʦʤ ʧʦʣʦʞʘʿʫ ʪʦʥʝ, ʘ ʫ ʭʦʨʠʟʦʥʪʘʣʥʦʤ ʧʣʠʚʘ (94.6%) ʠ 

9. ɺʝʣʠʢʘ ʢʦʣʠʯʠʥʘ ʚʦʜʝ ʯʠʥʠ ʜʘ ʩʪʚʘʨʠ ʧʣʠʚʘʿʫ (87.8%).  

ʆʢʦ 80% ʫʯʝʥʠʢʘ ʜʘʣʦ ʿʝ ʥʘʫʯʥʘ ʦʙʿʘʰˁʝˁʘ ʥʘ ʪʨʠ ʟʘʜʘʪʢʘ:  

7. ʇʨʝʜʤʝʪʠ ʦʜ ʪʚʨʜʦʛ ʤʘʪʝʨʠʿʘʣʘ ʪʦʥʫ, ʘ ʦʜ ʤʝʢʦʛ ʧʣʠʚʘʿʫ (79.7%);  

8. ɼʦʧʫˁʘʚʘˁʝ ʤʘʪʝʨʠʿʘʣʦʤ ʢʦʿʠ ʧʣʠʚʘ ʧʦʤʘʞʝ ʪʝʰʢʠʤ ʩʪʚʘʨʠʤʘ ʜʘ ʧʣʠʚʘʿʫ 

(77.0%) ʠ 

10. ʃʝʧˀʠʚʘ ʪʝʯʥʦʩʪ ʯʠʥʠ ʜʘ ʩʪʚʘʨʠ ʧʣʠʚʘʿʫ (82.4%).  
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ʅʘʿʩʣʘʙʠʿʘ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʨʫʧʝ ʩʫ ʥʘ ʟʘʜʘʪʢʫ 2. ʇʨʝʜʤʝʪʠ ʢʦʿʠ 

ʠʤʘʿʫ ʚʘʟʜʫʭʘ ʫ ʩʝʙʠ ʫʚʝʢ ʧʣʠʚʘʿʫ ʛʜʝ ʿʝ 70.3% ʫʯʝʥʠʢʘ ʜʘʣʦ ʥʘʫʯʥʦ ʦʙʿʘʰˁʝˁʝ.  

ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʢʦʥʪʨʦʣʥʝ ʛʨʫʧʝ ʥʘ ʟʘʚʨʰʥʦʤ ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ ʪʝʩʪʫ 

ʟʥʘʯʘʿʥʦ ʩʫ ʩʣʘʙʠʿʘ.  

ʅʘʿʙʦˀʠ ʨʝʟʫʣʪʘʪʠ ʫ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ ʦʩʪʚʘʨʝʥʠ ʩʫ ʥʘ ʯʝʪʚʨʪʦʤ ʠ ʩʝʜʤʦʤ ʟʘʜʘʪʢʫ (ʈʘʚʥʝ 

ʩʪʚʘʨʠ ʧʣʠʚʘʿʫ ʠ ʇʨʝʜʤʝʪʠ ʦʜ ʪʚʨʜʦʛ ʤʘʪʝʨʠʿʘʣʘ ʪʦʥʫ, ʘ ʦʜ ʤʝʢʦʛ ʧʣʠʚʘʿʫ), ʛʜʝ ʿʝ ʫ ʦʙʘ 

ʩʣʫʯʘʿʘ ʦʢʦ ʿʝʜʥʘ ʪʨʝ˂ʠʥʘ ʫʯʝʥʠʢʘ (32.1%) ʜʘʣʘ ʥʘʫʯʥʘ ʦʙʿʘʰˁʝˁʘ.  

ʅʘ ʩʚʠʤ ʦʩʪʘʣʠʤ ʟʘʜʘʮʠʤʘ ʧʨʦʮʝʥʘʪ ʥʘʫʯʥʠʭ ʦʙʿʘʰˁʝˁʘ ʥʠʞʠ ʿʝ ʦʜ 30%, ʘ ʥʘ ʧʨʚʦʤ, 

ʪʨʝ˂ʝʤ ʠ ʦʩʤʦʤ ʟʘʜʘʪʢʫ ʯʘʢ ʿʝ ʥʠʞʠ ʦʜ 10% (ɺʝʣʠʢʝ ʠ ʪʝʰʢʝ ʩʪʚʘʨʠ ʪʦʥʫ, ʘ ʤʘʣʝ ʠ ʣʘʢʝ 

ʧʣʠʚʘʿʫ; ʐʫʧˀʝ ʩʪʚʘʨʠ ʪʦʥʫ; ɼʦʧʫˁʘʚʘˁʝ ʤʘʪʝʨʠʿʘʣʦʤ ʢʦʿʠ ʧʣʠʚʘ ʧʦʤʘʞʝ ʪʝʰʢʠʤ 

ʩʪʚʘʨʠʤʘ ʜʘ ʧʣʠʚʘʿʫ). 

ʂʘʜʘ ʿʝ ʫ ʧʠʪʘˁʫ ʟʘʩʪʫʧˀʝʥʦʩʪ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʥʘ ʟʘʚʨʰʥʦʤ ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ 

ʪʝʩʪʫ, ʨʘʟʣʠʢʝ ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʠ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ ʪʘʢʦʹʝ ʩʫ ʚʝʦʤʘ ʠʟʨʘʞʝʥʝ (ʛʨʘʬʠʢ 

3ɸ ʠ 3ɹ).  

ʋ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ ʚʝʦʤʘ ʤʘʣʠ ʙʨʦʿ ʫʯʝʥʠʢʘ ʥʘʚʦʜʠ ʦʙʿʘʰˁʝˁʘ ʢʦʿʘ ʫʢʘʟʫʿʫ ʥʘ 

ʧʨʠʩʫʩʪʚʦ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ, ʦʜ ʩʚʝʛʘ 1.4% ʥʘ ʧʨʚʦʤ, ʪʨʝ˂ʝʤ, ʧʝʪʦʤ ʠ ʜʝʚʝʪʦʤ 

ʟʘʜʘʪʢʫ (ɺʝʣʠʢʝ ʠ ʪʝʰʢʝ ʩʪʚʘʨʠ ʪʦʥʫ, ʘ ʤʘʣʝ ʠ ʣʘʢʝ ʧʣʠʚʘʿʫ; ʐʫʧˀʝ ʩʪʚʘʨʠ ʪʦʥʫ; ʆʰʪʨʘ 

ʠʚʠʮʘ ʧʨʝʜʤʝʪʘ ʯʠʥʠ ʜʘ ʦʥ ʧʦʪʦʥʝ ʠ ɺʝʣʠʢʘ ʢʦʣʠʯʠʥʘ ʚʦʜʝ ʯʠʥʠ ʜʘ ʩʪʚʘʨʠ ʧʣʠʚʘʿʫ) ʜʦ 

10.8% ʥʘ ʜʨʫʛʦʤ ʠ ʦʩʤʦʤ ʟʘʜʘʪʢʫ (ʇʨʝʜʤʝʪʠ ʢʦʿʠ ʠʤʘʿʫ ʚʘʟʜʫʭʘ ʫ ʩʝʙʠ ʫʚʝʢ ʧʣʠʚʘʿʫ ʠ 

ɼʦʧʫˁʘʚʘˁʝ ʤʘʪʝʨʠʿʘʣʦʤ ʢʦʿʠ ʧʣʠʚʘ ʧʦʤʘʞʝ ʪʝʰʢʠʤ ʩʪʚʘʨʠʤʘ ʜʘ ʧʣʠʚʘʿʫ).  

ʋ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ ʥʘʿʤʘˁʝ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʿʝ ʥʘ ʜʝʚʝʪʦʤ ʟʘʜʘʪʢʫ (ɺʝʣʠʢʘ 

ʢʦʣʠʯʠʥʘ ʚʦʜʝ ʯʠʥʠ ʜʘ ʩʪʚʘʨʠ ʧʣʠʚʘʿʫ), 15.4%, ʘ ʥʘʿʚʠʰʝ ʥʘ ʜʨʫʛʦʤ (ʇʨʝʜʤʝʪʠ ʢʦʿʠ ʠʤʘʿʫ 

ʚʘʟʜʫʭʘ ʫ ʩʝʙʠ ʫʚʝʢ ʧʣʠʚʘʿʫ), 44.9%. 

ʆʩʠʤ ʪʦʛʘ, ʫ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ ʙʨʦʿ ʦʜʛʦʚʦʨʘ ʙʝʟ ʦʙʨʘʟʣʦʞʝˁʘ ʿʝ ʚʠʩʦʢ. ʆʜ ʧʨʠʙʣʠʞʥʦ 

ʿʝʜʥʝ ʯʝʪʚʨʪʠʥʝ ʜʦ ʿʝʜʥʝ ʧʦʣʦʚʠʥʝ ʫʯʝʥʠʢʘ, ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʟʘʜʘʪʢʘ, ʜʘʿʝ ʦʜʛʦʚʦʨʝ ʙʝʟ 

ʙʠʣʦ ʢʘʢʚʦʛ ʦʙʨʘʟʣʦʞʝˁʘ. ʂʘʦ ʟʘʜʘʮʠ ʥʘ ʢʦʿʠʤʘ ʩʫ ʥʘʿʟʘʩʪʫʧˀʝʥʠʿʠ ʦʚʘʢʚʠ ʦʜʛʦʚʦʨʠ  

ʠʟʜʚʦʿʠʣʠ ʩʫ ʩʝ ʧʨʚʠ ʠ ʜʝʚʝʪʠ ʟʘʜʘʪʘʢ (ɺʝʣʠʢʝ ʠ ʪʝʰʢʝ ʩʪʚʘʨʠ ʪʦʥʫ, ʘ ʤʘʣʝ ʠ ʣʘʢʝ ʧʣʠʚʘʿʫ 

ʠ ɺʝʣʠʢʘ ʢʦʣʠʯʠʥʘ ʚʦʜʝ ʯʠʥʠ ʜʘ ʩʪʚʘʨʠ ʧʣʠʚʘʿʫ) ʩʘ 53.2% ʦʜʥʦʩʥʦ 46.2%, ʧʨʠ ʯʝʤʫ ʿʝ 

ʚʝ˂ʠʥʘ ʫʯʝʥʠʢʘ ʦʜʘʙʨʘʣʘ ʪʘʯʘʥ ʦʜʛʦʚʦʨ, ʘʣʠ ʥʠʿʝ ʫʤʝʣʘ ʜʘ ʥʘʧʠʰʝ ʦʙʨʘʟʣʦʞʝˁʝ. ʅʘ ʩʚʠʤ 

ʦʩʪʘʣʠʤ ʟʘʜʘʮʠʤʘ ʫ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ ʙʨʦʿ ʪʘʯʥʦ ʠ ʧʦʛʨʝʰʥʦ ʦʜʘʙʨʘʥʠʭ ʦʜʛʦʚʦʨʘ ʙʝʟ 

ʦʙʨʘʟʣʦʞʝˁʘ ʧʨʠʙʣʠʞʥʦ ʿʝ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʦʨʝʹʝʥ.  

ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ ʤʘʣʠ ʿʝ ʙʨʦʿ ʫʯʝʥʠʢʘ ʢʦʿʠ ʥʠʩʫ ʜʘʚʘʣʠ 

ʦʙʨʘʟʣʦʞʝˁʝ ʩʚʦʛ ʦʜʛʦʚʦʨʘ (ʦʜ ʥʘʿʤʘˁʝ 1.4% ʜʦ ʥʘʿʚʠʰʝ 10.8% ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʟʘʜʘʪʢʘ).  



162 

 

ʊɸɹɽʃɸ 13: ɿʘʩʪʫʧˀʝʥʦʩʪ ʯʝʪʠʨʠ ʢʘʪʝʛʦʨʠʿʝ ʫʯʝʥʠʯʢʠʭ ʦʜʛʦʚʦʨʘ ʥʘ ʟʘʚʨʰʥʦʤ ʪʝʩʪʫ ʦ ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ ʫ ʢʦʥʪʨʦʣʥʦʿ (ʂ) ʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ (ɽ) ʛʨʫʧʠ 

ɿʘʜʘʪʘʢ (ʪʠʧʦʚʠ 

ʘʣʪʝʨʥʘʪʠʚʥʠʭ 

ʢʦʥʮʝʧʮʠʿʘ) 

ʅʘʫʯʥʦ ʦʙʿʘʰˁʝˁʝ 
ɸʣʪʝʨʥʘʪʠʚʥʘ 

ʢʦʥʮʝʧʮʠʿʘ 
ʇʦʛʨʝʰʥʦ ʦʙʿʘʰˁʝˁʝ ɹʝʟ ʦʙʿʘʰˁʝˁa 

K E K E K E K E 

1. ɺʝʣʠʢʝ/ʪʝʰʢʝ ʩʪʚʘʨʠ 

ʪʦʥʫ,  ʤʘʣʝ/ ʣʘʢʝ ʧʣʠʚʘʿʫ 
6 (7.6%) 66 (89.2%) 26 (32.9%) 1 (1.4%) 5 (6.3%) 3 (4.1%) 42 (53.2%) 4 (5.4%) 

2. ʇʨʝʜʤʝʪʠ ʢʦʿʠ ʠʤʘʿʫ 

ʚʘʟʜʫʭʘ ʫ ʩʝʙʠ ʫʚʝʢ ʧʣʠʚʘʿʫ 
15 (19.2%) 52 (70.3%) 35 (44.9%) 8 (10.8%) 10 (12.8%) 9 (12.2%) 18 (23.1%) 5 (6.8%) 

3. ʐʫʧˀʝ ʩʪʚʘʨʠ ʪʦʥʫ 4 (5.1%) 67 (90.5%) 30 (38.5%) 1 (1.4%) 21 (26.9%) 2 (2.7%) 23 (29.5%) 4 (5.4%) 

4. ʈʘʚʥʝ ʩʪʚʘʨʠ ʧʣʠʚʘʿʫ 25 (32.1%) 69 (93.2%) 23 (29.5%) 2 (2.7%) 9 (11.5%) 1 (1.4%) 21 (26.9%) 2 (2.7%) 

5. ʆʰʪʨʘ ʠʚʠʮʘ ʧʨʝʜʤʝʪʘ 

ʯʠʥʠ ʜʘ ʦʥ ʧʦʪʦʥʝ 
17 (21.8%) 69 (93.2%) 22 (28.2%) 1 (1.4%) 10 (12.8%) 2 (2.7%) 29 (37.2%) 2 (2.7%) 

6. ʇʨʝʜʤʝʪ ʫ ʚʝʨʪʠʢʘʣʥʦʤ 

ʧʦʣʦʞʘʿʫ ʪʦʥʝ, ʘ ʫ 

ʭʦʨʠʟʦʥʪʘʣʥʦʤ ʧʣʠʚʘ 

19 (24.4%) 70 (94.6%) 20 (25.6%) 2 (2.7%) 16 (20.5%) 1 (1.4%) 23 (29.5%) 1 (1.4%) 

7. ʇʨʝʜʤʝʪʠ ʦʜ ʪʚʨʜʦʛ 

ʤʘʪʝʨʠʿʘʣʘ ʪʦʥʫ, ʘ ʦʜ ʤʝʢʦʛ 

ʧʣʠʚʘʿʫ 

25 (32.1%) 59 (79.7%) 29 (37.2%) 7 (9.5%) 5 (6.4%) 4 (5.4%) 19 (24.4%) 4 (5.4%) 

8. ɼʦʧʫˁʘʚʘˁʝ 

ʤʘʪʝʨʠʿʘʣʦʤ ʢʦʿʠ ʧʣʠʚʘ 

ʧʦʤʘʞʝ ʪʝʰʢʠʤ ʩʪʚʘʨʠʤʘ 

ʜʘ ʧʣʠʚʘʿʫ 

6 (7.7%) 57 (77.0%) 22 (28.2%) 8 (10.8%) 25 (32.1%) 4 (5.4%) 25 (32.1%) 5 (6.8%) 

9. ɺʝʣʠʢʘ ʢʦʣʠʯʠʥʘ ʚʦʜʝ 

ʯʠʥʠ ʜʘ ʩʪʚʘʨʠ ʧʣʠʚʘʿʫ 
18 (23.1%) 65 (87.8%) 12 (15.4%) 1 (1.4%) 12 (15.4%) 1 (1.4%) 36 (46.2%) 7 (9.5%) 

10. ʃʝʧˀʠʚʘ ʪʝʯʥʦʩʪ ʯʠʥʠ 

ʜʘ ʩʪʚʘʨʠ ʧʣʠʚʘʿʫ 
8 (10.4%) 61 (82.4%) 15 (19.5%) 2 (2.7%) 23 (29.9%) 3 (4.1%) 31 (40.3%) 8 (10.8%) 
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ʇʠʪʘˁʝ

ʅʘʫʯʥʦ ʦʙʿʘʰˁʝˁʝɸʣʪʝʨʥʘʪʠʚʥʘ ʢʦʥʮʝʧʮʠʿʘʇʦʛʨʝʰʥʦ ʦʙʿʘʰˁʝˁʝɹʝʟ ʦʙʿʘʰˁʝˁʘ
 

ɻʈɸʌʀʂ 3ɸ. ʇʦʨʝʹʝˁʝ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʢʦʥʪʨʦʣʥʝ (ʂ) ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ (ɽ) ʛʨʫʧʝ ʥʘ ʟʘʚʨʰʥʦʤ ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ ʪʝʩʪʫ ʦ ʧʣʠʚʘˁʫ 

ʠ ʪʦˁʝˁʫ ʪʝʣʘ ʥʘ ʟʘʜʘʮʠʤʘ 1-5. 
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ʅʘʫʯʥʦ ʦʙʿʘʰˁʝˁʝɸʣʪʝʨʥʘʪʠʚʥʘ ʢʦʥʮʝʧʮʠʿʘʇʦʛʨʝʰʥʦ ʦʙʿʘʰˁʝˁʝɹʝʟ ʦʙʿʘʰˁʝˁʘ
 

ɻʈɸʌʀʂ 3ɹ. ʇʦʨʝʹʝˁʝ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʢʦʥʪʨʦʣʥʝ (ʂ) ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ (ɽ) ʛʨʫʧʝ ʥʘ ʟʘʚʨʰʥʦʤ ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ ʪʝʩʪʫ ʦ ʧʣʠʚʘˁʫ ʠ 

ʪʦˁʝˁʫ ʥʘ ʟʘʜʘʮʠʤʘ 6-10.



165 

 

4.2.2. ʇʦʨʝʹʝˁʝ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʢʦʥʪʨʦʣʥʝ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʨʫʧʝ ʥʘ 

ʟʘʚʨʰʥʦʤ ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ ʪʝʩʪʫ ʫ ʦʜʥʦʩʫ ʥʘ ʫʚʦʜʥʠ 

ɸʢʦ ʫʧʦʨʝʜʠʤʦ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʢʦʥʪʨʦʣʥʝ ʛʨʫʧʝ ʥʘ ʫʚʦʜʥʦʤ ʠ ʟʘʚʨʰʥʦʤ 

ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ ʪʝʩʪʫ (ʛʨʘʬʠʢ 4ɸ ʠ 4ɹ), ʤʦʞʝ ʩʝ ʫʦʯʠʪʠ ʚʨʣʦ ʙʣʘʛ ʥʘʧʨʝʜʘʢ ʦʜ ʩʚʝʛʘ 

ʥʝʢʦʣʠʢʦ ʧʨʦʮʝʥʘʪʘ ʧʨʠʣʠʢʦʤ ʥʘʚʦʹʝˁʘ ʥʘʫʯʥʠʭ ʦʙʿʘʰˁʝˁʘ ʥʘ ʜʨʫʛʦʤ, ʯʝʪʚʨʪʦʤ, ʧʝʪʦʤ 

ʠ ʦʩʤʦʤ ʟʘʜʘʪʢʫ (ʇʨʝʜʤʝʪʠ ʢʦʿʠ ʠʤʘʿʫ ʚʘʟʜʫʭʘ ʫ ʩʝʙʠ ʫʚʝʢ ʧʣʠʚʘʿʫ; ʈʘʚʥʝ ʩʪʚʘʨʠ ʧʣʠʚʘʿʫ; 

ʆʰʪʨʘ ʠʚʠʮʘ ʧʨʝʜʤʝʪʘ ʯʠʥʠ ʜʘ ʦʥ ʧʦʪʦʥʝ ʠ ɼʦʧʫˁʘʚʘˁʝ ʤʘʪʝʨʠʿʘʣʦʤ ʢʦʿʠ ʧʣʠʚʘ 

ʧʦʤʘʞʝ ʪʝʰʢʠʤ ʩʪʚʘʨʠʤʘ ʜʘ ʧʣʠʚʘʿʫ) ʠ ʥʝʰʪʦ ʚʝ˂ʝ ʥʘʧʨʝʜʦʚʘˁʝ ʦʜ ʦʢʦ 10% ʥʘ ʰʝʩʪʦʤ, 

ʩʝʜʤʦʤ, ʜʝʚʝʪʦʤ ʠ ʜʝʩʝʪʦʤ ʟʘʜʘʪʢʫ (ʇʨʝʜʤʝʪ ʫ ʚʝʨʪʠʢʘʣʥʦʤ ʧʦʣʦʞʘʿʫ ʪʦʥʝ, ʘ ʫ 

ʭʦʨʠʟʦʥʪʘʣʥʦʤ ʧʣʠʚʘ; ʇʨʝʜʤʝʪʠ ʦʜ ʪʚʨʜʦʛ ʤʘʪʝʨʠʿʘʣʘ ʪʦʥʫ, ʘ ʦʜ ʤʝʢʦʛ ʧʣʠʚʘʿʫ; ɺʝʣʠʢʘ 

ʢʦʣʠʯʠʥʘ ʚʦʜʝ ʯʠʥʠ ʜʘ ʩʪʚʘʨʠ ʧʣʠʚʘʿʫ ʠ ʃʝʧˀʠʚʘ ʪʝʯʥʦʩʪ ʯʠʥʠ ʜʘ ʩʪʚʘʨʠ ʧʣʠʚʘʿʫ).  

ʆʩʠʤ ʪʦʛʘ, ʫʦʯʘʚʘ ʩʝ ʠ ʙʣʘʛʦ ʦʧʘʜʘˁʝ ʧʨʦʮʝʥʪʘ ʥʘʫʯʥʠʭ ʦʙʿʘʰˁʝˁʘ ʥʘ ʧʨʚʦʤ ʠ ʪʨʝ˂ʝʤ 

ʟʘʜʘʪʢʫ (ɺʝʣʠʢʝ ʠ ʪʝʰʢʝ ʩʪʚʘʨʠ ʪʦʥʫ, ʘ ʤʘʣʝ ʠ ʣʘʢʝ ʧʣʠʚʘʿʫ ʠ ʐʫʧˀʝ ʩʪʚʘʨʠ ʪʦʥʫ).  

ʋ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ ʧʦʩʪʦʿʠ ʙʣʘʛ ʧʘʜ ʫ ʧʨʦʮʝʥʪʫ ʫʯʝʥʠʢʘ ʢʦʿʠ ʠʩʧʦˀʘʚʘʿʫ ʘʣʪʝʨʥʘʪʠʚʥʝ 

ʢʦʮʝʧʮʠʿʝ ʥʘ ʚʝ˂ʠʥʠ ʟʘʜʘʪʘʢʘ. ʀʟʫʟʝʪʘʢ ʿʝ ʟʘʜʘʪʘʢ ʰʝʩʪ (ʇʨʝʜʤʝʪ ʫ ʚʝʨʪʠʢʘʣʥʦʤ 

ʧʦʣʦʞʘʿʫ ʪʦʥʝ, ʘ ʫ ʭʦʨʠʟʦʥʪʘʣʥʦʤ ʧʣʠʚʘ) ʛʜʝ ʿʝ ʥʘ ʟʘʚʨʰʥʦʤ ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ ʪʝʩʪʫ ʜʫʧʣʦ 

ʤʘˁʝ ʫʯʝʥʠʢʘ ʩʘ ʘʣʪʝʨʥʘʪʠʚʥʠʤ ʢʦʥʮʝʧʮʠʿʘʤʘ ʥʝʛʦ ʥʘ ʫʚʦʜʥʦʤ (ɻʨʘʬʠʢ 4ɹ), ʘʣʠ ʠ ʟʘʜʘʮʠ 

ʪʨʠ ʠ ʜʝʩʝʪ (ʐʫʧˀʝ ʩʪʚʘʨʠ ʪʦʥʫ ʠ ʃʝʧˀʠʚʘ ʪʝʯʥʦʩʪ ʯʠʥʠ ʜʘ ʩʪʚʘʨʠ ʧʣʠʚʘʿʫ) ʛʜʝ ʧʦʩʪʦʿʠ 

ʙʣʘʛʦ ʧʦʚʝʘ˂ˁʝ ʙʨʦʿʘ ʫʯʝʥʠʢʘ ʩʘ ʘʣʪʝʨʥʘʪʠʚʥʠʤ ʢʦʥʮʝʧʮʠʿʘʤʘ ʰʪʦ ʙʠ ʪʨʝʙʘʣʦ ʜʦʜʘʪʥʦ 

ʠʩʧʠʪʘʪʠ. 

ʋ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ ʿʘʩʥʦ ʩʝ ʫoʯʘʚʘ ʚʝʦʤʘ ʚʠʩʦʢʦ ʧʦʚʝ˂ʘˁʝ ʧʨʦʮʝʥʪʘ ʥʘʫʯʥʠʭ 

ʦʙʿʘʰˁʝˁʘ ʥʘ ʩʚʠʤ ʟʘʜʘʮʠʤ ʥʘ ʟʘʚʨʰʥʦʤ ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ ʪʝʩʪʫ ʫ ʦʜʥʦʩʫ ʥʘ ʫʚʦʜʥʠ ʠ ʫ 

ʠʩʪʦ ʚʨʝʤʝ ʦʧʘʜʘˁʝ ʟʘʩʪʫʧˀʝʥʦʩʪʠ ʩʚʠʭ ʠʩʧʠʪʠʚʘʥʠʭ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ (ʛʨʘʬʠʢ 

5ɸ ʠ 5ɹ). ʇʨʠ ʪʦʤʝ ʪʨʝʙʘ ʥʘʛʣʘʩʠʪʠ ʜʘ ʩʫ ʥʘʫʯʥʘ ʦʙʿʘʰˁʝˁʘ ʢʦʿʘ ʜʘʿʫ ʫʯʝʥʠʮʠ ʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ ʥʘʿʯʝʰ˂ʝ ʩʘ ʚʠʰʝ ʜʝʪʘˀʘ ʫ ʦʜʥʦʩʫ ʥʘ ʦʥʘ ʜʘʪʘ ʦʜ ʩʪʨʘʥʝ ʫʯʝʥʠʢʘ 

ʫ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ, ʢʘʦ ʠ ʜʘ ʧʦʩʪʦʿʠ ʜʫʙˀʝ ʨʘʟʫʤʝʚʘˁʝ ʫʩʣʦʚʘ ʟʘ ʧʣʠʚʘˁʝ ʠ ʪʦˁʝˁʝ ʪʝʣʘ 

ʠʩʢʘʟʘʥʦ ʢʨʦʟ ʧʦʚʝʟʠʚʘˁʝ ʦʜʥʦʩʘ ʛʫʩʪʠʥʘ ʪʝʣʘ ʠ ʪʝʯʥʦʩʪʠ ʩʘ ʦʜʥʦʩʦʤ ʛʨʘʚʠʪʘʮʠʦʥʝ ʠ ʩʠʣʝ 

ʧʦʪʠʩʢʘ.  
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ʥʘ ʟʘʜʘʮʠʤʘ 1-5. 
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ʥʘ ʟʘʜʘʮʠʤʘ 6-10.
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ʂʘʦ ʩʣʝʜʝ˂ʠ ʢʦʨʘʢ ʩʧʨʦʚʝʜʝʥʘ ʿʝ ʘʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ (ANOVA) ʟʘ ʟʘʚʠʩʥʫ ʚʘʨʠʿʘʙʣʫ ʢʦʿʘ ʿʝ 

ʧʨʝʜʩʪʘʚˀʝʥʘ ʢʘʦ ʨʘʟʣʠʢʘ ʩʢʦʨʦʚʘ ʥʘ ʟʘʚʨʰʥʦʤ ʠ ʫʚʦʜʥʦʤ ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ ʪʝʩʪʫ. 

ʇʦʢʘʟʘʣʦ ʩʝ ʜʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʘ ʛʨʫʧʘ ʦʩʪʚʘʨʫʿʝ ʠʟʨʘʞʝʥʠʿʠ ʥʘʧʨʝʜʘʢ ʥʘ ʟʘʚʨʰʥʦʤ ʪʝʩʪʫ 

ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʥʪʨʦʣʥʫ (F (149,1)=187.214, p=0.00). ʇʨʦʩʝʯʥʘ ʨʘʟʣʠʢʘ ʩʢʦʨʦʚʘ ʥʘ ʟʘʚʨʰʥʦʤ 

ʠ ʫʚʦʜʥʦʤ ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ ʪʝʩʪʫ ʟʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʫ ʛʨʫʧʫ ʠʟʥʦʩʠ 10.5Ñ4.55, ʜʦʢ ʿʝ ʢʦʜ 

ʢʦʥʪʨʦʣʥʝ ʛʨʫʧʝ ʧʨʦʩʝʯʥʘ ʨʘʟʣʠʢʘ ʩʚʝʛʘ 0.4Ñ4.51 (ʪʘʙʝʣʘ 14). 

ʊɸɹɽʃɸ 14: ɼʝʩʢʨʠʧʪʠʚʥʝ ʤʝʨʝ ʟʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʫ ʠ ʢʦʥʪʨʦʣʥʫ ʛʨʫʧʫ ʫ ʧʦʛʣʝʜʫ ʥʘʧʨʝʪʢʘ ʥʘ 

ʟʘʚʨʰʥʦʤ ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ ʪʝʩʪʫ ʫ ʦʜʥʦʩʫ ʥʘ ʫʚʦʜʥʠ ʠʟʨʘʞʝʥʦʤ ʧʨʝʢʦ ʨʘʟʣʠʢʝ ʩʢʦʨʦʚʘ 

ɻʨʫʧʘ N ʉʨʝʜˁʘ ʚʨʝʜʥʦʩʪ SD ʄʠʥʠʤʫʤ ʄʘʢʩʠʤʫʤ 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʘ 74 10.5541 4.54890 2.00 24.00 

ʂʦʥʪʨʦʣʥʘ 77 0.4675 4.50901 -12.00 11.00 

 

ʀʥʘʯʝ, ʧʨʦʩʝʯʘʥ ʩʢʦʨ ʥʘ ʫʚʦʜʥʦʤ ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ ʪʝʩʪʫ ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ ʠʟʥʦʩʠ 

16.5Ñ4.9, ʘ ʥʘ ʟʘʚʨʰʥʦʤ 27.1Ñ4.1, ʜʦʢ ʿʝ ʫ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ ʥʘ ʫʚʦʜʥʦʤ ʪʝʩʪʫ ʧʨʦʩʝʯʘʥ 

ʩʢʦʨ 12.8Ñ6.2, ʘ ʥʘ ʟʘʚʨʰʥʦʤ 13.3Ñ7.3. ʇʨʠ ʪʦʤʝ, ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ ʥʘ ʫʚʦʜʥʦʤ 

ʪʝʩʪʫ ʩʢʦʨʦʚʠ ʫʯʝʥʠʢʘ ʠʤʘʿʫ ʨʘʩʧʦʥ ʦʜ 3 ʜʦ 27, ʘ ʥʘ ʟʘʚʨʰʥʦʤ ʦʜ 13 ʜʦ 30, ʰʪʦ ʿʝ ʠ 

ʤʘʢʩʠʤʫʤ ʢʦʿʠ ʩʝ ʤʦʞʝ ʧʦʩʪʠ˂ʠ. ʋ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ ʫʯʝʥʠʮʠ ʥʘ ʫʚʦʜʥʦʤ ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ 

ʪʝʩʪʫ ʦʩʪʚʘʨʠʣʠ ʩʫ ʦʜ 0 ʜʦ 25 ʙʦʜʦʚʘ, ʘ ʥʘ ʟʘʚʨʰʥʦʤ ʦʜ 0 ʜʦ 29.  

ʇʨʦʮʝʥʪʠ ʠ ʬʨʝʢʚʝʥʮʠʿʝ ʦʩʪʚʘʨʝʥʠʭ ʩʢʦʨʦʚʘ ʥʘ ʫʚʦʜʥʦʤ ʠ ʟʘʚʨʰʥʦʤ ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ 

ʪʝʩʪʫ ʟʘ ʦʙʝ ʛʨʫʧʝ ʜʘʪʠ ʩʫ ʢʘʦ ʧʨʠʣʦʛ ʫ ʦʜʝˀʢʫ 6.18.   

ʋ ʮʠˀʫ ʧʦʨʝʹʝˁʘ ʥʘʧʨʝʜʦʚʘˁʘ ʫʯʝʥʠʢʘ ʢʦʥʪʨʦʣʥʝ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʨʫʧʝ ʥʘ ʟʘʚʨʰʥʦʤ 

ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ ʪʝʩʪʫ ʫ ʦʜʥʦʩʫ ʥʘ ʫʚʦʜʥʠ ʟʘ ʩʚʘʢʦʛ ʫʯʝʥʠʢʘ ʦʜʨʝʹʝʥ ʿʝ ʠ ʥʦʨʤʘʣʠʟʦʚʘʥʠ 

ʥʘʧʨʝʜʘʢ (G-ʬʘʢʪʦʨ) ʢʘʦ ʦʜʥʦʩ ʦʩʪʚʘʨʝʥʦʛ ʠ ʤʘʢʩʠʤʘʣʥʦʛ ʤʦʛʫ˂ʝʛ ʥʘʧʨʝʪʢʘ.  

ʈʝʟʫʣʪʘʪʠ ʘʥʘʣʠʟʝ ʚʘʨʠʿʘʥʩʝ ʚʨʝʜʥʦʩʪʠ G-ʬʘʢʪʦʨʘ ʫ ʢʦʥʪʨʦʣʥʦʿ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ 

ʧʨʠʢʘʟʘʥʠ ʩʫ ʫ ʪʘʙʝʣʠ 15 (F(149,1)=440.822; p=0.00) ʠ ʧʦʢʘʟʫʿʫ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ 

ʧʦʩʪʠʛʥʫ˂ʫ ʫʯʝʥʠʢʘ ʠʟʣʦʞʝʥʠʭ ʪʨʘʜʠʮʠʦʥʘʣʥʦʿ ʥʘʩʪʘʚʠ ʠ ʤʝʪʦʜʘʤʘ ʘʢʪʠʚʥʦʛ ʫʯʝˁʘ. 

ʋ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ ʩʨʝʜˁʠ ʥʦʨʤʘʣʠʟʦʚʘʥʠ ʥʘʧʨʝʜʘʢ ʠʟʥʦʩʠ 0.04Ñ0.25, ʘ ʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ 0.84Ñ0.21. 
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ʊɸɹɽʃɸ 15: ɼʝʩʢʨʠʧʪʠʚʥʝ ʤʝʨʝ ʟʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʫ ʠ ʢʦʥʪʨʦʣʥʫ ʛʨʫʧʫ ʫ ʧʦʛʣʝʜʫ 

ʥʦʨʤʘʣʠʟʦʚʘʥʦʛ ʥʘʧʨʝʪʢʘ (G-ʬʘʢʪʦʨʘ)  

ɻʨʫʧʘ N ʉʨʝʜˁʘ ʚʨʝʜʥʦʩʪ SD ʄʠʥʠʤʫʤ ʄʘʢʩʠʤʫʤ 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʘ 74 0.8353 0.21321 0.10 1.00 

ʂʦʥʪʨʦʣʥʘ 77 0.0419 0.24897 -1.00 0.8 

 

ʇʨʝʤʘ ʚʨʝʜʥʦʩʪʠ G-ʬʘʢʪʦʨʘ ʥʘʧʨʝʜʘʢ ʫʯʝʥʠʢʘ ʤʦʞʝ ʩʝ ʩʚʨʩʪʘʪʠ ʫ ʿʝʜʥʫ ʦʜ ʯʝʪʠʨʠ 

ʢʘʪʝʛʦʨʠʿʝ: ɹʝʟ ʥʘʧʨʝʪʢʘ; ɹʣʘʛ ʥʘʧʨʝʜʘʢ; ʋʤʝʨʝʥ ʥʘʧʨʝʜʘʢ ʠ ʀʟʨʘʟʠʪ ʥʘʧʨʝʜʘʢ (ʪʘʙʝʣʘ 

16). 

ʊɸɹɽʃɸ 16: ɿʘʩʪʫʧˀʝʥʦʩʪ ʨʘʟʣʠʯʠʪʠʭ ʢʘʪʝʛʦʨʠʿʘ ʥʘʧʨʝʜʦʚʘˁʘ ʥʘ ʟʘʚʨʰʥʦʤ ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ 

ʪʝʩʪʫ ʫ ʦʜʥʦʩʫ ʥʘ ʫʚʦʜʥʠ ʫ ʢʦʥʪʨʦʣʥʦʿ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ ʠʟʨʘʞʝʥʠʭ ʧʨʝʢʦ G-ʬʘʢʪʦʨʘ 

ʂʘʪʝʛʦʨʠʿʝ  

(ʦʧʩʝʛ ʚʨʝʜʥʦʩʪʠ G-ʬʘʢʪʦʨʘ) 

ʂʦʥʪʨʦʣʥʘ ʛʨʫʧʘ ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʘ ʛʨʫʧʘ 

ɹʨʦʿ ʠ ʧʨʦʮʝʥʘʪ ʫʯʝʥʠʢʘ ɹʨʦʿ ʠ ʧʨʦʮʝʥʘʪ ʫʯʝʥʠʢʘ 

ɹʝʟ ʥʘʧʨʝʪʢʘ (-1.00 ï 0.09) 56 (72.7%) 1(1.4%) 

ɹʣʘʛ ʥʘʧʨʝʜʘʢ (0.10 ï 0.29) 9 (11.7%) 2 (2.7%) 

ʋʤʝʨʝʥ ʥʘʧʨʝʜʘʢ (0.30 ï 0.69) 11 (14.3%) 15 (20.3%) 

ʀʟʨʘʟʠʪ ʥʘʧʨʝʜʘʢ (0.70 ï 1.00) 1 (1.3%) 56 (75.7%) 

 

Moʞʝ ʩʝ ʧʨʠʤʝʪʠʪʠ ʜʘ ʿʝ 75.7% ʫʯʝʥʠʢʘ ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ ʦʩʪʚʘʨʠʣʦ ʿʝ ʠʟʨʘʟʠʪ 

ʥʘʧʨʝʜʘʢ, ʜʦʢ ʿʝ ʫ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ ʩʘʤʦ ʿʝʜʘʥ ʫʯʝʥʠʢ ʧʦʩʪʠʛʘʦ ʦʚʘʿ ʨʝʟʫʣʪʘʪ. ʉʘ ʜʨʫʛʝ 

ʩʪʨʘʥʝ, ʯʘʢ 72.7% ʫʯʝʥʠʢʘ ʫ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ ʥʝ ʦʩʪʚʘʨʫʿʝ ʥʘʧʨʝʜʘʢ. 

ʅʘʚʝʜʝʥʠ ʨʝʟʫʣʪʘʪʠ ʥʝʜʚʦʩʤʠʩʣʝʥʦ ʫʢʘʟʫʿʫ ʥʘ ʪʦ ʜʘ ʪʨʘʜʠʮʠʦʥʘʣʥʠ ʧʨʠʩʪʫʧ ʥʘʩʪʘʚʠ ʦ 

ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ ʤʠʥʠʤʘʣʥʦ ʜʦʧʨʠʥʦʩʠ ʧʨʝʚʘʟʠʣʘʞʝˁʫ ʫʯʝʥʠʯʢʠʭ 

ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʦ ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ ʪʝʣʘ, ʜʦʢ ʩʫ ʝʬʝʢʪʠ ʤʦʜʝʣʘ ʥʘʩʪʘʚʝ 

ʫʩʤʝʨʝʥʝ ʥʘ ʘʢʪʠʚʥʦ ʫʯʝˁʝ ʚʝʦʤʘ ʠʟʨʘʞʝʥʠ. 

ʉʣʝʜʝ˂ʠ ʢʦʨʘʢ ʫ ʠʩʧʠʪʠʚʘˁʫ ʥʘʧʨʝʜʦʚʘˁʘ ʫʯʝʥʠʢʘ ʥʘ ʟʘʚʨʰʥʦʤ ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ ʪʝʩʪʫ ʫ 

ʦʜʥʦʩʫ ʥʘ ʫʚʦʜʥʠ ʙʠʣʘ ʿʝ ʨʝʛʨʝʩʠʦʥʘ ʘʥʘʣʠʟʘ. ʈʝʛʨʝʩʠʦʥʠ ʤʦʜʝʣ ʢʦʿʠ ʿʝ ʢʘʦ ʧʨʝʜʠʢʪʦʨʝ 

ʦʙʫʭʚʘʪʠʦ ʧʨʠʧʘʜʥʦʩʪ ʫʯʝʥʠʢʘ ʢʦʥʪʨʦʣʥʦʿ ʠʣʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ, ʦʜʥʦʩʥʦ 
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ʠʟʣʦʞʝʥʦʩʪ ʪʨʘʜʠʮʠʦʥʘʣʥʦʿ ʥʘʩʪʘʚʠ ʠʣʠ ʤʝʪʦʜʘʤʘ ʘʢʪʠʚʥʦʛ ʫʯʝˁʘ, ʫʪʠʮʘʿ ʰʠʨʝʛ ʟʥʘˁʘ 

(ʦʧʰʪʠ ʫʩʧʝʭ ʠ ʦʮʝʥʘ ʠʟ ʬʠʟʠʢʝ ʥʘ ʧʦʣʫʛʦʜʠʰʪʫ) ʠ ʥʠʚʦʘ ʢʦʛʥʠʪʠʚʥʦʛ ʨʘʟʚʦʿʘ ʠʟʨʘʞʝʥʦʛ 

ʩʢʦʨʦʤ ʥʘ BLOT ʪʝʩʪʫ ʩʪʘʪʠʩʪʠʯʢʠ ʿʝ ʟʥʘʯʘʿʘʥ (F(132,4)=107.556, p=0.00).  

ʇʨʝʜʠʢʪʦʨʩʢʠʤ ʚʘʨʠʿʘʙʣʘʤʘ ʦʙʿʘʰˁʝʥʦ ʿʝ 76% ʚʘʨʠʿʘʥʩʝ ʥʘ ʟʘʚʠʩʥʦʿ ʚʘʨʠʿʘʙʣʠ (ʚʨʝʜʥʦʩʪ 

G-ʬʘʢʪʦʨʘ). ʀʟ ʪʘʙʝʣʝ 17 ʫʦʯʘʚʘ ʩʝ ʜʘ ʿʝ ʿʝʜʠʥʠ ʧʨʝʜʠʢʪʦʨ ʢʦʿʠ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʦ 

ʜʦʧʨʠʥʦʩʠ ʦʙʿʘʰˁʝˁʫ ʚʘʨʠʨʘˁʘ ʥʘ ʟʘʚʠʩʥʦʿ ʚʘʨʠʿʘʙʣʠ ʧʨʠʧʘʜʥʦʩʪ ʠʩʧʠʪʘʥʠʢʘ 

ʢʦʥʪʨʦʣʥʦʿ ʦʜʥʦʩʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ. ʈʝʣʘʪʠʚʥʦ ʙʣʠʟʫ ʩʪʘʪʠʩʪʠʯʢʝ ʟʥʘʯʘʿʥʦʩʪʠ 

(p=0.092) ʿʝ ʠ ʫʩʧʝʭ ʫʯʝʥʠʢʘ ʥʘ ʪʝʩʪʫ ʬʦʨʤʘʣʥʠʭ ʦʧʝʨʘʮʠʿʘ.  

ʊɸɹɽʃɸ 17: ʈʝʛʨʝʩʠʦʥʠ ʤʦʜʝʣ ʟʘ ʥʘʧʨʝʜʘʢ ʫʯʝʥʠʢʘ ʥʘ ʟʘʚʨʰʥʦʤ ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ ʪʝʩʪʫ ʫ ʦʜʥʦʩʫ 

ʥʘ ʫʚʦʜʥʠ ʠʟʨʘʞʝʥ ʧʨʝʢʦ G-ʬʘʢʪʦʨʘ 

ʄʦʜʝʣ 

Unstandardized 

Coefficients 

Standardized 

Coefficients 
t Sig. 

B Std. Error Beta 

(Constant) 1.417 .099  14.364 .000 

ɻʨʫʧʘ -.792 .039 -.865 -20.342 .000 

ʆʮʝʥʘ ʠʟ ʬʠʟʠʢʝ ʥʘ 

ʧʦʣʫʛʦʜʠʰʪʫ 
.018 .028 .050 .657 .512 

ʋʩʧʝʭ ʥʘ 

ʧʦʣʫʛʦʜʠʰʪʫ 
-.004 .028 -.010 -.133 .894 

ʉʢʦʨ ʥʘ BLOT ʪʝʩʪʫ .007 .004 .092 1.699 .092 

 

ɼʘ ʙʠʩʤʦ ʠʟʚʨʰʠʣʠ ʜʦʜʘʪʥʫ ʠ ʜʝʪʘˀʥʠʿʫ ʧʨʦʚʝʨʫ ʧʦʚʝʟʘʥʦʩʪʠ ʥʠʚʦʘ ʢʦʛʥʠʪʠʚʥʦʛ ʨʘʟʚʦʿʘ 

ʤʝʨʝʥʦʛ BLOT ʪʝʩʪʦʤ ʠ ʥʘʧʨʝʜʦʚʘˁʘ ʫʯʝʥʠʢʘ ʫʨʘʹʝʥʘ ʿʝ ʘʥʘʣʠʟʝ ʚʘʨʠʿʘʥʩʝ ʚʨʝʜʥʦʩʪʠ  G-

ʬʘʢʪʦʨʘ ʪʘʢʦ ʰʪʦ ʩʫ ʧʦʨʝʹʝʥʝ ʜʚʝ ʛʨʫʧʝ ʫʯʝʥʠʢʘ ʢʦʿʝ, ʫʩʣʦʚʥʦ ʨʝʯʝʥʦ, ʠʤʘʿʫ ʝʢʩʪʨʝʤʥʘ 

ʧʦʩʪʠʛʥʫ˂ʘ ʥʘ BLOT ʪʝʩʪʫ. ʅʘʠʤʝ, ʜʦˁʫ ʛʨʫʧʫ ʯʠʥʝ ʫʯʝʥʠʮʠ ʯʠʿʘ ʩʫ ʧʦʩʪʠʛʥʫ˂ʘ ʥʘ BLOT 

ʪʝʩʪʫ ʥʘʿʩʣʘʙʠʿʘ ʠ ʥʘʣʘʟʝ ʩʝ ʠʩʧʦʜ 25. ʧʝʨʮʝʥʪʠʣʘ, ʜʦʢ ʛʦʨˁʫ ʛʨʫʧʫ ʯʠʥʝ ʫʯʝʥʠʮʠ ʢʦʿʠ 

ʧʦʩʪʠʞʫ ʥʘʿʙʦˀʝ ʨʝʟʫʣʪʘʪʝ ʠ ʥʘʣʘʟʝ ʩʝ ʠʟʥʘʜ 75. ʧʝʨʝʮʝʥʪʠʣʘ. ʅʘ ʮʝʣʦʤ ʫʟʦʨʢʫ ʩʢʦʨ ʢʦʿʠ 

ʦʜʛʦʚʘʨʘ 25. ʧʝʨʮʝʥʪʠʣʫ ʿʝ 18, ʜʦʢ 75. ʧʝʨʮʝʥʪʠʣʫ ʦʜʛʦʚʘʨʘ ʩʢʦʨ 26. ʊʦ ʟʥʘʯʠ ʜʘ ʿʝ ʫ ʜʦˁʫ 

ʛʨʫʧʫ ʫʰʣʘ ʯʝʪʚʨʪʠʥʘ ʫʯʝʥʠʢʘ ʢʦʿʘ ʠʤʘ ʥʘʿʩʣʘʙʠʿʝ ʨʝʟʫʣʪʘʪʝ ʠ ʪʦ ʠʩʧʦʜ ʩʢʦʨʘ 18, ʘ ʜʘ ʿʝ ʫ 

ʛʦʨˁʫ ʛʨʫʧʫ ʫʰʣʘ ʯʝʪʚʨʪʠʥʘ ʫʯʝʥʠʢʘ ʩʘ ʥʘʿʙʦˀʠʤ ʧʦʩʪʠʛʥʫ˂ʠʤʘ ʥʘ BLOT-ʫ, ʯʠʿʠ ʩʢʦʨʦʚʠ 

ʧʨʝʣʘʟʝ 26. ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ ʧʦʢʘʟʫʿʝ ʜʘ ʥʝ ʧʦʩʪʦʿʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ 

ʚʨʝʜʥʦʩʪʠ G-ʬʘʢʪʦʨʘ ʟʘ ʦʚʝ ʜʚʝ ʛʨʫʧʝ ʫʯʝʥʠʢʘ (F(58,1)=1.363; p=0.248), ʘ ʧʦʜʘʮʠ ʩʫ 

ʧʨʠʢʘʟʘʥʠ ʫ ʪʘʙʝʣʠ 18.  
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ʊɸɹɽʃɸ 18: ɼʝʩʢʨʠʧʪʠʚʥʝ ʤʝʨʝ ʟʘ ʥʘʧʨʝʜʘʢ ʫʯʝʥʠʢʘ ʥʘ ʟʘʚʨʰʥʦʤ ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ ʪʝʩʪʫ ʫ ʦʜʥʦʩʫ 

ʥʘ ʫʚʦʜʥʠ ʠʟʨʘʞʝʥ ʧʨʝʢʦ G-ʬʘʢʪʦʨʘ ʟʘ ʝʢʩʪʨʝʤʥʝ ʛʨʫʧʝ ʥʘ BLOT ʪʝʩʪʫ 

ʉʢʦʨ ʥʘ BLOT-ʫ N ʉʨʝʜˁʘ ʚʨʝʜʥʦʩʪ SD ʄʠʥʠʤʫʤ ʄʘʢʩʠʤʫʤ 

ʀʩʧʦʜ 25. ʧʝʨʮʝʥʪʠʣʘ 31 0.2963 0.43923 -1.00 1.00 

ʀʟʥʘʜ 75. ʧʝʨʮʝʥʪʠʣʘ 29 0.4361 0.48773 0.43 1.00 

 

ɸʢʦ ʩʫʤʠʨʘʤʦ ʨʝʟʫʣʪʘʪʝ ʧʨʝʪʭʦʜʥʦ ʠʟʥʝʪʠʭ ʘʥʘʣʠʟʘ ʦ ʥʘʧʨʝʜʦʚʘˁʫ ʫʯʝʥʠʢʘ ʥʘ ʟʘʚʨʰʥʦʤ 

ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ ʪʝʩʪʫ ʫ ʦʜʥʦʩʫ ʥʘ ʫʚʦʜʥʠ, ʤʦʞʝ ʩʝ ʟʘʢˀʫʯʠʪʠ: 

¶ ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʤʦʜʝʣ ʥʘʩʪʘʚʝ ʫʩʤʝʨʝʥʝ ʥʘ ʘʢʪʠʚʥʦ ʫʯʝˁʝ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ 

ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ ʠʤʘ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʧʦʟʠʪʠʚʘʥ ʝʬʝʢʘʪ ʥʘ ʧʨʝʚʘʟʠʣʘʞʝˁʝ 

ʫʯʝʥʠʯʢʠʭ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʦ ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ ʪʝʣʘ ʫ ʦʜʥʦʩʫ ʥʘ 

ʪʨʘʜʠʮʠʦʥʘʣʥʠ ʧʨʠʩʪʫʧ ʥʘʩʪʘʚʠ. ʇʨʦʩʝʯʥʘ ʨʘʟʣʠʢʘ ʩʢʦʨʦʚʘ ʥʘ ʟʘʚʨʰʥʦʤ ʠ ʫʚʦʜʥʦʤ 

ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ ʪʝʩʪʫ ʟʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʫ ʛʨʫʧʫ ʠʟʥʦʩʠ 10.5Ñ4.55, ʜʦʢ ʿʝ ʢʦʜ 

ʢʦʥʪʨʦʣʥʝ ʛʨʫʧʝ ʧʨʦʩʝʯʥʘ ʨʘʟʣʠʢʘ ʩʚʝʛʘ 0.4Ñ4.51. ʆʚʘʿ ʨʝʟʫʣʪʘʪ ʧʦʢʘʟʫʿʝ ʜʘ 

ʪʨʘʜʠʮʠʦʥʘʣʥʠ ʧʨʠʩʪʫʧ ʥʘʩʪʘʚʠ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ 

ʧʨʘʢʪʠʯʥʦ ʥʝ ʜʦʧʨʠʥʦʩʠ ʧʨʝʚʘʟʠʣʘʞʝˁʫ ʫʯʝʥʠʯʢʠʭ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʦ 

ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ ʪʝʣʘ ʠ ʫʩʚʘʿʘˁʫ ʥʘʫʯʥʠʭ ʢʦʥʮʝʧʘʪʘ ʦʚʠʭ ʬʝʥʦʤʝʥʘ. 

ɸʢʦ ʧʦʩʤʘʪʨʘʤʦ ʥʦʨʤʘʣʠʟʦʚʘʥʠ ʥʘʧʨʝʜʘʢ, ʦʜʥʦʩʥʦ ʚʨʝʜʥʦʩʪʠ G-ʬʘʢʪʦʨʘ, ʤʦʞʝ ʩʝ 

ʫʦʯʠʪʠ ʜʘ ʯʘʢ 72.7% ʫʯʝʥʠʢʘ ʫ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ ʥʝ ʦʩʪʚʘʨʫʿʝ ʥʘʧʨʝʜʘʢ ʫ 

ʧʨʝʚʘʟʠʣʘʞʝˁʫ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʦ ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ ʪʝʣʘ, ʜʦʢ ʿʝ ʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ ʩʚʝʛʘ 1.4% ʫʯʝʥʠʢʘ ʢʦʿʠ ʥʠʩʫ ʦʩʪʚʘʨʠʣʠ ʥʘʧʨʝʜʘʢ ʥʘ 

ʟʘʚʨʰʥʦʤ ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ ʪʝʩʪʫ ʫ ʦʜʥʦʩʫ ʥʘ ʫʚʦʜʥʠ. ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʯʘʢ 75.7% 

ʫʯʝʥʠʢʘ ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ ʿʝ ʦʩʪʚʘʨʠʣʦ ʠʟʨʘʟʠʪ ʥʘʧʨʝʜʘʢ, ʜʦʢ ʿʝ ʫ 

ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ ʩʚʝʛʘ 1.3% ʫʯʝʥʠʢʘ ʩʘ ʦʚʠʤ ʨʝʟʫʣʪʘʪʦʤ. 

ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʥʦʨʤʘʣʠʟʦʚʘʥʦʛ ʥʘʧʨʝʪʢʘ (0.04Ñ0.25 ʫ ʢʦʥʪʨʦʣʥʦʿ ʠ 0.84Ñ0.21 

ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ) ʥʝʜʚʦʩʤʠʩʣʝʥʦ ʧʦʪʚʨʹʫʿʫ ʧʨʝʜʥʦʩʪ ʠʥʪʝʨʘʢʪʠʚʥʦʛ ʧʨʠʩʪʫʧʘ 

ʥʘʩʪʘʚʠ ʫ ʦʜʥʦʩʫ ʥʘ ʪʨʘʜʠʮʠʦʥʘʣʥʠ, ʰʪʦ ʿʝ ʫ ʩʢʣʘʜʫ ʩʘ ʥʘʣʘʟʠʤʘ ʩʪʫʜʠʿʘ ʢʦʿʝ ʩʝ 

ʠʩʪʠʯʫ ʥʝʦʧʭʦʜʥʦʩʪ ʧʨʠʤʝʥʝ ʠʥʪʝʨʘʢʪʠʚʥʠʭ ʧʨʠʩʪʫʧʘ ʥʘʩʪʘʚʠ (Freeman et al., 2014; 

Hake, 1998; Harlen, 2013; Levy et al., 2011; Minner, Levy & Century, 2010), ʦʜʥʦʩʥʦ 

ʚʘʞʥʦʩʪ ʧʨʠʭʚʘʪʘˁʘ ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʦʛ ʧʦʛʣʝʜʘ ʥʘ ʫʯʝˁʝ ʫ ʥʘʩʪʘʚʥʦʤ ʧʨʦʮʝʩʫ 

(ɸʥʪʠ˂, 2010; Bransford, Brown & Cocking, 1999; ʀʚʠ˂, ʇʝʰʠʢʘʥ & ɸʥʪʠ˂, 2001; 

Mʠʣʫʪʠʥoʚʠ˂, 2011; Muġanoviĺ, 1998; ʇʝʠhʢʘʥ, 2010). 
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¶ ʇʨʝʜʥʦʩʪ ʧʨʠʤʝˁʝʥʦʛ ʤʦʜʝʣʘ ʥʘʩʪʘʚʝ ʫʩʤʝʨʝʥʝ ʥʘ ʘʢʪʠʚʥʦ ʫʯʝˁʝ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ 

ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ ʫ ʦʜʥʦʩʫ ʥʘ ʪʨʘʜʠʮʠʦʥʘʣʥʠ ʧʨʠʩʪʫʧ ʥʘʩʪʘʚʠ ʫ ʧʦʛʣʝʜʫ 

ʧʨʝʚʘʟʠʣʘʞʝˁʘ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʠ ʫʩʚʘʿʘˁʘ ʥʘʫʯʥʠʭ ʢʦʥʮʝʧʘʪʘ ʫʩʣʦʚʘ ʟʘ ʧʣʠʚʘˁʝ ʠ 

ʪʦˁʝˁʝ ʪʝʣʘ, ʜʦʜʘʪʥʦ ʧʦʪʢʨʝʧˀʫʿʫ ʨʝʟʫʣʪʘʪʠ ʧʦʨʝʹʝˁʘ ʧʦʩʪʠʛʥʫ˂ʘ ʜʚʝ ʛʨʫʧʝ 

ʫʯʝʥʠʢʘ ʩʘ ʥʘʿʩʣʘʙʠʿʠʤ ʠ ʥʘʿʚʠʰʠʤ ʩʢʦʨʦʤ ʥʘ  BLOT ʪʝʩʪʫ.  

ʇʦʢʘʟʘʣʦ ʩʝ ʜʘ ʥʝ ʧʦʩʪʦʿʠ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʚʨʝʜʥʦʩʪʠ G-ʬʘʢʪʦʨʘ ʟʘ 

ʦʚʝ ʜʚʝ ʛʨʫʧʝ ʫʯʝʥʠʢʘ, ʰʪʦ ʫʢʘʟʫʿʝ ʜʘ ʥʘ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʫ ʫʩʚʘʿʘˁʫ ʥʘʫʯʥʠʭ ʠ 

ʧʨʝʚʘʟʠʣʘʞʝˁʫ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʟʥʘʯʘʿʥʠʿʝ ʫʪʠʯʝ ʚʨʩʪʘ ʥʘʩʪʘʚʥʠʭ 

ʠʩʢʫʩʪʘʚʘ ʢʦʿʦʿ ʩʫ ʠʟʣʦʞʝʥʠ ʥʝʛʦ ʥʠʚʦ ʢʦʛʥʠʪʠʚʥʦʛ ʨʘʟʚʦʿʘ. ɱʘʩʥʦ ʿʝ ʜʘ ʤʦʜʝʣ 

ʥʘʩʪʘʚʝ ʫʩʤʝʨʝʥʝ ʥʘ ʘʢʪʠʚʥʦ ʫʯʝˁʝ ʜʦʧʨʠʥʦʩʠ ʧʦʙʦˀʰʘˁʫ ʫʯʝʥʠʯʢʠʭ ʧʦʩʪʠʛʥʫ˂ʘ 

ʜʘʣʝʢʦ ʚʠʰʝ ʥʝʛʦ ʪʨʘʜʠʮʠʦʥʘʣʥʠ ʧʨʠʩʪʫʧ ʥʘʩʪʘʚʠ ʙʝʟ ʦʙʟʠʨʘ ʥʘ ʪʨʝʥʫʪʥʠ ʩʪʝʧʝʥ 

ʨʘʟʚʦʿʘ ʬʦʨʤʘʣʥʠʭ ʦʧʝʨʘʮʠʿʘ ʢʦʜ ʫʯʝʥʠʢʘ.  
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4.3. ʇʦʨʝʹʝˁʝ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʢʦʥʪʨʦʣʥʝ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʨʫʧʝ ʫ 

ʧʦʛʣʝʜʫ ʧʨʠʤʝʥʝ ʠ ʪʨʘʿʥʦʩʪʠ ʫʩʚʦʿʝʥʠʭ ʟʥʘˁʘ  

ʆʩʠʤ ʧʦʨʝʹʝˁʘ ʥʘʧʨʝʜʦʚʘˁʘ ʫʯʝʥʠʢʘ ʢʦʥʪʨʦʣʥʝ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʨʫʧʝ ʫ 

ʧʨʝʚʘʟʠʣʘʞʝˁʫ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʦ ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ ʪʝʣʘ, ʚʘʞʥʦ ʿʝ ʫʧʦʨʝʜʠʪʠ 

ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʫ ʧʦʛʣʝʜʫ ʧʨʠʤʝʥʝ ʠ ʪʨʘʿʥʦʩʪʠ ʫʩʚʦʿʝʥʠʭ ʟʥʘˁʘ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ 

ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ.  

ʇʦʨʝʹʝˁʝ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʢʦʥʪʨʦʣʥʝ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʨʫʧʝ ʫ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝ 

ʩʪʝʯʝʥʠʭ ʟʥʘˁʘ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ ʠʟʚʨʰʝʥʦ ʿʝ ʥʘ ʥʝʢʣʘʩʠʯʥʠʤ 

ʟʘʜʘʮʠʤʘ: 

¶ ʅʘ ʢʨʘʿʫ ʩʝʢʚʝʥʮʠʿʝ ʫʯʝˁʘ, ʢʨʦʟ ʢʨʠʪʠʯʢʫ ʘʥʘʣʠʟʫ ʨʝʰʝʥʦʛ ʨʘʯʫʥʩʢʦʛ ʟʘʜʘʪʢʘ ʠ 

ʪʫʤʘʯʝˁʝ ʩʥʠʤʢʘ ʥʝʫʦʙʠʯʘʿʝʥʠʭ ʬʠʟʠʯʢʠʭ ʧʦʿʘʚʘ ʠ 

¶ ʊʨʠ ʤʝʩʝʮʘ ʥʘʢʦʥ ʨʝʘʣʠʟʦʚʘʥʝ ʩʝʢʚʝʥʮʠʿʝ ʫʯʝˁʘ, ʢʨʦʟ ʥʠʟ ʢʦʥʮʝʧʪʫʘʣʥʠʭ ʟʘʜʘʪʘʢʘ 

ʥʘ ʪʘʢʦʟʚʘʥʦʤ ʦʜʣʦʞʝʥʦʤ ʪʝʩʪʫ. 

4.3.1. ʇʦʨʝʹʝˁʝ ʧʦʩʪʠʛʥʫ˂ ʘ ʫʯʝʥʠʢʘ ʢʦʥʪʨʦʣʥʝ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʨʫʧʝ ʧʨʠ 

ʢʨʠʪʠʯʢʦʿ ʘʥʘʣʠʟʠ ʨʝʰʝʥʦʛ ʟʘʜʘʪʢʘ 

ʋ ʟʘʚʨʰʥʦʤ ʜʝʣʫ ʬʘʟʝ ʠʥʪʝʨʚʝʥʮʠʿʝ ʠʩʧʠʪʠʚʘʥʘ ʩʫ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʢʦʥʪʨʦʣʥʝ ʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʨʫʧʝ ʥʘ ʥʝʢʣʘʩʠʯʥʠʤ ʟʘʜʘʮʠʤʘ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ 

ˁʫ. ʇʨʚʠ ʦʜ ˁʠʭ ʟʘʭʪʝʚʘ ʢʨʠʪʠʯʢʦ ʨʘʟʤʘʪʨʘˁʝ ʬʠʟʠʯʢʦʛ ʩʤʠʩʣʘ ʨʝʰʝˁʘ ʨʘʯʫʥʩʢʦʛ 

ʟʘʜʘʪʢʘ ʠ ʦʪʢʨʠʚʘˁʝ ʛʨʝʰʢʝ. ʆʜʘʙʨʘʥ ʿʝ ʟʘʜʘʪʘʢ: Ăʊʝʞʠʥʘ ʿʘʙʫʢʝ ʫ ʚʘʟʜʫʭʫ ʿʝ 2,9 N. 

ʋʨʦˁʝʥʘ ʫ ʚʦʜʫ, ʦʥʘ ʠʤʘ ʪʝʞʠʥʫ 0,9 N. ʂʦʣʠʢʘ ʿʝ ʛʫʩʪʠʥʘ ʪʝ ʿʘʙʫʢʝ?ñ ʊʝʢʩʪ ʟʘʜʘʪʢʘ 

ʩʣʝʜʠ ʨʝʰʝˁʝ ʛʜʝ ʩʫ ʧʨʠʤʝˁʝʥʝ ʢʦʨʝʢʪʥʝ ʬʦʨʤʫʣʝ, ʘ ʨʘʯʫʥ ʠ ʤʝʨʥʝ ʿʝʜʠʥʠʮʝ ʩʫ ʠʩʧʨʘʚʥʠ. 

ʄʝʹʫʪʠʤ, ʚʨʝʜʥʦʩʪʠ ʫ ʧʦʩʪʘʚʮʠ ʟʘʜʘʪʢʘ ʩʫ ʪʘʢʚʝ ʜʘ ʩʝ ʜʦʙʠʿʘ ʤʘʩʘ ʿʘʙʫʢʝ 296 ʛʨʘʤʘ ʠ 

ʛʫʩʪʠʥʘ 1480 ʢʠʣʦʛʨʘʤʘ ʧʦ ʤʝʪʨʫ ʢʫʙʥʦʤ. ɱʘʙʫʢʘ ʦʚʝ ʛʫʩʪʠʥʝ ʪʦʥʫʣʘ ʙʠ ʫ ʚʦʜʠ ʰʪʦ ʥʠʿʝ 

ʤʦʛʫ˂ʝ.  

ʆʜ ʫʯʝʥʠʢʘ ʿʝ ʟʘʪʨʘʞʝʥʦ ʜʘ ʧʨʦʮʝʥʝ ʜʘ ʣʠ ʿʝʜʥʘ ʧʨʦʩʝʯʥʘ, Ăʥʦʨʤʘʣʥʘñ ʿʘʙʫʢʘ ʤʦʞʝ ʠʤʘʪʠ 

ʠʟʨʘʯʫʥʘʪʫ ʤʘʩʫ ʠ ʛʫʩʪʠʥʫ ʠ ʜʘ ʜʝʪʘˀʥʦ ʦʙʨʘʟʣʦʞʝ ʩʚʦʿ ʦʜʛʦʚʦʨ. ʆʨʠʛʠʥʘʣʥʠ ʫʯʝʥʠʯʢʠ 

ʦʜʛʦʚʦʨʠ ʩʚʨʩʪʘʚʘʥʠ ʩʫ ʫ ʿʝʜʥʫ ʦʜ ʦʩʘʤ ʢʘʪʝʛʦʨʠʿʘ (ɸ-H) ʢʦʿʠʤʘ ʩʫ ʧʨʠʜʨʫʞʝʥʝ ʚʨʝʜʥʦʩʪʠ 

ʦʜ 0 ʜʦ 7. 

ɼʘ ʙʠ ʫʪʚʨʜʠʣʠ ʩʪʝʧʝʥ ʟʘʩʪʫʧˀʝʥʦʩʪʠ ʨʘʟʣʠʯʠʪʠʭ ʢʘʪʝʛʦʨʠʿʘ ʫʯʝʥʠʯʢʠʭ ʦʜʛʦʚʦʨʘ ʧʨʠ 

ʧʨʦʮʝʥʠ ʤʘʩʝ ʠ ʛʫʩʪʠʥʝ ʿʘʙʫʢʝ, ʥʘʿʧʨʝ ʩʫ ʠʟʨʘʯʫʥʘʪʠ ˁʠʭʦʚʠ ʧʨʦʮʝʥʪʠ ʫ ʢʦʥʪʨʦʣʥʦʿ ʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ, ʘ ʨʝʟʫʣʪʘʪʠ ʩʫ ʧʨʠʢʘʟʘʥʠ ʛʨʘʬʠʮʠʤʘ 6 ʠ 7. 
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ʐʪʦ ʩʝ ʪʠʯʝ ʧʨʦʮʝʥʝ ʤʘʩʝ ʿʘʙʫʢʝ, ʤʦʞʝ ʩʝ ʫʦʯʠʪʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʢʚʘʣʠʪʝʪʫ ʦʜʛʦʚʦʨʘ 

ʫʯʝʥʠʢʘ ʫ ʢʦʥʪʨʦʣʥʦʿ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ (ʛʨʘʬʠʢ 6).  

ʇʨʠʙʣʠʞʥʦ 80% ʫʯʝʥʠʢʘ ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ ʜʘʣʦ ʿʝ ʠʩʧʨʘʚʘʥ ʦʜʛʦʚʦʨ ʟʘʩʥʦʚʘʥ ʥʘ 

ʠʩʢʫʩʪʚʫ (ʢʘʪʝʛʦʨʠʿʘ G) ʠʣʠ ʫʟ ʥʘʫʯʥʦ ʦʙʿʘʰˁʝˁʝ (ʢʘʪʝʛʦʨʠʿʘ H). ʅʘ ʧʨʠʤʝʨ: Ăʂʘʜʘ ʥʘ 

ʧʠʿʘʮʠ ʢʫʧʠʤʦ 1 kg ʿʘʙʫʢʘ, ʦʙʠʯʥʦ ʜʦʙʠʿʝʤʦ ʧʝʪ ʿʘʙʫʢʘ. ʊʝʰʢʦ ʜʘ ʿʝʜʥʘ ʧʨʦʩʝʯʥʘ ʿʘʙʫʢʘ 

ʤʦʞʝ ʙʠʪʠ ʠʟʨʘʯʫʥʘʪʝ ʤʘʩʝ.ñ ʠʣʠ Ă0.296kg = 296g. ʅʦʨʤʘʣʥʝ ʿʘʙʫʢʝ ʠʤʘʿʫ ʤʘʩʫ ʦʜ 100g ʜʦ 

250g, ʘ ʦʚʘ ʙʣʠʟʫ 300g. ʊʨʠ ʿʘʙʫʢʝ ʫ ʿʝʜʥʦʤ ʢʠʣʦʛʨʘʤʫ? ɱʘ ʤʠʩʣʠʤ ʜʘ ʪʦ ʥʠʿʝ ʤʦʛʫ˂ʝ.ñ 

ʄʘˁʠ ʙʨʦʿ ʫʯʝʥʠʢʘ ʥʘʚʝʦ ʿʝ ʦʙʿʘʰˁʝˁʝ ʢʘʦ ʰʪʦ ʿʝ: Ăʆʚʘ ʿʘʙʫʢʘ ʠʤʘ ʧʨʝʚʝʣʠʢʫ ʤʘʩʫ. ɸʢʦ 

ʿʝ ʤʘʩʘ ʢʘʦ ʫ ʨʝʰʝˁʫ, ʩʘ ʦʚʦʤ ʟʘʧʨʝʤʠʥʦʤ ʜʦʙʠʿʘ ʩʝ ʥʝʤʦʛʫ˂ʘ ʛʫʩʪʠʥʘ.ñ 

 

ɻʈɸʌʀʂ 6. ɼA ʃʀ ʇʈʆʉɽʏʅɸ ɱɸɹʋʂɸ ʄʆɾɽ ʀʄɸʊʀ ʄɸʉʋ ʀɿʈɸʏʋʅɸʊʋ ʄɸʉʋ?   

A - ʆʜʛʦʚʦʨ ɼʘ ʙʝʟ ʦʙʨʘʟʣʦʞʝˁʘ; B - ʆʜʛʦʚʦʨ ʅʝ ʙʝʟ ʦʙʨʘʟʣʦʞʝˁʘ; C - ʆʜʛʦʚʦʨ ɼʘ ʫʟ ʧʦʛʨʝʰʥʦ 

ʦʙʨʘʟʣʦʞʝˁʝ; D - ʆʜʛʦʚʦʨ ʅʝ ʫʟ ʧʦʛʨʝʰʥʦ ʦʙʨʘʟʣʦʞʝˁʝ; E - ʆʜʛʦʚʦʨ ɼʘ ʫʟ ʧʦʟʠʚʘˁʝ ʥʘ 

ʧʨʝʪʭʦʜʥʦ ʠʩʢʫʩʪʚʦ; F - ʆʜʛʦʚʦʨ ɼʘ ʫʟ ʧʦʟʠʚʘˁʝ ʥʘ ʢʦʨʝʢʪʘʥ ʧʦʩʪʫʧʘʢ ʨʝʰʘʚʘˁʘ ʟʘʜʘʪʢʘ; G - 

ʆʜʛʦʚʦʨ ʅʝ ʫʟ ʧʦʟʠʚʘˁʝ ʥʘ ʧʨʝʪʭʦʜʥʦ ʠʩʢʫʩʪʚʦ; H - ʆʜʛʦʚʦʨ ʅʝ ʫʟ ʥʘʫʯʥʦ ʦʙʿʘʰˁʝˁʝ. 

 

ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʛʦʪʦʚʦ 50% ʫʯʝʥʠʢʘ ʫ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ, ʜʘʣʦ ʿʝ ʧʦʛʨʝʰʘʥ ʦʜʛʦʚʦʨ ʙʝʟ 

ʦʙʨʘʟʣʦʞʝˁʘ (ʢʘʪʝʛʦʨʠʿʘ ɸ). ʆʩʠʤ ʪʦʛʘ, ʥʝʰʪʦ ʚʠʰʝ ʦʜ ʧʝʪʠʥʝ ʫʯʝʥʠʢʘ ʫ ʢʦʥʪʨʦʣʥʦʿ 

ʛʨʫʧʠ (22.8%) ʫʚʝʨʝʥʦ ʿʘ ʥʘ ʦʩʥʦʚʫ ʠʩʢʫʩʪʚʘ ʜʘ ʤʘʩʘ ʧʨʦʩʝʯʥʝ ʿʘʙʫʢʝ ʤʦʞʝ ʙʠʪʠ 296g 
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(ʢʘʪʝʛʦʨʠʿʘ ɽ). ʇʦʩʝʙʥʦ ʪʨʝʙʘ ʠʩʪʘ˂ʠ ʜʘ ʿʝ 15.2% ʫʯʝʥʠʢʘ ʫ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ ʜʦʙʠʿʝʥʠ 

ʨʝʟʫʣʪʘʪ ʦʮʝʥʠʣʦ ʤʦʛʫ˂ʠʤ ʟʘʪʦ ʰʪʦ ʿʝ ʫ ʟʘʜʘʪʢʫ ʧʨʠʤʝˁʝʥ ʠʩʧʨʘʚʘʥ ʧʦʩʪʫʧʘʢ ʨʝʰʘʚʘˁʘ 

(ʢʘʪʝʛʦʨʠʿʘ F), ʜʦʢ ʿʝ ʦʚʘʿ ʧʨʦʮʝʥʘʪ ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ ʩʘʤʦ 2.7.  

ʈʘʟʣʠʢʝ ʫ ʧʦʩʪʠʛʥʫ˂ʫ ʫʯʝʥʠʢʘ ʢʦʥʪʨʦʣʥʝ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʨʫʧʝ ʿʦʰ ʩʫ ʠʟʨʘʞʝʥʠʿʝ ʧʨʠ 

ʧʨʦʮʝʥʠ ʛʫʩʪʠʥʝ ʿʘʙʫʢʝ (ʛʨʘʬʠʢ 7).  

ʅʘʿʚʝ˂ʠ ʧʨʦʮʝʥʘʪ ʫʯʝʥʠʢʘ ʫ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ ʦʜʘʙʨʘʦ ʿʝ ʦʜʛʦʚʦʨ ʙʝʟ ʦʙʨʘʟʣʦʞʝˁʘ 

(ʢʘʪʝʛʦʨʠʿʝ A ʠ B - ʫʢʫʧʥʦ 64.8%). ʆʩʠʤ ʪʦʛʘ, ʛʦʪʦʚʦ ʯʝʪʚʨʪʠʥʘ ʫʯʝʥʠʢʘ ʫ ʦʚʦʿ ʛʨʫʧʠ 

ʦʜʘʙʨʘʣʘ ʿʝ ʦʜʛʦʚʦʨ ʩʘ ʦʙʨʘʟʣʦʞʝˁʝʤ ʢʦʿʝ ʩʝ ʦʜʥʦʩʠ ʥʘ ʢʦʨʝʢʪʥʫ ʧʨʦʮʝʜʫʨʫ ʧʨʠ 

ʨʝʰʘʚʘˁʫ ʟʘʜʘʪʢʘ (ʢʘʪʝʛʦʨʠʿʘ F ï 24.1%). ʅʘ ʧʨʠʤʝʨ: Ăɻʫʩʪʠʥʘ ʿʝ ʿʝʜʥʘʢʘ ʢʦʣʠʯʥʠʢʫ ʤʘʩʝ 

ʠ ʟʘʧʨʝʤʠʥʝ ʢʘʦ ʰʪʦ ʩʪʦʿʠ ʫ ʨʝʰʝˁʫ. ʊʘʢʦʹʝ, ʤʘʩʘ ʠ ʟʘʧʨʝʤʠʥʘ ʩʫ ʠʟʨʘʯʫʥʘʪʝ ʧʦʤʦ˂ʫ 

ʪʘʯʥʠʭ ʿʝʜʥʘʯʠʥʘ. ʅʝʤʘ ʥʠ ʛʨʝʰʘʢʘ ʫ ʨʘʯʫʥʫ, ʪʘʢʦ ʜʘ ʟʘʢˀʫʯʫʿʝʤ ʜʘ ʿʘʙʫʢʘ ʤʦʞʝ ʠʤʘʪʠ 

ʠʟʨʘʯʫʥʘʪʫ ʛʫʩʪʠʥʫ.ñ  

 

ɻʈɸʌʀʂ 7. ɼA ʃʀ ʇʈʆʉɽʏʅɸ ɱɸɹʋʂɸ ʄʆɾɽ ʀʄɸʊʀ ʀɿʈɸʏʋʅɸʊʋ ɻʋʉʊʀʅʋ?   

A - ʆʜʛʦʚʦʨ ɼʘ ʙʝʟ ʦʙʨʘʟʣʦʞʝˁʘ; B - ʆʜʛʦʚʦʨ ʅʝ ʙʝʟ ʦʙʨʘʟʣʦʞʝˁʘ; C - ʆʜʛʦʚʦʨ ɼʘ ʫʟ ʧʦʛʨʝʰʥʦ 

ʦʙʨʘʟʣʦʞʝˁʝ; D - ʆʜʛʦʚʦʨ ʅʝ ʫʟ ʧʦʛʨʝʰʥʦ ʦʙʨʘʟʣʦʞʝˁʝ; E - ʆʜʛʦʚʦʨ ɼʘ ʫʟ ʧʦʟʠʚʘˁʝ ʥʘ 

ʧʨʝʪʭʦʜʥʦ ʠʩʢʫʩʪʚʦ; F - ʆʜʛʦʚʦʨ ɼʘ ʫʟ ʧʦʟʠʚʘˁʝ ʥʘ ʢʦʨʝʢʪʘʥ ʧʦʩʪʫʧʘʢ ʨʝʰʘʚʘˁʘ ʟʘʜʘʪʢʘ; G - 

ʆʜʛʦʚʦʨ ʅʝ ʫʟ ʧʦʟʠʚʘˁʝ ʥʘ ʧʨʝʪʭʦʜʥʦ ʠʩʢʫʩʪʚʦ; H - ʆʜʛʦʚʦʨ ʅʝ ʫʟ ʥʘʫʯʥʦ ʦʙʿʘʰˁʝˁʝ. 
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ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʚʝ˂ʠʥʘ ʫʯʝʥʠʢʘ ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ (79.7%) ʜʘʣʘ ʿʝ ʥʘʫʯʥʦ 

ʦʙʿʘʰˁʝˁʝ ʥʘʚʦʹʝˁʝʤ ʦʜʥʦʩʘ ʛʫʩʪʠʥʝ ʪʝʣʘ ʠ ʪʝʯʥʦʩʪʠ. ʅʘ ʧʨʠʤʝʨ: Ăɻʫʩʪʠʥʘ ʦʚʝ ʿʘʙʫʢʝ ʿʝ 

ʚʝ˂ʘ ʦʜ ʛʫʩʪʠʥʝ ʚʦʜʝ, ʰʪʦ ʟʥʘʯʠ ʜʘ ʿʘʙʫʢʘ ʪʦʥʝ, ʘ ʪʦ ʩʝ ʥʝ ʜʝʰʘʚʘ ʫ ʧʨʠʨʦʜʠ.ñ ʅʝʢʠ 

ʫʯʝʥʠʮʠ ʩʫ ʧʨʝʧʦʟʥʘʣʠ ʜʘ ʛʨʝʰʢʘ ʧʦʩʪʦʿʠ ʫ ʧʦʩʪʘʚʮʠ ʟʘʜʘʪʢʘ. ʅʘ ʧʨʠʤʝʨ: Ăʆʚʘ ʿʘʙʫʢʘ ʠʤʘ 

ʠʣʠ ʤʘˁʫ ʤʘʩʫ ʠʣʠ ʚʝ˂ʫ ʟʘʧʨʝʤʠʥʫ ʦʜ ʦʥʝ ʢʦʿʘ ʿʝ ʥʘʚʝʜʝʥʘ. ʇʦʜʘʮʠ ʫ ʟʘʜʘʪʢʫ ʥʠʩʫ ʜʦʙʨʠ.ñ 

ʅʘʢʦʥ ʰʪʦ ʩʫ ʩʚʘʢʦʿ ʢʘʪʝʛʦʨʠʿʠ ʫʯʝʥʠʯʢʠʭ ʦʜʛʦʚʦʨʘ (ɸ-H) ʧʨʠʜʨʫʞʝʥʝ ʚʨʝʜʥʦʩʪʠ ʦʜ 0 ʜʦ 

7 ʧʨʠʤʝˁʝʥʘ ʿʝ ʘʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ (ANOVA), ʘ ʜʝʩʢʨʠʧʪʠʚʥʝ ʤʝʨʝ ʟʘ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʝ 

ʢʦʥʪʨʦʣʥʝ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʨʫʧʝ ʥʘ ʟʘʜʘʮʠʤʘ ʧʨʦʮʝʥʝ ʠʟʨʘʯʫʥʘʪʝ ʤʘʩʝ ʠ ʟʘʧʨʝʤʠʥʝ 

ʿʘʙʫʢʝ ʜʘʪʝ ʩʫ ʫ ʪʘʙʝʣʠ 19.  

ɸʥʘʣʠʟʦʤ ʚʘʨʠʿʘʥʩʝ ʧʦʪʚʨʹʝʥʝ ʩʫ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʧʦʩʪʠʛʥʫ˂ʫ ʫʯʝʥʠʢʘ ʢʦʥʪʨʦʣʥʝ ʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʨʫʧʝ ʧʨʠ ʧʨʦʮʝʥʠ ʤʘʩʝ ʿʘʙʫʢʝ (F(152,1)=119.461; p=0.00), ʢʘʦ ʠ ʿʦʰ 

ʠʟʨʘʞʝʥʠʿʝ ʨʘʟʣʠʢʝ ʫ ʧʦʩʪʠʛʥʫ˂ʫ ʫʯʝʥʠʢʘ ʧʨʠ ʧʨʦʮʝʥʠ ʠʟʨʘʯʫʥʘʪʝ ʛʫʩʪʠʥʝ (F(152,1)= 

154.198; p=0.00). ʇʦʰʪʦ ʚʘʨʠʿʘʥʩʝ ʥʠʩʫ ʭʦʤʦʛʝʥʝ ʥʘ ʦʙʘ ʟʘʜʘʪʢʘ, ʨʘʟʣʠʢʝ ʫ ʧʦʩʪʠʛʥʫ˂ʫ 

ʫʯʝʥʠʢʘ ʢʦʥʪʨʦʣʥʝ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʨʫʧʝ ʜʦʜʘʪʥʦ ʩʫ ʧʦʪʚʨʹʝʥʝ ʥʝʧʘʨʘʤʝʪʘʨʩʢʠʤ  

ʄʘʥ-ɺʠʪʥʠ ʪʝʩʪʦʤ. 

ʊɸɹɽʃɸ 19: ɼʝʩʢʨʠʧʪʠʚʥʝ ʤʝʨʝ ʟʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʫ ʠ ʢʦʥʪʨʦʣʥʫ ʛʨʫʧʫ ʥʘ ʪʝʩʪʫ ʧʨʦʮʝʥʝ ʤʘʩʝ ʠ 

ʛʫʩʪʠʥʝ ʫ ʨʝʰʝʥʦʤ ʟʘʜʘʪʢʫ 

 ɻʨʫʧʘ N 
ʉʨʝʜˁʘ 

ʚʨʝʜʥʦʩʪ 
SD ʄʠʥʠʤʫʤ ʄʘʢʩʠʤʫʤ 

ʇʨʦʮʝʥʘ 

ʤʘʩʝ 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʘ 74 5.5676 1.58832  .00 7.00 

ʂʦʥʪʨʦʣʥʘ 79 2.0886 2.26563  .00 6.00 

ʇʨʦʮʝʥʘ 

ʛʫʩʪʠʥʝ 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʘ 74 6.1081 2.00388  .00 7.00 

ʂʦʥʪʨʦʣʥʘ 79 1.7595 2.30504  .00 7.00 

 

ʉʣʝʜʝ˂ʠ ʢʦʨʘʢ ʫ ʠʩʧʠʪʠʚʘˁʫ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʥʘ ʦʚʦʤ ʟʘʜʘʪʢʫ ʿʝ ʨʝʛʨʝʩʠʦʥʘ ʘʥʘʣʠʟʘ. 

ʈʝʛʨʝʩʠʦʥʠ ʤʦʜʝʣ ʦʙʫʭʚʘʪʠʦ ʿʝ ʢʘʦ ʧʨʝʜʠʢʪʦʨʝ ʥʝʟʘʚʠʩʥʫ ʚʘʨʠʿʘʙʣʫ (ʧʨʠʧʘʜʥʦʩʪ ʫʯʝʥʠʢʘ 

ʢʦʥʪʨʦʣʥʦʿ ʦʜʥʦʩʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ) ʠ ʢʦʥʪʨʦʣʥʝ ʚʘʨʠʿʘʙʣʝ ʢʦʿʠʤʘ ʩʝ ʠʩʧʠʪʫʿʝ 

ʫʪʠʮʘʿ ʰʠʨʝʛ ʟʥʘˁʘ (ʦʧʰʪʠ ʫʩʧʝʭ ʠ ʦʮʝʥʘ ʠʟ ʬʠʟʠʢʝ ʥʘ ʧʦʣʫʛʦʜʠʰʪʫ), ʢʘʦ ʠ ʥʠʚʦʘ 

ʢʦʛʥʠʪʠʚʥʦʛ ʨʘʟʚʦʿʘ ʠʟʨʘʞʝʥʦʛ ʩʢʦʨʦʤ ʥʘ BLOT ʪʝʩʪʫ.  
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ʈʝʛʨʝʩʠʦʥʠ ʤʦʜʝʣ ʟʘ ʟʘʜʘʪʘʢ ʧʨʦʮʝʥʝ ʤʘʩʝ ʩʪʘʪʠʩʪʠʯʢʠ ʿʝ ʟʥʘʯʘʿʘʥ (F(134,4)=34.576; 

p=0.00) ʠ ʧʦʢʘʟʫʿʝ ʜʘ ʧʨʝʜʠʢʪʦʨʠ ʦʙʿʘʰˁʘʚʘʿʫ 51% ʚʘʨʠʿʘʥʩʝ ʫ ʧʦʩʪʠʛʥʫ˂ʠʤʘ. ʄʦʞʝ ʩʝ 

ʫʦʯʠʪʠ ʜʘ ʦʩʠʤ ʧʨʠʧʘʜʥʦʩʪʠ ʫʯʝʥʠʢʘ ʢʦʥʪʨʦʣʥʦʿ ʠʣʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ, ʿʝʜʠʥʦ 

ʦʧʰʪʠ ʫʩʧʝʭ ʥʘ ʧʦʣʫʛʦʜʠʰʪʫ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʦ ʫʪʠʯʝ ʥʘ ʧʦʩʪʠʛʥʫ˂ʝ ʫʯʝʥʠʢʘ ʧʨʠ 

ʧʨʦʮʝʥʠ ʤʘʩʝ ʿʘʙʫʢʝ (ʪʘʙʝʣʘ 20).  

ʊɸɹɽʃɸ 20: ʈʝʛʨʝʩʠʦʥʠ ʤʦʜʝʣ ʟʘ ʟʘʜʘʪʘʢ ʧʨʦʮʝʥʝ ʤʘʩʝ ʿʘʙʫʢʝ 

ʄʦʜʝʣ 

Unstandardized 

Coefficients 

Standardized 

Coefficients 
t Sig. 

B Std. Error Beta 

(Constant) 5.975 .794  7.529 .000 

ɻʨʫʧʘ -3.104 .316 -.602 -9.829 .000 

ʆʮʝʥʘ ʠʟ ʬʠʟʠʢʝ ʥʘ 

ʧʦʣʫʛʦʜʠʰʪʫ 
-.116 .226 -.056 -.513 .609 

ʋʩʧʝʭ ʥʘ 

ʧʦʣʫʛʦʜʠʰʪʫ 
.653 .226 .320 2.897 .004 

ʉʢʦʨ ʥʘ BLOT ʪʝʩʪʫ .027 .034 .063 .799 .426 

 

ʈʝʛʨʝʩʠʦʥʠ ʤʦʜʝʣ ʟʘ ʟʘʜʘʪʘʢ ʧʨʦʮʝʥʝ ʛʫʩʪʠʥʝ ʿʘʙʫʢʝ ʪʘʢʦʹʝ ʿʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʘʥ 

(F(134,4)=41.586, p=0.00), ʧʨʠ ʯʝʤʫ ʧʨʝʜʠʢʪʦʨʠ ʦʙʿʘʰˁʘʚʘʿʫ 55% ʚʘʨʠʿʘʥʩʝ ʧʦʩʪʠʛʥʫ˂ʘ. 

ʇʨʠʧʘʜʥʦʩʪ ʢʦʥʪʨʦʣʥʦʿ ʠʣʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ ʿʝ ʿʝʜʠʥʠ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʘʥ 

ʧʨʝʜʠʢʪʦʨ, ʤʘʜʘ ʿʝ ʥʠʚʦ ʢʦʛʥʠʪʠʚʥʦʛ ʨʘʟʚʦʿʘ ʤʝʨʝʥ BLOT ʪʝʩʪʦʤ ʚʝʦʤʘ ʙʣʠʟʫ ʥʠʚʦʘ 

ʟʥʘʯʘʿʥʦʩʪʠ (ʪʘʙʝʣʘ 21). 

ʀʥʪʝʨʝʩʘʥʪʥʦ ʿʝ ʫʦʯʠʪʠ ʜʘ ʿʝ ʫʪʠʮʘʿ ʥʠʚʦʘ ʢʦʛʥʠʪʠʚʥʦʛ ʨʘʟʚʦʿʘ ʚʝ˂ʠ ʥʘ ʧʦʩʪʠʛʥʫ˂ʘ 

ʫʯʝʥʠʢʘ ʥʘ ʟʘʜʘʪʢʫ ʦ ʛʫʩʪʠʥʠ ʿʘʙʫʢʝ, ʢʦʿʠ ʿʝ ʢʦʤʧʣʝʢʩʥʠʿʠ ʠ ʯʠʿʝ ʦʙʿʘʰˁʘʚʘˁʝ ʟʘʭʪʝʚʘ 

ʧʨʠʤʝʥʫ ʥʘʫʯʥʠʭ ʢʦʥʮʝʧʘʪʘ ʫʩʣʦʚʘ ʟʘ ʧʣʠʚʘˁʝ ʠ ʪʦˁʝˁʝ ʪʝʣʘ, ʥʝʛʦ ʥʘ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ 

ʥʘ ʟʘʜʘʪʢʫ ʦ ʤʘʩʠ ʿʘʙʫʢʝ ʢʦʿʠ ʩʝ ʫʩʧʝʰʥʦ ʤʦʞʝ ʨʝʰʠʪʠ ʩʘʤʦ ʘʢʪʠʚʠʨʘˁʝʤ ʨʝʣʝʚʘʥʪʥʠʭ 

ʩʚʘʢʦʜʥʝʚʥʠʭ ʠʩʢʫʩʪʘʚʘ. ʆʚʘʿ ʥʘʣʘʟ ʿʝ ʫ ʩʢʣʘʜʫ ʩʘ ʦʧʠʩʘʥʠʤ ʦʩʦʙʠʥʘʤʘ ʬʦʨʤʘʣʥʦ-

ʦʧʝʨʘʮʠʦʥʦʛ ʤʠʰˀʝˁʘ (Bond, 1978-1979, 1995; Gray, 1990; Stepanoviĺ, 2007 ʧʨʝʤʘ Gruber 

& Von®she, 1995).   
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ʊɸɹɽʃɸ 21: ʈʝʛʨʝʩʠʦʥʠ ʤʦʜʝʣ ʟʘ ʟʘʜʘʪʘʢ ʧʨʦʮʝʥʝ ʛʫʩʪʠʥʝ ʿʘʙʫʢʝ 

ʄʦʜʝʣ 

Unstandardized 

Coefficients 

Standardized 

Coefficients 
t Sig. 

B Std. Error Beta 

(Constant) 7.216 .889  8.114 .000 

ɻʨʫʧʘ -4.096 .354 -.675 -11.573 .000 

ʆʮʝʥʘ ʠʟ ʬʠʟʠʢʝ ʥʘ 

ʧʦʣʫʛʦʜʠʰʪʫ 
.159 .254 .066 .628 .531 

ʋʩʧʝʭ ʥʘ 

ʧʦʣʫʛʦʜʠʰʪʫ 
.232 .253 .097 .918 .360 

ʉʢʦʨ ʥʘ BLOT 

ʪʝʩʪʫ 
.071 .038 .139 1.858 .065 

 

4.3.2. ʇʦʨʝʹʝˁʝ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʢʦʥʪʨʦʣʥʝ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʨʫʧʝ ʧʨʠ 

ʪʫʤʘʯʝˁʫ ʩʥʠʤʢʘ ʥʝʫʦʙʠʯʘʿʝʥʠʭ ʬʠʟʠʯʢʠʭ ʧʦʿʘʚʘ 

ʋ ʮʠˀʫ ʧʦʨʝʹʝˁʘ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʢʦʥʪʨʦʣʥʝ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʨʫʧʝ ʥʘ 

ʥʝʢʣʘʩʠʯʥʠʤ ʟʘʜʘʮʠʤʘ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʫʯʝʥʠʮʠ ʦʙʝ ʛʨʫʧʝ ʫʯʝʩʪʚʦʚʘʣʠ 

ʩʫ ʫ ʿʦʰ ʿʝʜʥʦʿ ʘʢʪʠʚʥʦʩʪʠ, ʘ ʪʦ ʿʝ ʪʫʤʘʯʝˁʝ ʩʥʠʤʢʘ ʥʝʫʦʙʠʯʘʿʝʥʠʭ ʬʠʟʠʯʢʠʭ ʧʦʿʘʚʘ ï 

ʧʦʥʘʰʘˁʘ ʪʝʣʘ ʫ ʛʘʩʫ ʯʠʿʘ ʿʝ ʛʫʩʪʠʥʘ ʚʝ˂ʘ ʦʜ ʛʫʩʪʠʥʝ ʚʘʟʜʫʭʘ. ʈʝʯ ʿʝ ʦ ʙʘʣʦʥʫ ʠ Ăʯʘʤʮʫñ ʦʜ 

ʘʣʫʤʠʥʠʿʫʤʩʢʝ ʬʦʣʠʿʝ ʯʠʿʝ ʧʦʥʘʰʘˁʝ ʫ ʛʘʩʫ ʚʝ˂ʝ ʛʫʩʪʠʥʝ ʦʜ ʛʫʩʪʠʥʝ ʚʘʟʜʫʭʘ ʫ ʧʨʚʠ ʤʘʭ 

ʜʝʣʫʿʝ ʚʝʦʤʘ ʠʟʥʝʥʘʹʫʿʫ˂ʝ, ʛʦʪʦʚʦ ʥʝʩʪʚʘʨʥʦ. 

ʋʯʝʥʠʯʢʠ ʦʜʛʦʚʦʨʠ ʧʨʠ ʦʙʿʘʰˁʘʚʘˁʫ ʧʦʥʘʰʘˁʘ ʙʘʣʦʥʘ ʠ ʯʘʤʮʘ ʩʚʨʩʪʘʚʘʥʠ ʩʫ ʫ ʿʝʜʥʫ ʦʜ 

ʩʣʝʜʝ˂ʠʭ ʢʘʪʝʛʦʨʠʿʘ: ɹʝʟ ʦʙʿʘʰˁʝˁʘ; ʇʦʛʨʝʰʥʦ ʦʙʿʘʰˁʝˁʝ; ʉʘʤʦ ʥʘʚʦʹʝˁʝ ʫʦʯʝʥʠʭ 

ʯʠˁʝʥʠʮʘ ʠ ʀʩʧʨʘʚʥʦ ʦʙʿʘʰˁʝˁʝ, ʧʨʠ ʯʝʤʫ ʩʫ ʩʚʘʢʦʿ ʢʘʪʝʛʦʨʠʿʠ ʦʜʛʦʚʦʨʘ ʧʨʠʜʨʫʞʝʥʝ ʩʫ 

ʚʨʝʜʥʦʩʪʠ ʦʜ 0 ʜʦ 3, ʨʝʜʦʤ. 

ʋ ʮʠˀʫ ʧʦʨʝʹʝˁʘ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʢʦʥʪʨʦʣʥʝ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʨʫʧʘ ʥʘ ʟʘʜʘʮʠʤʘ ʦ 

ʙʘʣʦʥʫ ʠ Ăʯʘʤʮʫñ ʥʘʿʧʨʝ ʩʫ ʫʪʚʨʹʝʥʝ ʬʨʝʢʚʝʥʮʠʿʝ ʠ ʧʨʦʮʝʥʪʠ ʨʘʟʣʠʯʠʪʠʭ ʢʘʪʝʛʦʨʠʿʘ 

ʫʯʝʥʠʯʢʠʭ ʦʜʛʦʚʦʨʘ, ʘ ʨʝʟʫʣʪʘʪʠ ʩʫ ʧʨʠʢʘʟʘʥʠ ʫ ʪʘʙʝʣʠ 22, ʦʜʥʦʩʥʦ ʛʨʘʬʠʮʠʤʘ 8 ʠ 9.  
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ʊɸɹɽʃɸ 22: ʌʨʝʢʚʝʥʮʠʿʝ ʨʘʟʣʠʯʠʪʠʭ ʢʘʪʝʛʦʨʠʿʘ ʫʯʝʥʠʯʢʠʭ ʦʜʛʦʚʦʨʘ ʫ ʢʦʥʪʨʦʣʥʦʿ ʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ ʥʘ ʟʘʜʘʮʠʤʘ ʦ ʙʘʣʦʥʫ ʠ Ăʯʘʤʮʫñ ʦʜ ʘʣʫʤʠʥʠʿʫʤʩʢʝ ʬʦʣʠʿʝ 

ɺʨʩʪʘ ʦʙʿʘʰˁʝˁʘ 

ɿʘʜʘʪʘʢ ʦ ʙʘʣʦʥʫ ɿʘʜʘʪʘʢ ʦ ʯʘʤʮʫ 

ʂʦʥʪʨʦʣʥʘ ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʘ ʂʦʥʪʨʦʣʥʘ ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʘ 

ɹʝʟ ʦʙʿʘʰˁʝˁʘ 9  1 3 2 

ʇʦʛʨʝʰʥʦ ʦʙʿʘʰˁʝˁʝ 25 3 29 2 

ʉʘʤʦ ʥʘʚʦʹʝˁʝ ʯʠˁʝʥʠʮʘ 31 23 36 25 

ʀʩʧʨʘʚʥʦ ʦʙʿʘʰˁʝˁʝ 9 40 6 38 

ʋʢʫʧʥʦ 74 67 74 67 

 

ʋ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ ʢʘʦ ʥʘʿʟʘʩʪʫʧˀʝʥʠʿʠ ʫʯʝʥʠʯʢʠ ʦʜʛʦʚʦʨʠ ʠʟʜʚʘʿʘʿʫ ʩʝ ʦʥʠ ʫ ʢʦʿʠʤʘ ʩʝ 

ʢʘʦ ʦʙʿʘʰˁʝˁʝ ʧʦʥʘʰʘˁʘ ʙʘʣʦʥʘ ʠ Ăʯʘʤʮʘñ ʥʘʚʦʜʝ ʩʘʤʦ ʦʯʠʛʣʝʜʥʝ ʯʠˁʝʥʠʮʝ. ʅʘ ʧʨʠʤʝʨ: 

Ăɹʘʣʦʥ ʿʝ ʦʩʪʘʦ ʜʘ ʣʝʙʜʠ ʫ ʧʦʩʫʜʠ ʢʘʜʘ ʿʝ ʫ ˁʫ ʥʝʰʪʦ ʥʘʩʫʪʦ.ñ ʠʣʠ Ăʏʘʤʘʮ ʣʝʙʜʠ ʢʘʜʘ ʩʝ ʫ 

ʧʦʩʫʜʫ ʥʘʩʧʝ ʥʝʢʠ ʥʝʚʠʜˀʠʚʠ ʛʘʩ, ʘ ʧʦʪʦʥʝ ʢʘʜʘ ʩʝ ʪʘʿ ʛʘʩ ʥʘʩʧʝ ʠ ʫ ʯʘʤʘʮ.ñ ʆʚʘʢʚʝ 

ʦʜʛʦʚʦʨʝ ʥʘʚʝʣʦ ʿʝ 42%, ʦʜʥʦʩʥʦ 49% ʫʯʝʥʠʢʘ ʫ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ ʧʨʠʣʠʢʦʤ ʦʙʿʘʰˁʘʚʘˁʘ 

ʧʦʥʘʰʘˁʘ ʙʘʣʦʥʘ ʠ Ăʯʘʤʮʘñ ʦʜ ʘʣʫʤʠʥʠʿʫʤʩʢʝ ʬʦʣʠʿʝ ʫ ʛʘʩʫ ʯʠʿʘ ʿʝ ʛʫʩʪʠʥʘ ʚʝ˂ʘ ʦʜ 

ʛʫʩʪʠʥʝ ʚʘʜʫʭʘ. 

ʆʩʠʤ ʪʦʛʘ, ʫ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ ʚʠʩʦʢ ʿʝ ʧʨʦʮʝʥʘʪ ʧʦʛʨʝʰʥʠʭ ʦʙʿʘʰˁʝˁʘ ʢʦʿʘ ʩʝ ʚʝ˂ʠʥʦʤ 

ʦʜʥʦʩʝ ʥʘ ʥʘʚʦʹʝˁʝ ʭʝʣʠʿʫʤʘ ʢʘʦ ʫʟʨʦʢʘ ʥʝʦʙʠʯʥʦʛ ʧʦʥʘʰʘˁʘ ʪʝʣʘ. ʅʘ ʧʨʠʤʝʨ: Ăɹʘʣʦʥ ʥʝ 

ʤʦʞʝ ʜʘ ʧʘʜʥʝ ʥʘ ʜʥʦ ʧʦʩʫʜʝ ʟʘʪʦ ʰʪʦ ʿʝ ʫ ˁʫ ʥʘʩʫʪ ʭʝʣʠʿʫʤ.ñ ʆʢʦ ʿʝʜʥʘ ʪʨʝ˂ʠʥʘ ʫʯʝʥʠʢʘ 

ʫ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ ʜʘʣʘ ʿʝ ʦʚʘʢʚʝ ʦʜʛʦʚʦʨʝ (34% ʥʘ ʟʘʜʘʪʢʫ ʦ ʙʘʣʦʥʫ ʠ 39% ʥʘ ʟʘʜʘʪʢʫ ʦ 

Ăʯʘʤʮʫñ). 

ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ ʪʘʢʦʹʝ ʩʝ ʤʦʞʝ ʫʦʯʠʪʠ ʟʥʘʯʘʿʘʥ ʧʨʦʮʝʥʘʪ 

ʫʯʝʥʠʢʘ ʢʦʿʠ ʩʫ ʥʘʚʦʜʠʣʠ ʩʘʤʦ ʦʯʠʛʣʝʜʥʝ ʯʠˁʝʥʠʮʝ ʧʨʠ ʧʦʢʫʰʘʿʫ ʜʘ ʦʙʿʘʩʥʝ ʧʦʥʘʰʘˁʝ 

ʙʘʣʦʥʘ (34%) ʠ Ăʯʘʤʮʘñ (37%). ʄʝʹʫʪʠʤ, ʙʨʦʿ ʫʯʝʥʠʢʘ ʢʦʿʠ ʩʫ ʜʘʣʠ ʧʦʛʨʝʰʥʘ ʦʙʿʘʰˁʝˁʘ 

ʟʘʩʥʦʚʘʥʘ ʥʘ ʥʝʘʜʝʢʚʘʪʥʦʿ ʠʥʪʝʨʧʨʝʪʘʮʠʿʠ ʠʩʢʫʩʪʚʘ ʩʘ ʭʝʣʠʿʫʤʦʤ ʿʝ ʤʠʥʠʤʘʣʘʥ, 3 ʦʜʥʦʩʥʦ 

2 ʫʯʝʥʠʢʘ ʦʜ 67 ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ.  

ɿʥʘʯʘʿʥʘ ʿʝ ʨʘʟʣʠʢʘ ʫ ʙʨʦʿʫ ʧʦʪʧʫʥʠʭ ʠ ʠʩʧʨʘʚʥʠʭ ʦʙʿʘʰˁʝˁʘ ʫ ʢʦʥʪʨʦʣʥʦʿ ʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ.  
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ɻʈɸʌʀʂ 8. ʇʨʦʮʝʥʘʪ ʨʘʟʣʠʯʠʪʠʭ ʢʘʪʝʛʦʨʠʿʘ ʫʯʝʥʠʯʢʠʭ ʦʜʛʦʚʦʨʘ ʥʘ ʟʘʜʘʪʢʫ ʦ ʙʘʣʦʥʫ 

ʋ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ ʠʩʧʨʘʚʥʘ ʠ ʜʝʪʘˀʥʘ ʦʙʨʘʟʣʦʞʝˁʘ ʥʘʚʝʣʦ ʿʝ 12% ʫʯʝʥʠʢʘ ʥʘ ʟʘʜʘʪʢʫ ʦ 

ʙʘʣʦʥʫ ʠ 8% ʫʯʝʥʠʢʘ ʥʘ ʟʘʜʘʪʢʫ ʦ ʯʘʤʮʫ. ʇʨʠʙʣʠʞʥʦ 60% ʫʯʝʥʠʢʘ ʥʘ ʟʘʜʘʪʢʫ ʦ ʙʘʣʦʥʫ ʠ 

57% ʥʘ ʟʘʜʘʪʢʫ ʦ Ăʯʘʤʮʫñ ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ ʜʘʣʦ ʿʝ ʦʙʿʘʰˁʝˁʝ ʢʦʿʝ ʿʘʩʥʦ ʫʢʘʟʫʿʝ 

ʜʘ ʫʯʝʥʠʮʠ ʧʨʠʤʝˁʫʿʫ ʟʥʘˁʘ ʦ ʦʜʥʦʩʫ ʛʫʩʪʠʥʘ ʢʘʦ ʫʩʣʦʚʫ ʟʘ ʧʣʠʚʘˁʝ/ʪʦˁʝˁʝ ʪʝʣʘ ʫʟ 

ʧʨʝʧʦʟʥʘʚʘˁʝ ʜʝʣʦʚʘˁʘ ʩʠʣʝ ʧʦʪʠʩʢʘ ʫ ʛʘʩʦʚʠʤʘ. ʅʘ ʧʨʠʤʝʨ:  

Ăʋ ʧʦʩʫʜʫ ʿʝ ʥʘʩʫʪ ʥʝʢʠ ʛʘʩ ʢʦʿʠ ʿʝ ʛʫʰ˂ʠ ʦʜ ʚʘʟʜʫʭʘ, ʯʘʢ ʠ ʦʜ ʙʘʣʦʥʘ ʥʘʧʫˁʝʥʦʛ 

ʚʘʟʜʫʭʦʤ. ɿʘʪʦ ʙʘʣʦʥ ʥʝ˂ʝ ʤʦ˂ʠ ʜʘ Ăʧʦʪʦʥʝñ ʥʘ ʜʥʦ ʧʦʩʫʜʝ ʚʝ˂ ʦʩʪʘʿʝ ʜʘ ʣʝʙʜʠ.ñ  

Ăʂʘʜʘ ʩʝ ʙʘʣʦʥ ʫʙʘʮʠ ʫ ʧʦʩʫʜʫ ʫ ʢʦʿʦʿ ʿʝ ʚʘʟʜʫʭ ʦʥ ʧʘʜʘ ʥʘ ʜʥʦ. ɱʘʩʥʦ ʿʝ ʜʘ ʿʝ ˁʝʛʦʚʘ 

ʩʨʝʜˁʘ ʛʫʩʪʠʥʘ ʚʝ˂ʘ ʦʜ ʛʫʩʪʠʥʝ ʚʘʟʜʫʭʘ. ʄʝʹʫʪʠʤ, ʘʢʦ ʿʝ ʫ ʧʦʩʫʜʠ ʥʝʢʠ ʜʨʫʛʠ, 

ʛʫʰ˂ʠ ʛʘʩ, ʙʘʣʦʥ ʦʩʪʘʿʝ ʥʘ ʧʦʚʨʰʠʥʠ.ñ 

Ăɹʘʣʦʥ ʤʠʨʫʿʝ ʥʘ ʧʦʚʨʰʠʥʠ ʥʝʢʦʛ ʛʫʩʪʦʛ, ʧʨʦʚʠʜʥʦʛ ʛʘʩʘ. ʅʘ ˁʝʛʘ ʜʝʣʫʿʝ 

ʛʨʘʚʠʪʘʮʠʦʥʘ ʩʠʣʘ ʠ ʩʠʣʘ ʧʦʪʠʩʢʘ ʪʦʛ ʛʘʩʘ. ʆʯʠʛʣʝʜʥʦ, ʦʥʝ ʩʫ ʿʝʜʥʘʢʝ ʠ ʟʘʪʦ ʙʘʣʦʥ 

ʥʝ ʠʜʝ ʥʠ ʥʘʚʠʰʝ ʥʠ ʥʘʥʠʞʝ.ñ 

Ăʏʘʤʘʮ ʧʣʠʚʘ ʥʘ ʧʦʚʨʰʠʥʠ ʥʝʢʦʛ ʧʨʦʚʠʜʥʦʛ ʛʘʩʘ ʢʘʦ ʥʘ ʚʦʜʠ ʟʘʪʦ ʰʪʦ ʿʝ ʫʢʫʧʥʘ 

ʛʫʩʪʠʥʘ ʘʣʫʤʠʥʠʿʫʤʩʢʝ ʬʦʣʠʿʝ ʦʜ ʢʦʿʝ ʿʝ ʥʘʧʨʘʚˀʝʥ ʯʘʤʘʮ ʠ ʚʘʟʜʫʭʘ ʫ ˁʝʤʫ ʤʘˁʘ 

ʦʜ ʛʫʩʪʠʥʝ ʪʦʛ ʛʘʩʘ. ʂʘʜʘ ʩʝ ʛʘʩ ʜʦʩʠʧʘ ʫ ʯʘʤʘʮ, ˁʝʛʦʚʘ ʛʫʩʪʠʥʘ ʩʝ ʧʦʚʝ˂ʘʚʘ ʠ ʦʥ 

ʪʦʥʝ. ʉʣʠʯʥʦ ʢʘʦ ʢʘʜʘ ʙʠ ʙʠ ʫ ʯʘʤʘʮ ʜʦʩʠʧʘʣʠ ʚʦʜʫ. ʆʥ ʙʠ ʫ ʥʝʢʦʤ ʪʨʝʥʫʪʢʫ 

ʧʦʪʦʥʫʦ.ñ  
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ɻʈɸʌʀʂ 9. ʇʨʦʮʝʥʘʪ ʨʘʟʣʠʯʠʪʠʭ ʢʘʪʝʛʦʨʠʿʘ ʫʯʝʥʠʯʢʠʭ ʦʜʛʦʚʦʨʘ ʥʘ ʟʘʜʘʪʢʫ ʦ Ăʯʘʤʮʫñ 

ʊʨʝʙʘ ʠʩʪʘ˂ʠ ʠ ʧʦʜʘʪʘʢ ʜʘ ʿʝ ʛʣʝʜʘʥʦ ʥʘ ʮʝʣʦʤ ʫʟʦʨʢʫ ʤʘʣʠ ʙʨʦʿ ʫʯʝʥʠʢʘ, ʩʚʝʛʘ ʜʝʩʝʪ ʥʘ 

ʟʘʜʘʪʢʫ ʦ ʙʘʣʦʥʫ ʠ ʧʝʪ ʥʘ ʟʘʜʘʪʢʫ ʦ Ăʯʘʤʮʫñ, ʧʨʦʧʫʩʪʠʦ ʧʨʠʣʠʢʫ ʜʘ ʥʘʧʠʰʝ ʦʙʿʘʰˁʝˁʝ 

ʫʦʯʝʥʦʛ ʧʦʥʘʰʘˁʘ ʪʝʣʘ ʰʪʦ ʫʢʘʟʫʿʝ ʜʘ ʟʘʜʘʪʘʢ ʦʚʝ ʚʨʩʪʝ ʫ ʚʝʣʠʢʦʿ ʤʝʨʠ ʧʦʙʫʹʫʿʝ 

ʠʥʪʝʨʝʩʦʚʘˁʝ ʫʯʝʥʠʢʘ.  

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ (ANOVA) ʧʦʪʚʨʜʠʣʘ ʿʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʧʦʩʪʠʛʥʫ˂ʫ 

ʫʯʝʥʠʢʘ ʢʦʥʪʨʦʣʥʝ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʨʫʧʝ ʥʘ ʦʙʘ ʟʘʜʘʪʢʘ (F(139,1)=56.704; p = 0.00 ʠ 

F(139,1)=49.656; p = 0.00). ʇʦʜʘʮʠ ʩʫ ʧʨʠʢʘʟʘʥʠ ʫ ʪʘʙʝʣʠ 23. 

ʊɸɹɽʃɸ 23: ɼʝʩʢʨʠʧʪʠʚʥʝ ʤʝʨʝ ʟʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʫ ʠ ʢʦʥʪʨʦʣʥʫ ʛʨʫʧʫ ʥʘ ʟʘʜʘʮʠʤʘ ʦ ʙʘʣʦʥʫ ʠ 

Ăʯʘʤʮʫñ ʦʜ ʘʣʫʤʠʥʠʿʫʤʩʢʝ ʬʦʣʠʿʝ 

 ɻʨʫʧʘ N 
ʉʨʝʜˁʘ 

ʚʨʝʜʥʦʩʪ 
SD ʄʠʥʠʤʫʤ ʄʘʢʩʠʤʫʤ 

ɿʘʜʘʪʘʢ ʦ 

ʙʘʣʦʥʫ 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʘ 67 2.5224 .65962 .00 3.00 

ʂʦʥʪʨʦʣʥʘ 74 1.5405 .86308 .00 3.00 

ɿʘʜʘʪʘʢ ʦ 

Ăʯʘʤʮʫñ 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʘ 67  2.4776  .70406  .00  3.00  

ʂʦʥʪʨʦʣʥʘ 74  1.6216  .73471  .00  3.00  
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ʈʘʜʠ ʠʩʧʠʪʠʚʘˁʘ ʧʦʚʝʟʘʥʦʩʪʠ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʥʘ ʟʘʜʘʮʠʤʘ ʦ ʙʘʣʦʥʫ ʠ Ăʯʘʤʮʫñ ʩʘ 

ʚʨʩʪʦʤ ʥʘʩʪʘʚʥʠʭ ʠʩʢʫʩʪʘʚʘ, ʨʘʟʚʠʿʝʥʦʰ˂ʫ ʬʦʨʤʘʣʥʦ-ʦʧʝʨʘʮʠʦʥʦʛ ʤʠʰˀʝˁʘ ʠ ʫʪʠʮʘʿʝʤ 

ʰʠʨʝʛ ʟʥʘˁʘ ʠʟʨʘʞʝʥʠʤ ʧʨʝʢʦ ʦʧʰʪʝʛ ʫʩʧʝʭʘ ʠ ʦʮʝʥʝ ʠʟ ʬʠʟʠʢʝ ʥʘ ʧʦʣʫʛʦʜʠʰʪʫ 

ʧʨʠʤʝˁʝʥʘ ʿʝ ʨʝʛʨʝʩʠʦʥʘ ʘʥʘʣʠʟʘ, ʘ ʨʝʟʫʣʪʘʪʠ ʩʫ ʧʨʠʢʘʟʘʥʠ ʫ ʪʘʙʝʣʠ 24 ʠ ʪʘʙʝʣʠ 25. 

ʊɸɹɽʃɸ 24: ʈʝʛʨʝʩʠʦʥʠ ʤʦʜʝʣ ʟʘ ʟʘʜʘʪʘʢ ʦ ʙʘʣʦʥʫ 

ʄʦʜʝʣ 

Unstandardized 

Coefficients 

Standardized 

Coefficients 
t Sig. 

B Std. Error Beta 

(Constant) 2.290 .306  7.482 .000 

ɻʨʫʧʘ -.995 .123 -.542 -8.111 .000 

ʆʮʝʥʘ ʠʟ ʬʠʟʠʢʝ ʥʘ 

ʧʦʣʫʛʦʜʠʰʪʫ 
.093 .089 .125 1.038 .301 

ʋʩʧʝʭ ʥʘ 

ʧʦʣʫʛʦʜʠʰʪʫ 
.134 .091 .179 1.482 .141 

ʉʢʦʨ ʥʘ BLOT 

ʪʝʩʪʫ 
.020 .013 .129 1.526 .130 

 

 

ʊɸɹɽʃɸ 25: ʈʝʛʨʝʩʠʦʥʠ ʤʦʜʝʣ ʟʘ ʟʘʜʘʪʘʢ ʦ Ăʯʘʤʮʫñ ʦʜ ʘʣʫʤʠʥʠʿʫʤʩʢʝ ʬʦʣʠʿʝ 

ʄʦʜʝʣ 

Unstandardized 

Coefficients 

Standardized 

Coefficients 
t Sig. 

B Std. Error Beta 

(Constant) 2.058 .295  6.985 .000 

ɻʨʫʧʘ -.779 .118 -.462 -6.589 .000 

ʆʮʝʥʘ ʠʟ ʬʠʟʠʢʝ ʥʘ 

ʧʦʣʫʛʦʜʠʰʪʫ 
.039 .086 .058 .456 .649 

ʋʩʧʝʭ ʥʘ 

ʧʦʣʫʛʦʜʠʰʪʫ 
.206 .087 .299 2.360 .020 

ʉʢʦʨ ʥʘ BLOT 

ʪʝʩʪʫ 
.013 .013 .090 1.005 .317 
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ʈʝʛʨʝʩʠʦʥʘ ʘʥʘʣʠʟʘ ʥʘ ʟʘʜʘʪʢʫ ʦ ʙʘʣʦʥʫ ʧʦʢʘʟʫʿʝ ʜʘ ʿʝ ʩʘʤʦ ʧʨʠʧʘʜʥʦʩʪ ʢʦʥʪʨʦʣʥʦʿ, 

ʦʜʥʦʩʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ ʟʥʘʯʘʿʘʥ ʧʨʝʜʠʢʪʦʨ ʪʫʤʘʯʝˁʘ ʧʦʥʘʰʘˁʘ ʪʝʣʘ ʫ ʛʘʩʫ ʯʠʿʘ 

ʿʝ ʛʫʩʪʠʥʘ ʚʝ˂ʘ ʦʜ ʛʫʩʪʠʥʝ ʚʘʟʜʫʭʘ, ʜʦʢ ʦʮʝʥʘ ʠʟ ʬʠʟʠʢʝ ʠ ʦʧʰʪʠ ʫʩʧʝʭ ʥʘ ʧʦʣʫʛʦʜʠʰʪʫ, 

ʢʘʦ ʠ ʥʠʚʦ ʢʦʛʥʠʪʠʚʥʦʛ ʨʘʟʚʦʿʘ ʥʠʩʫ (F(123,4)=26.453; p=0.00; RĮ=0.46).  

ʂʦʜ ʪʫʤʘʯʝˁʘ ʧʦʥʘʰʘˁʘ ʯʘʤʮʘ ʧʦʨʝʜ ʧʨʠʧʘʜʥʦʩʪʠ ʢʦʥʪʨʦʣʥʦʿ ʠʣʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ 

ʛʨʫʧʠ ʢʦʿʘ ʿʝ ʥʘʿʟʥʘʯʘʿʥʠʿʠ ʧʨʝʜʠʢʪʦʨ, ʟʥʘʯʘʿʘʥ ʿʝ ʠ ʫʩʧʝʭ ʥʘ ʧʦʣʫʛʦʜʠʰʪʫ 

(F(123,4)=21.151; p=0.00; RĮ=0.41).  

4.3.3. ʇʦʨʝʹʝˁʝ ʧʦʩʪʠʛʥʫ˂ ʘ ʫʯʝʥʠʢʘ ʢʦʥʪʨʦʣʥʝ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʨʫʧʝ ʥʘ 

ʦʜʣʦʞʝʥʦʤ ʪʝʩʪʫ 

ʋ ʮʠˀʫ ʧʦʨʝʹʝˁʘ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʫ ʧʦʛʣʝʜʫ ʪʨʘʿʥʦʩʪʠ ʠ ʧʨʠʤʝʥʝ ʩʪʝʯʝʥʠʭ ʟʥʘˁʘ ʦ 

ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ ʦʨʛʘʥʠʟʦʚʘʥ ʿʝ ʦʜʣʦʞʝʥʠ ʢʦʥʮʝʧʪʫʘʣʥʠ ʪʝʩʪ ʪʨʠ 

ʤʝʩʝʮʘ ʥʘʢʦʥ  ʨʝʘʣʠʟʦʚʘʥʝ ʥʘʩʪʘʚʝ ʦ ʦʚʠʤ ʬʝʥʦʤʝʥʠʤʘ.  

ʇʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʥʘ ʦʜʣʦʞʝʥʦʤ ʪʝʩʪʫ ʠʟʨʘʞʝʥʘ ʩʫ ʫ ʧʨʦʮʝʥʪʠʤʘ ʠ ʩʚʨʩʪʘʥʘ ʫ ʧʝʪ 

ʢʘʪʝʛʦʨʠʿʘ (ʪʘʙʝʣʘ 26).  

ɸʢʦ ʧʦʩʤʘʪʨʘʤʦ ʮʝʦ ʫʟʦʨʘʢ, ʤʦʞʝ ʩʝ ʫʦʯʠʪʠ ʤʘˁʠ ʙʨʦʿ ʫʯʝʥʠʢʘ ʢʦʿʠ ʩʫ ʦʩʪʚʘʨʠʣʠ ʩʢʦʨ 

ʠʟʥʘʜ 70 ʧʨʦʮʝʥʘʪʘ, ʧʨʠ ʯʝʤʫ ʩʫ ʛʦʪʦʚʦ ʩʚʠ ʦʚʠ ʫʯʝʥʠʮʠ ʠʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʨʫʧʝ. 

ʆʚʘʢʘʚ ʨʝʟʫʣʪʘʪ ʜʦʥʝʢʣʝ ʿʝ ʦʯʝʢʠʚʘʥ ʠʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʚʨʝʤʝʥʩʢʫ ʜʠʩʪʘʥʮʫ ʫ ʦʜʥʦʩʫ ʥʘ 

ʨʝʘʣʠʟʦʚʘʥʫ ʥʘʩʪʘʚʫ, ʘʣʠ ʠ ʩʣʦʞʝʥʦʩʪ ʟʘʜʘʪʘʢʘ ʢʦʿʠ ʩʫ ʩʪʘʚˀʝʥʠ ʧʨʝʜ ʫʯʝʥʠʢʝ. ɸʢʦ 

ʫʧʦʨʝʜʠʤʦ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʢʦʥʪʨʦʣʥʝ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʨʫʧʝ, ʤʦʞʝ ʩʝ ʫʦʯʠʪʠ 

ʚʝʣʠʢʘ ʨʘʟʣʠʢʘ ʧʨʝ ʩʚʝʛʘ ʫ ʦʙʣʘʩʪʠ ʥʘʿʩʣʘʙʠʿʠʭ ʧʦʩʪʠʛʥʫ˂ʘ ʢʦʿʘ ʦʩʪʚʘʨʫʿʝ ʯʘʢ 61.5% 

ʫʯʝʥʠʢʘ ʫ ʢʦʥʪʨʦʣʥʦʿ ʠ ʩʘʤʦ 12.3% ʫʯʝʥʠʢʘ ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ. ʆʩʠʤ ʪʦʛʘ ʩʢʦʨ 

ʠʟʥʘʜ 50% ʥʘ ʦʜʣʦʞʝʥʦʤ ʪʝʩʪʫ ʫ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ ʠʤʘ ʩʘʤʦ 10.3% ʫʯʝʥʠʢʘ, ʘ ʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ 47.9% ʫʯʝʥʠʢʘ. 

ʊɸɹɽʃɸ 26: ɹʨʦʿ ʫʯʝʥʠʢʘ ʢʦʥʪʨʦʣʥʝ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʨʫʧʝ ʢʦʿʠ ʩʫ ʦʩʪʚʘʨʠʣʠ ʧʦʩʪʠʛʥʫ˂ʘ ʫ 

ʨʘʟʣʠʯʠʪʠʤ ʢʘʪʝʛʦʨʠʿʘʤʘ ʥʘ ʦʜʣʦʞʝʥʦʤ ʪʝʩʪʫ  

ʇʨʦʮʝʥʘʪ ʪʘʯʥʠʭ ʦʜʛʦʚʦʨʘ 0-29 30-49 50-69 70-84 85-100 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʘ ʛʨʫʧʘ 9 29 24 6 5 

ʂʦʥʪʨʦʣʥʘ ʛʨʫʧʘ 48 22 7 1 0 

 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ (ANOVA) ʧʦʪʚʨʜʠʣʘ ʿʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʧʦʩʪʠʛʥʫ˂ʫ 

ʫʯʝʥʠʢʘ ʢʦʥʪʨʦʣʥʝ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʥʘ ʦʜʣʦʞʝʥʦʤ ʪʝʩʪʫ (F(149,1)=62.695; p=0.00) ʘ 
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ʨʝʟʫʣʪʘʪʠ ʩʫ ʧʨʠʢʘʟʘʥʠ ʫ ʪʘʙʝʣʠ 27. ʇʨʦʩʝʯʘʥ ʧʨʦʮʝʥʘʪ ʪʘʯʥʠʭ ʦʜʛʦʚʦʨʘ ʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ ʿʝ 50.4%, ʜʦʢ ʿʝ ʫ ʢʦʥʪʨʦʣʥʦʿ ʛʦʪʦʚʦ ʜʫʧʣʦ ʥʠʞʠ, 27.1%. 

ʊɸɹɽʃɸ 27: ɼʝʩʢʨʠʧʪʠʚʥʝ ʤʝʨʝ ʟʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʫ ʠ ʢʦʥʪʨʦʣʥʫ ʛʨʫʧʫ ʥʘ ʦʜʣʦʞʝʥʦʤ ʪʝʩʪʫ  

ɻʨʫʧʘ N ʉʨʝʜˁʘ ʚʨʝʜʥʦʩʪ SD ʄʠʥʠʤʫʤ ʄʘʢʩʠʤʫʤ 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʘ 73 50.3965 20.05912 5.26 100.00 

ʂʦʥʪʨʦʣʥʘ 78 27.1255 15.93862 5.26 78.95 

 

ʉʣʝʜʝ˂ʠ ʢʦʨʘʢ ʫ ʠʩʧʠʪʠʚʘˁʫ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʥʘ ʦʜʣʦʞʝʥʦʤ ʪʝʩʪʫ ʿʝ ʨʝʛʨʝʩʠʦʥʘ 

ʘʥʘʣʠʟʘ. ʈʝʛʨʝʩʠʦʥʠ ʤʦʜʝʣ ʦʙʫʭʚʘʪʠʦ ʿʝ ʢʘʦ ʧʨʝʜʠʢʪʦʨʝ ʥʝʟʘʚʠʩʥʫ ʚʘʨʠʿʘʙʣʫ (ʧʨʠʧʘʜʥʦʩʪ 

ʢʦʥʪʨʦʣʥʦʿ, ʦʜʥʦʩʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ) ʠ ʢʦʥʪʨʦʣʥʝ ʚʘʨʠʿʘʙʣʝ ʢʦʿʠʤʘ ʩʝ ʠʩʧʠʪʫʿʝ 

ʫʪʠʮʘʿ ʰʠʨʝʛ ʟʥʘˁʘ (ʦʧʰʪʠ ʫʩʧʝʭ ʠ ʦʮʝʥʘ ʠʟ ʬʠʟʠʢʝ ʥʘ ʧʦʣʫʛʦʜʠʰʪʫ), ʢʘʦ ʠ ʥʠʚʦʘ 

ʢʦʛʥʠʪʠʚʥʦʛ ʨʘʟʚʦʿʘ ʠʟʨʘʞʝʥʦʛ ʩʢʦʨʦʤ ʥʘ BLOT ʪʝʩʪʫ.  

ʊɸɹɽʃɸ 28: ʈʝʛʨʝʩʠʦʥʠ ʤʦʜʝʣ ʟʘ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʥʘ ʦʜʣʦʞʝʥʦʤ ʪʝʩʪʫ 

ʄʦʜʝʣ 

Unstandardized 

Coefficients 

Standardized 

Coefficients 
t Sig. 

B Std. Error Beta 

(Constant) 43.512 7.049  6.173 .000 

ɻʨʫʧʘ -21.234 2.798 -.502 -7.590 .000 

ʆʮʝʥʘ ʠʟ ʬʠʟʠʢʝ ʥʘ 

ʧʦʣʫʛʦʜʠʰʪʫ 
6.267 2.014 .372 3.111 .002 

ʋʩʧʝʭ ʥʘ 

ʧʦʣʫʛʦʜʠʰʪʫ 
-1.634 2.001 -.098 -.817 .415 

ʉʢʦʨ ʥʘ BLOT ʪʝʩʪʫ .594 .302 .167 1.965 .052 

 

ʈʝʛʨʝʩʠʦʥʠ ʤʦʜʝʣ ʿʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʘʥ (F(132,4)=25.531; p=0.00), ʘ ʧʨʝʜʠʢʪʦʨʩʢʠʤ 

ʚʘʨʠʿʘʙʣʘʤʘ ʦʙʿʘʰˁʝʥʦ ʿʝ 43% ʚʘʨʠʿʘʥʩʝ. ʀʟ ʪʘʙʝʣʝ 28 ʫʦʯʘʚʘ ʩʝ ʜʘ ʩʫ ʧʨʝʜʠʢʪʦʨʠ ʢʦʿʠ 

ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʦ ʜʦʧʨʠʥʦʩʝ ʦʙʿʘʰˁʝˁʫ ʚʘʨʠʨʘˁʘ ʥʘ ʟʘʚʠʩʥʦʿ ʚʘʨʠʿʘʙʣʠ ʧʨʠʧʘʜʥʦʩʪ 

ʠʩʧʠʪʘʥʠʢʘ ʢʦʥʪʨʦʣʥʦʿ ʦʜʥʦʩʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ, ʢʘʦ ʠ ʦʮʝʥʘ ʠʟ ʬʠʟʠʢʝ ʥʘ 

ʧʦʣʫʛʦʜʠʰʪʫ. ʄʦʞʝ ʩʝ ʨʝ˂ʠ ʜʘ ʿʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʘʥ ʧʨʝʜʠʢʪʦʨ ʠ ʧʦʩʪʠʛʥʫ˂ʝ ʫʯʝʥʠʢʘ 

ʥʘ ʪʝʩʪʫ ʬʦʨʤʘʣʥʠʭ ʦʧʝʨʘʮʠʿʘ ʙʫʜʫ˂ʠ ʜʘ ʿʝ ʟʥʘʯʘʿʥʦʩʪ ʚʝʦʤʘ ʙʣʠʟʫ ʥʠʚʫ 0.05 (p=0.052), ʪʝ 

ʜʘ ʙʠ ʥʘ ʚʝ˂ʝʤ ʫʟʦʨʢʫ ʚʝʨʦʚʘʪʥʦ ʜʦʩʪʠʛʣʘ ʥʠʚʦ ʩʪʘʪʠʩʪʠʯʢʝ ʟʥʘʯʘʿʥʦʩʪʠ. ʆʚʠ ʨʝʟʫʣʪʘʪʠ 
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ʫʢʘʟʫʿʫ ʥʘ ʪʦ ʜʘ ʚʠʰʘ ʧʦʩʪʠʛʥʫ˂ʘ ʥʘ ʦʜʣʦʞʝʥʦʤ ʪʝʩʪʫ ʦʩʪʚʘʨʫʿʫ ʫʯʝʥʠʮʠ ʢʦʿʠ ʩʫ ʙʠʣʠ 

ʠʟʣʦʞʝʥʠ ʘʢʪʠʚʥʦʤ ʤʦʜʝʣʫ ʥʘʩʪʘʚʝ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ, ʧʨʠ ʯʝʤʫ ʿʝ 

ʟʥʘʯʘʿʘʥ ʠ ʥʠʚʦ ʢʦʛʥʠʪʠʚʥʦʛ ʨʘʟʚʦʿʘ ʫʯʝʥʠʢʘ, ʘʣʠ ʠ ʰʠʨʝʛ ʟʥʘˁʘ ʰʪʦ ʿʝ ʠʟʨʘʞʝʥʦ ʦʮʝʥʦʤ 

ʠʟ ʬʠʟʠʢʝ ʥʘ ʧʦʣʫʛʦʜʠʰʪʫ.  

ɸʢʦ ʩʫʤʠʨʘʤʦ ʨʝʟʫʣʪʘʪʝ ʧʨʝʪʭʦʜʥʦ ʠʟʥʝʪʠʭ ʘʥʘʣʠʟʘ ʦ ʧʨʠʤʝʥʠ ʠ ʪʨʘʿʥʦʩʪʠ ʟʥʘˁʘ ʦ ʩʠʣʠ 

ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ ʥʘ ʥʝʢʣʘʩʠʯʥʠʤ ʟʘʜʘʮʠʤʘ, ʤʦʛʫ ʩʝ ʜʘʪʠ ʩʣʝʜʝ˂ʠ 

ʟʘʢˀʫʯʮʠ: 

¶ ʇʦʨʝʹʝˁʝ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʢʦʥʪʨʦʣʥʝ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʨʫʧʝ ʧʨʠ ʢʨʠʪʠʯʢʦʿ 

ʘʥʘʣʠʟʠ ʨʝʰʝʥʦʛ ʟʘʜʘʪʢʘ ʧʦʢʘʟʫʿʝ ʜʘ ʩʫ ʫʯʝʥʠʮʠ ʠʟʣʦʞʝʥʠ ʤʝʪʦʜʫ ʘʢʪʠʚʥʦʛ ʫʯʝˁʘ 

ʘʜʝʢʚʘʪʥʦ ʧʨʠʤʝʥʠʣʠ ʩʪʝʯʝʥʘ ʠʩʢʫʩʪʚʘ ʠ ʫʩʚʦʿʝʥʝ ʥʘʫʯʥʝ ʢʦʥʮʝʧʪʝ ʫʩʣʦʚʘ ʟʘ 

ʧʣʠʚʘˁʝ ʠ ʪʦˁʝˁʝ ʪʝʣʘ ʫ ʢʦʥʪʝʢʩʪʫ ʢʦʿʠ ʟʘʭʪʝʚʘ ʦʪʢʨʠʚʘˁʝ ʛʨʝʰʢʝ ʫ ʟʘʜʘʪʢʫ, ʟʘ 

ʨʘʟʣʠʢʫ ʦʜ ʫʯʝʥʠʢʘ ʠʟʣʦʞʝʥʠʭ ʪʨʘʜʠʮʠʦʥʘʣʥʦʿ ʥʘʩʪʘʚʠ.  

ʂʘʦ ʢˀʫʯʥʠ ʩʝʛʤʝʥʪ ʫ ʧʨʠʤʝˁʝʥʦʤ ʤʦʜʝʣʫ ʘʢʪʠʚʥʦʛ ʫʯʝˁʘ ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ 

ʛʨʫʧʠ ʤʦʞʝ ʩʝ ʠʟʜʚʦʿʠʪʠ ʜʠʩʢʫʩʠʿʘ ʨʝʰʝˁʘ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ ʦ ʿʘʙʫʮʠ ʨʝʘʣʠʟʦʚʘʥʘ 

ʢʨʦʟ ʨʘʜ ʫ ʤʘʣʠʤ ʛʨʫʧʘʤʘ.  

ʅʘʠʤʝ, ʧʨʠʙʣʠʞʥʦ ʿʝʜʥʘ ʧʦʣoʚʠʥʘ ʫʯʝʥʠʢʘ ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ ʩʘʤʦʩʪʘʣʥʦ 

ʿʝ ʫʩʧʝʣʘ ʜʘ ʧʨʘʚʠʣʥʦ ʦʜʨʝʜʠ ʛʫʩʪʠʥʫ ʿʘʙʫʢʝ ʠ ʜʘ ʥʘ ʦʩʥʦʚʫ ʪʦʛ ʧʦʜʘʪʢʘ ʟʘʢˀʫʯʠ 

ʟʘʰʪʦ ʿʘʙʫʢʝ ʥʝ ʪʦʥʫ ʫ ʚʦʜʠ. ʇʨʠʙʣʠʞʥʦ ʿʝʜʥʘ ʯʝʪʚʨʪʠʥʘ ʫʯʝʥʠʢʘ ʧʨʠʣʠʢʦʤ ʠʟʨʘʜʝ 

ʦʚʦʛ ʜʦʤʘ˂ʝʛ ʟʘʜʘʪʢʘ ʥʘʧʨʘʚʠʣʘ ʿʝ ʛʨʝʰʢʝ ʢʦʿʝ ʩʝ ʪʠʯʫ ʤʝʨʝˁʘ ʟʘʧʨʝʤʠʥʝ ʠʣʠ 

ʫʩʢʣʘʹʠʚʘˁʘ ʤʝʨʥʠʭ ʿʝʜʠʥʠʮʘ ʟʙʦʛ ʯʝʛʘ ʥʠʩʫ ʜʦʰʣʠ ʜʦ ʪʨʘʞʝʥʦʛ ʟʘʢˀʫʯʢʘ ʦ 

ʧʦʥʘʰʘˁʫ ʿʘʙʫʢʘ ʫ ʚʦʜʠ, ʜʦʢ ʧʨʝʦʩʪʘʣʘ ʯʝʪʚʨʪʠʥʘ ʫʯʝʥʠʢʘ ʥʠʿʝ ʫʨʘʜʠʣʘ ʦʚʘʿ 

ʟʘʜʘʪʘʢ. ʅʘʢʦʥ ʪʦʛʘ, ʥʘ ʯʘʩʫ ʿʝ ʨʝʘʣʠʟʦʚʘʥʘ ʜʠʩʢʫʩʠʿʘ ʨʘʟʣʠʯʠʪʠʭ ʨʝʰʝˁʘ ʜʦʤʘ˂ʝʛ 

ʟʘʜʘʪʢʘ ʫ ʮʠˀʫ ʦʪʢʨʠʚʘˁʘ ʛʨʝʰʘʢʘ ʫ ʧʦʩʪʫʧʢʫ ʤʝʨʝˁʘ, ʨʘʯʫʥʫ ʠʣʠ ʜʦʥʦʰʝˁʫ 

ʟʘʢˀʫʯʘʢʘ ʥʘ ʦʩʥʦʚʫ ʨʝʟʫʣʪʘʪʘ ʦʛʣʝʜʘ. ʄʦʞʝ ʩʝ ʟʘʢˀʫʯʠʪʠ ʜʘ ʿʝ ʚʝ˂ʠʥʘ ʫʯʝʥʠʢʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʨʫʧʝ ʪʦʢʦʤ ʦʚʝ ʘʢʪʠʚʥʦʩʪʠ ʫʩʧʝʣʘ ʜʘ ʦʚʣʘʜʘ ʟʥʘˁʠʤʘ ʠ 

ʚʝʰʪʠʥʘʤʘ ʥʝʦʧʭʦʜʥʠʤ ʟʘ ʫʩʧʝʰʥʦ ʨʝʰʘʚʘˁʝ ʧʦʩʪʘʚˀʝʥʦʛ ʟʘʜʘʪʢʘ ʢʦʿʠ ʟʘʭʪʝʚʘ 

ʧʨʦʮʝʥʫ ʬʠʟʠʯʢʦʛ ʩʤʠʩʣʘ ʨʝʰʝˁʘ.  

ʅʘʠʤʝ, 96% ʫʯʝʥʠʢʘ ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ ʠʩʧʨʘʚʥʦ ʿʝ ʟʘʢˀʫʯʠʦ ʜʘ ʥʝ ʧʦʩʪʦʿʠ 

ʿʘʙʫʢʘ ʠʟʨʘʯʫʥʘʪʝ ʛʫʩʪʠʥʝ, ʧʨʠ ʯʝʤʫ ʿʝ 80% ʫʯʝʥʠʢʘ ʜʘʣʦ ʧʨʘʚʠʣʥʦ ʠ ʜʝʪʘˀʥʦ 

ʦʙʿʘʰˁʝˁʝ ʦʚʦʛ ʟʘʢˀʫʯʢʘ. ʆʚʘʿ ʥʘʣʘʟ ʿʘʩʥʦ ʧʦʪʚʨʹʫʿʫ ʩʪʘʚ ʜʘ ʿʝ ʥʝʦʧʭʦʜʥʦ 

ʫʯʝʥʠʮʠʤʘ ʦʙʝʟʙʝʜʠʪʠ ʧʨʠʣʠʢʝ ʟʘ ʨʘʟʤʝʥʫ ʤʠʰˀʝˁʘ ʫ ʨʘʟʣʠʯʠʪʠʤ ʬʘʟʘʤʘ ʫʯʝˁʘ 

(Dimant & Bearison, 1991; Druyan, 2001; Mazur, 1997; ʇʝʪʨʦʚʠ˂, 2013; Stepanoviĺ 

Iliĺ, 2012).  

ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʩʘʤʦ ʿʝʜʘʥ ʫʯʝʥʠʢ ʫ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ ʜʘʦ ʿʝ ʠʩʧʨʘʚʥʦ ʦʙʿʘʰˁʝˁʝ 

ʟʘʰʪʦ ʿʘʙʫʢʘ ʥʝ ʤʦʞʝ ʠʤʘʪʠ ʛʫʩʪʠʥʫ ʠʟʨʘʯʫʥʘʪʫ ʫ ʟʘʜʘʪʢʫ. ʋʯʝʥʠʮʠ ʫ ʢʦʥʪʨʦʣʥʦʿ 
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ʛʨʫʧʠ ʪʘʢʦʹʝ ʩʫ ʟʘ ʜʦʤʘ˂ʠ ʨʝʰʘʚʘʣʠ ʟʘʜʘʪʘʢ ʫ ʢʦʤʝ ʩʝ ʪʨʘʞʠ ʜʘ ʥʘ ʦʩʥʦʚʫ ʤʘʩʝ ʠ 

ʟʘʧʨʝʤʠʥʝ ʪʝʣʘ ʦʜʨʝʜʝ ˁʝʛʦʚʫ ʛʫʩʪʠʥʘ ʠ ʜʘ ʧʨʦʮʝʥʝ ʜʘ ʣʠ ˂ʝ ʪʝʣʦ ʠʩʧʣʠʚʘʪʠ ʠʣʠ 

ʧʦʪʦʥʫʪʠ ʢʘʜʘ ʩʝ ʩʪʘʚʠ ʫ ʚʦʜʫ. ʅʘ ʥʘʨʝʜʥʦʤ ʯʘʩʫ ʟʘʜʘʪʘʢ ʿʝ ʨʝʰʝʥ ʧʨʝʜ ʪʘʙʣʦʤ ʠ 

ʘʜʝʢʚʘʪʥʦ ʿʝ ʢʦʤʝʥʪʘʨʠʩʘʥ ʦʜ ʩʪʨʘʥʝ ʥʘʩʪʘʚʥʠʢʘ. ʀʧʘʢ, ʿʘʩʥʦ ʿʝ ʜʘ ʯʘʢ ʥʠ ʫʯʝʥʠʮʠ 

ʢʦʿʠ ʩʫ ʦʚʘʿ ʟʘʜʘʪʘʢ ʫʩʧʝʰʥʦ ʨʝʰʠʣʠ ʥʠʩʫ ʫʩʧʝʣʠ ʜʘ ʦʩʪʚʘʨʝ ʪʨʘʥʩʬʝʨ ʟʥʘˁʘ ʫ 

ʩʠʪʫʘʮʠʿʠ ʢʦʿʘ ʟʘʭʪʝʚʘ ʧʨʦʮʝʥʫ ʬʠʟʠʯʢʦʛ ʩʤʠʩʣʘ ʨʝʰʝˁʘ ʩʣʠʯʥʦʛ ʟʘʜʘʪʢʘ.  

ʅʘʚʝʜʝʥʠ ʨʝʟʫʣʪʘʪʠ ʥʝʜʚʦʩʤʠʩʣʝʥʦ ʫʢʘʟʫʿʝ ʥʘ ʚʘʞʥʦʩʪ ʦʜʘʙʠʨʘ ʚʨʩʪʝ ʜʦʤʘ˂ʠʭ 

ʟʘʜʘʪʘʢʘ ʢʦʿʠ ʩʝ ʧʦʩʪʘʚˀʘʿʫ ʧʨʝʜ ʫʯʝʥʠʢʝ ʫ ʢʦʥʪʝʢʩʪʫ ʫʩʧʦʩʪʘʚˀʘˁʘ ʥʘʯʠʥʘ ʜʘ 

ʫʯʝʥʠʮʠ ʩʪʝʢʥʫ ʠ ʧʨʠʤʝˁʫʿʫ ʨʘʟʣʠʯʠʪʘ ʠʩʢʫʩʪʚʘ ʦ ʬʠʟʠʯʢʠʤ ʧʦʿʘʚʘʤʘ (Cooper et 

al., 2006). ɱʘʩʥʦ ʿʝ ʜʘ ʨʝʰʘʚʘˁʝ ʢʣʘʩʠʯʥʠʭ ʨʘʯʫʥʩʢʠʭ ʟʘʜʘʪʘʢʘ ʩʣʘʙʦ ʜʦʧʨʠʥoʩʠ 

ʫʯʝʥʠʯʢʠʤ ʧʦʩʪʠʛʥʫ˂ʠʤʘ ʫ ʦʙʣʘʩʪʠ ʨʝʰʘʚʘˁʘ ʧʨʦʙʣʝʤʘ ʫʪʝʤʝˀʝʥʠʭ ʥʘ ʨʝʘʣʥʠʤ 

ʩʠʪʫʘʮʠʿʘʤʘ ʠ ʜʘ ʧʨʝʜʥʦʩʪ ʤʦʨʘ ʙʠʪʠ ʜʘʪʘ ʧʨʘʢʪʠʯʥʠʤ ʧʨʦʙʣʝʤʠʤʘ, ʢʘʢʦ ʥʘ 

ʨʝʜʦʚʥʠʤ ʯʘʩʦʚʠʤʘ, ʪʘʢʦ ʠ ʢʨʦʟ ʜʦʤʘ˂ʝ ʟʘʜʘʪʢʝ.  

¶ ʂʘʜʘ ʿʝ ʫ ʧʠʪʘˁʫ ʧʦʨʝʹʝˁʝ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʢʦʥʪʨʦʣʥʝ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ 

ʛʨʫʧʝ ʧʨʠ ʪʫʤʘʯʝˁʫ ʩʥʠʤʢʘ ʥʝʫʦʙʠʯʘʿʝʥʠʭ ʬʠʟʠʯʢʠʭ ʧʦʿʘʚʘ, ʨʝʟʫʣʪʘʪʠ ʧʦʥʦʚʦ 

ʫʢʘʟʫʿʫ ʜʘ ʧʨʠʤʝʥʘ ʧʨʠʩʪʫʧʘ ʫʩʤʝʨʝʥʦʛ ʥʘ ʘʢʪʠʚʥʫ ʢʦʥʩʪʨʫʢʮʠʿʫ ʟʥʘˁʘ ʦ ʩʠʣʠ 

ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ ʜʘʿʝ ʜʘʣʝʢʦ ʙʦˀʝ ʨʝʟʫʣʪʘʪʝ ʥʝʛʦ ʪʨʘʜʠʮʠʦʥʘʣʥʠ 

ʧʨʠʩʪʫʧ ʥʘʩʪʘʚʠ. ʋʯʝʥʠʮʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʨʫʧʝ ʩʫ ʘʜʝʢʚʘʪʥʦ ʧʨʠʤʝʥʠʣʠ ʟʥʘˁʘ ʦ 

ʫʩʣʦʚʠʤʘ ʟʘ ʧʣʠʚʘˁʝ ʠ ʪʦˁʝˁʝ ʪʝʣʘ ʠ ʦʩʪʚʘʨʠʣʠ ʪʨʘʥʩʬʝʨ ʟʥʘˁʘ ʫ ʩʠʪʫʘʮʠʿʠ ʛʜʝ ʿʝ 

ʢˀʫʯʥʦ ʧʨʝʧʦʟʥʘʚʘˁʝ ʜʝʣʦʚʘˁʝ ʩʠʣʝ ʧʦʪʠʩʢʘ ʫ ʛʘʩʦʚʠʤʘ, ʠʘʢʦ ʿʝ ʥʘ ʯʘʩʦʚʠʤʘ ʦʚʦʤ 

ʢʦʥʮʝʧʪʫ ʧʦʩʚʝ˂ʝʥʦ ʚʝʦʤʘ ʤʘʣʦ ʚʨʝʤʝʥʘ. ʀʧʘʢ, ʜʝʤʦʥʩʪʨʘʮʠʿʘ ʩʘ ʙʘʣʦʥʦʤ 

ʠʩʧʫˁʝʥʠʤ ʭʝʣʠʿʫʤʦʤ ʨʝʘʣʠʟʦʚʘʥʘ ʢʘʦ ʧʨʝʜʚʠʜʠ-ʧʦʩʤʘʪʨʘʿ-ʦʙʿʘʩʥʠ ʘʢʪʠʚʥʦʩʪ ʫʟ 

ʜʠʩʢʫʩʠʿʫ ʥʘ ʥʠʚʦʫ ʦʜʝˀʝˁʘ ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ, ʦʯʠʛʣʝʜʥʦ ʿʝ ʜʘʣʝʢʦ 

ʝʬʠʢʘʩʥʠʿʠ ʥʘʯʠʥ ʜʘ ʩʝ ʫʯʝʥʠʮʠ ʫʧʦʟʥʘʿʫ ʩʘ ʦʚʠʤ ʬʝʥʦʤʝʥʦʤ ʥʝʛʦ ʢʨʦʟ ʠʟʣʘʛʘˁʝ 

ʥʘʩʪʘʚʥʠʢʘ ʠ ʧʦʩʤʘʪʨʘˁʝ ʠʣʫʩʪʨʘʮʠʿʝ ʫ ʫ˅ʙʝʥʠʢʫ ʢʘʦ ʰʪʦ ʿʝ ʫʨʘʹʝʥʦ ʫ ʢʦʥʪʨʦʣʥʦʿ 

ʛʨʫʧʠ. 

¶ ʇʨʝʜʥʦʩʪ ʧʨʠʩʪʫʧʘ ʟʘʩʥʦʚʘʥʦʛ ʥʘ ʘʢʪʠʚʥʦʿ ʢʦʥʩʪʨʫʢʮʠʿʠ ʟʥʘˁʘ ʫ ʦʜʥʦʩʫ ʥʘ 

ʪʨʘʜʠʮʠʦʥʘʣʥʫ ʥʘʩʪʘʚʫ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ, ʥʘ ʢʨʘʿʫ 

ʧʦʪʚʨʹʫʿʫ ʠ ʨʝʟʫʣʪʘʪʠ ʫʯʝʥʠʢʘ ʥʘ ʦʜʣʦʞʝʥʦʤ ʪʝʩʪʫ: ʇʨʦʩʝʯʥʘ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ 

ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ ʛʦʪʦʚʦ ʩʫ ʜʚʘ ʧʫʪʘ ʙʦˀʘ ʦʜ ʦʥʠʭ ʫ ʢʦʥʪʨʦʣʥʦʿ. 

¶ ʇʦʨʝʹʝˁʝʤ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʫ ʧʦʛʣʝʜʫ ʧʨʠʤʝʥʝ ʠ ʪʨʘʿʥʦʩʪʠ ʟʥʘˁʘ ʦ ʩʠʣʠ 

ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ ʧʦʪʚʨʹʝʥʘ ʿʝ ʦʧʨʘʚʜʘʥʦʩʪ ʧʨʠʤʝʥʝ 

ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʦʛ ʧʦʛʣʝʜʘ ʥʘ ʫʯʝˁʝ ʫ ʥʘʩʪʘʚʥʦʤ ʧʨʦʮʝʩʫ (ɸʥʪʠ˂, 2010; 

Bransford, Brown & Cocking, 1999; ʀʚʠ˂, ʇʝʰʠʢʘʥ & ɸʥʪʠ˂, 2001; Mʠʣʫʪʠʥoʚʠ˂, 

2011; Muġanoviĺ, 1998; ʇʝʠhʢʘʥ, 2010), ʢʘʦ ʠ ʥʘʣʘʟʠ ʩʪʫʜʠʿʘ ʦ ʧʨʝʜʥʦʩʪʠ 

ʠʥʪʝʨʘʢʪʠʚʥʠʭ ʧʨʠʩʪʫʧʘ ʥʘʩʪʘʚʠ ʫ ʦʜʥʦʩʫ ʥʘ ʪʨʘʜʠʮʠʦʥʘʣʥʠ ʧʨʠʩʪʫʧ (Freeman et 
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al., 2014; Hardy et al. 2006; Hake, 1998; Harlen, 2013; Levy et al., 2011; Minner, Levy 

& Century, 2010). 
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4.4. ʈʝʟʫʣʪʘʪʠ ʠʩʧʠʪʠʚʘˁʘ ʤʦʛʫ˂ʥʦʩʪʠ ʧʦʙʦˀʰʘˁʘ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ 

ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ ʧʨʠʤʝʥʦʤ Peer instruction ʥʘʩʪʘʚʥʝ 

ʩʪʨʘʪʝʛʠʿʝ  

ʋ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ, ʥʘ ʯʘʩʫ ʫʪʚʨʹʠʚʘˁʘ ʟʥʘˁʘ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ, ʨʝʘʣʠʟʦʚʘʥʘ ʿʝ 

ʜʝʤʦʥʩʪʨʘʮʠʿʘ ʜʝʣʦʚʘˁʘ ʦʚʝ ʩʠʣʝ ʫ ʦʙʣʠʢʫ ʧʨʝʜʚʠʜʠ-ʧʦʩʤʘʪʨʘʿ-ʦʙʿʘʩʥʠ ʘʢʪʠʚʥʦʩʪʠ ʫ ʢʦʿʫ 

ʩʫ ʫʢˀʫʯʝʥʠ Peer instruction ʝʣʝʤʝʥʪʠ: ʥʘʢʦʥ ʜʘʚʘˁʘ ʠʥʜʠʚʠʜʫʘʣʥʠʭ ʧʨʝʜʚʠʹʘˁʘ ʠ 

ʦʙʿʘʰˁʝˁʘ ʫʯʝʥʠʮʠ ʩʫ ʠʤʘʣʠ ʤʦʛʫ˂ʥʦʩʪ ʜʘ ʦʙʘʚʝ ʢʨʘʪʘʢ ʨʘʟʛʦʚʦʨ ʫ ʛʨʫʧʠ ʠ ʜʘ ʥʘʧʠʰʫ 

ʥʦʚʫ ʚʝʨʟʠʿʫ ʦʜʛʦʚʦʨʘ ʫʢʦʣʠʢʦ ʩʤʘʪʨʘʿʫ ʜʘ ʿʝ ʧʦʪʨʝʙʥʦ. 

ʋ ʮʠˀʫ ʠʩʧʠʪʠʚʘˁʘ ʤʦʛʫ˂ʥʦʩʪʠ ʧʦʙʦˀʰʘˁʘ ʫʯʝʥʠʯʢʠʭ ʧʦʩʪʠʛʥʫ˂ʘ ʫ ʧʦʿʝʜʠʥʠʤ ʬʘʟʘʤʘ 

ʦʚʝ ʘʢʪʠʚʥʦʩʪʠ ʫʚʦʹʝˁʝʤ ʨʘʟʤʝʥʝ ʤʠʰˀʝˁʘ ʫ ʤʘʣʠʤ ʛʨʫʧʘʤʘ, ʘʥʘʣʠʟʠʨʘʥʠ ʩʫ ʫʯʝʥʠʯʢʠ 

ʦʜʛʦʚʦʨʠ ʧʨʝ ʠ ʥʘʢʦʥ ʜʠʩʢʫʩʠʿʝ ʫ ʦʢʚʠʨʫ ʪʨʠ ʟʘʜʘʪʢʘ. 

ʋ ʦʚʦʤ ʜʝʣʫ ʠʩʪʨʘʞʠʚʘˁʘ ʫʯʝʩʪʚʦʚʘʣʦ ʿʝ 65 ʫʯʝʥʠʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʨʫʧʝ.  

 

ʇʨʚʠ ʟʘʜʘʪʘʢ - ʆʙʿʘʩʥʠ ʟʘʰʪʦ ʩʝ ʚʨʘʪ ʙʘʣʦʥʘ ʠʟʜʫʞʠ ʢʘʜʘ ʩʝ ʫ ʙʘʣʦʥ ʥʘʩʧʝ ʚʦʜʘ 

ɺʝ˂ʠʥʘ ʫʯʝʥʠʢʘ (81.5%) ʫ ʬʘʟʠ ʧʨʝ ʜʠʩʢʫʩʠʿʝ ʠʩʧʨʘʚʥʦ ʿʝ ʦʙʿʘʩʥʠʣʘ ʧʦʚʝ˂ʘˁʝ ʨʘʩʪʦʿʘˁʘ 

ʠʟʤʝʹʫ ʣʠʥʠʿʘ ʥʘ ʚʨʘʪʫ ʙʘʣʦʥʘ ʢʘʜʘ ʩʝ ʫ ˁʝʛʘ ʥʘʩʧʝ ʚʦʜʘ. ʅʘʢʦʥ ʜʠʩʢʫʩʠʿʝ 21.5% ʫʯʝʥʠʢʘ 

ʜʘʣʦ ʿʝ ʢʦʤʧʣʝʪʥʠʿʝ ʠ ʜʝʪʘˀʥʠʿʝ ʦʙʿʘʰˁʝˁʝ. ʅʘ ʧʨʠʤʝʨ, ʫʯʝʥʠʢ ʢʦʿʠ ʿʝ ʫ ʠʜʠʚʠʜʫʘʣʥʦʿ 

ʬʘʟʠ ʥʘʚʝʦ ʜʘ ʩʝ ʚʨʘʪ ʙʘʣʦʥʘ ʠʩʪʝʛʘʦ ʟʙʦʛ ʧʦʚʝ˂ʘˁʘ ʤʘʩʝ ʙʘʣʦʥʘ, ʥʘʢʦʥ ʜʠʩʢʫʩʠʿʝ ʫ ʛʨʫʧʠ 

ʢʘʞʝ: Ăʂʘʜʘ ʩʝ ʤʘʩʘ ʙʘʣʦʥʘ ʧʦʚʝ˂ʘ ʟʙʦʛ ʩʠʧʘˁʘ ʚʦʜʝ ʧʦʚʝ˂ʘ˂ʝ ʩʝ ʠ ˁʝʛʦʚʘ ʪʝʞʠʥʘ, 

ʦʜʥʦʩʥʦ ʩʠʣʘ ʢʦʿʘ ʠʩʪʝʞʝ ʚʨʘʪ ʙʘʣʦʥñ.  

ʆʩʠʤ ʪʦʛʘ, 10 ʦʜ 12 ʫʯʝʥʠʢʘ ʢʦʿʠ ʩʫ ʫ ʠʥʜʠʚʠʜʫʘʣʥʦʿ ʬʘʟʠ ʜʘʣʠ ʧʦʛʨʝʰʥʦ ʦʙʿʘʰˁʝˁʝ, 

ʥʘʢʦʥ ʜʠʩʢʫʩʠʿʝ ʩʫ ʠʟʥʝʣʠ ʠʩʧʨʘʚʥʦ ʦʙʿʘʰˁʝˁʝ. 

ʇʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʥʘ ʧʨʚʦʤ ʟʘʜʘʪʢʫ, ʧʨʝ ʠ ʥʘʢʦʥ ʜʠʩʢʫʩʠʿʝ, ʧʨʠʢʘʟʘʥʘ ʩʫ ʥʘ ʛʨʘʬʠʢʫ 10. 
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ʇʨʝ ʜʠʩʢʫʩʠʿʝ ʇʦʩʣʝ ʜʠʩʢʫʩʠʿʝ
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ʦʙʿʘʰˁʝˁʝ

 

ɻʈɸʌʀʂ 10. ʇʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʥʘ ʧʨʚʦʤ ʟʘʜʘʪʢʫ ʧʨʝʜʚʠʜʠ-ʧʦʩʤʘʪʨʘʿ-ʦʙʿʘʩʥʠ ʘʢʪʠʚʥʦʩʪʠ 

 

ɼʨʫʛʠ ʟʘʜʘʪʘʢ - ʇʨʝʜʚʠʜʠ ʨʘʩʪʦʿʘˁʝ ʠʟʤʝʹʫ ʣʠʥʠʿʘ ʥʘ ʚʨʘʪʫ ʙʘʣʦʥʘ ʢʘʜʘ ʩʝ ʙʘʣʦʥ 

ʟʘʨʦʥʠ ʫ ʚʦʜʫ 

ʂʘʦ ʰʪʦ ʩʝ ʤʦʞʝ ʫʦʯʠʪʠ ʥʘ ʛʨʘʬʠʢʫ 11 ʢʦʿʠ ʧʨʠʢʘʟʫʿʝ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʥʘ ʜʨʫʛʦʤ 

ʟʘʜʘʪʢʫ, ʫ ʠʥʜʠʚʠʜʫʘʣʥʦʿ ʬʘʟʠ ʧʨʝʜʚʠʹʘˁʘ ʰʪʘ ˂ʝ ʩʝ ʜʦʛʦʜʠʪʠ ʩʘ ʨʘʩʪʦʿʘˁʝʤ ʠʟʤʝʹʫ 

ʣʠʥʠʿʘ ʥʘ ʚʨʘʪʫ ʙʘʣʦʥʘ ʢʘʜʘ ʩʝ ʦʥ ʟʘʨʦʥʠ ʫ ʪʝʯʥʦʩʪ, ʫʯʝʥʠʯʢʠ ʦʜʛʦʚʦʨʠ ʩʫ ʨʘʚʥʦʤʝʨʥʦ 

ʨʘʩʧʦʨʝʹʝʥʠ ʫ ʪʨʠ ʢʘʪʝʛʦʨʠʿʝ:  

(1) ʠʩʧʨʘʚʥʦ ʧʨʝʜʚʠʹʘˁʝ ʩʘ ʜʝʪʘˀʥʠʤ ʦʙʿʘʰˁʝˁʝʤ - 35.4%;  

(2) ʠʩʧʨʘʚʥʦ ʧʨʝʜʚʠʹʘˁʝ ʢʦʿʝ ʿʝ ʜʝʣʠʤʠʯʥʦ ʦʙʿʘʰˁʝʥʦ - 33.8% ʠ 

(3) ʦʩʪʘʣʘ ʧʨʝʜʚʠʹʘˁʘ (ʧʦʛʨʝʰʥʘ, ʩʘ ʠʣʠ ʙʝʟ ʦʙʿʘʰˁʝˁʘ ʠʣʠ ʠʩʧʨʘʚʥʘ ʧʨʝʜʚʠʹʘˁʘ 

ʙʝʟ ʙʠʣʦ ʢʘʢʚʦʛ ʦʙʨʘʟʣʦʞʝˁʘ) - 30.8%.  

ʅʘʢʦʥ ʜʠʩʢʫʩʠʿʝ ʫ ʤʘʣʠʤ ʛʨʫʧʘʤʘ, ʚʝ˂ʠʥʘ ʫʯʝʥʠʢʘ ʩʘ ʠʩʧʨʘʚʥʠʤ ʧʨʝʜʚʠʹʘˁʠʤʘ ʢʦʘʿ ʩʫ 

ʜʝʣʠʤʠʯʥʦ ʠʣʠ ʧʦʪʧʫʥʦ ʦʙʨʘʟʣʦʞʝʥʘ ʟʘʜʨʞʘʣʘ ʿʝ ʩʚʦʿʝ ʤʠʰˀʝˁʝ, ʜʦʢ ʩʫ ʦʩʪʘʣʠ ʫʯʝʥʠʮʠ 

ʩʘʜʘ ʜʘʣʠ ʠʩʧʨʘʚʥʦ ʧʨʝʜʚʠʹʘˁʝ ʩʘ ʧʨʠʭʚʘʪˀʠʚʠʤ ʦʙʨʘʟʣʦʞʝˁʝʤ. ɹʨʦʿ ʢʦʨʝʢʪʥʠʭ 

ʧʨʝʜʚʠʹʘˁʘ ʩʘ ʧʦʪʧʫʥʠʤ ʠ ʜʝʣʠʤʠʯʥʠʤ ʦʙʿʘʰˁʝˁʝʤ ʥʘʢʦʥ ʛʨʫʧʥʝ ʬʘʟʝ ʧʨʠʙʣʠʞʥʦ ʿʝ 

ʿʝʜʥʘʢ: 47.7%, ʦʜʥʦʩʥʦ 52.3%. 
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ʢʘʜʘ ʩʝ ʧʦʪʦʧʠ ʫ ʚʦʜʫ

ʊʘʯʥʦ ʧʨʝʜʚʠʹʘˁʝ ʩʘ 
ʧʦʪʧʫʥʠʤ ʦʙʿʘʰˁʝˁʝʤ

ʊʘʯʥʦ ʧʨʝʜʚʠʹʘˁʝ ʩʘ 
ʜʝʣʠʤʠʯʥʠʤ ʦʙʿʘʰˁʝˁʝʤ

ʆʩʪʘʣʦ (ʧʦʛʨʝʰʥʦ 
ʧʨʝʜʚʠʹʘˁʝ ʠʣʠ ʙʝʟ 
ʦʙʿʘʰˁʝˁʘ)

 

ɻʈɸʌʀʂ 11. ʇʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʥʘ ʜʨʫʛʦʤ ʟʘʜʘʪʢʫ ʧʨʝʜʚʠʜʠ-ʧʦʩʤʘʪʨʘʿ-ʦʙʿʘʩʥʠ ʘʢʪʠʚʥʦʩʪʠ 

ɼʝʪʘˀʥʠʿʠ ʧʨʠʢʘʟ ʙʨʦʿʘ ʫʯʝʥʠʯʢʠʭ ʦʜʛʦʚʦʨʘ ʫ ʨʘʟʣʠʯʠʪʠʤ ʢʘʪʝʛʦʨʠʿʘʤʘ ʧʨʝʜʚʠʹʘˁʘ ʧʨʝ ʠ 

ʥʘʢʦʥ ʜʠʩʢʫʩʠʿʝ, ʢʘʦ ʠ ʧʨʝʣʘʟʘ ʠʟʤʝʹʫ ʪʠʭ ʢʘʪʝʛʦʨʠʿʘ ʜʘʪ ʿʝ ʥʘ ʛʨʘʬʠʢʫ 12. 

ʂʘʦ ʰʪʦ ʩʝ ʤʦʞʝ ʫʦʯʠʪʠ, ʥʘʿʚʝ˂ʠ ʙʨʦʿ - ʦʢʦ ʪʨʝ˂ʠʥʘ ʠʩʧʠʪʠʚʘʥʠʭ ʫʯʝʥʠʢʘ (21) ʟʘʜʨʞʘʦ ʿʝ 

ʢʦʨʝʢʪʥʦ ʧʨʝʜʚʠʹʘˁʝ ʠʩʭʦʜʘ ʜʝʤʦʥʩʪʨʘʮʠʿʝ ʫʟ ʜʘʚʘˁʝ ʜʝʪʘˀʥʦʛ ʦʙʨʘʟʣʦʞʝˁʘ. ʅʘ ʧʨʠʤʝʨ: 

Ăʂʘʜʘ ʩʝ ʙʘʣʦʥ ʩʧʫʩʪʠ ʫ ʚʦʜʫ, ʥʘ ˁʝʛʘ ˂ʝ ʜʝʣʦʚʘʪʠ ʩʠʣʘ ʧʦʪʠʩʢʘ ʢʦʿʘ ʩʝ ʠʟʿʝʜʥʘʯʘʚʘ ʩʘ 

ʪʝʞʠʥʦʤ ʙʘʣʦʥʘ. ʇʦʰʪʦ ʩʫ ʦʚʝ ʜʚʝ ʩʠʣʝ ʿʝʜʥʘʢʝ, ʚʨʘʪ ʙʘʣʦʥʘ ʩʝ ʚʨʘ˂ʘ ʫ ʧʨʚʦʙʠʪʥʦ ʩʪʘˁʝ.ñ 

ʅʘʢʦʥ ʬʘʟʝ ʜʠʩʢʫʩʠʿʝ ʫ ʛʨʫʧʠ, ʜʚʘ ʫʯʝʥʠʢʘ ʩʫ ʜʘʣʘ ʦʙʿʘʰˁʝˁʝ ʩʘ ʿʦʰ ʚʠʰʝ ʜʝʪʘˀʘ. ʅʘ 

ʧʨʠʤʝʨ: Ăʅʘ ʙʘʣʦʥ ʫ ʚʘʟʜʫʭʫ ʜʝʣʫʿʝ ʩʠʣʘ ʧʦʪʠʩʢʘ ʢʦʿʘ ʿʝ ʟʘʥʝʤʘʨˀʠʚʘ. ʄʝʹʫʪʠʤ, ʘʢʦ ʩʝ 

ʙʘʣʦʥ ʙʫʜʝ ʟʘʨʘˁʘʦ ʫ ʚʦʜʫ, ʩʠʣʘ ʧʦʪʠʩʢʘ ʢʦʿʘ ʜʝʣʫʿʝ ʥʘ ˁʝʛʘ ˂ʝ ʩʝ ʧʦʚʝ˂ʘʚʘʪʠ ʩʚʝ ʜʦʢ ʩʝ ʥʝ 

ʠʟʿʝʜʥʘʯʠ ʩʘ ʛʨʘʚʠʪʘʮʠʦʥʦʤ ʩʠʣʦʤ. ʊʘʜʘ ˂ʝ ʩʝ ʚʨʘʪ ʙʘʣʦʥʘ ʚʨʘʪʠʪʠ ʥʘ ʧʦʯʝʪʥʫ ʚʨʝʜʥʦʩʪ.ñ 

ɼʝʦ ʫʯʝʥʠʢʘ (14) ʠ ʧʨʝ ʠ ʥʘʢʦʥ ʜʠʩʢʫʩʠʿʝ ʠʩʢʘʟʘʦ ʿʝ ʠʩʪʦ ʢʦʨʝʢʪʥʦ ʧʨʝʜʚʠʹʘˁʝ ʩʘ ʤʘˁʝ 

ʜʝʪʘˀʥʠʤ ʦʙʨʘʟʣʦʞʝˁʝʤ. ʅʘ ʧʨʠʤʝʨ: Ăʏʠʤ ʩʝ ʙʘʣʦʥ ʫʙʘʮʠ ʫ ʚʦʜʫ ʥʘ ˁʝʛʘ ˂ʝ ʜʝʣʦʚʘʪʠ 

ʩʠʣʘ ʧʦʪʠʩʢʘ ʠ ʚʨʘʪ ʙʘʣʦʥʘ ˂ʝ ʩʝ ʩʢʫʧʠʪʠ ʥʘ ʠʩʪʫ ʜʫʞʠʥʫ ʢʘʦ ʫ ʚʘʟʜʫʭʫ.ñ ʀʧʘʢ, ʜʝʦ 

ʫʯʝʥʠʢʘ ʩʘ ʦʚʘʢʚʠʤ ʦʙʿʘʰˁʝˁʠʤʘ (8) ʫ ʠʥʜʠʚʠʜʫʣʘʥʦʿ ʬʘʟʠ, ʥʘʢʦʥ ʜʠʩʢʫʩʠʿʝ ʩʘ 

ʯʣʘʥʦʚʠʤʘ ʛʨʫʧʝ, ʜʦʜʘʦ ʿʝ ʚʠʰʝ ʜʝʪʘˀʘ ʢʦʿʠ ʩʝ ʪʠʯʫ ʦʜʥʦʩʘ ʩʠʣʘ ʠʣʠ ʛʫʩʪʠʥʘ ʪʝʣʘ ʠ 

ʪʝʯʥʦʩʪʠ. ʅʘ ʧʨʠʤʝʨ: Ăɼʝʣʦʚʘ˂ʝ ʩʠʣʘ ʧʦʪʠʩʢʘ ʥʘ ʙʘʣʦʥ, ʘʣʠ ʦʥʘ ˂ʝ ʙʠʪʠ ʠʩʪʘ ʢʘʦ ʠ 

ʛʨʘʚʠʪʘʮʠʦʥʘ ʩʠʣʘ ʢʦʿʘ ʜʝʣʫʿʝ ʥʘʜʦʣʝ. ɸʢʦ ʩʫ ʙʘʣʦʥʫ ʩʘ ʚʦʜʦʤ ʠ ʩʘʤʦʿ ʚʦʜʠ ʛʫʩʪʠʥʝ 

ʩʣʠʯʥʝ, ʙʘʣʦʥ ˂ʝ ʜʘ ʣʝʙʜʠ ʩʘ ʩʢʨʘ˂ʝʥʠʤ ʚʨʘʪʦʤ.ñ 
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ɻʈɸʌʀʂ 12. ɹʨʦʿ ʫʯʝʥʠʯʢʠʭ ʦʜʛʦʚʦʨʘ ʫ ʨʘʟʣʠʯʠʪʠʤ ʢʘʪʝʛʦʨʠʿʘʤʘ ʧʨʝʜʚʠʹʘˁʘ ʧʨʝ ʠ ʥʘʢʦʥ 

ʜʠʩʢʫʩʠʿʝ ʠ ʧʨʝʣʘʟʠ ʠʟʤʝʹʫ ʪʠʭ ʢʘʪʝʛʦʨʠʿʘ: A-ʙʝʟ ʧʨʝʜʚʠʹʘˁʘ; B-ʧʦʛʨʝʰʥʦ ʧʨʝʜʚʠʹʘˁʝ; C-

ʠʩʧʨʘʚʥʦ ʧʨʝʜʚʠʹʘˁʝ ʙʝʟ ʦʙʨʘʟʣʦʞʝˁʘ; D-ʠʩʧʨʘʚʥʦ ʧʨʝʜʚʠʹʘˁʝ ʩʘ ʜʝʣʠʤʠʯʥʠʤ ʦʙʿʘʰˁʝˁʝʤ; E-

ʠʩʧʨʘʚʥʦ ʧʨʝʜʚʠʹʘˁʝ ʩʘ ʜʝʪʘˀʥʠʤ ʦʙʨʘʟʣʦʞʝˁʝʤ; F-ʠʩʧʨʘʚʥʦ ʧʨʝʜʚʠʹʘˁʝ ʩʘ ʿʦʰ ʜʝʪʘˀʥʠʿʠʤ 

ʦʙʨʘʟʣʦʞʝˁʝʤ. 

ʋʯʝʥʠʮʠ ʩʘ ʠʩʧʨʘʚʥʠʤ ʧʨʝʜʚʠʹʘˁʝʤ ʙʝʟ ʦʙʨʘʟʣʦʞʝˁʘ ʫ ʠʥʜʠʚʠʜʫʘʣʥʦʿ ʬʘʟʠ, ʫʩʧʝʣʠ ʩʫ 

ʥʘʢʦʥ ʜʠʩʢʫʩʠʿʝ ʜʘ ʠʩʢʘʞʫ ʦʙʨʘʟʣʦʞʝˁʝ ʧʨʝʜʚʠʹʘˁʘ ʩʘ ʤʘˁʝ (ʧʝʪ ʫʯʝʥʠʢʘ) ʠʣʠ ʚʠʰʝ 

ʜʝʪʘˀʘ (ʪʘʢʦʹʝ ʧʝʪ ʫʯʝʥʠʢʘ). 

ʆʩʘʤ ʫʯʝʥʠʢʘ ʠʤʘʣʦ ʿʝ ʧʦʛʨʝʰʥʦ ʧʨʝʜʚʠʹʘˁʝ ʫ ʠʥʜʠʚʠʜʫʘʣʥʦʿ ʬʘʟʠ. ɺʝ˂ʠʥʘ ʫʯʝʥʠʢʘ 

ʠʩʢʘʟʘʣʘ ʿʝ ʩʪʘʚ ʩʣʠʯʘʥ ʦʚʦʤ ʧʨʠʤʝʨʫ: Ăɺʨʘʪ ʙʘʣʦʥʘ ˂ʝ ʩʝ ʩʢʨʘʪʠʪʠ ʟʙʦʛ ʩʠʣʝ ʧʦʪʠʩʢʘ, ʘʣʠ 

ʙʠ˂ʝ ʥʝʪhʦ ʜʫʞʠ ʥʝʛʦ ʫ ʚʘʟʜʫʭʫ.ñ ʅʘʢʦʥ ʨʘʟʤʝʥʝ ʠʜʝʿʘ ʩʚʠ ʦʚʠ ʫʯʝʥʠʮʠ, ʥʘʚʝʣʠ ʩʫ ʤʘˁʝ 

ʠʣʠ ʚʠʰʝ ʜʝʪʘˀʥʦ ʠʩʧʨʘʚʥʦ ʧʨʝʜʚʠʹʘˁʝ. 

 

ʊʨʝ˂ʠ ʟʘʜʘʪʘʢ - ʆʙʿʘʩʥʠ ʫʦʯʝʥʦ ʨʘʩʪʦʿʘˁʝ ʠʟʤʝʹʫ ʣʠʥʠʿʘ ʥʘ ʚʨʘʪʫ ʙʘʣʦʥʘ ʢʘʜʘ ʩʝ 

ʙʘʣʦʥ ʟʘʨʦʥʠ ʫ ʚʦʜʫ 

ʅʘ ʧʦʩʣʝʜˁʝʤ ʟʘʜʘʪʢʫ, ʪʦʢʦʤ ʦʙʿʘʰˁʘʚʘˁʘ ʫʦʯʝʥʦʛ ʠʩʭʦʜʘ ʝʢʩʧʝʨʠʤʝʥʪʘ, ʫ 

ʠʥʜʠʚʠʜʫʘʣʥʦʿ ʬʘʟʠ 55% ʫʯʝʥʠʢʘ ʜʘʣʦ ʿʝ ʪʘʯʥʦ ʧʨʝʜʚʠʹʘˁʝ ʩʘ ʧʦʪʧʫʥʠʤ ʦʙʿʘʰˁʝˁʝʤ, 

35% ʩʘ ʜʝʣʠʤʠʯʥʠʤ, ʜʦʢ 10% ʫʯʝʥʠʢʘ ʥʠʿʝ ʜʘʣʦ ʦʜʛʦʚʦʨ (ʛʨʘʬʠʢ 13). 



194 

 

ʇʨʝ ʜʠʩʢʫʩʠʿʝʇʦʩʣʝ ʜʠʩʢʫʩʠʿʝ

0%

20%

40%

60%

80%

100%

ʊʨʝ˂ʠ ʟʘʜʘʪʘʢ

ʆʙʿʘʩʥʠ ʦʧʘʞʝʥʦ ʨʘʩʪʦʿʘˁʝ ʠʟʤʝʹʫ ʣʠʥʠʿʘ (ʚʨʘʪʠʣʦ ʩʝ ʥʘ 1cm)

ʇʦʪʧʫʥʠ ʠ ʪʘʯʥʠ ʦʜʛʦʚʦʨʠ

ɼʝʣʠʤʠʯʥʦ ʦʙʿʘʰˁʝˁʝ

ɹʝʟ ʦʜʛʦʚʦʨʘ

 

ɻʈɸʌʀʂ 13. ʇʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʥʘ ʪʨʝ˂ʝʤ ʟʘʜʘʪʢʫ ʧʨʝʜʚʠʜʠ-ʧʦʩʤʘʪʨʘʿ-ʦʙʿʘʩʥʠ ʘʢʪʠʚʥʦʩʪʠ 

ʅʘʢʦʥ ʜʠʩʢʫʩʠʿʝ ʩʚʠ ʫʯʝʥʠʮʠ ʩʫ ʥʘʚʝʣʠ ʢʦʨʝʢʪʥʦ ʦʙʿʘʰˁʝˁʝ, ʧʨʠ ʯʝʤʫ ʿʝ 20%  ʫʯʝʥʠʢʘ 

ʜʘʣʦ ʢʦʤʧʣʝʪʥʠʿʝ ʠ ʜʝʪʘˀʥʠʿʝ ʦʙʿʘʰˁʝˁʝ ʥʝʛʦ ʪʦʢʦʤ  ʠʥʜʠʚʠʜʫʘʣʣʥʝ ʬʘʟʝ. ʅʘ ʧʨʠʤʝʨ: 

Ăʊʘʯʥʦ ʩʘʤ ʧʨʝʜʚʠʜʝʦ ʜʘ ˂ʝ ʩʝ ʚʨʘʪ ʙʘʣʦʥʘ ʚʨʘʪʠʪʠ ʫ ʧʨʚʦʙʠʪʥʦ ʩʪʘˁʝ ʟʙʦʛ ʜʝʣʦʚʘˁʘ ʩʠʣʝ 

ʧʦʪʠʩʢʘ. ɹʘʣʦʥ ʩʝ ʥʘʣʘʟʠ ʫ ʩʪʘˁʫ ʨʘʚʥʦʪʝʞʝ: ʩʠʣʘ ʧʦʪʠʩʢʘ ʢʦʿʝ ʜʝʣʫʿʝ ʚʝʨʪʠʢʘʣʥʦ ʥʘʚʠʰʝ 

ʠ ʛʨʘʚʠʪʘʮʠʦʥʘ ʩʠʣʘ ʢʦʿʘ ʜʝʣʫʿʝ ʚʝʨʪʠʢʘʣʥʦ ʥʘʥʠʞʝ ʩʫ ʠʩʪʝ. ɹʘʣʦʥ ʿʝ ʫ ʨʘʚʥʦʪʝʞʠ ʠ ʣʝʙʜʠ 

ʫ ʚʦʜʠ.ñ ʠʣʠ Ăʐʪʦ ʩʝ ʙʘʣʦʥ ʚʠʰʝ ʟʘʨʘˁʘ ʫ ʚʦʜʫ, ʩʠʣʘ ʧʦʪʠʩʢʘ ʿʝ ʚʝ˂ʘ. ʂʘʜʘ ʩʝ ʙʘʣʦʥ 

ʩʘʩʚʠʤ ʟʘʨʦʥʠ ʫ ʚʦʜʫ (ʩʘʤʦ ʜʘ ʚʨʘʪ ʚʠʨʠ), ʦʚʘ ʩʠʣʘ ʧʦʩʪʘʿʝ ʿʝʜʥʘʢʘ ʛʨʘʚʠʪʘʮʠʦʥʦʿ ʩʠʣʠ. 

ɿʘʪʦ ʙʘʣʦʥ ʚʠʰʝ ʥʝ ʪʝʞʠ ʜʘ ʩʝ ʢʨʝ˂ʝ ʥʠ ʥʘʛʦʨʝ ʥʠ ʥʘʜʦʣʝ, ʘ ʚʨʘʪ ʿʝ ʠʩʪʠ ʢʘʦ ʢʘʜʘ ʿʝ ʧʨʘʟʘʥ 

ʙʘʣʦʥ ʙʠʦ ʫ ʚʘʟʜʫʭʫ.ñ 

ʀʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʜʘ ʿʝ ʦʧʠʩʘʥʘ ʧʨʝʜʚʠʜʠ-ʧʦʩʤʘʪʨʘʿ-ʦʙʿʘʩʥʠ ʘʢʪʠʚʥʦʩʪ ʜʝʤʦʥʩʪʨʘʮʠʿʝ ʩʠʣʝ 

ʧʦʪʠʩʢʘ ʨʝʘʣʠʟʦʚʘʥʘ ʫ ʮʠˀʫ ʫʪʚʨʹʠʚʘˁʘ ʟʥʘˁʘ, ʤʦʞʝ ʩʝ ʨʝ˂ʠ ʩʫ ʫʯʝʥʠʮʠ ʫ ʩʚʠʤ ʬʘʟʘʤʘ 

ʧʦʢʘʟʘʣʠ ʩʦʣʠʜʥʝ ʨʝʟʫʣʪʘʪʝ ʪʦʢʦʤ ʠʥʜʠʚʠʜʫʘʣʥʦʛ ʨʘʜʘ, ʘʣʠ ʜʘ ʧʦʩʪʦʿʠ ʪʝʥʜʝʥʮʠʿʘ 

ʧʦʙʦˀʰʘˁʘ ʢʚʘʣʠʪʝʪʘ ʫʯʝʥʠʯʢʠʭ ʦʜʛʦʚʦʨʘ ʫʚʦʹʝˁʝʤ ʝʣʝʤʝʥʪʘ Peer instruction ʥʘʩʪʘʚʥʝ 

ʩʪʨʘʪʝʛʠʿʝ. ʆʚʘ ʪʝʥʜʝʥʮʠʿʘ ʿʝ ʫ ʩʢʣʘʜʫ ʩʘ ʦʧʠʩʘʥʠʤ ʨʝʟʫʣʪʘʪʠʤʘ ʧʨʠʤʝʥʝ Peer instruction 

ʥʘʩʪʘʚʥʝ ʩʪʨʘʪʝʛʠʿʝ ʰʠʨʦʤ ʩʚʝʪʘ (ʄazur, 1997; Crouch & Mazur, 2001). 
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5. ɿʘʢˀʫʯʥʘ ʨʘʟʤʘʪʨʘˁʘ 

ʇʦʣʘʟʝ˂ʠ ʦʜ ʨʘʟʤʦʪʨʝʥʠʭ ʪʝʦʨʠʿʩʢʠʭ ʩʪʘʚʦʚʘ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʭ ʨʝʟʫʣʪʘʪʘ ʫ ʦʙʣʘʩʪʠ 

ʧʨʦʫʯʘʚʘˁʘ ʥʘʩʪʘʚʝ ʫʩʤʝʨʝʥʝ ʥʘ ʫʯʝˁʝ ʠ ʨʘʟʚʦʿ ʢʦʤʧʝʪʝʥʮʠʿʘ, ʦʚʦ ʠʩʪʨʘʞʠʚʘˁʝ ʫ 

ʩʨʝʜʠʰʪʝ ʧʘʞˁʝ ʩʪʘʚˀʘ ʬʝʥʦʤʝʥ ʫʯʝʥʠʯʢʠʭ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ. 

ʋ ʪʝʦʨʠʿʩʢʦʤ ʦʢʚʠʨʫ ʠʩʪʨʘʞʠʚʘˁʘ ʧʨʝʜʩʪʘʚˀʝʥʝ ʩʫ ʦʜʣʠʢʝ ʩʘʚʨʝʤʝʥʦʛ 

ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʦʛ ʩʭʚʘʪʘˁʘ ʧʨʠʨʦʜʝ ʰʢʦʣʩʢʦʛ ʫʯʝˁʘ, ʢʘʦ ʠ ʙʨʦʿʥʝ ʩʪʨʘʪʝʛʠʿʝ ʢʦʿʝ 

ʦʤʦʛʫ˂ʘʚʘʿʫ ʦʙʣʠʢʦʚʘˁʝ ʥʘʩʪʘʚʝ ʫʩʤʝʨʝʥʝ ʥʘ ʫʯʝˁʝ. ʇʦʩʝʙʘʥ ʦʩʚʨʪ ʥʘʯʠˁʝʥ ʿʝ ʥʘ ʥʘʧʦʨʝ 

ʠʩʪʨʘʞʠʚʘʯʘ ʫ ʦʙʣʘʩʪʠ ʧʩʠʭʦʣʦʛʠʿʝ, ʧʝʜʘʛʦʛʠʿʝ ʠ ʤʝʪʦʜʠʢʝ ʥʘʩʪʘʚʝ ʧʨʠʨʦʜʥʠʭ ʥʘʫʢʘ ʜʘ ʩʝ 

ʩʚʝʦʙʫʭʚʘʪʥʦ ʩʘʛʣʝʜʘ ʬʝʥʦʤʝʥ ʫʯʝʥʠʯʢʠʭ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ, ʧʦʚʝʟʘʥʦʩʪ ʩʪʝʧʝʥʘ 

ʢʦʛʥʠʪʠʚʥʦʛ ʨʘʟʚʦʿʘ ʫʯʝʥʠʢʘ ʩʘ ʤʦʛʫ˂ʥʦʰ˂ʫ ʫʩʚʘʿʘˁʘ ʢʦʤʧʣʝʢʩʥʠʭ ʥʘʫʯʥʠʭ ʧʦʿʤʦʚʘ ʠ ʧʨʝ 

ʩʚʝʛʘ, ʨʘʟʣʠʢʝ ʫ ʪʨʘʜʠʮʠʦʥʘʣʥʦʤ ʠ ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʦʤ ʧʦʛʣʝʜʫ ʥʘ ʧʨʦʮʝʩ ʢʦʥʮʝʧʪʫʘʣʥʝ 

ʧʨʦʤʝʥʝ. 

ʀʘʢʦ ʫ ʩʚʝʪʫ ʧʦʩʪʦʿʝ ʙʨʦʿʥʝ ʩʪʫʜʠʿʝ ʢʦʿʝ ʩʝ ʙʘʚʝ ʬʝʥʦʤʝʥʦʤ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ, ʫ 

ʥʘʰʦʿ ʟʝʤˀʠ ʪʦ ʥʠʿʝ ʩʣʫʯʘʿ. ʆʚʦ ʠʩʪʨʘʞʠʚʘˁʝ ʨʝʘʣʠʟʦʚʘʥʦ ʿʝ ʩʘ ʮʠˀʝʤ ʜʘ ʩʝ ʫ ʥʘʰʦʿ 

ʩʨʝʜʠʥʠ, ʫ ʦʢʚʠʨʠʤʘ ʤʝʪʦʜʠʢʝ ʥʘʩʪʘʚʝ ʬʠʟʠʢʝ, ʬʝʥʦʤʝʥ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ 

ʠʩʪʘʢʥʝ ʠ ʥʘ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʥʘʯʠʥ ʧʨʦʙʣʝʤʘʪʠʟʫʿʝ. ʆʚʦ ʿʝ ʧʦʜʨʘʟʫʤʝʚʘʣʦ ʛʨʘʹʝˁʝ ʰʠʨʦʢʦʛ 

ʪʝʦʨʠʿʩʢʦʛ ʦʢʚʠʨʘ ʠ ʨʝʘʣʠʟʦʚʘˁʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʛ ʠʩʪʨʘʞʠʚʘˁʘ ʢʦʿʝ ʠʤʘ ʟʥʘʯʘʿʥʝ 

ʠʤʧʣʠʢʘʮʠʿʝ ʟʘ ʥʘʩʪʘʚʥʫ ʧʨʘʢʩʫ ʫ ʢʦʥʪʝʢʩʪʫ ʦʙʨʘʟʦʚʥʦʛ ʩʠʩʪʝʤʘ ʧʨʝʜ ʢʦʿʠʤ ʩʫ ʙʨʦʿʥʝ 

ʧʨʦʤʝʥʝ ʠ ʠʟʘʟʦʚʠ. 

ʋ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ ʦʜʘʙʨʘʥʦ ʿʝ ʨʘʟʤʘʪʨʘˁʝ ʧʨʝʚʘʟʠʣʘʞʝˁʘ ʫʯʝʥʠʯʢʠʭ ʘʣʪʝʨʥʘʪʠʚʥʠʭ 

ʢʦʥʮʝʧʮʠʿʘ ʦ ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ ʪʝʣʘ ʠʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʥʘʣʘʟʝ ʠʩʪʨʘʞʠʚʘʯʘ ʜʘ ʿʝ ʨʘʟʫʤʝʚʘˁʝ 

ʫʩʣʦʚʘ ʟʘ ʧʣʠʚʘˁʝ ʠ ʪʦˁʝˁʝ ʪʝʣʘ ʢʦʤʧʣʝʢʩʘʥ ʧʨʦʙʣʝʤ ʢʦʿʠ ʫ ʦʩʥʦʚʠ ʠʤʘ ʟʘʭʪʝʚʥʫ 

ʢʦʥʮʝʧʪʫʘʣʥʫ ʧʨʦʤʝʥʫ. 

ʇʨʝʜʤʝʪ ʨʝʘʣʠʟʦʚʘʥʦʛ ʠʩʪʨʘʞʠʚʘˁʘ ʿʝʩʪʝ ʧʦʨʝʹʝˁʝ ʝʬʝʢʘʪʘ ʜʚʘ ʥʘʩʪʘʚʥʘ ʧʨʠʩʪʫʧʘ ʫ 

ʧʨʝʚʘʟʠʣʘʞʝˁʫ ʫʯʝʥʠʯʢʠʭ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʦ ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ ʪʝʣʘ: 

ʪʨʘʜʠʮʠʦʥʘʣʥʦʛ, ʢʦʿʠ ʩʝ ʢʘʨʘʢʪʝʨʠʰʝ ʚʝʨʙʘʣʥʠʤ ʧʨʝʥʦʰʝˁʝʤ ʟʥʘˁʘ ʠ ʧʘʩʠʚʥʦʤ ʫʣʦʛʦʤ 

ʫʯʝʥʠʢʘ, ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʛ ʤʦʜʝʣʘ ʢʦʿʠ ʩʝ ʟʘʩʥʠʚʘ ʥʘ ʧʦʜʩʪʠʮʘˁʫ ʤʝʪʦʜʘ ʘʢʪʠʚʥʦʛ 

ʫʯʝˁʘ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ ʫ ʩʝʜʤʦʤ ʨʘʟʨʝʜʫ ʦʩʥʦʚʥʝ ʰʢʦʣʝ.  

ɿʘ ʧʦʪʨʝʙʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʛ ʠʩʪʨʘʞʠʚʘˁʘ ʦʙʣʠʢʦʚʘʥ ʿʝ ʤʦʜʝʣ ʥʘʩʪʘʚʝ ʫʩʤʝʨʝʥʝ ʥʘ 

ʘʢʪʠʚʥʦ ʫʯʝˁʝ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ. ʅʘʤʝʨʘ ʿʝ ʙʠʣʘ ʜʘ ʤʦʜʝʣ ʘʢʪʠʚʥʦʛ 

ʫʯʝˁʘ ʦ ʦʚʠʤ ʬʝʥʦʤʝʥʠʤʘ ʥʝ ʧʨʝʜʩʪʘʚˀʘ ʩʘʤʦ ʥʝʟʘʚʠʩʥʫ ʚʘʨʠʿʘʙʣʫ ʫ ʧʨʝʜʫʟʝʪʦʤ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʤ ʠʩʪʨʘʞʠʚʘˁʫ, ʚʝ ˂ʜʘ ʧʦʩʝʜʫʿʝ ʢʚʘʣʠʪʝʪʝ ʢʦʿʠ ʫ ʫʩʣʦʚʠʤʘ ʨʝʜʦʚʥʝ 

ʥʘʩʪʘʚʝ ʤʦʛʫ ʜʘʪʠ ʦʧʪʠʤʘʣʘʥ ʧʨʦʩʪʦʨ ʟʘ ʩʪʠʮʘˁʝ ʢʚʘʣʠʪʝʪʥʠʭ ʟʥʘˁʘ ʢʦʿʘ ˂ʝ ʩʝ ʟʘʩʥʠʚʘʪʠ, 

ʠʟʤʝʹʫ ʦʩʪʘʣʦʛ, ʥʘ ʚʝ˂ʦʿ ʤʠʩʘʦʥʦʿ ʘʢʪʠʚʥʦʩʪʠ ʫʯʝʥʠʢʘ ʠ ʫʚʠʹʘˁʫ ʙʠʪʥʠʭ ʚʝʟʘ ʠ ʦʜʥʦʩʘ 
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ʤʝʹʫ ʠʟʫʯʘʚʘʥʠʤ ʬʝʥʦʤʝʥʠʤʘ. ʊʘʢʦʹʝ, ʦʙʣʠʢʦʚʘʥʠ ʤʦʜʝʣ ʘʢʪʠʚʥʦʛ ʫʯʝˁʘ ʤʦʞʝ ʧʦʟʠʪʠʚʥʦ 

ʫʪʠʮʘʪʠ ʥʘ ʨʘʟʚʦʿ ʰʠʨʦʢʦʛ ʩʧʝʢʪʨʘ ʢʦʤʧʝʪʝʥʮʠʿʘ, ʦʜ ʥʘʫʯʥʝ ʧʠʩʤʝʥʦʩʪʠ ʠ ʥʘʫʯʥʦʛ 

ʧʦʛʣʝʜʘ ʥʘ ʩʚʝʪ, ʧʨʝʢʦ ʚʝʰʪʠʥʘ ʩʘʨʘʜˁʝ, ʨʝʰʘʚʘˁʘ ʧʨʦʙʣʝʤʘ, ʨʘʜʘ ʩʘ ʧʦʜʘʮʠʤʘ ʠ 

ʠʥʬʦʨʤʘʮʠʿʘʤʘ ʜʦ ʫʯʝˁʘ ʢʘʢʦ ʩʝ ʫʯʠ. 

ʀʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʢʦʤʧʣʝʢʩʥʝ ʦʙʨʘʟʦʚʥʝ, ʬʫʥʢʮʠʦʥʘʣʥʝ ʠ ʚʘʩʧʠʪʥʝ ʟʘʜʘʪʢʝ ʥʘʩʪʘʚʝ ʦ ʩʠʣʠ 

ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ, ʙʠʣʦ ʿʝ ʧʦʪʨʝʙʥʦ ʦʙʣʠʢʦʚʘʪʠ ʝʢʧʝʨʠʤʝʥʪʘʣʥʠ ʤʦʜʝʣ 

ʢʦʿʠ ʩʘ ʿʝʜʥʝ ʩʪʨʘʥʝ ʝʬʠʢʘʩʥʦ ʜʦʧʨʠʥʦʩʠ ʦʩʪʚʘʨʠʚʘˁʫ ʦʚʠʭ ʟʘʜʘʪʘʢʘ ʫ ʨʝʘʣʥʦʤ ʢʦʥʪʝʢʩʪʫ 

ʦʙʨʘʟʦʚʥʦʛ ʧʨʦʮʝʩʘ, ʘ ʩʘ ʜʨʫʛʝ ʩʪʘʚˀʘ ʥʘʛʣʘʩʘʢ ʥʘ ʘʢʪʠʚʥʦʩʪʠ ʯʠʿʠ ʿʝ ʮʠˀ ʢʦʥʮʝʧʪʫʘʣʥʘ 

ʧʨʦʤʝʥʘ ʢʦʿʘ ʿʝ ʧʨʝʜʤʝʪ ʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ. ɿʘ ʦʩʥʦʚʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʛ ʤʦʜʝʣʘ ʦʜʘʙʨʘʥ ʿʝ 

IBSE (Inquiry-based science education) ʧʨʠʩʪʫʧ ʥʘʩʪʘʚʠ ʢʦʿʠ ʦʙʫʭʚʘʪʘ ʥʝʢʦʣʠʢʦ ʚʘʞʥʠʭ 

ʩʝʛʤʝʥʘʪʘ: 

¶ ʇʨʠʩʪʫʧ ʧʣʘʥʠʨʘʥʠʤ ʯʘʩʦʚʠʤʘ ʢʘʦ ʮʝʣʠʥʠ ʜʘ ʙʠ ʩʝ ʫʯʝʥʠʮʠʤʘ ʦʤʦʛʫ˂ʠʣʦ ʜʘ ʧʨʦʹʫ 

ʢʨʦʟ ʛʣʘʚʥʝ ʬʘʟʝ ʮʠʢʣʫʩʘ ʫʯʝˁʘ - ʬʘʟʫ ʠʩʪʨʘʞʠʚʘˁʘ, ʫʚʦʹʝˁʝ ʢʦʥʮʝʧʘʪʘ ʠ ʧʨʠʤʝʥʫ 

ʢʦʥʮʝʧʘʪʘ ʫ ʨʘʟʣʠʯʠʪʠʤ ʩʠʪʫʘʮʠʿʘʤʘ. 

¶ ʂʨʝʠʨʘˁʝ ʧʨʠʣʠʢʘ ʢʦʿʝ ʫʯʝʥʠʮʠʤʘ ʦʙʝʟʙʝʹʫʿʫ ʜʘ ʫʩʚʦʿʝ ʥʦʚʝ ʢʦʥʮʝʧʪʝ ʪʘʢʦ ʰʪʦ 

ʘʢʪʠʚʥʦ ʫʯʝʩʪʚʫʿʫ ʫ ʢˀʫʯʥʠʤ ʬʘʟʘʤʘ ʠʩʪʨʘʞʠʚʘˁʘ: ʧʦʩʪʘʚˀʘˁʫ ʧʨʦʙʣʝʤʘ, 

ʬʦʨʤʫʣʠʩʘˁʫ ʭʠʧʦʪʝʟʘ, ˁʠʭʦʚʦʤ ʪʝʩʪʠʨʘˁʫ ʢʨʦʟ ʧʨʘʢʪʠʯʥʝ ʘʢʪʠʚʥʦʩʪʠ, ʜʦʥʦʰʝˁʫ 

ʠ ʝʚʘʣʫʘʮʠʿʠ ʟʘʢˀʫʯʘʢʘ. 

¶ ʋʚʘʞʘʚʘˁʝ ʫʯʝʥʠʯʢʠʭ ʧʨʝʪʭʦʜʥʠʭ ʟʥʘˁʘ ʧʨʠʣʠʢʦʤ ʧʣʘʥʠʨʘˁʘ ʧʨʦʮʝʩʘ ʫʯʝˁʘ - 

ʧʦʜʩʪʠʮʘˁʝ ʘʢʪʠʚʠʨʘˁʘ ʫʯʝʥʠʯʢʠʭ ʧʨʝʪʭʦʜʥʠʭ ʟʥʘˁʘ, ʧʨʠ ʯʝʤʫ ʠʩʧʦˀʝʥʝ 

ʘʣʪʝʨʥʘʪʠʚʥʝ ʢʦʥʮʝʧʮʠʿʝ ʧʨʝʜʩʪʘʚˀʘʿʫ ʧʦʣʘʟʥʫ ʦʩʥʦʚʫ ʟʘ ʢʦʥʩʪʨʫʢʮʠʿʫ ʥʘʫʯʥʠʭ 

ʧʦʿʤʦʚʘ.  

¶ ʂʨʝʠʨʘˁʝ ʩʠʪʫʘʮʠʿʘ ʫ ʢʦʿʠʤʘ ʩʝ ʫʯʝʥʠʮʠ ʩʫʦʯʘʚʘʿʫ ʩʘ ʦʛʨʘʥʠʯʝˁʠʤʘ ʩʚʦʿʠʭ 

ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ, ʧʨʝ ʩʚʝʛʘ ʢʨʦʟ ʧʦʜʩʪʠʮʘˁʝ ʜʠʩʢʫʩʠʿʝ ʫ ʤʘʣʠʤ ʛʨʫʧʘʤʘ ʠ 

ʜʝʤʦʥʩʪʨʠʨʘˁʝ ʨʘʟʣʠʯʠʪʠʭ ʬʝʥʦʤʝʥʘ ʢʨʦʟ ʧʨʝʜʚʠʜʠ-ʧʦʩʤʘʪʨʘʿ-ʦʙʿʘʩʥʠ-ʘʢʪʠʚʥʦʩʪʠ 

ʢʦʿʝ ʫʯʝʥʠʢʝ ʜʦʚʦʜʝ ʜʦ ʢʦʛʥʠʪʠʚʥʦʛ ʢʦʥʬʣʠʢʪʘ. 

¶ ʇʦʜʩʪʠʮʘˁʝ ʚʨʰˁʘʯʢʝ ʠʥʪʝʨʘʢʮʠʿʝ ʫ ʨʘʟʣʠʯʠʪʠʤ ʬʘʟʘʤʘ ʫʯʝˁʘ, ʢʘʢʦ ʧʨʠʣʠʢʦʤ 

ʠʩʪʨʘʞʠʚʘˁʘ ʠ ʫʚʦʹʝˁʘ ʥʦʚʠʭ ʢʦʥʮʝʧʘʪʘ, ʪʘʢʦ ʠ ʧʨʠʣʠʢʦʤ ʧʨʠʤʝʥʝ ʢʦʥʮʝʧʘʪʘ ʫ 

ʨʘʟʣʠʯʠʪʠʤ ʩʠʪʫʘʮʠʿʘʤʘ.  

ʋ ʦʚʦʤ ʤʦʜʝʣʫ ʚʨʰˁʘʯʢʘ ʠʥʪʝʨʘʢʮʠʿʘ ʠʤʘ ʚʘʞʥʫ ʫʣʦʛʫ ʫ ʦʩʪʚʘʨʠʚʘˁʫ ʢʦʛʥʠʪʠʚʥʦʛ 

ʢʦʥʬʣʠʢʪʘ ʢʦʿʠ ʧʦʜʩʪʠʯʝ ʢʦʥʮʝʧʪʫʘʣʥʫ ʧʨʦʤʝʥʫ, ʘʣʠ ʿʝ ʪʘʢʦʹʝ ʚʘʞʘʥ ʝʣʝʤʝʥʪ ʫ 

ʨʘʟʣʠʯʠʪʠʤ ʬʘʟʘʤʘ ʧʨʦʮʝʩʘ ʩʘʤʦʨʝʛʫʣʠʩʘʥʦʛ ʫʯʝˁʘ - ʟʘ ʘʢʪʠʚʠʨʘˁʝ ʥʝʦʧʭʦʜʥʠʭ 

ʟʥʘˁʘ ʠ ʚʝʰʪʠʥʘ ʜʘ ʙʠ ʩʝ ʨʘʟʫʤʝʦ ʟʘʜʘʪʠ ʧʨʦʙʣʝʤ ʠ ʥʘʯʠʥʠʦ ʧʣʘʥ ʨʝʰʘʚʘˁʘ, ʟʘ 

ʧʨʘ˂ʝˁʝ ʩʦʧʩʪʚʝʥʦʛ ʥʘʧʨʝʪʢʘ ʠ ʚʝʨʠʬʠʢʦʚʘˁʝ ʠʩʧʨʘʚʥʦʩʪʠ ʜʝʣʠʤʠʯʥʠʭ ʠ 

ʢʦʥʘʯʥʠʭ ʨʝʰʝˁʘ, ʢʘʦ ʠ ʟʘ ʢʨʠʪʠʯʢʫ ʧʨʦʮʝʥʫ ʮʝʣʦʢʫʧʥʦʛ ʫʯʠʥʢʘ.  
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¶ ʉʪʘʣʥʘ ʠʥʪʝʨʘʢʮʠʿʘ ʠʟʤʝʹʫ ʫʯʝʥʠʢʘ ʠ ʥʘʩʪʘʚʥʠʢʘ - ʨʘʟʤʝʥʘ ʘʜʝʢʚʘʪʥʠʭ ʠ 

ʧʨʘʚʦʚʨʝʤʝʥʠʭ ʧʦʚʨʘʪʥʠʭ ʠʥʬʦʨʤʘʮʠʿʘ ʢʦʿʘ ʫʯʝʥʠʢʝ ʫʩʤʝʨʘʚʘ ʫ ʧʨʦʮʝʩʫ ʫʯʝˁʘ, 

ʜʦʢ ʥʘʩʪʘʚʥʠʢʫ ʜʘʿʝ ʧʨʠʣʠʢʫ ʜʘ ʥʘʩʪʘʚʥʠ ʧʨʦʮʝʩ ʚʦʜʠ ʥʘ ʝʬʠʢʘʩʘʥ ʥʘʯʠʥ ʫʩʤʝʨʝʥ 

ʥʘ ʘʢʪʠʚʥʫ ʢʦʥʩʪʨʫʢʮʠʿʫ ʟʥʘˁʘ. ʆʚʦ ʟʘ ʧʦʩʣʝʜʠʮʫ ʠʤʘ ʜʘ ʿʝ ʪʦʢ ʩʚʠʭ ʯʘʩʦʚʘ 

ʬʣʝʢʩʠʙʠʣʘʥ, ʘʣʠ ʫʚʝʢ ʫʩʤʝʨʝʥ ʢʘ ʧʦʩʪʘʚˀʝʥʦʤ ʮʠˀʫ ʠ ʧʨʠʣʘʛʦʹʝʥ ʫʯʝʥʠʯʢʠʤ 

ʧʦʩʪʠʛʥʫ˂ʠʤʘ.  

¶ ɿʘʜʘʮʠ ʢʦʿʠ ʩʝ ʧʦʩʪʘʚˀʘʿʫ ʧʨʝʜ ʫʯʝʥʠʢʝ ʪʦʢʦʤ ʧʦʿʝʜʠʥʠʭ ʬʘʟʘ ʮʠʢʣʫʩʘ ʫʯʝˁʘ ʩʫ 

ʨʘʟʥʦʚʨʩʥʠ, ʘ ʫʢˀʫʯʫʿʫ ʙʨʦʿʥʝ ʧʨʘʢʪʠʯʥʝ ʘʢʪʠʚʥʦʩʪʠ ʢʦʿʝ ʦʤʦʛʫ˂ʘʚʘʿʫ ʜʠʨʝʢʪʥʫ 

ʠʥʪʝʨʘʢʮʠʿʫ ʩʘ ʩʨʝʜʠʥʦʤ, ʢʘʦ ʠ ʨʘʟʥʦʚʨʩʥʝ ʢʦʥʮʝʧʪʫʘʣʥʝ ʠ ʨʘʯʫʥʩʢʝ ʧʨʦʙʣʝʤʝ 

ʨʘʟʣʠʯʠʪʦʛ ʩʪʝʧʝʥʘ ʩʣʦʞʝʥʦʩʪʠ.  

¶ ʐʪʦ ʩʝ ʪʠʯʝ ʜʦʤʘ˂ʠʭ ʟʘʜʘʪʘʢʘ, ʦʥʠ ʠʤʘʿʫ ʚʘʞʥʦ ʤʝʩʪʦ ʫ ʦʚʦʤ ʤʦʜʝʣʫ ʠ ʨʘʟʥʦʚʨʩʥʝ 

ʥʘʤʝʥʝ, ʦʜ ʚʝʨʙʘʣʠʟʘʮʠʿʝ ʩʪʝʯʝʥʠʭ ʟʥʘˁʘ, ʧʨʝʢʦ ʘʢʪʠʚʠʨʘˁʘ ʩʚʘʢʦʜʥʝʚʥʠʭ 

ʠʩʢʫʩʪʘʚʘ ʦ ʧʨʦʫʯʘʚʘʥʠʤ ʧʦʿʘʚʘʤʘ, ʨʘʟʚʠʿʘˁʘ ʚʝʰʪʠʥʘ ʨʘʜʘ ʩʘ ʨʘʟʣʠʯʠʪʠʤ 

ʠʟʚʦʨʠʤʘ ʠʥʬʦʨʤʘʮʠʿʘ, ʜʦ ʧʦʜʩʪʠʮʘˁʘ ʩʘʤʦʩʪʘʣʥʦʛ ʠʩʪʨʘʞʠʚʘʯʢʦʛ ʨʘʜʘ, ʚʝʰʪʠʥʘ 

ʧʨʝʟʝʥʪʦʚʘˁʘ ʥʘʫʯʝʥʦʛ ʠ ʧʨʠʤʝʥʝ ʫʩʚʦʿʝʥʠʭ ʢʦʥʮʝʧʘʪʘ ʫ ʨʘʟʣʠʯʠʪʠʤ ʩʠʪʫʘʮʠʿʘʤʘ. 

ʅʘʯʠʥʠ ʧʦʩʪʘʚˀʘˁʘ ʟʘʜʘʪʘʢʘ ʚʦʜʝ ʢʘ ʠʥʜʫʚʠʜʫʘʣʥʠʤ ʠʣʠ ʘʢʪʠʚʥʦʩʪʠʤʘ ʫ ʤʘʣʠʤ 

ʛʨʫʧʘʤʘ, ʫʟ ʧʦʜʩʪʠʮʘˁʝ ʩʘʤʦʨʝʛʫʣʠʩʘʥʦʛ ʫʯʝˁʘ ʠ ʦʜʛʦʚʦʨʥʦʩʪʠ ʟʘ ʩʦʧʩʪʚʝʥʠ 

ʥʘʧʨʝʜʘʢ ʫ ʫʯʝˁʫ. 

ʆʩʥʦʚʥʦ ʠʩʪʨʘʞʠʚʘʯʢʦ ʧʠʪʘˁʝ ʧʦʩʪʘʚˀʝʥʦ ʫ ʦʚʦʤ ʨʘʜʫ ʙʠʣʦ ʿʝ ʜʘ ʣʠ ʧʨʠʤʝˁʝʥʠ ʤʦʜʝʣ 

ʘʢʪʠʚʥʦʛ ʫʯʝˁʘ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ ʦʤʦʛʫ˂ʘʚʘ ʝʬʠʢʘʩʥʠʿʝ 

ʧʨʝʚʘʟʠʣʘʞʝˁʝ ʫʯʝʥʠʯʢʠʭ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʦ ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ ʪʝʣʘ ʫ ʦʜʥʦʩʫ 

ʥʘ ʪʨʘʜʠʮʠʦʥʘʣʥʠ ʧʨʠʩʪʫʧ ʥʘʩʪʘʚʠ. 

ʊʦ ʿʝ ʧʦʜʨʘʟʫʤʝʚʘʣʦ ʜʘ ʩʝ ʥʘʿʧʨʝ ʠʩʧʠʪʘ ʩʪʝʧʝʥ ʟʘʩʪʫʧˀʝʥʦʩʪʠ ʨʘʟʣʠʯʠʪʠʭ ʘʣʪʝʨʥʘʪʠʚʥʠʭ 

ʢʦʥʮʝʧʮʠʿʘ ʦ ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ ʪʝʣʘ ʢʦʜ ʫʯʝʥʠʢʘ ʩʝʜʤʦʛ ʨʘʟʨʝʜʘ ʥʝʧʦʩʨʝʜʥʦ ʧʨʝ 

ʨʝʘʣʠʟʦʚʘˁʘ ʥʘʩʪʘʚʝ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ, ʢʘʦ ʠ ʧʦʚʝʟʘʥʦʩʪ ʧʨʠʩʫʩʪʚʘ 

ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʦ ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ ʪʝʣʘ ʩʘ ʩʪʝʧʝʥʦʤ ʢʦʛʥʠʪʠʚʥʦʛ ʨʘʟʚʦʿʘ ʠ 

ʫʯʝʥʠʯʢʠʤ ʩʚʘʢʦʜʥʝʚʥʠʤ ʠʩʢʫʩʪʚʠʤʘ ʦ ʦʚʠʤ ʬʝʥʦʤʝʥʠʤʘ. 

Kʘʢʦ ʩʝ ʝʬʠʢʘʩʥʦʩʪ ʿʝʜʥʝ ʥʘʩʪʘʚʥʝ ʩʪʨʘʪʝʛʠʿʝ ʥʝ ʦʛʣʝʜʘ ʩʘʤʦ ʫ ʧʦʩʪʠʟʘˁʫ ʩʧʝʮʠʬʠʯʥʦʛ 

ʮʠˀʘ ʢʘʦ ʰʪʦ ʿʝ ʧʨʝʚʘʟʠʣʘʞʝˁʝ ʫʯʝʥʠʯʢʠʭ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʦ ʧʣʠʚʘˁʫ ʠ 

ʪʦˁʝˁʫ ʪʝʣʘ, ʚʝ˂ ʠ ʫ ʨʘʟʚʠʿʝʥʦʿ ʩʧʦʩʦʙʥʦʩʪʠ ʫʯʝʥʠʢʘ ʜʘ ʩʝ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʘʜʝʢʚʘʪʥʦ 

ʧʨʠʤʝʥʝ ʫ ʥʦʚʠʤ ʠ ʥʝʧʦʟʥʘʪʠʤ ʩʠʪʫʘʮʠʿʘʤʘ, ʢʘʦ ʠ ʫ ʧʦʛʣʝʜʫ ʪʨʘʿʥʦʩʪʠ ʟʥʘˁʘ, ʙʠʣʦ ʿʝ 

ʧʦʪʨʝʙʥʦ ʫʧʦʨʝʜʠʪʠ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʢʦʥʪʨʦʣʥʝ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʨʫʧʝ ʥʝʧʦʩʨʝʜʥʦ 

ʥʘʢʦʥ ʨʝʘʣʠʟʦʚʘʥʝ ʩʝʢʚʝʥʮʠʿʝ ʫʯʝˁʘ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʥʘʢʦʥ ʜʫʞʝʛ ʚʨʝʤʝʥʘ (ʪʨʠ ʤʝʩʝʮʘ ʧʦ 

ʟʘʚʨʰʝʪʢʫ ʫʯʝˁʘ ʦ ʠʩʧʠʪʠʚʘʥʠʤ ʬʝʥʦʤʝʥʠʤʘ). 

ʋ ʥʘʩʪʘʚʢʫ ʜʘʿʝʤʦ ʨʝʟʠʤʝ ʦʩʥʦʚʥʠʭ ʨʝʟʫʣʪʘʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʛ ʠʩʪʨʘʞʠʚʘˁʘ. 
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5.1. ʈʝʟʠʤʝ ʨʝʟʫʣʪʘʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʛ ʠʩʪʨʘʞʠʚʘˁʘ 

I  

ʇʨʠʤʝʥʦʤ ʤʦʜʠʬʠʢʦʚʘʥʦʛ ʜʠʿʘʛʥʦʩʪʠʯʢʦʛ ʪʝʩʪʘ ʟʘ ʫʪʚʨʹʠʚʘˁʝ ʧʨʠʩʫʩʪʚʘ 

ʫʯʝʥʠʯʢʠʭ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʦ ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ ʪʝʣʘ ʥʝʧʦʩʨʝʜʥʦ ʧʨʝ 

ʨʝʘʣʠʟʘʮʠʿʝ ʥʘʩʪʘʚʝ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ ʫ ʩʝʜʤʦʤ ʨʘʟʨʝʜʫ 

ʦʩʥʦʚʥʝ ʰʢʦʣʝ, ʫʪʚʨʹʝʥʦ ʿʝ ʜʘ ʩʫ ʥʘ ʩʚʠʤ ʟʘʜʘʮʠʤʘ ʪʝʩʪʘ ʘʣʪʝʨʥʘʪʠʚʥʝ ʢʦʥʮʝʧʮʠʿʝ 

ʜʦʤʠʥʘʥʪʥʠʿʝ ʫ ʦʜʥʦʩʫ ʥʘ ʥʘʫʯʥʘ ʦʙʿʘʰˁʝˁʘ, ʘ ʯʝʩʪʦ ʠ ʫ ʦʜʥʦʩʫ ʥʘ ʦʩʪʘʣʝ ʢʘʪʝʛʦʨʠʿʝ 

ʫʯʝʥʠʯʢʠʭ ʦʜʛʦʚʦʨʘ (ʧʦʛʨʝʰʥʝ ʠʣʠ ʙʝʟ ʦʙʨʘʟʣʦʞʝˁʘ).  

ʀʘʢʦ ʩʫ ʫʯʝʥʠʮʠ ʫ ʧʨʝʪʭʦʜʥʦʤ ʨʘʟʨʝʜʫ ʫʯʠʣʠ ʦ ʧʦʿʤʫ ʛʫʩʪʠʥʝ ʪʝʣʘ, ʤʘʣʠ ʙʨʦʿ ʫʯʝʥʠʢʘ ʿʝ 

ʜʘʦ ʥʘʫʯʥʦ ʦʙʿʘʰˁʝˁʝ ʢʦʿʝ ʫʢˀʫʯʫʿʝ ʥʘʚʦʹʝˁʝ ʦʜʥʦʩʘ ʛʫʩʪʠʥʘ ʪʝʣʘ ʠ ʪʝʯʥʦʩʪʠ ʢʘʦ ʫʩʣʦʚʘ 

ʟʘ ʧʣʠʚʘˁʝ ʠ ʪʦˁʝˁʝ ʪʝʣʘ, ʦʜ 8.5% ʥʘ ʟʘʜʘʪʢʫ ʢʦʿʠ ʠʩʧʠʪʫʿʝ ʧʨʠʩʫʩʪʚʦ ʘʣʪʝʨʥʘʪʠʚʥʝ 

ʢʦʥʮʝʧʮʠʿʝ ʐʫʧˀʝ ʩʪʚʘʨʠ ʪʦʥʫ ʜʦ 24.8% ʥʘ ʟʘʜʘʪʢʫ ʢʦʿʠ ʠʩʧʠʪʫʿʝ ʧʨʠʩʫʩʪʚʦ 

ʘʣʪʝʨʥʘʪʠʚʥʝ ʢʦʥʮʝʧʮʠʿʝ ʈʘʚʥʝ ʩʪʚʘʨʠ ʧʣʠʚʘʿʫ. 

ʋʪʚʨʹʝʥʦ ʿʝ ʜʘ ʧʦʩʪʦʿʠ ʫʤʝʨʝʥʘ ʧʦʟʠʪʠʚʥʘ ʢʦʨʝʣʘʮʠʿʘ ʠʟʤʝʹʫ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʥʘ ʪʝʩʪʫ 

ʬʦʨʤʘʣʥʠʭ ʦʧʝʨʘʮʠʿʘ (BLOT) ʠ ʧʦʩʪʠʛʥʫ˂ʘ ʥʘ ʫʚʦʜʥʦʤ ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ ʪʝʩʪʫ, ʰʪʦ ʟʥʘʯʠ 

ʜʘ ʫʯʝʥʠʮʠ ʥʘ ʚʠʰʝʤ ʥʠʚʦʫ ʢʦʛʥʠʪʠʚʥʦʛ ʨʘʟʚʦʿʘ ʜʘʿʫ ʚʠʰʝ ʥʘʫʯʥʠʭ ʦʙʿʘʰˁʝˁʘ ʠ ʫ ʠʩʪʦ 

ʚʨʝʤʝ ʤʘˁʝ ʦʜʛʦʚʦʨʘ ʢʦʿʠ ʩʝ ʟʘʩʥʠʚʘʿʫ ʥʘ ʧʨʠʩʫʩʪʚʫ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ. 

ʄʝʹʫʪʠʤ, ʜʦʜʘʪʥʘ ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʣʘ ʝʿ ʜʘ ʩʫ ʥʝʢʝ ʦʜ ʠʩʧʠʪʠʚʘʥʠʭ ʘʣʪʝʨʥʘʪʠʚʥʠʭ 

ʢʦʥʮʝʧʮʠʿʘ ʰʠʨʦʢʦ ʟʘʩʪʫʧˀʝʥʝ ʢʦʜ ʫʯʝʥʠʢʘ ʙʝʟ ʦʙʟʠʨʘ ʥʘ ˁʠʭʦʚ ʪʨʝʥʫʪʥʠ ʩʪʝʧʝʥ 

ʢʦʛʥʠʪʠʚʥʦʛ ʨʘʟʚʦʿʘ. ʈʝʯ ʿʝ ʦ ʘʣʪʝʨʥʘʪʠʚʥʠʤ ʢʦʥʮʝʧʮʠʿʘʤʘ: ʇʨʝʜʤʝʪʠ ʢʦʿʠ ʠʤʘʿʫ ʚʘʟʜʫʭʘ ʫ 

ʩʝʙʠ ʫʚʝʢ ʧʣʠʚʘʿʫ; ʐʫʧˀʝ ʩʪʚʘʨʠ ʪʦʥʫ; ʇʨʝʜʤʝʪ ʫ ʚʝʨʪʠʢʘʣʥʦʤ ʧʦʣʦʞʘʿʫ ʪʦʥʝ, ʘ ʫ 

ʭʦʨʠʟʦʥʪʘʣʥʦʤ ʧʣʠʚʘ ʠ ʇʨʝʜʤʝʪʠ ʦʜ ʪʚʨʜʦʛ ʤʘʪʝʨʠʿʘʣʘ ʪʦʥʫ, ʘ ʦʜ ʤʝʢʦʛ ʧʣʠʚʘʿʫ. ʆʚʦ ʿʝ 

ʚʘʞʘʥ ʨʝʟʫʣʪʘʪ ʢʦʿʠ ʧʦʢʘʟʫʿʝ ʜʘ ʫʧʨʘʚʦ ʦʚʝ ʯʝʪʠʨʠ ʢʦʥʮʝʧʪʫʘʣʥʝ ʧʨʦʤʝʥʝ ʤʦʛʫ ʙʠʪʠ 

ʧʦʩʝʙʥʦ ʟʘʭʪʝʚʥʝ. 

ʈʝʟʫʣʪʘʪʠ ʠʩʧʠʪʠʚʘˁʘ ʚʨʩʪʝ ʫʯʝʥʠʯʢʠʭ ʠʩʢʫʩʪʘʚʘ ʧʦʚʝʟʘʥʠʭ ʩʘ ʢʦʥʮʝʧʪʠʤʘ ʦ ʧʣʠʚʘˁʫ ʠ 

ʪʦˁʝˁʫ ʪʝʣʘ ʧʦʢʘʟʫʿʫ ʜʘ ʥʘ ʩʚʠʤ ʟʘʜʘʮʠʤʘ ʜʠʿʘʛʥʦʩʪʠʯʢʦʛ ʪʝʩʪʘ ʧʦʩʪʦʿʠ ʩʪʘʪʠʩʪʠʯʢʠ 

ʟʥʘʯʘʿʥʘ ʧʦʚʝʟʘʥʦʩʪ ʨʘʟʣʠʯʠʪʠʭ ʢʘʪʝʛʦʨʠʿʘ ʫʯʝʥʠʯʢʠʭ ʦʜʛʦʚʦʨʘ ʩʘ ʚʨʩʪʦʤ ʥʘʚʝʜʝʥʠʭ 

ʩʚʘʢʦʜʥʝʚʥʠʭ ʠʩʢʫʩʪʘʚʘ ʦ ʧʦʿʘʚʘʤʘ ʧʣʠʚʘˁʘ ʠ ʪʦˁʝˁʘ ʪʝʣʘ. ʈʝʣʝʚʘʥʪʥʘ ʠʩʢʫʩʪʚʘ ʥʘʿʯʝʰ˂ʝ 

ʥʘʚʦʜʝ ʫʯʝʥʠʮʠ ʢʦʿʠ ʜʘʿʫ ʥʘʫʯʥʘ ʦʙʿʘʰˁʝˁʘ. ʅʝʤʦʛʫ˂ʘ ʠʩʢʫʩʪʚʘ ʥʘʿʯʝʰ˂ʝ ʥʘʚʦʜʝ ʫʯʝʥʠʮʠ 

ʢʦʿʠ ʠʤʘʿʫ ʘʣʪʝʨʥʘʪʠʚʥʝ ʢʦʥʮʝʧʮʠʿʝ. ʄʦʛʫ˂ʘ, ʘʣʠ ʟʘ ʜʘʪʠ ʟʘʜʘʪʘʢ ʥʝʨʝʣʝʚʘʥʪʥʘ ʠʩʢʫʩʪʚʘ 

ʫʦʙʠʯʘʿʝʥʦ ʥʘʚʦʜʝ ʫʯʝʥʠʮʠ ʩʘ ʘʣʪʝʨʥʘʪʠʚʥʠʤ ʢʦʥʮʝʧʮʠʿʘʤʘ, ʧʦʩʝʙʥʦ ʫ ʩʣʫʯʘʿʫ ʟʘʜʘʪʘʢʘ 

ʢʦʿʠʤʘ ʩʝ ʠʩʧʠʪʫʿʝ ʧʨʠʩʫʩʪʚʦ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʇʨʝʜʤʝʪʠ ʢʦʿʠ ʠʤʘʿʫ ʚʘʟʜʫʭʘ ʫ 

ʩʝʙʠ ʫʚʝʢ ʧʣʠʚʘʿʫ ʠ ʇʨʝʜʤʝʪʠ ʦʜ ʪʚʨʜʦʛ ʤʘʪʝʨʠʿʘʣʘ ʪʦʥʫ, ʘ ʦʜ ʤʝʢʦʛ ʧʣʠʚʘʿʫ. ʋʯʝʥʠʮʠ 

ʢʦʿʠ ʥʘʚʦʜʝ ʧʦʛʨʝʰʥʝ ʦʜʛʦʚʦʨʝ ʠʣʠ ʜʘʿʫ ʦʜʛʦʚʦʨʝ ʙʝʟ ʦʙʨʘʟʣʦʞʝˁʘ ʫʦʙʠʯʘʿʝʥʦ ʥʝ ʥʘʚʦʜʝ 

ʙʠʣʦ ʢʦʿʫ ʚʨʩʪʫ ʠʩʢʫʩʪʘʚʘ.  
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ʄʝʹʫʪʠʤ, ʥʘ ʩʚʘʢʦʤ ʟʘʜʘʪʢʫ ʧʨʝʢʦ ʜʚʝ ʪʨʝ˂ʠʥʝ ʫʯʝʥʠʢʘ ʥʠʿʝ ʙʠʣʦ ʫ ʤʦʛʫ˂ʥʦʩʪʠ ʜʘ ʦʧʠʰʝ 

ʩʚʦʿʘ ʩʚʘʢʦʜʥʝʚʥʘ ʠʩʢʫʩʪʚʘ, ʰʪʦ ʥʝʜʚʦʩʤʠʩʣʝʥʦ ʫʢʘʟʫʿʝ ʥʘ ʚʘʞʥʦʩʪ ʨʘʟʚʠʿʘˁʘ ʥʘʩʪʘʚʥʠʭ 

ʩʪʨʘʪʝʛʠʿʘ ʢʦʿʠʤʘ ʩʝ ʘʢʪʠʚʠʨʘʿʫ ʨʝʣʝʚʘʥʪʘ ʩʚʘʢʦʜʥʝʚʥʘ ʠʩʢʫʩʪʚʘ ʫʯʝʥʠʢʘ ʠ ʧʦʜʩʪʠʯʝ 

ʚʝʨʙʘʣʠʟʘʮʠʿʘ ʟʥʘˁʘ. 

II  

ʇʦʨʝʹʝˁʝʤ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʥʘ ʟʘʚʨʰʥʦʤ ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ ʪʝʩʪʫ ʫ ʦʜʥʦʩʫ ʥʘ 

ʫʚʦʜʥʠ ʫʪʚʨʹʝʥʦ ʿʝ ʜʘ ʧʦʩʪʦʿʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʝʬʝʢʪʫ ʪʨʘʜʠʮʠʦʥʘʣʥʦʛ ʤʦʜʝʣʘ 

ʥʘʩʪʘʚʝ ʠ ʥʘʩʪʘʚʝ ʫʩʤʝʨʝʥʝ ʥʘ ʘʢʪʠʚʥʦ ʫʯʝˁʝ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ 

ˁʫ ʥʘ ʧʨʝʚʘʟʠʣʘʞʝˁʝ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʠ ʫʩʚʘʿʘˁʝ ʥʘʫʯʥʠʭ ʢʦʥʮʝʧʘʪʘ ʧʣʠʚʘˁʘ ʠ 

ʪʦˁʝˁʘ ʪʝʣʘ. 

ʇʨʦʩʝʯʥʘ ʨʘʟʣʠʢʘ ʩʢʦʨʦʚʘ ʥʘ ʟʘʚʨʰʥʦʤ ʠ ʫʚʦʜʥʦʤ ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ ʪʝʩʪʫ ʟʘ ʢʦʥʪʨʦʣʥʫ 

ʛʨʫʧʫ ʠʟʥʦʩʠ 0.4Ñ4.51, ʜʦʢ ʿʝ ʟʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʫ ʛʨʫʧʫ 10.5Ñ4.55, ʧʨʠ ʯʝʤʫ ʿʝ ʧʨʦʩʝʯʘʥ 

ʩʢʦʨ ʥʘ ʟʘʚʨʰʥʦʤ ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ ʪʝʩʪʫ ʫʯʝʥʠʢʘ ʫ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ 13.3Ñ7.3, ʘ ʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ 27.1Ñ4.1 (ʤʘʢʩʠʤʘʣʘʥ ʩʢʦʨ ʿʝ 30). 

ɸʢʦ ʩʝ ʨʘʟʤʦʪʨʝ ʚʨʝʜʥʦʩʪʠ ʥʦʨʤʘʣʠʟʦʚʘʥʦʛ ʥʘʧʨʝʪʢʘ ʢʦʿʠ ʧʨʝʜʩʪʘʚˀʘ ʦʜʥʦʩ ʦʩʪʚʘʨʝʥʦʛ ʠ 

ʤʦʛʫ˂ʝʛ ʥʘʧʨʝʪʢʘ ʥʘ ʟʘʚʨʰʥʦʤ ʜʠʿʘʛʥʦʩʪʠʯʢʦʤ ʪʝʩʪʫ ʫ ʦʜʥʦʩʫ ʥʘ ʫʚʦʜʥʠ, ʜʦʙʠʿʝʥʝ ʩʫ 

ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʧʦʩʪʠʛʥʫ˂ʫ ʫʯʝʥʠʢʘ ʢʦʥʪʨʦʣʥʝ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʨʫʧʝ. 

ʋ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ ʩʨʝʜˁʠ ʥʦʨʤʘʣʠʟʦʚʘʥʠ ʥʘʧʨʝʜʘʢ ʠʟʥʦʩʠ 0.04Ñ0.25, ʘ ʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ 0.84Ñ0.21. 

ʆʩʠʤ ʪʦʛʘ, 75% ʫʯʝʥʠʢʘ ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ ʦʩʪʚʘʨʠʣʦ ʿʝ ʠʟʨʘʟʠʪ ʥʘʧʨʝʜʘʢ 

(ʚʨʝʜʥʦʩʪ ʥʦʨʤʘʣʠʟʦʚʘʥʦʛ ʥʘʧʨʝʪʢʘ ʠʟʤʝʹʫ 0.7 ʠ 1.0), ʜʦʢ ʿʝ ʫ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ ʩʘʤʦ ʿʝʜʘʥ 

ʫʯʝʥʠʢ ʧʦʩʪʠʛʘʦ ʦʚʘʿ ʨʝʟʫʣʪʘʪ. 

ʅʘʚʝʜʝʥʠ ʨʝʟʫʣʪʘʪʠ ʥʝʜʚʦʩʤʠʩʣʝʥʦ ʫʢʘʟʫʿʫ ʥʘ ʪʦ ʜʘ ʪʨʘʜʠʮʠʦʥʘʣʥʠ ʧʨʠʩʪʫʧ ʥʘʩʪʘʚʠ ʦ 

ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ ʤʠʥʠʤʘʣʥʦ ʜʦʧʨʠʥʦʩʠ ʧʨʝʚʘʟʠʣʘʞʝˁʫ ʫʯʝʥʠʯʢʠʭ 

ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ, ʜʦʢ ʩʫ ʝʬʝʢʪʠ ʠʤʧʣʝʤʝʥʪʠʨʘʥʦʛ ʤʦʜʝʣʘ ʥʘʩʪʘʚʝ ʫʩʤʝʨʝʥʝ ʥʘ 

ʘʢʪʠʚʥʦ ʫʯʝˁʝ ʚʝʦʤʘ ʠʟʨʘʞʝʥʠ. 

ʈʝʛʨʝʩʠʦʥʠ ʤʦʜʝʣ ʢʦʿʠ ʿʝ ʢʘʦ ʧʨʝʜʠʢʪʦʨʝ ʦʙʫʭʚʘʪʠʦ ʧʨʠʧʘʜʥʦʩʪ ʫʯʝʥʠʢʘ ʢʦʥʪʨʦʣʥʦʿ ʠʣʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ, ʦʜʥʦʩʥʦ ʠʟʣʦʞʝʥʦʩʪ ʪʨʘʜʠʮʠʦʥʘʣʥʦʿ ʥʘʩʪʘʚʠ ʠʣʠ ʤʝʪʦʜʘʤʘ 

ʘʢʪʠʚʥʦʛ ʫʯʝˁʘ, ʫʪʠʮʘʿ ʰʠʨʝʛ ʟʥʘˁʘ (ʦʧʰʪʠ ʫʩʧʝʭ ʠ ʦʮʝʥʘ ʠʟ ʬʠʟʠʢʝ ʥʘ ʧʦʣʫʛʦʜʠʰʪʫ) ʠ 

ʥʠʚʦʘ ʢʦʛʥʠʪʠʚʥʦʛ ʨʘʟʚʦʿʘ ʠʟʨʘʞʝʥʦʛ ʩʢʦʨʦʤ ʥʘ BLOT ʪʝʩʪʫ ʩʪʘʪʠʩʪʠʯʢʠ ʿʝ ʟʥʘʯʘʿʘʥ. 

ɱʝʜʠʥʠ ʧʨʝʜʠʢʪʦʨ ʢʦʿʠ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʦ ʜʦʧʨʠʥʦʩʠ ʦʙʿʘʰˁʝˁʫ ʚʘʨʠʨʘˁʘ ʥʘ ʟʘʚʠʩʥʦʿ 

ʚʘʨʠʿʘʙʣʠ (ʥʦʨʤʘʣʠʟʦʚʘʥʠ ʥʘʧʨʝʜʘʢ) ʿʝʩʪʝ ʧʨʠʧʘʜʥʦʩʪ ʠʩʧʠʪʘʥʠʢʘ ʢʦʥʪʨʦʣʥʦʿ ʦʜʥʦʩʥʦ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ. ʈʝʣʘʪʠʚʥʦ ʙʣʠʟʫ ʩʪʘʪʠʩʪʠʯʢʝ ʟʥʘʯʘʿʥʦʩʪʠ (p=0.092) ʿʝ ʠ ʫʩʧʝʭ 

ʫʯʝʥʠʢʘ ʥʘ ʪʝʩʪʫ ʬʦʨʤʘʣʥʠʭ ʦʧʝʨʘʮʠʿʘ. ʄʝʹʫʪʠʤ, ʜʘˀʘ ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʣʘ ʿʝ ʜʘ ʥʝʤʘ 
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ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʠʭ ʨʘʟʣʠʢʘ ʫ ʧʦʛʣʝʜʫ ʥʦʨʤʘʣʠʟʦʚʘʥʦʛ ʥʘʧʨʝʪʢʘ ʫʯʝʥʠʢʘ ʩʘ ʥʘʿʥʠʞʠʤ ʠ 

ʥʘʿʚʠʰʠʤ ʧʦʩʪʠʛʥʫ˂ʝʤ ʥʘ BLOT ʪʝʩʪʫ (ʩʘ ʩʢʦʨʦʤ ʠʩʧʦʜ 15. ʠ ʠʟʥʘʜ 25. ʧʝʨʮʝʥʪʠʣʘ), ʰʪʦ 

ʫʢʘʟʫʿʝ ʜʘ ʤʦʜʝʣ ʘʢʪʠʚʥʦʛ ʫʯʝˁʘ ʜʦʧʨʠʥʦʩʠ ʧʦʙʦˀʰʘˁʫ ʫʯʝʥʠʯʢʠʭ ʧʦʩʪʠʛʥʫ˂ʘ ʫ 

ʧʨʝʚʘʟʠʣʘʞʝˁʫ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʠ ʫʩʚʘʿʘˁʫ ʥʘʫʯʥʠʭ ʢʦʥʮʝʧʘʪʘ ʧʣʠʚʘˁʘ ʠ ʪʦˁʝˁʘ ʪʝʣʘ ʙʝʟ 

ʦʙʟʠʨʘ ʥʘ ʪʨʝʥʫʪʥʠ ʩʪʝʧʝʥ ʨʘʟʚʦʿʘ ʬʦʨʤʘʣʥʠʭ ʦʧʝʨʘʮʠʿʘ ʢʦʜ ʫʯʝʥʠʢʘ. 

III  

ʇʦʨʝʹʝˁʝʤ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʥʘ ʥʝʢʣʘʩʠʯʥʠʤ ʟʘʜʘʮʠʤʘ ʥʝʧʦʩʨʝʜʥʦ ʥʘʢʦʥ 

ʨʝʘʣʠʟʦʚʘʥʝ ʥʘʩʪʘʚʝ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ (ʢʨʠʪʠʯʢʦ ʨʘʟʤʘʪʨʘˁʝ 

ʨʝʰʝʥʦʛ ʨʘʯʫʥʩʢʦʛ ʟʘʜʘʪʢʘ ʠ ʘʥʘʣʠʟʘ ʩʥʠʤʢʘ ʥʝʫʦʙʠʯʘʿʝʥʠʭ ʬʠʟʠʯʢʠʭ ʧʦʿʘʚʘ), ʢʘʦ ʠ 

ʥʘ ʦʜʣʦʞʝʥʦʤ ʢʦʥʮʝʧʪʫʘʣʥʦʤ ʪʝʩʪʫ, ʪʨʠ ʤʝʩʝʮʘ ʥʘʢʦʥ ʨʝʘʣʠʟʦʚʘʥʝ ʥʘʩʪʘʚʝ,  

ʫʪʚʨʹʝʥʦ ʿʝ ʜʘ ʧʦʩʪʦʿʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʝʬʝʢʪʫ ʪʨʘʜʠʮʠʦʥʘʣʥʦʛ ʤʦʜʝʣʘ ʥʘʩʪʘʚʝ ʠ 

ʥʘʩʪʘʚʝ ʫʩʤʝʨʝʥʝ ʥʘ ʘʢʪʠʚʥʦ ʫʯʝˁʝ ʥʘ ʤʦʛʫ˂ʥʦʩʪ ʧʨʠʤʝʥʝ ʠ ʪʨʘʿʥʦʩʪ ʩʪʝʯʝʥʠʭ 

ʟʥʘˁʘ.  

ʇʦʨʝʹʝˁʝ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʢʦʥʪʨʦʣʥʝ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʨʫʧʝ ʧʨʠ ʢʨʠʪʠʯʢʦʿ ʘʥʘʣʠʟʠ 

ʨʝʰʝʥʦʛ ʟʘʜʘʪʢʘ ʧʦʢʘʟʘʣʦ ʿʝ ʜʘ ʩʫ ʫʯʝʥʠʮʠ ʠʟʣʦʞʝʥʠ ʤʦʜʝʣʫ ʘʢʪʠʚʥʦʛ ʫʯʝˁʘ ʘʜʝʢʚʘʪʥʦ 

ʧʨʠʤʝʥʠʣʠ ʩʪʝʯʝʥʘ ʠʩʢʫʩʪʚʘ ʠ ʫʩʚʦʿʝʥʝ ʥʘʫʯʥʝ ʢʦʥʮʝʧʪʝ ʫʩʣʦʚʘ ʟʘ ʧʣʠʚʘˁʝ ʠ ʪʦˁʝˁʝ ʪʝʣʘ 

ʫ ʢʦʥʪʝʢʩʪʫ ʢʦʿʠ ʟʘʭʪʝʚʘ ʦʪʢʨʠʚʘˁʝ ʛʨʝʰʢʝ ʫ ʟʘʜʘʪʢʫ, ʟʘ ʨʘʟʣʠʢʫ ʦʜ ʫʯʝʥʠʢʘ ʠʟʣʦʞʝʥʠʭ 

ʪʨʘʜʠʮʠʦʥʘʣʥʦʿ ʥʘʩʪʘʚʠ. ʇʨʝʢʦ 80% ʫʯʝʥʠʢʘ ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ ʜʘʣʦ ʿʝ ʘʜʝʢʚʘʪʘʥ 

ʦʜʛʦʚʦʨ, ʜʦʢ ʿʝ ʫ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ ʧʨʠʙʣʠʞʥʦ 5% ʫʯʝʥʠʢʘ ʫʩʧʝʣʦ ʜʘ ʧʨʠʤʝʥʠ ʩʪʝʯʝʥʘ 

ʟʥʘˁʘ ʥʘ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʥʘʯʠʥ. ʇʨʠʪʦʤ ʿʝ ʯʝʪʚʨʪʠʥʘ ʫʯʝʥʠʢʘ ʫ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ ʿʘʩʥʦ 

ʠʩʢʘʟʘʣʘ ʫʚʝʨʝˁʝ ʜʘ ʟʘʜʘʪʘʢ ʫ ʯʫʿʝʤ ʩʫ ʨʝʰʘʚʘˁʫ ʧʨʠʤʝˁʝʥʝ ʘʜʝʢʚʘʪʥʝ ʬʦʨʤʫʣʝ ʤʦʨʘ 

ʠʤʘʪʠ ʬʠʟʠʯʢʠ ʢʦʨʝʢʪʥʦ ʨʝʰʝˁʝ. 

ʂʘʜʘ ʿʝ ʫ ʧʠʪʘˁʫ ʪʫʤʘʯʝˁʝ ʩʥʠʤʢʘ ʥʝʫʦʙʠʯʘʿʝʥʠʭ ʬʠʟʠʯʢʠʭ ʧʦʿʘʚʘ (ʧʦʥʘʰʘˁʝ ʜʚʘ ʪʝʣʘ ʫ 

ʛʘʩʫ ʯʠʿʘ ʿʝ ʛʫʩʪʠʥʘ ʚʝ˂ʘ ʦʜ ʛʫʩʪʠʥʝ ʚʘʟʜʫʭʘ) ʧʦʢʘʟʘʣʦ ʩʝ ʜʘ ʧʦʩʪʦʿʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ 

ʢʚʘʣʠʪʝʪʫ ʦʜʛʦʚʦʨʘ ʫʯʝʥʠʢʘ ʫ ʢʦʥʪʨʦʣʥʦʿ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ. ʀʟʤʝʹʫ 42 ʠ 49% 

ʫʯʝʥʠʢʘ ʫ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ, ʫ ʟʘʚʠʩʥʦʩʪ ʦʜ ʟʘʜʘʪʢʘ, ʜʘʣʦ ʿʝ ʦʜʛʦʚʦʨ ʢʦʿʠ ʫʢˀʫʯʫʿʝ ʩʘʤʦ 

ʥʘʚʦʹʝˁʝ ʫʦʯʝʥʠʭ ʯʠˁʝʥʠʮʘ ʙʝʟ ʙʠʣʦ ʢʘʢʚʦʛ ʦʙʨʘʟʣʦʞʝˁʘ. ʆʩʠʤ ʪʦʛʘ, ʠʟʤʝʹʫ 34 ʠ 39% 

ʫʯʝʥʠʢʘ ʫ ʦʚʦʿ ʛʨʫʧʠ ʜʘʣʦ ʿʝ ʧʦʛʨʝʰʘʥ ʦʜʛʦʚʦʨ ʢʦʿʠ ʿʝ ʧʦʩʣʝʜʠʮʘ ʘʢʪʠʚʠʨʘˁʘ 

ʥʝʘʜʝʢʚʘʪʥʠʭ ʩʚʘʢʦʜʥʝʚʥʠʭ ʠʩʢʫʩʪʘʚʘ.  

ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ ʪʘʢʦʹʝ ʩʝ ʤʦʞʝ ʫʦʯʠʪʠ ʟʥʘʯʘʿʘʥ ʧʨʦʮʝʥʘʪ 

ʫʯʝʥʠʢʘ ʢʦʿʠ ʩʫ ʥʘʚʦʜʠʣʠ ʩʘʤʦ ʦʯʠʛʣʝʜʥʝ ʯʠˁʝʥʠʮʝ ʧʨʠ ʧʦʢʫʰʘʿʫ ʜʘ ʦʙʿʘʩʥʝ ʧʦʥʘʰʘˁʝ 

ʿʝʜʥʦʛ (34%) ʠʣʠ ʜʨʫʛʦʛ ʪʝʣʘ (37%). ʄʝʹʫʪʠʤ, ʙʨʦʿ ʫʯʝʥʠʢʘ ʢʦʿʠ ʩʫ ʜʘʣʠ ʧʦʛʨʝʰʥʘ 

ʦʙʿʘʰˁʝˁʘ ʟʘʩʥʦʚʘʥʘ ʥʘ ʥʝʘʜʝʢʚʘʪʥʦʿ ʠʥʪʝʨʧʨʝʪʘʮʠʿʠ ʠʩʢʫʩʪʚʘ ʩʘ ʭʝʣʠʿʫʤʦʤ ʿʝ 

ʤʠʥʠʤʘʣʘʥ, 3 ʦʜʥʦʩʥʦ 2 ʫʯʝʥʠʢʘ ʦʜ 67 ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ. ʆʩʠʤ ʪʦʛʘ, ʟʥʘʯʘʿʥʘ ʿʝ 

ʨʘʟʣʠʢʘ ʫ ʙʨʦʿʫ ʧʦʪʧʫʥʠʭ ʠ ʠʩʧʨʘʚʥʠʭ ʦʙʿʘʰˁʝˁʘ ʫ ʢʦʥʪʨʦʣʥʦʿ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ 



201 

 

ʛʨʫʧʠ. ʋ ʢʦʥʪʨʦʣʥʦʿ ʛʨʫʧʠ ʠʩʧʨʘʚʥʘ ʠ ʜʝʪʘˀʥʘ ʦʙʨʘʟʣʦʞʝˁʘ ʥʘʚʝʣʦ ʿʝ 12% ʫʯʝʥʠʢʘ ʥʘ 

ʧʨʚʦʤ ʠ 8% ʫʯʝʥʠʢʘ ʥʘ ʜʨʫʛʦʤ ʟʘʜʘʪʢʫ. ʋ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ 60% ʫʯʝʥʠʢʘ ʥʘ ʧʨʚʦʤ 

ʟʘʜʘʪʢʫ ʠ 57% ʥʘ ʜʨʫʛʦʤ ʜʘʣʦ ʿʝ ʦʙʿʘʰˁʝˁʝ ʢʦʿʝ ʿʘʩʥʦ ʫʢʘʟʫʿʝ ʜʘ ʫʯʝʥʠʮʠ ʘʜʝʢʚʘʪʥʦ 

ʧʨʠʤʝˁʫʿʫ ʟʥʘˁʘ ʦ ʦʜʥʦʩʫ ʛʫʩʪʠʥʘ ʢʘʦ ʫʩʣʦʚʫ ʟʘ ʧʣʠʚʘˁʝ/ʪʦˁʝˁʝ ʪʝʣʘ ʫʟ ʧʨʝʧʦʟʥʘʚʘˁʝ 

ʜʝʣʦʚʘˁʘ ʩʠʣʝ ʧʦʪʠʩʢʘ ʫ ʛʘʩʦʚʠʤʘ.  

ʐʪʦ ʩʝ ʪʠʯʝ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ ʥʘ ʦʜʣʦʞʝʥʦʤ ʪʝʩʪʫ ʢʦʿʠ ʦʙʫʭʚʘʪʘ ʧʝʪ ʢʦʥʮʝʧʪʫʘʣʥʠʭ 

ʧʠʪʘˁʘ ʨʘʟʣʠʯʠʪʦʛ ʩʪʝʧʝʥʘ ʩʣʦʞʝʥʦʩʪʠ, ʧʦʢʘʟʘʣʦ ʩʝ ʜʘ ʧʦʩʪʦʿʠ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ 

ʨʘʟʣʠʢʘ ʫ ʧʦʩʪʠʛʥʫ˂ʫ ʫʯʝʥʠʢʘ ʢʦʥʪʨʦʣʥʝ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʨʫʧʝ: ʇʨʦʩʝʯʥʦ ʧʦʩʪʠʛʥʫ˂ʝ 

ʫʯʝʥʠʢʘ ʠʟʣʦʞʝʥʠʭ ʪʨʘʜʠʮʠʦʥʘʣʥʦʤ ʤʦʜʝʣʫ ʥʘʩʪʘʚʝ ʿʝ (27.12Ñ15.94)%, ʜʦʢ ʿʝ ʢʦʜ ʫʯʝʥʠʢʘ 

ʠʟʣʦʞʝʥʠʭ ʤʦʜʝʣʫ ʫʩʤʝʨʝʥʦʤ ʥʘ ʘʢʪʠʚʥʦ ʫʯʝˁʝ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ 

ʧʨʦʩʝʯʥʦ ʧʦʩʪʠʛʥʫ˂ʝ (50.40Ñ20.06)%. 

IV  

ʀʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʜʘ ʿʝ ʿʝʜʘʥ ʦʜ ʢˀʫʯʥʠʭ ʝʣʝʤʝʥʘʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʛ ʤʦʜʝʣʘ ʥʘʩʪʘʚʝ 

ʫʩʤʝʨʝʥʝ ʥʘ ʘʢʪʠʚʥʦ ʫʯʝˁʝ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ ʫʚʘʞʘʚʘˁʝ ʟʥʘʯʘʿʘ 

ʚʨʰˁʘʯʢʝ ʠʥʪʝʨʘʢʮʠʿʝ, ʜʦʜʘʪʥʦ ʿʝ ʠʩʧʠʪʠʚʘʥʘ ʤʦʛʫ˂ʥʦʩʪ ʧʦʙʦˀʰʘˁʘ ʢʚʘʣʠʪʝʪʘ 

ʫʯʝʥʠʯʢʠʭ ʦʜʛʦʚʦʨʘ ʪʦʢʦʤ ʧʨʝʜʚʠʜʠ-ʧʦʩʤʘʪʨʘʿ-ʦʙʿʘʩʥʠ ʘʢʪʠʚʥʦʩʪʠ ʜʝʤʦʥʩʪʨʘʮʠʿʝ 

ʜʝʣʦʚʘˁʘ ʩʠʣʝ ʧʦʪʠʩʢʘ ʫʚʦʹʝˁʝʤ ʝʣʝʤʝʥʘʪʘ Peer instruction ʥʘʩʪʘʚʥʝ ʩʪʨʘʪʝʛʠʿʝ.  

ʇʦʨʝʹʝˁʝʤ ʫʯʝʥʠʯʢʠʭ ʦʜʛʦʚʦʨʘ ʧʨʝ ʠ ʥʘʢʦʥ ʨʘʟʤʝʥʝ ʤʠʰˀʝˁʘ ʫ ʤʘʣʠʤ ʛʨʫʧʘʤʘ 

ʧʦʢʘʟʘʣʦ ʩʝ ʜʘ ʧʨʠʣʠʢʦʤ ʫʪʚʨʹʠʚʘˁʘ ʟʥʘˁʘ ʢʨʦʟ ʧʨʝʜʚʠʜʠ-ʧʦʩʤʘʪʨʘʿ-ʦʙʿʘʩʥʠ 

ʘʢʪʠʚʥʦʩʪ ʜʝʤʦʥʩʪʨʘʮʠʿʝ ʜʝʣʦʚʘˁʘ ʩʠʣʝ ʧʦʪʠʩʢʘ ʫʯʝʥʠʮʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʨʫʧʝ 

ʧʦʢʘʟʫʿʫ ʩʦʣʠʜʥʘ ʧʦʩʪʠʛʥʫ˂ʘ, ʘʣʠ ʜʘ ʫʚʦʹʝˁʝ ʝʣʝʤʝʥʘʪʘ Peer instruction  ʥʘʩʪʘʚʥʝ 

ʩʪʨʘʪʝʛʠʿʝ ʠʤʘ ʟʘ ʧʦʩʣʝʜʠʮʫ ʪʝʥʜʝʥʮʠʿʫ ʧʦʙʦˀʰʘˁʘ ʢʚʘʣʠʪʝʪʘ ʦʜʛʦʚʦʨʘ. 
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5.2. ʀʤʧʣʠʢʘʮʠʿʝ ʠʩʪʨʘʞʠʚʘˁʘ 

ʂʘʦ ʰʪʦ ʩʝ ʚʠʜʠ ʠʟ ʩʫʤʘʨʥʦʛ ʧʨʠʢʘʟʘ ʦʩʥʦʚʥʠʭ ʨʝʟʫʣʪʘʪʘ ʠʩʪʨʘʞʠʚʘˁʘ, ˁʝʛʦʚʠ ʟʘʜʘʮʠ ʩʫ 

ʠʟʚʨʰʝʥʠ. ɼʦʙʠʿʝʥʠ ʩʫ ʦʜʛʦʚʦʨʠ ʥʘ ʧʦʩʪʘʚˀʝʥʘ ʠʩʪʨʘʞʠʚʘʯʢʘ ʧʠʪʘˁʘ ʠ ʤʦʞʝ ʩʝ 

ʟʘʢˀʫʯʠʪʠ ʜʘ ʩʫ ʫ ʩʢʣʘʜʫ ʩʫ ʩʘ ʠʟʥʝʪʠʤ ʥʘʣʘʟʠʤʘ ʦ ʰʠʨʦʢʦʿ ʨʘʩʧʨʦʩʪʨʘˁʝʥʦʩʪʠ 

ʫʯʝʥʠʯʢʠʭ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʦ ʧʣʠʚʘˁʫ ʠ ʪʦˁʝˁʫ ʪʝʣʘ (Gang, 1995; Hardy et al. 

2006; Tomita, 2008; Yin, Tomita & Shavelson, 2008; Yin, Tomita & Shavelson 2013), ʢʘʦ ʠ ʩʘ 

ʨʝʟʫʣʪʘʪʠʤʘ ʩʪʫʜʠʿʘ ʢʦʿʝ ʠʩʪʠʯʫ ʧʨʝʜʥʦʩʪ ʠʥʪʝʨʘʢʪʠʚʥʠʭ ʧʨʠʩʪʫʧʘ ʥʘʩʪʘʚʠ ʫ ʦʜʥʦʩʫ ʥʘ 

ʪʨʘʜʠʮʠʦʥʘʣʥʠ ʧʨʠʩʪʫʧ ʢʘʜʘ ʿʝ ʫ ʧʠʪʘˁʫ ʧʨʝʚʘʟʠʣʘʞʝˁʝ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʠ ʫʩʚʘʿʘˁʝ 

ʥʘʫʯʥʠʭ ʢʦʥʮʝʧʘʪʘ (Freeman et al., 2014; Hake, 1998; Harlen, 2013; Levy et al., 2011; Minner, 

Levy & Century, 2010).  

ʊʘʢʦʹʝ, ʥʘʚʝʜʝʥʠ ʨʝʟʫʣʪʘʪʠ ʧʦʪʚʨʹʫʿʫ ʥʝʦʧʭʦʜʥʦʩʪ ʫʩʚʘʿʘˁʘ ʩʘʚʨʝʤʝʥʦʛ 

ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʦʛ ʧʦʛʣʝʜʘ ʥʘ ʧʨʠʨʦʜʫ ʫʯʝˁʘ ʫ ʥʘʩʪʘʚʥʦʤ ʧʨʦʮʝʩʫ (ɸʥʪʠ˂, 2010; 

Bransford, Brown & Cocking, 1999; ʀʚʠ˂, ʇʝʰʠʢʘʥ & ɸʥʪʠ˂, 2001; Mʠʣʫʪʠʥoʚʠ˂, 2011; 

Muġanoviĺ, 1998; ʇʝʠhʢʘʥ, 2010). 

ʅʘ ʦʩʥʦʚʫ ʨʝʟʫʣʪʘʪʘ ʜʦʙʠʿʝʥʠʭ ʫ ʦʚʦʤ ʨʘʜʫ, ʤʦʞʝʤʦ ʜʘ ʪʚʨʜʠʤʦ ʜʘ ʿʝ ʫ ʧʦʩʪʦʿʝ˂ʫ ʥʘʩʪʘʚʥʫ 

ʧʨʘʢʩʫ ʧʨʝʜʤʝʪʘ ʬʠʟʠʢʘ ʥʝʦʧʭʦʜʥʦ ʫʚʝʩʪʠ ʟʥʘʯʘʿʥʝ ʧʨʦʤʝʥʝ. ɼʘ ʙʠ ʪʝ ʧʨʦʤʝʥʝ ʙʠʣʝ 

ʤʦʛʫ˂ʝ:  

¶ ʇʨʝ ʩʚʝʛʘ ʿʝ ʥʝʦʧʭʦʜʥʦ ʜʘ ʥʘʩʪʘʚʥʠʮʠ ʙʫʜʫ ʫʧʦʟʥʘʪʠ ʩʘ ʬʝʥʦʤʝʥʦʤ ʫʯʝʥʠʯʢʠʭ 

ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ; 

¶ ʆʜ ʥʘʿʚʝ˂ʝʛ ʟʥʘʯʘʿʘ ʿʝ ʜʘ ʥʘʩʪʘʚʥʠʮʠ ʧʦʟʥʘʿʫ ʠ ʧʨʠʭʚʘʪʘʿʫ ʨʝʟʫʣʪʘʪʝ ʠʩʪʨʘʞʠʚʘˁʘ 

ʢʦʿʘ ʧʦʢʘʟʫʿʫ ʜʘ ʪʨʘʜʠʮʠʦʥʘʣʥʘ ʥʘʩʪʘʚʘ ʙʘʟʠʨʘʥʘ ʥʘ ʚʝʨʙʘʣʥʦʤ ʧʨʝʥʦʰʝˁʫ ʟʥʘˁʘ ʠ 

ʠʟʨʘʜʠ ʨʘʯʫʥʩʢʠʭ ʟʘʜʘʪʘʢʘ ʨʘʟʣʠʯʠʪʦʛ ʩʪʝʧʝʥʘ ʩʣʦʞʝʥʦʩʪʠ, ʫʟ ʤʠʥʠʤʘʣʥʫ 

ʠʥʪʝʨʘʢʮʠʿʫ ʠʟʤʝʹʫ ʫʯʝʥʠʢʘ, ʥʝ ʜʦʧʨʠʥʦʩʠ ʧʨʝʚʘʟʠʣʘʞʝˁʫ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʠ 

ʫʩʚʘʿʘˁʫ ʥʘʫʯʥʠʭ ʢʦʥʮʝʧʘʪʘ; 

¶ ʅʝʦʧʭʦʜʥʘ ʿʝ ʩʧʨʝʤʥʦʩʪ ʥʘ ʚʝ˂ʝ ʘʥʛʘʞʦʚʘˁʝ ʠ ʥʘʩʪʘʚʥʠʢʘ ʠ ʫʯʝʥʠʢʘ ʫ ʥʘʩʪʘʚʥʦʤ 

ʧʨʦʮʝʩʫ, ʙʫʜʫ˂ʠ ʜʘ ʿʝ ʢʦʥʮʝʧʪʫʘʣʥʘ ʧʨʦʤʝʥʘ ʩʣʦʞʝʥ ʠ ʜʫʛʦʪʨʘʿʘʥ ʧʨʦʮʝʩ. 

ʉʘʤʝ ʧʨʦʤʝʥʝ ʥʘʩʪʘʚʥʦʛ ʧʨʦʮʝʩʘ ʪʨʝʙʘʣʦ ʙʠ ʜʘ ʦʙʫʭʚʘʪʝ ʩʣʝʜʝ˂ʝ ʩʝʛʤʝʥʪʝ: 

¶ ʇʨʝʜʫʩʣʦʚ ʟʘ ʦʩʪʚʘʨʠʚʘˁʝ ʢʦʥʮʝʧʪʫʘʣʥʝ ʧʨʦʤʝʥʝ ʿʝʩʪʝ ʠʜʝʥʪʠʬʠʢʦʚʘˁʝ ʫʯʝʥʠʯʢʠʭ 

ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʫ ʥʘʩʪʘʚʠ ʬʠʟʠʢʝ. ʆʚʦ ʤʦʞʝ ʧʦʜʨʘʟʫʤʝʚʘʪʠ ʧʨʠʤʝʥʫ 

ʜʠʿʘʛʥʦʩʪʠʯʢʠʭ ʪʝʩʪʦʚʘ, ʘʣʠ ʩʝ ʧʨʝ ʩʚʝʛʘ ʦʜʥʦʩʠ ʥʘ ʢʨʝʠʨʘˁʝ ʥʘʩʪʘʚʥʠʭ ʩʠʪʫʘʮʠʿʘ ʫ 

ʢʦʿʠʤʘ ʩʝ ʘʢʪʫʘʣʠʟʫʿʫ ʫʯʝʥʠʯʢʘ ʧʨʝʪʭʦʜʥʘ ʟʥʘˁʘ. 

¶ ʇʦʜʩʪʠʮʘˁʝ ʢʦʥʮʝʧʪʫʘʣʥʝ ʧʨʦʤʝʥʝ ʦʜʥʦʩʠ ʩʝ ʥʘ ʠʟʘʟʠʚʘˁʝ ʢʦʛʥʠʪʠʚʥʦʛ 

ʢʦʥʬʣʠʢʪʘ. ɿʘʪʦ ʿʝ ʥʝʦʧʭʦʜʥʦ ʩʠʩʪʝʤʘʪʩʢʠ ʨʘʜʠʪʠ ʥʘ ʢʨʝʠʨʘˁʫ ʥʘʩʪʘʚʥʠʭ 

ʩʠʪʫʘʮʠʿʘ ʫ ʢʦʿʠʤʘ ʩʝ ʫʯʝʥʠʮʠ ʩʫʦʯʘʚʘʿʫ ʩʘ ʦʛʨʘʥʠʯʝˁʠʤʘ ʩʚʦʿʠʭ ʘʣʪʝʨʥʘʪʠʚʥʠʭ 
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ʢʦʥʮʝʧʮʠʿʘ. ʆʚʦ ʩʝ ʤʦʞʝ ʧʦʩʪʠ˂ʠ ʥʘ ʨʘʟʣʠʯʠʪʝ ʥʘʯʠʥʝ, ʥʘ ʧʨʠʤʝʨ, ʨʝʘʣʠʟʦʚʘˁʝʤ 

ʜʝʤʦʥʩʪʨʘʮʠʿʘ ʬʠʟʠʯʢʠʭ ʧʦʿʘʚʘ ʢʨʦʟ ʧʨʝʜʚʠʜʠ-ʧʦʩʤʘʪʨʘʿ-ʦʙʿʘʩʥʠ ʘʢʪʠʚʥʦʩʪʠ ʫʟ 

ʧʦʜʩʪʠʮʘˁʝ ʘʩʠʤʝʪʨʠʯʥʝ ʚʨʰˁʘʯʢʝ ʠʥʪʝʨʘʢʮʠʿʝ ʫ ʧʦʿʝʜʠʥʠʤ ʬʘʟʘʤʘ ʦʚʦʛ ʧʨʦʮʝʩʘ, 

ʢʘʦ ʠ ʘʢʪʠʚʠʨʘˁʝʤ ʫʯʝʥʠʯʢʠʭ ʨʝʣʝʚʘʥʪʥʠʭ ʩʚʘʢʦʜʥʝʚʥʠʭ ʠʩʢʫʩʪʘʚʘ. 

¶ ʇʨʝʚʘʟʠʣʘʞʝˁʝ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʠ ʢʦʥʩʪʨʫʢʮʠʿʘ ʥʘʫʯʥʠʭ ʢʦʥʮʝʧʘʪʘ ʟʘʭʪʝʚʘ ʧʨʠʤʝʥʫ 

ʠʥʪʝʨʘʢʪʠʚʥʦʛ ʧʨʠʩʪʫʧʘ ʥʘʩʪʘʚʠ. ʆʩʥʦʚʥʘ ʫʣʦʛʘ ʥʘʩʪʘʚʥʠʢʘ ʥʝ ʤʦʞʝ ʙʠʪʠ 

ʧʨʝʥʦʰʝˁʝ ʟʥʘˁʘ ʢʨʦʟ ʧʨʝʜʘʚʘˁʝ, ʚʝ˂ ʦʩʤʠʰˀʘʚʘˁʝ ʠ ʢʨʝʠʨʘˁʝ ʥʘʩʪʘʚʥʠʭ 

ʩʠʪʫʘʮʠʿʘ ʢʦʿʝ ˂ʝ ʜʦʚʝʩʪʠ ʜʦ ʘʢʪʠʚʥʝ ʧʘʨʪʠʮʠʧʘʮʠʿʝ ʫʯʝʥʠʢʘ ʫ ʥʘʩʪʘʚʥʦʤ ʧʨʦʮʝʩʫ. 

ʇʨʠʪʦʤ, ʦʜʥʦʩ ʫʯʝʥʠʢʘ ʤʝʹʫʩʦʙʥʦ ʠ ʫʯʝʥʠʢʘ ʠ ʥʘʩʪʘʚʥʠʢʘ ʪʨʝʙʘʣʦ ʙʠ ʜʘ ʙʫʜʝ 

ʩʘʨʘʜʥʠʯʢʠ. 

¶ ʋʚʦʹʝˁʝ ʥʦʚʠʭ ʢʦʥʮʝʧʪʘ ʥʝʧʦʩʨʝʜʥʠʤ ʜʘʚʘˁʝʤ ʜʝʬʠʥʠʮʠʿʘ ʠʣʠ ʤʘʪʝʤʘʪʠʯʢʠʭ 

ʬʦʨʤʫʣʘ ʥʝ ʤʦʞʝ ʜʦʚʝʩʪʠ ʜʦ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʢʦʥʩʪʨʫʢʮʠʿʝ ʥʘʫʯʥʠʭ ʟʥʘˁʘ ʫ ʥʘʩʪʘʚʠ 

ʬʠʟʠʢʝ. ʋʤʝʩʪʦ ʪʦʛʘ, ʧʦʪʨʝʙʥʦ ʿʝ ʦʙʝʟʙʝʜʠʪʠ ʜʘ ʫʯʝʥʠʮʠ ʘʢʪʠʚʥʦ ʫʯʝʩʪʚʫʿʫ ʫ 

ʢˀʫʯʥʠʤ ʬʘʟʘʤʘ ʧʨʦʮʝʩʘ ʠʩʪʨʘʞʠʚʘˁʘ: ʧʦʩʪʘʚˀʘˁʫ ʧʨʦʙʣʝʤʘ, ʬʦʨʤʫʣʠʩʘˁʫ 

ʭʠʧʦʪʝʟʘ, ˁʠʭʦʚʦʤ ʪʝʩʪʠʨʘˁʫ ʢʨʦʟ ʧʨʘʢʪʠʯʥʝ ʘʢʪʠʚʥʦʩʪʠ, ʜʦʥʦʰʝˁʫ ʠ ʝʚʘʣʫʘʮʠʿʠ 

ʟʘʢˀʫʯʘʢʘ. 

¶ ʌʘʟʫ ʠʩʪʨʘʞʠʚʘˁʘ ʠ ʫʚʦʹʝˁʘ ʢʦʥʮʝʧʪʘ, ʪʨʝʙʘʣʦ ʙʠ ʜʘ ʧʨʘʪʠ ʬʘʟʘ ʧʨʦʰʠʨʠʚʘˁʘ 

ʢʦʥʮʝʧʘʪʘ ʠ ˁʠʭʦʚʝ ʧʨʠʤʝʥʝ ʫ ʰʪʦ ʨʘʟʣʠʯʠʪʠʿʠʤ ʩʠʪʫʘʮʠʿʘʤʘ. ɸʧʩʦʣʫʪʥʦ ʥʠʿʝ 

ʜʦʚʦˀʥʦ ʜʘ ʫʯʝʥʠʮʠ ʫ ʦʚʦʿ ʬʘʟʠ ʨʝʰʘʚʘʿʫ ʠʩʢˀʫʯʠʚʦ ʨʘʯʫʥʩʢʝ ʟʘʜʘʪʢʝ ʢʦʿʠ ʪʨʘʞʝ 

ʧʨʠʤʝʥʫ ʫʩʪʘˀʝʥʠʭ ʦʙʨʘʟʘʮʘ ʨʘʜʘ. ʋ ʦʚʦʿ ʬʘʟʠ ʥʝʦʧʭʦʜʥʦ ʿʝ ʫʯʝʥʠʮʠʤʘ ʦʙʝʟʙʝʜʠʪʠ 

ʨʘʟʣʠʯʠʪʝ ʧʨʠʣʠʢʝ ʟʘ ʩʘʤʦʩʪʘʣʘʥ ʠ ʨʘʜ ʠ ʛʨʫʧʠ ʥʘ ʟʘʜʘʮʠʤʘ ʢʦʿʠ ʟʘʭʪʝʚʘʿʫ ʥʝ ʩʘʤʦ 

ʨʝʧʨʦʜʫʢʮʠʿʫ, ʚʝ˂ ʠ ʧʨʠʤʝʥʫ ʥʘʫʯʝʥʦʛ, ʘʢʪʠʚʥʦʩʪʠ ʘʥʘʣʠʟʝ, ʩʠʥʪʝʟʝ ʠ ʝʚʘʣʫʘʮʠʿʝ. 

ʀʟʤʝʹʫ ʦʩʪʘʣʦʛ, ʪʦ ʤʦʛʫ ʙʠʪʠ ʧʨʘʢʪʠʯʥʠ ʠʩʪʨʘʞʠʚʘʯʢʠ ʟʘʜʘʮʠ, ʢʨʠʪʠʯʢʘ ʘʥʘʣʠʟʘ 

ʨʝʰʝˁʘ ʟʘʜʘʪʢʘ ʠ ʦʪʢʨʠʚʘˁʝ ʛʨʝh ʢʝ, ʪʫʤʘʯʝˁʝ ʥʝʫʦʙʠʯʘʿʝʥʠʭ ʬʠʟʠʯʢʠʭ ʧʦʿʘʚʘ 

ʠʪʜ.  

¶ ʉʚʝ ʰʪʦ ʚʘʞʠ ʟʘ ʧʘʞˀʠʚ ʦʜʘʙʠʨ ʟʘʜʘʪʘʢʘ ʢʦʿʠ ʩʫ ʧʨʝʜʤʝʪ ʨʘʜʘ ʥʘ ʯʘʩʫ, ʚʘʞʠ ʠ ʟʘ 

ʜʦʤʘ˂ʝ ʟʘʜʘʪʢʝ. ɼʦʜʘʪʥʦ, ʪʨʝʙʘ ʥʘʛʣʘʩʠʪʠ ʜʘ ʫʤʝʩʪʦ Ăʨʠʪʫʘʣʥʝñ ʫʣʦʛʝ, ʜʦʤʘ˂ʠ 

ʟʘʜʘʮʠ ʤʦʨʘʿʫ ʠʤʘʪʠ ʿʘʩʘʥ ʮʠˀ ʠ ʥʘʤʝʥʫ. ɱʝʜʥʘ ʦʜ ˁʠʭ ʩʚʘʢʘʦ ʿʝ ʧʦʜʩʪʠʮʘˁʝ 

ʦʜʛʦʚʦʨʥʦʩʪʠ ʫʯʝʥʠʢʘ ʟʘ ʩʦʧʩʪʚʝʥʦ ʫʯʝˁʝ. ʊʘʢʦʹʝ, ʜʦʤʘ˂ʠ ʟʘʜʘʮʠ ʠ ʘʥʘʣʠʟʘ 

ˁʠʭʦʚʠʭ ʨʝʰʝˁʘ ʢʨʦʟ ʧʘʞˀʠʚʦ ʧʣʘʥʠʨʘʥʝ ʘʢʪʠʚʥʦʩʪʠ ʚʨʰˁʘʯʢʝ ʠʥʪʝʨʘʢʮʠʿʝ ʥʘ 

ʥʘʨʝʜʥʦʤ ʯʘʩʫ, ʜʦʙʨʘ ʩʫ ʧʨʠʣʠʢʘ ʟʘ ʧʦʜʩʪʠʮʘˁʝ ʧʨʦʮʝʩʘ ʩʘʤʦʨʝʛʫʣʘʮʠʿʝ. 

ʂʘʜʘ ʿʝ ʨʝʯ ʦ ʧʨʘʢʪʠʯʥʠʤ ʠʤʧʣʠʢʘʮʠʿʘʤ ʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ, ʪʨʝʙʘ ʥʘʧʦʤʝʥʫʪʠ ʜʘ ʿʝ 

ʥʘʩʪʘʚʥʠ ʧʨʦʮʝʩ ʪʦʢʦʤ ʦʚʦʛ ʧʝʜʘʛʦʰʢʦʛ ʝʢʩʧʝʨʠʤʝʥʪʘ ʚʦʹʝʥ ʪʘʢʦ ʜʘ ʰʪʦ ʚʠʰʝ ʦʜʛʦʚʘʨʘ 

ʫʩʣʦʚʠʤʘ ʨʝʜʦʚʥʝ ʥʘʩʪʘʚʝ. ɿʙʦʛ ʪʦʛʘ ʩʤʘʪʨʘʤʦ ʜʘ ʿʝ ʫʪʦʣʠʢʦ ʚʝ˂ʘ ʤʦʛʫ˂ʥʦʩʪ ʥʝʧʦʩʨʝʜʥʝ 

ʧʨʘʢʪʠʯʥʝ ʧʨʠʤʝʥʝ ʨʝʟʫʣʪʘʪʘ ʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ ʫ ʥʘʩʪʘʚʠ ʬʠʟʠʢʝ, ʘ ʧʨʝ ʩʚʝʛʘ ʦʧʠʩʘʥʦʛ 

ʤʦʜʝʣʘ ʥʘʩʪʘʚʝ ʫʩʤʝʨʝʥʝ ʥʘ ʘʢʪʠʚʥʦ ʫʯʝˁʝ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ˁʫ. 
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ʄʦʜʝʣ ʥʘʩʪʘʚʝ ʫʩʤʝʨʝʥʝ ʥʘ ʘʢʪʠʚʥʦ ʫʯʝˁʝ, ʢʦʿʠ ʿʝ ʫ ʨʝʘʣʠʟʦʚʘʥʦʤ ʧʝʜʘʛʦʰʢʦʤ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʠʤʘʦ ʫʣʦʛʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʛ ʬʘʢʪʦʨʘ, ʥʝʤʘ ʚʠʩʦʢʝ ʤʘʪʝʨʠʿʘʣʥʝ ʟʘʭʪʝʚʝ, 

ʧʨʘʢʪʠʯʥʦ ʩʝ ʤʦʞʝ ʧʨʠʤʝʥʠʪʠ ʫ ʩʚʘʢʦʿ ʫʯʠʦʥʠʮʠ ʫʟ ʤʘʣʦ ʪʨʫʜʘ ʥʘʩʪʘʚʥʠʢʘ ʠ ʫʯʝʥʠʢʘ ʦʢʦ 

ʧʨʠʙʘʚˀʘˁʘ ʧʦʪʨʝʙʥʠʭ ʥʘʩʪʘʚʥʠʭ ʩʨʝʜʩʪʘʚʘ, ʘʣʠ ʧʦʩʪʘʚˀʘ ʜʘʣʝʢʦ ʚʝ˂ʝ ʟʘʭʪʝʚʝ ʫ ʧʦʛʣʝʜʫ 

ʧʨʠʧʨʝʤˀʝʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ʟʘ ʦʚʘʢʦ ʠʥʪʝʥʟʠʚʘʥ ʦʙʣʠʢ ʨʘʜʘ.  

ʅʘʯʝʣʥʦ, ʦʚʠʤ ʩʝ ʧʦʩʪʘʚˀʘ ʚʘʞʥʦ ʧʠʪʘˁʝ ʦʩʧʦʩʦʙˀʝʥʦʩʪʠ ʥʘʩʪʘʚʥʠʢʘ ʟʘ ʧʨʠʭʚʘʪʘˁʝ 

ʩʘʚʨʝʤʝʥʦʛ ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʠʯʢʦʛ ʧʦʛʣʝʜʘ ʥʘ ʧʨʠʨʦʜʫ ʰʢʦʣʩʢʦʛ ʫʯʝˁʘ ʠ ʦʙʣʠʢʦʚʘˁʝ 

ʥʘʩʪʘʚʝ ʢʦʿʘ ʿʝ ʫʩʤʝʨʝʥʘ ʥʘ ʘʢʪʠʚʥʦ ʫʯʝˁʝ ʠ ʨʘʟʚʦʿ ʢʦʤʧʝʪʝʥʮʠʿʘ. ʆʚʦ ʧʠʪʘˁʝ ʿʝ ʫ ʩʘʤʦʤ 

ʠʩʪʨʘʞʠʚʘˁʫ ʨʝʰʝʥʦ ʪʘʢʦ ʰʪʦ ʿʝ ʥʘʩʪʘʚʫ ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʨʫʧʠ ʨʝʘʣʠʟʦʚʘʦ ʩʘʤ 

ʠʩʪʨʘʞʠʚʘʯ, ʢʘʦ ʰʪʦ ʿʝ ʧʨʘʢʩʘ ʠ ʫ ʜʨʫʛʠʤ ʦʧʠʩʘʥʠʤ ʩʪʫʜʠʿʘʤʘ ʦ ʫʩʚʘʿʘˁʫ ʥʘʫʯʥʠʭ 

ʢʦʥʮʝʧʘʪʘ ʧʣʠʚʘˁʝ ʠ ʪʦˁʝˁʝ ʪʝʣʘ (Gang, 1995; Hardy et al. 2006; Tomita, 2008; Yin, Tomita 

& Shavelson, 2013). ʄʝʹʫʪʠʤ, ʦʪʚʘʨʘ ʩʝ ʧʨʦʙʣʝʤ ʥʝʦʜʣʦʞʥʦʛ ʦʩʧʦʩʦʙˀʘʚʘˁʘ ʥʘʩʪʘʚʥʠʢʘ 

ʟʘ ʩʪʚʘʨʘʣʘʯʢʫ ʧʨʠʤʝʥʫ ʩʘʚʨʝʤʝʥʠʭ ʥʘʩʪʘʚʥʠʭ ʧʨʠʩʪʫʧʘ ʫʩʤʝʨʝʥʠʭ ʥʘ ʘʢʪʠʚʥʦ ʫʯʝˁʝ. 

ʈʝʘhʚʘˁʝ ʦʚʦʛ ʧʨʦʙʣʝʤʘ ʩʚʘʢʘʢʦ ʙʠ ʤʦʨʘʣʦ ʦʙʫʭʚʘʪʠʪʠ ʧʨʦʤʝʥʝ ʫ ʠʥʠʮʠʿʘʣʥʦʤ 

ʦʙʨʘʟʦʚʘˁʫ ʙʫʜʫ˂ʠʭ ʥʘʩʪʘʚʥʠʢʘ, ʘʣʠ ʠ ʨʘʟʚʠʿʘˁʝ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʧʨʦʛʨʘʤʘ ʩʪʨʫʯʥʦʛ 

ʫʩʘʚʨʰʘʚʘˁʘ ʥʘʤʝˁʝʥʠʭ ʟʘʧʦʩʣʝʥʠʤʘ ʫ ʦʙʨʘʟʦʚʘˁʫ. 

ʆʩʠʤ ʪʦʛʘ, ʨʝʘʣʠʟʦʚʘʥʦ ʠʩʪʨʘʞʠʚʘˁʝ ʜʦʜʘʪʥʦ ʿʝ ʥʘʛʣʘʩʠʣʦ ʧʦʪʨʝʙʫ ʟʘ ʜʘˀʠʤ 

ʠʩʪʨʘʞʠʚʘˁʠʤʘ ʫ ʦʙʣʘʩʪʠ ʤʝʪʦʜʠʢʝ ʥʘʩʪʘʚʝ ʬʠʟʠʢʝ ʠ ʦʜʨʝʜʠʣʦ ʿʝ ʥʝʢʦʣʠʢʦ ʤʦʛʫ˂ʠʭ 

ʧʨʘʚʘʮʘ ʙʫʜʫ˂ʠʭ ʠʩʪʨʘʞʠʚʘˁʘ: 

¶ ʅʘʿʧʨʝ ʪʦ ʩʫ ʠʩʪʨʘʞʠʚʘˁʘ ʟʘʩʪʫʧˀʝʥʦʩʪʠ ʨʘʟʣʠʯʠʪʠʭ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʫ 

ʥʘʩʪʘʚʠ ʬʠʟʠʢʝ ʥʘ ʨʘʟʣʠʯʠʪʠʤ ʥʠʚʦʠʤʘ ʦʙʨʘʟʦʚʘˁʘ, ʦʜ ʦʩʥʦʚʥʦʰʢʦʣʩʢʦʛ ʜʦ 

ʫʥʠʚʝʨʟʠʪʝʪʩʢʦʛ. 

¶ ɼʨʫʛʘ ʣʠʥʠʿʘ ʠʩʪʨʘʞʠʚʘˁʘ ʦʜʥʦʩʠ ʩʝ ʥʘ ʦʙʣʠʢʦʚʘˁʝ ʨʘʟʣʠʯʠʪʠʭ ʥʘʩʪʘʚʥʠʭ ʤʦʜʝʣʘ 

ʫʩʤʝʨʝʥʠʭ ʥʘ ʧʨʝʚʘʟʠʣʘʞʝˁʝ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʠ ʫʩʚʘʿʘˁʝ ʥʘʫʯʥʠʭ ʢʦʥʮʝʧʮʠʿʘ ʫ 

ʨʘʟʣʠʯʠʪʠʤ ʦʙʣʘʩʪʠʤʘ ʬʠʟʠʢʝ.  

¶ ɱʝʜʘʥ ʦʜ ʤʦʛʫ˂ʠʭ ʧʨʘʚʘʮʘ ʜʘˀʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʦʜʥʦʩʠ ʩʝ ʥʘ ʘʢʮʠʦʥʘ ʠʩʪʨʘʞʠʚʘˁʘ 

ʫʩʤʝʨʝʥʘ ʥʘ ʧʦʨʝʹʝˁʝ ʝʬʝʢʘʪʘ ʪʨʘʜʠʮʠʦʥʘʣʥʦʛ ʧʨʠʩʪʫʧʘ ʠ ʧʨʠʩʪʫʧʘ ʥʘʩʪʘʚʠ 

ʫʩʤʝʨʝʥʦʛ ʥʘ ʘʢʪʠʚʥʦ ʫʯʝˁʝ ʫ ʧʦʛʣʝʜʫ ʧʨʝʚʘʟʠʣʘʞʝˁʘ ʨʘʟʣʠʯʠʪʠʭ ʘʣʪʝʨʥʘʪʠʚʥʠʭ 

ʢʦʥʮʝʧʮʠʿʘ, ʠʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʜʘ ʿʝ ʫʯʝʩʪʚʦʚʘˁʝ ʥʘʩʪʘʚʥʠʢʘ ʫ ʠʩʪʨʘʞʠʚʘʯʢʦʤ ʧʨʦʮʝʩʫ 

ʥʘʿʙʦˀʠ ʥʘʯʠʥ ʟʘ ʧʨʠʭʚʘʪʘˁʝ ʨʝʟʫʣʪʘʪʘ ʠʩʪʨʘʞʠʚʘˁʘ.  

¶ ʆʩʠʤ ʪʦʛʘ, ʧʦʪʨʝʙʥʦ ʿʝ ʠʟʚʨʰʠʪʠ ʘʥʘʣʠʟʫ ʫ˅ʙʝʥʠʯʢʠʭ ʢʦʤʧʣʝʪʘ ʠ ʧʨʠʨʫʯʥʠʢʘ ʟʘ 

ʥʘʩʪʘʚʥʠʢʝ ʬʠʟʠʢʝ ʫ ʧʦʛʣʝʜʫ ʪʨʝʪʤʘʥʘ ʫʯʝʥʠʯʢʠʭ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʠʿʘ. 

¶ ʅʘ ʢʨʘʿʫ, ʘʣʠ ʚʝʨʦʚʘʪʥʦ ʧʨʝ ʙʠʣʦ ʢʦʛ ʜʨʫʛʦʛ ʧʦʤʝʥʫʪʦʛ ʠʩʪʨʘʞʠʚʘˁʘ ʪʨʝʙʘʣʦ ʙʠ, 

ʨʝʯʝʥʦ ʿʝʟʠʢʦʤ ʦʚʦʛ ʨʘʜʘ, ʠʩʧʠʪʘʪʠ ʟʘʩʪʫʧˀʝʥʦʩʪ ʠ ʫʟʨʦʢʝ Ăʘʣʪʝʨʥʘʪʠʚʥʝ 

ʢʦʥʮʝʧʮʠʿʝ ʦ ʪʦʤʝ ʜʘ ʪʨʘʜʠʮʠʦʥʘʣʥʘ, ʧʨʝʜʘʚʘʯʢʘ ʥʘʩʪʘʚʘ ʜʦʧʨʠʥʦʩʠ ʠʟʛʨʘʜˁʠ 
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ʢʚʘʣʠʪʝʪʥʠʭ ʠ ʬʫʥʢʮʠʦʥʘʣʥʠʭ ʟʥʘˁʘñ ʥʘ ʦʜʛʦʚʘʨʘʿʫ˂ʝʤ ʫʟʦʨʢʫ ʥʘʩʪʘʚʥʠʢʘ ʬʠʟʠʢʝ 

ʫ ʥʘʰʦʿ ʟʝʤˀʠ. 
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5.3. ʆʛʨʘʥʠʯʝˁʘ ʠʩʪʨʘʞʠʚʘˁʘ 

ʅʘ ʦʚʦʤ ʤʝʩʪʫ ʧʦʪʨʝʙʥʦ ʿʝ ʥʘʚʝʩʪʠ ʦʛʨʘʥʠʯʝˁʝ ʨʘʜʘ ʥʘʩʪʘʣʦ ʟʙʦʛ ʦʙʿʝʢʪʠʚʥʠʭ ʦʢʦʣʥʦʩʪʠ ʫ 

ʢʦʿʠʤʘ ʿʝ ʠʩʪʨʘʞʠʚʘˁʝ ʨʝʘʣʠʟʦʚʘʥʦ. ʅʘʠʤʝ, ʧʨʝʦʚʣʘʹʫʿʫ˂ʠ ʦʙʣʠʢ ʨʘʜʘ ʫ ʛʨʫʧʠ ʫʯʝʥʠʢʘ 

ʠʟʣʦʞʝʥʠʭ ʤʦʜʝʣʫ ʥʘʩʪʘʚʝ ʫʩʤʝʨʝʥʝ ʥʘ ʘʢʪʠʚʥʦ ʫʯʝˁʝ ʦ ʩʠʣʠ ʧʦʪʠʩʢʘ ʠ ʧʦʿʘʚʘʤʘ ʚʝʟʘʥʠʤ 

ʟʘ ˁʫ ʙʠʦ ʿʝ ʨʘʜ ʫ ʤʘʣʠʤ ʥʝʭʦʤʦʛʝʥʠʤ ʛʨʫʧʘʤʘ. ʀʩʪʨʘʞʠʚʘˁʘ ʩʫ ʧʦʢʘʟʘʣʘ ʜʘ ʫʯʝʥʠʮʠ ʢʦʿʠ 

ʩʫ ʫ ʩʚʦʤ ʦʙʨʘʟʦʚʘˁʫ ʥʘʿʯʝʰ˂ʝ ʠʟʣʦʞʝʥʠ ʪʨʘʜʠʮʠʦʥʘʣʥʦʿ ʥʘʩʪʘʚʠ ʥʝʤʘʿʫ ʦʛʦʚʘʨʘʿʫ˂ʝ ʠ 

ʧʨʝʪʭʦʜʥʦ ʫʩʚʦʿʝʥʝ ʪʝʭʥʠʢʝ ʧʦʪʨʝʙʥʝ ʟʘ ʢʦʣʘʙʦʨʘʪʠʚʥʦ ʫʯʝˁʝ, ʪʝ ʜʘ ʦʥʝ ʥʝ ʥʘʩʪʘʿʫ ʢʘʦ 

ʘʫʪʦʤʘʪʩʢʘ ʧʦʩʣʝʜʠʮʘ ʛʨʫʧʥʦʛ ʨʘʜʘ ʠ ʜʘ ʿʝ ʟʘ ˁʠʭʦʚʦ ʨʘʟʚʠʿʘˁʝ ʥʝʦʧʭʦʜʥʘ ʧʣʘʥʩʢʘ ʦʙʫʢʘ 

(Mercer & Littleton, 2007; Howe et al., 2007; ʇʝʪʨʦʚʠ˂, 2013).  

ʋ ʩʣʫʯʘʿʫ ʨʝʘʣʠʟʦʚʘʥʦʛ ʠʩʪʨʘʞʠʚʘˁʘ, ʤʦʞʝ ʩʝ ʨʘʯʫʥʘʪʠ ʜʘ ʿʝ ʦʚʘʿ ʥʝʜʦʩʪʘʪʘʢ ʜʦʥʝʢʣʝ 

ʥʘʜʦʤʝʰʪʝʥ ʚʠʩʦʢʦʤ ʤʦʪʠʚʘʮʠʿʦʤ ʫʯʝʥʠʢʘ ʫʩʣʝʜ ʝʬʝʢʪʘ ʥʦʚʠʥʝ ʢʦʿʫ ʿʝ ʠʟʘʟʚʘʣʦ ʫʚʦʹʝˁʝ 

ʧʨʠʩʪʫʧʘ ʥʘʩʪʘʚʠ ʢʦʿʠ ʩʝ ʙʠʪʥʦ ʨʘʟʣʠʢʫʿʝ ʦʜ ʪʨʘʜʠʮʠʦʥʘʣʥʦʛ, ʜʦʢ ʿʝ ʚʨʝʤʝʥʦʤ ʤʦʛʣʦ ʜʦ˂ʠ 

ʠ ʜʦ ʝʬʝʢʪʘ ʫʚʝʞʙʘʚʘˁʘ, ʫʩʣʝʜ ʨʝʘʣʠʟʦʚʘˁʘ ʘʢʪʠʚʥʦʩʪʠ ʢʦʿʝ ʫʢˀʫʯʫʿʫ ʚʨʰˁʘʯʢʫ 

ʠʥʪʝʨʘʢʮʠʿʫ (ʇʝʪʨʦʚʠ˂, 2013). 
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6. ʇʨʠʣʦʟʠ 
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ʇʨʠʣʦʟʠ ʧʦʛʣʘʚˀʫ ʊʝʦʨʠʿʩʢʠ ʦʢʚʠʨ ʠʩʪʨʘʞʠʚʘˁʘ 

6.1. ʇʨʠʣʦʛ 2-1: ʆʧʠʩ ʦʧʰʪʠʭ ʤʝʹʫʧʨʝʜʤʝʪʥʠʭ ʢʦʤʧʝʪʝʥʮʠʿʘ ʫ 

ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ 

 

ʂʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʮʝʣʦʞʠʚʦʪʥʦ ʫʯʝˁʝ 

 

ʃʠʯʥʠ ʠ ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʨʘʟʚʦʿ ʧʦʿʝʜʠʥʮʘ ʧʨʝʚʘʩʭʦʜʥʦ ʧʦʯʠʚʘ ʥʘ ˁʝʛʦʚʦʿ ʩʧʦʩʦʙʥʦʩʪʠ ʜʘ 

ʫʧʨʘʚˀʘ ʧʨʦʮʝʩʦʤ ʫʯʝˁʘ. ʋʯʝʥʠʢ ʪʨʝʙʘ ʜʘ ʙʫʜʝ ʦʩʧʦʩʦʙˀʝʥ ʜʘ ʠʥʠʮʠʨʘ ʫʯʝˁʝ, ʜʘ ʠʟʘʙʝʨʝ 

ʩʪʨʘʪʝʛʠʿʝ ʫʯʝˁʘ ʠ ʜʠʟʘʿʥʠʨʘ ʢʦʥʪʝʢʩʪ ʫ ʢʦʿʝʤ ʫʯʠ, ʜʘ ʧʨʘʪʠ ʠ ʢʦʥʪʨʦʣʠʰʝ ʥʘʧʨʝʜʘʢ ʪʦʢʦʤ 

ʫʯʝˁʘ, ʜʘ ʫʧʨʘʚˀʘ ʫʯʝˁʝʤ ʫ ʩʢʣʘʜʫ ʩʘ ʥʘʤʝʨʘʤʘ ʠ ʮʠˀʝʤ ʢʦʿʠ ʠʤʘ. ʋʯʝʥʠʢ ʫʤʝ ʜʘ 

ʧʨʦʥʘʹʝ ʠ ʘʩʠʤʠʣʫʿʝ ʥʦʚʘ ʟʥʘˁʘ ʠ ʚʝʰʪʠʥʝ, ʢʦʨʠʩʪʝ˂ʠ ʧʨʝʪʭʦʜʥʦ ʫʯʝˁʝ ʠ ʚʘʥʰʢʦʣʩʢʦ 

ʠʩʢʫʩʪʚʦ. ʉʚʝʩʪʘʥ ʿʝ ʧʨʦʮʝʩʘ ʫʯʝˁʘ, ʤʦʛʫ˂ʥʦʩʪʠ ʠ ʪʝʰʢʦ˂ʘ ʫ ʫʯʝˁʫ; ʫʤʝ ʜʘ ʧʨʝʚʘʟʠʹʝ 

ʪʝʰʢʦ˂ʝ ʠ ʜʘ ʠʩʪʨʘʿʝ ʫ ʫʯʝˁʫ. ʇʨʠʤʝˁʫʿʝ ʟʥʘˁʘ ʫ ʨʘʟʣʠʯʠʪʠʤ ʩʠʪʫʘʮʠʿʘʤʘ ʫ ʟʘʚʠʩʥʦʩʪʠ 

ʦʜ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʠʪʫʘʮʠʿʝ ʠ ʩʦʧʩʪʚʝʥʠʭ ʮʠˀʝʚʘ. 

¶ ʋʯʝʥʠʢ ʫʤʝ ʜʘ ʧʣʘʥʠʨʘ ʚʨʝʤʝ ʟʘ ʫʯʝˁʝ ʠ ʜʘ ʦʨʛʘʥʠʟʫʿʝ ʧʨʦʮʝʩ ʫʯʝˁʘ ʠ ʫʧʨʘʚˀʘ 

ˁʠʤ. 

¶ ɸʢʪʠʚʥʦ ʢʦʥʩʪʨʫʠʰʝ ʟʥʘˁʝ; ʫʦʯʘʚʘ ʩʪʨʫʢʪʫʨʫ ʛʨʘʜʠʚʘ, ʘʢʪʠʚʥʦ ʩʝʣʝʢʪʫʿʝ ʧʦʟʥʘʪʦ 

ʦʜ ʥʝʧʦʟʥʘʪʦʛ, ʙʠʪʥʦ ʦʜ ʥʝʙʠʪʥʦʛ; ʫʤʝ ʜʘ ʨʝʟʠʤʠʨʘ ʠ ʝʣʘʙʦʨʠʨʘ ʦʩʥʦʚʥʝ ʠʜʝʿʝ. 

¶ ɽʬʠʢʘʩʥʦ ʢʦʨʠʩʪʠ ʨʘʟʣʠʯʠʪʝ ʩʪʨʘʪʝʛʠʿʝ ʫʯʝˁʘ, ʧʨʠʣʘʛʦʹʘʚʘ ʠʭ ʧʨʠʨʦʜʠ ʛʨʘʜʠʚʘ ʠ 

ʮʠˀʝʚʠʤʘ ʫʯʝˁʘ. 

¶ ʇʦʟʥʘʿʝ ʨʘʟʣʠʯʠʪʝ ʚʨʩʪʝ ʪʝʢʩʪʦʚʘ ʠ ʫʤʝ ʜʘ ʠʟʘʙʝʨʝ ʘʜʝʢʚʘʪʥʫ ʩʪʨʘʪʝʛʠʿʫ ʯʠʪʘˁʘ. 

¶ ʈʘʟʣʠʢʫʿʝ ʯʠˁʝʥʠʮʝ ʦʜ ʠʥʪʝʨʧʨʝʪʘʮʠʿʘ, ʩʪʘʚʦʚʘ, ʚʝʨʦʚʘˁʘ ʠ ʤʠʰˀʝˁʘ; ʧʨʝʧʦʟʥʘʿʝ 

ʠ ʧʨʦʜʫʢʫʿʝ ʘʨʛʫʤʝʥʪʘʮʠʿʫ ʟʘ ʦʜʨʝʹʝʥʫ ʪʝʟʫ, ʨʘʟʣʠʢʫʿʝ ʘʨʛʫʤʝʥʪʝ ʧʨʝʤʘ ʩʥʘʟʠ ʠ 

ʨʝʣʝʚʘʥʪʥʦʩʪʠ. 

¶ ʋʤʝ ʜʘ ʧʨʦʮʝʥʠ ʩʦʧʩʪʚʝʥʫ ʫʩʧʝʰʥʦʩʪ ʫ ʫʯʝˁʫ; ʠʜʝʥʪʠʬʠʢʫʿʝ ʪʝʰʢʦ˂ʝ ʫ ʫʯʝˁʫ ʠ 

ʟʥʘ ʢʘʢʦ ʜʘ ʠʭ ʧʨʝʚʘʟʠʹʝ. 

 

ʂʦʤʫʥʠʢʘʮʠʿʘ 
 

ʋʯʝʥʠʢ ʚʣʘʜʘ ʨʘʟʣʠʯʠʪʠʤ ʤʦʜʘʣʠʪʝʪʠʤʘ ʢʦʤʫʥʠʢʘʮʠʿʝ ʠ ʢʦʨʠʩʪʠ ʠʭ ʥʘ ʩʚʨʩʠʩʭʦʜʘʥ ʠ 

ʢʦʥʩʪʨʫʢʪʠʚʘʥ ʥʘʯʠʥ ʢʘʜʘ ʢʦʤʫʥʠʮʠʨʘ ʫ ʧʨʠʚʘʪʥʦʤ, ʿʘʚʥʦʤ, ʦʙʨʘʟʦʚʥʦʤ ʠ 

ʧʨʦʬʝʩʠʦʥʘʣʥʦʤ ʢʦʥʪʝʢʩʪʫ. ʋʯʝʥʠʢ ʧʨʠʣʘʛʦʹʘʚʘ ʥʘʯʠʥ ʠ ʩʨʝʜʩʪʚʘ ʢʦʤʫʥʠʢʘʮʠʿʝ 
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ʢʘʨʘʢʪʝʨʠʩʪʠʢʘʤʘ ʩʠʪʫʘʮʠʿʝ (ʩʚʨʩʠ ʠ ʧʨʝʜʤʝʪʫ ʢʦʤʫʥʠʢʘʮʠʿʝ, ʢʦʤʫʥʠʢʘʮʠʦʥʠʤ 

ʢʘʧʘʮʠʪʝʪʠʤʘ ʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘʤʘ ʧʘʨʪʥʝʨʘ ʫ ʢʦʤʫʥʠʢʘʮʠʿʠ ʠʪʜ.). ʂʦʨʠʩʪʠ ʥʘ 

ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʠ ʢʨʝʘʪʠʚʘʥ ʥʘʯʠʥ ʧʦʿʤʦʚʝ, ʿʝʟʠʢ ʠ ʩʪʠʣ ʢʦʤʫʥʠʢʘʮʠʿʝ ʢʦʿʠ ʩʫ ʩʧʝʮʠʬʠʯʥʠ ʟʘ 

ʨʘʟʣʠʯʠʪʝ ʥʘʫʯʥʝ, ʪʝʭʥʠʯʢʝ ʠ ʫʤʝʪʥʠʯʢʝ ʜʠʩʮʠʧʣʠʥʝ. ʋ ʢʦʤʫʥʠʢʘʮʠʿʠ ʩʘ ʜʨʫʛʠʤʘ ʫʤʝ ʜʘ 

ʠʟʨʘʟʠ ʩʝʙʝ (ʩʚʦʿʝ ʤʠʰˀʝˁʝ, ʦʩʝ˂ʘˁʘ, ʩʪʘʚʦʚʝ, ʚʨʝʜʥʦʩʪʠ ʠ ʠʜʝʥʪʠʪʝʪʝ) ʠ ʜʘ ʦʩʪʚʘʨʠ ʩʚʦʿʝ 

ʮʠˀʝʚʝ ʥʘ ʧʦʟʠʪʠʚʘʥ, ʢʦʥʩʪʨʫʢʪʠʚʘʥ ʠ ʘʨʛʫʤʝʥʪʦʚʘʥ ʥʘʯʠʥ ʧʦʰʪʫʿʫ˂ʠ ʠ ʫʚʘʞʘʚʘʿʫ˂ʠ 

ʜʨʫʛʦʛ. ʂʨʠʪʠʯʢʠ ʧʨʦʮʝˁʫʿʝ ʩʘʜʨʞʘʿ ʠ ʥʘʯʠʥ ʢʦʤʫʥʠʢʘʮʠʿʝ ʫ ʨʘʟʣʠʯʠʪʠʤ 

ʢʦʤʫʥʠʢʘʪʠʚʥʠʤ ʩʠʪʫʘʮʠʿʘʤʘ. ʋʯʝʥʠʢ ʠʤʘ ʨʘʟʚʠʿʝʥʫ ʩʚʝʩʪ ʦ ʟʥʘʯʘʿʫ ʧʦʟʠʪʠʚʥʝ ʠ 

ʢʦʥʩʪʨʫʢʪʠʚʥʝ ʢʦʤʫʥʠʢʘʮʠʿʝ ʠ ʘʢʪʠʚʥʦ ʜʦʧʨʠʥʦʩʠ ʥʝʛʦʚʘˁʫ ʢʫʣʪʫʨʝ ʜʠʿʘʣʦʛʘ ʫ 

ʟʘʿʝʜʥʠʮʘʤʘ ʢʦʿʠʤʘ ʧʨʠʧʘʜʘ. 

¶ ɸʢʪʠʚʥʦ ʜʦʧʨʠʥʦʩʠ ʥʝʛʦʚʘˁʫ ʢʫʣʪʫʨʝ ʜʠʿʘʣʦʛʘ, ʫʚʘʞʘʚʘˁʫ ʠ ʥʝʛʦʚʘˁʫ 

ʨʘʟʣʠʯʠʪʦʩʪʠ ʠ ʧʦʰʪʦʚʘˁʫ ʦʩʥʦʚʥʠʭ ʥʦʨʤʠ ʢʦʤʫʥʠʢʘʮʠʿʝ. 

¶ ʋʯʝʥʠʢ ʧʦʟʥʘʿʝ ʩʧʝʮʠʬʠʯʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʨʘʟʣʠʯʠʪʠʭ ʤʦʜʘʣʠʪʝʪʘ ʢʦʤʫʥʠʢʘʮʠʿʝ 

(ʫʩʤʝʥʘ ʠ ʧʠʩʘʥʘ, ʥʝʧʦʩʨʝʜʥʘ ʠ ʧʦʩʨʝʜʦʚʘʥʘ ʢʦʤʫʥʠʢʘʮʠʿʘ, ʥʧʨ. ʪʝʣʝʬʦʥʦʤ, ʧʨʝʢʦ 

ʠʥʪʝʨʥʝʪʘ). 

¶ ʋʤʝ ʿʘʩʥʦ ʜʘ ʠʩʢʘʞʝ ʦʜʨʝʹʝʥʠ ʩʘʜʨʞʘʿ, ʫʩʤʝʥʦ ʠ ʧʠʩʘʥʦ, ʠ ʜʘ ʛʘ ʧʨʠʣʘʛʦʜʠ 

ʟʘʭʪʝʚʠʤʘ ʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘʤʘ ʩʠʪʫʘʮʠʿʝ: ʧʦʰʪʫʿʝ ʞʘʥʨʦʚʩʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ, 

ʦʛʨʘʥʠʯʝˁʘ ʫ ʧʦʛʣʝʜʫ ʜʫʞʠʥʝ, ʥʘʤʝʥʫ ʧʨʝʟʝʥʪʘʮʠʿʝ ʠ ʧʦʪʨʝʙʝ ʘʫʜʠʪʦʨʠʿʫʤʘ. 

¶ ʋʚʘʞʘʚʘ ʩʘʛʦʚʦʨʥʠʢʘ ï ʨʝʘʛʫʿʝ ʥʘ ʩʘʜʨʞʘʿ ʢʦʤʫʥʠʢʘʮʠʿʝ, ʘ ʥʝ ʥʘ ʣʠʯʥʦʩʪ 

ʩʘʛʦʚʦʨʥʠʢʘ; ʠʜʝʥʪʠʬʠʢʫʿʝ ʧʦʟʠʮʠʿʫ (ʪʘʯʢʫ ʛʣʝʜʠʰʪʘ) ʩʘʛʦʚʦʨʥʠʢʘ ʠ ʫʤʝ ʜʘ 

ʧʨʦʮʝʥʠ ʘʜʝʢʚʘʪʥʦʩʪ ʘʨʛʫʤʝʥʪʘʮʠʿʝ ʠ ʢʦʥʪʨʘʘʨʛʫʤʝʥʪʘʮʠʿʝ ʟʘ ʪʫ ʧʦʟʠʮʠʿʫ. 

¶ ʋ ʩʠʪʫʘʮʠʿʠ ʢʦʤʫʥʠʢʘʮʠʿʝ, ʠʟʨʘʞʘʚʘ ʩʚʦʿʝ ʩʪʘʚʦʚʝ, ʤʠʰˀʝˁʘ, ʦʩʝ˂ʘˁʘ, ʚʨʝʜʥʦʩʪʠ 

ʠ ʠʜʝʥʪʠʪʝʪʝ ʥʘ ʧʦʟʠʪʠʚʘʥ, ʢʦʥʩʪʨʫʢʪʠʚʘʥ ʠ ʘʨʛʫʤʝʥʪʦʚʘʥ ʥʘʯʠʥ ʢʘʢʦ ʙʠ ʦʩʪʚʘʨʠʦ 

ʩʚʦʿʝ ʮʠˀʝʚʝ ʠ ʧʨʦʰʠʨʠʦ ʨʘʟʫʤʝʚʘˁʝ ʩʚʝʪʘ, ʜʨʫʛʠʭ ˀʫʜʠ ʠ ʟʘʿʝʜʥʠʮʘ. 

¶ ʋʯʝʥʠʢ ʢʦʨʠʩʪʠ ʥʘ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʠ ʢʨʝʘʪʠʚʘʥ ʥʘʯʠʥ ʿʝʟʠʢ ʠ ʩʪʠʣ ʢʦʤʫʥʠʢʘʮʠʿʝ ʢʦʿʠ 

ʩʫ ʩʧʝʮʠʬʠʯʥʠ ʟʘ ʧʦʿʝʜʠʥʝ ʥʘʫʯʥʝ, ʪʝʭʥʠʯʢʝ ʠ ʫʤʝʪʥʠʯʢʝ ʜʠʩʮʠʧʣʠʥʝ. 

 

 ʈʘʜ ʩ ʧʦʜʘʮʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ 
 

ʋʯʝʥʠʢ ʨʘʟʫʤʝ ʟʥʘʯʘʿ ʢʦʨʠʰ˂ʝˁʘ ʧʦʫʟʜʘʥʠʭ ʧʦʜʘʪʘʢʘ ʟʘ ʨʘʜ, ʜʦʥʦʰʝˁʝ ʦʜʣʫʢʘ ʠ 

ʩʚʘʢʦʜʥʝʚʥʠ ʞʠʚʦʪ. ʂʦʨʠʩʪʠ ʟʥʘˁʘ ʠ ʚʝʰʪʠʥʝ ʠʟ ʨʘʟʣʠʯʠʪʠʭ ʧʨʝʜʤʝʪʘ ʜʘ ʧʨʝʜʩʪʘʚʠ, 

ʧʨʦʯʠʪʘ ʠ ʧʨʦʪʫʤʘʯʠ ʧʦʜʘʪʢʝ ʢʦʨʠʩʪʝ˂ʠ ʪʝʢʩʪ, ʙʨʦʿʝʚʝ, ʜʠʿʘʛʨʘʤʝ ʠ ʨʘʟʣʠʯʠʪʝ ʘʫʜʠʦ-

ʚʠʟʫʝʣʥʝ ʬʦʨʤʝ. ʋʯʝʥʠʢ ʢʦʨʠʩʪʠ ʨʘʟʣʠʯʠʪʝ ʠʟʚʦʨʝ ʠʥʬʦʨʤʘʮʠʿʘ ʠ ʧʦʜʘʪʘʢʘ (ʙʠʙʣʠʦʪʝʢʝ, 

ʤʝʜʠʿʝ, ʠʥʪʝʨʥʝʪ, ʣʠʯʥʫ ʢʦʤʫʥʠʢʘʮʠʿʫ, ʠʪʜ.) ʠ ʢʨʠʪʠʯʢʠ ʨʘʟʤʘʪʨʘ ˁʠʭʦʚʫ ʧʦʫʟʜʘʥʦʩʪ ʠ 
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ʚʘˀʘʥʦʩʪ. ɽʬʠʢʘʩʥʦ ʧʨʦʥʘʣʘʟʠ, ʩʝʣʝʢʪʫʿʝ ʠ ʠʥʪʝʛʨʠʰʝ ʨʝʣʝʚʘʥʪʥʝ ʠʥʬʦʨʤʘʮʠʿʝ ʠʟ 

ʨʘʟʣʠʯʠʪʠʭ ʠʟʚʦʨʘ. 

¶ ɿʥʘ ʜʘ ʿʝ ʟʘ ʨʘʟʫʤʝʚʘˁʝ ʜʦʛʘʹʘʿʘ ʠ ʜʦʥʦʰʝˁʝ ʢʦʤʧʝʪʝʥʪʥʠʭ ʦʜʣʫʢʘ ʧʦʪʨʝʙʥʦ ʠʤʘʪʠ 

ʨʝʣʝʚʘʥʪʥʝ ʠ ʧʦʫʟʜʘʥʝ ʧʦʜʘʪʢʝ. 

¶ ʋʤʝ ʜʘ ʧʦʨʝʜʠ ʨʘʟʣʠʯʠʪʝ ʠʟʚʦʨʝ ʠ ʥʘʯʠʥʝ ʜʦʙʠʿʘˁʘ ʧʦʜʘʪʘʢʘ, ʜʘ ʧʨʦʮʝˁʫʿʝ ˁʠʭʦʚʫ 

ʧʦʫʟʜʘʥʦʩʪ ʠ ʧʨʝʧʦʟʥʘ ʤʦʛʫ˂ʝ ʫʟʨʦʢʝ ʛʨʝʰʢʝ. 

¶ ʂʦʨʠʩʪʠ ʪʘʙʝʣʘʨʥʠ ʠ ʛʨʘʬʠʯʢʠ ʧʨʠʢʘʟ ʧʦʜʘʪʘʢʘ ʠ ʫʤʝ ʜʘ ʦʚʘʢʦ ʧʨʠʢʘʟʘʥʝ ʧʦʜʘʪʢʝ 

ʯʠʪʘ, ʪʫʤʘʯʠ ʠ ʧʨʠʤʝˁʫʿʝ. 

¶ ʂʦʨʠʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʝ ʪʝʭʥʦʣʦʛʠʿʝ ʟʘ ʯʫʚʘˁʝ, ʧʨʝʟʝʥʪʘʮʠʿʫ ʠ ʦʩʥʦʚʥʫ ʦʙʨʘʜʫ 

ʧʦʜʘʪʘʢʘ. 

¶ ɿʥʘ ʨʘʟʣʠʢʫ ʠʟʤʝʹʫ ʧʦʜʘʪʘʢʘ ʠ ˁʠʭʦʚʦʛ ʪʫʤʘʯʝˁʘ, ʟʥʘ ʜʘ ʠʩʪʠ ʧʦʜʘʮʠ, ʫ 

ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʢʦʥʪʝʢʩʪʘ, ʤʦʛʫ ʠʤʘʪʠ ʨʘʟʣʠʯʠʪʘ ʪʫʤʘʯʝˁʘ ʠ ʜʘ ʪʫʤʘʯʝˁʘ ʤʦʛʫ ʜʘ 

ʙʫʜʫ ʧʨʠʩʪʨʘʩʥʘ. 

¶ ʈʘʟʫʤʝ ʨʘʟʣʠʢʫ ʠʟʤʝʹʫ ʿʘʚʥʠʭ ʠ ʧʨʠʚʘʪʥʠʭ ʧʦʜʘʪʘʢʘ, ʟʥʘ ʢʦʿʝ ʧʦʜʘʪʢʝ ʤʦʞʝ ʜʘ 

ʜʦʙʠʿʝ ʦʜ ʥʘʜʣʝʞʥʠʭ ʠʥʩʪʠʪʫʮʠʿʘ ʠ ʢʦʨʠʩʪʠ ʦʩʥʦʚʥʘ ʧʨʘʚʠʣʘ ʯʫʚʘˁʘ ʧʨʠʚʘʪʥʦʩʪʠ 

ʧʦʜʘʪʘʢʘ. 

 

ɼʠʛʠʪʘʣʥʘ ʢʦʤʧʝʪʝʥʮʠʿʘ 
 

ʋʯʝʥʠʢ ʿʝ ʩʧʦʩʦʙʘʥ ʜʘ ʢʦʨʠʩʪʠ ʨʘʩʧʦʣʦʞʠʚʘ ʩʨʝʜʩʪʚʘ ʠʟ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʦ-

ʢʦʤʫʥʠʢʘʮʠʦʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ (ʫʨʝʹʘʿʝ, ʩʦʬʪʚʝʨʩʢʝ ʧʨʦʠʟʚʦʜʝ, ʝʣʝʢʪʨʦʥʩʢʝ ʢʦʤʫʥʠʢʘʮʠʦʥʝ 

ʫʩʣʫʛʝ ʠ ʫʩʣʫʛʝ ʢʦʿʝ ʩʝ ʢʦʨʠʩʪʝ ʧʫʪʝʤ ʝʣʝʢʪʨʦʥʩʢʠʭ ʢʦʤʫʥʠʢʘʮʠʿʘ) ʥʘ ʦʜʛʦʚʦʨʘʥ ʠ 

ʢʨʠʪʠʯʢʠ ʥʘʯʠʥ ʨʘʜʠ ʝʬʠʢʘʩʥʦʛ ʠʩʧʫˁʘʚʘˁʘ ʧʦʩʪʘʚˀʝʥʠʭ ʮʠˀʝʚʘ ʠ ʟʘʜʘʪʘʢʘ ʫ 

ʩʚʘʢʦʜʥʝʚʥʦʤ ʞʠʚʦʪʫ, ʰʢʦʣʦʚʘˁʫ ʠ ʙʫʜʫ˂ʝʤ ʧʦʩʣʫ. ʇʦʟʥʘʿʝ ʦʩʥʦʚʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ 

ʨʘʩʧʦʣʦʞʠʚʠʭ ʠʥʬʦʨʤʘʮʠʦʥʦ-ʢʦʤʫʥʠʢʘʮʠʦʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ (ʫ ʜʘˀʝʤ ʪʝʢʩʪʫ: ʀʂʊ) ʠ 

ʤʦʛʫ˂ʥʦʩʪʠ ˁʠʭʦʚʝ ʧʨʠʤʝʥʝ ʫ ʩʚʘʢʦʜʥʝʚʥʦʤ ʞʠʚʦʪʫ, ʨʘʜʫ ʠ ʦʙʨʘʟʦʚʘˁʫ, ʦʜʥʦʩʥʦ ˁʠʭʦʚ 

ʫʪʠʮʘʿ ʥʘ ʞʠʚʦʪ ʠ ʨʘʜ ʧʦʿʝʜʠʥʮʘ ʠ ʟʘʿʝʜʥʠʮʘ. ʀʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʩʚʨʭʫ ʧʦʩʪʘʚˀʝʥʠʭ ʮʠˀʝʚʘ ʠ 

ʟʘʜʘʪʘʢʘ ʫʤʝ ʜʘ ʦʜʘʙʝʨʝ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʀʂʊ ʩʨʝʜʩʪʚʦ ʠ ʜʘ ʛʘ ʢʦʨʠʩʪʠ ʥʘ ʦʜʛʦʚʦʨʘʥ ʠ 

ʢʨʝʘʪʠʚʘʥ ʥʘʯʠʥ ʫ ʘʢʪʠʚʥʦʩʪʠʤʘ ʢʦʿʝ ʨʘʜʠ ʪʦʛʘ ʩʧʨʦʚʦʜʠ (ʢʦʤʫʥʠʢʘʮʠʿʘ; ʩʘʨʘʜˁʘ; ʫʯʝʰ˂ʝ 

ʫ ʞʠʚʦʪʫ ʟʘʿʝʜʥʠʮʘ; ʫʯʝˁʝ; ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ; ʪʨʘʥʩʘʢʮʠʿʝ; ʧʣʘʥʠʨʘˁʝ, ʦʨʛʘʥʠʟʘʮʠʿʘ ʠ 

ʫʧʨʘʚˀʘˁʝ ʩʘʤʦʩʪʘʣʥʠʤ ʠ ʟʘʿʝʜʥʠʯʢʠʤ ʘʢʪʠʚʥʦʩʪʠʤʘ; ʩʪʚʘʨʘˁʝ, ʦʨʛʘʥʠʟʘʮʠʿʘ, ʦʙʨʘʜʘ ʠ 

ʨʘʟʤʝʥʘ ʠʥʬʦʨʤʘʮʠʿʘ), ʘ ʜʘ ʠʩʪʦʚʨʝʤʝʥʦ ʧʨʠʩʪʫʧ ʨʝʰʘʚʘˁʫ ʧʨʦʙʣʝʤʘ ʧʨʠʣʘʛʦʜʠ 

ʤʦʛʫ˂ʥʦʩʪʠʤʘ ʪʝʭʥʦʣʦʛʠʿʝ. ʇʨʠʣʠʢʦʤ ʢʦʨʠʰ˂ʝˁʘ ʀʂʊ-ʘ ʩʚʝʩʪʘʥ ʿʝ ʨʠʟʠʢʘ ʟʘ ʩʦʧʩʪʚʝʥʫ ʠ 

ʪʫʹʫ ʩʠʛʫʨʥʦʩʪ ʠ ʜʦʙʨʦʙʠʪ ʠ ʦʜʛʦʚʦʨʥʠʤ ʧʦʩʪʫʧʘˁʝʤ ʩʝʙʝ ʠ ʜʨʫʛʝ ʰʪʠʪʠ ʦʜ ʥʝʞʝˀʝʥʠʭ 

ʧʦʩʣʝʜʠʮʘ. 
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¶ ʋʤʝ ʜʘ ʧʨʝʪʨʘʞʫʿʝ, ʧʨʦʮʝˁʫʿʝ ʨʝʣʝʚʘʥʪʥʦʩʪ ʠ ʧʦʫʟʜʘʥʦʩʪ, ʘʥʘʣʠʟʠʨʘ ʠ 

ʩʠʩʪʝʤʘʪʠʟʫʿʝ ʠʥʬʦʨʤʘʮʠʿʝ ʫ ʝʣʝʢʪʨʦʥʩʢʦʤ ʦʙʣʠʢʫ ʢʦʨʠʩʪʝ˂ʠ ʦʜʛʦʚʘʨʘʿʫ˂ʘ ʀʂʊ 

ʩʨʝʜʩʪʚʘ (ʫʨʝʹʘʿʝ, ʩʦʬʪʚʝʨʩʢʝ ʧʨʦʠʟʚʦʜʝ ʠ ʝʣʝʢʪʨʦʥʩʢʝ ʫʩʣʫʛʝ). 

¶ ʀʟʨaʞaʚa ʩe ʫ ʝʣʝʢʪʨʦʥʩʢʦʤ ʦʙʣʠʢʫ ʢoʨʠʰ˂eˁ eʤ oʜʛoʚaʨajʫ˂ʠʭ ʀʂʊ ʩʨʝʜʩʪʘʚʘ, 

ʫʢˀʫʯʫʿʫ˂ʠ ʤʫʣʪʠʤʝʜʠʿʘʣʥʦ ʠʟʨʘʞʘʚʘˁʝ ʠ ʠʟʨʘʞʘʚʘˁʝ ʩʘ ʝʣʝʤʝʥʪʠʤʘ ʬʦʨʤʘʣʥʦ 

ʜʝʬʠʥʠʩʘʥʠʭ ʥʦʪʘʮʠʿʘ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʟʘ ʢʦʨʠʰ˂ʝʥʘ ʀʂʊ ʩʨʝʜʩʪʚʘ (ʥʧʨ. ʘʜʨʝʩʝ, 

ʫʧʠʪʠ, ʢʦʤʘʥʜʝ, ʬʦʨʤʫʣʝ, ʧʨʦʮʝʜʫʨʝ ʠ ʩʣ. ʠʟʨʘʞʝʥʝ ʫ ʦʜʛʦʚʘʨʘʿʫ˂ʦʿ ʥʦʪʘʮʠʿʠ). 

¶ ʇʦʤʦ˂ʫ ʀʂʊ ʫʤʝ ʜʘ ʧʨʝʜʩʪʘʚʠ, ʦʨʛaʥʠʟʫje, ʩʪʨʫʢʪʫʨʠʨʘ ʠ ʬʦʨʤʘʪʠʨʘ ʠʥʬʦʨʤʘʮʠʿʝ 

ʢʦʨʠʩʪʝ˂ʠ ʥʘ ʝʬʠʢʘʩʘʥ ʥʘʯʠʥ ʤʦʛʫ˂ʥʦʩʪʠ ʜʘʪʦʛ ʀʂʊ ʩʨʝʜʩʪʚʘ. 

¶ ʇʨʠʣʠʢʦʤ ʨʝʰʘʚʘˁʘ ʧʨʦʙʣʝʤʘ ʫʤʝ ʜʘ ʦʜʘʙʝʨʝ ʦʜʛʦʚʘʨʘʿʫ˂ʘ ʀʂʊ ʩʨʝʜʩʪʚʘ, ʢʘʦ ʠ ʜʘ 

ʧʨʠʣʘʛʦʜʠ ʥʘʯʠʥ ʨʝʰʘʚʘˁʘ ʧʨʦʙʣʝʤʘ ʤʦʛʫ˂ʥʦʩʪʠʤʘ ʪʠʭ ʀʂʊ ʩʨʝʜʩʪʘʚʘ. 

¶ Eʬʠʢaʩʥo ʢoʨʠʩʪʠ ʀʂʊ ʟa ʢoʤʫʥʠʢaʮʠjʫ ʠ ʩaʨaʜˁʫ. 

¶ ʇʨʝʧʦʟʥʘʿʝ ʨʠʟʠʢʝ ʠ ʦʧʘʩʥʦʩʪʠ ʧʨʠ ʢʦʨʠʰ˂ʝˁʫ ʀʂʊ ʠ ʫ ʦʜʥʦʩʫ ʥʘ ʪʦ ʦʜʛʦʚʦʨʥʦ 

ʧʦʩʪʫʧʘ. 

 

ʈʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ 
 

ʋʯʝʥʠʢ ʘʥʛʘʞʫʿʝ ʩʚʦʿʝ ʠʥʜʠʚʠʜʫʘʣʥʝ ʢʘʧʘʮʠʪʝʪʝ (ʟʥʘˁʝ ʠʟ ʨʘʟʣʠʯʠʪʠʭ ʧʨʝʜʤʝʪʘ, ʠʩʢʫʩʪʚʦ 

ʩʪʝʯʝʥʦ ʠʟʚʘʥ ʰʢʦʣʝ, ʢʘʦ ʠ ʠʥʪʝʣʝʢʪʫʘʣʥʝ, ʝʤʦʮʠʦʥʘʣʥʝ ʠ ʩʦʮʠʿʘʣʥʝ ʩʧʦʩʦʙʥʦʩʪʠ) ʠ ʜʨʫʛʝ 

ʨʝʩʫʨʩʝ ʢʦʿʠ ʤʫ ʩʪʦʿʝ ʥʘ ʨʘʩʧʦʣʘʛʘˁʫ (ʨʘʟʣʠʯʠʪʠ ʠʟʚʦʨʠ ʠʥʬʦʨʤʘʮʠʿʘ, ʘʣʘʪʠ, ʢˁʠʛʝ, 

ʠʩʢʫʩʪʚʦ ʜʨʫʛʠʭ ʫʯʝʥʠʢʘ, ʥʘʩʪʘʚʥʠʢʘ ʠ ʜʨʫʛʠʭ ʦʩʦʙʘ ʠʟ ʰʢʦʣʩʢʦʛ ʠ ʚʘʥʰʢʦʣʩʢʦʛ 

ʦʢʨʫʞʝˁʘ, ʠʪʜ.), ʩʝʣʝʢʪʠʚʥʦ ʠ ʩʚʨʩʠʩʭʦʜʥʦ ʠʭ ʢʦʨʠʩʪʠ, ʠʩʪʨʘʿʘʚʘ ʫ ʨʝʰʘʚʘˁʫ ʧʨʦʙʣʝʤʘ ʠ 

ʧʨʦʥʘʣʘʟʠ/ʦʩʤʠʰˀʘʚʘ ʜʝʣʦʪʚʦʨʥʦ ʨʝʰʝˁʝ ʟʘ ʿʘʩʥʦ ʠʣʠ ʨʝʣʘʪʠʚʥʦ ʿʘʩʥʦ ʜʝʬʠʥʠʩʘʥʝ 

ʧʨʦʙʣʝʤʩʢʝ ʩʠʪʫʘʮʠʿʝ ʟʘ ʢʦʿʝ ʥʝ ʧʦʩʪʦʿʠ ʦʯʠʛʣʝʜʥʦ ʨʝʰʝˁʝ, ʘ ʢʦʿʝ ʩʝ ʿʘʚˀʘʿʫ ʪʦʢʦʤ ʫʯʝˁʘ 

ʠ ʧʨʠʣʠʢʦʤ ʫʯʝʰ˂ʘ ʫ ʞʠʚʦʪʫ ʰʢʦʣʝ. 

¶ ʀʩʧʠʪʫʿʫ˂ʠ ʧʨʦʙʣʝʤʩʢʫ ʩʠʪʫʘʮʠʿʫ, ʫʯʝʥʠʢ ʠʜʝʥʪʠʬʠʢʫʿʝ ʦʛʨʘʥʠʯʝˁʘ ʠ ʨʝʣʝʚʘʥʪʥʝ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʧʨʦʙʣʝʤʩʢʝ ʩʠʪʫʘʮʠʿʝ ʠ ʨʘʟʫʤʝ ʢʘʢʦ ʩʫ ʦʥʝ ʤʝʹʫʩʦʙʥʦ ʧʦʚʝʟʘʥʝ. 

¶ ʋʯʝʥʠʢ ʧʨʦʥʘʣʘʟʠ/ʦʩʤʠʰˀʘʚʘ ʤʦʛʫ˂ʘ ʨʝʰʝˁʘ ʧʨʦʙʣʝʤʩʢʝ ʩʠʪʫʘʮʠʿʝ. 

¶ ʋʯʝʥʠʢ ʫʧʦʨʝʹʫʿʝ ʨʘʟʣʠʯʠʪʘ ʤʦʛʫ˂ʘ ʨʝʰʝˁʘ ʧʨʦʙʣʝʤʩʢʝ ʩʠʪʫʘʮʠʿʝ ʧʨʝʢʦ 

ʨʝʣʝʚʘʥʪʥʠʭ ʢʨʠʪʝʨʠʿʫʤʘ, ʫʤʝ ʜʘ ʦʙʿʘʩʥʠ ʰʪʘ ʩʫ ʧʨʝʜʥʦʩʪʠ ʠ ʩʣʘʙʝ ʩʪʨʘʥʝ 

ʨʘʟʣʠʯʠʪʠʭ ʨʝʰʝˁʘ ʠ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʟʘ ʙʦˀʝ ʨʝʰʝˁʝ. 

¶ ʋʯʝʥʠʢ ʧʨʠʧʨʝʤʘ ʧʨʠʤʝʥʫ ʠʟʘʙʨʘʥʦʛ ʨʝʰʝˁʘ, ʧʨʘʪʠ ˁʝʛʦʚʫ ʧʨʠʤʝʥʫ ʫʩʢʣʘʹʫʿʫ˂ʠ 

ʩʝ ʩʘ ʥʦʚʠʤ ʩʘʟʥʘˁʠʤʘ ʢʦʿʝ ʩʪʠʯʝ ʪʦʢʦʤ ʧʨʠʤʝʥʝ ʜʘʪʦʛ ʨʝʰʝˁʘ ʠ ʫʩʧʝʚʘ ʜʘ ʨʝʰʠ 

ʧʨʦʙʣʝʤʩʢʫ ʩʠʪʫʘʮʠʿʫ. 
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¶ ʋʯʝʥʠʢ ʚʨʝʜʥʫʿʝ ʧʨʠʤʝʥʫ ʜʘʪʦʛ ʨʝʰʝˁʘ, ʠʜʝʥʪʠʬʠʢʫʿʝ ˁʝʛʦʚʝ ʜʦʙʨʝ ʠ ʩʣʘʙʝ ʩʪʨʘʥʝ 

ʠ ʬʦʨʤʫʣʠʰʝ ʧʨʝʧʦʨʫʢʝ ʟʘ ʥʘʨʝʜʥʦ ʠʩʢʫʩʪʚʦ ʩʘ ʠʩʪʠʤ ʠʣʠ ʩʣʠʯʥʠʤ ʧʨʦʙʣʝʤʩʢʠʤ 

ʩʠʪʫʘʮʠʿʘʤʘ. 

 

ʉʘʨʘʜˁʘ 
 

ʋʯʝʥʠʢ ʿʝ ʩʧʦʩʦʙʘʥ ʜʘ ʩʝ ʫ ʩʘʨʘʜˁʠ ʩʘ ʜʨʫʛʠʤʘ ʠʣʠ ʢʘʦ ʯʣʘʥ ʛʨʫʧʝ ʘʥʛʘʞʫʿʝ ʥʘ 

ʟʘʿʝʜʥʠʯʢʦʤ ʨʝʰʘʚʘˁʫ ʧʨʦʙʣʝʤʘ ʠʣʠ ʨʝʘʣʠʟʘʮʠʿʠ ʟʘʿʝʜʥʠʯʢʠʭ ʧʨʦʿʝʢʘʪʘ. ʋʯʝʩʪʚʫʿʝ ʫ 

ʟʘʿʝʜʥʠʯʢʠʤ ʘʢʪʠʚʥʦʩʪʠʤʘ ʥʘ ʢʦʥʩʪʨʫʢʪʠʚʘʥ, ʦʜʛʦʚʦʨʘʥ ʠ ʢʨʝʘʪʠʚʘʥ ʥʘʯʠʥ ʘʬʠʨʤʠʰʫ˂ʠ 

ʜʫʭ ʤʝʹʫʩʦʙʥʦʛ ʧʦʰʪʦʚʘˁʘ, ʨʘʚʥʦʧʨʘʚʥʦʩʪʠ, ʩʦʣʠʜʘʨʥʦʩʪʠ ʠ ʩʘʨʘʜˁʝ. ɸʢʪʠʚʥʦ, 

ʘʨʛʫʤʝʥʪʦʚʘʥʦ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʜʦʧʨʠʥʦʩʠ ʨʘʜʫ ʛʨʫʧʝ ʫ ʩʚʠʤ ʬʘʟʘʤʘ ʛʨʫʧʥʦʛ ʨʘʜʘ: 

ʬʦʨʤʠʨʘˁʝ ʛʨʫʧʝ, ʬʦʨʤʫʣʠʩʘˁʝ ʟʘʿʝʜʥʠʯʢʠʭ ʮʠˀʝʚʘ, ʫʩʘʛʣʘʰʘʚʘˁʝ ʫ ʚʝʟʠ ʩʘ ʧʨʘʚʠʣʠʤʘ 

ʟʘʿʝʜʥʠʯʢʦʛ ʨʘʜʘ, ʬʦʨʤʫʣʠʩʘˁʝ ʦʧʪʠʤʘʣʥʦʛ ʥʘʯʠʥʘ ʟʘ ʦʩʪʚʘʨʝˁʝ ʟʘʿʝʜʥʠʯʢʠʭ ʮʠˀʝʚʘ ʥʘ 

ʦʩʥʦʚʫ ʢʨʠʪʠʯʢʦʛ ʨʘʟʤʘʪʨʘˁʘ ʨʘʟʣʠʯʠʪʠʭ ʧʨʝʜʣʦʛʘ, ʧʦʜʝʣʘ ʫʣʦʛʘ ʠ ʜʫʞʥʦʩʪʠ, ʧʨʝʫʟʠʤʘˁʝ 

ʦʜʛʦʚʦʨʥʦʩʪʠ ʟʘ ʦʜʨʝʹʝʥʝ ʘʢʪʠʚʥʦʩʪʠ, ʥʘʜʛʣʝʜʘˁʝ ʟʘʿʝʜʥʠʯʢʦʛ ʨʘʜʘ ʠ ʫʩʢʣʘʹʠʚʘˁʝ 

ʧʦʩʪʠʛʥʫʪʠʭ ʜʦʛʦʚʦʨʘ ʩʘ ʥʦʚʠʤ ʠʩʢʫʩʪʚʠʤʘ ʠ ʩʘʟʥʘˁʠʤʘ ʜʦ ʢʦʿʠʭ ʩʝ ʜʦʣʘʟʠ ʪʦʢʦʤ 

ʟʘʿʝʜʥʠʯʢʦʛ ʨʘʜʘ ʠ ʩʘʨʘʜˁʝ. ʋ ʧʨʦʮʝʩʫ ʜʦʛʦʚʘʨʘˁʘ ʫʤʝ ʜʘ ʠʟʨʘʟʠ ʩʚʦʿʘ ʦʩʝ˂ʘˁʘ, ʫʚʝʨʝˁʘ, 

ʩʪʘʚʦʚʝ ʠ ʧʨʝʜʣʦʛʝ. ʇʦʜʨʞʘʚʘ ʜʨʫʛʝ ʜʘ ʠʟʨʘʟʝ ʩʚʦʿʝ ʧʦʛʣʝʜʝ, ʧʨʠʭʚʘʪʘ ʜʘ ʩʫ ʨʘʟʣʠʢʝ ʫ 

ʧʦʛʣʝʜʠʤʘ ʧʨʝʜʥʦʩʪ ʛʨʫʧʥʦʛ ʨʘʜʘ ʠ ʧʦʰʪʫʿʝ ʜʨʫʛʝ ʢʦʿʠ ʠʤʘʿʫ ʜʨʫʛʘʯʠʿʝ ʧʦʛʣʝʜʝ. ʋ 

ʩʘʨʘʜˁʠ ʩʘ ʜʨʫʛʠʤʘ ʟʘʣʘʞʝ ʩʝ ʜʘ ʩʝ ʦʜʣʫʢʝ ʜʦʥʦʩʝ ʟʘʿʝʜʥʠʯʢʠ ʥʘ ʦʩʥʦʚʫ ʘʨʛʫʤʝʥʘʪʘ ʠ 

ʧʨʠʭʚʘ˂ʝʥʠʭ ʧʨʘʚʠʣʘ ʟʘʿʝʜʥʠʯʢʦʛ ʨʘʜʘ. 

¶ ʂʦʥʩʪʨʫʢʪʠʚʥʦ, ʘʨʛʫʤʝʥʪʦʚʘʥʦ ʠ ʢʨʝʘʪʠʚʥʦ ʜʦʧʨʠʥʦʩʠ ʨʘʜʫ ʛʨʫʧʝ, ʫʩʘʛʣʘʰʘʚʘˁʫ ʠ 

ʦʩʪʚʘʨʝˁʫ ʟʘʿʝʜʥʠʯʢʠʭ ʮʠˀʝʚʘ. 

¶ ɼʦʧʨʠʥʦʩʠ ʧʦʩʪʠʟʘˁʫ ʜʦʛʦʚʦʨʘ ʦ ʧʨʘʚʠʣʠʤʘ ʟʘʿʝʜʥʠʯʢʦʛ ʨʘʜʘ ʠ ʧʨʠʜʨʞʘʚʘ ʠʭ ʩʝ 

ʪʦʢʦʤ ʟʘʿʝʜʥʠʯʢʦʛ ʨʘʜʘ. 

¶ ɸʢʪʠʚʥʦ ʩʣʫʰʘ ʠ ʧʦʩʪʘʚˀʘ ʨʝʣʝʚʘʥʪʥʘ ʧʠʪʘˁʘ ʧʦʰʪʫʿʫ˂ʠ ʩʘʛʦʚʦʨʥʠʢʝ ʠ ʩʘʨʘʜʥʠʢʝ, 

ʘ ʜʠʩʢʫʩʠʿʫ ʟʘʩʥʠʚʘ ʥʘ ʘʨʛʫʤʝʥʪʠʤʘ. 

¶ ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʜʦʧʨʠʥʦʩʠ ʨʝʰʘʚʘˁʫ ʨʘʟʣʠʢʘ ʫ ʤʠʰˀʝˁʫ ʠ ʩʪʘʚʦʚʠʤʘ ʠ ʧʨʠ ʪʦʤʝ 

ʧʦʰʪʫʿʝ ʜʨʫʛʝ ʢʘʦ ʨʘʚʥʦʧʨʘʚʥʝ ʯʣʘʥʦʚʝ ʛʨʫʧʝ. 

¶ ɸʥʛʘʞʫʿʝ ʩʝ ʫ ʨʝʘʣʠʟʘʮʠʿʠ ʧʨʝʫʟʝʪʠʭ ʦʙʘʚʝʟʘ ʫ ʦʢʚʠʨʫ ʛʨʫʧʥʦʛ ʨʘʜʘ ʥʘ ʦʜʛʦʚʦʨʘʥ, 

ʠʩʪʨʘʿʘʥ ʠ ʢʨʝʘʪʠʚʘʥ ʥʘʯʠʥ. 

¶ ʋʯʝʩʪʚʫʿʝ ʫ ʢʨʠʪʠʯʢʦʤ, ʘʨʛʫʤʝʥʪʦʚʘʥʦʤ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦʤ ʧʨʝʠʩʧʠʪʠʚʘˁʫ ʨʘʜʘ 

ʛʨʫʧʝ ʠ ʜʦʧʨʠʥʦʩʠ ʫʥʘʧʨʝʹʝˁʫ ʨʘʜʘ ʛʨʫʧʝ. 
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ʆʜʛʦʚʦʨʥʦ ʫʯʝʰ˂ʝ ʫ ʜʝʤʦʢʨʘʪʩʢʦʤ ʜʨʫʰʪʚʫ 

 

ʋʯʝʥʠʢ ʿʝ ʩʧʦʩʦʙʘʥ ʜʘ ʘʢʪʠʚʥʦ, ʢʦʤʧʝʪʝʥʪʥʦ, ʢʨʠʪʠʯʢʠ ʠ ʦʜʛʦʚʦʨʥʦ ʫʯʝʩʪʚʫʿʝ ʫ ʞʠʚʦʪʫ 

ʰʢʦʣʝ, ʟʘʿʝʜʥʠʮʘ ʢʦʿʠʤʘ ʧʨʠʧʘʜʘ, ʢʘʦ ʠ ʫ ʰʠʨʝʤ ʜʝʤʦʢʨʘʪʩʢʦʤ ʜʨʫʰʪʚʫ, ʨʫʢʦʚʦʜʝ˂ʠ ʩʝ 

ʧʨʘʚʠʤʘ ʠ ʦʜʛʦʚʦʨʥʦʩʪʠʤʘ ʢʦʿʝ ʠʤʘ ʢʘʦ ʧʨʠʧʘʜʥʠʢ ʟʘʿʝʜʥʠʮʝ ʠ ʢʘʦ ʛʨʘʹʘʥʠʥ. ʇʨʠʭʚʘʪʘ ʠ 

ʧʦʰʪʫʿʝ ʜʨʫʛʝ ʢʘʦ ʘʫʪʦʥʦʤʥʝ ʠ ʿʝʜʥʘʢʦ ʚʨʝʜʥʝ ʦʩʦʙʝ. ʉʚʦʿʠʤ ʘʢʪʠʚʥʦʩʪʠʤʘ ʫ ʟʘʿʝʜʥʠʮʠ 

ʜʦʧʨʠʥʦʩʠ ʟʘʰʪʠʪʠ ʠ ʥʝʛʦʚʘˁʫ ˀʫʜʩʢʠʭ ʠ ʤʘˁʠʥʩʢʠʭ ʧʨʘʚʘ, ʭʫʤʘʥʠʩʪʠʯʢʠʭ ʚʨʝʜʥʦʩʪʠ ʠ 

ʦʩʥʦʚʥʠʭ ʜʝʤʦʢʨʘʪʩʢʠʭ ʚʨʝʜʥʦʩʪʠ ʠ ʧʨʠʥʮʠʧʘ. ʂʦʨʠʩʪʠ ʧʨʘʚʦ ʠʟʙʦʨʘ ʢʫʣʪʫʨʝ, ʩʫʙʢʫʣʪʫʨʝ 

ʠ ʪʨʘʜʠʮʠʿʝ ʢʦʿʝ ˂ʝ ʥʝʛʦʚʘʪʠ ʠ ʘʬʠʨʤʠʩʘʪʠ, ʧʦʰʪʫʿʫ˂ʠ ʧʨʘʚʦ ʜʨʫʛʠʭ ʜʘ ʥʝʛʫʿʫ ʠ 

ʘʬʠʨʤʠʰʫ ʜʨʫʛʘʯʠʿʝ ʢʫʣʪʫʨʝ, ʩʫʙʢʫʣʪʫʨʝ ʠ ʪʨʘʜʠʮʠʿʝ. ʇʦʰʪʫʿʝ ʨʘʚʥʦʧʨʘʚʥʦʩʪ ʨʘʟʣʠʯʠʪʠʭ 

ʟʘʿʝʜʥʠʮʘ ʠ ˁʠʭʦʚʠʭ ʪʨʘʜʠʮʠʿʘ ʠ ʠʜʝʥʪʠʪʝʪʘ. ʇʦʩʝʙʥʦ ʚʦʜʠ ʨʘʯʫʥʘ ʦ ʤʦʛʫ˂ʦʿ 

ʤʘʨʛʠʥʘʣʠʟʘʮʠʿʠ ʠʣʠ ʜʠʩʢʨʠʤʠʥʘʮʠʿʠ ʩʚʦʿʝ ʠʣʠ ʜʨʫʛʠʭ ʟʘʿʝʜʥʠʮʘ ʠ ʘʢʪʠʚʥʦ ʠʟʨʘʞʘʚʘ 

ʩʦʣʠʜʘʨʥʦʩʪ ʩʘ ʦʥʠʤʘ ʢʦʿʠ ʩʫ ʜʠʩʢʨʠʤʠʥʠʩʘʥʠ ʠʣʠ ʤʘʨʛʠʥʘʣʠʟʦʚʘʥʠ. ʋʤʝ ʜʘ ʩʝ ʫʜʨʫʞʫʿʝ 

ʩʘ ʜʨʫʛʠʤʘ ʢʘʢʦ ʙʠ ʘʥʛʘʞʦʚʘʥʦ, ʪʦʣʝʨʘʥʪʥʦ, ʘʨʛʫʤʝʥʪʦʚʘʥʦ ʠ ʢʨʠʪʠʯʢʠ ʟʘʩʪʫʧʘʣʠ 

ʦʜʨʝʹʝʥʝ ʩʪʘʚʦʚʝ, ʠʥʪʝʨʝʩʝ ʠ ʧʦʣʠʪʠʢʝ ʧʦʰʪʫʿʫ˂ʠ ʧʨʘʚʘ ʦʥʠʭ ʢʦʿʠ ʟʘʩʪʫʧʘʿʫ 

ʩʫʧʨʦʪʩʪʘʚˀʝʥʝ ʠʥʠʮʠʿʘʪʠʚʝ, ʢʘʦ ʠ ʧʨʘʚʠʣʘ ʠ ʧʨʦʮʝʜʫʨʝ ʟʘ ʜʦʥʦʰʝˁʝ ʦʜʣʫʢʘ. 

¶ ɸʢʪʠʚʥʦ ʫʯʝʩʪʚʫʿʝ ʫ ʞʠʚʦʪʫ ʰʢʦʣʝ ʠ ʟʘʿʝʜʥʠʮʝ ʪʘʢʦ ʰʪʦ ʧʦʰʪʫʿʝ ʜʨʫʛʝ ʫʯʝʩʥʠʢʝ 

ʢʘʦ ʿʝʜʥʘʢʦ ʚʨʝʜʥʝ ʘʫʪʦʥʦʤʥʝ ʦʩʦʙʝ ʠ ˁʠʭʦʚʘ ˀʫʜʩʢʘ ʠ ʤʘˁʠʥʩʢʘ ʧʨʘʚʘ ʠ ʪʘʢʦ ʰʪʦ 

ʩʝ ʩʫʧʨʦʪʩʪʘʚˀʘ ʨʘʟʣʠʯʠʪʠʤ ʬʦʨʤʘʤʘ ʥʘʩʠˀʘ ʠ ʜʠʩʢʨʠʤʠʥʘʮʠʿʝ. 

¶ ʉʚʦʿʠʤ ʘʢʪʠʚʥʦʩʪʠʤʘ ʫ ʰʢʦʣʠ ʠ ʟʘʿʝʜʥʠʮʠ ʘʬʠʨʤʠʰʝ ʜʫʭ ʪʦʣʝʨʘʥʮʠʿʝ, 

ʨʘʚʥʦʧʨʘʚʥʦʩʪʠ ʠ ʜʠʿʘʣʦʛʘ. 

¶ ʂʨʠʪʠʯʢʠ ʠ ʘʨʛʫʤʝʥʪʦʚʘʥʦ ʫʯʝʩʪʚʫʿʝ ʫ ʨʘʟʤʘʪʨʘˁʫ ʦʪʚʦʨʝʥʠʭ ʧʠʪʘˁʘ ʟʘ ʢʦʿʘ ʿʝ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥ ʧʦʰʪʫʿʫ˂ʠ ʨʘʟʣʠʢʝ ʫ ʤʠʰˀʝˁʫ ʠ ʠʥʪʝʨʝʩʠʤʘ ʠ ʜʘʿʝ ʣʠʯʥʠ ʜʦʧʨʠʥʦʩ 

ʧʦʩʪʠʟʘˁʫ ʜʦʛʦʚʦʨʘ. 

¶ ʀʤʘ ʦʩʝ˂ʘˁʝ ʧʨʠʧʘʜʥʦʩʪʠ ʦʜʨʝʹʝʥʠʤ ʢʫʣʪʫʨʥʠʤ ʟʘʿʝʜʥʠʮʘʤʘ, ʣʦʢʘʣʥʦʿ ʟʘʿʝʜʥʠʮʠ, 

ʨʝʛʠʦʥʫ ʫ ʢʦʿʝʤ ʞʠʚʠ, ʰʠʨʝʤ ʜʨʫʰʪʚʫ, ʜʨʞʘʚʠ ʉʨʙʠʿʠ ʠ ʤʝʹʫʥʘʨʦʜʥʠʤ 

ʦʨʛʘʥʠʟʘʮʠʿʘʤʘ ʫ ʢʦʿʝ ʿʝ ʉʨʙʠʿʘ ʫʢˀʫʯʝʥʘ. 

¶ ʀʟʨʘʞʘʚʘ ʥʘ ʘʬʠʨʤʘʪʠʚʘʥ ʥʘʯʠʥ ʩʚʦʿ ʠʜʝʥʪʠʪʝʪ ʠ ʧʦʰʪʫʿʝ ʜʨʫʛʘʯʠʿʝ ʢʫʣʪʫʨʝ ʠ 

ʪʨʘʜʠʮʠʿʝ ʠ ʪʘʢʦ ʜʦʧʨʠʥʦʩʠ ʜʫʭʫ ʠʥʪʝʨʢʫʣʪʫʨʘʣʥʦʩʪʠ. 

¶ ʅʘ ʠʟʙʦʨʠʤʘ ʫʤʝ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʟʘ ʧʦʣʠʪʠʯʢʝ ʠʜʝʿʝ ʠ ʧʨʦʛʨʘʤʝ ʟʘ ʢʦʿʝ ʩʤʘʪʨʘ ʜʘ ʥʘ 

ʥʘʿʙʦˀʠ ʥʘʯʠʥ ʜʦʧʨʠʥʦʩʝ ʦʩʪʚʘʨʝˁʫ ʣʠʯʥʝ ʠ ʜʨʫʰʪʚʝʥʝ ʜʦʙʠʪʠ ʠ ʧʦʰʪʫʿʝ ʧʨʘʚʦ 

ʜʨʫʛʠʭ ʥʘ ʜʨʫʛʘʯʠʿʝ ʦʧʨʝʜʝˀʝˁʝ. 

¶ ɿʘʣʘʞʝ ʩʝ ʟʘ ʩʦʣʠʜʘʨʥʦʩʪ ʠ ʫʯʝʩʪʚʫʿʝ ʫ ʭʫʤʘʥʠʪʘʨʥʠʤ ʘʢʪʠʚʥʦʩʪʠʤʘ. 
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ʆʜʛʦʚʦʨʘʥ ʦʜʥʦʩ ʧʨʝʤʘ ʟʜʨʘʚˀʫ 

 

ʋʯʝʥʠʢ ʧʨʠʢʫʧˀʘ ʠʥʬʦʨʤʘʮʠʿʝ ʦ ʪʝʤʘʤʘ ʫ ʚʝʟʠ ʩʘ ʨʠʟʠʮʠʤʘ, ʦʯʫʚʘˁʝʤ ʠ ʫʥʘʧʨʝʹʝˁʝʤ 

ʧʩʠʭʦʬʠʟʠʯʢʦʛ ʟʜʨʘʚˀʘ. ʇʨʦʩʫʹʫʿʝ ʨʝʣʝʚʘʥʪʥʝ ʦʢʦʣʥʦʩʪʠ ʠ, ʧʦ ʧʦʪʨʝʙʠ, ʜʦʥʦʩʠ ʦʜʣʫʢʝ 

ʠ/ʠʣʠ ʩʝ ʫʢˀʫʯʫʿʝ ʫ ʘʢʪʠʚʥʦʩʪʠ ʟʥʘʯʘʿʥʝ ʟʘ ʧʨʝʚʝʥʮʠʿʫ ʙʦʣʝʩʪʠ ʠ ʦʯʫʚʘˁʝ ʟʜʨʘʚˀʘ. 

ʉʚʝʩʪʘʥ ʿʝ ʩʚʠʭ ʜʠʤʝʥʟʠʿʘ ʟʜʨʘʚˀʘ (ʬʠʟʠʯʢʦ, ʤʝʥʪʘʣʥʦ, ʩʦʮʠʿʘʣʥʦ, ʝʤʦʮʠʦʥʘʣʥʦ ʟʜʨʘʚˀʝ). 

ʇʦʟʥʘʿʝ ʬʘʢʪʦʨʝ ʢʦʿʠ ʜʦʧʨʠʥʦʩʝ ʟʜʨʘʚˀʫ ʠʣʠ ʛʘ ʫʛʨʦʞʘʚʘʿʫ ʠ ʠʤʧʣʠʢʘʮʠʿʘ ˁʠʭʦʚʦʛ 

ʜʝʣʦʚʘˁʘ ʧʦ ʧʦʿʝʜʠʥʮʘ, ʛʨʫʧʫ ʠʣʠ ʟʘʿʝʜʥʠʮʫ. ʉʚʦʿʠʤ ʧʦʥʘʰʘˁʝʤ, ʢʘʦ ʧʦʿʝʜʠʥʘʮ ʠ ʜʝʦ 

ʨʘʟʣʠʯʠʪʠʭ ʛʨʫʧʘ ʠ ʟʘʿʝʜʥʠʮʘ, ʧʨʦʤʦʚʠʰʝ ʟʜʨʘʚˀʝ, ʟʘʰʪʠʪʫ ʟʜʨʘʚˀʘ ʠ ʟʜʨʘʚʝ ʩʪʠʣʦʚʝ 

ʞʠʚʦʪʘ. 

¶ ʇʦʟʥʘʿʝ ʦʩʥʦʚʥʝ ʩʘʩʪʦʿʢʝ ʭʨʘʥʝ ʠ ʧʨʦʤʝʥʝ ʢʦʿʝ ʫʪʠʯʫ ʥʘ ˁʝʥ ʢʚʘʣʠʪʝʪ; ʨʘʟʫʤʝ 

ʟʥʘʯʘʿ ʧʨʘʚʠʣʥʝ ʠʩʭʨʘʥʝ ʠ ʘʜʝʢʚʘʪʥʝ ʧʨʝʨʘʜʝ ʭʨʘʥʝ ʟʘ ʦʯʫʚʘˁʝ ʟʜʨʘʚˀʘ. 

¶ ʇʦʟʥʘʿʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʦʩʥʦʚʥʠʭ ʟʘʨʘʟʥʠʭ ʙʦʣʝʩʪʠ, ˁʠʭʦʚʝ ʠʟʘʟʠʚʘʯʝ ʠ ʤʝʨʝ 

ʧʨʝʚʝʥʮʠʿʝ. 

¶ ʈʘʟʫʤʝ ʟʥʘʯʘʿ ʣʝʢʦʚʘ ʠ ʧʨʘʚʠʣʥʦʛ ʥʘʯʠʥʘ ˁʠʭʦʚʝ ʫʧʦʪʨʝʙʝ ʟʘ ʦʯʫʚʘˁʝ ʟʜʨʘʚˀʘ. 

¶ ʇʦʟʥʘʿʝ ʤʦʛʫ˂ʝ ʧʦʩʣʝʜʠʮʝ ʢʦʨʠʰ˂ʝˁʘ ʥʠʢʦʪʠʥʘ, ʘʣʢʦʭʦʣʘ ʠ ʜʨʫʛʠʭ ʧʩʠʭʦʘʢʪʠʚʥʠʭ 

ʩʫʧʩʪʘʥʮʠ. 

¶ ɹʠʨʘ ʩʪʠʣ ʞʠʚʦʪʘ ʠʤʘʿʫ˂ʠ ʥʘ ʫʤʫ ʜʦʙʨʝ ʩʪʨʘʥʝ ʠ ʨʠʟʠʢʝ ʪʦʛ ʠʟʙʦʨʘ (ʥʧʨ. ʘʢʪʠʚʥʦ 

ʙʘʚˀʝˁʝ ʩʧʦʨʪʦʤ, ʚʝʛʝʪʘʨʠʿʘʥʩʢʘ ʠʩʭʨʘʥʘ). 

¶ ʋʤʝ ʜʘ ʧʨʫʞʠ ʧʨʚʫ ʧʦʤʦ˂. 

 

ʆʜʛʦʚʦʨʘʥ ʦʜʥʦʩ ʧʨʝʤʘ ʦʢʦʣʠʥʠ 

 

ʆʜʛʦʚʦʨʘʥ ʦʜʥʦʩ ʧʨʝʤʘ ʦʢʦʣʠʥʠ ʧʦʜʨʘʟʫʤʝʚʘ ʧʦʟʥʘʚʘˁʝ ʠ ʥʝʧʦʩʨʝʜʘʥ ʜʦʞʠʚˀʘʿ ʧʨʠʨʦʜʝ; 

ʫʚʠʹʘˁʝ ʟʥʘʯʘʿʘ ʢʦʿʠ ʧʨʠʨʦʜʘ ʠʤʘ ʟʘ ʦʜʨʞʘʚʘˁʝ ʞʠʚʦʪʘ ʥʘ ɿʝʤˀʠ; ʨʘʟʫʤʝʚʘˁʝ 

ʤʝʹʫʟʘʚʠʩʥʦʩʪʠ ʞʠʚʦʛ ʩʚʝʪʘ, ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʘ ʠ ʢʣʠʤʘʪʩʢʠʭ ʫʩʣʦʚʘ ʟʘ ʦʜʨʞʘˁʝ ʞʠʚʦʪʘ; 

ʦʯʫʚʘˁʝ ˁʝʛʦʚʝ ʨʘʟʥʦʚʨʩʥʦʩʪʠ, ʝʢʦʣʦʰʢʠʭ ʩʪʘʥʠʰʪʘ ʠ ʢʣʠʤʘʪʩʢʠʭ ʫʩʣʦʚʘ; ʘʢʪʠʚʥʦ 

ʫʯʝʩʪʚʦʚʘˁʝ ʫ ʥʝʛʦʚʘˁʫ ʟʜʨʘʚʠʭ ʟʘʿʝʜʥʠʮʘ. ʋʯʝʥʠʢ ʧʦʟʥʘʿʝ ʢʘʢʦ ˀʫʜʩʢʝ ʘʢʪʠʚʥʦʩʪʠ ʤʦʛʫ 

ʜʘ ʫʥʘʧʨʝʜʝ ʠʣʠ ʫʛʨʦʟʝ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʠ ʦʜʨʞʠʚ ʨʘʟʚʦʿ. ʉʧʨʝʤʘʥ ʿʝ ʜʘ ʩʝ ʫʢˀʫʯʠ ʫ 

ʘʢʪʠʚʥʦʩʪʠ ʫʩʤʝʨʝʥʝ ʢʘ ʦʯʫʚʘˁʫ ʦʢʨʫʞʝˁʘ ʫ ʢʦʿʝʤ ʞʠʚʠ, ʨʘʜʠ ʠ ʫʯʠ. 

¶ ʈʘʟʫʤʝ ʢʦʥʮʝʧʪ ʟʜʨʘʚʦʛ ʠ ʙʝʟʙʝʜʥʦʛ ʦʢʨʫʞʝˁʘ (ʚʦʜʘ, ʚʘʟʜʫʭ, ʟʝʤˀʠʰʪʝ) ʟʘ ʞʠʚʦʪ 

ˀʫʜʠ ʠ ʩʧʨʝʤʘʥ ʿʝ ʜʘ ʩʝ ʘʢʪʠʚʥʦ ʘʥʛʘʞʫʿʝ ʫ ʟʘʰʪʠʪʠ ʠ ʫʥʘʧʨʝʹʝˁʫ ʢʚʘʣʠʪʝʪʘ 

ʞʠʚʦʪʘ ʫ ʟʘʿʝʜʥʠʮʠ. 
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¶ ʇʦʢʘʟʫʿʝ ʨʘʟʫʤʝʚʘˁʝ ʠ ʩʧʨʝʤʥʦʩʪ ʟʘ ʘʥʛʘʞʦʚʘˁʝ ʫ ʟʘʰʪʠʪʠ ʧʨʠʨʦʜʝ ʠ ʫʧʨʘʚˀʘˁʫ 

ʨʝʩʫʨʩʠʤʘ ʪaʢo ʜa ʩe ʥe ʫʛʨoʞaʚa ʤoʛʫ˂ʥoʩʪ ʙʫʜʫ˂ʠʭ ʛeʥeʨaʮʠja ʜa ʟaʜoʚo eˀ ʩʚoje 

ʧoʪʨeʙe. 

¶ ʇʨʦʮʝˁʫʿʝ ʨʠʟʠʢʝ ʠ ʢʦʨʠʩʪʠ ʦʜ ʫʧʦʪʨʝʙʝ ʥʝʢʠʭ ʩʫʧʩʪʘʥʮʠ ʧʦ ʦʢʦʣʠʥʫ ʠ ʟʜʨʘʚˀʝ 

ˀʫʜʠ ʠ ʦʜʛʦʚʦʨʥʦ ʧʦʩʪʫʧʘ ʩʘ ˁʠʤʘ (ʧʨʘʚʠʣʥʦ ʠʭ ʩʢʣʘʜʠʰʪʠ ʠ ʦʜʣʘʞʝ ʦʪʧʘʜ). 

¶ ʇʦʟʥʘʿʝ ʬʘʢʪʦʨʝ ʢʦʿʠ ʫʪʠʯʫ ʥʘ ʟʘʛʘʹʝˁʝ ʟʝʤˀʠʰʪʘ, ʚʦʜʝ ʠ ʚʘʟʜʫʭʘ, ʨʘʟʫʤʝ ʠ 

ʧʨʝʜʚʠʹʘ ʧʦʩʣʝʜʠʮʝ ˁʠʭʦʚʝ ʫʧʦʪʨʝʙʝ. 

¶ ʋʚʠʹʘ ʧʨʝʜʥʦʩʪʠ ʠ ʥʝʜʦʩʪʘʪʢʝ ʢʦʨʠʰ˂ʝˁʘ ʨʘʟʣʠʯʠʪʠʭ ʠʟʚʦʨʘ ʝʥʝʨʛʠʿʝ. 

¶ ʈʘʟʫʤʝ ʟʥʘʯʘʿ ʠ ʢʦʨʠʩʪʠ ʤʦʛʫ˂ʥʦʩʪʠ ʨʝʮʠʢʣʠʨʘˁʘ. 

 

ɽʩʪʝʪʠʯʢʘ ʢʦʤʧʝʪʝʥʮʠʿʘ 

 

ʋʯʝʥʠʢ ʿʝ ʫʧʦʟʥʘʪ ʩʘ ʢʫʣʪʫʨʥʠʤ ʥʘʩʣʝʹʝʤ ˀʫʜʩʢʝ ʟʘʿʝʜʥʠʮʝ, ʠʤʘ ʩʚʝʩʪ ʦ ʚʨʝʜʥʦʩʪʠ 

ʫʤʝʪʥʠʯʢʠʭ ʠ ʢʫʣʪʫʨʥʠʭ ʜʝʣʘ ʠ ˁʠʭʦʚʦʛ ʟʥʘʯʘʿʘ ʟʘ ʨʘʟʚʦʿ ʜʨʫʰʪʚʘ. ɽʩʪʝʪʠʯʢʘ 

ʢʦʤʧʝʪʝʥʮʠʿʘ ʠʜʝ ʢʦʨʘʢ ʜʘˀʝ ʦʜ ʪʦʛʘ, ʢʘ ʧʨʝʧʦʟʥʘʚʘˁʫ ʤʝʹʫʧʦʚʝʟʘʥʦʩʪʠ ʨʘʟʣʠʯʠʪʠʭ 

ʬʦʨʤʠ ʠ ʩʨʝʜʩʪʘʚʘ ʫʤʝʪʥʠʯʢʦʛ ʠʟʨʘʞʘʚʘˁʘ. ʉʚʝʩʪʘʥ ʿʝ ʟʥʘʯʘʿʘ ʝʩʪʝʪʩʢʝ ʜʠʤʝʥʟʠʿʝ ʫ 

ʩʚʘʢʦʜʥʝʚʥʦʤ ʞʠʚʦʪʫ, ʠʤʘ ʢʨʠʪʠʯʢʠ ʦʜʥʦʩ ʧʨʝʤʘ ʫʧʦʪʨʝʙʠ ʠ ʟʣʦʫʧʦʪʨʝʙʠ ʝʩʪʝʪʠʢʝ. 

ʋʯʝʥʠʢ ʩʝ ʦʩʧʦʩʦʙˀʘʚʘ ʜʘ ʠʩʢʘʟʫʿʝ ʦʧʘʞʘˁʘ, ʦʩʝ˂ʘˁʘ ʠ ʠʜʝʿʝ ʫ ʚʝʟʠ ʩʘ ʫʤʝʪʥʠʯʢʠʤ 

ʠʟʨʘʟʠʤʘ ʫ ʨʘʟʣʠʯʠʪʠʤ ʤʝʜʠʿʠʤʘ, ʜʘ ʢʫʣʪʠʚʠʰʝ ʢʫʣʪʫʨʥʝ ʥʘʚʠʢʝ, ʜʘ ʠʟʛʨʘʹʫʿʝ ʘʫʪʦʥʦʤʥʝ 

ʝʩʪʝʪʩʢʝ ʢʨʠʪʝʨʠʿʫʤʝ ʠ ʧʨʝʬʝʨʝʥʮʠʿʝ ʠ ʩʫʜʠ ʫ ʩʢʘʜʫ ʩ ˁʠʤʘ. 

¶ ʇʦʟʠʪʠʚʥʦ ʚʨʝʜʥʫʿʝ ʜʦʧʨʠʥʦʩ ʢʫʣʪʫʨʝ ʠ ʫʤʝʪʥʦʩʪʠ ʨʘʟʚʦʿʫ ˀʫʜʩʢʝ ʟʘʿʝʜʥʠʮʝ; 

ʩʚʝʩʪʘʥ ʿʝ ʤʝʹʫʩʦʙʥʠʭ ʫʪʠʮʘʿʘ ʢʫʣʪʫʨʝ, ʥʘʫʢʝ, ʫʤʝʪʥʦʩʪʠ ʠ ʪʝʭʥʦʣʦʛʠʿʝ. 

¶ ʇʦʢʘʟʫʿʝ ʦʩʝʪˀʠʚʦʩʪ ʟʘ ʝʩʪʝʪʩʢʫ ʜʠʤʝʥʟʠʿʫ ʫ ʩʚʘʢʦʜʥʝʚʥʦʤ ʞʠʚʦʪʫ ʠ ʠʤʘ ʢʨʠʪʠʯʢʠ 

ʦʜʥʦʩ ʧʨʝʤʘ ʫʧʦʪʨʝʙʠ ʠ ʟʣʦʫʧʦʪʨʝʙʠ ʝʩʪʝʪʠʢʝ. 

¶ ʀʤʘ ʠʟʛʨʘʹʝʥʝ ʧʨʝʬʝʨʝʥʮʠʿʝ ʫʤʝʪʥʠʯʢʠʭ ʠ ʢʫʣʪʫʨʥʠʭ ʩʪʠʣʦʚʘ ʠ ʢʦʨʠʩʪʠ ʠʭ ʟʘ 

ʦʙʦʛʘ˂ʠʚʘˁʝ ʣʠʯʥʦʛ ʠʩʢʫʩʪʚʘ. 

¶ ʇʦʚʝʟʫʿʝ ʫʤʝʪʥʠʯʢʘ ʠ ʢʫʣʪʫʨʥʘ ʜʝʣʘ ʩʘ ʠʩʪʦʨʠʿʩʢʠʤ, ʜʨʫʰʪʚʝʥʠʤ ʠ ʛʝʦʛʨʘʬʩʢʠʤ 

ʢʦʥʪʝʢʩʪʦʤ ˁʠʭʦʚʦʛ ʥʘʩʪʘʥʢʘ. 

¶ ʋʤʝ ʜʘ ʘʥʘʣʠʟʠʨʘ ʠ ʢʨʠʪʠʯʢʠ ʚʨʝʜʥʫʿʝ ʫʤʝʪʥʠʯʢʘ ʜʝʣʘ ʢʦʿʘ ʩʫ ʧʨʝʜʩʪʘʚʥʠʮʠ 

ʨʘʟʣʠʯʠʪʠʭ ʩʪʠʣʦʚʘ ʠ ʝʧʦʭʘ, ʢʘʦ ʠ ʜʝʣʘ ʢʦʿʘ ʦʜʩʪʫʧʘʿʫ ʦʜ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʜʦʤʠʥʘʥʪʥʠʭ ʧʨʘʚʘʮʘ. 

¶ ɺʨʝʜʥʫʿʝ ʘʣʪʝʨʥʘʪʠʚʥʝ ʫʤʝʪʥʠʯʢʝ ʬʦʨʤʝ ʠ ʠʟʨʘʟʝ (ʩʫʙʢʫʣʪʫʨʥʘ ʜʝʣʘ). 
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ʇʨʝʜʫʟʠʤˀʠʚʦʩʪ ʠ ʧʨʝʜʫʟʝʪʥʠʯʢʘ ʢʦʤʧʝʪʝʥʮʠʿʘ 

 

ʂʨʦʟ ʦʙʨʘʟʦʚʘˁʝ ʟʘ ʧʨʝʜʫʟʝʪʥʠʰʪʚʦ, ʫʯʝʥʠʢ ʩʝ ʫʯʠ ʦʨʛʘʥʠʟʘʮʠʦʥʠʤ ʚʝʰʪʠʥʘʤʘ ʠ 

ʩʧʦʩʦʙʥʦʩʪʠʤʘ, ʫʢˀʫʯʫʿʫ˂ʠ ʨʘʟʣʠʯʠʪʝ ʠʥʪʝʨʧʝʨʩʦʥʘʣʥʝ ʚʝʰʪʠʥʝ, ʢʘʦ ʠ ʦʨʛʘʥʠʟʘʮʠʿʫ 

ʧʨʦʩʪʦʨʘ, ʫʧʨʘʚˀʘˁʝ ʚʨʝʤʝʥʦʤ ʠ ʥʦʚʮʝʤ. ʋʯʝʥʠʢ ʿʝ ʦʩʧʦʩʦʙˀʝʥ ʟʘ ʢʦʤʧʣʝʢʩʥʦ 

ʧʣʘʥʠʨʘˁʝ ʠ ʦʜʣʫʯʠʚʘˁʝ ʢʦʿʝ ʧʦʜʨʘʟʫʤʝʚʘ ʧʦʰʪʦʚʘˁʝ ʚʠʰʝ ʫʩʣʦʚʘ ʠʩʪʦʚʨʝʤʝʥʦ. ʋʤʝ ʜʘ 

ʦʩʤʠʰˀʘʚʘ ʧʨʦʿʝʢʪʝ ʫ ʩʢʣʘʜʫ ʩʘ ʫʥʘʧʨʝʜ ʧʦʩʪʘʚˀʝʥʠʤ ʟʘʭʪʝʚʠʤʘ. ɿʥʘ ʢʘʢʦ ʜʘ ʩʝ ʫʧʦʟʥʘ ʩʘ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʘʤʘ ʦʜʨʝʹʝʥʠʭ ʧʦʩʣʦʚʘ ʠ ʨʘʜʥʠʭ ʤʝʩʪʘ, ʩʧʨʝʤʘʥ ʿʝ ʥʘ ʚʦʣʦʥʪʝʨʩʢʦ 

ʘʥʛʘʞʦʚʘˁʝ ʠ ʢʦʨʠʰ˂ʝˁʝ ʨʘʟʣʠʯʠʪʠʭ ʤʦʛʫ˂ʥʦʩʪʠ ʟʘ ʩʪʠʮʘˁʝ ʨʘʜʥʦʛ ʠʩʢʫʩʪʚʘ. 

 

¶ ʋʯʝʥʠʢ ʨʘʟʫʤʝ ʚʘʞʥʦʩʪ ʣʠʯʥʝ ʘʢʪʠʚʘʮʠʿʝ ʠ ʧʦʢʘʟʫʿʝ ʠʥʠʮʠʿʘʪʠʚʫ ʫ ʫʧʦʟʥʘʚʘˁʫ ʩʘ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʘʤʘ ʪʨʞʠʰʪʘ ʨʘʜʘ (ʟʘʭʪʝʚʠ ʧʦʿʝʜʠʥʠʭ ʨʘʜʥʠʭ ʤʝʩʪʘ, ʥʘʯʠʥ 

ʬʫʥʢʮʠʦʥʠʩʘˁʘ ʠʥʩʪʠʪʫʮʠʿʘ, ʧʦʟʠʮʠʦʥʠʨʘˁʝ ʫ ʩʚʝʪʫ ʙʠʟʥʠʩʘ). 

¶ ʈʘʟʫʤʝ ʧʨʠʥʮʠʧʝ ʬʫʥʢʮʠʦʥʠʩʘˁʘ ʪʨʞʠʰʪʘ ʨʘʜʘ ʠ ʩʭʚʘʪʘ ʥʝʦʧʭʦʜʥʦʩʪ ʩʪʘʣʥʦʛ 

ʫʩʘʚʨʰʘʚʘˁʘ ʫ ʩʢʣʘʜʫ ʩʘ ʨʘʟʚʦʿʝʤ ʪʨʞʠʰʪʘ ʠ ʟʘʭʪʝʚʠʤʘ ʧʦʩʣʦʜʘʚʘʮʘ. 

¶ ʋʤʝ ʜʘ ʠʜʝʥʪʠʬʠʢʫʿʝ ʠ ʘʜʝʢʚʘʪʥʦ ʧʨʝʜʩʪʘʚʠ ʩʚʦʿʝ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʚʝʰʪʠʥʝ (Ăʿʘʢʝ 

ʩʪʨʘʥʝñ); ʫʤʝ ʜʘ ʥʘʧʠʰʝ CV ʠ ʤʦʪʠʚʘʮʠʦʥʦ ʧʠʩʤʦ. 

¶ ʋʤʝ ʜʘ ʠʩʢʘʞʝ ʠ ʟʘʩʪʫʧʘ ʩʚʦʿʝ ʠʜʝʿʝ, ʠ ʜʘ ʫʪʠʯʝ ʥʘ ʜʨʫʛʝ, ʢʨʦʟ ʨʘʟʚʦʿ ʚʝʰʪʠʥʝ 

ʿʘʚʥʦʛ ʛʦʚʦʨʘ, ʧʨʝʛʦʚʘʨʘˁʘ ʠ ʨʝʰʘʚʘˁʘ ʢʦʥʬʣʠʢʘʪʘ. 

¶ ʀʤʘ ʩʧʦʩʦʙʥʦʩʪ ʧʦʩʪʘʚˀʘˁʘ ʘʜʝʢʚʘʪʥʠʭ ʠ ʨʝʘʣʥʠʭ ʮʠˀʝʚʘ ʧʨʦʮʝˁʫʿʫ˂ʠ ʠ 

ʧʨʠʭʚʘʪʘʿʫ˂ʠ ʨʠʟʠʢʝ; ʧʣʘʥʠʨʘ ʨʝʩʫʨʩʝ ʠ ʫʧʨʘʚˀʘ ˁʠʤʘ (ʟʥʘˁʘ ʠ ʚʝʰʪʠʥʝ, ʚʨʝʤʝ, 

ʥʦʚʘʮ, ʪʝʭʥʦʣʦʛʠʿʝ ʠ ʜʨʫʛʠ ʨʝʩʫʨʩʠ) ʠ ʫʩʨʝʜʩʨʝʹʝʥ ʿʝ ʥʘ ʧʦʩʪʠʟʘˁʝ ʮʠˀʝʚʘ. 

¶ ɿʥʘ ʜʘ ʢʦʤʫʥʠʮʠʨʘ ʩ ʧʦʩʣʦʜʘʚʮʠʤʘ; ʫʤʝ ʜʘ ʧʨʝʛʦʚʘʨʘ; ʩʧʨʝʤʘʥ ʿʝ ʜʘ ʦʙʘʚˀʘ ʧʨʘʢʩʫ 

ʠ ʚʦʣʦʥʪʠʨʘ ʧʦʰʪʫʿʫ˂ʠ ʜʦʛʦʚʦʨʝ. 
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6.2. ʇʨʠʣʦʛ 2-2: ʆʙʨʘʟʦʚʥʠ ʩʪʘʥʜʘʨʜʠ ʟʘ ʢʨʘʿ ʦʙʘʚʝʟʥʦʛ ʦʙʨʘʟʦʚʘˁʘ ʟʘ 

ʥʘʩʪʘʚʥʠ ʧʨʝʜʤʝʪ ʌʠʟʠʢʘ 

ʆʙʨʘʟʦʚʥʠ ʩʪʘʥʜʘʨʜʠ ʟʘ ʧʨʝʜʤʝʪ ʌʠʟʠʢʘ  ʜʝʬʠʥʠʩʘʥʠ ʩʫ ʟʘ ʩʣʝʜʝ˂ʝ ʦʙʣʘʩʪʠ: 

1. ʉʀʃɽ 

2. ʂʈɽʊɸɳɽ 

3. ɽʃɽʂʊʈʀʏʅɸ ʉʊʈʋɱɸ 

4. ʄɽʈɽɳɽ 

5. ʊʆʇʃʆʊɸ ʀ ɽʅɽʈɻʀɱɸ 

6. ʄɸʊɽʄɸʊʀʏʂɽ ʆʉʅʆɺɽ ʌʀɿʀʂɽ 

7. ɽʂʉʇɽʈʀʄɽʅʊ 

ɿʘ ʿʝʜʘʥ ʙʨʦʿ ʠʩʢʘʟʘ, ʥʧʨ. ʦʥʠʭ ʢʦʿʠ ʩʫ ʧʦʚʝʟʘʥʠ ʩʘ ʚʝʰʪʠʥʘʤʘ ʤʝʨʝˁʘ, ʧʦʩʪʦʿʠ ʩʘʤʦ 

ʠʥʜʠʨʝʢʪʥʘ ʧʦʪʚʨʜʘ ʫ ʨʝʟʫʣʪʘʪʠʤʘ ʠʩʧʠʪʠʚʘˁʘ, ʟʙʦʛ ʪʦʛʘ ʰʪʦ ʢʦʨʠʰ˂ʝʥʠ ʠʥʩʪʨʫʤʝʥʪʠ 

ʠʩʧʠʪʠʚʘˁʘ ʥʠʩʫ ʠʤʘʣʠ ʤʦʛʫ˂ʥʦʩʪʠ ʜʘ ʪʘʢʚʝ ʚʝʰʪʠʥʝ ʠʟʤʝʨʝ. ʀʧʘʢ, ʦʥʠ ʩʫ ʫʢˀʫʯʝʥʠ ʫ 

ʩʪʘʥʜʘʨʜʝ ʟʘʪʦ ʰʪʦ ʩʫ ʪʝ ʢʦʤʧʝʪʝʥʮʠʿʝ ʧʨʝʧʦʟʥʘʪʝ ʢʘʦ ʙʠʪʥʝ. 

 

1. ʆʉʅʆɺʅʀ ʅʀɺʆ 

ʉʣʝʜʝ˂ʠ ʠʩʢʘʟʠ ʦʧʠʩʫʿʫ ʰʪʘ ʫʯʝʥʠʢ/ʫʯʝʥʠʮʘ ʟʥʘ ʠ ʫʤʝ ʥʘ ʦʩʥʦʚʥʦʤ ʥʠʚʦʫ. 

1.1. ʉʀʃɽ 

ʌʀ.1.1.1. ʫʤʝ ʜʘ ʧʨʝʧʦʟʥʘ ʛʨʘʚʠʪʘʮʠʦʥʫ ʩʠʣʫ ʠ ʩʠʣʫ ʪʨʝˁʘ ʢʦʿʝ ʜʝʣʫʿʫ ʥʘ ʪʝʣʘ ʢʦʿʘ ʤʠʨʫʿʫ 

ʠʣʠ ʩʝ ʢʨʝ˂ʫ ʨʘʚʥʦʤʝʨʥʦ 

ʌʀ.1.1.2. ʫʤʝ ʜʘ ʧʨʝʧʦʟʥʘ ʩʤʝʨ ʜʝʣʦʚʘˁʘ ʤʘʛʥʝʪʥʝ ʠ ʝʣʝʢʪʨʦʩʪʘʪʠʯʢʝ ʩʠʣʝ 

ʌʀ.1.1.3. ʨʘʟʫʤʝ ʧʨʠʥʮʠʧ ʩʧʦʿʝʥʠʭ ʩʫʜʦʚʘ 

 

1.2. ʂʈɽʊɸɳɽ 

ʌʀ.1.2.1. ʫʤʝ ʜʘ ʧʨʝʧʦʟʥʘ ʚʨʩʪʫ ʢʨʝʪʘˁʘ ʧʨʝʤʘ ʦʙʣʠʢʫ ʧʫʪʘˁʝ 

ʌʀ.1.2.2. ʫʤʝ ʜʘ ʧʨʝʧʦʟʥʘ ʨʘʚʥʦʤʝʨʥʦ ʢʨʝʪʘˁʝ 

ʌʀ.1.2.3. ʫʤʝ ʜʘ ʠʟʨʘʯʫʥʘ ʩʨʝʜˁʫ ʙʨʟʠʥʫ, ʧʨʝʹʝʥʠ ʧʫʪ ʠʣʠ ʧʨʦʪʝʢʣʦ ʚʨʝʤʝ ʘʢʦ ʩʫ ʤʫ 

ʧʦʟʥʘʪʝ ʜʨʫʛʝ ʜʚʝ ʚʝʣʠʯʠʥʝ 
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1.3. ɽʃɽʂʊʈʀʏʅɸ ʉʊʈʋɱɸ 

ʌʀ.1.3.1. ʫʤʝ ʜʘ ʧʨʝʧʦʟʥʘ ʜʘ ʩʪʨʫʿʘ ʪʝʯʝ ʩʘʤʦ ʢʨʦʟ ʧʨʦʚʦʜʥʝ ʤʘʪʝʨʠʿʘʣʝ 

ʌʀ.1.3.2. ʫʤʝ ʜʘ ʧʨʝʧʦʟʥʘ ʤʘʛʥʝʪʥʝ ʝʬʝʢʪʝ ʝʣʝʢʪʨʠʯʥʝ ʩʪʨʫʿʝ 

 

1.4. ʄɽʈɽɳɽ 

ʌʀ.1.4.1. ʫʤʝ ʜʘ ʯʠʪʘ ʤʝʨʥʫ ʩʢʘʣʫ ʠ ʟʥʘ ʜʘ ʦʜʨʝʜʠ ʚʨʝʜʥʦʩʪ ʥʘʿʤʘˁʝʛ ʧʦʜʝʦʢʘ 

ʌʀ.1.4.2. ʫʤʝ ʜʘ ʧʨʝʧʦʟʥʘ ʤʝʨʠʣʘ ʠ ʠʥʩʪʨʫʤʝʥʪʝ ʟʘ ʤʝʨʝˁʝ ʜʫʞʠʥʝ, ʤʘʩʝ, ʟʘʧʨʝʤʠʥʝ, 

ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʚʨʝʤʝʥʘ 

ʌʀ.1.4.3. ʟʥʘ ʜʘ ʢʦʨʠʩʪʠ ʦʩʥʦʚʥʝ ʿʝʜʠʥʠʮʝ ʟʘ ʜʫʞʠʥʫ, ʤʘʩʫ, ʟʘʧʨʝʤʠʥʫ, ʪʝʤʧʝʨʘʪʫʨʫ ʠ 

ʚʨʝʤʝ 

ʌʀ.1.4.4. ʫʤʝ ʜʘ ʧʨʝʧʦʟʥʘ ʿʝʜʠʥʠʮʝ ʟʘ ʙʨʟʠʥʫ 

ʌʀ.1.4.5. ʟʥʘ ʦʩʥʦʚʥʘ ʧʨʘʚʠʣʘ ʤʝʨʝˁʘ, ʥʧʨ. ʥʫʣʘ ʚʘʛʝ, ʭʦʨʠʟʦʥʪʘʣʥʠ ʧʦʣʦʞʘʿ, ʟʘʪʝʛʥʫʪʘ 

ʤʝʨʥʘ ʪʨʘʢʘ 

ʌʀ.1.4.6. ʟʥʘ ʜʘ ʤʝʨʠ ʜʫʞʠʥʫ, ʤʘʩʫ, ʟʘʧʨʝʤʠʥʫ, ʪʝʤʧʝʨʘʪʫʨʫ ʠ ʚʨʝʤʝ 

 

1.5. ɽʅɽʈɻʀɱɸ ʀ ʊʆʇʃʆʊɸ 

ʌʀ.1.5.1. ʟʥʘ ʜʘ ʘʛʨʝʛʘʪʥʦ ʩʪʘˁʝ ʪʝʣʘ ʟʘʚʠʩʠ ʦʜ ˁʝʛʦʚʝ ʪʝʤʧʝʨʘʪʫʨʝ 

ʌʀ.1.5.2. ʫʤʝ ʜʘ ʧʨʝʧʦʟʥʘ ʜʘ ʩʝ ʤʝʭʘʥʠʯʢʠʤ ʨʘʜʦʤ ʤʦʞʝ ʤʝˁʘʪʠ ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ 

 

1.7. ɽʂʉʇɽʈʀʄɽʅʊ 

ʌʀ.1.7.1. ʧʦʩʝʜʫʿʝ ʤʘʥʫʝʣʥʝ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʪʨʝʙʥʝ ʟʘ ʨʘʜ ʫ ʣʘʙʦʨʘʪʦʨʠʿʠ 

ʌʀ.1.7.2. ʫʤʝ ʜʘ ʩʝ ʧʨʠʜʨʞʘʚʘ ʦʩʥʦʚʥʠʭ ʧʨʘʚʠʣʘ ʧʦʥʘʰʘˁʘ ʫ ʣʘʙʦʨʘʪʦʨʠʿʠ 

 

2. ʉʈɽɼɳʀ ʅʀɺʆ 

ʉʣʝʜʝ˂ʠ ʠʩʢʘʟʠ ʦʧʠʩʫʿʫ ʰʪʘ ʫʯʝʥʠʢ/ʫʯʝʥʠʮʘ ʟʥʘ ʠ ʫʤʝ ʥʘ ʩʨʝʜˁʝʤ ʥʠʚʦʫ. 

2.1. ʉʀʃɽ 

ʌʀ.2.1.1. ʫʤʝ ʜʘ ʧʨʝʧʦʟʥʘ ʝʣʘʩʪʠʯʥʫ ʩʠʣʫ, ʩʠʣʫ ʧʦʪʠʩʢʘ ʠ ʦʩʦʙʠʥʝ ʠʥʝʨʮʠʿʝ 

ʌʀ.2.1.2. ʟʥʘ ʦʩʥʦʚʥʝ ʦʩʦʙʠʥʝ ʛʨʘʚʠʪʘʮʠʦʥʝ ʠ ʝʣʘʩʪʠʯʥʝ ʩʠʣʝ, ʠ ʩʠʣʝ ʧʦʪʠʩʢʘ 

ʌʀ.2.1.3. ʫʤʝ ʜʘ ʧʨʝʧʦʟʥʘ ʢʘʜʘ ʿʝ ʧʦʣʫʛʘ ʫ ʩʪʘˁʫ ʨʘʚʥʦʪʝʞʝ 
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ʌʀ.2.1.4. ʨʘʟʫʤʝ ʢʘʢʦ ʦʜʥʦʩʠ ʩʠʣʘ ʫʪʠʯʫ ʥʘ ʚʨʩʪʫ ʢʨʝʪʘˁʘ 

ʌʀ.2.1.5. ʨʘʟʫʤʝ ʠ ʧʨʠʤʝˁʫʿʝ ʢʦʥʮʝʧʪ ʛʫʩʪʠʥʝ 

ʌʀ.2.1.6. ʟʥʘ ʜʘ ʭʠʜʨʦʩʪʘʪʠʯʢʠ ʧʨʠʪʠʩʘʢ ʟʘʚʠʩʠ ʦʜ ʚʠʩʠʥʝ ʩʪʫʙʘ ʬʣʫʠʜʘ 

 

2.2. ʂʈɽʊɸɳɽ 

ʌʀ.2.2.1. ʫʤʝ ʜʘ ʧʨʝʧʦʟʥʘ ʫʙʨʟʘʥʦ ʢʨʝʪʘˁʝ 

ʌʀ.2.2.2. ʟʥʘ ʰʪʘ ʿʝ ʤʝʭʘʥʠʯʢʦ ʢʨʝʪʘˁʝ ʠ ʢʦʿʝ ʛʘ ʬʠʟʠʯʢʝ ʚʝʣʠʯʠʥʝ ʦʧʠʩʫʿʫ 

ʌʀ.2.2.3. ʫʤʝ ʜʘ ʧʨʝʧʦʟʥʘ ʦʩʥʦʚʥʝ ʧʦʿʤʦʚʝ ʢʦʿʠ ʦʧʠʩʫʿʫ ʦʩʮʠʣʘʪʦʨʥʦ ʢʨʝʪʘˁʝ 

 

2.3. ɽʃɽʂʊʈʀʏʅɸ ʉʊʈʋɱɸ 

ʌʀ.2.3.1. ʟʥʘ ʜʘ ʨʘʟʣʠʢʫʿʝ ʝʣʝʢʪʨʠʯʥʝ ʧʨʦʚʦʜʥʠʢʝ ʠ ʠʟʦʣʘʪʦʨʝ 

ʌʀ.2.3.2. ʟʥʘ ʥʘʟʠʚʝ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʘʪʘ ʝʣʝʢʪʨʠʯʥʦʛ ʢʦʣʘ 

ʌʀ.2.3.3. ʫʤʝ ʜʘ ʧʨʝʧʦʟʥʘ ʜʘ ʣʠ ʩʫ ʠʟʚʦʨʠ ʥʘʧʦʥʘ ʚʝʟʘʥʠ ʨʝʜʥʦ ʠʣʠ ʧʘʨʘʣʝʣʥʦ 

ʌʀ.2.3.4. ʫʤʝ ʜʘ ʠʟʨʘʯʫʥʘ ʦʪʧʦʨ, ʿʘʯʠʥʫ ʩʪʨʫʿʝ ʠʣʠ ʥʘʧʦʥ ʘʢʦ ʩʫ ʤʫ ʧʦʟʥʘʪʝ ʜʨʫʛʝ ʜʚʝ 

ʚʝʣʠʯʠʥʝ 

ʌʀ.2.3.5. ʫʤʝ ʜʘ ʧʨʝʧʦʟʥʘ ʪʦʧʣʦʪʥʝ ʝʬʝʢʪʝ ʝʣʝʢʪʨʠʯʥʝ ʩʪʨʫʿʝ 

ʌʀ.2.3.6. ʨʘʟʫʤʝ ʧʦʿʤʦʚʝ ʝʥʝʨʛʠʿʝ ʠ ʩʥʘʛʝ ʝʣʝʢʪʨʠʯʥʝ ʩʪʨʫʿʝ 

 

2.4. ʄɽʈɽɳɽ 

ʌʀ.2.4.1. ʫʤʝ ʜʘ ʢʦʨʠʩʪʠ ʚʘʞʥʠʿʝ ʠʟʚʝʜʝʥʝ ʿʝʜʠʥʠʮʝ SI ʠ ʟʥʘ ˁʠʭʦʚʝ ʦʟʥʘʢʝ 

ʌʀ.2.4.2. ʫʤʝ ʜʘ ʧʨʝʧʦʟʥʘ ʜʦʟʚʦˀʝʥʝ ʿʝʜʠʥʠʮʝ ʤʝʨʝ ʠʟʚʘʥ SI, ʥʧʨ. ʣʠʪʘʨ ʠʣʠ ʪʦʥʫ 

ʌʀ.2.4.3. ʫʤʝ ʜʘ ʢʦʨʠʩʪʠ ʧʨʝʬʠʢʩʝ ʠ ʧʨʝʪʚʘʨʘ ʙʨʦʿʥʝ ʚʨʝʜʥʦʩʪʠ ʬʠʟʠʯʢʠʭ ʚʝʣʠʯʠʥʘ ʠʟ 

ʿʝʜʥʝ ʿʝʜʠʥʠʮʝ ʫ ʜʨʫʛʫ, ʥʧʨ. ʢʠʣʦʤʝʪʨʝ ʫ ʤʝʪʨʝ 

ʌʀ.2.4.4. ʟʥʘ ʢʘʜʘ ʤʝʨʝˁʘ ʧʦʥʘʚˀʘʤʦ ʚʠʰʝ ʧʫʪʘ 

 

2.5. ɽʅɽʈɻʀɱɸ ʀ ʊʆʇʃʆʊɸ 

ʌʀ.2.5.1. ʟʥʘ ʜʘ ʢʠʥʝʪʠʯʢʘ ʠ ʧʦʪʝʥʮʠʿʘʣʥʘ ʝʥʝʨʛʠʿʘ ʟʘʚʠʩʝ ʦʜ ʙʨʟʠʥʝ, ʦʜʥʦʩʥʦ ʚʠʩʠʥʝ ʥʘ 

ʢʦʿʦʿ ʩʝ ʪʝʣʦ ʥʘʣʘʟʠ 
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ʌʀ.2.5.2. ʫʤʝ ʜʘ ʧʨʝʧʦʟʥʘ ʧʦʿʘʚʝ ʢʦʜ ʢʦʿʠʭ ʩʝ ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ ʪʨʦʰʠ ʥʘ ʤʝʭʘʥʠʯʢʠ 

ʨʘʜ 

ʌʀ.2.5.3. ʫʤʝ ʜʘ ʧʨʝʧʦʟʥʘ ʧʦʿʤʦʚʝ ʨʘʜʘ ʠ ʩʥʘʛʝ 

ʌʀ.2.5.4. ʟʥʘ ʜʘ ʫʥʫʪʨʘʰˁʘ ʝʥʝʨʛʠʿʘ ʟʘʚʠʩʠ ʦʜ ʪʝʤʧʝʨʘʪʫʨʝ 

ʌʀ.2.5.5. ʟʥʘ ʜʘ ʟʘʧʨʝʤʠʥʘ ʪʝʣʘ ʟʘʚʠʩʠ ʦʜ ʪʝʤʧʝʨʘʪʫʨʝ 

 

2.6. ʄɸʊɽʄɸʊʀʏʂɽ ʆʉʅʆɺɽ ʌʀɿʀʂɽ 

ʌʀ.2.6.1. ʨʘʟʫʤʝ ʠ ʧʨʠʤʝˁʫʿʝ ʦʩʥʦʚʥʝ ʤʘʪʝʤʘʪʠʯʢʝ ʬʦʨʤʫʣʘʮʠʿʝ ʦʜʥʦʩʘ ʠ ʟʘʢʦʥʠʪʦʩʪʠ ʫ 

ʬʠʟʠʮʠ, ʥʧʨ. ʜʠʨʝʢʪʥʫ ʠ ʦʙʨʥʫʪʫ ʧʨʦʧʦʨʮʠʦʥʘʣʥʦʩʪ 

ʌʀ.2.6.2. ʫʤʝ ʜʘ ʧʨʝʧʦʟʥʘ ʚʝʢʪʦʨʩʢʝ ʬʠʟʠʯʢʝ ʚʝʣʠʯʠʥʝ, ʥʧʨ. ʙʨʟʠʥʫ ʠ ʩʠʣʫ 

ʌʀ.2.6.3. ʫʤʝ ʜʘ ʢʦʨʠʩʪʠ ʠ ʠʥʪʝʨʧʨʝʪʠʨʘ ʪʘʙʝʣʘʨʥʠ ʠ ʛʨʘʬʠʯʢʠ ʧʨʠʢʘʟ ʟʘʚʠʩʥʦʩʪʠ 

ʬʠʟʠʯʢʠʭ ʚʝʣʠʯʠʥʘ 

 

2.7. ɽʂʉʇɽʈʀʄɽʅʊ 

ʌʀ.2.7.1. ʫʤʝ ʪʘʙʝʣʘʨʥʦ ʠ ʛʨʘʬʠʯʢʠ ʜʘ ʧʨʠʢʘʞʝ ʨʝʟʫʣʪʘʪʝ ʧʦʩʤʘʪʨʘˁʘ ʠʣʠ ʤʝʨʝˁʘ 

ʌʀ.2.7.2. ʫʤʝ ʜʘ ʚʨʰʠ ʿʝʜʥʦʩʪʘʚʥʘ ʫʦʧʰʪʘʚʘˁʘ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʿʫ ʨʝʟʫʣʪʘʪʘ 

ʌʀ.2.7.3. ʫʤʝ ʜʘ ʨʝʘʣʠʟʫʿʝ ʝʢʩʧʝʨʠʤʝʥʪ ʧʦ ʫʧʫʪʩʪʚʫ 

 

3. ʅɸʇʈɽɼʅʀ ʅʀɺʆ 

ʉʣʝʜʝ˂ʠ ʠʩʢʘʟʠ ʦʧʠʩʫʿʫ ʰʪʘ ʫʯʝʥʠʢ/ʫʯʝʥʠʮʘ ʟʥʘ ʠ ʫʤʝ ʥʘ ʥʘʧʨʝʜʥʦʤ ʥʠʚʦʫ. 

3.1. ʉʀʃɽ 

ʌʀ.3.1.1. ʨʘʟʫʤʝ ʠ ʧʨʠʤʝˁʫʿʝ ʫʩʣʦʚʝ ʨʘʚʥʦʪʝʞʝ ʧʦʣʫʛʝ 

ʌʀ.3.1.2. ʟʥʘ ʢʘʢʘʚ ʿʝ ʦʜʥʦʩ ʩʠʣʘ ʢʦʿʝ ʜʝʣʫʿʫ ʥʘ ʪʝʣʦ ʢʦʿʝ ʤʠʨʫʿʝ ʠʣʠ ʩʝ ʨʘʚʥʦʤʝʨʥʦ ʢʨʝ˂ʝ 

ʌʀ.3.1.3. ʟʥʘ ʰʪʘ ʿʝ ʧʨʠʪʠʩʘʢ ʯʚʨʩʪʠʭ ʪʝʣʘ ʠ ʦʜ ʯʝʛʘ ʟʘʚʠʩʠ 

ʌʀ.3.1.4. ʨʘʟʫʤʝ ʠ ʧʨʠʤʝˁʫʿʝ ʢʦʥʮʝʧʪ ʧʨʠʪʠʩʢʘ ʫ ʬʣʫʠʜʠʤʘ 

 

3.2. ʂʈɽʊɸɳɽ 

ʌʀ.3.2.1. ʫʤʝ ʜʘ ʧʨʠʤʝʥʠ ʦʜʥʦʩʝ ʠʟʤʝʹʫ ʬʠʟʠʯʢʠʭ ʚʝʣʠʯʠʥʘ ʢʦʿʝ ʦʧʠʩʫʿʫ ʨʘʚʥʦʤʝʨʥʦ 

ʧʨʦʤʝʥˀʠʚʦ ʧʨʘʚʦʣʠʥʠʿʩʢʦ ʢʨʝʪʘˁʝ 
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ʌʀ.3.2.2. ʫʤʝ ʜʘ ʧʨʠʤʝʥʠ ʦʜʥʦʩʝ ʠʟʤʝʹʫ ʬʠʟʠʯʢʠʭ ʚʝʣʠʯʠʥʘ ʢʦʿʝ ʦʧʠʩʫʿʫ ʦʩʮʠʣʘʪʦʨʥʦ 

ʢʨʝʪʘˁʝ 

ʌʀ.3.2.3. ʟʥʘ ʢʘʢʦ ʩʝ ʤʝˁʘʿʫ ʧʦʣʦʞʘʿ ʠ ʙʨʟʠʥʘ ʧʨʠ ʦʩʮʠʣʘʪʦʨʥʦʤ ʢʨʝʪʘˁʫ 

ʌʀ.3.2.4. ʟʥʘ ʦʩʥʦʚʥʝ ʬʠʟʠʯʢʝ ʚʝʣʠʯʠʥʝ ʢʦʿʝ ʦʧʠʩʫʿʫ ʪʘʣʘʩʥʦ ʢʨʝʪʘˁʝ 

ʌʀ.3.2.5. ʫʤʝ ʜʘ ʧʨʝʧʦʟʥʘ ʦʩʥʦʚʥʝ ʦʩʦʙʠʥʝ ʟʚʫʢʘ ʠ ʩʚʝʪʣʦʩʪʠ 

ʌʀ.3.2.6. ʟʥʘ ʢʘʢʦ ʩʝ ʧʨʝʣʘʤʘ ʠ ʦʜʙʠʿʘ ʩʚʝʪʣʦʩʪ 

 

3.3. ɽʃɽʂʊʈʀʏʅɸ ʉʊʈʋɱɸ 

ʌʀ.3.3.1. ʟʥʘ ʢʘʢʦ ʩʝ ʚʝʟʫʿʫ ʦʪʧʦʨʥʠʮʠ ʠ ʠʥʩʪʨʫʤʝʥʪʠ ʫ ʝʣʝʢʪʨʠʯʥʦʤ ʢʦʣʫ 

 

3.4. ʄɽʈɽɳɽ 

ʌʀ.3.4.1. ʫʤʝ ʜʘ ʧʨʝʪʚʘʨʘ ʿʝʜʠʥʠʮʝ ʠʟʚʝʜʝʥʠʭ ʬʠʟʠʯʢʠʭ ʚʝʣʠʯʠʥʘ ʫ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʿʝʜʠʥʠʮʝ 

SI ʩʠʩʪʝʤʘ 

ʌʀ.3.4.2. ʫʤʝ ʜʘ ʤʝʨʠ ʿʘʯʠʥʫ ʩʪʨʫʿʝ ʠ ʥʘʧʦʥ ʫ ʝʣʝʢʪʨʠʯʥʦʤ ʢʦʣʫ 

ʌʀ.3.4.3. ʟʥʘ ʰʪʘ ʿʝ ʛʨʝʰʢʘ ʤʝʨʝˁʘ 

 

3.5. ɽʅɽʈɻʀɱɸ ʀ ʊʆʇʃʆʊɸ 

ʌʀ.3.5.1. ʨʘʟʫʤʝ ʜʘ ʩʝ ʫʢʫʧʥʘ ʤʝʭʘʥʠʯʢʘ ʝʥʝʨʛʠʿʘ ʪʝʣʘ ʧʨʠ ʩʣʦʙʦʜʥʦʤ ʧʘʜʫ ʦʜʨʞʘʚʘ 

ʌʀ.3.5.2. ʫʤʝ ʜʘ ʧʨʝʧʦʟʥʘ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʝ ʧʨʦʮʝʩʝ ʠ ʪʝʨʤʠʥʝ ʢʦʿʠ ʦʧʠʩʫʿʫ ʧʨʦʤʝʥʝ 

ʘʛʨʝʛʘʪʥʠʭ ʩʪʘˁʘ 

 

3.7. ɽʂʉʇɽʈʀʄɽʅʊ 

ʌʀ.3.7.1. ʫʤʝ ʜʘ ʜʦʥʝʩʝ ʨʝʣʝʚʘʥʪʘʥ ʟʘʢˀʫʯʘʢ ʥʘ ʦʩʥʦʚʫ ʨʝʟʫʣʪʘʪʘ ʤʝʨʝˁʘ 

ʌʀ.3.7.2. ʫʤʝ ʜʘ ʧʨʝʧʦʟʥʘ ʧʠʪʘˁʝ ʥʘ ʢʦʿʝ ʤʦʞʝʤʦ ʜʘ ʦʜʛʦʚʦʨʠʤʦ ʧʦʩʤʘʪʨʘˁʝʤ ʠʣʠ 

ʝʢʩʧʝʨʠʤʝʥʪʦʤ 



222 

 

 

6.3. ʇʨʠʣʦʛ 2-3: ʉʘʜʨʞʘʿ ʧʨʦʛʨʘʤʘ ʟʘ ʥʘʩʪʘʚʥʠ ʧʨʝʜʤʝʪ ʌʠʟʠʢʘ ʫ 

ʦʩʥʦʚʥoj ʰʢʦʣʠ 

 

ʐɽʉʊʀ ʈɸɿʈɽɼ 

 

ʋɺʆɼ (2+0+0) 

ʌʠʟʠʢʘ ʢʘʦ ʧʨʠʨʦʜʥʘ ʥʘʫʢʘ ʠ ʤʝʪʦʜʝ ʢʦʿʠʤʘ ʩʝ ʦʥʘ ʩʣʫʞʠ (ʧʦʩʤʘʪʨʘˁʝ, ʤʝʨʝˁʝ, ʦʛʣʝʜ...). 

ʆʛʣʝʜʠ ʢʦʿʠ ʠʣʫʩʪʨʫʿʫ ʨʘʟʣʠʯʠʪʝ ʬʠʟʠʯʢʝ ʧʦʿʘʚʝ. (2+0)  

 

ʂʈɽʊɸɳɽ (7+7+0) 

ʂʨʝʪʘˁʝ ʫ ʩʚʘʢʦʜʥʝʚʥʦʤ ʞʠʚʦʪʫ. ʈʝʣʘʪʠʚʥʦʩʪ ʢʨʝʪʘˁʘ. (1+0) 

ʇʦʿʤʦʚʠ ʠ ʚʝʣʠʯʠʥʝ ʢʦʿʠʤʘ ʩʝ ʦʧʠʩʫʿʝ ʢʨʝʪʘˁʝ (ʧʫʪʘˁʘ, ʧʫʪ, ʚʨʝʤʝ, ʙʨʟʠʥʘ, ʧʨʘʚʘʮ ʠ ʩʤʝʨ 

ʢʨʝʪʘˁʘ). (2+1) 

ʇʦʜʝʣʘ ʢʨʝʪʘˁʘ ʧʨʝʤʘ ʦʙʣʠʢʫ ʧʫʪʘˁʝ ʠ ʙʨʟʠʥʠ ʪʝʣʘ. ɿʘʚʠʩʥʦʩʪ ʧʨʝʹʝʥʦʛ ʧʫʪʘ ʦʜ ʚʨʝʤʝʥʘ 

ʢʦʜ ʨʘʚʥʦʤʝʨʥʦʛ ʧʨʘʚʦʣʠʥʠʿʩʢʦʛ ʢʨʝʪʘˁʘ. (3+2) 

ʇʨʦʤʝʥˀʠʚʦ ʧʨʘʚʦʣʠʥʠʿʩʢʦ ʢʨʝʪʘˁʝ. ʉʨʝʜˁʘ ʙʨʟʠʥʘ. (1+2) 

ʉʠʩʪʝʤʘʪʠʟʘʮʠʿʘ ʠ ʦʙʥʘʚˀʘˁʝ ʛʨʘʜʠʚʘ. (0+2) 

ɼʝʤʦʥʩʪʨʘʮʠʦʥʠ ʦʛʣʝʜʠ. ʂʨʝʪʘˁʝ ʢʫʛʣʠʮʝ ʧʦ ɻʘʣʠʣʝʿʝʚʦʤ ʞˀʝʙʫ. ʂʨʝʪʘˁʝ ʤʝʭʫʨʘ 

ʚʘʟʜʫʭʘ (ʠʣʠ ʢʫʛʣʠʮʝ) ʢʨʦʟ ʚʝʨʪʠʢʘʣʥʦ ʧʦʩʪʘʚˀʝʥʫ ʜʫʛʫ ʧʨʦʚʠʜʥʫ ʮʝʚ ʩʘ ʪʝʯʥʦʰ˂ʫ.  

 

ʉʀʃɸ (6+8+0) 

ʋʟʘʿʘʤʥʦ ʜʝʣʦʚʘˁʝ ʜʚʘ ʪʝʣʘ ʫ ʥʝʧʦʩʨʝʜʥʦʤ ʜʦʜʠʨʫ ʠ ʧʦʩʣʝʜʠʮʝ ʪʘʢʚʦʛ ʜʝʣʦʚʘˁʘ: 

ʧʦʢʨʝʪʘˁʝ, ʟʘʫʩʪʘʚˀʘˁʝ ʠ ʧʨʦʤʝʥʘ ʙʨʟʠʥʝ ʪʝʣʘ, ʜʝʬʦʨʤʘʮʠʿʘ ʪʝʣʘ (ʠʩʪʝʟʘˁʝ, ʩʘʙʠʿʘˁʝ, 

ʩʘʚʠʿʘˁʝ), ʪʨʝˁʝ ʧʨʠ ʢʨʝʪʘˁʫ ʪʝʣʘ ʧʦ ʭʦʨʠʟʦʥʪʘʣʥʦʿ ʧʦʜʣʦʟʠ ʠ ʦʪʧʦʨ ʧʨʠ ʢʨʝʪʘˁʫ ʪʝʣʘ 

ʢʨʦʟ ʚʦʜʫ ʠ ʚʘʟʜʫʭ. (1+1) 

ʋʟʘʿʘʤʥʦ ʜʝʣʦʚʘˁʝ ʜʚʘ ʪʝʣʘ ʢʦʿʘ ʥʠʩʫ ʫ ʥʝʧʦʩʨʝʜʥʦʤ ʜʦʜʠʨʫ (ʛʨʘʚʠʪʘʮʠʦʥʦ, ʝʣʝʢʪʨʠʯʥʦ, 

ʤʘʛʥʝʪʥʦ). ʉʠʣʘ ʢʘʦ ʤʝʨʘ ʫʟʘʿʘʤʥʦʛ ʜʝʣʦʚʘˁʘ ʜʚʘ ʪʝʣʘ, ʧʨʘʚʘʮ ʠ ʩʤʝʨ ʜʝʣʦʚʘˁʘ. (3+2) 

ʇʨʦʮʝʥʘ ʠʥʪʝʥʟʠʪʝʪʘ ʩʠʣʝ ʜʝʤʦʥʩʪʨʘʮʠʦʥʠʤ ʜʠʥʘʤʦʤʝʪʨʦʤ. (1+1) 
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ʉʠʣʘ ɿʝʤˀʠʥʝ ʪʝʞʝ (ʪʝʞʠʥʘ ʪʝʣʘ). (1+2) 

ʉʠʩʪʝʤʘʪʠʟʘʮʠʿʘ ʠ ʦʙʥʘʚˀʘˁʝ ʛʨʘʜʠʚʘ. (0+2) 

ɼʝʤʦʥʩʪʨʘʮʠʦʥʠ ʦʛʣʝʜʠ. ʀʩʪʝʟʘˁʝ ʠ ʩʘʙʠʿʘˁʝ ʝʣʘʩʪʠʯʥʝ ʦʧʨʫʛʝ. ʊʨʝˁʝ ʧʨʠ ʢʣʠʟʘˁʫ ʠ 

ʢʦʪʨˀʘˁʫ. ʉʣʦʙʦʜʥʦ ʧʘʜʘˁʝ. ʇʨʠʚʣʘʯʝˁʝ ʠ ʦʜʙʠʿʘˁʝ ʥʘʝʣʝʢʪʨʠʩʘʥʠʭ ʪʝʣʘ. ʇʨʠʚʣʘʯʝˁʝ ʠ 

ʦʜʙʠʿʘˁʝ ʤʘʛʥʝʪʘ.  

 

ʄɽʈɽɳɽ (4+4+7) 

ʆʩʥʦʚʥʝ ʠ ʠʟʚʝʜʝʥʝ ʬʠʟʠʯʢʝ ʚʝʣʠʯʠʥʝ ʠ ˁʠʭʦʚʝ ʿʝʜʠʥʠʮʝ. ʄʝʹʫʥʘʨʦʜʥʠ ʩʠʩʪʝʤ ʤʝʨʘ. 

(1+1) 

ʄʝʨʝˁʝ ʜʫʞʠʥʝ, ʟʘʧʨʝʤʠʥʝ ʠ ʚʨʝʤʝʥʘ. ʇʦʿʘʤ ʩʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʤʝʨʝʥʝ ʚʝʣʠʯʠʥʝ ʠ ʛʨʝʰʢʝ 

ʧʨʠ ʤʝʨʝˁʫ. ʄʝʨʥʠ ʠʥʩʪʨʫʤʝʥʪʠ. (3+3) 

ɼʝʤʦʥʩʪʨʘʮʠʦʥʠ ʦʛʣʝʜʠ. ʄʝʨʝˁʝ ʜʫʞʠʥʝ (ʤʝʪʘʨʩʢʘ ʪʨʘʢʘ, ʣʝˁʠʨ), ʟʘʧʨʝʤʠʥʝ (ʙʘʣʦʥ, 

ʤʝʥʟʫʨʘ) ʠ ʚʨʝʤʝʥʘ (ʯʘʩʦʚʥʠʢ, ʭʨʦʥʦʤʝʪʘʨ, ʩʝʢʫʥʜʤʝʪʘʨ). ʇʨʠʢʘʟʠʚʘˁʝ ʥʝʢʠʭ ʤʝʨʥʠʭ 

ʠʥʩʪʨʫʤʝʥʘʪʘ (ʚʘʛʘ, ʪʝʨʤʦʤʝʪʨʠ, ʝʣʝʢʪʨʠʯʥʠ ʠʥʩʪʨʫʤʝʥʪʠ).  

ʃʘʙʦʨʘʪʦʨʠʿʩʢʝ ʚʝʞʙʝ 

1. ʄʝʨʝˁʝ ʜʠʤʝʥʟʠʿʘ ʤʘʣʠʭ ʪʝʣʘ ʣʝˁʠʨʦʤ ʩʘ ʤʠʣʠʤʝʪʘʨʩʢʦʤ ʧʦʜʝʣʦʤ. (1) 

2. ʄʝʨʝˁʝ ʟʘʧʨʝʤʠʥʝ ʯʚʨʩʪʠʭ ʪʝʣʘ ʥʝʧʨʘʚʠʣʥʦʛ ʦʙʣʠʢʘ ʧʦʤʦ˂ʫ ʤʝʥʟʫʨʝ. (1) 

3. ʆʜʨʝʹʠʚʘˁʝ ʩʨʝʜˁʝ ʙʨʟʠʥʝ ʧʨʦʤʝʥˀʠʚʦʛ ʢʨʝʪʘˁʘ ʪʝʣʘ ʠ ʩʪʘʣʥʝ ʙʨʟʠʥʝ ʨʘʚʥʦʤʝʨʥʦʛ 

ʢʨʝʪʘˁʘ ʧʦʤʦ˂ʫ ʩʪʘʢʣʝʥʝ ʮʝʚʠ ʩʘ ʤʝʭʫʨʦʤ. (2) 

4. ʄʝʨʝˁʝ ʝʣʘʩʪʠʯʥʝ ʩʠʣʝ ʧʨʠ ʠʩʪʝʟʘˁʫ ʠ ʩʘʙʠʿʘˁʫ ʦʧʨʫʛʝ. (1) 

5. ʂʘʣʠʙʨʠʩʘˁʝ ʝʣʘʩʪʠʯʥʝ ʦʧʨʫʛʝ ʠ ʤʝʨʝˁʝ ʪʝʞʠʥʝ ʪʝʣʘ ʜʠʥʘʤʦʤʝʪʨʦʤ. (1) 

6. ʄʝʨʝˁʝ ʩʠʣʝ ʪʨʝˁʘ ʧʨʠ ʢʣʠʟʘˁʫ ʠʣʠ ʢʦʪʨˀʘˁʫ ʪʝʣʘ ʧʦ ʨʘʚʥʦʿ ʧʦʜʣʦʟʠ. (1) 

  

ʄɸʉɸ ʀ ɻʋʉʊʀʅɸ (5+7+3) 

ʀʥʝʨʪʥʦʩʪ ʪʝʣʘ. ɿʘʢʦʥ ʠʥʝʨʮʠʿʝ (ʇʨʚʠ ɳʫʪʥʦʚ ʟʘʢʦʥ ʤʝʭʘʥʠʢʝ). (1+0) 

ʄʘʩʘ ʪʝʣʘ ʥʘ ʦʩʥʦʚʫ ʧʦʿʤʘ ʦ ʠʥʝʨʪʥʦʩʪʠ ʠ ʦ ʫʟʘʿʘʤʥʦʤ ʜʝʣʦʚʘˁʫ ʪʝʣʘ. (1+0) 

ʄʘʩʘ ʠ ʪʝʞʠʥʘ ʢʘʦ ʨʘʟʣʠʯʠʪʠ ʧʦʿʤʦʚʠ. (1+1) 

ʄʝʨʝˁʝ ʤʘʩʝ ʪʝʣʘ ʚʘʛʦʤ. (0+1) 

ɻʫʩʪʠʥʘ ʪʝʣʘ. ʆʜʨʝʹʠʚʘˁʝ ʛʫʩʪʠʥʝ ʯʚʨʩʪʠʭ ʪʝʣʘ. (1+2) 

ʆʜʨʝʹʠʚʘˁʝ ʛʫʩʪʠʥʝ ʪʝʯʥʦʩʪʠ ʤʝʨʝˁʝʤ ˁʝʥʝ ʤʘʩʝ ʠ ʟʘʧʨʝʤʠʥʝ. (1+1) 
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ʉʠʩʪʝʤʘʪʠʟʘʮʠʿʘ ʠ ʦʙʥʘʚˀʘˁʝ ʛʨʘʜʠʚʘ. (0+2) 

ɼʝʤʦʥʩʪʨʘʮʠʦʥʠ ʦʛʣʝʜʠ. ʀʣʫʩʪʨʦʚʘˁʝ ʠʥʝʨʪʥʦʩʪʠ ʪʝʣʘ. ʉʫʜʘʨʠ ʜʚʝʿʫ ʢʫʛʣʠ (ʘ) ʠʩʪʝ 

ʚʝʣʠʯʠʥʝ, ʦʜ ʠʩʪʦʛ ʤʘʪʝʨʠʿʘʣʘ, (ʙ) ʨʘʟʣʠʯʠʪʝ ʚʝʣʠʯʠʥʝ, ʦʜ ʠʩʪʦʛ ʤʘʪʝʨʠʿʘʣʘ, (ʚ) ʠʩʪʝ 

ʚʝʣʠʯʠʥʝ, ʦʜ ʨʘʟʣʠʯʠʪʦʛ ʤʘʪʝʨʠʿʘʣʘ. ʄʝʨʝˁʝ ʤʘʩʝ ʚʘʛʦʤ. ʊʝʯʥʦʩʪʠ ʨʘʟʣʠʯʠʪʠʭ ʛʫʩʪʠʥʘ ʫ 

ʠʩʪʦʤ ʩʫʜʫ - "ʪʝʯʥʠ ʩʝʥʜʚʠʯ". 

ʃʘʙʦʨʘʪʦʨʠʿʩʢʝ ʚʝʞʙʝ 

1. ʆʜʨʝʹʠʚʘˁʝ ʛʫʩʪʠʥʝ ʯʚʨʩʪʠʭ ʪʝʣʘ ʧʨʘʚʠʣʥʦʛ ʠ ʥʝʧʨʘʚʠʣʥʦʛ ʦʙʣʠʢʘ. (2) 

2. ʆʜʨʝʹʠʚʘˁʝ ʛʫʩʪʠʥʝ ʪʝʯʥʦʩʪʠ ʤʝʨʝˁʝʤ ˁʝʥʝ ʤʘʩʝ ʠ ʟʘʧʨʝʤʠʥʝ. (1)  

 

ʇʈʀʊʀʉɸʂ (5+6+1) 

ʇʨʠʪʠʩʘʢ ʯʚʨʩʪʠʭ ʪʝʣʘ. (1+1) 

ʇʨʠʪʠʩʘʢ ʫ ʤʠʨʥʦʿ ʪʝʯʥʦʩʪʠ. ʍʠʜʨʦʩʪʘʪʠʯʢʠ ʧʨʠʪʠʩʘʢ. ʉʧʦʿʝʥʠ ʩʫʜʦʚʠ. (2+1) 

ɸʪʤʦʩʬʝʨʩʢʠ ʧʨʠʪʠʩʘʢ. ʊʦʨʠʯʝʣʠʿʝʚ ʦʛʣʝʜ. ɿʘʚʠʩʥʦʩʪ ʘʪʤʦʩʬʝʨʩʢʦʛ ʧʨʠʪʠʩʢʘ ʦʜ 

ʥʘʜʤʦʨʩʢʝ ʚʠʩʠʥʝ. ɹʘʨʦʤʝʪʨʠ. (1+1) 

ʇʨʝʥʦʰʝˁʝ ʩʧʦˀˁʝʛ ʧʨʠʪʠʩʢʘ ʢʨʦʟ ʪʝʯʥʦʩʪʠ ʠ ʛʘʩʦʚʝ ʫ ʟʘʪʚʦʨʝʥʠʤ ʩʫʜʦʚʠʤʘ. ʇʘʩʢʘʣʦʚ 

ʟʘʢʦʥ ʠ ˁʝʛʦʚʘ ʧʨʠʤʝʥʘ. (1+1) 

ʉʠʩʪʝʤʘʪʠʟʘʮʠʿʘ ʠ ʩʠʥʪʝʟʘ ʛʨʘʜʠʚʘ. (0+2) 

ɼʝʤʦʥʩʪʨʘʮʠʦʥʠ ʦʛʣʝʜʠ. ɿʘʚʠʩʥʦʩʪ ʧʨʠʪʠʩʢʘ ʦʜ ʚʝʣʠʯʠʥʝ ʜʦʜʠʨʥʝ ʧʦʚʨʰʠʥʝ ʠ ʦʜ ʪʝʞʠʥʝ 

ʪʝʣʘ. ʉʪʘʢʣʝʥʘ ʮʝʚ ʩʘ ʧʦʢʨʝʪʥʠʤ ʜʥʦʤ ʟʘ ʜʝʤʦʥʩʪʨʘʮʠʿʫ ʭʠʜʨʦʩʪʘʪʠʯʢʦʛ ʧʨʠʪʠʩʢʘ. 

ʇʨʝʥʦʰʝˁʝ ʧʨʠʪʠʩʢʘ ʢʨʦʟ ʪʝʯʥʦʩʪ (ʩʪʘʢʣʝʥʘ ʮʝʚ ʩ ʤʝʤʙʨʘʥʦʤ, ʍʝʨʦʥʦʚʘ ʙʦʮʘ, ʩʧʦʿʝʥʠ 

ʩʫʜʦʚʠ). ʍʠʜʨʘʫʣʠʯʥʘ ʧʨʝʩʘ. ʆʛʣʝʜʠ ʢʦʿʠ ʠʣʫʩʪʨʫʿʫ ʨʘʟʣʠʢʫ ʧʨʠʪʠʩʘʢʘ ʚʘʟʜʫʭʘ (ʢʘʢʦ ʩʝ 

ʚʘʟʜʫʭ ʤʦʞʝ "ʚʠʜʝʪʠ", ʢʘʢʦ ʩʚʝ˂ʘ ʤʦʞʝ ʜʘ ʛʦʨʠ ʧʦʜ ʚʦʜʦʤ ...)  

ʃʘʙʦʨʘʪʦʨʠʿʩʢʘ ʚʝʞʙʘ 

1. ʆʜʨʝʹʠʚʘˁʝ ʟʘʚʠʩʥʦʩʪʠ ʭʠʜʨʦʩʪʘʪʠʯʢʦʛ ʧʨʠʪʠʩʢʘ ʦʜ ʜʫʙʠʥʝ ʚʦʜʝ (1) 
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ʉɽɼʄʀ ʈɸɿʈɽɼ 

 

ʉʀʃɸ ʀ ʂʈɽʊɸɳɽ (9+14+2) 

ʆʙʥʘʚˀʘˁʝ ʜʝʣʘ ʛʨʘʜʠʚʘ ʠʟ ʰʝʩʪʦʛ ʨʘʟʨʝʜʘ ʢʦʿʝ ʩʝ ʦʜʥʦʩʠ ʥʘ ʨʘʚʥʦʤʝʨʥʦ ʧʨʘʚʦʣʠʥʠʿʩʢʦ 

ʢʨʝʪʘˁʝ, ʩʠʣʫ ʢʘʦ ʫʟʨʦʢ ʧʨʦʤʝʥʝ ʩʪʘˁʘ ʪʝʣʘ  ʠ ʠʥʝʨʪʥʦʩʪ ʪʝʣʘ. (0+2) 

ʉʠʣʘ ʢʘʦ ʫʟʨʦʢ ʧʨʦʤʝʥʝ ʙʨʟʠʥʝ ʪʝʣʘ. ʇʦʿʘʤ ʫʙʨʟʘˁʘ. (1+1) 

ʋʩʧʦʩʪʘʚˀʘˁʝ ʚʝʟʝ ʠʟʤʝʹʫ ʩʠʣʝ, ʤʘʩʝ ʪʝʣʘ ʠ ʫʙʨʟʘˁʘ. ɼʨʫʛʠ ɳʫʪʥʦʚ ʟʘʢʦʥ. (1+2) 

ɼʠʥʘʤʠʯʢʦ ʤʝʨʝˁʝ ʩʠʣʝ. (0+1) 

ʈʘʚʥʦʤʝʨʥʦ ʧʨʦʤʝʥˀʠʚʦ ʧʨʘʚʦʣʠʥʠʿʩʢʦ ʢʨʝʪʘˁʝ. ʀʥʪʝʥʟʠʪʝʪ, ʧʨʘʚʘʮ ʠ ʩʤʝʨ ʙʨʟʠʥʝ ʠ 

ʫʙʨʟʘˁʘ. (1+1) 

ʊʨʝʥʫʪʥʘ ʠ ʩʨʝʜˁʘ ʙʨʟʠʥʘ ʪʝʣʘ. (1+0) 

ɿʘʚʠʩʥʦʩʪ ʙʨʟʠʥʝ ʠ ʧʫʪʘ ʦʜ ʚʨʝʤʝʥʘ ʧʨʠ ʨʘʚʥʦʤʝʨʥʦ ʧʨʦʤʝʥˀʠʚʦʤ ʧʨʘʚʦʣʠʥʠʿʩʢʦʤ 

ʢʨʝʪʘˁʫ. (2+2) 

ɻʨʘʬʠʯʢʦ ʧʨʝʜʩʪʘʚˀʘˁʝ ʟʘʚʠʩʥʦʩʪʠ ʙʨʟʠʥʝ ʠ ʧʫʪʘ ʦʜ ʚʨʝʤʝʥʘ ʢʦʜ ʨʘʚʥʦʤʝʨʥʦ 

ʧʨʘʚʦʣʠʥʠʿʩʢʦʛ ʢʨʝʪʘˁʘ. ɻʨʘʬʠʯʢʦ ʧʨʝʜʩʪʘʚˀʘˁʝ ʟʘʚʠʩʥʦʩʪʠ ʙʨʟʠʥʝ ʪʝʣʘ ʦʜ ʚʨʝʤʝʥʘ ʢʦʜ 

ʨʘʚʥʦʤʝʨʥʦ ʧʨʦʤʝʥˀʠʚʦʛ ʧʨʘʚʦʣʠʥʠʿʩʢʦʛ ʢʨʝʪʘˁʘ. (2+2) 

ʄʝʹʫʩʦʙʥʦ ʜʝʣʦʚʘˁʝ ʜʚʘ ʪʝʣʘ - ʩʠʣʝ ʘʢʮʠʿʝ ʠ ʨʝʘʢʮʠʿʝ. ʊʨʝ˂ʠ ɳʫʪʥʦʚ ʟʘʢʦʥ. ʇʨʠʤʝʨʠ. 

(1+1) 

ʉʠʩʪʝʤʘʪʠʟʘʮʠʿʘ  ʠ ʦʙʥʘʚˀʘˁʝ ʛʨʘʜʠʚʘ. (0+2) 

ɼʝʤʦʥʩʪʨʘʮʠʦʥʠ ʦʛʣʝʜʠ: ʀʣʫʩʪʨʦʚʘˁʝ ʠʥʝʨʮʠʿʝ ʪʝʣʘ ʧʦʤʦ˂ʫ ʧʘʧʠʨʘ ʠ ʪʝʛʘ.  ʂʨʝʪʘˁʝ 

ʢʫʛʣʠʮʝ ʥʠʟ ɻʘʣʠʣʝʿʝʚ ʞˀʝʙ. ʂʨʝʪʘˁʝ ʪʝʣʘ ʧʦʜ ʜʝʿʩʪʚʦʤ ʩʪʘʣʥʝ ʩʠʣʝ. ʄʝʨʝˁʝ ʩʠʣʝ 

ʜʠʥʘʤʦʤʝʪʨʦʤ. ʀʣʫʩʪʨʦʚʘˁʝ ʟʘʢʦʥʘ ʘʢʮʠʿʝ ʠ ʨʝʘʢʮʠʿʝ ʧʦʤʦ˂ʫ ʜʠʥʘʤʦʤʝʪʘʨʘ ʠ ʢʦʣʠʮʘ, 

ʢʦʣʠʮʘ ʩʘ ʦʧʨʫʛʦʤ ʠ ʜʨʫʛʠʭ ʦʛʣʝʜʘ (ʨʝʘʢʪʠʚʥʦ ʢʨʝʪʘˁʝ ʙʘʣʦʥʘ ʠ ʧʣʘʩʪʠʯʥʝ ʙʦʮʝ). 

ʃʘʙʦʨʘʪʦʨʠʿʩʢʝ ʚʝʞʙʝ  

1. ʆʜʨʝʹʠʚʘˁʝ ʩʪʘʣʥʦʛ ʫʙʨʟʘˁʘ ʧʨʠ ʢʨʝʪʘˁʫ ʢʫʛʣʠʮʝ ʥʠʟ ʞˀʝʙ. (1) 

2. ʇʨʦʚʝʨʘ ɼʨʫʛʦʛ ɳʫʪʥʦʚʦʛ ʟʘʢʦʥʘ ʧʦʤʦ˂ʫ  ʧʦʢʨʝʪʥʦʛ ʪʝʣa (ʢʦʣʠʮʘ) ʠʣʠ ʧʦʤʦ˂ʫ 

ɸʪʚʫʜʦʚʝ ʤʘʰʠʥʝ. (1)  
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ʂʈɽʊɸɳɽ ʊɽʃɸ ʇʆɼ ɼɽɱʉʊɺʆʄ ʉʀʃɽ ʊɽɾɽ. ʉʀʃɽ ʊʈɽɳɸ 

(4+6+2) 

ʋʙʨʟʘˁʝ ʧʨʠ ʢʨʝʪʘˁʫ ʪʝʣʘ ʧʦʜ ʜʝʿʩʪʚʦʤ ʩʠʣʝ ʪʝʞʝ. ɻʘʣʠʣʝʿʝʚ ʦʛʣʝʜ. (1+0) 

ʉʣʦʙʦʜʥʦ ʧʘʜʘˁʝ ʪʝʣʘ, ʙʝʩʪʝʞʠʥʩʢʦ ʩʪʘˁʝ. ʍʠʪʘʮ ʥʘʚʠʰʝ ʠ ʭʠʪʘʮ ʥʘʥʠʞʝ. (1+2) 

ʉʠʣʝ ʪʨʝˁʘ ʠ ʩʠʣʝ ʦʪʧʦʨʘ ʩʨʝʜʠʥʝ (ʪʨʝˁʝ ʤʠʨʦʚʘˁʘ, ʢʣʠʟʘˁʘ ʠ ʢʦʪʨˀʘˁʘ). ʋʪʠʮʘʿ ʦʚʠʭ 

ʩʠʣʘ ʥʘ ʢʨʝʪʘˁʝ ʪʝʣʘ. (2+2) 

ʉʠʩʪʝʤʘʪʠʟʘʮʠʿʘ ʠ ʦʙʥʘʚˀʘˁʝ  ʛʨʘʜʠʚʘ. (0+2) 

ɼʝʤʦʥʩʪʨʘʮʠʦʥʠ ʦʛʣʝʜʠ: ʉʣʦʙʦʜʥʦ ʧʘʜʘˁʝ ʪʝʣʘ ʨʘʟʣʠʯʠʪʠʭ ʦʙʣʠʢʘ ʠ ʤʘʩʘ (ɳʫʪʥʦʚʘ ʮʝʚ, 

ʩʣʦʙʦʜʘʥ ʧʘʜ ʚʝʟʘʥʠʭ ʥʦʚʯʠ˂ʘé). ʇʘʜʘˁʝ ʪʝʣʘ ʫ ʨʘʟʥʠʤ ʩʨʝʜʠʥʘʤʘ. ɹʝʩʪʝʞʠʥʩʢʦ ʩʪʘˁʝ 

ʪʝʣʘ (ʦʛʣʝʜʠ ʩʘ ʜʠʥʘʤʦʤʝʪʨʦʤ, ʩ ʜʚʘ ʪʝʛʘ ʠ ʧʘʧʠʨʦʤ ʠʟʤʝʹʫ ˁʠʭ, ʩʘ ʧʣʘʩʪʠʯʥʦʤ ʯʘʰʦʤ 

ʢʦʿʘ ʠʤʘ ʦʪʚʦʨ ʥʘ ʜʥʫ ʠ ʥʘʧʫˁʝʥʘ ʿʝ ʚʦʜʦʤ). ʊʨʝˁʝ ʥʘ ʩʪʦʣʫ, ʢʦʩʦʿ ʧʦʜʣʦʟʠ ʠ ʩʣ. ʄʝʨʝˁʝ 

ʩʠʣʝ ʪʨʝˁʘ ʧʦʤʦ˂ʫ ʜʠʥʘʤʦʤʝʪʨʘ. 

ʃʘʙʦʨʘʪʦʨʠʿʩʢe ʚʝʞʙe  

1. ʆʜʨʝʹʠʚʘˁʝ ʫʙʨʟʘˁʘ ʪʝʣʘ ʢʦʿʝ ʩʣʦʙʦʜʥʦ ʧʘʜʘ. (1) 

2. ʆʜʨʝʹʠʚʘˁʝ ʢʦʝʬʠʮʠʿʝʥʪʘ ʪʨʝˁʘ ʢʣʠʟʘˁʘ. (1) 

 

ʈɸɺʅʆʊɽɾɸ ʊɽʃɸ (5+5+1)  

ɼʝʣʦʚʘˁʝ ʜʚʝ ʩʠʣʝ ʥʘ ʪʝʣʦ ʜʫʞ ʠʩʪʦʛ ʧʨʘʚʮʘ.  (1+0) 

ʇʦʿʘʤ ʠ ʚʨʩʪʝ ʨʘʚʥʦʪʝʞʝ ʪʝʣʘ. ʇʦʣʫʛʘ, ʤʦʤʝʥʪ ʩʠʣʝ. ʈʘʚʥʦʪʝʞʘ ʧʦʣʫʛʝ ʠ ˁʝʥʘ ʧʨʠʤʝʥa. 

(2+2) 

ʉʠʣʘ ʧʦʪʠʩʢʘ ʫ ʪʝʯʥʦʩʪʠ ʠ ʛʘʩʫ. ɸʨʭʠʤʝʜʦʚ ʟʘʢʦʥ ʠ ˁʝʛʦʚa ʧʨʠʤʝʥa. ʇʣʠʚʘˁʝ ʠ ʪʦˁʝˁʝ 

ʪʝʣʘ. (2+2) 

ʉʠʩʪʝʤʘʪʠʟʘʮʠʿʘ ʠ ʦʙʥʘʚˀʘˁʝ  ʛʨʘʜʠʚʘ. (0+1) 

ɼʝʤʦʥʩʪʨʘʮʠʦʥʠ ʦʛʣʝʜʠ:  ɺʨʩʪʝ ʨʘʚʥʦʪʝʞʝ ʧʦʤʦ˂ʫ ʣʝˁʠʨʘ ʠʣʠ ʰʪʘʧʘ. ʈʘʚʥʦʪʝʞʘ ʧʦʣʫʛʝ. 

ʋʩʣʦʚʠ ʧʣʠʚʘˁʘ ʪʝʣʘ (ʪʝʛʦʚʠ ʠ ʩʪʘʢʣʝʥʘ ʧʦʩʫʜʘ ʥʘ ʚʦʜʠ, ʂʘʨʪʝʟʠʿʘʥʩʢʠ ʛˁʫʨʘʮ, ʩʫʚʦ 

ʛʨʦʞʹʝ ʫ ʤʠʥʝʨʘʣʥʦʿ ʚʦʜʠ, ʩʚʝʞʝ ʿʘʿʝ ʫ ʚʦʜʠ ʠ ʚʦʜʝʥʦʤ ʨʘʩʪʚʦʨʫ ʩʦʣʠ, ʤʘʥʜʘʨʠʥʘ ʩʘ ʢʦʨʦʤ 

ʠ ʙʝʟ ʢʦʨʝ ʫ ʚʦʜʠ, ʧʣʠʚʘˁʝ ʢʦʮʢʝ ʣʝʜʘ ʥʘ ʚʦʜʠé). 

ʃʘʙʦʨʘʪʦʨʠʿʩʢʘ ʚʝʞʙʘ  

1. ʆʜʨʝʹʠʚʘˁʝ ʛʫʩʪʠʥʝ ʯʚʨʩʪʦʛ ʪʝʣʘ ʧʨʠʤʝʥʦʤ ɸʨʭʠʤʝʜʦʚʦʛ ʟʘʢʦʥʘ. (1) 
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ʄɽʍɸʅʀʏʂʀ ʈɸɼ ʀ ɽʅɽʈɻʀɱɸ. ʉʅɸɻɸ (6+7+2)  

ʄʝʭʘʥʠʯʢʠ ʨʘʜ. ʈʘʜ ʩʠʣʝ. ʈʘʜ ʩʠʣʝ ʪʝʞʝ ʠ ʩʠʣʝ ʪʨʝˁʘ. (2+1) 

ʂʚʘʣʠʪʘʪʠʚʥʦ ʫʚʦʹʝˁʝ ʧʦʿʤʘ  ʤʝʭʘʥʠʯʢʝ ʝʥʝʨʛʠʿʝ ʪʝʣʘ. ʂʠʥʝʪʠʯʢʘ ʝʥʝʨʛʠʿʘ ʪʝʣʘ. 

ʇʦʪʝʥʮʠʿʘʣʥʘ ʝʥʝʨʛʠʿʘ. ɻʨʘʚʠʪʘʮʠʦʥʘ ʧʦʪʝʥʮʠʿʘʣʥʘ ʝʥʝʨʛʠʿʘ ʪʝʣʘ. (2+2)  

ɺʝʟʘ ʠʟʤʝʹʫ ʧʨʦʤʝʥʝ ʤʝʭʘʥʠʯʢʝ ʝʥʝʨʛʠʿʝ ʪʝʣʘ ʠ ʠʟʚʨʰʝʥʦʛ ʨʘʜʘ. ɿʘʢʦʥ ʦ ʦʜʨʞʘˁʫ ʤʝʭʘ-

ʥʠʯʢʝ ʝʥʝʨʛʠʿʝ. (1+1) 

ʉʥʘʛʘ. ʂʦʝʬʠʮʠʿʝʥʪ ʢʦʨʠʩʥʦʛ ʜʝʿʩʪʚʘ. (1+1) 

ʉʠʩʪʝʤʘʪʠʟʘʮʠʿʘ ʠ ʦʙʥʘʚˀʘˁʝ  ʛʨʘʜʠʚʘ. (0+2) 

ɼʝʤʦʥʩʪʨʘʮʠʦʥʠ ʦʛʣʝʜʠ: ʀʣʫʩʪʨʦʚʘˁʝ ʨʘʜʘ ʫʪʨʦʰʝʥʦʛ ʥʘ ʩʘʚʣʘʜʘʚʘˁʝ ʩʠʣʝ ʪʨʝˁʘ ʧʨʠ 

ʢʣʠʟʘˁʫ ʪʝʣʘ ʧʦ ʨʘʟʣʠʯʠʪʠʤ ʧʦʜʣʦʛʘʤʘ, ʫʟ ʢʦʨʠʰ˂ʝˁʝ ʜʠʥʘʤʦʤʝʪʨʘ. ʂʦʨʠʰ˂ʝˁʝ 

ʧʦʪʝʥʮʠʿʘʣʥʝ ʝʥʝʨʛʠʿʝ ʚʦʜʝ ʠʣʠ ʝʥʝʨʛʠʿʝ ʥʘʜʫʚʘʥʦʛ ʙʘʣʦʥʘ ʟʘ ʚʨʰʝˁʝ ʤʝʭʘʥʠʯʢʦʛ ʨʘʜʘ. 

ʇʨʠʤʝʨʠ ʤʝʭʘʥʠʯʢʝ ʝʥʝʨʛʠʿʝ ʪʝʣʘ. ɿʘʢʦʥ ʦ ʦʜʨʞʘˁʫ ʤʝʭʘʥʠʯʢʝ ʝʥʝʨʛʠʿʝ (ʄʘʢʩʚʝʣʦʚ 

ʪʦʯʘʢ). 

ʃʘʙʦʨʘʪʦʨʠʿʩʢe ʚʝʞʙe 

1. ʆʜʨʝʹʠʚʘˁʝ ʨʘʜʘ ʩʠʣʝ ʧʦʜ ʯʠʿʠʤ ʜʝʿʩʪʚʦʤ ʩe ʪʝʣʦ ʢʨʝ˂ʝ ʧʦ ʨʘʟʣʠʯʠʪʠʤ ʧʦʜʣʦʛʘʤʘ. (1) 

2. ʇʨʦʚʝʨʘ ʟʘʢʦʥʘ ʦʜʨʞʘˁʘ ʤʝʭʘʥʠʯʢʝ ʝʥʝʨʛʠʿʝ ʧʦʤʦ˂ʫ ʢʦʣʠʮʘ. (1) 

 

ʊʆʇʃʆʊʅɽ ʇʆɱɸɺɽ (3+5+1)  

ʊʦʧʣʦʪʥʦ ʰʠʨʝˁʝ ʪʝʣʘ. ʇʦʿʘʤ ʠ ʤʝʨʝˁʝ ʪʝʤʧʝʨʘʪʫʨʝ. (1+1) 

ʂʦʣʠʯʠʥʘ ʪʦʧʣʦʪʝ. ʉʧʝʮʠʬʠʯʥʠ ʪʦʧʣʦʪʥʠ ʢʘʧʘʮʠʪʝʪ. ʊʦʧʣʦʪʥʘ ʨʘʚʥʦʪʝʞʘ. (1+1) 

ʏʝʩʪʠʯʥʠ ʩʘʩʪʘʚ ʩʫʧʩʪʘʥʮʠʿʝ: ʤʦʣʝʢʫʣʠ ʠ ˁʠʭʦʚʦ ʭʘʦʪʠʯʥʦ ʢʨʝʪʘˁʝ. ʋʥʫʪʨʘʰˁʘ ʝʥʝʨʛʠʿʘ 

ʠ ʪʝʤʧʝʨʘʪʫʨʘ. (1+1) 

ʉʠʩʪʝʤʘʪʠʟʘʮʠʿʘ ʠ ʦʙʥʘʚˀʘˁʝ ʛʨʘʜʠʚʘ. (0+2) 

ɼʝʤʦʥʩʪʨʘʮʠʦʥʠ ʦʛʣʝʜʠ: ɼʠʬʫʟʠʿʘ ʠ ɹʨʘʫʥʦʚʦ ʢʨʝʪʘˁʝ. ʐʠʨʝˁʝ ʯʚʨʩʪʠʭ ʪʝʣʘ, ʪʝʯʥʦʩʪʠ ʠ 

ʛʘʩʦʚʘ (ʥʘʜʫʚʘʥʠ ʙʘʣʦʥ ʥʘ ʩʪʘʢʣʝʥʦʿ ʧʦʩʫʜʠ - ʬʣʘʰʠ ʠ ʜʚʝ ʧʦʩʫʜʝ ʩʘ ʭʣʘʜʥʦʤ ʠ ʪʦʧʣʦʤ 

ʚʦʜʦʤ, ɻʨʘʚʝʩʘʥʜʦʚ ʧʨʩʪʝʥ, ʠʟʜʫʞʝˁʝ ʞʠʮʝ, ʢʘʧʠʣʘʨʘ...).  

ʃʘʙʦʨʘʪʦʨʠʿʩʢʘ ʚʝʞʙʘ  

1. ʄʝʨʝˁʝ ʪʝʤʧʝʨʘʪʫʨʝ ʤʝʰʘʚʠʥʝ ʪʦʧʣʝ ʠ ʭʣʘʜʥʝ ʚʦʜʝ ʧʦʩʣʝ ʫʩʧʦʩʪʘʚˀʘˁʘ ʪʦʧʣʦʪʥʝ 

ʨʘʚʥʦʪʝʞʝ. (1) 
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ʆʉʄʀ ʈɸɿʈɽɼ 

 

ʆʉʎʀʃɸʊʆʈʅʆ ʀ ʊɸʃɸʉʅʆ ʂʈɽʊɸɳɽ (4+3+1) 

ʆʙʥʘʚˀʘˁʝ ʜʝʣʘ ʛʨʘʜʠʚʘ ʠʟ ʩʝʜʤʦʛ ʨʘʟʨʝʜʘ ʢʦʿʝ ʩʝ ʦʜʥʦʩʠ ʥʘ ʟʘʢʦʥ ʦʜʨʞʘˁʘ ʤʝʭʘʥʠʯʢʝ 

ʝʥʝʨʛʠʿʝ. ʆʩʮʠʣʘʪʦʨʥʦ ʢʨʝʪʘˁʝ (ʦʩʮʠʣʦʚʘˁʝ ʪʝʣʘ ʦʙʝʰʝʥʦʛ ʦ ʦʧʨʫʛʫ, ʦʩʮʠʣʦʚʘˁʝ ʢʫʛʣʠʮʝ 

ʢʣʘʪʥʘ). ʇʦʿʤʦʚʠ ʠ ʚʝʣʠʯʠʥʝ ʢʦʿʠʤʘ ʩʝ ʦʧʠʩʫʿʝ ʦʩʮʠʣʦʚʘˁʝ ʪʝʣʘ (ʘʤʧʣʠʪʫʜʘ, ʧʝʨʠʦʜ, 

ʬʨʝʢʚʝʥʮʠʿʘ). ɿʘʢʦʥ ʦ ʦʜʨʞʘˁʫ ʤʝʭʘʥʠʯʢʝ ʝʥʝʨʛʠʿʝ ʧʨʠ ʦʩʮʠʣʦʚʘˁʫ ʪʝʣʘ. (2+1) 

ʊʘʣʘʩʥʦ ʢʨʝʪʘˁʝ (ʤʝʭʘʥʠʯʢʠ ʪʘʣʘʩ). ʆʩʥʦʚʥʠ ʧʘʨʘʤʝʪʨʠ ʢʦʿʠʤʘ ʩʝ ʦʧʠʩʫʿʝ ʪʘʣʘʩʥʦ 

ʢʨʝʪʘˁʝ (ʪʘʣʘʩʥʘ ʜʫʞʠʥʘ, ʬʨʝʢʚʝʥʮʠʿʘ, ʙʨʟʠʥʘ). (1+1) 

ɿʚʫʢ. ʂʘʨʘʢʪʝʨʠʩʪʠʢʝ ʟʚʫʢʘ ʠ ʟʚʫʯʥʘ ʨʝʟʦʥʘʥʮʠʿʘ. (1+1) 

ɼʝʤʦʥʩʪʨʘʮʠʦʥʠ ʦʛʣʝʜʠ. ʆʩʮʠʣʦʚʘˁʝ ʢʫʛʣʠʮʝ ʢʣʘʪʥʘ ʠ ʪʝʣʘ ʦʙʝʰʝʥʦʛ ʦ ʦʧʨʫʛʫ (ʫ ʚʘʟʜʫʭʫ 

ʠ ʫ ʪʝʯʥʦʩʪʠ). ʆʩʮʠʣʦʚʘˁʝ ʞʠʮʘ ʠ ʚʘʟʜʫʰʥʠʭ ʩʪʫʙʦʚʘ (ʬʨʫʣʘ ʟʘʨʦˁʝʥʘ ʫ ʚʦʜʫ, ʢʩʠʣʦʬʦʥ, 

ʨʘʟʣʠʯʠʪʝ ʟʘʪʝʛʥʫʪʝ ʞʠʮʝ, ʿʝʜʥʘʢʝ ʩʪʘʢʣʝʥʝ ʬʣʘʰʝ ʩʘ ʨʘʟʣʠʯʠʪʠʤ ʥʠʚʦʠʤʘ ʚʦʜʝ). ʆʜʘʢʣʝ 

ʜʦʣʘʟʠ ʟʚʫʢ (ʛʫʤʝʥʦ ʮʨʝʚʦ ʩʘ ʜʚʘ ʣʝʚʢʘ, ʢʘʥʘʧ ʠ ʜʚʝ ʧʣʘʩʪʠʯʥʝ ʯʘʰʝ...). ʊʘʣʘʩʠ (ʪʘʣʘʩʥʘ 

ʤʘʰʠʥʘ ʠʣʠ ʢʘʜʘ). 

ʃʘʙʦʨʘʪʦʨʠʿʩʢʘ ʚʝʞʙʘ 

1. ʄʝʨʝˁʝ ʧʝʨʠʦʜʘ ʦʩʮʠʣʦʚʘˁʘ ʢʣʘʪʥʘ. (1) 

 

ʉɺɽʊʃʆʉʅɽ ʇʆɱɸɺɽ (7+6+2) 

ʉʚʝʪʣʦʩʪ (ʦʩʥʦʚʥʠ ʧʦʿʤʦʚʠ). ʇʨʘʚʦʣʠʥʠʿʩʢʦ ʧʨʦʩʪʠʨʘˁʝ ʩʚʝʪʣʦʩʪʠ (ʩʝʥʢʘ ʠ ʧʦʣʫʩʝʥʢʘ, 

ʧʦʤʨʘʯʝˁʝ ʉʫʥʮʘ ʠ ʄʝʩʝʮʘ). (1+0) 

ɿʘʢʦʥ ʦʜʙʠʿʘˁʘ ʩʚʝʪʣʦʩʪʠ. ʈʘʚʥʘ ʠ ʩʬʝʨʥʘ ʦʛʣʝʜʘʣʘ ʠ ʢʦʥʩʪʨʫʢʮʠʿʘ ʣʠʢʦʚʘ ʧʨʝʜʤʝʪʘ. (2+2) 

ɹʨʟʠʥʘ ʩʚʝʪʣʦʩʪʠ ʫ ʨʘʟʣʠʯʠʪʠʤ ʩʨʝʜʠʥʘʤʘ. ʀʥʜʝʢʩ ʧʨʝʣʘʤʘˁʘ ʠ ʟʘʢʦʥ ʧʨʝʣʘʤʘˁʘ 

ʩʚʝʪʣʦʩʪʠ. ʊʦʪʘʣʥʘ ʨʝʬʣʝʢʩʠʿʘ. (1+1) 

ʇʨʝʣʘʤʘˁʝ ʩʚʝʪʣʦʩʪʠ ʢʨʦʟ ʧʨʠʟʤʫ ʠ ʩʦʯʠʚʘ. ʆʜʨʝʹʠʚʘˁʝ ʧʦʣʦʞʘʿʘ ʣʠʢʦʚʘ ʢʦʜ ʩʦʯʠʚʘ. 

ʆʧʪʠʯʢʠ ʠʥʩʪʨʫʤʝʥʪʠ. ʃʫʧʘ ʠ ʤʠʢʨʦʩʢʦʧ. (3+2) 

ʉʠʩʪʝʤʘʪʠʟʘʮʠʿʘ ʠ ʦʙʥʘʚˀʘˁʝ ʛʨʘʜʠʚʘ. (0+1) 

ɼʝʤʦʥʩʪʨʘʮʠʦʥʠ ʦʛʣʝʜʠ. ʉʝʥʢʝ. ʍʘʨʪʣʠʿʝʚʘ ʧʣʦʯʘ ʟʘ ʠʣʫʩʪʨʦʚʘˁʝ ʟʘʢʦʥʘ ʦ ʦʜʙʠʿʘˁʫ ʠ 

ʧʨʝʣʘʤʘˁʫ ʩʚʝʪʣʦʩʪʠ. ʇʨʝʣʘʤʘˁʝ ʩʚʝʪʣʦʩʪʠ (ʰʪʘʧʠ˂ ʜʝʣʠʤʠʯʥʦ ʫʨʦˁʝʥ ʫ ʯʘʰʫ ʩ ʚʦʜʦʤ, 

ʥʦʚʯʠ˂ ʫ ʯʘʰʠ ʩʘ ʚʦʜʦʤ ʠ ʠʩʧʦʜ ˁʝ). ʇʨʝʣʘʤʘˁʝ ʙʝʣʝ ʩʚʝʪʣʦʩʪʠ ʧʨʠ ʧʨʦʣʘʟʫ ʢʨʦʟ ʧʨʠʟʤʫ. 

ʇʨʝʣʘʤʘˁʝ ʩʚʝʪʣʦʩʪʠ ʢʨʦʟ ʩʦʯʠʚʦ, ʦʢʦ ʠ ʢʦʨʝʢʮʠʿʘ ʚʠʜʘ (ʦʧʪʠʯʢʘ ʢʣʫʧʘ, ʛʝʦʤʝʪʨʠʿʩʢʘ 

ʦʧʪʠʢʘ ʥʘ ʤʘʛʥʝʪʥʦʿ ʪʘʙʣʠ, ʩʪʘʢʣʝʥʘ ʬʣʘʰʘ ʩʘ ʚʦʜʦʤ ʢʘʦ ʩʦʯʠʚʦ). ʃʫʧʘ ʠ ʤʠʢʨʦʩʢʦʧ. 
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ʃʘʙʦʨʘʪʦʨʠʿʩʢʝ ʚʝʞʙʝ 

1. ʇʨʦʚʝʨʘ ʟʘʢʦʥʘ ʦʜʙʠʿʘˁʘ ʩʚʝʪʣʦʩʪʠ ʢʦʨʠʰ˂ʝˁʝʤ ʨʘʚʥʦʛ ʦʛʣʝʜʘʣʘ. (1) 

2. ʆʜʨʝʹʠʚʘˁʝ ʞʠʞʥʝ ʜʘˀʠʥʝ ʩʘʙʠʨʥʦʛ ʩʦʯʠʚʘ. (1) 

 

ɽʃɽʂʊʈʀʏʅʆ ʇʆɲɽ (5+5+0) 

ʅʘʝʣʝʢʪʨʠʩʘʚʘˁʝ ʪʝʣʘ. ɽʣʝʤʝʥʪʘʨʥʘ ʢʦʣʠʯʠʥʘ ʥʘʝʣʝʢʪʨʠʩʘˁʘ. ɿʘʢʦʥ ʦ ʦʜʨʞʘˁʫ ʢʦʣʠʯʠʥʝ 

ʥʘʝʣʝʢʪʨʠʩʘˁʘ. ʋʟʘʿʘʤʥʦ ʜʝʣʦʚʘˁʝ ʥʘʝʣʝʢʪʨʠʩʘʥʠʭ ʪʝʣʘ. ʂʫʣʦʥʦʚ ʟʘʢʦʥ. (2+2) 

ɽʣʝʢʪʨʠʯʥʦ ʧʦˀʝ (ʣʠʥʠʿʝ ʩʠʣʘ, ʭʦʤʦʛʝʥʦ ʠ ʥʝʭʦʤʦʛʝʥʦ ʧʦˀʝ). ʈʘʜ ʩʠʣʝ ʝʣʝʢʪʨʠʯʥʦʛ ʧʦˀʘ. 

ʅʘʧʦʥ. ɺʝʟʘ ʥʘʧʦʥʘ ʠ ʿʘʯʠʥʝ ʭʦʤʦʛʝʥʦʛ ʝʣʝʢʪʨʠʯʥʦʛ ʧʦˀʘ. ɽʣʝʢʪʨʠʯʥʝ ʧʦʿʘʚʝ ʫ 

ʘʪʤʦʩʬʝʨʠ. (3+2) 

ʉʠʩʪʝʤʘʪʠʟʘʮʠʿʘ ʠ ʦʙʥʘʚˀʘˁʝ ʛʨʘʜʠʚʘ. (0+1) 

ɼʝʤʦʥʩʪʨʘʮʠʦʥʠ ʦʛʣʝʜʠ. ʅʘʝʣʝʢʪʨʠʩʘʚʘˁʝ ʯʚʨʩʪʠʭ ʠʟʦʣʘʪʦʨʘ ʠ ʧʨʦʚʦʜʥʠʢʘ. ɽʣʝʢʪʨʦʬʦʨ, 

ʝʣʝʢʪʨʠʯʥʦ ʢʣʘʪʥʦ ʠ ʝʣʝʢʪʨʦʩʢʦʧ. ʃʠʥʠʿʝ ʩʠʣʘ ʝʣʝʢʪʨʠʯʥʦʛ ʧʦˀʘ (ʧʝʨʿʘʥʠʮʝ, ʛʨʠʟ ʫ 

ʨʠʮʠʥʫʩʦʚʦʤ ʫˀʫ ʠ ʿʘʢʦʤ ʝʣʝʢʪʨʠʯʥʦʤ ʧʦˀʫ). ʌʘʨʘʜʝʿʝʚ ʢʘʚʝʟ. ɸʥʪʠʩʪʘʪʠʯʢʝ ʧʦʜʣʦʛʝ. 

ʀʥʬʣʫʝʥʪʥʘ ʤʘʰʠʥʘ. ʄʝʭʫʨʠ ʩʘʧʫʥʠʮʝ ʫ ʝʣʝʢʪʨʠʯʥʦʤ ʧʦˀʫ. ʄʦʜʝʣ ʛʨʦʤʦʙʨʘʥʘ. 

 

ɽʃɽʂʊʈʀʏʅɸ ʉʊʈʋɱɸ (8+8+3) 

ɽʣʝʢʪʨʠʯʥʘ ʩʪʨʫʿʘ (ʿʝʜʥʦʩʤʝʨʥʘ, ʥʘʠʟʤʝʥʠʯʥʘ). ʋʩʣʦʚʠ ʟʘ ʥʘʩʪʘʿʘˁʝ ʝʣʝʢʪʨʠʯʥʝ ʩʪʨʫʿʝ ʠ 

ʠʟʚʦʨʠ ʩʪʨʫʿʝ (ɽʄʉ). ʄʝʨʝˁʝ ʝʣʝʢʪʨʠʯʥʝ ʩʪʨʫʿʝ ʠ ʥʘʧʦʥʘ. (3+3) 

ɽʣʝʢʪʨʠʯʥʘ ʦʪʧʦʨʥʦʩʪ ʧʨʦʚʦʜʥʠʢʘ. ʇʨʦʚʦʜʥʠʮʠ ʠ ʠʟʦʣʘʪʦʨʠ. ʆʤʦʚ ʟʘʢʦʥ ʟʘ ʜʝʦ ʩʪʨʫʿʥʦʛ 

ʢʦʣʘ. ʈʘʜ ʠ ʩʥʘʛʘ ʝʣʝʢʪʨʠʯʥʝ ʩʪʨʫʿʝ. ɷʫʣ-ʃʝʥʮʦʚ ʟʘʢʦʥ. ʆʤʦʚ ʟʘʢʦʥ ʟʘ ʮʝʣʦ ʩʪʨʫʿʥʦ ʢʦʣʦ. 

ɺʝʟʠʚʘˁʝ ʦʪʧʦʨʥʠʢʘ. (4+4) 

ɽʣʝʢʪʨʠʯʥʘ ʩʪʨʫʿʘ ʫ ʪʝʯʥʦʩʪʠʤʘ ʠ ʛʘʩʦʚʠʤʘ. (1+0) 

ʉʠʩʪʝʤʘʪʠʟʘʮʠʿʘ ʠ ʦʙʥʘʚˀʘˁʝ ʛʨʘʜʠʚʘ. (0+1) 

ɼʝʤʦʥʩʪʨʘʮʠʦʥʠ ʦʛʣʝʜʠ. ɼʝʤʦʥʩʪʨʘʮʠʦʥʠ ʘʤʧʝʨʤʝʪʘʨ ʫ ʩʪʨʫʿʥʦʤ ʢʦʣʫ. ʈʝʛʫʣʠʩʘˁʝ 

ʝʣʝʢʪʨʠʯʥʝ ʩʪʨʫʿʝ ʫ ʢʦʣʫ ʨʝʦʩʪʘʪʦʤ ʠ ʧʦʪʝʥʮʠʦʤʝʪʨʦʤ. ɻʨʘʬʠʪʥʘ ʤʠʥʘ (ʦʣʦʚʢʝ) ʢʘʦ 

ʧʦʪʝʥʮʠʦʤʝʪʘʨ. ʄʝʨʝˁʝ ʝʣʝʢʪʨʠʯʥʝ ʦʪʧʦʨʥʦʩʪʠ ʦʤʤʝʪʨʦʤ. ɿʘʛʨʝʚʘˁʝ ʧʨʦʚʦʜʥʠʢʘ 

ʝʣʝʢʪʨʠʯʥʦʤ ʩʪʨʫʿʦʤ. ʇʨʦʪʠʮʘˁʝ ʝʣʝʢʪʨʠʯʥʝ ʩʪʨʫʿʝ ʫ ʚʦʜʝʥʦʤ ʨʘʩʪʚʦʨʫ ʢʫʭʠˁʩʢʝ ʩʦʣʠ. 

ʃʠʤʫʥ ʢʘʦ ʙʘʪʝʨʠʿʘ. ʇʨʘʞˁʝˁʝ ʫ ɻʘʿʩʣʝʨʦʚʠʤ ʮʝʚʠʤʘ ʧʦʤʦ˂ʫ ʊʝʩʣʠʥʦʛ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. 

ʃʘʙʦʨʘʪʦʨʠʿʩʢʝ ʚʝʞʙʝ 

1. ɿʘʚʠʩʥʦʩʪ ʝʣʝʢʪʨʠʯʥʝ ʩʪʨʫʿʝ ʦʜ ʥʘʧʦʥʘ ʥʘ ʧʨʦʚʦʜʥʠʢʫ (ʪʘʙʣʠʯʥʠ ʠ ʛʨʘʬʠʯʢʠ ʧʨʠʢʘʟ 

ʟʘʚʠʩʥʦʩʪʠ). (1) 
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2. ʆʜʨʝʹʠʚʘˁʝ ʝʣʝʢʪʨʠʯʥʝ ʦʪʧʦʨʥʦʩʪʠ ʦʪʧʦʨʘ ʫ ʢʦʣʫ ʧʦʤʦ˂ʫ ʘʤʧʝʨʤʝʪʨʘ ʠ ʚʦʣʪʤʝʪʨʘ. (1) 

3. ʄʝʨʝˁʝ ʝʣʝʢʪʨʠʯʥʝ ʩʪʨʫʿʝ ʠ ʥʘʧʦʥʘ ʫ ʢʦʣʫ ʩʘ ʩʝʨʠʿʩʢʠ ʠ ʧʘʨʘʣʝʣʥʦ ʧʦʚʝʟʘʥʠʤ 

ʦʪʧʦʨʥʠʮʠʤʘ ʠ ʦʜʨʝʹʠʚʘˁʝ ʝʢʚʠʚʘʣʝʥʪʥʝ ʦʪʧʦʨʥʦʩʪʠ. (1) 

 

ʄɸɻʅɽʊʅʆ ʇʆɲɽ (4+2+0) 

ʄʘʛʥʝʪʥʦ ʧʦˀʝ ʩʪʘʣʥʠʭ ʤʘʛʥʝʪʘ. ʄʘʛʥʝʪʥʦ ʧʦˀʝ ɿʝʤˀʝ. (1+1) 

ʄʘʛʥʝʪʥʦ ʧʦˀʝ ʝʣʝʢʪʨʠʯʥʝ ʩʪʨʫʿʝ. ɼʝʿʩʪʚʦ ʤʘʛʥʝʪʥʦʛ ʧʦˀʘ ʥʘ ʩʪʨʫʿʥʠ ʧʨʦʚʦʜʥʠʢ. (2+1) 

ɼʦʧʨʠʥʦʩ ʅʠʢʦʣʝ ʊʝʩʣʝ ʠ ʄʠʭʘʿʣʘ ʇʫʧʠʥʘ ʨʘʟʚʦʿʫ ʥʘʫʢʝ ʦ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʠʤ ʧʦʿʘʚʘʤʘ ʠ 

ˁʠʭʦʚʦʿ ʧʨʠʤʝʥʠ. (1+0) 

ɼʝʤʦʥʩʪʨʘʮʠʦʥʠ ʦʛʣʝʜʠ. ʃʠʥʠʿʝ ʩʠʣʘ ʤʘʛʥʝʪʥʦʛ ʧʦˀʘ ʧʦʪʢʦʚʠʯʘʩʪʦʛ ʤʘʛʥʝʪʘ ʠ ʤʘʛʥʝʪʥʝ 

ʰʠʧʢʝ. ʄʘʛʥʝʪʥʘ ʠʛʣʘ ʠ ʰʢʦʣʩʢʠ ʢʦʤʧʘʩ. ɽʨʩʪʝʜʦʚ ʦʛʣʝʜ. ɽʣʝʢʪʨʦʤʘʛʥʝʪ. ʋʟʘʿʘʤʥʦ 

ʜʝʣʦʚʘˁʝ ʜʚʘ ʧʘʨʘʣʝʣʥʘ ʧʨʦʚʦʜʥʠʢʘ ʢʨʦʟ ʢʦʿʝ ʧʨʦʪʠʯʝ ʩʪʨʫʿʘ 

. 

ɽʃɽʄɽʅʊʀ ɸʊʆʄʉʂɽ ʀ ʅʋʂʃɽɸʈʅɽ ʌʀɿʀʂɽ (5+3+0) 

ʉʪʨʫʢʪʫʨʘ ʘʪʦʤʘ (ʿʝʟʛʨʦ, ʝʣʝʢʪʨʦʥʩʢʠ ʦʤʦʪʘʯ). ʅʫʢʣʝʘʨʥʝ ʩʠʣʝ. (1+1) 

ʇʨʠʨʦʜʥʘ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪ. ʈʘʜʠʦʘʢʪʠʚʥʦ ʟʨʘʯʝˁʝ (ʘʣʬʘ, ʙʝʪʘ ʠ ʛʘʤʘ ʟʨʘʮʠ) ʠ ˁʠʭʦʚʦ 

ʙʠʦʣʦʰʢʦ ʜʝʿʩʪʚʦ ʥʘ ʙʠˀʥʠ ʠ ʞʠʚʦʪʠˁʩʢʠ ʩʚʝʪ. ɿʘʰʪʠʪʘ ʦʜ ʨʘʜʠʦʘʢʪʠʚʥʦʛ ʟʨʘʯʝˁʘ. (2+1) 

ɺʝʰʪʘʯʢʘ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪ. ʌʠʩʠʿʘ ʠ ʬʫʟʠʿʘ. ʇʨʠʤʝʥʘ ʥʫʢʣʝʘʨʥʝ ʝʥʝʨʛʠʿʝ ʠ ʨʘʜʠʦʘʢʪʠʚʥʦʛ 

ʟʨʘʯʝˁʘ. (2+1) 

ɼʝʤʦʥʩʪʨʘʮʠʦʥʠ ʦʛʣʝʜ. ɼʝʪʝʢʮʠʿʘ ʧʨʠʩʫʩʪʚʘ ʨʘʜʠʦʘʢʪʠʚʥʦʛ ʟʨʘʯʝˁʘ. (ʰʢʦʣʩʢʠ ɻʘʿʛʝʨ-

ʄʠʣʝʨʦʚ ʙʨʦʿʘʯ) 

 

ʌʀɿʀʂɸ ʀ ʉɸɺʈɽʄɽʅʀ ʉɺɽʊ (2+0) 

ʋʪʠʮʘʿ ʬʠʟʠʢʝ ʥʘ ʨʘʟʚʦʿ ʜʨʫʛʠʭ ʧʨʠʨʦʜʥʠʭ ʥʘʫʢʘ, ʤʝʜʠʮʠʥʝ ʠ ʪʝʭʥʦʣʦʛʠʿʝ. (2+0) 
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ʇʨʠʣʦʟʠ ʧʦʛʣʘʚˀʫ ʄʝʪʦʜʦʣʦʛʠʿʘ ʠʩʪʨʘʞʠʚʘˁʘ 

 

ʀʥʩʪʨʫʤʝʥʪʠ ʠʩʪʨʘʞʠʚʘˁʘ 
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6.4. ʇʨʠʣʦʛ 3-1: ɹʦʥʜʦʚ ʪʝʩʪ ʣʦʛʠʯʢʠʭ ʦʧʝʨʘʮʠʿʘ (BLOT) 
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