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фΦ ɱʶ˖ˊʴʾˇˎ ɾʱˊʻʰΣ ɳʻ˄ʽˁˈ ˁʰʽ ɼʰˉˇʵʽˋˍˊʽʰˁˈ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɮʻʹ˄˗˄ 
млΦ ɲʹ˃ʹˍˊʽʱʵʹ ɼˎˊʽʰˁʺΣ ɲʽʵʱˁˍˇˊʰˌΣ ɲʶˎˍʶˊˇʲʱʻ˃ʽʰ ɳˁˉʰʾʵʶˎˋʹ 
ммΦ ɲʹ˃ʹˍˊʾˇˎ ɮ˄ʰˋˍʰˋʾʰΣ ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌ 
мнΦ ɵʰ˔ʰˊʾʰ ɵʰ˔ʰˊʾʰˌΣ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɼˏˉˊˇˎ 
моΦ ɵˇˎˉʾʵʹˌ ɮ˄ʰˋˍʱˋʽˇˌΣ ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌ 
мпΦ ɹ˖ʰ˄˄ʾʵʹˌ ɱʽ˗ˊʴˇˌΣ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ʃʰˍˊ˗˄ 
мрΦ ɼʰ˂ʰʿˍʸʽʵʱˁʹ ɾʰˊʽʱ˄˄ʰΣ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɼˊʺˍʹˌ 
мсΦ ɼʰ˂ˁʱ˄ʹˌ ɱʽ˗ˊʴˇˌΣ ɳʻ˄ʽˁˈ ˁʰʽ ɼʰˉˇʵʽˋˍˊʽʰˁˈ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɮʻʹ˄˗˄ 
мтΦ ɼʰ˂ˇʴʽʰ˄˄ʱˁʹˌ ɾʽ˔ʱ˂ʹˌΣ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɼˊʺˍʹˌ 
муΦ ɼʰˊʽ˗ˍˇʴ˂ˇˎ ʃʷˍˊˇˌΣ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɲˎˍʽˁʺˌ ɾʰˁʶʵˇ˄ʾʰˌ 
мфΦ ɼʰˍˋʽʰ˃ˉˇˏˊʰ ɱʽʱ˄˄ʰΣ ɳʻ˄ʽˁˈ ˁʰʽ ɼʰˉˇʵʽˋˍˊʽʰˁˈ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɮʻʹ˄˗˄ 
нлΦ ɼ˂˖˄ʱˊʹ ɼʰˍʶˊʾ˄ʰΣ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɮʽʴʰʾˇ ˎ
нмΦ ɼˇ˂ʽˈˉˇˎ˂ˇˌ ɲʹ˃ʺˍˊʹˌΣ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ʃʰˍˊ˗˄ 
ннΦ ɼˈ˂˂ʰˌ ʅˉˏˊˇˌΣ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸʶˋˋʰ˂ʾʰˌ 
ноΦ ɼˈ˂˂ʽʰˌ ɰʰˋʾ˂ʹˌΣ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸʶˋˋʰ˂ʾʰˌ 
нпΦ ɼˇˊ˒ʽʱˍʹˌ ɼ˖˄ˋˍʰ˄ˍʾ˄ˇˌΣ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɼˏˉˊˇˎ 
нрΦ ɼ˗ˍˋʹˌ ɼ˖˄ˋˍʰ˄ˍʾ˄ˇˌΣ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɹ˖ʰ˄˄ʾ˄˖˄ 
нсΦ ɼˇˎ˂ˇˎʴ˂ʽ˗ˍʹˌ ɲʽˇ˄ˏˋʹˌΣ ɹˈ˄ʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ 
нтΦ ɼ˖˄ˋˍʰ˄ˍʾ˄ˇˎ ɼ˖˄ˋˍʰ˄ˍʾ˄ˇˌΣ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɼˏˉˊˇˎ 
нуΦ ɽʰ˃ˉˊʽ˄ˈˌ ɿʾˁˇˌΣ ɮˊʽˋˍˇˍʷ˂ʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸʶˋˋʰ˂ˇ˄ʾˁʹˌ 
нфΦ ɽʶˏˁˇˌ ɹ˖ʱ˄˄ʹˌΣ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɾʰˁʶʵˇ˄ʾʰˌ 
олΦ ɾʰ˂ʰ˄ʵˊʱˁʹˌ ɱʶ˗ˊʴʽˇˌΣ ɮˊʽˋˍˇˍʷ˂ʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸʶˋˋʰ˂ˇ˄ʾˁʹˌ 
омΦ ɾʰ˄ʵˊʾˁʰˌ ɮ˔ʽ˂˂ʷʰˌΣ ʅɳɳ ɮʶʽ˒ˇˊʾʰˌ сˇˎ ʃɳɼɳʅ ɮˍˍʽˁʺˌ 
онΦ ɾʰˎˊʽˁʱˁʹ ɳˎʰʴʴʶ˂ʾʰΣ ɳʻ˄ʽˁˈ ˁʰʽ ɼʰˉˇʵʽˋˍˊʽʰˁˈ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɮʻʹ˄˗˄ 
ооΦ ɾʽ˔ʰʹ˂ʾʵʹˌ ʃʰ˄ʰʴʽ˗ˍʹˌΣ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɼˊʺˍʹˌ 
опΦ ɾˈʴʽʰˌ ɸʰ˄ʱˋʹˌΣ ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌ 
орΦ ɾʽ˔ʰʹ˂ʾʵʹ ɮʽ˃ʽ˂ʾʰΣ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɼˊʺˍʹˌ 
осΦ ɾˇ˂ˇ˔ʾʵʹˌ ɮ˄ʰˋˍʱˋʽˇˌΣ ɮˊʽˋˍˇˍʷ˂ʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸʶˋˋʰ˂ˇ˄ʾˁʹˌ 
отΦ ʃʰ˄ˍʾʵˇˌ ʃʰ˄ʰʴʽ˗ˍʹˌΣ ɳʻ˄ʽˁˈ ˁʰʽ ɼʰˉˇʵʽˋˍˊʽʰˁˈ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɮʻʹ˄˗˄ 
оуΦ ʃʰˊʰˋˁʶˎʱˌ ɮˉˈˋˍˇ˂ˇˌΣ ʅɳɳ нˇ ʃɳɼɳʅ ɼʶ˄ˍˊʽˁʺˌ ɾʰˁʶʵˇ˄ʾʰˌ 
офΦ ʃʰˉʰʴʶ˖ˊʴʾˇˎ ɱʽ˗ˊʴˇˌΣ ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌ 
плΦ ʃʰˉʰʵˇˉˇˏ˂ˇˎ ʃʹ˄ʶ˂ˈˉʹΣ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɲˎˍʽˁʺˌ ɾʰˁʶʵˇ˄ʾʰˌ 
пмΦ ʃʰˍˊʽ˄ˈˉˇˎ˂ˇˌ ɾʰˍʻʰʾˇˌΣ ʅɳɳ нˇ ʃɳɼɳʅ ɮˍˍʽˁʺˌ 
пнΦ ʃʶˍˊʾʵˇˎ ɳ˂ʷ˄ʹΣ ɲʽʵʱˁˍˇˊʰˌΣ ɲʶˎˍʶˊˇʲʱʻ˃ʽʰ ɳˁˉʰʾʵʶˎˋʹ 
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поΦ ʃ˂ʰˁʾˍˋʹ ɼʰˍʶˊʾ˄ʰΣ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɹ˖ʰ˄˄ʾ˄˖˄ 
ппΦ ʃ˄ʶˎ˃ʰˍʽˁˈˌ ɲʹ˃ʺˍˊʹˌΣ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɲˎˍʽˁʺˌ ɾʰˁʶʵˇ˄ʾʰˌ 
прΦ ʃˇ˂ʱˍˇʴ˂ˇˎ ʋʰˊʾˍ˖˄ʰˌΣ ɮˊʽˋˍˇˍʷ˂ʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸʶˋˋʰ˂ˇ˄ʾˁʹˌ 
псΦ ʃˊʾ˄ˇˎ ɽˇˎˁʾʰΣ ɲʽʵʱˁˍˇˊʰˌΣ ɲʶˎˍʶˊˇʲʱʻ˃ʽʰ ɳˁˉʰʾʵʶˎˋʹ 
птΦ ʄʰʲʱ˄ʹˌ ɼ˖˄ˋˍʰ˄ˍʾ˄ˇˌΣ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ʃʰˍˊ˗˄ 
пуΦ ʅʱ˂ˍʰ ɼʰˍʶˊʾ˄ʰΣ ɳʻ˄ʽˁˈ ˁʰʽ ɼʰˉˇʵʽˋˍˊʽʰˁˈ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɮʻʹ˄˗˄ 
пфΦ ʅʽʴʱ˂ʰˌ ɾʽ˔ʱ˂ʹˌΣ ɮˊʽˋˍˇˍʷ˂ʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸʶˋˋʰ˂ˇ˄ʾˁʹˌ 
рлΦ ʅʷˊˇʴ˂ˇˎ ʊʰ˄ʺΣ ɮˊʽˋˍˇˍʷ˂ʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸʶˋˋʰ˂ˇ˄ʾˁʹˌ 
рмΦ ʅˁˇˊʵˇˏ˂ʹˌ ɼ˗ˋˍʰˌΣ ɳʻ˄ʽˁˈ ˁʰʽ ɼʰˉˇʵʽˋˍˊʽʰˁˈ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɮʻʹ˄˗˄ 
рнΦ ʅˁˇˎ˃ʽˈˌ ɾʽ˔ʱ˂ʹˌΣ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɮʽʴʰʾˇˎ 
роΦ ʅ˃ˎˊ˄ʰʾˇˎ ɵʰ˔ʰˊˇˏ˂ʰΣ ɳʻ˄ʽˁˈ ˁʰʽ ɼʰˉˇʵʽˋˍˊʽʰˁˈ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɮʻʹ˄˗˄ 
рпΦ ʅˇˏ˂ʽˇˌ ɹ˖ʱ˄˄ʹˌΣ ʁˊʴʰ˄˖ˍʽˁˈˌ ʅˎ˄ˍˇ˄ʽˋˍʺˌΣ ʃɳɼɳʅ ɲˎˍʽˁʺˌ ɾʰˁʶʵˇ˄ʾʰˌ 
ррΦ ʅˉʹ˂ʽˇˍˇˉˇˏ˂ˇˎ ɰʰˋʽ˂ʽˁʺΣ ɮʅʃɮɹʆɳ ʃʰˍˊ˗˄ 
рсΦ ʅˉˏˊˍˇˎ ɯ˄˄ʰΣ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɲˎˍʽˁʺˌ ɾʰˁʶʵˇ˄ʾʰˌ 
ртΦ ʅˍʰ˃ˇʲ˂ʱˋʹˌ ɲʹ˃ʺˍˊʹˌΣ ɮˊʽˋˍˇˍʷ˂ʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɮʻʺ˄ʰˌ 
руΦ ʅˍʰˊʱˁʹˌ ɱʽʱ˄˄ʹˌΣ ɳʻ˄ʽˁˈ ˁʰʽ ɼʰˉˇʵʽˋˍˊʽʰˁˈ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɮʻʹ˄˗˄ 
рфΦ ʅˍʰˏˊˇˎ ɲʹ˃ʺˍˊʹˌΣ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɼˊʺˍʹˌ 
слΦ ʅˍʰˏˊˇˎ ɹ˖ʱ˄˄ʰΣ ɲʽʵʱˁˍˇˊʰˌΣ ʃˊ˖ˍˇʲʱʻ˃ʽʰ ɳˁˉʰʾʵʶˎˋʹ 
смΦ ʅˍʶ˒ʰ˄ʾʵˇˎ ɼ˖˄ˋˍʰ˄ˍʾ˄ʰΣ ɳʻ˄ʽˁˈ ˁʰʽ ɼʰˉˇʵʽˋˍˊʽʰˁˈ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɮʻʹ˄˗˄ 
снΦ ʅˍˏ˂ˇˌ ɱʽ˗ˊʴˇˌΣ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɹ˖ʰ˄˄ʾ˄˖˄ 
соΦ ʅ˖ˍʹˊˈˉˇˎ˂ˇˌ ɲʹ˃ʺˍˊʹˌΣ ɲʽʵʱˁˍˇˊʰˌΣ ɲʶˎˍʶˊˇʲʱʻ˃ʽʰ ɳˁˉʰʾʵʶˎˋʹ 
спΦ ʆʰˊʰ˃ˈˉˇˎ˂ˇˌ ɸʰ˄ʱˋʹˌΣ ɲʽʵʱˁˍˇˊʰˌΣ ɲʶˎˍʶˊˇʲʱʻ˃ʽʰ ɳˁˉʰʾʵʶˎˋʹ 
срΦ ʆʸˇˎʴˁˊʱˁʹ ʋˊˏˋʰΣ ʁ˃ˈˍʽ˃ʹΣ ɳʻ˄ʽˁˈ ˁʰʽ ɼʰˉˇʵʽˋˍˊʽʰˁˈ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɮʻʹ˄˗˄ 
ссΦ ʆˋʱˁ˖˄ʰˌ ʃʰ˄ʰʴʽ˗ˍʹˌΣ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ʃʶʽˊʰʽʱ 
стΦ ʆˋʰˉʰˊ˂ʺˌ ɱʽ˗ˊʴˇˌΣ ʁ˃ˈˍʽ˃ˇˌΣ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɹ˖ʰ˄˄ʾ˄˖˄ 
суΦ ʆˋʶ˂˒ʷˌ ɰʰˋʾ˂ʹˌΣ ʁ˃ˈˍʽ˃ˇˌΣ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɹ˖ʰ˄˄ʾ˄˖˄ 
сфΦ ʋʰ˂ˁʽʱ ɽʾʰΣ ʁ˃ˈˍʽ˃ʹΣ ɳʻ˄ʽˁˈ ˁʰʽ ɼʰˉˇʵʽˋˍˊʽʰˁˈ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɮʻʹ˄˗˄ 
70. ʊʶˊʶ˄ˍʾ˄ˇˎ ɮ˄ʰˋˍʰˋʾʰΣ ɲʽʵʱˁˍˇˊʰˌΣ ɲʶˎˍʶˊˇʲʱʻ˃ʽʰ ɳˁˉʰʾʵʶˎˋʹ 
тмΦ ʊ˗ˍˇˎ ɿʾˁˇˌΣ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ [ƛƴŎƻƭƴΣ ¦Y 
тнΦ ʋʰ˂ˁʾʵʹˌ ɯ˄ʻʽ˃ˇˌΣ ɲʽʵʱˁˍˇˊʰˌΣ ɲʶˎˍʶˊˇʲʱʻ˃ʽʰ ɳˁˉʰʾʵʶˎˋʹ 
тоΦ ʋʰˊʽˋˍˈˌ ɿʾˁˇˌΣ ɮˊʽˋˍˇˍʷ˂ʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸʶˋˋʰ˂ˇ˄ʾˁʹˌ 
тпΦ ʋʰˊʾˍˇˌ ɼ˖˄ˋˍʰ˄ˍʾ˄ˇˌΣ ɮˊʽˋˍˇˍʷ˂ʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸʶˋˋʰ˂ˇ˄ʾˁʹˌ 
трΦ ʋʰˍʸʹˁˊʰ˄ʽ˗ˍʹˌ ɳˎˊʽˉʾʵʹˌΦ ɮˊʽˋˍˇˍʷ˂ʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸʶˋˋʰ˂ˇ˄ʾˁʹˌ 
тсΦ ʋˊʹˋˍʾʵˇˎ ɰʰˋʽ˂ʶʾʰΣ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸʶˋˋʰ˂ʾʰˌ 
ттΦ ʌˏ˂˂ˇˌ ɲʹ˃ʺˍˊʹˌΣ ɮˊʽˋˍˇˍʷ˂ʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸʶˋˋʰ˂ˇ˄ʾˁʹˌ 
туΦ ʌˎ˔ʱˊʹˌ ʅʰˊʱ˄ˍˇˌΣ ɮʅʃɮɹʆɳ ɮʻʹ˄˗˄ 
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ʃ˂ʰʾˋʽˇ ˁʰʽ ˋˁˇˉˈˌ ˍˇˎ ˋˎ˄ʶʵˊʾˇˎ  

ʆˇ мнˇ ʅˎ˄ʷʵˊʽˇ ˍʹˌ ɳɿɳʊɳʆ ʵʽˇˊʴʰ˄˗ʻʹˁʶ ʰˉˈ ˍˇ ɳʻ˄ʽˁˈ ˁʰʽ ɼʰˉˇʵʽˋˍˊʽʰˁˈ 
ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɮʻʹ˄˗˄ ˁʰʽ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ʰˉˈ ˍˇ ɳˊʴʰˋˍʺˊʽˇ ɲʽʵʰˁˍʽˁʺˌ & 
ɳˉʽˋˍʹ˃ˇ˂ˇʴʾʰˌ ʊˎˋʽˁ˗˄ ɳˉʽˋˍʹ˃˗˄ ˁʰʽ ɳˁˉʰʽʵʶˎˍʽˁʺˌ ʆʶ˔˄ˇ˂ˇʴʾʰˌ ˍˇˎ 
ʃʰʽʵʰʴ˖ʴʽˁˇˏ ʆ˃ʺ˃ʰˍˇˌ ɲʹ˃ˇˍʽˁʺˌ ɳˁˉʰʾʵʶˎˋʹˌΦ  

ʅˁˇˉˈˌ ˍˇˎ мнˇˎ ʅˎ˄ʶʵˊʾˇˎ ˍʹˌ ɳɿɳʊɳʆ ʺˍʰ˄ ʹ ʰˉˇˍˏˉ˖ˋʹ ˍ˖˄ ʶ˅ʶ˂ʾ˅ʶ˖˄ 
ˋˍʹ˄ ʷˊʶˎ˄ʰ ˍʹˌ ʵʽʵʰˁˍʽˁʺˌ ˍ˖˄ ˒ˎˋʽˁ˗˄ ʶˉʽˋˍʹ˃˗˄ ˁʰʽ ˍʹˌ ˍʶ˔˄ˇ˂ˇʴʾʰˌ ˁʰʻ˗ˌ ˁʰʽ 
ʹ ʰ˄ʰʸʺˍʹˋʹ ˄ʷ˖˄ ˉˊˇˇˉˍʽˁ˗˄ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʽˌ ˍˊʷ˔ˇˎˋʶˌ ˋˎ˄ʻʺˁʶˌ ˋˍʹ˄ 
ʶˁˉʰʽʵʶˎˍʽˁʺ ˁˇʽ˄ˈˍʹˍʰ ˋˍʹ˄ ɳ˂˂ʱʵʰ ˁʰʽ ʵʽʶʻ˄˗ˌΦ 

ʆˇ мнˇ ʅˎ˄ʷʵˊʽˇ ˍʹˌ ɳɿɳʊɳʆ ˃ʶ ˍʾˍ˂ˇ ζʁ ʄˈ˂ˇˌ ˍʹˌ ɳˁˉʰʾʵʶˎˋʹˌ ˋˍʽˌ 
ʊˎˋʽˁʷˌ ɳˉʽˋˍʺ˃ʶˌ ˋˍʹ˄ ɼˇʽ˄˖˄ʾʰ ˍˇˎ нмˇˎ ʰʽ˗˄ʰη ʵʽʶ˅ʺ˔ʻʹ ˋˍʹ ˋˁʽʱ ˍʹˌ 
ˉʰ˄ʵʹ˃ʾʰˌ /h±L5-мф ˉˇˎ ʷˉ˂ʹ˅ʶ ˇ˂ˈˁ˂ʹˊˇ ˍˇ˄ ˉ˂ʰ˄ʺˍʹ ˃ʶ ˍˊʰʴʽˁʷˌ ˋˎ˄ʷˉʶʽʶˌ ˋˍʹ˄ 
ˎʴʶʾʰ ʶˁʰˍˇ˃˃ˎˊʾ˖˄ ʰ˄ʻˊ˗ˉ˖˄ ʰ˂˂ʱ ˁʰʽ ˋʶ ˈ˂ʶˌ ˍʽˌ ˃ˇˊ˒ʷˌ ˍʹˌ ˁˇʽ˄˖˄ʽˁʺˌ ˁʰʽ 
ˇʽˁˇ˄ˇ˃ʽˁʺˌ ʸ˖ʺˌΦ ɶ ʶˁˉʰʾʵʶˎˋʹ ˋˍʽˌ ˒ˎˋʽˁʷˌ ʶˉʽˋˍʺ˃ʶˌ ˍʹ˄ ˉʶˊʾˇʵˇ ʰˎˍʺ ʴ˄˗ˊʽˋʶ 
˄ʷʶˌ ˃ʶʴʱ˂ʶˌ ˉˊˇˁ˂ʺˋʶʽˌ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˍˈˋˇ ˃ʶ ˍˇ ʾʵʽˇ ˍʹˌ ˍˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˁʰʽ ˍʽˌ 
ˉˊˇˍʶˊʰʽˈˍʹˍʶˌ ˉˇˎ ʻʷˍʶʽ ˈˋˇ ˁʰʽ ˃ʶ ˍˇˎˌ ʶ˄ʰ˂˂ʰˁˍʽˁˇˏˌ ˍˊˈˉˇˎˌ ʵʽʵʰˋˁʰ˂ʾʰˌΦ 

ɳʾ˄ʰʽ ˇʽ ˉˇ˂ʾˍʶˌ ˋʺ˃ʶˊʰ ʷˍˇʽ˃ˇʽ ˄ʰ ζʶˊ˃ʹ˄ʶˏˋˇˎ˄η ˁˇʽ˄˖˄ʽˁˇ-ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ 
ˉˊˇʲ˂ʺ˃ʰˍʰ ˈˉ˖ˌ ʹ ˉʰ˄ʵʹ˃ʾʰ /h±L5-мф ˁʰʽ ˄ʰ ˋˎ˃ʲʱ˂ˇˎ˄ ˋˍʹ ʵʽʰ˃ˈˊ˒˖ˋʹ ˍʹˌ 
ˋ˔ʷˋʹˌ ʶˉʽˋˍʺ˃ʹˌΣ ˁˇʽ˄˖˄ʾʰˌ ˁʰʽ ˉˇ˂ʽˍʽˁʺˌΤ ɶ ʰˉʱ˄ˍʹˋʹ ˋˍˇ ʶˊ˗ˍʹ˃ʰ ʶʾ˄ʰʽ ˉˇ˂ˏ 
ˉʽˇ ˋˏ˄ʻʶˍʹ ʰˉˈ ˍˇ ʾʵʽˇ ˍˇ ʶˊ˗ˍʹ˃ʰ ˁʰʽ ʰˉˇˍʶ˂ʶʾ ˉˊˈˁ˂ʹˋʹ ʴʽʰ ˈ˂ʹ ˍʹ˄ ˁˇʽ˄ˈˍʹˍʰ 
ˍʹˌ ʶˁˉʰʾʵʶˎˋʹˌ ˋˍʽˌ ˒ˎˋʽˁʷˌ ʶˉʽˋˍʺ˃ʶˌ ˁʰʽ ˍʹ˄ ˍʶ˔˄ˇ˂ˇʴʾʰΦ ʆʰ ʸʹˍʺ˃ʰˍʰ ˍʰ ˇˉˇʾʰ 
ʹ ˁˇʽ˄ˈˍʹˍʰ ʷ˔ʶʽ ˄ʰ ʰ˄ˍʽ˃ʶˍ˖ˉʾˋʶʽ ˍˇ˄ нмˇ ʰʽ˗˄ʰ ʶʾ˄ʰʽ ˉˇ˂˂ʱ ˁʰʽ ʹ ˉʰ˄ʵʹ˃ʾʰ ʶʾ˄ʰʽ 
˃ʾʰ ˃ˈ˄ˇ ʰ˒ˇˊ˃ʺΥ ʰ˄ˍʽʶˉʽˋˍʹ˃ˇ˄ʽˁʷˌ ˁʰʽ ˕ʶˎʵˇʶˉʽˋˍʹ˃ˇ˄ʽˁʷˌ ˉˊˇˋʶʴʴʾˋʶʽˌ ˈˉ˖ˌ 
ˍˇ ˁʾ˄ʹ˃ʰ ˍˇˎ ʰ˄ˍʽʶ˃ʲˇ˂ʽʰˋ˃ˇˏ ˁʰʽ ˋʶ˄ʱˊʽʰ ˋˎ˄˖˃ˇˋʾʰˌ ˁʰʻ˗ˌ ˁʰʽ ʹ ˋ˔ʷˋʹ 
ʶˉʽˋˍʺ˃ʹˌΣ ˇʽˁˇ˄ˇ˃ʾʰˌ ˁʰʽ ˉˇ˂ʽˍʽˁʺˌ ˈˉ˖ˌ ʵʽʰ˃ˇˊ˒˗˄ʶˍʰʽ ˋˍʽˌ ˎˉʱˊ˔ˇˎˋʶˌ 
ˋˎ˄ʻʺˁʶˌΦ 

ʃʰˊʱ˂˂ʹ˂ʰΣ ʹ ʶˁˉʰʽʵʶˎˍʽˁʺ ˁˇʽ˄ˈˍʹˍʰ ˋˍʽˌ ˒ˎˋʽˁʷˌ ʶˉʽˋˍʺ˃ʶˌ ˁʰʽ ˍʹ˄ 
ˍʶ˔˄ˇ˂ˇʴʾʰ ʲˊʷʻʹˁʶ ˁʰʽ ʲˊʾˋˁʶˍʰʽ ˃ˉˊˇˋˍʱ ˋˍʹ˄ ˉˊˈˁ˂ʹˋʹ ˍʹˌ ʶ˅ ʰˉˇˋˍʱˋʶ˖ˌ 
ʶˁˉʰʾʵʶˎˋʹˌΣ ʹ ˇˉˇʾʰ ˃ʰˌ ˉʰˊʶʾ˔ʶ ζˍʹ ˂ˏˋʹη ʴʽʰ ˍʹ ˋˎ˄ʷ˔ʶʽʰ ˍʹˌ ʶˁˉʰʽʵʶˎˍʽˁʺˌ 
ʵʽʰʵʽˁʰˋʾʰˌ ˍʹ˄ ˉʶˊʾˇʵˇ ˍʹˌ ˉʰ˄ʵʹ˃ʾʰˌΦ ɳˏ˂ˇʴʰ ˈ˃˖ˌ ˍʾʻʶˍʰʽ ˍˇ ʶˊ˗ˍʹ˃ʰ ʰ˄ ˁʰʽ 
ˁʰˍʱ ˉˈˋˇ ʹ ʵʽʱʵˇˋʺ ˍʹˌ ʻʰ ʶˉʽ˒ʷˊʶʽ ˃ˈ˄ʽ˃ʶˌ ʰ˂˂ʰʴʷˌ ˋˍˇ˄ ˍˊˈˉˇ ˉˇˎ 
ʰ˄ˍʽ˂ʰ˃ʲʰ˄ˈ˃ʰˋˍʶ ˍˇ ˋ˔ˇ˂ʶʾˇΣ ˍˇ ˉʰ˄ʶˉʽˋˍʺ˃ʽˇ ˁʰʽ ˈ˂ʶˌ ˍʽˌ ʵˇ˃ʷˌ ʶˁˉʰʾʵʶˎˋʹˌ ˁʰʽ 
ʷˊʶˎ˄ʰˌ ˋˍˇ ˃ʷ˂˂ˇ˄Φ   

ʅʺ˃ʶˊʰ ˉʶˊʽˋˋˈˍʶˊˇ ʰˉˈ ˉˇˍʷ ˒ʰʾ˄ʶˍʰʽ ʰ˄ʰʴˁʰʾʰ ˃ʽʰ ˋˎ˃˒˖˄ʾʰ ˍ˖˄ 
ʶˊʶˎ˄ʹˍ˗˄ ˍʹˌ ʶˁˉʰʾʵʶˎˋʹˌ ˋˍʽˌ ˒ˎˋʽˁʷˌ ʶˉʽˋˍʺ˃ʶˌ ˁʰʽ ˍʹ˄ ˍʶ˔˄ˇ˂ˇʴʾʰ 
ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ʶˉʰ˄ʰˉˊˇˋʵʽˇˊʽˋˍʶʾ ˇ ˊˈ˂ˇˌ ˍ˖˄ ˒ˎˋʽˁ˗˄ ʶˉʽˋˍʹ˃˗˄ ˁʰʽ ˍʹˌ 
ˍʶ˔˄ˇ˂ˇʴʾʰˌ ˋˍʹ˄ ˁˇʽ˄˖˄ʾʰ ˍˇˎ нмˇˎ ʰʽ˗˄ʰΦ ʇˉˈ ʰˎˍˈ ˍˇ ˋˁʶˉˍʽˁˈ ˁ˂ʺʻʹˁʰ˄ ˍˈˋˇ ˇʽ 
ʷ˃ˉʶʽˊˇʽ ʶˊʶˎ˄ʹˍʷˌ ˋˍˇ ˉʶʵʾˇΣ ˈˋˇ ˁʰʽ ˇʽ ˄ʷˇʽ ʶˊʶˎ˄ʹˍʷˌ ˄ʰ ˁʰˍʰʻʷˋˇˎ˄ ˍʽˌ 
ˉˊˇˍʱˋʶʽˌ ˍˇˎˌ ˋˍʽˌ ˉʰˊʰˁʱˍ˖ ʻʶ˃ʰˍʽˁʷˌ ˉʶˊʽˇ˔ʷˌΥ 
ω ɲʽʵʰˋˁʰ˂ʾʰ ˁʰʽ ˃ʱʻʹˋʹ ˋˍʽˌ ʊˎˋʽˁʷˌ ɳˉʽˋˍʺ˃ʶˌ όʊɳύ 
ω ɲʽʵʰˋˁʰ˂ʾʰ ˁʰʽ ˃ʱʻʹˋʹ ˋˍʹ˄ ʆʶ˔˄ˇ˂ˇʴʾʰ 
ω ɳˁˉʰʾʵʶˎˋʹ {¢9a ˁʰʽ ʊˎˋʽˁʷˌ ɳˉʽˋˍʺ˃ʶˌ 



8 
 

ω ɮ˄ˍʽ˂ʺ˕ʶʽˌ ˁʰʽ ˋˎ˂˂ˇʴʽˋ˃ˇʾ ˃ʰʻʹˍ˗˄ ˁʰʽ ʶˁˉʰʽʵʶˎˍʽˁ˗˄ 
ω ɮ˄ʰ˂ˎˍʽˁʱ ʃˊˇʴˊʱ˃˃ʰˍʰ ˁʰʽ ʲʽʲ˂ʾʰ ˋˍʽˌ ʊɳ ˁʰʽ ˍʹ˄ ʆʶ˔˄ˇ˂ˇʴʾʰ 
ω ɳ˒ʰˊ˃ˇʴʷˌ ʆʃɳ ˋˍʹ ʵʽʵʰˋˁʰ˂ʾʰ ˍ˖˄ ʊɳ ˁʰʽ ˍʹˌ ʆʶ˔˄ˇ˂ˇʴʾʰˌ 
ω ɳˁˉʰʾʵʶˎˋʹ ˁʰʽ ɳˉʽ˃ˈˊ˒˖ˋʹ ɳˁˉʰʽʵʶˎˍʽˁ˗˄ 
ω ɳˉʽˋˍʹ˃ˇ˄ʽˁˈˌ ʴˊʰ˃˃ʰˍʽˋ˃ˈˌ 
ω ɳˁˉʰʽʵʶˎˍʽˁʺ ʰ˅ʽˇˉˇʾʹˋʹ ˍʹˌ ɹˋˍˇˊʾʰˌ ˁʰʽ ʊʽ˂ˇˋˇ˒ʾʰˌ ˋˍʽˌ ʊɳ ˁʰʽ ˍʹ˄ 

ʆʶ˔˄ˇ˂ˇʴʾʰ 
ω ɼˇʽ˄˖˄ʽˁˇ-ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ʸʹˍʺ˃ʰˍʰ ˁʰʽ ˒ˏˋʹ ˍʹˌ ʶˉʽˋˍʺ˃ʹˌ 
ω ɲʽʵʰˁˍʽˁʷˌ ˉˊʰˁˍʽˁʷˌ 
ω ʃʶʽˊʰ˃ʰˍʽˁʺ ʵʽʵʰˋˁʰ˂ʾʰ 
ω ɮ˄ʰ˂ˇʴʾʶˌΣ ˃ˇ˄ˍʷ˂ʰ ˁʰʽ ˃ˇ˄ˍʶ˂ˇˉˇʾʹˋʹ 
ω ɯˍˎˉʹ ʶˁˉʰʾʵʶˎˋʹ ˋˍʽˌ ʊɳ ˁʰʽ ˍʹ˄ ʆʶ˔˄ˇ˂ˇʴʾʰ 
ω ɲʽʰʻʶ˃ʰˍʽˁʷˌ ˉˊˇˋʶʴʴʾˋʶʽˌ ˋˍʽˌ ʊɳ ˁʰʽ ˍʹ˄ ʆʶ˔˄ˇ˂ˇʴʾʰ 
ω ɲʽʵʰˋˁʰ˂ʾʰ ˍ˖˄ ʊˎˋʽˁ˗˄ ɳˉʽˋˍʹ˃˗˄ ʴʽʰ ˍʹ˄ ɼˇʽ˄˖˄ʽˁʺ ϧ ʃʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺ 

ɲʽˁʰʽˇˋˏ˄ʹ 
ω ʃʶˊʽʲʰ˂˂ˇ˄ˍʽˁʷˌ ʶˁˉʰʽʵʶˎˍʽˁʷˌ ˉˊˇˋʶʴʴʾˋʶʽˌ 
ω ɳ˅ ʰˉˇˋˍʱˋʶ˖ˌ ʶˁˉʰʾʵʶˎˋʹ ˋˍʽˌ ʊɳ 
 
ɲʽʶ˅ʰʴ˖ʴʺ ˍˇˎ ʅˎ˄ʶʵˊʾˇˎ  

ʆˇ мнˇ ʅˎ˄ʷʵˊʽˇ ˍʹˌ ɳɿɳʊɳʆ ʰˊ˔ʽˁʱ ʺˍʰ˄ ˋ˔ʶʵʽʰˋ˃ʷ˄ˇ ˄ʰ ˉˊʰʴ˃ʰˍˇˉˇʽʹʻʶʾ ˍʹ˄ 
ʱ˄ˇʽ˅ʹ ˍˇˎ нлнмΣ ˈˉ˖ˌ ˋˎ˄ʹʻʾʸʶˍʰʽ ˃ʶ ˍʰ ˋˎ˄ʷʵˊʽʰ ˍʹˌ ɳɿɳʊɳʆΦ ɳ˅ʰʽˍʾʰˌ ˍʹˌ 
ʶ˅ʷ˂ʽ˅ʹˌ ˍʹˌ ˉʰ˄ʵʹ˃ʾʰˌ /h±L5-мф ˃ʽʰ ˍʷˍˇʽʰ ʰˉˈ˒ʰˋʹ ʻʰ ˋʺ˃ʰʽ˄ʶ ˈˍʽ ˍˇ ˋˎ˄ʷʵˊʽˇ 
ʻʰ ʴʽ˄ˈˍʰ˄ ζ˃ˇʽˊʰʾʰη ʵʽʰʵʽˁˍˎʰˁʱΦ ɾʶˍʱ ʰˉˈ ʶˁˍʶˍʰ˃ʷ˄ʶˌ ˋˎʸʹˍʺˋʶʽˌ ˃ʶˍʰ˅ˏ ˍʹˌ 
ˇˊʴʰ˄˖ˍʽˁʺˌ ʶˉʽˍˊˇˉʺˌ ˁʰʽ ˍˇˎ ɲʅ ˍʹˌ ɳɿɳʊɳʆ ʰˉˇ˒ʰˋʾˋˍʹˁʶ ˄ʰ ˁʰʻˎˋˍʶˊʺˋʶʽ ʹ 
ˉˊʰʴ˃ʰˍˇˉˇʾʹˋʺ ˍˇˎ ˃ʶ ˋˁˇˉˈ ˄ʰ ʵʽʶ˅ʰ˔ʻʶʾ ˃ʶ ˒ˎˋʽˁʺ ˉʰˊˇˎˋʾʰΦ ʍˋˍˈˋˇΣ ʹ 
ˉʰˊʰˍʶˍʰ˃ʷ˄ʹ ˉʶˊʾˇʵˇˌ ˍʹˌ ˉʰ˄ʵʹ˃ʽˁʺˌ ˁˊʾˋʹˌ ˗ʻʹˋʶ ˍʹ˄ ˇˊʴʰ˄˖ˍʽˁʺ ʶˉʽˍˊˇˉʺ 
ˁʰʽ ˍˇ ɲʅ ˄ʰ ˋˎ˄ʰˉˇ˒ʰˋʾˋˇˎ˄ ˍʹ˄ ʵʽʶ˅ʰʴ˖ʴʺ ˍˇˎ ˃ʶ ˎʲˊʽʵʽˁˈ ˍˊˈˉˇΣ ʵʹ˂ʰʵʺ ʵʽʰ 
ʸ˗ˋʹˌ ˁʰʽ ʶ˅ ʰˉˇˋˍʱˋʶ˖ˌΦ ɶ ʰˉˈ˒ʰˋʹ ʰˎˍʺ ʺˍʰ˄ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍˇˎ ˄ʰ ʵˇʻʶʾ ʹ 
ʵˎ˄ʰˍˈˍʹˍʰ ˋˎ˃˃ʶˍˇ˔ʺˌ ˋʶ ˈ˂ˇˎˌ ˍˇˎˌ ˋˎ˄ʰʵʷ˂˒ˇˎˌΣ ʰ˄ʶ˅ʱˊˍʹˍʰ ʰˉˈ ˍˇ ʰ˄ 
ʰ˄̋ˁʰ˄ ˋʶ ʶˎˉʰʻʶʾˌ ˇ˃ʱʵʶˌΣ ˍˇ ˉˊˈʴˊʰ˃˃ʰ ˍˇˎ ʶ˃ʲˇ˂ʽʰˋ˃ˇˏ ˁˇˁΦ ɴ˃˒ʰˋʹ ʵˈʻʹˁʶ 
ˋˍˇ ʵʽʰ ʸ˗ˋʹˌ ˋˁʷ˂ˇˌ ˍˇˎ ˋˎ˄ʶʵˊʾˇˎΦ ʃˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ˃ʶˍˊʽʰˋˍˇˏ˄ ˇʽ ˋˎ˄ʷˉʶʽʶˌ 
ˍˇˎ ʶ˅ ʰˉˇˋˍʱˋʶ˖ˌ ˋˁʷ˂ˇˎˌ ˍˇˎ ˋˎ˄ʶʵˊʾˇˎ ˋˍʹ˄ ʶ˅ʷ˂ʽ˅ʹ ˍˇˎ ʵʽʰ ʸ˗ˋʹˌΣ 
ʰˉˇ˒ʰˋʾˋˍʹˁʶ ʰˉˈ ˍʹ˄ ˇˊʴʰ˄˖ˍʽˁʺ ʶˉʽˍˊˇˉʺ ˇʽ ʵˏˇ ˍˊˈˉˇʽ ˄ʰ ʴʾ˄ˇˎ˄ ˋʶʽˊʽʰˁʱ ˁʰʽ 
ˈ˔ʽ ˉʰˊʱ˂˂ʹ˂ʰΦ ʍˌ ʶˁ ˍˇˏˍˇˎΣ ˍˇ ʶ˅ ʰˉˇˋˍʱˋʶ˖ˌ ˋˁʷ˂ˇˌ ˍˇˎ ˋˎ˄ʶʵˊʾˇˎ 
ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˋˍˇ ˉˊ˖ʽ˄ˈ ˍʹˌ ˉˊ˗ˍʹˌ ˃ʷˊʰˌ ʵʽʶ˅ʰʴ˖ʴʺˌ ˍˇˎ ˋˎ˄ʶʵˊʾˇˎ 
όʃʰˊʰˋˁʶˎʺ мф ɿˇʶ˃ʲˊʾˇˎ нлнмύ ˁʰʽ ʰˉˈ ˍˇ ˃ʶˋʹ˃ʷˊʽ ˍʹˌ ʾʵʽʰˌ ˃ʷˊʰˌ ˃ʷ˔ˊʽ ˁʰʽ ˍʹ˄ 
ɼˎˊʽʰˁʺ нм ɿˇʶ˃ʲˊʾˇˎ ʵʽʶ˅ʺ˔ʻʹ ˍˇ ʵʽʰ ʸ˗ˋʹˌ ˋˁʷ˂ˇˌΦ  

ʅˍˇ ˋˎ˄ʷʵˊʽˇ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ʶˊʶˎ˄ʹˍʷˌ ʰˉˈ ˉ˂ʺʻˇˌ ɮ˄˗ˍʰˍ˖˄ ɹʵˊˎ˃ʱˍ˖˄ ˍʹˌ 
˔˗ˊʰˌΣ ˈˉ˖ˌ ˍˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɲˎˍʽˁʺˌ ɾʰˁʶʵˇ˄ʾʰˌΣ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɼˊʺˍʹˌΣ 
ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɮʽʴʰʾˇˎΣ ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌΣ ɳ˂˂ʹ˄ʽˁˈ ɮ˄ˇʽˁˍˈ 
ʃʰ˄ʶˉʽˋˍʺ˃ʽˇΣ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸʶˋˋʰ˂ʾʰˌΣ ɳʻ˄ʽˁˈ ˁʰʽ ɼʰˉˇʵʽˋˍˊʽʰˁˈ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ 
ɮʻʹ˄˗˄Σ ɮˊʽˋˍˇˍʷ˂ʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸʶˋˋʰ˂ˇ˄ʾˁʹˌΣ ɳʻ˄ʽˁˈ ɾʶˍˋˈʲʽˇ ʃˇ˂ˎˍʶ˔˄ʶʾˇΣ 
ɱʶ˖ˉˇ˄ʽˁˈ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɮʻʹ˄˗˄Σ ɹˈ˄ʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇΣ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɹ˖ʰ˄˄ʾ˄˖˄Σ 
ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ʃʰˍˊ˗˄ ˁʰʻ˗ˌ ˁʰʽ ʰˉˈ ˍˇ ɹ˄ˋˍʽˍˇˏˍˇ ɸʰ˂ʱˋˋʽʰˌ ɰʽˇ˂ˇʴʾʰˌΣ 
ɰʽˇˍʶ˔˄ˇ˂ˇʴʾʰˌ ˁʰʽ ʇʵʰˍˇˁʰ˂˂ʽʶˊʴʶʽ˗˄Σ ˍˇ ɳʻ˄ʽˁˈ ɼʷ˄ˍˊˇ ɸʰ˂ʱˋˋʽ˖˄ ɳˊʶˎ˄˗˄Σ ˍˇ˄ 
ʇʵˊˇʲʽˇ˂ˇʴʽˁˈ ʅˍʰʻ˃ˈ ʃʷ˂˂ʰˌΣ ˍˇ ɼʷ˄ˍˊˇ ɲʽʱʵˇˋʹˌ ɳˉʽˋˍʹ˃˗˄ ˁʰʽ ɾˇˎˋʶʾˇ 
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ʆʶ˔˄ˇ˂ˇʴʾʰˌΦ ɳˉʽˉ˂ʷˇ˄ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ʶˊʶˎ˄ʹˍʷˌ ˁʰʽ ʰˉˈ ˍˊʾʰ ɹʵˊˏ˃ʰˍʰ ɳˎˊ˖ˉʰʿˁ˗˄ 
˔˖ˊ˗˄Υv¦ƴƛǾŜǊǎƛǘȅ ƻŦ CƭŜƴǎōǳǊƎ όɱʶˊ˃ʰ˄ʾʰύΣ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ hȄŦƻǊŘ όɶ˄˖˃ʷ˄ˇ ɰʰˋʾ˂ʶʽˇύ 
ˁʰʽ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ DǊƻƴƛƴƎŜƴ όʁ˂˂ʰ˄ʵʾʰύΦ ɳˉʽˉ˂ʷˇ˄ ˋˍˇ ˋˎ˄ʷʵˊʽˇ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ 
ʶˁˉʰʽʵʶˎˍʽˁˇʾ ˍʹˌ ˉˊ˖ˍˇʲʱʻ˃ʽʰˌ ˁʰʽ ʵʶˎˍʶˊˇʲʱʻ˃ʽʰˌ ʶˁˉʰʾʵʶˎˋʹˌ ʰˉˈ 
˄ʹˉʽʰʴ˖ʴʶʾʰ ʵʹ˃ˇˍʽˁʱΣ ʴˎ˃˄ʱˋʽʰΣ ʴʶ˄ʽˁʱ ʹ˃ʶˊʺˋʽʰ ˁʰʽ ʶˋˉʶˊʽ˄ʱ ˂ˏˁʶʽʰΣ ˁʰʻ˗ˌ ˁʰʽ 
ʰˉˈ ʶˉʰʴʴʶ˂˃ʰˍʽˁʱ ˂ˏˁʶʽʰ ˍʹˌ ˔˗ˊʰˌΦ ʆʷ˂ˇˌΣ ˋˍʽˌ ʶˊʴʰˋʾʶˌ ˍˇˎ ˋˎ˄ʶʵˊʾˇˎ 
ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ʶˁˉʰʽʵʶˎˍʽˁˇʾ ˉˇˎ ˎˉʹˊʶˍˇˏ˄ ˋʶ ɳˊʴʰˋˍʹˊʽʰˁʱ ɼʷ˄ˍˊʰ ʊˎˋʽˁ˗˄ 
ɳˉʽˋˍʹ˃˗˄ όɳɼʊɳύΣ ɼʷ˄ˍˊʰ ʃʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺˌ ɳˁˉʰʾʵʶˎˋʹˌ όɼʃɳύ ˁʰʽ ʃʶˊʽ˒ʶˊʶʽʰˁʱ 
ɼʷ˄ˍˊʰ ɳˁˉʰʽʵʶˎˍʽˁˇˏ ʅ˔ʶʵʽʰˋ˃ˇˏ όʃɳɼɳʅύΦ   

ʅˍˇ ˋˎ˄ʷʵˊʽˇ ˉˊˇˋˁ˂ʺʻʹˁʰ˄ ˖ˌ ˇ˃ʽ˂ʹˍʷˌ ˇ ˁʰʻʹʴʹˍʺˌ tŜǘŜǊ IŜŜǊƛƴƎ  
(Professor of Physics and Physics Didactics, Europa-¦ƴƛǾŜǊǎƛǘŅǘ CƭŜƴǎōǳǊƎύ ˁʰʽ ʹ 
ˁʰʻʹʴʺˍˊʽʰ {ƛōŜƭ 9ǊŘǳǊŀƴ  όtǊƻŦŜǎǎƻǊ ƻŦ {ŎƛŜƴŎŜ 9ŘǳŎŀǘƛƻƴΣ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ hȄŦƻǊŘύ ˇʽ 
ˇˉˇʾˇʽ ʷʵ˖ˋʰ˄ ˍʽˌ ˇ˃ʽ˂ʾʶˌ ˍˇˎˌ ʵʽʰʵʽˁˍˎʰˁʱΣ ˂ˈʴ˖ ˍ˖˄ ˉʶˊʽˇˊʽˋ˃˗˄ ˉˇˎ ˎˉʺˊ˔ʰ˄ 
ʶ˅ʰʽˍʾʰˌ ˍʹˌ ˉʰ˄ʵʹ˃ʾʰˌΦ  

ʅˍˇ ˉ˂ʰʾˋʽˇ ˍˇˎ ʅˎ˄ʶʵˊʾˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ʹ ʵʽʰʵˊʰˋˍʽˁʺ ʷˁʻʶˋʹ 
tƭŀƴŜǘǎ ƛƴ ¸ƻǳǊ IŀƴŘΣ ˎˉˈ ˍʹ˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ʶˉʽ˃ʷ˂ʶʽʰ ˍˇˎ ˁΦ ɼˇˋ˃ʱ ɱʰʸʷʰΣ ɽʷˁˍˇˊʰ 
ˍˇˎ ʆ˃ʺ˃ʰˍˇˌ ʊˎˋʽˁʺˌ ˍˇˎ ɳɼʃɮ ˁʰʽ ˇ˃ʱʵʰˌ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ ˒ˇʽˍʹˍ˗˄ ˍˇˎ 
ʆ˃ʺ˃ʰˍˇˌ ʊˎˋʽˁʺˌ ˁʰʻ˗ˌ ˁʰʽ ˍˇˎ ʃʰʽʵʰʴ˖ʴʽˁˇˏ ʆ˃ʺ˃ʰˍˇˌ ɲʹ˃ˇˍʽˁʺˌ ɳˁˉʰʾʵʶˎˋʹˌ 
ˍˇˎ ɳɼʃɮΦ  

ɳˉʽˉ˂ʷˇ˄Σ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍˇˎ ˋˎ˄ʶʵˊʾˇˎ ˇˊʴʰ˄˗ʻʹˁʶ ʰ˄ˇʽ˔ˍʺ ˋˎʸʺˍʹˋʹ ˃ʶ 
ʻʷ˃hΥ ζɴˊʶˎ˄ʰ ʴʽʰ ˍʹ˄ ɳˁˉʰʾʵʶˎˋʹ ˋˍʽˌ ʊˎˋʽˁʷˌ ɳˉʽˋˍʺ˃ʶˌ ˁʰʽ ˍʹ˄ ʆʶ˔˄ˇ˂ˇʴʾʰ ς ʁ 
ˊˈ˂ˇˌ ˍˇˎ ˉʶˊʽˇʵʽˁˇˏ ˍʹˌ ɳɿɳʊɳʆ ˋˍʽˌ ˋˏʴ˔ˊˇ˄ʶˌ ˉˊˇˁ˂ʺˋʶʽˌ ˍʹˌ ʶˁˉʰʾʵʶˎˋʹˌ ˋˍʽˌ 
ʊˎˋʽˁʷˌ ɳˉʽˋˍʺ˃ʶˌ ˁʰʽ ˋˍʹ˄ ʆʶ˔˄ˇ˂ˇʴʾʰ ˋʺ˃ʶˊʰη ˁʰʻ˗ˌ ˁʰʽ ʶʽˌ ˃˄ʺ˃ʹ˄ ˍˇˎ ɮ˄ʵˊʷʰ 
ɼʰˋˋʷˍʰ ˉʰˊˇˎˋʾʰˋʹ ˍˇˎ ʲʽʲ˂ʾˇˎ ˍˇˎ ζʁʽ ʷ˄˄ˇʽʶˌ ˍʹˌ ˒ˎˋʽˁʺˌ ˁʰʽ ʹ ʵʽʵʰˋˁʰ˂ʾʰ 
ˍˇˎˌηΦ   

ɶ ˇˊʴʰ˄˖ˍʽˁʺ ʶˉʽˍˊˇˉʺ ˍˇˎ мнˇˎ ʅˎ˄ʶʵˊʾˇˎ ˍʹˌ ɳɿɳʊɳʆΣ ˋʶ ˋˎ˃˒˖˄ʾʰ ˃ʶ 
ˍˇ ɲʅ ˍʹˌ ɳɿɳʊɳʆΣ ˔ˊʹˋʽ˃ˇˉˇʾʹˋʶ ˍʹ˄ ʹ˂ʶˁˍˊˇ˄ʽˁʺ ˉ˂ʰˍ˒ˈˊ˃ʰ ˉˇˎ ʶʾ˔ʶ ʰ˄ʰˉˍˎ˔ʻʶʾ 
ˁʰʽ ʶ˒ʰˊ˃ˇˋˍʶʾ ˃ʶ ʶˉʽˍˎ˔ʾʰ ˋˍʰ ˉˊˇʹʴˇˏ˃ʶ˄ʰ ˋˎ˄ʷʵˊʽʰΣ ʴʽʰ ˍʹ˄ ˎˉˇʲˇ˂ʺ ˁʰʽ ˍʹ˄ 
ˁˊʾˋʹ ˍ˖˄ ʶˊʴʰˋʽ˗˄Φ ɶ ˉ˂ʹˊˇ˒ˈˊʹˋʹ ˍ˖˄ ʶ˃ˉ˂ʶˁˈ˃ʶ˄˖˄ ʰ˂˂ʱ ˁʰʽ ˍˇˎ ˁˇʽ˄ˇˏ 
ʴʽ˄ˈˍʰ˄ ʶˉʾ ˍˇ ˉ˂ʶʾˋˍˇ˄ ˃ʷˋ˖ ˍʹˌ ʽˋˍˇˋʶ˂ʾʵʰˌ ˉˇˎ ʵʹ˃ʽˇˎˊʴʺʻʹˁʶ ʴʽʰ ʰˎˍˈ ˍˇ˄ 
ˋˁˇˉˈ http://synedrio2021.enephet.gr/ 

ʁʽ ʶˊʴʰˋʾʶˌ ˍˇˎ ˋˎ˄ʶʵˊʾˇˎ ˁʰʽ ˍ˖˄ ˉˊʰˁˍʽˁ˗˄  

ʂ˂ʶˌ ˇʽ ʶˊʴʰˋʾʶˌ ˉˇˎ ˁʰˍʰˍʷʻʹˁʰ˄ ˎˉˇʲ˂ʺʻʹˁʰ˄ ˋˍʹ ʵʽʰʵʽˁʰˋʾʰ ˍʹˌ ˍˎ˒˂ʺˌ 
ˁˊʾˋʹˌΦ ɮˉˈ ʰˎˍʷˌ ʷʴʽ˄ʰ˄ ʵʶˁˍʷˌ ʴʽʰ ˄ʰ ˉʰˊˇˎˋʽʰˋˍˇˏ˄ ˋˍˇ ˋˎ˄ʷʵˊʽˇ мрс ʶˊʴʰˋʾʶˌ 
ˁʰʽ млу ʴʽʰ ˄ʰ ˋˎ˃ˉʶˊʽ˂ʹ˒ʻˇˏ˄ ˋˍˇ˄ ˍˈ˃ˇ ˍ˖˄ ʹ˂ʶˁˍˊˇ˄ʽˁ˗˄ ˉˊʰˁˍʽˁ˗˄ ˍˇˎ 
ˋˎ˄ʶʵˊʾˇˎΦ  ʅˍˇ˄ ˉʾ˄ʰˁʰ ˉˇˎ ʰˁˇ˂ˇˎʻʶʾ ˒ʰʾ˄ˇ˄ˍʰʽ ˋˎʴˁʶ˄ˍˊ˖ˍʽˁʱ ˇ ʰˊʽʻ˃ˈˌ ˍ˖˄ 
ʶˊʴʰˋʽ˗˄ ʰ˄ʱ ˁʰˍʹʴˇˊʾʰ ˋˍˇ ˋˎ˄ʷʵˊʽˇ ˁʰʽ ˋˍˇ˄ ˍˈ˃ˇ ˍ˖˄ ˉˊʰˁˍʽˁ˗˄Φ  

http://synedrio2021.enephet.gr/
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ʃʾ˄ʰˁʰˌ ˍ˖˄ ʶˊʴʰˋʽ˗˄ ˍˇˎ ˋˎ˄ʶʵˊʾˇˎ ˁʰʽ ˍ˖˄ ˉˊʰˁˍʽˁ˗˄ 

ɼʰˍʹʴˇˊʾʰ ʶˊʴʰˋʾʰˌ ʃʰˊˇˎˋʽʱˋˍʹˁʰ˄ ˋˍˇ 

ˋˎ˄ʷʵˊʽˇ 

ɮ˄ʰʻʶ˖ˊʹ˃ʷ˄ʶˌ ʶˊʴʰˋʾʶˌ 

ˋˍ̌˄ ˍˈ˃ˇ ˍ˖˄ ˉˊʰˁˍʽˁ˗˄ 

ʃˊˇ˒ˇˊʽˁʺ ʰ˄ʰˁˇʾ˄˖ˋʹ  120 81 

ʅˎ˃ˉˈˋʽˇ  3 2 

ɮ˄ʰˊˍʹ˃ʷ˄ʹ ʶˊʴʰˋʾʰ 

(Poster)  

19 12 

ɳˊʴʰˋˍʺˊʽˇ  5 5 

ʅˎ˄ʶʵˊʾʰ ʅˍˊˇʴʴˎ˂ʺˌ 

ʆˊʱˉʶʸʰˌ  

1 1 

ɳˊʴʰˋʾʰ ɳ˒ʰˊ˃ˇʴ˗˄  8 7 

 
ʁ ʆˈ˃ˇˌ ˍ˖˄ ʃˊʰˁˍʽˁ˗˄ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍʹ ˃ʾʰ ʰˉˈ ˍʽˌ ʵˏˇ ˉˊˇˋˁʶˁ˂ʹ˃ʷ˄ʶˌ 

ˇ˃ʽ˂ʾʶˌΦ ɶ ʵʶˏˍʶˊʹ ˇ˃ʽ˂ʾʰ ˂ˈʴ˖ ˉˊˇˋ˖ˉʽˁˇˏ ˁ˖˂ˏ˃ʰˍˇˌ ˍʹˌ ʶʽˋʹʴʺˍˊʽʰˌ ʵʶ˄ 
ˉʶˊʽ˂ʰ˃ʲʱ˄ʶˍʰʽΦ  

ɳˎ˔ʰˊʽˋˍʾʶˌ  

ʆˇ мнˇ ʅˎ˄ʷʵˊʽˇ ˍʹˌ ɳɿɳʊɳʆ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˋʶ ˃ʽʰ ʶˉˇ˔ʺ ˉˊ˖ˍˈʴ˄˖ˊʹ ʴʽʰ ˍʹ˄ 
ʰ˄ʻˊ˖ˉˈˍʹˍʰΣ ʴʽʰ ˍʹ˄ ʶˉʽˋˍʺ˃ʹ ˁʰʽ ʴʽʰ ˍʹ˄ ʶˁˉʰʾʵʶˎˋʹΦ ʁʽ ˋˎ˄ʻʺˁʶˌ ˍʹˌ 
ˉˊˇʶˍˇʽ˃ʰˋʾʰˌ ˍˇˎ ˁʰʽ ˍʹˌ ʵʽʶ˅ʰʴ˖ʴʺˌ ˍˇˎ ʺˍʰ˄ ʽʵʽʰʾˍʶˊʰ ʰˉʰʽˍʹˍʽˁʷˌ ˁʰʽ ʹ 
ˋˎ˃ʲˇ˂ʺ ˍ˖˄ ˉʰˊʰˁʱˍ˖ ʰ˄ʻˊ˗ˉ˖˄ ʺˍʰ˄ ˁʰʻˇˊʽˋˍʽˁʺΦ ʅˍˇ ˉ˂ʰʾˋʽˇ ʰˎˍˈ ʻʷ˂ˇˎ˃ʶ ˄ʰ 
ʶˎ˔ʰˊʽˋˍʺˋˇˎ˃ʶΥ 

ʆˇ˄ ˁΦ ɿʾˁˇ ɼʰˉʶ˂˗˄ʹ ˃ʷ˂ˇˌ ɳʆɳʃ ˍˇˎ ʃʆɲɳΣ ˍˇˎ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ ɼˊʺˍʹˌ ʴʽʰ 
ˍʹ˄ ˎˉˇˋˍʺˊʽ˅ʺ ˍˇˎ ˋˍʹ ˂ʶʽˍˇˎˊʴʾʰ ˍʹˌ ˉ˂ʰˍ˒ˈˊ˃ʰˌ ˎˉˇʲˇ˂ʺˌ ˁʰʽ ˁˊʾˋʹˌ ˍ˖˄ 
ʶˊʴʰˋʽ˗˄Φ  

ʆʹ˄ ʁˊʴʰ˄˖ˍʽˁʺ ɳˉʽˍˊˇˉʺ ˍˇˎ ммˇˎ ʅˎ˄ʶʵˊʾˇˎ ˍʹˌ ɳɿɳʊɳʆ ʴʽʰ ˍʹ˄ ˉˇ˂ˏˍʽ˃ʹ 
ʶ˃ˉʶʽˊʾʰ ˉˇˎ ˃ʰˌ ˃ʶˍʷ˒ʶˊʶΦ 
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His story and her story: Using StoryTelling in science 
education 
Prof. Peter Heering 

 
Even though there are very traditional educational approaches that rely on 
narration, storytelling is a particular approach that has been advocated especially in 
the last forty years. Key to this approach is the implementation of historical aspects 
and characters into the narration. This gets very obvious from a definition provided 
ōȅ CǊƻŜǎŜ YƭŀǎǎŜƴΥ ά¢ƘŜ Ƴŀƛƴ ŘƛǎǘƛƴƎǳƛǎƘƛƴƎ ŦŜŀǘǳǊŜǎ ƻŦ ǘƘŜ {ŎƛŜƴŎŜ-Story are, that it 
contains the relevant science-material, upon which the story focuses, and second, 
that the central character , who drives the action, is a historic figure from the history 
ƻŦ ǎŎƛŜƴŎŜΣ Χέ όKlassen & Froese Klassen, 2014). This is a key aspect with respect to 
the approach discussed in this contribution ς there are other narrations that are 
developed for educational purposes. To give but one example, in one narration an 
electron reports about the experiences going through an electrical circuit ς this does 
not qualify as a science story (and the educational value appears to be very 
questionable). 

One of the first scholars to advocate narrative approaches in this respect was 
the Swiss education researcher Fritz Kubli who propagated narrative approaches in 
several publications (Kubli, 1996̃ Kubli, 2005). Subsequently, this approach has been 
developed further particularly by colleagues in North America. On the one hand, 
there were several attempts in which case studies were developed (Clough, 2011̃   
Williams & Rudge, 2019), on the other hand, we find also theoretical framings 
(Klassen & Froese Klassen, 2014). Froese Klassen discusses the theoretical framing in 
detail and comes up with a definition what qualifies a text as a Science Story: 

1. ά/ƘŀǊŀŎǘŜǊǎ. A main character, taken from history of science, is featured 
throughout the story and is the primary source of the action. 

2. Actions. Someone is doing something. The actions are historically based and 
accurate or plausible, as supported by the literature. 

3. Situations. Narrative has situations or states insofar as the character 
responds to them or helps to create them. 

4. Consequential Coherence. Actions and situations are consequentially 
connected ς ƻƴŜ ƴŜŎŜǎǎƛǘŀǘŜǎ ǘƘŜ ƴŜȄǘΣ ŜƛǘƘŜǊ ŘƛǊŜŎǘƭȅ ƻǊ ōȅ ƛƳǇƭƛŎŀǘƛƻƴΦέ 

5. Past Time. The events take place in the past and are recounted by a narrator. 
It is important to distinguish between the included science, which is 
expository and written in the present tense, and the narrative, which is 
ǿǊƛǘǘŜƴ ƛƴ ǘƘŜ Ǉŀǎǘ ǘŜƴǎŜΦέ   (Klassen & Froese Klassen, 2014). 
Thus, science stories are not just a coherent description of a historical event, 

yet, there are other structural elements which distinguish a story from a mere 
description. In this respect, Froese Klassen emphasizes the role of agency: ά¢ƘŜ 
outcome of the story hinges on a critical choice made by the main character. 
Without agency or deliberate consequential actions on the part of the protagonist, 
the text remains a mere chronology or storyline because agency invites the causal 
element ǿƘƛŎƘ ǘǳǊƴǎ ŀ ǎǘƻǊȅƭƛƴŜ ƛƴǘƻ ŀ ǇƭƻǘΦέ όKlassen & Froese Klassen, 2014). 
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Apart from these aspects, one crucial aspect in our understanding is the 
correctness of facts: the story cannot be counter factious, on the contrary. Thus a 
story that is based on a meeting between Aristotle, Newton, and Einstein does not 
qualify as a Yet, there are certain liberties ς thoughts of the characters in the story, 
dialogues, but also motivations and emotions are a necessary part of a science story, 
yet, they remain fictitious.  

At the Europa-Universität Flensburg, we established a particular approach in 
ǘƘƛǎ ǊŜǎǇŜŎǘ ŎŀƭƭŜŘ {ǘƻǊȅ¢ŜƭƭƛƴƎΦ ¢ƘŜ ŎŀǇƛǘŀƭ ά¢έ ƛƴ ǘƘƛǎ ƴŀƳƛƴƎ Ǉƻƛƴǘǎ ŀƭǊŜŀŘȅ ǘƻ ǘƘŜ 
central aspect; our approach puts emphasis on the oral narration of a story. This is 
significantly different e.g. to the approach advocated by Klassen and Froese Klassen 
in which a text is read to the students.  

In order to be able to narrate a story orally, the teacher first has to adapt the 
text for this purpose, thus the written text is just the starting point. In this process, 
the teacher develops what might be called mental images that structure the story 
and that add to the facts ς smells, sounds, temperatures etc. can become part of 
these images. In creating and developing these individual images, the teacher 
ŘŜǾŜƭƻǇǎ ǿƘŀǘ Ŏŀƴ ōŜ ŎƘŀǊŀŎǘŜǊƛȊŜŘ ŀǎ άƻǿƴŜǊǎƘƛǇέΣ ǘƘǳǎ ǎƘŜ ƻǊ ƘŜ ǿƛƭƭ ǘŜƭƭ ŀ ǾŜǊȅ 
individual story, and different teachers come up with different stories, even though 
the material was identical at the beginning of the process.   

At the same time, this process enables explicit decisions by the teacher with 
respect to the educational situation. Besides the content, the teacher can (and 
actually according to our understanding of the approach should) also address certain 
aspects with respect to the nature of science. Thus, in this respect, our approach 
ƳŀǘŎƘŜǎ ǘƘŜ ƻƴŜǎ ŦǊƻƳ ŎƻƭƭŜŀƎǳŜǎ ƛƴ bƻǊǘƘ !ƳŜǊƛŎŀΤ ŀǎ /ƭƻǳƎƘ ǇƻƛƴǘŜŘ ƻǳǘΥ άLƴ 
referring what science is, how science works, the epistemological and ontological 
foundations underlying science, the culture of science and how science both 
influences and reacts to sŎƛŜƴǘƛŦƛŎ ŀŎǘƛǾƛǘƛŜǎΦά ό/ƭƻǳƎƘΣ нлмм) 

Thus, stories on the same case study differ not only amongst different 
teachers, but may also be told differently by the same teacher, depending on the 
learning group and the intended achievements.  
 

References  

Allchin, D. (2012). The Minnesota Case Study Collection: New Historical Inquiry Case Studies 
for Nature of Science Education. Science & Education, 21(9), 1263-1281.  

Clough, M. P. (2011). The Story Behind the Science: Bringing Science and Scientists to Life in 
Post-Secondary Science Education. Science & Education, 20(7-8), 701-717. 

Klassen, S., & Froese Klassen, C. (2014). Science teaching with stories: Theoretical and 
practical perspectives. In M. R. Matthews (Ed.), International Handbook of Research in 
History, Philosophy and Science Teaching (Vol. 2, pp. 1503-1529). Dordrecht: Springer. 

Kubli, F. (2005). Mit Geschichten und Erzählungen motivieren: Beispiele für den 
mathematisch-naturwissenschaftlichen Unterricht. Köln: Aulis-Verl. Deubner. 

Kubli, F. (1996). Erzählen in konstruktivistischer Sicht. Zeitschrift für Didaktik der 
Naturwissenschaften, 2(2), 39-50. 

Williams, C. T., & Rudge, D. W. (2019). Effects of Historical Story Telling on Student 
Understanding of Nature of Science. Science & Education, 28(9), 1105-1133. 



 

33 
 

 

 

 

 

 

ɲɹɮ ɵʍʅɶʅ ʅɼɳɽʁʅ ʆʁʇ ʅʇɿɳɲʄɹʁʇ 

 



 

34 
 

 

 

 

 

 

 

 

 

 

 

 

ʅʱʲʲʰˍˇ нл ɿˇʶ˃ʲˊʾˇˎ нлнм 

11:00 ς 12:30 

ɮ˄ʰˊˍʹ˃ʷ˄ʶˌ ɮ˄ʰˁˇʽ˄˗ˋʶʽˌ (Posters) 



ʃʄɮɼʆɹɼɮ мнˇˎ ʅʇɿɳɲʄɹʁʇ ɳɿɳʊɳʆ   ɮɿɮʄʆɶɾɳɿɳʅ ɮɿɮɼʁɹɿʍʅɳɹʅ 

35 
 

ɮ˅ʽˇ˂ˈʴʹˋʹ ˃ʰʻʹˍ˗˄κˍˊʽ˖˄ ɿʹˉʽʰʴ˖ʴʶʾˇˎ ˋˍƻ 
ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍʹˌ ɿʰ˄ˇˍʶ˔˄ˇ˂ˇʴʾʰˌΥ ʹ ˔ˊʺˋʹ ˍˇˎ aŀƪŜȅ-
Makey 

ʅˉˎˊʽʵˇˏ˂ʰ ɱˁʽˊʶ˃ʷʸʹ1, ɱʽ˗ˊʴˇˌ ʃʷʽˁˇˌ1Σ ɾʰˊʾʰ ʆʸʽ˗˂ʹ2Σ ɯ˄˄ʰ 
ʅˉˏˊˍˇˎ1 
1ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɲˎˍʽˁʺˌ ɾʰˁʶʵˇ˄ʾʰˌ, 2ɿʹˉʽʰʴ˖ʴʶʾˇ ʀʽ˄ˇˏ ɿʶˊˇ ˏ

ʃʶˊʾ˂ʹ˕ʹ 

ʅˍʹ˄ ˉʰˊˇˏˋʰ ʶˊʴʰˋʾʰ ˉʶˊʽʴˊʱ˒ʶˍʰʽ ʹ ʰ˄ʱˉˍˎ˅ʹ ˃ʽʰˌ ʹ˃ʽ-ʵˇ˃ʹ˃ʷ˄ʹˌ ˋˎ˄ʷ˄ˍʶˎ˅ʹˌ, ʹ 
ˇˉˇʾʰ ˎˉˇˋˍʹˊʾʸʶˍʰʽ ʰˉˈ ʵˎˇ ʶˁˉʰʽʵʶˎˍʽˁʷˌ ˁʰˍʰˋˁʶˎʷˌ ˃ʶ ˍʹ ˔ˊʺˋʹ ʶˁˉʰʽʵʶˎˍʽˁ˗˄ ʰˉˍ˗˄ 
ʵʽʶˉʰ˒˗˄ όaŀƪŜȅ-aŀƪŜȅύ ˁʰʽ ˍˇ ˉˊˇʴˊʰ˃˃ʰˍʽˋˍʽˁˈ ˉʶˊʽʲʱ˂˂ˇ˄ {ŎǊŀǘŎƘΦ ʅˍˈ˔ˇˌ ʺˍʰ˄ ˄ʰ 
ʰ˅ʽˇ˂ˇʴʹʻʶʾ ʹ ˃ʱʻʹˋʹ ˍʶˋˋʱˊ˖˄ ˃ʰʻʹˍ˗˄ ɿ́ ˉʽʰʴ˖ʴʶʾˇˎΣ ˋ˔ʶˍʽˁʱ ˃ʶ ʷ˄˄ˇʽʶˌ ˍʹˌ 
ɿʰ˄ˇʶˉʽˋˍʺ˃ʹ-̩ɿʰ˄ˇˍʶ˔˄ˇ˂ˇʴʾʰˌ ʷˉʶʽˍʰ ʰˉˈ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ ʶ˄ˈˌ ʶˁˉʰʽʵʶˎˍʽˁˇˏ 
ˉˊˇʴˊʱ˃˃ʰˍˇˌΦ ɮˉˈ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˒ʰʾ˄ʶˍʰʽ ˈˍʽ ˇʽ ˃ʰʻʹˍʷˌ ʺˍʰ˄ ʽˁʰ˄ˇʾ ˄ʰ ˔ʶʽˊʾʸˇ˄ˍʰʽ 
ˈˊˇˎˌ  ˍˇˎ ˄ʰ˄ˇʴˊʰ˃˃ʰˍʽˋ˃ˇˏ ˃ʶˍʱ ˍʹ ˄ʁ ˁˉʰʽʵʶˎˍʽˁʺ ̄ ʰˊʷ˃ʲʰˋʹΦ  

ɽʷ˅ʶʽˌ ˁ˂ʶʽʵʽʱ: ɿʰ˄ˇˍʶ˔˄ˇ˂ˇʴʾʰΣ ɿʹˉʽʰʴ˖ʴʶʾˇΣ ʹ˃ʽ-ʵˇ˃ʹ˃ʷ˄ʹ ˋˎ˄ʷ˄ˍʶˎ˅ʹΣ aŀƪŜȅ-Makey 

Evaluation of preschoolersΩ understanding of 
Nanotechnology content: the use of Makey-Makey 

Spyridoula Gkiremezi1, Giorgos Peikos1, Maria Tzioli2, Anna Spyrtou1 
1University of Western Macedonia, 2Kindergarten of Xino Nero 

Abstract 

This paper describes the development of a semi-structured interview supported by two 
educational constructions that were based on educational tangible user interfaces (Makey-
Makey) and Scratch coding language. The aim was to evaluate the understanding of 
Nanoscience-Nanotechnology concepts by four preschool students after the implementation 
of an educational intervention. The results showed that the students were able to use terms 
of nanoliteracy after the educational intervention. 

Keywords: Nanotechnology, preschool students, semi-structured interview, Makey-
Makey 
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ɳʽˋʰʴ˖ʴʺ 

ɴ˔ˇˎ˄ ʺʵʹ ʰˊ˔ʾˋʶʽ ˄ʰ ʰ˄ʰˉˍˏˋˋˇ˄ˍʰʽ ʶˁˉʰʽʵʶˎˍʽˁʱ ˎ˂ʽˁʱ ʴʽʰ ˍʹ˄ ʶʽˋʰʴ˖ʴʺ ʶ˄˄ˇʽ˗˄ 
ˍʹˌ ɿʰ˄ˇʶˉʽˋˍʺ˃ʹˌ-ɿʰ˄ˇˍʶ˔˄ˇ˂ˇʴʾʰˌ όɿ-ɳʆύ ˋʶ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ɮκʻ˃ʽʰˌ ʶˁˉʰʾʵʶˎˋʹˌ 
(ʆʸʽ˗˂ʹ ˁΦʱΦ, 2020̃  Peikos et al., нлнлύΦ ʆˊʶʽˌ ʷ˄˄ˇʽʶˌ ˍʹˌ ɿ-ɳʆ ˉˇˎ ʶ˄ˍˇˉʾʸˇ˄ˍʰʽ ˋʶ 
ʶˁˉʰʽʵʶˎˍʽˁʱ ˉˊˇʴˊʱ˃˃ʰˍʰ ʰˎˍʺˌ ˍʹˌ ʲʰʻ˃ʾʵʰˌ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍˇ ˃ʷʴʶʻˇˌ ˁʰʽ ˍʰ 
ˈˊʴʰ˄ʰ ˉʰˊʰˍʺˊʹˋʹˌ ˍ˖˄ ʰ˄ˍʽˁʶʽ˃ʷ˄˖˄ ˁʰʻ˗ˌ ˁʰʽ ˍˇ ˒ʰʽ˄ˈ˃ʶ˄ˇ ˍˇˎ ˂˖ˍˇˏ. ɶ 
ʵʽʵʰˋˁʰ˂ʾʰ ˍˇˎ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ˍʹˌ ɿ-ɳʆ ʰˉˇˍʶ˂ʶʾ ʵˏˋˁˇ˂ˇ ʶʴ˔ʶʾˊʹ˃ʰ ʴʽʰˍʾ 
ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ʰ˒ʹˊʹ˃ʷ˄ʶˌ ʷ˄˄ˇʽʶˌ (Peikos et al., нлнлύΦ ɶ ʰ˅ʽˇˉˇʾʹˋʹ ˍʹˌ 
ˍʶ˔˄ˇ˂ˇʴʾʰˌ ˉˊˇˌ ʰˎˍʺ ˍʹ˄ ˁʰˍʶˏʻˎ˄ˋʹ ˃ˉˇˊʶʾ ˄ʰ ʶʾ˄ʰʽ ˎˉˇˋˍʹˊʽˁˍʽˁʺΦ 
ʅˎʴˁʶˁˊʽ˃ʷ˄ʰ, ˇʽ ʶˁˉʰʽʵʶˎˍʽˁʷˌ ʰˉˍʷˌ ʵʽʶˉʰ˒ʷˌ, ˈˉ˖ˌ ʹ ʹ˂ʶˁˍˊˇ˄ʽˁʺ ˉ˂ʰˁʷˍʰ 
Makey-Makey, ʶˉʽˍˊʷˉˇˎ˄ ˍʹ ˃ʶˍʰˍˊˇˉʺ ˒ˎˋʽˁ˗  ˄ ʰ˄ˍʽˁʶʽ˃ʷ˄˖˄ ˍʹˌ  
ˁʰʻʹ˃ʶˊʽ˄ˈˍʹˍʰˌ ˋʶ ˋˎˋˁʶˎʷˌ ʶʽˋˈʵˇˎ ˍˇˎ ɶκʇΦ ɴˍˋʽ, ʶˎ˄ˇʶʾˍʰʽ ʹ ʰ˄ʱˉˍˎ˅ʹ 
ʶˁˉʰʽʵʶˎˍʽˁ˗˄ ˎ˂ʽˁ˗˄ ʴʽʰ ˍʹ˄ ˉˊˇˋʷʴʴʽˋʹ ʰ˒ʹˊʹ˃ʷ˄˖˄ ʶ˄˄ˇʽ˗˄, ʵʾ˄ˇ˄ˍʰˌ 
ˉʰʽʴ˄ʽ˗ʵʹ ˔ʰˊʰˁˍʺˊʰ όʃʰ˂ʰʽʴʶ˖ˊʴʾˇˎ, нлмтύΦ ʅˍˈ˔ˇˌ ˍʹˌ ʶˊʴʰˋʾʰˌ ʶʾ˄ʰʽ ˄ʰ 
ˉʰˊˇˎˋʽʱˋˇˎ˃ʶ ʵˎˇ ʶˁˉʰʽʵʶˎˍʽˁʷˌ ˁʰˍʰˋˁʶˎʷˌΣ ˉˇˎ ʶ˄ˋ˖˃ʰˍ˗˄ˇˎ˄ ˍˇ ɾŀƪŜȅ-
ɾŀƪŜȅ ˁʰʽ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ʴʽʰ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ ˃ʱʻʹˋʹˌ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ˍʹˌ ɿ-
ɳʆ ˋˍˇ ɿʹˉʽʰʴ˖ʴʶʾˇΦ  

ɾʶʻˇʵˇ˂ˇʴʾʰ 

ɶ ʶʽˋʰʴ˖ʴʺ ˍˇˎ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ˍʹˌ ɿ-ɳʆ ˋˍʹ˄ ˍʱ˅ʹ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˃ʶ ˍʹ˄ 
ˎˉˇˋˍʺˊʽ˅ʹ ʰ˒ʹʴʹ˃ʰˍʽˁˇˏ ˁʶʽ˃ʷ˄ˇˎ ˃ʶ ˋˍˇʽ˔ʶʾʰ ˉʰˊʰ˃ˎʻʽˇˏ ʰˁˇ˂ˇˎʻ˗˄ˍʰˌ ˃ʾʰ 
˃ˇˊ˒ʺ ʵʽʰˁˇˉˍˈ˃ʶ˄ʹˌ ʵʽʰ˂ˇʴʽˁʺˌ ʰ˒ʺʴʹˋʹˌ όʆʸʽ˗˂ʹ ˁΦʱΦ, 2020). ʅˍˈ˔ˇˌ ʶʾ˄ʰʽ ˇʽ 
˃ʰʻʹˍʷˌκˍˊʽʶˌ ˄ʰ ʶʾ˄ʰʽ ʽˁʰ˄ˇʾ ˄ʰΥ όʰύ ˍʰ˅ʽ˄ˇ˃ˇˏ˄ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰ ˋˍˇ˄ ˃ʰˁˊˈˁˇˋ˃ˇΣ 
˃ʽˁˊˈˁˇˋ˃ˇ ˁʰʽ ˄ʰ˄ˈˁˇˋ˃ˇΣ όʲύ ʰ˄ˍʽˋˍˇʽ˔ʾʸˇˎ˄ ˍʰ ˈˊʴʰ˄ʰ ˉʰˊʰˍʺˊʹˋʹˌ ˋʶ ˁʱʻʶ 
ˁˈˋ˃ˇ όʴύ ʰ˄ʰʴ˄˖ˊʾʸˇˎ˄ ˍˇ ˒ʰʽ˄ˈ˃ʶ˄ˇ ˍˇˎ ˂˖ˍˇˏΦ ɱʽʰ ˉʰˊʱʵʶʽʴ˃ʰ, ˁʰˍʱ ˍʹ 
ʵʽʱˊˁʶʽʰ ˍʹˌ ʰ˒ʺʴʹˋʹˌΣ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ˋʶ ʲʽ˖˃ʰˍʽˁʷˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌΣ ˈˉˇˎ 
ˁʰ˂ˇˏ˄ˍʰ˄ ˄ʰ ʰ˄ʰʴ˄˖ˊʾˋˇˎ˄ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰ ˍ˖˄ ˍˊʽ˗˄ ˁˈˋ˃˖˄ ˁʰʽ ˄ʰ ˍˇˉˇʻʶˍʺˋˇˎ˄ 
ʰ˄ˍʾˋˍˇʽ˔ʰ ˃ˇ˄ˍʷ˂ʰ ˍˇˎˌ όˉΦ˔Φ ˃ˇ˄ˍʷ˂ˇ ʽˇˏύ ˋˍˇ˄ ˁˈˋ˃ˇ ˉˇˎ ʰ˄ʺˁˇˎ˄Φ ʃʰˊʱ˂˂ʹ˂ʰΣ 
˃ʶ ˁʽ˄ʺˋʶʽˌ ˍˇˎ ˋ˗˃ʰˍˈˌ ˍˇˎˌ ʷʵʶʽ˔˄ʰ˄ ˈˍʽ ˍʰ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰ ˍˇˎ ˁʱʻʶ ˁˈˋ˃ˇˎ ʷ˔ˇˎ˄ 
ʵʽʰ˒ˇˊʶˍʽˁˈ ˃ʷʴʶʻˇˌΦ ɶ ʶˁˉʰʽʵʶˎˍʽˁʺ ˉʰˊʷ˃ʲʰˋʹ ʶ˒ʰˊ˃ˈˋˍʹˁʶ ˋʶ ʷ˅ʽ ʵʽʵʰˁˍʽˁʷˌ 
˗ˊʶˌ.  

ɱ̔ ʰ ˍʹ ˋˎ˂˂ˇʴʺ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ʶ˒ʰˊ˃ˈˋˍʹˁʶ ʹ˃ʽ-ʵˇ˃ʹ˃ʷ˄ʹ ˋˎ˄ʷ˄ˍʶˎ˅ʹ ˋʶ 
ˍʷˋˋʶˊʽˌ ˃ʰʻʹˍʷˌκˍˊʽʶˌ, 5-с ʶˍ˗˄Φ ʃʶˊʽ˂ʱ˃ʲʰ˄ʶ ʶ˄˄ʽʱ ʲʰˋʽˁʷˌ ʶˊ˖ˍʺˋʶʽˌ όɳʄύ: ɳʄ 1-
3 ʴʽʰ ˍˇ ˃ʷʴʶʻˇˌΣ ɳʄ 4-6 ʴʽʰ ˍʰ ˈˊʴʰ˄ʰ ˉʰˊʰˍʺˊʹˋʹˌ ˁʰʽ ɳʄ 7-9ʴʽʰ ˍˇ ˒ʰʽ˄ˈ˃ʶ˄ˇ 
ˍˇˎ ˂̟ ˍˇˏΦ ʁʽ ʶˊ˖ˍʺˋʶʽˌ ʲʰˋʾʸˇ˄ˍʰʽ ˋʶ ˉˊˇʴʶ˄ʷˋˍʶˊʶˌ ʷˊʶˎ˄ʶˌ (Peikos et al., 2020), 
ˉˇˎ ˃ʶˍʰˋ˔ʹ˃ʰˍʾˋˍʹˁʰ˄ ʴʽʰ ˄ʰ ʰ˄ˍʰˉˇˁˊʾ˄ˇ˄ˍʰʽ ˋˍʹ ʲʰʻ˃ʾʵʰ ˍˇˎ ɿʹˉʽʰʴ˖ʴʶʾˇˎΦ ʁ 
˃ʶˍʰˋ˔ʹ˃ʰˍʽˋ˃ˈˌ ˍ˖˄ ʶˊ˖ˍʺˋʶ˖˄ ˎˉˇˋˍʹˊʾ˔ˍʹˁʶ ʰˉˈ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ʵˎˇ 
ˁʰˍʰˋˁʶˎ˗˄ ˉˇˎ ʶ˄ˋ˖˃ʰˍ˗˄ˇˎ˄ ˍ ̌ Makey-aŀƪŜȅ ˁʰʽ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ ˍˇ 
ˉˊˇʴˊʰ˃˃ʰˍʽˋˍʽˁˈ ˉʶˊʽʲʱ˂˂ˇ˄ {ŎǊŀǘŎƘ όɳʽˁˈ˄ʰ м ˁʰʽ нύΦ ʁʽ ˁʰˍʰˋˁʶˎʷˌ 
ʰ˄ʰ˂ʱ˃ʲʰ˄ʰ˄ ̱ ˇ˄ ˊˈ˂ˇ ˄ʰ ʻʷˍˇˎ˄ ˍʽˌ ʶˊ˖ˍʺˋʶʽˌ ˋˍˇˎˌκˋˍʽˌ ˃ ʰʻʹˍʷˌκˍˊʽʶˌ, ̌ ʽ ˇˉˇʾˇʽ 
ʶʾ˔ʰ˄ ˍʹ ʵˎ˄ʰˍˈˍʹˍʰ ˄ʰ ʰˉʰ˄ˍˇˏ˄, ʰʴʴʾʸˇ˄ˍʰˌ ˍʰ ˒ˎˋʽˁʱ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰ ˃ʶ ˍʰ ˇˉˇʾʰ 
ˋˎ˄ʵʷˇ˄ˍʰʽ. ʅˍʹ˄ ˇʻˈ˄ʹ ˍˇˎ ɶκʇ ʶ˃˒ʰ˄ʾʸˇ˄ˍʰ˄ ʺˊ˖ʶˌ ˍˇˎ ˉʰˊʰ˃ˎʻʽˇˏΦ ʆʰ ˉʰʽʵʽʱ 
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ʰ˄ʰ˂ʱ˃ʲʰ˄ʰ˄ ˍˇ˄ ˊˈ˂ˇ ˄ʰ ʲˇʹʻʺˋˇˎ˄ ˍˇˎˌ ʺˊ˖ʶˌ ˄ʰ ˂ˏˋˇˎ˄ ˍˇˎˌ ʴˊʾ˒ˇˎˌ 
όʶˊ˖ˍʺˋʶʽˌύΦ ɸʶ˖ˊˇˏ˃ʶ ˈˍʽ ˃ʶ ʰˎˍˈ˄ ˍˇ˄ ˍˊˈˉˇ ʹ ʰ˅ʽˇ˂ˈʴʹˋʹ ʶʾ˔ʶ ʷ˄ʰ˄ ˔ʰˊʰˁˍʺˊʰ 
ˉʰʽʴ˄ʽ˗ʵʹΦ 

ɶ ˉˊ˗ˍʹ ˁʰˍʰˋˁʶˎʺ όɳʽˁˈ˄ʰ мύ ʰˉˇˍʶ˂ˇˏ˄ˍʰ˄ ʰˉˈ ˍˊʾʰ ˁˇˎˍʽʱΣ ˈˉˇˎ 
ʰ˄ʰʴˊʱ˒ˇ˄ˍʰ˄ ˍʰ ˇ˄ˈ˃ʰˍʰ ˍ˖˄ ˍˊʽ˗˄ ˁˈˋ˃˖˄Φ ʆʰ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰ ˉˇˎ ʷˉˊʶˉʶ ˇʽ 
˃ʰʻʹˍʷˌ ˄ʰ ˍˇˉˇʻʶˍʺˋˇˎ˄ ˋˍˇ˄ ˋ˖ˋˍˈ ˁˈˋ˃ˇ ʺˍʰ˄ ˒ˍʽʰʴ˃ʷ˄ʰ ʰˉˈ ˉ˂ʰˋˍʶ˂ʾ˄ʹ 
ό˃ˎˊ˃ʺʴˁʽΣ ʶˊˎʻˊˈ ʰʽ˃ˇˋ˒ʰʾˊʽˇΣ ʽˈˌΣ ˃ʱˍʽΣ ˇˉˍʽˁˈ ˃ʽˁˊˇˋˁˈˉʽˇΣ ʹ˂ʶˁˍˊˇ˄ʽˁˈ 
˃ʽˁˊˇˋˁˈˉʽˇύΦ ʋʰˊʰˁˍʹˊʽˋˍʽˁʺ ʶˊ˗ˍʹˋʹ ʺˍʰ˄Υ ζʁ ʽˈˌ ʰ˄ʺˁʶʽ ˋˍˇ˄ ɾʰˁˊˈˁˇˋ˃ˇΣ 
ˋ̱ ˇ˄ ɾʽˁˊˈˁˇˋ˃ˇ ʺ ˋˍˇ˄ ɿʰ˄ˈˁˇˋ˃ˇΤ ɿʰ ˍˇ ʲʱ˂ʶʽˌ ˋˍˇ ˋ˖ˋˍˈ ˁˇˎˍʾηΦ ɶ ʵʶˏˍʶˊʹ 
ˁʰˍʰˋˁʶˎʺΣ ʰ˒ˇˊˇˏˋʶ ˍˇ ˒ʰʽ˄ˈ˃ʶ˄ˇ ˍˇˎ ˂˖ˍˇˏ όɳʽˁˈ˄ʰ нύΦ 

 

ɳʽˁˈ˄ʰ м ɼʰˍʰˋˁʶˎʺΥ ˃ ʷʴʶʻˇˌ ˁʰʽ ˈˊʴʰ˄ʰ 

 

ɳʽˁˈ˄ʰ н ɼʰˍʰˋˁʶˎʺΥ ˒ʰʽ˄ˇ˃ʷ˄ˇˎ ˍˇˎ ˂̟ ˍˇˏ 

ɮˁˇ˂ˇˎʻˇˏ˄ ˇʽ ʶˊ˖ˍʺˋʶʽˌ ˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄Υ ζʊˏˋʹ˅ʶ ʷ˄ʰ ʵˎ˄ʰˍˈ ʰʶˊʱˁʽ 
ˁʰʽ ˉʺˊʶ ˍˇ ˂ˇˎ˂ˇˏʵʽ ˍˇˎ ˂̟ ˍˇˏ ˃ʰˁˊʽʱ ʰˉˈ ˍʰ ˒ˏ˂˂ʰ ˍˇˎΧ ɰʱ˂ʶ ˍˇ ˂ˇˎ˂ˇˏʵʽ ˋˍʰ 
ˋ˖ˋˍʱ ˍˇˎ ˒ˏ˂˂ʰΦη όɳʽˁˈ˄ʰ оύΣ ζɮˎˍˈ ʶʾ˄ʰʽ ʷ˄ʰ ˒ˏ˂˂ˇ ˂̟ ˍˇˏΦ ʆʽ ˋ˔ʺ˃ʰ ʻʰ ˉʱˊʶʽ ʹ 
ˋˍʰʴˈ˄ʰ ˈˍʰ˄ ˉʷˋʶʽ ˋˍˇ ˒ˏ˂˂ˇ ˍˇˎ ˂̟ ˍˇˏΤ ɱʽʰ ˄ʰ ˃ˇˎ ˍˇ ʵʶʾ˅ʶʽˌ ʲʱ˂ʶ ˍʹ ˋˍʰʴˈ˄ʰ ˃ʶ 
ˍˇ ˋ˖ˋˍˈ ˋ˔ʺ˃ʰ ˉʱ˄˖ ˋˍˇ ˒ˏ˂˂ˇη όɳʽˁˈ˄ʰ пύΣ ζɮˌ ʴʾ˄ˇˎ˃ʶ ʶˉʽˋˍʺ˃ˇ˄ʶˌ ˁʰʽ ʰˌ 
ˉʰˊʰˍʹˊʺˋˇˎ˃ʶ ʰˉˈ ˍˇ ʹ˂ʶˁˍˊˇ˄ʽˁˈ ˃ʽˁˊˇˋˁˈˉʽˇΦ ʅˍʹ˄ ˇʻˈ˄ʹ ˍˇˎ ɶκʇ ˒ʰʾ˄ˇ˄ˍʰʽ 
ʵˏˇ ˒ˏ˂˂ʰΣ ˉˇʽˇ ʶʾ˄ʰʽ ˍˇ ˒ˏ˂˂ˇ ˍˇˎ ˂̟ ˍˇˏΤηΦ ʁʽ ˃ʰʻʹˍʷˌ ʷˉˊʶˉʶ ˄ʰ ʰʴʴʾ˅ˇˎ˄ ˍʹ˄ 
ʶʽˁˈ˄ʰ ˍˇˎ ˒ˏ˂˂ˇˎ ˃ʶ ˍʽˌ ˄ʰ˄ˇˉˊˇʶ˅ˇ˔ʷˌ ˉˇˎ ʶ˃˒ʰ˄ʾʸˇ˄ˍʰ˄ ˋˍʹ˄ ˇʻˈ˄ʹ ˍˇˎ ɶκʇ 
όɳʽˁˈ˄ʰ рύΦ 

ɶ ʶ˒ʰˊ˃ˇʴʺ ˍ˖˄ ˋˎ˄ʶ˄ˍʶˏ˅ʶ˖˄ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ʰ˃ʷˋ˖ˌ ˃ʶˍʱ ˍʹ˄ 
ˇ˂ˇˁ˂ʺˊ˖ˋʹ ˍʹˌ ʶˁˉʰʽʵʶˎˍʽˁʺˌ ̄h ˊʷ˃ʲʰˋʹˌΦ ɲʶ˄ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ˋˎ˄ʶ˄ˍʶˏ˅ʶʽˌ 
ˉˊʽ˄ ˍʹ ˄ʶˁˉʰʽʵʶˎˍʽˁʺ ˉʰˊʷ˃ʲʰˋʹ, ˁʰʻ˗ˌ ʻʶ˖ˊˇˏ˃ʶ ˉ˖ˌ ˇʽ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ʵʶ˄ 
ʴ˄˗ˊʽʸʰ˄ ˍˇˎˌ ˈˊˇˎˌ ˉˇˎ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰ˄ ˋˍʹ˄ ˋˎ˄ʷ˄ˍʶˎ˅ʹ ˉΦ˔Φ ˄ʰ˄ˈˁˇˋ˃ˇˌΣ 
ʹ˂ʶˁˍˊˇ˄ʽˁˈ ˃ʽˁˊˇˋˁˈˉʽˇΣ ˒ˏ˂˂ˇ ˍˇˎ ˂˖ˍˇˏΦ 

 

   

ɳʽˁˈ˄ʰ о ɽ̌ ˎ˂ˇˏʵʽ ˂ ˖ˍˇˏ ɳʽˁˈ˄ʰ п  ʊˏ˂˂ˇ ˁʰʽ ˋˍʰʴˈ˄ʶˌ ɳʽˁˈ˄ʰ р ɶ˂ʶˁˍˊˇ˄ʽˁˈ ˃ ʽˁˊˇˋˁˈˉʽˇ  

ʂˋˇ˄ ʰ˒ˇˊʱ ˍʹ˄ ˁ˖ʵʽˁˇˉˇʾʹˋʹ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄Σ ʴʽʰ ˍʽˌ ʶˊ˖ˍʺˋʶʽˌ ˉˇˎ 
ʰ˒ˇˊˇˏˋʰ˄ ˍˇ ˃ʷʴʶʻˇˌ ˁʰʽ ˍˇ ˒ʰʽ˄ˈ˃ʶ˄ˇ ˍˇˎ ˂̟ ˍˇˏ, ʵʽʰ˃ˇˊ˒˗ʻʹˁʰ˄ ˍˊʶʽˌ 
ˁʰˍʹʴˇˊʾʶˌ όɼл-ɼнύΦ ʅˍʹ˄ ɼн ˍʰ˅ʽ˄ˇ˃ʺʻʹˁʰ˄ ˇʽ ˋ˖ˋˍʷˌ ʰˉʰ˄ˍʺˋʶʽˌ ˉˇˎ 
ˉʶˊʽ˂ʱ˃ʲʰ˄ʰ˄ ˋˍˇʽ˔ʶʾʰ ˄ʰ˄ˇʴˊʰ˃˃ʰˍʽˋ˃ˇˏΣ ˃ʶ ˍʹ˄ ʷ˄˄ˇʽʰ ˈˍʽ ʰ˄ʰ˒ʷˊˇ˄ˍʰ˄ ˈˊˇʽ 
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ˍʹˌ ɿ-ɳʆ ˉˇˎ ʵʽʵʱ˔ʻʹˁʰ˄Φ ɱʽʰ ˉʰˊʱʵʶʽʴ˃ʰ, ˋʶ ʶˊ˗ˍʹˋʹ ʴʽʰ ˍˇ ˒ʰʽ˄ˈ˃ʶ˄ˇ ˍˇˎ 
˂˖ˍˇˏΣ ˇ ˃ʰʻʹˍʺˌ ˋ˖ˋˍʱ ʰ˄ˍʽˋˍˇʾ˔ʽˋʶ ˍˇ ˋ˒ʰʽˊʽˁˈ ˋ˔ʺ˃ʰ ˍʹˌ ˋˍʰʴˈ˄ʰˌ ˋˍˇ ˒ˏ˂˂ˇ 
ˁʰʽ ʹ ʶ˅ʺʴʹˋʹ ˉˇˎ ʷʵ˖ˋʶ ʰ˄ʰ˒ʶˊˈˍʰ˄ ˋˍʹ ʵˇ˃ʺ ˍˇˎ ζɱʽʰˍʾ ʷ˔ʶʽ 
˄ʰ˄ˇˉˊˇʶ˅ˇ˔ˇˏ˂ʹʵʶˌηΦ ʅˍʹ˄ ɼм ʶ˄ˍʱ˔ʻʹˁʰ˄ ˇʽ ˋ˖ˋˍʷˌ ʰˉʰ˄ˍʺˋʶʽˌ ˉˇˎ 
ˋˎ˄ˇʵʶˏˇ˄ˍʰ˄ ʰˉˈ ʶ˅ʹʴʺˋʶʽˌ ʲʰˋʽˋ˃ʷ˄ʶˌ ˋʶ ˋˍˇʽ˔ʶʾʰ ˍˇˎ ˉʰˊʰ˃ˎʻʽˇˏ ˉΦ˔Φ ζɱʽʰˍʾ ˇ 
ˉˊʾʴˁʽˉʰˌ ʷˁʰ˄ʶ ˍʹ ˋˍʰʴˈ˄ʰ ˋ˒ʰʽˊʽˁʺηΦ ʅˍʹ˄ ɼл ʶ˄ˍʱ˔ʻʹˁʰ˄ ˇʽ ˂ʰ˄ʻʰˋ˃ʷ˄ʶˌ 
ʰˉʰ˄ˍʺˋʶʽˌΦ ɱʽʰ ˍʰ ˈˊʴʰ˄ʰ ˉʰˊʰˍʺˊʹˋʹˌ ʵʹ˃ʽˇˎˊʴʺʻʹˁʰ˄ ʵˏˇ ˁʰˍʹʴˇˊʾʶˌ: ˋ˖ˋˍʺ 
ʰ˄ˍʽˋˍˇʾ˔ʽˋʹ ˍˇˎ ˇˊʴʱ˄ˇˎ ˉʰˊʰˍʺˊʹˋʹˌ ˋ̱ ˇ˄ ˁˈˋ˃ˇ ˉˇˎ ˁʰʻʽˋˍʱ ˉˊˇˋʲʱˋʽ˃ˇ όɼмύ 
ˁʰʽ ˂ʰ˄ʻʰˋ˃ʷ˄ʹ h ˄ˍʽˋˍˇʾ˔ʽˋʹ όɼлύ. 

ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ  

ʅˍˇ˄ ʃʾ˄ʰˁʰ мΣ ʴʽʰ ˍʹ˄ ˍʰ˅ʽ˄ˈ˃ʹˋʹ ˍ˖˄ ʰ˄ˍʽˁʶʽ˃ʷ˄˖˄ ˋˍˇˎˌ ˁˈˋ˃ˇˎˌ όɳʄ м-3) 
ˉʰˊʰˍʹˊˇˏ˃ʶ ˈˍʽ ʶ˄˄ʽʱ ʰˉˈ ˍʽˌ ʵ˗ʵʶˁʰ ʰˉʰ˄ˍʺˋʶʽˌ ʶ˄ˍʱ˔ʻʹˁʰ˄ ˋˍʹ˄ ˎ˕ʹ˂ˈˍʶˊʹ 
ˁʰˍʹʴˇˊʾʰ ˁʰʽ ʷ˅ʽ ʴʽʰ ˍˇ ˒ʰʽ˄ˈ˃ʶ˄ˇ ˍˇˎ ˂˖ˍˇˏ όɳʄ т-8). ʂˋˇ˄ ʰ˒ˇˊʱ ˍʰ ˈˊʴʰ˄ʰ 
ˉʰˊʰˍʺˊʹˋʹˌ όɳʄп-сύ ˈ˂ˇʽ ˇʽ ˃ʰʻʹˍʷˌκˍˊʽʶˌ όɾύ ʰ˄ˍʽˋˍˇʾ˔ʽˋʰ˄ ˋ˖ˋˍʱ ˍʰ ˈˊʴʰ˄ʰ ˃ʶ 
ˍˇˎˌ ˁ ˈˋ˃ˇˎˌ όʃʾ˄ʰˁʰˌ нύ. 
 

 ɳʄм ɳʄн ɳʄо ɳʄт ɳʄу ɳʄф   ɳʄ4 ɳʄ5 ɳʄ6 

ɾ1 ɼ2 ɼ1 ɼ2 ɼ2 ɼ1 ɼ2  ɾ1 ɼм ɼ1 ɼ 
ɾ2 ɼ2 ɼ1 ɼ2 ɼ2 ɼ1 ɼ1  ɾ2 ɼм ɼ1 ɼм 
ɾ3 ɼ2 ɼ2 ɼ2 ɼ2 ɼ1 ɼ2  ɾ3 ɼм ɼм ɼм 
ɾ4 ɼ0 ɼ2 ɼ2 ɼ2 ɼ1 ɼ1  ɾ4 ɼм ɼм ɼм 
ʃʾ˄ʰˁʰˌ м ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ ʴʽʰ ˍˇ ˃ʷʴʶʻˇˌ ˁʰʽ ˍˇ ˒ʰʽ˄ˈ˃ʶ˄ˇ 

ˍˇˎ ˂˖ˍˇˏ 
 ʃʾ˄ʰˁʰˌ н ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ ʴʽʰ ˍʰ 

ˈˊʴʰ˄ʰ ˉʰˊʰˍʺˊʹ̀ ʹˌ 

ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ  

ʅˏ˃˒˖˄ʰ ˃ʶ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ, ˇʽ ˉʶˊʽˋˋˈˍʶˊˇʽ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ˃ˉˇˊˇˏˋʰ˄ ˄ʰ 
ˍʰ˅ʽ˄ˇ˃ʺˋˇˎ˄ ˋ˖ˋˍʱ ˍʰ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰ ˋˍˇˎˌ ˍˊʶʽˌ ˁˈˋ˃ˇˎˌΣ ˄ʰ ʰ˄ˍʽˋˍˇʽ˔ʾˋˇˎ˄ ˍʰ 
ˈˊʴʰ˄ʰ ˉʰˊʰˍʺˊʹˋʹˌ ˁʰʽ ˄ʰ ʰ˄ʰʴ˄˖ˊʾˋˇˎ˄ ˍˇ ˒ʰʽ˄ˈ˃ʶ˄ˇ ˍˇˎ ˂˖ˍˇˏΦ ɾʱ˂ʽˋˍʰΣ ʷ˄ʰ 
ˋʹ˃ʰ˄ˍʽˁˈ ˃ʷˊˇˌ ˍ˖˄ ˉʰʽʵʽ˗˄ ˋˍʽˌ ʶ˅ʹʴʺˋʶʽˌ ˉˇˎ ʵʽʰˍˏˉ˖ˋʶ ˔ˊʹˋʽ˃ˇˉˇʾʹˋʶ ˈˊˇˎˌ 
ˍˇˎ ˄ʰ˄ˇʴˊʰ˃˃ʰˍʽˋ˃ˇˏΦ ʍˋˍˈˋˇΣ ˒ʰʾ˄ʶˍʰʽ ˈˍʽ ˃ʶˍʱ ˍʹ ˄ʶˁˉʰʽʵʶˎˍʽˁʺ ˉʰˊʷ˃ʲʰˋʹ 
ˋˍʽˌ ʰˉʰ˄ˍʺˋʶʽˌ ʰ˄ʰʴ˄˖ˊʾˋˍʹˁʰ˄ ʶ˅ʹʴʺˋʶʽˌ ˉˇˎ ʲʰˋʾʸˇ˄ˍʰ˄ ˋʶ ˋˍˇʽ˔ʶʾʰ ˍˇˎ 
ˉʰˊʰ˃ˎʻʽˇˏ ˉˇˎ ʵʽʵʱ˔ʻʹˁʰ˄ ˋ̱ ʹ˄ ˍʱ˅ʹ ʺ ʺˍʰ˄ ʰˋʰ˒ʶʾˌΦ ʆˇ ʶˏˊʹ˃ʰ ʰˎˍˈ ʶʾ˄ʰʽ 
ˋʹ˃ʰ˄ˍʽˁˈ ʴʽʰ ˍʹ˄ ˉʶˊʰʽˍʷˊ˖ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ʶˁˉʰʽʵʶˎˍʽˁʺˌ ̄h ˊʷ˃ʲʰˋʹˌΦ 

ɰʽʲ˂ʽˇʴˊʰ˒ʾʰ  

ʃʰ˂ʰʽʴʶ˖ˊʴʾˇˎΣ ɱΦ όнлмтύΦ ɳˉʽ˃ˇˊ˒˖ˍʽˁˈ ɳˊʴʰˋˍʺˊʽˇΥ ɾʰʻʹˍʷˌ ˁʰʽ ʵʱˋˁʰ˂ˇʽ ˖ˌ 
ʵʹ˃ʽˇˎˊʴˇʾ ʰˉˍʽˁ˗˄ ʶˁˉʰʽʵʶˎˍʽˁ˗˄ ʶ˒ʰˊ˃ˇʴ˗˄Φ ʅˍˇ ɼΦ ʃʰˉʰ˄ʽˁˇ˂ʱˇˎΣ ɮΦ ɱˈʴˇˎ˂ˇˎΣ ɲΦ 
ɵˇˎˉʾʵʹˌΣ ɮΦ ɽʰʵʽʱˌΣ ɹΦ ʆʸ˖ˊˍʸʱˁʹˌΣ ɸΦ ɾˉˊʱˍʽˍˋʹˌΣ ʋΦ ʃʰ˄ʰʴʽ˖ˍʰˁˈˉˇˎ˂ˇˌ όɳˉʽ˃Φύ 
ʃˊʰˁˍʽˁʱ ˍˇˎ рˇˎ ʃʰ˄ʶ˂˂ʺ˄ʽˇˎ ʅˎ˄ʶʵˊʾˇˎ ζɴ˄ˍʰ˅ʹ ˁʰʽ ˔ˊʺˋʹ ˍ˖˄ ʆʃɳ ˋˍʹ˄ 
ɳˁˉʰʽʵʶˎˍʽˁʺ ɲʽʰʵʽˁʰˋʾʰη όˋˋΦмлст-1072). ɮʅʃɮɹʆɳϧɳʆʃɳΦ 

ʆʸʽ˗˂ʹΣ ɾΦΣ ʅˉˏˊˍˇˎΣ ɮΦΣ & ʃʰˉʰʵˇˉˇˏ˂ˇˎΣ ʃΦ όнлнлύΦ ɶ ʋʽˇ˄ʱˍʹ ʶˉʽˋˍˊʷ˒ʶʽ ˋˍˇ˄ 
ɿʰ˄ˈˁˇˋ˃ˇΥ ɾʾʰ ʰ˒ʺʴʹˋʹ ʴʽʰ ˍʹ˄ ʶ˅ˇʽˁʶʾ˖ˋʹ ˍ˖˄ ˉʰʽʵʽ˗˄ ˍʹˌ ˉˊˇˋ˔ˇ˂ʽˁʺˌ ʹ˂ʽˁʾʰˌ ˃ʶ 
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ˍʹ˄ ˄ʰ˄ˇʶˉʽˋˍʺ˃ʹ-ʹ ʱˉˇ˕ʹ ˍ˖˄ ɿʹˉʽʰʴ˖ʴ˗˄Φ ʅˍˇ ɼ.ʃ˂ʰˁʾˍˋʹΣ ɳΦΣ ʅˍʰ˃ˇˏ˂ʹˌΣ ɳΦΣ 
ɼˇ˂ˇˁˇˏˊʹ & ɮΦʋΦ ɼˇˊ˄ʶ˂ʱˁʹ όɳˉʽ˃ΦύΣ ʃˊʰˁˍʽˁʱ ˍˇˎ ммˇˎ ʃʰ˄ʶ˂˂ʹ˄ʾˇˎ ʅˎ˄ɻʁˊʾˇˎ ζʁʽ 
ʊˎˋʽˁʷˌ ɳˉʽˋˍʺ˃ʶˌ ˋˍʹ˄ ʃˊˇˋ˔ˇ˂ʽˁʺ ɳˁˉʰʾʵʶˎˋʹ ʋʰˊˍˇʴˊʰ˒˗˄ˍʰˌ ˍʹ ˄ʷʰ ʶʽˁˇˋʰʶˍʾʰ 
ʷˊʶˎ˄ʰˌ ˁʰʽ ʵʽʵʰˁˍʽˁʺˌ ˉˊʱ˅ʹˌ όˋˋΦ спп-сснύΦʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɹ˖ʰ˄˄ʾ˄˖˄Φ 

Peikos, G., Spyrtou, A., Pnevmatikos, D. D., & Papadopoulou, P. (2020). Nanoscale science 
ŀƴŘ ǘŜŎƘƴƻƭƻƎȅ ŜŘǳŎŀǘƛƻƴΥ ǇǊƛƳŀǊȅ ǎŎƘƻƻƭ ǎǘǳŘŜƴǘǎΩ ǇǊŜŎƻƴŎŜǇǘƛƻƴǎ ƻŦ ǘƘŜ ƭƻǘǳǎ ŜŦŦŜŎǘ 
and the concept of size. Research in Science & Technological Education. 
https://doi.org/https://doi.org/10.1080/02635143.2020.1841149  

https://doi.org/https:/doi.org/10.1080/02635143.2020.1841149


ʃʄɮɼʆɹɼɮ мнˇˎ ʅʇɿɳɲʄɹʁʇ ɳɿɳʊɳʆ   ɮɿɮʄʆɶɾɳɿɳʅ ɮɿɮɼʁɹɿʍʅɳɹʅ 

40 
 

ɮ˄ʱˉˍˎ˅ʹ ˕ʹ˒ʽʰˁ˗˄ ˉʶˊʽʲʰ˂˂ˈ˄ˍ˖˄ ˃ʱʻʹˋʹˌ ʴʽʰ ˍʹ˄ 
ʶˁˉʰʾʵʶˎˋʹ ˒ˇʽˍʹˍ˗˄ ˋʶ ˋˏʴ˔ˊˇ˄ʰ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ 
ʰ˄ˍʽˁʶʾ˃ʶ˄ʰΥ ʆˇ ˉˊˈʴˊʰ˃˃ʰ {¢9a - DIGITALIS 

ɮʻʰ˄ʰˋʾʰ ɼˇˁˇ˂ʱˁʹ, ɮˊʴˏˊʹˌ ɿʽˉˎˊʱˁʹˌΣ ɮʽ˃ʽ˂ʾʰ ɾʽ˔ʰʹ˂ʾʵʹΣ ɳ˂ʷ˄ʹ 
ɾˉˇˍʸʱˁʹΣ ɾʰˊʾʰ ɼʶ˄ʵˊʽˋˍʱˁʹΣ ɳ˂ʶˎʻʶˊʾʰ ɲˊʰˁˇˎ˂ʱˁʹΣ ʋʰˊʱ 
ɾˉʽˍˋʱˁʹΣ ɿʾˁˇˌ ɼʰˉʶ˂˗˄ʹˌΣ ɲʹ˃ʺˍˊʹˌ ʅˍʰˏˊˇˎ 

ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɼˊʺˍʹˌ 

ʃʶˊʾ˂ʹ˕ʹ 

ʆˇ ˉʰˊˈ˄ ˉˊˈʴˊʰ˃˃ʰ ʰˉˇˍʶ˂ʶʾ ˃ʽʰ ˋˎ˄ʶˊʴʰˋʾʰ ˉʷ˄ˍʶ ʰˁʰʵʹ˃ʰʿˁ˗˄ ʽʵˊˎ˃ʱˍ˖˄ ˋˍʰ ˉ˂ʰʾˋʽʰ 
ˍˇˎ ʶˎˊ˖ˉʰʿˁˇˏ ˉˊˇʴˊʱ˃˃ʰˍˇˌ 9ǊŀǎƳǳǎҌ ʴʽʰ ʰ˄ˍʰ˂˂ʰʴʺ ˁʰ˂˗˄ ˉˊʰˁˍʽˁ˗˄ ˋˍʹ˄ 
ˍˊʽˍˇʲʱʻ˃ʽʰ ʶˁˉʰʾʵʶˎˋʹΦ ʅˁˇˉˈˌ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʶʾ˄ʰʽ ʹ ʰ˄ʱˉˍˎ˅ʹ ˃ʽˁˍ˗˄ ˁʰʽ ʶ˅ 
ʰˉˇˋˍʱˋʶ˖ˌ ˉʶˊʽʲʰ˂˂ˈ˄ˍ˖˄ ˃ʱʻʹˋʹˌ ʴʽʰ ˍʹ˄ ʶˁˉʰʾʵʶˎˋʹ ˃ʶ˂˂ˇ˄ˍʽˁ˗˄ ʶˁˉʰʽʵʶˎˍʽˁ˗˄ 
ˉˊ˖ˍˇʲʱʻ˃ʽʰˌ ˁʰʽ ʵʶˎˍʶˊˇʲʱʻ˃ʽʰˌ ʶˁˉʰʾʵʶˎˋʹˌ ˋʶ ˋˏʴ˔ˊˇ˄ʰ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰ, 
ˈˉ˖ˌ ʶʾ˄ʰʽ ʹ ˄ʰ˄ˇˍʶ˔˄ˇ˂ˇʴʾʰΣ ʹ ˁ˂ʽ˃ʰˍʽˁʺ ʰ˂˂ʰʴʺΣ ˇʽ ʰ˄ʰ˄ʶ˗ˋʽ˃ʶˌ ˉʹʴʷˌ ʶ˄ʷˊʴʶʽʰˌ ˁ˂ˉΦ 
ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ʻʰ ʵʽʶˊʶˎ˄ʹʻˇˏ˄ ˍʰ ˁˊʽˍʺˊʽʰ ʶˉʽ˂ˇʴʺˌ ˕ʹ˒ʽʰˁ˗˄ ʶˊʴʰ˂ʶʾ˖˄ ʴʽʰ 
˕ʹ˒ʽˇˉˇʾʹˋʹ {¢9a ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄, ˁʰʻ˗ˌ ˁʰʽ ˇʽ ˉʽʻʰ˄ʷˌ ʵˎ˄ʰˍˈˍʹˍʶˌ ˁʰʽ ˉʶˊʽˇˊʽˋ˃ˇʾ 
ˍ˖˄ ˕ʹ˒ʽˇˉˇʽʹ˃ʷ˄˖˄ {¢9a ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄ ˉˇˎ ʻʰ ʰ˄ʰˉˍˎ˔ʻˇˏ˄Φ  

ɽʷ˅ʶʽˌ ˁ˂ʶʽʵʽʱ: ̞ ʹ˒ʽˇˉˇʾʹˋʹΣ ˃ʽˁˍʺ ˃ʱʻʹˋʹΣ STEM ʁ ˁˉʰʾʵʶˎˋʹ 

Development of digital learning environments for pre ς 
ǎŜǊǾƛŎŜ ǘŜŀŎƘŜǊǎΩ education in STEM advanced topics: The 
STEM - DIGITALIS project 

Athanasia Kokolaki, Argyris Nipyrakis, Emily Michailidi, Eleni Botzaki, 
Maria Kendristaki, Eleftheria Drakoulaki, Chara Bitsaki, Nikos 
Kapelonis, Dimitris Stavrou 

University of Crete 

Abstract 

The present program constitutes a collaboration of five academic institutions under the 
European Erasmus + program for the exchange of good practices in higher education. The 
main purpose of the program is the development of blended and distance learning 
environments for prospective primary and secondary science teachers education in 
contemporary scientific topics such as nanotechnology, climate change, renewable energy 
sources etc. Specifically, the criteria for selecting digital tools for digitization of STEM 
activities will be explored as well as the potential affordances and limitations of the digitized 
STEM activities that will be developed.  

Keywords: digitalization, blended learning, STEM education 
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ɳʽˋʰʴ˖ʴʺ 

ɶ ˉʰ˄ʵʹ˃ʾʰ ʶˉʹˊʷʰˋʶ ˈ˂ʶˌ ˍʽˌ ʶˁ˒ʱ˄ˋʶʽˌ ˍʹˌ ʰ˄ʻˊ˗ˉʽ˄ʹˌ ʵˊʰˋˍʹˊʽˈˍʹˍʰˌ ˁʰʽ 
ʽʵʽʰʾˍʶˊʰ ˍˇ˄ ˍˇ˃ʷʰ ˍʹˌ ʶˁˉʰʾʵʶˎˋʹˌ, ˈˉˇˎ ˋʶ ˈ˂ʶˌ ˍʽˌ ʲʰʻ˃ʾʵʶˌ ˉʰˊʰˍʹˊʺʻʹˁʶ ˃ʽʰ 
ˋ˔ʶʵˈ˄ ˎˉˇ˔ˊʶ˖ˍʽˁʺ ˃ʶˍʰˍˊˇˉʺ ˈ˂˖˄ ˍ˖˄ ˉˊˇˋ˒ʶˊˈ˃ʶ˄˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˋʶ 
ʵʽʰʵʽˁˍˎʰˁʺ ˃ˇˊ˒ʺΦ ɶ ˃ʶˍʰˍˊˇˉʺ ʰˎˍʺ ʷ˒ʶˊʶ ˋˍʹ˄ ʶˉʽ˒ʱ˄ʶʽʰ ˍʹ˄ ʶˉʽˍʰˁˍʽˁʺ 
ʰ˄ʱʴˁʹ ʴʽʰ ʰ˄ʱˉˍˎ˅ʹ ˍ˖˄ ˕ʹ˒ʽʰˁ˗˄ ʵʶ˅ʽˇˍʺˍ˖˄ ˍ˖˄ ʶˁˉʰʽʵʶˎˍʽˁ˗˄, ˗ˋˍʶ ˄ʰ 
˃ˉˇˊˇˏ˄ ˄ʰ ʵʽʰ˃ˇˊ˒˗˄ˇˎ˄ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʱ ʶʽˁˇ˄ʽˁʱ ˉʶˊʽʲʱ˂˂ˇ˄ˍʰ ˃ʱʻʹˋʹˌ ˁʰʽ 
˄ʰ ʶ˃ˉ˂ʷˁˇˎ˄ ʶ˄ʶˊʴʱ ˍˇˎˌ ˃ʰʻʹˍʷˌ ˍˇˎˌ ˋʶ ʰˎˍʱ ό.ŀƛƴŎŀƪƻǾŀ & Bernard, 2020). 
ɮˎˍʺ ʹ ˃ʶˍʰˍˈˉʽˋʹ ˉˊˇˌ ˍʰ ʶʽˁˇ˄ʽˁʱ ˉʶˊʽʲʱ˂˂ˇ˄ˍʰ ˃ʱʻʹˋʹˌ ˒ʱ˄ʹˁʶ ˄ʰ ʶʾ˄ʰʽ ʰˁˈ˃ʹ 
ˉʽˇ ʰˉʰʽˍʹˍʽˁʺ ʴʽʰ ˍˇˎˌ ʵʽʵʱˋˁˇ˄ˍʶˌ ˃ʰʻʹ˃ʱˍ˖˄ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍʽˌ ʻʶˍʽˁʷˌ 
ʶˉʽˋˍʺ˃ʶˌ ό{¢9a ˉʶʵʾʰύ, ˃ʽʰˌ ˁʰʽ ʹ ʵʽʵʰˋˁʰ˂ʾʰ ˍʷˍˇʽ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˋˍʹˊʾʸʶˍʰʽ ˋʶ 
ˋʹ˃ʰ˄ˍʽˁˈ ʲʰʻ˃ˈ ˋʶ ʵʽʶˊʶˎ˄ʹˍʽˁʷˌΣ ƘŀƴŘǎ ς ƻƴ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌΣ ˇʽ ˇˉˇʾʶˌ ˋˎ˄ʺʻ˖ˌ 
ˎ˂ˇˉˇʽˇˏ˄ˍʰʽ ˋʶ ʵʽʱ ʸ˗ˋʹˌ ʵʽʵʰˋˁʰ˂ʾʰ ˁʰʽ ʰˉʰʽˍˇˏ˄ ˋˎ˔˄ʱ ʽʵʽʰʾˍʶˊˇ ʶ˅ˇˉ˂ʽˋ˃ˈ 
(Baincakova & Bernard, 2020). 

ɶ ʰ˅ʽˇˉˇʾʹˋʹ ˍ˖˄ ˕ʹ˒ʽʰˁ˗˄ ˍʶ˔˄ˇ˂ˇʴʽ˗˄ ˁʰˍʱ ˍʹ˄ ˎ˂ˇˉˇʾʹˋʹ {¢9a 
ʵʽʵʰˋˁʰ˂ʽ˗˄ ʻʶ˖ˊʶʾˍʰʽ ˈˍʽ ˃ˉˇˊʶʾ ˄ʰ ˋˎ˄ʶʽˋ˒ʷˊʶʽ ˋʹ˃ʰ˄ˍʽˁʱ ˋˍʹ ʵʽʰ˃ˈˊ˒˖ˋʹ 
ʵˎ˄ʰ˃ʽˁ˗˄Σ ʰ˂˂ʹ˂ʶˉʽʵˊʰˋˍʽˁ˗˄ ˁʰʽ ʵʽʶˊʶˎ˄ʹˍʽˁ˗˄ ˉʶˊʽʲʰ˂˂ˈ˄ˍ˖˄ ˃ʱʻʹˋʹˌ 
(Sokoloff et al., нллтύΦ ʋʰˊʰˁˍʹˊʽˋˍʽˁʱ ˉʰˊʰʵʶʾʴ˃ʰˍʰ ˕ʹ˒ʽʰˁ˗˄ ˍʶ˔˄ˇ˂ˇʴʽˁ˗˄ 
˃ʷˋ˖˄ ˉˇˎ ˃ˉˇˊˇˏ˄ ˄ʰ ʰ˅ʽˇˉˇʽʹʻˇˏ˄ ʴʽʰ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˕ʹ˒ʽʰˁʱ ˎˉˇˋˍʹˊʽʸˈ˃ʶ˄˖˄ 
{¢9a ˃ʰʻʹˋʽʰˁ˗˄ ˉʶˊʽʲʰ˂˂ˈ˄ˍ˖ ,˄ ʶʾ˄ʰʽ ˍʰ ˁʽ˄ʹˍʱ ˍʹ˂ʷ˒˖˄ʰΣ ˍʰ ˍʱ˃ˉ˂ʶˍ ˃ʶ ˍˇˎˌ 
ʰʽˋʻʹˍʺˊʶˌ ʴʽʰ ˃ʶˍˊʺˋʶʽˌ ˋʶ ˉˊʰʴ˃ʰˍʽˁˈ ˔ˊˈ˄ˇΣ ˍʰ ʶʽˁˇ˄ʽˁʱ ʶˊʴʰˋˍʺˊʽʰΣ ˇʽ  
ˉˊˇˋˇ˃ˇʽ˗ˋʶʽˌΣ ˍʰ ʰˉˇ˃ʰˁˊˎˋ˃ʷ˄ʰ ʶˊʴʰˋˍʺˊʽʰΣ ʹ ʶˁˉʰʽʵʶˎˍʽˁʺ ˊˇ˃ˉˇˍʽˁʺ ˁ˂ˉΦ  
(ˉ.̝ Zacharia et al., 2015). ɶ ʰ˅ʽˇˉˇʾʹˋʹ ʰˎˍ˗˄ ˍ˖˄ ʶˊʴʰ˂ʶʾ˖˄ ʶˉʽˍˊʷˉʶʽ ˍʹ˄ 
ˉˊˈˋʲʰˋʹ ˋʶ ʶˊʴʰ˂ʶʾʰ ˁʰʽ ʶˊʴʰˋˍʹˊʽʰˁˈ ʶ˅ˇˉ˂ʽˋ˃ˈΣ ˍʹ ʵʽʶ˅ʰʴ˖ʴʺ ˉʶʽˊʰ˃ʰˍʽˁ˗˄ 
ʵʽʰʵʽˁʰˋʽ˗˄Σ ˍʹ ˋˎ˂˂ˇʴʺ ʵʶʵˇ˃ʷ˄˖˄Σ ˍˇ˄ ʷ˂ʶʴ˔ˇ ˍ˖˄ ˃ʶˍʰʲ˂ʹˍ˗˄Σ ˍʹ ˔ˊʺˋʹ 
ˉˇʽˁʾ˂˖˄ ˃ˇˊ˒˗˄ ʰ˄ʰˉʰˊʰˋˍʱˋʶ˖˄ ˈˉ˖ˌ ʵʽʰʴˊʱ˃˃ʰˍʰΣ ʴˊʰ˒ʽˁʷˌ 
ʰ˄ʰˉʰˊʰˋˍʱˋʶʽˌΣ ʺ˔ˇΣ ʲʾ˄ˍʶˇΣ ˁ ˂ˉΦ  

ʆʰ ʶˊʶˎ˄ʹˍʽˁʱ ʵʶʵˇ˃ʷ˄ʰ ˈ˃˖ˌ ˋ˔ʶˍʽˁʱ ˃ʶ ˍˇ˄ ˍˊˈˉˇ ʰ˄ʱˉˍˎ˅ʹˌ ˁʰʽ 
ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˕ʹ˒ʽʰˁ˗˄ {¢9a ʵʽʵʰˋˁʰ˂ʽ˗˄ ʶʾ˄ʰʽ ʰˊˁʶˍʱ ˉʶˊʽˇˊʽˋ˃ʷ˄ʰ όLōłƷŜȊ & 
Delgado-Kloos, нлмуύΦ ɳˉˇ˃ʷ˄˖ˌΣ ˃ʶ ʲʱˋʹ ˍʰ ˉʰˊʰˉʱ˄˖, ˇ ˋˍˈ˔ˇˌ ˍˇˎ ɳˎˊ˖ˉʰʿˁˇˏ 
ʃˊˇʴˊʱ˃˃ʰˍˇˌ {¢9a-5LDL¢![L{ ʶʾ˄ʰʽ ʹ ʰ˄ʱˉˍˎ˅ʹ ˕ʹ˒ʽʰˁ˗˄ ̄ʶˊʽʲʰ˂˂ˈ˄ˍ˖˄ 
˃ʱʻʹˋʹˌ ʴʽʰ ˃ʶ˂˂ˇ˄ˍʽˁˇˏˌ ʶˁˉʰʽʵʶˎˍʽˁˇˏˌ ˉˊ˖ˍˇʲʱʻ˃ʽʰˌ ˁʰʽ ʵʶˎˍʶˊˇʲʱʻ˃ʽʰˌ 
ʶˁˉʰʾʵʶˎˋʹˌ ˋ˔ʶˍʽˁʱ ˃ʶ ˋˏʴ˔ˊˇ˄ʰ {¢9a ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰ, ˈˉ˖ˌ ʶʾ˄ʰʽ ʹ 
˄ʰ˄ˇˍʶ˔˄ˇ˂ˇʴʾʰΣ ʹ ˁ˂ʽ˃ʰˍʽˁʺ ʰ˂˂ʰʴʺΣ ˇʽ ʰ˄ʰ˄ʶ˗ˋʽ˃ʶˌ ˉʹʴʷˌ ʶ˄ʷˊʴʶʽʰˌΣ ˍʰ 
˃ʽˁˊˇˉ˂ʰˋˍʽˁʱ ˁ˂ˉΦ 

ɾʶʻˇʵˇ˂ˇʴʾʰ 

ʆˇ ˉˊˈʴˊʰ˃˃ʰ STEM - DIGITALIS ʷ˔ʶʽ ʵʽʱˊˁʶʽʰ ʵˏˇ ʷˍʹ όɹˇˏ˄ʽˇˌ нлнм ς ɾʱʽˇˌ нлноύΦ 
ʅˍˇ ˉˊˈʴˊʰ˃˃ʰ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˉʷ˄ˍʶ ʰˁʰʵʹ˃ʰʿˁʱ ʽʵˊˏ˃ʰˍʰ ʰˉˈ ʽˋʱˊʽʻ˃ʶˌ ˔˗ˊʶˌ ˍʹˌ 
ɳˎˊ˗ˉʹˌΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ˍʰ ʰΦ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɼˊʺˍʹˌ όɳ˂˂ʱʵʰύΣ ʲΦ 
Leibniz Universitat IŀƴƴƻǾŜǊ όɱʶˊ˃ʰ˄ʾʰύΣ ʴΦ Tallinn University όɳˋʻˇ˄ʾʰύΣ ʵΦ Dublin 
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City University όɹˊ˂ʰ˄ʵʾʰύ ˁʰʽ ʶΦ Rijks universiteit Groningen όʁ˂˂ʰ˄ʵʾʰύΦ ʁʽ 
ʶˉʽ˃ʷˊˇˎˌ ˋˍˈ˔ˇʽ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʶʾ˄ʰʽΥ  

¶ ɶ ʰ˄ʱˉˍˎ˅ʹ ˕ʹ˒ʽʰˁ˗˄ ʵʽʵʰˁˍʽˁ˗˄ ˋʶ˄ʰˊʾ˖˄ ʴʽʰ ˋˏʴ˔ˊˇ˄ʰ {¢9a 
ʰ˄ˍʽˁʶʾ˃ʶ˄ʰΦ  

¶ ɶ ʰ˄ʱˉˍˎ˅ʹ ˋˍˊʰˍʹʴʽˁ˗˄ ʵʽʵʰˋˁʰ˂ʾʰˌ ˁʰʽ ˃ʱʻʹˋʹˌ ʴʽʰ ˍʹ˄ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʺ 
ʰ˅ʽˇˉˇʾʹˋʹ ˍ˖˄ ˕ʹ˒ʽʰˁ˗˄ ˍʶ˔˄ˇ˂ˇʴʽ˗˄ ˁʰˍʱ ˍʹ ʵʽʵʰˋˁʰ˂ʾʰ ˋˏʴ˔ˊˇ˄˖˄ 
STEM ʰ˄ˍʽˁʶʽ˃ʷ˄˖˄ ˁʰʻ˗ˌ ˁʰʽ ˍʹ ʵʽʰ˃ˈˊ˒˖ˋʹ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁ˗˄ ˃ʽˁˍ˗˄ ʺκ 
ˁʰʽ ʶ˅ ʰˉˇˋˍʱˋʶ˖ˌ ˉʶˊʽʲʰ˂˂ˈ˄ˍ˖˄ ˃ʱʻʹˋʹˌΦ 

¶ ɶ ʰ˄ʱˉˍˎ˅ʹ ʰ˄ˇʽˁˍʺˌ ʶˁˉʰʽʵʶˎˍʽˁʺˌ ˉ˂ʰˍ˒ˈˊ˃ʰˌ ʴʽʰ ˍʹ ʵʽʱ˔ˎˋʹ ˍˇˎ 
˕ʹ˒ʽʰˁˇˏ ʵʽʵʰˁˍʽˁˇˏ ˎ˂ʽˁˇˏ ˋʶ ˉˇʽˁʾ˂ʰ ʶˁˉʰʽʵʶˎˍʽˁʱΣ ˇʽˁˇ˄ˇ˃ʽˁʱ ˁʰʽ 
ˉˇ˂ʽˍʽˋˍʽˁʱ ˉ˂ʰʾˋʽʰΦ  

¶ ɶ ʵʽʰ˃ˈˊ˒˖ˋʹ ˁʰˍʶˎʻˎ˄ˍʺˊʽ˖˄ ʴˊʰ˃˃˗˄ ˁʰʽ ˉˊˇˍʱˋʶ˖˄ ʴʽʰ ˍʹ ʵʽʵʰˋˁʰ˂ʾʰ 
ˋˏʴ˔ˊˇ˄˖˄ STEM ʰ˄ˍʽˁʶʽ˃ʷ˄˖˄ ʰ˅ʽˇˉˇʽ˗˄ˍʰˌ ˕ʹ˒ʽʰˁʱ ʶˊʴʰ˂ʶʾʰ ˁʰʽ 
ˉʶˊʽʲʱ˂˂ˇ˄ˍʰ ˃ʱʻʹˋʹˌΦ 
ɱʽʰ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˍ˖˄ ˕ʹ˒ʽʰˁ˗˄ ʵʽʵʰˁˍʽˁ˗˄ ˋʶ˄ʰˊʾ˖˄ ʷ˔ʶʽ ʰ˅ʽˇˉˇʽʹʻʶʾ ˍˇ 

ɾˇ˄ˍʷ˂ˇ ˍʹˌ ɲʽʵʰˁˍʽˁʺˌ ɮ˄ʰʵˈ˃ʹˋʹˌ (MER - Model of Educational Reconstruction) 
(Duit et al., 2012), ˍˇ ˇˉˇʾˇ ˋˍˇ˔ʶˏʶʽ ˋˍˇ˄ ˋ˔ʶʵʽʰˋ˃ˈ ˉʶˊʽʲʰ˂˂ˈ˄ˍ˖˄ ˃ʱʻʹˋʹˌ 
˒ʷˊ˄ˇ˄ˍʰˌ ˋʶ ʽˋˇˊˊˇˉʾʰ ˍʹ ʵˇ˃ʺ ˍˇˎ ʶˉʽˋˍʹ˃ˇ˄ʽˁˇˏ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ˁʰʽ ˍʽˌ ʰ˄ʱʴˁʶˌ 
ˍ˖˄ ˃ʰʻʹˍʶˎˈ˃ʶ˄˖˄Φ  

ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ  

ʅˍʰ ˉ˂ʰʾˋʽʰ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʷ˔ˇˎ˄ ʰ˄ʰˉˍˎ˔ʻʶʾ ˉʷ˄ˍʶ ˕ʹ˒ʽʰˁʱ ʵʽʵʰˁˍʽˁʱ 
ˋʶ˄ʱˊʽʰ ʵʽʱˊˁʶʽʰˌ ˇˁˍ˗ ʷ˖ˌ ʵ˗ʵʶˁʰ ˗ˊʶˌ ˍˇ ˁʰʻʷ˄ʰΣ ˍʰ ˇˉˇʾʰ ʶˉʽˁʶ˄ˍˊ˗˄ˇˎ˄ ˋˍʰ 
ʶ˅ʺˌ ˋˏʴ˔ˊˇ˄ʰ STEM ʰ˄ˍʽˁʶʾ˃ʶ˄ʰΥ ʰΦ ɼ˂ʽ˃ʰˍʽˁʺ ʰ˂˂ʰʴʺ όClimate change)Σ ʲΦ 
ɼʰʽ˄ˇˍˈ˃ˇʽ ˍˊˈˉˇʽ ˉʰˊʰʴ˖ʴʺˌ ˁʰʽ ʰˉˇʻʺˁʶˎˋʹˌ ʶ˄ʷˊʴʶʽʰˌ όOcean Grazer: 
Innovative energy harvesting & energy storage technology), ɹ Φ ɳ˄̫ ˊʴʶʽʰ ό9ƴŜǊƎȅύΣ ʵΦ 
ʅˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰ όLƴǘŜǊŦŜǊƻƳŜǘǊȅύ ˁʰʽ ʶΦ ɿʶˊˈ ό²ŀǘŜǊύΦ ʅʶ ˁʰʻʷ˄ʰ ʰˉˈ ˍʰ 
ˉˊˇʰ˄ʰ˒ʶˊʻʷ˄ˍʰ ˋʶ˄ʱˊʽʰ ʷ˔ˇˎ˄ ʰ˅ʽˇˉˇʽʹʻʶʾ ˉˇʽˁʾ˂ʰ ˍʶ˔˄ˇ˂ˇʴʽˁʱ ˃ʷˋʰ ˃ʶ ˋˍˈ˔ˇ 
ˍʹ˄ ˕ʹ˒ʽˇˉˇʾʹˋʹ ˍ˖˄ ʶˉʽ˃ʷˊˇˎˌ ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄Φ   

ʃʽˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˍˇ ʵʽʵʰˁˍʽˁˈ ˋʶ˄ʱˊʽˇ ˍʹˌ ˁ˂ʽ˃ʰˍʽˁʺˌ ʰ˂˂ʰʴʺˌ 
ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍˊʶʽˌ ʶ˄ˈˍʹˍʶˌ ˉˇˎ ʰ˒ˇˊˇˏ˄ ˋˍʹ˄ ʵʽʶˊʶˏ˄ʹˋʹ ˍʹˌ ˋˎˋ˔ʷˍʽˋʹˌ ˍʹˌ 
ʰˏ˅ʹˋʹˌ ˍʹˌ ˋˎʴˁʷ˄ˍˊ˖ˋʹˌ ˍˇˎ ʵʽˇ˅ʶʽʵʾˇˎ ˍˇˎ ʱ˄ʻˊʰˁʰ ˁʰʽ ˍʹˌ ʰˏ˅ʹˋʹˌ ˍʹˌ 
ʻʶˊ˃ˇˁˊʰˋʾʰˌΣ ˍˇˎ ˊˈ˂ˇˎ ˍ˖˄ ʰ˄ʻˊ˖ˉˇʴʶ˄˗˄ ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄ ˋˍʹ˄ ˁ˂ʽ˃ʱˁ˖ˋʹ ˍˇˎ 
˒ʰʽ˄ˇ˃ʷ˄ˇˎ ˁʰʻ˗ˌ ˁʰʽ ˋˍʹ ʵʽʰˉˊʰʴ˃ʱˍʶˎˋʹ ˋ˔ʶˍʽˁ˗˄ ˁˇʽ˄˖˄ʽˁˇʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄  
ʸʹˍʹ˃ʱˍ˖˄Φ ʁʽ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˉˇˎ ʰ˒ˇˊˇˏ˄ ʰˎˍʷˌ ˍʽˌ ʵʽʰˋˍʱˋʶʽˌ ʷ˔ˇˎ˄ 
˕ʹ˒ʽˇˉˇʽʹʻʶʾ ˃ʶ ˉˇʽˁʾ˂ˇˎˌ ˍˊˈˉˇˎˌΣ ˈˉ˖ˌ ʶʾ˄ʰʽ ˍʰ ʵʽʰʵˊʰˋˍʽˁʱ ʲʾ˄ˍʶˇ όIрtύΣ ˇʽ 
ʵʽʰʵˊʰˋˍʽˁʷˌ ʴˊʰ˒ʽˁʷˌ ˉʰˊʰˋˍʱˋʶʽˌ όʶˊʴʰ˂ʶʾʰ html), ʶ˒ʰˊ˃ˇʴʷˌ ˋʶ ˁʽ˄ʹˍʷˌ 
ˋˎˋˁʶˎʷˌ ό!ǇǇ Inventor), ʶ˒ʰˊ˃ˇʴʷˌ ʶˉʰˎ˅ʹ˃ʷ˄ʹˌ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰˌ όARTutor) ˁʰʽ 
ˉʰʽ˔˄ʽʵˇˉˇʾʹˋʹ ό¦ƴƛǘȅ о5ύΦ  

ʆˇ ʵʽʵʰˁˍʽˁˈ ˋʶ˄ʱˊʽˇ ʴʽʰ ˍˇˎˌ ˍˊˈˉˇˎˌ ˉʰˊʰʴ˖ʴʺˌ ˁʰʽ ʰˉˇʻʺˁʶˎˋʹˌ 
ʶ˄ʷˊʴʶʽʰˌ ʰ˅ʽˇˉˇʽʶʾ ˉˊˇˋˇ˃ˇʽ˗ˋʶʽˌ ʴʽʰ ˍʹ ʵʽʶˊʶˏ˄ʹˋʹ ˍ˖˄ ˉʰˊʰʴˈ˄ˍ˖˄ ˉˇˎ 
ˁʰʻʽˋˍˇˏ˄ ʰˉˇʵˇˍʽˁʷˌ ˋˏʴ˔ˊˇ˄ʶˌ ˁʰʽ˄ˇˍˈ˃ʶˌ ˋˎˋˁʶˎʷˌ ˉʰˊʰʴ˖ʴʺˌ ˁʰʽ 
ʰˉˇʻʺˁʶˎˋʹˌ ʶ˄ʷˊʴʶʽʰˌ όOcean Grazer), ʶ˄˗ ˍʰˎˍˈ˔ˊˇ˄ʰ ˃ʷˋʰ ʰˉˈ ʷ˄ʰ ʶˊʴʰ˂ʶʾˇ 
ʶˉʰˎ˅ʹ˃ʷ˄ʹˌ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰˌ όGather Town) ˇʽ ˒ˇʽˍʹˍʷˌ ˁʰ˂ˇˏ˄ˍʰʽ ˄ʰ 
ʶˉʽˁˇʽ˄˖˄ʺˋˇˎ˄ ˁʰʽ ˄ʰ ˋˎ˄ʶˊʴʰˋˍˇˏ˄Σ ˗ˋˍʶ ˄ʰ ʰ˄ʰˉˍˏ˅ˇˎ˄ ˍʹ ʵʽˁʺ ˍˇˎˌ ʰˉˇʵˇˍʽˁʺ 
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ˋˎˋˁʶˎʺΦ ʆˇ ʵʽʵʰˁˍʽˁˈ ˋʶ˄ʱˊʽˇ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ ʅˎ˃ʲˇ˂ˇ˃ʶˍˊʾʰ ʰ˅ʽˇˉˇʽʶʾ ʶ˒ʰˊ˃ˇʴʷˌ 
ʶʽˁˇ˄ʽˁʺˌ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰˌ όVR -  Unity 3D), ˗ˋˍʶ ˇʽ ˒ˇʽˍʹˍʷˌ  ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʺˋˇˎ˄ 
ˉʶʽˊʰ˃ʰˍʽˁʷˌ ʵʽʰˍʱ˅ʶʽˌ ˁʰʽ ˄ʰ ˉʶˊʽʹʴʹʻˇˏ˄ ˋʶ ʷ˄ʰ ʶʽˁˇ˄ʽˁˈ ʶˊʴʰˋˍʺˊʽˇΦ 
ʃʰˊʱ˂˂ʹ˂ʰΣ ʰ˅ʽˇˉˇʽ˗˄ˍʰˌ ʵʽʰʵˊʰˋˍʽˁʱ ˂ˇʴʽˋ˃ʽˁʱ, ˈˉ˖ˌ ʶ˄ʵʶʽˁˍʽˁʱ ʶʾ˄ʰʽ ˍˇ 
GeoGebra, ʶ˅ˇʽˁʶʽ˗˄ˇ˄ˍʰʽ ˃ʶ ʷ˄˄ˇʽʶˌ ˍʹˌ ˁˎ˃ʰˍʽˁʺˌΦ ʆˇ ʵʽʵʰˁˍʽˁˈ ˋʶ˄ʱˊʽˇ 
ʰ˄ʰ˒ˇˊʽˁʱ ˃ʶ ˍʹ˄ ɳ˄ʷˊʴʶʽʰ ʰ˅ʽˇˉˇʽʶʾ ˂ˇʴʽˋ˃ʽˁʱ ʰ˄ˇʽˁˍʺˌ ˉˊˈˋʲʰˋʹˌ ˁʰʽ 
ˉˊˇˋˇ˃ˇʽ˗ˋʶʽˌ ʴʽʰ ˍʹ˄ ʶ˅ˇʽˁʶʾ˖ˋʹ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˃ʶ ˍʹ˄ ˁʰˍʰ˄ʱ˂˖ˋʹ ʶ˄ʷˊʴʶʽʰˌ ˁʰʽ 
ˍˊˈˉˇˎˌ ʶ˅ˇʽˁˇ˄ˈ˃ʹˋʺ̩ ˍʹΦ̩ ɹʵʽʰʾˍʶˊˇ ˔ʰˊʰˁˍʹˊʽˋˍʽˁˈ ʰˎˍˇˏ ˍˇˎ ˋʶ˄ʰˊʾˇˎ ʶʾ˄ʰʽ ʹ 
˔ˊʺˋʹ ˕ʹ˒ʽʰˁ˗˄ ʶ˄˄ˇʽˇ˂ˇʴʽˁ˗˄ ˔ʰˊˍ˗˄ ˖ˌ ˃ʷˋˇ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍʹˌ ˉˇˊʶʾʰˌ ˃ʱʻʹˋʹˌ 
ˍ˖˄ ˒ˇʽˍʹˍ˗˄Φ ʆʷ˂ˇˌΣ ˍˇ ʵʽʵʰˁˍʽˁˈ ˋʶ˄ʱˊʽˇ ˋ˔ʶˍʽˁʱ ˃ʶ ˍˇ ɿʶˊˈ ʰ˅ʽˇˉˇʽ˗˄ˍʰˌ 
ˉˊʰʴ˃ʰˍʽˁʱ ʵʶʵˇ˃ʷ˄ʰ ʶˋˍʽʱʸʶʽ ˋˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˍʹˌ ˉˇʽˈˍʹˍʰˌ ˍˇˎ ˄ʶˊˇˏ ʰ˂˂ʱ ˁʰʽ ˋˍʹ 
ʵʽʰˉˊʰʴ˃ʱˍʶˎˋʹ  ˁˇʽ˄˖˄ʽˁˇʶˉʽˋˍʹ˃ˇ˄ʽˁ˗  ˄ ʸ́ ˍʹ˃ʱˍ˖˄Σ ˉˇˎ ˉˊˇˁˏˉˍˇˎ˄ ʰˉˈ ˍʹ˄ 
ˎˉʶˊˁʰˍʰ˄ʱ˂˖ˋʹ ˍ˖˄ ˎʵʱˍʽ˄˖˄ ˉˈˊ˖˄Φ  

ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ  

ʆˇ ˉˊˈʴˊʰ˃˃ʰ STEM - 5LDL¢![L{ ˋˎ˃ʲʱ˂˂ʶʽ ̀ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ  ˕ʹ˒ʽʰˁ˗˄ ˉˈˊ˖˄ ʴʽʰ ˍʹ 
ʵʽʵʰˋˁʰ˂ʾʰ ˋˏʴ˔ˊˇ˄˖˄ {¢9a ʰ˄ˍʽˁʶʽ˃ʷ˄˖˄Σ ˇʽ ˇˉˇʾˇʽ ˃ˉˇˊˇˏ˄ ˄ʰ ʰ˅ʽˇˉˇʽˇˏ˄ˍʰʽ ˋʶ 
˃ʽˁˍʱ ʺκ ˁʰʽ ʶ˅ ʰˉˇˋˍʱˋʶ˖ˌ ˉʶˊʽʲʱ˂˂ˇ˄ˍʰ ˃ʱʻʹˋʹˌΦ  ʁʽ ʲʰˋʽˁˇʾ ʰˉˇʵʷˁˍʶˌ ˍ˖˄ 
ˉʰˊʰʵˇˍʷ˖˄ ˁʰʽ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʶʾ˄ʰʽ ˇʽ ˃ʶ˂˂ˇ˄ˍʽˁˇʾ 
ʶˁˉʰʽʵʶˎˍʽˁˇʾ ˉˊ˖ˍˇʲʱʻ˃ʽʰˌ ˁʰʽ ʵʶˎˍʶˊˇʲʱʻ˃ʽʰˌ ʶˁˉʰʾʵʶˎˋʹˌ, ˋˍˇˎˌ ˇˉˇʾˇˎˌ 
ʰˉʶˎʻˏ˄ʶˍʰʽ ˍˇ ˕ʹ˒ʽʰˁˈ ʵʽʵʰˁˍʽˁˈ ˎ˂ʽˁˈ ˉˇˎ ʷ˔ʶʽ ʰ˄ʰˉˍˎ˔ʻʶʾΦ ɾʶ ˍʹ˄ ʰ˅ʽˇˉˇʾʹˋʹ 
ˍ˖˄ ˕ʹ˒ʽʰˁ˗˄ ˉˈˊ˖˄ ˉˇˎ ʷ˔ˇˎ˄ ʵʽʰ˃ˇˊ˒˖ʻʶʾ ̱̀ˇ ˉ˂ʰʾˋʽˇ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ, 
ʰ˄ʰ˃ʷ˄ʶˍʰʽ ˍˈˋˇ ˄ʰ ʲʶ˂ˍʽ˖ʻˇˏ˄ ˇʽ ˕ʹ˒ʽʰˁʷˌ ʵʶ˅ʽˈˍʹˍʶˌ ˍ˖˄ ˃ʶ˂˂ˇ˄ˍʽˁ˗˄ 
ʶˁˉʰʽʵʶˎˍʽˁ˗˄, ˈˋˇ ˁʰʽ ˄ʰ ˁʰˍʰ˄ˇʺˋˇˎ˄ ˇʽ ʾʵʽˇʽ ˍˇ˄ ˍˊˈˉˇ ʶ˄ˋ˖˃ʱˍ˖ˋʹˌ ˁʰʽ 
ʰ˅ʽˇˉˇʾʹˋʹˌ ˍ˖˄ ˕ʹ˒ʽʰˁ˗˄ ˍʶ˔˄ˇ˂ˇʴʽ˗˄ ˁʰˍʱ ˍʹ ʵʽʵʰˋˁʰ˂ʾʰ {¢9a ʰ˄ˍʽˁʶʽ˃ʷ˄˖˄Φ 
ʆʷ˂ˇˌΣ ˋʹ˃ʰ˄ˍʽˁˇʾ ʰˉˇʵʷˁˍʶˌ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˍˇˎ ʷˊʴˇˎ ʶʾ˄ʰʽ ˇʽ ʾʵʽˇʽ ˇʽ 
ʵʽʵʱˋˁˇ˄ˍʶˌ ˍˊʽˍˇʲʱʻ˃ʽʰˌ ʶˁˉʰʾʵʶˎˋʹˌ, ˇʽ ˇˉˇʾˇʽ ʻʰ ˃ˉˇˊˇˏ˄ ˄ʰ ʰ˅ʽˇˉˇʽʺˋˇˎ˄ ˍˇ 
˕ʹ˒ʽʰˁˈ ʵʽʵʰˁˍʽˁˈ ˎ˂ʽˁˈ ˁʰʽ ˍʽˌ ʵʽʵʰˁˍʽˁʷˌ ˋˍˊʰˍʹʴʽˁʷˌ ˉˇˎ ʵʽʰ˃ˇˊ˒˗˄ˇ˄ˍʰʽ 
ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ʶ˄ˋ˖˃ʰˍ˗˄ˇˎ˄ ˋˍʰ ˃ʰʻʺ˃ʰˍʱ ˍˇˎˌ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʱ ˕ʹ˒ʽʰˁʷˌ 
ˍʶ˔˄ˇ˂ˇʴʾʶˌ ˁʰʽ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰ ˋˏʴ˔ˊˇ˄ʹˌ ʷˊʶˎ˄ʰˌΦ  

ɰʽʲ˂ʽˇʴˊʰ˒ʾʰ 
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ʁʽ ɿʷʶˌ ʆʶ˔˄ˇ˂ˇʴʾʶˌ ˋˍʹ˄ ˎˉʹˊʶˋʾʰ ʶ˄ʵˎ˄ʱ˃˖ˋʹˌ ˍˇˎ 
ɸʰ˂ʱˋˋʽˇˎ ɱˊʰ˃˃ʰˍʽˋ˃ˇˏ ˋʶ ˃ʰʻʹˍʷˌ ɱˎ˃˄ʰˋʾˇˎΥ 
ɾʶ˂ʷˍʹ ˉʶˊʾˉˍ˖ˋʹˌ 

ɾʽ˔ʱ˂ʹˌ ɼˇˎˁˇˎ˂ʱˁʹˌ 1, ɮʻʰ˄ʱˋʽˇˌ ɾˈʴʽʰˌ 2 
1ʆ˃ʺ˃ʰ ɳˉʽˋˍʹ˃˗˄ ˍʹˌ ʃˊˇˋ˔ˇ˂ʽˁʺˌ ɮʴ˖ʴʺˌ ˁʰʽ ˍˇˎ ɳˁˉʰʽʵʶˎˍʽˁˇˏ ʅ˔ʶʵʽʰˋ˃ˇˏΣ 
ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɮʽʴʰʾˇˎΣ 2ʃʰʽʵʰʴ˖ʴʽˁˈ ʆ˃ʺ˃ʰ ɲʹ˃ˇˍʽˁʺˌ ɳˁˉʰʾʵʶˎˋʹˌΣ ɲʹ˃ˇˁˊʾˍʶʽˇ 
ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌ 

ʃʶˊʾ˂ʹ˕ʹ 

ɶ ʶˊʴʰˋʾʰ ʶˋˍʽʱʸʶʽ ˋˍʹ ˋˎ˃ʲˇ˂ʺ ˍ˖˄ ʆʃɳ ˋˍʹ ʴ˄˖ˋˍʽˁʺ ʶ˄ʵˎ˄ʱ˃˖ˋʹ ˃ʰʻʹˍ˗˄ ˋʶ ʸʹˍʺ˃ʰˍʰ 
ɸʰ˂ʱˋˋʽˇˎ ɱˊʰ˃˃ʰˍʽˋ˃ˇˏΦ ʅˍˈ˔ˇˌ ˍʹˌ ʶʾ˄ʰʽ ʹ ʰ˅ʽˇ˂ˈʴʹˋʹ ˃ʽʰˌ ʵʽʵʰˁˍʽˁʺˌ ˉʰˊʷ˃ʲʰˋʹˌ ˉˇˎ 
ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ʰˊ˔ʽˁʺ ʰˉˇˍˏˉ˖ˋʹ ˍ˖˄ ʴ˄˗ˋʶ˖˄ ˃ʰʻʹˍ˗˄ ɱˎ˃˄ʰˋʾˇˎ ˋʶ ʸʹˍʺ˃ʰˍʰ 
ʶˉʽˋˍʹ˃˗˄ ˍʹˌ ʻʱ˂ʰˋˋʰˌ ˋˏ˃˒˖˄ʰ ˃ʶ ˍˇ ˉ˂ʰʾˋʽˇ ˍˇˎ ɸʰ˂ʱˋˋʽˇˎ ɱˊʰ˃˃ʰˍʽˋ˃ˇˏΣ 
ˎ˂ˇˉˇʾʹˋʹ ˍʹˌ ˉʰˊʷ˃ʲʰˋʹˌ ˃ʶ ˍʹ ˔ˊʺˋʹ ˍ˖˄ ʆʃɳΣ ʶˉʰ˄ʷ˂ʶʴ˔ˇ ̩ˍ˖˄ ˋ˔ʶˍʽˁ˗˄ ʴ˄˗ˋʶ˖˄ 
ˍˇˎˌΣ ˁʰʻ˗ˌ ˁʰʽ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ ʽˋˍˇˋʶ˂ʾʵʰˌ ˖ˌ ʲʰˋʽˁˇˏ ʶˊʴʰ˂ʶʾˇˎ ˍʹˌ ˉʰˊʷ˃ʲʰˋʹˌΦ ʆʰ 
ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˒ʰ˄ʶˊ˗˄ˇˎ˄ ˋʹ˃ʰ˄ˍʽˁʺ ʰˏ˅ʹˋʹ ˍʹˌ ʴ˄˗ˋʹˌ ˍ˖˄ ˃ʰʻʹˍ˗˄Σ ˁʰʻ˗ˌ ˁʰʽ 
ʶˉˇʽˁˇʵˇ˃ʹˍʽˁʷˌ ˉˊˇˍʱˋʶʽˌ ˉˇˎ ˇʵʺʴʹˋʰ˄ ˋʶ ˋ˔ʶˍʽˁʷˌ ˍˊˇˉˇˉˇʽʺˋʶʽˌ ˍʹˌ ʽˋˍˇˋʶ˂ʾʵʰˌΦ 

ɽʷ˅ʶʽˌ ˁ˂ʶʽʵʽʱ: ɸʰ˂ʱˋˋʽˇˌ ʴˊʰ˃˃ʰˍʽˋ˃ˈˌΣ ɿʷʶˌ ˍʶ˔˄ˇ˂ˇʴʾʶˌΣ ɲʶˎˍʶˊˇʲʱʻ˃ʽʰ ʶˁˉʰʾʵʶˎˋʹΣ 
ɾʰʻʹˍʷˌ, ɱ˄˗ˋʶʽˌ 

New Technologies in the service of strengthening high 
ǎŎƘƻƻƭ ǎǘǳŘŜƴǘǎΩ hŎŜŀƴ [ƛǘŜǊŀŎȅΥ /ŀǎŜ ǎǘǳŘȅ 

Michalis Koukoulakis1, Athanasios Mogias2 
1Department of Preschool Education Sciences and Educational Design, University of 
Aegean, 2Department of Primary Education, Democritus University of Thrace 

Abstract 

The present study focuses on the contribution of ICT to the cognitive empowerment of 
students on Ocean Literacy issues. Its basic aim is to evaluate a didactic intervention that 
includes mapping of high school ǎǘǳŘŜƴǘǎΩ knowledge on marine sciences issues in 
accordance with the Ocean literacy framework, implementation of the intervention with the 
use of ICT, re-testing of their relevant knowledge and evaluation of the website as the basic 
tool of the intervention. The results show a significant increase in ǎǘǳŘŜƴǘǎΩ knowledge, as 
well as several constructive suggestions that led to relevant modifications of the website. 

Keywords: Ocean literacy, New technologies, Secondary education, Students, Knowledge 
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ɳʽˋʰʴ˖ʴʺ 

ʁ ˉʰʴˁˈˋ˃ʽˇˌ ˖ˁʶʰ˄ˈˌ ʰˉˇˍʶ˂ʶʾ ˍˇ ˁˏˊʽˇ ˔ʰˊʰˁˍʹˊʽˋˍʽˁˈ ˉˇˎ ˁʰʻʽˋˍʱ ˍˇ˄ ˉ˂ʰ˄ʺˍʹ ˃ʰˌ 
ˁʰˍˇʽˁʺˋʽ˃ˇ, ˁʰʻ˗ˌ ˃ʶˍʰ˅ˏ ʱ˂˂˖˄ ˉʰˊʱʴʶʽ ˉʶˊʽˋˋˈˍʶˊˇ ʰˉˈ ˍˇ рл҈ ˍˇˎ ˇ˅ˎʴˈ˄ˇˎ ˉˇˎ 
ʲˊʾˋˁʶˍʰʽ ˋˍʹ˄ ʰˍ˃ˈˋ˒ʰʽˊʰΣ ˊˎʻ˃ʾʸʶʽ ˍˇ˄ ˁʰʽˊˈ ˁʰʽ ˍˇ ˁ˂ʾ˃ʰ ˁʰʽ ˉʰˊʷ˔ʶʽ ˍˊˇ˒ʺ ˁʰʽ 
ˇˊˎˁˍˇˏˌ ˉˈˊˇˎˌ όCava et al., нллрύΦ ʆʰˎˍˈ˔ˊˇ˄ʰ ˈ˃˖ˌ ˇ ˖ˁʶʰ˄ˈˌ ʵʶʾ˔˄ʶʽ ˁʰʽ ˋˇʲʰˊʱ 
ˋ́ ˃ʱʵʽʰ ˎˉˇʲʱʻ˃ʽˋʹˌΣ ˖ˌ ʰˉˇˍʷ˂ʶˋ˃ʰ ˁˎˊʾ˖ˌ ˍ˖˄ ʰ˄ʻˊ˗ˉʽ˄˖˄ ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄Φ ʍˌ ʶˁ 
ˍˇˏˍˇˎΣ ˁˊʾ˄ʶˍʰʽ ʰˉʰˊʰʾˍʹˍʹ ʹ ʶ˄ˋ˖˃ʱˍ˖ˋʹ ˃ʷˋʰ ˋˍʰ ɮ˄ʰ˂ˎˍʽˁʱ ʃˊˇʴˊʱ˃˃ʰˍʰ ʅˉˇˎʵ˗˄ 
ʶ˄ˈˌ ˋ˔ʶˍʽˁʱ ˄ʷˇˎ ˉʶʵʾˇˎΣ ʰˎˍˇˏ ˍˇˎ ɸʰ˂ʱˋˋʽˇˎ ɱˊʰ˃˃ʰˍʽˋ˃ˇˏ όNOAA, 2013). 

ʁ ˋʹ˃ʰ˄ˍʽˁˈˌ ˊˈ˂ˇˌ ˉˇˎ ʵʽʰʵˊʰ˃ʰˍʾʸˇˎ˄ ˇʽ ʆʶ˔˄ˇ˂ˇʴʾʶˌ ʃ˂ʹˊˇ˒ˇˊʽ˗˄ ˁʰʽ 
ɳˉʽˁˇʽ˄˖˄ʽ˗˄ όʆʃɳύ ˋˍʹ˄ ˎˉˇˋˍʺˊʽ˅ʹ ˍ˖˄ ˋ˔ˇ˂ʽˁ˗˄ ɮ˄ʰ˂ˎˍʽˁ˗˄ ʃˊˇʴˊʰ˃˃ʱˍ˖˄ ʷ˔ʶʽ 
ʶˉʽˋʹ˃ʰ˄ʻʶʾ ʶˉʰ˄ʶʽ˂ʹ˃˃ʷ˄˖ˌΦ ɶ ˔ˊʺˋʹ ˍˇˎˌ ʲˇʹʻʱ ˍˇˎˌ ʶˁˉʰʽʵʶˎˈ˃ʶ˄ˇˎˌ ˄ʰ ʰˉˇˁˍʺˋˇˎ˄ 
ʴ˄˗ˋʶʽˌΣ ˄ʰ ʶ˄ʽˋ˔ˏˋˇˎ˄ ˍʽˌ ˃ʰʻʹˋʽʰˁʷˌ ˍˇˎˌ ʵʶ˅ʽˈˍʹˍʶˌΣ ˄ʰ ʰ˄ʰˉˍˏ˅̌ ˎ˄ ˍʹ 
ʵʹ˃ʽˇˎˊʴʽˁˈˍʹˍʱ ˍˇˎˌ ˁʰʽ ˍʰˎˍˈ˔ˊˇ˄ʰ ʵʾ˄ʶˍʰʽ ʹ ʵˎ˄ʰˍˈˍʹˍʰ ˋˍˇˎˌ ʶˁˉʰʽʵʶˎˍʽˁˇˏˌ ˄ʰ 
˃ʶʽ˗ˋˇˎ˄ ˍˇ˄ ʲʰʻ˃ˈ ˍʹˌ ˁʰʻˇʵʹʴˇˏ˃ʶ˄ʹˌ ʵʽʵʰˋˁʰ˂ʾʰˌ ˁʰʽ ˄ʰ ʰˎ˅ʺˋˇˎ˄ ˍʽˌ ʶˎˁʰʽˊʾʶˌ 
ˎˉˇʲˇʺʻʹˋʹˌ ʶˁˉʰʽʵʶˎˈ˃ʶ˄˖˄ ˉˇˎ ʰ˄ˍʽ˃ʶˍ˖ˉʾʸˇˎ˄ ʽʵʽʰʾˍʶˊʶˌ ʰ˄ʱʴˁʶˌ όˉΦ˔Φ aŀƧǳƳdar, 
2015). 

ɶ ˉʰˊˇˏˋʰ ʶˊʴʰˋʾʰ ʰˉˇˋˁˇˉʶʾ ˋˍʹ ʵʽʶˊʶˏ˄ʹˋʹ ˍˇˎ ʲʰʻ˃ˇˏ ʶˉʽˍˎ˔ʾʰˌ ˃ʽʰˌ 
ʵʽʵʰˁˍʽˁʺˌ ˉʰˊʷ˃ʲʰˋʹˌ ˋʶ ˃ʰʻʹˍʷˌ ɱˎ˃˄ʰˋʾˇˎ ˃ʶ ʲʰˋʽˁˈ ʶˊʴʰ˂ʶʾˇ ˍʽˌ ʆʃɳ ˁʰʽ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ 
˃ʶ˂ʷˍʹˌ ʸʹˍʺ˃ʰˍʰ ˍˇˎ ɸʰ˂ʱˋˋʽˇˎ ɱˊʰ˃˃ʰˍʽˋ˃ˇˏΦ 

ɾʶʻˇʵˇ˂ˇʴʾʰ 

ʅˍˇ ˉ˂ʰʾˋʽˇ ˍʹˌ ˉʰˊˇˏˋʰˌ ʷˊʶˎ˄ʰˌΣ ˉˇˎ ʰˉˇˍʶ˂ʶʾ ˃ʶ˂ʷˍʹ ˉʶˊʾˉˍ˖ˋʹˌΣ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ нл 
˃ʰʻʹˍʷˌ ˁʰʽ ˃ʰʻʺˍˊʽʶˌ ɱˎ˃˄ʰˋʾˇˎΦ ɱʽʰ ˍʽˌ ʰ˄ʱʴˁʶˌ ˍʹˌ ʵʽʶˊʶˏ˄ʹˋʹˌ ˍ˖˄ ʴ˄˗ˋʶ˗˄ ˍˇˎˌ ʰ˂˂ʱ 
ˁʰʽ ˍʹˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍʹˌ ʽˋˍˇˋʶ˂ʾʵʰˌ, ˉˇˎ ˁʰˍʰˋˁʶˎʱˋˍʹˁʶ ʴʽʰ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ˋˍʹ 
ʵʽʵʰˁˍʽˁʺ ˉʰˊʷ˃ʲʰˋʹΣ ˋ˔ʶʵʽʱˋˍʹˁʰ˄ ʰ˄ˍʾˋˍˇʽ˔ʰ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽʰΦ ʆˇ ˉˊ˗ˍˇΣ ʴʽʰ ˍʹ˄ 
ˁʰˍʰˋˁʶˎʺ ˍˇˎ ˇˉˇʾˇˎ ʰ˅ʽˇˉˇʽʺʻʹˁʰ˄ ʶˊʴʰ˂ʶʾʰ ʰˉˈ ˍʹ ʵʽʶʻ˄ʺ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ όˉΦ˔Φ Greely, 
нллу˜ Mogias et al., 2015), ̄ ʶˊʽ˂ʱ˃ʲʰ˄ʶ ʵʹ˃ˇʴˊʰ˒ʽˁʷˌ ʶˊ˖ˍʺˋʶʽˌ ˁʰʽ ʶˊ˖ˍʺˋʶʽˌ ˉˇ˂˂ʰˉ˂ʺˌ 
ʶˉʽ˂ˇʴʺˌ ˃ʶ ʰˉˇˁ˂ʶʽˋˍʽˁʺ ʶˋˍʾʰˋʹ ˋˍʹ˄ мʹ ˁʰʽ р ́ ɮ́ ˔ʺΣ ˋˏ˃˒˖˄ʰ ˃ʶ ˍˇ ˉ˂ʰʾˋʽˇ ˍˇˎ 
ɸʰ˂ʱˋˋʽˇˎ ɱˊʰ˃˃ʰˍʽˋ˃ˇˏΦ ʆˇ ʵʶˏˍʶˊˇ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ʵʽʶˊʶˎ˄ˇˏˋʶΣ ˃ʷˋʰ ʰˉˈ ʵʹ˂˗ˋʶʽˌ 
ˍˇˉˇʻʷˍʹˋʹˌ ˋʶ р-ʲʰʻ˃ʽʰ ˁ˂ʾ˃ʰˁʰ ˍˏˉˇˎ LikertΣ ˍˇ˄ ʲʰʻ˃ˈ ʽˁʰ˄ˇˉˇʾʹˋʹˌ ˍ˖˄ ˃ʰʻʹˍ˗˄ ˖ˌ 
ˉˊˇˌ ˍʹ˄ ˁʰˍʰˋˁʶˎʺ ˍʹˌ ʽˋˍˇˋʶ˂ʾʵʰˌ όˉΦ˔Φ ʵˇ˃ʺΣ ʶˎˁˊʾ˄ʶʽʰ ʶʽˁˈ˄˖˄ ˁʰʽ ˋ˔ʶʵʽʰʴˊʰ˃˃ʱˍ˖˄Σ 
ˁʰˍʰ˄ˈʹˋʹ ˁʶʽ˃ʷ˄˖˄Σ ʰˋˁʺˋʶʽˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌύΦ 

ɮ˄ʰ˒ˇˊʽˁʱ ˃ʶ ˍʹ˄ ʽˋˍˇˋʶ˂ʾʵʰΣ ʰˎˍʺ ˁʰˍʰˋˁʶˎʱˋˍʹˁʶ ˋˍʹ˄ ˉ˂ʰˍ˒ˈˊ˃ʰ ²ƻǊŘtǊŜǎǎ 
˃ʶ ˍʽˌ ʰˉʰʽˍˇˏ˃ʶ˄ʶˌ ʴʽʰ ˍʹ˄ ˉʶˊʾˉˍ˖ˋʺ ˃ʰˌ ˉ˂ʹˊˇ˒ˇˊʾʶˌ όˁʶʾ˃ʶ˄ˇΣ ʶʽˁˈ˄ʶˌ ʲʾ˄ˍʶˇΣ 
ˉˇ˂ˎ˃ʷˋʰΣ ʵʽʰʵˊʰˋˍʽˁʷˌ ʰˋˁʺˋʶʽˌύ όɳʽˁˈ˄ʰ мύΦ ʁʽ ʰˋˁʺˋʶʽˌ ˋ˔ʶʵʽʱˋˍʹˁʰ˄ ˃ʶ ˍʹ ˔ˊʺˋʹ ˍˇˎ 
˂ˇʴʽˋ˃ʽˁˇˏ Iƻǘ Potatoes, ʶ˄˗ h˅ ʽˇˉˇʽʺʻʹˁʰ˄ ʶˉʾˋʹˌ ˍˇ ˉˊˈʴˊʰ˃˃ʰ Scratch ˁʰʽ ˇʽ 
ˉ˂ʰˍ˒ˈˊ˃ʶˌ Google Drive ˁ ʰʽ 5ǊƻǇōƻȄ. 

ɶ ˉʰˊʷ˃ʲʰˋʹ ʵʽʺˊˁʹˋʶ ˋˎ˄ˇ˂ʽˁʱ мл ʵʽʵʰˁˍʽˁʷˌ ˗ˊʶˌ ˁʰʽ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ 
ˁʰˍʱ ˍˇ˄ ɮˉˊʾ˂ʽˇ ς ɾʱʽˇ ˍˇˎ нлнл ʶ˅ ˇ˂ˇˁ˂ʺˊˇˎ ˃ʷˋ˖ ˍʹˌ ˕ʹ˒ʽʰˁʺˌ ʶˁˉʰʽʵʶˎˍʽˁʺˌ 
ˉ˂ʰˍ˒ˈˊ˃ʰˌ WebexΣ ˂ˈʴ˖ ˍ˖˄ ˎʴʶʽˇ˄ˇ˃ʽˁ˗˄ ˉʶˊʽˇˊʽˋ˃˗˄ ʰˉˈ ˍʹ˄ ˉʰ˄ʵʹ˃ʾʰ 
COVID-мфΦ ʃʶˊʽ˂ʱ˃ʲʰ˄ʶ ʶʽˋʰʴ˖ʴʽˁʺ ʶ˄ʹ˃ʷˊ˖ˋʹ ˍ˖˄ ˃ʰʻʹˍ˗˄ ˋˍʽˌ т ʲʰˋʽˁʷˌ ɮ́ ˔ʷˌ 
ˁʰʽ пр ʻʶ˃ʶ˂ʽ˗ʵʶʽˌ ɴ˄ ˄ˇʽʶˌ ˍˇˎ ɸʰ˂ʱˋˋʽˇˎ ɱˊʰ˃˃ʰˍʽˋ˃ˇˏΣ ʰˊ˔ʽˁʺ ʰˉˇˍˏˉ˖ˋʹ ˍ˖˄ 
ʴ˄˗ˋʶ˗˄ ˍˇˎˌ ˋʶ ʸʹˍʺ˃ʰˍʰ ˉˇˎ ˉˊʰʴ˃ʰˍʶˏʶˍʰʽ ʹ м ́ˁʰʽ 5  ́ɮ́ ˔ʺΣ ˇʽˁʶʽˇˉˇʾʹˋʹ ˁʰʽ 
ʶ˃ˉ˂ˇˁʺ ˍˇˎˌ ˃ʶ ˍˇ ˕ʹ˒ʽʰˁˈ ʶˁˉʰʽʵʶˎˍʽˁˈ ˎ˂ʽˁˈ ˁʰʽ ˍʶ˂ʽˁʺ ʰˉˇˍˏˉ˖ˋʹ ˍ˖˄ 
ʴ˄˗ˋʶ˗˄ ˍˇˎˌ ˃ʶˍʱ ˍˇ ˉʷˊʰˌ ˍʹˌ ʵʽʵʰˁˍʽˁʺ ̩ˉʰˊʷ˃ʲʰˋʹˌΦ ɱʽʰ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ 
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ʵʶʵˇ˃ʷ˄˖˄ ˍʹˌ ʷˊʶˎ˄ʰˌ ʰ˅ʽˇˉˇʽʺʻʹˁʰ˄ ʶ˒ʰˊ˃ˇʴʷˌ ˍʹˌ ˉʶˊʽʴˊʰ˒ʽˁʺˌ ˁʰʽ 
ʶˉʰʴ˖ʴʽˁʺˌ ˋˍʰˍʽˋˍʽˁʺˌ. ɳ̔ ʵʽˁˈˍʶˊʰ ʴʽʰ ˍʹ ʵʶˏˍʶˊʹ ˉʶˊʾˉˍ˖ˋʹΣ ˁʰʻ˗ˌ ˉˊˈˁʶʽˍʰʽ 
ʴʽʰ ˉʽ˂ˇˍʽˁʺ ˃ʶ˂ʷˍʹ ˃ʶ ʰ˅ʽˇˉˇʾʹˋʹ ˃ʽˁˊˇˏ ʰˊʽʻ˃ˇˏ ˃ʰʻʹˍ˗˄Σ ʷʴʽ˄ʶ ˔ˊʺˋʹ ˃ʹ 
ˉʰˊʰ˃ʶˍˊʽˁ˗˄ ˋˍʰˍʽˋˍʽˁ˗˄ ˁˊʽˍʹˊʾ˖˄ ˁʰʽ ˖ˌ ʶˁ ˍˇˏˍˇˎ ˇ ʰ˄ʰʴ˄˗ˋˍʹˌ ʻʰ ˉˊʷˉʶʽ ˄ʰ 
ʶʾ˄ʰʽ ʽʵʽʰʾˍʶˊʰ ʶˉʽ˒ˎ˂ʰˁˍʽˁˈˌ ˃ʶ ˍʹ˄ ʰˁˊʾʲʶʽʰ ̱ ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄Φ 

 
 

 

ɳʽˁˈ˄ʰ1 ɳ˄ʵʶʽˁˍʽˁʷˌ ˇʻˈ˄ʶˌ ˍʹˌ ʽˋˍˇˋʶ˂ʾʵʰˌ 

ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ 

ɶ ʰˊ˔ʽˁʺ ʰˉˇˍˏˉ˖ˋʹ ʷʵʶʽ˅ʶ ʽʵʽʰʾˍʶˊʰ ʶ˂˂ʽˉʶʾˌ ʴ˄˗ˋʶʽˌ ʴʽʰ ˍˇˎˌ ˃ʰʻʹˍʷˌ ˋ˔ʶʵˈ˄ ˋʶ ˈ˂ʰ ˍʰ 
ʰ˄ˍʽˁʶʾ˃ʶ˄ʰ ˉˇˎ ˁ˂ʺʻʹˁʰ˄ ˄ʰ ʰˉʰ˄ˍʺˋˇˎ˄Σ ˃ʶ ˍʰ ˔ʰ˃ʹ˂ˈˍʶˊʰ ˉˇˋˇˋˍʱ ˄ʰ 
ˋˎʴˁʶ˄ˍˊ˗˄ˇ˄ˍʰʽ ˋʶ ʶˊ˖ˍʺˋʶʽˌ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍˇ ˋˏˋˍʹ˃ʰ ˃ʶˍʰ˒ˇˊʱˌ ʻˊʶˉˍʽˁ˗˄Σ 
ʰ˂ʱˍ˖˄Σ ʽʸʹ˃ʱˍ˖˄ ˁʰʽ ˊˏˉ˖˄ ʰˉˈ ˍʽˌ ˂ʶˁʱ˄ʶˌ ʰˉˇˊˊˇʺˌ ˉˊˇˌ ˍʽˌ ʻʱ˂ʰˋˋʶˌ όʶˊΦ моύΣ ˍʹ 
ʵˎˋˁˇ˂ʾʰ ˋˏ˄ʵʶˋʹˌ ˍ˖˄ ˇʽˁʽʰˁ˗˄ ˃ʰˌ ʰˉˇˊˊʽ˃˃ʱˍ˖˄ ˃ʶ ˍʹ ˊˏˉʰ˄ˋʹ ˍ˖˄ ʻʰ˂ʰˋˋ˗˄ όʶˊΦ 
мпύΣ ˁʰʻ˗ˌ ˁʰʽ ˍʽˌ ʵˎˋˁˇ˂ʾʶˌ ˁʰˍʰ˄ˈʹˋʹˌ ˈˍʽ ˍʰ ˕ʱˊʽʰ ˁʰʽ ˍʰ ʰˋˉˈ˄ʵˎ˂ʰ ʰˉˇˍʶ˂ˇˏ˄ 
˖ˁʶʱ˄ʽˇˎˌ ˉˈˊˇˎˌ ˎˉˈ ˍˇ˄ ˁʾ˄ʵˎ˄ˇ ˍʹˌ ʶ˅ʰ˒ʱ˄ʽˋʹˌ όʶˊΦ мрύ όʃʾ˄ʰˁʰˌ мύΦ ɾʶˍʱ ˍˇ ˉʷˊʰˌ ˍʹˌ 
ˉʰˊʷ˃ʲʰˋʹˌ ˉʰˊʰˍʹˊʺʻʹˁʶ ˋʹ˃ʰ˄ˍʽˁʺ ʰˏ˅ʹˋʹ όpҖлΣлрύ ˋ˔ʶʵˈ˄ ˋʶ ˈ˂ʰ ˍʰ ˎˉˈ ʶ˅ʷˍʰˋʹ 
ʰ˄ˍʽˁʶʾ˃ʶ˄ʰΣ ˃ʶ ʶ˂ʱ˔ʽˋˍʶˌ ʶ˅ʰʽˊʷˋʶʽˌ, ˈˉ˖ˌ ʴʽʰ ˉʰˊʱʵʶʽʴ˃ʰ ʹ ˉ˂ʹˊˇ˒ˇˊʾʰ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ 
ʴʶ˖˃ˇˊ˒ˇ˂ˇʴʾʰ ˍ˖˄ ˖ˁʶʰ˄˗˄ όʶˊΦ рύ ˁʰʽ ˍʹ ˃ʶˍʰ˒ˇˊʱ ˋˍˇʽ˔ʶʾ˖˄ ʰˉˈ ˍʽˌ ˂ʶˁʱ˄ʶˌ ʰˉˇˊˊˇʺˌ 
ˉˊˇˌ ˍʽˌ ʻʱ˂ʰˋˋʶˌ όʶˊΦ моύ όʃʾ˄ʰˁʰˌ мύΦ  

ɶ ˍˇˉˇʻʷˍʹˋʹ ˍ˖˄ ˃ʰʻʹˍ˗˄ ˋˍʹ˄ р-ʲʰʻ˃ʽʰ ˁ˂ʾ˃ʰˁʰ ˍˏˉˇˎ Likert ʺˍʰ˄ ʽʵʽʰʾˍʶˊʰ 
ʻʶˍʽˁʺ ˎˉˇʵʹ˂˗˄ˇ˄ˍʰˌ ʰˋ˒ʰ˂˗ˌ ˍˇ˄ ʶˉʽˍˎ˔ʺ ˋ˔ʶʵʽʰˋ˃ˈ ˁʰʽ ˁʰˍʰˋˁʶˎʺ ˍʹˌ ʽˋˍˇˋʶ˂ʾʵʰˌΣ 
ˁʰʻ˗ˌ ʶ˃˒ʱ˄ʽˋʶ ˃ʷˋʹ ˍʽ˃ʺ пΣоф όҕлΣрссύ ˃ʶ ˍʹ˄ ˎ˕ʹ˂ˈˍʶˊʹ ˍʽ˃ʺ ˄ʰ ʶʾ˄ʰʽ пΣтл ˁʰʽ ʰ˒ˇˊʱ 
ˋˍˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍ˖˄ ˁʶʽ˃ʷ˄˖˄ ˖ˌ ˉˊˇˌ ˍʹ˄ ˇˊˇ˂ˇʴʾʰ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˁʰʽ ˍʹ 
˔ʰ˃ʹ˂ˈˍʶˊʹ ˄ʰ ʶʾ˄ʰʽ оΣтл ˁʰʽ ʰ˒ˇˊʱ ˋˍʹ˄ ˉˇʽˈˍʹˍʰ ˍˇˎ ʺ˔ˇˎ ˃ʷˋʰ ʰˉˈ ˍʹ˄ ʶˉʽ˂ˇʴʺ ˍˇˎ 
˃ʶ˄ˇˏ Scratch όʃʾ˄ʰˁʰˌ нύ. 
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ɮˊ˔ʺ Ім ʃˊʽ˄ ɾʶˍʱ 

ɳˉʾˉʶʵˇ 

ˋʹ˃ʰ˄ˍʽ-

ˁˈˍʹˍʰˌ 

ɮˊ˔ʺ Ір ʃˊʽ˄ ɾʶˍʱ 

ɳˉʾˉʶʵˇ 

ˋʹ˃ʰ˄ˍʽ-

ˁˈˍʹˍʰˌ 

ʶˊΦ м 25,0 90,0 0,000 ʶˊΦ м 20,0 70,0 0,005 

ʶˊΦ н 25,0 70,0 0,003 ʶˊΦ н 25,0 55,0 0,034 

ʶˊΦ о 25,0 70,0 0,003 ʶˊΦ о 20,0 55,0 0,008 

ʶˊΦ п 25,0 55,0 0,014 ʶˊΦ п 25,0 65,0 0,005 

ʶˊΦ р 15,0 30,0 0,083 ʶˊΦ р 15,0 45,0 0,014 

ʶˊΦ с 20,0 50,0 0,014 ʶˊΦ с 25,0 50,0 0,025 

ʶˊΦ т 15,0 40,0 0,046 ʶˊΦ т 25,0 40,0 0,083 

ʶˊΦ у 25,0 55,0 0,014 ʶˊΦ у 30,0 50,0 0,046 

ʶˊΦ ф 30,0 40,0 0,157 ʶˊΦ ф 30,0 60,0 0,014 

ʶˊΦ мл 50,0 60,0 0,157     

ʶˊΦ мм 20,0 45,0 0,025     

ʶˊΦ мн 25,0 65,0 0,005     

ʶˊΦ мо 10,0 15,0 0,317     

ʶˊΦ мп 10,0 55,0 0,003     

ʶˊΦ мр 10,0 35,0 0,025     

ʃʾ˄ʰˁʰˌ 2 ʅ˔ʶˍʽˁʷˌ ˋˎ˔˄ˈˍʹˍʶˌ ˍ˖˄ ˋ˖ˋˍ˗˄ ʰˉʰ˄ˍʺˋʶ˖˄ ˍˇˎ ʵʶʾʴ˃ʰˍˇˌ ˉˊʽ˄ ˁʰʽ ˃ʶˍʱ ˍʹ ʵʽʵʰˁˍʽˁʺ ˉʰˊʷ˃ʲʰˋʹ 

ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ 

ɶ ˉʰˊˇˏˋʰ ʷˊʶˎ˄ʰ ʰˉˇˋˁˇˉʶʾ ˋˍʹ˄ ʰˉˇˍˏˉ˖ˋʹ ˍˇˎ ʲʰʻ˃ˇˏ ˉˇˎ ˃ʽʰ ˉˊˇˋʶˁˍʽˁʱ 
ˋ˔ʶʵʽʰˋ˃ʷ˄ʹ ˁʰʽ ˎ˂ˇˉˇʽʹ˃ʷ˄ʹ ʵʽʵʰˁˍʽˁʺ ˉʰˊʷ˃ʲʰˋʹΣ ʰ˅ʽˇˉˇʽ˗˄ˍʰˌ ˍʽˌ ʵˎ˄ʰˍˈˍʹˍʶˌ ˍ˖˄ 
ʆʃɳΣ ˃ˉˇˊʶʾ ˄ʰ ʰˎ˅ʺˋʶʽ ˍʽˌ ˎˉʱˊ˔ˇˎˋʶˌ ʴ˄˗ˋʶʽˌ ˃ʰʻʹˍ˗˄ ɱˎ˃˄ʰˋʾˇˎ ʺκˁʰʽ ˄ʰ h̄ˇ˃ʰˁˊˏ˄ʶʽ 
ˉʽʻʰ˄ʷˌ ˉʰˊʰ˄ˇʺˋʶʽˌ ˍˇˎˌ ˋʶ ʸʹˍʺ˃ʰˍʰ ɳ̄ ʽˋˍʹ˃˗˄ ˍʹˌ ɸɦ ˂ʰˋˋʰˌΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˇʽ 
˃ʰʻʹˍʷˌ ˊ˖ˍʺʻʹˁʰ˄ ʴʽʰ ʸʹˍʺ˃ʰˍʰ ˉˇˎ ʶˋˍʽʱʸˇˎ˄ ˋˍʹ˄ мʹ ˁʰʽ р ́ ɮ́ ˔ʺ ˍˇˎ ɸʰ˂ʱˋˋʽˇˎ 
ɱˊʰ˃˃ʰˍʽˋ˃ˇˏ όNOAA, нлмоύΣ ˉˇˎ ʰ˒ˇˊˇˏ˄ ˋʶ ʻʷ˃ʰˍʰ ʴʶ˖˃ˇˊ˒ˇ˂ˇʴʾʰˌ ˍ˖˄ ˖ˁʶʱ˄ʽ˖˄ 
˂ʶˁʰ˄˗˄Σ ʰʲʽˇˍʽˁ˗˄ ˁʰʽ ʲʽˇˍʽˁ˗˄ ˋˍˇʽ˔ʶʾ˖˄ ˍˇˎˌΦ ɶ ʵʽʵʰˁˍʽˁʺ ˉʰˊʷ˃ʲʰˋʹ ʰˉˇʵʶʾ˔ˍʹˁʶ 
ʽʵʽʰʾˍʶˊʰ ʶˉʽˍˎ˔ʺˌΣ ˁʰʻ˗ˌ ʹ ʴ˄˗ˋʹ ʰˎ˅ʺʻʹˁʶ ˋʶ ˈ˂ʰ ˍʰ ʶˉʽ˃ʷˊˇˎˌ ʻʷ˃ʰˍʰ ˁʰʽ ˃ʱ˂ʽˋˍʰ 
ˋʹ˃ʰ˄ˍʽˁʱ ˋˍʽˌ ˉʶˊʽˋˋˈˍʶˊʶˌ ˉʶˊʽˉˍ˗ˋʶʽˌΦ 

ɮ˄ʰ˒ˇˊʽˁʱ ˃ʶ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ ʽˋˍˇˋʶ˂ʾʵʰˌΣ ˖ˌ ˍˇˎ ʲʰˋʽˁˇˏ ʶˊʴʰ˂ʶʾˇˎ ˍʹˌ 
ʵʽʵʰˁˍʽˁʺˌ ˉʰˊʷ˃ʲʰˋʹˌΣ ˇʽ ˃ʰʻʹˍʷˌ ˉˊˇʷˁˊʽ˄ʰ˄ ʽʵʽʰʾˍʶˊʰ ʸʹˍʺ˃ʰˍʰ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ 
ˇˊˇ˂ˇʴʾʰ ˍ˖˄ ˁʶʽ˃ʷ˄˖˄Σ ˍˇ˄ ˍˊˈˉˇ ˉʰˊˇˎˋʾʰˋʹˌ ˍ˖˄ ʰˊ˔˗˄ ˁʰʽ ʶ˄˄ˇʽ˗˄ ˍˇˎ ɸʰ˂ʱˋˋʽˇˎ 
ɱˊʰ˃˃ʰˍʽˋ˃ˇˏ ˁʰʽ ˍ˖˄ ʵʽʰʵˊʰˋˍʽˁ˗˄ ʰˋˁʺˋʶ˖˄Σ ˉʰˊʱ˂˂ʹ˂ʰ ˃ʶ ˁʱˉˇʽʶˌ ʶˉˇʽˁˇʵˇ˃ʹˍʽˁʷˌ 
ˉʰˊʰˍʹˊʺˋʶʽˌΣ ˈˉ˖ˌ ʰˎˍʷˌ ˉˇˎ ʶˋˍʽʱʸˇˎ˄ ˋˍʹ˄ ˉˇʽˈˍʹˍʰ ʺ˔ˇˎ ˁʰʽ ʲʾ˄ˍʶˇΣ ˉˇˎ ʰˉˇˍʶ˂ʷˋʰ˄ 
ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˋ˔ʶˍʽˁ˗˄ ˍˊˇˉˇˉˇʽʺˋʶ˖˄ ˁʰˍʱ ˍʹ˄ ˇ˂ˇˁ˂ʺˊ˖ˋʹ ˍʹˌ ˁʰˍʰˋˁʶˎʺ ̩ ˍʹˌ 
ʽˋˍˇˋʶ˂ʾʵʰˌΦ  
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ɾʷˋʹ 

ˍʽ˃ʺ 

ʆˎˉʽˁʺ 

ʰˉˈˁ˂ʽˋʹ 

1. ʆ́ ˈˉˇˌ ̄ ʰˊˇˎˋʾʰˋʹˌ ˍ˖˄ ˉˊ˗ˍ˖˄ ˉ˂ʹˊˇ˒ˇˊʽ˗˄ ˋˍʹ˄ 

ʰˊ˔ʽˁʺ ˇʻˈ˄ʹ 
4,45 0,605 

2. ɳˎ ˁˊʾ˄ʶʽʰ ˍʹˌ ʰˊ˔ʽˁʺˌ ˇʻˈ˄ʹˌ 4,55 0,510 

3. ɰh ˋʽˁʺ ˉ˂ʹˊˇ˒ˇˊʾʰ ˉˇˎ ʵʾ˄ʶˍʰʽ ˋˍʹ˄ ʰˊ˔ʽˁʺ ˇʻˈ˄ʹ 4,55 0,510 

4. ʃ̌ ʽˈˍʹˍʰ ˍ˖˄ ˒˖ˍˇʴˊʰ˒ʽ˗˄ κ ʶʽˁˈ˄˖˄ ˍʹˌ ʰˊ˔ʽˁʺˌ 

ˇʻˈ˄ʹˌ 
4,45 0,510 

5. ɲ̔ ʱˍʰ˅ʹ ˍ˖˄ ʶˉʽ˂ˇʴ˗˄ ˍˇˎ ˃ʶ˄ˇˏ ˋˍʹ˄ ʰˊ˔ʽˁʺ ˇʻˈ˄ʹ 4,50 0,513 

6. ɲˎ ˄ʰˍˈˍʹˍʶˌ ζʵʽʰʵˊˇ˃˗˄η ˉˇˎ ʵʾ˄ˇ˄ˍʰʽ ˋˍˇ˄ ˔ˊʺˋˍʹ 

ʰˉˈ ˃ʾʰ ˇʻˈ˄ʹ ˋʶ ʱ˂˂ʹ 
4,45 0,510 

7. ʃ̌ ʽˈˍʹˍʰ ˍ˖˄ ʲʾ˄ˍʶˇ 3,75 0,716 

8. ʃ̌ ʽˈˍʹˍʰ ˍˇˎ ʺ˔ˇˎ 3,70 0,979 

9. ʃʁ ˊʽʶ˔ˈ˃ʶ˄ˇ ˍ˖˄ ˁʶʽ˃ʷ˄˖˄ ˖ˌ ˉˊˇˌ ˍʹ˄ ˇˊˇ˂ˇʴʾʰ ˉˇˎ 

˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ 
4,70 0,470 

10. ʆ́ ˈˉˇˌ ˉʰˊˇˎˋʾʰˋʹˌ ˍ˖˄ т ɮˊ˔˗˄ ˁʰʽ ʻʶ˃ʶ˂ʽ˖ʵ˗˄ 

ɳ˄˄ˇʽ˗˄ 
4,55 0,510 

11. ʆ́ ˈˉˇˌ ˉʰˊˇˎˋʾʰˋʹˌ ˍ˖˄ ˉʽ˄ʱˁ˖˄ ʴʽʰ ˁʱʻʶ ɮˊ˔ʺ 4,25 0,444 

12. ʆ́ ˈˉˇˌ ̄ ʰˊˇˎˋʾʰˋʹˌ ˍ˖˄ ʵʽʰʴˊʰ˃˃ʱˍ˖˄ ˊˇʺˌ ʴʽʰ 

ˁʱʻʶ ɮˊ˔ʺ 
4,40 0,503 

13. ʆ́ ˈˉˇˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍ˖˄ ʴ˄˗ˋʶ˖˄ ˃ʶ ˍʽˌ 

ʵʽʰʵˊʰˋˍʽˁʷˌ ʰˋˁʺˋʶʽˌ 
4,50 0,513 

14. ɳˎ ˁˊʾ˄ʶʽʰ ˉʰˊˇˎˋʾʰˋʹˌ ˍ˖˄ ʵʽʰʵˊʰˋˍʽˁ˗˄ 

ʰˋˁʺˋʶ˖˄ 
4,65 0,489 

ʃʾ˄ʰˁʰˌ н ɾʷˋʶˌ ˍʽ˃ʷˌ ˁʰʽ ˍˎˉʽˁʷˌ ʰˉˇˁ˂ʾˋʶʽˌ ˍˇˎ ʲʰʻ˃ˇˏ ʽˁʰ˄ˇˉˇʾʹˋʹˌ ˍˇˎ ʵʶʾʴ˃ʰˍˇˌ ʰˉˈ ˍʹ˄ ʽˋˍˇˋʶ˂ʾʵʰ 

ɾʶ˂ʷˍʶˌ ˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ˁʰʽ ˋˍʹ ˔˗ˊʰ ˃ʰˌ όˉΦ˔Φ Koulouri et al., нлнн˜ 

Mogias et al., 2019ύ ʷ˔ˇˎ˄ ˒ʰ˄ʶˊ˗ˋʶʽ ʽʵʽʰʾˍʶˊʰ ˉʶˊʽˇˊʽˋ˃ʷ˄ˇ ʶˉʾˉʶʵˇ ʴ˄˗ˋʶ˖˄ ˍ˖˄ 

˃ʰʻʹˍ˗˄ ˍ˖˄ ʵˏˇ ˉˊ˗ˍ˖˄ ʲʰʻ˃ʾʵ˖˄ ʶˁˉʰʾʵʶˎˋʹˌ ˋʶ ˋ˔ʶˍʽˁʱ ʸʹˍʺ˃ʰˍʰΣ ʶ˄˗ ˁʰʽ ʹ 

ʵʽʶˊʶˏ˄ʹˋʹ ˉʽʻʰ˄˗˄ ʰʽˍʽ˗˄ ˉˇˎ ˄ʰ ʶˎʻˏ˄ˇ˄ˍʰʽ ʴʽΩ ʰˎˍˈ όˉΦ˔Φ Mogias et al., нлнмύ ʵʶʾ˔˄ʶʽ 

ˋ˔ˇ˂ʽˁʱ ʶʴ˔ʶʽˊʾʵʽʰ ˃ʶ ʶ˃˒ʰ˄ʺ ʶ˂˂ʶʾ˃ʰˍʰ ˋʶ ˋˏʴ˔ˊˇ˄ˇˎˌ ˍˏˉˇˎˌ ʴˊʰ˃˃ʰˍʽˋ˃ˇˏΣ ˈˉ˖ˌ ˇ 

ɸʰ˂ʱˋˋʽˇˌ ɱˊʰ˃˃ʰˍʽˋ˃ˈˌΦ ɼʰʻ˗ˌ ˋˍʹ˄ ʶ˂˂ʹ˄ʽˁʺ ʶˁˉʰʽʵʶˎˍʽˁʺ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰ ʰ˂˂ʰʴʷˌ ˋˍʰ 

ɮ˄ʰ˂ˎˍʽˁʱ ʃˊˇʴˊʱ˃˃ʰˍʰ ˁʰʽ ˍʰ ˋ˔ˇ˂ʽˁʱ ʲʽʲ˂ʾʰ ʰˉˇˍʶ˂ˇˏ˄ ˃ʱ˂˂ˇ˄ ʵˏˋˁˇ˂ˇ ʶʴ˔ʶʾˊʹ˃ʰΣ ˇ 

ʱ˃ʶˋˇˌ ˉˊˇˋʰ˄ʰˍˇ˂ʽˋ˃ˈˌ ˃ʰˌ ʻʰ ˉˊʷˉʶʽ ˄ʰ ʶʾ˄ʰʽ ˉˊˇˌ ˍʹ˄ ˁʰˍʶˏʻˎ˄ˋʹ ˇʽ ʴˊʰ˃˃ʰˍʽˋ˃ˇʾ 

ʰˎˍˇʾ ˄ʰ ʰˉˇˍʶ˂ʷˋˇˎ˄ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰ ˍ˖˄ ˄ʶˇˋˏˋˍʰˍ˖˄ ʶˊʴʰˋˍʹˊʾ˖˄ ʵʶ˅ʽˇˍʺˍ˖˄Σ ˁʱˍ˖ ʰˉˈ 

ˍʹ˄ ʶˎˊˏˍʶˊʹ ˇ˃ˉˊʷ˂ʰ ˃ʽʰˌ ˋˏʴ˔ˊˇ˄ʹˌ ɳˁˉʰʾʵʶˎˋʹˌ ʴʽʰ ˍʹ˄ ɮʶʽ˒ˇˊʾʰΦ 
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ʋʰˊˍˇʴˊʰ˒˗˄ˍʰˌ ˍʹ˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ˍʰˎˍˈˍʹˍʰ ɹ˄ʵ˗˄ ʅʽ˔ 
˃ʰʻʹˍ˗˄ ɳˉʰʴʴʶ˂˃ʰˍʽˁˇˏ ɽˎˁʶʾˇˎ 

ɮʽ˃ʽ˂ʾʰ ɾʽ˔ʰʹ˂ʾʵʹ, ɲʹ˃ʺˍˊʹˌ ʅˍʰˏˊˇˎ 

ʃʰʽʵʰʴ˖ʴʽˁˈ ʆ˃ʺ˃ʰ ɲʹ˃ˇˍʽˁʺˌ ɳˁˉʰʾʵʶˎˋʹˌΣ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɼˊʺˍʹˌ 

ʃʶˊʾ˂ʹ˕ʹ 

ɶ ˉʰˊˇˏˋʰ ˃ʶ˂ʷˍʹ ˋˍˇ˔ʶˏʶʽ ˋˍʹ ˔ʰˊˍˇʴˊʱ˒ʹˋʹ ˍʹˌ ʰ˄ˍʽ˂ʰ˃ʲʰ˄ˈ˃ʶ˄ʹˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ 
ˍʰˎˍˈˍʹˍʰˌ ˍʶˋˋʱˊ˖˄ ɹ˄ʵ˗˄ ʅʽ˔ ˃ʰʻʹˍ˗˄ ɳˉʰʴʴʶ˂˃ʰˍʽˁˇˏ ɽˎˁʶʾˇˎ ˁʰʽ ˍˇˎ ˍˊˈˉˇˎ ˃ʶ ˍˇ˄ 
ˇˉˇʾˇ ʰˎˍʺ ʰ˂˂ʹ˂ʶˉʽʵˊʱ ˃ʶ ʱ˂˂ʶˌ ˉˍˎ˔ʷˌ ˍʹˌ ˍʰˎˍˈˍʹˍʱˌ ˍˇˎˌΦ ʆʰ ʵʶʵˇ˃ʷ˄ʰ ˋˎ˂˂ʷ˔ʻʹˁʰ˄ 
˃ʷˋ˖ ʹ˃ʽʵˇ˃ʹ˃ʷ˄˖˄ ˋˎ˄ʶ˄ˍʶˏ˅ʶ˖˄ ˃ʶ ˍˇˎˌ ˃ʰʻʹˍʷˌ ˁʰʽ ˍˇˎˌ ʶˁˉʰʽʵʶˎˍʽˁˇˏˌ ˍˇˎˌΦ ʆʰ 
ʶˎˊʺ˃ʰˍʰ ʰˉˇˁʰ˂ˏˉˍˇˎ˄ ˈˍʽ ˇʽ ˃ʰʻʹˍʷˌ ʰ˄ˍʽ˃ʶˍ˖ˉʾʸˇˎ˄ ʵʽʱ˒ˇˊʰ ʶ˃ˉˈʵʽʰ ˋˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ 
ˍʹˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ˍˇˎˌ ˍʰˎˍˈˍʹˍʰˌ, ̄ ˇˎ ˇ˒ʶʾ˂ˇ˄ˍʰʽ ˁˎˊʾ˖ˌ ˋˍʹ˄ ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʺ ˍʹˌ ˃ʶ ˍʹ˄ 
ˁˇʽ˄˖˄ʽˁʺ ˁʰʽ ˍʹ˄ ˉˇ˂ʽˍʽˋ˃ʽˁʺ ˍˇˎˌ ˍʰˎˍˈˍʹˍʰΦ ʍˋˍˈˋˇΣ ʰˉˇˍʷ˂ʶˋ˃ʰ ˍʹˌ ʾʵʽʰˌ 
ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹˌ ʶʾ˄ʰʽ ˁʰʽ ʹ ʵʹ˃ʽˇˎˊʴʾʰ ʽˋ˔ˎˊ˗˄ ˒ʽ˂ˇʵˇ˅ʽ˗˄ ʴʽʰ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ 
ˋˍʰʵʽˇʵˊˇ˃ʾʰ ˉˇˎ ʰˉˇʵʾʵˇ˄ˍʰʽ ˁˎˊʾ˖ˌ ˋˍʹ˄ ˔ˊʹˋˍʽˁʺ ʰ˅ʾʰ ˍʹˌ ʶˉʽˋˍʺ˃ʹˌ ˖ˌ ˃ʷˋˇˎ 
ˁˇʽ˄˖˄ʽˁʺˌ ʰ˄ˈʵˇˎΦ  

ɽʷ˅ʶʽˌ ˁ˂ʶʽʵʽʱ: ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ˍʰˎˍˈˍʹˍʰΣ ʵʽʰˍˇ˃ʶʰˁˈˍʹˍʰΣ ˒ʽ˂ˇʵˇ˅ʾʶˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ 
ˋˍʰʵʽˇʵˊˇ˃ʾʰˌ 

Mapping Indian Sikh vocational high school ǎǘǳŘŜƴǘǎΩ 
science identity 

Emily Michailidi, Dimitris Stavrou 

Department of Primary Education, University of Crete 

Abstract 

The present ǎǘǳŘȅ ŀƛƳǎ ǘƻ ƳŀǇ ŦƻǳǊ ƳƛƴƻǊƛǘȅ {ƛƪƘ ǾƻŎŀǘƛƻƴŀƭ ƘƛƎƘ ǎŎƘƻƻƭ ǎǘǳŘŜƴǘǎΩ ǇŜǊŎŜƛǾŜŘ 
science identity and the way it intersects with their other identities. Data were collected 
through semi-structured interviews with the students and their teachers. Findings reveal 
that minority Sikh studentsΩ aspirations face various obstacles while developing their science 
identity stemming mainly from the intersection of their science identity with their social and 
ethnic identities. However, these identities interact in a way that allows them to have strong 
aspirations for science careers due to the extrinsic value of science as means for social 
mobility.  

Keywords: science identity, intersectionality, science career aspirations 
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ɳʽˋʰʴ˖ʴʺ 

ʁʽ ʊˎˋʽˁʷˌ ɳˉʽˋˍʺ˃ʶˌ ˁʰʻʾˋˍʰ˄ˍʰʽ ˇ˂ˇʷ˄ʰ ˁʰʽ ˉʽˇ ˋʹ˃ʰ˄ˍʽˁʷˌ ˋˍʹ˄ ˁʰʻʹ˃ʶˊʽ˄ʺ ˃ʰˌ 
ʸ˖ʺ ˁʰʽ ˍˈˋˇ ʹ ʴ˄˗ˋʹ ˈˋˇ ˁʰʽ ˇʽ ʵʶ˅ʽˈˍʹˍʶˌ ˍ˖˄ ʊˎˋʽˁ˗˄ ɳˉʽˋˍʹ˃˗˄ ʶʾ˄ʰʽ ˉ˂ʷˇ˄ 
ʰˉʰˊʰʾˍʹˍʶˌ ʴʽʰ ˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˋˏʴ˔ˊˇ˄˖˄ ˁˇʽ˄˖˄ʽˁ˗˄ ˁʰʽ ˇʽˁˇ˄ˇ˃ʽˁ˗˄ 
ˉˊˇʲ˂ʹ˃ʱˍ˖˄Φ ʍˋˍˈˋˇ, ˉʰˊʱ˂˂ʹ˂ʰ ˉʰˊʰˍʹˊʶʾˍʰʽ ˈˍʽ ʱˍˇ˃ʰ ˃ʶˍʰ˄ʰˋˍʶˎˍʽˁˇˏ ˁʰʽ 
˔ʰ˃ʹ˂ˈˍʶˊˇˎ ˁˇʽ˄˖˄ʽˁˇ-ˇʽˁˇ˄ˇ˃ʽˁˇˏ ˎˉˇʲʱʻˊˇˎ ˋˉʱ˄ʽʰ ʰˁˇ˂ˇˎʻˇˏ˄ ʰ˄ˍʾˋˍˇʽ˔ʰ 
ʶˉʰʴʴʷ˂˃ʰˍʰ ό²ƻƴƎΣ нлмсύΦ ʅˏ˃˒˖˄ʰ ˃ʶ ˍˇˎˌ !ǊŎƘŜǊ et al. όнлмлύ ˇʽ ˉʰˊʱʴˇ˄ˍʶˌ 
ˉˇˎ ˃ˉˇˊˇˏ˄ ˄ʰ ʶˉʹˊʶʱˋˇˎ˄ ˁʰʽ ˄ʰ ʰ˂˂ʱ˅ˇˎ˄ ˍʽˌ ʶˉʰʴʴʶ˂˃ʰˍʽˁʷˌ ˒ʽ˂ˇʵˇ˅ʾʶˌ ˍ˖˄ 
˄ʷ˖˄ ʶʾ˄h ʽ ˉˇ˂˂ˇʾ ˁʰʽ ʰ˂˂ʹ˂ʷ˄ʵʶˍˇʽΣ ˈˉ˖ˌ ˍˇ ˒ˏ˂ˇΣ ʹ ˁˇʽ˄˖˄ʽˁˇˇʽˁˇ˄ˇ˃ʽˁʺ ʻʷˋʹ ˁʰʽ 
ʹ ʶʻ˄ʽˁˈˍʹˍʰΦ ɴ˄ʰˌ ʰˉˈ ˍˇˎˌ ˉʰˊʱʴˇ˄ˍʶˌ ˉˇˎ ʰ˂˂ʹ˂ʶˉʽʵˊʱ ˃ʶ ˍˇˎˌ ˉʰˊʰˉʱ˄˖ ˁʰʽ 
ʰˉˇˍʶ˂ʶʾ ʽˋ˔ˎˊˈ ʵʶʾˁˍʹ ˉˊˈʲ˂ʶ˕ʹˌ ʴʽʰ ˍʽˌ ʰˁʰʵʹ˃ʰʿˁʷˌ ʶˉʽ˂ˇʴʷˌ ˁʰʽ 
ʶˉʰʴʴʶ˂˃ʰˍʽˁʷˌ ˒ʽ˂ˇʵˇ˅ʾʶˌ ˍ˖˄ ˃ʰʻʹˍ˗˄ ʶʾ˄ʰʽ ʹ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ˍˇˎˌ ˍʰˎˍˈˍʹˍʰΦ 

ɶ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ˍʰˎˍˈˍʹˍʰ ʰ˒ˇˊʱ ˋˍˇ˄ ˍˊˈˉˇ ˃ʶ ˍˇ˄ ˇˉˇʾˇ ˇʽ ˃ʰʻʹˍʷˌ 
ˍˇˉˇʻʶˍˇˏ˄ˍʰʽ ʰˉʷ˄ʰ˄ˍʽ ˋˍʹ˄ ʶˉʽˋˍʺ˃ʹ ˁʰʽ ʵʽʰ˃ˇˊ˒˗˄ʶˍʰʽ ʰˉˈ ˍʽˌ ʶ˃ˉʶʽˊʾʶˌ ˁʰʽ ˍʽˌ 
ˁˇʽ˄˖˄ʽˁʷˌ ˍˇˎˌ ʰ˂˂ʹ˂ʶˉʽʵˊʱˋʶʽˌΦ ʅˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ˉˊˇˋʷʴʴʽˋʹ ˍ˖˄ /ŀǊƭƻƴŜ &  
WƻƘƴǎƻƴ όнллтύ ʹ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ˍʰˎˍˈˍʹˍʰ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍˊʶʽˌ ʵʽʰˋˍʱˋʶʽˌΥ ˍʹ˄ 
ʽˁʰ˄ˈˍʹˍʰ ˉˇˎ ˉʶˊʽʴˊʱ˒ʶʽ ˍʹ˄ ʽˁʰ˄ˈˍʹˍʰ ˍˇˎ ʰˍˈ˃ˇˎ ˄ʰ ˁʰˍʰ˄ˇʶʾ ˍʽˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʷˌ 
ˉ˂ʹˊˇ˒ˇˊʾʶˌΣ ˍʹ˄ ʶˁʵʺ˂˖ˋʹ ˉˇˎ ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ ˍʹ˄ ˁʰˍʱ˂˂ʹ˂ʹ ʶ˃ˉ˂ˇˁʺ ˍˇˎ ˋʶ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁʷˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˁʰʽ ˍʹ˄ ʰ˄ʰʴ˄˗ˊʽˋʹ ˉˇˎ ʰ˄ʰ˒ʷˊʶˍʰʽ ˋˍʹ ʴ˄˗˃ʹ 
ˁʱˉˇʽˇˎ ʴʽʰ ˍˇ˄ ʶʰˎˍˈ ˍˇˎ ˖ˌ ζʵˎ˄ʱ˃ʶʽ ʶˉʽˋˍʺ˃ˇ˄ʰη ˁʰʽ ˋˍˇ˄ ˍˊˈˉˇ ˉˇˎ ˇʽ ʱ˂˂ˇʽ 
ˍˇ˄ ʰ˄ʰʴ˄˖ˊʾʸˇˎ˄ ˖ˌ ˍʷˍˇʽˇΦ 

ʍˌ ʶˁ ˍˇˏˍˇˎΣ ʵʶʵˇ˃ʷ˄ʹˌ ˍʹˌ ʰ˄ʱʴˁʹˌ ʶ˄ʾˋ˔ˎˋʹˌ ˍʹˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ 
ˍʰˎˍˈˍʹˍʰˌ ˍ˖˄ ˃ʰʻʹˍ˗˄ ˃ʶʽˇ˄ˇˍʽˁ˗˄ ˇ˃ʱʵ˖˄ ˖ˌ ˃ʷˋˇˎ ʴʽʰ ˍʹ˄ ʶ˄ʾˋ˔ˎˋʹ ˍʹˌ 
ˋˎ˄ˇ˂ʽˁʺˌ ˋˎ˃˃ʶˍˇ˔ʺˌ ˍˇˎˌ ˋˍʹ˄ ʶˉʽˋˍʺ˃ʹΣ ʹ ˉʰˊˇˏˋʰ ʶˊʴʰˋʾʰ ʰˉˇˋˁˇˉʶʾ ˋˍʹ˄ 
˔ʰˊˍˇʴˊʱ˒ʹˋʹ ˍʹˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ̩ ˍʰˎˍˈˍʹˍʰ ̩ ɹ˄ʵ˗˄ ʅʽ˔ ˃ʰʻʹˍ˗˄, ˈˉ˖ˌ ʰˎˍʺ 
ʴʾ˄ʶˍʰʽ ʰ˄ˍʽ˂ʹˉˍʺ ˃ʷˋʰ ʰˉˈ ˍʰ ˃ʱˍʽʰ ˍ˖˄ ʽʵʾ˖˄ ˁʰʻ˗ˌ ʶˉʾˋʹˌ ˁʰʽ ˍʽˌ ˒ʽ˂ˇʵˇ˅ʾʶˌ 
ˍˇˎˌ ʴʽʰ ʷ˄ʰ ʶˉʱʴʴʶ˂˃ʰ ˋˍˇ˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁˈ ˍˇ˃ʷʰΦ ɹʵʽʰʾˍʶˊʹ ʷ˃˒ʰˋʹ ʵʾ˄ʶˍʰʽ ˋˍˇ˄ 
ˍˊˈˉˇ ˃ʶ ˍˇ˄ ˇˉˇʾˇ ˇʽ ʵˇ˃ʽˁʷˌ ˍʰˎˍˈˍʹˍʶˌ ʶˉʹˊʶʱʸˇˎ˄ ˍʽˌ ʶˉʰʴʴʶ˂˃ʰˍʽˁʷˌ 
˒ʽ˂ˇʵˇ˅ʾʶˌ ˍ˖˄ ɹ˄ʵ˗˄ ʅʽ˔ ˃ʰʻʹˍ˗˄ ˁʰʽ ˍʹ˄ ˍʰˏˍʽˋʺ ˍˇˎˌ ˃ʶ ˍʰ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ 
ʶˉʰʴʴʷ˂˃ʰˍʰΦ ʆʰ ʶˊʶˎ˄ʹˍʽˁʱ ʶˊ˖ˍʺ˃ʰˍʰ ˉˇˎ ˁʰʻˇʵʹʴˇˏ˄ ʰˎˍʺ˄ ˍʹ ˃ʶ˂ʷˍʹ ʶʾ˄ʰʽΥ όƛύ 
ɾʶ ˉˇʽˇ˄ ˍˊˈˉˇ ˉˊˇˋʵʽˇˊʾʸˇˎ˄ ˇʽ ɹ˄ʵˇʾ ʅʽ˔ ˃ʰʻʹˍʷˌ ˍʹ˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ˍˇˎˌ 
ˍʰˎˍˈˍʹˍʰΤ όƛƛύ ɾʶ ˉˇʽˇ˄ ˍˊˈˉˇ ʰ˂˂ʹ˂ʶˉʽʵˊˇˏ˄ ˇʽ ʱ˂˂ʶˌ ˍʰˎˍˈˍʹˍʷˌ ˍˇˎˌ ˃ʶ ˍʹ˄ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ˍˇˎˌ ˍʰˎˍˈˍʹˍʰΤ όƛƛƛύ ʃˇʽʶˌ ˒ʽ˂ˇʵˇ˅ʾʶˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ˋˍʰʵʽˇʵˊˇ˃ʾʰˌ 
ˉˊˇˁˏˉˍˇˎ˄ ˖ˌ ʰˉˇˍʷ˂ʶˋ˃ʰ ʰˎˍʺ ˍʹˌ ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹˌΤ 

ɾʶʻˇʵˇ˂ˇʴʾʰ 

ɶ ˉʰˊˇˏˋʰ ʶˊʴʰˋʾʰ ˉʶˊʽʴˊʱ˒ʶʽ ˃ʽʰ ˃ʶ˂ʷˍʹ ˉʶˊʾˉˍ˖ˋʹˌ ˍʶˋˋʱˊ˖˄ ɹ˄ʵ˗˄ ʅʽ˔ 
˃ʰʻʹˍ˗˄ ˉˇˎ ˒ˇʽˍˇˏ˄ ˋʶ ɳˉʰʴʴʶ˂˃ʰˍʽˁˈ ɽˏˁʶʽˇ ʰ˄ʰ˒ˇˊʽˁʱ ˃ʶ ˍʹ˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ 
ˍˇˎˌ ˍʰˎˍˈˍʹˍʰ ˁʰʽ ˍʽˌ ˒ʽ˂ˇʵˇ˅ʾʶˌ ˍˇˎˌ ʴʽʰ ˃ʽʰ ˋˍʰʵʽˇʵˊˇ˃ʾʰ ˋ˔ʶˍʽʸˈ˃ʶ˄ʹ ˃ʶ ˍʽˌ 
ʊˎˋʽˁʷˌ ɳˉʽˋˍʺ˃ʶˌΦ ɶ ʶˊʴʰˋʾʰ ʰ˅ʽˇˉˇʽʶʾ ˍʹ˄ ʷ˄˄ˇʽʰ ˍʹˌ 
ʵʽʰˍˇ˃ʶʰˁˈˍʹˍʰˌκƛƴǘŜǊǎŜŎǘƛƻƴŀƭƛǘȅ ό!ǾǊŀŀƳƛŘƻǳΣ нлнлύ ˖ˌ ˉ˂ʰʾˋʽˇ ʴʽʰ ˄ʰ ˒˖ˍʾˋʶʽ 
ˍʹ˄ ʶˁ˂ʰ˃ʲʰ˄ˈ˃ʶ˄ʹ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ˍʰˎˍˈˍʹˍʰ ˁʰʽ ˍʽˌ ˉˊˇˋʵˇˁʾʶˌ ˍ˖˄ ɹ˄ʵ˗˄ ʅʽ˔ 
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˃ʰʻʹˍ˗˄ ˋʶ ʷ˄ʰ ʶ˂˂ʹ˄ʽˁˈ ʶˉʰʴʴʶ˂˃ʰˍʽˁˈ ˂ˏˁʶʽˇ ˁʰʽ ʴʽʰ ˄ʰ ʴʾ˄ʶʽ ˁʰ˂ˏˍʶˊʰ 
ˁʰˍʰ˄ˇʹˍʺ ʹ ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʺ ˍʹˌ ˃ʶ ˍʽˌ ʱ˂˂ʶˌ ˍˇˎˌ ˍʰˎˍˈˍʹˍʶˌΦ  

ɶ ʽ˄ʵʽˁʺ ʅʽ˔ ˁˇʽ˄ˈˍʹˍʰ ˍˇˎ ʄʶʻˏ˃˄ˇˎ ʶʾ˄ʰʽ ʹ ˃ʶʴʰ˂ˏˍʶˊʹ ˍʹˌ ˉʶˊʽˇ˔ʺˌ ˁʰʽ 
ʰˊʽʻ˃ʶʾ ˉʶˊʾˉˇˎ улл ˁʰˍˇʾˁˇˎˌΦ ɱʽʰ ˍʹ˄ ˁˇʽ˄ˈˍʹˍʰ ˍ˖˄ ʅʽ˔Σ ʹ ʻˊʹˋˁʶʾʰΣ ʹ ʴ˂˗ˋˋʰ 
ˁʰʽ ˇ ˍˊˈˉˇˌ ʸ˖ʺˌ ˉˇˎ ʰˉˇˊˊʷˇˎ˄ ʰˉˈ ʰˎˍʺΣ ʶʾ˄ʰʽ ˃ʶˊʽˁʷˌ ʰˉˈ ˍʽˌ ˉʽˇ ˋʹ˃ʰ˄ˍʽˁʷˌ 
ˉˍˎ˔ʷˌ ˍʹˌ ˍʰˎˍˈˍʹˍʱˌ ˍˇˎˌΦ 

ʁʽ п ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ˃ʰʻʹˍʷˌ ʶʾ˄ʰʽ ʹ˂ʽˁʾʰˌ мф-нм ʶˍ˗˄ ˁʰʽ ˒ˇʽˍˇˏ˄ ˋˍʹ˄ ɱ˘ 
ˍʱ˅ʹ ˍˇˎ ɳˉʰʴʴʶ˂˃ʰˍʽˁˇˏ ɽˎˁʶʾˇˎ ˋˍˇ˄ ˍˇ˃ʷʰ ɶ˂ʶˁˍˊˇ˄ʽˁʺˌ ˁʰʽ ʶˉʽ˂ʷ˔ʻʹˁʰ˄ ˃ʷˋ˖ 
ˋˁˈˉʽ˃ʹˌ ʵʶʽʴ˃ʰˍˇ˂ʹ˕ʾʰˌ ˁʰʽ ʰ˄ˍʽˉˊˇˋ˗ˉʶˎʰ˄ ʷ˄ʰ ˇ˃ˇʽˇʴʶ˄ʷˌΣ ˁˊʾˋʽ˃ˇ ʵʶʾʴ˃ʰ 
ˉʶˊʽˉˍ˗ˋʶ˖˄ ˃ʶˍʰ˄ʰˋˍ˗˄ ɹ˄ʵ˗˄ ʅʽ˔ ˃ʰʻʹˍ˗˄, ˉˇˎ ʰˁˇ˂ˇˎʻˇˏ˄ ʷ˄ʰ˄ ˍˇ˃ʷʰ ˉˇˎ 
ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ ˍʽˌ ʊˎˋʽˁʷˌ ɳˉʽˋˍʺ˃ʶˌ ˋˍˇ ɳˉʰʴʴʶ˂˃ʰˍʽˁˈ ɽˏˁʶʽˇ ʄʶʻˏ˃˄ˇˎΦ 

ɶ ˁˏˊʽʰ ˉʹʴʺ ʵʶʵˇ˃ʷ˄˖˄ ʴʽʰ ʰˎˍʺ˄ ˍʹ ˃ʶ˂ʷˍʹ ʶʾ˄ʰʽ ˇʽ ʹ˃ʽʵˇ˃ʹ˃ʷ˄ʶˌ 
ˋˎ˄ʶ˄ˍʶˏ˅ʶʽˌΦ ʁʽ ˋˎ˄ʶ˄ˍʶˏ˅ʶʽˌ ʵʽʺˊˁʶˋʰ˄ ˉʶˊʾˉˇˎ сл ˂ʶˉˍʱ ˁʰʽ ʷʵ˖ˋʰ˄ ˃ʽʰ 
ˉˇʽˇˍʽˁʺ ˁʰʽ ˋʶ ʲʱʻˇˌ ʶʽˁˈ˄ʰ ˍˇˎ ʰˎˍˇˉˊˇˋʵʽˇˊʽˋ˃ˇˏ ˍ˖˄ ˃ʰʻʹˍ˗˄ ʰˉʷ˄ʰ˄ˍʽ ˋˍʹ˄ 
ʶˉʽˋˍʺ˃ʹ ˁʰʽ ˍ˖˄ ˒ʽ˂ˇʵˇ˅ʽ˗˄ ˍˇˎˌ ʴʽʰ ˋ˔ʶˍʽˁʱ ʶˉʰʴʴʷ˂˃ʰˍʰΦ ʁʽ ˋˎ˄ʶ˄ˍʶˏ˅ʶʽˌ 
ʶˉʽˁʶ˄ˍˊ˗ʻʹˁʰ˄ ˋʶ ʻʷ˃ʰˍʰ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍʽˌ ʰˉˈ˕ʶʽˌ ˍˇˎˌ ʴʽʰ ˍʹ˄ ʶˉʽˋˍʺ˃ʹ 
ˁʰʽ ˍˇˎˌ ʶˉʽˋˍʺ˃ˇ˄ʶˌ όˎˉˇʲˇʹʻˇˏ˃ʶ˄ʶˌ ʰˉˈ ˋˁʰˊʽ˒ʺ˃ʰˍʰ ˍ˖˄ ˃ʰʻʹˍ˗˄ύΣ ˍʽˌ 
ʶˉʽʵˈˋʶʽˌ ˍˇˎˌ ˋˍʰ ˋ˔ˇ˂ʽˁʱ ˃ʰʻʺ˃ʰˍʰ ˁʰʽ ˍʹ˄ ʶ˃ˉ˂ˇˁʺ ˍˇˎˌ ˋʶ ʶˉʽˋˍʹ˃ˇ˄ʽˁʷˌ 
ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ, ˁʰʻ˗ˌ ˁʰʽ ʴʽʰ ˍˇ˄ ˍˊˈˉˇ ˉˇˎ ʰ˄ˍʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˍˇˎˌ ʶʰˎˍˇˏˌ ˍˇˎˌ 
˖ˌ ʵˎ˄ʱ˃ʶʽ ʶˉʽˋˍʺ˃ˇ˄ʶˌ ˁʰʽ ˍʽˌ ʶˉʰʴʴʶ˂˃ʰˍʽˁʷˌ ˍˇˎˌ ˒ʽ˂ˇʵˇ˅ʾʶˌΦ ɱʽʰ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ 
ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ʰˊ˔ʽˁʱ ˉˊˇʲʺˁʰ˃ʶ ˋʶ ˁʰˍʱ ˂ʷ˅ʹ ʰˉˇ˃ʰʴ˄ʹˍˇ˒˗˄ʹˋʹ ˍ˖˄ 
ˋˎ˄ʶ˄ˍʶˏ˅ʶ˖˄, ˇʽ ˇˉˇʾʶˌ ʶ˅ʶˍʱˋˍʹˁʰ˄ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ʰ˄ʰʵˎʻˇˏ˄ ˃ˇˍʾʲʰ ˁʰʽ 
ʶˎˊˏˍʶˊʰ ʻʷ˃ʰˍʰΦ ʆʰ ˁˏˊʽʰ ʻʷ˃ʰˍʰ ʴˏˊ˖ ʰˉˈ ˍʰ ˇˉˇʾʰ ˇˊʴʰ˄˗ʻʹˁʰ˄ ˇʽ 
ʶ˄˄ˇʽˇ˂ˇʴʺˋʶʽˌ ˍ˖˄ ˋˎ˄ʶ˄ˍʶˎ˅ʽʰʸˈ˃ʶ˄˖˄ ʺˍʰ˄Υ ʹ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ˍʰˎˍˈˍʹˍʰ όʰˉˈ 
ʱˉˇ˕́ ʽˁʰ˄ˈˍʹˍʰˌΣ ʶˁʵʺ˂˖ˋʹˌ ˁʰʽ ʰ˄ʰʴ˄˗ˊʽˋʹˌύΣ ˇʽ ʶˉʽˋˍʹ˃ˇ˄ʽˁʷˌ ˍˇˎˌ ˒ʽ˂ˇʵˇ˅ʾʶˌ 
ˁʰʽ ʹ ˁˇʽ˄˖˄ʽˁʺΣ ʹ ʶʻ˄ʽˁʺ ˁʰʽ ʹ ˉˇ˂ʽˍʽˋˍʽˁʺ ˍˇˎˌ ˍʰˎˍˈˍʹˍʰΦ 

ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ  

ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ʶˁ˂ʰ˃ʲʰ˄ˈ˃ʶ˄ʹ ʰˉˈ ˍˇˎˌ ʾʵʽˇˎˌ ˍˇˎˌ ˃ʰʻʹˍʷˌ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ˍˇˎˌ ˍʰˎˍˈˍʹˍʰ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ʰ˄ʰ˒ˇˊʽˁʱ ˃ʶ ˍˊʶʽˌ ʶˉʽ˃ʷˊˇˎˌ 
ʵʽʰˋˍʱˋʶʽˌΥ ˍʹ˄ ʽˁʰ˄ˈˍʹˍʰΣ ˍʹ˄ ʶˁʵʺ˂˖ˋʹ ˁʰʽ ˍʹ˄ ʰ˄ʰʴ˄˗ˊʽˋʹΦ ʍˌ ˉˊˇˌ ˍʹ˄ 
ʽˁʰ˄ˈˍʹˍʰΣ ˃ˈ˄ˇ ʷ˄ʰˌ ˃ʰʻʹˍʺˌ ˎˉˇˋˍʺˊʽ˅ʶ ˈˍʽ ʷ˔ʶʽ ˁʰ˂ʺ ʶˉʾʵˇˋʹ ˋˍʰ ˃ʰʻʺ˃ʰˍʰ ʊɳΣ 
ʶ˄˗ ˇʽ ˎˉˈ˂ˇʽˉˇʽ ʰ˄ʰʴ˄˗ˊʽˋʰ˄ ʰˊˁʶˍʷˌ ʰʵˎ˄ʰ˃ʾʶˌ ˋˍʹ˄ ˁʰˍʰ˄ˈʹˋʹ ˉʽˇ ˋˏ˄ʻʶˍ˖˄ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ʶ˄˄ˇʽ˗˄ ˁʰʽ ˒ʰʽ˄ˇ˃ʷ˄˖˄Σ ˉˇˎ ʰ˄ˍʽˁʰˍˇˉˍˊʾʸˇ˄ˍʰʽ ˁʰʽ ˋˍʽˌ ˔ʰ˃ʹ˂ʷˌ 
ˍˇˎˌ ʰˁʰʵʹ˃ʰʿˁʷˌ ʶˉʽʵˈˋʶʽˌ ˋˍʰ ʻʶ˖ˊʹˍʽˁʱ ˋˁʷ˂ʹ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ʰˎˍ˗˄Φ  

ɮ˄ˍʽʻʷˍ˖ˌΣ ˖ˌ ˉˊˇˌ ˍʹ˄ ʶˁʵʺ˂˖ˋʹ ˁʰʽ ˇʽ ˍʷˋˋʶˊʽˌ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ 
ˉʶˊʽʷʴˊʰ˕ʰ˄ ʷ˄ʰ ˁʰ˂ˈ ʶˉʾˉʶʵˇ ˋˎ˃˃ʶˍˇ˔ʺˌ ˋʶ ʶˉʽˋˍʹ˃ˇ˄ʽˁʷˌ ˉˊʰˁˍʽˁʷˌΣ ˍˈˋˇ ˋˍˇ 
ˋ˔ˇ˂ʶʾˇ ˋˍʰ ˉ˂ʰʾˋʽʰ ˍ˖˄ ʶˊʴʰˋˍʹˊʽʰˁ˗˄ ˃ʰʻʹ˃ʱˍ˖˄ ˈˋˇ ˁʰʽ ˋˍˇ ˋˉʾˍʽΦ ɲʺ˂˖ˋʰ˄ 
ˈˍʽ ʰˋ˔ˇ˂ˇˏ˄ˍʰʽ ʰˊˁʶˍʱ ˋˎ˔˄ʱ ˃ʶ ʶˊʴʰˋʾʶˌ, ˈˉ˖ˌ ʹ ʶˉʽˋˁʶˎʺ ʹ˂ʶˁˍˊˇ˄ʽˁ˗˄ 
ˋˎˋˁʶˎ˗˄Σ ˁʽ˄ʹˍʺˊ˖˄ ʰˎˍˇˁʽ˄ʺˍ˖˄ ˁΦʱΦ ʰ˄ ˁʰʽ ʵʶ˄ ˍʽˌ ʰ˄ʰʴ˄˗ˊʽˋʰ˄ ˋʶ ˈ˂ʶˌ ˍʽˌ 
ˉʶˊʽˉˍ˗ˋʶʽˌ ˖ˌ ˋ˔ʶˍʽˁʷˌ ˃ʶ ˍʹ˄ ʶˉʽˋˍʺ˃ʹΦ  

ɮ˄ʰ˒ˇˊʽˁʱ ˃ʶ ˍʹ˄ ʰ˄ʰʴ˄˗ˊʽˋʹ ˍˇˎ ʶʰˎˍˇˏ ˍˇˎˌ ˖ˌ ʵˎ˄ʱ˃ʶʽ ʶˉʽˋˍʹ˃ˈ˄˖˄Σ 
ʶ˄˗ ˇʽ ˃ʰʻʹˍʷˌ ˃ˉˇˊˇˏˋʰ˄ ˄ʰ ʰ˄ʰʴ˄˖ˊʾˋˇˎ˄ ˋˍˇʽ˔ʶʾʰ ˍʹˌ ˉˊˇˋ˖ˉʽˁʺˌ ˍˇˎˌ 
ˍʰˎˍˈˍʹˍʰˌ ˋˍʹ˄ ˉˊˇˇˉˍʽˁʺ ʶ˄ˈˌ ʶ˒ʰˊ˃ˇˋ˃ʷ˄ˇˎΣ ˍʶ˔˄ʽˁˇˏ ʶˉʰʴʴʷ˂˃ʰˍˇˌΣ ʵʶ˄ 
˃ˉˇˊˇˏˋʰ˄ ˄ʰ ˍʰˎˍʽˋˍˇˏ˄ ˃ʶ ˍʹ˄ ˉˊˇˇˉˍʽˁʺ ˃ʽʰˌ ʶˊʶˎ˄ʹˍʽˁʺˌ ˋˍʰʵʽˇʵˊˇ˃ʾʰˌΦ  
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ɳˉʽˉ˂ʷˇ˄Σ ˇʽ ˃ʰʻʹˍʷˌ ˁʰˍʱ ˍʰ ˂ʶʴˈ˃ʶ˄ʱ ˍˇˎˌ ʶʾ˔ʰ˄ ˍʹ˄ ʰ˄ʰʴ˄˗ˊʽˋʹ ˍ˖˄ ʴˇ˄ʷ˖˄ ˁʰʽ 
ˍ˖˄ ˋˎ˄ˇ˃ʹ˂ʾˁ˖˄ ˍˇˎˌ ˖ˌ ʵˎ˄ʹˍʽˁ˗˄ ʶˉʰʴʴʶ˂˃ʰˍʽ˗˄ ˋˍˇ˄ ˍˇ˃ʷʰ ˍʹˌ ʶˉʽˋˍʺ˃ʹˌΣ 
ˁʰʻ˗ˌ ˍˇˎˌ ˉʰˊˈˍˊˎ˄ʰ˄ ˄ʰ ʰˋ˔ˇ˂ʹʻˇˏ˄ ˃ʶ ʷ˄ʰ ˍʶ˔˄ʽˁˈ ʶˉʱʴʴʶ˂˃ʰΦ  

ʅʶ ʰ˄ˍʾʻʶˋʹ ˃ʶ ˍʹ˄ ʶˉʽˁˊʰˍˇˏˋʰ ˊʹˍˇˊʽˁʺΣ ʹ ˇˉˇʾʰ ʰˉʶʽˁˇ˄ʾʸʶʽ ˍʽˌ 
˃ʶʽˇ˄ˇˍʽˁʷˌ ˇ˃ʱʵʶˌ ˖ˌ ʷ˔ˇˎˋʶˌ ˔ʰ˃ʹ˂ʷˌ ˒ʽ˂ˇʵˇ˅ʾʶˌ ʴʽʰ ˍʹ˄ ʶˉʽˋˍʺ˃ʹΣ ˇʽ ˃ʰʻʹˍʷˌ 
ˋˍʹ˄ ˉʰˊˇˏˋʰ ˃ʶ˂ʷˍʹ ʶ˅ʷ˒ˊʰˋʰ˄ ˒ʽ˂ˇʵˇ˅ʾʶˌ ʴʽʰ ˋˉˇˎʵʷˌ ˋˍˇ˄ ʶˎˊˏˍʶˊˇ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁˈ ˁʰʽ ˍʶ˔˄ʽˁˈ ˍˇ˃ʷʰ ˁʰʽ ˃ʱ˂ʽˋˍʰ ˋˍˇ ʶ˅˖ˍʶˊʽˁˈΣ ˋʶ ˔˗ˊʶˌ ˈˉˇˎ ʷ˔ˇˎ˄ 
ˋˎʴʴʶ˄ʶʾˌ ˁʰʽ ˎˉʱˊ˔ˇˎ˄ ʽˋ˔ˎˊʷˌ ʅʽ˔ ˁˇʽ˄ˈˍʹˍʶˌΦ ʆˇ ʴʶʴˇ˄ˈˌ ˈˍʽ ʹ ʶʻ˄ˇˉˇ˂ʽˍʽˋ˃ʽˁʺ 
ˍʰˎˍˈˍʹˍʰ ˍʹˌ ʅʽ˔ ˁˇʽ˄ˈˍʹˍʰˌ ʶʾ˄ʰʽ ˋˍʶ˄ʱ ˋˎ˄ʵʶʵʶ˃ʷ˄ʹ ˃ʶ ˍʹ ˃ʹˍˊʽˁʺ ˍˇˎˌ ʴ˂˗ˋˋʰ, 
ʷ˔ʶʽ ʵʽʰ˃ˇˊ˒˗ˋʶʽ ʷ˄ʰ ˉ˂ʰʾˋʽˇ ˋˍˇ ˇˉˇʾˇ, ʰ˄ ˁʰʽ ˇʽ ˃ʰʻʹˍʷˌ ʵʽʰ˃ʷ˄ˇˎ˄ ʱ˄˖ ˍ˖˄ мл 
ʶˍ˗˄ ˋˍʹ˄ ɳ˂˂ʱʵʰΣ ʵʶ˄ ʷ˔ˇˎ˄ ˁʰˍʰˁˍʺˋʶʽ ˍʹ˄ ʶ˂˂ʹ˄ʽˁʺ ʴ˂˗ˋˋʰΦ ʍˌ ʰˉˇˍʷ˂ʶˋ˃ʰ, 
ʰ˄ˍʽ˃ʶˍ˖ˉʾʸˇˎ˄ ˋʹ˃ʰ˄ˍʽˁʱ ʶ˃ˉˈʵʽʰ ˋˍʹ˄ ˁʰˍʰ˄ˈʹˋʹ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˁʰʽ ʱˊʰ 
ʶ̄ ʹˊʶʱʸʶˍʰʽ ˁʰʽ ʹ ˍʰˎˍˇˍʽˁʺ ˉˍˎ˔ʺ ˍʹˌ ʽˁʰ˄ˈˍʹˍʰˌ ˁʰʽ ˍʹˌ ʶˁʵʺ˂˖ˋʹˌΦ ɮˉˈ ˍʹ˄ ʱ˂˂ʹ 
˃ʶˊʽʱΣ ʹ ˉˇ˂ʽˍʽˋ˃ʽˁʺ ˍˇˎˌ ˍʰˎˍˈˍʹˍʰ ˒ʰʾ˄ʶˍʰʽ ˈˍʽ ʶˉʽʵˊʱ ˁʰʽ ʶ˄ʽˋ˔ˎˍʽˁʱ ˋˍʹ 
ʵʽʰ˃ˈˊ˒˖ˋʹ ʶˉʰʴʴʶ˂˃ʰˍʽˁ˗˄ ˒ʽ˂ˇʵˇ˅ʽ˗˄ ʴʽʰ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ʶˉʰʴʴʷ˂˃ʰˍʰΦ 
ɮ˄ʰ˒ˇˊʽˁʱ ˃ʶ ˍʹ˄ ˁˇʽ˄˖˄ʽˁʺ ˍˇˎˌ ˍʰˎˍˈˍʹˍʰΣ ˇʽ ˃ʰʻʹˍʷˌ ʵˎˋˁˇ˂ʶˏˇ˄ˍʰʽ ˄ʰ 
ʰ˄ʰʴ˄˖ˊʾˋˇˎ˄ ˍˇ˄ ʶʰˎˍˈ ˍˇˎˌ ˋʶ ʷ˄ʰ ʶˊʶˎ˄ʹˍʽˁˈ ʶˉʽˋˍʹ˃ˇ˄ʽˁˈ ʶˉʱʴʴʶ˂˃ʰΣ ˖̱̀ˈˋˇ 
ʹ ˁˇʽ˄˖˄ʽˁʺ ˍˇˎˌ ˍʰˎˍˈˍʹˍʰ ˍˇˏˌ ʷ˔ʶʽ ˇʵʹʴʺˋʶʽ ˋʶ ʶˉʽ˂ˇʴʷˌ ˋˍʰʵʽˇʵˊˇ˃ʾʰˌ 
˒ˇˊˍʽˋ˃ʷ˄ʶˌ ˃ʶ ˍʹ ˒ʽ˂ˇʵˇ˅ʾʰ ˍʹˌ ˁˇʽ˄˖˄ʽˁʺˌ ˉˊˇˈʵˇˎΦ 

ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ  

ɶ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ˍʰˎˍˈˍʹˍʰ ˁʰʽ ˇʽ ˒ʽ˂ˇʵˇ˅ʾʶˌ ˍ˖˄ ɹ˄ʵ˗˄ ʅʽ˔ ˃ʰʻʹˍ˗˄ ʵʶ˄ 
ʵʽʰ˃ˇˊ˒˗˄ˇ˄ˍʰʽ ʶ˄ ˁʶ˄˗ɢ ʰ˄ˍʽʻʷˍ˖ˌΣ ˍʷ˃˄ˇ˄ˍʰʽ ˁʰʽ ʰ˂˂ʹ˂ʶˉʽʵˊˇˏ˄ ˃ʶ ˍʽˌ ʱ˂˂ʶˌ 
ˍʰˎˍˈˍʹˍʶˌ ˍ˖˄ ˃ʰʻʹˍ˗˄Φ ɶ ˋ˔ʷˋʹ ˃ʶˍʰ˅ˏ ˍʹˌ ʰˁʰʵʹ˃ʰʿˁʺˌ ʶˉʾʵˇˋʹˌ ˁʰʽ ˍ˖˄ 
ʶˉʰʴʴʶ˂˃ʰˍʽˁ˗˄ ˒ʽ˂ˇʵˇ˅ʽ˗˄ ˃ˇʽʱʸʶʽ ˄ʰ ˃ʹ˄ ʶʾ˄ʰʽ ˉˊˇ˒ʰ˄ʺˌΣ ˁʰʻ˗ˌ ˇʽ ˃ʰʻʹˍʷˌ ˃ʶ 
˔ʰ˃ʹ˂ʺ ʶˉʾʵˇˋʹ ˃ˉˇˊʶʾ ˄ʰ ʷ˔ˇˎ˄ ˒ʽ˂ˇʵˇ˅ʾʶˌ ʴʽʰ ʶˉʰʴʴʷ˂˃ʰˍʰ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ 
ˍʹ˄ ʶˉʽˋˍʺ˃ʹ ˂ˈʴ˖ ˍʹˌ ʰ˄ˍʰ˂˂ʰˁˍʽˁʺˌ ʰ˅ʾʰˌ ˍʹˌ ʶˉʽˋˍʺ˃ʹˌ ˖ˌ ˃ʷˋˇˎ ˁˇʽ˄˖˄ʽˁʺˌ 
ʰ˄ˈʵˇˎΦ ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱΣ ʹ ˁˇʽ˄˖˄ʽˁʺ ˍʱ˅ʹ ˁʰʽ ʹ ˉˇ˂ʽˍʽˋ˃ʽˁʺ ˍʰˎˍˈˍʹˍʰ ˍ˖˄ ɹ˄ʵ˗˄ 
ʅʽ˔ ˃ʰʻʹˍ˗˄ ˋʶ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˉ˂ʰʾˋʽʰ ˍˇˎˌ ˍˇˉˇʻʶˍˇˏ˄ ˖ˌ ζʶ˅˖ˍʶˊʽˁˇˏˌη ˍʹˌ 
ˁˇˎ˂ˍˇˏˊʰˌ ˍʹˌ ʶˉʽˋˍʺ˃ʹˌ ˁʰʽ ˎˉˈ ʱ˂˂ʶˌ ˋˎ˄ʻʺˁʶˌ ˔ˊʹˋʽ˃ʶˏˇˎ˄ ˖ˌ ʵʾˁˍˎʰ 
ˎˉˇˋˍʺˊʽ˅ʹˌ ˉˇˎ ʶ˄ʽˋ˔ˏˇˎ˄ ˍʽˌ ˒ʽ˂ˇʵˇ˅ʾʶˌ ˍˇˎˌ ʴʽʰ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ˋˍʰʵʽˇʵˊˇ˃ʾʰΦ  
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ɶ ʵʽʶˉʽˋˍʹ˃ˇ˄ʽˁʺ {¢9a ˉˊˇˋʷʴʴʽˋʹ ˋˍʹ˄ ʆˊʽˍˇʲʱʻ˃ʽʰ 
ɳˁˉʰʾʵʶˎˋʹΥ ʆˇ ˉˊˈʴˊʰ˃˃ʰ L59b¢L¢L9{ 

ɮˊʴˏˊʹˌ ɿʽˉˎˊʱˁʹˌ1,2, ɮʻʰ˄ʰˋʾʰ ɼˇˁˇ˂ʱˁʹ1Σ ɮʽ˃ʽ˂ʾʰ ɾʽ˔ʰʹ˂ʾʵʹ1, 
ɼʰ˂˂ʽˈˉʹ ɱʽʰ˄˄ʰˁˇˎʵʱˁʹ1Σ ɱʽʱ˄˄ʹˌ ɾʶˍʰ˅ʱˌ1Σ ɿʾˁˇˌ ɼʰˉʶ˂˗˄ʹˌ1, 
ɼˎˊʽʰˁʺ ɲʹ˃ʹˍˊʽʱʵʹ3, ɲʹ˃ʺˍˊʹˌ ʅˍʰˏˊˇˎ1 

1ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɼˊʺˍʹˌΣ 2University of Groningen, 3ʃʶʽˊʰ˃ʰˍʽˁˈ ɱˎ˃˄ʱˋʽˇ 
ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ ɼˊʺˍʹˌ 

ʃʶˊʾ˂ʹ˕ʹ 

ʆˇ ˉʰˊˈ˄ ˉˊˈʴˊʰ˃˃ʰ ʰˉˇˍʶ˂ʶʾ ˃ʽʰ ˋˎ˄ʶˊʴʰˋʾʰ ˉʷ˄ˍʶ ʰˁʰʵʹ˃ʰʿˁ˗˄ ʽʵˊˎ˃ʱˍ˖˄ ˋˍʰ ˉ˂ʰʾˋʽʰ 
ˍˇˎ 9ǊŀǎƳǳǎҌ ʴʽʰ ˋˏ˃ˉˊʰ˅ʹ ˉʰ˄ʶˉʽˋˍʹ˃ʾ˖˄ ˋˍʹ˄ ˍˊʽˍˇʲʱʻ˃ʽʰ ʶˁˉʰʾʵʶˎˋʹΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ 
ˍˇ ˉˊˈʴˊʰ˃˃ʰ ʰˉˇˋˁˇˉʶʾ ˋˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ {¢9a ʵʽʵʰˁˍʽˁ˗˄ ʶ˄ˇˍʺˍ˖˄ ʴʽʰ ˍʹ˄ ʶˁˉʰʾʵʶˎˋʹ 
˃ʶ˂˂ˇ˄ˍʽˁ˗˄ ʶˁˉʰʽʵʶˎˍʽˁ˗˄ ˋʶ ˋˏʴ˔ˊˇ˄ʰ ˁʰʽ ʶˉʾˁʰʽˊʰ ʻʷ˃ʰˍʰ ˁʰʻ˗ˌ ˁʰʽ ˋʶ ˉʰˊʰʵˇˋʽʰˁʱ 
ʻʷ˃ʰˍʰ ʴʽʰ ˍʹ˄ ʶ˅ʷ˂ʽ˅ʹ ˍ˖˄ ɳˉʽˋˍʹ˃˗˄ ˃ʶ ʶˋˍʾʰˋʹ ˋˍʽˌ ʰˊ˔ʷˌ ˍʹˌ ʵʽʶˉʽˋˍʹ˃ˇ˄ʽˁˈˍʹˍʰˌΦ 
ɳˉʽˉ˂ʷˇ˄Σ ʴʾ˄ʶˍʰʽ ˔ˊʺˋʹ ʵʽʰ˒ˇˊʶˍʽˁ˗˄ ζ˒ʰˁ˗˄η ʰ˄ʱ˂ˎˋʹˌ ˍʹˌ ʵʽʶˉʽˋˍʹ˃ˇ˄ʽˁˈˍʹˍʰˌ 
ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ˍˇ˄ʽˋˍˇˏ˄ ˇʽ ʵʽʰˋˎ˄ʵʷˋʶʽˌ ˃ʶˍʰ˅ˏ ˍ˖˄ {-T-E-a ˉʶʵʾ˖˄Φ ʁʽ ʶ˄ˈˍʹˍʶˌ ˉˇˎ 
ʷ˔ˇˎ˄ ˉʰˊʰ˔ʻʶʾ ˁʰʽ ʶ˒ʰˊ˃ˇˋˍʶʾ ˋˍʹ˄ ˉʰˊˇˏˋʰ ˒ʱˋʹ ʰ˒ˇˊˇˏ˄ ˍʰ ˃ˇ˄ˍʷ˂ʰ ʶ˅ʱˉ˂˖ˋʹˌ ˍˇˎ 
COVID-мфΣ ˍʹ ɿʰ˄ˇˍʶ˔˄ˇ˂ˇʴʾʰΣ ˍʹ˄ ʃʰˊʰʲˇ˂ʽˁʺ ɼʾ˄ʹˋʹΣ ˍʹ˄ ɼˊˎˉˍˇʴˊʰ˒ʾʰΣ ˍʹ˄ ɼ˂ʽ˃ʰˍʽˁʺ 
ɮ˂˂ʰʴʺ ˁʰʽ ˍʹ ɱ˂˖ˋˋˇ˂ˇʴʾʰ-ɳ̄ ʽˋˍʹ˃ˇ˂ˇʴʾʰΦ  

ɽʷ˅ʶʽˌ ˁ˂ʶʽʵʽʱ: ɲʽʶˉʽˋˍʹ˃ˇ˄ʽˁˈˍʹˍʰΣ STEM ʵʽʵʰˁˍʽˁʷˌ ʶ˄ˈˍʹˍʶˌΣ ɳˁˉʰʾʵʶˎˋʹ ˃ʶ˂˂ˇ˄ˍʽˁ˗˄ 
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Abstract 

The present program includes the cooperation of five academic institutes in the context of 
Erasmus+ projects for strategic partnerships for Higher Education. In particular, the program 
aims at developing STEM teaching modules for pre-service teacher education in both 
contemporary topics and traditional curriculum topics about the evolution of the disciplines, 
with a focus on theoretical principles of interdiscipƭƛƴŀǊƛǘȅΦ CǳǊǘƘŜǊƳƻǊŜΣ ǎŜǾŜǊŀƭ άlensesέ of 
analysing interdisciplinarity are been implemented in order to stress the interconnections 
between the S-T-E-M disciplines. Up to the current state of the program, the modules 
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developed and implemented relate to modeling the evolution of COVID-19, Nanotechnology, 
Parabolic Motion, Cryptography, Climate Change and Linguistics-Epistemology.  

Keywords: Interdisciplinarity, STEM teaching modules, Pre-service teacher education 

ɳʽˋʰʴ˖ʴʺ 

ʁʽ ˋˏʴ˔ˊˇ˄ʶˌ ˁˇʽ˄˖˄ʽˁʷˌ ˉˊˇˁ˂ʺˋʶʽˌ όˉ˔ ɼ˂ʽ˃ʰˍʽˁʺ ʰ˂˂ʰʴʺΣ ʆʶ˔˄ʹˍʺ ɿˇʹ˃ˇˋˏ˄ʹΣ 
ɿʰ˄ˇˍʶ˔˄ˇ˂ˇʴʾʰ ϧ ʶ˒ʰˊ˃ˇʴʷˌ ˍʹˌύ ˃ʶ ˍʽˌ ˇˉˇʾʶˌ ʲˊʾˋˁˇ˄ˍʰʽ ʰ˄ˍʽ˃ʷˍ˖ˉʶˌ ˇʽ ˄ʷʶˌ 
ʴʶ˄ʽʷˌ ˃ʰʻʹˍ˗˄Σ ʰˉʰʽˍˇˏ˄ ʴ˄˗ˋʶʽˌ ˁʰʽ ʵʶ˅ʽˈˍʹˍʶˌΣ ˇʽ ˇˉˇʾʶˌ ʵʶ˄ ˃ˉˇˊˇˏ˄ ˄ʰ 
ʵʽʵʰ˔ʻˇˏ˄ ʶˉʰˊˁ˗ˌ ˎˉˈ ˍˇ ˉˊʾˋ˃ʰ ˃ˇ˄ˇʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ʵʽʵʰˁˍʽˁ˗˄ ˉˊˇˋʶʴʴʾˋʶ˖˄Φ 
ɮ˄ˍʰˉˇˁˊʽ˄ˈ˃ʶ˄ʹ ˋˍʹ˄ ˉʰˊʰˉʱ˄˖ ʰˉʰʾˍʹˋʹ ˁʰʻ˗ˌ ˁʰʽ ˋˍʹ˄ ʰ˄ʱʴˁʹ ˁʽ˄ʹˍˇˉˇʾʹˋʹˌ 
ˁʰʽ ʶˉʰʴʴʶ˂˃ʰˍʽˁˇˏ ˉˊˇˋʰ˄ʰˍˇ˂ʽˋ˃ˇˏ ˍ˖˄ ˄ʷ˖˄ ˉˊˇˌ ˍʽˌ ʊˎˋʽˁʷˌ ɳˉʽˋˍʺ˃ʶˌ όʊɳύ ʹ 
{¢9a ɳˁˉʰʾʵʶˎˋʹ ˉˊˇˍʶʾ˄ʶʽ ˃ʽʰ ʵʽʵʰˁˍʽˁʺ ˉˊˇˋʷʴʴʽˋʹ, ˁʰˍʱ ˍʹ˄ ˇˉˇʾʰ 
ʵʽʰˋˎ˄ʵʷˇ˄ˍʰʽ ʴ˄˗ˋʶʽˌ ˁʰʽ ʵʶ˅ʽˈˍʹˍʶˌ ʰˉˈ ˍʰ ˉʶʵʾʰ ˍ˖˄ ʊɳΣ ʆʶ˔˄ˇ˂ˇʴʾʰˌΣ 
ɾʹ˔ʰ˄ʽˁʺˌ ˁʰʽ ɾʰʻʹ˃ʰˍʽˁ˗˄ όaŀǊǘƝƴπtłŜȊ Ŝǘ ŀƭΦ, 2019).  

ʃʰˊˈ˂ʰ ʰˎˍʱΣ ʹ {¢9a ˉˊˇˋʷʴʴʽˋʹ ʵʶ˄ ʷ˔ʶʽ ˁʰˊˉˇ˒ˇˊʺˋʶʽ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʱ 
ˋˍʹ˄ ʶˁˉʰʽʵʶˎˍʽˁʺ ˉˊʱ˅ʹ ό.ǊŜƛƴŜǊ Ŝǘ ŀƭΦ, нлмнύΣ ʶ˄˗ ˋʹ˃ʰ˄ˍʽˁʱ ʶ˃ˉˈʵʽʰ ˋˍʹ˄ 
ʶ˄ˋ˖˃ʱˍ˖ˋʹ ˍʹˌ ʶˁˉʰʽʵʶˎˍʽˁʺˌ ʰˎˍʺˌ ˁʰʽ˄ˇˍˇ˃ʾʰˌ ʶʾ˄ʰʽ ʹ ʷ˂˂ʶʽ˕ʹ ʴ˄˗ˋʶ˖˄ ˁʰʽ 
ʶˉʽ˃ˈˊ˒˖ˋʹˌ ˍ˖˄ ʶˁˉʰʽʵʶˎˍʽˁ˗˄ ˁʰʻ˗ˌ ˁʰʽ ʹ ʷ˂˂ʶʽ˕ʹ {¢9a ʵʽʵʰˁˍʽˁ˗˄ ʶ˄ˇˍʺˍ˖˄, 
ˉˇˎ ˄ʰ ʶ˄ˋ˖˃ʰˍ˗˄ˇˎ˄ ˍʰ ˍʷˋˋʶˊʰ ˉʶʵʾʰ {¢9a ό9ƧƛǿŀƭŜ, нлмоύΦ ʅˎ˄ʶˉ˗ˌΣ ˉˊˇˁˏˉˍʶʽ 
ʹ ʰ˄ʱʴˁʹ ˍʹˌ ˉˊˇʶˍˇʽ˃ʰˋʾʰˌ ˍʹˌ ˄ʷʰˌ ʴʶ˄ʽʱˌ ʶˁˉʰʽʵʶˎˍʽˁ˗˄ ˋˍˇ˄ ˋ˔ʶʵʽʰˋ˃ˈ ˁʰʽ 
ˎ˂ˇˉˇʾʹˋʹ {¢9a ʵʽʵʰˋˁʰ˂ʽ˗˄Σ ʷˍˋʽ ˗ˋˍʶ ˃ʶ˂˂ˇ˄ˍʽˁʱ ˄ʰ ˃ˉˇˊʷˋˇˎ˄ ˄ʰ 
ˎˉˇˋˍʹˊʾ˅ˇˎ˄ ʵʽʶˉʽˋˍʹ˃ˇ˄ʽˁʷˌ ˉˊˇˋʶʴʴʾˋʶʽˌ ˋˍʹ ˋ˔ˇ˂ʽˁʺ ˍʱ˅ʹΦ    

ʍˌ h̄ ˇˍʷ˂ʶˋ˃ʰΣ ˍˇ ˉʰˊˈ˄ ˉˊˈʴˊʰ˃˃ʰ IDENTITIES ˋˍʰ ˉ˂ʰʾˋʽʰ ˍˇˎ 9ǊŀǎƳǳǎҌ 
Y!нло ˋˍˊʰˍʹʴʽˁ˗˄ ˋˎ˄ʶˊʴʰˋʽ˗˄ ʰˁʰʵʹ˃ʰʿˁ˗˄ ʽʵˊˎ˃ʱˍ˖˄ ˋˍʹ˄ ˍˊʽˍˇʲʱʻ˃ʽʰ 
ʶˁˉʰʾʵʶˎˋʹΣ ʰˉˇˋˁˇˉʶʾ ˋˍˇ˄ ˋ˔ʶʵʽʰˋ˃ˈ ˁʰʽ ʰ˄ʱˉˍˎ˅ʹ {¢9a ʶ˄ˇˍʺˍ˖˄ ˉˇˎ 
ʰ˄ʰʵʶʽˁ˄ˏˇˎ˄ ʰˊ˔ʷˌ ˍʽˌ ʵʽʶˉʽˋˍʹ˃ˇ˄ʽˁˈˍʹˍʰˌ ˃ʶˍʰ˅ˏ ˍ˖˄ {¢9a ˉʶʵʾ˖˄ ˁʰʽ ʻʰ 
˃ˉˇˊˇˏˋʰ˄ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄ ʴʽʰ ʵʽʵʰˋˁʰ˂ʾʰ ˍ˖˄ ˃ʶ˂˂ˇ˄ˍʽˁ˗˄ {¢9a 
ʶˁˉʰʽʵʶˎˍʽˁ˗˄Φ   

ɾʶʻˇʵˇ˂ˇʴʾʰ 

ʅˍˇ ˉˊˈʴˊʰ˃˃ʰ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˉʷ˄ˍʶ ʰˁʰʵʹ˃ʰʿˁʱ ʽʵˊˏ˃ʰˍʰ ʰˉˈ ˍʷˋˋʶˊʽˌ ˔˗ˊʶˌΥ 
¦ƴƛǾŜǊǎƛǘŁ Řƛ .ƻƭƻƎƴŀ ϧ ¦ƴƛǾŜǊǎƛǘŁ 5ŜƎƭƛ ǎǘǳŘƛ Řƛ tŀǊƳŀ όɹˍʰ˂ʾʰύΣ ¦ƴƛǾŜǊǎƛǘŞ ŘŜ 
aƻƴǘǇŜƭƭƛŜǊ όɱʰ˂˂ʾʰύΣ ¦ƴƛǾŜǊǎƛǘŀǘ ŘŜ .ŀǊŎŜƭƻƴŀ όɹˋˉʰ˄ʾʰύ ˁʰʽ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɼˊʺˍʹˌ 
όɳ˂˂ʱʵʰύΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ʶˊʶˎ˄ʹˍʷˌ ˉˇˎ ʰˋ˔ˇ˂ˇˏ˄ˍʰʽ ˃ʶ ˍʹ 
ʵʽʵʰˋˁʰ˂ʾʰ ˁʰʽ ˃ʱʻʹˋʹ ˍ˖˄ {¢9a ˉʶʵʾ˖˄ ˋˍʹ˄ ʆˊʽˍˇʲʱʻ˃ʽʰ ʶˁˉʰʾʵʶˎˋʹ ˁʰʻ˗ˌ ˁʰʽ 
ˋ̱ ʹ˄ ˉˊˇˉˍˎ˔ʽʰˁʺ ʶˁˉʰʾʵʶˎˋʹ ˃ʶ˂˂ˇ˄ˍʽˁ˗˄ ʶˁˉʰʽʵʶˎˍʽˁ˗˄ ˋˍʰ ˉʶʵʾʰ ˍ˖˄ ʊɳΣ 
ɾʰʻʹ˃ʰˍʽˁ˗˄ ˁʰʽ ʃ˂ʹˊˇ˒ˇˊʽˁʺˌΦ   

ɳˉʽ˃ʷˊˇˎˌ ˋˁˇˉˇʾ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʶʾ˄ʰʽΥ  
ʰύ ɶ ˉˊˇʶˍˇʽ˃ʰˋʾʰ ˃ʽʰˌ ˄ʷʰˌ ʴʶ˄ʽʱˌ ʶˁˉʰʽʵʶˎˍʽˁ˗˄ ʵʶˎˍʶˊˇʲʱʻ˃ʽʰˌ 

ʶˁˉʰʾʵʶˎˋʹˌ ˋˍˇ˄ ˋ˔ʶʵʽʰˋ˃ˈ ˁʰʽ ˎ˂ˇˉˇʾʹˋʹ ʵʽʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ʵʽʵʰˋˁʰ˂ʽ˗˄Φ 
ʲύ ɶ ˉˊˇ˗ʻʹˋʹ ˍʹˌ ʵʹ˃ʽˇˎˊʴʾʰˌ ʵʽʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ʶˊʶˎ˄ʹˍʽˁ˗˄ ˇ˃ʱʵ˖˄ ˋˍʰ 

ˉʶʵʾʰ ˍʹˌ ɲʽʵʰˁˍʽˁʺˌ ˍ˖˄ ɾʰʻʹ˃ʰˍʽˁ˗˄Σ ʊɳ ˁʰʽ ʃ˂ʹˊˇ˒ˇˊʽˁʺˌΦ 
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ʴύ ʁ ˋ˔ʶʵʽʰˋ˃ˈˌ {¢9a ʶ˄ˇˍʺˍ˖˄ ʵʽʵʰˋˁʰ˂ʾʰˌ ˉˇˎ ʻʰ ˃ˉˇˊˇˏˋʰ˄ ˄ʰ 
˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄ ʴʽʰ ʵʽʱ ʸ˗ˋʹˌ ˁʰʽ ˃ʽˁˍʺˌ ˃ˇˊ˒ʺˌ ʵʽʵʰˋˁʰ˂ʾʰ ˋʶ ˒ˇʽˍʹˍʷˌ 
ɾʰʻʹ˃ʰˍʽˁ˗˄Σ ʊɳ ˁʰʽ ʃ˂ʹˊˇ˒ˇˊʽˁʺˌΦ 

ʵύ ɶ ʰ˄ʱˉˍˎ˅ʹ ˄ʷ˖˄ ˉʰʽʵʰʴ˖ʴʽˁ˗˄ ˉˊˇˋʶʴʴʾˋʶ˖˄ ˁʰʽ ˃ʶʻˈʵ˖˄ ˉˊˇˁʶʽ˃ʷ˄ˇˎ 
˄ʰ ˉˊˇ˖ʻʹʻʶʾ ʹ ʵʽʶˉʽˋˍʹ˃ˇ˄ʽˁˈˍʹˍʰ ˃ʶˍʰ˅ˏ ˍ˖˄ ɾʰʻʹ˃ʰˍʽˁ˗˄Σ ʊɳ ˁʰʽ 
ʃ˂ʹˊˇ˒ˇˊʽˁʺˌ ˋˍʰ ˉ˂ʰʾˋʽʰ {¢9a ˉˊˇˋʶʴʴʾˋʶ˖˄Φ 

ʍˌ ˉʰˊʰʵˇˍʷˇ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʻʰ ʰ˄ʰˉˍˎ˔ʻˇˏ˄ ˍʶ˂ʽˁ˗ˌ ˍʷˋˋʶˊʽˌ {¢9a 
ʶ˄ˈˍʹˍʶˌ ʵʽʵʰˋˁʰ˂ʾʰˌΣ ʵʽʱˊˁʶʽʰˌ мл-нл ˖ˊ˗˄Σ ˇʽ ˇˉˇʾʶˌ ʻʰ ʷ˔ˇˎ˄ ʵˇˁʽ˃ʰˋˍʶʾ 
ʵʽʰˁˊʰˍʽˁʱ ˋʶ ˉˇʽˁʾ˂ʰ ʶˁˉʰʽʵʶˎˍʽˁʱ ˉ˂ʰʾˋʽʰ ˍ˖˄ ˋˎ˃˃ʶˍʶ˔ˈ˄ˍ˖˄ ˔˖ˊ˗˄ όʹ ˁʰʻʶ˃ʾʰ 
ʶ˄̍ˍʹˍʰ ˍˇˎ˂ʱ˔ʽˋˍˇ˄ ˋʶ ʵˏˇ ˔˗ˊʶˌύ ˁʰʻ˗ˌ ˁʰʽ ˋʶ ʵˏˇ ʵʽʶʻ˄ʺ ʻʶˊʽ˄ʱ ˋ˔ˇ˂ʶʾʰ, ˍʰ 
ˇˉˇʾʰ ʵʽˇˊʴʰ˄˗ʻʹˁʰ˄ ʰˉˈ ˍʰ ʰˁʰʵʹ˃ʰʿˁʱ ʽʵˊˏ˃ʰˍʰ ˉˇˎ ˋˎ˃˃ʶˍʷ˔ˇˎ˄Φ ɶ 
ʶ˒ʰˊ˃ˇʴʺ ˍ˖˄ ʶ˄ˇˍʺˍ˖˄ ˉˊʰʴ˃ʰˍˇˉˇʽʶʾˍʰʽκˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˃ʶ ˃ʽˁˍˈ ˍˊˈˉˇ ʶʾˍʶ 
ʶ˅ ʰˉˇˋˍʱˋʶ˖ˌ όˉ˔ мˇ ʻʶˊʽ˄ˈ ˋ˔ˇ˂ʶʾˇύ ˈˍʰ˄ ˇʽ ˉʶˊʽˇˊʽˋ˃ˇʾ ˂ˈʴ˖ /h±L5-19 ˍˇ 
ʶˉʷʲʰ˂˂ʰ˄ ʶʾˍʶ ʵʽʱ ʸ˗ˋʹˌ όˉ˔ нˇ ʻʶˊʽ˄ˈ ˋ˔ˇ˂ʶʾˇύ ˈˍʰ˄ ʰˎˍˈ ˁʰʻʾˋˍʰˍʰʽκˁʰˍʷˋˍʹ 
ʵˎ˄ʰˍˈ˄Φ ʁʽ ʶ˄ˈˍʹˍʶˌ ʰˎˍʷˌ ʻʰ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ʰ˒ʶ˄ˈˌ ˃ʶ ˋˏʴ˔ˊˇ˄ʰ {¢9a ʰ˄ˍʽˁʶʾ˃ʶ˄ʰ 
όˈˉ˖ˌ ɼ˂ʽ˃ʰˍʽˁʺ ɮ˂˂ʰʴʺΣ ɿʰ˄ˇˍʶ˔˄ˇ˂ˇʴʾʰύ ˁʰʽ ʰ˒ʶˍʷˊˇˎ ˃ʶ ɻ̔ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ 
ˉʰˊʰʵˇˋʽʰˁʱ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰ, ˉ̌ ˎ ʶʾʻʽˋˍʰʽ ˄ʰ ʲˊʾˋˁˇ˄ˍʰʽ ˋˍʰ ʰ˄ʰ˂ˎˍʽˁʱ ˉˊˇʴˊʱ˃˃ʰˍʰ 
όˈˉ˖ˌ ʹ ʃʰˊʰʲˇ˂ʽˁʺ ɼʾ˄ʹˋʹΣ ɼˊˎˉˍˇʴˊʰ˒ʾʰ ˁˍ˂ύΦ  

ɮ˄ʰ˂ˎˍʽˁˈˍʶˊʰΣ ˋˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˍ˖˄ ˋˏʴ˔ˊˇ˄˖˄ {¢9a ʰ˄ˍʽˁʶʽ˃ʷ˄˖˄ ˍʰ 
ˇˉˇʾʰ ʰˉˇˍʶ˂ˇˏ˄ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ʷˊʶˎ˄ʰˌ ʰʽ˔˃ʺˌΣ ʹ ʵʽʶˉʽˋˍʹ˃ˇ˄ʽˁˈˍʹˍʰ ʶʾ˄ʰʽ ʶʴʴʶ˄ʺˌ 
ˁʰʽ ʷ˃˒ˎˍʹΦ ʅˎ˄ʶˉ˗ˌ ˇʽ ˒ˇʽˍʹˍʷˌ ˁʰ˂ˇˏ˄ˍʰʽ ˄ʰ ζˉˊˇʲʱ˂˂ˇˎ˄η ˍʽˌ 
ʷ˄˄ˇʽʶˌκ˒ʰʽ˄ˈ˃ʶ˄ʰκʶ˒ʰˊ˃ˇʴʷˌ ˋˍʰ ʶ˃ˉ˂ʶˁˈ˃ʶ˄ʰ {¢9a ˉʶʵʾʰ όŘƛǎŎƛǇƭƛƴŀǊƛǎŀǘƛƻƴύΦ 
ɮ˄ˍʾʻʶˍʰΣ ˋˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˍ˖˄ ˉʰˊʰʵˇˋʽʰˁ˗˄ ʰ˄ˍʽˁʶʽ˃ʷ˄˖˄Σ ˇʽ ˒ˇʽˍʹˍʷˌ ˁʰ˂ˇˏ˄ˍʰʽ 
˄ʰ ʵˇˎ˄ ˉʷˊʰ ʰˉˈ ˍʹ˄ ˉʰʴʽ˖˃ʷ˄ʹ ˁʰʽ ˁʰ˂ʱ ʶʴˁʰʻʽʵˊˎ˃ʷ˄ʹ ˍʰ˅ʽ˄ˈ˃ʹˋʹ ˍʹˌ ʴ˄˗ˋʹˌ 
ˋʶ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˉʶʵʾʰ όŘƛǎŎƛǇƭƛƴŜǎύ ˁʰʽ ˄ʰ ʰ˄ʰʴ˄˖ˊʾˋˇˎ˄ ˍʹ ʵʽʶˉʽˋˍʹ˃ˇ˄ʽˁʺ 
ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹ ˃ʶˍʰ˅ˏ ˍ˖˄ ˉʶʵʾ˖˄ ˃ʷˋʰ ʰˉˈ ʽˋˍˇˊʽˁʷˌ ˉˊˇˋʶʴʴʾˋʶʽˌΦ 

ɳˉʽˉ˂ʷˇ˄Σ ʻʰ ʰ˄ʰˉˍˎ˔ʻˇˏ˄ ˃ʶʻˇʵˇ˂ˇʴʽˁʷˌ ˁʰˍʶˎʻˏ˄ˋʶʽˌ ˁʰʽ ˋˎˋˍʱˋʶʽˌ ʴʽʰ 
ˍˇ˄ ˋ˔ʶʵʽʰˋ˃ˈ ˁʰʽ ˉˊʰʴ˃ʰˍˇˉˇʾʹˋʹ ʵʽʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ʵʽʵʰˋˁʰ˂ʽ˗˄Φ ʃʰˊʱ˂˂ʹ˂ʰΣ 
ʶˊʶˎ˄ʹˍʷˌ ʶ˅ʶʽʵʽˁʶˎ˃ʷ˄ˇʽ ˋˍʹ˄ ˉˊʰʴ˃ʰˍˇˉˇʾʹˋʹ ˃ʽˁˍʺˌ ˁʰʽ ʶ˅ ʰˉˇˋˍʱˋʶ˖ˌ ˃ˇˊ˒ʺˌ 
ʶˁˉʰʾʵʶˎˋʹˌ ʻʰ ˕ʹ˒ʽˇˉˇʽʺˋˇˎ˄ ʵʽʵʰˁˍʽˁˈ ˎ˂ʽˁˈ ˁʰʽ ʻʰ ʵʽʰ˃ˇˊ˒˗ˋˇˎ˄ ˍʽˌ 
ˉʰˊʰʴˈ˃ʶ˄ʶˌ ʶ˄ˈˍʹˍʶˌ ˁʰˍʱ˂˂ʹ˂ʰ ʴʽʰ ˃ʽˁˍʺ ˁʰʽ ʶ˅ ʰˉˇˋˍʱˋʶ˖ˌ ˃ˇˊ˒ʺ 
ʶˁˉʰʾʵʶˎˋʹˌΣ ˃ʷˋ˖ ˍʹˌ ˔ˊʺˋʹˌ ˕ʹ˒ʽʰˁʺˌ ˉ˂ʰˍ˒ˈˊ˃ʰˌ ʶˁˉʰʾʵʶˎˋʹˌ όahh/ύΣ 
ˋˎ˃ʲʱ˂˂ˇ˄ˍʰˌ ˋˍʹ ʲʽ˖ˋʽ˃ˈˍʹˍʰ ˁʰʽ ˍʹ ˃ʶˍʰ˒ʶˊˋʽ˃ˈˍʹˍʰ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˋʶ 
ʱ˂˂ʰ ʶˁˉʰʽʵʶˎˍʽˁʱ ˉ˂ʰʾˋʽʰΦ          

ʆʷ˂ˇˌΣ ˍʰ ˉˇˊʾˋ˃ʰˍʰ ʰˉˈ ˍʹ ʵʽʶ˅ʰʴ˖ʴʺ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʻʰ ˋˎ˄ʶʽˋ˒ʷˊˇˎ˄ 
ˋʶ ˋˎˋˍʱˋʶʽˌ ˁʰʽ ˁʰˍʶˎʻˎ˄ˍʺˊʽʶˌ ʴˊʰ˃˃ʷˌ ˋˍˇˎˌ ˒ˇˊʶʾˌ ˔ʱˊʰ˅ʹˌ ʶˁˉʰʽʵʶˎˍʽˁʺˌ 
ˉˇ˂ʽˍʽˁʺˌ, ˈˋˇ˄ ʰ˒ˇˊʱ ˍʽˌ ˉˊˇˍʶˊʰʽˈˍʹˍʶˌ ˍˇˎ 9ǊŀǎƳǳǎҌ,  ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍʹ˄ 
ˉˊˇ˗ʻʹˋʹ ˍʹˌ ˁʰ˂˂ʽʷˊʴʶʽʰˌ ʴ˄˗ˋʶ˖˄ ˁʰʽ ʵʶ˅ʽˇˍʺˍ˖˄ ʴʽʰ ʵʽʵʰˋˁʰ˂ʾʰ ˁʰʻ˗ˌ ˁʰʽ 
ˋˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ʵʽʰʵʽˁˍˎʰˁ˗˄ ˁʰʽ ʶ˅ ʰˉˇˋˍʱˋʶ˖ˌ ˃ˇˊ˒ʺˌ ˃ʰʻʹ˃ʱˍ˖˄Φ 

ɱ̔ ʰ ˍʽˌ ʰ˄ʱʴˁʶˌ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʷ˔ˇˎ˄ ʰ˅ʽˇˉˇʽʹʻʶʾ ˋˍˇʽ˔ʶʾʰ ʰˉˈ ʷˊʶˎ˄ʶˌ 
ʶˉʽˋˁˈˉʹˋʹˌ ˉˇˎ ʶʾ˄ʰʽ ʵʹ˃ˇ˒ʽ˂ʶʾˌ ˋˍʹ ʵʽʶʻ˄ʺ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ʴʽʰ ˍʹ ʵʽʵʰˁˍʽˁʺΦ 
ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ʰ˄ʰ˒ˇˊʽˁʱ ˃ʶ ˍʽˌ ˃ʶʻˈʵˇˎˌ ʵʽʰˋˏ˄ʵʶˋʹˌ ˍ˖˄ ˉʶʵʾ˖˄Σ ˍˇ ˉˊˈʴˊʰ˃˃ʰ 
ʰˁ ˇ˂ˇˎʻʶʾ ˃ʽʰ ʵʽʶˉʽˋˍʹ˃ˇ˄ʽˁʺ όƛƴǘŜǊŘƛǎŎƛǇƭƛƴŀǊȅύ ˉˊˇˋʷʴʴʽˋʹ ˋˍʰ ˉ˂ʰʾˋʽʰ ˍ˖˄ 
ˍˎˉˇ˂ˇʴʽ˗˄ YƭŜƛƴ όнлмтύΦ ʇˉˈ ʰˎˍˈ ˍˇ ˉˊʾˋ˃ʰΣ ʰ˅ʽˇˉˇʽˇˏ˄ˍʰʽ ˇˎˋʽʰˋˍʽˁʱ ʴ˄˗ˋʶʽˌΣ 
˃ʷʻˇʵˇʽ ˁʰʽ ʶˉʽˋˍʹ˃ˇ˂ˇʴʾʶˌ ˍ˖˄ ʶˉʽ˃ʷˊˇˎˌ ˉʶʵʾ˖˄ ʴʽʰ ˍʹ˄ ʰ˄ʱʵʶʽ˅ʹ ˍ˖˄ 
ʵʽʰˋˎ˄ʵʷˋʶ˖˄ ˃ʶˍʰ˅ˏ ˍ˖˄ ˉʶʵʾ˖˄Σ ˋʶ ʰ˄ˍʾʻʶˋʹ ˃ʶ ˉˊˇˋʶʴʴʾˋʶʽˌ ˉˇˎ ʰʴ˄ˇˇˏ˄ ˍʹ 
˔ˊʺˋʹ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ʰ˄ˍʽˁʶʽ˃ʷ˄˖˄ όŀ-ŘƛǎŎƛǇƭƛƴŀǊȅύ ʺ ʵʽʰʶˉʽˋˍʹ˃ˇ˄ʽˁʷˌ 
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όǘǊŀƴǎŘƛǎŎƛǇƭƛƴŀǊȅύ ˉˊˇˋʶʴʴʾˋʶʽˌ ˉˇˎ ˔ʰˊʰˁˍʹˊʾʸˇ˄ˍʰʽ ˖ˌ ˉʽˇ ʶˎˊʶʾʶˌ ˁʰʽ ʶ˅˖ʴʶ˄ʶʾˌ 
(Alvargonzález, 2011).   

ʃʰˊʱ˂˂ʹ˂ʰΣ ˍˇ ˉˊˈʴˊʰ˃˃ʰ ˔ˊʹˋʽ˃ˇˉˇʽʶʾ ʻʶ˖ˊʹˍʽˁʱ ˉ˂ʰʾˋʽʰ ˉˊˇˁʶʽ˃ʷ˄ˇˎ 
˄ʰ ʰ˄ʰʵʶʽ˔ʻʶʾ ʹ ʵʽʶˉʽˋˍʹ˃ˇ˄ʽˁˈˍʹˍʰ ˋˍʽˌ ʵʽʵʰˁˍʽˁʷˌ ʶ˄ˈˍʹˍʶˌΦ ʃˊ˗ˍˇ˄Σ ˍʹ˄ ʷ˄˄ˇʽʰ 
ˍ˖˄ «ʵʽʰˋˎ˄ˇˊʽʰˁ˗˄ ʰ˄ˍʽˁʶʽ˃ʷ˄˖˄» (bouƴŘŀǊȅ ƻōƧŜŎǘǎύΣ ˍʰ ˇˉˇʾʰ ʶʾ˄ʰʽ 
ζʰ˄ˍʽˁʶʾ˃ʶ˄ʰη ˍʰ ˇˉˇʾʰ ʰ˒ʶ˄ˈˌ ʰˉˇˁˍˇˏ˄ ˄ˈʹ˃ʰ ˋʶ ʵʽʰ˒ˇˊʶˍʽˁʱ ʻʷ˃ʰˍʰκˉʶʵʾʰ ˁʰʽ 
ʰ˒ʁˍʷˊˇˎ ʷ˔ˇˎ˄ ʰˎˍˇˍʶ˂ʺ ˏˉʰˊ˅ʹΣ ʷˍˋʽ ˗ˋˍʶ ˄ʰ ʶ˄ʶˊʴˇˉˇʽˇˏ˄ ˃ʽʰ ζ˃ˉˊˇˌ ˁʰʽ 
ˉʾˋ˖η ˁʾ˄ʹˋʹ ˃ʶˍʰ˅ˏ ˍˇˎ ζʶʽʵʽˁˇˏη ˁʰʽ ˍˇˎ ζʴʶ˄ʽˁˇˏη (Akkerman & Baker, 2011). 
ɲʶˏˍʶˊˇ˄Σ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ζʶˉʽˋˍʹ˃ˇ˂ˇʴʽˁʱ ʻʷ˃ʰˍʰη (epistemological activators), 
ˍʰ ˇˉˇʾʰ ʶʾ˄ʰʽ ʷ˄˄ˇʽʶˌκ˃ʷʻˇʵˇʽκʻʷ˃ʰˍʰ, ˍʰ ˇˉˇʾʰ ʶ˄ʶˊʴˇˉˇʽˇˏ˄ ʷ˄ʰ ʶˉʾˉʶʵˇ ˃ʶˍʰ-
ʰ˄ʱ˂ˎˋʹˌ ˁʰˍʱ ˍˇ ˇˉˇʾˇ ˍʰ ʵʽʰ˒ˇˊʶˍʽˁʱ ˉʶʵʾʰ ˃ˉˇˊˇˏ˄ ˄ʰ 
ˉʰˊʰˍʹˊʹʻˇˏ˄κˋˎʴˁˊʽʻˇˏ˄κˉʶˊʽˉ˂ʶ˔ʻˇˏ˄Φ ʆˊʾˍˇ˄Σ ˋʶ ʴ˂˖ˋˋˇ˂ˇʴʽˁˈ ʶˉʾˉʶʵˇ ˁʰʽ 
ˇˊˇ˂ˇʴʾʰˌΣ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʴ˂˖ˋˋˇ˂ˇʴʽˁʱ ʻʷ˃ʰˍʰ όƭƛƴƎǳƛǎǘƛŎ ŀŎǘƛǾŀǘƻǊǎύΣ ˍʰ ˇˉˇʾʰ 
ʶʾ˄ʰʽ ˈˊˇʽ ˉˇˎ ʰˉˇˁˍˇˏ˄ ʵʽʰ˒ˇˊʶˍʽˁʱ ˄ˇʺ˃ʰˍʰ ˋˍʰ ʵʽʱ˒ˇˊʰ ˉʶʵʾʰΦ ʅˎ˄ʶˉ˗ˌΣ ʹ 
˔ˊʺˋʹ ˍ˖˄ ˉʰˊʰˉʱ˄˖ ʰ˄ʰ˃ʷ˄ʶˍʰʽ ˄ʰ ˋˎ˄ʶʽˋ˒ʷˊʶʽ ˋˍˇ˄ ˋ˔ʶʵʽʰˋ˃ˈ ˁʰʽ ˎ˂ˇˉˇʾʹˋʹ 
{¢9a ʶ˄ˇˍʺˍ˖˄Σ ʹ ʰˉˇʵˇˍʽˁˈˍʹˍʰ ˍ˖˄ ˇˉˇʾ˖˄ ˃ʶ˂ʶˍʱˍʰʽ ʶˉʽˉˊˇˋʻʷˍ˖ˌ ˋˍˇ 
ˉˊˈʴˊʰ˃˃ʰΦ    

ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ  

ʆˇ ˉˊˈʴˊʰ˃˃ʰ ʲˊʾˋˁʶˍʰʽ ˋˍˇ˄ опˇ ˃ʺ˄ʰ ʰˉˈ ˍˇ ˋˏ˄ˇ˂ˇ ˍʹˌ ос ˃ʹ˄˗˄ ˍʹˌ ˁʰ˄ˇ˄ʽˁʺˌ 
ʵʽʱˊˁʶʽʱˌ ˍˇˎΦ ʅˍˇ ʵʽʱˋˍʹ˃ʰ ʰˎˍˈ ʷ˔ˇˎ˄ ʰ˄ʰˉˍˎ˔ʻʶʾ ʺʵʹ п ʵʽʵʰˁˍʽˁʷˌ ʶ˄ˈˍʹˍʶˌ ʰˉˈ 
ˍʰ ˉˊ˗ˍʰ ʵˏˇ ˔ˊˈ˄ʽʰ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌΣ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ʵˏˇ ʴʽʰ ˉʰˊʰʵˇˋʽʰˁʱ 
ʻʷ˃ʰˍʰ ˉˇˎ ʰ˒ˇˊˇˏ˄ ʵʽʰˋˎ˄ʵʷˋʶʽˌ ˃ʶˍʰ˅ˏ ɾʰʻʹ˃ʰˍʽˁ˗˄-ɳˉʽˋˍʺ˃ʹˌ ʇˉˇ˂ˇʴʽˋˍ˗˄ 
ˁʰʽ ɾʰʻʹ˃ʰˍʽˁ˗˄-ʊɳΣ ˁʰʻ˗ˌ ˁʰʽ ʵˏˇ ʵʽʵʰˁˍʽˁʷˌ ʶ˄ˈˍʹˍʶˌ ʴʽʰ ˋˏʴ˔ˊˇ˄ʰ {¢9a 
ʰ˄ˍʽˁʶʾ˃ʶ˄ʰΦ ɮ˄ʰ˂ˎˍʽˁˈˍʶˊʰ ˇʽ ʶ˄ˈˍʹˍʶˌ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶΥ 

ʰύ ɼˊˎˉˍˇʴˊʰ˒ʾʰΣ ˈˉˇˎ ˇʽ ˒ˇʽˍʹˍʷˌ ʶˁˉʰʽʵʶˏˇ˄ˍʰʽ ˃ʷˋʰ ʰˉˈ ʵʽʰʵˊʰˋˍʽˁʱ 
ˉʰʽ˔˄ʾʵʽʰ ʰ˂˂ʱ ˁʰʽ ʽˋˍˇˊʽˁʷˌ ʰ˄ʰʵˊˇ˃ʷˌ ˋˍˇˎˌ ʵʽʱ˒ˇˊˇˎˌ ˍˏˉˇˎˌ ˁˊˎˉˍˇʴˊʱ˒ʹˋʹˌ 
ˁʰʽ ʰˉˇˁˊˎˉˍˇʴˊʱ˒ʹˋʹˌ ˉ˂ʹˊˇ˒ˇˊʾʰˌΣ ʶ˄˗ ˇʽ ˒ˇʽˍʹˍʷˌ ˃ʰʻʰʾ˄ˇˎ˄ ˁʰʽ ʴʽʰ ˍʹ 
˔ˊʺˋʹ ˃ˇ˄ˈʵˊˇ˃˖˄ ˋˎ˄ʰˊˍʺˋʶ˖˄ όƻƴŜ-ǿŀȅ ŦǳƴŎǘƛƻƴύ ʴʽʰ ˍʹ˄ ʶˉʾˍʶˎ˅ʹ ˃ʶʴʰ˂ˏˍʶˊˇˎ 
ʶˉʽˉʷʵˇˎ ʰˋ˒ʱ˂ʶʽʰˌΦ  

ʲύ ʃʰˊʰʲˇ˂ʽˁʺ ˁʾ˄ʹˋʹΣ ˈˉˇˎ ˇʽ ˒ˇʽˍʹˍʷˌ ˃ʷˋʰ ʰˉˈ ˃ʽʰ ʽˋˍˇˊʽˁʺ ʰ˄ʰʵˊˇ˃ʺ 
ˍʹˌ ˃ʶ˂ʷˍʹˌ ˍʹˌ ˉʰˊʰʲˇ˂ʽˁʺˌ ˁʾ˄ʹˋʹˌ ˃ʷˋʰ ʰˉˈ ˁʶʾ˃ʶ˄ʰ ˍ˖˄ ¢ŀǊǘŀƎƭƛŀΣ DǳƛŘƻōŀƭŘƻ 
ˁʰʽ ɱʰ˂ʽ˂ʰʾˇˎ ˃ʰʻʰʾ˄ˇˎ˄ ʴʽʰ ˍʽˌ ʰ˂˂ʹ˂ʶˉʽʵˊʱˋʶʽˌ ˃ʶˍʰ˅ˏ ɾʰʻʹ˃ʰˍʽˁ˗˄ ˁʰʽ ʊɳΣ 
ˁʰʻ˗ˌ ˁʰʽ ˍʹ˄ ʶ˅ʷ˂ʽ˅ʹ ˍʹˌ ʊˎˋʽˁʺˌ ˖ˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁˇ  ˏh ˄ˍʽˁʶʽ˃ʷ˄ˇˎ. 

ʴύ ɿʰ˄ˇˍʶ˔˄ˇ˂ˇʴʾʰΣ ˈˉˇˎ ˇʽ ˒ˇʽˍʹˍʷˌ ˃ʰʻʰʾ˄ˇˎ˄ ʴʽʰ ˍˇ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˍʹˌ 
ɿʰ˄ˇʶˉʽˋˍʺ˃ʹˌ-ɿʰ˄ˇˍʶ˔˄ˇ˂ˇʴʾʰˌ ˁʰʻ˗ˌ ˁʰʽ ˍˇˎˌ ʴʶ˄ʽˁˈˍʶˊˇˎˌ ˋˍˈ˔ˇˎˌ ˁʰʽ 
ˊʶʰ˂ʽˋˍʽˁʱ ˉˊˇʲ˂ʺ˃ʰˍʰ ˉˇˎ ˍˇ ʵʽʶˉʽˋˍʹ˃ˇ˄ʽˁˈ ʰˎˍˈ ˉʶʵʾˇ ˁʰ˂ʶʾˍʰʽ ˄ʰ 
ˋˎ˄ʶʽˋ˒ʷˊʶʽΦ 

ʵύ ɾʶ˂ʷˍʹ ˍʹˌ ʶ˅ʱˉ˂˖ˋʹˌ ˍˇˎ /h±L5-мфΣ ˈˉˇˎ ˇʽ ˒ˇʽˍʹˍʷˌ ˃ʶ˂ʶˍˇˏ˄ ˍˇ 
ʶˉʾˁʰʽˊˇ ʰˎˍˈ ˒ʰʽ˄ˈ˃ʶ˄ˇ ˃ʶ ˍʹ ˔ˊʺˋʹ ʵʽʰ˒ˇˊʶˍʽˁ˗˄ ˃ʰʻʹ˃ʰˍʽˁ˗˄ ˃ˇ˄ˍʷ˂˖˄ ˁʰʽ 
ˉˊˇˋʶʴʴʾˋʶ˖˄ ʴʽʰ ʰ˄ʱ˂ˎˋʹ ˁʰʽ ˉˊˈʲ˂ʶ˕ʹ ˍˇˎ ˒ʰʽ˄ˇ˃ʷ˄ˇˎΣ ˈˉ˖ˌ ʹ ˔ˊʺˋʹ 
ʰˊʽʻ˃ʹˍʽˁ˗˄ όŜǉǳŀǘƛƻƴ-ōŀǎŜŘύ ˉˊˇˋˇ˃ˇʽ˗ˋʶ˖˄Σ ˉˇ˂ˎˉˊʰˁˍˇˊʽˁ˗˄ όŀƎŜƴǘ-based) 
ˉˊˇˋˇ˃ˇʽ˗ˋʶ˖˄ ˁʰʽ ˉˊˇˋˇ˃ˇʽ˗ˋʶ˖˄ ʵʽˁˍˏ˖˄ όƴŜǘǿƻǊƪ-based). 

ʁʽ ˉʰˊʰ˔ʻʶʾˋʶˌ ʶ˄ˈˍʹˍʶˌ ʷ˔ˇˎ˄ ʺʵʹ ʶ˒ʰˊ˃ˇˋˍʶʾ ˋˍʰ ˉ˂ʰʾˋʽʰ ˍʹˌ 
ʆ́ ʽˍˇʲʱʻ˃ʽʰˌ ʶˁˉʰʾʵʶˎˋʹˌ ˋʶ ˉˇʽˁʾ˂ʰ ʶˁˉʰʽʵʶˎˍʽˁʱ ˉ˂ʰʾˋʽʰ ˁʰʽ ʷ˔ˇˎ˄ 
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ʰ˄ʰʵʽʰ˃ˇˊ˒˖ʻʶʾ ˁʰˍʱ˂˂ʹ˂ʰ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ʴʾ˄ʶʽ ʹ ʶ˒ʰˊ˃ˇʴʺ ˍˇˎˌ ˋˍˇ ˉˊ˗ˍˇ 
ʻʶˊʽ˄ˈ ˋ˔ˇ˂ʶʾˇ ˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ʵʽʰʵʽˁˍˎʰˁʱ όну ɹˇˎ˄ʾˇˎ-н ɹˇˎ˂ʾˇˎ нлнмΣ 
ʄʷʻˎ˃˄ˇύΣ ˃ʶ ˋˎ˃˃ʶˍˇ˔ʺ ʶˊʶˎ˄ʹˍ˗˄ ˁʰʽ ˒ˇʽˍʹˍ˗˄ ό˄Ґр ʰˉˈ ˁʱʻʶ ʾʵˊˎ˃ʰύ ʰˉˈ ˍʰ 
ˉʷ˄ˍʶ ˋˎ˄ʶˊʴʰʸˈ˃ʶ˄ʰ ʰˁʰʵʹ˃ʰʿˁʱ ʽʵˊˏ˃ʰˍʰΦ  

ɳˉʽˉ˂ʷˇ˄Σ ʴʽʰ ˍʽˌ ʰ˄ʱʴˁʶˌ ˍˇˎ ʵʶˏˍʶˊˇˎ ʻʶˊʽ˄ˇˏ ˋ˔ˇ˂ʶʾˇˎ ˍˇˎ 
ˉˊˇʴˊʱ˃˃ʰˍˇˌ όнт ɹˇˎ˄ʾˇˎ-н ɹˇˎ˂ʾˇˎ нлннΣ ɰʰˊˁʶ˂˗˄ʹύΣ ˋ˔ʶʵʽʱˋˍʹˁʰ˄ ˁʰʽ 
ʶ˒ʰˊ˃ˈˋˍʹˁʰ˄ ˇʽ ʶ˄ˈˍʹˍʶˌΥ  

ʶύ ɼ˂ʽ˃ʰˍʽˁʺ ʰ˂˂ʰʴʺΣ ˈˉˇˎ ˇʽ ˒ˇʽˍʹˍʷˌ ˃ʰʻʰʾ˄ˇˎ˄ ʴʽʰ ˍˇ ˍʽ ʰˉˇˍʶ˂ʶʾ ˋˏ˄ʻʶˍˇ 
όŎƻƳǇƭŜȄύ ˋˏˋˍʹ˃ʰΣ ˁˊʾˋʽ˃ʶˌ ˁʰˍʰˋˍʱˋʶʽˌ ˁʰʽ ʰ˄ʱʵˊʰˋʹ όŦŜŜŘōŀŎƪύ ˋˎˋˍʺ˃ʰˍˇˌΣ 
ˍˈˋˇ ˃ʷˋʰ ʰˉˈ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˉʶʽˊʰ˃ʱˍ˖˄ ʊɳΣ ˈˉ˖ˌ ˍˇ ˔ʰˇˍʽˁˈ ʶˁˁˊʶ˃ʷˌΣ ˈˋˇ ˁʰʽ 
˃ʷˋʰ ʰˉˈ ʴʶ˄ʽˁˈˍʶˊʰ ˒ʰʽ˄ˈ˃ʶ˄ʰ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˁˇʽ˄˖˄ʽˁʷˌ ˉˊˇʶˁˍʱˋʶʽˌΣ ˈˉ˖ˌ 
ʹ ˉʰˊʰʴ˖ʴʺ .ƛƻŘƛŜǎŜƭΦ 

ˋˍύ ɱ˂˖ˋˋˇ˂ˇʴʾʰ ˁʰʽ ɳˉʽˋˍʹ˃ˇ˂ˇʴʾʰΣ ˈˉˇˎ ˇʽ ˒ˇʽˍʹˍʷˌ ˁʰ˂ˇˏ˄ˍʰʽ ˄ʰ 
ʰ˄ʰʴ˄˖ˊʾˋˇˎ˄ ˉ˗ˌ ˍˇ ʴ˄˖ˋʽʰˁˈ ˎˉˈʲʰʻˊˇ όŘƛǎŎƛǇƭƛƴŀǊȅ ōŀŎƪƎǊƻǳƴŘύ ʰ˂˂ʱ ˁʰʽ ʹ 
ʶˉʽ˃ʷˊˇˎˌ ˁˇˎ˂ˍˇˏˊʰ ˁʰʽ ʴ˂˗ˋˋʰ ʶˉʹˊʶʱʸˇˎ˄ ˍˇ˄ ˍˊˈˉˇ ˃ʶ ˍˇ˄ ˇˉˇʾˇ 
ʶˉʽˁˇʽ˄˖˄ˇˏ˄ˍʰʽ ˄ˇʺ˃ʰˍʰ ˁʰʽ ʶˉʽ˔ʶʽˊʺ˃ʰˍʰΦ ʁʽ ˒ˇʽˍʹˍʷˌ ʰ˄ʰ˂ˏˇˎ˄, ʶˉʾˋʹˌΣ ˁʶʾ˃ʶ˄ʰ 
ʰˉˈ ʲʽʲ˂ʾʰ ʊɳ ˖ˌ ˉˊˇˌ ˍˇ ˏ˒ˇˌ ˁʰʽ ˍʹ ˂ˇʴʽˁʺ ˍʹˌ ʰˉˈʵʶʽ˅ʹˌ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ 
ˋˍˇ ˁʰʻʷ˄ʰΣ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ˍʽˌ ˍˊʶʽˌ ʵʽʰˋˍʱˋʶʽˌ ˂ˇʴʽˁʺˌ ˍˇˎ IŀōŜǊƳŀǎΣ ˈˉ˖ˌ 
ʷ˔ˇˎ˄ ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ˋˍʰ ˉ˂ʰʾˋʽʰ ɾʰʻʹ˃ʰˍʽˁʺˌ ˂ˇʴʽˁʺˌΥ ʶˉʽˋˍʹ˃ʽˁʺ όŜǇƛǎǘŜƳƛŎύΣ 
ˍʶ˂ʶˇ˂ˇʴʽˁʺ όǘŜƭŜƻƭƻƎƛŎŀƭύ ˁʰʽ ʶˉʽˁˇʽ˄˖˄ʽʰˁʺ όŎƻƳƳǳƴƛŎŀǘƛǾŜύΦ             

ʁʽ ̄hˊʰˉʱ˄˖ ʶ˄ˈˍʹˍʶˌ όʶύ ˁʰʽ όˋˍύΣ ˃ʰʸʾ ˃ʶ ʰ˄ʰʵʽʰ˃ˇˊ˒˖˃ʷ˄ʶˌ ʶ˄ˈˍʹˍʶˌ ʰнύ 
ɼˊˎˉˍˇʴˊʰ˒ʾʰˌ ˁʰʽ ʵнύ ɾʶ˂ʷˍʹ ʶ˅ʱˉ˂˖ˋʹˌ ˍˇˎ /h±L5-мф ʰˉˈ ˍˇ ˉˊ˗ˍˇ ʻʶˊʽ˄ˈ 
ˋ˔ˇ˂ʶʾˇ ʶ˒ʰˊ˃ˈˋˍʹˁʰ˄ ʰ˄ˍʾˋˍˇʽ˔ʰ ˃ʶ ˋˎ˃˃ʶˍˇ˔ʺ ʶˊʶˎ˄ʹˍ˗˄ ˁʰʽ ˒ˇʽˍʹˍ˗˄ ό˄Ґ5 ʰˉˈ 
ˁʱʻʶ ʾʵˊˎ˃ʰύ ʰˉˈ ˍʰ ˉʷ˄ˍʶ ˋˎ˄ʶˊʴʰʸˈ˃ʶ˄ʰ ʰˁʰʵʹ˃ʰʿˁʱ ʽʵˊˏ˃ʰˍʰΦ   

ʃʰˊʱ˂˂ʹ˂ʰΣ ˃ʶʻˇʵˇ˂ˇʴʽˁˇʾ ʱ˅ˇ˄ʶˌ ˋ˔ʶʵʽʰˋ˃ˇˏ {¢9a ʶ˄ˇˍʺˍ˖˄ ʷ˔ˇˎ˄ 
ʰ˄ʰˉˍˎ˔ʻʶʾ ˃ʶ ʲʱˋʹ ˍˇ ɾˇ˄ˍʷ˂ˇ ɲʽʵʰˁˍʽˁʺˌ ɮ˄ʰʵˈ˃ʹˋʹˌ ό5ǳƛǘ Ŝǘ ŀƭΦΣ нлмнύΣ ˁʰʻ˗ˌ 
ˁʰʽ ˍˇ ˃ˇ˄ˍʷ˂ˇ ɴˊʶˎ˄ʰˌ-ɾʶ˂ʷˍʹˌ ɲʽʰʵˊˇ˃˗˄ ʴʽʰ ˍʹ˄ ɳˁˉʰʾʵʶˎˋʹ ɳˁˉʰʽʵʶˎˍʽˁ˗˄ 
(Barquero et al., 2018) 

ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ  

ʆˇ ˉʰˊˈ˄ ˉˊˈʴˊʰ˃˃ʰ ʰˉˇˋˁˇˉʶʾ ˋˍˇ˄ ˋ˔ʶʵʽʰˋ˃ˈ ˁʰʽ ʰ˄ʱˉˍˎ˅ʹ {¢9a ʵʽʵʰˁˍʽˁ˗˄ 
ʶ˄ˇˍʺˍ˖˄ ʲʰˋʽˋ˃ʷ˄˖˄ ˋˍʽ̩ ʰˊ˔ʷˌ ˍʹˌ ʵʽʶˉʽˋˍʹ˃ˇ˄ʽˁˈˍʹˍʰˌ ˍˈˋˇ ˋʶ ˋˏʴ˔ˊˇ˄ʰ ˁʰʽ 
ʶˉʾˁʰʽˊʰ ʸʹˍʺ˃ʰˍʰ, ˈˉ˖ˌ ˃ˇ˄ˍʷ˂ʰ ʶ˅ʱˉ˂˖ˋʹˌ ˍˇˎ /h±L5-мфΣ ɿʰ˄ˇˍʶ˔˄ˇ˂ˇʴʾʰ ˁʰʽ 
ɼ˂ʽ˃ʰˍʽˁʺ ɮ˂˂ʰʴʺΣ ˈˋˇ ˁʰʽ ˋʶ ˉʰˊʰʵˇˋʽʰˁʱ ʻʷ˃ʰˍʰ ʴʽʰ ˍʹ˄ ʽˋˍˇˊʽˁʺ ʶ˅ʷ˂ʽ˅ʹ ˍ˖˄ 
ˉʶʵʾ˖˄Σ ˈˉ˖ˌ ʃʰˊʰʲˇ˂ʽˁʺ ɼʾ˄ʹˋʹ ˁʰʽ ɼˊˎˉˍˇʴˊʰ˒ʾʰΦ ɳˉʽˉ˂ʷˇ˄Σ ˇʽ ʶ˄ˈˍʹˍʶˌ ˉˇˎ 
ʷ˔ˇˎ˄ ʰ˄ʰˉˍˎ˔ʻʶʾ ˋˍʹ˄ ˉʰˊˇˏˋʰ ˒ʱˋʹ ˁʱ˄ˇˎ˄ ˔ˊʺˋʹ ʵʽʰ˒ˇˊʶˍʽˁ˗˄ ζ˒ʰˁ˗˄» ˃ʷˋʰ 
ʰˉˈ ˍʹ˄ ˇˉˇʾʰ ʰ˄ʰʵʶʽˁ˄ˏʶˍʰʽ ˉʶˊʽˋˋˈˍʶˊˇ ʹ ʵʽʶˉʽˋˍʹ˃ˇ˄ʽˁˈˍʹˍʰ ˋˍˇˎˌ ˒ˇʽˍʹˍʷˌΦ 
ʁʽ «˒ʰˁˇʾ» ʰˎˍˇʾ ʰ˒ˇˊˇˏ˄ ʵʽʰˋˎ˄ˇˊʽʰˁʱ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰ ˁʰʻ˗ˌ ˁʰʽ ʶˉʽˋˍʹ˃ˇ˂ˇʴʽˁʱ 
ˁʰʽ ʴ˂˖ˋˋˇ˂ˇʴʽˁʱ ʻʷ˃ʰˍʰΣ ˍʰ ˇˉˇʾʰ ʰˉˇˍʶ˂ˇˏ˄ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˉʰˊʰʵʶʾʴ˃ʰˍʰ, ˈˉˇˎ 
˃ˉˇˊˇˏ˄ ˄ʰ ʰ˄ʰʵʶʽ˔ʻˇˏ˄ ʵʽʰˋˎ˄ʵʷˋʶʽˌ ˃ʶˍʰ˅ˏ ˍ˖˄ {¢9a ˉʶʵʾ˖˄Φ ɮˉˈ ˍʹ ˃ʷ˔ˊʽ 
ˍ˗ˊʰ ʶ˒ʰˊ˃ˇʴʺ ˍ˖˄ ʶ˄ˇˍʺˍ˖˄Σ ʵʽʰ˒ʰʾ˄ʶˍʰʽ ˉ˖ˌ ˍʰ ˉʰˊʰˉʱ˄˖ ʻʶ˖ˊʹˍʽˁʱ ˉ˂ʰʾˋʽʰ 
ˁʰʽ ˇʽ ζ˒ʰˁˇʾη ʲˇʹʻˇˏ˄ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ˄ʰ ˁʰ˂˂ʽʶˊʴʺˋˇˎ˄ ʰ˄ˍʽ˂ʺ˕ʶʽˌ ʴʽʰ ˍʹ 
ʵʽʶˉʽˋˍʹ˃ˇ˄ʽˁˈˍʹˍʰ ˋˍʰ ʰ˄ˍʾˋˍˇʽ˔ʰ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰ ˃ʶ˂ʷˍʹˌΦ ʆʷ˂ˇˌΣ ˃ʶʻˇʵˇ˂ˇʴʽˁˇʾ 
ʱ˅ˇ˄ʶˌ ˁʰʽ ˁʰˍʶˎʻˎ˄ˍʺˊʽʶˌ ʴˊʰ˃˃ʷˌ ˃ˉˇˊˇˏ˄ ˄ʰ ˍˊˇ˒ˇʵˇˍʺˋˇˎ˄ ʶˉʽˉ˂ʷˇ˄ ˍʹ˄ 
ʷˊʶˎ˄ʰ ʴʽʰ ˍʹ˄ ɳˁˉʰʾʵʶˎˋʹ {¢9aΦ 
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ɾʶ˂ʷˍʹ ˍ˖˄ ʰˊ˔ʽˁ˗˄ ʽʵʶ˗˄ ˍ˖˄ ˒ˇʽˍʹˍ˗˄κˍˊʽ˗˄ 
ʃʰʽʵʰʴ˖ʴʽˁ˗˄ ʆ˃ʹ˃ʱˍ˖˄ ʴʽʰ ˍʹ˄ ʰ˂˂ʰʴʺ ˍ˖˄ ʽʵʽˇˍʺˍ˖˄ 
ˍ˖˄ ˎ˂ʽˁ˗˄ ˋˍʹ ˄ʰ˄ˇˁ˂ʾ˃ʰˁʰ 

ɮ˄ʰˋˍʰˋʾʰ ʁʽˁˇ˄ˈ˃ˇˎΣ ɲʹ˃ʺˍˊʹˌ ɮ˂ʶ˅ʾˇˎΣ ɽʶ˖˄ʾʵʰˌ ɾʱ˄ˇˎ 

ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɲˎˍʽˁʺˌ ɾʰˁʶʵˇ˄ʾʰˌΣ ʃʰʽʵʰʴ˖ʴʽˁˈ ʆ˃ʺ˃ʰ ɲʹ˃ˇˍʽˁʺˌ ɳˁˉʰʾʵʶˎˋʹˌ 

ʃʶˊʾ˂ʹ˕ʹ 

ɶ ʰ˂˂ʰʴʺ ˍ˖˄ ʽʵʽˇˍʺˍ˖˄ ˍ˖˄ ˎ˂ʽˁ˗˄ ˁʰʻ˗ˌ ˍˇ ˃ʷʴʶʻˈˌ ˍˇˎˌ ˉˊˇˋʶʴʴʾʸʶʽ ˍʹ ˄ʰ˄ˇˁ˂ʾ˃ʰˁʰ, 
ʷ˔ʶʽ ʰ˄ʰʴ˄˖ˊʽˋˍʶʾ ˖ˌ ɾʶʴʱ˂ʹ ɹʵʷʰ ˍˇˎ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ˍʹˌ ɿʰ˄ˇʶˉʽˋˍʺ˃ʹˌ-ɿʰ˄ˇˍʶ˔˄ˇ˂ˇʴʾʰˌ 
ˋˍʹ˄ ˎˉˇ˔ˊʶ˖ˍʽˁʺ ʶˁˉʰʾʵʶˎˋʹΦ ʅˍʹ˄ ˉʰˊˇˏˋʰ ʶˊʴʰˋʾʰ ˃ʶ˂ʶˍ˗˄ˍʰʽ ˇʽ ʰˊ˔ʽˁʷˌ ʽʵʷʶˌ ˍ˖˄ 
˒ˇʽˍʹˍ˗˄κˍˊʽ˗˄ ʵˏˇ ʃʰʽʵʰʴ˖ʴʽˁ˗˄ ʆ˃ʹ˃ʱˍ˖˄ ɲʹ˃ˇˍʽˁʺˌ ɳˁˉʰʾʵʶˎˋʹˌ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ 
ʰ˂˂ʰʴʺ ˍʹˌ ˍʰ˔ˏˍʹˍʰˌ ʵʽʱ˂ˎˋʹˌ ˃ʾʰˌ ˇˎˋʾʰˌΣ ˁʰʻ˗ˌ ˍˇ ˃ʷʴʶʻˈˌ ˍʹˌ ˃ʽˁˊʰʾ˄ʶʽΦ ʅˏ˃˒˖˄ʰ ˃ʶ 
ˍʰ ʶˎˊʺ˃ʰˍʰΣ ˇʽ ˒ˇʽˍʹˍʷˌ ˍʹˌ ʁ˃ʱʵʰˌ ʃˊˇˋʰ˄ʰˍˇ˂ʽˋ˃ˇˏ όʁΦʃύ ˍ˖˄ ɸʶˍʽˁ˗˄ ʅˉˇˎʵ˗˄ 
ʵʶʾ˔˄ˇˎ˄ ˄ʰ ˋˎ˄ʵʷˇˎ˄ ˋ˖ˋˍʱ ˍʹ ˃ʶʾ˖ˋʹ ˍˇˎ ˃ʶʴʷʻˇˎˌ ˃ʾʰˌ ˇˎˋʾʰˌ ˃ʶ ˍʹ˄ ʰˏ˅ʹˋʹ ˋˍʹ˄ 
ˍʰ˔ˏˍʹˍʰ ʵʽʱ˂ˎˋʺˌ ˍʹˌ ̀ ʶ ʰ˄ˍʾʻʶˋʹ ˃ʶ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ˍ˖˄ ˎˉˈ˂ˇʽˉ˖˄ ʁΦʃΦ  

ɽʷ˅ʶʽˌ ˁ˂ʶʽʵʽʱΥ ɿʰ˄ˇʶˉʽˋˍʺ˃ʹ-ɿʰ˄ˇˍʶ˔˄ˇ˂ˇʴʾʰΣ ʽʵʽˈˍʹˍʶˌ ˉˇˎ ʶ˅ʰˊˍ˗˄ˍʰʽ ʰˉˈ ˍˇ ˃ʷʴʶʻˇˌΣ  
ʶ˄ʰ˂˂ʰˁˍʽˁʷˌ ʽʵʷʶˌΣ ˒ˇʽˍʹˍʷˌ ʵʹ˃ˇˍʽˁʺˌ ʶˁˉʰʾʵʶˎˋʹˌ 

9ȄŀƳƛƴŀǘƛƻƴ ƻŦ ǎǘǳŘŜƴǘ ǘŜŀŎƘŜǊǎΩ ƛŘŜŀǎ ŀōƻǳǘ ǘƘŜ 
alteration of materƛŀƭǎΩ ǇǊƻǇŜǊǘƛŜǎ ŀǘ ǘƘŜ ƴŀƴƻǎŎŀƭŜ  

Anastasia Oikonomou, Dimitris Alexiou, Leonidas Manou 

University of Western Macedonia, Department of Primary Education 

Abstract 

The alteration in ƳŀǘŜǊƛŀƭǎΩ ǇǊƻǇŜǊǘƛŜǎ ŀǎ ǘƘŜƛr size approaches the nanoscale has been 
recognized as Big Idea of Nanoscience-Nanotechnology content in compulsory education. In 
the present study we ŜȄŀƳƛƴŜ ǘƘŜ ǎǘǳŘŜƴǘ ǘŜŀŎƘŜǊǎΩ initial ideas of two Primary Education 
Departments regarding the change of the dissolution rate of a substance, as its size 
decreases. According to the findings, the students of the Science Orientation Group (OG) 
seem to correctly link the reduction of the size of the substance with the increase in its 
dissolution rate, in contrast to the students of the other OGs. 

Keywords: Nanoscience-Nanotechnology, size dependent properties, ideas, undergraduate 
Primary Education students 
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ɳʽˋʰʴ˖ʴʺ 

ɶ ɿʰ˄ˇʶˉʽˋˍʺ˃ʹ κ ɿʰ˄ˇˍʶ˔˄ˇ˂ˇʴʾʰ όɿ-ɳʆύ ʰˉˇˍʶ˂ʶʾ ʷ˄ʰ ˁʰʽ˄ˇˍˈ˃ˇ ˉʶʵʾˇ ʷˊʶˎ˄ʰˌ 
ˋˍʹ˄ ˁ˂ʾ˃ʰˁʰ м-мллƴƳ ˉʶˊʾˉˇˎΣ ˍʹ ˄ʰ˄ˇˁ˂ʾ˃ʰˁʰΦ ʆʰ ˎ˂ʽˁʱ ˋʶ ʰˎˍʷˌ ˍʽˌ ʵʽʰˋˍʱˋʶʽˌ 
ˉʰˊˇˎˋʽʱʸˇˎ˄ ʰ˂˂ʰʴʷˌ ˋʶ ʽʵʽˈˍʹˍʶˌ, ˈˉ˖ˌ ˋˍˇ ˋʹ˃ʶʾˇ ʲˊʰˋ˃ˇˏΣ ˋˍʹ ʵˊʰˋˍʽˁˈˍʹˍʰΣ 
ˋˍʹ ʵʽʰ˂ˎˍˈˍʹˍʰ ˁΦʰΦ όWƻƴŜǎ Ŝǘ ŀƭΦΣ нлмо ̃ Stevens et alΦΣ нллфύΦ ɶ ʰ˂˂ʰʴʺ ˍ˖˄ 
ʽʵʽˇˍʺˍ˖˄ ˍ˖˄ ˎ˂ʽˁ˗˄ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶˍʰʽ ˋˍʹ˄ ʷ˄˄ˇʽʰ ζɹʵʽˈˍʹˍʶˌ ˉˇˎ ʶ˅ʰˊˍ˗˄ˍʰʽ ʰˉˈ 
ˍˇ ˃ʷʴʶʻˇˌηΣ ʹ ˇˉˇʾʰ ʷ˔ʶʽ ʰ˄ʰʴ˄˖ˊʽˋˍʶʾ ʰˉˈ ˍˇˎˌ ʶˊʶˎ˄ʹˍʷˌ ˍʹˌ ʶʽˋʰʴ˖ʴʺˌ ˍˇˎ 
ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ˍʹˌ ɿ-ɳʆ ˋˍʹ˄ ˎˉˇ˔ˊʶ˖ˍʽˁʺ ʶˁˉʰʾʵʶˎˋʹ ˖ˌ ɾʶʴʱ˂ʹ ɹʵʷʰ ό{ǘŜǾŜƴǎ Ŝǘ 
al., 2009). 

 ɴˊʶˎ˄ʶˌ ˉˇˎ ʰˉˇˋˁˇˉˇˏ˄ ˋˍʹ˄ ʰ˄ʱʵʶʽ˅ʹ ˍ˖˄ ʰˊ˔ʽˁ˗˄ ʽʵʶ˗˄ ʴʽʰ ˍʽˌ 
ζʽʵʽˈˍʹˍʶˌ ˉˇˎ ʶ˅ʰˊˍ˗˄ˍʰʽ ʰˉˈ ˍˇ ˃ʷʴʶʻˇˌη ʵʶʾ˔˄ˇˎ˄ ˈˍʽ ʷ˄ʰ ˋʹ˃ʰ˄ˍʽˁˈ ˉˇˋˇˋˍˈ 
ˋˎ˃˃ʶˍʶ˔ˈ˄ˍ˖˄ ό˃ʰʻʹˍʷˌΣ ˒ˇʽˍʹˍʷˌύ ʶʾˍʶ ʻʶ˖ˊʶʾ ˈˍʽ ˇʽ ʽʵʽˈˍʹˍʶˌ ˉʰˊʰ˃ʷ˄ˇˎ˄ 
ʰ˃ʶˍʱʲ˂ʹˍʶˌ ˃ʶ ˍˇ ˃ʷʴʶʻˇˌ ʶʾˍʶ ʰʵˎ˄ʰˍʶʾ ˄ʰ ˋˎ˄ʵʷˋʶʽ ˍʹ˄ ʰ˂˂ʰʴʺ ˍʹˌ ʽʵʽˈˍʹˍʰˌ 
ʶ˄ˈˌ ˎ˂ʽˁˇˏ ˃ʶ ˍʹ˄ ʰ˂˂ʰʴʺ ˋˍˇ ˃ʷʴʶʻˈˌ ˍˇˎ όʆˋʷˍˋʶˊʹ ˁΦʱ., 2017̃ Stavrou, 2014̃ 
Stavrou et al., 2015̃ Stevens et al., 2009). 

ʅˍʹ˄ ˉʰˊˇˏˋʰ ʶˊʴʰˋʾʰ ʶˉʽˁʶ˄ˍˊ˖˄ˈ˃ʰˋˍʶ ˋˍˇ ˄ʰ ʰ˄ʰʵʶʾ˅ˇˎ˃ʶ ˍʽˌ ʰˊ˔ʽˁʷˌ 
ʽʵʷʶˌ ˒ˇʽˍʹˍ˗˄ ʃʰʽʵʰʴ˖ʴʽˁ˗˄ ʆ˃ʹ˃ʱˍ˖˄ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ʰ˂˂ʰʴʺ ˍ˖˄ ʽʵʽˇˍʺˍ˖˄ ˍ˖˄ 
ˎ˂ʽˁ˗˄ ˋˍʹ ˄ʰ˄ˇˁ˂ʾ˃ʰˁʰ ˁʰʽ ˉʶˊʰʽˍʷˊ˖ ˄ʰ ˃ʶ˂ʶˍʺˋˇˎ˃ʶ ʰ˄ ʰˎˍʷˌ ˇʽ ʽʵʷʶˌ 
ʶˉʹˊʶʱʸˇ˄ˍʰʽ ʰˉˈ ˍˇ ˋ˔ˇ˂ʽˁˈ ˍˇˎˌ ˎˉˈʲʰʻˊˇ όʁ˃ʱʵʰ ʃˊˇˋʰ˄ʰˍˇ˂ʽˋ˃ˇˏ ʁΦʃύΦ ʆʰ 
ʶˊʶˎ˄ʹˍʽˁʱ ʶˊ˖ˍʺ˃ʰˍʰ ʶʾ˄ʰʽΥ 

1. ʃˇʽʶˌ ˇʽ ʰˊ˔ʽˁʷˌ ʽʵʷʶˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄κˍˊʽ˗˄ ʴʽʰ ˍʹ˄ ʰ˂˂ʰʴʺ ˍ˖˄ ʽʵʽˇˍʺˍ˖˄ 
ˍ˖˄ ˎ ˂ʽˁ˗˄ ˋˍʹ ˄ʰ˄ˇˁ˂ʾ˃ʰˁʰΤ 

2. ʃˇʽʶˌ ʵʽʰ˒ˇˊʷˌ ˉʰˊˇˎˋʽʱʸˇˎ˄ ˇʽ ʰˊ˔ʽˁʷˌ ʽʵʷʶˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄κˍˊʽ˗˄ ˖ˌ ˉˊˇˌ 
ˍʹ˄ ʁ˃ʱʵʰ ʃˊˇˋʰ˄ʰˍˇ˂ʽˋ˃ˇˏ ʴʽʰ ˍʹ˄ ʰ˂˂ʰʴʺ ˍ˖˄ ʽʵʽˇˍʺˍ˖˄ ˍ˖˄ ˎ˂ʽˁ˗˄ ˋˍʹ 
˄ʰ˄ˇˁ˂ʾ˃ʰˁʰΤ 
ʍˌ ˉʶˊʾˉˍ˖ˋʹ ʽʵʽˈˍʹˍʰˌ ˉˇˎ ʰ˂˂ʱʸʶʽ ˃ʶ ˍˇ ˃ʷʴʶʻˇˌ ʶˉʽ˂ʷ˔ˍʹˁʶ ʹ ʽʵʽˈˍʹˍʰ 

ˍʹˌ ʵʽʱ˂ˎˋʹˌ, ˃ʶ ˍʹ˄ ˇˉˇʾʰ ˇʽ ˒ˇʽˍʹˍʷˌ ʷ˔ˇˎ˄ ʰ˄ʰˉˍˏ˅ʶʽ ʶ˅ˇʽˁʶʾ˖ˋʹ ˋˍʹ˄ 
ˁʰʻʹ˃ʶˊʽ˄ˈˍʹˍʱ ˍˇˎˌΣ ̍ ˍʰ˄ ʵʽʰ˂ˏˇˎ˄ ʷ˄ʰ ˔ʱˉʽ ˋˍˇ ˄ʶˊˈΦ  
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ɾʶʻˇʵˇ˂ˇʴʾʰ  

ʅˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ˍʹˌ ʷˊʶˎ˄ʰˌ ʺˍʰ˄ мло ˒ˇʽˍʹˍʷˌκˍˊʽʶˌ ʵˏˇ ʃʰʽʵʰʴ˖ʴʽˁ˗˄ ʆ˃ʹ˃ʱˍ˖˄ 
ɲʹ˃ˇˍʽˁʺˌ ɳˁˉʰʾʵʶˎˋʹˌΣ ʰˉˈ ˍˇˎˌ ˇˉˇʾˇˎˌ ˇʽ су ˉˊˇʷˊ˔ˇ˄ˍʰ˄ ʰˉˈ ˍˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ 
ɲˎˍʽˁʺˌ ɾʰˁʶʵˇ˄ʾʰˌ ˁʰʽ ˇʽ фо ʰˉˈ ʁ˃ʱʵʶˌ ʃˊˇˋʰ˄ʰˍˇ˂ʽˋ˃ˇˏ ɮ˄ʻˊ˖ˉʽˋˍʽˁ˗˄ 
ʅˉˇˎʵ˗˄ ˁʰʽ ʅˉˇˎʵ˗˄ ʁʽˁˇ˄ˇ˃ʾʰˌ ˁʰʽ ʃ˂ʹˊˇ˒ˇˊʽˁʺˌΦ ʁʽ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌΣ ˇʽ ˇˉˇʾˇʽ 
ʵʶ˄ ʶʾ˔ʰ˄ ˁʱˉˇʽʰ ˉˊˇːˉʱˊ˔ˇˎˋʰ ʴ˄˗ˋʹ ʴʽʰ ˍʹ ɿ-ɳʆΣ ˁ˂ʺʻʹˁʰ˄ ˄ʰ ˋˎ˃ˉ˂ʹˊ˗ˋˇˎ˄ 
ʹ˂ʶˁˍˊˇ˄ʽˁʱ ˍˇ ʷˊʴˇ ˍʹˌ ɳ̔ ˁˈ˄ʰˌ 1. 

ɶ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ʷʴʽ˄ʶ ʶˉʰʴ˖ʴʽˁʱ ʵʹ˂ʰʵʺ ʵʹ˃ʽˇˎˊʴʺʻʹˁʰ˄ 
ˁʰˍʹʴˇˊʾʶˌ ˃ʶ ʲʱˋʹ ˍʽˌ ʰˉʰ˄ˍʺˋʶʽˌ ˍ˖˄ ˋˎ˃˃ʶˍʶ˔ˈ˄ˍ˖˄ ό9ƭƻ ϧ YȅƴƎŅǎΣ нллуύ 
όʃʾ˄ʰˁʰˌ мύΦ 
 
ɼʰˍʹʴˇˊʾʶˌ ʇˉˇˁʰˍʹʴˇˊʾʶˌ 

ɼм ɴ˄ʰ 
˃ʶʴʱ˂ˇ ˔ʱˉʽ 

ʇˉˇˁʰˍʹʴˇˊʾʰ мΦмΥ  
ɯʴ˄ˇʽʰκʋ˖ˊʾˌ 
ʰʽˍʽˇ˂ˈʴʹˋʹκɮˋʰ˒ʺˌ 
ʰʽˍʽˇ˂ˈʴʹˋʹ 
ζɳ˒ˈˋˇ˄ ˍˇ ʷ˄ʰ ˃ʶʴʱ˂ˇ ˔ʱˉʽ 
ʶʾ˄ʰʽ ʶ˅ʾˋˇˎ ʵˊʰˋˍʽˁˈ ˃ʶ ˍʷˋˋʶˊʰ 
˃ʽˁˊˈˍʶˊʰΣ ʵʶ˄ ˔ˊʶʽʱʸʶˍʰʽ ˄ʰ 
ˉʱˊˇˎ˃ʶ ˍʷˋˋʶˊʰηΦ 

ʇˉˇˁʰˍʹʴˇˊʾʰ мΦнΥ 
ʋˊˈ˄ˇˌ ɲʽʱ˂ˎˋʹˌκ 
ɮˉˇˊˊˈ˒ʹˋʹˌ 
ζɮ˄ ˉʱˊ˖ ˍˇ ˃ʶʴʱ˂ˇ 
˔ʱˉʽ ώΦΦϐʻʰ ˃ʶ 
ʰ˄ʰˁˇˏ˒ʽʸʶ 
ʴˊʹʴˇˊˈˍʶˊʰη 

ʇˉˇˁʰˍʹʴˇˊʾʰ мΦоΥ  
ʇˉˇˁʶʽ˃ʶ˄ʽˁʱ 
ˁˊʽˍʺˊʽʰ 
ζɸʰ ʶˉʷ˂ʶʴʰ ˍˇ 
˃ʶʴʱ˂ˇ ˔ʱˉʽ ώΦΦϐ ʵʽˈˍʽ 
ʷ˔˖ ʻʷ˃ʰ ˃ʶ ˍʹ˄ 
ˁʰˍʱˉˇˋʹηΦ 

ɼн ʆʷˋˋʶˊʰ 
˃ʽˁˊʱ ˔ʱˉʽʰ 

ʇˉˇˁʰˍʹʴˇˊʾʰ нΦмΥ  
ʋˊˈ˄ˇˌ ɲʽʱ˂ˎˋʹˌκʰˉˇˊˊˈ˒ʹˋʹˌ 
ζɸʰ ʶˉʷ˂ʶʴʰ ˍʰ п ˃ʽˁˊʱΣ ʴʽʰ ˄ʰ 
ʰˉˇˊˊˇ˒ʹʻˇˏ˄ ˉʽˇ ʴˊʺʴˇˊʰ ʰˉˈ ˍˇ˄ 
ˇˊʴʰ˄ʽˋ˃ˈη 

ʇˉˇˁʰˍʹʴˇˊʾʰ нΦнΥʇˉˇˁʶʽ˃ʶ˄ʽˁʱ 
ˁˊʽˍʺˊʽʰ 
ζɸʰ ˉˊˇˍʽ˃ʺˋ˖ ˍʰ п ˃ʽˁˊʱ ˔ʱˉʽʰΣ 
ʴʽʰˍʾ ʵʶ˄ ˃ˉˇˊ˗ ˄ʰ ˁʰˍʰˉʾ˄˖ ˃ʶʴʱ˂ʰ 
˔ʱˉʽʰΣ ˒ˇʲʱ˃ʰʽ ˈˍʽ ʻʰ ˉ˄ʽʴ˗ηΦ 

ɼо ɲʶ˄ 
ʰˉʰ˄ˍ˗ 

- 

ʃʾ˄ʰˁʰˌ м ɼʰˍʹʴˇˊʾʶˌκʇˉˇˁʰˍʹʴˇˊʾʶˌ ˍ˖˄ ʰˉʰ˄ˍʺˋʶ˖˄ ʴʽʰ ˍʹ˄ ʰ˂˂ʰʴʺ ˍˇˎ ˊˎʻ˃ˇˏ ʵʽʱ˂ˎˋʹˌ 

ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ  

ʅˍʰ ʵʽʰʴˊʱ˃˃ʰˍʰ м ˁʰʽ н ˒ʰʾ˄ˇ˄ˍʰʽ ˍʰ ˉˇˋˇˋˍʱ ˍ˖˄ ʰˉʰ˄ˍʺˋʶ˖˄ ˍ˖˄ 
˒ˇʽˍʹˍ˗˄ ˋʶ ˁʱʻʶ ˎˉˇˁʰˍʹʴˇˊʾʰ ˍ˖˄ ˁʰˍʹʴˇˊʽ˗˄ ɼм ˁʰʽ ɼнΦɶ ˉ˂ʶʽˇ˕ʹ˒ʾʰ ʶˉʷ˂ʶ˅ʶ 
ˍˇ ˃ʶʴʱ˂ˇ ˔ʱˉʽ ˖ˌ ˁʰˍʱ˂˂ʹ˂ˇ ʴʽʰ ʴˊʹʴˇˊˈˍʶˊʹ ʰ˄ʰˁˇˏ˒ʽˋʹ όˉʶˊʾˉˇˎ тл҈ύΣ ˍʹ˄ 
ˋˍʽʴ˃ʺ ˉˇˎ ʷ˄ʰ ˃ʽˁˊˈˍʶˊˇ ˉˇˋˇˋˍˈ όˉʶˊʾˉˇˎ нн҈ύ ʶˉʷ˂ʶ˅ʶ ˍʰ ˍʷˋˋʶˊʰ ˃ʽˁˊʱ ˔ʱˉʽʰΦ  
 

 
 

ɲʽʱʴˊʰ˃˃ʰ м ʇˉˇˁʰˍʹʴˇˊʾʶˌ ˍ˖˄ ʰˉʰ˄ˍʺˋʶ˖˄ ˍ˖˄ 
˒ˇʽˍʹˍ˗˄ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ɼм 

ɲʽʱʴˊʰ˃˃ʰ н ʇˉˇˁʰˍʹʴˇˊʾʶˌ ˍ˖˄ ʰˉʰ˄ˍʺˋʶ˖˄ 
ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ɼн 
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ʅˍˇ˄ ʃʾ˄ʰˁʰ н ʴˊʱ˒ˇ˄ˍʰʽ ˍʰ ˉˇˋˇˋˍʱ ˍ˖˄ ʰˉʰ˄ˍʺˋʶ˖˄ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍʹ˄ ʁΦʃΦ 
ʊʰʾ˄ʶˍʰʽ ˈˍʽ ˋˍʹ˄ ˉ˂ʶʽˇ˕ʹ˒ʾʰ ˍˇˎˌΣ ˇʽ ˒ˇʽˍʹˍʷˌ ˉˇˎ ʶˉʷ˂ʶ˅ʰ˄ ˍʰ ˍʷˋˋʶˊʰ ˃ʽˁˊʱ 
˔ʱˉʽʰ ˉˊˇʷˊ˔ˇ˄ˍʰ˄ ʰˉˈ ˍʹ˄ ʁΦʃΦ ˍ˖˄ ɸʶˍʽˁ˗˄ ʅˉˇˎʵ˗˄Φ 

 

ʁ˃ʱʵʰ ʃˊˇˋʰ˄ʰˍˇ˂ʽˋ˃ˇˏ м ɾʶʴʱ˂ˇ ʋʱˉʽ п ɾʽˁˊʱ ʋʱˉʽʰ ɲʶ˄ ʰˉʰ˄ˍ˗ ʅˏ˄ˇ˂ˇ 

ɸʶˍʽˁ˗˄ ʅˉˇˎʵ˗˄ 10% 90% 0% 100% 

ɮ˄ʻˊ˖ˉʽˋˍʽˁ˗˄ ʅˉˇˎʵ˗˄ 81% 15% 4% 100% 

ʅˉˇˎʵ˗˄ ʁʽˁΦ ϧ ʃ˂ʹˊκˁʹˌ 43% 28% 29% 100% 

ʃʾ˄ʰˁʰˌ н ʁʽ ʵʽʰ˒ˇˊʷˌ ˍ˖˄ ʰˉʰ˄ˍʺˋʶ˖˄ ˍ˖˄ ˒ˇʽˍʹˍ˗˄κˍˊʽ˗˄ ˖ˌ ˉˊˇˌ ˍʹ˄ ʁ˃ʱʵʰ ʃˊˇˋʰ˄ʰˍˇ˂ʽˋ˃ˇˏ. 

ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ 

ɮˉʰ˄ˍ˗˄ˍʰˌ ˋˍˇ ˉˊ˗ˍˇ ʶˊʶˎ˄ʹˍʽˁˈ ʶˊ˗ˍʹ˃ʰΣ ˍʰ ʶˎˊʺ˃ʰˍʰ ʵʶʾ˔˄ˇˎ˄ ˈˍʽ ˇʽ 
ʰʽˍʽˇ˂ˇʴʺˋʶʽˌ ˍʹˌ ˉ˂ʶʽˇ˕ʹ˒ʾʰˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˋ˔ʶˍʽˁʱ ˃ʶ ˍˇ ˉˇʽˇ ˔ʱˉʽ ˉˊˇˁʰ˂ʶʾ 
ˍʰ˔ˏˍʶˊʹ ʰ˄ʰˁˇˏ˒ʽˋʹ ʵʶ˄ ˋˎˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ʽʵʽˈˍʹˍʰ όˉΦ˔Φ ˊˎʻ˃ˈˌ 
ʵʽʱ˂ˎˋʹˌύΣ ʰ˂˂ʱ ʶʾ˄ʰʽ ʶʾˍʶ ʰˋʰ˒ʶʾˌ ʶʾˍʶ ʲʰˋʾʸˇ˄ˍʰʽ ˋʶ ˎˉˇˁʶʽ˃ʶ˄ʽˁʱ ˁˊʽˍʺˊʽʰΦ ɶ 
˃ʶʽˇ˕ʹ˒ʾʰ ʰʽˍʽˇ˂ˇʴʶʾ ˃ʶ ʲʱˋʹ ˍˇ˄ ˊˎʻ˃ˈ ʵʽʱ˂ˎˋʹˌ ˁʰʽ ˃ʱ˂ʽˋˍʰ ʵʽʰˉʽˋˍ˗ʻʹˁʶ ʷ˄ʰˌ 
ˋʹ˃ʰ˄ˍʽˁˈˌ ʰˊʽʻ˃ˈˌ ˋˎ˃˃ʶˍʶ˔ˈ˄ˍ˖˄ ˉˇˎ ʻʶ˖ˊʶʾ ˈˍʽ ˍˇ ˃ʶʴʱ˂ˇ ˋʶ ˃ʷʴʶʻˇˌ ˔ʱˉʽ ʷ˔ʶʽ 
ˍʰ˔ˏˍʶˊˇ ˊˎʻ˃ˈ ʵʽʱ˂ˎˋʹˌ ˋˎʴˁˊʽˍʽˁʱ ˃ʶ ˍʰ ˍʷˋˋʶˊʰ ˃ʽˁˊʱ ˔ʰˉʱˁʽʰΦ ʆˇ ʶˏˊʹ˃ʰ 
ʰˎˍˈ ˎˉˇʵʶʽˁ˄ˏʶʽ ˍʹ˄ ʶˋ˒ʰ˂˃ʷ˄ʹ ʰ˄ˍʾ˂ʹ˕ʹ ˉʶˊʾ ˍʹˌ ʶˉʾʵˊʰˋʹˌ ˍˇˎ ˃ʶʴʷʻˇˎˌ ˋˍʹ˄ 
ʵʽʰ˂ˎˍˈˍʹˍʰΦ 

ʅ˔ʶˍʽˁʱ ˃ʶ ˍˇ ʵʶˏˍʶˊˇ ʶˊʶˎ˄ʹˍʽˁˈ ʶˊ˗ˍʹ˃ʰΣ ʹ ʁΦʃΦ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ʶˉʹˊʶʱʸʶʽ 
ˍʹ˄ ʶˁˍʾ˃ʹˋʹ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ʶˉʾʵˊʰˋʹ ˍʹˌ ʰ˂˂ʰʴʺˌ ˍˇˎ ˃ʶʴʷʻˇˎˌ 
ˋˍʹ˄ ˍʰ˔ˏˍʹˍʰ ʵʽʱ˂ˎˋʹˌΦ ɳʽʵʽˁˈˍʶˊʰΣ ˇʽ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ˍ˖˄ ˇˉˇʾ˖˄ ˍˇ ˋ˔ˇ˂ʽˁˈ 
ˎˉˈʲʰʻˊˇ ˉˊˇʷˊ˔ʶˍʰʽ ʰˉˈ ˍʹ˄ ʁΦʃΦ ɸʶˍʽˁ˗˄ ˋˉˇˎʵ˗˄Σ ˋˍʹ˄ ˉ˂ʶʽˇ˕ʹ˒ʾʰ ˍˇˎˌ 
ʶˉʷ˂ʶ˅ʰ ˄ˍʰ ˍʷˋˋʶˊʰ ˃ʽˁˊʱ ˔ʱˉʽʰ ʴʽʰ ˍʰ˔ˏˍʶˊʹ ʰ˄ʰˁˇˏ˒ʽˋʹ ʰʽˍʽˇ˂ˇʴ˗˄ˍʰˌ ˃ʶ ʲʱˋʹ 
ˍˇ˄ ˊˎʻ˃ˈ ʵʽʱ˂ˎˋʹˌ ˋʶ ʰ˄ˍʾʻʶˋʹ ˃ʶ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ʵʽʰ˒ˇˊʶˍʽˁʺˌ ʁΦʃΦ ɶ ˉʽʻʰ˄ʺ 
ʶˊ˃ʹ˄ʶʾʰ ʴʽʰ ˍˇ ʶˏˊʹ˃ʰ ʰˎˍˈ ʾˋ˖ˌ ˔ˊʶʽʱʸʶˍʰʽ ˄ʰ ʰ˄ʰʸʹˍʹʻʶʾ ˋˍˇ ˉˊˈʴˊʰ˃˃ʰ 
ˋˉˇˎʵ˗˄ ˍʹˌ ɸʶˍʽˁʺˌ ˁʰˍʶˏʻˎ˄ˋʹˌΦ ɱʽʰ ˉʰˊʱʵʶʽʴ˃ʰΣ ˋˍʹ ʋʹ˃ʶʾʰ ɱ ̆ɽˎˁʶʾˇˎ ˁʰʽ ˋˍˇ 
ɼʶ˒ʱ˂ʰʽˇ ˋ˔ʶˍʽˁʱ ˃ʶ ˍˇˎˌ ˉʰˊʱʴˇ˄ˍʶˌ ˉˇˎ ʶˉʹˊʶʱʸˇˎ˄ ˍʹ˄ ˍʰ˔ˏˍʹˍʰ ˃ʾʰˌ 
ʰ˄ˍʾʵˊʰˋʹˌ ʰ˄ʰ˒ʷˊʶˍʰʽ ˈˍʽΥ ζώΧϐ ˒ˊˇ˄ˍʾʸˇˎ˃ʶ ˍʰ ˋˍʶˊʶʱ ˉˇˎ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˋʶ 
ʰ˄ˍʽʵˊʱˋʶʽˌ ˄ʰ ʶʾ˄ʰʽ ώΦΦϐ ˋʶ ˋˁˈ˄ʹΦ ɴˍˋʽΣ ʶ˅ʹʴʶʾˍʰʽ ʴʽʰˍʾ ʷ˄ʰ ˒ʱˊ˃ʰˁˇ ʵˊʰ ˉʽˇ ʰˊʴʱ, 
ˈˍʰ˄ ʶʾ˄ʰʽ ˋʶ ˃ˇˊ˒ʺ ˍʰ˃ˉ˂ʷˍʰˌΣ ʰˉΩ ˈ,ˍʽ ʰ˄ ʶʾ˄ʰʽ ˋʶ ˃ˇˊ˒ʺ ˋˁˈ˄ʹˌη όɽʽˇʵʱˁʹˌ ˁΦ ʱΦΣ 
2017, ̀ ʶ˂Φ ттύΦ 

ɰʽʲ˂ʽˇʴˊʰ˒ʾʰ 

ɽʽˇʵʱˁʹˌΣ ʅΦΣ ɱʱˁʹˌΣ ɲΦΣ ɸʶˇʵ˖ˊˈˉˇˎ˂ˇˌΣ ɲΦΣ ɸʶˇʵ˖ˊˈˉˇˎ˂ˇˌΣ ʃΦΣ ϧ ɼʱ˂˂ʹˌΣ ɮΦ όнлмт). 
ʋʹ˃ʶʾʰ ʁ˃ʱʵʰˌ ʃˊˇˋʰ˄ʰˍˇ˂ʽˋ˃ˇˏ ɸʶˍʽˁ˗˄ ʅˉˇˎʵ˗˄ ϧ ʅˉˇˎʵ˗˄ ʇʴʶʾʰˌ  ɱ˘ ɽˎˁʶʾˇˎ, 
ʆʶˏ˔ˇˌ ɰΦ ɮʻʺ˄ʰΥ ʃʰʽʵʰʴ˖ʴʽˁˈ ɹ˄ˋˍʽˍˇˏˍˇΦ  

ʆˋʷˍˋʶˊʹΣ ɾΦΣ ʅʱ˂ˍʰΣ ɼΦΣ ϧ ʅˍʰˏˊˇˎΣ ɲΦ όнлмтύΦ ɲʽʶˊʶˏ˄ʹˋʹ ˍʹˌ ʷ˄ˍʰ˅ʹˌ ˍ˖˄ ʰ˂˂ʰʴ˗˄ ˍ˖˄ 
ʽʵʽˇˍʺˍ˖˄ ˍ˖˄ ˎ˂ʽˁ˗˄ ˋ˖˃ʱˍ˖˄ ˋʶ ʶˉʾˉʶʵˇ ɿʰ˄ˇˁ˂ʾ˃ʰˁʰˌ ˋˍˇ ʴˎ˃˄ʱˋʽˇΦ ʅˍˇ млˇ 
ʃʰ˄ʶ˂˂ʺ˄ʽˇˎ ʅˎ˄ʷʵˊʽˇˎ ɲʽʵʰˁˍʽˁʺˌ ˍ˖˄ ʊˎˋʽˁ˗˄ ɳˉʽˋˍʹ˃˗˄ ˁʰʽ ɿʷ˖˄ ʆʶ˔˄ˇ˂ˇʴʽ˗˄ ˋˍʹ˄ 
ɳˁˉʰʾʵʶˎˋʹ (811-умфύΦ ʄʷʻˎ˃˄ˇΥ ʃʰʽʵʰʴ˖ʴʽˁˈ ʆ˃ʺ˃ʰ ɲʹ˃ˇˍʽˁʺˌ ɳˁˉʰʾʵʶˎˋʹˌ 
ɳˊʴʰˋˍʺˊʽˇ ɲʽʵʰˁˍʽˁʺˌ ɸʶˍʽˁ˗˄ ɳˉʽˋˍʹ˃˗˄ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɼˊʺˍʹˌΦ 

Elo, S., & Kyngäs, H. (2008). The qualitative content analysis process. Journal of advanced 
nursing, 62(1), 107-115. https://doi.org/10.1111/j.1365-2648.2007.04569.x  

https://doi.org/10.1111/j.1365-2648.2007.04569.x
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ɲˊʰˋˍʹˊʽˈˍʹˍʶˌ ʵʽʶˊʶˏ˄ʹˋʹˌ ˃ʶ ˋˁˇˉˈ ̱ ʹ ʵʽʵʰˋˁʰ˂ʾʰ 
ˍʹˌ ˋʹ˃ʰˋʾʰˌ ˁʰʽ ˍʹˌ ˎˉˇʲʱʻ˃ʽˋʹˌ ˍ˖˄ ˎʴˊˇˍˈˉ˖˄ ˍʹˌ 
ɮˍˍʽˁʺˌ 

ɲʹ˃ʺˍˊʹˌ ʋʰ˂ˁʾʵʹˌΣ ɾʰˊʽʱ˄˄ʰ ʋΦ ʃʰˉˉʱΣ ɾʰˊʾʰ ɾʹ˄ʱΣ ɰʰ˂ʶ˄ˍʾ˄ʰ-
ɳˎʰʴʴʶ˂ʾʰ ɼˇˎ˃ˉʶ˄ʱ 

ɲʽʰˍ˃ʹ˃ʰˍʽˁˈ ʃˊˈʴˊʰ˃˃ʰ ɾʶˍʰˉˍˎ˔ʽʰˁ˗˄ ʅˉˇˎʵ˗˄ όɲ.ʃ.ɾ.ʅ.ύ ɲʽʵʰˁˍʽˁʺ ˍʹˌ 
ɰʽˇ˂ˇʴʾʰˌΣ ʆ˃ʺ˃ʰ ɰʽˇ˂ˇʴʾʰˌ ϧ ʃʰʽʵʰʴ˖ʴʽˁˈ ʆ˃ʺ˃ʰ ɲʹ˃ˇˍʽˁʺˌ ɳˁˉʰʾʵʶˎˋʹˌΣ ɳʻ˄ʽˁˈ 
ˁʰʽ ɼʰˉˇʵʽˋˍˊʽʰˁˈ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɮʻʹ˄˗˄ 

ʃʶˊʾ˂ʹ˕ʹ   

ʅˍʹ˄ ɮˍˍʽˁʺ ʷ˔ˇˎ˄ ˁʰˍʰʴˊʰ˒ʶʾ ˉʱ˄˖ ʰˉˈ млл ˎʴˊˈˍˇˉˇʽ ˁʰʽ ˊʷ˃ʰˍʰ, ˇʽ ˇˉˇʾˇʽ 
ˎˉˇʲʰʻ˃ʾʸˇ˄ˍʰʽ ʵʽʰˊˁ˗ˌ ˉʰˊʱ ˍʰ ˋʹ˃ʰ˄ˍʽˁʱ ˇ˒ʷ˂ʹ ˍˇˎˌ ˋˍʽˌ ˇʽˁˇˋˎˋˍʹ˃ʽˁʷˌ ˂ʶʽˍˇˎˊʴʾʶˌ 
ˁʰʽ ˍʹ ˋˎ˄ʶʽˋ˒ˇˊʱ ˍˇˎˌ ˋʶ ˃ʽʰ ʲʽ˗ˋʽ˃ʹ ˉˈ˂ʹΦ ʃʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˍˊʶʽˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ 
ʵˇ˃ʹ˃ʷ˄ʹˌ ʵʽʶˊʶˏ˄ʹˋʹˌ ʴʽʰ ˍʹ ʵʶˎˍʶˊˇʲʱʻ˃ʽʰ ʶˁˉʰʾʵʶˎˋʹΣ ˇ ̔ˇˉˇʾʶˌ ʰˉˇˋˁˇˉˇˏ˄ ˋˍʹ˄ 
ʶˁˉʰʾʵʶˎˋʹ ˁʰʽ ˍʹ˄ ʶˎʰʽˋʻʹˍˇˉˇʾʹˋʹ ˍ˖˄ ˃ʰʻʹˍ˗˄ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ ˋʹ˃ʰˋʾʰ ˁʰʽ ˍʽˌ ʰˉʶʽ˂ʷˌ 
ˍ˖˄ ˎʴˊˇˍˈˉ˖˄ ˍʹˌ ɮˍˍʽˁʺˌΦ ʁʽ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄ ʵʽʶˊʶˏ˄ʹˋʹ ˃ʷˋ˖ ˔ˊʺˋʹ ̩
ˉˊˇˋˇ˃ˇʾ˖ˋʹˌ ˋʶ ʹ˂ʶˁˍˊˇ˄ʽˁˈ ˎˉˇ˂ˇʴʽˋˍʺΣ ˃ʶ˂ʷˍʹ ̩ˉʶʵʾˇˎ ˁʰʽ ˁʰˍʰˋˁʶˎʺ ̩ˁʰʽ ˔ˊʺˋʹ ̩
˃ˇ˄ˍʷ˂˖˄Σ ʴ˄˗ˊʽ˃ʰ ɻ ʽʵʰˁˍʽˁʱ ʶˊʴʰ˂ʶʾʰ ̀ ˍ ́ɲʽʵʰˁˍʽˁʺ ʊˎˋʽˁ˗˄ ɳˉʽˋˍʹ˃˗˄Φ 

ɽʷ˅ʶʽˌ ˁ˂ʶʽʵʽʱΥ ʇʴˊˈˍˇˉˇˌΣ ɾʱʻʹˋʹ ˃ʷˋ˖ ʵʽʶˊʶˏ˄ʹˋʹˌΣ ɳˁˉʰʾʵʶˎˋʹ ˋˍʹ˄ ʃʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺ 
ɳˉʽˋˍʺ˃ʹΣ ʌʹ˒ʽʰˁʺ ˉˊˇˋˇ˃ˇʾ˖ˋʹ, ɾʶ˂ʷˍʹ ˉʶʵʾˇˎΣ ɾˇ˄ˍʷ˂ˇΣ ɾʶ˂ʷˍʹ ˉʶˊʾˉˍ˖ˋʹˌ 

Inquiry-based activities in order to teach the importance 
and degradation of the wetlands of Attica (Greece)  

Dimitris Chalkidis, Marianna C. Pappa, Maria Mina, Valentina-Evangelia 
Koumpena 

Master Programme (M.Ed.) in Didactics of Biology, Faculty of Biology & Faculty of 
Primary Education, National and Kapodistrian University of Athens 

Abstract    

More than 100 wetlands and streams have been recorded in Attica (Greece). A lot of them 
are continuously being degraded in spite of the important ecosystem functions they serve 
and their contribution to a sustainable city. We present three educational activities made 
according to the method of structured inquiry, with a view to educating students and 
making them aware of the importance of Attica wetlands and the risks they face.  The 
activities include inquiry via the use of a computer simulation, field study and construction 
and use of models, which are all common teaching techniques in science education.  

Keywords: Wetland, Inquiry-based learning, Environmental Science Education, Digital 
simulation, Field experiment, Model, Case study 
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ɳʽˋʰʴ˖ʴʺ 

ʅˍʹ˄ ʃʶˊʽ˒ʷˊʶʽʰ ɮˍˍʽˁʺˌ ʶ˄ˍˇˉʾʸˇ˄ˍʰʽ мнп ˁʰˍʰʴʶʴˊʰ˃˃ʷ˄ˇʽ ˎʴˊˈˍˇˉˇʽ ˁʰʽ ˊʷ˃ʰˍʰΣ 
ˇʽ ˇˉˇʾˇʽ ʶˉʽˍʶ˂ˇˏ˄ ˋʹ˃ʰ˄ˍʽˁʷˌ ˇʽˁˇ˂ˇʴʽˁʷˌ ˂ʶʽˍˇˎˊʴʾʶˌΣ ˁʰʻˇˊʽˋˍʽˁʷˌ ʴʽʰ ˍʹ˄ 
ˉˇʽˈˍʹˍʰ ʸ˖ʺˌ ˍ˖˄ ˁʰˍˇʾˁ˖˄ όɼʰˍˋʰʲˇˏ˄ʹ ϧ ʅʶ˒ʶˊ˂ʺˌ, нлмпύΦ ʁʽ ˉʶˊʽˋˋˈˍʶˊˇʽ ʰˉˈ 
ʰˎˍˇˏˌ ʵʷ˔ˇ˄ˍʰʽ ʷ˄ˍˇ˄ʶˌ ʰ˄ʻˊ˖ˉˇʴʶ˄ʶʾˌ ˉʽʷˋʶʽˌ ˃ʶ ˁˎˊʽˈˍʶˊʶˌ ˍˇ˄ ˉʶˊʽˇˊʽˋ˃ˈ ˁʰʽ 
ˍˇ˄ ˁʰˍʰˁʶˊ˃ʰˍʽˋ˃ˈ ˍˇˎˌΣ ˍʹ˄ ˎˉʶˊʱ˄ˍ˂ʹˋʹ ˍ˖˄ ˎʵʱˍ˖˄ ˁʰʽ ˍʹ ˊˏˉʰ˄ˋʹ όɵˈʴˁʰˊʹˌ, 
нлмлύΦ ɶ ɮˍˍʽˁʺ ʲˊʾˋˁʶˍʰʽ ˋʶ ˉˇˊʶʾʰ ʷ˄ˍˇ˄ʹˌ ʰˋˍʽˁˇˉˇʾʹˋʹˌ ˋʶ ʲʱˊˇˌ ˍˇˎ ˒ˎˋʽˁˇˏ 
ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌ, ʶˉ̌˃ʷ˄˖ˌ ʹ ʶˁˉʰʾʵʶˎˋʹ ˋʶ ʸʹˍʺ˃ʰˍʰ ˋʹ˃ʰˋʾʰ ̩ˁʰʽ ˎˉˇʲʱʻ˃ʽˋʹ ̩
ˍ˖˄ ʰˋˍʽˁ˗˄ ˁʰʽ ˉʶˊʽʰˋˍʽˁ˗˄ ˎʴˊˇˍˈˉ˖˄ ˁ ˊʾ˄ʶˍʰʽ ʰˉʰˊʰʾˍʹˍʹΦ 

ɲʽʵʰˁˍʽˁʺ ˉˊˇˋʷʴʴʽˋʹ 

ʃʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˍˊʶʽˌ ʶˁˉʰʽʵʶˎˍʽˁʷˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ʵˇ˃ʹ˃ʷ˄ʹˌ ʵʽʶˊʶˏ˄ʹˋʹˌ 
(structured inquiry) ʰ˄ʰ˒ˇˊʽˁʱ ˃ʶ ˍˇˎˌ ˎʴˊˇˍˈˉˇˎˌ ˍʹˌ ɮˍˍʽˁʺˌΣ ˇʽ ˇˉˇʾʶˌ 
ˋˍˇ˔ʶˏˇˎ˄ ˋʶ ʰˉˈˁˍʹˋʹ ʴ˄˗ˋʶ˖˄ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ˁʰʽ ʶˉʽˋˍʹ˃ʽˁ˗˄ ʴ˄˗ˋʶ˖˄Σ 
ʶˊʶˎ˄ʹˍʽˁ˗˄ ʵʶ˅ʽˇˍʺˍ˖˄ ˁʰʽ ˋˍʱˋʶ˖˄ (Osborne, 2014ύΦ ɮˉʰˊʰʾˍʹˍʹ ˁˊʾ˄ʶˍʰʽ ʹ 
ʶ˄ʶˊʴˈˌ ʶ˃ˉ˂ˇˁʺ ˍ˖˄ ˃ʰʻʹˍ˗˄ ˋˍʹ˄ ʰˉʱ˄ˍʹˋʹ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ʶˊ˖ˍʹ˃ʱˍ˖˄ 
ʰ˅ʽˇˉˇʽ˗˄ˍʰˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ʵʶʵˇ˃ʷ˄ʰΦ ʆˇ ʶˊ˗ˍʹ˃ʰ ˁʰʽ ˍʰ ʲʺ˃ʰˍʰ ˍʹˌ ʵʽʶˊʶˏ˄ʹˋʹˌ 
ˉʰˊʷ˔ˇ˄ˍʰʽ ʰˉˈ ˍˇ˄ ʶˁˉʰʽʵʶˎˍʽˁˈ. ʁʽ ˃ʰʻʹˍʷˌ ʰˋˁˇˏ˄ˍʰʽ ˋʶ ʵʶ˅ʽˈˍʹˍʶˌΣ ˈˉ˖ˌ 
ˁʰˍʰʴˊʰ˒ʺ ˁʰʽ ʶˉʶ˅ʶˊʴʰˋʾʰ ˉˇʽˇˍʽˁ˗˄ ˁʰʽ ˉˇˋˇˍʽˁ˗˄ ʵʶʵˇ˃ʷ˄˖˄Σ ˔ʶʽˊʽˋ˃ˈˌ 
ʶ˅ʰˊˍʹ˃ʷ˄˖˄ ˁʰʽ ʰ˄ʶ˅ʱˊˍʹˍ˖˄ ˃ʶˍʰʲ˂ʹˍ˗˄Σ ʶ˅ʰʴ˖ʴʺ ˋˎ˃ˉʶˊʰˋ˃ʱˍ˖˄ ʲʱˋʶʽ 
ʵʶʵˇ˃ʷ˄˖˄Σ ˁʰˍʰˋˁʶˎʺ ˁʰʽ ˔ˊʺˋʹ ˃ˇ˄ˍʷ˂˖˄Σ ʶˉʽˍʷ˂ʶˋʹ ˂ˇʴʽˁ˗˄ ˁʰʽ ˃ʰʻʹ˃ʰˍʽˁ˗˄ 
ˉˊʱ˅ʶ˖˄ ˁʰʽ ʶˉʽˁˇʽ˄˖˄ʾʰ ˍ˖˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ˉ˂ʹˊˇ˒ˇˊʽ˗˄ όOsborneΣ нлмп˜ Riga et 
al., 2017). ɶ ʵʽʶˊʶˎ˄ʹˍʽˁʺ ˃ʷʻˇʵˇˌ ˋˎ˄ʹʻʾʸʶˍʰʽ ˋˍʹ ʵʽʵʰˋˁʰ˂ʾʰ ʊˎˋʽˁ˗˄ 
ɳˉʽ̱̀ ʹ˃˗˄ ˁʰʽ ʷ˔ʶʽ ʶ˒ʰˊ˃ˇˋˍʶʾ ˋˍʹ ʵʽʵʰˋˁʰ˂ʾʰ ˍʹˌ ʃʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺˌ ɳˉʽˋˍʺ˃ʹˌ 
όɾʰ˄ʵˊʾˁʰˌ ˁΦʱΦ, 2013). ɶ ʰˉˈˁˍʹˋʹ ˋ˔ʶˍʽˁ˗˄ ʴ˄˗ˋʶ˖˄ ʶʾ˄ʰʽ ʰˉʰˊʰʾˍʹˍʹ ʴʽʰ ˍˇ˄ 
ʶˉʽˍˎ˔ʺ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁˈ ʴˊʰ˃˃ʰˍʽˋ˃ˈ ˁʰʽ ʶˉˇ˃ʷ˄˖ˌ ʶˁˍʽ˃ʱˍʰʽ ʴˈ˄ʽ˃ʹ ʹ 
ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹ ˃ʶˍʰ˅ˏ ɲʽʵʰˁˍʽˁʺ ̩ ʊˎˋʽˁ˗˄ ɳˉʽˋˍʹ˃˗˄Σ ɲʽʵʰˁˍʽˁʺˌ 
ʃʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺˌ ɳˉʽˋˍʺ˃ʹˌ ˁʰʽ ʃʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺ ɳˁˉʰʾʵʶˎˋʹˌ ˂ˈʴ˖ ˍ˖˄ ˁˇʽ˄˗˄ 
ˋʹ˃ʶʾ˖˄ ˍˇˎˌ όɾʰ˄ʵˊʾˁʰˌ, 2015). 

ʃˊˇˍʶʽ˄ˈ˃ʶ˄ʶˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ 

ʃˊˇˍʶʾ˄ˇ˄ˍʰʽ ˍˊʶʽˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌΣ ʵʽʱˊˁʶʽʰˌ о-п ˖ˊ˗˄ ʹ ˁʰʻʶ˃ʾʰΣ ʴʽʰ ʲʰʻ˃ʾʵʶˌ 
ɱˎ ˃˄ʰˋʾˇˎ ʰ˂˂ʱ ˃ʁ  ʵˎ˄ʰˍˈˍʹˍʰ ˍˊˇˉˇˉˇʾʹˋʹˌ ˁʰʽ ʴʽʰ ʱ˂˂ʶˌ ʲʰʻ˃ʾʵʶˌΦ ɾˉˇˊˇˏ˄ ˄ʰ 
ʵʽʵʰ˔ʻˇˏ˄ ʰˎˍˈ˄ˇ˃ʰ ʺ ʶ˄ˍʰʴ˃ʷ˄ʶˌ ˋʶ ˉˊˈʴˊʰ˃˃ʰ ʃʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺˌ ɳˁˉʰʾʵʶˎˋʹˌ. 
ʁʽ ʵʽʵʰˁˍʽˁˇʾ ˋˍˈ˔ˇʽ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄ ˍʹ˄ ˁʰˍʰ˄ˈʹˋʹ ˁʰʽ ʶ˒ʰˊ˃ˇʴʺ ʴ˄˗ˋʹˌ 
ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ʃʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺˌ ɳˉʽˋˍʺ˃ʹˌΣ ˍˇ˄ ˉˊˇʲ˂ʹ˃ʰˍʽˋ˃ˈ ʴʽʰ ˍʹ ˋ˔ʷˋʹ 
ˁˇʽ˄̟ ˄ʾʰˌ ˁʰʽ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌΣ ˍʹ˄ ʱˋˁʹˋʹ ʵʶ˅ʽˇˍʺˍ˖˄ ʵʽʶˊʶˏ˄ʹˋʹˌΣ ʶˉʽˁˇʽ˄˖˄ʾʰˌ 
ˁʰʽ ˋˎ˄ʶˊʴʰˋʾʰˌΣ ˍʹ ˔ˊʺˋʹ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ˇˊʴʱ˄˖˄Σ ˃ʶʻˈʵ˖˄ ˁʰʽ ˃ˇ˄ˍʷ˂˖˄ ˁʰʽ ˍʹ˄ 
ʰ˄ʱˉˍˎ˅ʹ ̒ ʶˍʽˁ˗˄ ˋˍʱˋʶ˖˄ ʴʽʰ ˍˇˎˌ ˎʴˊˇˍˈˉˇˎˌΦ 
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ɶ ˉˊ˗ˍʹ ʵˊʰˋˍʹˊʽˈˍʹˍʰ ˋˎ˄ʵˎʱʸʶʽ ˍʹ ʵʽʶˊʶˏ˄ʹˋʹ ˃ʷˋ˖ ˁʰˍʰˋˁʶˎʺˌ ˁʰʽ 
˔ˊʺˋʹˌ ˃ˇ˄ˍʷ˂˖˄ ˃ʶ ˃ʶ˂ʷˍʶˌ ˉʶˊʽˉˍ˗ˋʶ˖˄Φ ʁʽ ˃ʰʻʹˍʷˌ ˔˖ˊʾʸˇ˄ˍʰʽ ˋʶ ˇ˃ʱʵʶˌ, ʹ 
ˁʰʻʶ˃ʽʱ ʰˉˈ ˍʽˌ ˇˉˇʾʶˌ ʶˋˍʽʱʸʶʽ ˋʶ ˃ʾʰ ˎʴˊˇˍˇˉʽˁʺ ˂ʶʽˍˇˎˊʴʾʰ (ʃʾ˄ʰˁʰ ̩ 1). ʁʽ 
˃ʰʻʹˍʷˌ ˁʰˍʰˋˁʶˎʱʸˇˎ˄ ˃ˇ˄ˍʷ˂ʰ ˍ˖˄ ˎʴˊˇˍˈˉ˖˄ ʶ˄ˍˇˉʾʸˇ˄ˍʰˌ ˍʽˌ ʰ˄ˍʽˋˍˇʽ˔ʾʶˌ ˁʰʽ 
ˍˇˎˌ ˉʶˊʽˇˊʽˋ˃ˇˏˌ ˍˇˎ ̩˃ʶ ˍˇ ˉˊ˖ˍˈˍˎˉˇΦ ɼʱʻʶ ˇ˃ʱʵʰ ˁʰˍʰˋˁʶˎʱʸʶʽ ʷ˄ʰ ˃ˇ˄ˍʷ˂ˇ 
ˉʰˊˇˎˋʾʰ ˁʰʽ ʷ˄ʰ ʰˉˇˎˋʾʰ ˎʴˊˇˍˈˉˇˎ ʴʽʰ ˍʹ ˂ʺ˕ʹ ˉʰˊʰˍʹˊʺˋʶ˖˄ ʰ˄ʰ˒ˇˊʱˌ ˁʰˍʱ 
ˍʹ˄ ʶˁˍʷ˂ʶˋʹ ˍʹˌ ʵʽʶˊʶˏ˄ʹˋʹˌ. ɾʶˍʱ ˍʹ ʵʽʶˊʶˏ˄ʹˋʹ ʰˁˇ˂ˇˎʻʶʾ ʹ ˃ʶ˂ʷˍʹ 
ˉʶˊʽˉˍ˗ˋʶ˖˄, ˇʽ ˇˉˇʾʶˌ ʰ˄ʰʵʶʽˁ˄ˏˇˎ˄ ˍʹ ˋʹ˃ʰˋʾʰ ˁʱʻʶ ˂ʶʽˍˇˎˊʴʾʰˌ ʴʽʰ ˍʹ˄ 
ˉˇʽˈˍʹˍʰ ʸ˖ʺˌ ˋˍʽˌ ˉˈ˂ʶʽˌ όʃʾ˄ʰˁʰˌ мύ. ʁʽ ˇ˃ʱʵʶˌ ˉʰˊˇˎ̀ʽʱʸˇˎ˄ ˍʰ ˃ˇ˄ˍʷ˂ʰ ˁʰʽ ˍʰ 
ˋˎ˃ˉʶˊʱˋ˃ʰˍʱ ̱ ˇˎˌ ̀ ˍʹ˄ ˍʱ˅ʹΦ 

 ɽʶʽˍˇˎˊʴʾʰ 
ˎʴˊˇˍˈˉˇˎ 

ʃʶˊʽʴˊʰ˒ʺ ˃ˇ˄ˍʷ˂ˇˎ 
ʃʶʽˊʰ˃ʰˍʽˋ˃ˈˌ 
˃ʶ ˃ˇ˄ˍʷ˂ˇ 

ɾʶ˂ʷˍʹ ˉʶˊʾˉˍ˖ˋʹˌ 

1  ̌
ɾˇ˄ˍʷ˂ˇ 

ʆˇˉˇˁ˂ʽ˃ʰˍʽˁʺ 
˂ʶʽˍˇˎˊʴʾʰ 
ˋ˖˃ʱˍ˖˄ ˄ʶˊˇˏ 

ɲˇ˔ʶʾʰ ˃ʶ ʱ˃˃ˇ ʺ ˉʹ˂ˈ ό˃ʶ 
˄ʶˊˈ ˁʰʽ ˔˖ˊʾˌύ ˉˇˎ 
ʶˁˍʾʻʶ˄ˍʰʽ ˋˍˇ˄ ʺ˂ʽˇΦ 

ɼʰˍʰʴˊʰ˒ʺ 
˃ʶˍʰʲˇ˂ʺˌ 
ʻʶˊ˃ˇˁˊʰˋʾʰˌ 
ˋʶ ˁʱʻʶ ʵˇ˔ʶʾˇΦ 

ɮˋˍʽˁˈ ˉʱˊˁˇ ˃ʶ 
ˋ˗˃ʰ ˄ʶˊˇˏ ˋˍˇ ʆʶ˂-
ɮʲʾʲ ˁʰʽ ˁˏ˃ʰˍʰ 
ˁʰˎˋ˗˄˖˄ ˋˍʹ˄ 
ɮʻʺ˄ʰ  ό{ŀŀǊƻƴƛ ϧ ½ƛǾΣ 
2003). 

2  ̌
ɾˇ˄ˍʷ˂ˇ 

ɮ˄ˍʽˉ˂ʹ˃˃ˎˊʽˁʺ 
˂ʶʽˍˇˎˊʴʾʰ 
ʰˋˍʽˁ˗˄ 
ˊʶ˃ʱˍ˖˄ 

ɲˇ˔ʶʾʰ ˃ʶ ʶˉʽˁ˂ʽ˄ʺ 
ʶˉʽ˒ʱ˄ʶʽʰ ˉʹ˂ˇˏ ˃ʶ 
ζˋˉʾˍʽʰη ˉˇˎ ˒ʷˊʶʽ 
ʶˉʽ˒ʰ˄ʶʽʰˁʱ ʰˎ˂ʱˁʽʰΦ ʅˍˇ 
ʷ˄ʰ ʵˇ˔ʶʾˇ ˍʰ ʰˎ˂ʱˁʽʰ 
ʶʾ˄ʰʽ ʰʲʰʻʺ ˁʰʽ ˒ˊʰʴ˃ʷ˄ʰΦ 

ɮˊʴʺ ˊʾ˕ʹ 
˄ʶˊˇˏ ˁʰʽ 
ˁʰˍʰʴˊʰ˒ʺ ˍʹˌ 
ˎˉʶˊ˔ʶʾ˂ʽˋʹˌ 
ˁʰʽ ˍʹˌ 
ʵʽʰʲˊˇ˔ʺˌ ˍ˖˄ 
ˋˉʽˍʽ˗˄Φ 

ʇˉˇʲʱʻ˃ʽˋʹ ˊʶ˃ʱˍ˖˄ 
ˁʰʽ ʶ˄ʾˋ˔ˎˋʹ 
ˉ˂ʹ˃˃ˎˊʽˁ˗˄ 
˒ʰʽ˄ˇ˃ʷ˄˖˄ ˋˍʹ˄ 
ɮˍˍʽˁʺ ό[ŀǎŘŀ Ŝǘ ŀƭΦΣ 
2010). 

3  ̌
ɾˇ˄ˍʷ˂ˇ 

ɮ˄ˍʽˉ˂ʹ˃˃ˎˊʽˁʺ 
˂ʶʽˍˇˎˊʴʾʰ 
ˉʶˊʽʰˋˍʽˁ˗˄ 
ˎʴˊˇˍˈˉ˖˄ 

ɳˉʽˁ˂ʽ˄ʺˌ ʶˉʽ˒ʱ˄ʶʽʰ 
ˉʹ˂ˇˏ ˋʶ ʵˇ˔ʶʾˇ ˃ʶ 
ζˋˉʾˍʽʰη ˋˍʹ ʲʱˋʹΦ ɶ ˃ʾʰ 
˒ʷˊʶʽ ˋˍʹ˄ ʶˉʽ˒ʱ˄ʶʽʰ ʷ˄ʰ˄ 
ˉˇˊ˗ʵʹ ˍʱˉʹˍʰ 
όˎʴˊˈˍˇˉˇˌύΦ 

ɮˊʴʺ ˊʾ˕ʹ 
˄ʶˊˇˏ ˁʰʽ 
ˁʰˍʰʴˊʰ˒ʺ ˍʹˌ 
ʷ˄ˍʰˋʹˌ ˍʹˌ 
ˉ˂ʹ˃˃ˏˊʰˌΦ 

ɼʰˍʰˋˍˊˇ˒ʺ 
ˎʴˊˇˍˈˉ˖˄ ˁʰʽ 
ʰˏ˅ʹˋʹ ˉ˂ʹ˃˃ˎˊ˗˄ 
ˋˍˇ ɽʱʴˇˌΣ ˁˎˊʾ˖ˌ ˋʶ 
˒ˍ˖˔ʷˌ ʴʶʽˍˇ˄ʽʷˌ 
(Ajibola et al., 2012). 

4  ̌
ɾˇ˄ˍʷ˂ˇ 

ɼʰˍʰˁˊʱˍʹˋʹ 
ˊˏˉ˖˄ ʰˉˈ 
ˉʶˊʽʰˋˍʽˁˇˏˌ 
ˎʴˊˇˍˈˉˇˎˌ 

ɳˉʽˁ˂ʽ˄ʺˌ ʶˉʽ˒ʱ˄ʶʽʰ 

ˉʹ˂ˇˏ ˋʶ ʵˇ˔ʶʾˇ ˃ʶ 

ˁʰʻʰˊˈ ˄ʶˊˈ ˋˍʹ ʲʱˋʹ 

όˎʵʱˍʽ˄ˇˌ ʰˉˇʵʷˁˍʹˌύΣ ˃ʶ 

ˁʰʽ ˔˖ˊʾˌ ʶ˄ʵʽʱ˃ʶˋˇ 

ˉˇˊ˗ʵʹ ˍʱˉʹˍʰΦ 

ɮˊʴʺ ˊʾ˕ʹ 
˄ʶˊˇˏ ˃ʶ ˔˗˃ʰ 
ˁʰʽ ˁʰˍʰʴˊʰ˒ʺ 
ˍʹˌ ʵʽʰ˒ʱ˄ʶʽʰˌ 
ˍˇˎ ˄ʶˊˇˏ ˋˍʹ 
ʲʱˋʹΦ 

ʁʽ ˉʶˊʽʰˋˍʽˁˇʾ 
ˎʴˊˈˍˇˉˇʽ ˍʹˌ 
ɼʰ˃ˉʱ˂ʰ 
ˁʰˍʰˁˊʰˍˇˏ˄ ˊˏˉˇˎˌ 
ˉˊʽ˄ ˁʰˍʰ˂ʺ˅ˇˎ˄ ˋˍʹ 
˂ʾ˃˄ʹ ɰʽˁˍˈˊʽʰ 
(Emerton et al., 1999). 

ʃʾ˄ʰˁʰˌ м ɮ˄ˍʽˁʶʾ˃ʶ˄ʰ ˃ʶ˂ʷˍʹˌ ˁʰʽ ʵˊʱˋʶʽˌ ˇ˃ʱʵ˖˄ ˁʰˍʱ ˍʹ˄ 1  ́ɲˊʰˋˍʹˊʽˈˍʹˍʰ 

ɶ ʵʶˏˍʶˊʹ ʵˊʰˋˍʹˊʽˈˍʹˍʰ ˋˎ˄ʵˎʱʸʶʽ ˍʹ ʵʽʶˊʶˏ˄ʹˋʹ ˃ʷˋ˖ ˕ʹ˒ʽʰˁʺˌ 
ˉˊˇˋˇ˃ˇʾ˖ˋʹˌ ˃ʶ ˍʹ ˃ʶ˂ʷˍʹ ˉʶˊʽˉˍ˗ˋʶ˖˄ ˁʰʽ ʵʽʰˊʻˊ˗˄ʶˍʰʽ ˋʶ ʵˏˇ ˃ʷˊʹΦ ʁ̔  
˃ʰʻʹˍʷˌ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ ˍʹ˄ ̄́ ˇˋˇ˃ˇʾ˖ˋʹ SimRiver 6 (Hoffer et al., нлммύΣ ˃ʶ ˍʹ˄ 
ˇˉˇʾʰ ˔ʰˊʰˁˍʹˊʾʸˇˎ˄ ˍʹ˄ ˉˇʽˈˍʹˍʰ ˍ˖˄ ˎʵʱˍ˖˄ ˍˇˎ ˉˇˍʰ˃ˇˏ ˋˏ˃˒˖˄ʰ ˃ʶ ʷ˄ʰ 
ʵʶʾʴ˃ʰ ʵʽʰˍˈ˃˖˄Φ ɾˉˇˊˇˏ˄ ˄ʰ ʶˉʽ˂ʷ˅ˇˎ˄ ʵʽʰ˒ˇˊʶˍʽˁʱ ˋʹ˃ʶʾʰ ˍˇˎ ˉˇˍʰ˃ˇˏΣ ʶˉˇ˔ʺ 
ˍˇˎ ʷˍˇˎˌ ˁʰʽ ʲʰʻ˃ˈ ʰ˄ʻˊ˖ˉˇʴʶ˄ˇˏˌ ˉʾʶˋʹˌΦ ʋʰˊʰˁˍʹˊʾʸˇˎ˄ ˍʰ ʶˉʾˉʶʵ hˊˏˉʰ˄ˋʹˌ 
ˎˉˈ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ˋˎ˄ʻʺˁʶˌΣ ˋˎʴˁˊʾ˄ˇˎ˄ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˁʰʽ ʶˉʶˁˍʶʾ˄ˇˎ˄ ˍʹ 
ʴ˄˗ˋʹ ˍˇˎˌ ˋ˔ʶˍʽˁʱ ˍʹ ˊˏˉʰ˄ˋʹ ˍ˖˄ ʶˋ˖ˍʶˊʽˁ˗˄ ˎʵʱˍ˖˄. ʅˍʹ ˋˎ˄ʷ˔ʶʽʰ ʶˊʴʱʸˇ˄ˍʰʽ 
ˋʶ ˇ˃ʱʵʶˌ ʶ˒ʰˊ˃ˈʸˇ˄ˍʰˌ ˍʽˌ ʴ˄˗ˋʶʽˌ ˍˇˎˌ ˋʶ ʵˏˇ ˉʶˊʽˉˍ˗ˋʶʽˌ ɮˍˍʽˁ˗˄ ˎʴˊˇˍˈˉ˖˄Φ 
ɳ̄ ʽ˂ʷ˔ʻʹˁʰ˄ ʹ ɽʾ˃˄ʹ ɼˇˎ˃ˇˎ˄ʵˇˏˊˇˎ ˁʰʽ ˍˇ ʄʷ˃ʰ ˍʹˌ ʃʽˁˊˇʵʱ˒˄ʹˌΣ ʶˉʶʽʵʺ ʷ˔ˇˎ˄ 
ˎˉˇˋˍʶʾ ʶˁˍʶ˄ʺ ʲʽˇ˃ʹ˔ʰ˄ʽˁʺ ˁʰʽ ʰˋˍʽˁʺ ˊˏˉʰ˄ˋʹ ʰ˄ˍʾˋˍˇʽ˔ʰ όʅʷˊʶˋ˂ʹ, 2014̃ 
Mentzafou et al., 2016). ʁʽ ˇ˃ʱʵʶˌ ˉʰˊˇˎˋʽʱʸˇˎ˄ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ̀ ˍʹ˄ ̱ ʱ˅ʹΦ 



ʃʄɮɼʆɹɼɮ мнˇˎ ʅʇɿɳɲʄɹʁʇ ɳɿɳʊɳʆ   ɮɿɮʄʆɶɾɳɿɳʅ ɮɿɮɼʁɹɿʍʅɳɹʅ 

69 
 

ɶ ˍˊʾˍʹ ʵˊʰˋˍʹˊʽˈˍʹˍʰ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍʹ ʵʽʶˊʶˏ˄ʹˋʹ ˃ʷˋ˖ ˃ʶ˂ʷˍʹˌ ˉʶʵʾˇˎ, 
ˍʹˌ ˇˉˇʾʰˌ ˉˊˇʹʴʶʾˍʰʽ ˋ˔ʶˍʽˁʺ ʶ˄ʹ˃ʷˊ˖ˋʹ ˍ˖˄ ˃ʰʻʹˍ˗˄Φ ʍˌ ˉʶˊʽˇ˔ʺ ˃ʶ˂ʷˍʹˌ ʷ˔ʶʽ 
ʶˉʽ˂ʶʴʶʾ ˍˇ ʄʷ˃ʰ ˍʹˌ ʃʽˁˊˇʵʱ˒˄ʹˌ ˂ˈʴ˖ ˍʹˌ ˉˊˇˋʲʰˋʽ˃ˈˍʹˍʱˌ ˍˇˎΣ ˍˇˎ ʵʽʰʻʷˋʽ˃ˇˎ 
ˉ˂ʹˊˇ˒ˇˊʽʰˁˇˏ ˎ˂ʽˁˇˏ ˁʰʽ ˍʹˌ ˃ʰˁˊˇ˔ˊˈ˄ʽʰˌ ˊˏˉʰ˄ˋʹˌ ˉˇˎ ʵʷ˔ʶˍʰʽ όʅʷˊʶˋ˂ʹ, 
2014). ʁʽ ̌˃ ʱʵʶˌ ˃ʰʻʹˍ˗˄ ˃ʶˍˊˇˏ˄ ʶ˄ʵʶʾ˅ʶʽˌ ˔ʹ˃ʽˁʺˌ ˊˏˉʰ˄ˋʹˌ ˍˇˎ ˄ʶˊˇˏ, ˈˉ˖ˌ 
pHΣ ˋˎʴˁʷ˄ˍˊ˖ˋʹ ˄ʽˍˊʽˁ˗˄Σ ˄ʽˍˊ˖ʵ˗˄ ˁʰʽ ˒˖ˋ˒ˇˊʽˁ˗˄ ʽˈ˄ˍ˖˄ ˉˇˎ ˋˎʴˁˊʾ˄ˇˎ˄ ˃ʶ 
ˉʰˊʶ˔ˈ˃ʶ˄ʶˌ ˍʽ˃ʷˌ ʰ˄ʰ˒ˇˊʱˌΦ ʅˍʹ ˋˎ˄ʷ˔ʶʽʰ ˉˊˇ˔˖ˊˇˏ˄ ˋˍˇ˄ ˔ʰˊʰˁˍʹˊʽˋ˃ˈ ˍʹˌ 
ˉˇʽˈˍʹˍʰˌ ˍ˖˄ ˎʵʱˍ˖˄ ˃ʷˋ˖ ˇˊʴʰ˄ʽˋ˃˗˄-ʵʶʽˁˍ˗˄Σ ˉˇˎ ʴʽʰ ˁʱˉˇʽʶˌ ˇ˃ʱʵʶˌ ʶʾ˄ʰʽ ʹ 
ˋˏˋˍʰˋʹ ˍʹˌ ˉʰˊˈ˔ʻʽʰˌ ʲ˂ʱˋˍʹˋʹˌ όMunne et al., 2003), ʶ˄˗ ʴʽʰ ˍʽˌ ˎˉˈ˂ˇʽˉʶˌ ˍʰ 
ʲʶ˄ʻʽˁʱ ˃ʰˁˊˇʰˋˉˈ˄ʵˎ˂ʰ όBraund, нллпύΦ ʅˎʴˁˊʾ˄ˇˎ˄ ˍʰ ʶˎˊʺ˃ʰˍʰ ʰˉˈ ˍʽˌ ˍˊʶʽˌ 
ʵʽʰ˒ˇˊʶˍʽˁʷˌ ˃ʶʻˇʵˇ˂ˇʴʾʶˌ ˁʰʽ ʶ˅ʱʴˇˎ˄ ˋˎ˃ˉʶˊʱˋ˃ʰ̱h Φ ʃˊˇˍʶʾ˄ʶˍʰʽ ˋˎʴˁˊʽˍʽˁʺ 
˃ʶ˂ʷˍʹ ˋʶ ʵʽʰ˒ˇˊʶˍʽˁʱ ˋʹ˃ʶʾʰ ̱ ˇˎ ˉˇˍʰ˃ˇˏ ʺ ɻ̔ ʰ˒ˇˊʶˍʽˁʷˌ ʁ ˉˇ̝̫ ˌ ̱ ˇˎ ʷˍˇˎˌ. 

ɳˉʾ˂ˇʴˇˌ 

ɶ ʵʽʶˊʶˎ˄ʹˍʽˁʺ ˃ʷʻˇʵˇˌ ʵʶ˄ ˉʶˊʽˇˊʾʸʶˍʰʽ ˋˍʹ ɲ̔ ʵʰˁˍʽˁʺ ʊˎˋʽˁ˗˄ ɳˉʽˋˍʹ˃˗˄, ʰ˂˂ʱ 
˃ˉˇˊʶʾ ˄ʰ ʶˉʶˁˍʰʻʶʾ ˁʰʽ ˋʶ ˉʶʵʾʰ ˈˉ˖ˌ ʹ ʃʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺ ɳˁˉʰʾʵʶˎˋʹΦ ʁʽ 
ˉˊˇˍʶʽ˄ˈ˃ʶ˄ʶˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˋˍˇ˔ʶˏˇˎ˄ ˋ ʁʶˎʰʽˋʻʹˍˇˉˇʾʹˋʹ ˁʰʽ ʶˁˉʰʾʵʶˎˋʹ 
ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ˎˉˇʲʱʻ˃ʽˋʹ ˍ˖˄ ˎʴˊˇˍˈˉ˖˄ ˍʹˌ ɮˍˍʽˁʺˌΣ ʰˉˈˁˍʹˋʹ ʴ˄˗ˋʹ ̩
ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎΣ ʶ˅ʱˋˁʹˋʹ ˋʶ ʶˉʽˋˍʹ˃ˇ˄ʽˁʷˌ ˃ʶʻˈʵˇˎˌ ˁʰʽ ʰ˄ʱʵʶʽ˅ʹ ˁˇʽ˄˖˄ʽˁ˗˄ 
ˉˊˇʲ˂ʹ˃ʱˍ˖˄. ʃˊˇˍʶʾ˄ʶˍʰʽ ʹ ʵʽʶ˄ʷˊʴʶʽʱ ˍˇˎˌ ˋʶ ˗ˊʶˌ ʶˁˍ̩̍  ˍˇˎ ˋ˔ˇ˂ʽˁˇˏ ˖ˊʰˊʾˇˎΣ 
ʶˉʶ̔ɻ ʺ ʵʶ˄ ˋˎ˃ʲʰʵʾʸˇˎ˄ ˃ ʶ ˍˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍˇˎ ɮ˄ʰ˂ˎˍʽˁˇˏ ʃˊˇʴˊʱ˃˃ʰˍˇˌΦ 

ɰ̔ ʲ˂ʽˇʴˊʰ˒ʾʰ 

ɵˈʴˁʰˊʹˌ, ʅ. (2010). ʅˍˇʽ˔ʶʾʰ ʰˉˈ ˍ ̌ʶˊʶˎ˄ʹˍʽˁˈ ʷˊʴˇ «ʇʴˊˈˍˇˉˇʽ ɮˍˍʽˁʺˌ» ɳɽɼɳɸɳ/ɳʁɳ 
2010, doi: 10.13140/2.1.4483.8082. 

ɼʰˍˋʰʲˇˏ˄ʹΣ ʅΦ, ϧ ʅʶ˒ʶˊ˂ʺˌΣ ɾΦ όнлмпύΦ ɮ˅ʽˇ˂ˈʴʹˋʹ ˂ʶʽˍˇˎˊʴʽ˗˄ ˁʰʽ ʰ˅ʽ˗˄ ˍ˖˄ ˎʴˊˇˍˈˉ˖˄ 
ˍʹˌ ɮˍˍʽˁʺˌ. ɳʻ˄ʽˁˈ ɼʷ˄ˍˊˇ ɰʽˇˍˈˉ˖˄ ʇʴˊˇˍˈˉ˖˄Σ ɸʶˋˋʰ˂ˇ˄ʾˁʹ. 

ɾʰ˄ʵˊʾˁʰˌΣ ɮΦ όнлмрύΦ ʃʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺ ɳˉʽˋˍʺ˃ʹΣ ɶʻʽˁʺΣ ɳˁˉʰʾʵʶˎˋʹΦ ɼʰ˂ʷ˄ˍʹˌΣ ɮʻʺ˄ʰΦ 
ɾʰ˄ʵˊʾˁʰˌΣ ɮΦΣ ʌ˖˃ʽʱʵʹˌΣ ʃΦΣ ʋʰ˂ˁʾʵʹˌΣ ɮΦΣ ʅˍˇˏ˃ˉʰΣ ɮΦΣ ɼˎˊʽʰˁˇˏΣ ɼΦΣ ɱˁʽˈ˂˃ʰˌ, ɮΦ, & 
ʅˁˇˊʵˇˏ˂ʹˌΣ ɼΦ όнлмоύΦ ɲʽʵʱˋˁˇ˄ˍʰˌ ˍʹ˄ ʃʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺ ɳˉʽˋˍʺ˃ʹΥ ɶ ˉˊˈˁ˂ʹˋʹΦ ɱʽʰ ˍʹ˄ 
ʃʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺ ɳˁˉʰʾʵʶˎˋʹΣ п (49). 

ʅʷˊʶˋ˂ʹΣ ɮΦ όнлмпύΦ ʃʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺ ɮ˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ ˊʶ˃ʱˍ˖˄ ˍʹˌ ɮˍˍʽˁʺˌ - ɶ ˉʶˊʾˉˍ˖ˋʹ ˍʹˌ 
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ɲʹ˃ʽˇˎˊʴʾʰ ʵʽʰʻʶ˃ʰˍʽˁˇˏ ʶˁˉʰʽʵʶˎˍʽˁˇˏ ˉʰˁʷˍˇˎ ʴʽʰ ˍʽˌ 
ʰ˄ʰʲʰʻ˃ʾʵʶˌ ˁʰ˂˂ʽʷˊʴʶʽʰˌ ʴʽʰ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ˋ˔ˇ˂ʶʾ˖˄ 
ɲʶˎˍʶˊˇʲʱʻ˃ʽʰˌ ɳˁˉʰʾʵʶˎˋʹˌ ̀ ˍˇ ˉ˂ʰʾˋʽˇ ˍʹˌ 
ʶˁˉʰʽʵʶˎˍʽˁʺˌ ˉˊˇˋʷʴʴʽˋʹˌ Project-based learning 

ʋΦ ʋˊˎˋʰ˄ʻʱˁʹΣ ɮʽˁΦ ɼ˂˖˄ʱˊʹΣ ɸΦ ʃʶˍʰ˄ʾʵˇˎ 

ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɮʽʴʰʾˇˎΣ ʆ˃ʺ˃ʰ ɱʶ˖ʴˊʰ˒ʾʰˌ 

ʃʶˊʾ˂ʹ˕ʹ 

ɶ ˉʰˊˇˏˋʰ ʶˊʴʰˋʾʰ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍʹˌ ʶˁˉʰʽʵʶˎˍʽˁʺˌ ˉˊˇˋʷʴʴʽˋʹˌ Project-based learning 
ˉʰˊˇˎˋʽʱʸʶʽ ˍʹ ʵʹ˃ʽˇˎˊʴʾʰ ˁʰʽ ˋˍˇ˔ˇʻʶˋʾʰ  ˉˊ˖ˍˈˍˎˉˇˎΣ ʵʽʰʻʶ˃ʰˍʽˁˇˏ ʶˁˉʰʽʵʶˎˍʽˁˇˏ 
ˎ˂ʽˁˇˏ όʶˁˉʰʽʵʶˎˍʽˁˇˏ ˉʰˁʷˍˇˎύ ʴʽʰ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ˍʹˌ ɲʶˎˍʶˊˇʲʱʻ˃ʽʰˌ ɳˁˉʰʾʵʶˎˋʹˌ ˃ʶ 
ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˍʽˌ ʰ˄ʰʲʰʻ˃ʾʵʶˌ ˁʰ˂˂ʽʷˊʴʶʽʰˌΣ ˍʹ ˔ˊʺˋʹ ˍˇˎˌ ˁʰʽ ˍʹ ˋʹ˃ʰˋʾʰ ˍˇˎˌ όˇʽˁˇ˄ˇ˃ʽˁʺΣ 
ʰʽˋʻʹˍʽˁʺ ˁʰʽ ˉˇ˂ʽˍʽˋ˃ʽˁʺύ ʴʽʰ ˍˇ ˉʶˊʽʲʱ˂˂ˇ˄Φ ɶ ʵʹ˃ʽˇˎˊʴʾʰ ˍˇˎ ʰˉˇˍʶ˂ʶʾ ˍ˃ʺ˃ʰ ʶˎˊˏˍʶˊʹˌ 
ʷˊʶˎ˄ʰˌ ˋʶ ˋ˔ˇ˂ʶʾʰ ˋˍˇ ˉ˂ʰʾˋʽˇ ʵʽʵʰˁˍˇˊʽˁʺˌ ʵʽʰˍˊʽʲʺˌΦ ʃʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ʷ˄ʰ ˕ʹ˒ʽʰˁˈ 
ˉʰʽ˔˄ʾʵʽ ˁʰʽ ʷ˄ʰ˄ ˇʵʹʴˈ ˁʰˍʰˋˁʶˎʺˌ ˍˊʽˋʵʽʱˋˍʰˍʹˌ ˃ʰˁʷˍʰˌ ʰ˄ʰʲʰʻ˃ʾʵ˖˄ ˁʰ˂˂ʽʷˊʴʶʽʰˌ ʴʽʰ 
ʶˁˉʰʽʵʶˎˍʽˁˇˏˌ ˁʰʽ ˃ʰʻʹˍʷˌκˍˊʽʶˌΣ ˋˎ˃ʲʱ˂˂ˇ˄ˍʰˌ ˋˍʹ˄ ˎ˂ˇˉˇʾʹˋʹ ˋˍˈ˔˖˄ ˍʹˌ ʶˁˉʰʾʵʶˎˋʹˌ 
ʴʽʰ ˍʹ˄ ʰʶʽ˒ˇˊʾʰ όUNESCOΣ нлмсύΣ ʰ˂˂ʱ ˁʰʽ ˍʹˌ ʴʶ˖ʴˊʰ˒ʾʰˌ ˈˋˇ˄ ʰ˒ˇˊʱ ˋˍˇ 
ʰ˄ʰʲʰʻ˃ʽʵ˖˃ʷ˄ˇ ˍˇˉʾˇ ˁʰʽ ˍˇ˄ ˊˈ˂ˇ ˍˇˎΦ 

ɽʷ˅ʶʽˌ ˁ˂ʶʽʵʽʱΥ ʰ˄ʰʲʰʻ˃ʾʵʶˌ ˁʰ˂˂ʽʷˊʴʶʽʰˌΣ ʶˁˉʰʽʵʶˎˍʽˁˈ ˎ˂ʽˁˈ 

Creation of an interdisciplinary educational toolkit for 
secondary education students on the subject of 
cultivation dry stone terraces in the context of Project-
based learning 

Ch. Chrysanthaki, Aik. Klonari, Th. Petanidou  
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Abstract 

This paper, in the context of the educational approach of Project-based learning, presents 
the creation and the targeting of original interdisciplinary educational material (toolkit) for 
secondary education students on the subject of cultivation dry stone terraces, their use and 
their importance (economic, aesthetic and cultural) for the environment. Its creation is part 
of a wider research in schools, in the context of a doctoral thesis, including a digital game, a 
construction guide for teachers and students of a three-dimensional model of cultivation 
terraces,  contributing to the realization of the goals of education for sustainability 
(UNESCO, 2016), but also of geography in terms of the terraced landscape and its role. 

Keywords: cultivation terraces, educational toolkit 
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ɳʽˋʰʴ˖ʴʺ 

ʁʽ ʰ˄ʰʲʰʻ˃ʾʵʶˌ ˁʰ˂˂ʽʷˊʴʶʽʰˌΣ ˋʹ˃ʰ˄ˍʽˁˈ ʶˊʴʰ˂ʶʾˇ ʰʶʽ˒ˇˊʽˁʺˌ ʵʽʰ˔ʶʾˊʽˋʹˌ ˍʹˌ ʴʹˌ 
ʶʵ˗ ˁʰʽ ˔ʽ˂ʽʱʵʶˌ ˔ˊˈ˄ʽʰ όʃʶˍʰ˄ʾʵˇˎ нлмм˜ нлмрύ ˋˎ˄ʵʷˇ˄ˍʰʽ ˃ʶ ˍʹ ʵʽʵʰˋˁʰ˂ʾʰ ˍ˖˄ 
ʊˎˋʽˁ˗˄ ɳˉʽˋˍʹ˃˗˄ ˋˍˇ ɮ˄ʰ˂ˎˍʽˁˈ ʃˊˈʴˊʰ˃˃ʰ ʅˉˇˎʵ˗˄ όɮΦʃΦʅΦύ ˍˇˎ ɱˎ˃˄ʰˋʾˇˎΦ 
ɮ˄ʰ˒ˇˊʷˌ ˋˍʰ ˋ˔ˇ˂ʽˁʱ ʲʽʲ˂ʾʰ ˍʹˌ ɱʶ˖˂ˇʴʾʰˌ-ɱʶ˖ʴˊʰ˒ʾʰˌ ˍʹˌ ɮ˘ όʃʰˎ˂ˈˉˇˎ˂ˇˌ ϧ 
ɱʰ˂ʱ˄ʹΣ нллфύ ˁʰʽ ɰ˘ ɱˎ˃˄ʰˋʾˇˎ όɮˋ˂ʰ˄ʾʵʹˌ ˁΦʱΦΣ нллфύ ʰ˒ˇˊˇˏ˄ ˋˍʹ˄ 
ʰ˄ʰʲʰʻ˃ʾʵ˖ˋʹ ˍˇˎ ʶʵʱ˒ˇˎˌ ˃ʶ ˋˁˇˉˈ ˍʹ˄ ʶˉʷˁˍʰˋʹ ˍʹˌ ˁʰ˂˂ʽʶˊʴʺˋʽ˃ʹˌ ʴʹˌΦ ɶ 
ˉˇ˂ˎʵʽʱˋˍʰˍʹΣ ˈ˃˖ˌΣ ˏˉʰˊ˅ʹ ˍ˖˄ ˅ʶˊˇ˂ʽʻʽˁ˗˄ ˁʰˍʰˋˁʶˎ˗˄ ˃ʶ ˍʽˌ ˂ʶʽˍˇˎˊʴʽˁʷˌΣ 
ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʷˌΣ ˉˇ˂ʽˍʽˋˍʽˁʷˌ ˁʰʽ ʰʽˋʻʹˍʽˁʷˌ ʰ˅ʾʶˌ ˍˇˎˌ ʶʾ˄ʰʽ ʻʷ˃ʰΣ ˍˇ ˇˉˇʾˇ ʻʰ 
˃ˉˇˊˇˏˋʶ ˄ʰ ʶˉʶˁˍʰʻʶʾ ˋˍˇ ˉ˂ʰʾˋʽˇ ˁʰʽ ʱ˂˂˖˄ ˃ʰʻʹ˃ʱˍ˖˄ όɾʹ˄ʽ˗ˍʹΣ нлмуύ ˁʰʽ 
ˋ˔ˇ˂ʽˁ˗˄ ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄Σ ˈˉ˖ˌ ʹ ʃʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺ ɳˁˉʰʾʵʶˎˋʹ όʃΦɳΦύ ˁʰʽ ˍ˖˄ 
ɳˊʴʰˋˍʹˊʾ˖˄ ɲʶ˅ʽˇˍʺˍ˖˄Σ ˍʰ ˇˉˇʾʰ ˋˎ˄ʰ˄ˍˇˏ˄ ˍˇˎˌ ˋˁˇˉˇˏˌ ˁʰʽ ˋˍˈ˔ˇˎˌ ˁʰʽ ˍʹˌ 
ɳˁˉʰʾʵʶˎˋʹˌ ʴʽʰ ˍʹ˄ ɮʶʽ˒ˇˊʾʰΣ ˈˉ˖ˌ ˁʰʽ ˍʹˌ ʰ˄ʱˉˍˎ˅ʹˌ ʵʶ˅ʽˇˍʺˍ˖˄ ˋˏ˃˒˖˄ʰ ˃ʶ ˍˇ 
ʃΦʅΦ όʇʃɮɹɸΣ нлнмύ ˃ʶ ʰ˅ʽˇˉˇʾʹˋʹ ˍ˖˄ ʵˎ˄ʰˍˇˍʺˍ˖˄ ˍʹˌ ˉˊˇˋʷʴʴʽˋʹˌ Project-based 
learning (Buck Institute for EducationΣ нлло˜ нллф˔ Ravitz et alΦΣ нлмн˜ Thomas, 
2000).  

ɶ ʰ˄ʰʴˁʰʽˈˍʹˍʰ ˍʹˌ ʷ˄ˍʰ˅ʹˌ ˍʹˌ ʵʽʵʰˋˁʰ˂ʾʰˌ ˍ˖˄ ʰ˄ʰʲʰʻ˃ʾʵ˖˄ 
ˁʰ˂˂ʽʷˊʴʶʽʰˌ ˋʶ ˈ˂ʶˌ ˍʽˌ ʲʰʻ˃ʾʵʶˌ ˍʹˌ ʶˁˉʰʾʵʶˎˋʹˌ ʷ˔ʶʽ ʶˉʽʲʶʲʰʽ˖ʻʶʾ ˃ʷˋʰ ʰˉˈ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁʷˌ ʷˊʶˎ˄ʶˌΣ ˉˇˎ ʷ˔ˇˎ˄ ʵʽʶ˅ʰ˔ʻʶʾ ˋʶ ˃ʶʴʱ˂ˇ ʵʶʾʴ˃ʰ ˃ʰʻʹˍʽˁˇˏ 
ˉ˂ʹʻˎˋ˃ˇˏ ˁʰʽ ʶˁˉʰʽʵʶˎˍʽˁ˗˄ ʰˉˈ ˋ˔ˇ˂ʶʾʰ ˈ˂ʹˌ ˍʹˌ ɳ˂˂ʱʵʰˌΣ ˁʰʻ˗ˌ ˉˊˇˁˏˉˍʶʽ ʹ 
ʷ˂˂ʶʽ˕ʹ ʴ˄˗ˋʹˌ ˍˇˎˌ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ˍˇˉʽʰˁʺ ʶˁˉʰʾʵʶˎˋʹ ˁʰʽ ʽʵʽʰʾˍʶˊʰ ʴʽʰ ˍˇ 
ʰ˄ʰʲʰʻ˃ʽʵ˖˃ʷ˄ˇ ˍˇˉʾˇ ˋˍˇ˄ ʶ˂˂ʹ˄ʽˁˈ ˔˗ˊˇ όKlonari et alΦΣ нлмм˜ Siama et alΦΣ нлму˜  
нлнлύΦ ɮˎˍʺ ʶʾ˄ʰʽ ˁʰʽ ʹ ʰʽˍʽˇ˂ˇʴʾʰ ˃ʾʰˌ ˎˉˈ ʶ˅ʷ˂ʽ˅ʹ ʵʽʵʰˁˍˇˊʽˁʺˌ ʷˊʶˎ˄ʰˌΣ ˃ʶ ˋˁˇˉˈ 
ˍʹ ɻ́ ˃ʽˇˎˊʴʾʰ ˁʰˍʱ˂˂ʹ˂ˇˎ ʶˁˉʰʽʵʶˎˍʽˁˇˏ ˎ˂ʽˁˇˏΣ ʵʽʵʰˁˍʽˁ˗˄ ˉˊˇˍʱˋʶ˖˄ ˁʰʽ ˍˇ˄  
ʷ˂ʶʴ˔ˇ ˍʹˌ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʱˌ ˍˇˎˌ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄Υ ʰύ ʶˎʰʽˋʻʹˍˇˉˇʾʹˋʹ ˍ˖˄ 
˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ˋˍʹ˄ ʰ˅ʾʰ ˍˇˎ ʰ˄ʰʲʰʻ˃ʽʵ˖˃ʷ˄ˇˎ ˍˇˉʾˇˎ ˁʰʽ ˋˍʹ ˋʹ˃ʰˋʾʰ ˍˇˎ ˋˍʹ˄ 
ʰʶʽ˒ˇˊʽˁʺ ʰ˄ʱˉˍˎ˅ʹΣ ʲύ ʰ˄ʱˉˍˎ˅ʹ ʴ˄˗ˋʶ˖˄ ʴʽʰ ˍʹ˄ ˍˇˉʽʰˁʺ ʶˁˉʰʾʵʶˎˋʹ ˁʰʽ 
ʶʽʵʽˁˈˍʶˊʰ ˃ʶ ˍʽˌ ʰ˄ʰʲʰʻ˃ʾʵʶˌ ˁʰ˂˂ʽʷˊʴʶʽʰˌΣ ʴύ ʰ˄ʱˉˍˎ˅ʹ ˉˇ˂˂ʰˉ˂˗˄ ʵʶ˅ʽˇˍʺˍ˖˄ 
˃ʷˋʰ ʰˉˈ ʲʽ˖˃ʰˍʽˁʷˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌΣ ʵʽʶˊʶˎ˄˗˄ˍʰˌ ʴ˄˗ˋʶʽˌΣ ˋˍʱˋʶʽˌ ˁʰʽ 
ʰ˄ˍʽ˂ʺ˕ʶʽˌ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ˍʹˌ ɰκʻ˃ʽʰˌ ɳˁˉʰʾʵʶˎˋʹˌ ˉˊʽ˄ ˁʰʽ ˍʹ˄ ʰ˂˂ʰʴʺ ˍˇˎˌ 
˃ʶˍʱ ʰˉˈ ʶˁˉʰʽʵʶˎˍʽˁʺ ˉʰˊʷ˃ʲʰˋʹΦ 

ʆˇ ɻ̔ ʰʻʶ˃ʰˍʽˁˈ ʶˁˉʰʽʵʶˎˍʽˁˈ ˎ˂ʽˁˈΣ ˍˇ ˇˉˇʾˇ ˉˊˇˌ ˍˇ ˉʰˊˈ˄ ʶ˒ʰˊ˃ˈʸʶˍʰʽ 
ˉʽ˂ˇˍʽˁʱ ʴʽʰ ʵʶˏˍʶˊˇ ʷˍˇˌ ˋʶ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ˍʹˌ ɮ˘ ɱˎ˃˄ʰˋʾˇˎ ˄ʹˋʽ˖ˍʽˁˇˏ ˋ˔ˇ˂ʶʾˇˎΣ 
ˋˎ˄ʵˎʱʸʶʽ ˋˍˇʽ˔ʶʾʰ ʰˉˈ ʵʽʰ˒ˇˊʶˍʽˁʱ ʴ˄˖ˋˍʽˁʱ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰ ˍˇˎ ɮΦʃΦʅΦΣ ˈˉ˖ˌ ʹ 
ɱʶ˖ʴˊʰ˒ʾʰΣ ɰʽˇ˂ˇʴʾʰΣ ʆʶ˔˄ˇ˂ˇʴʾʰΣ ʃ˂ʹˊˇ˒ˇˊʽˁʺ ˁʰʽ ˍʰ ɳʽˁʰˋˍʽˁʱΣ ʶ˄ˋ˖˃ʰˍ˗˄ˇ˄ˍʱˌ 
ˍʰ ˋʶ ʃˊˈʴˊʰ˃˃ʰ ʃΦɳΦ ʺ ˁʰʽ ɳˊʴʰˋˍʹˊʾ˖˄ ɲʶ˅ʽˇˍʺˍ˖˄Φ ʅˍˇ ˉ˂ʰʾˋʽˇ ˍʹˌ ˉˊˇˋʷʴʴʽˋʹˌ 
Project-based learning, ˉʁ ˊʽ˂ʰ˃ʲʱ˄ʶʽ ʷ˄ʰ ̄ʁ ˊʽʲʰ˂˂ˇ˄ˍʽˁˈ ˕ʹ˒ʽʰˁˈ ˉʰʽ˔˄ʾʵʽ 
ˉˊˇˋˇ˃ˇʾ˖ˋʹˌ ʴʽʰ ˍʽˌ ʰ˄ʰʲʰʻ˃ʾʵʶˌ ˍˇˎ ɮʽʴʰʾˇˎ όLIFE TERRACESCAPE) ˁʰʽ ʷ˄ʰ˄ 
ʷ˄ˍˎˉˇ ˇʵʹʴˈ ˁʰˍʰˋˁʶˎʺˌ ˍˊʽˋʵʽʱˋˍʰˍʹˌ ˃ʰˁʷˍʰˌ ʰ˄ʰʲʰʻ˃ʾʵ˖˄ ˁʰ˂˂ʽʷˊʴʶʽʰˌ ˃ʰʸʾ 
˃ʶ ʲˇʹʻʹˍʽˁʱ ˅ʶˊˇ˂ʽʻʽˁʱ ˁˍʾˋ˃ʰˍʰΣ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ˇ˂ˇˁ˂ʹˊ˖˃ʷ˄ʹ ˃ʰˁʷˍʰ-
ˎˉˈʵʶʽʴ˃ʰ όɳʽˁˈ˄ʰ мύΦ 
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ɳʽˁˈ˄ʰ 1 ʇˉˈʵʶʽʴ˃ʰ ˇ˂ˇˁ˂ʹˊ˖˃ʷ˄ʹˌ ˃ʰˁʷˍʰˌ ˍ˖˄ ʰ˄ʰʲʰʻ˃ʾʵ˖˄ ˁʰ˂˂ʽʷˊʴʶʽʰˌΦ 

ɶ ˃ʰˁʷˍʰ ˁʰˍʰˋˁʶˎʱʸʶˍʰʽ ˃ʶ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˂ˇʴʽˁʺ ˎˉʰʴˇˊʶˎ˃ʷ˄ʹ ʰˉˈ ˍʹ 
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ʃɮʄɮɽɽɶɽɳʅ ʅʇɿɳɲʄɹɳʅ - ɸɳɾɮʆɹɼɳʅ ɳɿʁʆɶʆɳʅ 
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ɳɼʃɮɹɲɳʇʅɶ {¢9a ɼɮɹ ʊʇʅɹɼɳʅ ɳʃɹʅʆɶɾɳʅ 

ɳɼʃɮɹɲɳʇʆɹɼɶ ɮʀɹʁʃʁɹɶʅɶ ʆɶʅ ɹʅʆʁʄɹɮʅ ɼɮɹ ʆɶʅ 
ʊɹɽʁʅʁʊɹɮʅ ʅʆɹʅ ʊɳ ɼɮɹ ʆɶɿ ʆɳʋɿʁɽʁɱɹɮ 

ɼʁɹɿʍɿɹɼʁ-ɳʃɹʅʆɶɾʁɿɹɼɮ ɵɶʆɶɾɮʆɮ ɼɮɹ ʊʇʅɶ ʆɶʅ 
ɳʃɹʅʆɶɾɶʅ 
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ɳʽˋʰʴ˖ʴʺ ˍˇˎ ɾʹ˔ʰ˄ʽˁˇˏ ʅ˔ʶʵʽʰˋ˃ˇˏ ˋˍˇ ɿʹˉʽʰʴ˖ʴʶʾˇ 
ˁʰʽ ˍˇ ɲʹ˃ˇˍʽˁˈ ʅ˔ˇ˂ʶʾˇ ˃ʷˋʰ ʰˉˈ ʃʰˊʰ˃ˏʻʽ 

ɾʽ˔ʱ˂ʹˌ ɹ˖ʱ˄˄ˇˎ 1Σ ɮʻʹ˄ʱ ɾˇˎˊˇˎʸʾʵˇˎ 2 
1ɿʹˉʽʰʴ˖ʴʶʾˇ ɮʴʾ˖˄ ɮˋ˖˃ʱˍ˖˄Σ 2ɲʹ˃ˇˍʽˁˈ ʅ˔ˇ˂ʶʾˇ ɮʴʾ˖˄ ɮˋ˖˃ʱˍ˖˄  

ʃʶˊʾ˂ʹ˕ʹ 

ɶ ʷˊʶˎ˄ʰ ʶˋˍʽʱʸʶʽ ˇ˂ˇʷ˄ʰ ˁʰʽ ˉʶˊʽˋˋˈˍʶˊˇ ˋˍʹ˄ ʶˁˉʰʾʵʶˎˋʹ STEAMΦ ɹʵʽʰʾˍʶˊʰ ˋˍˇ 
ɿʹˉʽʰʴ˖ʴʶʾˇ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˃ʽʰ ʰˎ˅ʹ˃ʷ˄ʹ ˍʱˋʹ ˔ˊʺˋʹˌ ʶˁˉʰʽʵʶˎˍʽˁ˗˄ ˋˍˊʰˍʹʴʽˁ˗˄ 
STEAMΦ ʁʽ ʊˎˋʽˁʷˌ ɳˉʽˋˍʺ˃ʶˌΣ ˍʰ ɾʰʻʹ˃ʰˍʽˁʱΣ ʹ ʆʶ˔˄ˇ˂ˇʴʾʰ ˁʰʽ ˇʽ ʆʷ˔˄ʶˌ ʶ˄ˍˇˉʾʸˇ˄ˍʰʽ 
ˁʰʻʹ˃ʶˊʽ˄ʱ ˋˍˇ ɿʹˉʽʰʴ˖ʴʶʾˇΣ ʶ˄˗ ˎˉʱˊ˔ʶʽ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˁʰʽ ʴʽʰ ˍʹ ɾʹ˔ʰ˄ʽˁʺ ˁʰʽ ˍˇ˄ 
ɾʹ˔ʰ˄ʽˁˈ ʅ˔ʶʵʽʰˋ˃ˈΦ ɳʽˋʱʴˇ˄ˍʰˌ ˍˇ˄ ɾʹ˔ʰ˄ʽˁˈ ʅ˔ʶʵʽʰˋ˃ˈ ˋˍˇ ɿʹˉʽʰʴ˖ʴʶʾˇΣ ˍʰ ˉʰʽʵʽʱ 
˃ˉˇˊˇˏ˄ ˄ʰ ʰ˄ʰˉˍˏ˅ˇˎ˄ ʴ˄˗ˋʶʽˌ ˁʰʽ ʵʶ˅ʽˈˍʹˍʶˌ STEAM, ʰ˂˂ʱ ˁʰʽ ˄ʰ ˋˎ˄ʵʷˋˇˎ˄ ʰˎˍˇˏˌ 
ˍˇˎˌ ˍˇ˃ʶʾˌ ˃ʶ ˍʹ ɱ˂˗ˋˋʰ ˁʰʽ ˍʹ ɽˇʴˇˍʶ˔˄ʾʰΦ ʅˍʹ˄ ˉʰˊˇˏˋʰ ʶˊʴʰˋʾʰ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ʹ 
ʶʽˋʰʴ˖ʴʺ ˍˇˎ ɾʹ˔ʰ˄ʽˁˇˏ ʅ˔ʶʵʽʰˋ˃ˇˏ ˃ʷˋʰ ʰˉˈ ˉʰˊʰ˃ˏʻʽ ˋʶ ˉʰʽʵʽʱ ɿʹˉʽʰʴ˖ʴʶʾˇ ˎˁʰʽ 
ɲʹ˃ˇˍʽˁˇˏ ʅ˔ˇ˂ʶʾˇˎΦ  

ɽʷ˅ʶʽˌ ˁ ˂ʶʽʵʽʱ: STEAMΣ ɿʹˉʽʰʴ˖ʴʶʾˇΣ ɲʹ˃ˇˍʽˁˈ ʅ˔ˇ˂ʶʾˇΣ ɾʹ˔ʰ˄ʽˁˈˌ ʅ˔ʶʵʽʰˋ˃ˈˌΣ ʃʰˊʰ˃ˏʻʽ 

Introducing the Engineering Design Process in Preschool 
and Elementary School through a Fairy Tale 

Michalis Ioannou1, Athena Mourouzidou2 
1Preschool of Agion Asomaton, 2Elementary School of Agion Asomaton 

Abstract 

Research focuses more and more on STEAM education. Especially in Kindergarten, there is 
an increasing trend to use STEAM educational strategies. Physics, Mathematics, Technology, 
and Arts are implemented daily in the Kindergarten, while there is also interest in 
Engineering and Engineering Design Process. By introducing Engineering Design in 
Kindergarten, children can develop knowledge and skills about STEAM as well as connect 
these areas with Linguistics and Literature. This paper presents the introduction of the 
Engineering Design Process through a fairy tale to children in Kindergarten and Primary 
School. 

Keywords: STEAM, Preschool, Elementary School, Engineering Design Process, Fairy Tale 
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ɳʽˋʰʴ˖ʴʺ 

ʁ ˈˊˇˌ STEAM ˉˊˇˁˏˉˍʶʽ ʰˉˈ ˍˇ˄ ˈˊˇ STEM (Science, Technology, Engineering, 
Mathematicsύ ˉˇˎ ʶʽˋʺ˔ʻʹ ˍʹ˄ ʵʶˁʰʶˍʾʰ ˍˇˎ мффл όBybee, нлмлύ ˁʰʽ ˍʹ˄ ʶʽˋʰʴ˖ʴʺ 
ˍʹˌ ʆʷ˔˄ʹˌ όArtύ ˖ˌ ˃ʷˋˇ ʴʽʰ ˍʹ˄ ˉˊˇ˗ʻʹˋʹ ˍʹˌ ˁʰʽ˄ˇˍˇ˃ʾʰˌ ˁʰʽ ˍʹˌ 
ʵʹ˃ʽˇˎˊʴʽˁˈˍʹˍʰˌ όSousa & Pilecki, нлмоύΦ ʆʰ ˉʰʽʵʽʱ ˋˍˇ ˄ʹˉʽʰʴ˖ʴʶʾˇ 
ʰ˂˂ʹ˂ʶˉʽʵˊˇˏ˄ ˋˎ˄ʶ˔˗ˌ ˃ʶ ˍˇ ˇʽˁˇʴʶ˄ʶʽʰˁˈ ˁʰʽ ˁˇʽ˄˖˄ʽˁˈ ˍˇˎˌ ˉʶˊʽʲʱ˂˂ˇ˄ 
ʵʽh˃ ˇˊ˒˗˄ˇ˄ˍʰˌ ʴ˄˗ˋʶʽˌ όGelman, мфффύΦ ʃʰˊʱ˂˂ʹ˂ʰ ʶˉʽˁˇʽ˄˖˄ˇˏ˄ ˃ʶ ˍˇ ˒ˎˋʽˁˈ 
ˁʰʽ ˍʶ˔˄ˇ˂ˇʴʽˁˈ ˉʶˊʽʲʱ˂˂ˇ˄ ˉˇˎ ˍʰ ˉʶˊʽʲʱ˂˂ʶʽ ʰ˄ʰˉˍˏˋˋˇ˄ˍʰˌ ʽʵʷʶˌ ʴʽʰ ˍʽˌ ʷ˄˄ˇʽʶˌ 
ˍ˖˄ ʊˎˋʽˁ˗˄ ɳˉʽˋˍʹ˃˗˄ όɼʰˊʽ˗ˍˇʴ˂ˇˎ, нллсύ ˁʰʽ ˁʰ˂˂ʽʶˊʴˇˏ˄ ˍʽˌ ʵʽˁʷˌ ˍˇˎˌ 
ʰˉˈ˕ʶʽˌ ˁʰʽ ʶˊ˃ʹ˄ʶʾʶˌ ʴʽʰ ˒ʰʽ˄ˈ˃ʶ˄ʰ όDriver, мффуύΦ ɳʾ˄ʰʽΣ ʶˉʾˋʹˌΣ ˋʹ˃ʰ˄ˍʽˁˈ ˍʰ 
ˉˊˇʴˊʱ˃˃ʰˍʰ ˍ˖˄ ʊˎˋʽˁ˗˄ ɳˉʽˋˍʹ˃˗˄ ˄ʰ ʶ˃ˉ˂ʷˁˇˎ˄ ˍʰ ˉʰʽʵʽʱ ˋʶ ʵʽʰʵʽˁʰˋʾʶˌ 
ˉˊˇˋʷʴʴʽˋʹˌ ˍʹˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ˃ʶʻˈʵˇˎ όʄʰʲʱ˄ʹˌ, 2003). 

ʅˍʹ˄ ˉʰˊˇˏˋʰ ʶˊʴʰˋʾʰ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ʵˏˇ ˉˊʰˁˍʽˁʷˌ ʶ˒ʰˊ˃ˇʴʷˌ 
ʶʽˋʰʴ˖ʴʺˌ ˍˇˎ ɾʹ˔ʰ˄ʽˁˇˏ ʅ˔ʶʵʽʰˋ˃ˇˏ ˋʶ ˉʰʽʵʽʱ ˉˊˇˋ˔ˇ˂ʽˁʺˌ ˁʰʽ ˉˊ˖ˍˇˋ˔ˇ˂ʽˁʺˌ 
ʹ˂ʽˁʾʰˌ ˃ʷˋʰ ʰˉˈ ˉʰˊʰ˃ˏʻʽΦ ɳʽʵʽˁˈˍʶˊʰ ˋʶ ˉʰʽʵʽʱ ɿʹˉʽʰʴ˖ʴʶʾˇˎ ˁʰʽ ɰ˘ ɲʹ˃ˇˍʽˁˇˏ 
˃ʷˋʰ ʰˉˈ ˍˇ ˉʰˊʰ˃ˏʻʽ ζʆʰ ʆˊʾʰ ɱˇˎˊˇˎ˄ʱˁʽʰηΦ ɶ ʶˊʴʰˋʾʰ ʵˇ˃ʶʾˍʰʽ ˖ˌ ʶ˅ʺˌΥ ʰˊ˔ʽˁʱ 
ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˍˇ ʻʶ˖ˊʹˍʽˁˈ ˉ˂ʰʾˋʽˇΣ ˋˍʹ ˋˎ˄ʷ˔ʶʽʰ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ʹ ˃ʶʻˇʵˇ˂ˇʴʾʰΣ 
ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˁʰʽ ˍʷ˂ˇˌΣ ˉʰˊʰˍʾʻʶ˄ˍʰʽ ˍʰ ˋˎ˃ˉʶˊʱˋ˃ʰˍʰ ˁʰʽ ˇʽ ʲʽʲ˂ʽˇʴˊʰ˒ʽˁʷˌ 
ʰ˄ʰ˒ˇˊʷˌΦ  

ɸʶ˖ˊʹˍʽˁˈ ʃ˂ʰʾˋʽˇ 

ɮ˄ʱ˃ʶˋʰ ˋˍˇˎˌ ˍˇ˃ʶʾˌ STEAM ʹ ɾʹ˔ʰ˄ʽˁʺ ˉʰˊˇˎˋʽʱʸʶʽ ʽʵʽʰʾˍʶˊˇ ʶ˄ʵʽʰ˒ʷˊˇ˄, 
ˁh ʻ˗ˌ ˃ˉˇˊʶʾ ˄ʰ ˋˎ˄ʵˎʰˋˍʶʾ ˃ʶ ˍʹ ɱ˂˗ˋˋʰ ˁʰʽ ˍʹ ɽˇʴˇˍʶ˔˄ʾʰ ˋˍʽˌ ˃ʽˁˊʷˌ ʹ˂ʽˁʾʶˌ 
όɿʹˉʽʰʴ˖ʴʶʾˇ ˁʰʽ ˉˊ˗ˍʶˌ ˍʱ˅ʶʽˌ ˍˇˎ ɲʹ˃ˇˍʽˁˇˏύ ˉʰˊʱ˂˂ʹ˂ʰ ˃ʶ ˍʽˌ ʊˎˋʽˁʷˌ 
ɳˉʽˋˍʺ˃ʶˌΣ ˍʰ ɾʰʻʹ˃ʰˍʽˁʱΣ ˍʹ˄ ʆʶ˔˄ˇ˂ˇʴʾʰ ˁʰʽ ˍʽˌ ʆʷ˔˄ʶˌ όPantoya et al., 2015).  

ɳˉʽˉ˂ʷˇ˄Σ ˂ˇʴˇˍʶ˔˄ʽˁʱ ˁʶʾ˃ʶ˄ʰΣ ʶʾʵʹ ˂ʰʿˁˇˏ ˉˇ˂ʽˍʽˋ˃ˇˏΣ ˉˊˇ˒ˇˊʽˁʱ ˁʰʽ 
ˁ˂ʰˋʽˁʱ ˉʰˊʰ˃ˏʻʽʰ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ʰˉˇˍʶ˂ˇˏ˄ ˋʹ˃ʰ˄ˍʽˁˈ ʶˊʴʰ˂ʶʾˇ ʵʽʰʻʶ˃ʰˍʽˁˈˍʹˍʰˌΣ 
ʵʽʶˊʶˏ˄ʹˋʹˌ ˁʰʽ ʰ˄ʱ˂ˎˋʹˌ ʵʽʱ˒ˇˊ˖˄ ʴ˄˖ˋˍʽˁ˗˄ ʰ˄ˍʽˁʶʽ˃ʷ˄˖˄ όɾ˖ˊʰˀˍʹ, 2008).  

ɶ ɾʹ˔ʰ˄ʽˁʺ ˋˍʽˌ ˃ʽˁˊʷˌ ʹ˂ʽˁʾʶˌ ʶʽˋʱʴʶˍʰʽ ˃ʷˋʰ ʰˉˈ ˍˇ˄ ɾʹ˔ʰ˄ʽˁˈ 
ʅ˔ʶʵʽʰˋ˃ˈΣ ˃ʽʰ ʵʽʰʵʽˁʰˋʾʰ ʶˉʾ˂ˎˋʹˌ ˉˊˇʲ˂ʹ˃ʱˍ˖˄Φ ɮˉˇˍʶ˂ʶʾΣ ˃ʽʰ ˁˎˁ˂ʽˁʺ 
ʵʽʰʵʽˁʰˋʾʰ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʰˉˈ ˉˊʰʴ˃ʰˍʽˁˇˏˌ ˃ʹ˔ʰ˄ʽˁˇˏˌΦ ʅˍʹ˄ ˍʱ˅ʹΣ ʵʾ˄ʶˍʰʽ 
ʷ˃˒ʰˋʹ ˋˍʹ ˋˎ˄ʶ˔ʽʸˈ˃ʶ˄ʰ ʰ˂˂ʰʴ˃ʷ˄ʹ ˁʰʽ ˍˊˇˉˇˉˇʽʹ˃ʷ˄ʹ ʵˇˎ˂ʶʽʱ ˍˇˎ ˉʰʽʵʽˇˏ 
ˉʰˊʱ ˋˍʹ ˋ˖ˋˍʺ ʺ ˂ʰ˄ʻʰˋ˃ʷ˄ʹ ʰˉʱ˄ˍʹˋʹΦ ʇˉʱˊ˔ʶʽ ʹ ʽʵʷʰ ˍʹˌ ˋˎ˄ʶ˔ˇˏˌ ɻ ˇˁʽ˃ʺˌ ˁʰʽ 
ʲʶ˂ˍʾ˖ˋʹˌ ˍʹˌ ʵˇˎ˂ʶʽʱˌ ˍˇˎ ˉʰʽʵʽˇˏ, ˉˇˎ ʲʰˋʾʸʶˍʰʽ ˋˍʹ˄ ʰ˄ʰˍˊˇ˒ˇʵˈˍʹˋʹ ˁʰʽ ˍʹ 
ˋˎ˄ʶˊʴʰˋʾʰ ʰ˄ʱ˃ʶˋʰ ˋˍˇˎˌ ˋˎ˃˃ʰʻʹˍʷˌ ˁʰʽ  ˋˎ˃ʲʰʵʾʸʶʽ ˃ʶ ˍʽˌ ʵʶ˅ʽˈˍʹˍʶˌ ˍʹˌ 
ʶˉʽˁˇʽ˄˖˄ʾʰˌ ˁʰʽ ˍʹˌ ˋˎ˄ʶˊʴʰˋʾʰˌ ό{ǳƭƭƛǾŀƴ et al., 2013). 

ʁ ɾʹ˔ʰ˄ʽˁˈˌ ʅ˔ʶʵʽʰˋ˃ˈˌ ˉˊˇˋ˒ʷˊʶʽ ʷ˄ʰ ˉ˂ʰʾˋʽˇ ʵʽʶˊʶˏ˄ʹˋʹˌ ˉˇˎ 
ˎˉˇˋˍʹˊʾʸʶʽ ˍˇˎˌ ʶˁˉʰʽʵʶˎˍʽˁˇˏˌ ˁʰʽ ˍʰ ˉʰʽʵʽʱ ˋˍʹ ʴʶ˒ˏˊ˖ˋʹ ˍ˖˄ ˇˊʾ˖˄ ˍʹˌ 
ɳˉʽˋˍʺ˃ʹˌ ˁʰʽ ˍʹˌ ɾʹ˔ʰ˄ʽˁʺˌ όLewis, нллсύΦ ɼˏˊʽˇ ˋˎˋˍʰˍʽˁˈ ˍˇˎ ʶʾ˄ʰʽ ʹ ʶˉʾ˂ˎˋʹ 
ˉˊˇʲ˂ʹ˃ʱˍ˖˄ ˃ʷˋʰ ʰˉˈ ˃ʽʰ ʵʽʰʵʽˁʰˋʾʰ ˉʰˊˈ˃ˇʽʰ ˍʹˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ʵʽʶˊʶˏ˄ʹˋʹˌ 
(Rockland et al., 2010).  
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ɾʶʻˇʵˇ˂ˇʴʾʰ 

ʅˍʹ˄ ʷˊʶˎ˄ʰ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ˃ʾʰ ˍʱ˅ʹ ɿʹˉʽʰʴ˖ʴʶʾˇˎ ˃ʶ мс ˉʰʽʵʽʱ ˁʰʽ ˃ʾʰ ˍʱ˅ʹ ɰ ̆
ɲʹ˃ˇˍʽˁˇˏ ˃ʶ му ˉʰʽʵʽʱΦ ʅˍˇ ɿʹˉʽʰʴ˖ʴʶʾˇ ˎ˂ˇˉˇʽʺʻʹˁʶ ʹ ˉʰˊʰˁʱˍ˖ ʷˊʶˎ˄ʰ ˋˍʽˌ 
ʰˊ˔ʷˌ ˍʹˌ ˔ˊˇ˄ʽʱˌΣ ʶ˄˗ ˋˍʹ ɰ˘ ɲʹ˃ˇˍʽˁˇˏ ˋˍˇ ˍʷ˂ˇˌ ˍˇˎ ˉˊ˗ˍˇˎ ˍˊʽ˃ʺ˄ˇˎ ˍˇˎ 
ˋ˔ˇ˂ʽˁˇˏ ʷˍˇˎˌΦ ʅˁˇˉˈˌ ˍʹˌ ʶˊʴʰˋʾʰˌ ʺˍʰ˄ ʹ ʶʽˋʰʴ˖ʴʺ ˋˍʹ˄ ʶˉʾ˂ˎˋʹ ˉˊˇʲ˂ʹ˃ʱˍ˖˄ 
˃ʷˋʰ ʰˉˈ ˍʹ ɾʹ˔ʰ˄ʽˁʺ ˁʰʽ ˍʹ˄ ʰ˅ʽˇˉˇʾʹˋʹ ˉʰˊʰ˃ˎʻʽˇˏΦ  

ɶ ˉʰˊˇˏˋʰ ʶˊʴʰˋʾʰ ʰ˅ʽˇˉˇʾʹˋʶ ˍˇ˄ ɾʹ˔ʰ˄ʽˁˈ ʅ˔ʶʵʽʰˋ˃ˈ ʴʽʰ ˍˇ 
ɿʹˉʽʰʴ˖ʴʶʾˇ όɹ˖ʱ˄˄ˇˎ ϧ ɾˉˊʱˍʽˍˋʹˌ, нлмфύΦ ɳʽʵʽˁˈˍʶˊʰ ʵʹ˃ʽˇˎˊʴʺʻʹˁʶ ˃ʽʰ 
ʶʽˁˇ˄ʽˁʺ ʰ˄ʰˉʰˊʱˋˍʰˋʹ ʶ˄ˈˌ ɾʹ˔ʰ˄ʽˁˇˏ ʅ˔ʶʵʽʰˋ˃ˇˏ ˍʶˋˋʱˊ˖˄ ˋˍʰʵʾ˖˄ όɳʽˁˈ˄ʰ 1): 
ʰύ ʅˍʱʵʽˇ м ς ʃˊˈʲ˂ʹ˃ʰΣ ʲύ ʅˍʱʵʽˇ н ς ɲʽʶˊʶˏ˄ʹˋʹΣ ʴύ ʅˍʱʵʽˇ о ς ʅ˔ʶʵʽʰˋ˃ˈˌ ˁʰʽ 
ʇ˂ˇˉˇʾʹˋʹΣ ʵύ ʅˍʱʵʽˇ п ς ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ ˁʰʽ ʃʰˊˇˎˋʾʰˋʹΦ  

 

 

ɳʽˁˈ˄ʰ 2 ɾʹ˔ʰ˄ʽˁˈˌ ˋ˔ʶʵʽʰˋ˃ˈˌ 

ɮˊ˔ʽˁʱΣ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ʹ ʰ˒ʺʴʹˋʹ ˍˇˎ ˉʰˊʰ˃ˎʻʽˇˏ ζʆʰ ʆˊʾʰ 
ɱˇˎˊˇˎ˄ʱˁʽʰηΦ ʅˍʹ ˋˎ˄ʷ˔ʶʽʰ ʷʴʽ˄ʶ ʹ ˋˍʰʵʽʰˁʺ ʶʽˋʰʴ˖ʴʺ ˍˇˎ ɾʹ˔ʰ˄ʽˁˇˏ 
ʅ˔ʶʵʽʰˋ˃ˇˏΦ ʅˍˇ ˉˊ˗ˍˇ ˋˍʱʵʽˇ ˍˇˎ ʃˊˇʲ˂ʺ˃ʰˍˇˌΣ ˍʰ ˉʰʽʵʽʱ ˁ˂ʺʻʹˁʰ˄ ˄ʰ 
ʶ˄ˍˇˉʾˋˇˎ˄ ˁʰʽ ˄ʰ ˉˊˇˋʵʽˇˊʾˋˇˎ˄ ˍˇ ˉˊˈʲ˂ʹ˃ʰ ˍʹˌ ʽˋˍˇˊʾʰˌΦ ʅˍʹ˄ ˋˎ˄ʷ˔ʶʽʰΣ ˋˍˇ 
ˋˍʱʵʽˇ ˍʹˌ ɲʽʶˊʶˏ˄ʹˋʹˌΣ ˍʰ ˉʰʽʵʽʱ ʷˉˊʶˉʶ ˄ʰ ˋˁʶ˒ˍˇˏ˄ ʽʵʷʶˌ ʴʽʰ ˍˇ ˉ˗ˌ ʻʰ 
ʰ˄ˍʽ˃ʶˍ˖ˉʾˋˇˎ˄ ˍˇ ˉˊˈʲ˂ʹ˃ʰΣ ˄ʰ ʰʽˍʽˇ˂ˇʴʺˋˇˎ˄ ˍʽˌ ʽʵʷʶˌ ˍˇˎˌ ˁʰʽ ˄ʰ ˁʱ˄ˇˎ˄ 
ˎˉˇʻʷˋʶʽˌ ʴʽʰ ˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˁʰʽ ˍˇ ʰˉˇˍʷ˂ʶˋ˃ʰ ˁʱʻʶ ˂ˏˋʹˌ ˉˇˎ ˉˊˈˍʶʽ˄ʰ˄Φ 
ʂ˂ʶˌ ˇʽ ʽʵʷʶˌ ˍˇˎˌ ˁʰˍʰʴˊʱ˒ˇ˄ˍʰ˄ ˋʶ ˁʶ˄ˍˊʽˁˈ ˋʹ˃ʶʾˇ ˋˍʹ˄ ˇ˂ˇ˃ʷ˂ʶʽʰΦ ʅˍˇ ʶˉˈ˃ʶ˄ˇ 
ˋˍʱʵʽˇΣ ˍˇˎ ʅ˔ʶʵʽʰˋ˃ˇˏ ˁʰʽ ˍʹˌ ʇ˂ˇˉˇʾʹˋʹˌΣ ˍʰ ˉʰʽʵʽʱ ˋ˔ʶʵʾʰˋʰ˄ ˍʽˌ ʽʵʷʶˌ ˍˇˎˌ ˋʶ 
˔ʰˊˍʾ όʸ˖ʴˊʰ˒ʽʱύ ˁʰʽ ˍʽˌ ˉʶˊʽʷʴˊʰ˕ʰ˄ ˂ʶˉˍˇ˃ʶˊ˗ˌΦ ɾʶˍʱΣ ˎ˂ˇˉˇʾʹˋʰ˄ ˍʽˌ ʽʵʷʶˌ 
ˍˇˎˌ ˃ʶ ˎ˂ʽˁʱ ˍʹˌ ˍʱ˅ʹˌΣ ˈˉ˖ˌ ˍˇˎʲ˂ʱˁʽʰΣ ʰ˄ʰˁˎˁ˂˗ˋʽ˃ʰ ˎ˂ʽˁʱ ʰ˂˂ʱ ˁʰʽ ʱ˂˂ʰ 
ˉʰʽ˔˄ʾʵʽʰ ˉˇˎ ʺˍʰ˄ ʵʽʰʻʷˋʽ˃ʰΦ ʅˍˇ ˍʶ˂ʽˁˈ ˋˍʱʵʽˇΣ ˍ˖˄ ʅˎ˃ˉʶˊʰˋ˃ʱˍ˖˄ ˁʰʽ ˍʹˌ 
ʃʰˊˇˎˋʾʰˋʹˌΣ ˍʰ ˉʰʽʵʽʱ ˉʰˊˇˎˋʾʰˋʰ˄ ˍʽˌ ˁʰˍʰˋˁʶˎʷˌ ˍˇˎˌ ˋˍʹ˄ ˇ˂ˇ˃ʷ˂ʶʽʰ ʶʾˍʶ 
ʰˍˇ˃ʽˁʱ ʶʾˍʶ ˇ˃ʰʵʽˁʱ ˁʰʽ  ˉˊˇˋˉʱʻʹˋʰ˄ ˄ʰ ʶ˅ʱʴˇˎ˄ ˍʰ ˍʶ˂ʽˁʱ ˍˇˎˌ ˋˎ˃ˉʶˊʱˋ˃ʰˍʰ 
˃ʶ ˍʹ ̡ ˇʺʻʶʽʰ ˍˇˎ ʶˁˉʰʽʵʶˎˍʽˁˇˏΦ  

ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ 

ʆˈˋˇ ˋˍʰ ˉʰʽʵʽʱ ˍʹˌ ɰ ̆ɲʹ˃ˇˍʽˁˇˏ ˈˋˇ ˁʰʽ ˍˇˎ ɿʹˉʽʰʴ˖ʴʶʾˇˎ ˍˇ ˉʰˊʰ˃ˏʻʽ ʺˍʰ˄ 
ˇʽˁʶʾˇΣ ʴʶʴˇ˄ˈˌ ˉˇˎ ˍʰ ʲˇʺʻʹˋʶ ˄ʰ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˋˍʹ˄ ʶ˅ʽˋˍˈˊʹˋʹ ˁʰʽ ˋˍʹ˄ ʶ˅ʷ˂ʽ˅ʹ 
ˍʹˌ ʽˋˍˇˊʾʰˌΦ ɳˉʾˋʹˌΣ ˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ˉʰʽʵʽ˗˄ ʶ˄ˍˈˉʽˋʰ˄ ˃ʶ ʶˎˁˇ˂ʾʰ ˍˇ ˉˊˈʲ˂ʹ˃ʰ ˁʰʽ 
˃ˉˇˊˇˏˋʰ˄ ˄ʰ ˍˇ ˉˊˇˋʵʽˇˊʾˋˇˎ˄ ˋˍˇ ˉˊ˗ˍˇ ˋˍʱʵʽˇ ˍˇˎ ɾʹ˔ʰ˄ʽˁˇˏ ʅ˔ʶʵʽʰˋ˃ˇˏΦ  

ɮ˄ˍʾʻʶˍʰΣ ˋˍˇ ʵʶˏˍʶˊˇ ˋˍʱʵʽˇ ˍʹˌ ɲʽʶˊʶˏ˄ʹˋʹˌΣ ˍʰ ˉʰʽʵʽʱ ˍˇˎ ɿʹˉʽʰʴ˖ʴʶʾˇˎ 
ʰˁˇ˂ˇˏʻʹˋʰ˄ ˍʹ˄ ˉʶˉʰˍʹ˃ʷ˄ʹ ˍʹˌ ʽˋˍˇˊʾʰˌ ˖ˌ ˉˊˇˌ ˍʽˌ ʽʵʷʶˌ ˍˇˎˌ ʴʽʰ ˍʹ˄ ʶˉʾ˂ˎˋʹ 
ˍˇˎ ˉˊˇʲ˂ʺ˃ʰˍˇˌΦ ɾʷˋʰ ʰˉˈ ˍʹ˄ ˁʰʻˇʵʺʴʹˋʹ ˍˇˎ ʶˁˉʰʽʵʶˎˍʽˁˇˏΣ ˈ˃˖ˌΣ ˃ˉˈˊʶˋʰ˄ 
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˄ʰ ʁ˅ ʶ˂ʾ˅ˇˎ˄ ˍʽˌ ʽʵʷʶˌ ˍˇˎˌ ˁʰʽ ˍʹ ˒ʰ˄ˍʰˋʾʰ ˍˇˎˌΦ ʆˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ˉʰʽʵʽ˗˄ ˍʹˌ ɰ˘ 
ɲʹ˃ˇˍʽˁˇˏ όму ˉʰʽʵʽʱύ ʺˍʰ˄ ˋʶ ʻʷˋʹ ˄ʰ ʶˁ˒ˊʱˋˇˎ˄ ˍˈˋˇ ˍʹ˄ ʶˉʽ˂ˇʴʺ ˍˇˎˌ ˖ˌ ˉˊˇˌ 
ˍʰ ˎ˂ʽˁʱ ˉˇˎ ʻʰ ʶˉʷ˂ʶʴʰ˄ ˈˋˇ ˁʰʽ ˍʹ˄ ʵˇˁʽ˃ʺ ˉʶˊʰʽˍʷˊ˖ ˂ˏˋʶ˖˄, ˈˉ˖ˌ 
ˉʶˊʽ˒ˊʱ˅ʶʽˌΣ ˉʰʴʾʵʶˌ ʺ ˋˎ˄ʵˎʰˋ˃ˈ ˎ˂ʽˁ˗˄Φ  

ʅˍˇ ˍˊʾˍˇ ˋˍʱʵʽˇΣ ˈ˂ʰ ˍʰ ˉʰʽʵʽʱ ˋ˔ʶʵʾʰˋʰ˄ ʰˍˇ˃ʽˁʱ ˍˇ ʵʽˁˈ ˍˇˎˌ ʽʵʰ˄ʽˁˈ 
ˁˍʺ́̔ ˇΦ ʍˋˍˈˋˇ, ˁʰˍʱ ˍʹ˄ ˎ˂ˇˉˇʾʹˋʹ ˍˇˎ ˋ˔ʶʵʾˇˎ ˍˇˎˌ ˍʰ ˉʰʽʵʽʱ ˍʹˌ ɰ˘ ɲʹ˃ˇˍʽˁˇˏ 
˔˖ˊʾˋˍʹˁʰ˄ ˋʶ ˇ˃ʱʵʶˌ ˁʰʽ ˁʰˍʰˋˁʶˏʰˋʰ˄ ˍʰ ˁˍʺ́̔ ʱ ˍˇˎˌ ʰˉˈ ʰ˄ʰˁˎˁ˂˗ˋʽ˃ʰ ˎ˂ʽˁʱΦ 
ɮ˄ˍʾʻʶˍʰΣ ˍʰ ˉʰʽʵʽʱ ˍˇˎ ɿʹˉʽʰʴ˖ʴʶʾˇˎ ʶˉʷ˂ʶ˅ʰ˄ ˍʰ ˅ˏ˂ʽ˄ʰ ˍˇˎʲ˂ʱˁʽʰ ˉˇˎ ʺˍʰ˄ 
ʴ˄˗ˊʽ˃ʰ ʴʽʰ ʶˁʶʾ˄ʰ ˁʰʽ ʷ˒ˍʽʰ˅ʰ˄ ˃ʶ ʶˎˁˇ˂ʾʰ ˍʽˌ ʰˍˇ˃ʽˁʷˌ ˍˇˎˌ ˁʰˍʰˋˁʶˎʷˌΦ  

ʆʷ˂ˇˌΣ ˍˇ ˍʶ˂ʶˎˍʰʾˇ ˋˍʱʵʽˇ ˒ʱ˄ʹˁʶ ˄ʰ ʵˎˋˁˇ˂ʶˏʶʽ ˍʰ ˉʰʽʵʽʱ ˍˇˎ 
ɿʹˉʽʰʴ˖ʴʶʾˇˎ, ʶ˄˗ ʴʽʰ ˍʰ ˉʰʽʵʽʱ ˍʹˌ ɰ˘ ɲʹ˃ˇˍʽˁˇˏ ʺˍʰ˄ ˃ʽʰ ʶˏˁˇ˂ʹ ʵʽʰʵʽˁʰˋʾʰΦ 
ʍˋˍˈˋˇΣ ˁʰʽ ʴʽʰ ˋˍʽˌ ʵˏˇ ˉʶˊʽˉˍ˗ˋʶʽˌ ʺˍʰ˄ ˋʹ˃ʰ˄ˍʽˁˈ ˍˇ ˋˍʱʵʽˇ ˍʹˌ ʃʰˊˇˎˋʾʰˋʹˌ 
ˁʰʽ ˍ˖˄ ʅˎ˃ˉʶˊʰˋ˃ʱˍ˖˄, ˁʰʻ˗ˌ ʲˇʺʻʹˋʶ ˍˈˋˇ ˍʰ ˉʰʽʵʽʱ ˄ʰ ʴ˄˖ˊʾˋˇˎ˄ ˁʰʽ ʱ˂˂ʶˌ 
˂ˏˋʶʽˌ ˈˋˇ ˁʰʽ ˍˇ˄ ʶˁˉʰʽʵʶˎˍʽˁˈ ˄ʰ ˁʰˍʰʴˊʱ˕ʶʽ ˉʽʻʰ˄ʷˌ ʵˎˋˁˇ˂ʾʶˌΦ  

ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ 

ʁ ɾʹ˔ʰ˄ʽˁˈˌ ʅ˔ʶʵʽʰˋ˃ˈˌ ˒ʱ˄ʹˁʶ ˉ˖ˌ ʲˇʺʻʹˋʶ ˍʰ ˉʰʽʵʽʱ ˄ʰ ˂ˏˋˇˎ˄ ʵˇ˃ʹ˃ʷ˄ʰ ˍˇ 
ˉˊˈʲ˂ʹ˃ʰ ˉˇˎ ʰ˄ˍʽ˃ʶˍ˗ˉʽʸʰ˄Φ ɳʽʵʽˁˈˍʶˊʰΣ ʹ ʶʽˁˇ˄ʽˁʺ ʰ˄ʰˉʰˊʱˋˍʰˋʹ ʲˇʺʻʹˋʶ ˍˈˋˇ 
ˍʰ ˉʰʽʵʽʱ ˍˇˎ ɿʹˉʽʰʴ˖ʴʶʾˇˎ ˈˋˇ ˁʰʽ ˍˇˎ ɲʹ˃ˇˍʽˁˇˏ ˄ʰ ʰˁˇ˂ˇˎʻˇˏ˄ ˍʹ˄ ˁˎˁ˂ʽˁʺ 
ʰˎˍʺ ʵʽʰʵʽˁʰˋʾʰ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ˂ˏˋˇˎ˄ ˈ˔ʽ ˃ˈ˄ˇ ˍˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ ˉˊˈʲ˂ʹ˃ʰ ʰ˂˂ʱ 
ˁʰʽ ʱ˂˂ʰ ˉʰˊˈ˃ˇʽʰ ˉˊˇʲ˂ʺ˃ʰˍʰΦ  

ɰʽʲ˂ʽˇʴˊʰ˒ʾʰ 

ɹ˖ʱ˄˄ˇˎ, ɾ., & ɾˉˊʱˍʽˍˋʹˌ, ɸ. (2019). ɳ˄˄ˇʽˇ˂ˇʴʽˁʺ ˉˊˇˋʷʴʴʽˋʹ ˍˇˎ ɾʹ˔ʰ˄ʽˁˇˏ 
ʅ˔ʶʵʽʰˋ˃ˇˏ ʴʽʰ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ {¢9!a ˋˍˇ ɿʹˉʽʰʴ˖ʴʶʾˇΦ ммˇ ʃʰ˄ʶ˂˂ʺ˄ʽˇ ʅˎ˄ʷʵˊʽˇ 
ɲʽʵʰˁˍʽˁʺˌ ˍ˖˄ ʊˎˋʽˁ˗˄ ɳˉʽˋˍʹ˃˗˄ ˁʰʽ ɿʷ˖˄ ʆʶ˔˄ˇ˂ˇʴʽ˗˄ ˋˍʹ˄ ɳˁˉʰʾʵʶˎˋʹ, 19-21 
ɮˉˊʽ˂ʾˇˎΣ ʊ˂˗ˊʽ˄ʰΦ 

ɼʰˊʽ˗ˍˇʴ˂ˇˎΣ ʃΦ όнллсύΦ ʃʰʽʵʰʴ˖ʴʽˁʺ ɱ˄˗ˋʹ ʃʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ʊˎˋʽˁ˗˄ ɳˉʽˋˍʹ˃˗˄. 
ɸʶˋˋʰ˂ˇ˄ʾˁʹΥ ɳˁʵˈˋʶʽˌ ɱˊʱ˒ʹ˃ʰΦ 

ɾ˖ˊʰˀˍʹΣ ʆΦ όнллуύΦ ʆˇ ˂ʰʿˁˈ ˉʰˊʰ˃ˏʻʽ ˋˍˇ ˄ʹˉʽʰʴ˖ʴʶʾˇΥ ʰ˄ʰˉˍˏˋˋˇ˄ˍʰˌ ˃ʰʻʹ˃ʰˍʽˁʷˌ 
ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˃ʶ ˄ˈʹ˃ʰΣ ˃ʶ ʰ˒ˇˊ˃ʺ ʷ˄ʰ ˂ʰʿˁˈ ˉʰˊʰ˃ˏʻʽΦ ɳˊʶˎ˄˗˄ˍʰˌ ˍˇ˄ ˁˈˋ˃ˇ ˍˇˎ 
ˉʰʽʵʽˇˏ, 8, 106-120. https://doi.org/10.12681/icw.18211 . 

ʄʰʲʱ˄ʹˌΣ ɼΦ όнллоύΦ ɲˊʰˋˍʹˊʽˈˍʹˍʶˌ ʴʽʰ ˍˇ ɿʹˉʽʰʴ˖ʴʶʾˇ ʰˉˈ ˍˇ˄ ˁˈˋ˃ˇ ˍʹˌ ʊˎˋʽˁʺˌ. 
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ɲʽʶˊʶˏ˄ʹˋʹ  ̱ ˖˄ h ˄ˍʽ˂ʺ˕ʶ˖˄ ˃ ʰʻʹˍ˗˄ ́ ˂ʽˁʾʰˌ 11ς13 
ʶˍ˗˄ ɹ ʽʰ ̫ ˄˄ˇʽʶˌ ̱ ˇˎ ́ ˂ʶˁˍˊʽˋ˃ˇ  ˏ

ʅˇ˒ʾʰ ɰˇˎˍˋʱ1, ɱʶ˗ˊʴʽˇˌ ɮ˃ˉʰˍʸʾʵʹˌ2 
11  ̌ɲʹ˃ˇˍʽˁˈ ʅ˔ˇ˂ʶʾˇ ɿʶʱˉˇ˂ʹˌ ɸʶˋˋʰ˂ˇ˄ʾˁʹˌΣ 2ɳ˂˂ʹ˄ʽˁˈ ɮ˄ˇʽˁˍˈ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ 

ʃʶˊʾ˂ʹ˕ʹ 

ʅˍʹ˄ ˉʰˊˇˏˋʰ ˃ʶ˂ʷˍʹ ʵʽʶˊʶˎ˄˗˄ˍʰʽ ˇʽ ʰ˄ˍʽ˂ʺ˕ʶʽˌ ˃ʰʻʹˍ˗˄ ʴʽʰ ʷ˄˄ˇʽʶˌ ˍˇˎ ʹ˂ʶˁˍˊʽˋ˃ˇˏ. 
ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ʶˋˍʽʱʸˇˎ˃ʶ ˋˍʽˌ ʰ˄ˍʽ˂ʺ˕ʶʽˌ ˍ˖˄ ˃ʰʻʹˍ˗˄ ʴʽʰ ˍʹ˄ ʷ˄˄ˇʽʰ ˍˇˎ ʹ˂ʶˁˍˊʽˁˇˏ 
ˊʶˏ˃ʰˍˇˌΣ ˍʰ ˃ˇ˄ˍʷ˂ʰ ˉˇˎ ˎʽˇʻʶˍˇˏ˄ ˇʽ ˃ʰʻʹˍʷˌ ʴʽʰ ˍʹ˄ ˁʾ˄ʹˋʹ ˍˇˎ ʹ˂ʶˁˍˊʽˁˇˏ ˊʶˏ˃ʰˍˇˌ 
ˋʶ ʷ˄ʰ ʹ˂ʶˁˍˊʽˁˈ ˁˏˁ˂˖˃ʰ ˁʰʽ ˍʽˌ ʰ˄ˍʽ˂ʺ˕ʶʽˌ ˍˇˎˌ ʴʽʰ ˍˇˎˌ ˉʰˊʱʴˇ˄ˍʶˌ ˉˇˎ ʶˉʹˊʶʱʸˇˎ˄ ˍʹ 
˂ʶʽˍˇˎˊʴʾʰ ˍˇˎ ʹ˂ʶˁˍˊʽˁˇˏ ˁˎˁ˂˗˃ʰˍˇˌ. ʆˇ ʵʶʾʴ˃ʰ ˍʹˌ ʷˊʶˎ˄ʰˌ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ нп 
˃ʰʻʹˍʷˌ 11-мо ʶˍ˗˄. ɶ ˉʰˊˇˏˋʰ ˃ʶ˂ʷˍʹ ˍˇˉˇʻʶˍʶʾˍʰʽ ˋˍˇ ˉˇʽˇˍʽˁˈ ʶˊʶˎ˄ʹˍʽˁˈ ˉʰˊʱʵʶʽʴ˃ʰ 
ˁʰʽ ˉʽˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˉˊˈˁʶʽˍʰʽ ʴʽʰ ˃ʽʰ ʵʽʶˊʶˎ˄ʹˍʽˁʺ ˃ʶ˂ʷˍʹ ˉʶˊʾˉˍ˖ˋʹˌΦ ɶ ˋˎ˂˂ˇʴʺ 
ʵʶʵˇ˃ʷ˄˖˄ ʷʴʽ˄ʶ ˃ʶ ʹ˃ʽʵˇ˃ʹ˃ʷ˄ʶˌ ˋˎ˄ʶ˄ˍʶˏ˅ʶʽˌ ˁʰʽ ʽ˔˄ˇʴˊʰ˒ʺ˃ʰˍʰ. ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʱ ˃ʰˌ 
ˋˎʸʹˍˇˏ˄ˍʰʽ ˃ʶ ʰ˄ʰ˒ˇˊʷˌ ˋˍʹ ˋ˔ʶˍʽˁʺ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰΦ 

ɽʷ˅ʶʽˌ ˁ˂ʶʽʵʽʱ: ́ ˂ʶˁˍˊʽˋ˃ˈˌΣ ʰ˄ˍʽ˂ʺ˕ʶʽˌΣ ʹ˂ʶˁˍˊʽˁˈ ˁˏˁ˂˖˃ʰΣ ʹ˂ʶˁˍˊʽˁˈ ˊʶˏ˃ʰ 

Exploring 11ς13-year-old students' perceptions of 
electricity concepts 

Sofia Voutsa1, Georgios Ampatzidis2 
11st Primary School of Neapolis Thessaloniki, 2Hellenic Open University 

Abstract 

In the present study, students' perceptions of electricity concepts are investigated. 
Specifically, we focus on students' understanding of the concept of electric current, 
students' models of the movement of electric current in an electric circuit, and their 
understanding of the factors that influence the operation of an electric circuit. The research 
sample consists of 24 students aged 11-13. The present study lies within the qualitative 
research paradigm and more specifically it is an exploratory case study. Data collection was 
done through semi-structured interviews and drawings. Our results are discussed with 
references to the relevant literature. 

Keywords: electricity, perceptions, electric circuit, electric current 
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ɳʽˋʰʴ˖ʴʺ 

ɶ ɲʽʵʰˁˍʽˁʺ ˍ˖˄ ʊˎˋʽˁ˗˄ ɳˉʽˋˍʹ˃˗˄ ˃ʷ˔ˊʽ ˁʰʽ ˍʽˌ ʰˊ˔ʷˌ ˍʹˌ ʵʶˁʰʶˍʾʰˌ ˍˇˎ мфул 
ʰˉˇˍʶ˂ˇˏˋʶ ʷ˄ʰ ˉˊˇ-ʶˉʽˋˍʹ˃ˇ˄ʽˁˈ ˉʶʵʾˇΥ ʵʶ˄ ˎˉʺˊ˔ʶ ʷ˄ʰ ʽˋ˔ˎˊˈ ʶˊʶˎ˄ʹˍʽˁˈ 
ˉʰˊʱʵʶʽʴ˃ʰ ˍˇ ˇˉˇʾˇ ˄ʰ ˎˉˇˋˍʹˊʾʸʶʽ ˍʹ ʵʽʰˍˏˉ˖ˋʹ ʶˊ˖ˍʹ˃ʱˍ˖˄ ˁʰʽ ˍʹ ʵʽʶˊʶˏ˄ʹˋʺ 
ˍˇˎˌ ˁʰʽ ʹ ˋ˔ʶˍʽˁʺ ʷˊʶˎ˄ʰ ˍʶ˂ʽˁʱ ʵʶ˄ ʶʾ˔ʶ ʰ˄ˍʾˁˍˎˉˇ ˋˍʹ ʵʽʵʰˋˁʰ˂ʾʰ ˁʰʽ ˍʹ ˃ʱʻʹˋʹ 
(Klopfer, 1983)Φ ʍˋˍˈˋˇΣ ˃ʶˍʱ ʰˉˈ ˃ʽʰ ʶ˄ˍˎˉ˖ˋʽʰˁʱ ʴˊʺʴˇˊʹ ʰ˄ʱˉˍˎ˅ʹΣ ʺʵʹ ˋˍʽˌ 
ʰˊ˔ʷˌ ˍˇˎ нллл ʶʾ˔ʰ˄ ʵʽʰ˃ˇˊ˒˖ʻʶʾ ˇʽ ˃ʶʻˇʵˇ˂ˇʴʾʶˌ ˁʰʽ ˇʽ ˉˊʰˁˍʽˁʷˌ ˉˇˎ 
ˁʰʻʽˋˍˇˏˋʰ˄ ˍʹ ɲʽʵʰˁˍʽˁʺ ˍ˖˄ ʊˎˋʽˁ˗˄ ɳˉʽˋˍʹ˃˗˄ ʷ˄ʰ ˄ʷˇ ˉʶʵʾˇ ʷˊʶˎ˄ʰˌ ˁʰʽ 
ʴ˄˗ˋʹˌ (Jenkins, 2001)Φ ɶ ʵʽʰ˃ˈˊ˒˖ˋʹ ˍˇˎ ˄ʷˇˎ ʶˉʽˋˍʹ˃ˇ˄ʽˁˇˏ ˉʶʵʾˇˎ ˋˎ˄ʵʷʶˍʰʽ 
˃ʶ ˍʹ˄ ʶˉʽˁˊʱˍʹˋʹ ˍˇˎ ʶˉˇʽˁˇʵˇ˃ʽˋ˃ˇˏ ʷ˄ʰ˄ˍʽ ˉʽˇ ˉʰˊʰʵˇˋʽʰˁ˗˄ ʶˉʽˋˍʹ˃ˇ˂ˇʴʽˁ˗˄ 
ʺ ʴ˄˖ˋˍʽˁ˗˄ ˉˊˇˋʶʴʴʾˋʶ˖˄ (Gil-Pérez et al., 2002). 

ɼʶ˄ˍˊʽˁˈ ˊˈ˂ˇ ˋˍˇ ʻʶ˖ˊʹˍʽˁˈ ˃ˇ˄ˍʷ˂ˇ ˍˇˎ ʶˉˇʽˁˇʵˇ˃ʽˋ˃ˇˏ ʷ˔ʶʽ ʹ ʽʵʷʰ  ˍʹˌ 
ˇʽˁˇʵˈ˃ʹˋʹˌ ˍʹˌ ʴ˄˗ˋʹˌΥ ʹ ʴ˄˗ˋʹ ʵʶ˄ ˃ʶˍʰʲʽʲʱʸʶˍʰʽ ˉʰʻʹˍʽˁʱ, ʰ˂˂ʱ ˇʽˁˇʵˇ˃ʶʾˍʰʽ 
ʶ˄ʶˊʴʱ ʰˉˈ ˍˇˎˌ ʾʵʽˇˎˌ ˍˇˎˌ ˃ʰʻʹˍʷˌΣ ʶ˅ˎˉʹˊʶˍ˗˄ˍʰˌ ˍʹ˄ ˉˊˇˋ˖ˉʽˁʺ ˍˇˎˌ ʰ˄ʱʴˁʹ 
˄ʰ ˇˊʴʰ˄˗ˋˇˎ˄ ˍˇ˄ ˁˈˋ˃ˇ ˍ˖˄ ʶ˃ˉʶʽˊʽ˗˄ ˍˇˎˌΦ ɼʰʻˇˊʽˋˍʽˁʺ ˋʹ˃ʰˋʾʰ ˋΩ ʰˎˍʺ˄ ˍʹ˄ 
ʶ˄ʶˊʴʺ ˁʰʽ ˃ʰˁˊˇ˔ˊˈ˄ʽʰ ʵʽʰʵʽˁʰˋʾʰ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ʷ˔ʶʽ ʹ ˉˊˇʹʴˇˏ˃ʶ˄ʹ ʴ˄˗ˋʹ ˍ˖˄ 
˃ʰʻʹˍ˗˄ όʄʰʲʱ˄ʹˌΣ нлмсύΦ ʁʽ ˃ʰʻʹˍʷˌ ʷˊ˔ˇ˄ˍʰʽ ˋˍˇ ˋ˔ˇ˂ʶʾˇ ʷ˔ˇ˄ˍʰˌ ʵʽʰ˃ˇˊ˒˗ˋʶʽ 
ʰ˄ˍʽ˂ʺ˕ʶʽˌ ʴˏˊ˖ ʰˉˈ ˍʽˌ ˒ˎˋʽˁʷˌ ʷ˄˄ˇʽʶˌ ˁʰʽ ˍʰ ˒ˎˋʽˁʱ ˒ʰʽ˄ˈ˃ʶ˄ʰΦ ɾʶ ʱ˂˂ʰ ˂ˈʴʽʰΣ 
ˇʽ ˃ʰʻʹˍʷˌ ʷˊ˔ˇ˄ˍʰʽ ˋˍˇ ˋ˔ˇ˂ʶʾˇ ʷ˔ˇ˄ˍʰˌ ʵʽʰ˃ˇˊ˒˗ˋʶʽ ˋˎʴˁʶˁˊʽ˃ʷ˄ʶˌ ʴ˄˖ˋʽʰˁʷˌ 
ˁʰˍʰˋˁʶˎʷˌ ʴʽʰ ˍˇ˄ ˒ˎˋʽˁˈ ˁˈˋ˃ˇ ˋˍʹ˄ ˉˊˇˋˉʱʻʶʽʱ ˍˇˎˌ ʶ˅ʹʴʺˋˇˎ˄ ˍˇ˄ ˁˈˋ˃ˇ 
ʴˏˊ˖ ˍˇˎˌΦ ʁʽ ʰ˄ˍʽ˂ʺ˕ʶʽˌ ˍ˖˄ ˃ʰʻʹˍ˗˄ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ʷ˔ˇˎ˄ ˁˇʽ˄ʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱΣ 
ˈˉ˖ˌ ʴʽʰ ˉʰˊʱʵʶʽʴ˃ʰ όʰύ ʶʾ˄ʰʽ ʰ˄ʻʶˁˍʽˁʷˌ  ˁʰʽ ˋˍʰʻʶˊʷˌ ˋʶ ʰ˂˂ʰʴʷˌΣ όʲύ ʷ˔ˇˎ˄ 
ˉʶˊʽˇˊʽˋ˃ʷ˄ʹ ʶˋˍʾʰˋʹΣ όʴύ ˁˎˊʽʰˊ˔ˇˏ˄ˍʰʽ ʰˉˈ ʰʽˋʻʹˍʹˊʽʰˁʱ ʰ˄ˍʽ˂ʹˉˍʱ ʵʶʵˇ˃ʷ˄ʰ 
όʵύ ʶ˅ʰˊˍ˗˄ˍʰʽ ʰˉˈ ˍˇ ˉ˂ʰʾˋʽˇ ˔ˊʺˋʹˌ ˍˇˎˌ ˁʰʽ όʶύ ˁˎˊʽʰˊ˔ƻˏ˄ˍʰʽ ʰˉˈ ʴˊʰ˃˃ʽˁˈ 
ʰʽˍʽʰˁˈ ˋˎ˂˂ˇʴʽˋ˃ˈ όʋʰˍʸʹ˄ʽˁʺˍʰ ϧ ʋˊʹˋˍʾʵˇˎΣ нллмύΣ ʶ˄˗ ˒ʰʾ˄ʶˍʰʽ ˉ˖ˌ ˁʱˉˇʽʶˌ 
ʰ˄ˍʽ˂ʺ˕ʶʽˌ ʶʾ˄ʰʽ ʶˎˊʷ˖ˌ ʵʽʰʵʶʵˇ˃ʷ˄ʶˌ ˁʰʽ ʶˁ˒ˊʱʸˇ˄ˍʰʽ ʰˉˈ ˉˇ˂˂ˇˏˌ ˃ʰʻʹˍʷˌ 
ʰ˄ʶ˅ʱˊˍʹˍʰ ʰˉˈ ˍˇ ˒ˏ˂ˇΣ ˍʹ˄ ʹ˂ʽˁʾʰ ʺ ˍˇ ˁˇʽ˄˖˄ʽˁˇˇʽˁˇ˄ˇ˃ʽˁˈ ˎˉˈʲʰʻˊˇ ʰˉˈ ˍˇ 
ˇˉˇʾˇ ˉˊˇʷˊ˔ˇ˄ˍʰʽ όʋʰ˂ˁʽʱΣ нлмнύ. 

ɳˋˍʽʱʸˇ˄ˍʰˌ ˋˍˇ˄ ʹ˂ʶˁˍˊʽˋ˃ˈΣ ʹ ʷˊʶˎ˄ʰ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʽˌ ʰ˄ˍʽ˂ʺ˕ʶʽˌ ˍ˖˄ 
˃ʰʻʹˍ˗˄ ʵʶʾ˔˄ʶʽ ˉ˖ˌ ʰˉˇˍʶ˂ʶʾ ˃ʽʰ ʵˎˋ˄ˈʹˍʹ ʷ˄˄ˇʽʰ ʴʽʰ ʶˁʶʾ˄ˇˎˌΦ ɱʽʰ ˉʰˊʱʵʶʽʴ˃ʰΣ 
ˇʽ ˃ʰʻʹˍʷˌ ʵ́ ˃ˇˍʽˁˇˏ ˋ˔ˇ˂ʶʾˇˎ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ ˍˇ˄ ˈˊˇ «ʹ˂ʶˁˍˊʽˋ˃ˈˌ» ʴʽʰ ˄ʰ 
ʶ˅ʹʴʺˋˇˎ˄ ʵʽʱ˒ˇˊʶˌ ʷ˄˄ˇʽʶˌ ˈˉ˖ˌ ʶʾ˄ʰʽ ˍˇ ʹ˂ʶˁˍˊʽˁˈ ˊʶˏ˃ʰΣ ʹ ʹ˂ʶˁˍˊʽˁʺ ʶ˄ʷˊʴʶʽʰ 
ˁʰʽ ʹ ʹ˂ʶˁˍˊʽˁʺ ʽˋ˔ˏˌ (Arnold & Millar, 1987)Φ ɳˉʾˋʹˌΣ ˉʰˊʰˍʹˊʶʾˍʰʽ ˉ˖ˌ ʹ ˋˁʷ˕ʹ 
ˍ˖˄ ˃ʰʻʹˍ˗˄ ʴʽʰ ˍˇ ʹ˂ʶˁˍˊʽˁˈ ˁˏˁ˂˖˃ʰ ˁˎˊʽʰˊ˔ʶʾˍʰʽ ʰˉˈ ʴˊʰ˃˃ʽˁˈ ʰʽˍʽʰˁˈ 
ˋˎ˂˂ˇʴʽˋ˃ˈΣ ˁʰʻ˗ˌ ʻʶ˖ˊˇˏ˄ ˉ˖ˌ ˉʱ˄ˍʰ ˎˉʱˊ˔ʶʽ ʷ˄ʰˌ ζˉʰʻ˗˄η όʹ ˂ʱ˃ˉʰύΣ ʷ˄ʰˌ 
ζʵʽʰ˃ʶˋˇ˂ʰʲʹˍʺˌη όˍˇ ʹ˂ʶˁˍˊʽˁˈ ˊʶˏ˃ʰύ ˁʰʽ ʷ˄ʰˌ ζʵˊʱˋˍʹˌη όʹ ˃ˉʰˍʰˊʾʰύ 
(Koumaras et al., 1997)Φ ɼʰˍʱ ˋˎ˄ʷˉʶʽʰΣ ˇʽ ˃ʰʻʹˍʷˌ ˋˎ˂˂ˇʴʾʸˇ˄ˍʰʽ ʴʽʰ ˍˇ ʹ˂ʶˁˍˊʽˁˈ 
ˁˏˁ˂˖˃ʰ ˃ʶ ʰˉ˂ʷˌ ʰʽˍʽʰˁʷˌ ˋ˔ʷˋʶʽˌ, ˈˉ˖ˌ ζˈˋˇ ˉʶˊʽˋˋˈˍʶˊʶˌ ˃ˉʰˍʰˊʾʶˌ 
ˋˎ˄ʵʷˇ˄ˍʰʽ ˃ʶ ʷ˄ʰ˄ ˂ʰ˃ˉˍʺˊʰ ̀ʁ  ʷ˄ʰ ˁˏˁ˂˖˃ʰΣ ˍˈˋˇ ˉʽˇ ʷ˄ˍˇ˄ʰ ʻʰ ˒˖ˍˇʲˇ˂ʶʾ ˇ 
˂ʰ˃ˉˍʺˊʰˌη ˁʰʽ ζˈˋˇ ˉʶˊʽˋˋˈˍʶˊˇʽ ˂ʰ˃ˉˍʺˊʶˌ ˋˎ˄ʵʷˇ˄ˍʰʽ ˃ʶ ˃ʽʰ ˃ˉʰˍʰˊʾʰ ˋʶ ʷ˄ʰ 
ˁˏˁ˂˖˃ʰΣ ˍˈˋˇ ˂ʽʴˈˍʶˊˇ ʻʰ ˒˖ˍˇʲˇ˂ʶʾ ˇ ˁʰʻʷ˄ʰˌ ʰˉˈ ʰˎˍˇˏˌη ʰ˄ʶ˅ʱˊˍʹˍʰ ʰˉˈ ˍˇ 
ʰ˄ ʹ ˋˏ˄ʵʶˋʹ ʶʾ˄ʰʽ ˋʶ ˋʶʽˊʱ ʺ ˉʰˊʱ˂˂ʹ˂ʹ όɼˇˎ˃ʰˊʱˌΣ нл02).  

ɮˁˈ˃ʰΣ ʹ ʷˊʶˎ˄ʰ ʴʽʰ ˍʽˌ ʰ˄ˍʽ˂ʺ˕ʶʽˌ ˍ˖˄ ˃ʰʻʹˍ˗˄ ʴʽʰ ˍˇ˄ ʹ˂ʶˁˍˊʽˋ˃ˈ ʵʶʾ˔˄ʶʽ 
ˉ˖ˌ ˇʽ ˃ʰʻʹˍʷˌ ˎʽˇʻʶˍˇˏ˄ ʵʽʰ˒ˇˊʶˍʽˁʱ ˃ˇ˄ˍʷ˂ʰ ʴʽʰ ˄ʰ ʶ˅ʹʴʺˋˇˎ˄ ˍʹ˄ ˁʾ˄ʹˋʹ ˍˇˎ 
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ʹ˂ʶˁˍˊʽˁˇˏ ˊʶˏ˃ʰˍˇˌ ˋˍˇ ʹ˂ʶˁˍˊʽˁˈ ˁˏˁ˂˖˃ʰΦ ɾʶˊʽˁʱ ʰˉˈ ˍʰ ˉʽˇ ʲʰˋʽˁʱ ˃ˇ˄ˍʷ˂ʰ 
ˉˇˎ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ ˇʽ ˃ʰʻʹˍʷˌ ʴʽʰ ˄ʰ ʶ˅ʹʴʺˋˇˎ˄ ˍʹ˄ ˁʾ˄ʹˋʹ ˍˇˎ 
ʹ˂ʶˁˍˊʽˁˇˏ ˊʶˏ˃ʰˍˇˌ ˋʶ ʷ˄ʰ ʹ˂ʶˁˍˊʽˁˈ ˁˏˁ˂˖˃ʰ ʶʾ˄ʰʽ ˍʰ ʶ˅ʺˌΥ 

¶ ɾˇ˄ˇˉˇ˂ʽˁˈ ˃ˇ˄ˍʷ˂ˇΥ ˇʽ ˃ʰʻʹˍʷˌ ʻʶ˖ˊˇˏ˄ ˉ˖ˌ ʰˊˁʶʾ ʷ˄ʰ ˁʰ˂˗ʵʽˇ ˄ʰ 
ˋˎ˄ʵʷʶʽ ˍʹ˄ ˃ˉʰˍʰˊʾʰ ˃ʶ ˍˇ˄ ˂ʰ˃ˉˍʺˊʰ, ˗ˋˍʶ ʶˁʶʾ˄ˇˌ ˄ʰ ˒˖ˍˇʲˇ˂ʺˋʶʽΦ ʆˇ 
ʵʶˏˍʶˊˇ ˁʰ˂˗ʵʽˇ ʻʶ˖ˊʶʾˍʰʽ ˉ˖ˌ ʶˉʽˍʶ˂ʶʾ ˁʱˉˇʽˇ˄ ˊˈ˂ˇ ζʰˋ˒ʱ˂ʶʽʰˌη ʺ 
ζˁʰˍʰ˂ˏˍʹη (Tasker & Osborne, 1985). 

¶ ɾˇ˄ˍʷ˂ˇ ˋˎʴˁˊˇˎˈ˃ʶ˄˖˄ ˊʶˎ˃ʱˍ˖˄Υ ˋˍʹ˄ ˉˊˇˋˉʱʻʶʽʰ ˄ʰ ʶ˅ʹʴʺˋˇˎ˄ ˍˇ˄ 
˂ˈʴˇ ˏˉʰˊ˅ʹˌ ʵˏˇ ˁʰ˂˖ʵʾ˖˄ ˋˍˇ ʹ˂ʶˁˍˊʽˁˈ ˁˏˁ˂˖˃ʰΣ ˇʽ ˃ʰʻʹˍʷˌ ʻʶ˖ˊˇˏ˄ 
ˉ˖ˌ ˍˇ ʹ˂ʶˁˍˊʽˁˈ ˊʶˏ˃ʰ ˅ʶˁʽ˄ʱʶʽ ˁʰʽ ʰˉˈ ˍˇˎˌ ʵˏˇ ˉˈ˂ˇˎˌ ˍʹˌ ˃ˉʰˍʰˊʾʰˌ 
ʴʽʰ ˄ʰ ˒ˍʱˋʶʽ ˋˍʹ ˂ʱ˃ˉʰ ˁʰʽ ˄ʰ ʰ˄ʱ˕ʶʽΦ ɾʶ ʱ˂˂ʰ ˂ˈʴʽʰΣ ˋˍˇ ʹ˂ʶˁˍˊʽˁˈ 
ˁˏˁ˂˖˃ʰ ˁˎˁ˂ˇ˒ˇˊʶʾ ʹ˂ʶˁˍˊʽˁˈ ˊʶˏ˃ʰ ˉˇˎ ˉˊˇʷˊ˔ʶˍʰʽ ˁʰʽ ʰˉˈ ˍˇˎˌ ʵˏˇ 
ˉˈ˂ˇˎˌ ˁʰʽ ˍʰ ʰ˄ˍʾʻʶˍʰ ˊʶˏ˃ʰˍʰ ˋˎʴˁˊˇˏˇ˄ˍʰʽ ʴʽʰ ˄ʰ ʰ˄ʱ˕ʶʽ ʹ ˂ʱ˃ˉʰ 
(Shipstone, 1984)Φ ʁʽ Arnold & Millar (1987) ʰ˄ʰ˒ʷˊˇˎ˄ ˉ˖ˌ ˁʱˉˇʽˇʽ 
˃ʰʻʹˍʷˌ ʻʶ˖ˊˇˏ˄ ˈˍʽ ʴʽʰ ˄ʰ ʰ˄ʱ˕ʶʽ ʹ ˂ʱ˃ˉʰ ʻʰ ˉˊʷˉʶʽ ˇˉ˖ˋʵʺˉˇˍʶ ˄ʰ 
ˋˎʴˁˊˇˎˋˍˇˏ˄ ˍʰ ʵˏˇ ˊʶˏ˃ʰˍʰ, ʶ˄˗ ˁʱˉˇʽˇʽ ʱ˂˂ˇʽ ʻʶ˖ˊˇˏ˄ ˉ˖ˌ ˍʰ ʵˏˇ 
ˊʶˏ˃ʰˍʰ ʶʾ˄ʰʽ ʰ˄ʶ˅ʱˊˍʹˍʰ ˁʰʽ ˍˇ ˁʰʻʷ˄ʰ ˅ʶ˔˖ˊʽˋˍʱ ʶˉʰˊˁʶʾ ʴʽʰ ˄ʰ 
˒˖ˍˇʲˇ˂ʺˋʶʽ ˇ ˂ʰ˃ˉˍʺˊʰˌΥ ˈˍʰ˄ ˋˎ˄ʰ˄ˍʹʻˇˏ˄ ̱ ʰ ʵˏˇ ˊʶˏ˃ʰˍʰ ʰʻˊˇʾʸˇ˄ˍʰʽΦ 

¶ ɾˇ˄ˍʷ˂ˇ ʶ˅ʰˋʻʷ˄ʽˋʹˌ ˍˇˎ ˊʶˏ˃ʰˍˇˌΥ ˇʽ ˃ʰʻʹˍʷˌ ʻʶ˖ˊˇˏ˄ ˉ˖ˌ ˍˇ ʹ˂ʶˁˍˊʽˁˈ 
ˊʶˏ˃ʰ ˁʽ˄ʶʾˍʰʽ ˋˍˇ ʹ˂ʶˁˍˊʽˁˈ ˁˏˁ˂˖˃ʰ ˉˊˇˌ ˃ʾʰ ˁʰˍʶˏʻˎ˄ˋʹ ˁʰʽ ˁʱʻʶ ˒ˇˊʱ 
ˉˇˎ ʵʽʷˊ˔ʶˍʰʽ ʰˉˈ ʷ˄ʰ˄ ˂ʰ˃ˉˍʺˊʰ ʷ˄ʰ ˃ʷˊˇˌ ˍˇˎ ˁʰˍʰ˄ʰ˂˗˄ʶˍʰʽΣ ˋˎ˄ʶˉ˗ˌ 
ˋˍʹ˄ ˉˇˊʶʾʰ ʶʾ˄ʰʽ ˂ʽʴˈˍʶˊˇ ʰˉˈ ʶˁʶʾ˄ˇ ˉˇˎ ˅ʶˁʾ˄ʹˋʶΦ ʅˎ˄ʷˉʶʽʰ ˍʹˌ 
ˉʰˊʰˉʱ˄˖ ʰ˄ˍʾ˂ʹ˕ʹˌ ʶʾ˄ʰʽ ˉ˖ˌ ˇʽ ˃ʰʻʹˍʷˌ ʻʶ˖ˊˇˏ˄ ˈˍʽ ʰ˄ ˎˉʱˊ˔ˇˎ˄ ˋˍˇ 
ʹ˂ʶˁˍˊʽˁˈ ˁˏˁ˂˖˃ʰ ʵˏˇ ʹ ˉʶˊʽˋˋˈˍʶˊˇʽ ˂ʰ˃ˉˍʺˊʶˌ ˋˎ˄ʵʶ˃ʷ˄ˇʽ ˋʶ ˋʶʽˊʱΣ 
ˍˈˍʶ ˁʱʻʶ ʶˉˈ˃ʶ˄ˇˌ ˂ʰ˃ˉˍʺˊʰˌ ʻʰ ʵʷ˔ʶˍʰʽ ˂ʽʴˈˍʶˊˇ ˊʶˏ˃ʰ ʰˉˈ ˍˇ˄ 
ˉˊˇʹʴˇˏ˃ʶ˄ˇ όʋˊʹˋˍʾʵˇˎΣ нллмύ. 

¶ ɳˉʽˋˍʹ˃ˇ˄ʽˁˈ ˃ˇ˄ˍʷ˂ˇΥ ˇʽ ˃ʰʻʹˍʷˌ ʻʶ˖ˊˇˏ˄ ˉ˖ˌ ˍˇ ˊʶˏ˃ʰ ˁˎˁ˂ˇ˒ˇˊʶʾ ˉˊˇˌ 
˃ʾʰ ˋˍʰʻʶˊʺ ˒ˇˊʱ ˁʰʽ ˉ˖ˌ ʵʽʰˍʹˊʶʾˍʰʽ ˋˍʰʻʶˊˈ όʋˊʹˋˍʾʵˇˎΣ нллмύ. 
ɽʰ˃ʲʱ˄ˇ˄ˍʰˌ ˎˉˈ˕ʹ ˍʰ ˉʰˊʰˉʱ˄˖ ˁʰʽ ˍˇ ʴʶʴˇ˄ˈˌ ˉ˖ˌ όʰύ ʵʶ˄ ˎˉʱˊ˔ˇˎ˄ 

ˉˇ˂˂ʷˌ ʶˊʴʰˋʾʶˌ ˉˇˎ ˄ʰ ʰ˒ˇˊˇˏ˄ ˍʽˌ ʰ˄ˍʽ˂ʺ˕ʶʽˌ ɳ˂˂ʺ˄˖˄ ˃ʰʻʹˍ˗˄ ʴʽʰ ʷ˄˄ˇʽʶˌ ˍˇˎ 
ʹ˂ʶˁˍˊʽˋ˃ˇˏ ˁʰʽ όʲύ ˋˍʽˌ ˋ˔ʶˍʽˁʷˌ ʶˊʴʰˋʾʶˌ ˉˇˎ ʰ˒ˇˊˇˏ˄ ɴ˂˂ʹ˄ʶˌ ˃ʰʻʹˍʷˌ ʹ 
ʰ˄ʾ˔˄ʶˎˋʹ ˍ˖˄ ʰ˄ˍʽ˂ʺ˕ʶ˖˄ ʴʾ˄ʶˍʰʽ ˁˎˊʾ˖ˌ ˃ʶ ˍʹ ˔ˊʺˋʹ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾ˖˄ όˉ˔Φ 
ɼʰ˂ʰ˃ˉʱˁʰΣ нллс˜ ɼʰˊʰʴˁˇˏ˄ʹΣ нлмсύ ʰˉˇ˒ʰˋʾˋʰ˃ʶ ˄ʰ ʵʽʶˊʶˎ˄ʺˋˇˎ˃ʶ ˍʽˌ 
ʰ˄ˍʽ˂ʺ˕ʶʽˌ ˍ˖˄ ˃ʰʻʹˍ˗˄ мм-мо ʶˍ˗˄ ʴʽʰ ˍˇ˄ ʹ˂ʶˁˍˊʽˋ˃ˈ ˃ʷˋ˖ ʹ˃ʽʵˇ˃ʹ˃ʷ˄˖˄ 
ˋˎ˄ʶ˄ˍʶˏ˅ʶ˖˄, ˗ˋˍʶ ˄ʰ ʷ˔ˇˎ˃ʶ ˍʹ˄ ʶˎˁʰʽˊʾʰ ˄ʰ ʶ˃ʲʰʻˏ˄ˇˎ˃ʶ ˋˍʽˌ ʰ˄ˍʽ˂ʺ˕ʶʽˌ ˍ˖˄ 
˃ʰʻʹˍ˗˄Φ ʅʶ ʰˎˍˈ ˍˇ ʱˊʻˊˇ ʶˋˍʽʱʸˇˎ˃ʶ ˋˍʽˌ ʰ˄ˍʽ˂ʺ˕ʶʽˌ ˍ˖˄ ˃ʰʻʹˍ˗˄ ʴʽʰ ˍʹ˄ ʷ˄˄ˇʽʰ 
ˍˇˎ ʹ˂ʶˁˍˊʽˁˇˏ ˊʶˏ˃ʰˍˇˌΣ ˍʰ ˃ˇ˄ˍʷ˂ʰ ˉˇˎ ˎʽˇʻʶˍˇˏ˄ ʴʽʰ ˍʹ˄ ˁʾ˄ʹˋʹ ˍˇˎ ʹ˂ʶˁˍˊʽˁˇˏ 
ˊʶˏ˃ʰˍˇˌ ˋˍˇ ʹ˂ʶˁˍˊʽˁˈ ˁˏˁ˂˖˃ʰ ˁʰʽ ˍˇˎˌ ˉʰˊʱʴˇ˄ˍʶˌ ˉˇˎ ʻʶ˖ˊˇˏ˄ ˈˍʽ 
ʶˉʹˊʶʱʸˇˎ˄ ˍʹ ˂ʶʽˍˇˎˊʴʾʰ ˍˇˎ ʹ˂ʶˁˍˊʽˁˇˏ ˁˎˁ˂˗˃ʰˍˇˌΦ ɴˍˋʽΣ ˍʰ ʶˊʶˎ˄ʹˍʽˁʱ 
ʶˊ˖ˍʺ˃ʰˍʰ ˉˇˎ ʵʽʰˍˎˉ˗˄ˇ˄ˍʰʽ ʶʾ˄ʰʽ ˍʰ ʶ˅ʺˌΥ 

¶ ʃ˗̩  ʰ˄ˍʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˇʽ ˃ʰʻʹˍʷˌ ˍʹ˄ ʷ˄˄ˇʽʰ ˍˇˎ ʹ˂ʶˁˍˊʽˁˇˏ ˊʶˏ˃ʰˍˇˌΤ 
¶ ʃˇʽʰ ˃ˇ˄ˍʷ˂ʰ ˎʽˇʻʶˍˇˏ˄ ˇʽ ˃ʰʻʹˍʷˌ ʴʽʰ ˍʹ˄ ˁʾ˄ʹˋʹ ˍˇˎ ʹ˂ʶˁˍˊʽˁˇˏ ˊʶˏ˃ʰˍˇˌ 
ˋˍˇ ʹ˂ʶˁˍˊʽˁˈ ˁˏˁ˂˖˃ʰΤ 

¶ ʃˇʽʶˌ ʶʾ˄ʰʽ ˇʽ ʰ˄ˍʽ˂ʺ˕ʶʽˌ ˍ˖˄ ˃ʰʻʹˍ˗˄ ʴʽʰ ˍˇˎˌ ˉʰˊʱʴˇ˄ˍʶˌ ˉˇˎ 
ʶˉʹˊʶʱʸˇˎ˄ ˍʹ ˂ʶʽˍˇˎˊʴʾʰ ˍˇˎ ʹ˂ʶˁˍˊʽˁˇˏ ˁˎˁ˂˗˃ʰˍˇˌΤ 
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ɾʶʻˇʵˇ˂ˇʴʾʰ 

ɶ ˉʰˊˇˏˋʰ ˃ʶ˂ʷˍʹ ˍˇˉˇʻʶˍʶʾˍʰʽ ˋˍˇ ˉˇʽˇˍʽˁˈ ʶˊʶˎ˄ʹˍʽˁˈ ˉʰˊʱʵʶʽʴ˃ʰ ˁʰʽ ˉʽˇ 
ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˉˊˈˁʶʽˍʰʽ ʴʽʰ ˃ʽʰ ˃ʶ˂ʷˍʹ ˉʶˊʾˉˍ˖ˋʹˌ ˉˇˎ ʷ˔ʶʽ ˋˍˈ˔ˇ ˄ʰ ʵʽʶˊʶˎ˄ʺˋʶʽ 
ˍʽˌ ʰ˄ˍʽ˂ʺ˕ʶʽˌ ˃ʰʻʹˍ˗˄ ɳ˘Σ ʅʆ˘ ʵʹ˃ˇˍʽˁˇˏ ˁʰʽ ɮ˘ ʴˎ˃˄ʰˋʾˇˎ ʴʽʰ ˍˇ˄ ʹ˂ʶˁˍˊʽˋ˃ˈΦ ʆˇ 
ʵʶʾʴ˃ʰ ˍʹˌ ʷˊʶˎ˄ʰˌ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ нп ˃ʰʻʹˍʷˌ ʹ˂ʽˁʾʰˌ мм-мо ˔ˊˇ˄˗˄Φ ɱʽʰ ˍʹ˄ 
ʶˉʽ˂ˇʴʺ ˍˇˎ ʵʶʾʴ˃ʰˍˇˌ ʰˁˇ˂ˇˎʻʺʻʹˁʶ ʵʶʽʴ˃ʰˍˇ˂ʹ˕ʾʰ ʶˎˁˇ˂ʾʰˌ ˁʰʽ ʵʶʽʴ˃ʰˍˇ˂ʹ˕ʾʰ 
˔ʽˇ˄ˇˋˍʽʲʱʵʰˌ (Creswell, 2012)Φ ʂ˂ˇʽ ˇʽ ˃ʰʻʹˍʷˌ ˉˇˎ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ˋˍʹ˄ ʷˊʶˎ˄ʰ 
ʷʵ˖ˋʰ˄ ˍʹ ˋˎ˄ʰʾ˄ʶˋʺ ˍˇˎˌΣ ʶ˄˗ ˋˎ˄ʰʾ˄ʶˋʹ ʶ˅ʰˋ˒ʰ˂ʾˋʻʹˁʶ ˁʰʽ ʰˉˈ ˍˇˎˌ ˁʹʵʶ˃ˈ˄ʶˌ 
ˍ̌ ˎˌ. 

ɱʽʰ ˍʹ˄ ˎ˂ˇˉˇʾʹˋʹ ˍ˖˄ ʹ˃ʽʵˇ˃ʹ˃ʷ˄˖˄ ˋˎ˄ʶ˄ˍʶˏ˅ʶ˖˄ ʵʹ˃ʽˇˎˊʴʺʻʹˁʶ ʰˊ˔ʽˁʱ 
˃ʽʰ ˋ˔ʱˊʰ ʶˊ˖ˍʺˋʶ˖˄, ʹ ˇˉˇʾʰ ʶ˂ʷʴ˔ʻʹˁʶ ˃ʶ ˍʹ ʵʽʶ˄ʷˊʴʶʽʰ ˉʽ˂ˇˍʽˁ˗˄ 
ˋˎ˄ʶ˄ˍʶˏ˅ʶ˖˄ ˃ʶ ʵˏˇ ˃ʰʻʹˍʷˌ ʾʵʽˇˎ ˉˊˇ˒ʾ˂ ˃ʶ ʶˁʶʾ˄ˇˎˌ ˍˇˎ ʵʶʾʴ˃ʰˍˇˌ ˇʽ ˇˉˇʾˇʽΣ 
˖ˋˍˈˋˇΣ ʵʶ˄ ʰ˄ʺˁʰ˄ ˋˍˇ ʵʶʾʴ˃ʰ ˍʹˌ ʷˊʶˎ˄ʰˌΦ ɶ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʰˉʰ˄ˍʺˋʶ˖˄ ˍ˖˄ 
˃ʰʻʹˍ˗˄ ˉˇˎ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ˋˍʽˌ ˉʽ˂ˇˍʽˁʷˌ ˋˎ˄ʶ˄ˍʶˏ˅ʶʽˌ ˇʵʺʴʹˋʶ ˋˍʹ˄ ˍˊˇˉˇˉˇʾʹˋʹ 
ʵˏˇ ʶˊ˖ˍʺˋʶ˖˄ ˁʰʽ ˉˊˇʷˁˎ˕ʶ ʹ ˍʶ˂ʽˁʺ ˃ˇˊ˒ʺ ˍʹˌ ˋ˔ʱˊʰˌ ʶˊ˖ˍʺˋʶ˖˄, ʹ ˇˉˇʾʰ 
˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ʴʽʰ ˍʽˌ ˋˎ˄ʶ˄ˍʶˏ˅ʶʽˌ ˉʰˊʱ˂˂ʹ˂ʰ ˃ʶ ʽ˔˄ˇʴˊʰ˒ʺ˃ʰˍʰ ˍ˖˄ ˃ʰʻʹˍ˗˄Φ 
ʁʽ ˋˎ˄ʶ˄ˍʶˏ˅ʶʽˌ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ʰˉˈ ˍʹ˄ ˉˊ˗ˍʹ ˋˎʴʴˊʰ˒ʷʰ ˁʰʽ ˋ˔ʶʵʽʱˋˍʹˁʰ˄ 
˄ʰ ʰˉʰʽˍˇˏ˄ ˁʰʻʰˊˈ ˔ˊˈ˄ˇ ʴˏˊ˖ ˋˍʰ мл ˂ʶˉˍʱ, ˗ˋˍʶ ʰˉˇ˒ˏʴˇˎ˃ʶ ˍʹ˄ ˁˈˉ˖ˋʹ ˍ˖˄ 
˃ʰʻʹˍ˗˄ ˉˇˎ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ˁʰʽ ʶ˄ʵʶ˔ˈ˃ʶ˄ʹ ˃ʹ ˇ˂ˇˁ˂ʺˊ˖ˋʹ ˍ˖˄ ˋˎ˄ʶ˄ˍʶˏ˅ʶ˖˄Φ ʁʽ 
ˋˎ˄ʶ˄ˍʶˏ˅ʶʽˌ ˍ˖˄ ˃ʰʻʹˍ˗˄ ˃ʰʴ˄ʹˍˇ˒˖˄ʺʻʹˁʰ˄ ˁʰʽ ʰˉˇ˃ʰʴ˄ʹˍˇ˒˖˄ʺʻʹˁʰ˄Φ ʆˇ 
ˁʶʾ˃ʶ˄ˇ ˉˇˎ ˉˊˇʷˁˎ˕ʶ ʰˉˈ ˍʹ˄ ʰˉˇ˃ʰʴ˄ʹˍˇ˒˗˄ʹˋʹ ˁʰʽ ˍʰ ʽ˔˄ˇʴˊʰ˒ʺ˃ʰˍʰ ˍ˖˄ 
˃ʰʻʹˍ˗˄ ˁ˖ʵʽˁˇˉˇʽʺʻʹˁʰ˄ ˁʰʽ ʰˉˈ ˍˇˎˌ ʵˏˇ ˋˎʴʴˊʰ˒ʶʾˌ ˃ʶ ʽˁʰ˄ˇˉˇʽʹˍʽˁʺ 
ˋˎ˃˒˖˄ʾʰ, ʰ˒ˇˏ ˋʶ ˁʱʻʶ ˉʶˊʾˉˍ˖ˋʹ ˇ ˋˎ˄ˍʶ˂ʶˋˍʺˌ /ƻƘŜƴΩǎ ƪŀǇǇŀ ˎˉˇ˂ˇʴʾˋˍʹˁʶ 
ʰˉˈ лΣуп ʷ˖ˌ лΣфпΦ ɶ ˁ˖ʵʽˁˇˉˇʾʹˋʹ ˍ˖˄ ʰˉʰ˄ˍʺˋʶ˖˄ ˍ˖˄ ˃ʰʻʹˍ˗˄ ˋʶ ˈ˂ʶˌ ˍʽˌ 
ʶˊ˖ˍʺˋʶʽˌ ˉ˂ʹ˄ ˍʹˌ ˉˊ˗ˍʹˌ ʷʴʽ˄ʶ ˋʶ ʰ˃ˇʽʲʰʾʰ ʰˉˇˁ˂ʶʽˈ˃ʶ˄ʶˌ ˁʰˍʹʴˇˊʾʶˌΦ 

ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ 

ʅˍʹ˄ ʶˊ˗ˍʹˋʹ ζˍʽ ˋˇˎ ʷˊ˔ʶˍʰʽ ˋˍˇ ˃ˎʰ˂ˈ ˈˍʰ˄ ʰˁˇˏˌ ʴʽʰ ˍˇ ʹ˂ʶˁˍˊʽˁˈ ˊʶˏ˃ʰΤηΣ ʹ 
ˉ˂ʶʽˇ˕ʹ˒ʾʰ ˍ˖˄ ˃ʰʻʹˍ˗˄  ˒ʰʾ˄ʶˍʰʽ ˄ʰ ˋˎ˄ʵʷʶʽ ˍˇ ʹ˂ʶˁˍˊʽˁˈ ˊʶˏ˃ʰ ˃ʶ ˍˇ ˒˖ˌ ˁʰʽ 
ˍʽˌ ʹ˂ʶˁˍˊʽˁʷˌ ˋˎˋˁʶˎʷˌΦ ɼʱˉˇʽˇʽ ˃ʰʻʹˍʷˌ ʰ˄ʰ˒ʷˊˇ˄ˍʰʽ ˋˍʹ˄ όʹ˂ʶˁˍˊʽˁʺύ ʶ˄ʷˊʴʶʽʰΣ 
ʶ˄˗ ʷ˄ʰ ˃ʽˁˊˈ ˉˇˋˇˋˍˈ ʰ˄ʰ˒ʷˊʶˍʰʽ ˋˍʹ˄ ˁʾ˄ʹˋʹ ˍ˖˄ ʹ˂ʶˁˍˊˇ˄ʾ˖˄ όʃʾ˄ʰˁʰˌ мύΦ 

 

ɼʰˍʹʴˇˊʾʶˌ ʰ˄ˍʽ˂ʺ˕ʶ˖˄ ʅˎ˔˄ˈˍʹˍʰ ʰˉʰ˄ˍʺˋʶ˖˄ 

ʊ˖ˌ ˁʰʽ ʹ˂ʶˁˍˊʽˁʷˌ ˋˎˋˁʶˎʷˌ 17 

ɳ˄ʷˊʴʶʽʰ 8 

ɶ˂ʶˁˍˊˈ˄ʽʰ 3 

ɳˊʴˇˋˍʱˋʽʰ ɲɳɶ 1 

ʃˊˇˁʰ˂ʶʾ ʹ˂ʶˁˍˊˇˉ˂ʹ˅ʾʰ 1 

ʅˏ˄ˇ˂ˇ 30 

ʃʾ˄ʰˁʰˌ 1 ʅˎ˔˄ˈˍʹˍʰ ʰˉʰ˄ˍʺˋʶ˖˄ ˍ˖˄ ˃ʰʻʹˍ˗˄ ʰ˄ʱ ˁʰˍʹʴˇˊʾʰ ʰ˄ˍʽ˂ʺ˕ʶ˖˄ ʴʽʰ ˍˇ ́ ˂ʶˁˍˊʽˁˈ ˊʶˏ˃ʰ 
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ʅʶ ʶˉˈ˃ʶ˄ˇ ˋˍʱʵʽˇ ˍʹˌ ˋˎ˄ʷ˄ˍʶˎ˅ʹˌΣ ʸʹˍʺʻʹˁʶ ʰˉˈ ˍˇˎˌ ˃ʰʻʹˍʷˌ ˄ʰ 
ˋ˔ʶʵʽʱˋˇˎ˄ ˍʹ˄ ˁʾ˄ʹˋʹ ˍˇˎ ʹ˂ʶˁˍˊʽˁˇˏ ˊʶˏ˃ʰˍˇˌ ˋˍˇ ʹ˂ʶˁˍˊʽˁˈ ˁˏˁ˂˖˃ʰΦ ʆʰ 
ʽ˔˄ˇʴˊʰ˒ʺ˃ʰˍʰ ˍ˖˄ ˃ʰʻʹˍ˗˄ ˁʰʽ ʹ ʰ˄ˍʾˋˍˇʽ˔ʹ ˋˎʸʺˍʹˋʹ ˃ʰʸʾ ˍˇˎˌ ʵʶʾ˔˄ʶʽ ˉ˖ˌ ʹ 
ˉ˂ʶʽˇ˕ʹ˒ʾʰ ˍˇˎˌ ʰ˄ˍʽ˂ʰ˃ʲʱ˄ʶˍʰʽ ˍʹ˄ ˁʾ˄ʹˋʹ ˍˇˎ ʹ˂ʶˁˍˊʽˁˇˏ ˊʶˏ˃ʰˍˇˌ ˃ʷˋʰ ʰˉˈ ˍˇ 
˃ˇ˄ˍʷ˂ˇ ˍ˖˄ ˋˎʴˁˊˇˎˈ˃ʶ˄˖˄ ˊʶˎ˃ʱˍ˖˄Φ ɴ˄ʰ ˋʹ˃ʰ˄ˍʽˁˈ ˉˇˋˇˋˍˈ ˍ˖˄ ˃ʰʻʹˍ˗˄ 
˒ʰʾ˄ʶˍʰʽ ˄ʰ ˎʽˇʻʶˍˇˏ˄ ˍˇ ʶˉʽˋˍʹ˃ˇ˄ʽˁˈ ˃ˇ˄ˍʷ˂ˇ ό˃ʶ ˋˎ˃ʲʰˍʽˁʺ ʺ ˉˊʰʴ˃ʰˍʽˁʺ ˒ˇˊʱύ 
ʴʽʰ ˄ʰ ʶ˅ʹʴʺˋˇˎ˄ ˍʹ˄ ˁʾ˄ʹˋʹ ˍˇˎ ˊʶˏ˃ʰˍˇˌΣ ʶ˄˗ ˂ʾʴˇʽ ˃ʰʻʹˍʷˌ ˒ʰʾ˄ʶˍʰʽ ˉ˖ˌ 
ˋˎ˂˂ˇʴʾʸˇ˄ˍʰʽ ˎˉˈ ˍˇˎˌ ˈˊˇˎˌ ˍˇˎ ˃ˇ˄ˇˉˇ˂ʽˁˇˏ ˃ˇ˄ˍʷ˂ˇˎ ʴʽʰ ˍʹ˄ ˁʾ˄ʹˋʹ ˍˇˎ 
ʹ˂ʶˁˍˊʽˁˇˏ ˊʶˏ˃ʰˍˇˌ ˋˍˇ ʹ˂ʶˁˍˊʽˁˈ ˁˏˁ˂˖˃ʰ όʃʾ˄ʰˁʰˌ н ˁʰʽ ɳʽˁˈ˄ʰ мύ. 

ɼʰˍʹʴˇˊʾʶˌ ʰ˄ˍʽ˂ʺ˕ʶ˖˄ ʅˎ˔˄ˈˍʹˍʰ ʰˉʰ˄ˍʺˋʶ˖˄ 

ɳˉʽˋˍʹ˃ˇ˄ʽˁˈ ˃ˇ˄ˍʷ˂ˇ όˋˎ˃ʲʰˍʽˁʺ ˒ˇˊʱύ 7 

ɳˉʽˋˍʹ˃ˇ˄ʽˁˈ ˃ˇ˄ˍʷ˂ˇ όˉˊʰʴ˃ʰˍʽˁʺ ˒ˇˊʱύ 3 

ɾˇ˄ˍʷ˂ˇ ˋˎʴˁˊˇˎˈ˃ʶ˄˖˄ ˊʶˎ˃ʱˍ˖˄ 11 

ɾˇ˄ˇˉˇ˂ʽˁˈ ˃ˇ˄ˍʷ˂ˇ 3 

ʅˏ˄ˇ˂ˇ 24 

ʃʾ˄ʰˁʰˌ 2 ʅˎ˔˄ˈˍʹˍʰ ʰˉʰ˄ˍʺˋʶ˖˄ ˍ˖˄ ˃ʰʻʹˍ˗˄ ʰ˄ʱ ˁʰˍʹʴˇˊʾʰ ʰ˄ˍʽ˂ʺ˕ʶ˖˄ ʴʽʰ ˍʹ˄ ˁʾ˄ʹˋʹ ˍˇˎ ʹ˂ʶˁˍˊʽˁˇˏ 
ˊʶˏ˃ʰˍˇˌ ˋˍˇ ʹ˂ʶˁˍˊʽˁˈ ˁˏˁ˂˖˃ʰ 

 

ɳʽˁˈ˄ʰ 1 ɾˇ˄ˍʷ˂ʰ ˃ʰʻʹˍ˗˄ ʴʽʰ ˍʹ˄ ˁʾ˄ʹˋʹ ˍˇˎ ʹ˂ʶˁˍˊʽˁˇˏ ˊʶˏ˃ʰˍˇˌ ˋˍˇ ʹ˂ʶˁˍˊʽˁˈ ˁˏˁ˂˖˃ʰ 

ʅˍʹ ˋˎ˄ʷ˔ʶʽʰ ˇʽ ˃ʰʻʹˍʷˌ ˊ˖ˍʺʻʹˁʰ˄ ˋ˔ʶˍʽˁʱ ˃ʶ ˍˇ ˉ˗ˌ ʶˉʹˊʶʱʸˇˎ˄ ʷ˄ʰ 
ʹ˂ʶˁˍˊʽˁˈ ˁˏˁ˂˖˃ʰ ˋˎʴˁʶˁˊʽ˃ʷ˄ʶˌ ˍˊˇˉˇˉˇʽʺˋʶʽˌ ˉˇˎ ˃ˉˇˊˇˏ˄ ˄ʰ ʴʾ˄ˇˎ˄Φ ʃʽˇ 
ˋˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˇʽ ˃ʰʻʹˍʷˌ ˊ˖ˍʺʻʹˁʰ˄ ʰˊ˔ʽˁʱ ʶʱ˄ ʹ ʰ˂˂ʰʴʺ όʵʽˉ˂ʰˋʽʰˋ˃ˈˌύ ˍˇˎ 
˃ʺˁˇˎˌ ˍˇˎ ˁʰ˂˖ʵʾˇˎ ˃ʶˍʰʲʱ˂ʶʽ ˃ʶ ˁʱˉˇʽˇ˄ ˍˊˈˉˇ ˍʰ ˋˍˇʽ˔ʶʾʰ ̱ ˇˎ ˁˎˁ˂˗˃ʰˍˇˌ όˉ˔Φ 
˒˖ˍˇʲˇ˂ʾʰ ˂ʰ˃ˉˍʺˊ˖˄)Φ ɶ ˉ˂ʶʽˇ˕ʹ˒ʾʰ ˍ˖˄ ˃ʰʻʹˍ˗˄ ˒ʰʾ˄ʶˍʰʽ ˉ˖ˌ ʰ˄ˍʽ˂ʰ˃ʲʱ˄ʶˍʰʽ 
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ˈˍʽ ʹ ʰˏ˅ʹˋʹ ˍˇˎ ˃ʺˁˇˎˌ ˍˇˎ ˁʰ˂˖ʵʾˇˎ ʵʶ˄ ʶˉʹˊʶʱʸʶʽ ˍʹ ˂ʶʽˍˇˎˊʴʾʰ ʶ˄ˈˌ 
ʹ˂ʶˁˍˊʽˁˇˏ ˁˎˁ˂˗˃ʰˍˇˌ όʃʾ˄ʰˁʰˌ оύΦ 

ʁʽ ˃ʰʻʹˍʷˌ ˊ˖ˍʺʻʹˁʰ˄Σ ʰˁˈ˃ʰΣ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˉˇˎ ˋʶ ʷ˄ʰ 
ʹ˂ʶˁˍˊʽˁˈ ˁˏˁ˂˖˃ʰ ˃ʶ ʷ˄ʰ˄ ˂ʰ˃ˉˍʺˊʰ ˉˊˇˋˍʶʻʶʾ ʷ˄ʰˌ ʵʶˏˍʶˊˇˌ ˂ʰ˃ˉˍʺˊʰˌ, ʁ ʱ˄ ˁʰʽ 
ˉ˗ˌ ʻʰ ˃ʶˍʰʲ˂ʹʻʶʾ ʹ ˒˖ˍˇʲˇ˂ʾʰ ˍˇˎκˍ˖˄ ˂ʰ˃ˉˍʺˊʰκ˂ʰ˃ˉˍʺˊ˖˄Φ ʍˌ ˉˊˇˌ ˍʹ˄ 
ˉˊˇˋʻʺˁʹ ʵʶˏˍʶˊˇˎ ˂ʰ˃ˉˍʺˊʰ ˋʶ ˋʶʽˊʱ ˉʰˊʰˍʹˊʶʾˍʰʽ ˉ˖ˌ ʹ ˉ˂ʶʽˇ˕ʹ˒ʾʰ ˉʽˋˍʶˏʶʽ 
ˈˍʽ ʻʰ ˃ʶʽ˖ʻʶʾ ʹ ˒˖ˍˇʲˇ˂ʾʰ ˍ˖˄ ˂ʰ˃ˉˍʺˊ˖˄ όмпκнп ˃ʰʻʹˍʷˌ ʰˉʰ˄ˍˇˏ˄ ˉ˖ˌ ˈˍʰ˄ 
ʶʾ˄ʰʽ ʷ˄ʰˌ ˇ ˂ʰ˃ˉˍʺˊʰˌ ʹ ˒˖ˍˇʲˇ˂ʾʰ ʶʾ˄ʰʽ ˃ʶʴʰ˂ˏˍʶˊʹ ˁʰʽ фκнп ˉ˖ˌ ʻʰ 
˒˖ˍˇʲˇ˂ˇˏ˄ ˍˇ ʾʵʽˇύΣ ʶ˄˗ ˋˍʹ˄ ˉʰˊʱ˂˂ʹ˂ʹ ˋˏ˄ʵʶˋʹ ˇʽ ʰˉʰ˄ˍʺˋʶʽˌ ˋ˔ʶʵˈ˄ 
˃ˇʽˊʱʸˇ˄ˍʰʽ ʰ˄ʱ˃ʶˋʰ ˋˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˄ʰ ˃ʶʽ˗˄ʶˍʰʽ ʹ ˒˖ˍˇʲˇ˂ʾʰ ˍ˖˄ ˂ʰ˃ˉˍʺˊ˖˄ 
ˁʰʽ ˋˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˄ʰ ˃ʹ ˃ʶˍʰʲʱ˂˂ʶˍʰʽ όмнκнп ˃ʰʻʹˍʷˌ ʰˉʰ˄ˍˇˏ˄ ˉ˖ˌ ˈˍʰ˄ ʶʾ˄ʰʽ 
ʷ˄ʰˌ ˇ ˂ʰ˃ˉˍʺˊʰˌ ʹ ˒˖ˍˇʲˇ˂ʾʰ ʶʾ˄ʰʽ ˃ʶʴʰ˂ˏˍʶˊʹ ˁʰʽ фκнп ˉ˖ˌ ʻʰ ˒˖ˍˇʲˇ˂ˇˏ˄ ˍˇ 
ʾʵʽˇύ όʃʾ˄ʰˁʰˌ пύ. 

 

ɼʰˍʹʴˇˊʾʶˌ ʰ˄ˍʽ˂ʺ˕ʶ˖˄ ʅˎ˔˄ˈˍʹˍʰ ʰˉʰ˄ˍʺˋʶ˖˄ 

ɲʶ˄ ˎˉʱˊ˔ʶʽ ˃ʶˍʰʲˇ˂ʺ ˋˍˇ 
ˁˏˁ˂˖˃ʰ 

19 

ʇˉʱˊ˔ʶʽ ˃ʶˍʰʲˇ˂ʺ ˋˍˇ ˁˏˁ˂˖˃ʰ 5 

ʅˏ˄ˇ˂ˇ 24 

ʃʾ˄ʰˁʰˌ 3 ʅˎ˔˄ˈˍʹˍʰ ʰˉʰ˄ˍʺˋʶ˖˄ ˍ˖˄ ˃ʰʻʹˍ˗˄ ʰ˄ʱ ˁʰˍʹʴˇˊʾʰ ʰ˄ˍʽ˂ʺ˕ʶ˖˄ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ʶˉʾʵˊʰˋʹ ˍˇˎ 
˃ʺˁˇˎˌ ˍˇˎ ˁʰ˂˖ʵʾˇˎ 

ɼʰˍʹʴˇˊʾʶˌ ʰ˄ˍʽ˂ʺ˕ʶ˖˄ ʅˎ˔˄ˈˍʹˍʰ ʰˉʰ˄ˍʺˋʶ˖˄ 

 ʅˏ˄ʵʶˋʹ ˋʶ ˋʶʽˊʱ ʃʰˊʱ˂˂ʹ˂ʹ ˋˏ˄ʵʶˋʹ 

ɺʵʽʰ ˒˖ˍˇʲˇ˂ʾʰ 9 11 

ɾʶʴʰ˂ˏˍʶˊʹ ˒˖ˍˇʲˇ˂ʾʰ 
ˋˍˇ ˁ ˏˁ˂˖˃ʰ ˃ʶ ʷ˄ʰ˄ 
˂ʰ˃ˉˍʺˊʰ 

14 12 

ɾʶʴʰ˂ˏˍʶˊʹ ˒˖ˍˇʲˇ˂ʾʰ 
ˋˍˇ ˁ ˏˁ˂˖˃ʰ ˃ʶ ʵˏˇ 
˂ʰ˃ˉˍʺˊʶˌ 

1 1 

ʅˏ˄ˇ˂ˇ 24 24 

ʃʾ˄ʰˁʰˌ 4 ʅˎ˔˄ˈˍʹˍʰ ʰˉʰ˄ˍʺˋʶ˖˄ ˍ˖˄ ˃ʰʻʹˍ˗˄ ʰ˄ʱ ˁʰˍʹʴˇˊʾʰ ʰ˄ˍʽ˂ʺ˕ʶ˖˄ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ˒˖ˍˇʲˇ˂ʾʰ ˍ˖˄ 
˂ʰ˃ˉˍʺˊ˖˄ 

ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ 

ɶ ˇʽˁˇʵˈ˃ʹˋʹ ˄ʷʰˌ ʴ˄˗ˋʹˌ ʶˉʹˊʶʱʸʶˍʰʽ ʰˉˈ ˍʹ˄ ˉˊˇːˉʱˊ˔ˇˎˋʰ ʴ˄˖ˋˍʽˁʺ ʵˇ˃ʺ 
ˍˇˎ ʰˍˈ˃ˇˎ ˁʰʽ ˍʰˎˍˈ˔ˊˇ˄ʰ ˍʹ˄ ʶˉʹˊʶʱʸʶʽΥ ʰˉˈ ˍʹ ˃ʾʰ ˉ˂ʶˎˊʱ ʹ ˄ʷʰ ʴ˄˗ˋʹ 
ʶˉʽʵʽ˗ˁʶʽ ˄ʰ ʶ˄ˋ˖˃ʰˍ˖ʻʶʾ ˋˍʹ ʵˇ˃ʺ ʰˎˍʺ ˁʰʽ ʰˉˈ ˍʹ˄ ʱ˂˂ʹ ˁʰʻ˗ˌ ʶ˄ˋ˖˃ʰˍ˗˄ʶˍʰʽ 
ʶ˄ʵʶ˔ˇ˃ʷ˄˖ˌ ˍʹ ʵʽʰˍʰˊʱˋˋʶʽ ˁʰʽ ʵʹ˃ʽˇˎˊʴʶʾˍʰʽ ʹ ʰ˄ʱʴˁʹ ʶˁ ˄ʷˇˎ ʶ˅ʽˋˇˊˊˈˉʹˋʺˌ 
ˍʹˌ όɵˈʴˁʸʰΣ нллтύΦ ʆˇ ʴʶʴˇ˄ˈˌ ˉ˖ˌ ˇʽ ʰ˄ˍʽ˂ʺ˕ʶʽˌ ˍ˖˄ ˃ʰʻʹˍ˗˄ ʶˉʹˊʶʱʸˇˎ˄ ˍʹ 
˃ʱʻʹˋʹΣ ʶ˄ʽˋ˔ˏʶʽ ˍʹ˄ ʰ˄ʱʴˁʹ ʰ˄ʾ˔˄ʶˎˋʹˌ ˍʹˌ ˉˊˇːˉʱˊ˔ˇˎˋʰˌ ʴ˄˗ˋʹˌ ˍ˖˄ ˃ʰʻʹˍ˗˄ 
ˉˊʽ˄ ˍˇ˄ ˋ˔ʶʵʽʰˋ˃ˈ ʰ˄ʰ˂ˎˍʽˁ˗˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˁʰʽ ʵʽʵʰˁˍʽˁ˗˄ ˋ˔ʶʵʾ˖˄ όʃ˂ʰˁʾˍˋʹΣ 
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2008)Φ ɾʷˋʰ ʰˉˈ ʰˎˍˈ ˍˇ ˉˊʾˋ˃ʰΣ ˋʶ ʰˎˍʺ ˍʹ ˃ʶ˂ʷˍʹ ʶʾ˔ʰ˃ʶ ˋˍˈ˔ˇ ˍʹ˄ ʰ˄ʾ˔˄ʶˎˋʹ 
ˍ˖˄ ʰ˄ˍʽ˂ʺ˕ʶ˖˄ ˍ˖˄ ˃ʰʻʹˍ˗˄ ʴʽʰ ʷ˄˄ˇʽʶˌ ˍˇˎ ʹ˂ʶˁˍˊʽˋ˃ˇˏ ˃ʷˋʰ ʰˉˈ ˃ʽʰ ˋʶʽˊʱ 
ʹ˃ʽʵˇ˃ʹ˃ʷ˄˖˄ ˋˎ˄ʶ˄ˍʶˏ˅ʶ˖˄ ˁʰʽ ʽ˔˄ˇʴˊʰ˒ʹ˃ʱˍ˖˄Φ 

ʊʰʾ˄ʶˍʰʽ ˉ˖ˌ ˈˍʰ˄ ʸʹˍʹʻʶʾ ʰˉˈ ˍˇˎˌ ˃ʰʻʹˍʷˌ ˄ʰ ʰ˄ʰ˒ʷˊˇˎ˄ ˈΣˍʽ ˍˇˎˌ 
ʷˊ˔ʶˍʰʽ ˋˍˇ ˃ˎʰ˂ˈ ˈˍʰ˄ ʰˁˇˏ˄ ʴʽʰ ˍˇ ʹ˂ʶˁˍˊʽˁˈ ˊʶˏ˃ʰ, ˉˇ˂˂ˇʾ ʰˉˈ ʰˎˍˇˏˌ 
ʰ˄ʰ˒ʷˊˇ˄ˍʰʽ ˋˍʽˌ ʹ˂ʶˁˍˊʽˁʷˌ ˋˎˋˁʶˎʷˌ ˁʰʽ ˍˇ ˒˖ˌΦ ɶ ʶ˅ˇʽˁʶʾ˖ˋʹ ˃ʶ ˍʽˌ ʹ˂ʶˁˍˊʽˁʷˌ 
ˋˎˋˁʶˎʷˌ ʶʾ˄ʰʽ ˁʱˍʽ ˉˇˎ ˉʰˊʰˍʹˊʶʾˍʰʽ ʺʵʹ ˋˍʹ˄ ˉˊˇˋ˔ˇ˂ʽˁʺ ʹ˂ʽˁʾʰ, ʰ˄ ˁʰʽ ʴʽʰ ˍˇˎˌ 
ˉʶˊʽˋˋˈˍʶˊˇˎˌ ˃ʰʻʹˍʷˌ ˍˇˎ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇˎ ʹ˂ʽˁʽʰˁˇˏ ˒ʱˋ˃ʰˍˇˌ ˍˇ ʹ˂ʶˁˍˊʽˁˈ 
ˊʶˏ˃ʰ ʰˉˇˍʶ˂ʶʾ ˋˍʰˍʽˁʺ ˇ˄ˍˈˍʹˍʰ (Solomonidou & Kakana, 2000)Φ ɮˁˈ˃ʰΣ ʹ 
ʰ˄ʰ˒ˇˊʱ ˍ˖˄ ˃ʰʻʹˍ˗˄ ˋˍʹ˄ όʹ˂ʶˁˍˊʽˁʺύ ʶ˄ʷˊʴʶʽʰ ˃ˉˇˊʶʾ ˄ʰ ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ ˍˇ˄ 
ˍˊˈˉˇ ˋˁʷ˕ʹˌ ˍ˖˄ ˃ʰʻʹˍ˗˄ ʵʹ˃ˇˍʽˁˇˏ ˋ˔ˇ˂ʶʾˇˎ ˉˇˎ ʰˉˇˁʰ˂ˏˉˍʶˍʰʽ ˋˍʹ˄ ʷˊʶˎ˄ʰ 
ˍ˖˄ Arnold & Millar (1987), ˇʽ ˇˉˇʾˇʽ ʰ˄ʰ˒ʷˊˇˎ˄ ˉ˖ˌ ˋˎ˔˄ʱ ˇ ˈˊˇˌ «ʹ˂ʶˁˍˊʽˋ˃ˈˌ» 
˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʴʽʰ ˄ʰ ʶ˅ʹʴʹʻˇˏ˄ ʷ˄˄ˇʽʶˌ ˈˉ˖ˌ ˍˇ ʹ˂ʶˁˍˊʽˁˈ ˊʶˏ˃ʰΣ ʹ ʹ˂ʶˁˍˊʽˁʺ 
ʶ˄ʷˊʴʶʽʰ ˁʰʽ ʹ ʹ˂ʶˁˍˊʽˁʺ ʽˋ˔ˏˌΦ 

ʅʶ ˋ˔ʷˋʹ ˃ʶ ˍˇˎˌ ˉʰˊʱʴˇ˄ˍʶˌ ˉˇˎ ʶˉʹˊʶʱʸˇˎ˄ ʺ ˈ˔ʽ ˍʰ ˋˍˇʽ˔ʶʾʰ ˍˇˎ 
ʹ˂ʶˁˍˊʽˁˇˏ ˁˎˁ˂˗˃ʰˍˇˌΣ ˒ʰʾ˄ʶˍʰʽ ˉ˖ˌ ˇʽ ˉʶˊʽˋˋˈˍʶˊˇʽ ˃ʰʻʹˍʷˌ ʰ˄ʰʴ˄˖ˊʾʸˇˎ˄ 
ˇˊʻ˗ˌ ˉ˖ˌ ʹ ʰ˂˂ʰʴʺ ˍˇˎ ˃ʺˁˇˎˌ ˍˇˎ ˁʰ˂˖ʵʾˇˎ ʵʶ˄ ˉˊˇˁʰ˂ʶʾ ˁʱˉˇʽʰ ʰ˂˂ʰʴʺ ˋˍʰ 
ˎˉˈ˂ˇʽˉʰ ˋˍˇʽ˔ʶʾʰ ˍˇˎ ˁˎˁ˂˗˃ʰˍˇˌΦ ɮ˄ʰ˒ˇˊʽˁʱ ˃ʶ ˍʹ˄ ˉˊˇˋʻʺˁʹ ʵʶˏˍʶˊˇˎ 
˂ʰ˃ˉˍʺˊʰ ˋʶ ʷ˄ʰ ʰˉ˂ˈ ˁˏˁ˂˖˃ʰ όʷ˄ʰˌ ˂ʰ˃ˉˍʺˊʰˌ ˁʰʽ ˃ʾʰ ˃ˉʰˍʰˊʾʰύ ˋˎ˄ʵʶ˃ʷ˄ˇˎ ˋʶ 
ˋʶʽˊʱ ʺ ˉʰˊʱ˂˂ʹ˂ʰΣ ˇʽ ʰˉʰ˄ˍʺˋʶʽˌ ˍ˖˄ ˃ʰʻʹˍ˗˄ ʵʶʾ˔˄ˇˎ˄ ˉ˖ˌ ˉˇ˂˂ˇʾ ˃ʰʻʹˍʷˌ ʵʶ˄ 
ʰ˄ˍʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˈˍʽ ˈˍʰ˄ ˋˎ˄ʵʶʻʶʾ ˉʰˊʱ˂˂ʹ˂ʰ ʷ˄ʰˌ ʵʶˏˍʶˊˇˌ ˂ʰ˃ˉˍʺˊʰˌ ʻʰ 
˒˖ˍˇʲˇ˂ˇˏ˄ ˃ʶ ˍʹ˄ ʾʵʽʰ ʷ˄ˍʰˋʹ ˉˇˎ ˒˖ˍˇʲˇ˂ˇˏˋʶ ˇ ʷ˄ʰˌ ˂ʰ˃ˉˍʺˊʰˌ όɼˇˎ˃ʰˊʱˌΣ 
2002). 

ʅ˔ʶˍʽˁʱ ˃ʶ ˍʰ ˃ˇ˄ˍʷ˂ʰ ˁʾ˄ʹˋʹˌ ˍˇˎ ʹ˂ʶˁˍˊʽˁˇˏ ˊʶˏ˃ʰˍˇˌ ˋˍˇ ʹ˂ʶˁˍˊʽˁˈ 
ˁˏˁ˂˖˃ʰ ˉʰˊʰˍʹˊˇˏ˃ʶ ˉ˖ˌ ˋʹ˃ʰ˄ˍʽˁˈˌ ʰˊʽʻ˃ˈˌ ˍ˖˄ ˃ʰʻʹˍ˗˄ ˋˎ˂˂ˇʴʾʸʶˍʰʽ ˃ʷˋʰ 
ʰˉˈ ˍˇ ʶˉʽˋˍʹ˃ˇ˄ʽˁˈ ˃ˇ˄ˍʷ˂ˇ ό˃ʶ ˋˎ˃ʲʰˍʽˁʺ ʺ ˉˊʰʴ˃ʰˍʽˁʺ ˒ˇˊʱύΦ h Shipstone 
(1984) ʰ˄ʰ˒ʷˊʶʽ ˉ˖ˌ  ˍʰ ˉʰʽʵʽʱ ˃ʶʴʰ˂˗˄ˇ˄ˍʰˌ ʹ˂ʽˁʽʰˁʱ ʰˊ˔ʽˁʱ ʰˉˇˊˊʾˉˍˇˎ˄ ˍˇ 
˃ˇ˄ˇˉˇ˂ʽˁˈ ˃ˇ˄ˍʷ˂ˇ ˁʰʽ ˋˍʹ ˋˎ˄ʷ˔ʶʽʰ ˁʰʽ ˍˇ ˃ˇ˄ˍʷ˂ˇ ˍ˖˄ ˋˎʴˁˊˇˎˈ˃ʶ˄˖˄ 
ˊʶˎ˃ʱˍ˖˄Σ ʴʽʰ ˄ʰ ˎʽˇʻʶˍʺˋˇˎ˄ ˍˇ ʶˉʽˋˍʹ˃ˇ˄ʽˁˈ ˃ˇ˄ˍʷ˂ˇΦ ʅˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˍ˖˄ 
˃ʰʻʹˍ˗˄ ˍˇˎ ʵʶʾʴ˃ʰˍˈˌ ˃ʰˌΣ ˒ʰʾ˄ʶˍʰʽ ˈ˄ˍ˖ˌ ˄ʰ ʰˉˇˊˊʾˉˍˇˎ˄ ˍˇ ˃ˇ˄ˇˉˇ˂ʽˁˈ 
˃ˇ˄ˍʷ˂ˇΣ ˖ˋˍˈˋˇ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ˎʽˇʻʶˍˇˏ˄ ˍˇ ʶˉʽˋˍʹ˃ˇ˄ʽˁˈ ˃ˇ˄ˍʷ˂ˇ ˋʶ ˃ʶʴʰ˂ˏˍʶˊˇ 
ˉˇˋ̌̀ ˍˈ ʰˉˈ ˈΣˍʽ ʻʰ ˉʶˊʽ˃ʷ˄ʰ˃ʶΦ 

ʅ˔ʶˍʽˁʱ ˃ʶ ˍˇˎˌ ˉʶˊʽˇˊʽˋ˃ˇˏˌ ˍʹˌ ʷˊʶˎ˄ʱˌ ˃ʰˌ ˋʹ˃ʶʽ˗˄ˇˎ˃ʶ ˉ˖ˌ ˃ʽʰ 
˃ʶ˂ʷˍʹ ˉʶˊʾˉˍ˖ˋʹˌ ʶʾ˄ʰʽ ʵˏˋˁˇ˂ˇ ˄ʰ ʶˉʰ˄ʰ˂ʹ˒ʻʶʾ ˁʰʽ ʵʶ˄ ˉˊˇˋ˒ʷˊʶʽ ʰˊˁʶˍʱ 
ʵʶʵˇ˃ʷ˄ʰ ˉˊˇˌ ˍʹ˄ ˁʰˍʶˏʻˎ˄ˋʹ ˍʹˌ ʴʶ˄ʽˁʶˎˋʽ˃ˈˍʹˍʰˌΦ ʍˋˍˈˋˇΣ ʻʶ˖ˊˇˏ˃ʶ ˉ˖ˌ ʹ 
˃ʶ˂ʷˍʹ ˍ˖˄ ʰ˄ˍʽ˂ʺ˕ʶ˖˄ ˃ʰʻʹˍ˗˄ мм-мо ʶˍ˗˄ ʴʽʰ ˍˇ˄ ʹ˂ʶˁˍˊʽˋ˃ˈ ˉˇˎ ʶˉʽ˔ʶʽˊʺˋʰ˃ʶ 
ʰ˄ʷʵʶʽ˅ʶ ˋˍˇʽ˔ʶʾʰ ˉˇˎ ʶʾˍʶ ˋˎ˃˒˖˄ˇˏ˄ ˃ʶ ˍʰ ˋˎ˃ˉʶˊʱˋ˃ʰˍʰ ˉʰ˂ʰʽˈˍʶˊ˖˄ ʶˊʶˎ˄˗˄ 
ʶʾˍʶ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ʵʹ˃ʽˇˎˊʴˇˏ˄ ˍˇ˄ ˔˗ˊˇ ʴʽʰ ˍˊˇˉˇˉˇʽʺˋʶʽˌ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍˇ ˍʽ 
ʴ˄˖ˊʾʸˇˎ˃ʶ ʴʽʰ ˍʽˌ ʰ˄ˍʽ˂ʺ˕ʶʽˌ ˃ʰʻʹˍ˗˄ мм-мо ʶˍ˗˄ ʴʽʰ ʷ˄˄ˇʽʶˌ ˍˇˎ ʹ˂ʶˁˍˊʽˋ˃ˇˏ. 

ɰʽʲ˂ʽˇʴˊʰ˒ʾʰ 

ɵˈʴˁʸʰΣ ɰΦ όнллтύΦ ɶ ʲʽˇ˂ˇʴʽˁʺ ʴ˄˗ˋʹ ˋˍʹ˄ ˉʰʽʵʽˁʺ ʹ˂ʽˁʾʰ-ʽʵʷʶˌ ˍ˖˄ ˉʰʽʵʽ˗˄ ˁʰʽ ʵʽʵʰˁˍʽˁʷˌ 
ˉˊˇˋʶʴʴʾˋʶʽˌΦ ɾʶˍʰʾ˔˃ʽˇΦ 

ɼʰ˂ʰ˃ˉʱˁʰΣ ɾΦ-ɳΦ όнллсύΦ ɼʰˍʰʴˊʰ˒ʺ ˁʰʽ ʰ˄ʱ˂ˎˋʹ ʽʵʶ˗˄Σ ʰˉˈ˕ʶ˖˄ ˁʰʽ ʰ˄ˍʽ˂ʺ˕ʶ˖˄ ˍ˖˄ 
˃ʰʻʹˍ˗˄ ˍʹˌ ɴʵʶˋˋʰˌ-ʅˁˏʵˊʰˌ ʹ˂ʽˁʾʰˌ мм-мн ʶˍ˗˄ ʴʽʰ ˍˇ ʹ˂ʶˁˍˊʽˁˈ ˊʶˏ˃ʰ ˁʰʽ ˍˇ 
ʹ˂ʶˁˍˊʽˁˈ ˁˏˁ˂˖˃ʰ όɲʽˉ˂˖˃ʰˍʽˁʺ ɳˊʴʰˋʾʰύΦ ɳ˂˂ʹ˄ʽˁˈ ɮ˄ˇʽˁˍˈ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇΦ 
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ɼʰˊʰʴˁˇˏ˄ʹΣ ɳΦ όнлмсύΦ ɲʽʶˊʶˏ˄ʹˋʹ ˍ˖˄ ʶ˄ʰ˂˂ʰˁˍʽˁ˗˄ ʰ˄ˍʽ˂ʺ˕ʶ˖˄ ˍ˖˄ ˃ʰʻʹˍ˗˄ ʴˎ˃˄ʰˋʾˇˎ 
ˋ˔ʶˍʽˁʱ ˃ʶ ˍˇ ʹ˂ʶˁˍˊʽˁˈ ˊʶˏ˃ʰ ˁʰʽ ˍˇ ʰˉ˂ˈ ʹ˂ʶˁˍˊʽˁˈ ˁˏˁ˂˖˃ʰ όɲʽˉ˂˖˃ʰˍʽˁʺ ɳˊʴʰˋʾʰύΦ 
ɳ˂˂ʹ˄ʽˁˈ ɮ˄ˇʽˁˍˈ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇΦ 

ɼˇˎ˃ʰˊʱˌΣ ʃΦ όнллнύΦ ʁʵʹʴˈˌ ʴʽʰ ˍʹ˄ ˉʶʽˊʰ˃ʰˍʽˁʺ ʵʽʵʰˋˁʰ˂ʾʰ ˍʹˌ ʊˎˋʽˁʺˌΦ ʋˊʽˋˍˇʵˇˎ˂ʾʵʹΦ 
ʃ˂ʰˁʾˍˋʹΣ ɼΦ όнллуύΦ ɲʽʵʰˁˍʽˁʺ ˍ˖˄ ˒ˎˋʽˁ˗˄ ʶˉʽˋˍʹ˃˗˄ ˋˍʹ˄ ˉˊˇˋ˔ˇ˂ʽˁʺ ˁʰʽ ˉˊ˗ˍʹ ˋ˔ˇ˂ʽˁʺ 
ʹ˂ʽˁʾΦh ɳˁʵˈˋʶʽˌ ʃʰˍʱˁʹΦ 

ʄʰʲʱ˄ʹˌΣ ɼΦ όнлмсύΦ ɳʽˋʰʴ˖ʴʺ ˋˍʹ ʵʽʵʰˁˍʽˁʺ ˁʰʽ ˋˍʹ ʵʽʵʰˋˁʰ˂ʾʰ ˍ˖˄ ˒ˎˋʽˁ˗˄ ʶˉʽˋˍʹ˃˗˄. 
ɳˁʵˈˋʶʽˌ ɿʷ˖˄ ʆʶ˔˄ˇ˂ˇʴʽ˗˄Φ 

ʋʰ˂ˁʽʱΣ ɼΦ όнлмнύΦ ɲʽʵʱˋˁˇ˄ˍʰˌ ˒ˎˋʽˁʷˌ ʶˉʽˋˍʺ˃ʶˌΦ ɳˁʵˈˋʶʽˌ ʃʰˍʱˁʹΦ 
ʋʰˍʸʹ˄ʽˁʺˍʰΣ ɰΦΣ ϧ ʋˊʹˋˍʾʵˇˎΣ ɰΦ όнллмύΦ ʅʹ˃ʰˋʾʰ ˍʹˌ ʷˊʶˎ˄ʰˌ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʽˌ ʰ˄ˍʽ˂ʺ˕ʶʽˌ ˍ˖˄ 
˃ʰʻʹˍ˗˄Φ ʅˍˇ ɼΦ ɲʹ˃ˈˉˇˎ˂ˇˌ ϧ ɰΦ ʋʰˍʸʹ˄ʽˁʺˍʰ όɳˉʽ˃Φ), ɲʽʵʰˁˍʽˁʺ ˍ˖˄ ʊˎˋʽˁ˗˄ 
ɳˉʽˋˍʹ˃˗˄-ʆˈ˃ˇˌ ɮΩ (ˋ .̀ 51ςтпύΦ ɳ˂˂ʹ˄ʽˁˈ ɮ˄ˇʽˁˍˈ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇΦ 

ʋˊʹˋˍʾʵˇˎΣ ɰΦ όнллмύΦ ɶ˂ʶˁˍˊʽˋ˃ˈˌΦ ʅˍˇ ɼ. ɲʹ˃ˈˉˇˎ˂ˇˌ & ɰ. ʋʰˍʸʹ˄ʽˁʺˍʰ (ɳˉʽ˃.), ɲʽʵʰˁˍʽˁʺ 
ˍ˖˄ ʊˎˋʽˁ˗˄ ɳˉʽˋˍʹ˃˗˄-ʆˈ˃ˇˌ ɰΩ (ˋ .̀ 79ς104). ɳ˂˂ʹ˄ʽˁˈ ɮ˄ˇʽˁˍˈ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ. 
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ɳ˄ʽˋ˔ˏˇ˄ˍʰˌ ˍˇ˄ ʰˎˍˇ-ˉˊˇˋʵʽˇˊʽˋ˃ˈ ˃ʰʻʹˍ˗˄ 
ʵʹ˃ˇˍʽˁˇˏ ˋ˔ˇ˂ʶʾˇˎ ʰʴˊˇˍʽˁ˗˄ ˉʶˊʽˇ˔˗˄ ˖ˌ ˉˊˇˌ ˍʹ˄ 
ʶˉʽˋˍʺ˃ʹ  

ɮʽ˃ʽ˂ʾʰ ɾʽ˔ʰʹ˂ʾʵʹ, ɲʹ˃ʺˍˊʹˌ ʅˍʰˏˊˇˎ 

ʃʰʽʵʰʴ˖ʴʽˁˈ ʆ˃ʺ˃ʰ ɲʹ˃ˇˍʽˁʺˌ ɳˁˉʰʾʵʶˎˋʹˌΣ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɼˊʺˍʹˌ 

ʃʶˊʾ˂ʹ˕ʹ 

ʅˍˈ˔ˇˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʶˊʴʰˋʾʰˌ ʶʾ˄ʰʽ ˄ʰ ˃ʶ˂ʶˍʺˋʶʽ ˍˇ˄ ˍˊˈˉˇ ˉˇˎ ˇʽ ˃ʰʻʹˍʷˌ ʵʹ˃ˇˍʽˁˇˏ 
ˋ˔ˇ˂ʶʾˇˎ ʰʴˊˇˍʽˁ˗˄ ˉʶˊʽˇ˔˗˄ ʰˎˍˇ-ˉˊˇˋʵʽˇˊʾʸˇ˄ˍʰʽ ʰˉʷ˄ʰ˄ˍʽ ˋˍʹ˄ ʶˉʽˋˍʺ˃ʹ ˁʰʽ ˍʹ˄ 
ʶˉʾʵˊʰˋʹ ˉˇˎ ʷ˔ʶʽ ˋˍʹ˄ ʰ˄ˍʾ˂ʹ˕ʺ ˍˇˎˌ ʰˎˍʺ ʹ ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʺ ˍˇˎˌ ˃ʶ ʶˉʽˋˍʺ˃ˇ˄ʶˌΦ ʆʰ 
ʵʶʵˇ˃ʷ˄ʰ ˉˇˎ ˋˎ˂˂ʷ˔ʻʹˁʰ˄ ʰˉˈ но ˃ʰʻʹˍʷˌκˍˊʽʶˌ ɳ˘ ˁʰʽ ʅʆ˘ ɲʹ˃ˇˍʽˁˇˏ ʵʶʾ˔˄ˇˎ˄ ˈˍʽ ˇʽ 
˃ʰʻʹˍʷˌκˍˊʽʶˌ ʵʽʰʻʷˍˇˎ˄ ˋʹ˃ʰ˄ˍʽˁʱ ʰˉˇʻʷ˃ʰˍʰ ˍʶ˔˄ʽˁʺˌ ʴ˄˗ˋʹˌ ˃ʷˋ˖ ˍ˖˄ ʰʴˊˇˍʽˁ˗˄ 
ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄ ˋˍʽˌ ˇˉˇʾʶˌ ʶ˃ˉ˂ʷˁˇ˄ˍʰʽ, ˍʰ ˇˉˇʾʰ ˈ˃˖ˌ ˇʽ ʾʵʽˇʽ ʵʶ˄ ʰ˄ʰʴ˄˖ˊʾʸˇˎ˄ ˖ˌ 
ˋˎ˃ʲʰˍʱ ˃ʶ ˍʹ˄ ʶˉʽˋˍʺ˃ʹΦ ʍˋˍˈˋˇ, ʹ ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʺ ˍˇˎˌ ˃ʶ ʶˉʽˋˍʺ˃ˇ˄ʶˌ ˋʶ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰ 
ˋˎ˄ʰ˒ʺ ˃ʶ ˍʹ˄ ˁʰʻʹ˃ʶˊʽ˄ˈˍʹˍʱ ˍˇˎˌ ʰ˄ʷʵʶʽ˅ʶ ˍʹ˄ ʰ˅ʾʰ ʰˎˍʺˌ ˍʹˌ ʴ˄˗ˋʹˌ ˁʰʽ ˋˎ˄ʷʲʰ˂ʶ ˋˍʹ 
ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ˍʰˏˍʽˋʺˌ ˍˇˎˌ ˃ʶ ˍʹ˄ ʶˉʽˋˍʺ˃ʹΦ 
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Abstract 

¢ƘŜ ŀƛƳ ƻŦ ǘƘƛǎ ǇŀǇŜǊ ƛǎ ǘƻ ǎǘǳŘȅ ǊǳǊŀƭ ŀǊŜŀǎΩ ǇǊƛƳŀǊȅ ǎŎƘƻƻƭ ǎǘǳŘŜƴǘǎΩ ǎŜƭŦ-identification with 
science and the effect that their interaction with scientists has on their self-perception. Data 
collected from 23 fifth and sixth grade students show that students have significant technical 
knowledge funds through the agricultural activities in which they are involved which they 
ŘƻƴΩǘ ǊŜŎƻƎƴƛȊŜ ŀǎ ŎƻƳǇŀǘƛōƭŜ ǿƛǘƘ ǎŎƛŜƴŎŜΦ IƻǿŜǾŜǊΣ ǘƘŜƛǊ ƛƴǘŜǊŀŎǘƛƻƴ ǿƛǘƘ ǎŎƛŜƴǘƛǎǘǎ ƛƴ 
topics related to their daily lives highlighted the value of this knowledge and helped them to 
improve their identification with science. 

Keywords: science identity, rural students 
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ɳʽˋʰʴ˖ʴʺ 

ɶ ʶˉʽˋˍʺ˃ʹ ˁʰʽ ʹ ˍʶ˔˄ˇ˂ˇʴʾʰ ʶʾ˄ʰʽ ˉ˂ʷˇ˄ ʶ˄ˋ˖˃ʰˍ˖˃ʷ˄ʶˌ ˋˍʹ ˋˏʴ˔ˊˇ˄ʹ ˁˇʽ˄˖˄ʾʰ ˋʶ 
ˍʷˍˇʽˇ ʲʰʻ˃ˈ ˉˇˎ ʶʾ˄ʰʽ ʰˉʰˊʰʾˍʹˍˇΣ ʰˉˈ ˁˇʽ˄˖˄ʽˁʺˌ ˁʰʽ ˉˇ˂ʽˍʽˁʺˌ ˋˁˇˉʽʱˌΣ ʴʽʰ ˍˇˎˌ 
ˉˇ˂ʾˍʶˌ ˄ʰ ˁʰˍʷ˔ˇˎ˄ ʲʰˋʽˁʷˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʷˌ ʴ˄˗ˋʶʽˌ, ʰ˂˂ʱ ˁʰʽ ˄ʰ ʶʾ˄ʰʽ ˋʶ ʻʷˋʹ ˄ʰ 
˂ʰ˃ʲʱ˄ˇˎ˄ ʶ˄ʺ˃ʶˊʶˌ ʰˉˇ˒ʱˋʶʽˌ ˍˈˋˇ ʴʽʰ ˁʰʻʹ˃ʶˊʽ˄ʱ ˈˋˇ ˁʰʽ ʶˎˊˏˍʶˊʰ ˁˇʽ˄˖˄ʽˁʱ 
ʸʹˍʺ˃ʰˍʰΦ ɾʶ ʰˎˍˈ ˖ˌ ʵʶʵˇ˃ʷ˄ˇΣ ʹ ʽˋˈˍʽ˃ʹ ˉˊˈˋʲʰˋʹ ˁʰʽ ʶ˃ˉ˂ˇˁʺ ˈ˂˖˄ ˍ˖˄ 
˃ʰʻʹˍ˗˄ όʰ˄ʶ˅ʰˊˍʺˍ˖ˌ ˒ˏ˂ˇˎΣ ˉˇ˂ʽˍʽˋ˃ʽˁˇˏ ʺ ˁˇʽ˄˖˄ʽˁˇˏ ˎˉˇʲʱʻˊˇˎύ ˃ʶ ˍʹ˄ 
ʶˉʽˋˍʺ˃ʹ ʰ˄ʱʴʶˍʰʽ ˋʶ ˁˊʾˋʽ˃ˇ ʸʺˍʹ˃ʰΦ ʍˋˍˈˋˇΣ ˇʽ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ʰˉˈ ˃ʹ ˁˎˊʾʰˊ˔ˇ 
ˉˇ˂ʽˍʽˋ˃ʽˁˈ ˁʰʽ ˔ʰ˃ʹ˂ˈ ˇʽˁˇ˄ˇ˃ʽˁˈ ˎˉˈʲʰʻˊˇ ˉʰˊʰʵˇˋʽʰˁʱ ˎˉˇʶˁˉˊˇˋ˖ˉˇˏ˄ˍʰʽ 
ˋˍˇˎˌ ˍˇ˃ʶʾˌ ˍʹˌ ʶˉʽˋˍʺ˃ʹˌ ˁʰʽ ˍʹˌ ˍʶ˔˄ˇ˂ˇʴʾʰˌ όaŎDŜŜ & .ŜƴǘƭŜȅΣ нлмтύΦ ɮˎˍʺ ʹ 
ˎˉˇʶˁˉˊˇˋ˗ˉʹˋʹ ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ ˍʹ˄ ʰˋˎ˃ʲʰˍˈˍʹˍʰ ˃ʶˍʰ˅ˏ ˍʹˌ ˁˇˎ˂ˍˇˏˊʰˌ όʵʹ˂ʰʵʺ 
ˍ˖˄ ˁʰ˄ˈ˄˖˄Σ ˍ˖˄ ʰ˅ʽ˗˄ ˁʰʽ ˍ˖˄ ˋˎ˃ʲʱˋʶ˖˄ύ ˍʹˌ ʶˉʽˋˍʺ˃ʹˌ ˁʰʽ ̱ ʹˌ ˁˇˎ˂ˍˇˏˊʰˌ ˍ˖˄ 
ˉˊˇʰ˄ʰ˒ʶˊʻʶʽˋ˗˄ ˇ˃ʱʵ˖˄ ό!ǊŎƘŜǊ et ŀƭΦΣ нлмлύ ˁʰʽ ʶˉʽʵˊʱ ʱ˃ʶˋʰ ˋˍʹ ʵˎ˄ʰˍˈˍʹˍʰ 
ʰ˄ʰʴ˄˗ˊʽˋʹˌ ˍ˖˄ ʽʵʾ˖˄ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ˖ˌ ʵˎ˄ʱ˃ʶʽ ʶˉʽˋˍʹ˃ˈ˄˖˄ ˁʰʽ ˍʹ˄ 
ˇʽˁˇʵˈ˃ʹˋʹ ˍʹˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ˍˇˎˌ ˍʰˎˍˈˍʹˍʰˌΦ ɶ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ˍʰˎˍˈˍʹˍʰ ʰ˒ˇˊʱ 
ˋˍˇ˄ ˍˊˈˉˇ ˃ʶ ˍˇ˄ ˇˉˇʾˇ ˇʽ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ˍˇˉˇʻʶˍˇˏ˄ˍʰʽ ʰˉʷ˄ʰ˄ˍʽ ˋˍʹ˄ ʶˉʽˋˍʺ˃ʹ 
ˁʰʽ ʵʽʰ˃ˇˊ˒˗˄ʶˍʰʽ ʰˉˈ ˍʽˌ ʶ˃ˉʶʽˊʾʶˌ ˁʰʽ ˍʽˌ ˁˇʽ˄˖˄ʽˁʷˌ ˍˇˎˌ ʰ˂˂ʹ˂ʶˉʽʵˊʱˋʶʽˌΦ 
ɼʰˍʱ ˍʹ˄ ˉˊˇˋʷʴʴʽˋʹ ˍ˖˄ /ŀǊƭƻƴŜ ϧ WƻƘƴǎƻƴ όнллтύ ʹ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ˍʰˎˍˈˍʹˍʰ 
ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍˊʶʽˌ ʵʽʰˋˍʱˋʶʽˌΥ ˍʹ˄ ʽˁʰ˄̍ ˍʹˍʰ ˉˇˎ ˉʶˊʽʴˊʱ˒ʶʽ ˍʹ˄ ʽˁʰ˄ˈˍʹˍʰ ˍˇˎ 
ʰˍˈ˃ˇˎ ˄ʰ ˁʰˍʰ˄ˇʶʾ ˍʽˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʷˌ ˉ˂ʹˊˇ˒ˇˊʾʶˌΣ ˍʹ˄ ʶˁʵʺ˂˖ˋʹ ˉˇˎ ˋ˔ʶˍʾʸʶˍʰʽ 
˃ʶ ˍʹ˄ ˁʰˍʱ˂˂ʹ˂ʹ ʶ˃ˉ˂ˇˁʺ ˍˇˎ ˋʶ ʶˉʽˋˍʹ˃ˇ˄ʽˁʷˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˁʰʽ ˍʹ˄ 
ʰ˄ʰʴ˄˗ˊʽˋʹ ˉˇˎ ʰ˄ʰ˒ʷˊʶˍʰʽ ˋˍʹ ʴ˄˗˃ʹ ˁʱˉˇʽˇˎ ʴʽʰ ˍˇ˄ ʶʰˎˍˈ ˍˇˎ ˖ˌ ζʵˎ˄ʱ˃ʶʽ 
ʶˉʽˋˍʺ˃ˇ˄ʰη ˁʰʽ ˋˍˇ˄ ˍˊˈˉˇ ˉˇˎ ˇʽ ʱ˂˂ˇʽ ˍˇ˄ ʰ˄ʰʴ˄˖ˊʾʸˇˎ˄ ˖ˌ ˍʷˍˇʽˇΦ 

ʅˏ˃˒˖˄ʰ ˃ʶ ˍˇ ʻʶ˖ˊʹˍʽˁˈ ˉ˂ʰʾˋʽˇ ˍʹˌ ʵʽʷ˂ʶˎˋʹˌ ˉˇ˂ʽˍʽˋ˃ʽˁ˗˄ ˋˎ˄ˈˊ˖˄ 
(cultural boundary crossing) (!ƛƪŜƴƘŜŀŘΣ нллмύ ʰˎˍʺ ʹ ʰˋˎ˃ʲʰˍˈˍʹˍʰ ˃ʶˍʰ˅ˏ ˍ˖˄ 
ʵˏˇ ˉˇ˂ʽˍʽˋ˃ʽˁ˗˄ ˉ˂ʰʽˋʾ˖˄ ˎ˕˗˄ʶʽ ˋˏ˄ˇˊʰ ˍʰ ˇˉˇʾʰ ˇʽ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ˁʰ˂ˇˏ˄ˍʰʽ 
˄ʰ ʵʽʷ˂ʻˇˎ˄, ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ʶʾ˄ʰʽ ˋʶ ʻʷˋʹ ˄ʰ ʶ˃ˉ˂ʰˁˇˏ˄ ˃ʶ ʶˉʽˋˍʹ˃ˇ˄ʽˁʷˌ 
ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˁʰʽ ˄ʰ ˇʽˁˇʵˇ˃ʺˋˇˎ˄ ˍʹ˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ˍˇˎˌ ˍʰˎˍˈˍʹˍʰΦ ʍˋˍˈˋˇΣ ˍˇ 
ʴʶʴˇ˄ˈˌ ˈˍʽ ʷ˄ʰ ˍˇˉʽˁˈ ˉˇ˂ʽˍʽˋ˃ʽˁˈ ˉ˂ʰʾˋʽˇ ˃ˉˇˊʶʾ ˄ʰ ʵʽʰ˒ʷˊʶʽ ʰˉˈ ʰˎˍˈ ˍʹˌ 
ʶˉʽˋˍʺ˃ʹˌ ʺ ˍʹˌ ˋ˔ˇ˂ʽˁʺˌ ʶˉʽˋˍʺ˃ʹˌ, ʵʶ˄ ˋʹ˃ʰʾ˄ʶʽ ˈˍʽ ˍˇ ˉ˂ʰʾˋʽˇ ʰˎˍˈ ˋˍʶˊʶʾˍʰʽ 
ˉˈˊ˖˄ ʴ˄˗ˋʶ˖˄ ˉˇˎ ˃ˉˇˊˇˏ˄ ˄ʰ ˒ʰ˄ˇˏ˄ ˉˇ˂ˏˍʽ˃ˇʽ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍʹˌ ˁˇˎ˂ˍˇˏˊʰˌ 
ˍʹˌ ʶˉʽˋˍʺ˃ʹˌΦ ɳˋˍʽʱʸˇ˄ˍʰˌ ʶʽʵʽˁˈˍʶˊʰ ˋˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˍ˖˄ ʰʴˊˇˍʽˁ˗˄ ˉʶˊʽˇ˔˗˄Σ 
ʶˊʶˎ˄ʹˍʷˌ ˎˉˇʴˊʰ˃˃ʾʸˇˎ˄ ˍˇ ʴʶʴˇ˄ˈˌ ˈˍʽ ˉˇ˂˂ʱ ˋˍˇʽ˔ʶʾʰ ˍʹˌ ˍˇˉʽˁʺˌ ʰʴˊˇˍʽˁʺˌ 
ʴ˄˗ˋʹˌ ˃ˉˇˊˇˏ˄ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄ ˖ˌ ˁʶ˒ʱ˂ʰʽʰ ʴʽʰ ˍʹ˄ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʶˊʹ 
ʶˁˉʰʾʵʶˎˋʹ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ̀ ˍʽˌ ʊˎˋʽˁʷˌ ɳˉʽˋˍʺ˃ʶˌ ό!ǾŜǊȅΣ нлмоύΦ 

ɳˉˇ˃ʷ˄˖ˌΣ ʵʶʵˇ˃ʷ˄ʹˌ ˍʹˌ ʰ˄ʱʴˁʹˌ ʶ˄ʾˋ˔ˎˋʹˌ ˍʹˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ˍʰˎˍˈˍʹˍʰˌ 
ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ʰʴˊˇˍʽˁ˗˄ ˉʶˊʽˇ˔˗˄ ˁʰʽ ˂ʰ˃ʲʱ˄ˇ˄ˍʰˌ ˎˉˈ˕ʽ˄ ˉˊˇʹʴˇˏ˃ʶ˄ʶˌ 
ʷˊʶˎ˄ʶˌ ˉˇˎ ʰ˅ʽˇˉˇʽˇˏ˄ ʶˉʽˋˍʺ˃ˇ˄ʶˌ ˖ˌ ˃ˇ˄ˍʷ˂ʰ ˊˈ˂˖˄ ʴʽʰ ˍˇ˄ ˋˁˇˉˈ ʰˎˍˈ 
(Kenneth Jones & IƛǘŜΣ нлнлύΣ ʹ ˉʰˊˇˏˋʰ ʶˊʴʰˋʾʰ ˃ʶ˂ʶˍʱ ˍˇ˄ ˍˊˈˉˇ ˉˇˎ ˇʽ 
˃ʰʻʹˍʷˌκˍˊʽʶˌ ʵʹ˃ˇˍʽˁˇˏ ˋ˔ˇ˂ʶʾˇˎ ʰʴˊˇˍʽˁ˗˄ ˉʶˊʽˇ˔˗˄ ʰˎˍˇ-ˉˊˇˋʵʽˇˊʾʸˇ˄ˍʰʽ ˖ˌ 
ˉˊˇˌ ˍʹ˄ ʶˉʽˋˍʺ˃ʹ ˁʰʽ ʵʽʶˊʶˎ˄ʱ ˍʹ ʵˎ˄ʰˍˈˍʹˍʰ ˉˇˎ ʷ˔ʶʽ ʹ ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹ ˍ˖˄ 
˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ˃ʶ ʶˉʽˋˍʺ˃ˇ˄ʶˌΣ ˋʶ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ʰʴˊˇˍʽˁʺ ˍˇˎˌ 
ˁʰʻʹ˃ʶˊʽ˄ˈˍʹˍʰΣ ˖ˌ ˃ʷˋˇ ʶ˄ʾˋ˔ˎˋʹˌ ˉˍˎ˔˗˄ ˍʹˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ˍˇˎˌ ˍʰˎˍˈˍʹˍʰˌΦ ʅʶ 
ʰˎˍˈ ˍˇ ˉ˂ʰʾˋʽˇ ˍʰ ʶˊʶˎ˄ʹˍʽˁʱ ʶˊ˖ˍʺ˃ʰˍʰ ˉˇˎ ˁʰʻˇʵʹʴˇˏ˄ ˍʹ˄ ʷˊʶˎ˄ʱ ˃ʰˌ ʶʾ˄ʰʽΥ 
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όƛύ ɾʶ ˉˇʽˇ˄ ˍˊˈˉˇ ʶ˅ʶ˂ʾˋˋˇ˄ˍʰʽ ˇʽ ʰ˄ˍʽ˂ʺ˕ʶʽˌ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ɹ ʽʰ ˍʹ˄ ʶˉʽˋˍʺ˃ʹ 
ˁʰʽ ˍˇˎˌ ʶˉʽˋˍʺ˃ˇ˄ʶˌ ˃ʷˋʰ ʰˉˈ ˍʹ˄ ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹ ˃ʰʸʾ ˍˇˎˌΤ όƛƛύ ɾʶ ˉˇʽˇ˄ ˍˊˈˉˇ 
ʶ˅ʶ˂ʾˋˋʶˍʰʽ ˇ ʰˎˍˇ-ˉˊˇˋʵʽˇˊʽˋ˃ˈˌ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ʰˉʷ˄ʰ˄ˍʽ ˋˍʹ˄ ʶˉʽˋˍʺ˃ʹ 
˃ʷˋʰ ʰˉˈ ˍʹ˄ ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʺ ˍˇˎˌ ˃ʶ ʶˉʽˋˍʺ˃ˇ˄ʶˌΤ 

ɾʶʻˇʵˇ˂ˇʴʾʰ 

ʃ˂ ʰʾˋʽˇ ʵʽʶ˅ʰʴ˖ʴʺˌ ˍʹˌ ʷˊʶˎ˄ʰˌ  

ɶ ˉʰˊˇˏˋʰ ʷˊʶˎ˄ʰ ʶ˃ˉʾˉˍʶʽ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍ˖˄ ʶʻ˄ˇʴˊʰ˒ʽˁ˗˄ ˃ʶ˂ʶˍ˗˄ ˉʶˊʾˉˍ˖ˋʹˌΦ ɶ 
˃ʶ˂ʷˍʹ ʷ˂ʰʲʶ ˔˗ˊʰ ˋʶ ˃ʾʰ ʹ˃ʽˇˊʶʽ˄ʺ ʰʴˊˇˍʽˁʺ ˉʶˊʽˇ˔ʺ ˍˇˎ ʄʶʻˏ˃˄ˇˎΣ ˈˉˇˎ ʹ ˁˏˊʽh 
ʰˉʰˋ˔ˈ˂ʹˋʹ ˍ˖˄ ˁʰˍˇʾˁ˖˄ ʶʾ˄ʰʽ ʹ ˁˍʹ˄ˇˍˊˇ˒ʾʰΣ ʹ ʴʶ˖ˊʴʾʰ ˁʰʽ ʹ ˉʰˊʰʴ˖ʴʺ 
ˁˊʰˋʽˇˏΦ ʁʽ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ʰˉˈ ˃ʽˁˊʺ ʹ˂ʽˁʾʰ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˋˍʽˌ ʰʴˊˇˍʽˁʷˌ 
ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˍ˖˄ ʴˇ˄ʷ˖˄ ˍˇˎˌ ˉʰˊʱ˂˂ʹ˂ʰ ˃ʶ ˍʹ ˒ˇʾˍʹˋʺ ˍˇˎ ̩ˋˍˇ ˋ˔ˇ˂ʶʾˇΦ ɶ 
ˍˇˉʽˁʺ ˁˇˎ˂ˍˇˏˊʰ ʻʷ˂ʶʽ ˍʰ ʰʴˈˊʽʰ ˋˎ˄ʺʻ˖ˌ ˄ʰ ˋˎ˄ʶ˔ʾʸˇˎ˄ ˍʹ˄ ˇʽˁˇʴʶ˄ʶʽʰˁʺ 
ʰˉʰˋ˔ˈ˂ʹˋʹ ˁʰʽ ˍʰ ˁˇˊʾˍˋʽʰ ˄ʰ ˁʱ˄ˇˎ˄ ˇʽˁˇʴʷ˄ʶʽʰ ˋʶ ʰˊˁʶˍʱ ˃ʽˁˊˈˍʶˊʹ ʹ˂ʽˁʾʰ ʰˉˈ 
ʰˎˍʱ ˍ˖˄ ʰˋˍʽˁ˗˄ ˉʶˊʽˇ˔˗˄Φ ʁ ˄ˇ˃ˈˌ ʄʶʻˏ˃˄ˇˎ ʷ˔ʶʽ ˋʶ ʶʻ˄ʽˁˈ ʶˉʾˉʶʵˇ ˍʰ 
˃ʶʴʰ˂ˏˍʶˊʰ ˉˇˋˇˋˍʱ ˋ˔ˇ˂ʽˁʺˌ ʶʴˁʰˍʱ˂ʶʽ˕ʹˌ ˋˍˇ ɽˏˁʶʽˇ όɹɳʃΣ нлмфύΦ  

ʆˇ ʵʹ˃ˇˍʽˁˈ ˋ˔ˇ˂ʶʾˇ ˍʹˌ ˉʶˊʽˇ˔ʺˌΣ ˈˉˇˎ ˃ʾʰ ʶˁ ˍ˖˄ ʶˊʶˎ˄ʹˍ˗˄ ʶˊʴʰʸˈˍʰ˄ ˖ˌ 
ʵʰˋˁʱ˂ʰ ˋˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ˋ˔ˇ˂ʽˁʺˌ ˔ˊˇ˄ʽʱˌ нлнл-нлнмΣ ˒ʽ˂ˇ˅ʶ˄ʶʾ ˋˍˇ ˋˏ˄ˇ˂ˇ тл 
˃ʰʻʹˍʷˌκˍˊʽʶˌ ˉˊˇʶˊ˔ˈ˃ʶ˄ˇˎˌ ʰˉˈ мо ˁˇ˄ˍʽ˄ʱ ˔˖ˊʽʱΦ ʅˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ˋˍʹ˄ ʷˊʶˎ˄ʰ 
ʺˍʰ˄ но ˃ʰʻʹˍʷˌκˍˊʽʶˌ ̱ ʹˌ ɳ- ˁ ʰʽ ʅʆ˘ ̱ ʱ˅ʹˌ ʰˎˍˇˏ ˍˇˎ ʵʹ˃ˇˍʽˁˇˏ ˋ˔ˇ˂ʶʾˇˎΦ 

ʁʽ ʶˉʽˋˍʺ˃ˇ˄ʶˌ ˉˇˎ ʶˉʽ˂ʷ˔ʻʹˁʰ˄, ˗ˋˍʶ ˄ʰ ʰ˂˂ʹ˂ʶˉʽʵˊʱˋˇˎ˄ ˃ʰʸʾ ˍˇˎˌ ˇʽ 
˃ʰʻʹˍʷˌκˍˊʽʶˌΣ ʺˍʰ˄ ʷ˄ʰˌ ʲʽˇ˂ˈʴˇˌ ˃ʶˍʰʵʽʵʱˁˍˇˊʰˌ ʶˊʶˎ˄ʹˍʺˌ ˋˍˇ ʶˊʴʰˋˍʺˊʽˇ 
ʊˎˍʽˁ˗˄ ɰʽˇ˃ˇˊʾ˖˄ ˁʰʽ ɰʽˇˍʶ˔˄ˇ˂ˇʴʾʰˌ ˍˇˎ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ ˍʹˌ ʆƻǳǊǎ ˃ʶ 
ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˍʹ˄ ˇʽ˄ˇ˂ˇʴʾʰ ˁʰʽ ˍʹ˄ ʶˉʶ˅ʶˊʴʰˋʾʰ ˍ˖˄ ʰ˃ˉʶ˂ʽ˗˄ ˃ʶ ʲʽˇʵʽʶʴʷˊˍʶˌ ˁʰʽ 
˃ʾh ʴʶ˖ˉˈ˄ˇˌ ʶˊʶˎ˄ʺˍˊʽʰ ˁʰʽ ʵʽʵʱˋˁˇˎˋʰ ˋˍˇ ɱʶ˖ˉˇ˄ʽˁˈ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɮʻʹ˄˗˄ 
ˋˍˇ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˍʹˌ ʴʶ˖ˊʴʽˁʺˌ ˃ʹ˔ʰ˄ʽˁʺˌ ˁʰʽ ˍʹˌ ˃ʽˁˊˇʲʽˇ˂ˇʴʾʰˌ ʶʵʱ˒ˇˎˌΦ ʁʽ 
ʶˉʽˋˍʺ˃ˇ˄ʶˌ ʶʾ˔ʰ˄ ʶ˄ʹ˃ʶˊ˖ʻʶʾ ʴʽʰ ˍˇˎˌ ˋˁˇˉˇˏˌ ˍʹˌ ʷˊʶˎ˄ʰˌ ˁʰʻ˗ˌ ˁʰʽ ʴʽʰ ˍˇ 
ˎˉˈʲʰʻˊˇ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ˁʰʽ ˍˇˎˌ ʶʾ˔ʶ ʸʹˍʹʻʶʾ ˄ʰ ʶˍˇʽ˃ʱˋˇˎ˄ ˃ʽʰ ˋˏ˄ˍˇ˃ʹ 
ˉʰˊˇˎˋʾʰˋʹ ˍˇˎ ˉʶʵʾˇˎ ˍʹˌ ʷˊʶˎ˄ʱˌ ˍˇˎˌ ˃ʶ ʷ˃˒ʰˋʹ ˋˍʹ ˋˎ˄ʱ˒ʶʽʱ ˍˇˎ ˃ʶ ˍʹ˄ 
ˁʰʻʹ˃ʶˊʽ˄ˈˍʹˍʰ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄. 

ʆˇ ʶ˃ˉʶʽˊʽˁˈ ˋˁʷ˂ˇˌ ˍʹˌ ʷˊʶˎ˄ʰˌ ʰ˄ʰˉˍˏ˔ʻʹˁʶ ˋʶ ˍʷˋˋʶˊʽˌ ˒ʱˋʶʽˌ ˈˉ˖ˌ 
ʰˎˍʷˌ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋˍʹ˄ ɳʽˁˈ˄ʰ мΦ  

 

 
ɳʽˁˈ˄ʰ 3 ʊʱˋʶʽˌ ʶˊʶˎ˄ʹˍʽˁˇˏ ˋ˔ʶʵʽʰˋ˃ˇˏ 
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ɮˊ˔ʽˁʱΣ ˁʰˍʱ ˍʹ ˒ʱˋʹ ˍˇˎ ˉˊˇˋʰ˄ʰˍˇ˂ʽˋ˃ˇˏΣ ˍʷʻʹˁʶ ˋˍˇˎˌ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ˍˇ 
ʶˊ˗ˍʹ˃ʰ «ʃ˗ˌ ˃ˉˇˊˇˏ˃ʶ ˄ʰ ʲʶ˂ˍʽ˗ˋˇˎ˃ʶ ˍʹ˄ ʰʴˊˇˍʽˁʺ ˉʰˊʰʴ˖ʴʺ ˍʹˌ ˉʶˊʽˇ˔ʺˌ 
˃ʰˌΤη ˁʰʽ ˇʽ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ˁ˂ʺʻʹˁʰ˄ ˄ʰ ʰˉʶˎʻˎ˄ʻˇˏ˄ ˋˍʹ˄ ˍˇˉʽˁʺ ˁˇʽ˄˖˄ʾʰΣ 
ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ˋˎ˂˂ʷ˅ˇˎ˄ ˍʰ ˋ˔ʶˍʽˁʱ ˉˊˇʲ˂ʺ˃ʰˍʰ ˉˇˎ ʰ˄ˍʽ˃ʶˍ˖ˉʾʸʶʽ ʹ ˁˇʽ˄ˈˍʹˍʱ 
ˍˇˎˌ ˁʰʽ ˍʽˌ ʶˊ˖ˍʺˋʶʽˌ ˉˇˎ ʻʰ ʺʻʶ˂ʰ˄ ˄ʰ ˁʱ˄ˇˎ˄ ˋʶ ʷ˄ʰ˄ ʶʽʵʽˁˈΦ 

ʅˍʹ ˋˎ˄ʷ˔ʶʽʰ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ʵˏˇ ˍʹ˂ʶˋˎ˄ʰ˄ˍʺˋʶʽˌ ʵʽʱˊˁʶʽʰˌ фл 
˂ʶˉˍ˗˄ ˃ʶ ˍˇˎˌ ʶˉʽˋˍʺ˃ˇ˄ʶˌ ˇʽ ˇˉˇʾˇʽΣ ʷ˔ˇ˄ˍʰˌ ʶ˄ʹ˃ʶˊ˖ʻʶʾ ʴʽʰ ˍˇˎˌ ˋˍˈ˔ˇˎˌ ˍʹˌ 
ˍˊʷ˔ˇˎˋʰˌ ʷˊʶˎ˄ʰˌΣ ˁ˂ʺʻʹˁʰ˄ ˄ʰ ʶˍˇʽ˃ʱˋˇˎ˄ ˃ʽʰ ˋˏ˄ˍˇ˃ʹ ˉʰˊˇˎˋʾʰˋʹ ˍˇˎ 
ʶˊʶˎ˄ʹˍʽˁˇˏ ˍˇˎˌ ˉʶʵʾˇˎ ˃ʶ ʷ˃˒ʰˋʹ ˋˍʹ ˔ˊʹˋʽ˃ˈˍʹˍʱ ˍˇˎ ˋˍʹ ʴʶ˖ˊʴʽˁʺ ˉʰˊʰʴ˖ʴʺΦ 
ʁʽ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ʶʾ˔ʰ˄ ʶˉʾˋʹˌ ˍʹ˄ ʶˎˁʰʽˊʾʰ ˄ʰ ˍˇˎˌ ˊ˖ˍʺˋˇˎ˄ ʴʽʰ ˉʽʻʰ˄ʷˌ ˂ˏˋʶʽˌ 
ˋˍʰ ˉˊˇʲ˂ʺ˃ʰˍʰ ˍʹˌ ˁˇʽ˄ˈˍʹˍʱˌ ˍˇˎˌ ˁʰʻ˗ˌ ˁʰʽ ʴʽʰ ˉʽˇ ˉˊˇˋ˖ˉʽˁʷˌ ˁʰʽ ˁˇʽ˄˖˄ʽˁʷˌ 
ˉˍˎ˔ʷˌ ˍʹˌ ˁʰʻʹ˃ʶˊʽ˄ˈˍʹˍʱˌ ˍˇˎˌ ˖ˌ ʶˉʽˋˍʹ˃ˈ˄˖˄. 

ʅˍʹ ˋˎ˄ʷ˔ʶʽʰΣ ˇʽ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ˁʰʻˇʵʹʴʺʻʹˁʰ˄ ˋʶ ʵʽʰʵʽˁˍˎʰˁʷˌ 
ʰ˄ʰʸʹˍʺˋʶʽˌ όʽˋˍˇʶ˅ʶˊʶˎ˄ʺˋʶʽˌύ ˋʶ ʰ˄ʰʸʺˍʹˋʹ ˉʶˊʽˋˋˈˍʶˊ˖˄ ˉ˂ʹˊˇ˒ˇˊʽ˗˄ ʴʽʰ ˍʰ 
ʸʹˍʺ˃ʰˍʰ ˉˇˎ ˍʷʻʹˁʰ˄ ˁʰˍʱ ˍʽˌ ˋˎʸʹˍʺˋʶʽˌ ˃ʶ ˍˇˎˌ ʶˉʽˋˍʺ˃ˇ˄ʶˌ ˁʰʽ ˍʰ ʶˎˊʺ˃ʰˍʱ 
ˍˇˎˌ ˋˎʸʹˍʺʻʹˁʰ˄ ˁ ʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˉʷ˄ˍʶ пл˂ʶˉˍ˖˄ ʵʽʰʵʽˁˍˎʰˁ˗˄ ˋˎ˄ʰ˄ˍʺˋʶ˖˄Φ 

ʆʷ˂ˇˌΣ ˇʽ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ˃ˇʽˊʱˋˍʹˁʰ˄ ˃ʶ ˍʹ˄ ˍˇˉʽˁʺ ʰʴˊˇˍʽˁʺ ˍˇˎˌ ˁˇʽ˄ˈˍʹˍʰ 
ˍ hʶˎˊʺ˃ʰˍʰ ˍʹˌ ʷˊʶˎ˄ʱˌ ˍˇˎˌ ˁʰʽ ʲʰˋʽˁʱ ˋˍˇʽ˔ʶʾʰ ˍʹˌ ˋˎʸʺˍʹˋʺˌ ˍˇˎˌ ˃ʶ ˍˇˎˌ 
ʶˉʽˋˍʺ˃ˇ˄ʶˌ ˃ʷˋ˖ ʰ˒ʽˋ˗˄ ˁʰʽ ˃ʽʰˌ ʵʽʰʵʽˁˍˎʰˁʺˌ ʶˁʵʺ˂˖ˋʹˌ, ˈˉˇˎ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ 
˃ʰʻʹˍʷˌκˍˊʽʶˌΣ ˇʽ ˇʽˁˇʴʷ˄ʶʽʷˌ ˍˇˎˌ ˁʰʽ ˃ʷ˂ʹ ˍʹˌ ˍˇˉʽˁʺˌ ʰˊ˔ʺˌΦ 

ʅˎ˂˂ˇʴʺ ˁʰʽ ʰ˄ʱ˂ˎˋʹ ʵʶʵˇ˃ʷ˄˖˄ 

ɱʽʰ ˍˇˎˌ ˋˁˇˉˇˏˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ˃ʶ˂ʷˍʹˌΣ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˃ʽʰ ˉˇ˂ˎʵʽʱˋˍʰˍʹ 
ˋˎ˂˂ˇʴʺ ʵʶʵˇ˃ʷ˄˖˄ ˃ʶ ˔ˊʺˋʹ ʵʽʰ˒ˇˊʶˍʽˁ˗˄ ˃ʶʻˈʵ˖˄ ˋˎ˂˂ˇʴʺˌ, ˉˇˎ ˋˎ˃ʲʱ˂˂ˇˎ˄ 
ˋˍʹ˄ ˉ˂ʹˊʷˋˍʶˊʹ ˁʰˍʰ˄ˈʹˋʹ ˍˇˎ ʰˎˍˇˉˊˇˋʵʽˇˊʽˋ˃ˇˏ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ˉˊˇˌ ˍʹ˄ 
ʶˉʽˋˍʺ˃ʹ ˁʰʻ˗ˌ ˁʰʽ ˋʶ ˃ʶʴʰ˂ˏˍʶˊʹ ʶʴˁˎˊˈˍʹˍʰ ˁʰʽ ʰ˅ʽˇˉʽˋˍʾʰ ˍ˖˄ ʶˎˊʹ˃ʱˍ˖˄ ˍʹˌ 
ʷˊʶˎ˄ʰˌΦ 

ɮˊ˔ʽˁʱΣ ˇʽ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ˁ˂ʺʻʹˁʰ˄ ˄ʰ ˋ˔ʶʵʽʱˋˇˎ˄ ʷ˄ʰ˄ ʶˉʽˋˍʺ˃ˇ˄ʰΦ ɴˉʶʽˍʰ 
ʵˈʻʹˁʰ˄ ˋˍˇˎˌκˋˍʽˌ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ˒˖ˍˇʴˊʰ˒ʽˁʷˌ ˃ʹ˔ʰ˄ʷˌ ˃ʽʰˌ ˔ˊʺˋʹˌ ˁʰʽ ˍˇˎˌ 
ʸʹˍʺʻʹˁʶ ˄ʰ ˒˖ˍˇʴˊʰ˒ʾˋˇˎ˄ ˇˍʽʵʺˉˇˍʶ ʻʶ˖ˊˇˏˋʰ˄ ˈˍʽ ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ ˍʹ˄ ʶˉʽˋˍʺ˃ʹ 
ʰˉˈ ˍʹ˄ ˁʰʻʹ˃ʶˊʽ˄ʺ ˍˇˎˌ ʸ˖ʺΦ 

ʅʶ ʶˉˈ˃ʶ˄ʹ ˒ʱˋʹΣ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ˋˎ˄ʶ˄ˍʶˏ˅ʶʽˌ ˋʶ ˇ˃ʱʵʶˌ н-о ʰˍˈ˃˖˄ 
ˎˉˇʲˇʹʻˇˏ˃ʶ˄ʶˌ ʰˉˈ ˍʰ ˋ˔ʷʵʽʰ ˁʰʽ ˍʽˌ ˒˖ˍˇʴˊʰ˒ʾʶˌ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ˇʽ ˇˉˇʾʶˌ 
˃ʰˌ ʶˉʷˍˊʶ˕ʰ˄ όƛύ ˄ʰ ʵʽʶˎˁˊʽ˄ʾˋˇˎ˃ʶ ˂ʶˉˍˇ˃ʷˊʶʽʶˌ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʰ ˋ˔ʷʵʽʰ ˍ˖˄ 
˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ˁʰʽ ˃ʶ ˍʽˌ ʰ˄ˍʾˋˍˇʽ˔ʶˌ ʰ˄ˍʽ˂ʺ˕ʶʽˌ ˍˇˎˌ ʴʽʰ ˍˇˎˌ ʶˉʽˋˍʺ˃ˇ˄ʶˌ ˁʰʽ ˍʹ˄ 
ʶˉʽˋˍʺ˃ʹ, όƛƛύ ˄ʰ ʶ˃ʲʰʻˏ˄ˇˎ˃ʶ ˋˍˇ ˄ʲʰʻ˃ˈ ˍʰˏˍʽˋʺˌ ˍˇˎˌ ˃ʶ ˍʹ˄ ʶʽˁˈ˄ʰ ˉˇˎ ʷ˔ˇˎ˄ 
ʴʽʰ ˍʹ˄ ʶˉʽˋˍʺ˃ʹ ˁʰʽ ˍˇˎˌ ʶˉʽˋˍʺ˃ˇ˄ʶˌ ˁʰʽ ˋˍˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˍˇˎˌ ˄ʰ ʰˁˇ˂ˇˎʻʺˋˇˎ˄ 
ʷ˄ʰ ʶˉʱʴʴʶ˂˃ʰ ˉˇˎ ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ ˍʹ˄ ʶˉʽˋˍʺ˃ʹ ˁʰʽ όiii) ˄ʰ ʁ̄ ʶ˅ʶˊʴʰˋˍˇˏ˃ʶ 
ˉʶˊʰʽˍʷˊ˖ ˍʹ˄ ʰ˄ˍʾ˂ʹ˕ʹ ˍʹˌ ˋˎ˃˃ʶˍˇ˔ʺˌ ˍˇˎˌ ˋʶ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ 
˃ʶ ˍʹ˄ ʶˉʽˋˍʺ˃ʹ ˋˍʹ˄ ˁʰʻʹ˃ʶˊʽ˄ʺ ˍˇˎˌ ʸ˖ʺΣ ˋˎʸʹˍ˗˄ˍʰˌ ˃ʶ ʰ˒ˇˊ˃ʺ ˍʽˌ 
˒˖ˍˇʴˊʰ˒ʾʶˌ ˉˇˎ ˍˊʱʲʹ˅ʰ˄ ˇʽ ʾʵʽˇʽ ˁʰʽ ʱ˂˂ʶˌ ʶʽˁˈ˄ʶˌ ˉˇˎ ʰ˒ˇˊˇˏˋʰ˄ ʴʶ˖ˊʴʽˁʷˌΣ 
ʴʰ˂ʰˁˍˇˁˇ˃ʽˁʷˌ ˁʰʽ ˇʽ˄ˇˉˇʽʹˍʽˁʷˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌΦ  

ɳˉʾˋʹˌΣ ˁʰˍʰʴˊʱ˒ʹˁʰ˄ ˇʽ ʵʽʰʵʽˁˍˎʰˁʷˌ ˋˎ˄ʰ˄ˍʺˋʶʽˌ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ˃ʶ 
ˍˇˎˌ ʶˉʽˋˍʺ˃ˇ˄ʶˌ, ʶ˄˗ ˃ʶˍʱ ˍʹ˄ ˇ˂ˇˁ˂ʺˊ˖ˋʹ ˍ˖˄ ˋˎ˄ʰ˄ˍʺˋʶ˖˄ 
ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ʶˁ ˄ʷˇˎ ˋˎ˄ʶ˄ˍʶˏ˅ʶʽˌ ˃ʶ ˍˇˎ̩κˍʽˌ ˃ʰʻʹˍʷˌκˍˊʽʶˌΣ ˗ˋˍʶ ˄ʰ 
ʰˉˇˍˎˉ˖ʻˇˏ˄ ˉʽʻʰ˄ʷˌ ˃ʶˍʰˍˇˉʾˋʶʽˌ ˋˍʽˌ ʰ˄ˍʽ˂ʺ˕ʶʽˌ ˍˇˎˌΦ ʃ˂ʹˊˇ˒ˇˊʾʶˌ ˋ˔ʶˍʽˁʱ ˃ʶ 



ʃʄɮɼʆɹɼɮ мнˇˎ ʅʇɿɳɲʄɹʁʇ ɳɿɳʊɳʆ   ʃʄʁʊʁʄɹɼɳʅ ɮɿɮɼʁɹɿʍʅɳɹʅ 

93 
 

ˍˇ ˉˊˇˋ˖ˉʽˁˈ ˁʰʽ ˇʽˁˇʴʶ˄ʶʽʰˁˈ ˍˇˎˌ ˎˉˈʲʰʻˊˇ ˋˎ˂˂ʷ˔ʻʹˁʰ˄ ˃ʷˋ˖ ˍʹˌ 
ˋˎ˃˃ʶˍˇ˔ʽˁʺˌ ˉʰˊʰˍʺˊʹˋʹˌ ˍʹˌ ʶˊʶˎ˄ʺˍˊʽʰˌ ˁʰʽ ˍ˖˄ ʰ˂˂ʹ˂ʶˉʽʵˊʱˋʶ˗˄ ˍʹˌ ˃ʶ ˍˇˎˌ 
ʴˇ˄ʶʾˌ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ̀ ˍʹ ʵʽʱˊˁʶʽʰ ˍˇˎ ˋ˔ˇ˂ʽˁˇˏ ʷˍˇˎˌΦ 

ɽˈʴ˖ ˍʹˌ ʵʽʶˊʶˎ˄ʹˍʽˁʺˌ ˒ˏˋʹˌ ˍʹˌ ʷˊʶˎ˄ʰˌΣ ʴʽʰ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ 
ʵʶʵˇ˃ʷ˄˖˄ ʰ˅ʽˇˉˇʽʺʻʹˁʰ˄ ˉˇʽˇˍʽˁʷˌ ˃ʷʻˇʵˇʽ ʰ˄ʱ˂ˎˋʹˌ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎΦ ɶ ʰ˄ʱ˂ˎˋʹ 
ʵʶʵˇ˃ʷ˄˖˄ ʲʰˋʾˋˍʹˁʶ ˋˍʹ˄ ʶ˄˄ˇʽˇ˂ˈʴʹˋʹ ˍʹˌ ˍʰˎˍˈˍʹˍʰˌ ˍʹˌ ʶˉʽˋˍʺ˃ʹˌ ˍ˖˄ 
Carlone ϧ WƻƘƴǎƻƴ όнллтύ ˁʰʻ˗ˌ ˁʰʽ ˋˍˇ ʻʶ˖ˊʹˍʽˁˈ ˃ˇ˄ˍʷ˂ˇ ˍʰˎˍˇˍʺˍ˖˄ {¢9a ˍ˖˄ 
Kang et al. (2019), ˋˏ˃˒˖˄ʰ ˃ʶ ˍˇ ˇˉˇʾˇ ˇʽ ˍʰˎˍˈˍʹˍʶˌ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ 
ʵʽʰ˃ˇˊ˒˗˄ˇ˄ˍʰʽ ˃ʷˋ˖ ˁʰˍʰˋˁʶˎ˗˄, ˈˉ˖ˌ ˍˇ ˉˊˇˋ˖ˉʽˁˈ ˁʰʽ ˇʽˁˇʴʶ˄ʶʽʰˁˈ ˍˇˎˌ 
ˎˉˈʲʰʻˊˇΣ ʹ ˋˎ˃˃ʶˍˇ˔ʺ ˍˇˎˌ ˋʶ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍʹ˄ ʶˉʽˋˍʺ˃ʹΣ 
ˇʽ ʰ˄ˍʽ˂ʺ˕ʶʽˌ ˍˇˎˌ ʴʽʰ ˍˇ˄ ʶʰˎˍˈ ˍˇˎˌΣ ˍʹ˄ ʶˉʽˋˍʺ˃ʹ ˁʰʽ ˍˇ ʷˊʴˇ ˍ˖˄ ʶˉʽˋˍʹ˃ˈ˄˖˄ 
ˁʰʽ ˍˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˍˇˎˌ ˄ʰ ʰˁˇ˂ˇˎʻʺˋˇˎ˄ ʷ˄ʰ ʶˉʱʴʴʶ˂˃ʰ ˉˇˎ ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ ˍʹ˄ 
ʶˉʽˋˍʺ˃ʹΦ 

ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ  

ʆʰ ʰˊ˔ʽˁʱ ˋ˔ʷʵʽʰ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ˁʰʽ ˇʽ ʶˉʰˁˈ˂ˇˎʻʶˌ ˋˎ˄ʶ˄ˍʶˏ˅ʶʽˌ 
ʰˉˇˁʱ˂ˎ˕ʰ˄ ˈˍʽ ˇʽ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ˍʹˊˇˏˋʰ˄ ˋˍʶˊʶˈˍˎˉʶˌ ʰ˄ˍʽ˂ʺ˕ʶʽˌ ʴʽʰ ˍˇˎˌ 
ʶˉʽˋˍʺ˃ˇ˄ʶˌΦ ʅˍʰ ˉʶˊʽˋˋˈˍʶˊʰ ʰˉˈ ˍʰ ˋ˔ʷʵʽʱ ˍˇˎˌΣ ˇʽ ʶˉʽˋˍʺ˃ˇ˄ʶˌ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰ˄ 
˖ˌ ˃ʶˋʺ˂ʽˁʶˌ ʱ˄ʵˊʶˌΣ ʶ˄ˍˈˌ ʶ˄ˈˌ ʶˊʴʰˋˍʹˊʾˇˎ ˃ʶ ˒ʽʱ˂ʶˌΣ ʵˇˁʽ˃ʰˋˍʽˁˇˏˌ ˋ˖˂ʺ˄ʶˌ 
ˁʰʽ ʲʽʲ˂ʾʰΣ ˁʰˍʱ ˁʰ˄ˈ˄ʰ ʶˊʴʰʸˈ˃ʶ˄ˇʽ ˃ˈ˄ˇʽ ˍˇˎˌΦ ɼʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍ˖˄ ʰˊ˔ʽˁ˗˄ 
ˋˎ˄ʶ˄ˍʶˏ˅ʶ˖˄ ʶ˃˒ʰ˄ʾˋˍʹˁʰ˄ ʰ˄ˍʽ˂ʺ˕ʶʽˌ ʴʽʰ ˍˇˎˌ ʶˉʽˋˍʺ˃ˇ˄ʶˌ ˖ˌ ˋʹ˃ʰ˄ˍʽˁ˗˄Σ 
ʰ˄ʰʴ˄˖ˊʽˋ˃ʷ˄˖˄ ʰ˂˂ʱ ˍʰˎˍˈ˔ˊˇ˄ʰ ˃ˇ˄ʰ˔ʽˁ˗˄ ʰˍˈ˃˖˄Σ ˔˖ˊʾˌ ˇʽˁˇʴʷ˄ʶʽʰΦ ʅˍˇ 
ˋʹ˃ʶʾˇ ʰˎˍˈ ˉˊʷˉʶʽ ˄ʰ ʰ˄ʰ˒ʶˊʻʶʾ ˈˍʽ ʹ ˃ˇ˄ʰ˔ʽˁʺ ʸ˖ʺΣ ʹ ˃ʹ ʰˉˈˁˍʹˋʹ ˉʰʽʵʽ˗˄ ˁʰʽ ʹ 
ʰˉˈˁ˂ʽˋʹ ʰˉˈ ˍʰ ˇʽˁˇʴʶ˄ʶʽʰˁʱ ˁʰʻʺˁˇ˄ˍʰ ʶʾ˄ʰʽ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˊʽʸʽˁʱ ʰ˄ˍʾʻʶˍʰ ˃ʶ 
ˍʽˌ ʰ˅ʾʶˌ ˍʹˌ ˍˇˉʽˁʺˌ ˁˇˎ˂ˍˇˏˊʰˌ ˁʰʽ ʰˉˇʵʽʵˈˍʰ˄ ˋʶ ʰˎˍʱ ʰˊ˄ʹˍʽˁʺ ˔ˊˇʽʱ ʰˉˈ ˍˇˎˌ 
ˋˎ˄ʶ˄ˍʶˎ˅ʽʰʸˈ˃ʶ˄ˇˎˌΦ ʆʰ ˍʶ˂ʽˁʱ ˋ˔ʷʵʽʰ ˁʰʽ ˇʽ ˋˎ˄ʶ˄ˍʶˏ˅ʶʽˌ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄, 
˃ʶˍʱ ˍʹ˄ ˇ˂ˇˁ˂ʺˊ˖ˋʹ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌΣ ʰˉˇˁʱ˂ˎ˕ʰ˄ ʷ˄ʰ˄ ˃ʶˍˊʽʰˋ˃ˈ ˍ˖˄ 
ˋˍʶˊʶˇˍˎˉʽˁ˗˄ ˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ ˍ˖˄ ʶˉʽˋˍʹ˃ˈ˄˖˄Φ ɳˉʽˉ˂ʷˇ˄Σ ʶ˄˗ ˇʽ ʶˉʽˋˍʺ˃ˇ˄ʶˌ 
ˋˎ˄ʷ˔ʽˋʰ˄ ˄ʰ ʻʶ˖ˊˇˏ˄ˍʰʽ ˉˊˈˋ˖ˉʰ ˁˏˊˇˎˌΣ ˉ˂ʷˇ˄ ˉʶˊʽʴˊʱ˒ˇ˄ˍʰ˄ ˖ˌ ˉʽˇ ˇʽˁʶʾʰ 
ˉˊˈˋ˖ˉʰ ˃ʶ ˁˇʽ˄ʱ ʶ˄ʵʽʰ˒ʷˊˇ˄ˍʰ ˁʰʽ ˁˇʽ˄˖˄ʽˁʺ ʸ˖ʺ ˈˉ˖ˌ ˁʰʽ ʹ ʵʽˁʺ ˍˇˎˌΦ 

ʂˋˇ˄ ʰ˒ˇˊʱ ˍˇ˄ ˍˊˈˉˇ ˉˇˎ ˇʽ ʾʵʽˇʽ ʰˎˍˇ-ˉˊˇˋʵʽˇˊʾʸˇ˄ˍʰ˄ ˖ˌ ˉˊˇˌ ˍʹ˄ 
ʶˉʽˋˍʺ˃ʹΣ ˇʽ ʰ˄ˍʽ˂ʺ˕ʶʽˌ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ˍʹˌ ˎˉʰʾʻˊˇˎ ʴʽʰ ˍʹ˄ ʽˁʰ˄ˈˍʹˍʱ ˍˇˎˌ 
ʵʶ˄ ʱ˂˂ʰ˅ʰ˄ ˋʹ˃ʰ˄ˍʽˁʱ ˁʰʽ ˋˎ˄ʷ˔ʽˋʰ˄ ˋˍʹ˄ ˉ˂ʶʽˇ˄ˈˍʹˍʱ ˍˇˎˌ ˄ʰ ˎˉˇʴˊʰ˃˃ʾʸˇˎ˄ ˍʹ 
ʵˎˋˁˇ˂ʾʰ ˁʰˍʰ˄ˈʹˋʹˌ ˍ˖˄ ˒ˎˋʽˁ˗˄ ʶ˄˄ˇʽ˗˄ ˁʰʽ ˄ʰ ʰˎˍˇ-˔ʰˊʰˁˍʹˊʾʸˇ˄ˍʰʽ ˔ʰ˃ʹ˂˗˄ 
ʰˁʰʵʹ˃ʰʿˁ˗˄ ʶˉʽʵˈˋʶ˖˄ ̀ ˍʰ ˃ʰʻʺ˃ʰˍʰ ʊˎˋʽˁ˗˄ ɳˉʽˋˍʹ˃˗˄Φ  

ɮˉˈ ˍʹ˄ ʱ˂˂ʹ ˉ˂ʶˎˊʱΣ ˇʽ ʰ˄ˍʽ˂ʺ˕ʶʽˌ ˍˇˎˌ ʰ˄ʰ˒ˇˊʽˁʱ ˃ʶ ˍʹ˄ ˍʰˎˍˇˍʽˁʺ ˉˍˎ˔ʺ 
ˍʹˌ ʁˁ ʵʺ˂˖ˋʹˌ ʺˍʰ˄ ʰˎˍʷˌ ˉˇˎ ʰ˄ʰˉˍˏ˔ʻʹˁʰ˄ ˉʶˊʽˋˋˈˍʶˊˇ ˃ʷˋ˖ ˍˇˎ 
ˉˊˇʴˊʱ˃˃ʰˍˇˌΦ ɳ˄˗ ˋˍʽˌ ʰˊ˔ʽˁʷˌ ˍˇˎˌ ˋˎ˄ʶ˄ˍʶˏ˅ʶʽˌ ʵʺ˂˖h˄˄  ˈˍʽ ʵʶ˄ ʶ˃ˉ˂ʷˁˇ˄ˍʰ˄ 
˃ʶ ʶˊʴʰˋʾʶˌ ˉˇˎ ʱˉˍˇ˄ˍʰ˄ ˍʹˌ ʶˉʽˋˍʺ˃ʹˌ ˋˍʹ˄ ˁʰʻʹ˃ʶˊʽ˄ʺ ˍˇˎˌ ʸ˖ʺΣ ˈˍʰ˄ ˍˇˎˌ 
ˉʰˊˇˎˋʽʱˋˍʹˁʰ˄ ˒˖ˍˇʴˊʰ˒ʾʶˌ ˉˇˎ ʰˉʶʽˁˇ˄ʾʸˇˎ˄ ʶˊʴʰˋʾʶˌ, ˈˉ˖ˌ ʹ ˉʰˊʰˋˁʶˎʺ 
ʴʽʰˇˎˊˍʽˇˏΣ ʹ ʰˉˈˋˍʰ˅ʹ ˊʰˁʺˌ ˁʰʽ ʹ ˉʰˊʰʴ˖ʴʺ ˁˊʰˋʽˇˏΣ ˃ˉˇˊˇˏˋʰ˄ ˄ʰ 
ˉʶˊʽʴˊʱ˕ˇˎ˄ ˍʽˌ ʵʽʰʵʽˁʰˋʾʶˌ ˋ˔ʶʵˈ˄ ˃ʶ ʰˊˁʶˍʺ ʰˁˊʾʲʶʽʰΣ ʰ˄ ˁʰʽ ˔˖ˊʾˌ ˁʰ˃ʾʰ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ʶ˅ʺʴʹˋʹ ʺ ˇˊˇ˂ˇʴʾʰΦ ɳˉʽˉ˂ʷˇ˄Σ ʰˊ˔ʽˁʱ ʵʶ˄ ʰ˄ʰʴ˄˗ˊʽˋʰ˄ ˈˍʽ ʰˎˍʷˌ ˇʽ 
ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ʻʰ ˃ˉˇˊˇˏˋʰ˄ ˄ʰ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˉˍˎ˔ʷˌ ˍʹˌ ʶˉʽˋˍʺ˃ʹˌΦ ɾʶˍʱ ˍʹ˄ 
ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʺ ˍˇˎˌ ˃ʶ ˍˇˎˌ ʶˉʽˋˍʺ˃ˇ˄ʶˌ ˁʰʽ ˍʹ˄ ʷˊʶˎ˄ʱ ˍˇˎˌ ˉʱ˄˖ ˋˍˇ ʻʷ˃ʰΣ ʹ 
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ˉ˂ʶʽˇ˕ʹ˒ʾʰ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ʰ˄ʰʴ˄˗ˊʽˋʶ ˉˍˎ˔ʷˌ ˍʹˌ ʴʶ˖ˊʴʽˁʺˌ ʶˊʴʰˋʾʰˌ ˍʹˌ 
ˁˇʽ˄ˈˍʹˍʱˌ ˍˇˎˌ ˖ˌ ˋˎ˄ʰ˒˗˄ ˃ʶ ˍʹ˄ ʶˉʽˋˍʺ˃ʹ ˁʰʽ ʰ˄ˍʾˋˍˊˇ˒ʰ ʰ˄ʰʴ˄˗ˊʽˋʰ˄ ˍʹ 
ʴʶ˖ˊʴʽˁʺ ʶˉʽˋˍʺ˃ʹ ˖ˌ ˋˎ˄ʰ˒ʺ ˁʰʽ ˔ˊʺˋʽ˃ʹ ʴʽʰ ˍʽˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˍʹˌ ˁˇʽ˄ˈˍʹˍʱˌ 
ˍˇˎˌΦ  

ʂ̀ ˇ˄ ʰ˒ˇˊʱ ˍʹ˄ όʰˎˍˇύʰ˄ʰʴ˄˗ˊʽˋʺ ˍˇˎˌ ˖ˌ ʵˎ˄ʱ˃ʶʽ ʶˉʽˋˍʹ˃ˈ˄˖˄Σ ʹ 
ˉ˂ʶʽˇ˄ˈˍʹˍʰ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ˃ʶˍʱ ˍˇ ˉˊˈʴˊʰ˃˃ʰ ˋˎ˄ʷ˔ʽˋʶ ˄ʰ ˃ʹ˄ 
ʰ˄ˍʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˍˇ˄ ʶʰˎˍˈ ˍˇˎˌ ˖ˌ ʰ˄ʺˁˇ˄ˍʶˌ ˋˍ̌˄ ζˁˈˋ˃ˇη ˍʹˌ ʶˉʽˋˍʺ˃ʹˌΦ 
ʍ̀ ˍˈˋˇ ˉʶˊʽˋˋˈˍʶˊˇʽ ʰˉˈ ˍˇˎˌ ˃ʽˋˇˏˌ ʵʺ˂˖ˋʰ˄ ˈˍʽ ʷ˄ʽ˖ʻʰ˄ ˈˍʽ ˍˇˎˌ ʰ˄ʰʴ˄˖ˊʾʸˇˎ˄ 
˖ˌ ˉʽʻʰ˄ˇˏˌ ˃ʶ˂˂ˇ˄ˍʽˁˇˏˌ ʶˉʽˋˍʺ˃ˇ˄ʶˌ ˇʽ ʴˇ˄ʶʾˌ ˍˇˎˌ ˃ʶˍʱ ˍʹ˄ ˁˇʽ˄ˇˉˇʾʹˋʹ ˍ˖˄ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ˂ˏˋʶ˖˄ ˋˍʰ ʰʴˊˇˍʽˁʱ ˉˊˇʲ˂ʺ˃ʰˍʰ ˍʹˌ ˁˇʽ˄ˈˍʹˍʰˌΣ ˖ˌ ʰˉˇˍʷ˂ʶˋ˃ʰ 
ˍʹˌ ˋˎʸʺˍʹˋʺˌ ˍˇˎˌ ˃ʶ ˍˇˎˌ ʶˉʽˋˍʺ˃ˇ˄ʶˌ ˁʰʽ ˍʹˌ ʰˎˍˈ˄ˇ˃ʹˌ ʷˊʶˎ˄ʰˌ ˉˇˎ 
ʵʽʶ˅ʺʴʰʴʰ˄ ʴʽʰ ˍʰ ʻʷ˃ʰˍʰ ʰˎˍʱΦ 

ʆʷ˂ˇˌΣ ʰ˄ʰ˒ˇˊʽˁʱ ˃ʶ ˍʽˌ ʶˉʰʴʴʶ˂˃ʰˍʽˁʷˌ ˍˇˎˌ ˒ʽ˂ˇʵˇ˅ʾʶˌΣ ˇʽ ˃ʰʻʹˍʷˌκˍˊʽʶˌ 
ˍʹˌ ˎˉʰʾʻˊˇˎ ʰ˄ ˁʰʽ ʻʶ˖ˊˇˏˋʰ˄ ˍʹ˄ ʶˉʽˋˍʺ˃ʹ ʶ˄ʵʽʰ˒ʷˊˇˎˋʰ ˁʰʽ ˋʹ˃ʰ˄ˍʽˁʺ ʴʽʰ ˍʹ˄ 
ˁˇʽ˄˖˄ʾʰ ʴʶ˄ʽˁˈˍʶˊʰΣ ˖ˋˍˈˋˇ ʰˊ˔ʽˁʱ ʵʶ˄ ˃ˉˇˊˇˏˋʰ˄ ˄ʰ ʶ˄ˍˇˉʾˋˇˎ˄ ˍʹ ˋʹ˃ʰˋʾʰ ˍʹˌ 
ʴʽʰ ʰˎˍˇˏˌ ˉˊˇˋ˖ˉʽˁʱΦ ɳˉʽˉ˂ʷˇ˄Σ ʹ ˋˎ˄ˍˊʽˉˍʽˁʺ ˉ˂ʶʽˇ˕ʹ˒ʾʰ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ 
ʵʺ˂˖ˋʰ˄ ˈˍʽ ʵʶ˄ ʻʰ ʺʻʶ˂ʰ˄ ˄ʰ ʰˁˇ˂ˇˎʻʺˋˇˎ˄ ʷ˄ʰ ʶˉʱʴʴʶ˂˃ʰ ˉˇˎ ˄ʰ ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ 
ˍʽˌ ʊˎˋʽˁʷˌ ɳˉʽˋˍʺ˃ʶˌΣ ˁʰʻ˗ˌ ʰˎˍˈ ʻʰ ˋʺ˃ʰʽ˄ʶ ˈˍʽ ʻʰ ʷˉˊʶˉʶ ˄ʰ ˃ʶ˂ʶˍˇˏ˄ 
ˋˎ˄ʶ˔˗ˌΣ ʰ˄ˍʾ ˄ʰ ʰˋ˔ˇ˂ˇˏ˄ˍʰʽ ˃ʶ ˍʰ ʵʽˁʱ ˍˇˎˌ ʶ˄ʵʽʰ˒ʷˊˇ˄ˍʰ ˁʰʽ ˄ʰ ʵʹ˃ʽˇˎˊʴʺˋˇˎ˄ 
ˇʽˁˇʴʷ˄ʶʽʰΦ ʍˋˍˈˋˇΣ ˃ʶˍʱ ˍʹ˄ ˇ˂ˇˁ˂ʺˊ˖ˋʹ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˉʶˊʽˋˋˈˍʶˊˇʽκʶˌ 
˃ʰʻʹˍʷˌκˍˊʽʶˌ ʱ́ ˔ʽˋʰ˄ ˄ʰ ʰ˄ˍʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˍʹ˄ ʶˉʽˋˍʺ˃ʹ ˖ˌ ˔ˊʺˋʽ˃ʹ ʴʽʰ ˍʹ˄ ˍˇˉʽˁʺ 
ˍˇˎˌ ˁˇʽ˄ˈˍʹˍʰ ˁʰʽ ʴʽʰ ˍʹ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ʰʴˊˇˍʽˁʺˌ ˉʰˊʰʴ˖ʴʺˌ ˍʹˌ ˉʶˊʽˇ˔ʺˌ ˍˇˎˌ ˁʰʽ 
ʻʶ˗ˊʹˋʰ˄ ˍʹ˄ ʶˉʰʴʴʶ˂˃ʰˍʽˁʺ ʶ˄ʰˋ˔ˈ˂ʹˋʹ ˃ʶ ˍʹ˄ ʶˉʽˋˍʺ˃ʹ ˖ˌ ˉʽˇ ˉʽʻʰ˄ˈ 
ʰˉˇˍʷ˂ʶˋ˃ʰ ʰˉˈ ˉˊʽ˄Φ 

ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ  

ʁʽ ʰˊ˔ʽˁʷˌ ʰ˄ˍʽ˂ʺ˕ʶʽˌ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ʰʴˊˇˍʽˁ˗˄ ˉʶˊʽˇ˔˗˄ ʴʽʰ ˍˇˎˌ 
ʶˉʽˋˍʺ˃ˇ˄ʶˌ ʺˍʰ˄  ˋˎ˄ʶˉʶʾˌ ˃ʶ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍ˖˄ ʰ˄ˍʾˋˍˇʽ˔˖˄ ˃ʶ˂ʶˍ˗˄ ˈˋˇ˄ 
ʰ˒ˇˊʱ ˍʹ˄ ʶ˃˒ʱ˄ʽˋʹ ˁʰʽ ˍˇ˄ ˍˊˈˉˇ ʸ˖ʺˌ ˍˇˎˌ όYŜƴƴŜǘƘ Jones & IƛǘŜΣ нлнлύ ˁʰʽ 
˃ˇʽˊʱʸˇ˄ˍʰ˄ ˉˇ˂ˏ ˂ʾʴʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˋˎ˃ʲʰˍʱ ˃ʶ ˍˇ˄ ˍˇˉʽˁˈ ˉˇ˂ʽˍʽˋ˃ˈ ˁʰʽ ˍʽˌ 
ʰ˅ʾʶˌ ˍˇˎˌΦ ʃʰˊʱ˂˂ʹ˂ʰ ˃ʷˋ˖ ˍʹˌ ˃ʰʻʹˍʶʾʰˌ ˋˍˇ ʶˉʱʴʴʶ˂˃ʰ ˍʹˌ ˇʽˁˇʴʷ˄ʶʽʱˌ ˍˇˎˌΣ ˇʽ 
˃ʰʻʹˍʷˌκˍˊʽʶˌ ʶʾ˔ʰ˄ ʰ˄ʰˉˍˏ˅ʶʽ ˃ʽʰ ˉˊʰˁˍʽˁʺ ˍʶ˔˄ˇʴ˄˖ˋʾʰ ʴʽʰ ˉˇ˂˂ʷˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʷˌ 
ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ, ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ ˔ˊʹˋʽ˃ʶˏˋʶʽ ˖ˌ ʷ˄ʰ ˉˇ˂ˏ ˔ˊʺˋʽ˃ˇ ˁʶ˒ʱ˂ʰʽˇ 
ʴ˄˗ˋʹˌ ʴʽʰ ˍʹ˄ ʶˁ˃ʱʻʹˋʹ ˍ˖˄ ʊˎˋʽˁ˗˄ ɳˉʽˋˍʹ˃˗˄Φ ʍˋˍˈˋˇΣ ˇʽ ʾʵʽˇʽ ʵʶ˄ 
ʰ˄ʰʴ˄˗ˊʽʸh ˄ ʰˎˍˈ ˍˇ ʶʾʵˇˌ ʴ˄˗ˋʹˌ ˖ˌ ˋˎ˃ʲʰˍˈ ˃ʶ ˍʹ˄ ʶˉʽˋˍʺ˃ʹ ʺ ˍʹ ˋ˔ˇ˂ʽˁʺ 
ʶˉʽˋˍʺ˃ʹΣ ˁʰˍʰ˂ʺʴˇ˄ˍʰˌ ˄ʰ ʰˎˍˇ-ˉˊˇˋʵʽˇˊʾʸˇ˄ˍʰʽ ˖ˌ «˅ʷ˄ˇʽ» ʰˉʷ˄ʰ˄ˍʾ ˍʹˌ 
ό!ǾǊŀŀƳƛŘƻǳΣ нлнлύΦ ʍˌ ʶˁ ˍˇˏˍˇˎΣ ʰ˄ʰʵʶʽˁ˄ˏʶˍʰʽ ʹ ʰ˅ʾʰ ˍʹˌ ʰ˄ʱˉˍˎ˅ʹˌ ʵʽʵʰˁˍʽˁ˗˄ 
ˉˊˇˋʶʴʴʾˋʶ˖˄ ˉˇˎ ˄ʰ ʶ˄ˋ˖˃ʰˍ˗˄ˇˎ˄ ˁʰʽ ˄ʰ ʵʾ˄ˇˎ˄ ʷ˃˒ʰˋʹ ˋʶ ʰˎˍˈ ˍˇ ʰˉˈʻʶ˃ʰ 
ʴ˄˗ˋʹˌ ό.ƻǊƎŜǊŘƛƴƎΣ нлмтύ ˁʰʽ ˄ʰ ˉʰˊˇˎˋʽʱʸˇˎ˄ ˋˍˇˎˌκˋˍʽˌ ˃ʰʻʹˍʷˌκˍˊʽʶˌ 
ʰʴˊˇˍʽˁ˗˄ ˉʶˊʽˇ˔˗˄ ˁʰˍʱ˂˂ʹ˂ʰ ˉˊˈˍˎˉʰ ʶˉʽˋˍʹ˃ˈ˄˖˄Σ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ˋˎ˃ʲʱ˂ˇˎ˄ 
ˋˍʹ ʲʶ˂ˍʾ˖ˋʹ ˍˇˎ ˍˊˈˉˇˎ ˃ʶ ˍˇ˄ ˇˉˇʾˇ ˍˇˉˇʻʶˍˇˏ˄ˍʰʽ ʰˉʷ˄ʰ˄ˍʽ ˋʶ ʰˎˍʺ ˁʰʽ 
ʰ˄ʰˉˍˏˋˋˇˎ˄ ˍʹ˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ˍˇˎˌ ˍʰˎˍˈˍʹˍʰ.  

ʅʶ ˃ʽʰ ˍʷˍˇʽʰ ˉˊˇˋˉʱʻʶʽʰΣ ˋˍʹ˄ ʷˊʶˎ˄ʱ ˃ʰˌ ʰ˅ʽˇˉˇʽʺˋʰ˃ʶ ʶˉʽˋˍʺ˃ˇ˄ʶˌ ˍ˖˄ 
ˇˉˇʾ˖˄ ˍʰ ʶˊʶˎ˄ʹˍʽˁʱ ʶ˄ʵʽʰ˒ʷˊˇ˄ˍʰ ʱˉˍˇ˄ˍʰ˄ ˉˍˎ˔˗˄ ˍʹˌ ʰʴˊˇˍʽˁʺˌ ʸ˖ʺˌ ˍ˖˄ 
˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ˉˇˎ ˂ʶʽˍˇˏˊʴʹˋʰ˄ ˖ˌ ˉˊˈˍˎˉʰ ˁʰʽ ʶ˃ˉ˂ʷ˅ʰ˃ʶ ˍˇˎˌκˍʽˌ 
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˃ʰʻʹˍʷˌκˍˊʽʶˌ ˋˍʹ˄ ʰ˄ʰʸʺˍʹˋʹ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ˂ˏˋʶ˖˄ ˋˍʰ ˉˊˇʲ˂ʺ˃ʰˍʰ ˍʹˌ 
ʰʴˊˇˍʽˁʺˌ ˍˇˎˌ ˁˇʽ˄ˈˍʹˍʰˌΦ ɮˉˈ ˍʰ ʶˎˊʺ˃ʰˍʱ ˃ ʰˌ ˉˊˇˁˏˉˍʶʽ ˈˍʽ όƛύ ʹ ʰ˅ʽˇˉˇʾʹˋʹ ˍʹˌ 
ʴ˄˗ˋʹˌ ʰˉˈ ˍˇ ˍˇˉʽˁˈ ˉ˂ʰʾˋʽˇ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍʹˌ ʶˉʽˋˍʺ˃ʹˌΣ όƛƛύ ʹ ʰˉˈʵʶʽ˅ʹ ˍʹˌ 
˔ˊʹˋʽ˃ˈˍʹˍʰˌ ˍʹˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ʴ˄˗ˋʹˌ ˋˍʹ˄ ʶˉʾ˂ˎˋʹ ˁʰʻʹ˃ʶˊʽ˄˗˄ ʰʴˊˇˍʽˁ˗˄ 
ˉˊˇʲ˂ʹ˃ʱˍ˖˄ ˁʰʽ όƛƛƛύ ˍʰ ʶʽʵʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍ˖˄ ʶˉʽˋˍʹ˃ˈ˄˖˄ ˉˇˎ ʷʵˊʰˋʰ˄ ˖ˌ 
ˍʰ ˉˊˈˍˎˉʰ ʶʾ˔ʰ˄ ʶˉʾʵˊʰˋʹ ˋˍˇ˄ ʰˎˍˇ-ˉˊˇˋʵʽˇˊʽˋ˃ˈ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ˍʹˌ 
ˎˉʰʾʻˊˇˎ ˖ˌ ˉˊˇˌ ˍʹ˄ ʶˉʽˋˍʺ˃ʹΦ ɳʽʵʽˁˈˍʶˊʰΣ ʰˎˍʱ ˍʰ ˋˍˇʽ˔ʶʾʰ ˋˎ˄ʷʲʰ˂ʰ˄ ˋˍˇ˄ 
ˉʶˊʽˇˊʽˋ˃ˈ ˍ˖˄ ˋˍʶˊʶˇˍˎˉʽˁ˗˄ ʰ˄ˍʽ˂ʺ˕ʶ˖˄ ˉˇˎ ʶʾ˔ʰ˄ ˇʽ ˃ʰʻʹˍʷˌκˍˊʽʶ ̩ʴʽʰ ˍʹ˄ 
ʶˉʽˋˍʺ˃ʹ ˁʰʽ ˍˇˎˌ ʶˉʽˋˍʺ˃ˇ˄ʶˌ ˁʰʽ ʷʵ˖ˋʰ˄ ʷ˃˒ʰˋʹ ˋˍʹ˄ ʰ˅ʾʰ ˍʹˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ 
ʴ˄˗ˋʹˌ ˋˍʹ˄ ˁʰʻʹ˃ʶˊʽ˄ʺ ʸ˖ʺ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄Σ ʲˇʹʻ˗˄ˍʰˌ ˃ʶ ʰˎˍˈ˄ ˍˇ˄ ˍˊˈˉˇ 
˄ʰ ʴʶ˒ˎˊ˖ʻˇˏ˄ ˍʰ ʵˏˇ ˒ʰʽ˄ˇ˃ʶ˄ʽˁʱ ʰˋˏ˃ʲʰˍʰ ˉ˂ʰʾˋʽʰ ˍʹˌ ˍˇˉʽˁʺˌ ˁˇˎ˂ˍˇˏˊʰˌ ˁʰʽ 
ʶˉʽˋˍʺ˃ʹˌ ˋˍʰΣ ˇˉˇʾʰ ̌̔  ˃ʰʻʹˍʷˌκˍˊʽʶˌ ˍʹˌ ˎˉʰʾʻˊˇˎ ˁʰ˂ˇˏ˄ˍʰʽ ˍʰˎˍˈ˔ˊˇ˄ʰ ˄ʰ 
ʰ˄ˍʰˉˇˁˊʽʻˇˏ˄. 

ɰʽʲ˂ʽˇʴˊʰ˒ʾʰ 

ɹ˄ˋˍʽˍˇˏˍˇ ɳˁˉʰʽʵʶˎˍʽˁʺˌ ʃˇ˂ʽˍʽˁʺˌΦ όнлмфύΦ H ˃ʰʻʹˍʽˁʺ ʵʽʰˊˊˇʺ ˋˍʹ˄ ʶ˂˂ʹ˄ʽˁʺ 
ˉˊ˖ˍˇʲʱʻ˃ʽʰ ˁʰʽ ʵʶˎˍʶˊˇʲʱʻ˃ʽʰ ʶˁˉʰʾʵʶˎˋʹΦ ɮ˄ʰˁˍʺʻʹˁʶ ʰˉˈΥ 
http:// www.iep.edu.gr/ images/ IEP/EPISTIMONIKI_YPIRESIA/Epist_Grafeia/ekthesi_diarro
is_2014-2017.pdf 
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Science Education, 85, 180-188. https://doi.org/10.1002/1098-
237X(200103)85:2<180::AID-SCE50>3.0.CO;2-1 

!ǊŎƘŜǊΣ [ΦΣ 5Ŝ²ƛǘǘΣ WΦΣ hǎōƻǊƴŜΣ WΦΣ 5ƛƭƭƻƴΣ WΦΣ ²ƛƭƭƛǎΣ .ΦΣ ϧ ²ƻƴƎΣ .Φ όнлмлύΦ ά5ƻƛƴƎέ ǎŎƛŜƴŎŜ 
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ɮ˄ˍʽ˂ʺ˕ʶʽˌ ˃ʰʻʹˍ˗˄ р-т ʶˍ˗˄ ˁʰʽ пʶˍ˗˄ ˒ˇʽˍʹˍ˗˄ ˍˇˎ 
ʆΦɳΦɮΦʃΦɶ. ɮʻʹ˄˗˄ ʴʽʰ ˍʹ ˋˎ˔˄ˈˍʹˍʰ ʶ˃˒ʱ˄ʽˋʹˌ ˍʹˌ 
ʅʶ˂ʺ˄ʹˌ ˋˍˇ˄ ˄ˎ˔ˍʶˊʽ˄ˈ ˇˎˊʰ˄ˈ 

ɮΦ ɿʽˁˇ˂ˇˉˇˏ˂ˇˎΣ ʅΦ ʊʾ˂ʹΣ ɾΦ ʊˇˏ˄ˍʰΣ ɹΦ ʅˍʰˊʱˁʹˌΣ ɿΦ ɮʵʱ˃ˇˎΣ ɲΦ 
ɮʵʰ˃ˇˉˇˏ˂ˇˎΣ ʋΦ ɮ˄ˍ˖˄ˇˉˇˏ˂ˇˎΣ ʅΦ ɰˇ˂ʰˁʱˁʹΣ ɿΦ ɲʹ˃ʹˍˊʾˇˎΣ ɿΦ 
ɲʹ˃ʹˍˊˇˉˇˏ˂ˇˎΣ ʅΦ ɼʰ˂ˇˉʺˍʰΣ ɰΦ ɼʰ˄ʶ˂ˇˉˇˏ˂ˇˎΣ ɳΦ ɼ˖˄ˋˍʰ˄ˍʱˊˇˎΣ 
ɿΦ ɼʱˉˍʸʽˇˎΣ ɰΦ ɼʰˊʰ˃ˉˇˏ˂ʹΣ ɮΦ ɼʰˍˋˇˊʾʵʰΣ ɾΦ ɾʶ˂ʽˋˋˈˉˇˎ˂ˇˌΣ ʋΦ 
ɾʶ˂ʽˋˋˈˉˇˎ˂ˇˌΣ ɼΦ ɾˉˇˎʴʽˇˏˊʹΣ ɹΦ ʃʰ˄ʰʴʽ˗ˍˇˎΣ ɸΦ  ʃʰ˄ˍʰʸʺΣ ɾΦ ʅΦ 
ʅʽʵʷˊʹΣ ɾΦ ɹΦ ʆʸʱ˃ˇˎΣ ɾΦ ʆˋʰˁʾˊʹΣ ʅΦ ʆˋ˗˄ʹΣ ɳΦ ʋˈ˃ˁˇ 

ɳʻ˄ʽˁˈ ϧ ɼʰˉˇʵʽˋˍˊʽʰˁˈ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɮʻʹ˄˗˄Σ ʅ˔ˇ˂ʺ ɳˉʽˋˍʹ˃˗˄ ˍʹˌ ɮʴ˖ʴʺˌ 

ʃʶˊʾ˂ʹ˕ʹ 

ʅˍʹ˄ ˉʰˊˇˏˋʰ ʷˊʶˎ˄ʰ ʵʽʶˊʶˎ˄˗˄ˍʰʽ ˇʽ ʰ˄ˍʽ˂ʺ˕ʶʽˌ ˃ʰʻʹˍ˗˄ р-т ʶˍ˗˄ ˁʰʽ пʶˍ˗˄ ˒ˇʽˍʹˍ˗˄ 
ˍˇˎ ʆΦɳΦɮΦʃΦɶ. ɮʻʹ˄˗˄ ʴʽʰ ˍʹ ˋˎ˔˄ˈˍʹˍʰ ʶ˃˒ʱ˄ʽˋʹˌ ˍʹˌ ʅʶ˂ʺ˄ʹˌ ˋˍˇ˄ ˄ˎ˔ˍʶˊʽ˄ˈ ˇˎˊʰ˄ˈΦ 
ɲʶʾʴ˃ʰ ˍʹˌ ʰˉˇˍʷ˂ʶˋʰ˄ мр ʱˍˇ˃ʰ ʰˉˈ ˁʱʻʶ ˉ˂ʹʻˎˋ˃ˈ, ʶ˄˗ ʴʽʰ ˍʹ ˋˎ˂˂ˇʴʺ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ 
ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ʹ˃ʽʵˇ˃ʹ˃ʷ˄ʶˌ ˋˎ˄ʶ˄ˍʶˏ˅ʶʽˌΦ ɮˉˈ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ʵʶʵˇ˃ʷ˄˖˄ ˉ́ ˇʷˁˎ˕ʶ 
ˉ˖ˌ ʹ ʱˉˇ˕ʹ ˈˍʽ ʹ ˉʰˊˇˎˋʾʰ ˍʹˌ ʅʶ˂ʺ˄ʹˌ ˋˍˇ˄ ˇˎˊʱ˄ʽˇ ʻˈ˂ˇ ʶʾ˄ʰʽ ʵʹ˂˖ˍʽˁʺ ˍʹˌ ˄ˏ˔ˍʰˌ 
ʶʾ˄ʰʽ ˍˈˋˇ ˁˊʰˍʰʽʱ, ˉˇˎ ʰˁˈ˃ʰ ˁʰʽ ʴ˄˗ˋʶʽˌ ʺ ˉʰˊʰˍʹˊʹˋʽʰˁʱ ʵʶʵˇ˃ʷ˄ʰ ˉˇˎ ʰ˄ˍʽʲʰʾ˄ˇˎ˄ 
ˋˍʹ˄ ʰ˄ˍʾ˂ʹ˕ʹ ʰˎˍʺΣ ʵʶ˄ ˍʹ˄ ʶˉʹˊʶʱʸˇˎ˄Φ   

ɽʷ˅ʶʽˌ ˁ˂ʶʽʵʽʱΥ ʵʽʵʰˁˍʽˁʺ ʰˋˍˊˇ˄ˇ˃ʾʰˌΣ ʶ˄ʰ˂˂ʰˁˍʽˁʷˌ ʰ˄ˍʽ˂ʺ˕ʶʽˌΣ ʅʶ˂ʺ˄ʹ ˋˍˇ˄ ˄ˎ˔ˍʶˊʽ˄ˈ 
ˇˎˊʰ˄ˈ  

Perceptions of 5-7 years old students and pre-service 
kindergarten teachers regarding the frequency of the 
Moon's appearance in the night sky 

A. Nikolopoulou, S. Fili, M. Founta, I. Starakis, N. Adamou, D. 
Adamopoulou, C. Antonopoulou, S. Volakaki, N. Dimitriou, N. 
Dimitropoulou, S. Kalopita, V. Kanelopoulou, E. Konstantarou, N. 
Kaptziou, V. Karampouli, A. Katsorida, M. Melissopoulos, C. 
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National & Kapodistrian University of Athens, School of Educational Sciences 

Abstract 

In the present research the perceptions of 5-7 years old students and senior year students 
from the department of Early Childhood Education of the University of Athens concerning 
the frequency of the Moon's appearance in the night sky are investigated. The sample 
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consisted of 15 people from each population. Semi-structured interviews were conducted to 
collect the data and revealed that the belief that the presence of the Moon in the celestial 
dome is indicative of the night is so strong, that even knowledge or observational data that 
contradict this perception, do not really affect it. 

Keywords: astronomy education, alternative conceptions, moon in the night sky 

ɳʽˋʰʴ˖ʴʺ   

ʆʰ ˍʶ˂ʶˎˍʰʾʰ пл ˔ˊˈ˄ʽʰ ʷ˔ʶʽ ʵʽʶ˅ʰ˔ʻʶʾ ˉ˂ʹʻ˗ˊʰ ʶˊʶˎ˄˗˄ ˋ˔ʶˍʽˁ˗˄ ˃ʶ ʰ˄ˍʽ˂ʺ˕ʶʽˌ 
˃ʰʻʹˍ˗˄ ˁʰʽ ʶ˄ʹ˂ʾˁ˖˄ ʴʽʰ ʵʽʱ˒ˇˊʰ ˒ʰʽ˄ˈ˃ʶ˄ʰ ɮˋˍˊˇ˄ˇ˃ʾʰˌ ό[Ŝƭƭƛƻǘ & Rollnick, 
2010).  ʁʽ ʻʶ˃ʰˍʽˁʷˌ ˉˇˎ ˁˎˊʽʰˊ˔ˇˏ˄ ˋˍʽˌ ʷˊʶˎ˄ʶˌ ʰˎˍʷˌ ʶʾ˄ʰʽ ʹ ɳ˄ ʰ˂˂ʰʴʺ ɾ̫ ˊʰˌ 
ˁʰʽ ɿˏ ˔ˍʰˌΣ ˇʽ ʊɦ ˋʶʽˌ ˍʹˌ ʅʶ˂ʺ˄ʹˌΣ ʹ ɳ˄ ʰ˂˂ʰʴʺ ˍ˖˄ ɳ̄ ˇ˔˗˄Σ ˍˇ ʅ̝ ʺ˃ʰ ˍʹˌ ɱʹˌ ˁ ʰʻ˗ˌ 
ˁʰʽ ˇʽ ʅ̝ ʶˍʽˁʷˌ ɼ̔ ˄ʺˋʶʽˌ ˍˇˎ ˋˎˋˍʺ˃ʰˍˇˌ  ɷ˂ʽˇˌ - ɱʹ - ʅʶ˂ʺ˄ʹ ό.ŀƛƭŜȅ & Slater, 2003). 

ɳˋˍʽʱʸˇ˄ˍʰˌ ˋˍʽˌ ʰ˄ˍʽ˂ʺ˕ʶʽˌ ʴʽʰ ˍʹ ˋˎ˔˄ˈˍʹˍʰ ʶ˃˒ʱ˄ʽˋʹˌ ˍʹˌ ʅʶ˂ʺ˄ʹˌ ˋˍˇ˄ 
˄ˎ˔ˍʶˊʽ˄ˈ ˇˎˊʰ˄ˈΣ ʰˎˍʷˌ ˒ʰʾ˄ʶˍʰʽ ˋˍʹ ˋˏʴ˔ˊˇ˄ʹ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ˄ʰ ʰ˄ʰʵʶʽˁ˄ˏˇ˄ˍʰʽ 
ʶ˃˃ʷˋ˖ˌ ˁʰˍʱ ˍʹ˄ ʰ˄ʾ˔˄ʶˎˋʹ ʽʵʶ˗˄ ʴʽʰ ˍˇ ˒ʰʽ˄ˈ˃ʶ˄ˇ ˍʹˌ ɳ˄ʰ˂˂ʰʴʺˌ ɾʷˊʰˌκɿˏ˔ˍʰˌ 
ˍˈˋˇ ˃ʰʻʹˍ˗˄  (Bakas & Mikropoulos, 2003̃ Baxter, 1989̃ Chiras & Valanides, 2008̃ 
Frède, нлмф˜ Klein, 1982̃  Samarapungavan et al., 1996̃ Schwarz et al., 2011̃ Sharp, 
мффф˜ Valanides et al., 2000̃ Vosniadou & Brewer, 1994;ύ ˈˋˇ ˁʰʽ ʶ˄ʹ˂ʾˁ˖˄ όAtwood 
& Atwood, 1995̃ Galperin & Raviolo, 2015̃  Mant, 1995̃ Parker & Heywood, 1998̃ 
Sadler, 1987̃ Trumper, 2006) ˁʰʻ˗ˌ ˁʰʽ ˁʰˍʱ ˍʹ˄ ʰ˄ʾ˔˄ʶˎˋʹ ʽʵʶ˗˄ ʴʽʰ ˍʹ ˒ʰʽ˄ˈ˃ʶ˄ʹ 
ˁʾ˄ʹˋʹ ˍʹˌ ʅʶ˂ʺ˄ʹˌ ˋˍˇ˄ ˇˎˊʱ˄ʽˇ ʻˈ˂ˇ ό{ǘŀǊŀƪƛǎ & Halkia, нлмлύΦ ɮˉˈ ʰˎˍʷˌ ˍʽˌ 
ʷˊʶˎ˄ʶˌ ˉˊˇˁˏˉˍʶʽ ˈˍʽ ˃ʰʻʹˍʷˌ ˁʰʽ ʶ˄ʺ˂ʽˁʶˌ ʶˁ˒ˊʱʸˇˎ˄ ˋʶ ˃ʶʴʱ˂ˇ ʲʰʻ˃ˈ ˍʹ˄ 
ʽˋ˔ˎˊʺ ˉʶˉˇʾʻʹˋʹ ˈˍʽ ʹ ʅʶ˂ʺ˄ʹ ʶʾ˄ʰʽ ˉʱ˄ˍʰ ˇˊʰˍʺ ˍʹ ˄ˏ˔ˍʰ ˋˍˇ˄ ˇˎˊʱ˄ʽˇ ʻˈ˂ˇΣ ʴʽʰ 
ʰˁʾ˄ʹˍˇ ˉʰˊʰˍʹˊʹˍʺ ˉʱ˄˖ ˋˍʹ ɱʹ, ˔˖ˊʾˌ ˖ˋˍˈˋˇ ˄ʰ ˉˊˇˋʵʽˇˊʾʸˇ˄ˍʰʽ ˂ʶˉˍˇ˃ʷˊʶʽʶˌ 
ʰˎˍʺˌ ˍʹˌ ˉʰˊˇˎˋʾʰˌ όˉΦ˔ ˋˎ˔˄ˈˍʹˍʰκˉʶˊʽˇʵʽˁˈˍʹˍʰ ʶ˃˒ʱ˄ʽˋʹˌ ˋʶ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ 
˔ˊˇ˄ʽˁˈ ˋˍʽʴ˃ʽˈˍˎˉˇ ˍʹˌ ˄ˏ˔ˍʰˌύΦ  

ɶ ˉʰˊˇˏˋʰ ʷˊʶˎ˄ʰ ʵʽʶˊʶˎ˄ʱ ˍʽˌ ʰ˄ˍʽ˂ʺ˕ʶʽˌ ˃ʰʻʹˍ˗˄ ˉˊˇˋ˔ˇ˂ʽˁʺˌκˉˊ˗ˍʹˌ 
ˋ˔ˇ˂ʽˁʺˌ ʹ˂ʽˁʾʰˌ ˁʰʽ пʶˍ˗˄ ˒ˇʽˍʹˍ˗˄ ˍˇˎ ʆΦɳΦɮΦʃΦɶ. ɮʻʹ˄˗˄ ʰ˄ʰ˒ˇˊʽˁʱ ˃ʶ ʰύ ˍʹ 
ˋˎ˔˄ˈˍʹˍʰ ʶ˃˒ʱ˄ʽˋʹˌ ˍʹˌ ʅʶ˂ʺ˄ʹˌ ˋˍˇ˄ ˇˎˊʱ˄ʽˇ ʻˈ˂ˇΣ ˋʶ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ ˋˍʽʴ˃ʽˈˍˎˉˇ 
ˍʹˌ ˄ˏ˔ˍʰˌ ʲύ ˍʹ˄ ˉʶˊʽˇʵʽˁˈˍʹˍʰ ʶ˃˒ʱ˄ʽˋʹˌ ˍʹˌ ˋˍˇ ʾʵʽˇ ˋʹ˃ʶʾˇ ˋˍˇ˄ ˇˎˊʱ˄ʽˇ ̒ ˈ˂ˇΦ 

ɾʶʻˇʵˇ˂ˇʴʾʰ  

ɶ ˉʰˊˇˏˋʰ ʷˊʶˎ˄ʰ ʷ˂ʰʲʶ ˔˗ˊʰ ˍʹ˄ ˉʶˊʾˇʵˇ ɿˇʶ˃ʲˊʾˇˎ нлнл - ɹʰ˄̌ ˎʰˊʾˇˎ нлнм ˋʶ 
ˋˎ˄ʻʺˁʶˌ ʶˁˍʶˍʰ˃ʷ˄˖˄ ˉʶˊʽˇˊʽˋ˃˗˄ ˋˍʹ˄ ˉˊˈˋʲʰˋʹ ʶˊʶˎ˄ʹˍ˗˄ ˋʶ ʶˁˉʰʽʵʶˎˍʽˁʷˌ 
˃ˇ˄ʱʵʶˌ ˈ˂˖˄ ˍ˖˄ ʲʰʻ˃ʾʵ˖˄Σ ˂ˈʴ˖ ˍ˖˄ ˋ˔ʶˍʽˁ˗˄ ˉˊ˖ˍˇˁˈ˂˂˖˄ ʴʽʰ ˍʹ˄ ˉˊˇˋˍʰˋʾʰ 
ˍˇˎ ˉ˂ʹʻˎˋ˃ˇˏ ʰˉˈ ˍˇ˄ COVID-мфΦ ʍˌ ʶˁ ˍˇˏˍˇˎ ˍˇ ʵʶʾʴ˃ʰ ˍʹˌ ʷˊʶˎ˄ʰˌ ʺˍʰ˄ ʶˁ ˍ˖˄ 
ˉˊʰʴ˃ʱˍ˖˄ ʲˇ˂ʽˁˈΦ  ʆˇ ʵʶʾʴ˃ʰ ʰˎˍˈ ʰˉˇˍʶ˂ʶʾˍˇ ʰˉˈ мр  ˃ʰʻʺˍˊʽʶˌκʷˌ όу ʰʴˈˊʽʰ ˁʰʽ 
т ˁˇˊʾˍˋʽʰύ ˉˊˇˋ˔ˇ˂ʽˁʺˌ ˁʰʽ ˉˊ˗ˍʹˌ ˋ˔ˇ˂ʽˁʺˌ ʹ˂ʽˁʾʰˌ όр ʷ˖ˌ т ʶˍ˗˄) ʰˉˈ ʽˋʱˊʽʻ˃ʰ 
ʵʹ˃ˈˋʽʰ ˋ˔ˇ˂ʶʾʰ ˍʹˌ ʶˎˊˏˍʶˊʹ ̩ ˉʶˊʽˇ˔ʺˌ ˍˇˎ ˂ʶˁʰ˄ˇˉʶʵʾˇˎ ɮˍˍʽˁʺˌ ˁʰʽ мр 
ˍʶ˂ʶʽˈ˒ˇʽˍʶˌ ˒ˇʽˍʺˍˊʽʶˌ ʰˉˈ ˍˇ ʆ˃ʺ˃ʰ ɳˁˉʰʾʵʶˎˋʹˌ ˁʰʽ ɮʴ˖ʴʺˌ ˋˍʹ˄ ʃˊˇˋ˔ˇ˂ʽˁʺ 
ɶ˂ʽˁʾʰ ˍˇˎ ɳʻ˄ʽˁˇˏ ˁʰʽ ɼʰˉˇʵʽˋˍˊʽʰˁˇˏ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ ɮʻʹ˄˗˄Φ 

ɳˊʴʰ˂ʶʾˇ ˍʹˌ ʷˊʶˎ˄ʰˌ ʰˉˇˍʷ˂ʶˋʰ˄ ˇʽ ʰˍˇ˃ʽˁʷˌ ʹ˃ʽʵˇ˃ʹ˃ʷ˄ʶˌ ˋˎ˄ʶ˄ˍʶˏ˅ʶʽˌΦ 
ʁʽ ˋˎ˄ʶ˄ˍʶˏ˅ʶʽˌ ʰˎˍʷˌΣ ˂ˈʴ˖ ˍ˖˄ ˉˊˇʰ˄ʰ˒ʶˊʻʶʽˋ˗˄ ˎʴʽʶʽˇ˄ˇ˃ʽˁ˗˄ ˉˊ˖ˍˇˁˈ˂˂˖˄ 
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ʴʽʰ ˍʹ˄ ˉˊˇˋˍʰˋʾʰ ʰˉˈ ˍˇ˄ COVID-мф ʷ˂ʰʲʰ˄ ˔˗ˊʰ ʰˉˇˁ˂ʶʽˋˍʽˁʱ ʶ˅ ʰˉˇˋˍʱˋʶ˖ˌ ˃ʶ 
ˍʹ ˔ˊʺˋʹ ˁʰˍʱ˂˂ʹ˂ʹˌ ʵʽʰʵʽˁˍˎʰˁʺˌ ˉ˂ʰˍ˒ˈˊ˃ʰˌΦ ɶ ʵʽʱˊˁʶʽʰ ˁʱʻʶ  ˋˎ˄ʷ˄ˍʶˎ˅ʹˌ 
ʺˍʰ˄ ˉʶˊʾˉˇˎ мр- нл ˂ʶˉˍʱΦ ʆˇ ʴʶʴˇ˄ˈˌ ˈˍʽ ˇʽ ˋˎ˄ʶ˄ˍʶˏ˅ʶʽˌ ʺˍʰ˄ ʹ˃ʽʵˇ˃ʹ˃ʷ˄ʶˌ 
ˋʹ˃ʰʾ˄ʶʽ ˈˍʽ ʶˁˍˈˌ ʰˉˈ ˍʰ ʲʰˋʽˁʱ ʶˊ˖ˍʺ˃ʰˍʰΣ ʵʽʶ˅ʱʴˇ˄ˍʰ˄ ˈˉˇˎ ˁˊʽ˄ˈˍʰ˄ 
ʰˉʰˊʰʾˍʹˍˇ ˁʰʽ ˋˎ˄ˇʵʶˎˍʽˁʱ ʶˊ˖ˍʺ˃ʰˍʰΣ ˈ˔ʽ ˉˊˇˁʰʻˇˊʽˋ˃ʷ˄ʰΣ ʴʽʰ ˄ʰ 
ʵʽʰˋʰ˒ʹ˄ʽˋˍˇˏ˄ ˇʽ ʰ˄ˍʽ˂ʺ˕ʶʽˌ ˍ˖˄ ˋˎ˃˃ʶˍʶ˔ˈ˄ˍ˖˄Φ ɱʽʰ ˍʹ ʵʽʶ˄ʷˊʴʶʽʰ ˍʹˌ ʷˊʶˎ˄ʰˌ 
ˍˈˋˇ ˇʽ ˃ʰʻʹˍʷˌ ˈˋˇ ˁʰʽ ˇʽ ˒ˇʽˍʺˍˊʽʶˌ ˁ˂ʺʻʹˁʰ˄Σ ˋˍˇ ˉ˂ʰʾˋʽˇ ʶ˄ˈˌ ˒ʰ˄ˍʰˋˍʽˁˇˏ 
ˋʶ˄ʰˊʾˇˎ ˄ʰ ˍˇˉˇʻʶˍʺˋˇˎ˄ ˍˇ˄ ʶʰˎˍˈ ˍˇˎˌ ˖ˌ ʰˁʾ˄ʹˍˇ ˉʰˊʰˍʹˊʹˍʺ ˋʶ ˃ʽʰ 
ˍˇˉˇʻʶˋʾʰΣ ʰˉˈ ˈˉˇˎ ˁʰ˄ʷ˄ʰ ˒ˎˋʽˁˈ ό˂˔Φ ˋˏ˄˄ʶ˒ʰΣ ʲˊˇ˔ʺΣ ʲˇˎ˄ʱΣ ˁΦʱΦύ ʺ ˍʶ˔˄ʹˍˈ 
ʶ˃ˉˈʵʽˇ όˉΦ˔Φ ʷ˄ʰ ˕ʹ˂ˈ ˁˍʺˊʽˇύ ʵʶ˄ ˉʰˊʰˁ˗˂ˎʶ ˍʹ ʻʷʰˋʹ ˍˇˎ ˇˎˊʱ˄ʽˇˎ ʻˈ˂ˇˎΦ ɮˉˈ 
ʶˁʶʾ ˍʰ ˎˉˇˁʶʾ˃ʶ˄ʰ ʻʰ ʷˉˊʶˉʶ ˄ʰ ˉʰˊʰˍʹˊˇˏ˄ ˍˇ˄ ˄ˎ˔ˍʶˊʽ˄ˈ ˇˎˊʰ˄ˈ ˁʱʻʶ ʲˊʱʵˎ 
ˋˍʽˌ мн ˍʰ ˃ʶˋʱ˄ˎ˔ˍʰ ʰˁˊʽʲ˗ˌ ʴʽʰ ʵʽʱˋˍʹ˃ʰ ʶ˄ˈˌ ˇ˂ˈˁ˂ʹˊˇˎ ˃ʺ˄ʰΣ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ 
ʰˉʰ˄ˍʺˋˇˎ˄ ˋˍʰ ˁˏˊʽʰ ʶˊ˖ˍʺ˃ʰˍʰ ˍʹˌ ˋˎ˄ʷ˄ˍʶˎ˅ʹˌΥ  

мύ ʃˈˋʶˌ ˒ˇˊʷˌ ʶ˄ˍˈˌ ол ʹ˃ʶˊ˗˄ ʹ ʅʶ˂ʺ˄ʹ ʶʾ˄ʰʽ ˇˊʰˍʺ ˍʰ ˃ʶˋʱ˄ˎ˔ˍʰ ˋˍˇ˄ 
ˇˎˊʱ˄ʽˇ ʻˈ˂ˇΤ όʅˎ˃ʲʱˋʶʽˌΥ ʰˉˇˎˋʾʰ ˋˏ˄˄ʶ˒˖˄Σ ˍˇˉˇʻʶˋʾʰ ˔˖ˊʾˌ 
˒ˎˋʽˁʱκʰ˄ʻˊ˖ˉˇʴʶ˄ʺ ʶ˃ˉˈʵʽʰ ʻʷʰˋʹˌ ˍˇˎ ˇˎˊʱ˄ʽˇˎ ʻˈ˂ˇˎύ . 

нύ ʃˇʽʰ ʶʾ˄ʰʽ ʹ ˉʶˊʽˇʵʽˁˈˍʹˍʰ ʶ˃˒ʱ˄ʽˋʹˌ ˍʹˌ ʅʶ˂ʺ˄ʹˌ ˋˍˇ ʾʵʽˇ ˋʹ˃ʶʾˇ ˋˍˇ˄ 
ˇˎˊʱ˄ʽˇ ʻˈ˂ˇΤ  

ʁʽ ˋˎ˄ʶ˄ˍʶˏ˅ʶʽˌ ʲʽ˄ˍʶˇˋˁˇˉʺʻʹˁʰ˄ ˃ʷˋ˖ ˍʹˌ ʵˎ˄ʰˍˈˍʹˍʰˌ ˉˇˎ ʷʵʽ˄ʶ ʹ 
˕ʹ˒ʽʰˁʺ ˉ˂ʰˍ˒ˈˊ˃ʰ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶΦ ʅˍˇ ˉ˂ʰʾˋʽˇ ʰˎˍˈ ˋˎ˂˂ʷ˔ˍʹˁʰ˄ 
ʵʶʵˇ˃ʷ˄ʰ ˍˈˋˇ ʰˉˈ ˍʽˌ ˉˊˇ˒ˇˊʽˁʷˌ ʰˉʰ˄ˍʺˋʶʽˌ ˍ˖˄ ˎˉˇˁʶʽ˃ʷ˄˖˄ ˈˋˇ ˁʰʽ ʰˉˈ ˍʽˌ 
ʶʽˁʰˋˍʽˁʷˌ ʰˉʶʽˁˇ˄ʾˋʶʽˌ ˍˇˎˌ ˁʰʽ ˍʰ ˃ʹ ˂ʶˁˍʽˁʱΣ ʶ˄ˋ˗˃ʰˍʰ ˃ʹ˄ˏ˃ʰˍʱ ˍˇˎˌΣ ˈˉˇˍʶ 
ʰˎˍˈ ˁˊʾʻʹˁʶ ʰˉʰˊʰʾˍʹˍˇ.  

ɱʽʰ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˉˇˎ ʰ˄ˍ˂ʺʻʹˁʰ˄ ʰˉˈ ˍʽˌ ˋˎ˄ʶ˄ˍʶˏ˅ʶʽˌ 
˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ̄ ˇʽˇˍʽˁʷˌ ˃ʶʻˈʵˇˎˌ άʰ˄ʱ˂ˎˋʹˌ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎέ ό9ǊƛŎƪǎƻƴ, 2012).  

ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ   

ʅˍʹ˄ ʶˊ˗ˍʹˋʹ м ˉˇˎ ʰ˒ˇˊˇˏˋʶ ˋˍˇΥ ζʃˈˋʶˌ ˒ˇˊʷˌ ʶ˄ˍˈˌ ол ʹ˃ʶˊ˗˄ ʹ ʅʶ˂ʺ˄ʹ ʶʾ˄ʰʽ 
ˇˊʰˍʺ ˍʰ ˃ʶˋʱ˄ˎ˔ˍʰ ʴʽʰ ʰˁʾ˄ʹˍˇ ˉʰˊʰˍʹˊʹˍʺ ˋˍʹ ɱʹΤηΣ ʹ ˃ʶʴʱ˂ʹ ˉ˂ʶʽˇ˕ʹ˒ʾʰ ˁʰʽ 
ˋˍˇˎˌ ʵˏˇ ˉ˂ʹʻˎˋ˃ˇˏˌ όммκ1р ʺ тоΣоо҈ύ ʰˉʱ˄ˍʹˋʶ ˈˍʽ ʶʾ˄ʰʽ ˇˊʰˍʺ ˉʱ˄ˍʰ ʺ ˋ˔ʶʵˈ˄ 
ˉʱ˄ˍʰ όʲ˂Φ ʃʾ˄ʰˁʰ 1).  
 

ɼʰˍʹʴˇˊʾʰ ɮˉʱ˄ˍʹˋʹˌ ɾʰʻʹˍʷˌ ɿ (%) ʊˇʽˍʹˍʷˌ ɿ (%) 

ʃʱ˄ˍʰ 11/15 (73,33%) 5/15 (33,33%) 

ʅ˔ʶʵˈ˄ ʃʱ˄ˍʰ 0 6/15 (40%) 

ʆʽˌ ˃ʽˋʷˌ ˃ʷˊʶˌ ˍˇˎ 
˃ʺ˄ʰ 

2/15 (13,33%) 2/15 (13,33%) 

ɽʽʴˈˍʶˊʶˌ ʰˉˈ ˍʽˌ ˃ʽˋʷˌ 
˃ʷˊʶˌ ˍˇˎ ˃ʺ˄ʰ 

2/15(13,33%) 2/15 (13,33%) 

ʃʾ˄ʰˁʰˌ м ʃˈˋˇ ˋˎ˔˄ʱ ʶ˄ˍˈˌ ол ʹ˃ʶˊ˗˄ ʹ ʅʶ˂ʺ˄ʹ ʶʾ˄ʰʽ ˇˊʰˍʺ ˍʰ ˃ʶˋʱ˄ˎ˔ˍʰ ʴʽʰ ʰˁʾ˄ʹˍˇ ˉʰˊʰˍʹˊʹˍʺ ˋˍʹ ɱʹΤ 

ɶ ʰˉʱ˄ˍʹˋʹ ζʃʱ˄ˍʰη ˁʰʽ ˋˍˇˎˌ ʵˏˇ ˉ˂ʹʻˎˋ˃ˇˏˌ ʰʽˍʽˇ˂ˇʴˇˏ˄ˍʰ˄ ˁˎˊʾ˖ˌ 
ʲʱˋʶʽ ˍʹˌ ʵʺ˂˖ˋʹˌ ˈˍʽ ʹ ʅʶ˂ʺ˄ʹ ʶʾ˄ʰʽ ˇˊʰˍʺ ˍʹ ˄ˏ˔ˍʰ ʶ˒ˈˋˇ˄ ʵʶ˄ ˎˉʱˊ˔ˇˎ˄ 
ʶ˃ˉˈʵʽʰ ˋˍʹ˄ ˉʰˊʰˍʺˊʹˋʹΣ ʶ˄˗ ˇʽ ʰʽˍʽˇ˂ˇʴʺˋʶʽˌ ʰˎˍʷˌ ʵʶ˄ ˉʶˊʽ˂ʱ˃ʲʰ˄ʰ˄ ˋ˔ʺ˃ʰˍʰ 
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˃ʶ ʰ˄ʰ˒ˇˊʷˌ ˋʶ ˁʽ˄ʺˋʶʽˌ ˇˎˊʱ˄ʽ˖˄ ˋ˖˃ʱˍ˖˄ ʶʾˍʶ ˋˍˇ ˋˏˋˍʹ˃ʰ ʰ˄ʰ˒ˇˊʱˌ ʶ˄ˈˌ 
ʰˁʾ˄ʹˍˇˎ ˉʰˊʰˍʹˊʹˍʺ ˉʱ˄˖ ˋˍʹ ɱʹ όˁʱˍʽ ˉˇˎ ʰ˄ʰ˃ʷ˄ʰ˃ʶ ˁˎˊʾ˖ˌ ʴʽʰ ˍˇˎˌ ˃ʰʻʹˍʷˌΣ 
ʲʱˋʶʽ ˉˊˇʹʴˇˏ˃ʶ˄˖˄ ʶˊʶˎ˄˗˄ύ ʶʾˍʶ ˋˍˇ ˋˏˋˍʹ˃ʰ ʰ˄ʰ˒ˇˊʱˌ ʶ˄ˈˌ ʰˁʾ˄ʹˍˇˎ 
ˉʰˊʰˍʹˊʹˍʺ ˍˇˎ ɶ˂ʽʰˁˇˏ ˃ʰˌ ˋˎˋˍʺ˃ʰˍˇˌ όˁʱˍʽ ˉˇˎ ʰ˄ʰ˃ʷ˄ʰ˃ʶ ˁˎˊʾ˖ˌ ʴʽʰ ˍˇˎˌ 
˒ˇʽˍʹˍʷˌΣ ʲʱˋʶʽ ˉˊˇʹʴˇˏ˃ʶ˄˖˄ ʶˊʶˎ˄˗˄ύΦ ɼʰʽ ˇʽ ʵˏˇ ˉ˂ʹʻˎˋ˃ˇʾ ˍˇˎ ʵʶʾʴ˃ʰˍˇˌ 
 h ˊˁˇˏ˄ˍʰ˄ ˄ʰ ʶˊ˃ʹ˄ʶˏˋˇˎ˄ ˍʹ˄ ʰˉʱ˄ˍʹˋʹ ζʃʱ˄ˍʰη ʺ ζʅ˔ʶʵˈ˄ ˉʱ˄ˍʰη  ˁˎˊʾ˖ˌ 
ʲʱˋʶʽ ˍʹˌ ˍʰˎˍˇ˂ˇʴʽˁʺˌ ʵʺ˂˖ˋʹˌ ˈˍʽ ʶ˒ˈˋˇ˄ ʰ˄ʰ˒ʶˊˈ˃ʰˋˍʶ ˋʶ ˔ˊˇ˄ʽˁˈ ˋˍʽʴ˃ʽˈˍˎˉˇ 
ˍʹˌ ˄ˏ˔ˍʰˌ ʹ ʅʶ˂ʺ˄ʹ ʻʰ ʶʾ˄ʰʽ ˇˊʰˍʺ ʶ˒ˈˋˇ˄ ʵʶ˄ ˎˉʱˊ˔ˇˎ˄ ʶ˃ˉˈʵʽʰ ˋˍʹ˄ 
ˉʰˊʰˍʺˊʹˋʹΥ 

  
ʊˇʽˍ 1: ɸʰ ˍˇ ʲ˂ʷˉ˖ ˁʱʻʶ ˒ˇˊʱ, ʁ ˉʶʽʵʺ ʻʰ ʶʾ˄ʰʽ ˍʹ˄ ʾʵʽʰ ˗ˊʰ ˁʱʻʶ ˃ʷˊʰ ˁʰʽ ʶˉʾˋʹˌ 
ʻʰ ʶʾ˃ʰʽ ˋˍˇ ʾʵʽˇ ˋʹ˃ʶʾˇ ˃ʶ ˁʰʻʰˊˈ ˇˎˊʰ˄ˈΣ ˋʶ ʷ˄ʰ ʰ˄ˇʽ˔ˍˈ ˋʹ˃ʶʾˇ ˇˉˈˍʶ ʵʶ ˄ʻʰ 
ˎˉʱˊ˔ʶʽ ˁʰ˄ʷ˄ʰ ʶ˃ˉˈʵʽˇ, ̠ ˋˍʁ ˄ʰ ˁˊˏʲʶˍʰʽ ˁʱˉˇˎ ˍˇ ˒ʶʴʴʱˊʽΦ  
ɾʰ ̒1: όʲ˂ʷˉ˖ ˍˇ ˒ʶʴʴʱˊʽ ˁʱʻʶ ˒ˇˊʱύ ʴʽʰˍʾ ʰ˄ ʶʾ˄ʰʽ ˍʹ˄ ʾʵʽʰ ˗ˊʰ ˁʰʽ ˍʹ˄ ˉˊ˗ˍʹ 
˄ˏ˔ˍʰ ˍˇ ʷʲ˂ʶˉʰΣ ʻʰ ˍˇ ʷʲ˂ʶˉʰ ˁʰʽ ˍʹ˄ ʱ˂˂ʹ ˄ˏ˔ˍʰΣ ʰ˒ˇˏ ʶʾ˄ʰʽ ʾʵʽʰ ˗ˊʰ ˁʰʽ ˄ˏ˔ˍʰ. 
 

ɶ ʰˉʱ˄ˍʹˋʹ ζˋ˔ʶʵˈ˄ ˉʱ˄ˍʰη ʰ˒ˇˊˇˏˋʶ ˃ˈ˄ˇ ˒ˇʽˍʹˍʷˌ ˁʰʽ ʶ˄ˋ˖˃ʱˍ˖˄ʶ ˋˍʽˌ 
ˋ˔ʶˍʽˁʷˌ ʰʽˍʽˇ˂ˇʴʺˋʶʽˌ ˁʰʽ ˍʽˌ ζʊʱˋʶʽˌ ˍʹˌ ʅʶ˂ʺ˄ʹˌηΣ ˋʶ ˒ʰʽ˄ˇ˃ʶ˄ˇ˂ˇʴʽˁˈ ʶˉʾˉʶʵˇΥ 

 
ɳˊʶˎ˄: ɰ˂ʷˉʶʽˌ ˍˇ ˒ʶʴʴʱˊʽ ˉʶˊʾˉˇˎ нс-нт ˃ʷˊʶˌΦ ʆʽˌ ʱ˂˂ʶˌ ˃ʷˊʶˌ ʴʽʰˍʾ ʵʶ ˍˇ ʲ˂ʷˉʶʽˌΤ 
ʊˇʽˍ 2: ɽʽʴˇˋˍʶˏʶʽ ˃ʷ˔ˊʽ ˄ʰ ˃ʹ˄ ˍˇ ʲ˂ʷˉˇˎ˃ʶ ˁʰʻˈ˂ˇˎ ˉ˂ʷˇ˄ ˁʰʽ ˃ʶˍʱ ˅ʰ˄ʰʴʶ˃ʾʸʶʽ 
ˁʰʽ ˍˇ ˅ʰ˄ʰʲ˂ʷˉˇˎ˃ʶΦ 
 

ʃˊʷˉʶʽ ˄ʰ ˍˇ˄ʽˋˍʶʾ ˈˍʽ ˁʰʽ ˋʶ ʰˎˍʺ˄ ˍʹ˄ ˁʰˍʹʴˇˊʾʰ ʰˉʰ˄ˍʺˋʶ˖˄ ˇʽ ˒ˇʽˍʹˍʷˌ 
ʷ˃˃ʶˋʰ ʵʹ˂˗˄ˇˎ˄ ˈˍʽ ʹ ʅʶ˂ʺ˄ʹ ʶʾ˄ʰʽ ˉʱ˄ˍʰ ˉʰˊˇˏˋʰ ˋˍˇ˄ ˄ˎ˔ˍʶˊʽ˄ˈ ˇˎˊʰ˄ˈΣ ʰˉ˂ʱ 
˃ʶˊʽˁʷˌ ˃ʷˊʶˌ ˂ˈʴ˖ ˍ˖˄ ˒ʱˋʶ˖˄ ʶ˃ˉˇʵʾʸʶˍʰʽ ʹ ʻʷʰˋʺ ˍʹˌΦ ʁˉˈˍʶ ˁʰʽ ʰˎˍʷˌ ˇʽ 
ʶ˅ʹʴʺˋʶʽˌ ʶ˄ˍʱˋˋˇ˄ˍʰʽ ˋˍˇ ˁˎˊʾʰˊ˔ˇ ˉ˂ʰʾˋʽˇ ʰˉʰ˄ˍʺˋʶ˖˄ ˋˏ˃˒˖˄ʰ ˃ʶ ˍˇ ˇˉˇʾˇ ʹ 
ʅʶ˂ʺ˄ʹ ʶʾ˄ʰʽ ˉʱ˄ˍʰ ˇˊʰˍʺ ˋʶ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ ˋˍʽʴ˃ʽˈˍˎˉˇ ˍʹˌ ˄ˏ˔ˍʰˌΣ ʰ˄ ˁʱˉˇʽˇ 
ʶ˃ˉˈʵʽˇ ʵʶ˄ ʶ˃ˉˇʵʾʸʶʽ ˍʹ ʻʷʰˋʺ ˍʹˌΦ 

ɲˏˇ όнύ ˃ˈ˄ˇ ˒ˇʽˍʹˍʷˌ ʶˉʷ˂ʶ˅ʰ˄ ˍʹ ˋ˖ˋˍʺ ˋˎ˔˄ˈˍʹˍʰ ʶ˃˒ʱ˄ʽˋʹˌ ˍʹˌ ˋʶ˂ʺ˄ʹˌ 
όˍʽˌ ˃ʽˋʷˌ ˃ʷˊʶˌ ˍˇˎ ˃ʺ˄ʰύ ˃ʶ ʶ˅ʹʴʺˋʶʽˌ ˉˇˎ ˉ˂ʹˋʾʰʸʰ˄ ˍˇ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ʰˉˇʵʶˁˍˈ 
ˉˊˈˍˎˉˇΥ  

 
ʊˇʽ̱ 3Υ ɰ˂ʷˉ˖ ˍˇ ˒ʶʴʴʱˊʽ ˋˍʽˌ мн ˍˇ ʲˊʱʵˎ ˍʽˌ ˃ʽˋʷˌ ˃ʷˊʶˌ ˍˇˎ ˃ʺ˄ʰ, ɹ ʽʰˍʾ ˁʱ˄ʶʽ ˃ʽʰ 
ˉ˂ʺˊʹ ˉʶˊʽˋˍˊˇ˒ʺ ʴˏˊ˖ ʰˉˈ ˍʹ ɱʹΣ ˍˇ ˇˉˇʾˇ ʻʶ˖ˊ˗ ˈˍʽ ʵʽʰˊˁʶʾ ʷ˄ʰ˄ ˃ʺ˄ʰΣ ˇˉˈˍʶ 
ʻʰ ˍˇ ʲ˂ʷˉ˖ ˍʽˌ ˃ʽˋʷˌ ˒ˇˊʷˌηΦ 
 

ʁʽ ˎˉˈ˂ˇʽˉʶˌ ʰˉʰ˄ˍʺˋʶʽˌ ˁʰʽ ˍ˖˄ ʵˏˇ ˉ˂ʹʻˎˋ˃˗˄ ˋˍʹ ˋ˔ʶˍʽˁʺ ʶˊ˗ˍʹˋʹ 
ˋˎ˄ˇʵʶˏˇ˄ˍʰ˄ ʰˉˈ ʶ˅ʹʴʺˋʶʽˌ ˔˖ˊʾˌ ˂ˇʴʽˁʺ ˋˎ˄ʷˉʶʽʰΦ 
 

ʅˍʹ˄ ʶˊ˗ˍʹˋʹ нΣ ˉˇˎ ʰ˒ˇˊˇˏˋʶ ˋˍˇ ʶˊ˗ˍʹ˃ʰ ζʃˇʽʰ ʶʾ˄ʰʽ ʹ ˉʶˊʽˇʵʽˁˈˍʹˍʰ 
ʶ˃˒ʱ˄ʽˋʹˌ ˍʹˌ ʅʶ˂ʺ˄ʹˌ ˃ʷˋʰ ˋʶ ʷ˄ʰ˄ ˃ʺ˄ʰ ˋˍˇ ʾʵʽˇ ˋʹ˃ʶʾˇ ˋˍˇ˄ ˇˎˊʱ˄ʽˇ ʻˈ˂ˇΣ ʴʽʰ 
ʰˁʾ˄ʹˍˇ ˉʰˊʰˍʹˊʹˍʺ ˋˍʹ ɱʹΤη ˎˉʺˊ˅ʶ ˋʹ˃ʰ˄ˍʽˁʺ ʵʽʰ˒ˇˊˇˉˇʾʹˋʹ ˋˍˇˎˌ ʵˏˇ 
ˉ˂ʹʻˎˋ˃ˇˏˌ όʲ˂Φ ʃʾ˄ʰˁʰ 2). 
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100 
 

ɼʰˍʹʴˇˊʾʰ ɮˉʱ˄ˍʹˋʹˌ ɾʰʻʹˍʷˌ ɿ (%) ʊˇʽˍʹˍʷˌ ɿ (%) 

ɳ˃˒ʱ˄ʽˋʹ ʅʶ˂ʺ˄ʹˌΥ нп˖ˊʹ 
ˉʶˊʽˇʵʽˁˈˍʹˍʰ 

11/15 (73,33%) 10/15 (66,66%) 

ɳ˃˒ʱ˄ʽˋʹ ʅʶ˂ʺ˄ʹˌΥ ɾʹ 
нп˖ˊʹ ˉʶˊʽˇʵʽˁˈˍʹˍʰ 

2/15 (13,33%) 5/15 (33,33%) 

ɾʹ ̀ˎ ˄ʶˉʶʾˌκ 
ˇ˂ˇˁ˂ʹˊ˖˃ʷ˄ʶˌ ʰˉʰ˄ˍʺˋʶʽˌ 

2/15 (13,33%) 0 

ʃʾ˄ʰˁʰˌ н ʃʶˊʽˇʵʽˁˈˍʹˍʰ ʶ˃˒ʱ˄ʽˋʹˌ ˍʹˌ ʅʶ˂ʺ˄ʹˌ ˋˍˇ ʾʵʽˇ ˋʹ˃ʶʾˇ ˋˍˇ˄ ˇˎˊʱ˄ʽˇ ʻˈ˂ˇ 

ɶ ˃ʶʴʱ˂ʹ ˉ˂ʶʽˇ˕ʹ˒ʾʰ ˍ˖˄ ˃ʰʻʹˍ˗˄ όмм ˋˍˇˎˌ мр ʺ  тоΣоо҈ύΣ ˋʶ ˉ˂ʺˊʹ 
ˋˎ˃˒˖˄ʾʰ ˃ʶ ˍʽˌ ˋ˔ʶˍʽˁʷˌ ʰˉʰ˄ˍʺˋʶʽˌ ˍˇˎˌ ˋˍʹ˄ ˉˊ˗ˍʹ ʶˊ˗ˍʹˋʹ ʻʶ˗ˊʹˋʶ ˈˍʽ ʹ 
ˉʶˊʽˇʵʽˁˈˍʹˍʰ ʰˎˍʺ ʶʾ˄ʰʽ нп˖ˊʹΣ ʶˉʽʲʶʲʰʽ˗˄ˇ˄ˍʰˌ ˍˇ˄ ʰˊ˔ʽˁˈ ˍˇˎˌ ˋˎ˂˂ˇʴʽˋ˃ˈ ˈˍʽ 
ʹ ʅʶ˂ʺ˄ʹ ʲˊʾˋˁʶˍʰʽ ˉʱ˄ˍʰ ˋˍˇ ˇˊʰˍˈ ˍ˃ʺ˃ʰ ˍˇˎ ˇˎˊʱ˄ʽˇˎ ʻˈ˂ˇˎ ˍʹ ˄ˏ˔ˍʰ ˁʰʽ 
˃ʱ˂ʽˋˍʰ ˋˍˇ ʾʵʽˇ ˋʹ˃ʶʾˇ, ʶ˒ˈˋˇ˄ ʰ˄ʰ˒ʶˊˈ˃ʰˋˍʶ ˋˍˇ ʾʵʽˇ ˔ˊˇ˄ʽˁˈ ˋˍʽʴ˃ʽˈˍˎˉˇΦ ʁʽ 
ʰ˄ˍʾˋˍˇʽ˔ʶˌ ʶ˅ʹʴʺˋʶʽˌ ʰ˄ʷʵʶʽ˅ʰ˄ ˁˎˊʾ˖ˌ ˉˊ˗ʽ˃ʶˌ ʰ˄ˍʽ˂ʺ˕ʶʽˌ ʴʽʰ ˍʹ ˒ʰʽ˄ˈ˃ʶ˄ʹ  
ˁʾ˄ʹˋʹ ɷ˂ʽˇˎ ˁʰʽ ʅʶ˂ʺ˄ʹˌ ˋˍˇ˄ ˇˎˊʱ˄ʽˇ ʻˈ˂ˇ ˋˍˇ ˉ˂ʰʾˋʽˇ ʰ˄ʰ˒ˇˊʱˌ ʰˁʾ˄ʹˍˇˎ 
ˉʰˊʰˍʹˊʹˍʺ ˉʱ˄˖ ˋˍʹ ɱʹΦ ʅˍʽˌ ʶ˅ʹʴʺˋʶʽˌ ʰˎˍʷˌ ˇʽ ˃ʰʻʹˍʷˌ ˉˊˇˋ˔ˇ˂ʽˁʺˌ ˁʰʽ ˉˊ˗ˍʹˌ 
ˋ˔ˇ˂ʽˁʺˌ ʹ˂ʽˁʾʰˌ ʰ˄ˍʽ˃ʶˍ˖ˉʾʸˇˎ˄ ˍʽˌ ˒ʰʽ˄ˈ˃ʶ˄ʶˌ ˁʽ˄ʺˋʶʽˌ ˍˇˎ ɷ˂ʽˇˎ ˁʰʽ ˍʹˌ ʅʶ˂ʺ˄ʹˌ 
˖ˌ ˉˊʰʴ˃ʰˍʽˁʷˌ  ˋʶ ˃ʽʰ άˎʵˊʰˎ˂ʽˁˇˏ ˍˏˉˇˎ ˋ˔ʷˋʹέ, ˈˉ˖ˌ ʰˎˍʺ ʰ˄ʰ˂ˏʶˍʰʽ ˋˍʹ 
ˋˏʴ˔ˊˇ˄ʹ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ʴʽʰ ˃ʰʻʹˍʷˌ ʰˎˍʺˌ ˍʹˌ ʹ˂ʽˁʾʰˌ ό±ƻǎƴƛŀŘƻǳ ϧ Brewer, 1994), 
ˈˉˇˎ ˇʽ ˁʽ˄ʺˋʶʽˌ ʰˎˍʷˌ  h ˂˂ʹ˂ˇʶ˅ʰˊˍ˗˄ˍʰʽ ʰʽˍʽʰˁʱΦ ɴˍˋʽΣ ʴʽʰ ˉʰˊʱʵʶʽʴ˃ʰΣ ˃ ˉˇˊʶʾ ˄ʰ 
ʻʶ˖ˊˇˏ˄ ˈˍʽ ʹ ʅʶ˂ʺ˄ʹ ˁʰˍʶʲʰʾ˄ʶʽ ˍˇ ˉˊ˖ʾ, ˈˍʰ˄ ˇ ɷ˂ʽˇˌ ʰ˄ʶʲʰʾ˄ʶʽΣ ʶ˄˗ ʰˊʴˈˍʶˊʰ 
ˈˍʰ˄ ˇ ɷ˂ʽˇˌ ˁʰˍʶʲʶʾΣ ˍˈˍʶ ʰ˄ʶʲʰʾ˄ʶʽ ʹ ʅʶ˂ʺ˄ʹ ˋˍˇ˄ ˇˎˊʰ˄ˈ όʲ˂Φ ʃʾ˄ʰˁʰ оύΥ 

 

ɼʰˍʹʴˇˊʾʰ 
ɮˉʱ˄ˍʹˋʹˌ 

ʅ˔ʷʵʽˇ ʃˊˇ˒ˇˊʽˁʺ ʶ˅ʺʴʹˋʹ 

ɼʰˍʰˁˈˊˎ˒ʶˌ 
ˁʽ˄ʺˋʶʽˌ ɷ˂ʽˇˎ- 
ʅʶ˂ʺ˄ʹˌ όˉˊ˗ʽ˃ʹ 
ʰ˄ˍʾ˂ʹ˕ʹύ 

 

 

ɳˊʶˎ˄ΦΥ ɾˉˇˊʶʾˌ ˄ʰ 
ʵʶʾ˅ʶʽˌ ˍʽ ʴʾ˄ʶˍʰʽ 
˃ʷˋʰ ˋʶ ˃ʽʰ ˃ʷˊʰ 
ʰˉˈ ˍˇ ˉˊ˗ˍˇ ʲˊʱʵˎ 
ˉˇˎ ʻʰ ˁˇʽˍʱ˅ʶʽˌ 
˃ʷ˔ˊʽ ˍˇ ʵʶˏˍʶˊˇ ʴʽʰ 
˄ʰ ˍʹ ʵʶʽˌ ˋˍˇ ʾʵʽˇ 
ˋʹ˃ʶʾˇΤ 
ɾʰʻ нΥ ʆˇ ˉˊ˖ʾ ʻʰ 
ʲʴʶʽ ˇ ʺ˂ʽˇˌ ˁʰʽ ʻʰ 
ˉʱʶʽ ˉʱ˄˖Φ ɾʶˍʱ ʻʰ 
ˁʰˍʷʲʶʽ ˇ ʺ˂ʽˇˌ 
ˁʱˍ˖ ˁʰʽ ʻʰ ʷˊʻʶʽ ˍˇ 
˒ʶʴʴʱˊʽ ʶˁʶʾ ˉˇˎ 
ʶʾ˄ʰʽ ˇ ʺ˂ʽˇˌΧ 
 

ʃʾ˄ʰˁʰˌ о ɳ˄ʵʶʽˁˍʽˁʷˌ ʰˉʰ˄ˍʺˋʶʽˌ ʰʽˍʽˇ˂ˈʴʹˋʹˌ ˍʹˌ нп˖ˊʹˌ ˉʶˊʽˇʵʽˁˈˍʹˍʰˌ ʶ˃˒ʱ˄ʽˋʹˌ ˍʹˌ ʅʶ˂ʺ˄ʹˌ ˋˍˇ ʾʵʽˇ 
ˋʹ˃ʶʾˇ ˋˍˇ˄ ˇˎˊʱ˄ʽˇ ʻˈ˂ˇ ό˃ʰʻʹˍʷˌύ 
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ɼʱˉˇʽˇʽ ˃ʰʻʹˍʷˌ (2 ˋˍˇˎˌ мр ʺ 13,33҈ύ ʶ˅ʷ˒ˊʰˋʰ˄  ʰʽˍʽˇ˂ˇʴʺˋʶʽˌ ˃ʶ 
ʰ˄ʻˊ˖ˉˇˁʶ˄ˍˊʽˁˈ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇΥ  
 
ɾʰʻ о: όˍˇ ˒ʶʴʴʱˊʽύ ʃˊʷˉʶʽ ˄ʰ ˉʹʴʰʾ˄ʶʽ ˋʶ ʵʽʰ˒ˇˊʶˍʽˁʺ ʻʷˋʹ ʴʽʰ ˄ʰ ˒˖ˍʾʸʶʽ ˁʰʽ ˍʽˌ 
ʱ˂˂ʶˌ ˇʽˁˇʴʷ˄ʶʽʶˌΦ  
 
ˁʰʽ ˁʱˉˇʽˇʽ ʱ˂˂ˇʽ (2 ̀ ˍˇˎˌ мр ʺ 13,33%) ̫ ʵ˖ˋʰ˄ ʰˉʰ˄ˍʺˋʶʽˌ ˔˖ˊʾˌ ˂ˇʴʽˁʺ ˋˎ˄ʷˉʶʽʰΦ 

ʆˇ мκо ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ʻʶ˗ˊʹˋʶ ʶˉʾˋʹˌ нп˖ˊʹ ˍʹ˄ ʶ˄ ˂ˈʴ˖ ˉʶˊʽˇʵʽˁˈˍʹˍʰ ˃ʶ 
ˁˎˊʾʰˊ˔ʶˌ ʶ˅ʹʴʺˋʶʽˌ ˍʹ˄ нп˖ˊʹ ʽʵʽˇˉʶˊʽˋˍˊˇ˒ʺ ˍʹˌ ɱʹˌ ό˃ʶ ʰˁʾ˄ʹˍʹ ʅʶ˂ʺ˄ʹύ  ˁʰʽ 
ˍʹ˄ нп˖ˊʹ ˉʶˊʽ˒ˇˊʱ ˍʹˌ ʅʶ˂ʺ˄ʹˌ ʴˏˊ˖ ʰˉˈ ˍʹ ɱʹ όʲ˂Φ ʃʾ˄ʰˁʰ пύΦʁʽ ˒ˇʽˍʹˍʷˌ ʴʽʰ ˄ʰ 
ˋˍʹˊʾ˅ˇˎ˄ ˍʹ˄ ʱˉˇ˕ʹ ʰˎˍʺ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ʶ˃ˉ˂ʷˁˇˎ˄ ˁˎˊʾ˖ˌ ˁʽ˄ʺˋʶʽˌ ˍʹˌ  ɱʹˌ ˁʰʽ ˍʹˌ 
ʅʶ˂ʺ˄ʹˌΣ ˋˍˇ ˉ˂ʰʾˋʽˇ ʰ˄ʰ˒ˇˊʱˌ ʰˁʾ˄ʹˍˇˎ ˉʰˊʰˍʹˊʹˍʺ ˍˇˎ ʹ˂ʽʰˁˇˏ ˃ʰˌ 
ˋˎˋˍʺ˃ʰˍˇˌΣ ˋʶ ˋˎ˄ʵˎʰˋ˃ˇˏˌ ˉˇˎΣ ʰ˄ ˁʰʽ ʵʶ ˋˎ˄ʱʵˇˎ˄ ˃ʶ ˍˇ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ 
ʰˉˇʵʶˁˍˈ ˉˊˈˍˎˉˇΣ ʵʹ˃ʽˇˎˊʴˇˏ˄ ˃ʽʰ ˋ˔ʷˋʹ ʰˉˈ˂ˎˍʹˌ ˋˎ˄ʷˉʶʽʰˌ ˃ʶ ˍʽˌ ʰˉʰ˄ˍʺˋʶʽˌ 
ˍ̌ ˎ ʶ˄ʺ˂ʽˁˇˎ ʵʶʾʴ˃ʰˍˇˌ ˋˍʹ˄ ˉˊ˗ˍʹ ʶˊ˗ˍʹˋʹΦ  
 

ɼʰˍʹʴˇˊʾʰ 

ɮˉʱ˄ˍʹˋʹˌ 

ʅ˔ʷʵʽˇ ʃˊˇ˒ˇˊʽˁʷˌ ʶ˅ʹʴʺˋʶʽˌ 

нп˖ˊʹ 

ʽʵʽˇˉʶˊʽˋˍˊˇ˒ʺ 

ɱʹˌ όʰˁʾ˄ʹˍʹ 

ʅʶ˂ʺ˄ʹύ 

 

ɳˊʶˎ˄ΦΥ ʆʽ ʻʰ ˋˎ˃ʲʶʾ ˋʶ нп 

˗ˊʶˌ ʴʽʰ ˄ʰ ʲˊʶʻʶʾ ˍˇ 

˒ʶʴʴʱˊʽ ˋˍˇ ʾʵʽˇ ˋʹ˃ʶʾˇΤ 

ʊˇʽˍ пΥ ʃʶˊʽˋˍˊʷ˒ʶˍʰʽ ʹ 

ɱʹΣ ˄ˇ˃ʾʸ˖Φ 

ɳˊʶˎ˄ΦΥ ʆˇ ˒ʶʴʴʱˊʽ ˃ʷ˄ʶʽ 

ˋˍʰʻʶˊˈ ʺ ˁʽ˄ʶʾˍʰʽΤ 

ʊˇʽˍ пΥ ʅˍʰʻʶˊˈΣ ˄ˇ˃ʾʸ˖Φ 

нп˖ˊʹ 

ʽʵʽˇˉʶˊʽˋˍˊˇ˒ʺ 

ɱʹˌ- нп˖ˊʹ 

ˉʶˊʽ˒ˇˊʱ 

ʅʶ˂ʺ˄ʹˌ ʴˏˊ˖ 

ʰˉˈ ˍʹ ɱʹ 

 

ʊˇʽˍ рΥ ɾʷˋʰ ˋʶ ʷ˄ʰ 

нп˖ˊˇ ʹ ɱʹ ʷ˔ʶʽ ˁʱ˄ʶʽ ˃ʽʰ 

ˉʶˊʽˋˍˊˇ˒ʺ ˇ˂ˈˁ˂ʹˊʹ ˁʰʽ 

ʶʴ˗ ʷ˔˖ ʶˉʽˋˍˊʷ˕ʶʽ ˋˍˇ 

ʾʵʽˇ ˋʹ˃ʶʾˇ ˍʹˌ 

ˉˊˇʹʴˇˏ˃ʶ˄ʹˌ ˃ʷˊʰˌΦ ɴˍˋʽ 

ˁʰʽ ʹ ʅʶ˂ʺ˄ʹ ʷ˔ʶʽ ˁʱ˄ʶʽ 

ʷ˄ʰ ˃ʶʴʱ˂ˇ ˁˏˁ˂ˇ ʴˏˊ˖ 

ʰˉˈ ˍʹ ɱʹ ˁʰʽ ʷ˔ʶʽ 

ʶˉʽˋˍˊʷ˕ʶʽ ˁʰʽ ʶˁʶʾ˄ʹ ˋˍʹ 

ʻʷˋʹ ˍʹˌΦ 

ʃʾ˄ʰˁʰˌ п ɳ˄ʵʶʽˁˍʽˁʷˌ ʰˉʰ˄ˍʺˋʶʽˌ ʰʽˍʽˇ˂ˈʴʹˋʹˌ ˍʹˌ нп˖ˊʹˌ ˉʶˊʽˇʵʽˁˈˍʹˍʰˌ ʶ˃˒ʱ˄ʽˋʹˌ ˍʹˌ ʅʶ˂ʺ˄ʹˌ ˋˍˇ ʾʵʽˇ 
ˋʹ˃ʶʾˇ ˋˍˇ˄ ˇˎˊʱ˄ʽˇ ʻˈ˂ˇ ό˒ˇʽˍʹˍʷˌύ 

ɶ ˃ʶʴʱ˂ʹ ˉ˂ʶʽˇ˕ʹ˒ʾʰ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Σ ˈ˃˖ˌΣ όмл ˋˍˇˎˌ мр ʺ ссΣсс҈ύ ʻʶ˗ˊʹˋʶ 
˃ʹ нп˖ˊʹ ˍʹ˄ ˉʶˊʽˇʵʽˁˈˍʹˍʰ ʶ˃˒ʱ˄ʽˋʹˌ ˍʹˌ ʅʶ˂ʺ˄ʹˌ ˋˍˇ ʾʵʽˇ ˋʹ˃ʶʾˇ ˋˍˇ˄ ˇˎˊʱ˄ʽˇ 
ʻˈ˂ˇΦ ʅˍʽˌ ˋ˔ʶˍʽˁʷˌ ˍˇˎˌ ʰˉʶʽˁˇ˄ʾˋʶʽˌΣ ʶˉʷ˂ʶʴʰ˄ ˖ˌ ˋˏˋˍʹ˃ʰ ʰ˄ʰ˒ˇˊʱˌ ʷ˄ʰ˄ 
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ʰˁʾ˄ʹˍˇ ˉʰˊʰˍʹˊʹˍʺ ˉʱ˄˖ ˋˍʹ ɱʹ ˁʰʽ  ˍˇˉˇʻʶˍˇˏˋʰ˄ ʰ˄ʱ нп ˗ˊʶˌ ˍʹ ʅʶ˂ʺ˄ʹ ˂ʾʴˇ 
ˉʽˇ ʰ˄ʰˍˇ˂ʽˁʱ ʺ ˂ʾʴˇ ˉʽˇ ʵˎˍʽˁʱΦ ʅˍʽˌ ʰ˄ˍʾˋˍˇʽ˔ʶˌ ʶ˅ʹʴʺˋʶʽˌ ˍˇˎˌ ʶʾˍʶ ʶʾ˔ʰ˄ ˂ˇʴʽˁʺ 
ˋˎ˄ʷˉʶʽʰ ʶʾˍʶ ˈ˔ʽ ʶʾˍʶ ˉ˂ʹˋʾʰʸʰ˄  ̱ ˇ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ʰˉˇʵʶˁˍˈ ˉˊˈˍˎˉˇ ʶʾˍʶ ˈ˔ʽ 
ʶˉʷ˂ʶʴʰ˄ ˖ˌ ˋˏˋˍʹ˃ʰ ʰ˄ʰ˒ˇˊʱˌ ʷ˄ʰ˄ ʰˁʾ˄ʹˍˇ ˉʰˊʰˍʹˊʹˍʺ ˋˍˇ ʹ˂ʽʰˁˈ ˃ʰˌ 
ˋˏˋˍʹ˃ʰ ˁʰʽ ʰˉˇˍˏˉ˖˄ʰ˄ ʷ˄ʰ ˉ˂ʰʾˋʽˇ ˁʽ˄ʺˋʶ˖˄ ˋˍˇ ˋˏˋˍʹ˃ʰ ɱʹ-ʅʶ˂ʺ˄ʹ, ˍʷˍˇʽˇ 
˗ˋˍʶ ʹ ˋ˔ʶˍʽˁʺ ʻʷˋʹ ˍʹˌ ʅʶ˂ʺ˄ʹˌ ˖ˌ ˉˊˇˌ ˍʹ ɱʹ ˄ʰ ˃ʹ˄ ʶʾ˄ʰʽ ʹ ʾʵʽʰ ʰ˄ʱ нп ˗ˊʶˌ όʲ˂Φ 
ʃʾ˄ʰˁʰ рύΦ 
 

ʅ˔ʷʵʽˇ όˉʰˊʰˍʹˊʹˍʺˌ 
ˋˍʹ ɱʹύ 

ʅ˔ʷʵʽˇ όˉʰˊʰˍʹˊʹˍʺˌ ʷ˅˖ ʰˉˈ 
ˍʹ ɱʹύ 

ʃˊˇ˒ˇˊʽˁʷˌ 
ʶ˅ʹʴʺˋʶʽˌ 

  

ʊˇʽˍ сΥ ɶ ɱʹ ˁʱ˄ʶʽ 
ʰˎˍʺ ˍʹ˄ ˁʾ˄ʹˋʹ ˋʶ 
˃ʽʰ ˃ʷˊʰ όˉˊˇˁʰ˂ʶʾ 
ʽʵʽˇˉʶˊʽˋˍˊˇ˒ʺ ˋˍˇ 
ˋˍʽ˂ˈ ˉˇˎ ˁˊʰˍʱʶʽύ 
ˁʰʽ ˍˇ ˒ʶʴʴʱˊʽ ʴˏˊ˖ 
ʰˉˈ ˍʹ ɱʹΣ ʰ˂˂ʱ ˈ˔ʽ 
ˈ˂ˇ ˋʶ ˃ʾʰ ˃ʷˊʰΦ  

ʃʾ˄ʰˁʰˌ 5 ɳ˄ʵʶʽˁˍʽˁʷˌ ʰˉʰ˄ˍʺˋʶʽˌ ʰʽˍʽˇ˂ˈʴʹˋʹˌ ˍʹˌ ˃ʹ нп˖ˊʹˌ ˉʶˊʽˇʵʽˁˈˍʹˍʰˌ ʶ˃˒ʱ˄ʽˋʹˌ ˍʹˌ ʅʶ˂ʺ˄ʹˌ ˋˍˇ 
ʾʵʽˇ ˋʹ˃ʶʾˇ ˋˍˇ˄ ˇˎˊʱ˄ʽˇ ʻˈ˂ˇ ό˒ˇʽˍʹˍʷˌύΦ 

ɾʶ ʁ˅ʰʾˊʶˋʹ ˍˇˎˌ ʵˏˇ όнύ ˒ˇʽˍʹˍʷˌ ˉˇˎ ˋˍʹ˄ ˉˊ˗ˍʹ ʶˊ˗ˍʹˋʹ ʶʾ˔ʰ˄ 
ʰˉʰ˄ˍʺˋʶʽ ʲʱˋʶʽ ˍˇˎ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ʰˉˇʵʶˁˍˇˏ ˉˊˇˍˏˉˇˎ όʶʾ˔ʰ˄ ʵʹ˂˗ˋʶʽ ˈˍʽ ʻʰ 
ʵˇˎ˄ ˍʹ ʅʶ˂ʺ˄ʹ ˋˍˇ˄ ˇˎˊʰ˄ˈ ˍʹˌ ˃ʽˋʷˌ ˃ˈ˄ˇ ˃ʷˊʶˌ  ˋˍʽˌ мн ˍʰ ˃ʶˋʱ˄ˎ˔ˍʰύ, ˈ˂ˇʽ ˇʽ 
ˎˉˈ˂ˇʽˉˇʽ ˒ˇʽˍʹˍʷˌ ˉˇˎ ˃ʾ˂ʹˋʰ˄ ʴʽʰ ˃ʹ нп˖ˊʹ ˉʶˊʽˇʵʽˁˈˍʹˍʰ ˋˍʹ˄ ʶ˃˒ʱ˄ʽˋʹ ˍʹˌ 
ʅʁ ˂ʺ˄ʹˌ ˋʶ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ ˋʹ˃ʶʾˇ ˋˍˇ˄ ˇˎˊʰ˄ˈ ˍʹ ˄ˏ˔ˍʰΣ ˋˍʹ˄ ˉˊ˗ˍʹ ʶˊ˗ˍʹˋʹ ʶʾ˔ʰ˄ 
ʰˉʰ˄ˍʺˋʶʽ ˈˍʽ ʹ ʅʶ˂ʺ˄ʹ ʶʾ˄ʰʽ ˉʱ˄ˍʰ ʺ ˋ˔ʶʵˈ˄ ˉʱ˄ˍʰ ˇˊʰˍʺ ˋˍʽˌ мн ˍʰ ˃ʶˋʱ˄ˎ˔ˍʰΦ 
ʅˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ʰˎˍʺ ˇʽ ʰˉʰ˄ˍʺˋʶʽˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˉʰˊˇˎˋʽʱʸˇˎ˄ ʶˋ˖ˍʶˊʽˁʺ 
ʰˋˎ˄ʷˉʶʽʰ ˁʰʻ˗ˌ ʹ ʴ˄˗ˋʹκʶ˃ˉʶʽˊʾʰ ˍˇˎˌ ˈˍʽΥ ʰύ ʹ ˉʶˊʽˇʵʽˁˈˍʹˍʰ ʶ˃˒ʱ˄ʽˋʹˌ ˍʹˌ 
ʅʶ˂ʺ˄ʹˌ ˋˍˇ˄ ˇˎˊʱ˄ʽˇ ʻˈ˂ˇ ʵʶ˄ ʶʾ˄ʰʽ нп˖ˊʹΣ ʲύ ʹ ʅʶ˂ʺ˄ʹ ʶʾ˄ʰʽ ʵˇˊˎ˒ˈˊˇˌ ˍʹˌ ɱʹˌ 
˃ʶ ˉʶˊʾˇʵˇ ˈ˔ʽ нп˖ˊʹΣ ʵʶ˄ ʶˉʹˊʷʰˋʶ ʰˊ˄ʹˍʽˁʱ ˍʹ˄ ʶ˄ʰ˂˂ʰˁˍʽˁʺ ʰ˄ˍʾ˂ʹ˕ʹ ˈˍʽ ʹ 
ˉʰˊˇˎˋʾʰ ˍʹˌ ʅʶ˂ʺ˄ʹˌ ˋˍˇ˄ ˇˎˊʱ˄ʽˇ ʻˈ˂ˇ ʶʾ˄ʰʽ ʵʹ˂˖ˍʽˁʺ ˍʹˌ ˄ˏ˔ˍʰˌΦ 

ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ   

ɶ ʷˊʶˎ˄ʰ ʶˉʽʲʶʲʰʾ˖ˋʶ ˋʶ ˉˊ˗ˍˇ ʶˉʾˉʶʵˇ ˍʰ ˉˇˊʾˋ˃ʰˍʰ ˍʹˌ ˋˏʴ˔ˊˇ˄ʹˌ 
ʲʽʲ˂ʽˇʴˊʰ˒ʾʰˌ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʰ ˇˉˇʾʰ ˃ʰʻʹˍʷˌ ˁʰʽ ʶ˄ʺ˂ʽˁʶˌ ʻʶ˖ˊˇˏ˄ ʵʶʵˇ˃ʷ˄ʹ ˍʹ˄ 
ˉʰˊˇˎˋʾʰ ˍʹˌ ʅʶ˂ʺ˄ʹˌ ˋˍˇ˄ ˄ˎ˔ˍʶˊʽ˄ˈ ˇˎˊʰ˄ˈ (Casati, 2004).  

ɮˉˈ ʶˁʶʾ ˁʰʽ ˉʷˊʰ ˒ʰʾ˄ʶˍʰʽ ˉ˖ˌ ʹ ʰ˄ˍʾ˂ʹ˕ʹ ʰˎˍʺ ʶʾ˄ʰʽ ˍˈˋˇ ʲʰʻʽʱ ˊʽʸ˖˃ʷ˄ʹ 
ˋˍʽˌ ˋˎ˄ʶʽʵʺˋʶʽˌ ˍ˖˄ ʰ˄ʻˊ˗ˉ˖˄ ˉˇˎ ʰˁˈ˃ʰ ˁʰʽ ʰύ ˉʰˊʰˍʹˊʹˋʽʰˁʱ ʵʶʵˇ˃ʷ˄ʰ ˉˇˎ 
ˉˊˇˁˏˉˍˇˎ˄ ʰˉˈ ˍʹ˄ ˁʰʻʹ˃ʶˊʽ˄ʺ ʶ˃ˉʶʽˊʾʰ ˉˊˇʿˈ˄ˍˇˌ ˍˇˎ ˔ˊˈ˄ˇˎ όʹ ʅʶ˂ʺ˄ʹ ʵʶ˄ 
ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˋˍˇ ʾʵʽˇ ˋʹ˃ʶʾˇ ˋˍˇ˄ ˇˎˊʰ˄ˈ ˃ʶˍʱ ʰˉˈ нп ˗ˊʶˌύ ʲύ ʴ˄˗ˋʶʽˌ ʰˉˈ ˍˇ 
ˋ˔ˇ˂ʽˁˈκʶ˅˖ˋ˔ˇ˂ʽˁˈ ˉʶˊʽʲʱ˂˂ˇ˄ όʅʶ˂ʺ˄ʹ ʵˇˊˎ˒ˈˊˇˌ ˍʹˌ ɱʹˌ ˃ʶ ˉʶˊʾˇʵˇ ˈ˔ʽ 
нп˖ˊʹύΣ ʶ˄˗ ʰˉˇˍʶ˂ˇˏ˄ ˍʶˁ˃ʺˊʽʰ ʰ˃˒ʽˋʲʺˍʹˋʹˌ ˍʹˌ ʰ˄ˍʾ˂ʹ˕ʹˌ ʰˎˍʺˌΣ ˋˍʹ˄ ˉˊʱ˅ʹ 
ʵʶ˄ ˍʹ˄ ʶˉʹˊʶʱʸˇˎ˄Φ ɼʰˍʱ ˋˎ˄ʷˉʶʽʰ, ˇʽ ʶˁˉʰʽʵʶˎˈ˃ʶ˄ˇʽ ˋʶ ˃ʶʴʱ˂ˇ ʲʰʻ˃ˈ ʵʶ ˄
˒ʰʾ˄ʶˍʰʽ ˄ʰ ˉˊˇʲʰʾ˄ˇˎ˄ ʰˎʻˈˊ˃ʹˍʰ ˋˍʹ ˋˎˋ˔ʷˍʽˋʹ ˉˇˎ ˉˊˇˁˏˉˍʶʽ ʰ˄ʱ˃ʶˋʰ ˋˍʹ 



ʃʄɮɼʆɹɼɮ мнˇˎ ʅʇɿɳɲʄɹʁʇ ɳɿɳʊɳʆ   ʃʄʁʊʁʄɹɼɳʅ ɮɿɮɼʁɹɿʍʅɳɹʅ 

103 
 

ˋˎ˔˄ˈˍʹˍʰ ʶ˃˒ʱ˄ʽˋʹˌ ˍʹˌ ʅʶ˂ʺ˄ʹˌ ˋˍˇ˄ ˄ˎ˔ˍʶˊʽ˄ˈ ˇˎˊʰ˄ˈ ˁʰʽ ˍʹ˄ ˉʶˊʽˇʵʽˁˈˍʹˍʰ 
ʶ˃˒ʱ˄ʽˋʺˌ ˍʹˌ ˋˍˇ ʾʵʽˇ ˋʹ˃ʶʾˇ ˍˇˎ ˇˎˊʱ˄ʽˇˎ ʻˈ˂ˇˎΦ ʅˍˇ ˉ˂ʰʾˋʽˇ ʰˎˍˈ ʻʰ ʶʾ˔ʶ 
˄ˈʹ˃ʰ ʹ ˇʽˁˇʵˈ˃ʹˋʹ ʰ˄ˍʽ˂ʺ˕ʶ˖˄ ʴʽʰ ˍʹ ˋˎˋ˔ʷˍʽˋʹ ʰˎˍʺ ˄ʰ ʰˉˇˍʶ˂ʶʾ ˁˇ˃ʲʽˁˈ 
ˍ˃ʺ˃ʰ ˃ʽʰˌ ˋ˔ʶˍʽˁʺˌ ʵʽʵʰˁˍʽˁʺˌ ˉʰˊʷ˃ʲʰˋʹˌ ό˃ʶ ˍʹ˄ ˉˊˇːˉˈʻʶˋʹ ˈˍʽ ˇʽ 
ʶˁˉʰʽʵʶˎˈ˃ʶ˄ˇʽ ˃ˉˇˊˇˏ˄ ˄ˇʹˍʽˁʱ ˄ʰ ˁʱ˄ˇˎ˄ ˃ʶˍʰʲʱˋʶʽˌ ʰˉˈ ˍˇ ˋˏˋˍʹ˃ʰ 
ʰ˄ʰ˒ˇˊʱˌ ʰˁʾ˄ʹˍˇˎ ˉʰˊʰˍʹˊʹˍʺ ˋˍʹ ɱʹ  ˋʶ ʶˁʶʾ˄ˇ ˍˇˎ ʰˁʾ˄ʹˍˇˎ ˉʰˊʰˍʹˊʹˍʺ ˍˇˎ 
ʹ˂ʽʰˁˇˏ ˃ʰˌ ˋˎˋˍʺ˃ʰˍˇˌύΦ 

ʆʷ˂ˇˌΣ ˉˊʷˉʶʽ ˄ʰ ˍˇ˄ʽˋˍʶʾ ˈˍʽ ˋˍʹ˄ ʷˊʶˎ˄ʰ ʰˎˍʺ ˎˉʺˊ˅ʰ˄ ˁʱˉˇʽˇʽ 
ˉʶˊʽˇˊʽˋ˃ˇʾΦ ʆˇ ʵʶʾʴ˃ʰ ˋʶ ˁʱʻʶ ˉ˂ʹʻˎˋ˃ˈ ʵʶ˄ ʺˍʰ˄ ˃ʶʴʱ˂ˇ ˇˏˍʶ ˉʶˊʽ˂ʱ˃ʲʰ˄ʶ 
ʶ˄ʵʽʱ˃ʶˋʶˌ ʹ˂ʽˁʽʰˁʷˌ ˇ˃ʱʵʶˌ. ɸʰ ʶʾ˔ʶ ˂ˇʽˉˈ˄ ˄ˈʹ˃ʰ ˄ʰ ˉˊʰʴ˃ʰˍˇˉˇʽʹʻʶʾ ˃ʾʰ 
ʰ˄ˍʾˋˍˇʽ˔ʹ ʷˊʶˎ˄ʰ ˋʶ ʶˎˊˏˍʶˊˇ ˁʰʽ ʰ˄ˍʽˉˊˇˋ˖ˉʶˎˍʽˁˈˍʶˊˇ ʵʶʾʴ˃ʰ ˍˇˎ ˉ˂ʹʻˎˋ˃ˇˏΣ 
ʷˍˋʽ ˗ˋˍʶ ˍʰ ˉˊˇʰ˄ʰ˒ʶˊʻʷ˄ˍʰ ˋˎ˃ˉʶˊʱˋ˃ʰˍʰ ˄ʰ ʴʶ˄ʽˁʶˎˍˇˏ˄ ˁʰʽ ʶ˄ʵʶ˔ˇ˃ʷ˄˖ˌ ˄ʰ 
ʶ˃ˉ˂ˇˎˍʽˋˍˇˏ˄Φ 
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ɮ˒ʺʴʹˋʹ ʽˋˍˇˊʽ˗˄ ʰˉˈ ˍʹ˄ ɹˋˍˇˊʾʰ ˍ˖˄ ɰʽˇʶˉʽˋˍʹ˃˗˄ 
ˋˍʹ ɲʽʰˍˊˇ˒ʽˁʺ ɳˁˉʰʾʵʶˎˋʹ 

ɳ˂ʷ˄ʹ ɼʰˋˁʰ˒ʷˍˇˎ1, ɳˎʰʴʴʶ˂ʾʰ ɾʰˎˊʽˁʱˁʹ2, ɿʰˎˋʽˁʱ ɼʰ˕ʰ˂ʱ2 
1ʃˊ˖ˍˇʲʱʻ˃ʽʰ ɳˁˉʰʾʵʶˎˋʹ, 2ʃʆɲɳΣ ɳɼʃɮ 

ʃʶˊʾ˂ʹ˕ʹ 

ɶ ʰ˒ʺʴʹˋʹ ʽˋˍˇˊʽ˗˄ ʰˉˈ ˍʹ˄ ɹˋˍˇˊʾʰ ˍ˖˄ ɳˉʽˋˍʹ˃˗˄ ʷ˔ʶʽ ˎˉˇˋˍʹˊʽ˔ʻʶʾ ˖ˌ ˃ʽʰ ʵʽʵʰˁˍʽˁʺ 
ˉˊʰˁˍʽˁʺ ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ ʵʽʶˎˁˇ˂ˏ˄ʶʽ ˍˈˋˇ ˍʹ ˃ʱʻʹˋʹ ˈˋˇ ˁʰʽ ˍʹ ʵʽʵʰˋˁʰ˂ʾʰ ˍ˖˄ ʶ˄˄ˇʽ˗˄ 
ˋˍʽˌ ˒ˎˋʽˁʷˌ ʶˉʽˋˍʺ˃ʶˌΣ ʰˉˇˍʶ˂˗˄ˍʰˌ ˉʰˊʱ˂˂ʹ˂ʰ ʷ˄ʰ˄ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈ ˍˊˈˉˇ ˄ʰ 
ʶ˄ˋ˖˃ʰˍ˖ʻʶʾ ʹ ʽˋˍˇˊʽˁʺ ˁʰʽ ʹ ˒ʽ˂ˇˋˇ˒ʽˁʺ ʵʽʱˋˍʰˋʹ ˍ˖˄ ɳˉʽˋˍʹ˃˗˄ ˋˍʹ ʵʽʵʰˋˁʰ˂ʾʰ ˁʰʽ 
ˁʱ˄ˇ˄ˍʰ̩  ˉʽˇ ʰ˄ʻˊ˗ˉʽ˄ʹ ˍʹ˄ ʶˉʽˋˍʺ˃ʹ ˁʰʽ ˍʹ ʵʽʵʰˋˁʰ˂ʾʰ ˍʹˌΦ ʅ˔ʶʵʽʱˋˍʹˁʶ ˃ʽʰ ʵʽʵʰˁˍʽˁʺ 
ˉʰˊʷ˃ʲʰˋʹ ˃ʶ ˍʹ ˔ˊʺˋʹ ˎ˂ʽˁˇˏ ʰˉˈ ˍʹ˄ ʽˋˍˇˊʾʰ ˍʹˌ ɰʽˇ˔ʹ˃ʶʾʰˌ ˁʰʽ ˍʹ ˃ʷʻˇʵˇ ʰ˒ʺʴʹˋʹˌΦ 
ʅˍˈ˔ˇˌ ˃ʰˌ ʺˍʰ˄ ˄ʰ ʵʽʵʱ˅ˇˎ˃ʶ ˉˍˎ˔ʷˌ ˍʹˌ ʊˏˋʹˌ ˍʹˌ ɳˉʽˋˍʺ˃ʹˌΣ ˃ʰʸʾ ˃ʶ ˍʹ ʵʽʵʰˋˁʰ˂ʾʰ 
ʵʽʰˍˊˇ˒ʽˁ˗˄ ʶ˄˄ˇʽ˗˄Φ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʷʵʶʽ˅ʰ˄ ˈˍʽ ˇʽ ʵʽʰˍˊˇ˒ʽˁʷˌ ʴ˄˗ˋʶʽˌ ˍ˖˄ ˃ʰʻʹˍ˗˄ 
ʰˎ˅ʺʻʹˁʰ˄ ˋʹ˃ʰ˄ˍʽˁʱΣ ʶ˄˗ ˇʽ ˃ʰʻʹˍʷˌ ʰ˄ʰ˒ʷˊʻʹˁʰ˄ ˋʶ ʽʵʷʶˌ ʴʽʰ ˍʹ ʊˏˋʹ ˍʹˌ ɳˉʽˋˍʺ˃ʹˌ 
ˁʰʽ ʰ˄ʷˉˍˎ˅ʰ˄ ʷ˄ʰ ʽʵʽʰʾˍʶˊˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ʴʽʰ ˍʹ˄ ɳˉʽˋˍʺ˃ʹ ˁʰʽ ˍʹ ʵʽʵʰˋˁʰ˂ʾʰ ̱ ʹˌ.  

ɽʷ˅ʶʽˌ ˁ˂ʶʽʵʽʱ: ɹˋˍˇˊʾʰ ˍ˖˄ ɳˉʽˋˍʹ˃˗˄Σ ʊˏˋʹ ˍʹˌ ɳˉʽˋˍʺ˃ʹˌΣ ʰ˒ʺʴʹˋʹ ʽˋˍˇˊʽ˗˄Σ 
ʵʽʰˍˊˇ˒ʽˁʺ ʶˁˉʰʾʵʶˎˋʹ 

Storytelling from the History of Life Sciences in Nutrition 
Education 

Eleni Kaskafetou1, Evangelia Mavrikaki2, Nausica Kapsala2 
1Primary Education, 2Department of Primary Education, National and Kapodistrian 
University of Athens 

Abstract 

Science storytelling has been advocated as a teaching practice that can facilitate both 
learning and teaching of the concepts in natural sciences while being an effective way to 
integrate the historical and philosophical dimension of Science into teaching and making 
science and its teaching more humane. We designed a teaching intervention using material 
from the history of Biochemistry and the storytelling method. Our aim was to teach aspects 
of the Nature of Science, along with the acquisition of nutritional knowledge. The results 
showed that the nutritional knowledge of pupils increased significantly, while students 
reflected accurately on ideas about the Nature of Science and developed a special interest in 
Science and in the teaching process. 

Keywords: History of Science, Nature of Science, storytelling, nutrition education 
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ɳʽˋʰʴ˖ʴʺ 

ɶ ˁʰˍʰ˄ˈʹˋʹ ˍʹˌ ʊˏˋʹˌ ˍʹˌ ɳˉʽˋˍʺ˃ʹˌ ʰˉˇˍʶ˂ʶʾ ˃ʽʰ ʰˉˈ ˍʽˌ ʲʰˋʽˁʷˌ ˋˎ˄ʽˋˍ˗ˋʶˌ 
ˍˇˎ ʶˉʽˋˍʹ˃ˇ˄ʽˁˇˏ ʴˊʰ˃˃ʰˍʽˋ˃ˇˏ ˁʰʽ ˋˍˈ˔ˇ ˍ˖˄ ˋˏʴ˔ˊˇ˄˖˄ ˃ʶˍʰˊˊˎʻ˃ʾˋʶ˖˄ ˋˍʹ˄ 
ʶˁˉʰʾʵʶˎˋʹ όʋʰ˂ˁʽʱ, 2лмнύΦ ɶ ʽˋˍˇˊʾʰ ˍ˖˄ ɳˉʽˋˍʹ˃˗˄ ˃ˉˇˊʶʾ ˄ʰ ˔ˊʹˋʽ˃ʶˏˋʶʽ ˖ˌ 
ˉ˂ʰʾˋʽˇ ʴʽʰ ˍʹ ʵʽʵʰˋˁʰ˂ʾʰ ˍʹˌ ʊˏˋʹˌ ˍʹˌ ɳˉʽˋˍʺ˃ʹˌ ˁʰʽ ˄ʰ ˎˉˇʲˇʹʻʺˋʶʽ ˋʹ˃ʰ˄ˍʽˁʱ 
ˍʹ˄ ˁʰˍʰ˄ˈʹˋʹ ˍˇˎ ʴ˄˖ˋˍʽˁˇˏ ʰ˄ˍʽˁʶʽ˃ʷ˄ˇˎ ˁʰʽ ˍʹ ˃ʶʾ˖ˋʹ ˍ˖˄ ˉʰˊʰ˄ˇʺˋʶ˖˄ 
ˋ˔ʶˍʽˁʱ ˃ʶ ʰˎˍˈ ό/ƭƻǳƎƘ, нллсύΦ ɶ ʰ˒ʺʴʹˋʹ ʽˋˍˇˊʽ˗˄ ʰˉˈ ˍʹ˄ ɹˋˍˇˊʾʰ ˍ˖˄ 
ɳˉʽˋˍʹ˃˗˄ ʷ˔ʶʽ ˎˉˇˋˍʹˊʽ˔ʻʶʾ ˖ˌ ˃ʽʰ ʵʽʵʰˁˍʽˁʺ ˉˊʰˁˍʽˁʺ ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ ʵʽʶˎˁˇ˂ˏ˄ʶʽ 
ˍʹ˄ ˁʰˍʰ˄ˈʹˋʹ ˍ˖˄ ʶ˄˄ˇʽ˗˄ ˋˍʽˌ ˒ˎˋʽˁʷˌ ʶˉʽˋˍʺ˃ʶˌΣ ʰˉˇˍʶ˂˗˄ˍʰˌ ˉʰˊʱ˂˂ʹ˂ʰ ʷ˄ʰ˄ 
ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈ ˍˊˈˉˇ ˄ʰ ʶ˄ˋ˖˃ʰˍ˖ʻʶʾ ʹ ʽˋˍˇˊʽˁʺ ˁʰʽ ʹ ˒ʽ˂ˇˋˇ˒ʽˁʺ ʵʽʱˋˍʰˋʹ ˍ˖˄ 
ɳˉ̔ˋˍʹ˃˗˄ ˋˍʹ ʵʽʵʰˋˁʰ˂ʾʰ ˁʰʽ ˁʱ˄ˇ˄ˍʰˌ ˉʽˇ ʰ˄ʻˊ˗ˉʽ˄ʹ ˍʹ˄ ʶˉʽˋˍʺ˃ʹ ˁʰʽ ˍʹ 
ʵʽʵʰˋˁʰ˂ʾʰ ˍʹˌ όɼʰ˕ʰ˂ʱ ˁΦΦɦΣ нлмр˜ Hadzigeorgiou, 2006̃ Kapsala & Mavrikaki, 
2020̃ Kokkotas et al., нлмлύΦ ɳˉʾˋʹˌΣ ˖ˌ ʵʽʵʰˁˍʽˁʺ ˉˊʰˁˍʽˁʺ ˒ʰʾ˄ʶˍʰʽ ˉ˖ˌ ʷ˔ʶʽ ˍʹ 
ʵˎ˄ʰˍˈˍʹˍʰ ˄ʰ ˉˊˇˋʶ˂ˁˏʶʽ ˍˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˁʰʽ ˍʹ˄ ʰ˒ˇˋʾ˖ˋʹ ˍ˖˄ ˃ʰʻʹˍ˗˄ 
όIŀŘȊƛƎŜˇǊƎƛƻǳ et al., 2012).   

ɾʷ˔ˊʽ ˋʺ˃ʶˊʰ ˎˉʱˊ˔ʶʽ ˃ˈ˄ˇ ̄ʁˊʽˇˊʽˋ˃ʷ˄ˇˌ ʰˊʽʻ˃ˈˌ ʵʽʵʰˁˍʽˁ˗˄ 
ˉʰˊʶ˃ʲʱˋʶ˖˄ ˋʶ ˃ʰʻʹˍʷˌ ˍ˖˄ ˍʶ˂ʶˎˍʰʾ˖˄ ˍʱ˅ʶ˖˄ ˍˇˎ ʵʹ˃ˇˍʽˁˇˏ ˉˇˎ ˄ʰ 
ʰ˅ʽˇˉˇʽˇˏ˄ ˍʹ˄ ʱ˃ʶˋʹΣ ˉ˂ʰʽˋʽ˖˃ʷ˄ʹ ˃ʶ ˍˇ ʴ˄˖ˋˍʽˁˈ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˁʰʽ ʰ˄ʰˋˍˇ˔ʰˋˍʽˁʺ 
ʵʽʵʰˋˁʰ˂ʾʰ ˍʹˌ ʊˏˋʹˌ ˍʹˌ ɳˉʽˋˍʺ˃ʹˌΦ ɳ˄ʵʶʽˁˍʽˁˈ ˉʰˊʱʵʶʽʴ˃ʰ ʶʾ˄ʰʽ ʹ ʷˊʶˎ˄ʰ ˍ˖˄ 
Kruse & ²ƛƭŎƻȄ όнлммύΦ ɳˉʾˋʹˌ, ʵʽʰˉʽˋˍ˗ʻʹˁʶ ˈˍʽ ˎˉʱˊ˔ˇˎ˄ ʴʶ˄ʽˁˈˍʶˊʰ ˂ʾʴʶˌ 
ʵʽʵʰˁˍʽˁʷˌ ˉʰˊʶ˃ʲʱˋʶʽˌ ˉˇˎ ˄ʰ ̝́ ʹˋʽ˃ˇˉˇʽˇˏ˄ ˍʹ˄ ʰ˒ʺʴʹˋʹ ʴʽʰ ˃ʽʰ ˍʷˍˇʽʰ 
ʵʽʵʰˋˁʰ˂ʾʰ ˈˉ˖ˌ ˋˍʹ˄ ʷˊʶˎ˄ʰ ˍ˖˄ Kokkotas et al.(2010) ˁʰʽ ˍ˖˄ Kapsala &  
Mavrikaki (2021). 

ɶ ˉʰˊˇˏˋʰ ˃ʶ˂ʷˍʹ ʰˉˇˍʶ˂ʶʾ ˃ʶ˂ʷˍʹ ˉʶˊʾˉˍ˖ˋʹˌ ˍʹˌ ʶ˒ʰˊ˃ˇʴʺˌ ˃ʽʰˌ 
ʵʽʵʰˁˍʽˁʺˌ ˉʰˊʷ˃ʲʰˋʹˌ ˉˇˎ ˋˍʹˊʾʸʶˍʰʽ ˋˍʹ ˔ˊʺˋʹ ˎ˂ʽˁˇˏ ʰˉˈ ˍʹ˄ ʽˋˍˇˊʾʰ ˍʹˌ 
ɰʽˇ˔ʹ˃ʶʾʰˌ ˁʰʽ ˋˍʹ˄ ʰ˒ʺʴʹˋʹ ˁʰʽ ʷ˔ʶʽ ˖ˌ ˋˍˈ˔ˇ ˍʹ ʵʽʵʰˋˁʰ˂ʾʰ ˉˍˎ˔˗˄ ˍʹˌ ʊˏˋʹˌ 
ˍʹˌ ɳˉʽˋˍʺ˃ʹˌΣ ˉʰˊʱ˂˂ʹ˂ʰ ˃ʶ ˍʹ˄ ʰˉˈˁˍʹˋʹ ʵʽʰˍˊˇ˒ʽˁ˗˄ ʴ˄˗ˋʶ˖˄Φ ʆʰ ʶˊʶˎ˄ʹˍʽˁʱ 
˃ʰˌ ʶˊ˖ˍʺ˃ʰˍʰ (ɳɳύ ʵʽʰ˃ˇˊ˒˗ʻʹˁʰ˄ ˋˍʰ ʶ˅ʺˌΥ  

ʃˇʽʰ ʶʾ˄ʰʽ ʹ ʶˉʾʵˊʰˋʹ ˃ʽʰˌ ʵʽʵʰˁˍʽˁʺˌ ˉʰˊʷ˃ʲʰˋʹˌ ʲʰˋʽˋ˃ʷ˄ʹˌ ˋˍʹ˄ 
ʰ˒ʺʴʹˋʹ ˃ʽʰˌ ʽˋˍˇˊʾʰˌ ʰˉˈ ˍʹ˄ ɹˋˍˇˊʾʰ ˍʹˌ ɰʽˇ˔ʹ˃ʶʾʰˌΥ  

¶ ɳɳм  ˋˍʽˌ ɻ ʽʰˍˊˇ˒ʽˁʷˌ ʴ˄˗ˋʶʽˌ ˍ˖˄ ˃ʰʻʹˍ˗˄Τ  

¶ ɳɳн  ˋˍʽˌ ʰˉˈ˕ʶʽˌ ˍˇˎˌ ʴʽʰ ˍʹ ʊˏˋʹ ˍʹˌ ɳˉʽˋˍʺ˃ʹˌ όʊʆɳύ;  

¶ ɳɳо ˋˍˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˍˇˎˌ ʴʽʰ ˍʹ˄ ɳˉʽˋˍʺ˃ʹΤ ˁʰʽ  

¶ ɳɳп ˋ̱ ˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˍ˖˄ ˃ʰʻʹˍ˗˄ ʴʽʰ ˍˇ ˃ʱʻʹ˃ʰΤ  

ɾʶʻˇʵˇ˂ˇʴʾʰ 

ɶ ʵʽʵʰˁˍʽˁʺ ˉʰˊʷ˃ʲʰˋʹ ˋ˔ʶʵʽʱˋˍʹˁʶ ˗ˋˍʶ ˄ʰ ʰˉʶˎʻˏ˄ʶˍʰʽ ˋʶ ˃ʰʻʹˍʷˌ ɳϥ 
ɲʹ˃ˇˍʽˁˇˏ ˁʰʽ ˄ʰ ˃ˉˇˊʶʾ ˄ʰ ʶ˄ˍʰ˔ʻʶʾ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍʹˌ ʶ˄ˈˍʹˍʰˌ ˍˇˎ ˉʶˉˍʽˁˇˏ 
ˋˎˋˍʺ˃ʰˍˇˌ ˁʰʽ ˍʹˌ ʵʽʰˍˊˇ˒ʺˌ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌ «ʊˎˋʽˁ»ɦΦ ɳˉʽ˂ʷ˔ʻʹˁʰ˄ ʵˎˇ 
ˉʶˊʽˉˍ˗ˋʶʽˌ ʰˉˈ ˍʹ˄ ʽˋˍˇˊʾʰ ˍʹˌ ɰʽˇ˔ʹ˃ʶʾʰˌΥ  «ʁ /ƘǊƛǎǘƛŀŀƴ 9ƛƧƪƳŀƴ ˁʰʽ ˍˇ ˃ˉʷˊʽ- 
˃ˉʷˊʽ» (Project Storytelling, 2015aύ ˁʰʽ ζʁ James [ƛƴŘ ˁʰʽ ˍˇ ˋˁˇˊʲˇˏˍˇ» 
(Frankenburg, 2009̃ Project Storytelling, 2015b).  
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ʆˇ ʰˊ˔ʽˁˈ ˎ˂ʽˁˈ ʴʽʰ ˍʹ ʵʹ˃ʽˇˎˊʴʾʰ ˍˇˎ ʶˉʶʽˋˇʵʾˇˎ ˃ʶ ˍˇ ˃ˉʷˊʽ-˃ˉʷˊʽ ˁʰʽ ˍʹ 
ʲʽˍʰ˃ʾ˄ʹ ɰм ʰ˄ˍ˂ʺʻʹˁʶ ʰˉˈ ˍˇ ʶˊʶˎ˄ʹˍʽˁˈ ˉˊˈʴˊʰ˃˃ʰ ζStorytelling @ Teaching 
Model, Project 518094-LLP-1-2011-1-GR-COMENIUS-CMP». ʆˇ ˎ˂ʽˁˈ ʴʽʰ ˍʹ 
ʵʹ˃ʽˇˎˊʴʾʰ ˍˇˎ ˋˏ˄ˍˇ˃ˇˎ ʶˉʶʽˋˇʵʾˇˎ ʴʽʰ ˍʹ ˃ʶ˂ʷˍʹ ˍˇˎ WŀƳŜǎ [ƛƴŘ ˋˍˇ ˋˁˇˊʲˇˏˍˇΣ 
ˁʰʻ˗ˌ ˁʰʽ ˎ˂ʽˁˈ ʴʽʰ ˍʽˌ ʰˉʰʽˍˇˏ˃ʶ˄ʶˌ ʰˉ˂ˇˉˇʽʺˋʶʽˌ ˁʰʽ ˉˊˇˋʻʺˁʶˌ ʰ˄ˍ˂ʺʻʹˁʰ˄ 
ˍˈˋˇ ʰˉˈ ˍˇ ˉˊˇʰ˄ʰ˒ʶˊʻʷ˄ ˉˊˈʴˊʰ˃˃ʰ ˈˋˇ ˁʰʽ ʰˉˈ ˍˇ ʲʽʲ˂ʾˇ ˍˇˎ Frankenburg 
(2009) "Vitamins 5ƛǎŎƻǾŜǊƛŜǎ ŀƴŘ 5ƛǎŀǎǘŜǊǎΥ IƛǎǘƻǊȅΣ {ŎƛŜƴŎŜ ŀƴŘ /ƻƴǘǊƻǾŜǊǎƛŜǎϦΦ ʁʽ 
ʵˎˇ ʰˎˍʷˌ ˉʶˊʽˉˍ˗ˋʶʽˌ ʶ˄ˇˉˇʽʺʻʹˁʰ˄ ˋʶ ˃ʽʰ ʽˋˍˇˊʾʰ ˃ʶ ˍʷˋˋʶˊʰ ʶˉʶʽˋˈʵʽʰ 
ʶˉʽ˔ʶʽˊ˗˄ˍʰˌ ˃ʷˋʰ ʰˉˈ ˍʹ˄ ˍʶ˂ʽˁʺ ʽˋˍˇˊʾʰ ˄ʰ ʵʽʰʴˊʱ˒ʶˍʰʽ ʹ ˉˇˊʶʾʰ ʶ˅ʷ˂ʽ˅ʹˌ ˍʹˌ 
ʴ˄˗ˋʹˌ ʴʽʰ ˍʽˌ ʵˎˇ ʲʽˍʰ˃ʾ˄ʶˌ ʷ˖ˌ ˋʺ˃ʶˊʰΦ ʆˇ ʰ˒ʹʴʹ˃ʰˍʽˁˈ ˁʶʾ˃ʶ˄ˇ ˉˇˎ ʶˉʽ˂ʷ˔ʻʹˁʶ 
ʵʽʰ˃ˇˊ˒˗ʻʹˁ ʁʷˍˋʽ ˗ˋˍʶ ˄ʰ ˃ˉˇˊʶʾ ˄ʰ ʰˉʶˎʻˎ˄ʻʶʾ ˋˍʹ˄ ʹ˂ʽʰˁʺ ˇ˃ʱʵʰ ˉˇˎ ʻʰ 
ʴʽ˄ˈˍʰ˄ ʹ ˉʰˊʷ˃ʲʰˋʹΦ ʆʰ ʵˎˇ ˉˊ˗ˍʰ ʶˉʶʽˋˈʵʽʰ ʰ˒ˇˊˇˏˋʰ˄ ˋˍʹ ˃ʶ˂ʷˍʹ ʴʽʰ ˍˇ 
˃ˉʷˊʽ-˃ˉʷˊʽ ˁʰʽ ˍʹ ʲʽˍʰ˃ʾ˄ʹ ɰмΣ ˍˇ ˍˊʾˍˇ ˋˍʹ ˃ʶ˂ʷˍʹ ʴʽʰ ˍˇ ˋˁˇˊʲˇˏˍˇ ˁʰʽ ˍʹ 
ʲʽˍʰ˃ʾ˄ʹ /Σ ʶ˄˗ ˍˇ ˍʷˍʰˊˍˇ ˋˍʹ ˃ʶˍʰʴʶ˄ʷˋˍʶˊʹ ˃ʶ˂ʷˍʹ ʶ˄ˇˉˇʾʹˋʹˌ ˉˇˎ ʷˁʰ˄ʶ ˇ 
Kazimierz Cǳƴƪ ˁʰʽ ˍʹ ˋˏ˄ʵʶˋʹ ˃ʶ ˍʰ ˋˏʴ˔ˊˇ˄ʰ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ʵʶʵˇ˃ʷ˄ʰΦ 

ʅ̱ ʹ˄ ʷˊʶˎ˄ʰ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ от ˃ʰʻʹˍʷˌ ˁʰʽ ʰˉˇˍʶ˂ˇˏˋʰ˄ ʵʶʾʴ˃ʰ ʶˎˁˇ˂ʾʰˌ, 
ˉˇˎ ˉˊˇʷˁˎ˕ʶ ʰˉˈ ˉˊˇˋ˖ˉʽˁʷˌ ʶˉʰ˒ʷˌ ˍʹˌ ʶˊʶˎ˄ʺˍˊʽʰˌ. ʁʽ ˃ʰʻʹˍʷˌ ˉˊˇʷˊ˔ˇ˄ˍʰ˄ 
ʰˉˈ ʵʹ˃ˈˋʽˇ ˋ˔ˇ˂ʶʾˇ ʹ˃ʽʰˋˍʽˁʺ ̩ˉʶˊʽˇ˔ʺ ˍʹˌ ʶˉʰˊ˔ʾʰˌ, ʶʾ˔ʰ˄ ˉʰˊˈ˃ˇʽˇ ˁˇʽ˄˖˄ʽˁˇ -
ˇʽˁˇ˄ˇ˃ʽˁˈ ʶˉʾˉʶʵˇ ˁʰʽ ˉʰˊˈ˃ˇʽʶˌ ʶˉʽʵˈˋʶʽˌΦ ʅˍʰ ʵˏˇ ˍ˃ʺ˃ʰˍʰ ˉʷ˃ˉˍʹˌ ˍʱ˅ʹˌ 
(ɿҐ20, ɿҐ17) ʶʾ˔ʶ ˃ˈ˂ʽˌ ˉˊˇʹʴʹʻʶʾ ʹ ʵʽʵʰˋˁʰ˂ʾʰ ˍʹˌ ʶ˄ˈˍʹˍʰˌ ζʃʶˉˍʽˁˈ ˋˏˋˍʹ˃ʰ- 
ɲʽʰˍˊˇ˒ʺη.  

ʁʽ ʵʽʵʰˁˍʽˁʷˌ ˉʰˊʶ˃ʲʱˋʶʽˌ ʷʴʽ˄ʰ˄ ˍˇ ʾʵʽˇ ˔ˊˇ˄ʽˁˈ ʵʽʱˋˍʹ˃ʰ ˁʰʽ ˋˍʰ ʵˎˇ 
ˍ˃ʺ˃ʰˍʰΦ ʆʹ˄ ˉˊ˗ˍʹ ˃ʷˊʰ ʵˈʻʹˁʶ ˍˇ ɳˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ɲʽʰˍˊˇ˒ʽˁ˗˄ ɱ˄˗ˋʶ˖˄Σ ˍʹ 
ʵʶˏˍʶˊʹ ˃ʷˊʰ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ʹ ʵ̔ ʵʰˁˍʽˁʺ ˉʰˊʷ˃ʲʰˋʹ ˁʰʽ ˍʹ˄ ˍˊʾˍʹ ˃ʷˊʰ 
ʵˈʻ́ˁ ʶ ˁʰʽ ˉʱ˂ʽ ˍˇ ɳˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ɲʽʰˍˊˇ˒ʽˁ˗˄ ɱ˄˗ˋʶ˖˄Σ ˍˇ ɳˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ 
ʅˍʱˋʹˌ ˁʰʽ ɳ˄ʵʽʰ˒ʷˊˇ˄ˍˇˌ ˁʰʽ ˍˇ ɳˊʶˎ˄ʹˍʽˁˈ ɳˊʴʰ˂ʶʾˇ ʊˍɳ ˃ʶ ˍʹ˄ ʰ˄ˇʽˁˍˇˏ ˍˏˉˇˎ 
ʶˊ˗ˍʹˋʹΦ ɶ ʵʽʱˊˁʶʽʰ ˍʹˌ ʵʽʵʰˁˍʽˁʺˌ ˉʰˊʷ˃ʲʰˋʹˌ ʺˍʰ˄ ʵˎˇ ʵʽʵʰˁˍʽˁʷˌ ˗ˊʶˌΦ ɾʽˋʺ 
˗ˊʰ ˁʰˍʱ ˉˊˇˋʷʴʴʽˋʹ ʵʽʺˊˁʹˋʶ ʹ ˋˎ˃ˉ˂ʺˊ˖ˋʹ ˍ˖˄ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾ˖˄Φ 

ʍˌ ʶˊʶˎ˄ʹˍʽˁʱ ʶˊʴʰ˂ʶʾʰ ʴʽʰ ˍʹ ˋˎ˂˂ˇʴʺ ʵʶʵˇ˃ʷ˄˖˄ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ 
ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˍʹˌ ˉʰˊʷ˃ʲʰˋʹˌ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄: 

ʰΦ ̫˄ʰ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ʵʽʰˍˊˇ˒ʽˁ˗˄ ʴ˄˗ˋʶ˖˄ όɳɲɱύ ˉˇˎ ʰ˄ʰˉˍˏ˔ʻʹˁʶ ʰˉˈ 
ˍʽˌ ʶˊʶˎ˄ʺˍˊʽʶˌ ˁʰʽ ʰˉˇˍʶ˂ʶʾˍˇ ʰˉˈ ʵ˗ʵʶˁʰ ʶˊ˖ˍʺˋʶʽˌ ˉˇ˂˂ʰˉ˂ʺˌ ʶˉʽ˂ˇʴʺˌ ˃ʶ 
ˋˁˇˉˈ ˍʹ ʵʽʶˊʶˏ˄ʹˋʹ ˍ˖˄ ʵʽʰˍˊˇ˒ʽˁ˗˄ ʴ˄˗ˋʶ˖˄ ˍ˖˄ ˃ʰʻʹˍ˗˄ ˋ˔ʶˍʽʸˈ˃ʶ˄˖˄ ˃ʶ ˍˇ 
ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍʹˌ ˉʰˊʷ˃ʲʰˋʹˌ,  

ʲΦ ̫˄ʰ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ˉˇˎ ʰˉˇˋˁˇˉˇˏˋʶ ˋˍʹ ʵʽʶˊʶˏ˄ʹˋʹ ˍˇˎ 
ʶ˄ʵʽʰ˒ʷˊˇ˄ˍˇˌ ˍ˖˄ ˃ʰʻʹˍ˗˄ ˃ʶ ˍʷˋˋʶˊʽˌ ʶˊ˖ˍʺˋʶʽˌ ˁ˂ʶʽˋˍˇˏ  ˍˏˉˇˎ ˉʶ˄ˍʱʲʰʻ˃ʹˌ 
ˁ˂ʾ˃ʰˁʰˌ [ƛƪŜǊǘ ˁʰʽ ˃ʽʰ ʰ˄ˇʽˁˍˇˏ ˍˏˉˇˎ ʶˊ˗ˍʹˋʹ ς ʶˉʾˋʹˌ ʰ˄ʰˉˍˏ˔ʻʹˁʶ ʰˉˈ ˍʽˌ 
ʶˊʶˎ˄ʺˍˊʽʶˌ ς ˁ ʰʽ  

ʴΦ ʷ˄ʰ ʶˊʶˎ˄ʹˍʽˁˈ ʶˊʴʰ˂ʶʾˇ ʴʽʰ ˍʹ ʊˍɳ όYǊǳǎŜ & Wilcox, 2011) h ˉˇˍʶ˂ˇˏ˃ʶ˄ˇ 
ʰˉˈ ˃ʽʰ ʶˊ˗ˍʹˋʹ ʰ˄ˇʽˁˍˇˏ ˍˏˉˇˎΣ ʰˊˁʶˍʱ ʶ˂ʶˏʻʶˊʹ ˗ˋˍʶ ˄ʰ ˃ʹ˄ ˁʰˍʶˎʻˏ˄ʶʽ ˍˇˎˌ 
˃ʰʻʹˍʷˌ ˋʶ ˋˎʴˁʶˁˊʽ˃ʷ˄ʶˌ ʽʵʷʶˌ όάʆʽ ʷ˃ʰʻʶˌ ʴʽʰ ˍʹ˄ ɳˉʽˋˍʺ˃ʹΣ ˍˇˎˌ ʶˉʽˋˍʺ˃ˇ˄ʶˌ ˁʰʽ 
ˍˇ ˉ˗ˌ ˇʽ ʶˉʽˋˍʺ˃ˇ˄ʶˌ ˁʱ˄ˇˎ˄ ˍʹ˄ ʷˊʶˎ˄ʱ ˍˇˎˌ ʰˉˈ ˍʹ˄ ʽˋˍˇˊʾʰ ˉˇˎ ʱˁˇˎˋʶˌΤέύ ˁʰʽ 
ˍˇ ˇˉˇʾˇ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˃ʶˍʱ ˍʹ˄ ˉʰˊʷ˃ʲʰˋʹ.  

ɮˁ̌˂ˇˎʻʺʻʹˁʶ ˃ʶʽˁˍʺ ʶˊʶˎ˄ʹˍʽˁʺ ˃ʶʻˇʵˇ˂ˇʴʾʰΣ ˃ʶ ˍʹ ˔ˊʺˋʹ ˋˍˇʽ˔ʶʾ˖˄ 
ˉˇˋˇˍʽˁʺˌ ˁʰʽ ˉˇʽˇˍʽˁʺˌ ʷˊʶˎ˄ʰˌΦ ʆʰ ʵʶʵˇ˃ʷ˄ʰ ˉˇˎ ˋˎ˂˂ʷ˅ʰ˃ʶ ʰ˄ʰ˂ˏʻʹˁʰ˄ ˃ʶ ˍʹ 
˔ˊʺˋʹ ˉʶˊʽʴˊʰ˒ʽˁʺˌ ˁʰʽ ʶˉʰʴ˖ʴʽˁʺˌ ˋˍʰˍʽˋˍʽˁʺˌΣ ˈˉˇˎ ʺˍʰ˄ ʶ˒ʽˁˍˈ. ɮˊ˔ʽˁʱ, 
ˎˉˇ˂ˇʴʾˋˍʹˁʶ ˍˇ ˋˎ˄ˇ˂ʽˁˈ ˋˁˇˊ ˁʱʻʶ ˃ʰʻʹˍʺ ˋˍˇ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ʴ˄˗ˋʶ˖˄ ˉˊʽ˄ 
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ˁʰʽ ˃ʶˍʱ ˍʹ˄ ˉʰˊʷ˃ʲʰˋʹΦ ɼʱʻʶ ˋ˖ˋˍʺ ʰˉʱ˄ˍʹˋʹ ʲʰʻ˃ˇ˂ˇʴʺʻʹˁʶ ˃ʶ мΣ ʶ˄˗ ˁʱʻʶ 
˂ʱʻˇˌ ʰˉʱ˄ˍʹˋʹ ˃ʶ лΦ ʆˇ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ˉʶˊʽʶʾ˔ʶ ʵ˗ʵʶˁʰ όмнύ ʶˊ˖ˍʺˋʶʽˌΣ ʱˊʰ 
ʷ˄ʰˌ ˃ʰʻʹˍʺˌ ʻʰ ˃ˉˇˊˇˏˋʶ ˄ʰ ʷ˔ʶʽ ˋˁˇˊ ʰˉˈ л ʷ˖ˌ мнΦ ʇˉˇ˂ˇʴʾˋˍʹˁʶ ˍˇ ˋˎ˄ˇ˂ʽˁˈ 
ˋˁˇˊ ˁʱʻʶ ˃ʰʻʹˍʺ ˋˍˇ ɳˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ɲʽʰˍˊˇ˒ʽˁ˗˄ ɱ˄˗ˋʶ˖˄Σ ˉˊʽ˄ ˁʰʽ ˃ʶˍʱ ˍʹ˄ 
ˉʰˊʷ˃ʲʰˋʹΦ ʅˍʹ ˋˎ˄ʷ˔ʶʽʰ ˎˉˇ˂ˇʴʾˋˍʹˁʶ ˇ ˃̫ ˋˇˌ ˈˊˇˌ ˍ˖˄ ˋˎ˄ˇ˂ʽˁ˗˄ ˋ˖ˋˍ˗˄ 
ʰˉʰ˄ˍʺˋʶ˖˄ ˍˇˎ ʵʶʾʴ˃ʰˍˇˌ ˉˊʽ˄ ˁʰʽ ˃ʶˍʱ ˍʹ˄ ˉʰˊʷ˃ʲʰˋʹΦ ʋˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˍˇ 
ˉˊˈʴˊʰ˃˃ʰ L.aϯ {t{{ϯ {ǘŀǘƛǎǘƛŎǎ нн ʴʽʰ ˄ʰ ʵʽʰˉʽˋˍ˖ʻʶʾ ʰ˄ ˎˉʱˊ˔ˇˎ˄ ˋˍʰˍʽˋˍʽˁʱ 
ˋʹ˃ʰ˄ˍʽˁʷˌ ʵʽʰ˒ˇˊʷˌ ˋˍˇ˄ ʰˊʽʻ˃ˈ ˍ˖˄ ˋ˖ˋˍ˗˄ ʰˉʰ˄ˍʺˋʶ˖˄ ˍ˖˄ ˃ʰʻʹˍ˗˄ ˉˊʽ˄ ˁʰʽ 
˃ʶˍʱ ˍʹ˄ ˉʰˊʷ˃ʲʰˋʹ ˃ʷˋ˖ ˍˇˎ tŀƛǊŜŘ {ŀƳǇƭŜǎ ǘ-ǘŜǎǘ όʶˉʾˉʶʵˇ ˋˍʰˍʽˋˍʽˁʺˌ 
ˋʹ˃ʰ˄ˍʽˁˈˍʹˍʰˌ ʰҐΦлрύΦ ɳˉʾˋʹˌΣ ˎˉˇ˂ˇʴʾˋˍʹˁʰ˄ ˍʰ ˉˇˋˇˋˍʱ ˍ˖˄ ʶˉʽ˂ˇʴ˗˄ ˍˇ  ˎ
ʵʶʾʴ˃ʰˍˇˌ ˅ʶ˔˖ˊʽˋˍʱ ʴʽʰ ˁʱʻʶ ʶˊ˗ˍʹˋʹΣ ˉˊʽ˄ ˁʰʽ ˃ʶˍʱ ˍʹ˄ ˉʰˊʷ˃ʲʰˋʹΦ ʁ ˋˁˇˉˈˌ 
ʺˍʰ˄ ˄ʰ ʵʽʰˉʽˋˍ˖ʻʶʾ ʹ ˁʰˍʰ˄ˇ˃ʺ ˋʶ ˂ʰ˄ʻʰˋ˃ʷ˄ʶˌ ʰˉʰ˄ˍʺˋʶʽˌ ˋˍˇ ʵʶʾʴ˃ʰ ˍ˖˄ 
˃ʰʻʹˍ˗˄ ˁʰʽ ˍˇ ˁʰˍʱ ˉˈˋˇ ʰˎˍʺ ʶˉʹˊʶʱˋˍʹˁʶ ʰˉˈ ˍʹ˄ ˉʰˊʷ˃ʲʰˋʹΦ  

ɱʽʰ ˍʹ˄ ʰ˄ˇʽˁˍˇˏ ˍˏˉˇˎ ʶˊ˗ˍʹˋʹ ˉˇˎ ˊ˖ˍˇˏˋʶ ˍʽ ʱˊʶˋʶ ˋˍʰ ˉʰʽʵʽʱ 
ˉʶˊʽˋˋˈˍʶˊˇ ʰˉˈ ˍʹ ʵʽʵʰˁˍʽˁʺ ˉʰˊʷ˃ʲʰˋʹ, ʵʹ˃ʽˇˎˊʴʺʻʹˁʶ ʰˊ˔ʽˁʱ ʷ˄ʰˌ 
ˋˎʴˁʶ˄ˍˊ˖ˍʽˁˈˌ ˉʾ˄ʰˁʰˌ ˃ʶ ˍʽˌ ʰˉʰ˄ˍʺˋʶʽˌ ˍˇˎ ʵʶʾʴ˃ʰˍˇˌ ˍ˖˄ ˃ʰʻʹˍ˗˄ ˋˍʹ˄ 
ʶˊ˗ˍʹˋʹΦ ɶ ˉʶˊʰʽˍʷˊ˖ ʰ˄ʱ˂ˎˋʹ ʷʴʽ˄ʶ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ʃˇʽˇˍʽˁʺ ˁʰʽ ʃˇˋˇˍʽˁʺ 
ɮ˄ʱ˂ˎˋʹ ʃʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ˋˍʽˌ ʰˉʰ˄ˍʺˋʶʽˌ ˍˇˎ ʵʶʾʴ˃ʰˍˇˌ ό.ŜǊŜƭǎƻƴΣ мф71̃  Holsti, 
1969̃ Weber, 1990). ʍˌ ˃̌ ˄ʱʵʰ ʰ˄ʱ˂ˎˋʹˌ ˇˊʾˋˍʹˁʶ ˍˇ ζʻʷ˃ʰη ʺ ζˋʹ˃ʰˋʾʰηΦ ʁʽ 
ʰˉʰ˄ˍʺˋʶʽˌ ˍ˖˄ ˃ʰʻʹˍ˗˄ ʵʽʰʲʱˋˍʹˁʰ˄ ˃ʽʰ ˉˊˇˌ ˃ʽʰ ˉˊˇˌ ʰ˄ʰʸʺˍʹˋʹ ˁˇʽ˄˗˄ 
ˋʹ˃ʶʾ˖˄Φ ɾʶ ˍʹ ˔ˊʺˋʹ ʶˉʰʴ˖ʴʽˁʺˌ ʰ˄ʱ˂ˎˋʹˌ ʶ˅ʺ˔ʻʹˋʰ˄ ˁʰˍʹʴˇˊʾʶˌ ʰˉˈ ˍʽˌ 
ʰˉʰ˄ˍʺˋʶʽˌ ˍ˖˄ ˉʰʽʵʽ˗˄ ˁʰʽ ʷʴʽ˄ʶ ʹ ˁʰˍʰ˄ˇ˃ʺ ˍˇˎˌΦ  

ʃˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ʵʽʶˊʶˎ˄ʹʻˇˏ˄ ˇʽ ʰ˄ʰ˒ˇˊʷˌ ˍ˖˄ ˃ʰʻʹˍ˗˄ ˋʶ ʽʵʷʶˌ ʴʽʰ ˍʹ 
ʊˏˋʹ ˍʹˌ ɳˉʽˋˍʺ˃ʹˌ ˃ʶˍʱ ˍʹ ʵʽʵʰˁˍʽˁʺ ˉʰˊʷ˃ʲʰˋʹ, ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˇʽ 
ʰˉʰ˄ˍʺˋʶʽˌ ˍˇˎ ʵʶʾʴ˃ʰˍˇˌ ˋˍˇ ʶˊʴʰ˂ʶʾˇ ʊˏˋʹˌ ˍʹˌ ɳˉʽˋˍʺ˃ʹˌ ˁʰʽ ʵʹ˃ʽˇˎˊʴʺʻʹˁʶ 
ʷ˄ʰˌ ˋˎʴˁʶ˄ˍˊ˖ˍʽˁˈˌ ˉʾ˄ʰˁʰˌ ˃ʶ ˍʽˌ ʰˉʰ˄ˍʺˋʶʽˌ ˍˇˎ ʵʶʾʴ˃ʰˍˇˌ ˍ˖˄ ˃ʰʻʹˍ˗˄ ˋˍʹ˄ 
ʶˊ˗ˍʹˋʹΦ ɶ ʰ˄ʱ˂ˎˋʹ ʷʴʽ˄ʶ ˈˉ˖ˌ ˁʰʽ ˉʰˊʰˉʱ˄˖ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ʃˇʽˇˍʽˁʺ ˁʰʽ 
ʃˇˋˇˍʽˁʺ ɮ˄ʱ˂ˎˋʹ ʃʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ό.ŜǊŜƭǎƻƴΣ мф71̃  IƻƭǎǘƛΣ мфсф˜ Weber, 1990).  

ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ  

ɾʷˋʰ ʰˉˈ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ˋˎ˄ˇ˂ʽˁ˗˄ ʶˉʽʵˈˋʶ˖˄ ˍ˖˄ ˃ʰʻʹˍ˗˄ ˋˍˇ ɳɲɱ ˉˊʽ˄ ˁʰʽ 
˃ʶˍʱ ˍʹ˄ ˉʰˊʷ˃ʲʰˋʹ ʲˊʷʻʹˁʶ ˉ˖ˌ ˇ ˃ʷˋˇˌ ˈˊˇˌ ˋ˖ˋˍ˗˄ ʰˉʰ˄ˍʺˋʶ˖˄ ˍˇˎ 
ʵʶʾʴ˃ʰˍˇˌ ˍ˖˄ ˃ʰʻʹˍ˗˄ ˉˊʽ˄ ˍʹ˄ ˉʰˊʷ˃ʲʰˋʹ ʺˍʰ˄ оΣмо±мΣссΦ ʁ ˃ʷˋˇˌ ˈˊˇˌ ˋ˖ˋˍ˗˄ 
ʰˉʰ˄ˍʺˋʶ˖˄ ˍˇˎ ʵʶʾʴ˃ʰˍˇˌ ˍ˖˄ ˃ʰʻʹˍ˗˄ ˃ʶˍʱ ˍʹ˄ ˉʰˊʷ˃ʲʰˋʹ ʺˍʰ˄ млΣсп±1,25ˁ ʰʽ 
ʺˍʰ˄ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʱ ˁʰ˂ˏˍʶˊʶˌ ˇʽ ʶˉʽʵˈˋʶʽˌ ˍˇˎˌ (t=-22,91, df=36, p<0,001). 

ʃh ˊʰˍʹˊʺʻʹˁʶ ʶ˄˄ˇʽˇ˂ˇʴʽˁʺ ʰ˂˂ʰʴʺ ˃ʶˍʱ ˍʹ˄ ˉʰˊʷ˃ʲʰˋʹΣ ʰ˒ˇˏ ˇʽ ˃ʰʻʹˍʷˌ 
ˁʰˍʱ˒ʶˊʰ˄ ˄ʰ ʰ˄ʰʴ˄˖ˊʾʸˇˎ˄ ˈˍʽ ˇʽ ʲʽˍʰ˃ʾ˄ʶˌ ʲˊʾˋˁˇ˄ˍʰʽ ˋʶ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ˇ˃ʱʵʶˌ 
ˍˊˇ˒ʾ˃˖˄Σ ˁʱˍʽ ˉˇˎ ʰˉˇˍʶ˂ˇˏˋʶ ʲʰˋʽˁˈ ʵʽʵʰˁˍʽˁˈ ˋˍˈ˔ˇ ˍʹˌ ˉʰˊʷ˃ʲʰˋʹˌ. ʆˇ 
˃ʶʴʰ˂ˏˍʶˊˇ ˉˇˋˇˋˍˈ ˍˇˎ ʵʶʾʴ˃ʰˍˇˌ (64,8%) ˉˊʽ˄ ˍʹ˄ ˉʰˊʷ˃ʲʰˋʹ ˉʾˋˍʶˎʶ ˈˍʽ ˇʽ 
ʲʽˍʰ˃ʾ˄ʶˌ ˎˉʱˊ˔ˇˎ˄ ˃ˈ˄ˇ ˋˍʰ ˒ˊˇˏˍʰ ˁʰʽ ˍʰ ˂ʰ˔ʰ˄ʽˁʱΣ ʶ˄˗ ˃ʶˍʱ ˍʹ˄ ˉʰˊʷ˃ʲʰˋʹ ˍˇ 
˃ʶʴʰ˂ˏˍʶˊˇ ˉˇˋˇˋˍˈ (67,5%) ʶˉʷ˂ʶ˅ʶ ˈˍʽ ˇʽ ʲʽˍʰ˃ʾ˄ʶˌ ˎˉʱˊ˔ˇˎ˄ ˋʶ ˈ˂ʶˌ ˍʽˌ ˇ˃ʱʵʶˌ 
ˍˊˇ˒ʾ˃˖˄Φ ɳˉʾˋʹˌΣ ˇʽ ˃ʰʻʹˍʷˌ ʶʾ˔ʰ˄ ˋˍʹ˄ ˉ˂ʶʽˇ˕ʹ˒ʾʰ ˍˇˎˌ (64,8%)  ˉˊʽ˄ ˍʹ˄ 
ˉʰˊʷ˃ʲʰˋʹ ˍʹ˄ ʽʵʷʰ ˈˍʽ ʹ ʲʽˍʰ˃ʾ˄ʹ / ˎˉʱˊ˔ʶʽ ˋˍʰ ˒ˊˇˏˍʰΣ ʶ˄˗ ˃ʶˍʱ ˍʹ˄ 
ˉʰˊʷ˃ʲʰˋʹ ʹ ʽʵʷʰ ʰˎˍʺ ˎˉˇ˔˗ˊʹˋʶ ˋʹ˃ʰ˄ˍʽˁʱ ˋˍˇ ˃ʶʴʰ˂ˏˍʶˊˇ ˉˇˋˇˋˍˈ ˍˇˎ 
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ʵʶʾʴ˃ʰˍˇˌ όуоΣт҈ύ ˁʰʽ ˇʽ ˃ʰʻʹˍʷˌ ˃ˉˇˊˇˏˋʰ˄ ˉ˂ʷˇ˄ ˄ʰ ˍʹ ˋˎ˄ʵʷˇˎ˄ ˁʰʽ ˃ʶ ˍʽˌ 
ˎˉˈ˂ˇʽˉʶˌ ˇ˃ʱʵʶˌ ˍˊˇ˒ʾ˃˖˄. 

ʆ ̌˃ ʶʴʰ˂ˏˍʶˊˇ ˉˇˋˇˋˍˈ ˍˇˎ ʵʶʾʴ˃ʰˍˇˌ ˃ˉˇˊˇˏˋʶ ˄ʰ ˋˎˋ˔ʶˍʾˋʶʽ ˍʹ ʵʽʰˍˊˇ˒ʺ 
˃ʶ ˍʹ˄ ˎʴʶʾʰ ˃ʶˍ ɦ ˍʹ˄ ˉʰˊʷ˃ʲʰˋʹΣ ˁʱˍʽ ˉˇˎ ʰˉˇˍʶ˂ˇˏˋʶ ʲʰˋʽˁˈ ˋˍˈ˔ˇ ˍʹˌ 
ʵʽʵʰˁˍʽˁʺˌ ˉʰˊʷ˃ʲʰˋʹˌ. ʅˍʹ˄ ʶˊ˗ˍʹˋʹ Ϧɱʽʰˍʾ ʶʾ˄ʰʽ ˋʹ˃ʰ˄ˍʽˁˈ ˄ʰ ˃ʹ˄ ˍˊ˖ˌ ˉʱ˄ˍʰ ˍʰ 
ʾʵʽʰ ˍˊˈ˒ʽ˃ʰΤϦ ˉˊʽ˄ ˍʹ˄ ˉʰˊʷ˃ʲʰˋʹ ˍˇ тнΣф҈ ˍˇˎ ʵʶʾʴ˃ʰˍˇˌ ˍ˖˄ ˃ʰʻʹˍ˗˄ ʶˉʷ˂ʶ˅ʶ 
ˍʹ˄ ʰˉʱ˄ˍʹˋʹ Ϧʶˉʶʽʵʺ ʵʽʰ˒ˇˊʶˍʽˁʱ ˍˊˈ˒ʽ˃ʰ ˉʶˊʽʷ˔ˇˎ˄ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ʲʽˍʰ˃ʾ˄ʶˌϦΣ 
ʶ˄˗ ˍˇ муΣф҈ ʶˉʷ˂ʶ˅ʶ ˍʹ˄ ʰˉʱ˄ˍʹˋʹ Ϧʵʶ˄ ˅ʷˊ˖ϦΦ ɾʶˍʱ ˍʹ˄ ˉʰˊʷ˃ʲʰˋʹ ˍˇ ˉˇˋˇˋˍˈ 
ˍˇˎ ʵʶʾʴ˃ʰˍˇˌ ˉˇˎ ʶˉʷ˂ʶ˅ʶ ˍʹ˄ ʰˉʱ˄ˍʹˋʹ ʰˎ˅ʺʻʹˁʶ ˋʶ фмΣу҈Φ ʅˍʹ˄ ʶˊ˗ˍʹˋʹ Ϧʆʽ 
˃ˉˇˊʶʾ ˄ʰ ˋˇˎ ˋˎ˃ʲʶʾ ʰ˄ ˋˍʹ ʵʽʰˍˊˇ˒ʺ ˋˇˎ ʵʶ˄ ˉʶˊʽʷ˔ˇ˄ˍʰʽ ˈ˂ʶˌ ˇʽ ʰˉʰˊʰʾˍʹˍʶˌ 
ʴʽʰ ˍˇ˄ ˇˊʴʰ˄ʽˋ˃ˈ ˋˇˎ ʲʽˍʰ˃ʾ˄ʶˌΤϦ ˉˊʽ˄ ˍʹ˄ ˉʰˊʷ˃ʲʰˋʹ ˍˇ снΣм҈ ˍˇˎ ʵʶʾʴ˃ʰˍˇˌ 
ʷˁʰ˄ʶ ˍʹ ˋˏ˄ʵʶˋʹ ˃ʶ ˋˇʲʰˊʺ ʰˋʻʷ˄ʶʽʰΣ ʶ˄˗ ˃ʶˍʱ ˍʹ˄ ˉʰˊʷ˃ʲʰˋʹ ˍʹ˄ ʷˁʰ˄ʶ ˍˇ 
фпΣр҈ ˍˇˎ ʵʶʾʴ˃ʰˍˇˌ. ɮˁˈ˃ʹΣ ˋˍʽˌ ʶˊ˖ˍʺˋʶʽˌ ˉˇˎ ʰ˒ˇˊˇˏˋʰ˄ ˋˍˇ ˋʶ ˍʽ ˇ˒ʶʾ˂ˇ˄ˍʰʽ 
ˇʽ ʰˋʻʷ˄ʶʽʶˌ ˍˇˎ ˋˁˇˊʲˇˏˍˇˎ ˁʰʽ ˍˇˎ ˃ˉʷˊʽ-˃ˉʷˊʽ ˇʽ ˃ʰʻʹˍʷˌ ˉˊʽ˄ ˍʹ˄ ˉʰˊʷ˃ʲʰˋʹ 
ʵʶ˄ ˋˎ˄ʷʵʶʰ˄ ˍʽˌ ʰˋʻʷ˄ʶʽʶˌ ˃ʶ ˍʹ ʵʽʰˍˊˇ˒ʺ ˁʰʽ ˍˇ ˃ʶʴʰ˂ˏˍʶˊˇ ˉˇˋˇˋˍˈ ˍˇˎ 
ʵʶʾʴ˃ʰˍˇˌ ˉˊʽ˄ ˍʹ˄ ˉʰˊʷ˃ʲʰˋʹ ʵʺ˂˖˄ʶ ˈˍʽ ʵʶ˄ ˅ʷˊʶʽ ˋʶ ˍʽ ˇ˒ʶʾ˂ˇ˄ˍʰʽ όспΣу҈ ϧ 
тлΣн҈ ʰ˄ˍʾˋˍˇʽ˔ʰύΣ ʶ˄˗ ˎˉʺˊ˔ʰ˄ ˁʰʽ ˁʱˉˇʽʶˌ ʰˉʰ˄ˍʺˋʶʽˌ ˉˇˎ ˍʹ˄ ʰˉʷʵʽʵʰ˄ ˋʶ 
ʱˋ˔ʹ˃ʶˌ ˋˎ˄ʻʺˁʶˌ ʵʽʰʲʾ˖ˋʹˌ (2,7% & 10,8%) ˁʰʽ ˋʶ ˃ʽˁˊˈʲʽˇ (24,3% & 10,8%). 
ɾʶˍʱ ˍʹ˄ ˉʰˊʷ˃ʲʰˋʹΣ ˇʽ ˃ʰʻʹˍʷˌ ˋʶ ʰˊˁʶˍʱ ˃ʶʴʱ˂ˇ ˉˇˋˇˋˍˈ (97,2%) ˋˎ˄ʷʵʶˋʰ˄ ˍʹ 
ʵ̔ ʰˍˊˇ˒ʺ ˃ʶ ˍʽˌ ʵˏˇ ʰˋʻʷ˄ʶʽʶˌ. ʃʰˊΩ ˈ˂ʰ ʰˎˍʱΣ ˇʽ ʵˏˇ ʰˎˍʷˌ ʶˊ˖ˍʺˋʶʽˌ ʰ˒ˇˊˇˏ˄ ˋʶ 
ʶ˅ʶʽʵʽˁʶˎ˃ʷ˄ʶˌ ʴ˄˗ˋʶʽˌΦ 

 

 

 

 

 

 

 

 

 

 

ɳʽˁˈ˄ʰ 4 ʅ˔ˈ˂ʽʰ ˃ʰʻʹˍ˗˄ ˋ˔ʶˍʽˁʱ ˃ʶ ˍˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˍ̌ ˎ̩ ɹ ʽʰ ˍʹ˄ ʽˋˍˇˊʾʰ 

ʂˋˇ˄ ʰ˒ˇˊʱ ˋ̱ ˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˍ˖˄ ˃ʰʻʹˍ˗˄Σ ˍˇ фт҈ ʵʺ˂˖ˋʶ ˉ˖ˌ ʶʾ˔ʶ ʷ˄ˍˇ˄ˇ 
ʶ˄ʵʽʰ˒ʷˊˇ˄ ʴʽʰ ˍʹ˄ ʽˋˍˇˊʾʰ ˉˇˎ ˍˇˎˌ ʰ˒ʹʴʺʻʹˁʶ  ́ʁ ˁˉʰʽʵʶˎˍʽˁˈˌΣ ˍˇ уоΣт҈ ʵʺ˂˖ˋʶ 
ʰˏ˅ʹˋʹ ˍˇˎ ʶ˄ʵʽʰ˒ʷˊˇ˄ˍˇˌ ʴʽʰ ˍʹ˄ ɳˉʽˋˍʺ˃ʹΣ ʶ˄˗ ˍˇ усΣп҈ ʵʺ˂˖ˋʶ ˉ˖ˌ ʷ˃ʰʻʶ ˁʱˍʽ 
ʴʽʰ ˍˇ ˉ˗ˌ ˂ʶʽˍˇˎˊʴʶʾ ʹ ʶˉʽˋˍʺ˃ʹ ˁʰʽ ˍˇ стΣр҈ ʵʺ˂˖ˋʶ ˉ˖ˌ ʱ˂˂ʰ˅ʶ ˋ˔ʶˍʽˁʷˌ 
ʰˉˈ˕ʶʽˌΦ  

ʁʽ h̄ʰ˄ˍʺˋʶʽˌ ˍ˖˄ ˃ʰʻʹˍ˗˄ ˋˍʹ˄ ʰ˄ˇʽˁˍˇˏ ˍˏˉˇˎ ʶˊ˗ˍʹˋʹ ˋ˔ʶˍʽˁʱ ˃ʶ ˍˇ ̱̔ 
ˍˇˎˌ ʱˊʶˋʶ ˋˍʹ˄ ʽˋˍˇˊʾʰ ˉˇˎ ʱˁˇˎˋʰ˄ ˁʰˍʹʴˇˊʽˇˉˇʽʺʻʹˁʰ˄ ˈˉ˖ˌ ˒ʰʾ˄ʶˍʰʽ ˋˍʹ ˄
ɳʽˁˈ˄ʰ 1 ˁʰʽ ˋˍˇ˄ ʃʾ˄ʰˁʰ м ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˁʱˉˇʽʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˋ˔ˈ˂ʽʰ ˍ˖˄ 
˃ʰʻʹˍ˗˄ ʴʽʰ ˁʱʻʶ ˁʰˍʹʴˇˊʾʰΦ ʅʹ˃ʶʽ˗˄ʶˍʰʽ ˉ˖ˌ ˋʶ ˁʱʻʶ ˋ˔ˈ˂ʽˇ ˃ʰʻʹˍʺ ˃ˉˇˊʶʾ ˄ʰ 
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ʶ˃˒ʰ˄ʽʸˈˍʰ˄ ˉʰˊʰˉʱ˄˖ ʰˉˈ ˃ʽʰ ˁʰˍʹʴˇˊʾʰ ˋ˔ˇ˂ʾ˖˄. ɳˉʾˋʹˌΣ ʻʰ ˉˊʷˉʶʽ ˄ʰ 
ʰ˄ʰ˒ʶˊʻʶʾ ˈˍʽ ˋˍˇ˄ ʃʾ˄ʰˁʰ м ʷ˔ʶʽ ʵʽˇˊʻ˖ʻʶʾ ʹ ˇˊʻˇʴˊʰ˒ʾʰ ˍ˖˄ ˃ʰʻʹˍ˗˄ ʴʽʰ 
˂ˈʴˇˎˌ ˁʰ˂ʰʽˋʻʹˋʾʰˌΦ 

 

ɼʰˍʹʴˇˊʾʶˌ ̀ ˔ˇ˂ʾ˖˄ ʃʰˊʰʵʶʾʴ˃ʰˍʰ ˋ˔ˇ˂ʾ˖˄ ˃ʰʻʹˍ˗˄ 

ʃˊˈˁ˂ʹˋʹ 
ʶ˄ʵʽʰ˒ʷˊˇ˄ˍ̌  ̩

Ϧʆˇ ʲˊʺˁʰ ˉˇ˂ˏ ʶ˄ʵʽʰ˒ʷˊˇ˄ϦΣ Ϧɾˇˎ 
˒ʱ˄ʹˁʰ˄ ˉˇ˂ˏ ʶ˄ʵʽʰ˒ʷˊˇ˄ˍʰ ˈ˂ʰ ˁʰʽ ˇʽ 
ʽˋˍˇˊʾʶˌ ʺˍʰ˄ ˎˉʷˊˇ˔ʶˌΦϦ 

ɲʽʰˍˊˇ˒ʺ ˁʰʽ 
ʰˋʻʷ˄ʶʽʶˌ 

άɾˇˎ ʱˊʶˋʰ˄ ˉˇ˂ˏ ˈˋʰ ʷ˃ʰʻʰ ʴʽʰ ˍʹ˄ 
ʽˋˇˊˊˇˉʹ˃ʷ˄ʹ ʵʽʰˍˊˇ˒ʺ ˋˍˇ ˋʹ˃ʶˊʽ˄ˈ 
˃ʱʻʹ˃ʰΦέΣ άɾˇˎ ʱˊʶˋʶ ˉˇˎ ʷ˃ʰʻʰ ʴʽʰ ˍʽˌ 
ʰˊˊ˗ˋˍʽʶˌΧέ 

ɳˉʽˋˍʺ˃ˇ˄ʶˌκ ɳˉʽˋˍʺ˃ʹ ϦΧ ˉʶˊʽˋˋˈˍʶˊˇ ˉˇˎ ʷ˃ʰʻʰ ʴʽʰ ˍˇ ˉ˗ˌ 
˂ʶʽˍˇˎˊʴˇˏ˄ ˇʽ ʶˉʽˋˍʺ˃ˇ˄ʶˌΦϦΣ Ϧ Χ ˍˇ ˉ˗ˌ ˇʽ 
ʶˉʽˋˍʺ˃ˇ˄ʶˌ ʵˇˏ˂ʶˎʰ˄ ʴʽʰ ˄ʰ ˍʽˌ ˄ʽˁʺˋˇˎ˄Φϥϥ 

ʅˎ˄ʰʽˋʻʹ˃ʰˍʽˁʺ 
ʶ˃ˉ˂ˇˁʺ 

Ϧɾˇˎ ʱˊʶˋʶ ʰˊˁʶˍʱ ʹ ʽˋˍˇˊʾʰ ʴʽʰˍʾ ˃ʶ 
ˁˊʰˍˇˏˋʶ ˋʶ ʰʴ˖˄ʾʰΦέΣ Ϧ Χʷ˄ʽ˖ʻʰ  ˈˍʽ ʺ˃ˇˎ˄ 
˃ʷˋʰ ˋˍʹ˄ ʽˋˍˇˊʾʰΦϦΣ Ϧɾˇˎ ʱˊʶˋʶ ˉˇˎ ʶʾ˔ʰ 
ʰʴ˖˄ʾʰ ʴʽʰ ˍˇ ˍʽ ʻʰ ʴʾ˄ʶʽΦ Ϧ 

ʃʾ˄ʰˁʰˌ 3 ʃʰˊʰʵʶʾʴ˃ʰˍʰ ˋ˔ˇ˂ʾ˖˄ ˍ˖˄ ˃ʰʻʹˍ˗˄ ˋ˔ʶˍʽˁʱ ˃ʶ ˍˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ̱ ˇˎˌ ʴʽʰ ˍʹ˄ ʽˋˍˇˊʾʰ 

ʆˇ  туΣо҈ ˍˇˎ ʵʶʾʴ˃ʰˍˇˌ ˍ˖˄ ˃ʰʻʹˍ˗˄ ˁʰˍʱ˒ʶˊʶ ˄ʰ ˁʱ˄ʶʽ ʰˁˊʽʲʺ ʰ˄ʰ˒ˇˊʱ 
ˋʶ ˁʱˉˇʽʰ ʰˉˈ ˍʽˌ ʽʵʷʶˌ ʴʽʰ ˍʹ ʊˏˋʹ ˍʹˌ ɳˉʽˋˍʺ˃ʹˌ. ʁʽ ʰ˄ʰ˒ˇˊʷˌ 
ˁʰˍʹʴˇˊʽˇˉˇʽʺʻʹˁʰ˄ ˈˉ˖ˌ ˒ʰʾ˄ʶˍʰʽ ˋˍʹ˄ ɳʽˁˈ˄ʰ 2. ʅʹ˃ʶʽ˗˄ʶˍʰʽ ˉ˖ˌΣ ʰˉˈ ˍˇˎˌ 
˃ʰʻʹˍʷˌ ˉˇˎ ˁʰˍʱ˒ʶˊʰ˄ ˄ʰ ʰ˄ʰ˒ʶˊʻˇˏ˄ ˃ʶ ʰˁˊʾʲʶʽʰ ˋʶ ˁʱˉˇʽʰ ʽʵʷʰΣ ˎˉʺˊ˔ʰ˄ 
˃ʰʻʹˍʷˌ ˉˇˎ ʰ˄ʰ˒ʷˊʻʹˁʰ˄ ˋʶ ˃ʽʰΣ ʵˏˇ ʺ ˁʰʽ ˉʰˊʰˉʱ˄˖ ʽʵʷʶˌ ˋˍʽˌ ʰˉʰ˄ˍʺˋʶʽˌ ˍˇˎˌ. 
ʅˍˇ˄ ʃʾ˄ʰˁʰ н ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˁʱˉˇʽʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˋ˔ˈ˂ʽʰ ˍ˖˄ ˃ʰʻʹˍ˗˄ ʴʽʰ 
ˁʱʻʶ ˁʰˍʹʴˇˊʾʰ ˋˍʰ ˇˉˇʾʰ ʷ˔ʶʽ ʵʽˇˊʻ˖ʻʶʾ ʹ ˇˊʻˇʴˊʰ˒ʾʰ ˍ˖˄ ˃ʰʻʹˍ˗˄ ʴʽʰ ˂ˈʴˇˎˌ 
ˁʰ˂ʰʽˋʻʹˋʾʰˌΦ 
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ɼʰˍʹʴˇˊʾʶˌ ̀ ˔ˇ˂ʾ˖˄ ʃʰˊʰʵʶʾʴ˃ʰˍʰ ˋ˔ˇ˂ʾ˖˄ ˃ʰʻʹˍ˗˄ 

ɲʹ˃ʽˇˎˊʴʽˁˈˍʹˍʰκ 
ʊʰ˄ˍʰˋʾʰ 

ϦΧˁʰʽ ʵʹ˃ʽˇˎˊʴʽˁˇʾ ʴʽʰˍʾ ˋˁʷ˒ˍˇ˄ˍʰ˄ ̄ ˗̩  ʻʰ 
ʶˊʶˎ˄ʺˋˇˎ˄ ˁʱˍʽ ϦΣ άΧ ˁʱ˄ˇˎ˄ ˍʽˌ ʷˊʶˎ˄ʷˌ 
ˍˇˎˌ ˃ʶ ʵʹ˃ʽˇˎˊʴʽˁˈˍʹˍʰ ˁʰʽ ˒ʰ˄ˍʰˋʾʰΦϦ 

ʇˉˇˁʶʽ˃ʶ˄ʽˁˈˍʹˍʰκ 
ʃˊˇˁʰˍʱ˂ʹ˕ʹ 

άΧʶˉʹˊʶʱʸˇ˄ˍʰʽ ʰˉˈ ʽʵʷʶˌ ˉˇˎ ʷ˔ˇˎ˄ ʺʵʹ 
ʶˍˇʽ˃ʱˋʶʽΦάΣ Ϧ ɴ˃ʰʻʰ ˈˍʽ ˇʽ ʶˉʽˋˍʺ˃ˇ˄ʶˌ 
ʶˉʹˊʶʱʸˇ˄ˍʰʽ ʰˉˈ ʰˎˍʱ ˉˇˎ ˉʽˋˍʶˏˇˎ˄ ʴʽʰ 
ˍʹ˄ ʷˊʶˎ˄ʱ ˍˇˎˌΦΦΦϦ 

ʋˊˈ˄ˇˌ ˁʰʽ ˉˊˇˋˉʱʻʶʽʰ Ϧʵʶ ʲʴʱʸˇˎ˄ ʰ˃ʷˋ˖ˌ ˍʰ ˋˎ˃ˉʶˊʱˋ˃ʰˍʱ ˍˇˎˌΦϦΣ 
Ϧɴ˃ʰʻʰ ˈˍʽ ˍˇ ˄ʰ ʲˊʶʽˌ ˍʹ˄ ʰʽˍʾʰ ʴʽʰ ˁʱˍʽ 
ˉʰʾˊ˄ʶʽ ʰˊˁʶˍˈ ˁʰʽˊˈΦΦΦΩΩ 

ʅˎ˄ʶˊʴʰˋʾʰ ϦΧ ʵˇˎ˂ʶˏˇˎ˄ ˃ ʶʱ˂˂ˇˎˌ ɹ ʽʰ ˄ʰ ʷ˔ˇˎ˄ 
ˁʰ˂ˏˍʶˊʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΦϦΣ Ϧʃˇ˂˂ˇʾ 
ʶˉʽˋˍʺ˃ˇ˄ʶˌ ˃ˉˇˊʶʾ ˄ʰ ˋˎ˄ʶˊʴʰˋˍˇˏ˄ ʴʽʰ ˄ʰ 
ʲˊˇˎ˄ ˁʱˍʽΦϦ 

ɾ  ́ʁ ˊʴʰˋˍʹˊʽʰˁʺ 
ʶˉʽˋˍʺ˃ʹ 

ϦΧʵˇˎ˂ʶˏˇˎ˄ ˁʰʽ ˋʶ ʱ˂˂ʰ ˃ʷˊʹ ʶˁˍˈˌ ʰˉˈ ˍʰ 
ʶˊʴʰˋˍʺˊʽʰΦϦΣ ϦΧ ʵˇˎ˂ʶˏˇˎ˄  ˋʶ ˃ʶʴʱ˂ʰ 
˄ˇˋˇˁˇ˃ʶʾʰ  ʺ ʷ˅˖ ˋˍʹ ˒ˏˋʹΧϦ 

ʃʾ˄ʰˁʰˌ 4 ʃʰˊʰʵʶʾʴ˃ʰˍʰ ˋ˔ˇ˂ʾ˖˄ ˍ˖˄ ˃ʰʻʹˍ˗˄ ˋ˔ʶˍʽˁʱ ˃ʶ ʽʵʷʶˌ ʴʽʰ ˍʹ ʊʆɳ 

ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ  

ɾʶ ʰ˒ˇˊ˃ʺ ˍʰ ˉˇˊʾˋ˃ʰˍʰ ˍʹˌ ˋ˔ʶˍʽˁʺˌ ʲ̔ ʲ˂ʽˇʴˊʰ˒ʾʰˌ ʴʽʰ ˍʹ˄ ʰ˄ʱʴˁʹ ʵʽʵʰˋˁʰ˂ʾʰˌ 
ˍʹˌ ʊˏˋʹˌ ˍʹˌ ɳˉʽˋˍʺ˃ʹˌΣ ˉʰˊʱ˂˂ʹ˂ʰ ˃ʶ ˍʹ ʵʽʵʰˋˁʰ˂ʾʰ ˍˇˎ ʴ˄˖ˋˍʽˁˇˏ 
ʰ˄ˍʽˁʶʽ˃ʷ˄ˇˎ ˁʰʽ ˃ʶ ʱ˃ʶˋˇ ˁʰʽ ʰ˄ʰˋˍˇ˔ʰˋˍʽˁˈ ˍˊˈˉˇΣ ˋ˔ʶʵʽʱˋˍʹˁʶ ˃ʽʰ ʵʽʵʰˁˍʽˁʺ 
ˉʰˊʷ˃ʲʰˋʹ ˋʶ ʹ˂ʽʰˁʺ ˇ˃ʱʵʰ ˉˇˎ ʷ˔ʶʽ ˂ʽʴˈˍʶˊˇ ʵʽʶˊʶˎ˄ʹʻʶʾΣ ʰˎˍʺ ˍ˖˄ ˍʶ˂ʶˎˍʰʾ˖˄ 
ˍʱ˅ʶ˖˄ ˍˇˎ ɲʹ˃ˇˍʽˁˇˏΦ ɳˉʽˉ˂ʷˇ˄Σ ˂ˈʴ˖ ˍ˖˄ ʻʶˍʽˁ˗˄ ʶˉʽʵˊʱˋʶ˖˄ ˍʹˌ ʰ˒ʺʴʹˋʹˌ 
ʽˋˍˇˊʽ˗˄ ˋˍʹ ˃ʰʻʹˋʽʰˁʺ ʵʽʰʵʽˁʰˋʾʰ, ʹ ˉʰˊʷ˃ʲʰˋʹ ʰˎˍʺ ˋ˔ʶʵʽʱˋˍʹˁʶ ˗ˋˍʶ ˄ʰ ˃ʹ 
ʲʰˋʾʸʶˍʰʽ ˋˍʹ ʰ˄ʱʴ˄˖ˋʹ ˃ʽʰˌ ʽˋˍˇˊʾʰˌ ʰ˂˂ʱ ˋˍʹ˄ ʰ˒ʺʴʹˋʺ ˍʹˌΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ 
ˍʹˌ ˃ʶ˂ʷˍʹˌ ˃ʰˌ ʶʾ˄ʰʽ ʽʵʽʰʾˍʶˊʰ ʶ˄ʻʰˊˊˎ˄ˍʽˁʱΣ ʰ˒ˇˏ ʹ ʵʽʵʰˁˍʽˁʺ ˉʰˊʷ˃ʲʰˋʹ 
ʲˇʺʻʹˋʶ ˋˍʹ˄ ˁʰˍʰ˄ˈʹˋʹ ˍ˖˄ ʵʽʰˍˊˇ˒ʽˁ˗˄ ʶ˄˄ˇʽ˗˄ ˋˍʽˌ ˇˉˇʾʶˌ ˋˍˈ˔ʶˎʶΣ ʰ˒ˇˏ 
ˉh ˊʰˍʹˊʺʻʹˁʶ ʰˏ˅ʹˋʹ ˍ˖˄ ʵʽʰˍˊˇ˒ʽˁ˗˄ ʴ˄˗ˋʶ˖˄ ˁʰʽ ʶ˄˄ˇʽˇ˂ˇʴʽˁʺ ʰ˂˂ʰʴʺ ˃ʶˍʱ 
ˍʹ˄ ˉʰˊʷ˃ʲʰˋʹ ˁʰʽ ˇʽ ˃ʰʻʹˍʷˌ ʰ˄ʰ˒ʷˊʻʹˁʰ˄ ˋˍʽˌ ʵʽʰˍˊˇ˒ʽˁʷˌ ʴ˄˗ˋʶʽˌ ˉˇˎ 
ʰˉʷˁˍʹˋʰ˄ ˋˍʹ˄ ʰ˄ˇʽˁˍˇˏ ˍˏˉˇˎ ʶˊ˗ˍʹˋ ́ɹ ʽʰ ˍˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˍˇˎˌ.  

ɶ ʵʽʵʰˁˍʽˁʺ ˉʰˊʷ˃ʲʰˋʹ ʲˇʺʻʹˋʶ ˋʹ˃ʰ˄ˍʽˁʱ ˁʰʽ ˋˍʹ˄ ˁʰˍʰ˄ˈʹˋʹ ʽʵʶ˗˄ ʴʽʰ 
ˍʹ˄ ɳˉʽˋˍʺ˃ʹ ˁʰʽ ˋˍˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˍ˖˄ ˃ʰʻʹˍ˗ ˄ʴʽϥ ʰˎˍʺΣ ʰ˒ˇˏ ˍʰ ˉʰʽʵʽʱ ʰ˄ʷ˒ʶˊʰ˄ 
ˈˍʽ ʱ˂˂ʰ˅ʰ˄ ˇʽ ʰˉˈ˕ʶʽˌ ˉˇˎ ʶʾ˔ʰ˄ ˁʰʽ ʷˁʰ˄ʰ˄ ʰ˄ʰ˒ˇˊʱ ˋʶ ʴ˄˗ˋʶʽˌ ˉˇˎ ʰˉʷˁˍʹˋʰ˄ 
ˁʰʽ ˋʶ ʽʵʷʶˌ ʴʽʰ ˍʹ ʊˏˋʹ ˍʹˌ ɳˉʽˋˍʺ˃ʹˌ ˋˍʹ˄ ʰ˄ˇʽˁˍˇˏ ˍˏˉˇˎ ʶˊ˗ˍʹˋʹΦ ʆʷ˂ˇˌΣ 
ˉʰˊʰˍʹˊʺʻʹˁʶ ˋˎ˄ʶʽˋ˒ˇˊʱ ˋˍˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˍ˖˄ ˃ʰʻʹˍ˗˄ ʴʽʰ ˍˇ ˃ʱʻʹ˃ʰΣ ʰ˒ˇˏ ˇʽ 
˃ʰʻʹˍʷˌ ʵʺ˂˖ˋʰ˄ ˍˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˍˇˎˌ ʴʽʰ ˍʹ ʵʽʵʰˋˁʰ˂ʾʰΣ ˍˈˋˇ ˃ʷˋʰ ʰˉˈ ˍʽˌ 
ˁ˂ʶʽˋˍˇˏ ˍˏˉˇˎ ʶˊ˖ˍʺˋʶʽˌ ˈˋˇ ˁʰʽ ˃ʷˋʰ ʰˉˈ ˍʹ˄ ʰ˄ˇʽˁˍˇˏ ˍˏˉˇˎ ʶˊ˗ˍʹˋʹΣ ˈˉˇˎ 
ʵʽʰ˒ʱ˄ʹˁʶ ʹ ˋˎ˄ʰʽˋʻʹ˃ʰˍʽˁʺ ʶ˃ˉ˂ˇˁʺ ˁʰʽ ˍˇ ʷ˄ˍˇ˄ˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˍˇˎˌΦ 

ʆʰ ˋˎ˃ˉʶˊʱˋ˃ʰˍʰ ˃ʰˌ ˋˎ˃˒˖˄ˇˏ˄ ˃ʶ ˉˊˇʹʴˇˏ˃ʶ˄ʶˌ ʷˊʶˎ˄ʶˌ ʴʽʰ ˍʹ 
ˋˎ˃ʲˇ˂ʺ ˋˍʹ˄ ʶ˄˄ˇʽˇ˂ˇʴʽˁʺ ˁʰˍʰ˄ˈʹˋʹ όIŀŘȊƛƎŜƻǊƎƛƻǳ, 2006̃ Kokkotas et al., 2010), 
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ˋˍʽˌ ʰˉˈ˕ʶʽˌ ʴʽʰ ˍʹ˄ ɳˉʽˋˍʺ˃ʹ όKapsala & Mavrikaki, 2020̃  Kruse & Wilcox, 2011̃ 
Mavrikaki & Kapsala, нлмнύΣ ˋˍˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ʴʽʰ ˍʹ˄ ɳˉʽˋˍʺ˃ʹ όIŀŘȊƛƎŜƻǊƎƛƻǳ, 2006̃ 
Kokkotas, нлмлύ ˁʰʽ ˋˍˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ʴʽʰ ˍˇ ˃ʱʻʹ˃ʰ ˁʰʽ ˍʹ ˋˎ˄ʰʽˋʻʹ˃ʰˍʽˁʺ ʶ˃ˉ˂ˇˁʺ 
(Hadzigeorgiou et al., 2012̃ Mavrikaki & Kapsala 2012).  

ɶ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˃ʶ˂ʷˍʹ ʰˉˇˍʶ˂ʶʾ ˃ʶ˂ʷˍʹ ˉʶˊʾˉˍ˖ˋʹˌ ˁʰʽ ˖ˌ ˍʷˍˇʽʰ ʷ˔ʶʽ 
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ɶ ʅˎ˃ʲˇ˂ʺ ˍʹˌ ɹˋˍˇˊʾʰˌ ˍʹˌ ʆʶ˔˄ˇ˂ˇʴʾʰˌ ˋˍʹ˄ 
ɳˁˉʰʾʵʶˎˋʹ ˍ˖˄ ʇˉˇ˕ʹ˒ʾ˖˄ ɳˁˉʰʽʵʶˎˍʽˁ˗˄ 
ʃˊ˖ˍˇʲʱʻ˃ʽʰˌ ɳˁˉʰʾʵʶˎˋʹˌ ̀ ˍʽˌ ʊˎˋʽˁʷˌ ɳˉʽˋˍʺ˃ʶˌ 

ɮ˄ʰˋˍʰˋʾʰ ʊʶˊʶ˄ˍʾ˄ˇˎ1Σ ɼ˖˄ˋˍʰ˄ˍʾ˄ʰ ʅˍʶ˒ʰ˄ʾʵˇˎ1Σ ɲʽˇ˄ˏˋʹˌ 
ɰʰʲˇˎʴˎʽˈˌ2Σ ɼ˖˄ˋˍʰ˄ˍʾ˄ˇˌ ʅˁˇˊʵˇˏ˂ʹˌ1 
1ɳʻ˄ʽˁˈ ˁʰʽ ɼʰˉˇʵʽˋˍˊʽʰˁˈ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɮʻʹ˄˗˄Σ 2ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸʶˋˋʰ˂ʾʰˌ 

ʃʶˊʾ˂ʹ˕ʹ 

ɶ ˉʰˊˇˏˋʰ ʷˊʶˎ˄ʰ ʶˉʽˁʶ˄ˍˊ˗˄ʶˍʰʽ ˋˍʹ ˃ʶ˂ʷˍʹ ˍʹˌ ˋˎ˃ʲˇ˂ʺˌ ˍʹˌ ɹˋˍˇˊʾʰˌ ˍʹˌ ʆʶ˔˄ˇ˂ˇʴʾʰˌ 
ˋˍʹ˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ˁʰʽ ˍʶ˔˄ˇ˂ˇʴʽˁʺ ʶˁˉʰʾʵʶˎˋʹ ˍ˖˄ ˎˉˇ˕ʺ˒ʽ˖˄ ʶˁˉʰʽʵʶˎˍʽˁ˗˄ 
ˉˊ˖ˍˇʲʱʻ˃ʽʰˌ ʶˁˉʰʾʵʶˎˋʹˌ ˋˎ˄ʵˎʱʸˇ˄ˍʰˌ ˍʹ˄ ʰ˅ʽˇˉˇʾʹˋʹ ˍʹˌ ɹˋˍˇˊʾʰˌ ˍʹˌ ˁʰʽ 
ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˍʰ ˔ʶʽˊˈʴˊʰ˒ʰ ˍˇˎ ɽʶˇ˄ʱˊ˄ˍˇ ˄ˍʰ ɰʾ˄ˍˋʽ ˃ʶ ˍʹ˄ ʰ˒ʺʴʹˋʹ ʽˋˍˇˊʽ˗˄ ˖ˌ 
ʵʽʵʰˁˍʽˁˇˏ ʶˊʴʰ˂ʶʾˇˎΦ ʅ˔ʶʵʽʱˋˍʹˁʶ ʵʽʵʰˁˍʽˁʺ ˉʰˊʷ˃ʲʰˋʹ ʵʽʶˊʶˎ˄ʹˍʽˁˇˏ ˍˏˉˇˎΣ 
ˎ˂ˇˉˇʽʺʻʹˁʶ ʹ ˉʽ˂ˇˍʽˁʺ ˁʰʽ ʹ ˁˏˊʽʰ ˒ʱˋʹ ˍʹˌ ʷˊʶˎ˄ʰˌΣ ˃ʶ ʶˊʶˎ˄ʹˍʽˁˈ ʶˊʴʰ˂ʶʾˇ 
ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇΣ ʾʵʽˇ ˉˊʽ˄ ˁʰʽ ˃ʶˍʱ ˍʹ ʵʽʵʰˁˍʽˁʺ ˉʰˊʷ˃ʲʰˋʹΦ ʅˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺ 
ʲʶ˂ˍʾ˖ˋʹ ˎˉʱˊ˔ʶʽ ˋˍʽˌ ʰˉʰ˄ˍʺˋʶʽˌ ˉˇˎ ʰ˒ˇˊˇˏ˄ ʲʰˋʽˁʷˌ ʷ˄˄ˇʽʶˌ ʊˎˋʽˁ˗˄ ɳˉʽˋˍʹ˃˗˄ ˁʰʽ 
ʆʶ˔˄ˇ˂ˇʴʾʰˌΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʶ˄ʽˋ˔ˏˇˎ˄ ˍʹ˄ ˉˊˈˍʰˋʹ ʴʽʰ ʶ˒ʰˊ˃ˇʴʺ ʰ˄ʱ˂ˇʴ˖˄ 
ʵʽʵʰˁˍʽˁ˗˄ ˉʰˊʶ˃ʲʱˋʶ˖˄ ˁʰʽ ˋʶ ʱ˂˂ʶˌ ʲʰˋʽˁʷˌ ʵʽʰʻʶ˃ʰˍʽˁʷˌ ʷ˄˄ˇʽʶˌ, ˈˉ˖ˌ ʰˎˍʷˌ ˍʹˌ 
ʶ˄ʷˊʴʶʽʰˌ ˁʰʽ ˍˇˎ ʷˊʴˇˎΦ ʃˊˇˍʶʾ˄ʶˍʰʽ ʶˉʾˋʹˌ ʹ ʶˉʷˁˍʰˋʹ ˍʹˌ ʷˊʶˎ˄ʰˌ ˁʰʽ  ˋʶ ʵʽʰ˒ˇˊʶˍʽˁʷˌ 
ʶˁˉʰʽʵʶˎˍʽˁʷˌ ʲʰʻ˃ʾʵʶˌΦ    

ɽʷ˅ʶʽˌ ˁ˂ʶʽʵʽʱ: ɹˋˍˇˊʾʰ ˍʹˌ ʆʶ˔˄ˇ˂ˇʴʾʰˌΣ ɳˉʽˋˍʹ˃ˇ˄ʽˁˈˌ ʴˊʰ˃˃ʰˍʽˋ˃ˈˌΣ ʆʶ˔˄ˇ˂ˇʴʽˁˈˌ 
ʴˊʰ˃˃ʰˍʽˋ˃ˈˌΣ ɮ˒ʺʴʹˋʹ ɹˋˍˇˊʽ˗˄Σ ɳˁˉʰʾʵʶˎˋʹ ɳˁˉʰʽʵʶˎˍʽˁ˗˄ 

The Contribution of the History of Technology to the 
Education of Prospective Primary Education Teachers in 
the Natural Sciences 

Anastasia Ferentinou1, Constantina Stefanidou1, Denis Vavougios2, 
Constantine Skordoulis1 

1National and Kapodistrian University of Athens, 2University of Thessaly 

Abstract 

This research focuses on improving pre-ǎŜǊǾƛŎŜ ǇǊƛƳŀǊȅ ǘŜŀŎƘŜǊǎΩ ǎŎƛŜƴǘƛŦƛŎ ŀƴŘ ǘŜŎƘƴƻƭƻƎƛŎŀƭ 
education combining the introduction of the history of technology and especially using the 
manuscripts of Leonardo da Vinci with the storytelling as a teaching tool. An inquiry-based 
didactical intervention was designed and implemented in pre-service primary teachers. Both 
a pilot and a main research were carried out. Regarding research tools, the same pre and 
posttest questionnaire were used. Findings reveal statistically significant improvement in 
pre-ǎŜǊǾƛŎŜ ǇǊƛƳŀǊȅ ǘŜŀŎƘŜǊǎΩ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ Ƴŀƛƴ ŎƻƴŎŜǇǘǎ ƻŦ {ŎƛŜƴŎŜ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅΦ 
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¢ƘŜ ǊŜǎǳƭǘǎ ǊŜƛƴŦƻǊŎŜ ǘƘŜ ƛŘŜŀ ƻŦ ŎƻƴŘǳŎǘƛƴƎ ǎƛƳƛƭŀǊ ŘƛŘŀŎǘƛŎ ƛƴǘŜǊǾŜƴǘƛƻƴǎ ƛƴ ƻǘƘŜǊ άŎǊƻǎǎ-
ŎǳǘǘƛƴƎέ ŎƻƴŎŜǇǘǎ ǎǳŎƘ ŀǎ ŜƴŜǊƎȅ ŀƴŘ ǿƻǊk. It is also suggested a broader research in 
different educational levels. 

Keywords: History of Technology, Scientific literacy, Technological literacy, Storytelling, 
Teacher Education  

ɳʽˋʰʴ˖ʴʺ 

ʁʽ ʊˎˋʽˁʷˌ ɳˉʽˋˍʺ˃ʶˌ όʊɳύ ˁʰʽ ʹ ʆʶ˔˄ˇ˂ˇʴʾʰ ˉʰʾʸˇˎ˄ ˋʹ˃ʰ˄ˍʽˁˈ ˊˈ˂ˇ ˋˍʽˌ 
ˋˏʴ˔ˊˇ˄ʶˌ ˁˇʽ˄˖˄ʾʶˌ ˁʰʽ ʶˉʹˊʶʱʸˇˎ˄ ˋ˔ʶʵˈ˄ ˈ˂ʶˌ ˍʽˌ ˉˍˎ˔ʷˌ ˍʹˌ ˋˏʴ˔ˊˇ˄ʹˌ ʸ˖ʺˌ 
όʅˁˇˊʵˇˏ˂ʹˌ ϧ ʅˍʶ˒ʰ˄ʾʵˇˎΣ нлнм, ˋʶ˂Φ мол-131), ʴʶʴˇ˄ˈˌ ˉˇˎ ʰ˄ˍʰ˄ʰˁ˂ʱˍʰʽ ˍˈˋˇ 
ˋˍʰ ˋˏʴ˔ˊˇ˄ʰ ɮ˄ʰ˂ˎˍʽˁʱ ʃˊˇʴˊʱ˃˃ʰˍʰ ʅˉˇˎʵ˗˄ όɮʃʅύ ˈˋˇ ˁʰʽ ˋˍʰ ˁʶʾ˃ʶ˄ʰ 
ʶˁˉʰʽʵʶˎˍʽˁʺˌ ˉˇ˂ʽˍʽˁʺˌ ό9ǳǊƻǇŜŀƴ /ƻƳƳƛǎǎƛƻƴΣ нлмпɢ bD{{ [ŜŀŘ {ǘŀǘŜǎΣ нлмоύΦ ɶ 
ˉʰˊˇˏˋʰ ʶˊʴʰˋʾʰ ʶˋˍʽʱʸʶʽ ˋˍˇˎˌ ʶˁˉʰʽʵʶˎˍʽˁˇˏˌ ˉˊ˖ˍˇʲʱʻ˃ʽʰˌ ʶˁˉʰʾʵʶˎˋʹˌΦ  

ʃʰˊˈ˂ˇ ˉˇˎ ˇʽ ʊɳ ˁʰʽ ʹ ʆʶ˔˄ˇ˂ˇʴʾʰ ʵʶ˄ ˋˎʴˁʰˍʰ˂ʷʴˇ˄ˍʰʽ ʰ˄ʱ˃ʶˋʰ ˋˍʰ 
ʰʴʰˉʹ˃ʷ˄ʰ ʴ˄˖ˋˍʽˁʱ ˍˇˎˌ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰ όYŀȊŜƳǇƻǳǊ ϧ {ŀdler, 2015), ˖ˋˍˈˋˇ ˇʽ 
ʶˁˉʰʽʵʶˎˍʽˁˇʾ ˍʹˌ ˉˊ˖ˍˇʲʱʻ˃ʽʰˌ ʶˁˉʰʾʵʶˎˋʹˌ ˃ˉˇˊˇˏ˄ ˄ʰ ʰ˄ʰʵʶʾ˅ˇˎ˄ ˍʹ ˋʹ˃ʰˋʾʰ 
ˍ˖˄ ʊɳ ˁʰʽ ˍʹˌ ʆʶ˔˄ˇ˂ˇʴʾʰˌ ˋˍˇˎˌ ˃ʰʻʹˍʷˌ ˍˇˎˌ ʱ˃ʶˋʰ ˃ʷˋ˖ ˍʹˌ ʵʽʵʰˋˁʰ˂ʾʰ ˍˇˎˌ 
(Hsu et al., 2011ɢ wƻƘŀŀƴ Ŝǘ ŀƭΦΣ нллуύ ˁʰʽ ʷ˃˃ʶˋʰ ˃ʷˋ˖ ˍʹˌ ʶˉʽˊˊˇʺˌ ˉˇˎ ʷ˔ˇˎ˄ 
ˋ̱ ˇ˄ ˇʽˁˇʴʶ˄ʶʽʰˁˈ ˁʰʽ ʶˎˊˏˍʶˊˇ ˁˇʽ˄˖˄ʽˁˈ ˉʶˊʾʴˎˊˇ ˍ˖˄ ˃ʰʻʹˍ˗˄ ˍˇˎˌ ό[ŀǿǎƻƴ Ŝǘ 
ŀƭΦΣ нлмфύΦ ʃˊˇˍʶʾ˄ʶˍʰʽ ʶˉʾˋʹˌ ʰˉˈ ʶˊʶˎ˄ʹˍʷˌΣ ˋˍˇ ˉ˂ʰʾˋʽˇ ˃ʰʻʹ˃ʱˍ˖˄  ɲʽʵʰˁˍʽˁʺˌ 
ˍ˖˄ ʊɳΣ ʹ ʶ˄ˋ˖˃ʱˍ˖ˋʹ ʲʰˋʽˁ˗˄ ʶ˄˄ˇʽ˗˄ ˍʹˌ ʆʶ˔˄ˇ˂ˇʴʾʰˌΣ ʹ ʶˉʶ˅ʺʴʹˋʹ ˍ˖˄ ˋˍˈ˔˖˄ 
ˍ˖˄ ɮʃʅ ˉˇˎ ʰ˒ˇˊˇˏ˄ ˍʹ˄ ʆʶ˔˄ˇ˂ˇʴʾʰ ˁʰʻ˗ˌ ˁʰʽ ˍˊˈˉ˖˄ ʵʽʵʰˋˁʰ˂ʾʰˌ ˍʹˌ 
ʆʶ˔˄ˇ˂ˇʴʾʰˌ ˋˍʹ˄ ˍʱ˅ʹ ό[ŀǿǎƻƴ Ŝǘ ŀƭΦΣ нлмфύΦ  

ɶ ˉʰˊˇˏˋʰ ʷˊʶˎ˄ʰ ʶʾ˄ʰʽ ˃ʷˊˇˌ ʶˎˊˏˍʶˊʹˌ ʷˊʶˎ˄ʰˌ ˉˇˎ ʶˋˍʽʱʸʶʽ ˋˍˇ˄ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁˈ ˁʰʽ ˍʶ˔˄ˇ˂ˇʴʽˁˈ ʴˊʰ˃˃ʰˍʽˋ˃ˈ ˍ˖˄ ʶˁˉʰʽʵʶˎˍʽˁ˗˄ ˉˊ˖ˍˇʲʱʻ˃ʽʰˌ 
ʶˁˉʰʾʵʶˎˋʹˌΣ ˁʰˍʱ ˍˇ˄ ˉˊˇˉˍˎ˔ʽʰˁˈ ˁˏˁ˂ˇ ˍ˖˄ ˋˉˇˎʵ˗˄ ˍˇˎˌΦ ɰʰˋʽˁʱ ˋˍˇʽ˔ʶʾʰ ˍ˖˄ 
ʴˊʰ˃˃ʰˍʽˋ˃˗˄ ʰˎˍ˗˄ ʶʾ˄ʰʽ ʹ ˁʰˍʰ˄ˈʹˋʹ ʲʰˋʽˁ˗˄ ʶ˄˄ˇʽ˗˄ ˍ˖˄ ʊɳ ˁʰʽ ˍʽˌ 
ʆʶ˔˄ˇ˂ˇʴʾʰˌ ˁʰʽ ʲʰˋʽˁ˗˄ ˉˍˎ˔˗˄ ˍʹˌ ʊˏˋʹˌ ˍʹˌ ɳˉʽˋˍʺ˃ʹˌ όʊˍɳύ ˁʰʽ ˍʹˌ ʊˏˋʹˌ ˍʹˌ 
ʆʶ˔˄ˇ˂ˇʴʾʰˌ όʊˍʆύΦ ɰʰˋʽˁˈˌ ˋˁˇˉˈˌ ˍʹˌ ʶˎˊˏˍʶˊʹˌ ʰˎˍʺˌ ʷˊʶˎ˄ʰˌ ʶʾ˄ʰʽ ʹ ˋˎ˃ʲˇ˂ʺ 
ˋˍʽˌ ʶ˃ˉʶʽˊʽˁʷˌ ʷˊʶˎ˄ʶˌ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ʵʽʵʰˁˍʽˁ˗˄ ˉˊˇˍʱˋʶ˖˄ 
ˍ˖˄ ʊɳ ˁʰʽ ˍˇ˄ ʷ˂ʶʴ˔ˇ ˍʹˌ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʱ ̩ˍˇˎˌ ˋˍˇ ˉ˂ʰʾˋʽˇ ʶ˃ˉ˂ˇˎˍʽˋ˃ˇˏ 
ˍ˖˄ ˉˊˇˉˍˎ˔ʽʰˁ˗˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˋˉˇˎʵ˗˄ ˍ˖˄ ʶˁˉʰʽʵʶˎˍʽˁ˗˄ ˉˊ˖ˍˇʲʱʻ˃ʽʰˌ 
ʶˁˉʰʾʵʶˎˋʹˌ ˋˍ̔ˌ ʊɳ. ɲʽʵʰˁˍʽˁ˗˄ ˉˊˇˍʱˋʶ˖˄Σ ˇʽ ˇˉˇʾʶˌ ˄ʰ ʶʽˋʱʴˇˎ˄ ˈ˔ʽ ˃ˈ˄ˇ 
ʴ˄˖ˋˍʽˁˇˏˌ ˋˍˈ˔ˇˎˌ ˉˇˎ ʰ˒ˇˊˇˏ˄ ˍʽˌ ʊɳ ˁʰʽ ˍʹ˄ ʆʶ˔˄ˇ˂ˇʴʾʰ ʰ˂˂ʱ ˁʰʽ ˉˍˎ˔ʷˌ ˍʹˌ 
ʊˍɳ ˁʰʽ ʊˍʆΦ ɶ ʶˎˊˏˍʶˊʹ ʰˎˍʺ ʷˊʶˎ˄ʰ ˋˎ˄ʵˎʱʸʶʽ ˍʹ˄ ʶʽˋʰʴ˖ʴʺ ˍʹˌ ɹˋˍˇˊʾʰˌ ˍʹˌ 
ʆʶ˔˄ˇ˂ˇʴʾʰˌ ˃ʶ ˔ˊʺˋʹ ʰˎʻʶ˄ˍʽˁˇˏ ʽˋˍˇˊʽˁˇˏ ˎ˂ʽˁˇˏ ˁʰʽ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˍ˖˄ 
˔ʶʽˊˇʴˊʱ˒˖˄ ˍˇˎ ɽʶˇ˄ʱˊ˄ˍˇ ˄ˍʰ ɰʾ˄ˍˋʽ ˁʰʽ ˍʹ˄ ʰ˒ʺʴʹˋʹ ʽˋˍˇˊʽ˗˄ όǎǘƻǊȅǘŜƭƭƛƴƎύ ˖ˌ 
ʵʽʵʰˁˍʽˁˇˏ ʶˊʴʰ˂ʶʾˇˎΦ  

ɴ˄ʰ ʰˉˈ ˍʰ ʲʰˋʽˁʱ ˉ˂ʶˇ˄ʷˁˍʹ˃ʰ ˍʹˌ ʶʽˋʰʴ˖ʴʺˌ ˍʹˌ ɹˋˍˇˊʾʰˌ ʶʾ˄ʰʽ ˈˍʽ 
ˉ˂ʰʽˋʽ˗˄ʶʽ ˍʹ ʵʽʵʰˋˁʰ˂ʾʰ όƛƴ ŎƻƴǘŜȄǘ ǘŜŀŎƘƛƴƎύ όYƛǇƴƛǎΣ мфф6ɢ McComas, 2011), 
ʲˇʹʻ˗˄ˍʰˌ ˋˍʹ ʵʹ˃ʽˇˎˊʴʾʰ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁ˗˄ ʵʽʵʰˁˍʽˁ˗˄ ˉʰˊʶ˃ʲʱˋʶ˖˄ ό{ǘƛƴƴŜǊ ϧ 
Williams, 1993ɢ Stefanidou et al., 2020ύΣ ˍˈˋˇ ʴʽʰ ˍʹ˄ ˁʰˍʰ˄ˈʹˋʹ ˍˇˎ ʴ˄˖ˋˍʽˁˇˏ 
ʰ˄ˍʽˁʶʽ˃ʷ˄ˇˎ ˈˋˇ ˁʰʽ ʴʽʰ ˍʹ˄ ˁʰˍʰ˄ˈʹˋʹ ʵʽʰʵʽˁʰˋˍʽˁ˗˄ ˁʰʽ ʰ˅ʽʰˁ˗˄ ˈ˕ʶ˖˄ ˍʹˌ 
ʶˉʽˋˍʺ˃ʹˌ ό/ƭƻǳƎƘΣ нллсύΦ ɴ˄ʰˌ ˉˊˇˍʶʽ˄ˈ˃ʶ˄ˇˌ ˍˊˈˉˇˌ ʶʽˋʰʴ˖ʴʺˌ ˍʹˌ ɹˋˍˇˊʾʰˌ ˍʹˌ 
ɳˉʽˋˍʺ˃ʹˌ ˁʰʽ ˍʹˌ ʆʶ˔˄ˇ˂ˇʴʾʰˌ ˋˍʹ ʵʽʵʰˋˁʰ˂ʾʰ ʶʾ˄ʰʽ ˃ʷˋ˖ ˍʹˌ ˔ˊʺˋʹˌ ˉˊ˖ˍˈˍˎˉˇˎ 
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ʽˋˍˇˊʽˁˇˏ ˎ˂ʽˁˇˏΦ ʁ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇˌ ˍˊˈˉˇˌ ˉˊˇˍʶʾ˄ʶˍʰʽ ʰˉˈ ˉˇ˂˂ˇˏˌ ʶˊʶˎ˄ʹˍʷˌΣ 
˖ˋˍˈˋˇ ʶˉʽˋʹ˃ʰʾ˄ʶˍʰʽ ˈˍʽ ʵʶ˄ ˎˉʱˊ˔ʶʽ ˉʱ˄ˍʰ ˉ˂ʹʻ˗ˊʰ ˁʰˍʱ˂˂ʹ˂ˇˎ ˎ˂ʽˁˇˏ ˁʰʽ 
ˋˎ˔˄ʱ ʰˉʰʽˍʶʾˍʰʽ ˇʽ ˃ʰʻʹˍʷˌ ˄ʰ ʴ˄˖ˊʾʸˇˎ˄ ʰˊˁʶˍʱ ʴʽʰ ˍˇ ˎ˂ʽˁˈ ˉˊʽ˄ ˍˇ ˔ʶʽˊʽˋˍˇˏ˄ 
(Kubli, 1999).  ʆʰ ˔ʶʽˊˈʴˊʰ˒ʰ ˍˇˎ ɽʶˇ˄ʱˊ˄ˍˇ ˄ˍʰ ɰʾ˄ˍˋʽ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˋʶ 
ʰˎˍʺ ˍʹ˄ ʶˊʴʰˋʾʰ ˖ˌ ˁʰˍʱ˂˂ʹ˂ʰ ʴʽʰ ˍʹ˄ ʶʽˋʰʴ˖ʴʺ ˍ˖˄ ˋˎʴˁʶˁˊʽ˃ʷ˄˖˄ ʲʰˋʽˁ˗˄ 
ʶ˄˄ˇʽ˗˄ ʊɳ ˁʰʽ ʆʶ˔˄ˇ˂ˇʴʾʰˌ όʲ˂ʷˉʶ ʰ˄ʰ˂ˎˍʽˁʱ ˉʽˇ ˁʱˍ˖ύΣ ʰ˄ʺˁˇˎ˄ ˋˍˇ ˉˊ˖ˍˈˍˎˉˇ 
ʽˋˍˇˊʽˁˈ ˎ˂ʽˁˈ ˉˇˎ ˉʰˊˇˎˋʽʱʸʶʽ ˍʽˌ ˉˊˇʰ˄ʰ˒ʶˊʻʶʾˋʶˌ ʽʵʽʰʾˍʶˊʶˌ ʵˎˋˁˇ˂ʾʶˌΦ ʃʽˇ 
ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˍʰ ˔ʶʽˊˈʴˊʰ˒ʰ ˃ʶ ˍʰ ˋ˔ʷʵʽʰ ˍ˖˄ ˃ʹ˔ʰ˄˗˄ ˍˇˎ ɽʶˇ˄ʱˊ˄ˍˇ ɿˍʰ ɰʾ˄ˍˋʽ 
ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ʶʾ˄ʰʽ ˍʰˎˍˈ˔ˊˇ˄ʰ ˁʰʽ ˍʰ ˉˊˇˋ˖ˉʽˁʱ ˍˇˎ ˋʹ˃ʶʽ˖˃ʰˍʱˊʽʰ ˁʰʽ 
˖ˌ ˍʷˍˇʽʰ ʷ˔ˇˎ˄ ʶˍʶˊˈˁ˂ʹˍˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˃ʶ ˉʰˊʰˍʹˊʺˋʶʽˌΣ ˋ˔ʷʵʽʰΣ ˋˁʷ˕ʶʽˌ ˃ʷ˔ˊʽ 
˂ʾˋˍʶˌ ˃ʶ ˔ˊʹˋˍʽˁʱ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰ ˁʰʽ ˇʽˁˇ˄ˇ˃ʽˁˇˏˌ ˎˉˇ˂ˇʴʽˋ˃ˇˏˌ όaƻƻƴΣ нллтɢ 
bƛŎƘƻƭƭΣ нллрύΦ ɱʽʰ ˍʹ˄ ʰˉˇ˒ˎʴʺ ˍ˖˄ ˉʰˊʰˉʱ˄˖ ʵˎˋˁˇ˂ʽ˗˄ ʶˉʽ˂ʷ˔ʻʹˁʶ ʹ ˔ˊʺˋʹ ˍˇˎ 
ʵʽʵʰˁˍʽˁˇˏ ʶˊʴʰ˂ʶʾˇˎ ˍʹˌ ʰ˒ʺʴʹˋʹˌ ʽˋˍˇˊʽ˗˄Σ ˗ˋˍʶ ˍʰ ˔ʶʽˊˈʴˊʰ˒ʰ ˄ʰ ˃ˉˇˊˇˏ˄ ˄ʰ 
˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄ ˔˖ˊʾˌ ˉˊˇˋʰˊ˃ˇʴʷˌΣ ˇʽ ˇˉˇʾʶˌ ʻʰ ˃ˉˇˊˇˏˋʰ˄ ˄ʰ ˇʵʹʴʺˋˇˎ˄ ˋʶ 
ˉʰˊʰ˄ˇʺˋʶʽˌΣ ˁʰʻʽˋˍ˗˄ˍʰˌ ˍˇ ʽˋˍˇˊʽˁˈ ˎ˂ʽˁˈ ˂ʶʽˍˇˎˊʴʽˁˈΦ  

ɾʶ ʲʱˋʹ ˍʰ ˉʰˊʰˉʱ˄˖Σ ˋˍʹ˄ ʶˊʴʰˋʾʰ ʰˎˍʺ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ʷ˄ʰ ˃ʷˊˇˌ ˍ˖˄ 
ʶˊ˖ˍʹ˃ʱˍ˖˄ ˍʹˌ ʶˎˊˏˍʶˊʹˌ ʷˊʶˎ˄ʰˌ ˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶΦ ʃʽˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰΣ 
ˋˍʹ˄ ʶˊʴʰˋʾʰ ʰˎˍʺ ʵʽʶˊʶˎ˄ʱˍʰʽ ˍˇ ʰ˄ ˁʰʽ ˁʰˍʱ ˉˈˋˇ ˃ˉˇˊˇˏ˄ ˄ʰ ʵʽʵʰ˔ʻˇˏ˄ ˃ʶ 
ʶ˄ʽʰʾˇ ˍˊˈˉˇ ˋˍˇ ˉ˂ʰʾˋʽˇ ˃ʽʰˌ ʵʽʵʰˁˍʽˁʺˌ ˉʰˊʷ˃ʲʰˋʹˌ ˉˇˎ ʰ˄ʰ˒ʷˊʶˍʰʽ ˋˍʽˌ ʊɳ 
ˍʰˎˍˈ˔ˊˇ˄ʰ ʲʰˋʽˁʷˌ ʷ˄˄ˇʽʶˌ ˍ˖˄ ʊɳ ˁʰʽ ˍʹˌ ʆʶ˔˄ˇ˂ˇʴʾʰˌΦ ɳˉʽ˂ʷʴˇ˄ˍʰˌ ˖ˌ 
ˉʰˊʱʵʶʽʴ˃ʰ ˍʹ ʴ˄˖ˋˍʽˁʺ ˉʶˊʽˇ˔ʺ ˉˇˎ ʰ˄ʰ˒ʷˊʶˍʰʽ ˋˍˇˎˌ ˃ˇ˔˂ˇˏˌΣ ˍˇ ʶˊ˗ˍʹ˃ʱ ˃ʰˌ 
ʰ˄ʰ˂ˏʶˍʰʽ ˉʶˊʰʽˍʷˊ˖ ˖ˌ ʰˁˇ˂ˇˏʻ˖ˌΥ ɼʰˍʱ ˉˈˋˇ ˃ˉˇˊˇˏ˄ ˄ʰ ˁʰˍʰ˄ˇʹʻˇˏ˄ ʲʰˋʽˁʷˌ 
ʷ˄˄ˇʽʶˌ ˍ˖˄ ˍˊʽ˗˄ ʶʽʵ˗˄ ˍ˖˄ ˃ˇ˔˂˗˄ ʰˉˈ ˉ˂ʶˎˊʱˌ ʊɳ ˁʰʽ ʆʶ˔˄ˇ˂ˇʴʾʰˌ ˃ʶ ˍʹ˄ 
ʰ˅ʽˇˉˇʾʹˋʹ ˍʹˌ ɹˋˍˇˊʾʰˌ ˍʹˌ ʆʶ˔˄ˇ˂ˇʴʾʰˌ ˁʰʽ ˍʹˌ ʰ˒ʺʴʹˋʹˌΤ  

ɾʶʻˇʵˇ˂ˇʴʾʰ 

ɱʽʰ ˍʽˌ ʰ˄ʱʴˁʶˌ ˍʽˌ ˉʰˊˇˏˋʰˌ ʷˊʶˎ˄ʰˌ ˋ˔ʶʵʽʱˋˍʹˁʶ ˁʰʽ ˎ˂ˇˉˇʽʺʻʹˁʶ ʵʽʶˊʶˎ˄ʹˍʽˁʺ 
(inquiry-ōŀǎŜŘύ ʵʽʵʰˁˍʽˁʺ ˉʰˊʷ˃ʲʰˋʹ ˋʶ ˍʶˍʰˊˍˇʶˍʶʾˌ ˒ˇʽˍʹˍʷˌκˍˊʽʶˌ ˍˇˎ 
ʃʰʽʵʰʴ˖ʴʽˁˇˏ ʆ˃ʺ˃ʰˍˇˌ ˍˇˎ ɳʻ˄ʽˁˇˏ ˁʰʽ ɼʰˉˇʵʽˋˍˊʽʰˁˇˏ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ ɮʻʹ˄˗˄ 
όɳɼʃɮύΦ  

ɶ ˉʽ˂ˇˍʽˁʺ ˁʰʽ ʹ ˁˏˊʽʰ ʷˊʶˎ˄ʰ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ˋʶ ˔ˊˇ˄ʽˁˈ ʵʽʱˋˍʹ˃ʰ 
ʶ˄˄ʽʱ ʶʲʵˇ˃ʱʵ˖˄Φ ʅˍʹ˄ ˁˏˊʽʰ ˒ʱˋʹ ˍʹˌ ʷˊʶˎ˄ʰˌ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ˋˎ˄ˇ˂ʽˁʱ пу ʱˍˇ˃ʰ 
ˋˍʹ˄ ˉʶʽˊʰ˃ʰˍʽˁʺ ˁʰʽ пф ˋˍʹ˄ ˇ˃ʱʵʰ ʶ˂ʷʴ˔ˇˎΦ ɶ ʵʽʵʰˁˍʽˁʺ ˉʰˊʷ˃ʲʰˋʹ 
ˇ˂ˇˁ˂ʹˊ˗ʻʹˁʶ ˋʶ ˍˊʾʰ ʵʾ˖ˊʰΦ ʆˇ ʶˊʶˎ˄ʹˍʽˁˈ ʶˊʴʰ˂ʶʾˇ ʺˍʰ˄ ˍˇ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ˁʰʽ 
ʺˍʰ˄ ʾʵʽˇΣ ˉˊʽ˄ ˁʰʽ ˃ʶˍʱ ˍʹ ʵʽʵʰˁˍʽˁʺ ˉʰˊʷ˃ʲʰˋʹΦ ɵʹˍʺ˃ʰˍʰ ʶʴˁˎˊˈˍʹˍʰˌ 
ʶ˂ʺ˒ʻʹˋʰ˄ ˎˉˈ˕ʹ ʰˉˈ ˍˇˎˌ ʶˊʶˎ˄ʹˍʷˌΦ ʅ˔ʶʵʽʱˋˍʹˁʰ˄ ˒ˏ˂˂ʰ ʶˊʴʰˋʾʰˌ όɳʽˁΦ мύ ˉˇˎ 
ʵˈʻʹˁʰ˄ ˁʰˍʱ ˍʹ˄ ʵʽʵʰˁˍʽˁʺ ˉʰˊʷ˃ʲʰˋʹ ˋˍˇˎˌ ˒ˇʽˍʹˍʷˌ ˁʰʽ ˉʰˊˇˎˋʽʱˋʶʽˌ όǇƻǿŜǊ 
ǇƻƛƴǘΣ ɳʽˁΦ нύ ˉˇˎ ʰˁˇ˂ˇˎʻˇˏˋʰ˄ ˁʰʽ ʵʽʶˎˁˈ˂ˎ˄ʰ˄ ˍʹ˄ ʰ˒ʺʴʹˋʹ ˍˇˎ ʶˁˉʰʽʵʶˎˍʽˁˇˏΦ  

ʆˇ ˋʶ˄ʱˊʽˇ ˍʹˌ ʰ˒ʺʴʹˋʹˌ ʰˁˇ˂ˇˎʻˇˏˋʶ ˍʹ ˊˇʺ ˉˊˇʲˇ˂ʺˌ ˍ˖˄ 
ˉʰˊˇˎˋʽʱˋʶ˖˄ ˁʰʽ ˋˍʹˊʾ˔ˍʹˁʶ ˋˍʰ ʴʶ˄ʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍ˖˄ ʰ˒ʹʴʺˋʶ˖˄ 
ʽˋˍˇˊʽ˗˄Σ  ˉˇˎ ˉˊˇˇˊʾʸˇ˄ˍʰʽ ʴʽʰ ˍʹ ʵʽʵʰˋˁʰ˂ʾʰ ˍ˖˄ ʊɳ ˍˇˎ Norris et al. (2005)Φ ʅʶ 
ˈΣˍʽ ʰ˒ˇˊʱ ˍʹ ʵˇ˃ʺ ˍʹˌ ʰ˒ʺʴʹˋʹˌΣ ˍˇ ʶ˄ʰˊˁˍʺˊʽˇ ʴʶʴˇ˄ˈˌ ʺˍʰ˄ ʹ ˍˎ˔ʰʾʰ ʶˏˊʶˋʹ ˍˇ 
1967 ˋ̱ ʹ˄ ɳʻ˄ʽˁʺ ɰʽʲ˂ʽˇʻʺˁʹ ˍʹˌ ɾʰʵˊʾˍʹˌ ˔ʶʽˊˇʴˊʱ˒˖˄ ˍˇˎ ɽʶˇ˄ʱˊ˄ˍˇ ɿˍʰ 
ɰʾ˄ˍˋʽΣ ˉˇˎ ʻʶ˖ˊˇˏ˄ˍʰ˄ ˔ʰ˃ʷ˄ʰ ʺ ˁ˂ʶ˃˃ʷ˄ʰΣ ʴ˄˖ˋˍʱ ˃ʶ ˍˇ ˈ˄ˇ˃ʰ ζɼ˗ʵʽˁʶˌ ˍʹˌ 
ɾʰʵˊʾˍʹˌ ɹ ˁʰʽ ɹɹη όbƛŎƘƻƭƭ, 2005). ʆˇ ʶ˄ʰˊˁˍʺˊʽˇ ʰˎˍˈ ʴʶʴˇ˄ˈˌ ʶ˄ʷ˔ʶʽ ˍʹ˄ ʶˉʾʵˊʰˋʹ 
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ˍˇˎ ʰ˄ʶʾˉ˖ˍˇˎ όthe effect of the untold)Σ ˋˍˇʽ˔ʶʾˇ ˉˇˎ ˉˊˇˋʻʷˍʶʽ ˇ Kubli  (2001) ˋˍʰ 
ˉˊˇʰ˄ʰ˒ʶˊʻʷ˄ˍʰ ʴʶ˄ʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍ˖˄ ʰ˒ʹʴʺˋʶ˖˄ ʽˋˍˇˊʽ˗˄ ˉˇˎ 
ˉˊˇˇˊʾʸˇ˄ˍʰʽ ʴʽʰ ˍʹ ʵʽʵʰˋˁʰ˂ʾʰ ˍ˖˄ ʊɳΦ ʆˇ ˋˍˇʽ˔ʶʾˇ ʰˎˍˈΣ ˉˇˎ ˋˎ˄ʺʻ˖ˌ ˋʶ ˃ʽʰ 
ˋˏ˄ˍˇ˃ʹ ʽˋˍˇˊʾʰ ʵʶ˄ ˃ˉˇˊˇˏ˄ ˄ʰ ʶʽˉ˖ʻˇˏ˄ ˉˇ˂˂ʷˌ ˂ʶˉˍˇ˃ʷˊʶʽʶˌ ˁʰʽ ʻʰ ˉˊʷˉʶʽ ζ˄ʰ 
ˁʰ˂ˎ˒ʻˇˏ˄ ˍʰ ˁʶ˄ʱη ˍʹˌ ʽˋˍˇˊʾʰˌ ˃ʶ ʲʱˋʹ ˍʽˌ ʵˇˋ˃ʷ˄ʶˌ ˉ˂ʹˊˇ˒ˇˊʾʶˌΣ  ʵʶˋ˃ʶˏʶʽ ˍˇ˄ 
ʰˁˊˇʰˍʺ ˋˍʹ ʵʽʰʵʽˁʰˋʾʰ ʺ ʲˇʹʻʱʶʽ ˋˍˇ ˄ʰ ˋ˔ʹ˃ʰˍʾʸˇ˄ˍʰʽ ʶˊ˖ˍʺ˃ʰˍʰ ˉˇˎ ʻʰ ˉˊʷˉʶʽ 
˄ʰ ʰˉʰ˄ˍʹʻˇˏ˄ ʰˊʴˈˍʶˊʰ. ʆʰ ˒ˏ˂˂ʰ ʶˊʴʰˋʾʰˌ όɳʽˁΦ мύ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ 
ʰˁˇ˂ˇˎʻˇˏˋʰ˄ ˍʹ ˊˇʺ ˍʹˌ ʵʽʵʰˁˍʽˁʺˌ ˉʰˊʷ˃ʲʰˋʹˌ ˃ʶ ʰ˒ ʺʴʹˋʹ, ʹ ˇˉˇʾʰ 
ʵʽʰˁˈˉˍˇ˄ˍʰ˄ ʴʽʰ ˄ʰ ˋˎ˃ˉ˂ʹˊ˖ʻˇˏ˄ ˁʰʽ ˄ʰ ˋˎʸʹˍʹʻˇˏ˄ ˇʽ ʵʽʶˊʶˎ˄ʹˍʽˁˇˏ ˍˏˉˇˎ 
ʶˊ˖ˍʺˋʶʽˌ ˁʰʽ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˉˇˎ ˉʶˊʽʶʾ˔ʰ˄Φ ʁʽ ʶˊ˖ˍʺˋʶʽˌ ˍ˖˄ ˒ˏ˂˂˖˄ ʶˊʴʰˋʾʰˌ 
ʶʾ˔ʰ˄ ʰ˄ˍʽˋˍˇʽ˔ʹʻʶʾ ˃ʶ ˍˇˎˌ ʵʽʵʰˁˍʽˁˇˏˌ ˋˍˈ˔ˇˎˌ ˍʹˌ ʵʽʵʰˁˍʽˁʺˌ ˉʰˊʷ˃ʲʰˋʹˌΦ   

 

 

  

ɳʽˁˈ˄ʰ м ɳ˄ʵʶʽˁˍʽˁʷˌ ʶʽˁˈ˄ʶˌ ˍˇˎ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎ 

ɱʽʰ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˉˇˋˇˍʽˁʷˌ ˁʰʽ ˉˇʽˇˍʽˁʷˌ 
˃ʷʻˇʵˇʽ ˁʰʽ ʴʽʰ ˍˇ˄  ˋˍʰˍʽˋˍʽˁˈ ʷ˂ʶʴ˔ˇ ˋʹ˃ʰ˄ˍʽˁˈˍʹˍʰˌ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ʷʴʽ˄ʶ 
˔ˊʺˋʹ ˍˇˎ ˁˊʽˍʹˊʾˇˎ ˔н όŎƘƛ-ǎǉǳŀǊŜύ ˁʰʽ ˍˇˎ ʰˁˊʽʲˇˏˌ ʶ˂ʷʴ˔ˇˎ CƛǎƘŜǊ όIƻǿƛǘǘ ϧ 
Cramer, 2017). 

 

 

ɳʽˁˈ˄ʰ н ɳ˄ʵʶʽˁˍʽˁʷˌ ʶʽˁˈ˄ʶˌ ʰˉˈ ˍʽˌ ˉʰˊˇˎˋʽʱˋʶʽˌ όtƻǿŜǊtƻƛƴǘύ 
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ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ   

ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˉˇˎ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋˍʹ ˋˎ˄ʷ˔ʶʽʰ ʰ˒ˇˊˇˏ˄ ʷ˄ʰ ˃ʷˊˇˌ ˍʹˌ 
ʶˎˊˏˍʶˊʹˌ ʷˊʶˎ˄ʰˌ ˁʰʽ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ʴʽʰ ˍˇ ˍ˃ʺ˃ʰ ˍˇˎ ʴ˄˖ˋˍʽˁˇˏ ˃ʷˊˇˎˌΣ ˍˇ 
ˋ˔ʶˍʽˁˈ ˃ʶ ˍʹ˄ ˍʰˎˍˈ˔ˊˇ˄ʹ ʶʽˋʰʴ˖ʴʺ ʶ˄˄ˇʽ˗˄ ʰˉˈ ˍʽˌ ʊɳ ˁʰʽ ˍʹ˄ ʆʶ˔˄ˇ˂ˇʴʾʰΦ ɱʽʰ ˄ʰ 
ʰˉʰ˄ˍʹʻʶʾ ˍˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ ʶˊʶˎ˄ʹˍʽˁˈ ʶˊ˗ˍʹ˃ʰ ˋˍʹ˄ ˉʰˊˇˏˋʰ ʶˊʴʰˋʾʰ 
ʶ˅ʶˍʱˋˍʹˁʰ˄ ˇʽ ʶˊ˖ˍʺˋʶʽˌ Q6, Q7, Q8, Q9, Q11 ˁʰʽ Q12 όʲ˂ʷˉʶ ʃʰˊʱˊˍʹ˃ʰύ ˍˇˎ 
ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎ ˁʰʽ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʵʾ˄ˇ˄ˍʰʽ ʰ˄ʰ˂ˎˍʽˁʱ ˋˍˇ˄ ʃʾ˄ʰˁʰ м ˉˇˎ 
ʰˁˇ˂ˇˎʻʶʾΦ 

  

ɳˊ˖ˍʺˋʶʽˌ 
pretest posttest 

2̝ p 2̝ p 

Q6a b - *  .436 

Q6b b - 6.276 .013 

Q7 3.059 .080 18.901 < .001 

Q8a 3.981 .137 1.293 .255 

Q8b *  .674 13.379 .001 

Q8c1 0.364 .834 3.945 .139 

Q8c2 0.522 .470 5.900 .015 

Q9c b - 4.166 .041 

Q11a b - 11.262 .001 

Q12a b - 10.732 .001 

Q12c 1.877 .171 5.073 .292 
ϝΥ ʷ˔ʶʽ ˉˊʰʴ˃ʰˍˇˉˇʽʹʻʶʾ ɮˁˊʽʲʺˌ ʷ˂ʶʴ˔ˇˌ CƛǎƘŜǊ ʵʽˉ˂ʺˌ ˇˎˊʱˌ 
ʅʹ˃ʶʾ˖ˋʹΥ ɾʶ ʷ˄ˍˇ˄ʹ ʴˊʰ˃˃ʰˍˇˋʶʽˊʱ ˁʰʽ ˎˉˇʴˊʱ˃˃ʽˋʹ ˃ʶ ʴˁˊʽ ˔ˊ˗˃ʰ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ 
ˋˍˇ˄ ˉʾ˄ʰˁʰ ˇʽ ʰˉʰ˄ˍʺˋʶʽˌ ˋˍʽˌ ˇˉˇʾʶˌ ˉʰˊʰˍʹˊʺʻʹˁʶ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺ ʵʽʰ˒ˇˊʱ 

ʃʾ˄ʰˁʰˌ м ɮ̄ ˇˍʶ˂ʷˋ˃ʰˍʰ ʶˊ˖ˍʹ˃ʱˍ˖˄κˎˉˇʶˊ˖ˍʹ˃ʱˍ˖˄ ˍʹˌ ˉʰˊˇˏˋʰˌ ʶˊʴʰˋʾʰˌ 

ʃʽˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˇʽ ʶˊ˖ˍʺˋʶʽˌ Q6 ˁʰʽ Q7 ʰ˒ˇˊˇˏ˄ ˍʹ˄ ʷ˄˄ˇʽʰ ˍˇˎ ˃ˇ˔˂ˇˏΣ 
ˍʽˌ ʶ˒ʰˊ˃ˇʴʷˌ ˍˇˎ ˋˍʹ˄ ˁʰʻʹ˃ʶˊʽ˄ʺ ʸ˖ʺ ˁʰʽ ˍʹ˄ ˁʰˍʰ˄ˈʹˋʹ ˍ˖˄ ˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ 
ˍˇˎΦ ɱʶ˄ʽˁʱ ˁʰʽ ˇʽ ʵˏˇ ˇ˃ʱʵʶˌ ˃ʶˍʱ ˍʹ ʵʽʵʰˁˍʽˁʺ ˉʰˊʷ˃ʲʰˋʹ ʵʾ˄ˇˎ˄ ˉʶˊʽˋˋˈˍʶˊʶˌ 
ˋ˖ˋˍʷˌ ʰˉʰ˄ˍʺˋʶʽˌ, ˈ˃˖ˌ ˋˍʰ ˉʽˇ ˋˏ˄ʻʶˍʰ ʷˊʴʰ ʹ ʵʽʰ˒ˇˊʱ ʶʾ˄ʰʽ ˁʰʽ ˋˍʰˍʽˋˍʽˁʱ 
ˋʹ˃ʰ˄ˍʽˁʺΦ ʆʰ ʶˎˊʺ˃ʰˍʰ ʰˎˍʱ ˋˎ˃˒˖˄ˇˏ˄ ˁʰʽ ˃ʶ ˍʰ ʶˎˊʺ˃ʰˍʰ ʱ˂˂˖˄ ʶˊʶˎ˄ʹˍ˗˄, 
ˇʽ ˇˉˇʾˇʽ ʶˉʽˋʹ˃ʰʾ˄ˇˎ˄ ˈˍʽ ʹ ʶʽˋʰʴ˖ʴʺ ˍʹˌ ɹˋˍˇˊʾʰ ̩ʊɳ ˁʰʽ ˍʹˌ ʆʶ˔˄ˇ˂ˇʴʾʰˌ ˋˍʹ 
ʵʽʵʰˋˁʰ˂ʾʰ ˍ˖˄ ʊɳ ˃̄ ˇˊʶʾ ˄ʰ ʶ˄ʽˋ˔ˏˋʶʽ ˍʹ ˃ʰʻʹˋʽʰˁʺ ʵʽʰʵʽˁʰˋʾʰ ˁʰʽ ˋˍˇ ʴ˄˖ˋˍʽˁˈ 
ʶˉʾˉʶʵˇ ό/ƭƻǳƎƘΣ нллсɢ YƭŀǎǎŜƴΣ нллсύΦ ɯ˅ʽʰ ˉˊˇˋˇ˔ʺˌ ʶʾ˄ʰʽ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˋˍˇ 
ˎˉˇʶˊ˗ˍʹ˃ʰ vсō, ˈˉˇˎ ˇʽ ˒ˇʽˍʹˍʷˌ ˍʹˌ ˉʶʽˊʰ˃ʰˍʽˁʺˌ ˇ˃ʱʵʰˌ ˁʰˍʱ˒ʶˊʰ˄ ˄ʰ 
ˎˉˇʵʶʾ˅ˇˎ˄ ˋ˖ˋˍʱ ˍˇ ˁˊʽˍʺˊʽˇ ʵʽʰ˔˖ˊʽˋ˃ˇˏ ˍ˖˄ ʶʽʵ˗˄ ˍ˖˄ ˃ˇ˔˂˗˄ ˋʶ ˉˇˋˇˋˍˈ 
спΦс҈ ʷ˄ʰ˄ˍʽ ˍˇˎ плΦу҈ ˍʹˌ ˇ˃ʱʵʰˌ ʶ˂ʷʴ˔ˇˎΦ ʂ˃˖ˌ ʷ˄ʰ ˉˇˋˇˋˍˈ ˒ˇʽˍʹˍ˗˄ ˁʰʽ ˋˍʽˌ 
ʵˏˇ ˇ˃ʱʵʶˌ όнлΦу҈ ˍʹˌ ˉʶʽˊʰ˃ʰˍʽˁʺ ̩ˁʰʽ нсΦр҈ ˍʹˌ ʶ˂ʷʴ˔ˇˎύ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ˉˊˇˋʷ˔ʶʽ 
˃ˈ˄ˇ ˍˇ ˎˉˇ˃ˈ˔˂ʽˇΣ ˁʶ˄ˍˊʽˁˈ ʵˇ˃ʽˁˈ ˋˍˇʽ˔ʶʾˇ ʶ˄ˈˌ ˃ˇ˔˂ˇˏΦ ɮˎˍˈ ˍˇ ˁˊʽˍʺˊʽˇ ʶʾ˄ʰʽ 
ʰ˄ʶˉʰˊˁʷˌ ʴʽʰ ˍˇ ˄ʵʽʰ˔˖ˊʽˋ˃ˈ ˍˇˎ ʵʶˏˍʶˊˇˎ ʶʾʵˇˎˌ ʰˉˈ ˍˇ ˍˊʾˍˇ ˁʰʽ ˇʵʹʴʶʾ ˋʶ 
˂ʱʻˇˌ ʰˉʰ˄ˍʺˋʶʽˌΦ ɳʾ˄ʰʽ ˍˇ ˁˊʽˍʺˊʽˇ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʾʹˋʶ ʰˊ˔ʽˁʱ ʹ ˉ˂ʶʽˇ˕ʹ˒ʾʰ ˍ˖˄ 
˒ˇʽˍʹˍ˗˄ ˁʰʽ ˋˍʽˌ ʵˏˇ ˇ˃ʱʵʶˌ ˈˉ˖ˌ ˁʰˍʰʴˊʱ˒ʹˁʶ ʰˉˈ ˍʹ˄ ʶˊʶˎ˄ʺˍˊʽʰ ˁʰˍʱ ˍʹ 
ʵʽʱ́ˁ ʶʽʰ ˍʹˌ ʵʽʵʰˁˍʽˁʺˌ ˉʰˊʷ˃ʲʰˋʹˌ ˁʰʽ ʵʽʰˋˍʰˎˊ˗ʻʹˁʶ ˋˍʹ ˋˎ˄ʷ˔ʶʽʰ ʰˉˈ ˍʰ 
˒ˏ˂˂ʰ ʶˊʴʰˋʾʰˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄Φ ɴ˄ʰ ˉˇˋˇˋˍˈ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ˋˎ˄ʶ˔ʾʸʶʽ ˄ʰ 
˔ˊʹˋʽ˃ˇˉˇʽʶʾ ˍˇ ˉʰˊʰˉʱ˄˖ ˁˊʽˍʺˊʽˇ ˉʰˊʱ ˍʹ ʵʽʵʰˁˍʽˁʺ ˉʰˊʷ˃ʲʰˋʹ, ʴʶʴˇ˄ˈˌ ˉˇˎ 
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˃ˉˇˊʶʾ ˄ʰ ʰˉˇʵˇʻʶʾ ˋˍʽˌ ʰʽˋʻʹˍʹˊʽʰˁʱ ˉˊˇˋ˂ʰ˃ʲʱ˄ˇˎˋʶˌ ˉ˂ʹˊˇ˒ˇˊʾʶˌ όˋˍʹ˄ 
ˉˊˇˁʶʽ˃ʷ˄ʹ ˉʶˊʾˉˍ˖ˋʹ ˃ʷˋ˖ ˍˇˎ ˇˉˍʽˁˇˏ ˁʰ˄ʰ˂ʽˇˏύ, ˇʽ ˇˉˇʾʶˌ ˃ˉˇˊʶʾ ˄ʰ 
ˇʵʹʴʺˋˇˎ˄ ˋʶ ʽʵʷʶˌ ˉˇˎ ʶˉʽ˃ʷ˄ˇˎ˄ ό5ǊƛǾŜǊ Ŝǘ ŀƭΦΣ мффпύΦ ʇˉˈ ʰˎˍˈ ˍˇ ˉˊʾˋ˃ʰ ˍˇ 
ʶˏˊʹ˃ʰ ˉˊˇˍʶʾ˄ʶˍʰʽ ʰˉˈ ˍʹ˄ ʶˊʶˎ˄ʺˍˊʽʰ ˄ʰ ˂ʹ˒ʻʶʾ ˎˉˈ˕ʹ ˋʶ ʰ˄ˍʾˋˍˇʽ˔ʶˌ 
˃ʁ ˂˂ˇ˄ˍʽˁʷˌ ʷˊʶˎ˄ʶˌ ˁʰʽ ˋ˔ʶʵʽʰˋ˃ˇˏˌ ʵʽʵʰˋˁʰ˂ʽ˗˄Φ  

ɱʶ˄ʽˁˈˍʶˊʰΣ ˉˇ˂˂ˇʾ ʶˊʶˎ˄ʹˍʷˌ ʶˉʽˋʹ˃ʰʾ˄ˇˎ˄ ˈˍʽ ˎˉʱˊ˔ˇˎ˄ ʵˎˋˁˇ˂ʾʶˌ ˋʶ ˈ,ˍʽ 
ʰ˒ˇˊʱ ˍˇˎˌ ˃ˇ˔˂ˇˏˌ ˁʰʽ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˋˍˇ˄ ʶ˄ˍˇˉʽˋ˃ˈ ˍˇˎ ˒ˇˊˍʾˇˎΣ ˋˍʹ˄ ʶˏˊʶˋʹ 
ˍʹˌ ʰˉˈˋˍʰˋʹˌ ˍʹˌ ʵʽʶˏʻˎ˄ˋʹˌ ˍʹˌ ʵˏ˄ʰ˃ʹˌ ό˃ˇ˔˂ˇʲˊʰ˔ʾˇ˄ʰˌ ʵˏ˄ʰ˃ʹˌύ ˁʰʽ ˍʹˌ 
ʰ˄ˍʾˋˍʰˋʹˌ ό˃ˇ˔˂ˇʲˊʰ˔ʾˇ˄ʰˌ ʰ˄ˍʾˋˍʰˋʹˌύ ʰˉˈ ˍˇ ˎˉˇ˃ˈ˔˂ʽˇ ό[ŜǳŎƘǘŜǊ ϧ bŀōŜǊΣ 
нлмфύΣ ˋˍˇʽ˔ʶʾʰ ˉˇˎ ʶʾ˄ʰʽ ʰˉʰˊʰʾˍʹˍʰ ʴʽʰ ˍˇ˄ ʶ˄ˍˇˉʽˋ˃ˈ ˍˇˎ ʶʾʵˇˎˌ ʶ˄ˈˌ ˃ˇ˔˂ˇˏΦ 
ʅˍʹ˄ ˉʰˊˇˏˋʰ ʶˊʴʰˋʾʰΣ ʰˉˈ ˍʽˌ ʶˊ˖ˍʺˋʶʽˌ vфŎΣ vммŀ ˁʰʽ vмнŀ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ 
ˍʹ˄ ʶˏˊʶˋʹ ˍˇˎ ʶʾʵˇˎˌ ˍˇˎ ˃ˇ˔˂ˇˏ, ˒ʰʾ˄ʶˍʰʽ ˈˍʽ ˋˍʰ ʵˏˋˁˇ˂ʰ ʷˊʴʰ ʹ ʵʽʰ˒ˇˊʱ ˋˍʽˌ 
ˋ˖ˋˍʷˌ ʰˉʰ˄ˍʺˋʶʽˌ ˍʹˌ ˉʶʽˊʰ˃ʰˍʽˁʺˌ ˇ˃ʱʵʰˌ ʰˉˈ ˍʹ˄ ˇ˃ʱʵʰ ʶ˂ʷʴ˔ˇˎ ˃ʶʴʰ˂˗˄ʶʽ 
ʰʽˋʻʹˍʱ ˁʰʽ ʶʾ˄ʰʽ ˁʰʽ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺΣ ʴʶʴˇ˄ˈˌ ˉˇˎ ʰˉˇʵʾʵʶˍʰʽ ʰˉˈ ˍʹ˄ 
ʶˊʶˎ˄ʺˍˊʽʰ ˋˍʹ ʵʽʰ˒ˇˊʶˍʽˁʺ ʵʽʵʰˁˍʽˁʺ ˉʰˊʷ˃ʲʰˋʹ ˉˇˎ ʵʷ˔ʻʹˁʰ˄ ˇʽ ʵˏˇ ˇ˃ʱʵʶˌΦ   

ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʴʽʰ ˍʹ˄ ˁʰˍʰ˄ˈʹˋʹ ˍ˖˄ ʵʽʰ˄ˎˋ˃ʰˍʽˁ˗˄ ˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ 
ˍʹˌ ʵˏ˄ʰ˃ʹˌ όʶˊ˗ˍʹˋʹ Q8ύ ˉˇˎ ʶʾ˄ʰʽ ʰˉʰˊʰʾˍʹˍʰ ˋˍˇʽ˔ʶʾʰ ʴʽʰ ˍʹ˄ ˉʶˊʽʴˊʰ˒ʺ ˍʹˌ 
ʷ˄˄ˇʽʰˌ ˍˇˎ ˃ˇ˔˂ˇˏΣ ˍʹˌ ˂ʶʽˍˇˎˊʴʾʰˌ ˍˇˎ ˁʰʽ ˍʹˌ ʶˏˊʶˋʹˌ ˍˇˎ ʶʾʵˇˎˌ ˍˇˎΣ ʺˍʰ˄ 
ʶˉʾˋʹˌ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʱΦ  

ʅˍˇ ˎ˕ʹ˂ʺˌ ʵˎˋˁˇ˂ʾʰˌ ʷˊʴˇ ʴ˄˖ˋˍʽˁˇˏ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ όˎˉˇʶˊ˗ˍʹ˃ʰ Q12c) 
ˉˇˎ ʰ˒ˇˊʱ ˍʹ ˋ˖ˋˍʺ ʶ˒ʰˊ˃ˇʴʺ ˍˇˎ ˃ʹ˔ʰ˄ʽˁˇˏ ˉ˂ʶˇ˄ʶˁˍʺ˃ʰˍˇˌ ʶ˄ˈˌ ˃ˇ˔˂ˇˏ ˍˊʾˍˇˎ 
ʶʾʵˇˎˌ ˃ʷˋ˖ ˍʹˌ ʶˏˊʶˋʹˌ ˍ˖˄ ˁʰˍʱ˂˂ʹ˂˖˄ ˉ˂ʹˊˇ˒ˇˊʽ˗˄ ʴʽʰ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ ˍˇˎ ˁʰʽ 
ˍʹ˄ ʶˊ˃ʹ˄ʶʾʰ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄Σ ʰ˄ ˁʰʽ ʹ ˉʶʽˊʰ˃ʰˍʽˁʺ ˇ˃ʱʵʰ ʷʵ˖ˋʶ 
ˉʶˊʽˋˋˈˍʶˊʶˌ ˋ˖ˋˍʷˌ ʰˉʰ˄ˍʺˋʶʽˌ όмнΦр҈ύ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ ˇ˃ʱʵʰ ʶ˂ʷʴ˔ˇˎ όпΦм҈ύΣ ˇʽ 
ˋ˖ˋˍʷˌ ʰˉʰ˄ˍʺˋʶʽˌ ʺˍʰ˄ ˂ʾʴʶˌ ˁʰʽ ʹ ʵʽʰ˒ˇˊʱ ʰˎˍʺ ʵʶ˄ ʺˍʰ˄ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺΦ 

ʆˇ ˉʰˊʰˉʱ˄˖ ʶˏˊʹ˃ʰ ˋˎ˃˒˖˄ʶʾ ˃ʶ ˍʰ ʶˎˊʺ˃ʰˍʰ ˁʰʽ ʱ˂˂˖˄ ʶˊʶˎ˄ʹˍ˗˄Φ ʁʽ ˃ʰʻʹˍʷˌ 
ʵˎˋˁˇ˂ʶˏˇ˄ˍʰʽ ˄ʰ ʵʽʰˍˎˉ˗ˋˇˎ˄ ˍʹ˄ ʰˊ˔ʺ ˂ʶʽˍˇˎˊʴʾʰˌ ʶ˄ˈˌ ˃ˇ˔˂ˇˏ ό9ƴƎƭƛǎƘ Ŝǘ ŀƭΦΣ 
нлмоύΣ ˄ʰ ˉʶˊʽʴˊʱ˕ˇˎ˄ ˃ʶ ʰˁˊʾʲʶʽʰ ˉ˗̩  ˂ʶʽˍˇˎˊʴˇˏ˄ ˇʽ ʰˉ˂ʷˌ ˃ʹ˔ʰ˄ʷˌ όwƛǾŜǘ ϧ 
Krajcik, 2004), ˁʰʻ˗ˌ ʶˉʽˁʶ˄ˍˊ˗˄ˇ˄ˍʰʽ ˋˍʹ ˂ʶʽˍˇˎˊʴʾʰ ˉˇˎ ʶˉʽˍʶ˂ˇˏ˄Σ ʶ˄˗ 
ˉʰˊʰʲ˂ʷˉˇˎ˄ ˍˇ ˉ˗ˌ ʰˎˍʷˌ ˂ʶʽˍˇˎˊʴˇˏ˄ ό[ŜƘǊŜǊ ϧ {ŎƘŀǳōƭŜΣ мффуύΦ ɼʱˉˇʽˇʽ 
ʶˊʶˎ˄ʹˍʷˌ ʶˉʾˋʹˌ ˉʰˊʰˍʺˊʹˋʰ˄ ˈˍʽ ˎˉʺˊ˅ʶ ˋʹ˃ʰ˄ˍʽˁʺ ʲʶ˂ˍʾ˖ˋʹ ˃ʶˍʱ ˍʽˌ ʵʽʵʰˁˍʽˁʷˌ 
ˉʰˊʶ˃ʲʱˋʶʽˌ ˍˇˎˌ ˋˍʰ ʰˉ˂ʱ ʷˊʴʰ, ̍ ˃˖ˌ ˋˍʰ ˉʽˇ ʵˏˋˁˇ˂ʰ ʷˊʴʰ όˉΦ˔Φ ʲ˂ʷˉʶ ʰˎˍʱ ̄ ˇˎ 
ʰ˄ˍʽˋˍˇʽ˔ˇˏ˄ ˋʶ ʰ˄ˇʽ˔ˍʷˌ ʶˊ˖ˍʺˋʶʽˌ ˋˏ˄ˍˇ˃ʹˌ ʰˉʱ˄ˍʹˋʹˌύ ˉʰˊʱ ˍʽˌ ˉˊˇˋʵˇˁʾʶˌ ʴʽʰ 
˃ʶʴʰ˂ˏˍʶˊʹ ʲʶ˂ˍʾ˖ˋʹ ʰˎˍʺ ʵʶ˄ ˉʰˊʰˍʹˊʺʻʹˁʶΣ ˃ʶ ˍˇˎˌ ʶˊʶˎ˄ʹˍʷˌ ˄ʰ ˁʰˍʰ˂ʺʴˇˎ˄ 
ˋˍʹ˄ ʷˁˁ˂ʹ̀́  ʴʽʰ ˋˎ˄ʷ˔ʶʽʰ ˋʶ ʰ˄ˍʾˋˍˇʽ˔ʶˌ ʷˊʶˎ˄ʶˌ όwƛǾŜǘ ϧ YǊŀƧŎƛƪΣ нллпύΦ ʆʹ˄ 
ˉˊˇʹʴˇˏ˃ʶ˄ʹ ʵʽʰˉʾˋˍ˖ˋʹ ˋˎ˃˃ʶˊʾʸʶˍʰʽ ˁʰʽ ʹ ˉʰˊˇˏˋʰ ʷˊʶˎ˄ʰΦ 

ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ   

ɶ ˉʰˊˇˏˋʰ ʷˊʶˎ˄ʰΣ ˋˍʰ ˉ˂ʰʾˋʽʰ ˍʹˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ˁʰʽ ˍʶ˔˄ˇ˂ˇʴʽˁʺˌ ʶˁˉʰʾʵʶˎˋʹˌ 
ˍ˖˄ ˎˉˇ˕ʹ˒ʾ˖˄ ʶˁˉʰʽʵʶˎˍʽˁ˗˄ ˉˊ˖ˍˇʲʱʻ˃ʽʰˌ ʶˁˉʰʾʵʶˎˋʹˌΣ ʶˋˍʽʱʸʶʽ ˋˍʹ 
ʵʽʶˊʶˏ˄ʹˋʹ ˍʹˌ ˁʰˍʰ˄ˈʹˋʹˌ ʲʰˋʽˁ˗˄ ʶ˄˄ˇʽ˗˄ ʰˉˈ ˍʽˌ ʊɳ ˁʰʽ ˍʹ˄ ʆʶ˔˄ˇ˂ˇʴʾʰΦ  

ɾʶ ʲʱˋʹ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΣ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺ ʲʶ˂ˍʾ˖ˋʹ ˎˉʱˊ˔ʶʽ ˋˍʽˌ 
ʰˉʰ˄ˍʺˋʶʽˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˉˇˎ ʰ˒ˇˊˇˏ˄ ʲʰˋʽˁʷˌ ʷ˄˄ˇʽʶˌ ʊɳ ˁʰʽ ʆʶ˔˄ˇ˂ˇʴʾʰˌΣ ˉˇˎ 
ʶʽˋʱʴˇ˄ˍʰʽ ˍʰˎˍˈ˔ˊˇ˄ʰ ˃ʷˋ˖ ʵʽʵʰˁˍʽˁʺˌ ˉʰˊʷ˃ʲʰˋʹˌ ˃ʶ ʲʱˋʹ ˍʹ˄ ɹˋˍˇˊʾʰ ˍʹˌ 
ʆʶ˔˄ˇ˂ˇʴʾʰˌ ˁʰʽ ˍʹˌ ʰ˒ʺʴʹˋʹˌ ʽˋˍˇˊʽ˗˄ ˖ˌ ʵʽʵʰˁˍʽˁˇˏ ʶˊʴʰ˂ʶʾˇˎΦ ʆʰ 
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ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʶ˄ʽˋ˔ˏˇˎ˄ ˍʹ˄ ˉˊˈˍʰˋʹ ʴʽʰ ʶ˒ʰˊ˃ˇʴʺ ʰ˄ʱ˂ˇʴ˖˄ ʵʽʵʰˁˍʽˁ˗˄ 
ˉʰˊʶ˃ʲʱˋʶ˖˄ ˁʰʽ ˋʶ ʱ˂˂ʶˌ ʲʰˋʽˁʷˌ ʵʽʶˉʽˋˍʹ˃ˇ˄ʽˁʷˌ ʷ˄˄ˇʽʶˌΣ ˈˉ˖ˌ ʰˎˍʷˌ ˍʹˌ 
ʶ˄ʷˊʴʶʽʰˌ ˁʰʽ ˍˇˎ ʷˊʴˇˎΦ ʃˊˇˍʶʾ˄ʶˍʰʽ ʶˉʾˋʹˌ ʹ ʶˉʷˁˍʰˋʹ ˍʹˌ ʷˊʶˎ˄ʰˌ ˁʰʽ ˋʶ ʱ˂˂ʶˌ 
ʰˉ˂ʷˌ ˃ʹ˔ʰ˄ʷˌ ˁʰʻ˗ˌ ˁʰʽ ˋʶ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ʶˁˉʰʽʵʶˎˍʽˁʷˌ ʲʰʻ˃ʾʵʶˌΣ ˈˉ˖ˌ ˋʶ 
˃ʰʻʹˍʷˌ ˉˊ˖ˍˇʲʱʻ˃ʽʰˌ ˁʰʽ ʵʶˎˍʶˊˇʲʱʻ˃ʽʰˌ ʶˁˉʰʾʵʶˎˋʹˌΦ    

ɰʽʲ˂ʽˇʴˊʰ˒ʾʰ 

ʅˁˇˊʵˇˏ˂ʹˌΣ ɼΦΣ ϧ ʅˍʶ˒ʰ˄ʾʵˇˎΣ ɼΦ όнлнмύΦ ɲʽʵʰˁˍʽˁʺ ɾʶʻˇʵˇ˂ˇʴʾʰ ˍ˖˄ ʊˎˋʽˁ˗˄ ɳˉʽˋˍʹ˃˗˄Φ 
ʃˊˇˉˇ˃ˉˈˌΦ 

/ƭƻǳƎƘΣ aΦ tΦ όнллсύΦ [ŜŀǊƴŜǊǎΩ wŜǎǇƻƴǎŜǎ ǘƻ ǘƘŜ 5ŜƳŀƴŘǎ ƻŦ /ƻƴŎŜǇǘǳŀƭ /ƘŀƴƎŜΥ 
Considerations for Effective Nature of Science Instruction. Science & Education, 15(5), 
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ˍˇˎˌ ʲʱˋʶʽ ʰˉ˂ˇʿˁ˗˄ ʶˊ˃ʹ˄ʶˎˍʽˁ˗˄ ˃ʹ˔ʰ˄ʽˋ˃˗˄ ˉˇˎ ˎˉˇˁˊˏˉˍˇˎ˄ ʶ˄ʰ˂˂ʰˁˍʽˁʷˌ ʽʵʷʶˌ ʴʽʰ 
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Abstract 

The present research examines 10-12-year-ƻƭŘ ǎǘǳŘŜƴǘǎΩ ƛŘŜŀǎ ƻƴ the self- or hetero- 
ƭǳƳƛƴƻǎƛǘȅ ƻŦ ǘƘŜ aƻƻƴΦ {ǘǳŘŜƴǘǎΩ Ƴŀƛƴ ŀǊƎǳƳŜƴǘ ƛƴ ŦŀǾƻǊ ƻŦ ǎŜƭŦ-luminosity is that the Sun 
and the Moon are in antipodal points with the Earth between them; it is therefore 
impossible for the Moon to be illuminated (the Earth as an obstacle). Students in favor of 
hetero-luminosity either place the Sun in an appropriate position for it to illuminate the 
Moon or understand that the relevant size difference between the Sun and the Earth makes 
it possible for the Sun to illuminate the Moon, even if the Earth is between them. Both 
groups support their ideas by using naïve explanatory reasonings, based on alternative ideas 
about various astronomical phenomena. 

Keywords: {ǘǳŘŜƴǘǎΩ ŀƭǘŜǊƴŀǘƛǾŜ ƛŘŜŀǎΣ ŎƻƴŎŜǇǘǳŀƭ ƳƻŘŜƭǎΣ aƻƻƴΩǎ ǎŜƭŦ-luminosity, MƻƻƴΩǎ 
hetero-luminosity 
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ɳʽˋʰʴ˖ʴʺ 

ʅˏ˃˒˖˄ʰ ˃ʶ ˍˇˎˌ [Ŝƭƭƛƻǘǘ & Rollnick όнлмлύΣ ˍˇ ʵʽʱˋˍʹ˃ʰ мфтп ς нллу ʰˊˁʶˍʷˌ 
ʷˊʶˎ˄ʶˌ ʶʾ˔ʰ˄ ˖ˌ ˋˍˈ˔ˇ ˍʹ ʵʽʶˊʶˏ˄ʹˋʹ ˍ˖˄ ʽʵʶ˗˄ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ʴʽʰ ʷ˄˄ˇʽʶˌ 
ˁʰʽ ˒ʰʽ˄ˈ˃ʶ˄ʰ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ ʅʶ˂ʺ˄ʹΦ ʅʁ  ˇˊʽˋ˃ʷ˄ʶˌ ʰˉˈ ʰˎˍʷˌ ˁʰʻ˗ˌ ˁʰʽ ˋʶ 
ʶ˂ʱ˔ʽˋˍʶˌ ʷˍʶˊʶˌ ʷˊʶˎ˄ʶˌ ʶʾˍʶ ˍʹˌ ʾʵʽʰˌ ʶʾˍʶ ˃ʶˍʰʴʶ˄ʷˋˍʶˊʹˌ ˉʶˊʽˈʵˇˎΣ ˍʾʻʶˍʰʽ 
˃ʶˍʰ˅ˏ ʱ˂˂˖˄ ˍˇ ʶˊ˗ˍʹ˃ʰ ʶʱ˄ ʹ ʅʶ˂ʺ˄ʹ ʶʾ˄ʰʽ ʰˎˍˈ˒˖ˍʹ ʺ ʶˍʶˊˈ˒˖ˍʹ (Barnett & 
Morran, 2002̃ Benacchio, 2001̃ Kelfkens & Lelliott, 2006̃  Osborne et al., 1992  ̃
Sherrod & Wilhelm, 2009̃ Stahly et al., 1999̃ Wilhelm, нлмпύΦ ʅʶ ˁʰ˃ʾʰ ʰˉˈ ˍʽˌ 
ˉʰˊʰˉʱ˄˖ ʷˊʶˎ˄ʶˌ ʵʶ˄ ʰ˄ʰʸʹˍʺʻʹˁʰ˄ ˇʽ ʶˊ˃ʹ˄ʶˎˍʽˁˇʾ ˃ʹ˔ʰ˄ʽˋ˃ˇʾ ˋˍˇˎˌ ˇˉˇʾˇˎˌ ˇʽ 
˃ʰʻʹˍʷˌκˍˊʽʶˌ ʲʰˋʾʸˇˎ˄ ˍʹ˄ ʱˉˇ˕ʺ ˍˇˎˌΦ ɳˉˇ˃ʷ˄˖ˌΣ ʶʾ˄ʰʽ ʵˏˋˁˇ˂ˇ ˄ʰ 
ˁʰˍʰʴˊʰ˒ˇˏ˄ ˇʽ ʵʽʰ˒ˇˊʷˌ ˃ʶˍʰ˅ˏ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ˉˇˎ ˉʽˋˍʶˏˇˎ˄ ˈˍʽ ʹ ʅʶ˂ʺ˄ʹ 
ʶʾ˄ʰʽ ʰˎˍˈ˒˖ˍʹ ̋ ʶˍʶˊˈ˒˖ˍʹ ˁʰʽ ˄ʰ ʵˇ˃ʹʻˇˏ˄ ˉˊˇˍʱˋʶʽˌ ʵʽʵʰˋˁʰ˂ʾʰˌΦ ʅˍʹ˄ 
ɳ˂˂ʱʵʰΣ ʷ˔ʶʽ ˎ˂ˇˉˇʽʹʻʶʾ ˋ˔ʶˍʽˁʺ ʷˊʶˎ˄ʰΣ ˃ʶˊʽˁʱ ʰˉˈ ˍʰ ˉˇˊʾˋ˃ʰˍʰ ˍʹˌ ˇˉˇʾʰˌ 
ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˉʰˊʰˁʱˍ˖ όɿʶˇ˒˗ˍʽˋˍˇˌΣ нлнлύΦ  

ɾʶʻˇʵˇ˂ˇʴʾʰ 

ɳˊʶˎ˄ʹˍʽˁˈˌ ˋˍˈ˔ˇˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʶˊʴʰˋʾʰˌ ʶʾ˄ʰʽ ʹ ʵʽʶˊʶˏ˄ʹˋʹ ˍ˖˄ ʽʵʶ˗˄ 
˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ʴʽʰ ˍˇ ʰ˄ ʹ ʅʶ˂ʺ˄ʹ ʶʾ˄ʰʽ ʰˎˍˈ˒˖ˍʹ ʺ ʶˍʶˊˈ˒˖ˍʹΣ ʶˋˍʽʱʸˇ˄ˍʰˌ ˋˍˇˎˌ 
ˋ˔ʶˍʽˁˇˏˌ ʶˊ˃ʹ˄ʶˎˍʽˁˇˏˌ ˃ʹ˔ʰ˄ʽˋ˃ˇˏˌΦ ʃ́ ˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ʶ˂ʶʴ˔ʻʶʾ ʹ ˋˎ˄ʷˉʶʽʰ ˍ˖˄ 
ˋˎ˂˂ˇʴʽˋ˃˗˄ ˍˇˎˌΣ ʵʽʶˊʶˎ˄ʺˋʰ˃ʶ ˍʽˌ ʽʵʷʶˌ ˍˇˎˌ ʴʽʰ ʰύ ˍʽˌ ˒ʱˋʶʽˌ ˍʹˌ ʅʶ˂ʺ˄ʹˌ ˁʰʽ ʲύ 
ˍˇ ˉ˗ˌ ʲ˂ʷˉˇˎ˃ʶ ʶˍʶˊˈ˒˖ˍʰ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰΣ ˇ ʶˊ˃ʹ˄ʶˎˍʽˁˈˌ ˃ʹ˔ʰ˄ʽˋ˃ˈˌ ˍ˖˄ ˇˉˇʾ˖˄ 
ˋˎ˄ʵʷʶˍʰʽ ʱ˃ʶˋʰ όˁʰʽύ ˃ʶ ˍˇ ʴʶʴˇ˄ˈˌ ˈˍʽ ʹ ʅʶ˂ʺ˄ʹ ʶʾ˄ʰʽ ʶˍʶˊˈ˒˖ˍʹΦ ʆˇ ʲʰˋʽˁˈ 
ʶˊʶˎ˄ʹˍʽˁˈ ʶˊ˗ˍʹ˃ʰ ʺˍʰ˄Υ ζʃˇʽʶˌ ʶʾ˄ʰʽ ˇʽ ʽʵʷʶˌ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ мл-мн ʶˍ˗˄Σ ʴʽʰ ˍˇ 
ʰ˄ ʹ ʅʶ˂ʺ˄ʹ ʶʾ˄ʰʽ ʰˎˍˈ˒˖ˍʹ ʺ ʶˍʶˊˈ˒˖ˍʹΤηΣ ʰˁˇ˂ˇˎʻˇˏ˃ʶ˄ˇ ʰˉˈ ˍʰ ʶ˅ʺˌ 
ˎ ōʶˊ˖ˍʺ˃ʰˍʰΥ ʰύ ζʁʽ ʽʵʷʶˌ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ʴʽʰ ˍʽˌ ˒ʱˋʶʽˌ ˍʹˌ ʅʶ˂ʺ˄ʹˌΣ 
ʶˉʹˊʶʱʸˇˎ˄ ˍʹ˄ ʱˉˇ˕ʺ ˍˇˎˌ ʴʽʰ ˍˇ ʰ˄ ʹ ʅʶ˂ʺ˄ʹ ʶʾ˄ʰʽ ʰˎˍˈ˒˖ˍʹ ʺ ʶˍʶˊˈ˒˖ˍʹΤηΣ ʲύ 
ζʁʽ ʽʵʷʶˌ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ʴʽʰ ˍˇ ˉ˗ˌ ʲ˂ʷˉˇˎ˃ʶ ʶˍʶˊˈ˒˖ˍʰ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰΣ 
ʶ̄ ʹˊʶʱʸˇˎ˄ ˍʹ˄ ʱˉˇ˕ʺ ˍˇˎˌ ʴʽʰ ˍˇ ʰ˄ ʹ ʅʶ˂ʺ˄ʹ ʶʾ˄ʰʽ ʰˎˍˈ˒˖ˍʹ ʺ ʶˍʶˊˈ˒˖ˍʹΤηΦ ʆˇ 
ʵʶʾʴ˃ʰ ʺˍʰ˄ ʲˇ˂ʽˁˈ ˁʰʽ ˉʶˊʽ˂ʱ˃ʲʰ˄ʶ мтс ˃ʰʻʹˍʷˌκˍˊʽʶˌ ʰˉˈ мр ˋ˔ˇ˂ʶʾʰ ˍˇˎ ˄ˇ˃ˇˏ 
ɮˍˍʽˁʺˌΦ ʆ ̌ʶˊʶˎ˄ʹˍʽˁˈ ʶˊʴʰ˂ʶʾˇ ʺˍʰ˄ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ʰ˄ˇʽ˔ˍˇˏ ˍˏˉˇˎΣ ʵˇ˃ʹ˃ʷ˄ˇ 
ˋʶ ˍˊʶʽˌ ʶ˄ˈˍʹˍʶˌ ˃ ʁˋˍˈ˔ˇ ˍʹ ʵʽʶˊʶˏ˄ʹˋʹ ʰ˄ˍʽ˂ʺ˕ʶ˖˄ ʴʽʰΥ мύ ˍˇ ʶʱ˄ ʹ ʅʶ˂ʺ˄ʹ ʶʾ˄ʰʽ 
ʰˎˍˈ˒˖ˍʹ ʺ ʶˍʶˊˈ˒˖ˍʹΣ нύ ˍʽˌ ˒ʱˋʶʽˌ ˍʹˌ ʅʶ˂ʺ˄ʹˌΣ оύ ˍˇ ˉ˗ˌ ʲ˂ʷˉˇˎ˃ʶ ʶˍʶˊˈ˒˖ˍʰ 
ʰ˄ˍʽˁʶʾ˃ʶ˄ʰΦ ʁʽ ʰˉʰ˄ˍʺˋʶʽˌ ˃ˉˇˊˇˏˋʰ˄ ˄ʰ ʵˇʻˇˏ˄ ˃ʶ ʴˊʰˉˍˈ ˁʶʾ˃ʶ˄ˇ ʺκˁʰʽ ˃ʶ 
ˋˁʾˍˋʰΦ ɶ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ʷʴʽ˄ʶ ʰ˅ʽˇˉˇʽ˗˄ˍʰˌ ˉˇʽˇˍʽˁʷˌ ˃ʶʻˈʵˇˎˌ 
ʰ˄ʱ˂ˎˋʹˌ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ό9ǊƛŎƪǎƻƴΣ мффуύΦ 

ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ 

ɶ ʅʶ˂ʺ˄ʹ ʶʾ˄ʰʽ ʰˎˍˈ˒˖ˍʹ ʺ ʶˍʶˊˈ˒˖ˍʹΤ 

ʆˇ нрΣс҈ όɿҐпрύ ˍˇˎ ʵʶʾʴ˃ʰˍˇˌ ˎˉˇˋˍʹˊʾʸʶʽ ˈˍʽ ʹ ʅʶ˂ʺ˄ʹ ʶʾ˄ʰʽ ʰˎˍˈ˒˖ˍʹ όʃʾ˄ʰˁʰˌ 
1) ˁʰʽ ˍˇ тпΣп҈ όɿҐмомύ ˈˍʽ ʶʾ˄ʰʽ ʶˍʶˊˈ˒˖ˍʹ όʃʾ˄ʰˁʰˌ нύ. ʃʰˊʰˍʹˊʶʾˍʰʽ ˈˍʽ ˁʰʽ ˇʽ 
ʵˏˇ ʰˉˈ˕ʶʽˌ ʰʽˍʽˇ˂ˇʴˇˏ˄ˍʰʽ ʲʱˋʶʽ ʰˉ˂ˇʿˁ˗˄ ʶˊ˃ʹ˄ʶˎˍʽˁ˗˄ ˃ʹ˔ʰ˄ʽˋ˃˗˄ ˉˇˎ 
ˎˉˇˁˊˏˉˍˇˎ˄ ʶ˄ʰ˂˂ʰˁˍʽˁʷˌ ʽʵʷʶˌ ʴʽʰ ʵʽʱ˒ˇˊʰ ʰˋˍˊˇ˄ˇ˃ʽˁʱ ˒ʰʽ˄ˈ˃ʶ˄ʰ. 
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ɸʷˋʹ ɮʽˍʽˇ˂ˇʴʺˋʶʽˌ ɳ˄ʰ˂˂ʰˁˍʽˁʷˌ ʽʵʷʶˌ ʃˇ̀ˇˋˍʱ 

ɶ ʅʶ˂ʺ˄ʹ 
ʶʾ˄ʰʽ 
ʰˎˍˈ˒˖ˍ
 ́ɹ ʽʰˍʾ 
ʶʾ˄ʰʽ 
ʰʵˏ˄ʰˍˇ 
˄ h
˒˖ˍʾʸʶˍʰʽ 
ʰˉˈ ˍˇ˄ 
ɷ˂ʽˇ 

мύ ζʂˍʰ˄ ˇ ɷ˂ʽˇˌ ʲˊʾˋˁʶˍʰʽ 
ˋˍʹ˄ ʱ˂˂ʹ ˉ˂ʶˎˊʱ ˍʹˌ ɱʹˌ 
ˉˇˎ ʷ˔ʶʽ ˃ʷˊʰΣ ʵʶ ˒˖ˍʾʸʶʽ 
ˍʹ ʅʶ˂ʺ˄ʹηΦ 

 
 

ɮύ ʂˍʰ˄ ˇ ɷ˂ʽˇˌ ˁʰʽ ʹ ʅʶ˂ʺ˄ʹ ʲˊʾˋˁˇ˄ˍʰʽ 
ˋʶ ʵʽʰ˃ʶˍˊʽˁʱ ʰ˄ˍʾʻʶˍʶˌ ʻʷˋʶʽˌ ˋʶ ˋ˔ʷˋʹ 
˃ʶ ̱́  ɱʹΣ ʹ ɱʹ ʶ˃ˉˇʵʾʸʶʽ ˍˇ ˒˖ˌ ˍˇˎ  ɷ˂ʽˇˎ 
˄ʰ ˒ˍʱˋʶʽ ˋˍʹ ʅʶ˂ʺ˄ʹ όʅˏʴ˔ˎˋʹ ˃ʶ 
ʷˁ˂ʶʽ˕ʹ ʅʶ˂ʺ˄ʹˌύΦ 

ɰύ ɶ ɱʹ ˃ʶʴʰ˂ˏˍʶˊʹ ʰˉˈ ˍˇ˄  ɷ˂ʽˇΦ 

ɱύ ʁ ɷ˂ʽˇˌ ˉʽˇ ˁˇ˄ˍʱ ˋˍʹ ɱʹ ʰˉˈ ˈΣˍʽ ʹ 
ʅʶ˂ʺ˄ʹΦ  

ɲύ ɶ ʅʶ˂ʺ˄ʹ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˃ˈ˄ˇ ˍʹ ˄ˏ˔ˍʰΦ 

27/45 (60%) 

нύ ζʁ ɷ˂ʽˇˌ ʶʾ˄ʰʽ ˃ʰˁˊʽʱ 
ˁʰʽ ˍˇ ˒˖ˌ ˍˇˎ ʵʶ˄ ˒ˍʱ˄ʶʽ 
ˋˍʹ ʅʶ˂ʺ˄ʹηΦ 

ɶ ʰˉˈˋˍʰˋʹ ʅʶ˂ʺ˄ʹˌ-ɶ˂ʾˇˎ ʶʾ˄ʰʽ 
˃ʶʴʰ˂ˏˍʶˊʹ ʰˉˈ ʶˁʶʾ˄ʹ ˍʹˌ ɱʹˌ ˃ʶ  ˍˇ˄ 
ɷ˂ʽˇΣ ʱˊʰ ˍˇ ʹ˂ʽʰˁˈ ˒˖ˌ ʵʶ˄  ˒ˍʱ˄ʶʽ ˋˍʹ 
ʅʶ˂ʺ˄ʹΦ 

2/45 (4,5%) 

оύ ɮˈˊʽˋˍʹ ʺ ˍʰˎˍˇ˂ˇʴʽˁʺ 
ʵʽʰˍˏˉ˖ˋʹ 

- 16/45 

(35,5%) 

ʃʾ˄ʰˁʰˌ м ɳˊ˃ʹ˄ʶˎˍʽˁˇʾ ˃ʹ˔ʰ˄ʽˋ˃ˇʾ όɮˎˍˈ˒˖ˍʹ ʅʶ˂ʺ˄ʹύ 

ɸʷˋʹ ɮʽˍʽˇ˂ˇʴʺˋʶʽˌ ɳ˄ʰ˂˂ʰˁˍʽˁʷˌ ̔ ʵʷʶˌ  ʃˇˋˇˋˍʱ 

ɶ ʅʶ˂ʺ˄ʹ 

ʶʾ˄ʰʽ 

ʶˍʶˊˈ˒˖ˍʹ 

ʶˉʶʽʵʺ 

όˋˎ˄ʶ˔˗ˌ ˃ʾʰ 

ˉ˂ʶˎˊʱ ˍʹˌύ 
˒˖ˍʾʸʶˍʰʽ 

ʰˉˈ ˍˇ˄ ɷ˂ʽˇ 

мύζʁ ɷ˂ʽˇˌ ʶʾ˄ʰʽ ˉˇ˂ˏ 
˃ʶʴʱ˂ˇˌ,  ʴʽΩ ʰˎˍˈ ˒˖ˍʾʸʶʽ 
ˍ ́ʅʶ˂ʺ˄ʹηΦ 
 

ɮύ ʁ ɷ˂ʽˇˌ ˁ ʰʽ ́  ʅʶ˂ʺ˄ʹ ʲˊʾˋˁˇ˄ˍʰʽ 
ˋˎ˄ʶ˔˗ˌ ̀  ʁɻ ʽʰ˃ʶˍˊʽˁʱ h ˄ˍʾʻʶˍʶˌ ̒ ʷˋʶʽˌ 

˖  ̩̄ ˊˇˌ ˍ ́ɱʹΦ 
ɰύ ʆʰ ˍˊʾʰ ˋ˗˃ʰˍʰ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ʶʾ˄ʰʽ 

ʰˁʾ˄ʹˍʰΦ  
ɱύ ɶ ʅʶ˂ʺ˄ʹ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˃ ˈ˄ˇ ̱  ́˄ ˏ˔ˍʰΦ 

 

50/131 
(38,2%) 

2)«O ɷ˂ʽˇˌ ʲˊʾˋˁʶˍʰʽ 
ʰ˄ʱ˃ʶˋʰ  ˋˍʹ ɱ ́ˁʰʽ ˍ ́
ʅʶ˂ʺ˄ʹ ˁʰʽ ʷˍˋʽ ˃ˉˇˊʶʾ ˄ʰ 
˒˖ˍʾʸʶʽ ̱  ́ʅʶ˂ʺ˄ʹηΦ 
 
 

ɮύ ʁ ɷ˂ʽˇˌ ̡ ˊʾˋˁʶˍʰʽ ̀  ʁ̌ ˉˇʽʰʵʺˉˇˍʶ 
ʱ˂˂ʹ ̒ ʷˋʹΣ ̄ ʷˊʰ˄ ̱ ʹˌ ʶ ˁɻ ʽʰ˃ʷˍˊˇˎ 

ʰ˄ˍʾʻʶˍʹˌ ̟  ̩̄ ˊˇˌ ˍ ́ɱʹΣ ̠ ˋˍʶ ˄  h˒ ˖ˍʾʸʶʽ 
ˍ ́ʅʶ˂ʺ˄ʹΦ 

ɰύ ʆʰ ˍˊʾʰ ˋ˗˃ʰˍʰ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ʶʾ˄ʰʽ 
ʰˁʾ˄ʹˍʰΦ 

ɱύ ɱʹ ˁʰʽ ʅʶ˂ʺ˄ʹ ʲˊʾˋˁˇ˄ˍʰʽ ˋʶ 
ʵʽʰ˃ʶˍˊʽˁʱ h ˄ˍʾʻʶˍʶˌ ̒ ʷˋʶʽˌ  ˋ ʁ̀ ˔ʷˋʹ ˃  ʁ 

ˍˇ˄ ɷ˂ʽˇΦ 
ɲύ ɶ ɱ ́ʁ ʾ˄ʰʽ ˃ʶʴʰ˂ˏˍʶˊʹ h ˉΩ ˍˇ˄ ɷ˂ʽˇΦ 

 
 

48/131 
(36,7%) 

 

оύ ζʁ ɷ˂ʽˇˌ ˁˊˏʲʶˍʰʽ 
ˉʾˋ˖ ʰˉˈ ˍʹ ʅʶ˂ʺ˄ʹ ˍʹ 
˄ˏ˔ˍʰ ˁʰʽ ˍʹ ˒˖ˍʾʸʶʽηΦ 
 

ɮύ ʁ ɷ˂ʽˇˌ όˍʹ ˄ˏ˔ˍʰύ ʲˊʾˋˁʶˍʰʽ ˉʾˋ˖ ʰˉˈ 
ˍ ́ʅʶ˂ʺ˄ʹ ˁʰʽ ˍʹ ˒˖ˍʾʸʶʽ όʆˇ ˒ʰʽ˄ˈ˃ʶ˄ˇ 
˃ʷˊʰˌ-˄ˏ˔ˍʰˌ ˉˊˇˁʰ˂ʶʾˍʰʽ ʰˉˈ ˍʹ˄ 

ʷˁ˂ʶʽ˕ʹ ɶ˂ʾˇˎύΦ 
ɰύɶ ɱ ́ʁ ʾ˄ʰʽ ˃ ʶʴʰ˂ˏˍʶˊʹ h ˉˈ ˍˇ˄ ɷ˂ʽˇΦ 
ɱύ ʇˉˇ˄ˇʶʾˍʰʽ ʴʶ˖ˁʶ˄ˍˊʽˁˈ ˋˏˋˍʹ˃ʰ όʁ 
ɷ˂ʽˇˌ ˁ ʽ˄ʶʾˍʰʽ ʴˏˊ˖ ʰˉˈ ˍʹ ɱʹ ˁʰʽ ˍʹ 
ʅʶ˂ʺ˄ʹ ʺ ˃ ˈ˄ˇ˄ ɹ ˏˊ˖ h ˉˈ ̱ ʹ ʅʶ˂ʺ˄ʹύΦ 

19/131 
(14,6%) 

пύ ζʁ ɷ˂ʽˇˌ ˒˖ˍʾʸʶʽ ˍʹ 
ʅʶ˂ʺ˄ʹ ˍʹ ˃ʷˊʰΦ ɶ ʅʶ˂ʺ˄ʹ 
ʰˉˇʻʹˁʶˏʶʽ ˍˇ ˒˖ˌ ˁʰʽ ˍˇ 
˔ˊʹˋʽ˃ˇˉˇʽʶʾ ˍʹ ˄ˏ˔ˍʰηΦ 

ɶ ʅʶ˂ʺ˄ʹ ˖ˌ ˃ˉʰˍʰˊʾʰΥ ʊˇˊˍʾʸʶʽ ˍʹ ˃ʷˊʰ 
ʰˉˈ ̱ ˇ˄ ɷ˂ʽˇ ˁʰʽ h ˉˇʵʾʵʶʽ ˍʹ ˒˖ˍʶʽ˄ʺ 

ʹ˂ʽʰˁʺ ʁ ˄ʷˊʴʶʽʰ ̱  ́˄ ˏ˔ˍʰΦ 

6/131 
(4,5%) 

5) ζɮ˄ ʹ ʅʶ˂ʺ˄ʹ ʶʾ˔ʶ ʵʽˁˈ 
ˍʹˌ ˒˖ˌ ʻʰ ˒ʰʽ˄ˈˍʰ˄ 
ʵʽʰˊˁ˗ˌ ˇ˂ˈˁ˂ʹˊʹηΦ 

- 4/131 (3%) 

сύ ɲʶ˄ ˅ʷˊ˖κʵʶ˄ ʰˉʰ˄ˍ˗ - 4/131 (3%) 

ʃʾ˄ʰˁʰˌ н ɳˊ˃ʹ˄ʶˎˍʽˁˇʾ ˃ʹ˔ʰ˄ʽˋ˃ˇʾ όɳˍʶˊˈ˒˖ˍʹ ʅʶ˂ʺ˄ʹύ 
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ʃˇʽˇˍʽˁʷˌ ʵʽʰ˒ˇˊʷˌ ˍ˖˄ ʵˏˇ ˉ˂ʹʻˎˋ˃˗˄ 

ʅʶ ʵʶˏˍʶˊˇ ˋˍʱʵʽˇΣ ʹ ˉˇʽˇˍʽˁʺ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʰʽˍʽˇ˂ˇʴʺˋʶ˖˄ ˁʰʽ ˍ˖˄ ʶ˄ʰ˂˂ʰˁˍʽˁ˗˄ 
ʽʵʶ˗˄ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄Σ ˈˉ˖ˌ ʰˉʶʽˁˇ˄ʾʸˇ˄ˍʰʽ ˋˍˇˎˌ ʃʾ˄ʰˁʶˌ м ˁʰʽ нΣ ˇʵʺʴʹˋʶ 
ˋˍˇ˄ ʶ˄ˍˇˉʽˋ˃ˈ ˔ˊʺˋʽ˃˖˄ ʶ˄ʵʶʾ˅ʶ˖˄ ʴʽʰ ˍʽˌ ʵʽʰ˒ˇˊʷˌ ˃ʶˍʰ˅ˏ ˍ˖˄ ʵˏˇ ˉ˂ʹʻˎˋ˃˗˄Φ 
ɮ˄ʰ˂ˎˍʽˁˈˍʶˊʰΣ ˇʽ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ˉˇˎ ˎˉˇˋˍʹˊʾʸˇˎ˄ ˈˍʽ ʹ ʅʶ˂ʺ˄ʹ ʶʾ˄ʰʽ ʶˍʶˊˈ˒˖ˍʹΣ 
ʰ˄ˍʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˍˇˎ˂ʱ˔ʽˋˍˇ˄ ʷ˄ʰ ʰˉˈ ˍʰ ˉʰˊʰˁʱˍ˖Υ ʰύ ˇ ɷ˂ʽˇˌ ˁʰʽ ʹ ʅʶ˂ʺ˄ʹ ʵʶ ˄
ʲˊʾˋˁˇ˄ˍʰʽ ˋˎ˄ʶ˔˗ˌ ˋʶ ʵʽʰ˃ʶˍˊʽˁʱ ʰ˄ˍʾʻʶˍʶˌ ʻʷˋʶʽˌ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ ɱʹΣ ʲύ ˍʹ 
ʵʽʰ˒ˇˊʱ ˋˍʰ ˋ˔ʶˍʽˁʱ ˃ʶʴʷʻʹ ˍˇˎ ˋˎˋˍʺ˃ʰˍˇˌ ɷ˂ʽˇˌ ς ɱʹ ς ʅʶ˂ʺ˄ʹ όʃʾ ˄ʰˁʰˌ н: 
ˁʰˍʹʴˇˊʾʶˌ 1-оΣ ɳʽˁˈ˄ʰ мΣ ɳʽˁˈ˄ʰ н). ɳˉˇ˃ʷ˄˖ˌΣ ˉʰˊʱ ˍˇ ˉ˂ʺʻˇˌ ˍ˖˄ ʶ˄ʰ˂˂ʰˁˍʽˁ˗˄ 
ʽʵʶ˗˄ ˍˇˎˌ ʴʽʰ ˍʽˌ ˋ˔ʶˍʽˁʷˌ ˁʽ˄ʺˋʶʽˌ ˁʰʽ ˋʶ ˁʱˉˇʽʶˌ ˉʶˊʽˉˍ˗ˋʶʽˌ ʴʽʰ ˍʰ ˋ˔ʶˍʽˁʱ 
˃ʶʴʷʻʹ ˍˇˎ ˋˎˋˍʺ˃ʰˍˇˌ ɷ˂ʽˇˌ ς ɱʹ ς ʅʶ˂ʺ˄ʹΣ ʰ˄ˍʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˈˍʽ ˇ ɷ˂ʽˇˌ ˒˖ˍʾʸʶʽ 
ˍʹ ʅʶ˂ʺ˄ʹΦ ɮ˄ˍʽʻʷˍ˖ˌΣ ʶˁʶʾ˄ˇʽκʶˌ ˉˇˎ ˎˉˇˋˍʹˊʾʸˇˎ˄ ˈˍʽ ʹ ʅʶ˂ʺ˄ʹ ʶʾ˄ʰʽ ʰˎˍˈ˒˖ˍʹΣ 
ˍˇˉˇʻʶˍˇˏ˄ ˍˇ˄ ɷ˂ʽˇ ˁʰʽ ˍʹ ʅʶ˂ʺ˄ʹ ˋʶ ʵʽʰ˃ʶˍˊʽˁʱ ʰ˄ˍʾʻʶˍʶˌ ʻʷˋʶʽˌ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ 
ɱʹ ˁʰʽ ˋ˔ʶʵʽʱʸˇˎ˄ ˍʰ ˍˊʾʰ ˋ˗˃ʰˍʰ ˖ˌ ʽˋˇ˃ʶʴʷʻʹ όʃʾ˄ʰˁʰˌ м: ˁ ʰˍʹʴˇˊʾʰ мύΦ 
 

 

ɳʽˁˈ˄ʰ м h ɷ˂ʽˇˌ ˋʶ ˁʰˍʱ˂˂ʹ˂ʹ ʻʷˋʹ ˗ˋˍʶ ˄ʰ ˒˖ˍʾʸʶʽ ˍʹ ʅʶ˂ʺ˄ʹ ό˃ʶ ʰ˄ˍʾ˂ʹ˕ʹ ʴʽʰ ˍʰ ˋ˔ʶˍʽˁʱ ˃ʶʴʷʻʹύ 

όʶˍʶˊˈ˒˖ˍʹ ʅʶ˂ʺ˄ʹύ 

 

ɳʽˁˈ˄ʰн ʁ ɷ˂ʽˇˌ ˁʰʽ ʹ ʅʶ˂ʺ˄ʹ ʲˊʾˋˁˇ˄ˍʰʽ ˋʶ ʵʽʰ˃ʶˍˊʽˁʱ ʰ˄ˍʾʻʶˍʶˌ ʻʷˋʶʽˌ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ ɱʹ, h ˂˂ʱ ʹ ʵʽʰ˒ˇˊʱ 

ˋˍʰ ˋ˔ʶˍʽˁʱ ˃ʶʴʷʻʹ ʶˉʽˍˊʷˉʶʽ ˋˍʽˌ ʹ˂ʽʰˁʷˌ ʰˁˍʾ˄ʶˌ ˄ʰ ʰˁˇ˂ˇˎʻʺˋˇˎ˄ ˍʹ˄ ˇˊʻʺ ˉˇˊʶʾʰ ˉˊˇˌ ˍʹ ɱʹ  

όʶˍʶˊˈ˒˖ˍʹ ʅʶ˂ʺ˄ʹύ 

ʁʽ ʽʵʷʶˌ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ʴʽʰ ˍʽˌ ˒ʱˋʶʽˌ ˍʹˌ ʅʶ˂ʺ˄ʹˌ 

ɶ ˉˇʽˇˍʽˁʺ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʰʽˍʽˇ˂ˇʴʺˋʶ˖˄ ˁʰʽ ʶ˄ʰ˂˂ʰˁˍʽˁ˗˄ ʽʵʶ˗˄ ˍ˖˄ 
˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ˇʵʺʴʹˋʶ ˋˍʹ˄ ˁʰˍʹʴˇˊʽˇˉˇʾʹˋʺ ˍˇˎˌΣ ˈˉ˖ˌ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˋˍˇ˄ 
ʃʾ ˄ʰˁʰ оΦ ʁʽ ʽʵʷʶˌ ˉˇˎ ʶ˄ˍˇˉʾˋˍʹˁʰ˄ ʴʽʰ ˍʽˌ ˒ʱˋʶʽˌ ˍʹˌ ʅʶ˂ʺ˄ʹˌ ˁʰˍʰʴˊʱ˒ˇ˄ˍʰʽ ˁʰʽ 
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ˋʶ ˉˊˇʴʶ˄ʷˋˍʶˊʶˌ ʷˊʶˎ˄ʶˌ όʋʰ˂ˁʽʱΣ нллс˜ Bailey & SlaterΣ нлло˜ BaxterΣ мфуф˜ 
DunlopΣ нллл˜ SharpΣ мффс˜ Trumper, 2010). 

ɹʵʷʶˌκʰʽˍʽˇ˂ˇʴʺˋʶʽˌ ʴʽʰ ˍʽˌ ˒ʱˋʶʽˌ ˍʹˌ  

ʅʶ˂ʺ˄ʹˌ 

ɿ ό҈ύ όɳˍʶˊˈ˒˖ˍʹ 

ʅʶ˂ʺ˄ʹύ 

ɿ ό҈ύ όɮˎˍˈ˒˖ˍʹ 

ʅʶ˂ʺ˄ʹύ 

ʁʽ ˒ʱˋʶʽˌ ʵʹ˃ʽˇˎˊʴˇˏ˄ˍʰʽ ˈˍʰ˄ ˁʱˉˇʽˇ 
ʶ˃ˉˈʵʽˇ ˃ˉʰʾ˄ʶʽ ˃ˉˊˇˋˍʱ ˋˍʹ ʅʶ˂ʺ˄ʹΦ 

42/131 (32%) 17/45 (37,8%) 

ʊ˖ˍʾʸˇ˄ˍʰʽ κ ˒˖ˍʾʸˇˎ˄ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ 
ˍ˃ʺ˃ʰˍʰ ˍʹˌ ʅʶ˂ʺ˄ʹˌΦ 

34/131 (25,9%) 7/45 (15,6%) 

ɳˉʽˋˍʹ˃ˇ˄ʽˁʺ ʱˉˇ˕ʹΦ 18/131 (13,7%) 3/45 (6,7%) 
ʂ˂ʶˌ ˇʽ ˒ʱˋʶʽˌ ˍʹˌ  ʅʶ˂ʺ˄ʹˌ ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ 
ˋˍʹ ʵʽʱˊˁʶʽʰ ˃ʾʰˌ ˄ˏ˔ˍʰˌΦ 

7/131 (5,3%) 6/45 (13,3%) 

ɶ ˉˇˋˈˍʹˍʰ ˍˇˎ ˒˖ˍˈˌ ˉˇˎ ˉʱʶʽ ˋˍʹ ʅʶ˂ʺ˄ʹ 
˃ʶˍʰʲʱ˂˂ʶˍʰʽΦ 

14/131 (10,7%) - 

ɮʵˏ˄ʰˍˇ˄ ˄ʰ ˁʰˍʹʴˇˊʽˇˉˇʽʹʻˇˏ˄ 5/131 (3,9%) 7/45 (15,5%) 
ɲʀκɲɮ 11/131 (8,5%) 5/45 (11,1%) 

ʃʾ˄ʰˁʰˌ о ʁʽ ʽʵʷʶˌ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ʴʽʰ ˍʽˌ ˒ʱˋʶʽˌ ˍʹˌ ʅʶ˂ʺ˄ʹˌ 

ʃh ˊʰˍʹˊʶʾˍʰʽ ˈˍʽ ˇʽ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ˁʰˍʱ ʲʱˋʹ ˉʰˊˇˎˋʽʱʸˇˎ˄ ˁˇʽ˄ʷˌ 
ʶ˄ʰ˂˂ʰˁˍʽˁʷˌ ʽʵʷʶˌ ʴʽʰ ˍʽˌ ˒ʱˋʶʽˌ ˍʹˌ ʅʶ˂ʺ˄ʹˌΣ ʰ˂˂ʱ ʵʾ˄ˇˎ˄ ʵʽʰ˒ˇˊʶˍʽˁʺ 
ˍʶˁ˃ʹˊʾ˖ˋʹ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍʹ˄ ʱˉˇ˕ʺ ˍˇˎˌ ˈˍʽ ʹ ʅʶ˂ʺ˄ʹ ʶʾ˄ʰʽ ʶˍʶˊˈ˒˖ˍʹ ʺ 
ʰˎˍˈ˒˖ˍʹΦ ɱʽʰ ˉʰˊʱʵʶʽʴ˃ʰ ʰύ ɳ˃ˉˈʵʽˇΦ ɮˎˍˈ˒˖ˍʹ ʅʶ˂ʺ˄ʹΥ ζʂˍʰ˄ ʷ˄ʰˌ ˉ˂ʰ˄ʺˍʹˌ 
ˉʶˊʱˋʶʽ ˃ˉˊˇˋˍʱ ʰˉˈ ˍʹ ʅʶ˂ʺ˄ʹ, ˍˈˍʶ ˍˇ ˒˖ˌ ˍʹˌ ʵʶ ˄˃ˉˇˊʶʾ ˄ʰ ʷˊʻʶʽ ˋˍʹ ɱʹηΦ 
ɳˍʶˊˈ˒˖ˍʹ ʅʶ˂ʺ˄ʹΥ ζɴ˄ʰˌ ˉ˂ʰ˄ʺˍʹˌ ˉˇˎ ˍˎ˔ʰʾ˄ʶʽ ˄ʰ ˉʶˊ˄ʱʶʽ ˃ˉˊˇˋˍʱ ʰˉˈ ˍʹ 
ʅʶ˂ʺ˄ʹ ˁˊˏʲʶʽ ʷ˄ʰ ˁˇ˃˃ʱˍʽ ˍʹˌηΣ ʲύ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰ ˍ˃ʺ˃ʰˍʰ ˍʹˌ ʅʶ˂ʺ˄ʹˌ ˒˖ˍʾʸˇˎ˄ ʺ 
˒˖ˍʾʸˇ˄ˍʰʽΦ ɮˎˍˈ˒˖ˍʹ ʅʶ˂ʺ˄ʹΥ ζɶ ʅʶ˂ʺ˄ʹ ˈˋˇ ˉʶˊʽˋˋˈˍʶˊʹ ˒˖ˍʶʽ˄ˈˍʹˍʰ ʷ˔ʶʽ, 
˒ʰʾ˄ʶˍʰʽ ˉʽˇ ʴʶ˃ʱˍʹηΦ ɳˍʶˊˈ˒˖ˍʹ ʅʶ˂ʺ˄ʹΥ ζʆʰ ˋ˔ʷʵʽʰ ˍʹˌ ʅʶ˂ʺ˄ʹˌ ˃ʶʴʰ˂˗˄ˇˎ˄, 
ʶˉʶʽʵʺ ʰˎˍˈ ˍˇ ˁˇ˃˃ʱˍʽ ˒˖ˍʾʸʶˍʰʽ ˍʹ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˄ˏ˔ˍʰηΦ ʁʽ ʰˉʰ˄ˍʺˋʶʽˌ ʰˎˍʷˌ 
ˎˉˇʵʶʽˁ˄ˏˇˎ˄ ˈˍʽ ˉˊˇˋˉʰʻˇˏ˄ ˄ʰ ʶˊ˃ʹ˄ʶˏˋˇˎ˄ ˍˇ ˒ʰʽ˄ˈ˃ʶ˄ˇ ˃ʶ ʲʱˋʹ ˍʹ˄ ʱˉˇ˕ʺ 
ˍˇˎˌ ˈˍʽ ʹ ʅʶ˂ʺ˄ʹ ʶʾ˄ʰʽ ʶˍʶˊˈ˒˖ˍʹ ʺ ʰˎˍˈ˒˖ˍʹΦ ɶ ˉʰˊʰˍʺˊʹˋʹ ʰˎˍʺ ʶ˄ʽˋ˔ˏʶˍʰʽ ˁʰʽ 
ʰˉˈ ˍˇ ʴʶʴˇ˄ˈˌ ˈˍʽ ˇˊʽˋ˃ʷ˄ˇʽκʶˌ ˃ʰʻʹˍʷˌκˍˊʽʶˌΣ ˇʽ ˇˉˇʾˇʽκʶˌ ˉʽˋˍʶˏˇˎ˄ ˈˍʽ ʹ ʅʶ˂ʺ˄ʹ 
ʶʾ˄ʰʽ ʰˎˍˈ˒˖ˍʹ, ̄ ˂ʹˋʾʰˋʰ˄ ˍʹ˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ʱˉˇ˕ʹΦ  

ɼˊʽˍʺˊʽʰ ʴʽʰ ˄ʰ ʻʶ˖ˊʹʻʶʾ ˁʱˉˇʽʰ ʰˉʱ˄ˍʹˋʹ ˖ˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ʰˉˇʵʶˁˍʺ ʺˍʰ˄ 
˄ʰ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˃ʶ˃ˇ˄˖˃ʷ˄ʰ ʺ ˋˎ˄ʵˎʰˋˍʽˁʱ ˍʰ ʶ˅ʺˌ ˋˍˇʽ˔ʶʾʰΥ ʰύ ɶ ˃ʽˋʺ 
ʅʶ˂ʺ˄ʹ ˒˖ˍʾʸʶˍʰʽ ʰˉˈ ˍˇ˄ ɷ˂ʽˇΣ ʲύ ʆˇ ˍ˃ʺ˃ʰ ˍˇˎ ˒˖ˍʽˋ˃ʷ˄ˇˎ ˃ʽˋˇˏ ˉˇˎ ʶʾ˄ʰʽ ˇˊʰˍʺ 
ʰˉˈ ˍʹ ɱʹΣ ˁʰʻˇˊʾʸʶˍʰʽ ʰˉˈ ˍʽˌ ˋ˔ʶˍʽˁʷˌ ˁʽ˄ʺˋʶʽˌ ˍˇˎ ɶ˂ʾˇˎΣ ˍʹˌ ɱʹˌ ˁʰʽ ˍʹˌ ʅʶ˂ʺ˄ʹˌ 
ʴύ ɶ ʅʶ˂ʺ˄ʹ ˉʶˊʽ˒ʷˊʶˍʰʽ ʴˏˊ˖ ʰˉˈ ˍʹ ɱʹ όʃʷ˂˂ʰ & ʋʰ˂ˁʽʱΣ нлмсύΦ ʁʽ ʶ˄ ˂ˈʴ˖ 
˃ʰʻʹˍʷˌκˍˊʽʶˌΣ ˉʰˊʱ ˍˇ ʴʶʴˇ˄ˈˌ ˈˍʽ ʰ˄ˍʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˉ˖ˌ ˇʽ ˒ʱˋʶʽˌ ˁʰʻˇˊʾʸˇ˄ˍʰʽ 
ʰˉˈ ˍˇ ˉˇʽˇ ˍ˃ʺ˃ʰ ˍˇˎ ˒˖ˍʽˋ˃ʷ˄ˇˎ ˁˇ˃˃ʰˍʽˇˏ ˍʹˌ ʅʶ˂ʺ˄ʹˌ ʲ˂ʷˉˇˎ˃ʶΣ ʹ ʱˉˇ˕ ̋
ˍˇˎˌ ˈˍʽ ʹ ʅʶ˂ʺ˄ʹ ʶʾ˄ʰʽ ʰˎˍˈ˒˖ˍʹ ʵʶ˄ ʶˉʹˊʶʱˋˍʹˁʶΦ ʅˍʹ ˋˎ˄ʷ˔ʶʽʰΣ ˇʽ ʰˉʰ˄ˍʺˋʶʽˌ 
ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ˁʰˍʹʴˇˊʽˇˉˇʽʺʻʹˁʰ˄ ˈˉ˖ˌ ˒ʰʾ˄ʶˍʰʽ ˋˍˇ˄ ʃʾ˄ʰˁʰ п όˍʰ 
ˉˇˋˇˋˍʱ ʰ˒ˇˊˇˏ˄ ˍˇ ˋˏ˄ˇ˂ˇ ˁʱʻʶ ˉ˂ʹʻˎˋ˃ˇˏ ʰ˄ˍʾˋˍˇʽ˔ʰύΦ 
 

ɮˉʰ˄ˍʺˋʶʽˌ ʃ˂ʹʻˎˋ˃ˈˌмΥ  
ɮˎˍˈ˒˖ˍʹ ʅʶ˂ʺ˄ʹ 

ʃ˂ʹʻˎˋ˃ˈˌнΥ  
ɳˍʶˊˈ˒˖ˍʹ ʅʶ˂ʺ˄ʹ 

ɳ˄ʰ˂˂ʰˁˍʽˁʷˌ ̔ ʵʷʶˌ 35/45 (77,8%) 97/131 (74%) 

ɳˉʽˋˍʹ˃ˇ˄ʽˁʺ ɦ ˉˇ˕ʹ 3/45 (6,7%) 18/131 (13,7%) 

ɾ  ̱́ ʰ˅ʽ˄ˇ˃ʺˋʽ˃ʶˌ 7/45 (15,5%) 16/131 (12,3%) 

ʃʾ˄ʰˁʰˌ п ɮ˄ʱ˂ˎˋʹ ʰˉʰ˄ˍʺˋʶ˖˄ ʴʽʰ ˍʽˌ ˒ʱˋʶʽˌ ˍʹˌ ʅʶ˂ʺ˄ʹˌ 
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ʊʰʾ˄ʶˍʰʽ ˈˍʽ ˍˇ ˉˇˋˇˋˍˈ ˍ˖˄ ʽʵʶ˗˄ ʴʽʰ ˍʽˌ ˒ʱˋʶʽˌ ˍʹˌ ʅʶ˂ʺ˄ʹˌ ʶʾ˄ʰʽ 
ˉʰˊˈ˃ˇʽˇ ˁʰʽ ˋˍˇˎˌ ʵˏˇ ˉ˂ʹʻˎˋ˃ˇˏˌΦ ʂˉ˖ˌ ʺʵʹ ʰ˄ʰ˒ʷˊʻʹˁʶΣ ˋʶ ˁʱˉˇʽʶˌ 
ˉʶˊʽˉˍ˗ˋʶʽˌ ˇʽ ʽʵʷʶˌ ʶʾ˄ʰʽ ʾʵʽʶˌ ʰ˂˂ʱ ʰˉˇˍˎˉ˗˄ˇ˄ˍʰʽ ˃ʶ ʵʽʰ˒ˇˊʶˍʽˁʺ ˍʶˁ˃ʹˊʾ˖ˋʹ 
ˁʰʽ ˁʰʻˇˊʾʸˇ˄ˍʰʽ ʰˉˈ ˍʹ˄ ʱˉˇ˕ʹ ˈˍʽ ʹ ʅʶ˂ʺ˄ʹ ʶʾ˄ʰʽ ʰˎˍˈ˒˖ˍʹ ʺ ʶˍʶˊˈ˒˖ˍʹΦ 
ɳˉʽˉ˂ʷˇ˄Σ ʹ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ʱˉˇ˕ʹ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˋʶ ˉˇ˂ˏ ˃ʽˁˊʱ ˉˇˋˇˋˍʱ ˁʰʽ ˋˍˇˎˌ 
ʵˏˇ ˉ˂ʹʻˎˋ˃ˇˏˌΣ ʰˉˈ ˍˇ ˇˉˇʾˇ ˉˊˇˁˏˉˍʶʽ ˈˍʽΥ ʰύ ˇʽ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ˉˇˎ ˉʽˋˍʶˏˇˎ˄ 
ˈˍʽ ʹ ʅʶ˂ʺ˄ʹ ʶʾ˄ʰʽ ʶˍʶˊˈ˒˖ˍʹ ˉʰˊˇˎˋʽʱʸˇˎ˄ ˋˎ˄ʺʻ˖ˌ ʶ˄ʰ˂˂ʰˁˍʽˁʷˌ ʽʵʷʶˌ ʴʽʰ ˍʽˌ 
˒ʱˋʶʽˌ ˍʹˌ ʅʶ˂ʺ˄ʹˌΣ ʲύ ˇˊʽˋ˃ʷ˄ˇʽκʶˌ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ˉʽˋˍʶˏˇˎ˄ ˈˍʽ ʹ ʅʶ˂ʺ˄ʹ ʶʾ˄ʰʽ 
ʰˎˍˈ˒˖ˍʹΣ ʶ˄˗ ʰ˄ˍʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˉ˖ˌ ˇʽ ˒ʱˋʶʽˌ ˍʹˌ ʅʶ˂ʺ˄ʹˌ ˁʰʻˇˊʾʸˇ˄ˍʰʽ ʰˉˈ ˍˇ 
ˉˇʽˇ ˍ˃ʺ˃ʰ ˍˇˎ ˒˖ˍʽˋ˃ʷ˄ˇˎ ˍ˃ʺ˃ʰˍˇˌ ˍʹˌ ʲ˂ʷˉˇˎ˃ʶΣ ʹ ʱˉˇ˕ʺ ˍˇˎˌ ˈˍʽ ʹ ʅʶ˂ʺ˄ʹ 
ʶʾ˄ʰʽ ʰˎˍˈ˒˖ˍʹ ʵʶ˄ ˃ʶˍʰʲʱ˂˂ʶˍʰʽΦ  

ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱΣ ˇʽ ʽʵʷʶˌ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ʴʽʰ ˍʽˌ ˒ʱˋʶʽˌ ˍʹˌ ʅʶ˂ʺ˄ʹˌ ʵʶ˄ 
ʶˉʹˊʶʱʸˇˎ˄ ˍʹ˄ ʱˉˇ˕ʺ ˍˇˎˌ ʴʽʰ ˍˇ ʰ˄ ʹ ʅʶ˂ʺ˄ʹ ʶʾ˄ʰʽ ʰˎˍˈ˒˖ˍʹ ʺ ʶˍʶˊˈ˒˖ˍʹΦ 
ɲʽʰ˒ˇˊʶˍʽˁʱΣ ʻʰ ʷˉˊʶˉʶ ˍˇ ˉˇˋˇˋˍˈ ˍˇ ˇˉˇʾˇ ˉʰˊˇˎˋʽʱʸʶʽ ˍʹ˄ ʱˉˇ˕ʹ ˈˍʽ ʅʶ˂ʺ˄ʹ 
ʶʾ˄ʰʽ ʶˍʶˊˈ˒˖ˍʹΣ ˄ʰ ʺˍʰ˄ ˉʰˊʰˉ˂ʺˋʽˇ ˃ʶ ˍˇ ˉˇˋˇˋˍˈ ˉˇˎ ˂ʰ˃ʲʱ˄ʶʽ ˎˉˈ˕ʹ ˍʽˌ 
ˋ˔ʶˍʽˁʷˌ ˁʽ˄ʺˋʶʽˌ ʴʽʰ ˄ʰ ʶ˅ʹʴʺˋʶʽ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˍʽˌ ˒ʱˋʶʽˌΦ ɾʱ˂ʽˋˍʰΣ ˒ʰʾ˄ʶˍʰʽ ˈˍʽ 
ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍʹ˄ ʱˉˇ˕ʺ ˍˇˎˌΣ ˇʽ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ʶˊ˃ʹ˄ʶˏˇˎ˄ ˍˇ ˒ʰʽ˄ˈ˃ʶ˄ˇ 
ˋˍʹˊʾʸˇ˄ˍʰˌ ˍˇ ˄̀ ˎ˂˂ˇʴʽˋ˃ˈ ˍˇˎˌ ˋʶ ʵʽʰ˒ˇˊʶˍʽˁʺ ʲʱˋʹΦ 

ʁʽ ʽʵʷʶˌ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ʴʽʰ ˍˇ ˉ˗ˌ ʲ˂ʷˉˇˎ˃ʶ ʶˍʶˊˈ˒˖ˍʰ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰ 

ɶ ˉˇʽˇˍʽˁʺ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʰʽˍʽˇ˂ˇʴʺˋʶ˖˄ ˁʰʽ ʶ˄ʰ˂˂ʰˁˍʽˁ˗˄ ʽʵʶ˗˄ ˍ˖˄ 
˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ˇʵʺʴʹˋʶ ˋˍʹ˄ ˁʰˍʹʴˇˊʽˇˉˇʾʹˋʺ ˍˇˎˌΣ ˈˉ˖ˌ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˋˍˇ˄ 
ʃʾ ˄ʰˁʰ рΦ ʁʽ ʽʵʷʶˌ ˉˇˎ ʶ˄ˍˇˉʾˋˍʹˁʰ˄ ʴʽʰ ˍˇ ʶ˄ ˂ˈʴ˖ ʶˊ˗ˍʹ˃ʰ ˁʰˍʰʴˊʱ˒ˇ˄ˍʰʽ ˁʰʽ ˋʶ 
ˉˊˇʴʶ˄ʷˋˍʶˊʶˌ ʷˊʶˎ˄ʶˌ όʆʷˁˇˌ, 2012̃   ʋʰ˂ˁʽʱ, 2012̃, Driver et. al., 1998). 
 

ɳ˄ʰ˂˂ʰˁˍʽˁʷˌ ʽʵʷʶˌ ɿ (%) 

όʰˎˍˈ˒˖ˍʹ 

ʅʶ˂ʺ˄ʹύ 

ɿ (%) 

όʶˍʶˊˈ˒˖ˍʹ 

ʅʶ˂ʺ˄ʹύ 

ɾˇ˄ʺ ʶˁˉˇ˃ˉʺ ˒˖ˍʶʽ˄˗˄ ʰˁˍʽ˄˗˄ ʰˉˈ ˉʹʴʺ ˉˊˇˌ ˍˇ 
ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ό˃ˉʱ˂ʰύΦ 

36/45  (80%) 85 (64,8%) 

ɲʽˉ˂ʺ ʶˁˉˇ˃ˉʺ ˒˖ˍʶʽ˄˗˄ ʰˁˍʽ˄˗˄ ʰˉˈ ˍʹ ˒˖ˍʶʽ˄ʺ 
ˉʹʴʺ ˁʰʽ ˉˊˇˌ ˍˇ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˁʰʽ ˉˊˇˌ ˍˇ ˃ʱˍʽΦ 

1/45  (2,2%) - 

ɳˁˉˇ˃ˉʺ ˒˖ˍʶʽ˄˗˄ ʰˁˍʽ˄˗˄ ʰˉˈ ˍʹ˄ ˉʹʴʺ ό˂ʱ˃ˉʰύ 
ˉˊˇˌ ˍˇ ˃ʱˍʽ ʺκˁʰʽ ˉˊˇˌ ˍˇ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ό˃ˉʱ˂ʰύΦ 

3/45  (6,6%) 6/131 (4,5%) 

ʅˎ˄ʶˊʴʰˍʽˁʺ ʶˁˉˇ˃ˉʺ ˒˖ˍʶʽ˄˗˄ ʰˁˍʽ˄˗˄ όʰˉˈ ˍʹ 
˒˖ˍʶʽ˄ʺ ˉʹʴʺ ˁʰʽ ʰˉˈ ˍˇ ˃ʱˍʽ ˉˊˇˌ ˍˇ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇύΦ 

4/45  (8,8%) 9/131 (6,8%) 

ɳ˄ʶˊʴˈˌ ˊˈ˂ˇˌ ˃ʰˍʽˇˏ ό˃ʱˍʽʰς˒ ˖ˍʶʽ˄ʺ ˉʹʴʺς
ʰ˄ˍʽˁʶʾ˃ʶ˄ˇύΦ 

1/45  (2,2%) - 

ʇˉˇˁʽ˄ˇˏ˃ʶ˄ʹ ʶˁˉˇ˃ˉʺ ό˒˖ˍʶʽ˄ʺ ˉʹʴʺς˃ ʱˍʽʰς
ʰ˄ˍʽˁʶʾ˃ʶ˄ˇύΦ 

- 4/131 (3%) 

ɳˉʽˋˍʹ˃ˇ˄ʽˁʱ ʰˉˇʵʶˁˍʺ ʱˉˇ˕ʹ ʴʽʰ ˍˇ ˉ˗ˌ ʲ˂ʷˉˇˎ˃ʶ 
ʶˍʶˊˈ˒˖ˍʰ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰ ό˒˖ˍʶʽ˄ʺ ˉʹʴʺςh ˄ˍʽˁʶʾ˃ʶ˄ˇς
˃ʱˍʽʰύΦ 

- 20/131 

(15,3%) 

ɮʵˏ˄ʰˍˇ˄ ˄ʰ ˁʰˍʹʴˇˊʽˇˉˇʽʹʻˇˏ˄Φ - 7/131 (5,3%) 

ʃʾ˄ʰˁʰˌ 5 ʅˏʴˁˊʽˋʹ ˍ˖˄ ʽʵʶ˗˄ ʴʽʰ ˍˇ ˉ˗ˌ ʲ˂ʷˉˇˎ˃ʶ ʶˍʶˊˈ˒˖ˍʰ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰ 

ʂˉ˖ˌ ˒ʰʾ˄ʶˍʰʽ ˋˍˇ˄ ʃʾ˄ʰˁʰ 5Σ ˇʽ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ʶ˃˒ʰ˄ʾʸˇˎ˄ ˋˍˇ ˃ʶʴʰ˂ˏˍʶˊˇ 
ˉˇˋˇˋˍˈ ˍˇˎˌ ˁˇʽ˄ʷˌ ˁʰˍʹʴˇˊʾʶˌ ʶ˄ʰ˂˂ʰˁˍʽˁ˗˄ ʽʵʶ˗˄. ɶ ˁˎˊʾʰˊ˔ʹ ʶ˄ʰ˂˂ʰˁˍʽˁʺ ʽʵʷʰ 
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ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ʶʾˍʶ ˉʽˋˍʶˏˇˎ˄ ˈˍʽ ʹ ʅʶ˂ʺ˄ʹ ʶʾ˄ʰʽ ʶˍʶˊˈ˒˖ˍʹ ʶʾˍʶ ʰˎˍˈ˒˖ˍʹΣ 
ʶʾ˄ʰʽ ʹ ʽʵʷʰ ˍʹˌ ˃ˇ˄ʺˌ ʶˁˉˇ˃ˉʺˌ ˒˖ˍʶʽ˄˗˄ ʰˁˍʽ˄˗˄ ʰˉˈ ˍʹ ˒˖ˍʶʽ˄ʺ ˉʹʴʺ ˉˊˇˌ ˍˇ 
ʰ˄ˍʽˁʶʾ˃ʶ˄ˇΣ ˃ʶ ˍʽˌ ˎˉˈ˂ˇʽˉʶˌ ˁˇʽ˄ʷˌ ʶ˄ʰ˂˂ʰˁˍʽˁʷˌ ʽʵʷʶˌ ˄ʰ ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ˃ʶ ˉˇ˂ˏ 
˃ʽˁˊˈˍʶˊʰ ˉˇˋˇˋˍʱΦ ʁʽ ʶ˄ʰ˂˂ʰˁˍʽˁʷˌ ʽʵʷʶˌ, ˇʽ ˇˉˇʾʶˌ ʵʽʰ˒ʷˊˇˎ˄ ʴʽʰ ˁʱʻʶ 
ˉ˂ʹʻˎˋ˃ˈΣ ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ʶˉʾˋʹˌ ˃ʶ ˃ʽˁˊʱ ˉˇˋˇˋˍʱΦ ʃʰˊʱ˂˂ʹ˂ʰΣ ˉʰˊʰˍʹˊʶʾˍʰʽ ˈˍʽ ʹ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ʱˉˇ˕ʹ ʰ˄ʰ˒ʷˊʶˍʰʽ ˃ˈ˄ˇ ʰˉˈ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ˇʽ ˇˉˇʾˇʽκʶˌ ˉʽˋˍʶˏˇˎ˄ 
ˈˍʽ ʹ ʅʶ˂ʺ˄ʹ ʶʾ˄ʰʽ ʶˍʶˊˈ˒˖ˍʹΦ ʁʽ ʁ˄  ˂ˈʴ˖ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ʶ˄ʵʶ˔ˇ˃ʷ˄˖ˌ ˃ˉˇˊˇˏ˄ 
ʶˎˁˇ˂ˈˍʶˊʰ ˄ʰ ʶ˅ʹʴʺˋˇˎ˄ ˍˇ ˉ˗ˌ ʴʾ˄ʶˍʰʽ ˇˊʰˍˈ ʷ˄ʰ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˃ʶ ˍˇ ˇˉˇʾˇ ʷ˔ˇˎ˄ 
ˇʽˁʶʽˈˍʹˍʰ ʰˉˈ ˍʹ˄ ˁʰʻʹ˃ʶˊʽ˄ˈˍʹˍʱ ˍˇˎˌΣ ˉʰˊʱ ʷ˄ʰ ˋ˗˃ʰ ˍˇ ˇˉˇʾˇ ʰ˄ʺˁʶʽ ˋˍˇ˄ 
˃ʰˁˊˈˁˇˋ˃ˇ (ʅʶ˂ʺ˄ʹ). ʅˍʹ ˋˎ˄ʷ˔ʶʽʰΣ ʹ ʰ˄ʱ˂ˎˋʹ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ˍ˖˄ ʰˉʰ˄ˍʺˋʶ˖˄ ˍ˖˄ 
˃ʰʻʹˍ˗˄κˍˊʽ˗˄Σ ˇʵʺʴʹˋʶ ˋˍʹ˄ ˁʰˍʹʴˇˊʽˇˉˇʾʹˋʺ ̱ ˇˎˌΣ ˈˉ˖ˌ ˒ʰʾ˄ʶˍʰʽ ˋˍˇ˄ ʃʾ˄ʰˁʰ 6 
όˍʰ ˉˇˋˇˋˍʱ ʰ˒ˇˊˇˏ˄ ˍˇ ˋˏ˄ˇ˂ˇ ˁʱʻʶ ˉ˂ʹʻˎˋ˃ˇˏ ʰ˄ˍʾˋˍˇʽ˔ʰύΦ 

 
ɮˉʰ˄ˍʺˋʶʽˌ ʃ˂ʹʻˎˋ˃ˈˌмΥ  

ɮˎˍˈ˒˖ˍʹ ʅʶ˂ʺ˄ʹ 
ʃ˂ʹʻˎˋ˃ˈˌнΥ  

ɳˍʶˊˈ˒˖ˍʹ ʅʶ˂ʺ˄ʹ 
ɳ˄ʰ˂˂ʰˁˍʽˁʷˌ ̔ ʵʷʶˌ 45/45 (100%) 104/131 (79,3%) 

ɳˉʽˋˍʹ˃ˇ˄ʽˁʺ ɦ ˉˇ˕ʹ - 20/131 (15,3%) 

ɾ  ̱́ ʰ˅ʽ˄ˇ˃ʺˋʽ˃ʶˌ - 7/131 (5,4%) 

ʃʾ˄ʰˁʰˌ 6 ɮ˄ʱ˂ˎˋʹ ʰˉʰ˄ˍʺˋʶ˖˄ ʴʽʰ ˍˇ ˉ˗ˌ ʲ˂ʷˉˇˎ˃ʶ ʶˍʶˊˈ˒˖ˍʰ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰ 

ʃʰˊʰˍʹˊʶʾˍʰʽ ˈˍʽ ˍˇ млл҈ ˈˋ˖˄ ˎˉˇˋˍʹˊʾʸˇˎ˄ ˈˍʽ ʹ ʅʶ˂ʺ˄ʹ ʶʾ˄ʰʽ ʰˎˍˈ˒˖ˍʹΣ 
ʰ˂˂ʱ ˁʰʽ ʷ˄ʰ ˃ʶʴʱ˂ˇ ˉˇˋˇˋˍˈ όтфΣо҈ύ ˈˋ˖˄ ˎˉˇˋˍʹˊʾʸˇˎ˄ ˈˍʽ ʶʾ˄ʰʽ ʶˍʶˊˈ˒˖ˍʹΣ 
ʵʽʰˍˎˉ˗˄ˇˎ˄ ʶ˄ʰ˂˂ʰˁˍʽˁʷˌ ʽʵʷʶˌ ʴʽʰ ˍˇ ˉ˗ˌ ʲ˂ʷˉˇˎ˃ʶ ʶˍʶˊˈ˒˖ˍʰ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰ. 
ɳˉʽˉ˂ʷˇ˄Σ ˈˉ˖ˌ ʺʵʹ ʰ˄ʰ˒ʷˊʻʹˁʶΣ ʹ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ʱˉˇ˕ʹ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ʰˉˇˁ˂ʶʽˋˍʽˁʱ 
ˋˍˇ˄ ˉ˂ʹʻˎˋ˃ˈ н όʶˍʶˊˈ˒˖ˍʹ ʅʶ˂ʺ˄ʹύΦ ɮˉˈ ̱h  ˉʰˊʰˉʱ˄˖ ˉˊˇˁˏˉˍʶʽ ˈˍʽ ˇʽ 
˃ʰʻʹˍʷˌκˍˊʽʶˌ ˉˇˎ ˉʽˋˍʶˏˇˎ˄ ˈˍʽ ʹ ʅʶ˂ʺ˄ʹ ʶʾ˄ʰʽ ʶˍʶˊˈ˒˖ˍʹΣ ʶʾ˄ʰʽ ˉʽʻʰ˄ˈˍʶˊˇ 
(ʷˋˍ˖ ˋʶ ˃ʽˁˊˈ ˉˇˋˇˋˍˈ) ˄ʰ ʴ˄˖ˊʾʸˇˎ˄ ˍˇ ˉ˗ˌ ˍʰ ʶˍʶˊˈ˒˖ˍʰ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰ ʴʾ˄ˇ˄ˍʰʽ 
ˇˊʰˍʱ ˁʰʽ ʶ˄ʵʶ˔ˇ˃ʷ˄˖ˌ ˄ʰ ʰ˄ˍʽ˂ʹ˒ʻˇˏ˄ ˍˇ ˉ˗ˌ ʹ ʅʶ˂ʺ˄ʹ ʴʾ˄ʶˍʰʽ ˇˊʰˍʺ ʴʽʰ ˁʱˉˇʽˇ˄ 
ˉʰˊʰˍʹˊʹˍʺκˍˊʽʰ ˋˍʹ ɱʹΦ ɮˉˈ ˍʹ˄ ʱ˂˂ʹΣ ˍˇ ˉˇˋˇˋˍˈ ˍˇ ˇˉˇʾˇ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ʴ˄˖ˊʾʸʶʽ 
ˍʹ˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ʱˉˇ˕ʹ ʶʾ˄ʰʽ ̄ ˇ˂ˏ ˃ʽˁˊˈ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍˇ ˋˏ˄ˇ˂ˈ ˍˇˎˌΦ  

ʁ̔  ˃ʰʻʹˍʷˌκˍˊʽʶˌ ˉˇˎ ˉʽˋˍʶˏˇˎ˄ ˈˍʽ ʹ ʅʶ˂ʺ˄ʹ ʶʾ˄ʰʽ ʶˍʶˊˈ˒˖ˍʹΣ 
ˉʰˊˇˎˋʽʱʸˇˎ˄ ˋˎ˄ʺʻ˖ˌ ʶ˄ʰ˂˂ʰˁˍʽˁʷˌ ʽʵʷʶˌ ʴʽʰ ˍˇ ˉ˗ˌ ʲ˂ʷˉˇˎ˃ʶ ʶˍʶˊˈ˒˖ˍʰ 
ʰ˄ˍʽˁʶʾ˃ʶ˄ʰΦ ɳ˄˗ ʰ˄ˍʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˈˍʽ ʹ ʅʶ˂ʺ˄ʹ ˒˖ˍʾʸʶˍʰʽ ʰˉˈ ˍˇ˄ ɷ˂ʽˇΣ ˋˍʹ˄ 
ˉ˂ʶʽˇ˕ʹ˒ʾʰ ˍˇˎˌ ʵʶ˄ ʷ˔ˇˎ˄ ˁʰˍʰ˄ˇʺˋʶʽ ˉ˗ˌ ʴʾ˄ʶˍʰʽ ˇˊʰˍˈ ʷ˄ʰ ʶˍʶˊˈ˒˖ˍˇ 
ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ. ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱΣ ˒ʰʾ˄ʶˍʰʽ ˈˍʽ ˇʽ ʽʵʷʶˌ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ʴʽʰ ˍˇ ˉ˗ˌ 
ʲ˂ʷˉˇˎ˃ʶ ʶˍʶˊˈ˒˖ˍʰ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰΣ ʵʶ˄ ʶˉʹˊʶʱʸˇˎ˄ ˍʹ˄ ʱˉˇ˕ʺ ˍˇˎˌ ʴʽʰ ˍˇ ʰ˄ ʹ 
ʅʶ˂ʺ˄ʹ ʶʾ˄ʰʽ ʰˎˍˈ˒˖ˍʹ ʺ ʶˍʶˊˈ˒˖ˍʹΦ ɲʽʰ˒ˇˊʶˍʽˁʱΣ ʻʰ ʷˉˊʶˉʶ ˍˇ ˉˇˋˇˋˍˈ ˍˇ ˇˉˇʾˇ 
ˉʰˊˇˎˋʽʱʸʶʽ ˍʹ˄ ʱˉˇ˕ʹ ˈˍʽ ʅʶ˂ʺ˄ʹ ʶʾ˄ʰʽ ʶˍʶˊˈ˒˖ˍʹΣ ˄ʰ ʶʾ˄ʰʽ ˉʰˊʰˉ˂ʺˋʽˇ ˃ʶ ˍˇ 
ˉˇˋˇˋˍˈ ˉˇˎ ʰ˄ʰ˒ʷˊʶʽ ˍʹ˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ʰˉˇʵʶˁˍʺ ʱˉˇ˕ʹ ʴʽʰ ˍˇ ˉ˗ˌ ʲ˂ʷˉˇˎ˃ʶ 
ʶ̱ ʶˊˈ˒˖ˍʰ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰΦ ʆʷ˂ˇˌΣ ˄ʰ ˋʹ˃ʶʽ˖ʻʶʾ ˈˍʽ ˋˏ˃˒˖˄ʰ ˃ʶ ˍˇˎˌ ʃʾ˄ʰˁʶˌ п ˁʰʽ 6 
˒ʰʾ˄ʶˍʰʽ ˈˍʽ ˎˉʱˊ˔ʶʽ ʷ˄ʰ ˋ˔ʶˍʽˁʱ ˃ʽˁˊˈ ʰ˂˂ʱ ˋˍʰʻʶˊˈ ˉˇˋˇˋˍˈ ʰˉˈ ˍˇ˄ ˉ˂ʹʻˎˋ˃ˈ 
н όˉʶˊʾˉˇˎ мп҈ύ ˉˇˎ ʰ˄ʰˉˍˏˋˋʶʽ ˍʹ˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ʱˉˇ˕ʹ ˍˈˋˇ ʴʽʰ ˍ ̌˒ʰʽ˄ˈ˃ʶ˄ˇ 
ˍ˖˄ ˒ ʱˋʶ˖˄ ̍ ˋˇ ˁ ʰʽ ɹ ʽʰ ̱  ̌̄ ˗ˌ ̡ ˂ʷˉˇˎ˃ʶ ʶˍʶˊˈ˒˖ˍʰ h ˄ˍʽˁʶʾ˃ʶ˄ʰΦ 



ʃʄɮɼʆɹɼɮ мнˇˎ ʅʇɿɳɲʄɹʁʇ ɳɿɳʊɳʆ   ʃʄʁʊʁʄɹɼɳʅ ɮɿɮɼʁɹɿʍʅɳɹʅ 

130 
 

ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ 

ɶ ʱˉˇ˕ʹ ˍ˖˄ ˃ʰʻʹˍ˗˄/ˍˊʽ˗˄ ʴʽʰ ˍʹ˄ ʰˎˍˈ˒˖ˍʹ ʺ ʶˍʶˊˈ˒˖ˍʹ ʅʶ˂ʺ˄ʹ ʷ˔ʶʽ ˄ʰ ˁʱ˄ʶʽ 
˃ʶ ˍʽˌ ʴ˄˗ˋʶʽˌ ʺ ˍʽˌ ʽʵʷʶˌ ˍˇˎˌ ʴʽʰ ʰύ ˍˇ ʴʶʴˇ˄ˈˌ ˈˍʽ ˇ ɷ˂ʽˇˌ ʶʾ˄ʰʽ ʹ ʲʰˋʽˁʺ 
ˉˊ˖ˍˇʴʶ˄ʺˌ ˉʹʴʺ ˒˖ˍˈˌ ˋˍˇ ʹ˂ʽʰˁˈ ˋˏˋˍʹ˃ʰΣ ʲύ ˍˇ˄ ˍˊˈˉˇ ʵʽʱʵˇˋʹˌ ˍˇˎ ˒˖ˍˈˌ ˁʰʽ 
ʴύ ˍˇ ˉ˗ˌ ʲ˂ʷˉˇˎ˃ʶ ʶˍʶˊˈ˒˖ˍʰ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰΦ ɱʽʰ ˍˇ ˄˂ˈʴˇ ʰˎˍˈ ˁʰʽ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ 
ʵʽʶˎˁˊʽ˄ʾˋˇˎ˃ʶ ˍˇ ˁʰˍʱ ˉˈˋˇ˄ ˇʽ ʽʵʷʶˌ ˍˇˎˌ ʴʽʰ ˍʹ˄ ʰˎˍˈ˒˖ˍʹ ʺ ʶˍʶˊˈ˒˖ˍʹ ʅʶ˂ʺ˄ʹ 
ʲʰˋʾʸˇ˄ˍʰʽ ˋʶ ʷ˄ʰ ˋˎ˄ʶˉʷˌ ʶ˄˄ˇʽˇ˂ˇʴʽˁˈ ˎˉˈʲʰʻˊˇΣ ʵʽʶˊʶˎ˄ʺˋʰ˃ʶ ˁʰˍʱ ˉˈˋˇ˄ ˇʽ 
˃ʰʻʹˍʷˌκˍˊʽʶˌΥ мύ ʰ˅ʽˇˉˇʽˇˏ˄ ʶˊ˃ʹ˄ʶˎˍʽˁˇˏˌ ˃ʹ˔ʰ˄ʽˋ˃ˇˏˌ ˉˇˎ ʲʰˋʾʸˇ˄ˍʰʽ ˋˍʹ˄ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ʱˉˇ˕ʹ ˁʰʽ нύ ʰˁˇ˂ˇˎʻˇˏ˄ ˍˇ˄ ʾʵʽˇ ʶˊ˃ʹ˄ʶˎˍʽˁˈ ˋˎ˂˂ˇʴʽˋ˃ˈ ˁʰʽ ˋʶ 
ʱ˂˂ʰ ˋ˔ʶˍʽˁʱ ˒ʰʽ˄ˈ˃ʶ˄ʰ ˉˇˎ ʶˊ˃ʹ˄ʶˏˇ˄ˍʰʽ ˃ʶ ˍˇ˄ ʾʵʽˇ ˃ʹ˔ʰ˄ʽˋ˃ˈ ό˒ʱˋʶʽˌ ˍʹˌ 
ʅʶ˂ʺ˄ʹˌΣ ˉ˗ˌ ʲ˂ʷˉˇˎ˃ʶ ˍʰ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰύΦ 

ɳ˄ˍˇˉʾˋˍʹˁʶ ˈˍʽ ˇʽ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ʶˉʽ˔ʶʽˊʹ˃ʰˍˇ˂ˇʴˇˏ˄ ˎˉʷˊ ˍʹˌ ʰˎˍˈ˒˖ˍʹˌ 
ʺ ʶˍʶˊˈ˒˖ˍʹˌ ʅʶ˂ʺ˄ʹˌ ʲʱˋʶʽ ʰˉ˂ˇʿˁ˗˄ ʶˊ˃ʹ˄ʶˎˍʽˁ˗˄ ˃ʹ˔ʰ˄ʽˋ˃˗˄ ˉˇˎ ˋˎ˄ʵʷˇ˄ˍʰʽ 
˃ʶ ʶ˄ʰ˂˂ʰˁˍʽˁʷˌ ʽʵʷʶˌ ʴʽʰ ʵʽʱ˒ˇˊʰ ˒ʰʽ˄ˈ˃ʶ˄ʰΦ ɳˉʽˉ˂ʷˇ˄Σ ʹ ˉ˂ʶʽˇ˕ʹ˒ʾʰ ˁʰʽ ˍ˖˄ 
ʵˏˇ ˉ˂ʹʻˎˋ˃˗˄ ˃ˇʽˊʱʸʶˍʰʽ ˍʽˌ ʾʵʽʶˌ ʶ˄ʰ˂˂ʰˁˍʽˁʷˌ ʽʵʷʶˌ ʴʽʰ ˍʽˌ ˒ʱˋʶʽˌ ˍʹˌ ʅʶ˂ʺ˄ʹˌ 
ˁʰʽ ˍˇ ˉ˗ˌ ʲ˂ʷˉˇˎ˃ʶ ʶˍʶˊˈ˒˖ˍʰ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰΦ ʅˎ˄ʶˉ˗ˌΣ ʰˁˈ˃ʹ ˁʽ ʶʱ˄ ˇʽ ʰˉʰ˄ˍʺˋʶʽˌ 
ˍˇˎˌ ʴʽʰ ʷ˄ʰ ˒ˎˋʽˁˈ ˒ʰʽ˄ˈ˃ʶ˄ˇ ʶʾ˄ʰʽ ˁˇ˄ˍʱ ˋˍʹ˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ʱˉˇ˕ʹΣ ʾˋ˖ˌ ʵʶ˄ 
ʲʰˋʾʸˇ˄ˍʰʽ ˋʶ ʷ˄ʰ ˋˎ˄ʶˉʷˌ ʶ˄˄ˇʽˇ˂ˇʴʽˁˈ ˉ˂ʰʾˋʽˇΣ ʰ˂˂ʱ ˋʶ ʶˉʽ˒ʰ˄ʶʽʰˁʷˌ 
ˉ˂ʹˊˇ˒ˇˊʾʶˌ ˍʽˌ ˇˉˇʾʶˌ ˉˊˇˋˉʰʻˇˏ˄ ˄ʰ ʰʽˍʽˇ˂ˇʴʺˋˇˎ˄ ʲʰˋʽʸˈ˃ʶ˄ˇʽκʶˌ ˋʶ ʵʽʱ˒ˇˊʶˌ 
ʶ˄ʰ˂˂ʰˁˍʽˁʷˌ ʽʵʷʶˌΦ ɴ˄ʰ ˃ʽˁˊˈ ˃ˈ˄ˇ ˃ʷˊˇˌ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ˉˇˎ ˎˉˇˋˍʹˊʾʸˇˎ˄ 
ˈˍʽ ʹ ʅʶ˂ʺ˄ʹ ʶʾ˄ʰʽ ʶˍʶˊˈ˒˖ˍʹΣ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ˁʰˍʷ˔ʶʽ ˍʹ˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ʱˉˇ˕ʹΣ 
ʶˊ˃ʹ˄ʶˏˇ˄ˍʰˌ ˈ˂ʰ ˍʰ ʸʹˍˇˏ˃ʶ˄ʰ ˃ʶ ˋˎ˄ʷˉʶʽʰΦ ɼˇ˄ˍˇ˂ˇʴʾˌΣ ʰˉˈ ˍʹ˄ ʷˊʶˎ˄ʰ 
ˉˊˇˁˏˉˍˇˎ˄ ˍʰ ʶ˅ʺˌ ˋˎ˃ˉʶˊʱˋ˃ʰˍʰΥ 

мύ ʃʶˊʾˉˇˎ ʷ˄ʰˌκ˃ʾʰ ˋˍˇˎˌκˋˍʽˌ ˍʷˋˋʶˊʽˌ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ˍˇˎ ʵʶʾʴ˃ʰˍˇˌ 
ˎˉˇˋˍʹˊʾʸʶʽ ̍ ˍʽ ʹ ʅʶ˂ʺ˄ʹ ʶʾ˄ʰʽ ʰˎˍˈ˒˖ˍʹΦ 

нύ ɶ ʲʰˋʽˁʺ ˎˉˇˁʶʾ˃ʶ˄ʹ ʶ˄ʰ˂˂ʰˁˍʽˁʺ ʽʵʷʰ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ˉˇˎ 
ˉʽˋˍʶˏˇˎ˄ ˈˍʽ ʹ ʅʶ˂ʺ˄ʹ ʶʾ˄ʰʽ ʰˎˍˈ˒˖ˍʹΣ ʶʾ˄ʰʽ ˈˍʽ ʶˉʶʽʵʺ ʻʶ˖ˊˇˏ˄ ˈˍʽ ˇ ɷ˂ʽˇˌ ˁʰʽ ʹ 
ʅʶ˂ʺ˄ʹ ʲˊʾˋˁˇ˄ˍʰʽ ˋˎ˄ʶ˔˗ˌ ˋʶ ʵʽʰ˃ʶˍˊʽˁʱ ʰ˄ˍʾʻʶˍʶˌ ʻʷˋʶʽˌ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ ɱʹΣ ʵʶ˄ 
ʶʾ˄ʰʽ ʵˎ˄ʰˍˈ˄ ˄ʰ ˃ˉˇˊʶʾ ˇ ɷ˂ʽˇˌ ˄ʰ ˒˖ˍʾˋʶʽ ˍʹ ʅʶ˂ʺ˄ʹ όʹ ɱʹ ˖ˌ ʶ˃ˉˈʵʽˇκˋˏʴ˔ˎˋʹ 
˃ʶ ʷˁ˂ʶʽ˕ʹ ʅʶ˂ʺ˄ʹˌύΦ ʍˌ ʶˁ ˍˇˏˍˇˎΣ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˇʽ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ˄ʰ ʰ˄ˍʽ˂ʹ˒ʻˇˏ˄ 
ˈˍʽ ʹ ʅʶ˂ʺ˄ʹ ˒˖ˍʾʸʶˍʰʽ ʰˉˈ ˍˇ˄ ɷ˂ʽˇΣ ʲʰˋʽˁʺ ˉˊˇːˉˈʻʶˋʹ ʶʾ˄ʰʽ ʹ ˁʰˍʰ˄ˈʹˋʹ ˍ˖˄ 
ˋ˔ʶˍʽˁ˗˄ ˁʽ˄ʺˋʶ˖˄ ˍˇˎ ˋˎˋˍʺ˃ʰˍˇˌ ɷ˂ʽˇˌ ς ɱʹ ς ʅʶ˂ʺ˄ʹΣ ˍ˖˄ ˋ˔ʶˍʽˁ˗˄ ˃ʶʴʶʻ˗˄ ˁʰʽ 
ʰˉˇˋˍʱˋʶ˗˄ ˍˇˎˌΦ 

3) ʁʽ ʽʵʷʶˌ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ʴʽʰ ˍʽˌ ˒ʱˋʶʽˌ ˍʹˌ ʅʶ˂ʺ˄ʹˌΣ ʵʶ˄ ʶˉʹˊʶʱʸˇˎ˄ 
ˍʽˌ ʽʵʷʶˌ ˍˇˎˌ ʴʽʰ ˍˇ ʶʱ˄ ʹ ʅʶ˂ʺ˄ʹ ʶʾ˄ʰʽ ʰˎˍˈ˒˖ˍʹ ʺ ʶˍʶˊˈ˒˖ˍʹΦ ɮ˄ˍʽʻʷˍ˖ˌΣ ˇ 
ˍˊˈˉˇˌ ˉˇˎ ʶ˅ʹʴˇˏ˄ ˍʽˌ ˒ʱˋʶʽˌΣ ʶˉʹˊʶʱʸʶˍʰʽ ʰˉˈ ˍˇ ʶʱ˄ ˉʽˋˍʶˏˇˎ˄ ˈˍʽ ʹ ʅʶ˂ʺ˄ʹ 
ʶʾ˄ʰʽ ʰˎˍˈ˒˖ˍʹ ʺ ʶˍʶˊˈ˒˖ˍʹΦ 

пύ ʁʽ ʽʵʷʶˌ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ʴʽʰ ˍˇ ˉ˗ˌ ʲ˂ʷˉˇˎ˃ʶ ʶˍʶˊˈ˒˖ˍʰ 
ʰ˄ˍʽˁʶʾ˃ʶ˄ʰΣ ʵʶ˄ ʶˉʹˊʶʱʸˇˎ˄ ˍʽˌ ʽʵʷʶˌ ˍˇˎˌ ʴʽʰ ˍˇ ʶʱ˄ ʹ ʅʶ˂ʺ˄ʹ ʶʾ˄ʰʽ ʰˎˍˈ˒˖ˍʹ ʺ 
ʶˍʶˊˈ˒˖ˍʹΦ ʃʰˊʱ˂˂ʹ˂ʰΣ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ˁʰˍʰ˄ˇʺˋˇˎ˄ ˍˇ ʴʽʰˍʾ ʹ ʅʶ˂ʺ˄ʹ ʶʾ˄ʰʽ 
ˇˊʰˍʺΣ ˉˊˇːˉˈʻʶˋʹ ʶʾ˄ʰʽ ʹ ˁʰˍʰ˄ˈʹˋʹ ˍ˖˄ ʶ˅ʺˌ ʶ˄˄ˇʽ˗˄ ˍʹˌ ˇˉˍʽˁʺˌΥ ˉ̠ ˌ ʴʾ˄ˇ˄ˍʰʽ 
ˇˊʰˍʱ ˍʰ ʶˍʶˊˈ˒˖ˍʰ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰΣ ˉ̠ ˌ ʲ˂ʷˉˇˎ˃ʶκ˂ʶʽˍˇˎˊʴʾʰ ˃ʰˍʽˇˏΣ ˇ́ ʽˋ˃ˈˌ ˍ˖˄ 
ʶ˄˄ˇʽ˗˄Υ ɮˎˍˈ˒˖ˍʰ ˋ˗˃ʰˍʰκʶˍʶˊˈ˒˖ˍʰ ˋ˗˃ʰˍʰΣ ʶˎʻˏʴˊʰ˃˃ʹ ʵʽʱʵˇˋʹ ˍˇˎ ˒˖ˍˈˌΦ 

ʃ́ ˇˍʶʾ˄ʶˍʰʽ ʹ ˉʶˊʰʽˍʷˊ˖ ʵʽʶˊʶˏ˄ʹˋʹ ˍ˖˄ ʰˉˈ˕ʶ˖˄ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ʴʽʰ 
ˍˇ ʰ˄ ʹ ʅʶ˂ʺ˄ʹ ʶʾ˄ʰʽ ʰˎˍˈ˒˖ˍʹ ʺ ʶˍʶˊˈ˒˖ˍʹΣ ˁʰʻ˗ˌ ˋˍʹ ʵʽʶʻ˄ʺ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ʵʶ˄ 
ʶ˄ˍˇˉʾʸˇ˄ˍʰʽ ʶˉʰˊˁʺ ʶˊʶˎ˄ʹˍʽˁʱ ʵʶʵˇ˃ʷ˄ʰ ˋ˔ʶˍʽˁʱ ˃ʶ ˍˇ ʻʷ˃ʰ ʰˎˍˈ. ʅʁ  ˃ʶ˂˂ˇ˄ˍʽˁʺ 
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ʰ˄ˍʾˋˍˇʽ˔ʹ ʷˊʶˎ˄ʰΣ ˉˊˇˍʶʾ˄ʶˍʰʽ ʹ ˔ˊʺˋʹ ˋˎ˄ʶ˄ˍʶˏ˅ʶ˖˄ ˖ˌ ʶˊʶˎ˄ʹˍʽˁˈ ʶˊʴʰ˂ʶʾˇΦ 
ɳˉʽˉ˂ʷˇ˄Σ ʻʰ ʶʾ˔ʶ ˃ʶʴʱ˂ˇ ʶˊʶˎ˄ʹˍʽˁˈ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˄ʰ ʵʽʶˊʶˎ˄ʹʻˇˏ˄ ˍʰ ˃ˇ˄ˇˉʱˍʽʰ 
˃ʱʻʹˋʹˌ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ όƭŜŀǊƴƛƴƎ pathways), ˃ʷˋʰ ʰˉˈ ˍʰ ˇˉˇʾʰ ˃ˉˇˊˇˏ˄ ˄ʰ 
ʰ˄ˍʽ˂ʹ˒ʻˇˏ˄ ˈˍʽ ʹ ʅʶ˂ʺ˄ʹ ʶʾ˄ʰʽ ʶˍʶˊˈ˒˖ˍʹΦ ʆʷ˂ˇˌΣ ʻʶ˖ˊˇˏ˃ʶ ˈˍʽ ˍʰ ʶˊʶˎ˄ʹˍʽˁʱ 
ʵʶʵˇ˃ʷ˄ʰ ˉˇˎ ʰ˄ˍ˂ʺʻʹˁʰ˄ ʰˉˈ ˍʹ˄ ˉʰˊˇˏˋʰ ʶˊʴʰˋʾʰΣ ʵʹ˃ʽˇˎˊʴˇˏ˄ ˍʹ ʲʱˋʹ ˉʱ˄˖ 
ˋˍʹ˄ ˇˉˇʾʰ ˃ˉˇˊʶʾ ˄ʰ ʵˇ˃ʹʻʶʾ ˋ˔ʶˍʽˁʺ ʵʽʵʰˁˍʽˁʺ ʰˁˇ˂ˇˎʻʾʰ ˁˇ˄ˋˍˊˇˎˁˍʽʲʽˋˍʽˁʺˌ 
ˉˊˇˋʷʴʴʽˋʹˌΦ ʅˏ˃˒˖˄ʰ ˃ʶ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ʷˊʶˎ˄ʰˌΣ ˒ʰʾ˄ʶˍʰʽ ˈˍʽ ʶʾ˄ʰʽ 
ˋʹ˃ʰ˄̱ʽˁˈ ʹ ʵʽʵʰˋˁʰ˂ʾʰ ˍ˖˄ ˋ˔ʶˍʽˁ˗˄ ˁʽ˄ʺˋʶ˖˄Σ ˍ˖˄ ˋ˔ʶˍʽˁ˗˄ ˃ʶʴʶʻ˗˄ ˁʰʽ 
ʰˉˇˋˍʱˋʶ˖˄ ˍˇˎ ˋˎˋˍʺ˃ʰˍˇˌ ɷ˂ʽˇˌ ς ɱʹ ς ʅʶ˂ʺ˄ʹ ˄ʰ ʰˉˇˍʶ˂ʶʾ ˍˇ ˉˊ˗ˍˇ ˃ʷˊˇˌ ˍʹˌ 
ʵʽʵʰˁˍʽˁʺˌ ʰˎˍʺˌ ʰˁˇ˂ˇˎʻʾʰˌΦ 

ɰʽʲ˂ʽˇʴˊʰ˒ʾʰ 

ɿʶˇ˒˗ˍʽˋˍˇˌΣ ʄΦ όнлнлύΦ ɲʽʶˊʶˏ˄ʹˋʹ ˍ˖˄ ʶ˄ʰ˂˂ʰˁˍʽˁ˗˄ ʽʵʶ˗˄ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ˍʹˌ ɳΩ ˁʰʽ 
ʅˍΩ ɲʹ˃ˇˍʽˁˇˏ ʴʽʰ ˍˇ ʶʱ˄ ʹ ʅʶ˂ʺ˄ʹ ʶʾ˄ʰʽ ʶˍʶˊˈ˒˖ˍʹ ʺ ʰˎˍˈ˒˖ˍʹ ώɾʶˍʰˉˍˎ˔ʽʰˁʺ ʶˊʴʰˋʾʰΣ 
ʃΦʆΦɲΦɳΦ ˍˇˎ ɳʻ˄ʽˁˇˏ ˁʰʽ ɼʰˉˇʵʽˋˍˊʽʰˁˇˏ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇˎ ɮʻʹ˄˗˄Σ ɮʻʺ˄ʰΦ ɮ˄ʰˁˍʺʻʹˁʶ 
ˋˍʽˌ млκуκнлнлΣ ˋˍˇ https://pergamos.lib.uoa.gr/uoa/dl/object/2917002/file.pdf.  

ʃʷ˂˂ʰ ɸΦ ϧ ʋʰ˂ˁʽʱΣ ɼΦ όнлмсύΦ ɹʵʷʶˌ ˍ˖˄ ˉʰʽʵʽ˗˄ ʴʽʰ ˍʽˌ ˒ʱˋʶʽˌ ˍʹˌ  ʅʶ˂ʺ˄ʹˌ ˁʰʽ ˃ʾʰ 
ˉˊˈˍʰˋʹ ʰ˄ʰʵˈ˃ʹˋʹˌ ˍˇˎˌ ˉˊˇˌ ˍˇ ʶˉʽˋˍʹ˃ˇ˄ʽˁˈ ˉˊˈˍˎˉˇΦ ʅˍˇ ɲΦ ʌˏ˂˂ˇˌΣ ɮΦ 
ɾˇ˂ˇ˔ʾʵʹˌΣ ɾΦ ɼʰ˂˂ʷˊʹ όʶˉʽ˃ΦύΣ ʃˊʰˁˍʽˁʱ фˇˎ ʃʰ˄ʶ˂˂ʺ˄ʽˇˎ ʅˎ˄ʶʵˊʾˇˎ ɲʽʵʰˁˍʽˁʺˌ ˍ˖˄ 
ʊˎˋʽˁ˗˄ ɳˉʽˋˍʹ˃˗˄ ˁʰʽ ɿʷ˖˄ ʆʶ˔˄ˇ˂ˇʴʽ˗˄ ˋˍʹ˄ ɳˁˉʰʾʵʶˎˋʹ ς ɲʽʵʰˋˁʰ˂ʾʰ ˁʰʽ ɾʱʻʹˋʹ 
ˋˍʽˌ ʊˎˋʽˁʷˌ ɳˉʽˋˍʺ˃ʶˌ ˁʰʽ ˍʹ˄ ʆʶ˔˄ˇ˂ˇʴʾʰΥ ɴˊʶˎ˄ʶˌΣ ɼʰʽ˄ˇˍˇ˃ʾʶˌ ˁʰʽ ʃˊʰˁˍʽˁʷˌΣ όˋʶ˂Φ 
628 ς сосύΦ ɸʶˋˋʰ˂ˇ˄ʾˁʹΣ ɮˊʽˋˍˇˍʷ˂ʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ  ɸʶˋˋʰ˂ˇ˄ʾˁʹˌΦ 

ʆʷˁˇˌΣ ɱΦ όнлмнύΦ ɲʽʵʰˋˁʰ˂ʾʰ ˁʰʽ ˃ʱʻʹˋʹ ˍʹˌ ʁˉˍʽˁʺˌ ˋˍˇ ɲʹ˃ˇˍʽˁˈ ʅ˔ˇ˂ʶʾˇΥ ɶ ʰ˄ʱˉˍˎ˅ʹ 
ʰ˄ʰ˂ˎˍʽˁˇˏ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˁʰʽ ʶˁˉʰʽʵʶˎˍʽˁˇˏ ˂ˇʴʽˋ˃ʽˁˇˏ ʶˉˇʽˁˇʵˇ˃ʹˍʽˁˇˏ ˍˏˉˇˎ ˃ʶ 
ʲʱˋʹ ˍʽˌ ʽʵʷʶˌ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄. [ɲʽʵʰˁˍˇˊʽˁʺ ʵʽʰˍˊʽʲʺΣ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ 
ɸʶˋˋʰ˂ʾʰˌ].ɳʻ˄ʽˁˈ ɼʷ˄ˍˊˇ ʆʶˁ˃ʹˊʾ˖ˋʹˌ ϧ ɶ˂ʶˁˍˊˇ˄ʽˁˇˏ ʃʶˊʽʶ˔ˇ˃ʷ˄ˇˎΦ 
https://thesis.ekt.gr/thesisBookReader/id/27379?lang=el#page/1/mode/2up 
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ʁʽ ʽʵʷʶˌ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ˍʹˌ ˉˊ˖ˍˇʲʱʻ˃ʽʰˌ ʶˁˉʰʾʵʶˎˋʹˌ 
ʴʽʰ ˍʹ˄ ʰ˂˂ʰʴʺ ˍʹˌ ʵʽʱˊˁʶʽʰˌ ˍʹˌ ˃ʷˊʰˌ 

ɮ˂ʶ˅ʱ˄ʵˊʰ ʃʰˊʰˋˁʶˎˇˉˇˏ˂ˇˎ1, ɹ˖ʱ˄˄ʹˌ ʅˍʰˊʱˁʹˌ2, ɼˊˎˋˍʰ˂˂ʾʰ 
ʋʰ˂ˁʽʱ1 
1ʃʰʽʵʰʴ˖ʴʽˁˈ ʆ˃ʺ˃ʰ ɲʹ˃ˇˍʽˁʺ ̩ɳˁˉʰʾʵʶˎˋʹˌΣ ɳʻ˄ʽˁˈ ˁʰʽ ɼʰˉˇʵʽˋˍˊʽʰˁˈ 
ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɮʻʹ˄˗˄, 2ʆ˃ʺ˃ʰ ɳˁˉʰʾʵʶˎˋʹˌ ˁʰʽ ɮʴ˖ʴʺˌ ˍʹˌ ʃˊˇˋ˔ˇ˂ʽˁʺˌ ɶ˂ʽˁʾʰˌΣ 
ɳʻ˄ʽˁˈ ˁʰʽ ɼʰˉˇʵʽˋˍˊʽʰˁˈ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɮʻʹ˄˗˄ 

ʃʶˊʾ˂ʹ˕ʹ 

ɶ ˉʰˊˇˏˋʰ ʶˊʴʰˋʾʰ ʷ˔ʶʽ ˖ˌ ˋˍˈ˔ˇ ˍʹˌ ˍʹ ʵʽʶˊʶˏ˄ʹˋʹ ʰ˄ˍʽ˂ʺ˕ʶ˖˄ ˃ʰʻʹˍ˗˄ ɳ ̆ˁʰʽ ʅʆ˘ 
ʵʹ˃ˇˍʽˁˇˏ ʴʽʰ ˍʹ˄ ʰ˂˂ʰʴʺ ˍʹˌ ʵʽʱˊˁʶʽʰˌ ˍʹˌ ˃ʷˊʰˌ ˋʶ ʷ˄ʰ˄ ˍˈˉˇ ˋˍʹ˄ ˉˇˊʶʾʰ ˍˇˎ ʷˍˇˎˌ 
ʰ˂˂ʱ ˁʰʽ ˍʹ ˋˏʴˁˊʽˋʹ ʰˎˍʺˌ ˋʶ ˍˈˉˇˎˌ ˃ʶ ʵʽʰ˒ˇˊʶˍʽˁʱ ʴʶ˖ʴˊʰ˒ʽˁʱ ˉ˂ʱˍʹ ˍʹ˄ ʾʵʽʰ 
ʹ˃ʶˊˇ˃ʹ˄ʾʰΦ ɶ ʷˊʶˎ˄ʰ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˃ʶ ˋˎ˃ˉ˂ʺˊ˖ˋʹ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎ ʰˉˈ нмр 
˃ʰʻʹˍʷˌκˍˊʽʶˌ ɳ ̆ˁʰʽ ʅʆ˘ ̱ɦ ˅ʹˌ п ɲʹ˃ˇˍʽˁ˗˄ ʅ˔ˇ˂ʶʾ˖˄ ˍʹˌ ɮʻʺ˄ʰˌΦ ɮˉˈ ˍʹ˄ ʷˊʶˎ˄ʰ 
ˉˊˇʷˁˎ˕ʶ ˈˍʽ ˇʽ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ʰύ ʵʶ ˄ˋˎˋ˔ʶˍʾʸˇˎ˄ ˍˇ ˒ʰʽ˄ˈ˃ʶ˄ˇ ˇˏˍʶ ˃ʶ ˍʹ˄ ˁ˂ʾˋʹ ˍˇˎ 
ʱ˅ˇ˄ʰ ˍʹˌ ɱʹˌ ˇˏˍʶ ˃ʶ ˍʽˌ ˁʽ˄ʺˋʶʽˌ ˍʹˌ ʲύ ˍˇ h̄ ˇʵʾʵˇˎ˄ ˁˎˊʾ˖ˌ ˋˍʽˌ ˁʰʽˊʽˁʷˌ ˋˎ˄ʻʺˁʶˌ 
όˎ˕ʹ˂ˈˍʶˊʹ ʻʶˊ˃ˇˁˊʰˋʾʰ ˋˎ˄ʶˉʱʴʶˍʰʽ ˃ʶʴʰ˂ˏˍʶˊʹ ʵʽʱˊˁʶʽʰ ˃ʷˊʰˌύ ˁʰʽ ˋˍˇ˄ ʰ˄ʻˊ˗ˉʽ˄ˇ 
ˉʰˊʱʴˇ˄ˍʰ όʰ˂˂ʰʴʺ ˗ˊʰˌΣ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ʸ˗˄ʶˌ ˗ˊʰˌύΦ 

ɽʷ˅ʶʽˌ ˁ˂ʶʽʵʽʱΥ ʵʽʵʰˁˍʽˁʺ ˍʹˌ ʰˋˍˊˇ˄ˇ˃ʾʰˌΣ ʰ˂˂ʰʴʺ ˋˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ˃ʷˊʰˌΣ ʶ˄ʰ˂˂ʰˁˍʽˁʷˌ 
ʽʵʷʶˌ 
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Abstract 

The present study focuses on the exploration of the alternative ideas of elementary school 
students (Year 5 & 6) regarding the change of the length of a day in one place over a year 
and in places on different latitude on the same date. The research was carried out using a 
questionnaire completed by 215 students in Grade 5 and Grade 6 at four elementary schools 
in Athens. The research showed that the students a) do not correlate the phenomenon 
either with the inclination of the Earth's axis or with its movements b) attribute it mainly to 
the weather conditions (higher temperature means longer day duration) and to the human 
factor (time change, different time zones). 

Keywords: astronomy education, day length change, alternative ideas 



ʃʄɮɼʆɹɼɮ мнˇˎ ʅʇɿɳɲʄɹʁʇ ɳɿɳʊɳʆ   ʃʄʁʊʁʄɹɼɳʅ ɮɿɮɼʁɹɿʍʅɳɹʅ 

134 
 

 

ɳʽˋʰʴ˖ʴʺ 

ʁʽ ʲʰˋʽˁʷˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˍˇˎ ʰ˄ʻˊ˗ˉˇˎ ˁʰʻˇˊʾʸˇ˄ˍʰʽ ˋʶ ˁʰʻʹ˃ʶˊʽ˄ʺ ʲʱˋʹ ʰˉˈ 
ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ˃ʷˊʰˌ ˁʰʽ ˍʹˌ ˄ˏ˔ˍʰˌΦ ɶ ʵʽʱˊˁʶʽʰ ˍʹˌ ˃ʷˊʰˌ ˁʰʽ ˍʹˌ ˄ˏ˔ˍʰˌ 
ʵʽʰ˒ˇˊˇˉˇʽʶʾˍʰʽ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍʹ˄ ʶˉˇ˔ʺ ˁʰʽ ˍˇ ʴʶ˖ʴˊʰ˒ʽˁˈ ˉ˂ʱˍˇˌΦ ɳ˄ˍˇ˄ˈˍʶˊʹ 
ʵʽʰ˒ˇˊʱ ˋˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ˃ʷˊʰˌ ʷ˔ˇˎ˄Σ ʰ˄ʱ˂ˇʴʰ ˍʹ˄ ʶˉˇ˔ʺΣ ˇʽ ˍˈˉˇʽ ˉˇˎ 
ʲˊʾˋˁˇ˄ˍʰʽ ˋʶ ˃ʶʴʱ˂ʰ ʴʶ˖ʴˊʰ˒ʽˁʱ ˉ˂ʱˍʹ. ɶ ʰ˂˂ʰʴʺ ˋˍʹ ʵʽʱˊˁʶʽʰ ʰˎˍʺ ˇ˒ʶʾ˂ʶˍʰʽ 
ˋˍʹ˄ ˁ˂ʾˋʹ ˍˇˎ ˄ˇʹˍˇˏ ʱ˅ˇ˄ʰ ˍʹˌ ɱʹˌΣ ˋˍʹ˄ ʽʵʽˇˉʶˊʽˋˍˊˇ˒ʺ ˍʹˌ ˁʰʽ ˍʹ˄ ˉʶˊʽ˒ˇˊʱ 
ˍʹˌ ʴˏˊ˖ ʰˉˈ ˍˇ˄ ɷ˂ʽˇ όʋʰ˂ˁʽʱΣ 2006). 

ɶ ʵʽʵʰˋˁʰ˂ʾʰ ˍ˖˄ ʶ˄˄ˇʽ˗˄ ˍʹˌ ʰˋˍˊˇ˄ˇ˃ʾʰˌ ˁʽ˄ʶʾ ʰˉˈ ˍʹ ˃ʾʰ ˍˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ 
ˍ˖˄  ˃ʰʻʹˍ˗˄κˍˊʽ˗˄Σ ʰ˒ˇˏ ʰˉˇˍʶ˂ˇˏ˄ ʰ˄ʰˉˈˋˉʰˋˍˇ ˁˇ˃˃ʱˍʽ ˍʹˌ ˁʰʻʹ˃ʶˊʽ˄ʺˌ ˍˇˎˌ 
ʶ˃ˉʶʽˊʾʰˌ, ʵʽʰ˃ʷˋˇˎ ˍʹˌ ˇˉˇʾʰˌ ˉˊˇˋˉʰʻˇˏ˄ ˄ʰ ʶ˅ʹʴʺˋˇˎ˄ ˍˇ˄ ˁˈˋ˃ˇ ʴˏˊ˖ ˍˇˎˌ 
ˁʰʽ ˃ʱ˂ʽˋˍʰ ʰˉˈ ˃ʽˁˊʺ ʹ˂ʽˁʾʰ όtŜǊŎȅΣ мффуύΦ ʆh ˎˍˈ˔ˊˇ˄ʰ, ˈ˃˖ˌΣ ʷˊʶˎ˄ʶˌ ʷ˔ˇˎ˄ 
ʵʶʾ˅ʶʽ ˈˍʽ ˉʰˊˇˎˋʽʱʸʶʽ ʽʵʽʰʾˍʶˊʹ ʵˎˋˁˇ˂ʾʰ ʵʽˈˍʽ ˇʽ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ʴʽʰ ʵʽʱ˒ˇˊˇˎˌ 
˂ˈʴˇˎˌ ʷ˔ˇˎ˄ ˇʽˁˇʵˇ˃ʺˋʶʽ ʶ˄ʰ˂˂ʰˁˍʽˁʷˌ ʰ˄ˍʽ˂ʺ˕ʶʽˌ ʴʽʰ ˍʰ ˇˎˊʱ˄ʽʰ ˒ʰʽ˄ˈ˃ʶ˄ʰ 
(ɼˇˎ˂ʰʿʵʺˌΣ 2002ɢ ʋʰ˂ˁʽʱΣ нллсɢ Salierno et alΦΣ нлму˜ Vosniadou, 1991). 
ʇˉˇˋˍʹˊʾʸʶˍʰʽ, ˂ˇʽˉˈ˄,  ˈˍʽ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˇʽ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ˄ʰ ˁʰˍʰ˄ˇʺˋˇˎ˄ ˋˏ˄ʻʶˍʰ 
˒ʰʽ˄ˈ˃ʶ˄ʰ ˈˉ˖ˌ ʰˎˍˈΣ ˉˊʷˉʶʽ ˄ʰ ʵʹ˃ʽˇˎˊʴʺˋˇˎ˄ ˍʰ ˁʰˍʱ˂˂ʹ˂ʰ ˄ˇʹˍʽˁʱ ˃ˇ˄ˍʷ˂ʰ 
ˉˇˎ ʶˊ˃ʹ˄ʶˏˇˎ˄ ˍʽˌ ˁʽ˄ʺˋʶʽˌ ˍʹˌ ɱʹˌ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍˇ˄ ɷ˂ʽˇ όʋʰ˂ˁʽʱΣ 2006).  

ɮˉˈ ˍʹ ˃ʶ˂ʷˍʹ ˍʹˌ ˋ˔ʶˍʽˁʺˌ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰˌ ˉˊˇˁˏˉˍʶʽ ˈˍʽ ʵʶ˄ ˎˉʱˊ˔ˇˎ˄ 
ʷˊʶˎ˄ʶˌ ˉˇˎ ʶ˅ʶˍʱʸˇˎ˄ ˇ˂ˇˁ˂ʹˊ˖˃ʷ˄ʰκʰˎˍˈ˄ˇ˃ʰ ˍʽˌ ʽʵʷʶˌ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄  ʴʽʰ ˍˇ ʶ˄ 
˂ˈʴ˖ ˒ʰʽ˄ˈ˃ʶ˄ˇΦ ʅʶ ʶ˂ʱ˔ʽˋˍʶˌ ˉʶˊʽˉˍ˗ˋʶʽˌ ʰˉʰ˄ˍ˗˄ˍʰʽ ʰˉˇˋˉʰˋ˃ʰˍʽˁʱ ˋ˔ʶˍʽˁʱ 
ʶˊ˖ˍʺ˃ʰˍʰ ˋʶ ʷˊʶˎ˄ʶˌ ʴʽʰ ˍʽˌ ʽʵʷʶˌ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ʱ˂˂˖˄ ˒ʰʽ˄ˇ˃ʷ˄˖˄Φ ɮˉˈ ʰˎˍʷˌ 
ˉˊˇˁˏˉˍˇˎ˄ ˇʽ ˉʰˊʰˁʱˍ˖ h ˄ˍʽ˂ʺ˕ʶʽˌΥ 

¶ ˍˇ ɼʰ˂ˇˁʰʾˊʽ ʹ ˃ʷˊʰ ʵʽʰˊˁʶʾ ˉʶˊʽˋˋˈˍʶˊˇΣ ʵʽˈˍʽ ʹ ɱʹ ʲˊʾˋˁʶˍʰʽ ˉʽˇ ˁˇ˄ˍʱ ˋˍˇ˄ 
ɷ˂ʽˇ ˁʰʽ ʵʷ˔ʶˍʰʽ ˉʶˊʽˋˋˈˍʶˊˇ ˒˖ˌ (Radinsky et al., 2010) 

¶ ʹ ɱʹ ʴˎˊʾʸʶʽ ˉʽˇ ʰˊʴʱ ˍˇ ˁʰ˂ˇˁʰʾˊʽ (Radinsky et al., 2010) 

¶ ʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ˃ʷˊʰˌ ʶ˅ʰˊˍʱˍʰʽ ʰˉˈ ˍʽˌ ˁʰʽˊʽˁʷˌ ˋˎ˄ʻʺˁʶˌ ό¢ǊǳƳǇŜǊΣ нллсύΦ 
ʅˍʹ˄ ˉʰˊˇˏˋʰ ʷˊʶˎ˄ʰ ʵʽʶˊʶˎ˄˗˄ˍʰʽ ˇʽ ʽʵʷʶˌ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ʰˉˇˁ˂ʶʽˋˍʽˁʱ 

ʴʽʰ ˍʹ˄ ʰ˂˂ʰʴʺ ˍʹˌ ʵʽʱˊˁʶʽʰˌ ˍʹˌ ˃ʷˊʰˌ ˁʰˍʱ ˍʹ˄ ˉʱˊˇʵˇ ˍ˖˄ ʶˉˇ˔˗˄ ˋˍˇ˄ ʾʵʽˇ 
ˍˈˉˇ ʰ˂˂ʱ ˁʰʽ ˋʶ ʵʽʰ˒ˇˊʶˍʽˁʱ ʴʶ˖ʴˊʰ˒ʽˁʱ ˉ˂ʱˍʹ ˋˍˇ ʾʵʽˇ ʹ˃ʽˋ˒ʰʾˊʽˇ ˍʹ˄ ʾʵʽʰ 
ʹ˃ʶˊˇ˃ʹ˄ʾʰ. 

ʆˇ ʶˊʶˎ˄ʹˍʽˁˈ ʶˊ˗ˍʹ˃ʰ ˍʹˌ ˉʰˊˇˏˋʰˌ ʷˊʶˎ˄ʰˌ ʵʽʰ˃ˇˊ˒˗˄ʶˍʰʽ ˖ˌ ʶ˅ʺˌ: 
ζʃˇʽʶˌ ʶʾ˄ʰʽ ˇʽ ʽʵʷʶˌ ˃ʰʻʹˍ˗˄κˍˊʽ˗ ˄ɳ-̆ʅʆ ̆ʵʹ˃ˇˍʽˁˇˏ ʴʽʰ ʰύ ˍʹ˄ ʰ˂˂ʰʴʺ ˋˍʹ 
ʵʽʱˊˁʶʽʰ ˍʹˌ ˃ʷˊʰˌ ˋˍˇ˄ ʾʵʽˇ ˍˈˉˇ ˋˍʹ˄ ˉˇˊʶʾʰ ˍˇˎ ʷˍˇˎˌΣ ʲύ ˍ ́ʵʽʰ˒ˇˊʱ ˋˍʹ 
ʵʽʱˊˁʶʽʰ  ˍʹˌ ˃ʷˊʰˌ ˋʶ ˍˈˉˇˎˌ ˃ʶ ʵʽʰ˒ˇˊʶˍʽˁˈ ʴʶ˖ʴˊʰ˒ʽˁˈ ˉ˂ʱˍˇˌ ˍʹ˄ ʾʵʽʰ 
ʹ˃ʶˊˇ˃ʹ˄ʾʰΤη 

ɾʶʻˇʵˇ˂ˇʴʾʰ 

ʅˍʹ˄ ʷˊʶˎ˄ʰ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ млс  ˃ʰʻʹˍʷˌκˍˊʽʶˌ ɳ˘ ˁʰʽ млф ˃ʰʻʹˍʷˌκˍˊʽʶˌ ʅʆ̆ ̱ɦ ˅ʹˌ 
ʰˉˈ п ʵʹ˃ˇˍʽˁʱ ˋ˔ˇ˂ʶʾʰ ˍʹˌ ɮˍˍʽˁʺˌΣ ˋˍʰ ˇˉˇʾʰ ˎˉʺˊ˔ʶ ˉˊˈˋʲʰˋʹ όʲˇ˂ʽˁʺ 
ʵʶʽʴ˃ʰˍˇ˂ʹ˕ʾʰύΦ ɰʰˋʽˁˈ ʶˊʶˎ˄ʹˍʽˁˈ ʶˊʴʰ˂ʶʾˇ ʺˍʰ˄ ʴˊʰˉˍˈ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ˉˇˎ 
ʰˉˇˍʶ˂ˇˏ˄ˍʰ˄ ʰˉˈ т ˁ˂ʶʽˋˍʷˌ ˁʰʽ т ʰ˄ˇʽ˔ˍʷˌ ʶˊ˖ˍʺˋʶʽˌ ˁʰʽ ʰˉʶˎʻˏ˄ˇ˄ˍʰ˄ ʰˍˇ˃ʽˁʱ 
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ˋʶ ˁʱʻʶ ʷ˄ʰ˄κ˃ʾʰ ˃ʰʻʹˍʺκˍˊʽʰΦ ʁ ˔ˊˈ˄ˇˌ ˋˎ˃ˉ˂ʺˊ˖ˋʹˌ ˍˇˎ ʶ́ ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎ ʺˍʰ˄ 
пр ˂ʶˉˍʱΦ  

ʁ ˔ʰˊʰˁˍʺˊʰˌ ˍʹˌ ʷˊʶˎ˄ʰˌ ʰˎˍʺˌ ʶʾ˄ʰʽ ʵʽʶˊʶˎ˄ʹˍʽˁˈˌΦ ɴˍˋʽ, ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ 
ʰ˄ʰ˂ˎʻˇˏ˄ ˍʰ ʵʶʵˇ˃ʷ˄ʰ, ʷʴʽ˄ʶ ˔ˊʺˋʹ ˍˈˋˇ ˉˇˋˇˍʽˁ˗˄ ˈˋˇ ˁʰʽ ˉˇʽˇˍʽˁ˗˄ ˃ʶʻˈʵ˖˄ 
ʰ˄ʱ˂ˎˋʹˌ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ό9ǊƛŎƪǎƻƴ, 1998). ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ʴʽʰ ˍʽˌ ʶˊ˖ˍʺˋʶʽˌ ʰ˄ˇʽ˔ˍˇˏ 
ˍˏˉˇˎ ˋʁ  ˁʱʻʶ ˁʰˍʹʴˇˊʾʰ ʰˉʰ˄ˍʺˋʶ˖˄ ʶˉʽ˂ʷ˔ˍʹˁʰ˄ ˂ʷ˅ʶʽˌ ʺ ˒ˊʱˋʶʽˌ ˁ˂ʶʽʵʽʱ, ˇʽ 
ˇˉˇʾʶˌ ˂ʶʽˍˇˏˊʴʹˋʰ˄ ˖ˌ ˍʰ ˃ʷˋʰ ʶˁʶʾ˄ʰ ˁ˖ʵʽˁˇˉˇʾʹˋʹˌ ʴʽʰ ˍʹ˄ ˁʰˍʱˍʰ˅ʹ ˃ʽʰˌ 
ʴˊʰˉˍʺˌ ʰˉʱ˄ˍʹˋʹˌ ˋʶ ˃ʾʰ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˁʰˍʹʴˇˊʾʰΦ ɳˉʽˉ˂ʷˇ˄Σ ˍˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍˇˎ 
ʶˁʱˋˍˇˍʶ ˋ˔ʺ˃ʰˍˇˌ ˉˇˎ ˉˊˇʰʽˊʶˍʽˁʱ ʸ˖ʴˊʱ˒ʽʸʶ ˇκʹ ˁʱʻʶ ˃ʰʻʹˍʺˌκˍˊʽʰ 
˂ʶʽˍˇˎˊʴˇˏˋʶ ˖ˌ ˃ʷˋˇ ʶˉʽʲʶʲʰʾ˖ˋʹˌ ʺ ˋˎ˃ˉ˂ʺˊ˖ˋʹˌ ˍ˖˄ ʴˊʰˉˍ˗˄ ʰˉʰ˄ˍʺˋʶ˖˄ 
ʶ˄ʽˋ˔ˏˇ˄ˍʰˌ ˍˇ ˄ɻ ʶʾˁˍʹ ʰ˅ʽˇˉʽˋˍʾʰˌ ˍʹˌ ʷˊʶˎ˄ʰˌΦ 

ɮˊ˔ʽˁʱ ʵʽʶˊʶˎ˄ʺʻʹˁʶ ʹ ˋ˔ʷˋʹ ʵʽʱˊˁʶʽʰˌ ˃ʷˊʰˌ-˄ˏ˔ˍʰˌ ˁʰˍʱ ˍʹ˄ ʹ˃ʶˊˇ˃ʹ˄ʾʰ 
ˋˎ˃ˉ˂ʺˊ˖ˋʹˌ ˍˇˎ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ Φ 
ɮˁˇ˂ˇˏʻʹˋʰ˄ ʶˊ˖ˍʺ˃ʰˍʰ ʴʽʰ ˍʹ˄ ʰ˂˂ʰʴʺ ˋˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ˃ʷˊʰˌ ˋˍʹ˄ ˉˇˊʶʾʰ ˍˇˎ 
ʷˍˇˎˌ ˋˍʹ˄ ʾʵʽʰ ˉʶˊʽˇ˔ʺΦ ʆʷ˂ˇˌΣ ˇʽ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ʶˊ˖ˍʺʻʹˁʰ˄ ʴʽʰ ˍʹ ʵʽʰ˒ˇˊʱ ˋˍʹ 
ʵʽʱˊˁʶʽʰ ˍʹˌ ˃ʷˊʰˌ ʰ˄ʱ˃ʶˋʰ ˋʶ ˍˈˉˇˎˌ ˃ʶ ʵʽʰ˒ˇˊʶˍʽˁˈ ʴʶ˖ʴˊʰ˒ʽˁˈ ˉ˂ʱˍˇˌ ˍʹ˄ 
ʾʵʽʰ ʹ˃ʶˊˇ˃ʹ˄ʾʰΦ 

ʁʽ ʲʰˋʽˁˇʾ ʱ˅ˇ˄ʶˌ ʶˊ˖ˍʹ˃ʱˍ˖˄ ʺˍʰ˄ ˇʽ ʰˁˈ˂ˇˎʻˇʽΥ  
1. «ʅʺ˃ʶˊʰ ̄ ˇʽʰ ʶʾ˄ʰʽ ʹ ˋ˔ʷˋʹ ˃ʷˊʰˌ ˁʰʽ ˄ˏ˔ˍʰˌΤ»,  
2. «ɶ ˃ʷˊʰ ʰˏˊʽˇ ʻʰ ʶʾ˄ʰʽ ˃ʶʴʰ˂ˏˍʶˊʹΣ ˃ʽˁˊˈˍʶˊʹ ʺ ʾˋʹ ˃ʶκʰˉˈ ˍʹ 

ˋʹ˃ʶˊʽ˄ʺΤ»,  
3. «ʅʶ о ˃ʺ˄ʶˌ ʹ ˃ʷˊʰ ʻʰ ʶʾ˄ʰʽ ˃ʶʴʰ˂ˏˍʶˊʹΣ ˃ʽˁ́̍ ˍʶˊʹ ʺ ʾˋʹ ˃ʶκʰˉˈ ˍʹ 

ˋʹ˃ʶˊʽ˄ʺΤη,  
4. «ʅʶ с ˃ʺ˄ʶˌ ʹ ˃ʷˊʰ ʻʰ ʶʾ˄ʰʽ ˃ʶʴʰ˂ˏˍʶˊʹΣ ˃ʽˁ́̍ ˍʶˊʹ ʺ ʾˋʹ ˃ʶκʰˉˈ ˍʹ 

ˋʹ˃ʶˊʽ˄ʺΤη, 
5. «ɶ ˃ʷˊʰ ˋʺ˃ʶˊʰ ˋˍʹ ɸʶˋˋʰ˂ˇ˄ʾˁʹ ʶʾ˄ʰʽ ʾˋʹΣ ˃ʶʴʰ˂ˏˍʶˊʹ ʺ ˃ʽˁˊˈˍʶˊʹ 

ʰˉˈκ˃ʶ ˍʹ ˃ʷˊʰ ˋˍʹ˄ ɮʻʺ˄ʰΤη,  
6. ζɶ ˃ʷˊʰ ˋʺ˃ʶˊʰ ˋˍˇ ɳ˂ˋʾ˄ˁʽ ʶʾ˄ʰʽ ʾˋʹΣ ˃ʶʴʰ˂ˏˍʶˊʹ ʺ ˃ʽˁˊˈˍʶˊʹ ʰˉˈκ˃ʶ ˍʹ 

˃ʷˊʰ ˋˍʹ˄ ɮʻʺ˄ʰΤη. 
ɱʽʰ ˁʱʻʶ ʱ˅ˇ˄ʰ ʶˊ˖ˍʺ˃ʰˍˇˌ ˎˉʺˊ˔ʶ ˃ʽʰ ˁ˂ʶʽˋˍˇˏ ˁʰʽ ˃ʽʰ ʰ˄ˇʽ˔ˍˇˏ ˍˏˉˇˎ 

ʶˊ˗ˍʹˋʹΦ ɱʽʰ ˉʰˊʱʵʶʽʴ˃ʰΣ ˋˍʹ˄ ʶˊ˗ˍʹˋʹ ζʅʺ˃ʶˊʰ ˉˇʽʰ ʶʾ˄ʰʽ ʹ ˋ˔ʷˋʹ ˃ʷˊʰˌ ˁʰʽ 
˄ˏ˔ˍʰˌΤη ˇʽ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ʷˉˊʶˉʶ ˄ʰ ˋˎ˃˒˖˄ʺˋˇˎ˄ ʺ ˄ʰ ʵʽʰ˒˖˄ʺˋˇˎ˄ ˃ʶ ˍʽˌ 
ˉˊˇˍʱˋʶʽˌ ˉˇˎ ʰˁˇ˂ˇˎʻˇˏˋʰ˄: «ʅʺ˃ʶˊʰ  ʹ ˃ʷˊʰ ʶʾ˄ʰʽ ˃ʶʴʰ˂ˏˍʶˊʹ όʵʽʰˊˁʶʾ 
ˉʶˊʽˋˋˈˍʶˊˇύ ʰˉˈ ˍʹ ˄ˏ˔ˍʰ», «ʅʺ˃ʶˊʰ ʹ ˃ʷˊʰ ʶʾ˄ʰʽ ˃ʽˁˊˈˍʶˊʹ όʵʽʰˊˁʶʾ ˂ʽʴˈˍʶˊˇύ 
ʰˉˈ ˍʹ ˄ˏ˔ˍʰ», «ʅʺ˃ʶˊʰ ʹ ˃ʷˊʰ ʶʾ˄ʰʽ ʾˋʹ όʵʽʰˊˁʶʾ ˍˇ ʾʵʽˇύ ˃ʶ ˍʹ ˄ˏ˔ˍʰηΣ ʶ˄˗ ˋˍʹ 
ˋˎ˄ʷ˔ʶʽʰ ʷˉˊʶˉʶ ˄ʰ ʰʽˍʽˇ˂ˇʴʺˋˇˎ˄ ˍʹ˄ ʱˉˇ˕ʺ ˍˇˎˌ ʴˊʰˉˍ˗ˌ ʺκˁʰʽ ˃ʶ ˍˇ ʰ˄ʱ˂ˇʴˇ 
ˋˁʾˍˋˇΦ ʁ˃ˇʾ˖ˌΣ ˋˍʹ˄ ʶˊ˗ˍʹˋʹ «ɶ ˃ʷˊʰ ˋʺ˃ʶˊʰ ˋˍʹ ɸʶˋˋʰ˂ˇ˄ʾˁʹ ʶʾ˄ʰʽ ʾˋʹΣ 
˃ʶʴʰ˂ˏˍʶˊʹ ʺ ˃ʽˁˊˈˍʶˊʹ ʰˉˈκ˃ʶ ˍʹ ˃ʷˊʰ ˋˍʹ˄ ɮʻʺ˄ʰΤη ˇʽ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ʷˉˊʶˉʶ ˄ʰ 
ˋˎ˃˒˖˄ʺˋˇˎ˄ ʺ ˄ʰ ʵʽʰ˒˖˄ʺˋˇˎ˄ ˃ʶ ˍʽˌ ʰˁˈ˂ˇˎʻʶˌ ˉˊˇˍʱˋʶʽˌ: «ɶ ˃ʷˊʰ ˋʺ˃ʶˊʰ 
ˋˍʹ ɸʶˋˋʰ˂ˇ˄ʾˁʹ ʶʾ˄ʰʽ ʾˋʹ όʵʽʰˊˁʶʾ ˍˇ ʾʵʽˇύ ˃ʶ ˍʹ ˃ʷˊʰ ˋˍʹ˄ ɮʻʺ˄ʰ όʁ ʺ˂ʽˇˌ ˋˍʹ 
ɸʶˋˋʰ˂ˇ˄ʾˁʹ ʰ˄ʷˍʶʽ˂ʶ ʰˁˊʽʲ˗ˌ ˍʹ˄ ʾʵʽʰ ˗ˊʰ ˃ʶ ˍʹ˄ ɮʻʺ˄ʰ ˁʰʽ ʻʰ ʵˏˋʶʽ ʰˁˊʽʲ˗ˌ 
ˍʹ˄ ʾʵʽʰ ˗ˊʰ ˃ʶ ˍʹ˄ ɮʻʺ˄ʰύ», «ɶ ˃ʷˊʰ ˋʺ˃ʶˊʰ ˋˍʹ ɸʶˋˋʰ˂ˇ˄ʾˁʹ ʶʾ˄ʰʽ ˃ʶʴʰ˂ˏˍʶˊʹ 
όʵʽʰˊˁʶʾ ˉʶˊʽˋˋˈˍʶˊˇύ ʰˉˈ ˍʹ ˃ʷˊʰ ˋˍʹ˄ ɮʻʺ˄ʰ όʁ ɷ˂ʽˇˌ ˋˍʹ ɸʶˋˋʰ˂ˇ˄ʾˁʹ ʰ˄ʷˍʶʽ˂ʶ 
˄˖ˊʾˍʶˊʰ ʰˉˈ ˍʹ˄ ɮʻʺ˄ʰ ˁʰʽ ʻʰ ʵˏˋʶʽ ˉʽˇ ʰˊʴʱ ʰˉˈ ˍʹ˄ ɮʻʺ˄ʰύ», «ɶ ˃ʷˊʰ ˋʺ˃ʶˊʰ 
ˋˍʹ ɸʶˋˋʰ˂ˇ˄ʾˁʹ ʶʾ˄ʰʽ ˃ʽˁˊˈˍʶˊʹ όʵʽʰˊˁʶʾ ˂ʽʴˈˍʶˊˇύ ʰˉˈ ˍʹ ˃ʷˊʰ ˋˍʹ˄ ɮʻʺ˄ʰ όʁ 
ɷ˂ʽˇˌ ˋˍʹ ɸʶˋˋʰ˂ˇ˄ʾˁʹ ʰ˄ʷˍʶʽ˂ʶ ˉʽˇ ʰˊʴʱ ʰˉˈ ˍʹ˄ ɮʻʺ˄ʰ ˁʰʽ ʻʰ ʵˏˋʶʽ ˉʽˇ ˄˖ˊʾˌ 
ʰˉˈ ˍʹ˄ ɮʻʺ˄ʰύη ˁʰʽ ˋˍʹ ˋˎ˄ʷ˔ʶʽʰ ʷˉˊʶˉʶ ˄ʰ ʰʽˍʽˇ˂ˇʴʺˋˇˎ˄ ˍʹ˄ ʱˉˇ˕ʺ ˍˇˎˌ 
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ʴˊʰˉˍ˗ˌ ʺκˁʰʽ ˃ʶ ˍˇ ʰ˄ʱ˂ˇʴˇ ˋˁʾˍˋˇΦ ʆˇ ˃ˇˍʾʲˇ ʰˎˍˈ ʰˁˇ˂ˇˎʻʺʻʹˁʶ ˁʰʽ ˋˍʽˌ 
ˎˉˈ˂ˇʽˉʶˌ ʶˊ˖ˍʺˋʶʽˌ ˍˇˎ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎΦ 

ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ 

ɲʽʱˊˁʶʽʰ ˃ʷˊʰˌ ˋˍˇ˄ ʾʵʽˇ ˍˈˉˇ ˋˍʹ˄ ˉˇˊʶʾʰ ˍˇˎ ʷˍˇˎˌ 
ʅˍʽˌ п ˉˊ˗ˍʶˌ ʶˊ˖ˍʺˋʶʽˌ ˍˇˎ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎΣ ʵʽʶˊʶˎ˄ʺʻʹˁʶ ʹ ˋ˔ʷˋʹ ʵʽʱˊˁʶʽʰˌ 
˃ʷˊʰˌ-˄ˏ˔ˍʰˌ ˁʰˍʱ ˍʹ˄ ʹ˃ʶˊˇ˃ʹ˄ʾʰ ˋˎ˃ˉ˂ʺˊ˖ˋʹˌ ˍˇˎ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎ ˋˍʹ˄ 
ˉʶˊʽˇ˔ʺ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ˁʰʻ˗ˌ ˁʰʽ ʹ ʰ˂˂ʰʴʺ ˋˍʹ ʵʽʱˊˁʶʽʰˌ ˍʹˌ ˃ʷˊʰˌΣ ˃ʾʰ 
˃ʷˊʰΣ ˍˊʶʽˌ ˁʰʽ ʷ˅ʽ ˃ʺ˄ʶˌ ˃ʶˍʱ ˍʹ˄ ʹ˃ʶˊˇ˃ʹ˄ʾʰ ˋˎ˃ˉ˂ʺˊ˖ˋʹˌ ˋˍʹ˄ ʾʵʽʰ ˉʶˊʽˇ˔ʺΦ 
ɮˉˈ ˍʹ ˋ˔ʶˍʽˁʺ ʰ˄ʱ˂ˎˋʹ ˉˊˇʷˁˎ˕ʶ ̍ ˍʽ: 

ʰύ ɮ́ ˁʶˍˇʾκʶˌ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ˎˉˇˋˍʺˊʽ˅ʰ˄ ˈˍʽ ˎˉʱˊ˔ˇˎ˄ ˔ˊˇ˄ʽˁʱ ʵʽʰˋˍʺ˃ʰˍʰ 
ˋˍʰ ˇˉˇʾʰ ʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ˃ʷˊʰˌ ʵʶ˄ ʰ˂˂ʱʸʶʽΣ ʰ˂˂ʱ ˃ʷ˄ʶʽ ˋˎ˄ʶ˔˗ˌ ʾˋʹ ˃ʶ ˍʹ ʵʽʱˊˁʶʽʰ 
ˍʹˌ ˄ˏ˔ˍʰˌ ό˔˖ˊʾˌ ˄ ʰ ʵ˗ˋˇˎ˄ ̄ ʶˊʰʽˍʷˊ˖ ʶ˅ʹʴʺˋʶʽˌύ (ɳʽˁˈ˄ʰ 1): 

 

ɳʽˁˈ˄ʰ м ɶ ʵʽʱˊˁʶʽʰ ˍʹˌ ˃ʷˊʰˌ ʶʾ˄ʰʽ ʾ ˋʹ ˃ʶ ʶˁʶʾ˄ʹ ˍʹˌ ˄ˏ˔ˍʰˌ 

ʆ̌  ˉˇˋˇˋˍˈ ʰˎˍˈ ʺˍʰ˄ ˋʰ˒˗ˌ ˃ʶʴʰ˂ˏˍʶˊˇ ˈˍʰ˄ ˍʰ ˔ˊˇ˄ʽˁʱ ʵʽʰˋˍʺ˃ʰˍʰ ˉˇˎ 
˃ʶˋˇ˂ʱʲʹˋʰ˄ ʺˍʰ˄ ˃ʽˁˊʱ όʃʾ˄ʰˁʰˌ мύΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰ ˇʽ ˃ʰʻʹˍʷˌ ˋʶ ˉˇˋˇˋˍˈ по҈ 
ʻʶ˗ˊʹˋʰ˄ ˈˍʽ ʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ˃ʷˊʰˌ ʵʶ˄ ʰ˂˂ʱʸʶʽ ˃ʷˋʰ ˋʶ нп ˗ˊʶˌ: 

ζɲʶ ʻʰ ʷ˔ʶʽ ˉʶˊʱˋʶʽ ˉˇ˂ˏˌ ˔ˊˈ˄ˇˌ ʰˉˈ ˋʺ˃ʶˊʰ ˁ ʰʽ ʵʶ ʻʰ ʰ˂˂ʱ˅ʶʽ ˁʱˍʽΧ» 

ʶ˄˗ ˍˇ ˋ˔ʶˍʽˁˈ  ˉˇˋˇˋˍˈ ʰˎˍˈ ʷˉʶˋʶ ʴˏˊ˖ ˋˍˇ мр҈ ˈˍʰ˄  ˃ʶˋˇ˂ʱʲʹˋʰ˄ о ʺ с ˃ʺ˄ʶˌΦ 
 

ʇˉʱˊ˔ʶʽ ʰ˂˂ʰʴʺ ˋˍʹ 
ʵʽʱˊˁʶʽʰ ˍʹˌ ˃ʷˊʰˌΤ 

ɿʰʽ ʂ˔ʽ 
ɲʶ˄ ˅ʷˊ˖ ς 
ɲʶ˄ 
ʰˉʰ˄ˍ˗ 

ɮˋˎ˄ʶˉʶʾˌ 
ʰˉʰ˄ˍʺˋʶʽˌ 

ɿ % ɿ % ɿ % ɿ % 

ɾʶˍʱ ʰˉˈ ˃ʾʰ  ˃ʷˊʰ 67 32% 93 43% 3 1% 52 24% 

ɾʶˍʱ ʰˉˈ о ˃ ʺ˄ʶˌ 124 58% 32 15% 3 1% 56 26% 

ɾʶˍʱ ʰˉˈ с ˃ʺ˄ʶˌ 111 52% 36 17% 7 3% 61 28% 

ʃʾ˄ʰˁʰˌ 1 ʇˉʱˊ˔ʶʽ ʰ˂˂ʰʴʺ ˋˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ˃ʷˊʰˌΤ 

ɮ˅ʽˇˋʹ˃ʶʾ˖ˍˇ ʺˍʰ˄ ˈ˃˖ˌ ˁʰʽ ˍ̌  ̄ˇˋˇˋˍˈ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ όʴˏˊ˖ ˋˍˇ 
25%ύ ˇʽ ˇˉˇʾˇʽ ʵʶ˄ ʶʾ˔ʰ˄ ˋˎ˄ʷˉʶʽʰ ˋˍʹ˄ ʰˉʱ˄ˍʹˋʺ ˍˇˎˌΦ ɱʽʰ ˉʰˊʱʵʶʽʴ˃ʰ, ˇʽ 
˃ʰʻʹˍʷˌκˍˊʽʶˌ ˋˎ˔˄ʱ ʶˉʷ˂ʶʴʰ˄ ˋˍʽˌ ˁ˂ʶʽˋˍʷˌ ʶˊ˖ˍʺˋʶʽˌ ʵˏˇ ʰ˄ˍʽˁˊˇˎˈ˃ʶ˄ʶˌ ˃ʶˍʰ˅ˏ 
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ˍˇˎˌ ʰˉʰ˄ˍʺˋʶʽˌ όˉΦ˔ ˈˍʽ ˃ʶˍʱ ʰˉˈ о ˃ʺ˄ʶˌ ζʹ ˃ʷˊʰ ˃ʶʴʰ˂˗˄ʶʽη ˁʰʽ ζʹ ˄ˏ˔ˍʰ 
˃ʶʴʰ˂˗˄ʶʽη ʺ ˍˇ ʰ˄ʱˉˇʵˇΣ ˁʱˍʽ ˉˇˎ ʵʶ˄ ʷ˔ʶʽ ˂ˇʴʽˁʺ ˁʰʽ ˋˎ˄ʷˉʶʽʰύ. ɾˉˇˊˇˏ˃ʶ 
˂ˇʽˉˈ˄ ˄ʰ ˎˉˇʻʷˋˇˎ˃ʶ ˈˍʽ ʰˎˍˇʾ ˇʽ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ʵʶ˄ ʷ˔ˇˎ˄ ˃ʽʰ ˅ʶˁʱʻʰˊʹ ʶʽˁˈ˄ʰ 
ʴʽʰ ˍʹ˄ ʰ˂˂ʰʴʺ ˍʹˌ ʵʽʱˊˁʶʽʰˌ ˍʹˌ ˃ʷˊʰˌ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ʶ˄ˈˌ ʷˍˇˎˌΦ 

ʲύ ɶ ˁˎˊʾʰˊ˔ʹ ʶˊ˃ʹ˄ʶʾʰ όˋʶ ˉˇˋˇˋˍˈ 50%ύ ʰ˄ʱ˃ʶˋʰ ˋˍˇˎˌ ˃ʰʻʹˍʷˌκˍˊʽʶˌ 
ˉˇˎ ʻʶ˖ˊˇˏˋʰ˄ ˈˍʽ ʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ˃ʷˊʰˌ ʰ˂˂ʱʸʶʽ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ʶ˄ˈˌ ʷˍˇˎˌΣ ʺˍʰ˄ 
ʶˁʶʾ˄ʹ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ˇˉˇʾʰ ʹ ˃ʶˍʰʲˇ˂ʺ ʰˎˍʺ ˇ˒ʶʾ˂ʶˍʰʽ ˋˍʽˌ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ʶˉˇ˔ʷˌ 
ˍˇˎ ˔ˊˈ˄ˇˎ όˍˇ ˁh ˂ˇˁʰʾˊʽ ʷ˔ˇˎ˃ʶ ˃ʶʴʱ˂ʹ ˃ʷˊʰΣ ʶ˄˗ ˍˇ˄ ˔ʶʽ˃˗˄ʰ ʷ˔ˇˎ˃ʶ ˃ʶʴʱ˂ʹ 
˄ˏ˔ˍʰύΣ ʵʾ˔˖ˌ ˄ʰ ˉʰˊʰˍʾʻʶ˄ˍʰʽ ˉʶˊʰʽˍʷˊ˖ ʶ˅ʹʴʺˋʶʽˌΦ ʅˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ʰˎˍʺ ˇʽ 
˃ʰʻ̱́ ʷˌκˍˊʽʶˌ ʰ˄ʰˉʰˊʱʴˇˎ˄ ˍʰ ˉʰˊʰˍʹˊʹˋʽʰˁʱ ˍˇˎˌ ʵʶʵˇ˃ʷ˄ʰ ˋʶ ˃ʽʰ ˍʰˎˍˇ˂ˇʴʽˁʺ 
ʲʱˋʹΥ 

ζɶ ˃ʷˊʰ ʰ˂˂ʱʸʶʽ ˅ʰ˄ʱ ˍˇ ɼʰ˂ˇˁʰʾˊʽΦ ʆ˗ˊʰ ʷ˔ˇˎ˃ʶ ɯ˄ˇʽ˅ʹ ʱˊʰ ʷ˔ˇˎ˃ʶ ʾˋʹ 
˃ʷˊʰ ˁʰʽ ˄ˏ˔ˍʰη 

ɴ˄ʰ ˃ʽˁˊˈˍʶˊˇ ˉˇˋˇˋˍˈ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ όмл҈ύ ʰˉʷʵ˖ˋʰ˄ ˍʹ˄ ˈˉˇʽʰ ʰˉˈˍˇ˃ʹ 
ʰ˂˂ʰʴʺ ˋʶ ʰ˄ʻˊ˗ˉʽ˄ʶˌ ˉʰˊʶ˃ʲʱˋʶʽˌ όˉΦ˔Φ ʰ˂˂ʰʴʺ ˍʹˌ ʸ˗˄ʹˌ ˗ˊʰˌ н ˒ˇˊʷˌ ˍˇ˄ 
˔ˊˈ˄ˇ):  

ζɱʽʰˍʾ ʹ ˗ˊʰ ʱ˂˂ʰ˅ʶ ˁʰʽ ʹ ˃ʷˊʰ ˃ʶʴʱ˂˖ˋʶ ˃ ʽʰ ˗ˊʰη 

ʆʷ˂ˇˌΣ ʰˊˁʶˍˇʾκʶˌ ˃ʰʻʹˍʷˌκˍˊʽʶˌ όо3҈ύΣ ʶ˄˗ ʵʽʰˉʾˋˍ˖ˋʰ˄ ˈˍʽ ʰ˂˂ʱʸʶʽ ʹ 
ʵʽʱˊˁʶʽʰ ˍʹˌ ˃ʷˊʰˌ ˃ʷˋʰ ˋˍˇ ʷˍˇˌΣ ʶʾˍʶ ʰˉʱ˄ˍʹˋʰ˄ ˈˍʽ ʵʶ˄ ˅ʷˊˇˎ˄ ˍˇ ʴʽʰˍʾ ʶʾˍʶ 
ʷʵ˖ˋʰ˄ ˃ʹ ˋˎ˄ʶˉʶʾˌκˇ˂ˇˁ˂ʹˊ˖˃ʷ˄ʶˌ ʶ˅ʹʴʺˋʶʽˌ όʃʾ˄ʰˁʰˌ нύΦ 

)ɹ ɲʁ ˄ ˎˉʺˊ˅ʶ ˁʰ˄ʷ˄ʰˌ ˋˎˋ˔ʶˍʽˋ˃ˈˌ ˍʹˌ ˃ʶˍʰʲˇ˂ʺˌ ˍˇˎ ˃ʺˁˇˎˌ ˍʹˌ ˃ʷˊʰˌ ˃ʶ 
ˁʽ˄ʺˋʶʽˌΣ ˋ˔ʶˍʽˁʷˌ ʻʷˋʶʽˌ ˁʰʽ ʽʵʽʰʾˍʶˊʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍˇˎ ɷ˂ʽˇˎ ˁʰʽ ˍʹˌ ɱʹˌ όˁ˂ʾˋʹ 
ɱʺʽ˄ˇˎ ˄ˇʹˍˇˏ ʱ˅ˇ˄ʰΣ ʽʵʽˇˉʶˊʽˋˍˊˇ˒ʺ ɱʹˌΣ ˉʶˊʽ˒ˇˊʱ ˍʹˌ ʴˏˊ˖ ʰˉˈ ˍˇ˄ ɷ˂ʽˇύΦ 

ɳˊ˃ʹ˄ʶʾʶˌ ʰ˂˂ʰʴʺˌ ʵʽʱˊˁʶʽʰˌ ˃ʷˊʰˌ 
˃ʷˋʰ ˋˍˇ ʷˍˇˌ 

ɿ 
% 

ɳˉˇ˔ʷˌ 107 50% 

ɮ˂˂ʰʴʺ ˗ˊʰˌ 22 10% 

ɾʷˊʰ Ґ ˄ˏ˔ˍʰ ˈ˂ˇ˄ ˍˇ˄ ˔ˊˈ˄ˇ 15 7% 

ɼʰ˃ʾʰ ʶ˅ʺʴʹˋʹ 60 28% 

ɮ̀ ˎ˄ʶˉʶʾˌ/ʰ˄ˇ˂ˇˁ˂ʺˊ˖ˍʶˌ ʰˉʰ˄ˍʺˋʶʽˌ 11 5% 

ʃʾ˄ʰˁʰˌн ɳˊ˃ʹ˄ʶʾʶˌ ʴʽʰ ˍʹ˄ ʰ˂˂ʰʴʺ ˍʹˌ ʵʽʱˊˁʶʽʰˌ ˍʹˌ ˃ʷˊʰˌ ˃ʷˋʰ ˋˍˇ ʷˍˇˌ 

ɲʽʱˊˁʶʽʰ ˃ʷˊʰˌ ˋʶ ˍˈˉˇˎˌ ˃ʶ ʵʽʰ˒ˇˊʶˍʽˁˈ ʴʶ˖ʴˊʰ˒ʽˁˈ ˉ˂ʱˍˇˌ 
ʅˍʽˌ н ʶˉˈ˃ʶ˄ʶˌ ʶˊ˖ˍʺˋʶʽˌ ˍʹˌ ʷˊʶˎ˄ʰˌ ʵʽʶˊʶˎ˄ʺʻʹˁʶ ʹ ˋ˔ʷˋʹ ʵʽʱˊˁʶʽʰˌ ˍʹˌ ˃ʷˊʰˌ 
ʰ˄ʱ˃ʶˋʰ ˋʶ ˍˈˉˇˎˌ ˃ʶ ˃ʽˁˊʺ ˁʰʽ ˃ʶʴʱ˂ʹ ʵʽʰ˒ˇˊʱ ʴʶ˖ʴˊʰ˒ʽˁˇˏ ˉ˂ʱˍˇˎˌ όɮʻʺ˄ʰ-
ɸʶˋˋʰ˂ˇ˄ʾˁʹ ˁʰʽ  ɮʻʺ˄ʰ-ɳ˂ˋʾ˄ˁʽΣ ʰ˄ˍʾˋˍˇʽ˔ʰύ. ɮˉˈ ˍʹ ˋ˔ʶˍʽˁʺ ʰ˄ʱ˂ˎˋʹ ˉˊˇʷˁˎ˕ʶ 
ˈˍʽΥ 

ʰύ ʆ̌  ˉˇˋˇˋˍˈ ˈˋ˖˄ ʰ˄ʰʴ˄˖ˊʾʸˇˎ˄ ʵʽʰ˒ˇˊʱ ˋˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ˃ʷˊʰˌ 
ʰ˄ʱ˃ʶˋʰ ˋʶ ʵˏˇ ˍˇˉˇʻʶˋʾʶˌ ʰˎ˅ʺʻʹˁʶΣ ˈˍʰ˄ ʰˎ˅ʺʻʹˁʶ ˁʰʽ ʹ ʵʽʰ˒ˇˊʱ ˋˍˇ 
ʴʶ˖ʴˊʰ˒ʽˁˈ ˍˇˎˌ ˉ˂ʱˍˇˌ όол҈Σ ɮʻʺ˄ʰ-ɸʶˋˋʰ˂ˇ˄ʾˁʹύ όрс҈ ɮʻʺ˄ʰ-ɳ˂ˋʾ˄ˁʽύ. 

ʲύ ʃʰˊʱ˂˂ʹ˂ʰ ˁʰʽ ˋʶ ʰˎˍʷˌ ˍʽˌ ʶˊ˖ˍʺˋʶʽˌ ʰˊˁʶˍˇʾ ˃ʰʻʹˍʷˌ (ʴˏˊ˖ ˋˍˇ мр҈) 
ʷʵ˖ˋʰ˄ ʰˉʰ˄ˍʺˋʶʽˌ ˔˖ˊʾˌ ˂ˇʴʽˁʺ ˁʰʽ ˋˎ˄ʷˉʶʽʰ (ˇʽ ʶˉʽ˂ˇʴʷˌ ˍˇˎˌ ˋˍʽˌ ˁ˂ʶʽˋˍʷˌ 
ʶˊ˖ˍʺˋʶʽˌ ʺˍʰ˄ ʰ˄ˍʽˁˊˇˎˈ˃ʶ˄ʶˌΥ ζɶ ˃ʷˊʰ ˋʺ˃ʶˊʰ ˋˍʹ ɸʶˋˋʰ˂ˇ˄ʾˁʹ ʶʾ˄ʰʽ 
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˃ʶʴʰ˂ˏˍʶˊʹ ʰˉˈ ˍʹ ˃ʷˊʰ ˋˍʹ˄ ɮʻʺ˄ʰη ˁʰʽ ζɶ ˃ʷˊʰ ˋʺ˃ʶˊʰ ˋˍʹ ɸʶˋˋʰ˂ˇ˄ʾˁʹ ʶʾ˄ʰʽ 
˃ʽˁˊˈˍʶˊʹ ʰˉˈ ˍʹ ˃ʷˊʰ ˋˍʹ˄ ɮʻʺ˄ʰη ) (ʃʾ ˄ʰˁʰˌ 3).  
 

ʇˉʱˊ˔ʶʽ ʵʽʰ˒ˇˊʱ ˋˍʹ 
ʵʽʱˊˁʶʽʰ ˍʹˌ ˃ʷˊʰˌ 
ʰ˄ʱ˃ʶˋʰ ˋʶΥ 

ɿʰʽ ʂ˔ʽ 
ɲʶ˄ ˅ʷˊ˖ ς 
ɲʶ˄ ʰˉʰ˄ˍ˗ 

ɮˋˎ˄ʶˉʶʾˌ 
ʰˉʰ˄ˍʺˋʶʽˌ 

ɿ % ɿ % ɿ % ɿ % 

ɮʻʺ˄ʰ-ɸʶˋκ˄ʾˁʹ 65 30% 116 54% 6 3% 28 13% 

ɮʻʺ˄ʰ-ɳ˂ˋʾ˄ˁʽ 120 56% 43 20% 16 7% 36 17% 

ʃʾ˄ʰˁʰˌ 3 ʇˉʱˊ˔ʶʽ ʵʽʰ˒ˇˊʱ ˋˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ˃ʷˊʰˌ ʰ˄ʱ˃ʶˋʰ ˋʶ ɮʻʺ˄ʰ-ɸʶˋκ˄ʾˁʹ ˁʰʽ ɮʻʺ˄ʰ-ɳ˂ˋʾ˄ˁʽΤ 

ʴύ ʁʽ ˋ˔ʶˍʽˁʷˌ ʶ˅ʹʴʺˋʶʽˌ όʃʾ˄ʰˁʰˌ пύ ʶ˄ʷˉ˂ʶ˅ʰ˄Υ 

¶ ˍʽˌ ˁʰʽˊʽˁʷˌ ˋˎ˄ʻʺˁʶˌ: 
ζɶ ɸʶˋˋʰ˂ˇ˄ʾˁʹ ʶʾ˄ʰʽ ˉʽˇ ʲˈˊʶʽʰ ˁʰʽ ˇ ˁʰʽˊˈˌ ˍʹˌ ʻʰ ʶʾ˄ʰʽ ˉʽˇ ˁˊˏˇˌΣ ʷˍˋʽ ˇ ɷ˂ʽˇˌ 
ʵˏʶʽ ˉʽˇ ˄˖ˊʾˌ ˁʰʽ ʰ˄ʰˍʷ˂˂ʶʽ ˉʽˇ ʰˊʴʱη 

 

ζʁʽ ʅˁʰ˄ʵʽ˄ʰʲʽˁʷˌ ˔˗ˊʶˌ ʵʶ˄ ʷ˔ˇˎ˄ ˉˇ˂ˏ ʺ˂ʽˇΣ ˁʱ˄ʶʽ ˁˊˏˇΣ ʲˊʷ˔ʶʽΣ ʴʽΩ ʰˎˍˈ ʹ ˃ʷˊʰ 
ʶʾ˄ʰʽ ˃ʽˁˊˈˍʶˊʹ ʶˁʶʾη 

¶ ˍʹ˄ ʰˉˈˋˍʰˋʹΥ 
ζɶ ʰˉˈˋˍʰˋʹ ʶʾ˄ʰʽ ˃ʶʴʱ˂ʹ ˁʰʽ ʷˍˋʽ ʹ ˃ʷˊʰ ʶʾ˄ʰʽ ˃ʶʴʰ˂ˏˍʶˊʹ ˋˍʹ˄ ɮʻʺ˄ʰ ʰˉˈ ˍˇ 
ɳ˂ˋʾ˄ˁʽη 

¶ ˍʹ ʵʽʰ˒ˇˊʱ ˋˍˇ ʴʶ˖ʴˊʰ˒ʽˁˈ ˉ˂ʱˍˇˌΥ 
ζɶ ˃ʷˊʰ ʶʾ˄ʰʽ ˃ʽˁˊˈˍʶˊʹ ˋˍˇ ɳ˂ˋʾ˄ˁʽΣ ʵʽˈˍʽ ʹ ʊʽ˂ʰ˄ʵʾʰ ʲˊʾˋˁʶˍʰʽ ʲˇˊʶʽˈˍʶˊʰη 

¶ ˍʹ˄ ˎˉˇˍʽʻʷ˃ʶ˄ʹ ʸ˗˄ʹ ˗ˊʰˌΥ 
ζɶ ɮʻʺ˄ʰ ˁʰʽ ʹ ɸʶˋˋʰ˂ˇ˄ʾˁʹ ʷ˔ˇˎ˄ ʾˋʹ ˃ʷˊʰΣ ʴʽʰˍʾ ʷ˔ˇˎ˄ ˍʹ˄ ʾʵʽʰ ˗ˊʰη 
 

ζɶ ɳ˂˂ʱʵʰ ˃ʶ ˍʹ ʊʽ˂ʰ˄ʵʾʰ ʷ˔ˇˎ˄ ʱ˂˂ʹ ˗ˊʰΦ ʅˍʹ ʊʽ˂ʰ˄ʵʾʰ ʻʰ ʲˊʰʵʽʱˋʶʽ ˉʽˇ 
ʰˊʴʱη. 

ʵύ ɮˊˁʶˍˇʾκʶˌ ˃ʰʻʹˍʷˌκˍˊʽʶˌ όпм҈ύΣ ʶʾˍʶ ʰ˄ʰʴ˄˗ˊʽʸʰ˄ ʶʾˍʶ ˈ˔ʽ ʵʽʰ˒ˇˊʱ ˋˍʹ 
ʵʽʱˊˁʶʽʰ ˍʹˌ ˃ʷˊʰˌ ˋˍʽˌ ˋ˔ʶˍʽˁʷˌ ˍˇˉˇʻʶˋʾʶˌΣ ʵʶ˄ ʷʵ˖ˋʰ˄ ˁʰ˃ʽʱ ʶ˅ʺʴʹˋʹ ʺ ʷʵ˖ˋʰ˄ 
˃ʹ ˋˎ˄ʶˉʶʾˌκ˃ʹ ˇ˂ˇˁ˂ʹˊ˖˃ʷ˄ʶˌ ʶ˅ʹʴʺˋʶʽˌΦ 

 

ɳˊ˃ʹ˄ʶʾʶˌ ʰ˂˂ʰʴʺˌ ʵʽʱˊˁʶʽʰˌ ˃ʷˊʰˌ ɿ % 

ɼʰʽˊʽˁʷˌ ˋˎ˄ʻʺˁʶˌ 19 9% 

ɮˉˈˋˍʰˋʹ 47 22% 

ɱʶ˖ʴˊʰ˒ʽˁˈ ˉ˂ʱˍˇˌ 37 17% 

ɵ˗˄ʹ ˗ˊʰˌ 24 11% 

ɼʰ˃ʾʰ ʶ˅ʺʴʹˋʹ 73 34% 

ɮ̀ ˎ˄ʶˉʶʾˌ/ʰ˄ˇ˂ˇˁ˂ʺˊ˖ˍʶˌ 
ʰˉʰ˄ˍʺˋʶʽˌ 

15 7% 

ʃʾ˄ʰˁʰˌп  ɳˊ˃ʹ˄ʶʾʶˌ ʴʽʰ ˍʹ˄ ʰ˂˂ʰʴʺ ˍʹˌ ʵʽʱˊˁʶʽʰˌ ˍʹˌ ˃ʷˊʰˌ 
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)ʁ ɼʰʽ ˋʶ ʰˎˍʺ˄ ˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ʵʶ˄ ˎˉʺˊ˅ʶ ˁʰ˄ʷ˄ʰˌ ˋˎˋ˔ʶˍʽˋ˃ˈˌ ˍʹˌ 
ʵʽʰ˒ˇˊʱˌ ˋˍˇ ˃ʺˁˇˌ ˍʹˌ ˃ʷˊʰˌ ˍ˖˄ ʵʽʰ˒ˇˊʶˍʽˁ˗˄ ˍˇˉˇʻʶˋʽ˗˄ ˃ʶ ˁʽ˄ʺˋʶʽˌΣ ˋ˔ʶˍʽˁʷˌ 
ʻʷˋʶʽˌ ˁʰʽ ʽʵʽʰʾˍʶˊʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍˇˎ ɷ˂ʽˇˎ ˁʰʽ ˍʹˌ ɱʹˌ. 

ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ 

ɰʰˋʽˁʺ ʶˉʽʵʾ˖˅ʹ ˍʹˌ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹˌ ʷ́ ʶˎ˄h ˌ ʺˍʰ˄ ʹ ʵʽʶˊʶˏ˄ʹˋʹ ˍ˖˄ ʽʵʶ˗˄ ˍ˖˄ 
˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ˋ˔ʶˍʽˁʱ ˃ʶ ˍˇ ˒ʰʽ˄ˈ˃ʶ˄ˇ ˍʹˌ ʰ˂˂ʰʴʺˌ ˍʹˌ ʵʽʱˊˁʶʽʰˌ ˍˇˎ ˒˖ˍʶʽ˄ˇˏ 
ˍ˃ʺ˃ʰˍˇˌ ˍʹˌ ʹ˃ʷˊʰˌ ˋʶ ʷ˄ʰ˄ ˍˈˉˇ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍˇˎ ʷˍˇˎˌ ʰ˂˂ʱ ˁʰʽ ˃ʶˍʰ˅ˏ 
ˉʶˊʽˇ˔˗˄ ʵʽʰ˒ˇˊʶˍʽˁˇˏ ʴʶ˖ʴˊʰ˒ʽˁˇˏ ˉ˂ʱˍˇˎˌ ˍʹ˄ ʾʵʽʰ ʹ˃ʶˊˇ˃ʹ˄ʾʰΦ  

ɰʰˋʽˁˈ ˋˎ˃ˉʷˊʰˋ˃ʰ ˍʹˌ ʷˊʶˎ˄ʰˌ ʺˍʰ˄ ˉ˖ˌ ˇʽ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ʵʶ ˄ˋˎˋ˔ʷˍʽˋʰ˄ 
ʰ˂˂ʰʴʷˌ ˋˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ˃ʷˊʰˌ όʶʾˍʶ ʰ˄ʱ˃ʶˋʰ ˋʶ ˍˇˉˇʻʶˋʾʶˌ ˃ʶ ʵʽʰ˒ˇˊʶˍʽˁˈ 
ʴʶ˖ʴˊʰ˒ʽˁˈ ˉ˂ʱˍˇˌ ˁʰˍʱ ˍʹ˄ ʾʵʽʰ ʹ˃ʶˊˇ˃ʹ˄ʾʰ ʶʾˍʶ ˋˍʹ˄ ʾʵʽʰ ˍˇˉˇʻʶˋʾʰ ˁʰˍʱ ˍʹ 
ʵʽʱˊˁʶʽʰ ʶ˄ˈˌ ʷˍˇˎˌύ ˇˏˍʶ ˃ʶ ˍʹ˄ ˁ˂ʾˋʹ ˍˇˎ ˄ˇʹˍˇˏ ʱ˅ˇ˄ʰ ˍʹˌ ɱʹˌ ˇˏˍʶ ˃ʶ ˍʹ˄ 
ʽʵʽˇˉʶˊʽˋˍˊˇ˒ʺ ˍʹˌ ɱʹˌ ˁʰʽ ˍʹ˄ ˉʶˊʽ˒ˇˊʱ ˍʹˌ ʴˏˊ˖ ʰˉˈ ˍˇ˄ ɷ˂ʽˇΦ ʆʽˌ ˈˉˇʽʶˌ 
ʰ˂˂ʰʴʷˌ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ˍʽˌ ʰˉʷʵ˖ˋʰ˄ ˁˎˊʾ˖ˌ ˋˍʽˌ ˁʰʽˊʽˁʷˌ ˋˎ˄ʻʺˁʶˌ ˁʰʽ ˍʽˌ 
ʵʽʰ˒ˇˊʶˍʽˁʷˌ ʶˉˇ˔ʷˌ όˈˉˇˎ ʷ˔ʶʽ ˁˊˏˇ ʷ˔ʶʽ ˁʰʽ ˃ʽˁˊʺ ʵʽʱˊˁʶʽʰ ˃ʷˊʰˌύ ʺ ˋˍˇ˄ 
ʰ˄ʻˊ˗ˉʽ˄ˇ ˉʰˊʱʴˇ˄ˍʰ όʸ˗˄ʹ ˗ˊʰˌΣ ʰ˂˂ʰʴʺ ˗ˊʰˌύΦ  

ɮˉˈ ˍʹ˄ ʱ˂˂ʹ ˃ʶˊʽʱΣ ˇʽ ʲʰˋʽˁʷˌ ˁʽ˄ʺˋʶʽˌ ˍˇˎ ˋˎˋˍʺ˃ʰˍˇˌ ɷ˂ʽˇˌςɱς́ʅʶ˂ʺ˄ʹ 
ʰˉˇˍʶ˂ˇˏ˄ ʰˉʰˊʰʾˍʹˍʹ ˉˊˇːˉˈʻʶˋʹ ˁʰˍʰ˄ˈʹˋʹˌ ˍˇˎ ʶˊ˃ʹ˄ʶˎˍʽˁˇˏ ˃ʹ˔ʰ˄ʽˋ˃ˇˏ 
ʰˊˁʶˍ˗˄ ˒ʰʽ˄ˇ˃ʷ˄˖˄ ɮˋˍˊˇ˄ˇ˃ʾʰˌ όʅˍʰˊʱˁʹˌΣ нлмпύΦ ʃˊˇˍʶʾ˄ʶˍʰʽΣ ˂ˇʽˉˈ˄Σ ʹ 
ʵʽʵʰˋˁʰ˂ʾʰ ˍˇˎ ʶ˄ ˂ˈʴ˖ ˒ʰʽ˄ˇ˃ʷ˄ˇˎ ˄ʰ ̄́ ˇːˉˇʻʷˍʶʽ ˍʹ˄ ˇʽˁˇʵˈ˃ʹˋʹ ʰ˄ˍʽ˂ʺ˕ʶ˖˄ 
ʴʽʰ ˍʹ˄ ʽʵʽˇˉʶˊʽˋˍˊˇ˒ʺ ˍʹˌ ɱʹˌΣ ˍʹ˄ ˉʶˊʽ˒ˇˊʱ ˍʹˌ ʴˏˊ˖ ʰˉˈ ˍˇ˄ ɷ˂ʽˇ ˁʰʽ ˍʹ˄ ˁ˂ʾˋʹ 
ˍˇˎ ˄ˇʹˍˇˏ ˍʹˌ ʱ˅ˇ˄ʰΣ ˁʰʻ˗ˌ ˃ʽʰ ˉˊˇˋʶˁˍʽˁʱ ˋ˔ʶʵʽʰˋ˃ʷ˄ʹ ʵʽʵʰˋˁʰ˂ʾʰ ˃ˉˇˊʶʾ ˄ʰ 
ʲˇʹʻʺˋʶʽ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʱ ˋˍˇ˄ ˃ʶˍʰˋ˔ʹ˃ʰˍʽˋ˃ˈ ˍ˖˄ ʵʽʰʽˋʻʹˍʽˁ˗˄ ʰ˄ˍʽ˂ʺ˕ʶ˖˄ ˁʰʽ 
ʰˉˈ˕ʶ˖˄ ˍ˖˄ ˃ʰʻʹˍ˗˄ όVosniadou, 1991). ʃʰˊʱ˂˂ʹ˂ʰ ˉˊˇˍʶʾ˄ʶˍʰʽ ʹ ʵʽʶ˅ʰʴ˖ʴʺ 
ˉʰˊˈ˃ˇʽʰˌ ʷˊʶˎ˄ʰˌ ˃ʷˋ˖ ʹ˃ʽʵˇ˃ʹ˃ʷ˄˖˄ ˋˎ˄ʶ˄ˍʶˏ˅ʶ˖˄ ˋʶ ˃ʽˁˊˈˍʶˊˇ ʵʶʾʴ˃ʰ 
˃ʰʻʹˍ˗˄κˍˊʽ˗˄Σ ʴʽʰ ˄ʰ ʵʽʶˊʶˎ˄ʹʻˇˏ˄ ˋʶ ˃ʶʴʰ˂ˏˍʶˊˇ ʲʱʻˇˌ ˇʽ ʰ˄ˍʽ˂ʺ˕ʶʽˌ ˍˇˎˌΦ  
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ʅˍʰˊʱˁʹˌΣ ɹΦ όнлмпύΦ ɿʷʶˌ ˍʶ˔˄ˇ˂ˇʴʾʶˌ ˁʰʽ ʶˁˉʰʾʵʶˎˋʹ ˋˍʽˌ ˒ˎˋʽˁʷˌ ʶˉʽˋˍʺ˃ʶˌΥ ʁ 
ˋ˔ʶʵʽʰˋ˃ˈˌΣ ʹ ʶ˒ʰˊ˃ˇʴʺ ˁʰʽ ʹ ʰ˅ʽˇ˂ˈʴʹˋʹ ˃ʽʰˌ ʵʽʵʰˁˍʽˁʺˌ ʰˁˇ˂ˇˎʻʾʰˌ ʴʽʰ ˒ʰʽ˄ˈ˃ʶ˄ʰ 
ˉˇˎ ˋˎ˄ʵʷˇ˄ˍʰʽ ˃ʶ ˍʽˌ ˋ˔ʶˍʽˁʷˌ ˁʽ˄ʺˋʶʽˌ ɷ˂ʽˇˎ-ɱʹˌ-ʅʶ˂ʺ˄ʹˌ ˋˍʹ˄ ˉˊ˖ˍˇʲʱʻ˃ʽʰ 
ʶˁˉʰʾʵʶˎˋʹΦ ώɲʽʵʰˁˍˇˊʽˁʺ  ɲʽʰˍˊʽʲʺΣ ʅ˔ˇ˂ʺ ɳˉʽˋˍʹ˃˗˄ ɮʴ˖ʴʺˌΣ ʃʰʽʵʰʴ˖ʴʽˁˈ ʆ˃ʺ˃ʰ 
ɲʹ˃ˇˍʽˁʺˌ ɳˁˉʰʾʵʶˎˋʹˌ ˍˇˎ ɳʻ˄ʽˁˇˏ ˁʰʽ ɼʰˉˇʵʽˋˍˊʽʰˁˇˏ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ ɮʻʹ˄˗˄Σ 
ɮʻʺ˄ʰΦϐ ɳʻ˄ʽˁˈ ɮˊ˔ʶʾˇ ɲʽʵʰˁˍˇˊʽˁ˗˄ ɲʽʰˍˊʽʲ˗˄Φ ɮ˄ʰˁˍʺʻʹˁʶ ˋˍʽˌ мрκпκнлнмΣ ˋˍˇ 
https://doi.org/10.1002/tea.20138  

ʋʰ˂ˁʽʱΣ ɼΦ όнллсύΦ ʆˇ ɶ˂ʽʰˁˈ ʅˏˋˍʹ˃ʰ ˃ʷˋʰ ˋˍˇ ʅˏ˃ˉʰ˄Φ ɶ ʵʽʰʵˊˇ˃ʺ ʰˉˈ ˍʹ˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ 
ˋˍʹ ˋ˔ˇ˂ʽˁʺ ʴ˄˗ˋʹΦ ʃʰ˄ʶˉʽˋˍʹ˃ʽʰˁʷˌ ɳˁʵˈˋʶʽˌ ɼˊʺˍʹˌ. 

Erickson, F. (1998). Qualitative Research Methods for Science Education. In B, J. Fraser & K. 
G. Tobin (Eds): International Handbook of Science Education. Kluwer, 1155-1173. 

Percy, J., R. (1998), The Role of Amateur Astronomer in Astronomy Education, In L. 
Gouguenheim, D. McNally, & J. R. Percy (eds.), International Astronomical Union 

https://doi.org/10.1002/tea.20138


ʃʄɮɼʆɹɼɮ мнˇˎ ʅʇɿɳɲʄɹʁʇ ɳɿɳʊɳʆ   ʃʄʁʊʁʄɹɼɳʅ ɮɿɮɼʁɹɿʍʅɳɹʅ 

140 
 

Colloquium-New Trends in Astronomy Teaching, pg. 206-207. Cambridge UniversityPress. 
https://doi.org/10.1017/S0252921100115106  

Salierno, C., Edelson, D. & Sherin, B. (2018). The Development of Student Conceptions of the 
Earth-Sun. Journal of Geoscience Education, 53(4), 422-431. 
https://doi.org/10.5408/1089-9995-53.4.422  

Radinsky, J., Oliva, S., Alamar, K. (2010). Camila, the Earth and the Sun, Constructing an Idea 
as Shared Intellectual Property. Journal of Research in Science Teaching, 6(47), 619ς642. 

Trumper, R. (2006).Teaching future teachersΩ basic astronomy concepts- seasonal changes. 
Journal of Research in Science Teaching, 9(43), 879-906. 

Vosniadou, S. (1991). Designing curricula for conceptual restructuring: Lessons from the 
study of knowledge acquisition in astronomy. Journal of Curriculum Studies, 23(3), 219-
237. https://doi.org/10.1080/0022027910230302 

https://doi.org/10.1017/S0252921100115106
https://doi.org/10.5408/1089-9995-53.4.422
https://doi.org/10.1080/0022027910230302


ʃʄɮɼʆɹɼɮ мнˇˎ ʅʇɿɳɲʄɹʁʇ ɳɿɳʊɳʆ   ʃʄʁʊʁʄɹɼɳʅ ɮɿɮɼʁɹɿʍʅɳɹʅ 

141 
 

ɹʵʷʶˌ ˃ʰʻʹˍ˗˄ ˁʰʽ ˃ʰʻʹˍˊʽ˗˄ ˍʹˌ ɳ˘ ɲʹ˃ˇˍʽˁˇˏ ʴʽʰ ˍˇ 
ɲʽʱˋˍʹ˃ʰ 

ɮʽˁʰˍʶˊʾ˄ʹ ʅˉʰ˄ˇˏ1, ɹ˖ʱ˄˄ʹˌ ʅˍʰˊʱˁʹˌ2, ɼˊˎˋˍʰ˂˂ʾʰ ʋʰ˂ˁʽʱ3 

1ʃˊ˖ˍˇʲʱʻ˃ʽʰ ɳˁˉʰʾʵʶˎˋʹ,  2ʅ˔ˇ˂ʺ ɳˉʽˋˍʹ˃˗˄ ˍʹˌ ɮʴ˖ʴʺˌ όɳɼʃɮ), 
3ʁ˃ˈˍʽ˃ʹɼʰʻʹʴʺˍˊʽʰ ɳɼʃɮ 

ʃʶˊʾ˂ʹ˕ʹ 

ɶ ˉʰˊˇˏˋʰ ʶˊʶˎ˄ʹˍʽˁʺ ʶˊʴʰˋʾʰ  ˋˍˇ˔ʶˏʶʽ ˋˍʹ˄ ʰ˄ʱʵʶʽ˅ʹ ˁʰʽ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʽʵʶ˗˄ ˍ˖˄ 
˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ʴʽʰ ˍˇ ɲʽʱˋˍʹ˃ʰΦ ʍˌ ʶˊʴʰ˂ʶʾˇ ʷˊʶˎ˄ʰˌ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ʹ ʹ˃ʽʵˇ˃ʹ˃ʷ˄ʹ 
ˋˎ˄ʷ˄ˍʶˎ˅ʹΦ ʆʰ ʵʶʵˇ˃ʷ˄ʰ  ˉˊˇʺ˂ʻʰ˄ ʰˉˈ ˍʽˌ ˋ˔ʹ˃ʰˍʽˁʷˌ ʰˉʶʽˁˇ˄ʾˋʶʽˌ ˁʰʽ ˍʽˌ ˉˊˇ˒ˇˊʽˁʷˌ 
ʰˉʰ˄ˍʺˋʶʽˌ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ˁʰʽ ˁʰˍʹʴˇˊʽˇˉˇʽʺʻʹˁʰ˄ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʰ ˄ˇʹˍʽˁʱ ˃ˇ˄ˍʷ˂ʰ 
ˉˇˎ ˉˊˇʷˁˎ˕ʰ˄Φ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ʷˊʶˎ˄ʰˌ ʰˉˇˁʰ˂ˏˉˍˇˎ˄ ˈˍʽ ˍˇ ɲʽʱˋˍʹ˃ʰ ʴʽʰ ˍˇˎˌκˍʽˌ 
˃ʰʻʹˍʷˌκˍˊʽʶˌ ˉʰˊʰ˃ʷ˄ʶʽ ʰˋʰ˒ʷˌΦ ʆʰˎˍˈ˔ˊˇ˄ʰΣ ʰ˄ʰʵʶʽˁ˄ˏʶˍʰʽ ʹ ˋˎ˄ʶ˔ʺˌ ˉˊˇˋˉʱʻʶʽʰ ˍ˖˄ 
ˉʰʽʵʽ˗˄ ˄ʰ ʴʶ˒ˎˊ˗ˋˇˎ˄ ˍˇ˄ ʴ˄˗ˊʽ˃ˇ ˁˈˋ˃ˇ ˍʹˌ ʵʽʰʽˋʻʹˍʽˁʺˌ ʰ˄ˍʾ˂ʹ˕ʹˌ ˃ʶ ˍˇ˄ ʱʴ˄˖ˋˍˇΣ 
ʰ˒ʹˊʹ˃ʷ˄ˇ ˁˈˋ˃ˇ ˍʹˌ ʶˉʽˋˍʺ˃ʹˌΦ 

ɽʷ˅ʶʽˌ ˁ˂ʶʽʵʽʱΥ ɮˋˍˊˇ˄ˇ˃ʾʰΣ ɲʽʱˋˍʹ˃ʰΣ ɹʵʷʶˌ ˃ʰʻʹˍ˗˄Σ ʃˊ˖ˍˇʲʱʻ˃ʽʰ ʶˁˉʰʾʵʶˎˋʹ 

CƛŦǘƘ ƎǊŀŘŜ ǎǘǳŘŜƴǘǎΩ ƛŘŜŀǎ ŀōƻǳǘ {ǇŀŎŜ 

Aikaterini Spanou1, Ioannis Starakis2, Krystallia Halkia3 

1Primary Education, 2School of Education (NKUA), 3Emeritus Professor NKUA 

Abstract 

This research paper aims to highlight and analyze students' ideas about Space. The semi-
structured interview was used as a research tool. The data came from students' drawings 
and their oral answers and were categorized according to the mental models that emerged. 
The results of the research reveal that Space for students remains vague. At the same time, 
children's constant effort to bridge the familiar world of intuitive perception with the 
unknown, abstract world of science is highlighted. 

Keywords: Astronomy, Space, Students' ideas, Primary education 
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ɳʽˋʰʴ˖ʴʺ 

ɮˉˈ ˉˇ˂ˏ ˃ʽˁˊʺ ʹ˂ʽˁʾʰ ˍʰ ˉʰʽʵʽʱ ʰ˄ˍʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˍˇ˄ ˁˈˋ˃ˇ ʴˏˊ˖ ˍˇˎˌ ˁʰʽ 
ˉˊˇˋˉʰʻˇˏ˄ ˄ʰ ˍˇ˄ ʶˊ˃ʹ˄ʶˏˋˇˎ˄ ˃ʶ ʲʱˋʹ ˍʽˌ ʴ˄˗ˋʶʽˌΣ ˍʹ ʵʽʰʾˋʻʹˋʹ ˁʰʽ ˍʽˌ 
ˉʶˉˇʽʻʺˋʶʽˌ ˉˇˎ ʷ˔ˇˎ˄ ʵˇ˃ʺˋʶʽΦ ʇˉˇˋˎ˄ʶʾʵʹˍʰ ˋ˔ʹ˃ʰˍʾʸˇˎ˄ ʰ˄ˍʽ˂ʺ˕ʶʽˌ ʴʽʰ ˍʹ 
˂ʶʽˍˇˎˊʴʾʰ ˍˇˎ ˁˈˋ˃ˇˎ, ˍʽˌ ˇˉˇʾʶˌ ˃ʶʴʰ˂˗˄ˇ˄ˍʰˌ ˍʽˌ ˇˊʴʰ˄˗˄ˇˎ˄ ˋʶ ʴ˄˖ˋˍʽˁʷˌ 
ʵˇ˃ʷˌ ˁʰʽ ʶ˃ˉʶʽˊʽˁʱ ˃ˇ˄ˍʷ˂ʰ ˁʰʽ ˋ˔ʹ˃ʰˍʾʸˇˎ˄ ˄ˇʹˍʽˁʷˌ ʰ˄ʰˉʰˊʰˋˍʱˋʶʽˌ ˍˇˎ 
˒ˎˋʽˁˇˏ ˁˈˋ˃ˇˎ ˉˇˎ ˍʰ ˉʶˊʽʲʱ˂˂ʶʽ ό!ǳǎǳōŜƭΣ мфсуύΦ  

ɶ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ʰˋˏ˃ʲʰˍʹ ʴ˄˗ˋʹ ˉˇˎ ˉˊˇˁˏˉˍʶʽΣ ʷ˔ʶʽ ˍˈˋˇ ʽˋ˔ˎˊʱ ʻʶ˃ʷ˂ʽʰ 
ˋˍˇ ʶˊ˃ʹ˄ʶˎˍʽˁˈ ˉ˂ʰʾˋʽˇ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄, ˉˇˎ ʶʾ˄ʰʽ ˋ˔ʶʵˈ˄ ʰʵˏ˄ʰˍˇ ˄ʰ 
ζˁ˂ˇ˄ʽˋˍʶʾη ʰˉˈ ˃ʽʰ ˉʰˊʰʵˇˋʽʰˁʺ ʵʽʵʰˋˁʰ˂ʾʰ (Prather & Harrington, 2001). 

ʃʰˊˈ˂ˇ ˉˇˎ ˍˇ ɲʽʱˋˍʹ˃ʰ ʰˉˇˍʶ˂ʶʾ ʴʽʰ ˍˇˎˌ ˃ʰʻʹˍʷˌ ˈ˂˖˄ ˍ˖˄ ʹ˂ʽˁʽ˗˄ ʷ˄ʰ 
ˉˇ˂ˏ ʴˇʹˍʶˎˍʽˁˈ ˃ˎˋˍʺˊʽˇ ˁʰʽ ʷ˄ʰ ʰˉˈ ˍʰ ˉʽˇ ʵʹ˃ˇ˒ʽ˂ʺ ˉʶʵʾʰ ˃ʶ ʰˎ˅ʰ˄ˈ˃ʶ˄ˇ 
ʶ˄ʵʽʰ˒ʷˊˇ˄Σ ʰˉˈ ˍˇ ʰ˄ʰ˂ˎˍʽˁˈ ˉˊˈʴˊʰ˃˃ʰ ˋˉˇˎʵ˗˄ ˍˇˎ ʶ˂˂ʹ˄ʽˁˇˏ ˋ˔ˇ˂ʶʾˇˎ 
ʰˉˇˎˋʽʱʸˇˎ˄ ʷ˄˄ˇʽʶˌ ʰˋˍˊˇ˄ˇ˃ʾʰˌΣ ˃ʶ ʶ˅ʰʾˊʶˋʹ ˋˍˇ ˃ʱʻʹ˃ʰ ˍʹˌ ɱʶ˖ʴˊʰ˒ʾʰˌ ˍʹˌ 
ʅʆ̆  ˍʱ˅ʹˌΦ ʁ ̔ˈˉˇʽʶˌ ʰ˄ʰ˒ˇˊʷˌ ˋˍʽˌ ˉʷ˄ˍʶ ˉˊ˗ˍʶˌ ˍʱ˅ʶʽˌ ʴʾ˄ˇ˄ˍʰʽ ˃ʷˋʰ ʰˉˈ ˁʶʾ˃ʶ˄ʰ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ˒ʰ˄ˍʰˋʾʰˌΣ ˃ˎʻˇˉ˂ʰˋʾʰˌΣ ˂ʰʿˁ˗˄ ˉʰˊʰʵˈˋʶ˖˄ ˁʰʽ ʶ˂ʱ˔ʽˋˍʶˌ ʶʾ˄ʰʽ ˇʽ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁʷˌ ʴ˄˗ˋʶʽˌ ˉˇˎ ˉˊˇˋ˒ʷˊˇ˄ˍʰʽΦ ɾʷˋʰ ˋʶ ʰˎˍˈ ˍˇ ˉ˂ʰʾˋʽˇ ʹ ˉˊˇˋˉʱʻʶʽʰ 
ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ˍʹˌ ɳ˘ɲʹ˃ˇˍʽˁˇˏ ˄ʰ ʵʽʰ˃ˇˊ˒˗ˋˇˎ˄ ˄ˇʹˍʽˁʷˌ ʰˉʶʽˁˇ˄ʾˋʶʽˌ ˍˇˎ 
˃ʶʴʱˁˇˋ˃ˇˎ ˋˎ˄ʰ˄ˍʱ ˉˇ˂˂ʷˌ ʵˎˋˁˇ˂ʾʶˌ ˁʰʽ ˇʵʹʴʶʾ ˋˎ˔˄ʱ ˋʶ ˉʰˊʰ˄ˇʺˋʶʽˌ (Ojala, 
1997, ̍ ˉ˖ˌ ʰ˄ʰ˒ʷˊʶˍʰʽ ˋˍˇ ʋʰ˂ˁʽʱ нллсΥ оорύ 

ɲʽʰˍˊʷ˔ˇ˄ˍʰˌ ˍʹ ˋ˔ʶˍʽˁʺ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ʵʽʰˉʽˋˍ˗˄ˇˎ˃ʶ ˈˍʽ ˇʽ ʷˊʶˎ˄ʶˌ ˉˇˎ 
ʰ˒ˇˊˇˏ˄ ˋˍʽˌ ˁˇˋ˃ˇ˂ˇʴʽˁʷˌ ʽʵʷʶˌ ˍ˖˄ ˉʰʽʵʽ˗˄ ʶʾ˄ʰʽ ʶˉʾˋʹˌ ˉʶˊʽˇˊʽˋ˃ʷ˄ʶˌΦ 
ɳˋˍʽʱʸˇˎ˄ ˁˎˊʾ˖ˌ ˋˍʰ ˋˍʶ˄ʱ ˈˊʽʰ ˍˇˎ ɶ˂ʽʰˁˇˏ ʅˎˋˍʺ˃ʰˍˇˌ ˈˉ˖ˌ ˇʽ ʷˊʶˎ˄ʶˌ ˍ˖˄ 
Sharp & Kuerbis (2005)Σ ʶ˄˗ ˁʱˉˇʽʶˌ ʱ˂˂ʶˌ ʵʽʶˊʶˎ˄ˇˏ˄ ʶʾˍʶ ʰˉˇˁ˂ʶʽˋˍʽˁʱ όɼʽˇˎˊˍʸʺ 
ϧ ʋʰ˂ˁʽʱΣ нлмоύ ʶʾˍʶ ʶ˄ ˃ʷˊʶʽ ό{ǇƛƭƛƻǘƻǇƻǳƭƻǳ-Papantoniou, нллтύ ˍʽˌ ʽʵʷʶˌ ˉʰʽʵʽ˗˄ 
˃ʶʴʰ˂ˏˍʶˊ˖˄ ʹ˂ʽˁʽʰˁ˗˄ ˇ˃ʱʵ˖˄ ʴʽʰ ˍˇ ɲʽʱˋˍʹ˃ʰΦ ɶ ˉʰˊˇˏˋʰ ʶˊʶˎ˄ʹˍʽˁʺ ʶˊʴʰˋʾʰ 
ʶˉʽ˔ʶʽˊʶʾ ˄ʰ ˅ʶˉʶˊʱˋʶʽ ˍʰ ˈˊʽʰ ʰˎˍʱ ˁʰʽ ˄ʰ ʵʽʶˊʶˎ˄ʺˋʶʽ ˍʽˌ ʶ˄ʰ˂˂ʰˁˍʽˁʷˌ ʽʵʷʶˌ ˍ˖˄ 
˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ɳ˘ ɲʹ˃ˇˍʽˁˇˏ ʴʽʰ ˍˇ ɲʽʱˋˍʹ˃ʰ ʶˎˊˏˍʶˊʰΦ 

ɾʶʻˇʵˇ˂ˇʴʾʰ 

ɶ ʷˊʶˎ˄ʰ ʰ˄ʰʸʹˍʱ ʰˉʰ˄ˍʺˋʶʽˌ ˋˍˇ ʰˁˈ˂ˇˎʻˇ ʶˊʶˎ˄ʹˍʽˁˈ ʶˊ˗ˍʹ˃ʰΥ «ʃ̌ ʽʶˌ ʶʾ˄ʰʽ ˇʽ 
ʽʵʷʶˌ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ɳ˘ ɲʹ˃ˇˍʽˁˇˏ ʴʽʰ ˍˇ ɲʽʱˋˍʹ˃ʰ, ˈˉ˖ˌ ʵʽʰ˃ˇˊ˒˗˄ˇ˄ˍʰʽ 
˃ʷˋʰ ʰˉˈ ˍʰ ˃ˇ˄ˍʷ˂ʰ ˉˇˎ ʰˉˇʵʾʵˇˎ˄ ˋˍʽˌ ʰ˄ʰˉʰˊʰˋˍʱˋʶʽˌ ˍˇˎˌ ˁʰʽ ʰˉˈ ˍʽˌ 
ʶˊ˃ʹ˄ʶʾʶˌ ˉˇˎ ʶˉʽˁʰ˂ˇˏ˄ˍʰʽΤ». 

ʆˇ ʵʶʾʴ˃ʰ ˍʹˌ ʷˊʶˎ˄ʰ ̩ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ мр ˃ʰʻʹˍʷˌκˍˊʽʶˌ ɳ˘ ˍʱ˅ʹˌ 
ɲʹ˃ˇˍʽˁˇˏ ʰˉˈ ʵˏˇ ɲʹ˃ˈˋʽʰ ʅ˔ˇ˂ʶʾʰ ˍˇˎ ˄ˇ˃ˇˏ ɮˍˍʽˁʺˌ όɯʴʽˇˌ ɹ˖ʱ˄˄ʹˌΣ ɱʰ˂ʱˍˋʽύ 
ˁʰʽ ʷ˄ʰ ɲʹ˃ˈˋʽˇ ˋ˔ˇ˂ʶʾˇ ˍˇˎ ˄ˇ˃ˇˏ ɳˏʲˇʽʰˌ όɮˊˍʱˁʹύΦ 

ʆˇ ʶˊʴʰ˂ʶʾˇ ˍʹˌ ʷˊʶˎ˄ʰˌ ʺˍʰ˄ ˃ʽʰ ʹ˃ʽʵˇ˃ʹ˃ʷ˄ʹ ˋˎ˄ʷ˄ˍʶˎ˅ʹ ˃ʶ ʷ˄ʰ ʲʰˋʽˁˈ 
ˁˇˊ˃ˈ мм ʶˊ˖ˍʺˋʶ˖˄ ˉ˂ʰʽˋʽ˖˃ʷ˄˖  ˄ ʰˉˈ ˋˎ˃ˉ˂ʹˊ˖˃ʰˍʽˁʷˌ ˎˉˇʶˊ˖ˍʺˋʶʽˌ 
ˁʰˍʰ˄ʶ˃ʹ˃ʷ˄ʶˌ ˋʶ ˍˊʶʽˌ ʻʶ˃ʰˍʽˁʷˌ ʶ˄ˈˍʹˍʶˌΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ʹ ˉˊ˗ˍʹ ʶ˄ˈˍʹˍʰ 
ʵʽʶˊʶˎ˄ʱ ˍʽˌ ʰˉˈ˕ʶʽˌ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ʴʽʰ ˍʹ˄ ʷ˄˄ˇʽʰ «ɲʽʱˋˍʹ˃ʰ» ˁʰʽ ˍʽ ʰˎˍˈ 
ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽΣ ˃ʷˋʰ ˁˎˊʾ˖ˌ ʰˉˈ ˍʽˌ ˋ˔ʶʵʽʰˋˍʽˁʷˌ ʰˉʶʽˁˇ˄ʾˋʶʽˌ ˍˇˎˌ ʰ˂˂ʱ ˁʰʽ ˃ʷˋʰ 
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ʰˉˈ ˋ˔ʶˍʽˁʷˌ ʶˊ˖ˍʺˋʶʽˌ ˁʰʽ ˎˉˇʶˊ˖ˍʺˋʶʽˌΦ ɳ˅ʶˍʱʸˇ˄ˍʰʽ ʶˉʾˋʹˌ ˇʽ ʵʽʰʽˋʻʹˍʽˁʷˌ 
ʰ˄ˍʽ˂ʺ˕ʶʽˌ ˍˇˎˌ ʴʽʰ ˍˇ˄ ˁˇ˄ˍʽ˄ˈ ˋˍʹ ɱʹ ʵʽʰˋˍʹ˃ʽˁˈ ˔˗ˊˇ ˁʰʽ ˇʽ ˉʽʻʰ˄ʷˌ ˁʽ˄ʺˋʶʽˌ ˍ˖˄ 
ˇˎˊʱ˄ʽ˖˄ ˋ˖˃ʱˍ˖˄Φ ɶ ʵʶˏˍʶˊʹ ʶ˄ˈˍʹˍʰ ˋˁˇˉˈ ʷ˔ʶʽ ˄ʰ ʵʽʶˊʶˎ˄ʺˋʶʽ ˍʽˌ ʰˉˈ˕ʶʽˌ ˍ˖˄ 
˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʽˌ ʰˉˇˋˍʱˋʶʽˌ ό˒ʰʽ˄ˈ˃ʶ˄ʶˌ ˁʰʽ ˃ʹύ ˍ˖˄ ˇˎˊʱ˄ʽ˖˄ 
ˋ˖˃ʱˍ˖˄ ˁˎˊʾ˖ˌ  ʰˉˈ ˍʹ ɱʹΣ ˈˉ˖ˌ ˁʰʽ ˍʹ˄ ˏˉʰˊ˅ʹ ʺ ˈ˔ʽ ˇˊʾ˖˄ ˍˇˎ ɲʽʰˋˍʺ˃ʰˍˇˌΦ ɶ 
ˍˊʾˍʹ ʶ˄ˈˍʹˍʰ, ˍʷ˂ˇˌΣ ʶ˅ʶˍʱʸʶʽ ʰˉˈ˕ʶʽˌ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍʹ ʵʹ˃ʽˇˎˊʴʾʰΣ ˍʹ˄ 
ʶ˅ʷ˂ʽ˅ʹ ˁʰʽ ̱ ˇ ˃ʷ˂˂ˇ˄ ˍˇˎ ɲʽʰˋˍʺ˃ʰˍˇˌΦ 

ʁʽ ˋˎ˄ʶ˄ˍʶˏ˅ʶʽˌ ʲʽ˄ˍʶˇˋˁˇˉʺʻʹˁʰ˄, ˗ˋˍʶ ˄ʰ ˁʰˍʰʴˊʰ˒ˇˏ˄ ˍʰˎˍˈ˔ˊˇ˄ʰ ˃ʶ 
ˍʽˌ ˂ʶˁˍʽˁʷˌ ʰˉʰ˄ˍʺˋʶʽˌ ˍ˖˄ ˉʰʽʵʽ˗˄ ˁʰʽ ˇʽ ˁʽ˄ʺˋʶʽˌ ˉʶˊʽʴˊʰ˒ʺˌ ˉˇˎ ʷˁʰ˄ʰ˄ ˃ʶ ˍʰ 
˔ʷˊʽʰ ˁʰʽ ˍˇ ˋ˗˃ʰ ˍˇˎˌΦ 

ɶ ʰ˄ʱ˂ˎˋʹ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ˍˈˋˇ ˍ˖˄ ˋ˔ʹ˃ʰˍʽˁ˗˄ ʰˉʶʽˁˇ˄ʾˋʶ˖˄ ˈˋˇ ˁʰʽ ˍ˖˄ 
ˉˊˇ˒ˇˊʽˁ˗˄ ʰˉʰ˄ˍʺˋʶ˖˄ ʲʰˋʾˋˍʹˁʶ ˋʶ ˉˇʽˇˍʽˁʷˌ ˃ʶʻˈʵˇˎˌ ʰ˄ʱ˂ˎˋʹˌ 
ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ό9ǊƛŎƪǎƻƴ, 1998). 

ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ 

ɶ ʰ˄ʱ˂ˎˋʹ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ˍ˖˄ ˋ˔ʹ˃ʰˍʽˁ˗˄ ʰˉʶʽˁˇ˄ʾˋʶ˖˄ ˍ˖˄ ˃ʰʻʹˍ˗˄ ˇʵʺʴʹˋʶ ˋˍʹ 
ʵʽʰ˃ˈˊ˒˖ˋʹ ˍʶˋˋʱˊ˖˄ ʶˉʽˉʷʵ˖˄ ˁʰˍʱˍʰ˅ʺˌ ˍˇˎˌΥ мˇύ ˍʹ ˋˏˋˍʰˋʹ ˍˇˎ ʵʽʰˋˍʺ˃ʰˍˇˌ 
нˇύ ˍʹ ʵˇ˃ʺ ˁʰʽ ˇˊʴʱ˄˖ˋʹ ˍˇˎ ɲʽʰˋˍʺ˃ʰˍˇˌ оˇύ ˍʰ ˋ˗˃ʰˍʰ ˍˇˎ ɲʽʰˋˍʺ˃ʰˍˇˌ-
ɶ˂ʽʰˁˇˏ ʅˎˋˍʺ˃ʰˍˇˌ ˉˇˎ ʰˉʶʽˁˇ˄ʾʸˇ˄ˍʰʽ ˁʰʽ пˇύ ˍʹ ˋʶʽˊʱ  ʰˉˈˋˍʰˋʹˌ ˍ˖˄ 
ˉ˂ʰ˄ʹˍ˗˄ ʰˉˈ ˍˇ˄ ɷ˂ʽˇ όɳʽˁˈ˄ʰ мύΦ 

 

 

ɳʽˁˈ˄ʰ 1 ɼ˗ʵʽˁʰˌ ʰˉˇʵʶ˂ˍʾ˖ˋʹˌ ˋ˔ʹ˃ʰˍʽˁ˗˄ ʰˉʶʽˁˇ˄ʾˋʶ˖˄ 

ʅˍˇ м ̌ʶˉʾˉʶʵˇ όʅˏˋˍʰˋʹ ˍˇˎ ɲʽʰˋˍʺ˃ʰˍˇˌύ ˁʰˍʰʴˊʱ˒ˇ˄ˍʰʽ ˍʰ ˉʰˊʰˁʱˍ˖ 
ʶʾʵʹ ʰˉʶʽˁˇ˄ʾˋʶ˖˄Υ 
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¶ ʰˉʶʽˁˈ˄ʽˋʹ ˃ˈ˄ˇ ˍˇˎ ɶ˂ʽʰˁˇˏ ʅˎˋˍʺ˃ʰˍˇˌΥ ʆˇ ɲʽʱˋˍʹ˃ʰ ˍʰˎˍʾʸʶˍʰʽ ˃ʶ ˍˇ 
ɶ˂ʽʰˁˈ ʅˏˋˍʹ˃ʰΦ ɮˉʶʽˁˇ˄ʾʸˇ˄ˍʰʽ ˋˎˋˍʰˍʽˁʱ ˃ˈ˄ˇ ˍˇˎ ɶ˂ʽʰˁˇˏ ʅˎˋˍʺ˃ʰˍˇˌ όɷ˂ʽˇˌΣ 
ˉ˂ʰ˄ʺˍʶˌΣ ʵˇˊˎ˒ˈˊˇʽύΦ 

¶ ʰˉʶʽˁˈ˄ʽˋʹ ˁˎˊʾʰˊ˔ʰ ˍˇˎ ɶ˂ʽʰˁˇˏ ʅˎˋˍʺ˃ʰˍˇˌ ˃ʶ ˍʹ˄ ʶ˄ˋ˖˃ʱˍ˖ˋʹ ˋʶ ʰˎˍˈ 
ʶ˅˖ˍʶˊʽˁ˗˄ ˋ˖˃ʱˍ˖˄ ˁʰʽ ˋ˔ʹ˃ʰˍʽˋ˃˗˄Υ ɳˁˍˈˌ ʰˉˈ ˍʰ ˋˎˋˍʰˍʽˁʱ ˍˇˎ ɶ˂ʽʰˁˇˏ 
ʅˎˋˍʺ˃ʰˍˇˌ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˃ʽˁˊˇˏ ʰˊʽʻ˃ˇˏ ʱ˂˂ˇʽ ˋ˔ʹ˃ʰˍʽˋ˃ˇʾ ˁʰʽ ˋ˗˃ʰˍʰ 
όʰˋˍʷˊʽʰΣ ʴʰ˂ʰ˅ʾʶˌΣ ˃ʰˏˊʶˌ ˍˊˏˉʶˌύΦ   

¶ ʰˉʶʽˁˈ˄ʽˋʹ ˍˇˎ ɶ˂ʽʰˁˇˏ ʅˎˋˍʺ˃ʰˍˇˌΣ ˉˇˎ ˉʶˊʽʲʱ˂˂ʶˍʰʽ ʰˉˈ ʱ˂˂ʰ ˋ˗˃ʰˍʰ 
ˁʰʽ ˋ˔ʹ˃ʰˍʽˋ˃ˇˏˌΥ ʆˇ ɲʽʱˋˍʹ˃ʰ ʰ˄ʰˉʰˊʾˋˍʰˍʰʽ ʰˉˈ ˍˇ ɶ˂ʽʰˁˈ ʅˏˋˍʹ˃ʰ ʰ˂˂ʱ ˁʰʽ 
ʰˉˈ ˇˎˊʱ˄ʽʰ ˋ˗˃ʰˍʰ ˁʰʽ ˋ˔ʹ˃ʰˍʽˋ˃ˇˏˌΣ ˉˇˎ ʻʶ˖ˊˇˏ˄ˍʰʽ ˈ˃˖ˌ ʶˁˍˈˌ ʅˎˋˍʺ˃ʰˍˇˌ 
όɳʽˁˈ˄ʰ нύΦ  

 

 
ɳʽˁˈ˄ʰ н ɮ˄ˍʽˉˊˇˋ˖ˉʶˎˍʽˁʷˌ ʰ˄ʰˉʰˊʰˋˍʱˋʶʽˌ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ όмƻ ʶˉʾˉʶʵˇύ 

ʅˍˇ н ̌ʶˉʾˉʶʵˇ όɲˇ˃ʺ ˁʰʽ ˇˊʴʱ˄˖ˋʹ ˍˇˎ ɲʽʰˋˍʺ˃ʰˍˇˌύ ˁʰˍʰʴˊʱ˒ˇ˄ˍʰʽ ˍʰ 
ˉʰˊʰˁʱˍ˖ ʶʾʵʹ ʰˉʶʽˁˇ˄ʾˋʶ˖˄Υ  

¶ ˍˎ˔ʰʾʰ  ˁʰˍʰ˄ˇ˃ʺ ˔˖ˊʾˌ ˋˍˇʽ˔ʶʾʰ ʵˇ˃ʺˌ ˁʰʽ ˇˊʴʱ˄˖ˋʹˌΥ ʆˇ ɲʽʱˋˍʹ˃ʰ  
ʰˉʶʽˁˇ˄ʾʸʶˍʰʽ ˃ʶ  ˇˎˊʱ˄ʽʰ ˋ˗˃ʰˍʰ ˁʰʽ  ˋ˔ʹ˃ʰˍʽˋ˃ˇˏˌ ʵʽʱˋˉʰˊˍʰ ˋˍˇ˄ ˔˗ˊˇΦ 

¶ ˍˎ˔ʰʾʰ ˁʰˍʰ˄ˇ˃ʺΣ ˃ʶ ˁʱˉˇʽʰ ˋˍˇʽ˔ʶʾʰ ʵˇ˃ʺˌ ˁʰʽ ˇˊʴʱ˄˖ˋʹˌΥ ʆˇ ɲʽʱˋˍʹ˃ʰ 
ʰˉʶʽˁˇ˄ʾʸʶˍʰʽ ˃ʶ ˇˎˊʱ˄ʽʰ ˋ˗˃ʰˍʰ ˁʰʽ  ˋ˔ʹ˃ʰˍʽˋ˃ˇˏˌ ʵʽʱˋˉʰˊˍʰ ˋˍˇ˄ ˔˗ˊˇΣ 
ˁʰˍʰ˄ʶ˃ʹ˃ʷ˄ʰ ˍˎ˔ʰʾʰΣ ʶˁˍˈˌ ʰˉˈ ˁʱˉˇʽʰ ˇ˃ʱʵʰ ˋ˖˃ʱˍ˖˄ όˋˎ˄ʺʻ˖ˌ ˉ˂ʰ˄ʹˍ˗˄ύΣ 
ˉ̌ ˎ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ʷ˔ˇˎ˄ ˃ʽʰˌ ˃ˇˊ˒ʺˌ ˇˊʴʱ˄˖ˋʹ ˍˇˉˇʻʶˍʹ˃ʷ˄ʰ ˋʶ ˋʶʽˊʱ όɳʽˁˈ˄ʰ оύΦ  
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ɳʽˁˈ˄ʰ о  ɮ˄ˍʽˉˊˇˋ˖ˉʶˎˍʽˁʷˌ ʰ˄ʰˉʰˊʰˋˍʱˋʶʽˌ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ όнƻ ʶˉʾˉʶʵˇύ 

ʅˍˇ о ̌ʶˉʾˉʶʵˇ όʆʰ ˋ˗˃ʰˍʰ ˍˇˎ ɲʽʰˋˍʺ˃ʰˍˇˌ-ɶ˂ʽʰˁˇˏ ʅˎˋˍʺ˃ʰˍˇˌ ˉˇˎ 
ʰˉʶʽˁˇ˄ʾʸˇ˄ˍʰʽύ ˁʰˍʰʴˊʱ˒ˇ˄ˍʰʽ ˍʰ ˉʰˊʰˁʱˍ˖ ʶʾʵʹ ʰˉʶʽˁˇ˄ʾˋʶ˖˄Υ  
ʰύ ˖ˌ ˉˊˇˌ ˍˇ˄ ʰˊʽʻ˃ˈΥ 

¶ ˃ʹ ˉ˂ʺˊʶˌ ɶ˂ʽʰˁˈ ʅˏˋˍʹ˃ʰΥ ɷ˂ʽˇˌΣ ɱʹ ˁʰʽ ˃ʷ˔ˊʽ ˉʷ˄ˍʶ ʶˉʽˉ˂ʷˇ˄ ˉ˂ʰ˄ʺˍʶˌΦ 

¶ ˉ˂ʺˊʶˌ ɶ˂ʽʰˁˈ ʅˏˋˍʹ˃ʰΥ  ɷ˂ʽˇˌΣ ɱʹ ˁʰʽ ˈ˂ˇʽ ˇʽ ˉ˂ʰ˄ʺˍʶˌΦ 
ʲύ ˖ˌ ˉˊˇˌ ˍʹ ʻʷˋʹ ˍʹˌ ʅʶ˂ʺ˄ʹˌΥ 

¶ ʅʶ˂ʺ˄ʹΣ ʰ˄ʶ˅ʱˊˍʹˍʰ ʰˉˈ ˍʹ ɱʹΥ ɶ ʅʶ˂ʺ˄ʹ ʰˉʶʽˁˇ˄ʾʸʶˍʰʽ ˃ʰˁˊʽʱ ʰˉˈ ˍʹ ɱʹΣ ˖ˌ 
ʷ˄ʰˌ ʱ˂˂ˇˌ ˉ˂ʰ˄ʺˍʹˌΦ 

¶ ʅʶ˂ʺ˄ʹ ˖ˌ ʵˇˊˎ˒ˈˊˇˌ ˍʹˌ ɱʹˌΥ ɶ ʅʶ˂ʺ˄ʹ ʰˉʶʽˁˇ˄ʾʸʶˍʰʽ ˖ˌ ˍˇ ˉʽˇ ˁˇ˄ˍʽ˄ˈ ˋˍʹ 
ɱʹ ˇˎˊʱ˄ʽˇ ˋ˗˃ʰ όɳʽˁˈ˄ʰ пύΦ 

 ʆʷ˂ˇˌΣ ˋˍˇ п ̌ʶˉʾˉʶʵˇ όʅʶʽˊʱ  ʰˉˈˋˍʰˋʹˌ ˍ˖˄ ˉ˂ʰ˄ʹˍ˗˄ ʰˉˈ ˍˇ˄ ɷ˂ʽˇύ 
ˁʰˍʰʴˊʱ˒ˇ˄ˍʰʽ ˍʰ ˉʰˊʰˁʱˍ˖ ʶʾʵʹ ʰˉʶʽˁˇ˄ʾˋʶ˖˄Υ  

¶ ˃ʹ ˋʶʽˊʱΣ ˍˎ˔ʰʾʰ ʻʷˋʹ ˋˍˇ˄ ˔˗ˊˇΥ ʁʽ ˉ˂ʰ˄ʺˍʶˌ ˋ˔ʶʵʽʱʸˇ˄ˍʰʽ ʱˍʰˁˍʰ ˋˍˇ˄ 
˔˗ˊˇ ˋʶ ˍˎ˔ʰʾʶˌ ʻʷˋʶʽˌΦ 

¶ ˋʶ ˋʶʽˊʱΣ ˃ʹ ˋ˖ˋˍʺ ʻʷˋʹΥ ʁʽ ˉ˂ʰ˄ʺˍʶˌ ˍˇˉˇʻʶˍˇˏ˄ˍʰʽ ˋʶ ˋʶʽˊʱΣ ˋʶ ˍˎ˔ʰʾʰ 
ˈ˃˖ˌ ʻʷˋʹ ˖ˌ ˉˊˇˌ ˍʹ˄ ʰˉˈˋˍʰˋʺ ˍˇˎˌ ʰˉˈ ˍˇ˄  ɷ˂ʽˇΦ  

¶ ˋʶ ˋʶʽˊʱΣ ˋ˖ˋˍʺ ʻʷˋʹΥ ʁʽ ˉ˂ʰ˄ʺˍʶˌ ˍˇˉˇʻʶˍˇˏ˄ˍʰʽ ˋʶ ˋʶʽˊʱΣ ˋˍʹ ˋ˖ˋˍʺ 
ʻʷˋʹ ˖ˌ ˉˊˇˌ ˍʹ˄ ʰˉˈˋˍʰˋʺ ˍˇˎˌ ʰˉˈ ˍˇ˄  ɷ˂ʽˇ όɳʽˁˈ˄ʰ рύΦ 
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ɳʽˁˈ˄ʰ п  ɮ˄ˍʽˉˊˇˋ˖ˉʶˎˍʽˁʷˌ ʰ˄ʰˉʰˊʰˋˍʱˋʶʽˌ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ όоƻ ʶˉʾˉʶʵˇύ 

ʃ̔ ˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˇʽ ʰˉˈ˕ʶʽˌ ˍ˖˄ ˉʰʽʵʽ˗˄ ʴʽʰ ˍʹ˄ ʷ˄˄ˇʽʰ ˍˇˎ ʵʽʰˋˍʺ˃ʰˍˇˌ 
όˉˊ˗ˍʹ ʶ˄ˈˍʹˍʰ ʶˊ˖ˍʺˋʶ˖˄ύ ʶʾ˄ʰʽ ˇʽ ʶ˅ʺˌΥ ʁʽ ˃hʻʹˍʷˌκˍˊʽʶˌ ˋˍʹ˄ ˉ˂ʶʽˇ˕ʹ˒ʾʰ ˍˇˎˌ 
ˍʰˎˍʾʸˇˎ˄ ˍˇ ɲʽʱˋˍʹ˃ʰ ˃ʶ ˍˇ ɶ˂ʽʰˁˈ ʅˏˋˍʹ˃ʰ ʶ˄ˋ˖˃ʰˍ˗˄ˇ˄ˍʰˌ ˋˎ˄ʺʻ˖ˌ ˋʶ ʰˎˍˈ ˁʽ 
ʱ˂˂ʰ ˋ˗˃ʰˍʰ ˁʰʽ ˋ˔ʹ˃ʰˍʽˋ˃ˇˏˌ όʴʰ˂ʰ˅ʾʶˌΣ ˃ʰˏˊʶˌ ˍˊˏˉʶˌ ˁΦ˂ˉΦύ όɳʽˁˈ˄ʰ нΣ ɶ˂ʽʰˁˈ 
ʅˏ ˋˍʹ˃ʰ ˃ʶ ʶ˄ˋ˖˃ʰˍ˖˃ʷ˄ʰ ʶ˅˖ˍʶˊʽˁʱ ˋˍˇʽ˔ʶʾʰύΦ ɳˉʾˋʹˌ ˍˇ ɶ˂ʽʰˁˈ ʅˏˋˍʹ˃ʰ 
ʰˉʶʽˁˇ˄ʾʸʶˍʰʽ ˔˖ˊʾˌ ʵˇ˃ʺ ˁʰʽ ˇˊʴʱ˄˖ˋʹ όɳʽˁˈ˄ʰ оΣ ʅˏˋˍʹ˃ʰ ˔˖ˊʾˌ ʵˇ˃ʺ ˁʰʽ 
ˇˊʴʱ˄˖ˋʹύΣ ˃ʶ ˂ʽʴˈˍʶˊˇˎˌ ˉ˂ʰ˄ʺˍʶˌ όɳʽˁˈ˄ʰ пΣ ˃ʹ ˉ˂ʺˊʶˌ ɶ˂ ʽʰˁˈ ʅˏ ˋˍʹ˃ʰ), 
ˁʰˍʰ˄ʶ˃ʹ˃ʷ˄ˇˎˌ ˋʶ ˍˎ˔ʰʾʶˌ ʻʷˋʶʽˌ ˋˍˇ ˄˔˗ˊˇ όɳʽˁˈ˄ʰ рΣ ˃ʹ ˋʶʽˊʱ, ˍˎ˔ʰʾʰ ʻʷˋʹύΦ ʆʰ 
ˉʰʽʵʽʱ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ˋˎ˄ʶʽʵʹˍˇˉˇʽˇˏ˄ ˈˍʽ ˍʰ ˃ʶʴʷʻʹ ˍˇˎ ˃ʶʴʱˁˇˋ˃ˇˎ ˅ʶˉʶˊ˄ˇˏ˄ 
ˁʰˍʱ ˉˇ˂ˏ ˍʰ ʰ˄ʻˊ˗ˉʽ˄ʰ ˃ʷˍˊʰ ˁʰʽ ˃ˈ˄ˇ ʷ˄ʰ  ˁˇ˃˃ʱˍʽ ˍˇˎ ɲʽʰˋˍʺ˃ʰˍˇˌ ʴʾ˄ʶˍʰʽ 
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ˇˊʰˍˈ ˃ʶ ˍʰ ʰˋˍʷˊʽʰΣ ˍˇ ˒ʶʴʴʱˊʽ ˁʰʽ ˍˇ˄ ɷ˂ʽˇ ˄ʰ ʶʾ˄ʰʽ ˍʰ ˃ˈ˄ʰ ʵʽʰˁˊʽˍʱ ˋ˗˃ʰˍʰ 
ˋˍˇ˄ ˇˎˊʰ˄ˈΦ ʂ˂ˇʽκʶˌ ˇʽ ˃ʰʻʹˍʷˌκˍˊʽʶˌ  ˃ʽ˂ˇˏ˄ ʴʽʰ  ˁʾ˄ʹˋʹΣ ˋˍʹ˄ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰ 
ˈ˃˖ˌ ˉʶˊʽʴˊʱ˒ˇˎ˄ ˋˎˋˍʺ˃ʰˍʰ ˋˍʰˍʽˁʱ ˁʰʽ ˉʰˊʱ ˍˇ ˈˍʽ ˇʽ ʰ˄ˍʽ˂ʺ˕ʶʽˌ ˍˇˎˌ 
ʶ˅ʶ˂ʾˋˋˇ˄ˍʰʽΣ ʵʶ˄ ʷ˔ˇˎ˄ ʶʴˁʰˍʰ˂ʶʾ˕ʶʽ ʰˁˈ˃ʹ ʶ˄ˍʶ˂˗ˌ  ˍʹ˄ ʴʶ˖ˁʶ˄ˍˊʽˁʺ ʻʶ˗ˊʹˋʹ 
ˍˇˎ ˁˈˋ˃ˇˎΥ 
ζʁ ɷ˂ʽˇˌΣ ˍˇ ˒ʶʴʴʱˊʽΣ ˇ ɼˊˈ˄ˇˌΧ ˁʰʽ ʹ ʅʶ˂ʺ˄ʹ ˃ˉˇˊʶʾ,Χ ˁʽ˄ˇˏ˄ˍʰʽ ʴˏˊ˖ ʰˉˈ ˍʹ ɱʹηΦ 
ɮ˄ʰʴ˄˖ˊʾʸˇˎ˄ ˍʹ ʅʶ˂ʺ˄ʹ ˖ˌ ˍˇ ˉʽˇ ˁˇ˄ˍʽ˄ˈ ˋˍʹ ɱʹ ˇˎˊʱ˄ʽˇ ˋ˗˃ʰΣ ʰ˄ ˁʰʽ ˋˍʹ˄ 
ˉ˂ʶʽˇ˕ʹ˒ʾʰ ˍˇˎˌ ˍʹ˄ ʰˉʶʽˁˇ˄ʾʸˇˎ˄ ˋʶ ʰˉˈˋˍʰˋʹ ʰˉˈ ˍʹ ɱʹΣ ˖ˌ ʰ˄ʶ˅ʱˊˍʹˍˇΣ 
ʰˎʻˏˉʰˊˁˍˇ ˉ˂ʰ˄ʺˍʹ (ɳʽˁˈ˄ʰ 4, ʅʶ˂ʺ˄ʹ ʰ˄ʶ˅ʱˊˍʹˍʰ- ̟ ˌ ˉ˂ʰ˄ʺˍʹˌύΦ 
 

 

 

ɳʽˁˈ˄ʰ р  ɮ˄ˍʽˉˊˇˋ˖ˉʶˎˍʽˁʷˌ ʰ˄ʰˉʰˊʰˋˍʱˋʶʽˌ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ό4ƻ ʶˉʾˉʶʵˇύ 

ɮ˄ˍʾˋˍˇʽ˔ʰΣ ˇʽ ʰˉˈ˕ʶʽˌ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʽˌ ʰˉˇˋˍʱˋʶʽˌ ˍ˖˄ 
ˇˎˊʱ˄ʽ˖˄ ˋ˖˃ʱˍ˖˄Σ ˁˎˊʾ˖ˌ  ʰˉˈ ˍʹ ɱʹΣ ˈˉ˖ˌ ˁʰʽ ˍʹ˄ ˏˉʰˊ˅ʹ ʺ ˈ˔ʽ ˇˊʾ˖˄ ˍˇˎ 
ɲʽʰˋˍʺ˃ʰˍˇˌ όʵʶˏˍʶˊʹ ʶ˄ˈˍʹˍʰ ʶˊ˖ˍʺˋʶ˖˄ύ ʶʾ˄ʰʽ ˇʽ ʶ˅ʺˌΥ ɼʱˉˇʽˇʽ ˃ʰʻʹˍʷˌκˍˊʽʶˌ 
ʽˋ˔ˎˊʾˋˍʹˁʰ˄ ˈˍʽ ʶʾ˄ʰʽ ˋʶ ʻʷˋʹ ˄ʰ ˉˊˇˋʵʽˇˊʾˋˇˎ˄ ˍʽˌ ʰˉˇˋˍʱˋʶʽˌ ˍ˖˄ ˇˎˊʱ˄ʽ˖˄ 
ˋ˖˃ʱˍ˖˄ ʰˉˈ ˍʹ ɱʹ ˃ʶ ˁˊʽˍʺˊʽˇ ˁˎˊʾ˖ˌ ˍˇ ˃ʷʴʶʻˈˌ ˍˇˎˌΦ ʆʷ˂ˇˌΣ ˉʰˊʱ ˍʹ˄ ˍʰˏˍʽˋʹ 
ˍˇˎ ɲʽʰˋˍʺ˃ʰˍˇˌ ˃ʶ ˍˇ ɶ˂ʽʰˁˈ ʅˏˋˍʹ˃ʰ όˁˎˊʾ˖ˌ ˋˍʽˌ ʰˉʶʽˁˇ˄ʾˋʶʽˌ ˍˇˎˌύ ˒ʰʾ˄ʶˍʰʽ 
όˋˍʽˌ ˉˊˇ˒ˇˊʽˁʷˌ ˍˇˉˇʻʶˍʺˋʶʽˌ ˍˇˎˌύ ˄ʰ ʰˉˇʵʷ˔ˇ˄ˍʰʽ ʷ˄ʰ ɲʽʱˋˍʹ˃ʰ ʰˊˁʶˍʱ 
ʵʽʁˎ ˊˎ˃ʷ˄ˇΣ ˔˖ˊʾˌ ˈˊʽʰΥ 
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ζʂ˔ʽΦ ɲʶ˄ ˉʽˋˍʶˏ˖ ˈˍʽ ʷ˔ʶʽ ˍʷ˂ˇˌ όˍˇ ɲʽʱˋˍʹ˃ʰύΦ ʃʽˋˍʶˏ˖ ˈˍʽ ʶʾ˄ʰʽ ʱˉʶʽˊˇΣ ˈˉ˖ˌ ˁʰʽ 
ˇʽ ʰˊʽʻ˃ˇʾ ˁʰʽ ˍʰ ʰˋˍʷˊʽʰηΦ 
«ʂ˔ʽΣ ʵʶ ʻʰ ˍʶ˂ʶʽ˗ˋʶʽ όˍˇ ˍʰ˅ʾʵʽ ˃ʰˌ ˋˍˇ ɲʽʱˋˍʹ˃ʰύΧ̒ʰ ˋˎ˄ʶ˔ʾʸʶˍʰʽ ˁʰʽ ʻʰ 
ˋˎ˄ʶ˔ʾʸʶˍʰʽΣ ʰ˒ˇˏ ʶʾ˄ʰʽ ʰˉʷˊʰ˄ˍˇ ˍˇ ɲʽʱˋˍʹ˃ʰηΦ 
ζʃʽˋˍʶˏ˖ ˈˍʽ ˃ˉˇˊˇˏ˃ʶ ˄ʰ ˒ˍʱˋˇˎ˃ʶ ˉʱˊʰ ˉˇ˂ˏ ˃ʰˁˊʽʱΣ ʵʹ˂ʰʵʺΧ ˈˍʽ ʻʰ 
˒ˍʱˋˇˎ˃ʶ ˋʶ ˉʱˊʰ ˉˇ˂˂ˇˏˌ ˉ˂ʰ˄ʺˍʶˌΣ ˃ʶˍʶ˖ˊʾˍʶˌΣ ʴʰ˂ʰ˅ʾʶˌ...ɻ ʶ˄ ˉʽˋˍʶˏ˖ ˄ʰ 
ˋˍʰ˃ʰˍʺˋˇˎ˃ʶ ό˄ʰ ˍʰ˅ʽʵʶˏˇˎ˃ʶύΣ ʴʽʰˍʾ ʵʶ˄ ˉʽˋˍʶˏ˖ ˈˍʽ ˋˍʰ˃ʰˍʱʶʽ ˁʱˉˇˎ ˍˇ 
ɲ̔ ʱˋˍʹ˃ʰηΦ 

ʆʷ˂ˇˌΣ ˇʽ ʰˉˈ˕ʶʽˌ ˍ˖˄ ˉʰʽʵʽ˗˄ ʴʽʰ ˍʹ ʵʹ˃ʽˇˎˊʴʾʰΣ ˍʹ˄ ʶ˅ʷ˂ʽ˅ʹ ˁʰʽ ˍˇ ˃ʷ˂˂ˇ˄ 
ˍˇˎ ɲʽʰˋˍʺ˃ʰˍˇˌ όˍˊʾˍʹ ʶ˄ˈˍʹˍʰ ʶˊ˖ˍʺˋʶ˖˄ύ ʶʾ˄ʰʽ ˇʽ ʶ˅ʺˌΥ ʃʽˋˍʶˏˇˎ˄ ˈˍʽ ˍʰ 
ˇˎˊʱ˄ʽʰ ˋ˗˃ʰˍʰ ʵʹ˃ʽˇˎˊʴʺʻʹˁʰ˄ ˋˍʰʵʽʰˁʱΣ ʶ˄˗ ˖ˌ ˉˊˇˌ ˍʹ˄ ʶ˅ʷ˂ʽ˅ʹ ˍˇˎ 
ɲʽʰˋˍʺ˃ʰˍˇˌ ˁʰʽ ˍʹˌ ɱʹˌΣ ʹ ˉ˂ʶʽˇ˕ʹ˒ʾʰ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ˉʶˊʽʴˊʱ˒ʶʽ ʵˎ˄ʰ˃ʽˁʷˌ 
˃ʶˍʰʲˇ˂ʷˌ ˍ˖˄ ˇˎˊʱ˄ʽ˖˄ ˋ˖˃ʱˍ˖˄ ˋˍˇ ˉʷˊʰˋ˃ʰ ˍ˖˄ ˔ˊˈ˄˖˄ ˁˎˊʾ˖ˌ ʰˉˈ 
ʶ˅˖ˍʶˊʽˁˇˏˌ ˉʰˊʱʴˇ˄ˍʶˌΣ ˈˉ˖ˌ ˇ ɷ˂ʽˇˌ ʺ ˁʱˉˇʽˇˌ ˃ʶˍʶ˖ˊʾˍʹˌ όˏˋˍʶˊʰ ʰˉˈ ʷˁˊʹ˅ʹ ʺ 
ˋˏʴˁˊˇˎˋʹύΥ 
ζɾʶˍʱ ʰˉˈ ʶˁʰˍˇ˃˃ˏˊʽʰ ˔ˊˈ˄ʽʰ ˇ ɷ˂ʽˇˌΣ ʻʰ ʴʾ˄ʶʽ ˃ʾʰ ˉˎˊʹ˄ʽˁʺ ʷˁˊʹ˅ʹΣ ʻʰ 
ʶ˅ʰ˒ʰ˄ʽˋˍʶʾ Χˁʰʽ ʵʶ˄ ʻʰ ˎˉʱˊ˔ˇˎ˄ ˃ʶˊʽˁˇʾ ˉ˂ʰ˄ʺˍʶˌΣ ʻʰ ʷ˔ˇˎ˄ ˁʰˍʰˋˍˊʰ˒ʶʾ Χʰˉˈ 
˃ʶˍʶ˖ˊʾˍʶˌηΣ 
ˁʰʻ˗ˌ ˁʰʽ ʰˉˈ ˒ˎˋʽˁʷˌ ʵʽʶˊʴʰˋʾʶˌ ˉˇˎ ʶˉʽʵˊˇˏ˄ ˁˎˊʾ˖ˌ ˋˍˇ ʰ˄ʱʴ˂ˎ˒ˇ ˁʰʽ ˍʹ˄ 
ʶ˅˖ˍʶˊʽˁʺ ʶˉʽ˒ʱ˄ʶʽʰ ˍ˖˄ ˋ˖˃ʱˍ˖˄ όʵʹ˃ʽˇˎˊʴʾʰ ʲˇˎ˄˗˄Σ ʶ˃˒ʱ˄ʽˋʹ ˄ʶˊˇˏΣ 
ʶ˃˒ʱ˄ʽˋʹ ʵʰˁˍˎ˂ʾ˖˄ ˁΦ˂ˉΦ): 
ζʁ ɷ˂ʽˇˌ ˄ˇ˃ʾʸ˖ ˉ˖ˌ ˁʱʻʶ ˔ˊˈ˄ˇ ʴʾ˄ʶˍʰʽ ˉʽˇ ʸʶˋˍˈˌ ˁʰʽ ˃ʶ ˉʽˇ ʻʶˊ˃ʷˌ ʰˁˍʾ˄ʶˌΧ ʴʽʰˍʾ 
ˁʱʻʶ ˁʰ˂ˇˁʰʾˊʽ ʶʾ˄ʰʽ ˉʽˇ ʸʶˋˍˈ Χ ʶˉʾˋʹˌ ˇ ɯˊʹˌ ˉʰ˂ʽʱ ʶʾ˔ʶ ˄ʶˊˈΣ ʰ˂˂ʱ ˍ˗ˊʰ ʷ˔ʶʽ 
ʶ˅ʰ˒ʰ˄ʽˋˍʶʾη. 
ʃʰˊʱ ˍʹ˄ ʷ˄ˍˇ˄ʹ ˁʰˍʰˋˍˊˇ˒ˇ˂ˇʴʾʰ όʷˁʵʹ˂ʹ ʹ ʶˉʽˊˊˇʺ ʰˉˈ ˋʶ˄ʱˊʽʰ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ 
˒h ˄ˍʰˋʾʰˌύΣ ʻʶ˖ˊˇˏ˄ ˍˇ ɲʽʱˋˍʹ˃ʰ ˖ˌ ˔˗ˊˇ ˉˇˎ ʻʰ ˎˉʱˊ˔ʶʽ ʴʽʰ ˉʱ˄ˍʰΦ ʅˍʽˌ 
ʶˊ˖ˍʺˋʶʽˌ ʵʹ˃ʽˇˎˊʴʾʰˌ ˁʰʽ ʶ˅ʷ˂ʽ˅ʹˌ ˇʽ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ʶˉʽˁʰ˂ʷˋˍʹˁʰ˄ ˋˎ˔˄ʱ 
˃ʶˍʰ˒ˎˋʽˁʷˌ ˁʰʽ ʰ˄ʻˊ˖ˉˇ˃ˇˊ˒ʽˁʷˌ ʰˉˈ˕ʶʽˌΥ 
ζΧʹ ɱʹ ʶʾ˄ʰʽ ʷ˄ʰˌ ˍˈˋˇˌ ʵʰ ˁˈˁˁˇˌΣ ʶ˄ʰ˄ˍʾˇ˄ ˋˍˇ˄ ɷ˂ʽˇΣ ˉˇˎ ʶʾ˄ʰʽ ˇ˂ˈˁ˂ʹˊˇˌ 
ʱ˄ʻˊ˖ˉˇˌη. 

ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ 

ɶ ʶʽˁˈ˄ʰ ˍ˖˄ ˉʰʽʵʽ˗˄ ʴʽʰ ˍˇ ɲʽʱˋˍʹ˃ʰ ˉʰˊʰ˃ʷ˄ʶʽ ʰˋʰ˒ʺˌΦ ʅʶ ˃ʶʴʱ˂ˇ ʲʰʻ˃ˈ ˍˇ 
ɲʽʱˋˍʹ˃ʰ ˍʰˎˍʾʸʶˍʰʽ ˃ʶ ˍˇ ɶ˂ʽʰˁˈ ʅˏ ˋˍʹ˃ʰΣ ʰ˄ˍʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˈ˃˖ˌ ˈˍʽ ˉˊˈˁʶʽˍʰʽ 
ʴʽʰ ˁʱˍʽ ˉʽˇ ʶˎˊˏ ˉˇˎ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˁʽ ʱ˂˂ʰ ˋ˗˃ʰˍʰ ˁʰʽ ˋ˔ʹ˃ʰˍʽˋ˃ˇˏˌΣ ˍʰ ˇˉˇʾʰ 
ʴ˄˖ˊʾʸˇˎ˄ ˃ˈ˄ˇ ˁʰˍΩ ˇ˄ˇ˃ʰˋʾʰΦ ʆˇ ɲʽʱˋˍʹ˃ʰ ʴʽʰ ˍʰ ˉʶˊʽˋˋˈˍʶˊʰ ˉʰʽʵʽʱ 
ˉʶˊʽʴˊʱ˒ʶˍʰʽ ˋˍʰˍʽˁˈ ˁʰʽ ʰʵˎ˄ʰˍˇˏ˄ ˄ʰ ʰ˄ˍʽ˂ʹ˒ʻˇˏ˄ ˍʹ ʵˎ˄ʰ˃ʽˁʺ ˍˇˎ ˁʰʽ ˍʹ˄ 
ʶ˅ʶ˂ʽˁˍʽˁʺ ˉˇˊʶʾʰ ˍˇˎ ˋˍˇ ˄˔ˊˈ˄ˇΦ ɾʶˍʰ˒ˎˋʽˁʷˌ ˁʰʽ ʰ˄ʻˊ˖ˉˇ˃ˇˊ˒ʽˁʷˌ ʶˊ˃ʹ˄ʶʾʶˌ 
ˉˊˇˋˉʰʻˇˏ˄ ˄ʰ ˁʰ˂ˏ˕ˇˎ˄ ˍˈˋˇ ˍʹ˄ ʷ˂˂ʶʽ˕ʹ ˁʰˍʰ˄ˈʹˋʹˌ ˍˇˎ ʶˉʽˋˍʹ˃ˇ˄ʽˁˇˏ 
ˉ˂ʰʽˋʾˇˎ ˈˋˇ ˁʰʽ ˍʽˌ ˎˉʰˊ˅ʽʰˁʷˌ ˒ˇʲʾʶˌ ˍˇˎˌΦ ʁʽ ʴ˄˗ˋʶʽˌ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ʴʽʰ ˍˇ 
ɲʽʱˋˍʹ˃ʰ ʵʶ˄ ʶʾ˄ʰʽ ˉˊˇʿˈ˄ ˁʰˍʰ˄ˈʹˋʹˌ, ˁʰʻ˗ˌ ˉˊˇʷˊ˔ˇ˄ˍʰʽ ˁˎˊʾ˖ˌ ʰˉˈ ʱˍˎˉʶˌ 
ˉʹʴʷˌΣ ʴʶʴˇ˄ˈˌ ˉˇˎ ˉˊˇˁʰ˂ʶʾ ˋˎ˔˄ʱ ˉʰˊʰ˄ˇʺˋʶʽˌΦ ʆʰ ˉʰʽʵʽʱ ˒ʰʾ˄ʶˍʰʽ ˈˍʽ 
ˉˊˇˋˉʰʻˇˏ˄ ˄ʰ ˋˎ˃ʲʽʲʱˋˇˎ˄ ˍʽˌ ʰˁʰˍʷˊʴʰˋˍʶˌ ʽʵʷʶˌ ˍˇˎˌ ˃ʶ ˍʹ˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ 
ʴ˄˗ˋʹΦ 
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ɽʰ˃ʲʱ˄ˇ˄ˍʰˌ ˎˉˈ˕ʹ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΣ ʹ ʷˊʶˎ˄ʰ ˉˊˇˍʶʾ˄ʶˍʰʽ ˄ʰ ʶˉʶˁˍʰʻʶʾ 
ˋʶ ˃ʶʴʰ˂ˏˍʶˊˇ ˁʰʽ ʰ˄ˍʽˉˊˇˋ˖ˉʶˎˍʽˁˈˍʶˊˇ ʵʶʾʴ˃ʰ, ˗ˋˍʶ ˄ʰ ʴʶ˄ʽˁʶˎʻˇˏ˄ ˍʰ 
ˋˎ˃ˉʶˊʱˋ˃ʰˍʱ ˍʹˌΦ 

ɰʽʲ˂ʽˇʴˊʰ˒ʾʰ 

ʋʰ˂ˁʽʱΣ ɼΦ όнллсύ. ʆˇ ɶ˂ʽʰˁˈ ʅˏˋˍʹ˃ʰ ˃ʷˋʰ ˋˍˇ ʅˏ˃ˉʰ˄. ɶˊʱˁ˂ʶʽˇΥ ʃʰ˄ʶˉʽˋˍʹ˃ʽʰˁʷˌ 
ɳˁʵˈˋʶʽˌ ɼˊʺˍʹˌ 

ɼʽˇˎˊˍʸʺΣ ɾΦΣ ϧ ʋʰ˂ˁʽʱΣ ɼΦόнлмоύ. ɹʵʷʶˌ ˃ʰʻʹˍ˗˄ ʵʶˎˍʶˊˇʲʱʻ˃ʽʰˌ ʶˁˉʰʾʵʶˎˋʹˌ ʴʽʰ ˍˇ 
ʅˏ˃ˉʰ˄Σ ɲʽʵʰˋˁʰ˂ʾʰ ˁʰʽ ɾʱʻʹˋʹ ˋˍʽˌ ʊˎˋʽˁʷˌ ɳˉʽˋˍʺ˃ʶˌ ˁʰʽ ˍʹ˄ ʆʶ˔˄ˇ˂ˇʴʾʰΥ ʷˊʶˎ˄ʶˌ 
ˁʰʽ˄ˇˍˇ˃ʾʶˌ ˁʰʽ ˉˊʰˁˍʽˁʷˌ. фˇ ˉʰ˄ʶ˂˂ʺ˄ʽˇ ˋˎ˄ʷʵˊʽˇ ʵʽʵʰˁˍʽˁʺˌ ˒ˎˋʽˁ˗˄ ʶˉʽˋˍʹ˃˗˄ ˁʰʽ 
˄ʷ˖˄ ˍʶ˔˄ˇ˂ˇʴʽ˗˄ ˋˍʹ˄ ʶˁˉʰʾʵʶˎˋʹΣ ɸʶˋˋʰ˂ˇ˄ʾˁʹ нлмрΦ 

Ausubel, D. P. (1968). Educational Psychology: A Cognitive View (New York: Holt, Rinehart 
and Winston). 

Erickson, F. (1998). Qualitative Research Methods for Science Education. In B, J. Fraser & K. 
G. Tobin(Eds): International Handbook of Science Education. Dordrecht: Kluwer, 1155-
1173. 

Ojala, J. (1997), Lost in space? The concepts of planetary phenomena held by trainee primary 
school teachers. International Research in Geographical and Environmental Education, 
6(3), 183-203 

Prather, E.E., & Harrington, R.R.( 2001). Student Understanding of Ionizing Radiation and 
Radioactivity.  Journal of Science Teaching, 31(2), 89. 

{ƘŀǊǇΣ WΦ ϧ YǳŜǊōƛǎΣ tΦ όнллрύΦ /ƘƛƭŘǊŜƴΩǎ LŘŜŀǎ !ōƻǳǘ ǘƘŜ {ƻƭŀǊ {ȅǎǘŜƳ ŀƴŘ ǘƘŜ /Ƙŀƻǎ ƛƴ 
Learning Science. Science Education, 90, 124-147. 

Spiliotopoulou-tŀǇŀƴǘƻƴƛƻǳΣ ±Φ όнллтύΦ aƻŘŜƭǎ ƻŦ ǘƘŜ ¦ƴƛǾŜǊǎŜΥ /ƘƛƭŘǊŜƴΩǎ 9ȄǇŜǊƛŜƴŎŜǎ ŀƴŘ 
Evidence from the History of Science. Science & Education, 16(7-8), 801-833. 

 



ʃʄɮɼʆɹɼɮ мнˇˎ ʅʇɿɳɲʄɹʁʇ ɳɿɳʊɳʆ   ʃʄʁʊʁʄɹɼɳʅ ɮɿɮɼʁɹɿʍʅɳɹʅ 

150 
 

ʁʽ ʵʽʵʰˁˍʽˁʷˌ ˉˊʰˁˍʽˁʷˌ ˒ˇʽˍʹˍ˗˄ ʃʆɲɳ ʴʽʰ ˍʹ 
ʵʽʰˉˊʰʴ˃ʱˍʶˎˋʹ ˁˇʽ˄˖˄ʽˁˇʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ʸʹˍʹ˃ʱˍ˖˄ 
ˎˉˈ ˍˇ ˉˊʾˋ˃ʰ ˍ˖˄ ʶˉʽˋˍʹ˃ˇ˂ˇʴʽˁ˗˄ ˍˇˎˌ ˉʶˉˇʽʻʺˋʶ˖˄ 

ɮʻʰ˄ʰˋʾʰ ɼˇˁˇ˂ʱˁʹΣ  ɲʹ˃ʺˍˊʹˌ ʅˍʰˏˊˇˎ 

ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɼˊʺˍʹˌ 

ʃʶˊʾ˂ʹ˕ʹ 

ɶ ʶ˄ˋ˖˃ʱˍ˖ˋʹ  ˁˇʽ˄˖˄ʽˁˇʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ʸʹˍʹ˃ʱˍ˖˄ ˋˍʹ ʵʽʵʰˋˁʰ˂ʾʰ ˍ˖˄ ˒ˎˋʽˁ˗˄ ʶˉʽˋˍʹ˃˗˄ 
ˁʰʻˇˊʾʸʶˍʰʽ ˋʶ ˋʹ˃ʰ˄ˍʽˁˈ ʲʰʻ˃ˈ ʰˉˈ ˍʹ˄ ʶˉʰʴʴʶ˂˃ʰˍʽˁʺ ʴ˄˗ˋʹ ˍ˖˄ ʶˁˉʰʽʵʶˎˍʽˁ˗˄ ˁʰʽ ˍʽˌ 
ˉˊˇˋ˖ˉʽˁʷˌ ˍˇˎˌ ʰ˄ˍʽ˂ʺ˕ʶʽˌ ʴʽʰ ˍʹ ˒ˏˋʹ ˍʹˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ʴ˄˗ˋʹˌ. ʅˎ˄ʶˉ˗ˌΣ ˋˁˇˉˈˌ ˍʹˌ 
ˉʰˊˇˏˋʰˌ ʶˊʴʰˋʾʰˌ ʶʾ˄ʰʽ ʹ ˃ʶ˂ʷˍʹ ˍˇˎ ˍˊˈˉˇˎ ˃ʶ ˍˇ˄ ˇˉˇʾˇ ˇʽ ʶˉʽˋˍʹ˃ˇ˂ˇʴʽˁʷˌ 
ˉʶˉˇʽʻʺˋʶʽˌ ˍ˖˄ ʶˁˉʰʽʵʶˎˍʽˁ˗˄ ʰ˂˂ʹ˂ʶˉʽʵˊˇˏ˄ ˃ʶ ˍʽˌ ʵʽʵʰˁˍʽˁʷˌ ˉˊʰˁˍʽˁʷˌ ˉˇˎ 
ˋ˔ʶʵʽʱʸˇˎ˄ ˄ʰ ʶ˒ʰˊ˃ˈˋˇˎ˄ ʴʽʰ ˍʹ ʵʽʰˉˊʰʴ˃ʱˍʶˎˋʹ ˍ˖˄ ˁˇʽ˄˖˄ʽˁˇʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ 
ʸʹˍʹ˃ʱˍ˖˄, ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ʷ˄ʰ ˋˏʴ˔ˊˇ˄ˇ ʶˉʽˋˍʹ˃ˇ˄ʽˁˈ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ, ˈˉ˖ˌ ʶʾ˄ʰʽ ʰˎˍˈ 
ˍʹˌ ˄ʰ˄ˇˍʶ˔˄ˇ˂ˇʴʾʰˌΦ ʅˍʹ˄ ʷˊʶˎ˄ʰ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ʷ˅ʽ ˃ʶ˂˂ˇ˄ˍʽˁˇʾ ʶˁˉʰʽʵʶˎˍʽˁˇʾ 
ˉˊ˖ˍˇʲʱʻ˃ʽʰˌ ʶˁˉʰʾʵʶˎˋʹˌΣ ˇʽ ˇˉˇʾˇʽ ʰ˒ˇˏ ʶ˅ˇʽˁʶʽ˗ʻʹˁʰ˄ ˃ʶ ˍʽˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʷˌ ˁʰʽ 
ˁˇʽ˄˖˄ʽˁʷˌ ʵʽʰˋˍʱˋʶʽˌ ˍʹˌ ˄ʰ˄ˇˍʶ˔˄ˇ˂ˇʴʾʰˌΣ ʰ˄ʷˉˍˎ˅ʰ˄ ˍˇ ʵʽʵʰˁˍʽˁˈ ˍˇˎˌ ˎ˂ʽˁˈΦ  

ɽʷ˅ʶʽˌ ˁ˂ʶʽʵʽʱ: ˁˇʽ˄˖˄ʽˁˇʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ʸʹˍʺ˃ʰˍʰΣ ˒ˏˋʹ ˍʹˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ʴ˄˗ˋʹˌΣ 
˄ʰ˄ˇˍʶ˔˄ˇ˂ˇʴʾʰ 

The interaction between pre-ǎŜǊǾƛŎŜ ǇǊƛƳŀǊȅ ǘŜŀŎƘŜǊǎΩ 
SSI teaching practices and their epistemological beliefs 

Athanasia Kokolaki, Dimitris Stavrou 

University of Crete 

Abstract 

The integration of socioscientific issues (SSI) in science courses is determined to a large 
ŜȄǘŜƴǘ ōȅ ǘŜŀŎƘŜǊǎΩ ǇǊƻŦŜǎǎƛƻƴŀƭ ƪƴƻǿƭŜŘƎŜ ŀƴŘ ǘƘŜƛǊ ǇŜǊǎƻƴŀƭ ōŜƭƛŜŦǎ ŀōƻǳǘ ǘƘŜ ƴŀǘǳǊŜ ƻŦ 
ǎŎƛŜƴǘƛŦƛŎ ƪƴƻǿƭŜŘƎŜΦ ¢ƘŜǊŜŦƻǊŜΣ ǘƘŜ ǇǳǊǇƻǎŜ ƻŦ ǘƘŜ ǇǊŜǎŜƴǘ ǿƻǊƪ ƛǎ ǘƻ ŜȄǇƭƻǊŜ Ƙƻǿ ǘŜŀŎƘŜǊǎΩ 
epistemological beliefs interact with the teaching practices they plan to implement in order 
to negotiate with students SSIs related to contemporary scientific topics such as 
nanotechnology. Six pre - service primary teachers participated in the research. Initially, pre 
ς service teachers got familiar with the scientific and the social aspects of nanotechnology 
and subsequently they developed a module on SSI.  

Keywords: Socioscientific issues, nature of scientific knowledge, nanotechnology  
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ɳʽˋʰʴ˖ʴʺ 

ʆʰ ˁʽ˄ʹˍʱ ˍʹ˂ʷ˒˖˄ʰΣ ˍʰ ʶ˃ʲˈ˂ʽʰΣ ˍʰ ʴʶ˄ʶˍʽˁʱ ˍˊˇˉˇˉˇʽʹ˃ʷ˄ʰ ˍˊˈ˒ʽ˃ʰΣ ˇʽ 
ʶ˒ʰˊ˃ˇʴʷˌ ˍʹˌ ˄ʰ˄ˇˍʶ˔˄ˇ˂ˇʴʾʰˌ ʶʾ˄ʰʽ ˉʰˊʰʵʶʾʴ˃ʰˍʰ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ˁʰʽ˄ˇˍˇ˃ʽ˗˄ 
ˉˇˎ ˋˎ˔˄ʱ ʰˉˇˍʶ˂ˇˏ˄ ʺ ʷ˔ˇˎ˄ ʰˉˇˍʶ˂ʷˋʶʽ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ʰ˄ˍʽˉʰˊʱʻʶˋʹˌ ˍˈˋˇ ˋʶ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁˈ ʶˉʾˉʶʵˇ ˈˋˇ ˁʰʽ ˋʶ ʶˉʾˉʶʵˇ ˁˇʽ˄˖˄ʾʰˌΦ ʃˊˇˁʶʽ˃ʷ˄ˇˎ ˇʽ ˃ʰʻʹˍʷˌΣ ˖ˌ 
˃ʶ˂˂ˇ˄ˍʽˁˇʾ ˉˇ˂ʾˍʶˌΣ ˄ʰ ˃ˉˇˊʷˋˇˎ˄ ˄ʰ ˁʰˍʰ˄ˇʺˋˇˎ˄ ˁʰʽ ˄ʰ ʵʽʰ˔ʶʽˊʽˋˍˇˏ˄ ʰˎˍʷˌ ˍʽˌ 
ʰ˄ˍʽˉʰˊʰʻʷˋʶʽˌ, ˁˊʾ˄ʶˍʰʽ ʰ˄ʰʴˁʰʾˇ ʶˁˍˈˌ ʰˉˈ ʴ˄˗ˋʶʽˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁˇˏ 
ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎΣ ˄ʰ ˁʰˍʰ˄ˇʺˋˇˎ˄ ˉˍˎ˔ʷˌ ˍʹˌ ˒ˏˋʹˌ ˍʹˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ʴ˄˗ˋʹˌ ˁʰʽ ˄ʰ 
ˁʰ˂˂ʽʶˊʴʺˋˇˎ˄ ʵʶ˅ʽˈˍʹˍʶˌ ʶˉʽ˔ʶʽˊʹ˃ʰˍˇ˂ˇʴʾʰˌ ˁʰʽ ˂ʺ˕ʹˌ ʰˉˈ˒ʰˋʹˌ ό{ŀdler et al.,  
нллтύΦ ɮˎˍʷˌ ˇʽ ʵʶ˅ʽˈˍʹˍʶˌ ʻʶ˖ˊʶʾˍʰʽ ˈˍʽ ˃ˉˇˊˇˏ˄ ˄ʰ ˁʰ˂˂ʽʶˊʴʹʻˇˏ˄ ˋˍʰ ˃ʰʻʺ˃ʰˍʰ 
ˍ˖˄ ˒ˎˋʽˁ˗˄ ʶˉʽˋˍʹ˃˗˄ όʊɳύ ˃ʷˋʰ ʰˉˈ ˍʹ ʵʽʰˉˊʰʴ˃ʱˍʶˎˋʹ 
ˁˇʽ˄˖˄ʽˁˇʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ʸʹˍʹ˃ʱˍ˖˄ όY9½ύ  όˉ˔Φ ½ŜƛŘƭŜǊ Ŝǘ al,. 2019). 

ʍˌ ˉˊˇˌ ˍʹ˄ ʷ˄ˍʰ˅ʹ ˍ˖˄ ɼɳɵ ˋˍʹ ʵʽʵʰˋˁʰ˂ʾʰ ˍ˖˄ ʊɳΣ ˋʹ˃ʰ˄ˍʽˁˈ ˊˈ˂ˇ 
˒ʰʾ˄ʶˍʰʽ ˄ʰ ʷ˔ʶʽ ˇ ʾʵʽˇˌ ˇ ʶˁˉʰʽʵʶˎˍʽˁˈˌΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˇʽ ʵˎˋˁˇ˂ʾʶˌ ˍ˖˄ 
ʶˁˉʰʽʵʶˎˍʽˁ˗˄ ˖ˌ ˉˊˇˌ ʰΦ ̱́  ʴ˄˗ˋʹ ʶˉʽˋˍʹ˃ˇ˄ʽˁˇˏ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ʰ˄ˍʽˁʶʽ˃ʷ˄˖˄ 
ʷˊʶˎ˄ʰˌ ʰʽ˔˃ʺˌΣ ʲΦ ̱̔ ˌ ˁˇʽ˄˖˄ʽˁʷˌ ʵʽʰˋˍʱˋʶʽˌ ʶ˄ˈˌ ʸʹˍʺ˃ʰˍˇˌΣ ʴΦ ̱́  ˁh ˍʰ˄ˈʹˋʹ 
ˉˍˎ˔˗˄ ˍʹˌ ˒ˏˋʹˌ ˍʹˌ ʶˉʽˋˍʺ˃ʹˌ όʊˍɳύ ˁʰʽ ˍʹˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ʴ˄˗ˋʹˌ όʊˍɳɱύ ʰ˂˂ʱ 
ˁʰʽ ʵΦ ʹ ʷ˂˂ʶʽ˕ʹ ʴ˄˗ˋʹˌ ʰ˄ʰ˒ˇˊʽˁʱ ˃ʶ ɼɳɵ ʵʽʵʰˁˍʽˁʷ ̩ˉˊʰˁˍʽˁʷˌ ˁʰʽ ˉˊʰˁˍʽˁʷˌ 
ʰ˅ʽˇ˂ˈʴʹˋʹˌ, ˒ʰʾ˄ʶˍʰʽ ˄ʰ ˋˎ˃ʲʱ˂˂ˇˎ˄ ˋˍʹ˄ ˉʶˊʽˇˊʽˋ˃ʷ˄ʹ ʶ˒ʰˊ˃ˇʴʺ ɼɳɵ 
ˉˊˇˋʶʴʴʾˋʶ˖˄ ˋˍʹ˄ ˍʱ˅ʹ όˉ˔Φ Lee & Yang, 2019ύΦ ɮˉˈ ʰˎˍʷˌ ˍʽˌ ʵˎˋˁˇ˂ʾʶˌ ʽʵʽʰʾˍʶˊˇ 
ˊˈ˂ˇ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ˉʰʾʸˇˎ˄ ˇʽ ˋˎ˔˄ʱ ʰˉ˂ˇʿˁʷˌ ʰ˄ˍʽ˂ʺ˕ʶʽˌ ˍ˖˄ ʶˁˉʰʽʵʶˎˍʽˁ˗˄ ʴʽʰ ˍʹ 
ʊˍɳ ˁʰʽ ˍʹ ʊˍɳɱ, ˁʰʻ˗ˌ ˇʽ ʰ˄ˍʽ˂ʺ˕ʶʽˌ ʰˎˍʷˌ ˁʰʻˇˊʾʸˇˎ˄ ʰ˒ʶ˄ˈˌ ˍʹ˄ ˁʰˍʰ˄ˈʹˋʹ ˍ˖˄ 
ʶˁˉʰʽʵʶˎˍʽˁ˗˄ ʴˏˊ˖ ʰˉˈ ˍʹ˄ ʰ˃˒ʽ˂ʶʴˈ˃ʶ˄ʹ ˒ˏˋʹ ˍ˖˄ ɼɳɵ ˁʰʽ ˍʹ˄ ʶˊ˃ʹ˄ʶʾʰ ˍˇˎˌ 
ˋ˔ʶˍʽˁʱ ˃ʶ ˍʽˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʷˌ ʰ˄ˍʽˉʰˊʰʻʷˋʶʽˌ ˁʰʽ ʰ˒ʶˍʷˊˇˎ ˍˇ˄ ˍˊˈˉˇ ˃ʶ ˍˇ˄ ˇˉˇʾˇ 
ʰˎˍˇʾ ʰ˄ʰ˂ˏˇˎ˄ ˁʰʽ ʶˉʽ˔ʶʽˊʹ˃ʰˍˇ˂ˇʴˇˏ˄ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ˉˇ˂ˎˉ˂ˇˁˈˍʹˍʰ ʶ˄ˈˌ 
ˍʷˍˇʽˇˎ y ʹˍʺ˃ʰˍˇˌ όˉ˔Φ 9ǊȅŀǎŀǊ & Kilinc 2021̃ Lui & Roehrig, 2019). 

ʃʰˊʱ˂˂ʹ˂ʰΣ ˂ˈʴ˖ ˍ˖˄ ʵˎˋˁˇ˂ʽ˗˄ ˉˇˎ ʰ˄ˍʽ˃ʶˍ˖ˉʾʸˇˎ˄ ˇʽ ʶˁˉʰʽʵʶˎˍʽˁˇʾ ˁʰʽ 
˖ˌ ˉˊˇˌ ˍʽˌ ɼɳɵ ʵʽʵʰˁˍʽˁʷˌ ˉˊʰˁˍʽˁʷˌΣ ˋˍʹ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ˉˊˇˍʶʾ˄ˇ˄ˍʰʽ ˉˇʽˁʾ˂ʰ 
ˉ˂ʰʾˋʽʰ ˉˇˎ ˋˍˈ˔ˇ ʷ˔ˇˎ˄ ˍʹ˄ ˎˉˇˋˍʺˊʽ˅ʹ ˍ˖˄ ʶˁˉʰʽʵʶˎˍʽˁ˗˄ ˋˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˁʰʽ 
ʶ˒ʰˊ˃ˇʴʺ ɼɳɵ ʵʽʵʰˋˁʰ˂ʽ˗˄Φ ɴ˄ʰ ʰˉˈ ˍʰ ˉʽˇ ˉˊˈˋ˒ʰˍʰ ˃ˇ˄ˍʷ˂ʰ ʶʾ˄ʰʽ ʰˎˍˈ ˉˇˎ 
ˉˊˇˍʶʾ˄ʶʽ ˇ {ŀŘƭŜǊ ˁʰʽ ˇʽ ˋˎ˄ʶˊʴʱˍʶˌ ˍˇˎ όнлмтύ όɳʽˁˈ˄ʰ мύ ˋˏ˃˒˖˄ʰ ˃ʶ ˍˇ ˇˉˇʾˇ 
˃ʽʰ ʵʽʵʰˋˁʰ˂ʾʰ ɼɳɵ ˁˊʾ˄ʶˍʰʽ ˋˁˈˉʽ˃ˇ ʰΦ ˄ʰ ˅ʶˁʽ˄ʱʶʽ ʰˉˈ ʷ˄ʰ ˋˏʴ˔ˊˇ˄ˇ ʶˉʽˋˍʹ˃ˇ˄ʽˁˈ 
ʻʷ˃ʰ ˃ʶ ˁˇʽ˄˖˄ʽˁʷˌ ˉˊˇʶˁˍʱˋʶʽˌ ˖ˌ ˁʶ˄ˍˊʽˁˈ ˉˊˇˌ ʵʽʶˊʶˏ˄ʹˋʹ ʸʺˍʹ˃ʰΣ ʲΦ ˄h  
ʶ˃ˉ˂ʷˁʶʽ ˍˇˎˌ ˃ʰʻʹˍʷˌ ˍˈˋˇ ˃ʶ ʻʶ˃ʶ˂ʽ˗ʵʶʽˌ ʷ˄˄ˇʽʶˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁˇˏ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ 
ˈˋˇ ˁʰʽ ˃ʶ ˉˊʰˁˍʽˁʷˌ ɼɳɵ ˋˎ˂˂ˇʴʽˋˍʽˁʺˌ ˁʰʽ ʴΦ ˄ʰ ʶˉʽʵʽ˗ˁʶʽ ˍʹ ˋˏ˄ʻʶˋʹ ˍ˖˄ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ˁʰʽ ˁˇʽ˄˖˄ʽˁ˗˄ ˉˍˎ˔˗˄ ʴʽʰ ˍˇ˄ ˉˊˇˋʵʽˇˊʽˋ˃ˈ ˍˇˎ ˁʶ˄ˍˊʽˁˇˏ 
ʸʹˍʺ˃ʰˍˇˌΦ ɼʶ˄ˍˊʽˁˈ ˋˍˇʽ˔ʶʾˇ ˍˇˎ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇˎ ˃ˇ˄ˍʷ˂ˇˎ ɼɳɵ ɻɻ̔ʰˋˁʰ˂ʽ˗˄ 
ʰˉˇˍʶ˂ʶʾ ʹ ʶ˃ˉ˂ˇˁʺ ˍ˖˄ ˃ʰʻʹˍ˗˄ ˃ʶ ˉˊʰˁˍʽˁʷˌ ɼɳɵ ˋˎ˂˂ˇʴʽˋˍʽˁʺˌ ̍ ˉ˖ˌ ʶʾ˄ʰʽΥ 

1. ɶ h ˄ʰʴ˄˗ˊʽˋʹ ˍʹˌ ʷ˃˒ˎˍʹˌ ˉˇ˂ˎˉ˂ˇˁˈˍʹˍʰˌ ˍ˖˄ ɼɳɵ 
2. ɶ h ˄ʰʴ˄˗ˊʽˋʹ ˈˍʽ ˍʰ ɼɳɵ ˎˉˈˁʶʽ˄ˍʰʽ ˋʶ ʵʽʰˊˁʺ ʷˊʶˎ˄ʰ 
3. ɶ ʁ ˅ʷˍʰˋʹ ˍ˖˄ ʸʹˍʹ˃ʱˍ˖˄ ʰˉˈ ˉˇʽˁʾ˂ʶˌ ˇˉˍʽˁʷˌ  
4. ʁ ̫ ˂ʶʴ˔ˇˌ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ʶʴˁˎˊˈˍʹˍʰ ˁʰʽ ̱ ʹ˄ ʰ˅ʽˇˉʽˋˍʾʰ ˍ˖˄ ˉ˂ʹˊˇ˒ˇˊʽ˗˄ 
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ɳʽˁˈ˄ʰ м ɾˇ˄ˍʷ˂ˇ ʰ˄ʱˉˍˎ˅ʹˌ  ɼɳɵ ʵʽʵʰˋˁʰ˂ʽ˗˄ 

ɾʶ ʲʱˋʹ ˍʰ ˉʰˊʰˉʱ˄˖Σ ˋˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʷˊʶˎ˄ʰˌ ʶʾ˄ʰʽ ˄ʰ ˃ʶ˂ʶˍʹʻʶʾ ʹ 
ʵʽʰʵʽˁʰˋʾʰ ˃ʶ ˍʹ˄ ˇˉˇʾʰ ˃ʶ˂˂ˇ˄ˍʽˁˇʾ ʶˁˉʰʽʵʶˎˍʽˁˇʾ ˉˊ˖ˍˇʲʱʻ˃ʽʰˌ ʶˁˉʰʾʵʶˎˋʹˌ 
ʰ˄ʰˉˍˏˋˋˇˎ˄ ʵʽʵʰˁˍʽˁʱ ˋʶ˄ʱˊʽʰ ʴʽʰ ˍʹ ʵʽʰˉˊʰʴ˃ʱˍʶˎˋʹ ɼɳɵ, ˉˇˎ ʶʴʶʾˊˇ˄ˍʰʽ ʰˉˈ 
ʷ˄ʰ ˋˏʴ˔ˊˇ˄ˇ ʶˉʽˋˍʹ˃ˇ˄ʽˁˈ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ, ˈˉ˖ˌ ʶʾ˄ʰʽ ʰˎˍˈ ˍʹˌ ˄ʰ˄ˇˍʶ˔˄ˇ˂ˇʴʾʰˌ 
(ɿɳʆύΦ ʅˍʹ˄ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ʶˊʴʰˋʾʰ ʶˉʽˁʶ˄ˍˊ˗˄ˇˎ˃ʶ ˋˍˇ˄ ˍˊˈˉˇ ˃ʶ ˍˇ˄ ˇˉˇʾˇ ˍʰ 
˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍ˖˄ ɼɳɵ ʵʽʵʰˁˍʽˁ˗˄ ˋʶ˄ʰˊʾ˖˄ ˉˇˎ ʰ˄ʰˉˍˏˋˋˇˎ˄ ˇʽ ˃ʶ˂˂ˇ˄ˍʽˁˇʾ 
ʶˁˉʰʽʵʶˎˍʽˁˇʾΣ ʰ˂˂ʹ˂ʶˉʽʵˊˇˏ˄ ˃ʶ ˍʽˌ ʰ˄ˍʽ˂ʺ˕ʶʽˌ ˍˇˎˌ ʴʽʰ ˍʹ ˒ˏˋʹ ˍʹˌ ʶˉʽˋˍʺ˃ʹˌ ˁʰʽ 
ˍʹˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ʴ˄˗ˋʹˌ.  

ʅˎ˄ʶˉ˗ˌ ˍˇ ʶˊʶˎ˄ʹˍʽˁˈ ʶˊ˗ˍʹ˃ʰ ˉˇˎ ˁʰʻˇʵʹʴʶʾ ˍʹ˄ ˉʰˊˇˏˋʰ ʶˊʴʰˋʾʰ ʶʾ˄ʰʽΥ 
ʃ˗ˌ ˍʰ ʵʽʵʰˁˍʽˁʱ ˋʶ˄ʱˊʽʰ ˉˇˎ ʰ˄ʰˉˍˏˋˋˇˎ˄ ˇʽ ˃ʶ˂˂ˇ˄ˍʽˁˇʾ ʶˁˉʰʽʵʶˎˍʽˁˇʾ 
ˉˊ˖ˍˇʲʱʻ˃ʽʰˌ ʶˁˉʰʾʵʶˎˋʹˌ ʴʽʰ ˍʹ ʵʽʰˉˊʰʴ˃ʱˍʶˎˋʹ ˁˇʽ˄˖˄ʽˁˇʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ 
ʸʹˍʹ˃ʱˍ˖˄ ˋ˔ʶˍʽˁʱ ˃ʶ ʷ˄ʰ ˋˏʴ˔ˊˇ˄ˇ ʶˉʽˋˍʹ˃ˇ˄ʽˁˈ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ, ˈˉ˖ˌ ʶʾ˄ʰʽ ʰˎˍˈ ˍʹˌ 
˄ʰ˄ˇˍʶ˔˄ˇ˂ˇʴʾʰˌ, ʰ˂˂ʹ˂ʶˉʽʵˊˇˏ˄ ˃ʶ ˍʽˌ ʰ˄ˍʽ˂ʺ˕ʶʽˌ ˍˇˎˌ ʴʽʰ ˍʹ ˒ˏˋʹ ˍʹˌ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ʴ˄˗ˋʹˌΤ 

ɾʶʻˇʵˇ˂ˇʴʾʰ 

ʅˍʹ˄ ʷˊʶˎ˄ʰ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ с ˒ˇʽˍʹˍʷˌ ˍˇˎ ʃʰʽʵʰʴ˖ʴʽˁˇˏ ʆ˃ʺ˃ʰˍˇˌ ɲʹ˃ˇˍʽˁʺˌ 
ɳˁˉʰʾʵʶˎˋʹˌ ˍˇˎ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ ɼˊʺˍʹˌ όʊм ς ʊс)Σ ˇʽ ˇˉˇʾˇʽ ˁʰˍʱ ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ 
ʷˍˇˌ нлмф ς нлнл ʶˁˉˈ˄ʹˋʰ˄ ˍʹ˄ ˉˍˎ˔ʽʰˁʺ ˍˇˎˌ ʶˊʴʰˋʾʰ ˋˍˇ˄ ˍˇ˃ʷʰ ˍʹˌ ʵʽʵʰˁˍʽˁʺˌ 
ˍ˖˄ ˒ˎˋʽˁ˗˄ ʶˉʽˋˍʹ˃˗˄Φ ɶ ʷˊʶˎ˄ʰ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˋʶ ˍˊʶʽˌ ˒ʱˋʶʽˌ ˋˎ˄ˇ˂ʽˁʺˌ 
ʵʽʱˊˁʶʽʰˌ ʵʶˁʰˇˁˍ˗ ˍˊʾ˖ˊ˖˄ ˋˎ˄ʰ˄ˍʺˋʶ˖˄ όˋ˔ʺ˃ʰ мύΦ ʅˍʹ˄ ˉˊ˗ˍʹ ˒ʱˋʹ όс 
ˋˎ ˄ʰ˄ˍʺˋʶʽˌύΣ ˇʽ ˒ˇʽˍʹˍʷˌ ʶ˅ˇʽˁʶʽ˗ʻʹˁʰ˄ ˃ʶ ʻʶ˃ʶ˂ʽ˗ʵʶʽˌ ʷ˄˄ˇʽʶˌ ˁʰʽ ˁʰʽ˄ˇˍˈ˃ʶˌ 
ʶ˒ʰˊ˃ˇʴʷˌ ˍʹˌ ɿɳʆΣ ˋˎʸʺˍʹˋʰ˄ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʽˌ ʰʲʶʲʰʽˈˍʹˍʶˌ ʰ˄ˍʽˁʶʽ˃ʷ˄˖˄ ʷˊʶˎ˄ʰˌ 
ʰʽ˔˃ʺˌ ˁʰʽ ˍʹ˄ ˉˊˇˋ˖ˊʽ˄ˈˍʹˍʰ ˍʹˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ʴ˄˗ˋʹˌ ˁʰʽ ʶ˅ˇʽˁʶʽ˗ʻʹˁʰ˄ ˃ʶ ˍʽˌ 
ˁˇʽ˄˖˄ʽˁʷˌ ˉˍˎ˔ʷˌ ˍʹˌ ʶˉʽˋˍʺ˃ʹˌΦ ʅˍʹ ʵʶˏˍʶˊʹ ˒ʱˋʹ ˍʹˌ ʷˊʶˎ˄ʰˌ όу ˋˎ˄ʰ˄ˍʺˋʶʽˌύ ˇʽ  
ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ˒ˇʽˍʹˍʷˌ ˋ˔ʶʵʾʰˋʰ˄ ˁʰʽ ʰ˄ʷˉˍˎ˅ʰ˄ ˍˇ ʵʽʵʰˁˍʽˁˈ ˍˇˎˌ ˎ˂ʽˁˈ, ʶ˄˗ 
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ˋˍʹ˄ ˍˊʾˍʹ ˒ʱˋʹ ˍʹˌ ʷˊʶˎ˄ʰˌ όп ˋˎ˄ʰ˄ˍʺˋʶʽˌ ʰ˄ʱ ʵʽʵʰˁˍʽˁʺ ʶ˄ˈˍʹˍʰύ ˇʽ 
ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ˒ˇʽˍʹˍʷˌ ʶ˒ʱˊ˃ˇˋʰ˄ ʶ˅ ʰˉˇˋˍʱˋʶ˖ˌ ˍˇ ˎ˂ʽˁˈ ˉˇˎ ʰ˄ʷˉˍˎ˅ʰ˄ ˁʰʽ 
ʰ˄ʰˋˍˇ˔ʱˋˍʹˁʰ˄ ʶˉʾ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌΦ 
 

 
ʅ˔ʺ˃ʰ м ɶ ˉˇˊʶʾʰ ˍʹˌ ʷˊʶˎ˄ʰˌ 

ɲʶʵˇ˃ʷ˄ʰ ˋˎ˂˂ʷ˔ʻʹˁʰ˄ ʰˉˈ ʰΦ ˃ʽʰ ʰˊ˔ʽˁʺ ˋˎ˄ʷ˄ˍʶˎ˅ʹ ʴʽʰ ˍʹ ʵʽʶˊʶˏ˄ʹˋʹ 
ˍ̟ ˄ ʰ˄ˍʽ˂ʺ˕ʶ˖˄ ˍ˖˄ ˋˎ˃˃ʶˍʶ˔ˈ˄ˍ˖˄ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ ˒ˏˋʹ ˍʹˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ʴ˄˗ˋʹˌ 
ˁʰʽ ˍʹ ʵʽʰˉˊʰʴ˃ʱˍʶˎˋʹ ɼɳɵ ˋˍʰ ˃ʰʻʺ˃ʰˍʰ ˍ˖˄ ˒ˎˋʽˁ˗˄ ʶˉʽˋˍʹ˃˗˄ ʲΦ ˍʽˌ 
ʹ˔ˇʴˊʰ˒ʺˋʶʽˌ ˈ˂˖˄ ˍ˖˄ ˋˎ˄ʰ˄ˍʺˋʶ˖˄ ˉˇˎ ʷ˂ʰʲʰ˄ ˔˗ˊʰ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ 
ʷˊʶˎ˄ʰˌΣ ʴΦ ˍʰ ʵʽʵʰˁˍʽˁʱ ˋʶ˄ʱˊʽʰ ˉˇˎ ʰ˄ʷˉˍˎ˅ʰ˄ ˇʽ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ˒ˇʽˍʹˍʷˌ ˁʰʽ ʵΦ 
˃ʽʰ ˍʶ˂ʽˁʺ ˋˎ˄ʷ˄ˍʶˎ˅ʹ ˉˇˎ ʷ˂ʰʲʶ ˔˗ˊʰ ˋˍˇ ˍʷ˂ˇˌ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ 
ʵˇ˃ʺ ˁʰʽ ˍʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍ˖˄ ˋʶ˄ʰˊʾ˖˄ ˉˇˎ ʰ˄ʰˉˍˏ˔ʻʹˁʰ˄Φ ɽˈʴ˖ ˍʹˌ 
ʵʽʶˊʶˎ˄ʹˍʽˁʺˌ ˒ˏˋʹˌ ˍʹˌ ʷˊʶˎ˄ʰˌ ˁʰʽ ˍˇˎ ˃ʽˁˊˇˏ ʰˊʽʻ˃ˇˏ ˍˇˎ ʵʶʾʴ˃ʰˍˇˌ 
ʰ˅ʽˇˉˇʽʺʻʹˁʰ˄ ˉˇʽˇˍʽˁʷˌ ˃ʷʻˇʵˇʽ ʰ˄ʱ˂ˎˋʹˌ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎΦ  

ʅˎ˄ˇ˂ʽˁʱ ʰ˄ʰˉˍˏ˔ʻʹˁʰ˄ с ɼɳɵ ʵʽʵʰˁˍʽˁʱ ˋʶ˄ʱˊʽʰΣ ˍʰ ˇˉˇʾʰ ʰ˒ˇˊˇˏˋʰ˄ ˋʶ 
ʵʽʰ˒ˇˊʶˍʽˁʷˌ ʶ˒ʰˊ˃ˇʴʷˌ ˍʹˌ ɿɳʆΦ ʃʽˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ʹ ʶˋˍʾʰˋʹ ˍ˖˄ ʶˉʽ˃ʷˊˇˎˌ 
ʵʽʵʰˁˍʽˁ˗˄ ˋʶ˄ʰˊʾ˖˄ ʺˍʰ˄ ʹ ʰˁˈ˂ˇˎʻʹΥ  

 

Á ɲмΥ ɿɳʆ ˁʰʽ ˉˊˇʿˈ˄ˍʰ ˁʰʻʹ˃ʶˊʽ˄ʺˌ ˔ˊʺˋʹˌ  
Á ɲнΥ ɿɳʆ ˁʰʽ ʵʽʱˋˍʹ˃ʰ  
Á ɲоΥ ɿɳʆ ˁʰʽ ʰ˄ˍʽ˃ʽˁˊˇʲʽʰˁʷˌ ʶ˒ʰˊ˃ˇʴʷˌ  
Á ɲпΥ ɿɳʆ ˁʰʽ ˒˖ˍˇʲˇ˂ˍʰʿˁʱ ˋˎˋˍʺ˃ʰˍʰ  
Á ɲрΥ ɿɳʆ ˁʰʽ ˁʰʻʰˊʽˋ˃ˈˌ ˍ˖˄ ʻʰ˂ʰˋˋ˗˄ ʰˉˈ ˍʽˌ ˉʶˍˊʶ˂ʰʽˇˁʹ˂ʾʵʶˌ  
Á ɲсΥ ɿɳʆ ˁʰʽ ˃ˈ˂ˎ˄ˋʹ ˍˇˎ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌ   

 

ʍˌ ˉˊˇˌ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄Σ ʰˊ˔ʽˁʱΣ ʰ˄ʰ˂ˏʻʹˁʰ˄ ˇʽ 
ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˍˇˎ ʶˁʱˋˍˇˍʶ ʵʽʵʰˁˍʽˁˇˏ ˋʶ˄ʰˊʾˇˎ ʰ˄ʰ˒ˇˊʽˁʱ ˃ʶ ʰΦ ˍʽˌ ˁˇʽ˄˖˄ʽˁʷˌ 
ˉˍˎ˔ʷˌ ˍʹˌ ʶˉʽˋˍʺ˃ʹˌ ˋˍʽˌ ˇˉˇʾʶˌ ʶˋˍʽʱʸˇˎ˄ ˁʰʽ ʲΦ ˍʽˌ ˉˊʰˁˍʽˁʷˌ ɼɳɵ ˋˎ˂˂ˇʴʽˋˍʽˁʺˌ 
ˋˍʽˌ ˇˉˇʾʶˌ ˋˍˇ˔ʶˏˇˎ˄Φ ʅˍʹ ˋˎ˄ʷ˔ʶʽʰΣ ʶ˅ʶˍʱˋˍʹˁʰ˄ ˇʽ ʰ˄ˍʽ˂ʺ˕ʶʽˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˖ˌ 
ˉˊˇˌ ˍʹ ʊˍɳ ˁʰʽ ʊˍɳɱΦ ɱʽʰ ˁʰʻʷ˄ʰ ʰˉˈ ˍˇˎˌ ʱ˅ˇ˄ʶˌ ʰ˄ʱ˂ˎˋʹˌ ʰ˄ʰˉˍˏ˔ʻʹˁʰ˄ 
ˋˎʴˁʶˁˊʽ˃ʷ˄ʶˌ ˁʰˍʹʴˇˊʾʶˌ ˁʰʽ ˍʷʻʹˁʰ˄ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˁˊʽˍʺˊʽʰΦ ʃʽˇ ʰ˄ʰ˂ˎˍʽˁʱΣ 
ʰ˄ʰ˒ˇˊʽˁʱ ˃ʶ ˍʽˌ ˁˇʽ˄˖˄ʽˁʷˌ ˉˍˎ˔ʷˌ ˍʹˌ ʶˉʽˋˍʺ˃ʹˌ ʵʽʰ˃ˇˊ˒˗ʻʹˁʰ˄ ˇʽ ˁʰˍʹʴˇˊʾʶˌ 
ˉˇˎ ʰˉˇˍˎˉ˗˄ˇ˄ˍʰʽ ˋˍˇ˄ ˉʰˊʰˁʱˍ˖ ˉʾ˄ʰˁʰ όˉ˔Φ Erduran & Dagher, 2019) όʃʾ˄ʰˁʰˌ 
1). 
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ɼɮʆɶɱʁʄɹɳʅ ʃɳʄɹɱʄɮʊɶ ς ɼʄɹʆɶʄɹɮ 

ɼˇʽ˄˖˄ʽˁʷˌ ʰ˅ʾʶˌ ς 
˔ˊʹˋˍʽˁˈˍʹˍʰ 

- ɳˉʽˋˍʺ˃ʹ ˖ˌ ˂ˏˋʹ ˁˇʽ˄˖˄ʽˁ˗˄ ˉˊˇʲ˂ʹ˃ʱˍ˖˄ 

- ɳˉʽˋˍʺ˃ʹ ˉˊˇˌ ˈ˒ʶ˂ˇˌ ˁˇʽ˄˖˄ʽˁʺˌ ʽˋˈˍʹˍʰˌΣ 
ʵʽˁʰʽˇˋˏ˄ʹˌΣ ˋʶʲʰˋ˃ˇˏ ˋˍˇ ˉʶˊʽʲʱ˂˂ˇ˄   

ɸʶˋ˃ˇʾ ς ˒ ˇˊʶʾˌ 
ʷˊʶˎ˄ʰˌ ϧ 
ˁʰʽ˄ˇˍˇ˃ʾʰˌ 

- ɳˊʶˎ˄ʹˍʽˁˇʾ ˒ˇˊʶʾˌΥ ˉʰ˄ʶˉʽˋˍʺ˃ʽʰΣ ʶˊʶˎ˄ʹˍʽˁʱ 
ˁʷ˄ˍˊʰΣ ʶˊʶˎ˄ʹˍʽˁʷˌ ˇ˃ʱʵʶˌ 

- ɯ˂˂ˇʽ ˒ˇˊʶʾˌΥ ɳˍʰʽˊʾʶˌΣ ɾɼʁΣ ˉˇ˂ʾˍʶˌ  

ʁʽˁˇ˄ˇ˃ʾʰ 

- ʋˊʹ˃ʰˍˇʵˇˍʺˋʶʽˌ 

- ʁʽˁˇ˄ˇ˃ʽˁˈ ˋˏˋˍʹ˃ʰ  

- ɸʷˋʶʽˌ ʶˊʴʰˋʾʰˌ  

ʃˇ˂ʽˍʽˁʺ 

- ɿˇ˃ˇʻʶˋʾʰ ς ˁ ʰ˄ˇ˄ʽˋ˃ˇʾ  

- ɳˉʽˋˍʺ˃ʹ ˖ˌ ζʶˊʴʰ˂ʶʾˇη ˉˇ˂ʽˍʽˁʺˌ ʵˏ˄ʰ˃ʹˌ  

- ʊˏ˂ˇ  

ɼʾ˄ʵˎ˄ˇʽ ς 
ʶˉʽˊˊˇʷˌ 
ʶˉʽˋˍʺ˃ʹˌ ϧ 
ˍʶ˔˄ˇ˂ˇʴʾʰˌ 

- ɮˊ˄ʹˍʽˁʺ ʶˉʽˊˊˇʺ ˋʶ ˉʶˊʽʲʱ˂˂ˇ˄  

- ɮˊ˄ʹˍʽˁʺ ʶˉʽˊˊˇʺ ˋʶ ʰ˄ʻˊ˗ˉʽ˄ʹ ˎʴʶʾʰ  

- ɮˊ˄ʹˍʽˁʺ ʶˉʽˊˊˇʺ ˋʶ ˁˇʽ˄˖˄ʾʰ  

ɳˉʽˁˏˊ˖ˋʹ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ 
ʴ˄˗ˋʹˌ 

- ɴ˂˂ʶʽ˕ʹ ʶ˃ˉʶʽˊʽˁ˗˄ ˋˍˇʽ˔ʶʾ˖˄  

- ɮ˄ˍʽˁˊˇˎˈ˃ʶ˄ʰ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˋˍˇʽ˔ʶʾʰ 

ʃʾ˄ʰˁʰˌ м ɼʰˍʹʴˇˊʽˇˉˇʾʹˋʹ ˁ ˇʽ˄˖˄ʽˁ˗˄ ̱̄ ˎ˔˗  ˄ˍʹˌ ʶˉʽˋˍʺ˃ʹˌ 

ɮ˄ʰ˒ˇˊʽˁʱ ˃ʶ ˍʽˌ ˉˊʰˁˍʽˁʷˌ ɼɳɵ ˋˎ˂˂ˇʴʽˋˍʽˁʺˌ ˉˇˎ ˋˍˇ˔ʶˏˇˎ˄ ˇʽ ˒ˇʽˍʹˍʷˌ 
ʵʽʰ˃ˇˊ˒˗ʻʹˁʰ˄ ˇʽ ˉʰˊʰˁʱˍ˖ ˍʷˋˋʶˊʽˌ ˁʰˍʹʴˇˊʾʶˌόˉ˔Φ Sadler et al.,  2007) όʃʾ˄ʰˁʰˌ 
2): 
 

ɼɮʆɶɱʁʄɹɳʅ ʃɳʄɹɱʄɮʊɶ ς ɼʄɹʆɶʄɹɮ 

ʃˇ˂ˎˉ˂ˇˁˈˍʹˍʰ ɼɳɵ 
(SSI ς complexity) 

- ɮ˄ʰʴ˄˗ˊʽˋʹ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ˁʰʽ ˁˇʽ˄˖˄ʽˁ˗˄ ˉˍˎ˔˗˄ 
ˉˇˎ ʶ˃ˉ˂ʷˁˇ˄ˍʰʽ ˋʶ ʷ˄ʰ ɼɳɵ 

ɳ˃ˉ˂ˇˁʺ ˃ʶ ˉˇʽˁʾ˂ʶˌ 
ˇˉˍʽˁʷˌ (Perspective 
taking) 

- ɮ˄ʰʴ˄˗ˊʽˋʹ ˁʰʽ ʰ˄ʱ˂ˎˋʹ ʰˉˈ˕ʶ˖˄ ˁʰʽ ˇˉˍʽˁ˗˄ 
ʵʽʰ˒ˇˊʶˍʽˁ˗˄ ˒ˇˊʷ˖˄ 
- ɮ˄ʱ˂ˎˋʹ ˉˊˇʲ˂ʹ˃ʱˍ˖˄ ς ˂ ˏˋʶ˖˄ ʰˉˈ ʵʽʰ˒ˇˊʶˍʽˁʷˌ 
ˇˉˍʽˁʷˌ  

ɲʽʰˊˁʺˌ ʷˊʶˎ˄ʰ 
ʴˏˊ˖ ʰˉˈ ɼɳɵ (On ς 
going inquiry) 

- ɮ˄ʰʴ˄˗ˊʽˋʹ ˍ˖˄ ʰʲʶʲʰʽˇˍʺˍ˖˄ όʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ˁʰʽ 
ˁˇʽ˄˖˄ʽˁ˗˄ύ  ʴˏˊ˖ ʰˉˈ ʷ˄ʰ ɼɳɵ  

ɳʴˁˎˊˈˍʹˍʰ ς 
ʰ˅ʽˇˉʽˋˍʾʰ ˉʹʴ˗˄ ϧ 
ˉ˂ʹˊˇ˒ˇˊʽ˗˄ 
(Employ skepticism) 

- ɲʽẖ ˏˉ˖ˋʹ ˉˊˇʲ˂ʹ˃ʰˍʽˋ˃ˇˏ ˋ˔ʶˍʽˁʱ ˃ʶ 
ʶʴˁˎˊˈˍʹˍʰ ˁʰʽ ʰ˅ʽˇˉʽˋˍʾʰ ˉ˂ʹˊˇ˒ˇˊʽ˗˄ 
- ɴ˂ʶʴ˔ˇˌ ʶʴˁˎˊˈˍʹˍʰˌ ˁʰʽ ʰ˅ʽˇˉʽˋˍʾʰˌ ˉ˂ʹˊˇ˒ˇˊʽ˗˄ 

ʃʾ˄ʰˁʰˌ 2 ɼʰˍʹʴˇˊʽˇˉˇʾʹˋʹ ̄ ˊʰˁˍʽˁ˗˄ ɼɳɵ ˋˎ˂˂ˇʴʽˋˍʽˁʺˌ 
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ʆʷ˂ˇˌΣ ˖ˌ ˉˊˇˌ ˍʽˌ ʰ˄ˍʽ˂ʺ˕ʶʽˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ʴʽʰ ˍʹ ʊˍɳɱ ʵʽʰ˃ˇˊ˒˗ʻʹˁʰ˄ ˇʽ 
ˁʰˍʹʴˇˊʾʶˌ ʰΦ absolutist, ̡ Φ multiplist, ɹ Φ ŜǾŀƭǳŀǘƛǾƛǎǘ ˁʰʽ ʵΦ ˃ʶʽˁˍˈ ˉˊˇ˒ʾ˂ όˉ˔Φ Hofer, 
2004̃ Kuhn et al., 2000) ˃ʶ ʲʱˋʹ ˍʰ ˁˊʽˍʺˊʽʰ ˉˇˎ ˉʶˊʽʴˊʱ˒ˇ˄ˍʰʽ ˋˍˇ˄ ˉʰˊʰˁʱˍ˖ 
ˉʾ˄ʰˁʰ όʃʾ˄ʰˁʰˌ оύΥ 

 

ɼɮʆɶɱʁʄɹɳʅ ʃɳʄɹɱʄɮʊɶ ς ɼʄɹʆɶʄɹɮ 

Absolutist 

- ʈˉʰˊ˅ʹ ˃ʽʰˌ ˋ˖ˋˍʺˌ ʰˉʱ˄ˍʹˋʹˌ 
- ɱ˄˗ˋʹ ʰˉˈ˂ˎˍʹ ˁʰʽ ʶʴˁʰʻʽʵˊˎ˃ʷ˄ʹ  
- ɮˎʻʶ˄ˍʾʰ ς ɳ˅˖ˍʶˊʽˁʷˌ ˉʹʴʷˌ 
- ʃʶʾˊʰ˃ʰ ς ̄ ʰˊʰˍʺˊʹˋʹ ς ˃ ʰʻʹ˃ʰˍʽˁʱ ʶˊʴʰ˂ʶʾʰ  
- ʂ˔ʽ ʰ˄ʰʴ˄˗ˊʽˋʹ ˋ˔ʶˍʽˁʽˋˍʽˁ˗˄ ˋˍˇʽ˔ʶʾ˖˄ ˋˍʹ˄ 
ʷˊʶˎ˄ʰ  

Multiplist 

- ɼʱʻʶ ʱˉˇ˕ʹ ʶʾ˄ʰʽ ˋ˖ˋˍʺ  
- ɱ˄˗ˋʹ ˎˉˇˁʶʽ˃ʶ˄ʽˁʺ  
- ʂ˔ʽ ʰˎʻʶ˄ˍʾʶˌ  
- ɱ˄˗ˋʹ ʰʲʷʲʰʽʹ ς ̱ ʶˁ˃ʹˊʾ˖ˋʹ ˃ʶ ʲʱˋʹ ˉˊˇˋ˖ˉʽˁʱ 
ˉʽˋˍʶˏ˖ ˁʰʽ ʰ˅ʾʶˌ 
- ʇˉˇˁʶʽ˃ʶ˄ʽˁˈˍʹˍʰ ʶˊʶˎ˄ʹˍʺ ς ̀ ˔ʶˍʽˁʽˋˍʽˁʱ 
ˋˍˇʽ˔ʶʾʰ ˋˍʹ˄ ʷˊʶˎ˄ʰ  

Evaluativist 

- ʁˊʻˈˍʹˍʰ ʰˉʱ˄ˍʹˋʹˌ ʶ˅ʰˊˍʱˍʰʽ ʰˉˈ ʶʴˁˎˊˈˍʹˍʰ 
ʵʶʵˇ˃ʷ˄˖˄ 
- ɱ˄˗ˋʹ ʰ˄ˇʽˁˍʺ ʵʽʰʵʽˁʰˋʾʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ 
ʵʶʵˇ˃ʷ˄˖˄  - ̀ ˍˇʽ˔ʶʾ˖˄  ϧ ˋˍˇʽ˔ʶʾʰ ʰʲʶʲʰʽˈˍʹˍʰˌ  
- ɲʽʶˊʶˏ˄ʹˋʹ ς ɮ˅ʽˇˉˇʾʹˋʹ ʴ˄˗˃ʹˌ ʶʽʵʽˁ˗˄ ϧ 
ˉˊˇˋ˖ˉʽˁʺ ʰ˅ʽˇ˂ˈʴʹˋʹ  
- ɮ˄ʰʴ˄˗ˊʽˋʹ ˉˇʽˁʾ˂˖˄ ˉʰˊʰʴˈ˄ˍ˖˄ ς 
ˉˇ˂ˎˉ˂ˇˁˈˍʹˍʰˌ ʸʹˍʹ˃ʱˍ˖˄  

ɾʶʽˁˍˈ ˉˊˇ˒ʾ˂  - ʅˍˇʽ˔ʶʾʰ ʰˉˈ ˉʰˊʰˉʱ˄˖ ʰˉˈ ʷ˄ʰ ˉˊˇ˒ʾ˂  

ʃʾ˄ʰˁʰˌ 3 ɼʰˍʹʴˇˊʽˇˉˇʾʹˋʹ ʰ˄ ˍʽ˂ʺ˕ʶ˖˄ ʴʽʰ ˍʹ ʊˍɳɱ 

ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ 

ʍˌ ˉˊˇˌ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʴʽʰ ˍʽˌ ˁˇʽ˄˖˄ʽˁʷˌ ˉˍˎ˔ʷˌ ˍʹˌ ʶˉʽˋˍʺ˃ʹˌΣ ˈ˂ʰ ˍʰ 
ʵʽʵʰˁˍʽˁʱ ˋʶ˄ʱˊʽʰ ʰ˄ʰ˒ʷˊˇ˄ˍʰʽ ˋˍʹ˄ ˁˇʽ˄˖˄ʽˁʺ ˔ˊʹˋˍʽˁˈˍʹˍʰ ˍʹˌ ʶˁʱˋˍˇˍʶ 
ʶ˒ʰˊ˃ˇʴʺˌ ˃ʽʰˌ ˁʰʽ ʹ ɿɳʆ ˋˍʰ ʵʽʵʰˁˍʽˁʱ ˋʶ˄ʱˊʽʰ ʷ˔ʶʽ ʶ˄ˋ˖˃ʰˍ˖ʻʶʾ ˖ˌ ˂ˏˋʹ ˍ˖˄ 
ˁʶ˄ˍˊʽˁ˗˄ ʸʹˍʹ˃ʱˍ˖˄ ˋˍʰ ˇˉˇʾʰ ʰˎˍʱ ʶˉʽˁʶ˄ˍˊ˗˄ˇˎ˄Φ  ʅʶ ˍˊʾʰ ʰˉˈ ˍʰ ʵʽʵʰˁˍʽˁʱ 
ˋʶ˄ʱˊʽʰ όɲмΣ ɲнΣ ɲсύ ʴʾ˄ʶˍʰʽ ʰ˄ʰ˒ˇˊʱ ˋˍˇ ˄ˊˈ˂ˇ ˁʰʽ ˍʰ ˋˎ˃˒ʷˊˇ˄ˍʰ ʵʽʰ˒ˈˊ˖˄ 
˒ˇˊʷ˖˄Σ ʴʶʴˇ˄ˈˌ ˉˇˎ ʵʽˁʰʽˇ˂ˇʴʶʾˍʰʽ ʰˉˈ ˍˇ ˈˍʽ ʹ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʰˉˈ˕ʶ˖˄ ˉˇʽˁʾ˂˖˄ 
˒ˇˊʷ˖˄ ʰˉˇˍʶ˂ʶʾ ʷ˄ʰ ʶʴʴʶ˄ʷˌ ˔ʰˊʰˁˍʹˊʽˋˍʽˁˈ ˍʹˌ ʵʽʰˉˊʰʴ˃ʱˍʶˎˋʹˌ ɼɳɵΦ ʆʷ˂ˇˌΣ ˋʶ 
ʵˏˇ ʰˉˈ ˍʰ ʵʽʵʰˁˍʽˁʱ ˋʶ˄ʱˊʽʰ όɲоΣ ɲпύ ʴʾ˄ʶˍʰʽ ʰ˄ʰ˒ˇˊʱ ˋˍʹ ʵʽʰʵʽˁʰˋʾʰ 
ʶˉʽˁˏˊ˖ˋʹˌ ˍʹˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ʴ˄˗ˋʹˌ ˁʰʽ ˁˎˊʾ˖ˌ ˋˍʹ˄ ʰʲʶʲʰʽˈˍʹˍʰ ʴˏˊ˖ ʰˉˈ ˍʽˌ 
ʶ˒ʰˊ˃ˇʴʷˌ ˍʹˌ ɿɳʆΣ ʴʶʴˇ˄ˈˌ ˉˇˎ ʶˊ˃ʹ˄ʶˏʶˍʰʽ ʰˉˈ ˍʹ ˋˏ˄ʵʶˋʹ ˍʹˌ ɿɳʆ ˃ʶ 
ˋˏʴ˔ˊˇ˄ʶˌ ʁ ˒ʰˊ˃ˇʴʷˌ ʷˊʶˎ˄ʰˌ ʰʽ˔˃ʺˌ.  

ʍˌ ˉˊˇˌ ˍʽˌ ˉˊʰˁˍʽˁʷˌ ɼɳɵ ˋˎ˂˂ˇʴʽˋˍʽˁʺˌΣ ʹ ˉ˂ʶʽˇ˕ʹ˒ʾʰ ˍ˖˄ ʵʽʵʰˁˍʽˁ˗˄ 
ˋʶ˄h́ ʾ˖˄ όɲмΣ ɲнΣ ɲоΣ ɲпΣ ɲсύ ˋˍˇ˔ʶˏʶʽ ˋˍʹ˄ ʰ˄ʰʴ˄˗ˊʽˋʹ ʰˉˈ ˍʹ˄ ˉ˂ʶˎˊʱ ˍ˖˄ 
˃ʰʻʹˍ˗˄ ˍʹˌ ˉˇ˂ˎˉ˂ˇˁˈˍʹˍʰˌ ˍ˖˄ ɼɳɵ ˁʰʽ ˍʹˌ ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹˌ ʵʽʰ˒ˇˊʶˍʽˁ˗˄ 
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ˁˇʽ˄˖˄ʽˁ˗˄ ˉˍˎ˔˗˄ ʴˏˊ˖ ʰˉˈ ʷ˄ʰ ʸʺˍʹ˃ʰ, ʶ˄˗ ʵˏˇ ˋʶ˄ʱˊʽʰ όɲмΣ ɲнύ ˋˍˇ˔ʶˏˇˎ˄ 
ˋˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˉˇʽˁʾ˂˖˄ ˇˉˍʽˁ˗˄ ʴˏˊ˖ ʰˉˈ ˍˇ ˎˉˈ ʶ˅ʷˍʰˋʹ ɼɳɵ. ɮˎˍˈ ˉʽʻʰ˄ʱ ˄ʰ 
ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ ˍˇ ʴʶʴˇ˄ˈˌ ˈˍʽ ʹ ʰ˄ʰʴ˄˗ˊʽˋʹ ˍʹˌ ˉˇ˂ˎˉ˂ˇˁˈˍʹˍʰˌ ʶ˄ˈˌ ɼɳɵ ˁʰʽ ʹ 
ʰ˄ʱ˂ˎˋʹ ˉˇʽˁʾ˂˖˄ ˇˉˍʽˁ˗˄ ʻʶ˖ˊˇˏ˄ˍʰʽ ˂ʽʴˈˍʶˊˇ ʰˉʰʽˍʹˍʽˁʷˌ ʵʶ˅ʽˈˍʹˍʶˌΣ ʶ˄˗ 
ˉʰˊʱ˂˂ʹ˂ʰ ʰˉˇˍʶ˂ˇˏ˄ ˁʰʽ ˉˊˇːˉˈʻʶˋʹ ʴʽʰ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˍ˖˄ ˎˉˇ˂ˇʾˉ˖˄ 
ˉˊʰˁˍʽˁ˗˄ ɼɳɵ ˋˎ˂˂ˇʴʽˋˍʽˁʺˌ όˉ˔Φ Romine et al., 2лнлύΦ ʆʷ˂ˇˌΣ ʰ˅ʽˇˋʹ˃ʶʾ˖ˍˇ ʶʾ˄ʰʽ 
ˈˍʽ ˋʶ ʷ˄ʰ ʰˉˈ ˍʰ ʷ˅ʽ ʵʽʵʰˁˍʽˁʱ ˋʶ˄ʱˊʽʰ όɲрύ ʵʶ˄ ʶ˄ˍˇˉʾʸʶˍʰʽ ˁʰ˃ʾʰ ʵˊʰˋˍʹˊʽˈˍʹˍ h
ˉˇˎ ˋˍˇ˔ʶˏʶʽ ̀ ˍʹ˄ ˁʰ˂˂ʽʷˊʴʶʽʰ ˉˊʰˁˍʽˁ˗˄ ɼɳɵ ˋˎ˂˂ˇʴʽˋˍʽˁʺˌΦ 

ʅʶ ˋ˔ʷˋʹ ˃ʶ ˍʽˌ ʰ˄ˍʽ˂ʺ˕ʶʽˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ʴʽʰ ˍʹ ʊˍɳɱΣ ʰˉˈ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ 
ˉˊˇʷˁˎ˕ʰ˄ ʵʽʰ˒ˇˊʶˍʽˁˇʾ ˍˏˉˇʽ ʶˉʽˋˍʹ˃ˇ˂ˇʴʽˁˇˏ ˉˊˇ˒ʾ˂Φ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ʷ˄ʰˌ 
˒ˇʽˍʹˍʺˌ όʊрύ ˁʰˍʹʴˇˊʽˇˉˇʽʺʻʹˁʶ ˋˍˇ ˉˊˇ˒ʾ˂ άabsolutistέΣ ˁʰʻ˗ˌ ʶˋˍʾʰˋʶ ˋˍʹ˄ 
ʰˎʻʶ˄ˍʾʰ ˍʹˌ ʶˉʽˋˍʺ˃ʹˌ ˁʰʽ ˋˍʹ˄ ˏˉʰˊ˅ʹ ˃ˇ˄ˇˋʺ˃ʰ˄ˍʰ ˇˊʻ˗˄ ʰˉʰ˄ˍʺˋʶ˖˄ ʴˏˊ˖ 
ʰˉˈ ʻʷ˃ʰˍʰ ˉˇˎ ʱˉˍˇ˄ˍʰʽ ˍʹˌ ʶˉʽˋˍʺ˃ʹˌ. ɱʽʰ ˉʰˊʱʵʶʽʴ˃ʰ ʰ˄ʷ˒ʶˊʶΥ ζʅʶ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁˈ ʸʺˍʹ˃ʰ ʵʶ˄ ˃ˇˎ ˒ʰʾ˄ʶˍʰʽ ˂ˇʴʽˁˈ ˄ʰ ˎˉʱˊ˔ˇˎ˄ ʰ˄ˍʽˁˊˇˎˈ˃ʶ˄ʶˌ ʰˉˈ˕ʶʽˌ, 
ʴʽʰˍʾ ʵʶ˄ ʶʾ˄ʰʽ ˁʱˍʽ ˒ʽ˂ˇˋˇ˒ʽˁˈ ˈˉˇˎ ˇ ˁʰʻʷ˄ʰˌ ʷ˔ʶʽ ˍʹ˄ ʱˉˇ˕ʺ ˍˇˎΧ ɳʾ˄ʰʽ ʰˎˍˈΣ 
ʽˋ˔ˏʶʽ ˁʰʽ ʵʶ˄ ˎˉʱˊ˔ʶʽ ˁʱˍʽ ʱ˂˂ˇηΦ ʃʰˊʱ˂˂ʹ˂ʰΣ ʵˏˇ ʰˉˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ όʊм ϧ ʊсύ 
ˁʰˍʹʴˇˊʽˇˉˇʽʺʻʹˁʰ˄ ˋˍˇ ˉˊˇ˒ʾ˂ άmultiplistέ, ˁʰʻ˗ˌ ʰ˄ʰ˒ʷˊʻʹˁʰ˄ ʽʵʽʰʾˍʶˊʰ ˋˍʹ˄ 
ˎˉˇˁʶʽ˃ʶ˄ʽˁˈˍʹˍʰ ˍʹˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ʴ˄˗ˋʹˌ ˁʰʽ ˋˍʹ˄ ˇˊʻˈˍʹˍʰ ˈ˂˖˄ ˍ˖˄ ʰˉˈ˕ʶ˖˄Φ 
ɳ˄ʵʶʽˁˍʽˁʱ ʰ˄ʷ˒ʶˊʰ˄Υ ζʇˉʱˊ˔ˇˎ˄ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ʰˉˈ˕ʶʽˌ ˁʰʽ ˈ˂ʰ ʰˎˍʱ ˉˊʷˉʶʽ ˄ʰ ˍʰ 
ʵʶ˔ˈ˃ʰˋˍʶ, ʴʽʰˍʾ ˍʾˉˇˍʰ ʰˉˈ ʰˎˍʱ ʵʶ˄ ʶʾ˄ʰʽ ˂ʱʻˇˌη ˁʰʽ ζɳʾ˄ʰʽ ˎˉˇˁʶʽ˃ʶ˄ʽˁˈˌ 
ˁʰʻʰˊʱ όˇ ʶˊʶˎ˄ʹˍʺˌύΣ ʶʾ˄ʰʽ ˍˇ ˉ˗ˌ ʷ˔ʶʽ ˃ʱʻʶʽ ˄ʰ ʶˊʴʱʸʶˍʰʽΣ ˉˇʽʰ ʶʾ˄ʰʽ ˍʰ ˉʽˋˍʶˏ˖ 
ˍˇˎΣ ˍˇ ˍʽ ʷ˔ʶʽ ʵʽʰʲʱˋʶʽΦΦΦ ɲʶ˄ ˎˉʱˊ˔ʶʽ ʰ˄ˍʽˁʶʽ˃ʶ˄ʽˁˈˍʹˍʰ ˉˇˍʷη.  ɴˉʶʽˍʰΣ ʷ˄ʰˌ 
˒ˇʽˍʹˍʺˌ όʊсύ ˁʰˍʹʴˇˊʽˇˉˇʽʺʻʹˁʶ ˖ˌ άevaluativistέ ɻʾ ˄ˇ˄ˍʰˌ ʽʵʽʰʾˍʶˊʹ ʷ˃˒ʰˋʹ ˋˍʹ 
ʵʽʰʵʽˁʰˋʾʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍʹˌ ʶʴˁˎˊˈˍʹˍʰˌ ˁʰʽ ʰ˅ʽˇˉʽˋˍʾʰˌ ˍ˖˄ ʶ˃ˉʶʽˊʽˁ˗˄ 
ʵʶʵˇ˃ʷ˄˖˄Φ ʃʽˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ʰ˄ʷ˒ʶˊʶΥ ζɱʽʰ ˃ʷ˄ʰ ˈˍʰ˄ ˎˉʱˊ˔ˇˎ˄ ʰ˄ˍʽˁˊˇˎˈ˃ʶ˄ʶˌ 
ʰˉˈ˕ʶʽˌ ʰˎˍˈ ˉˇˎ ˉˊʷˉʶʽ ˄ʰ ˁʱ˄ʶʽˌ ʶʾ˄ʰʽ ˄ʰ ʵʶʽˌ ˍʽ ʶʾ˄ʰʽ ˉʽˇ ˍʶˁ˃ʹˊʽ˖˃ʷ˄ˇΣ ʴʽʰ ˉˇʽʰ 
ʱˉˇ˕ʹ ʷ˔ʶʽˌ ˉʽˇ ˉˇ˂˂ʱ ˁʰʽ ʷʴˁˎˊʰ ˋˍˇʽ˔ʶʾʰΧη. ʆʷ˂ˇˌ, ˇʽ ʊо ϧ ʊп ˉʰˊˇˎˋʾʰˋʰ˄ 
˃ʶʽˁˍʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ όmultiplist ς evaluativist). ɳ˄ʵʶʽˁˍʽˁʱ ʰ˄ʷ˒ʶˊʰ˄Υ ζɶ ˈˉˇʽʰ 
ʰʲʶʲʰʽˈˍʹˍʰ ˁʰʽ ˍʰ ʰ˄ˍʽˁˊˇˎˈ˃ʶ˄ʰ ˋˍˇʽ˔ʶʾʰ ʶʾ˄ʰʽ ʰˉˇˍʷ˂ʶˋ˃ʰ ˍʹˌ 
ˎˉˇˁʶʽ˃ʶ˄ʽˁˈˍʹˍʰˌ ˍˇˎ ʶˁʱˋˍˇˍʶ ʶˊʶˎ˄ʹˍʺ ˂ˈʴ˖ ˋˎ˃˒ʶˊˈ˄ˍ˖˄ ˁʰʽ ˉˊˇˋ˖ˉʽˁʺˌ 
ʹʻʽˁʺˌΦ ʃʰˊˈ˂ʰ ʰˎˍʱΣ ʻʰ ˎˉʱˊ˔ʶʽ ˁʱˉˇʽʰ ˉʽˇ ˋ˖ˋˍʺ ʻʷˋʹ ˉˇˎ ʻʰ ˎˉˇˋˍʹˊʾʸʶˍʰʽ 
ˁʰ˂ˏˍʶˊʰ ʰˉˈ ʶˉʽ˔ʶʽˊʺ˃ʰˍʰ ˁʰʽ ˋˍˇʽ˔ʶʾʰηΦ 

ɳ˅ʶˍʱʸˇ˄ˍʰˌ ʰˎˍʱ ˍʰ ˉˊˇʰ˄ʰ˒ʶˊʻʷ˄ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʰ ʵʽʵʰˁˍʽˁʱ 
ˋʶ˄ʱˊʽʰΣ ˉʰˊʰˍʹˊʺˋʰ˃ʶ ˃ʽʰ ˋˎˋ˔ʷˍʽˋʹ ˍˇˎ ʶˉʽˋˍʹ˃ˇ˂ˇʴʽˁˇˏ ˉˊˇ˒ʾ˂ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˁʰʽ 
ˍ˖˄ ˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ ˍ˖˄ ɼɳɵ ʵʽʵʰˁˍʽˁ˗˄ ˋʶ˄ʰˊʾ˖˄Σ ʹ ˇˉˇʾʰ ʰˉˇˍˎˉ˗˄ʶˍʰʽ ˋˍˇ˄ 
ˉʾ˄ʰˁʰ п. ʃʽˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˇ ʊр ˉˇˎ ˉʰˊˇˎˋʽʱʸʶʽ ˍʽˌ ŀōǎƻƭǳǘƛǎǘ ʰ˄ˍʽ˂ʺ˕ʶʽˌ, ʵʶ˄ 
ˋˍˈ˔ʶˎˋʶ ˋˍʹ˄ ˁʰ˂˂ʽʷˊʴʶʽʰ ˁʱˉˇʽʰˌ ˉˊʰˁˍʽˁʺ ̩ɼɳɵ ˋˎ˂˂ˇʴʽˋˍʽˁʺˌΣ ʶ˄˗ ˖ˌ ˉˊˇˌ ˍʽˌ 
ˁˇʽ˄˖˄ʽˁʷˌ ˉˍˎ˔ʷˌ ˍʹˌ ʶˉʽˋˍʺ˃ʹˌ ʶˋˍʾʰˋʶ ʰˉ˂˗ˌ ˋˍʹ˄ ˁˇʽ˄˖˄ʽˁʺ ˔ˊʹˋˍʽˁˈˍʹˍʰ ʵʹ˂ʰʵʺ 
ˋˍʹ˄ ʰ˅ʾʰ ˁʰʽ ˍʰ ˇ˒ʷ˂ʹ ˍʹˌ ʶˉʽˋˍʺ˃ʹˌ ʴʽʰ ˍʹ˄ ˁˇʽ˄˖˄ʾʰΦ ʊʰʾ˄ʶˍʰʽ ˈˍʽ ˇ ̔˒ˇʽˍʹˍʷˌ ˃ʶ 
ƳǳƭǘƛǇƭƛǎǘ ʺ ŜǾŀƭǳŀǘƛǾƛǎǘ ˉˊˇ˒ʾ˂ όʊмΣ ʊнΣ ʊсύ ˍʶʾ˄ˇˎ˄ ˄ʰ ʵʽʰ˃ˇˊ˒˗˄ˇˎ˄ ɼɳɵ ʵʽʵʰˁˍʽˁˈ 
ˎ˂ʽˁˈ ʶˉʽˁʶ˄ˍˊ˖˃ʷ˄ˇ ˋˍʽˌ ˉˇʽˁʾ˂ʶˌ ˁˇʽ˄˖˄ʽˁʷˌ ˉˍˎ˔ʷˌ ˁʰʽ ˇˉˍʽˁʷˌ ˁʰʽ ˄ʰ ɻ̔ʰ˃ˇˊ˒˗˄ˇˎ˄ 
ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ, ˗ˋˍʶ ˇʽ ˃ʰʻʹˍʷˌ ˄ʰ ʰ˄ʰʴ˄˖ˊʾʸˇˎ˄ ˁʰʽ ˄ʰ ʰ˄ʰ˂ˏˇˎ˄ ʰˎˍʷˌ ˍʽˌ ˇˉˍʽˁʷˌΦ 
ʆ̫ ˂ˇˌΣ ˇʽ ˒ˇʽˍʹˍʷˌ ˃ʶ ˃ʶʽˁˍˈ ʶˉʽˋˍʹ˃ˇ˂ˇʴʽˁˈ ˉˊˇ˒ʾ˂ όʊо ϧ ʊпύ ˍʶʾ˄ˇˎ˄ ˄ʰ 
ʵʽʰ˃ˇˊ˒˗˄ˇˎ˄ ˎ˂ʽˁˈ ʶˉʽˁʶ˄ˍˊ˖˃ʷ˄ˇ ˋˍʹ˄ ʰʲʶʲʰʽˈˍʹˍʰ ˁʰʽ ˍʰ ʰ˄ˍʽˁˊˇˎˈ˃ʶ˄ʰ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˋˍˇʽ˔ʶʾʰ ˉˇˎ ˋˎ˄ˇʵʶˏˇˎ˄ ˍʰ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰ ˋˏʴ˔ˊˇ˄ʹˌ ʷˊʶˎ˄ʰˌΦ 
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ʊʁɹʆɶʆɳʅ 
ɳʃɹʅʆɶɾʁɽʁɱɹɼʁ 

ʃʄʁʊɹɽ 
ɼʁɹɿʍɿɹɼɳʅ ʃʆʇʋɳʅ 

ʃʄɮɼʆɹɼɳʅ ɼɳɵ 
ʅʇɽɽʁɱɹʅʆɹɼɶʅ 

ʊр Absolutist 
- ɼˇʽ˄˖˄ʽˁʺ 
˔ˊʹˋˍʽˁˈˍʹˍʰ 

- 

ʊм ϧ ʊс Multiplist 

- ɼˇʽ˄˖˄ʽˁʺ 
˔ˊʹˋˍʽˁˈˍʹˍʰ 
- ɼʾ˄ʵˎ˄ˇʽ ς ʁ ˉʽˊˊˇʷˌ 
- ɸʶˋ˃ˇʾ ς ˒ ˇˊʶʾˌ  
- ʃˇ˂ʽˍʽˁʺ  

- 
ʃˇ˂ˎˉ˂ˇˁˈˍʹˍʰ 
ɼɳɵ 
- ʃˇʽˁʾ˂ʶˌ 
ˇˉˍʽˁʷˌ 

ʊн Evaluativist 

- ɼˇʽ˄˖˄ʽˁʺ 
˔ˊʹˋˍʽˁˈˍʹˍʰ 
- ɸʶˋ˃ˇʾ ς ʊˇˊʶʾˌ  
- ʁʽˁˇ˄ˇ˃ʾʰ  

- 
ʃˇ˂ˎˉ˂ˇˁˈˍʹˍʰ 
ɼɳɵ 
- ʃˇʽˁʾ˂ʶˌ 
ˇˉˍʽˁʷˌ 

ʊо ϧ ʊп ɾʶʽˁˍˈ ˉˊˇ˒ʾ˂ 

- ɼˇʽ˄˖˄ʽˁʺ 
˔ˊʹˋˍʽˁˈˍʹˍʰ  
- ɳˉʽˁˏˊ˖ˋʹ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ʴ˄˗ˋʹˌ  

- 
ʃˇ˂ˎˉ˂ˇˁˈˍʹˍʰ 
ɼɳɵ 
- ɲʽʰˊˁʺˌ 
ʷˊʶˎ˄ʰ ɼɳɵ 

ʃʾ˄ʰˁʰˌ 4 ʅˎˋ˔ʷˍʽˋʹ ʰ˄ˍʽ˂ʺ˕ʶ˖˄ ʴʽʰ ˍʹ ʊˍɳɱ ϧ ˍ˖˄ ˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ ˍ˖˄ ɼɳɵ ʵʽʵʰˁˍʽˁ˗˄ ˋʶ˄ʰˊʾ˖˄ 

ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ  

ɮˉˈ ˍʰ ˉʰˊʰˉʱ˄˖ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ˉˊˇˁˏˉˍʶʽ ˃ʽʰ ˋˎˋ˔ʷˍʽˋʹ ʰ˄ʱ˃ʶˋʰ 
ˋˍʽˌ ʰ˄ˍʽ˂ʺ˕ʶʽˌ ˍ˖˄ ˃ʶ˂˂ˇ˄ˍʽˁ˗˄ ʶˁˉʰʽʵʶˎˍʽˁ˗˄ ˉˊ˖ˍˇʲʱʻ˃ʽʰˌ ʶˁˉʰʾʵʶˎˋʹˌ ʴʽʰ ˍʹ 
˒ˏˋʹ ˍʹˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ʴ˄˗ˋʹˌ ˁʰʽ ˋˍʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍ˖˄ ʵʽʵʰˁˍʽˁ˗˄ ˋʶ˄ʰˊʾ˖˄ 
ˉˇˎ ʰ˄ʰˉˍˏˋˋˇˎ˄Σ ʴʶʴˇ˄ˈˌ ˉˇˎ ʶˉʽʲʶʲʰʽ˗˄ʶˍʰʽ ˁʰʽ ʰˉˈ ˍʹ ˉˊˈˋ˒ʰˍʹ 
ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ όˉ˔Φ 9ǊȅŀǎŀǊ & Kilinc, нлнмύΦ ɳˉʽˁʶ˄ˍˊ˗˄ˇ˄ˍʰˌ ˃ʱ˂ʽˋˍʰ ˋˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ 
ɼɳɵ ʵʽʵʰˁˍʽˁ˗˄ ˋʶ˄ʰˊʾ˖˄ ˉˊˇˁˏˉˍʶʽ ˈˍʽ ʹ ʽˋˈˊˊˇˉʹ ʵʽʰˋˏ˄ʵʶˋʹ ʶˉʽˋˍʹ˃ˇ˄ʽˁˇˏ 
ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ˃ʶ ˍʽˌ ˁˇʽ˄˖˄ʽˁʷˌ ˉˍˎ˔ʷˌ ˍʹˌ ʶˉʽˋˍʺ˃ʹˌ ˉˊˇːˉˇʻʷˍʶʽ ʶ˄ʺ˃ʶˊʶˌ 
ʰ˄ˍʽ˂ʺ˕ʶʽˌ ʴʽʰ ˍʹ ˒ˏˋʹ ˍʹˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ʴ˄˗ˋʹˌ ʰˉˈ ˍˇˎˌ ʶˁˉʰʽʵʶˎˍʽˁˇˏˌΦ 
ɼˊʾ˄ʶˍʰʽ ʶˉˇ˃ʷ˄˖ˌ ʰ˄ʰʴˁʰʾˇ ˇʽ ʶˉʽ˃ˇˊ˒˗ˋʶʽˌ ˍ˖˄ ʶˁˉʰʽʵʶˎˍʽˁ˗˄ ʰ˄ʰ˒ˇˊʽˁʱ ˃ʶ ˍʹ 
ʵʽʰˉˊʰʴ˃ʱˍʶˎˋʹ ɼɳɵΣ ˉˇˎ ʰˉˇˊˊʷˇˎ˄ ʰˉˈ ˋˏʴ˔ˊˇ˄ʰ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰ 
ʷˊʶˎ˄ʰˌ ʰʽ˔˃ʺˌΣ ˄ʰ ʶˋˍʽʱʸˇˎ˄ ˁʰʽ ˋʶ ʵʽʰˋˍʱˋʶʽˌ ˍʹˌ ˒ˏˋʹˌ ˍʹˌ ʶˉʽˋˍʺ˃ʹˌ ˁʰʽ ˍʹˌ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ʴ˄˗ˋʹˌ όˉ˔Φ Leung et al., 2020).  
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ɮˉˈ˕ʶʽˌ ɳˁˉʰʽʵʶˎˍʽˁ˗˄ ʃɳлп ʴʽʰ ˍʹ ʊˍɳΥ ˇʽ ˉʶˊʽˉˍ˗ˋʶʽˌ 
ˍ˖˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ˄ˈ˃˖˄ ʷ˄ʰ˄ˍʽ ˍ˖˄ ʻʶ˖ˊʽ˗˄ ˁʰʽ ˍʹˌ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ˃ʶʻˇʵˇ˂ˇʴʾʰˌ 

ɱ˂ˎˁʶˊʾʰ ʅˁʶˏʰΣ ɯ˄˄ʰ ɼ˂˗ʻˇˎ, ɮ˄ʰˋˍʱˋʽˇˌ ɵˇˎˉʾʵʹˌ 

ɲʹ˃ˇˁˊʾˍʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸˊʱˁʹˌ 

ʃʶˊʾ˂ʹ˕ʹ 

ʅˍʹ˄ ˉʰˊˇˏˋʰ ʷˊʶˎ˄ʰ ʶˉʽ˔ʶʽˊʶʾˍʰʽ ʹ ʰ˄ʾ˔˄ʶˎˋʹ ˍ˖˄ ʰˉˈ˕ʶ˖˄ ʶˁˉʰʽʵʶˎˍʽˁ˗˄ ʃɳлп ʴʽʰ ʵˏˇ 
ˉˍˎ˔ʷˌ ˍʹˌ ʊˏˋʹˌ ˍʹˌ ɳˉʽˋˍʺ˃ʹˌ (ʊˍɳ), ˍ̌ ˎˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁˇˏˌ ˄ˈ˃ˇˎˌ ʷ˄ʰ˄ˍʽ ˍ˖˄ ʻʶ˖ˊʽ˗˄ 
ˁʰʽ ˍʹ ˃ʶʻˇʵˇ˂ˇʴʾʰ ˋˍʹ˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ʷˊʶˎ˄ʰΦ ɳˉʽ˂ʷ˔ʻʹˁʰ˄ ʹ ˉˇˋˇˍʽˁʺ ˋˍˊʰˍʹʴʽˁʺ ˁʰʽ ˍˇ 
ʶˊʶˎ˄ʹˍʽˁˈ ʶˊʴʰ˂ʶʾˇ {¦{{LΣ ʵʽˈˍʽ ˋˎ˄ʵˎʱʸʶʽ ʶˊ˖ˍʺˋʶʽˌ ˁ˂ʶʽˋˍˇˏ ˁʰʽ ʰ˄ˇʽˁˍˇˏ ˍˏˉˇˎΦ ʆʰ 
ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˋˎ˃˒˖˄ˇˏ˄ ˃ʶ ˍʰ ʶˎˊʺ˃ʰˍʰ ˋ˔ʶˍʽˁ˗˄ ʵʽʶʻ˄˗˄ ʶˊʶˎ˄˗˄Σ ʰ˄ʰʵʶʽˁ˄ˏˇ˄ˍʰˌ ˈˍʽ 
ˇʽ ʶˉʽˋˍʹ˃ˇ˄ʽˁˇʾ ˄ˈ˃ˇʽ ʷ˄ʰ˄ˍʽ ˍ˖˄ ʻʶ˖ˊʽ˗˄ ˁʰʻ˗ˌ ˁʰʽ ʹ ˃ʶʻˇʵˇ˂ˇʴʾʰ ˋˍʹ˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ 
ʷˊʶˎ˄ʰ ʶʾ˄ʰʽ ʵˏˇ ˉˍˎ˔ʷˌ ˍʹˌ ʊˍɳ, ʴʽʰ ˍʽˌ ˇˉˇʾʶˌ ˇʽ ɴ˂˂ʹ˄ʶˌ ʶˁˉʰʽʵʶˎˍʽˁˇʾ ˉʰˊˇˎˋʽʱʸˇˎ˄ 
ˉˇ˂˂ʷˌ ˉʰˊʰ˄ˇʺˋʶʽˌΦ 

ɽʷ˅ʶʽ ̩ˁ ˂ʶʽʵʽʱΥ ʊˏˋʹ ˍʹˌ ɳˉʽˋˍʺ˃ʹˌΣ ʵʶˎˍʶˊˇʲʱʻ˃ʽʰ ʶˁˉʰʾʵʶˎˋʹ 

Secondary science teachersΩ views about NoS: the case of 
the relation between scientific laws and theory and of 
the scientific methodology  

Glykeria Skeva, Anna Klothou, Anastasios Zoupidis 

Democritus University of Thrace 

Abstract 

In the present study, Greek secondary ǎŎƛŜƴŎŜ ǘŜŀŎƘŜǊǎΩ ǾƛŜǿǎ are investigated, regarding 
two aspects of the Nature of Science (NoS) which is the relation between scientific laws and 
theory and the scientific methodology. ɮ quantitative approach was chosen. Data were 
collected using the SUSSI (Student Understanding of Science and Scientific Inquiry) 
questionnaire, as it combines closed and open type tasks. The results are in line with findings 
of relevant international studies, showing that Greek secondary science teachers hold many 
misconceptions about scientific laws versus theories and the scientific methodology.   

Keywords: Nature of science, secondary education 
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ɳ̔ ˋʰʴ˖ʴʺ 

ɶ ʊˏˋʹ ˍʹˌ ɳˉʽˋˍʺ˃ʹˌ όʊˍɳύ ʶʾ˄ʰʽ ˃ʽʰ ʷ˄˄ˇʽʰ ˉˇ˂ˎʵʽʱˋˍʰˍʹ ˁʰʽ ˉˊˇːˉˇʻʷˍʶʽ ˍʹ 
ˋˎ˃ʲˇ˂ʺ ʵʽʱ˒ˇˊ˖˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ˉʶˊʽˇ˔˗˄ όʊʽ˂ˇˋˇ˒ʾʰΣ ʌˎ˔ˇ˂ˇʴʾʰΣ 
ɼˇʽ˄˖˄ʽˇ˂ˇʴʾʰΣ ˁΦʱΦύ ˗ˋˍʶ ˄ʰ ˋˎʴˁˊˇˍʹʻʶʾ ˁʰʽ ˄ʰ ˉˊˇˋʵʽˇˊʽˋˍʶʾ ʶ˄˄ˇʽˇ˂ˇʴʽˁʱ 
ό[ŜŘŜǊƳŀƴ Ŝǘ ŀƭΦΣ нлмпύΦ ɳˉʽˉ˂ʷˇ˄Σ ʹ ʊˍɳ ˋˎ˄ʵʷʶˍʰʽ ˃ʶ ˍˇ˄ ˍˊˈˉˇ ˉʰˊʰʴ˖ʴʺˌΣ 
ʵˈ˃ʹˋʹˌΣ ʰ˅ʽˇ˂ˈʴʹˋʹˌΣ ˍʶˁ˃ʹˊʾ˖ˋʹˌ ˁʰʽ ʶʴˁˎˊˇˉˇʾʹˋʹˌ ˍʹˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ʴ˄˗ˋʹˌ 
όʃʰˉʰʵoˏˊʹˌΣ нлмлύΦ 

ʆʰˎˍˈ˔ˊˇ˄ʰΣ ʹ ʵʽʵʰˋˁʰ˂ʾʰ ˍʹˌ ʰˉˇˍʶ˂ʶʾ ˋʹ˃ʰ˄ˍʽˁˈ ʵʽʵʰˁˍʽˁˈ ˋˍˈ˔ˇΣ ˁʰʻ˗ˌ 
ˋˎ˄ʶʽˋ˒ʷˊʶʽ ˋʹ˃ʰ˄ˍʽˁʱ ˋˍˇ˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁˈ ʴˊʰ˃˃ʰˍʽˋ˃ˈ ˍ˖˄ ˃ʰʻʹˍ˗˄ (Höttecke & 
Allchin, 2020). ʃˍˎ˔ʷˌ ˍʹˌ ʊˍɳ ʰ˄ʰˉˍˏˋˋˇ˄ˍʰʽ ˋʶ ˉˊˇʴˊʱ˃˃ʰˍʰ ˋˉˇˎʵ˗˄ ʵʽʱ˒ˇˊ˖˄ 
ʶˎˊ˖ˉʰʿˁ˗˄ ˔˖ˊ˗˄Σ ˍ˖˄ ɶʃɮΣ ˍʹˌ ɮˎˋˍˊʰ˂ʾʰˌ ˁʰʽ ˍʹˌ ɿΦ ɮ˒ˊʽˁʺˌ ˁʰʽ ˉˊˇˍʶʾ˄ˇ˄ˍʰʽ 
ʰˉˈ ʵʽʶʻ˄ʶʾˌ ˇˊʴʰ˄ʽˋ˃ˇˏˌΣ ˈˉ˖ˌ ˇ ʁʁʅɮ ˃ʷˋ˖ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ 
tL{!Φ ʍˋˍˈˋˇΣ ˇʽ ˃ʰʻʹˍʷˌ ˋˉʱ˄ʽʰ ʵʽʵʱˋˁˇ˄ˍʰʽ ˉˍˎ˔ʷˌ ˍʹˌ ʊˍɳΣ ˁˎˊʾ˖ˌ ʴʽʰˍʾ ˇʽ 
ʶˁˉʰʽʵʶˎˍʽˁˇʾ ˋˎ˄ʰ˄ˍˇˏ˄ ʵˎˋˁˇ˂ʾʶˌ ˋˍʹ˄ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʺ ʵʽʵʰˋˁʰ˂ʾʰ ˍˇˎˌ ό/ŀǇǇǎ 
& Crawford, нлмоύΣ ʰ˂˂ʱ ˁʰʽ ʵʽˈˍʽ ˉʷˊʰ ʰˉˈ ˇˊʽˋ˃ʷ˄ʶˌ ˋʹ˃ʶʽ˗ˋʶʽˌ ˋˍʽˌ ʶʽˋʰʴ˖ʴʷˌ 
ˍˇˎˌ ʵʶ˄ ˎˉʱˊ˔ˇˎ˄ ˋʹ˃ʰ˄ˍʽˁʷˌ ʰ˄ʰ˒ˇˊʷˌ ˋˍʰ ˋ˔ˇ˂ʽˁʱ ʶʴ˔ʶʽˊʾʵʽʰ (Koumara & 
Plakitsi, 2017).  

ʃˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ʲˇʹʻʹʻˇˏ˄ ˇʽ ʶˁˉʰʽʵʶˎˍʽˁˇʾ ˋˍʹ˄ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʺ 
ʵʽʵʰˋˁʰ˂ʾʰ ˍʹˌ ʊˍɳΣ ʵʽʱ˒ˇˊˇʽ ʶˊʶˎ˄ʹˍʷˌ ˁʰˍʰˋˁʶˏʰˋʰ˄ ˁʰˍʰ˂ˈʴˇˎˌ ˃ʶ ˉˍˎ˔ʷˌ ˍʹˌ 
ʊˍɳ ˉˇˎ ʻʰ ʷˉˊʶˉʶΣ ʰ˂˂ʱ ʵʶ˄ ʰ˄ʰʴ˄˖ˊʾʸˇ˄ˍʰʽ ˋ˖ˋˍʱ ˃ʷˋʰ ˋˍʹ˄ ˍʱ˅ʹΦ ʅˍˈ˔ˇˌ ʵʶ˄ 
ʶʾ˄ʰʽ ʹ ˁʱ˂ˎ˕ʹ ˈ˂˖˄ ˍ˖˄ ʽʵʽʰʽˍʷˊ˖˄ ˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ ˍʹˌ ʊˍɳ ʰ˂˂ʱ ʹ ʵʹ˃ʽˇˎˊʴʾʰ 
ˁʰˍʱ˂˂ʹ˂ˇˎ ˉ˂ʰʽˋʾˇˎΣ ˗ˋˍʶ ˄ʰ ˎˉʱˊ˔ʶʽ ˇˊʴʱ˄˖ˋʹ ˁʰʽ ˁʰˍʶˏʻˎ˄ˋʹ ˋˍʽˌ ʵʽʵʰˁˍʽˁʷˌ 
ˉʰˊʶ˃ʲʱˋʶʽˌ ˃ʶ ˋˍˈ˔ˇ ˍʹ˄ ˁʰˍʰ˄ˈʹˋʹ ʰˉˈ ˍʹ ˃ʶˊʽʱ ˍ˖˄ ˃ʰʻʹˍ˗˄ ˋʶ ʻʶ˃ʶ˂ʽʰˁˈ 
ʶˉʾˉʶʵˇ ˍʹˌ ʊˍɳΦ ɮ˄ʰʴ˄˖ˊʾʸˇ˄ˍʰˌ ˍˇ˄ ˊˈ˂ˇ ˍ˖˄ ʶˁˉʰʽʵʶˎˍʽˁ˗˄ ˋˍˇ˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁˈ 
ʴˊʰ˃˃ʰˍʽˋ˃ˈ ˍ˖˄ ˃ʰʻʹˍ˗˄ ˋʹ˃ʰ˄ˍʽˁˈˌ ʰˊʽʻ˃ˈˌ ʶˊʶˎ˄˗˄ ˃ʶ˂ʶˍʱ ˍʽˌ ʰˉˈ˕ʶʽˌ ˍˇˎˌ 
ʴʽʰ ˉˍˎ˔ʷˌ ˍʹˌ ʊˍɳ ό[ŜŘŜǊƳŀƴ et al., нлмпύΦ ɳ˂˂ʶʾ˕ʶʽ ˋ˔ʶˍʽˁ˗˄ ʶˊʶˎ˄˗˄ ˋˍʹ˄ 
ɳ˂˂ʱʵʰΣ ʹ ˉʰˊˇˏˋʰ ʷˊʶˎ˄ʰ ʶˋˍʽʱʸʶʽ ˋ ʁʵˏˇ ˉˍˎ˔ʷˌ ˍʹˌ ʊˍɳΣ ʴʽʰ ˍʽˌ ˇˉˇʾʶˌ ˇʽ 
ʵʽʶʻ˄ʶʾˌ ʷˊʶˎ˄ʶˌ ʵʶʾ˔˄ˇˎ˄ ˈˍʽ ˇʽ ʶˁˉʰʽʵʶˎˍʽˁˇʾ ˉʰˊˇˎˋʽʱʸˇˎ˄ ˉˇ˂˂ʷˌ ˉʰˊʰ˄ˇʺˋʶʽˌ. 
ɶ ˉˊ˗ˍʹ ʰ˒ˇˊʱ ˍˇˎˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁˇˏˌ ˄ˈ˃ˇˎˌ ʷ˄ʰ˄ˍʽ ˍ˖˄ ʻʶ˖ˊʽ˗˄ ˁʰʽ ʹ ʵʶˏˍʶˊʹ ˍʹ˄ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ˃ʶʻˇʵˇ˂ˇʴʾʰΦ 

ɳˉʽˋˍʹ˃ˇ˄ʽˁˇʾ ɿˈ˃ˇʽ ʷ˄ʰ˄ˍʽ ɸʶ˖ˊʽ˗˄ 

ʁʽ ˄ˈ˃ˇʽ ˁʰʽ ˇʽ ʻʶ˖ˊʾʶˌ ʶʾ˄ʰʽ ˉˊˇʿˈ˄ˍʰ ˁʰʽ ʶˊʴʰ˂ʶʾʰ ˍʹˌ ʶˉʽˋˍʺ˃ʹˌ ˁʰʽ 
˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʴʽʰ ˄ʰ ˉˊˇʲ˂ʷˉˇˎ˄ ˒ʰʽ˄ˈ˃ʶ˄ʰ όMcComas, 2006̃  нлмл). 
ɮˉˇˍʶ˂ˇˏ˄ ʵˏˇ ʵʽʰˁˊʽˍʱ ʶʾʵʹ ʴ˄˗ˋʹˌ όLederman et al., 2002˜ Mesci & Schwartz, 
2017ύΦ ʁʽ ˄ˈ˃ˇʽ ʶʾ˄ʰʽ ʰˊ˔ʷˌΣ ˉˊˈˍˎˉʰ ʺ ʴʶ˄ʽˁʶˏˋʶʽˌ ˋˍʹ ˒ˏˋʹ ˁʰʽ ˇʽ ʻʶ˖ˊʾʶˌ ʶʾ˄ʰʽ ˇʽ 
ʶˊ˃ʹ˄ʶʾʶˌ ʰˎˍ˗˄ ˍ˖˄ ʴʶ˄ʽˁʶˏˋʶ˖˄ όLiang et al., 2008ύΦ ɱʽʰ ˉʰˊʱʵʶʽʴ˃ʰΣ ˇ ˄ˈ˃ˇˌ ˍˇˎ 
Boyle ˉʶˊʽʴˊʱ˒ʶʽ ˍʹ ˋ˔ʷˋʹ ˉˇˎ ˎˉʱˊ˔ʶʽ ˃ʶˍʰ˅ˏ ˍˇˎ ˈʴˁˇˎ ˁʰʽ ˍʹˌ ˉʾʶˋʹˌ ʰʶˊʾˇˎ, 
ˈˍh˄ ʹ ʻʶˊ˃ˇˁˊʰˋʾʰ ʶʾ˄ʰʽ ˋˍʰʻʶˊʺΥ ˋʶ ˃ʾʰ ʽˋˈʻʶˊ˃ʹ ˃ʶˍʰʲˇ˂ʺ ˇˊʽˋ˃ʷ˄ʹˌ 
ˉˇˋˈˍʹˍʰˌ ʰʶˊʾˇˎΣ ʹ ˉʾʶˋʹ ʶʾ˄ʰʽ ʰ˄ˍʽˋˍˊˈ˒˖ˌ ʰ˄ʱ˂ˇʴʹ ˍˇˎ ˈʴˁˇˎ ˍˇˎ ʰʶˊʾˇˎΦ ʁ 
˄ˈ˃ˇˌ ˉʶˊʽʴˊʱ˒ʶʽ ˍʽ ˋˎ˃ʲʰʾ˄ʶʽ ˋˍʹ˄ ʽˋˈʻʶˊ˃ʹ ˃ʶˍʰʲˇ˂ʺ ʰʶˊʾˇˎΣ ˔˖ˊʾˌ ˈ˃˖ˌ ˄ʰ 
ʶ˅ʹʴʶʾ ʴʽʰˍʾ ˋˎ˃ʲʰʾ˄ʶʽ όBell et al., 2лмоύΦ ʆʹ˄ ʶˊ˃ʹ˄ʶʾʰ ˍˇˎ ˄ˈ˃ˇˎ ˍˇˎ Boyle ˍʹ ʵʾ˄ʶʽ 
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ʹ ˁʽ˄ʹˍʽˁʺ ʻʶ˖ˊʾʰ ˍ˖˄ ʰʶˊʾ˖˄ ˉʶˊʽʴˊʱ˒ˇ˄ˍʰˌ ˍʹ˄ ˁʾ˄ʹˋʹ ˍ˖˄ ˃ˇˊʾ˖˄ ˃ʶ ʷ˄ʰ 
˃ˇ˄ˍʷ˂ˇ ʴʽʰ ˍʹ˄ ʶˋ˖ˍʶˊʽˁʺ ˍˇˎˌ ʵˇ˃ʺΦ 

ʅˏ˃˒˖˄ʰ ˃ʶ ˍˇ˄ McComas (1998) ˎ ˉʱˊ˔ʶʽ ʹ ˉʰˊʰ˄ˈʹˋʹ ʰˉˈ ˃ʰʻʹˍʷˌ ʰ˂˂ʱ 
ˁʰʽ ʶˁˉʰʽʵʶˎˍʽˁˇˏˌΣ ˈˍʽ ˇʽ ʻʶ˖ˊʾʶˌ ʰˉˇˍʶ˂ˇˏ˄ ʽʵʷʶˌ ˉˇˎ ʵʶ˄ ʷ˔ˇˎ˄ ʰˉˇʵʶʽ˔ʻʶʾ, ˋʶ 
ʰ˄ˍʾʻʶˋʹ ˃ʶ ˍˇˎˌ ˄ˈ˃ˇˎˌ ʴʽʰ ˍˇˎˌ ˇˉˇʾˇˎˌ ʻʶ˖ˊˇˏ˄ ˈˍʽ ʶʾ˄ʰʽ ʰˉˇʵʶʵʶʽʴ˃ʷ˄ˇʽ ˁʰʽ 
ʲʷʲʰʽˇʽΦ ɳˉʽˉ˂ʷˇ˄Σ ʻʶ˖ˊˇˏ˄ ˉ˖ˌ ˇʽ ˄ˈ˃ˇʽ ˁʰʽ ˇʽ ʻʶ˖ˊʾʶˌ ʰˉˇˍʶ˂ˇˏ˄ ʵˏˇ 
ʵʽʰ˒ˇˊʶˍʽˁʷˌ ˃ˇˊ˒ʷˌ ˍʹˌ ʾʵʽʰˌ ʴ˄˗ˋʹˌΦ ɲʹ˂ʰʵʺ ˈˍʽ ˈˍʰ˄ ˎˉʱˊ˔ˇˎ˄ ʰˊˁʶˍʱ ˋˍˇʽ˔ʶʾʰΣ 
ʵʹ˃ʽˇˎˊʴʶʾˍʰʽ ˃ʾʰ ʰ˄ʰˉˍˎ˅ʽʰˁʺ ʵʽʰʵʽˁʰˋʾʰΣ ˈˉˇˎ ˇʽ ʶˉʽˋˍʹ˃ˇ˄ʽˁʷˌ ʽʵʷʶˌ 
ˇʵʹʴˇˏ˄ˍʰʽ ˋˍʹ˄ ˉ˂ʺˊʹ ʰˉˇʵˇ˔ʺ ˖ˌ ˄ˈ˃ˇʽ ʵʹ˃ʽˇˎˊʴ˗˄ˍʰˌ ˍʹ˄ ˉʶˉˇʾʻʹˋʹ ˈˍʽ ˇʽ 
˄ˈ˃ˇʽ ʶʾ˄ʰʽ ˉʶˊʽˋˋˈˍʶˊˇ ʰˋ˒ʰ˂ʶʾˌ ʰˉˈ ˍʽˌ ʻʶ˖ˊʾʶˌΦ 

ɳˉʽˋˍʹ˃ˇ˄ʽˁʺ ɾʶʻˇʵˇ˂ˇʴʾʰ 

ʁ Keeslar (1945) ʶʾ˔ʶ ˒ˍʽʱ˅ʶʽ ʷ˄ʰ˄ ˁʰˍʱ˂ˇʴˇ ˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ ˋ˔ʶˍʽˁ˗˄ ˃ʶ ˍʹ˄ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ˃ʶʻˇʵˇ˂ˇʴʾʰΦ ʁ ˁʰˍʱ˂ˇʴˇˌ ʰˎˍˈˌ ˃ʶˍʱ ʰˉˈ ʲʶ˂ˍʽ˗ˋʶʽˌ ˉʶˊʽʷ˔ʶʽ ˍʰ 
ˉʰˊʰˁʱˍ˖ ʲʺ˃ʰˍʰ ʵʽʶˊʶˏ˄ʹˋʹˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ˉˊˇʲ˂ʹ˃ʱˍ˖˄Υ ʰύ ˉʶˊʽʴˊʰ˒ʺ ˍˇˎ 
ˉˊˇʲ˂ʺ˃ʰˍˇˌΣ ʲύ ˋˎʴˁʷ˄ˍˊ˖ˋʹ ˉ˂ʹˊˇ˒ˇˊʽ˗˄Σ ʴύ ʵʽʰˍˏˉ˖ˋʹ ˎˉˈʻʶˋʹˌΣ ʵύ 
ʵʽʶ˅ʰʴ˖ʴʺ ˉʰˊʰˍʹˊʺˋʶ˖˄Σ ʶύ ʷ˂ʶʴ˔ˇˌ ˍʹˌ ˎˉˈʻʶˋʹˌΣ ˋˍύ ʵʽʰˍˏˉ˖ˋʹ 
ˋˎ˃ˉʶˊʰˋ˃ʱˍ˖˄Σ ʸύ ʵʹ˃ˇˋʽˇˉˇʾʹˋʹ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄Φ ʃˇ˂˂ˇʾ ˋˎʴʴˊʰ˒ʶʾˌ 
ʵʽʵʰˁˍʽˁ˗˄ ʲʽʲ˂ʾ˖˄ ˎʽˇʻʷˍʹˋʰ˄ ˍʰ ˉʰˊʰˉʱ˄˖ ʲʺ˃ʰˍʰ, ʴʽʰ ˄ʰ ˉʶˊʽʴˊʱ˕ˇˎ˄ ˍˇ˄ 
ˍˊˈˉˇ ˃ʶ ˍˇ˄ ˇˉˇʾˇ ʴʾ˄ʶˍʰʽ ʹ ʶˉʽˋˍʺ˃ʹΦ ɴˍˋʽΣ ʷ˄ʰˌ ʰˉ˂ˈˌ ˁʰˍʱ˂ˇʴˇˌ ʰ˄ʱ˔ʻʹˁʶ ˋʶ 
ˉʶˊʽʴˊʰ˒ʺ ˍʹˌ ˃ʶʻˈʵˇˎ ˃ʶ ˍʹ˄ ˇˉˇʾʰ ʶˊʴʱʸˇ˄ˍʰʽ ˈ˂ˇʽ ˇʽ ʶˉʽˋˍʺ˃ˇ˄ʶˌΦ 

ʅˍʹ˄ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰ ˇʽ ʶˊʶˎ˄ʹˍʷˌ ˍ˖˄ ʊˎˋʽˁ˗˄ ɳˉʽˋˍʹ˃˗˄ ʵʶ˄ ʰˁˇ˂ˇˎʻˇˏ˄ 
˃ʾʰ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˃ʷʻˇʵˇ ˁʰʽ ˉˊʰˁˍʽˁʺ ˇˏˍʶ ʰˁˇ˂ˇˎʻˇˏ˄ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ʲʺ˃ʰˍʰ ʴʽʰ 
˄ʰ ˇʵʹʴʹʻˇˏ˄ ˋˍˇ ʶˉʽʻˎ˃ʹˍˈ ʰˉˇˍʷ˂ʶˋ˃ʰΦ ɶ ʵʹ˃ʽˇˎˊʴʽˁˈˍʹˍʰΣ ʹ ˒ʰ˄ˍʰˋʾʰΣ ʹ 
ˉˊˈˍʶˊʹ ʴ˄˗ˋʹ ˁʰʽ ʹ ˁʰˊˍʶˊʽˁˈˍʹˍʰ ˍˇˏˌ ˇʵʹʴˇˏ˄ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʺˋˇˎ˄ ˍʹ˄ 
ˁʰˍʹʴˇˊʽˇˉˇʾʹˋʹ ˁʰʽ ˍʹ˄ ˍʰ˅ʽ˄ˈ˃ʹˋʹΣ ˍʹ˄ ˉʶˊʽʴˊʰ˒ʽˁʺ ˃ʶ˂ʷˍʹΣ ˍʹ˄ ˉʰˊʰˍʺˊʹˋʹ ˁʰʽ 
ˉˇ˂˂ʷˌ ʱ˂˂ʶˌ ˃ʶʻˈʵˇˎˌ όBell et al., 2013̃  Lederman et alΦΣ нллнύΦ ʁʽ ˃ʷʻˇʵˇʽ 
ʵʽʰ˒ʷˊˇˎ˄ ʰˉˈ ʷ˄ʰ ˄ˁ˂ʱʵˇ ˋʶ ʷ˄ʰ˄ ʱ˂˂ˇΣ ʰˉˈ ʷ˄ʰ ʻʷ˃ʰ ˃ʷˋʰ ˋˍˇ˄ ʾʵʽˇ ˁ˂ʱʵˇ ˋʶ 
ʷ˄ʰ ʱ˂˂ˇΣ ˈˉ˖ˌ ˁʽ ʰˉˈ ʷ˄ʰ ˄ʁ ˉʽˋˍʺ˃ˇ˄ʰ ˋʶ ʷ˄ʰ˄ ʱ˂˂ˇΦ 

ʃˇ˂˂ˇʾ ˃ʰʻʹˍʷˌ ʰ˂˂ʱ ˁʰʽ ʶˁˉʰʽʵʶˎˍʽˁˇʾ ˉʽˋˍʶˏˇˎ˄ ˈˍʽ ˈ˂ˇʽ ˇʽ ʶˉʽˋˍʺ˃ˇ˄ʶˌ 
ʰˁˇ˂ˇˎʻˇˏ˄ ʲʺ˃ʰ ˉˊˇˌ ʲʺ˃ʰ ˍʹ˄ ʾʵʽʰ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ˃ʷʻˇʵˇΣ ʹ ˇˉˇʾʰ ˍˇˎˌ 
ʶ˅ʰˋ˒ʰ˂ʾʸʶʽ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʷʴˁˎˊʰ ˁʰʽ ˃ʶ ʰˁˊʾʲʶʽʰ όBell et alΦΣ нлмоύΦ ɳˉʽˉ˂ʷˇ˄Σ 
ʶʾ˄ʰʽ ˉˇ˂ˏ ʵʽʰʵʶʵˇ˃ʷ˄ʹ ʹ ˉʰˊʰ˄ˈʹˋʹ ˈˍʽ ˇ ʵˊˈ˃ˇˌ ʴʽʰ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˍʹˌ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ʴ˄˗ˋʹˌ ˉʶˊ˄ʱ ʰ˄ʰʴˁʰˋˍʽˁʱ ˃ʷˋʰ ʰˉˈ ˍʰ ˉʶʽˊʱ˃ʰˍʰ όMcComas, 
1998). 

ɾʶʻˇʵˇ˂ˇʴʾʰ 

ɶ ʷˊʶˎ˄ʰ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˍʹ˄ ˉʶˊʾˇʵˇ ɾʰˀˇˎ-ɹˇˎ˄ʾˇˎ нлнм ˁʰʽ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ мрт 
ʶˁˉʰʽʵʶˎˍʽˁˇʾ ʃɳлп ˃ʶ ˍˇˎˌ ʱ˄ˍˊʶˌ ˄ʰ ʶʾ˄ʰʽ ˂ʾʴˇʽ ˉʶˊʽˋˋˈˍʶˊˇʽ ʰˉˈ ˍʽˌ ʴˎ˄ʰʾˁʶˌΦ ɶ 
ʵʽʵʰˁˍʽˁʺ ʶ˃ˉʶʽˊʾʰ ˍʹˌ ˉ˂ʶʽˇ˄ˈˍʹˍʰˌ ʶʾ˄ʰʽ ʰˉˈ мн ʷ˖ˌ но ʷˍʹΦ ʂˋˇ˄ ʰ˒ˇˊʱ ˍˇ 
ʰ˄˗ˍʶˊˇ ʶˁˉʰʽʵʶˎˍʽˁˈ ˍˇˎˌ ʶˉʾˉʶʵˇΣ ˇʽ ˉʶˊʽˋˋˈˍʶˊˇʽ ʷ˔ˇˎ˄ ˍʾˍ˂ˇ ˃ʶˍʰˉˍˎ˔ʽʰˁ˗˄ 
ˋˉˇˎʵ˗˄ ˁʰʽ ˇʽ ˃ʽˋˇʾ ʷ˔ˇˎ˄ ˉʰˊʰˁˇ˂ˇˎʻʺˋʶʽ ʶˉʽ˃ˇˊ˒˗ˋʶʽˌ ˋ˔ʶˍʽˁʷˌ ˃ʶ ˍʹ 
ʵʽʵʰˁˍʽˁʺ ˍ˖˄ ˒ˎˋʽˁ˗˄ ʶˉʽˋˍʹ˃˗˄Φ 
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ʆˇ ʶˊʶˎ˄ʹˍʽˁˈ ʶˊʴʰ˂ʶʾˇ ˉˇˎ ʶˉʽ˂ʷ˔ʻʹˁʶ ʴʽʰ ˍʹ ˋˎ˂˂ˇʴʺ ʵʶʵˇ˃ʷ˄˖˄ ˁʰʽ 
˃ʶˍʰ˒ˊʱˋˍʹˁʶ ˋˍʰ ʶ˂˂ʹ˄ʽˁʱ ʶʾ˄ʰʽ ˍˇ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ {ǘǳŘŜƴǘ Understanding of 
Science and Scientific LƴǉǳƛǊȅ ό{¦{{LύΣ ˉˇˎ ʵʹ˃ʽˇˎˊʴʺʻʹˁʶ ʰˉˈ ˍˇˎˌ [ƛŀƴƎ et al. 
όнллуύΦʆʰ ˁˊʽˍʺˊʽʰ ʶˉʽ˂ˇʴʺˌ ˍˇˎ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇˎ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎ ʰ˒ˇˊˇˏ˄ ʰύ ̱́˄ 
ˉˊˈˍʶˊʹ ʰ˅ʽˇˉˇʾʹˋʺ ˍˇˎ ˋʶ ʱ˂˂ʶˌ ˔˗ˊʶˌΣ ˈˉ˖ˌ ˇʽ ɶʃɮΣ ʹ ɼʾ˄ʰ ˁʰʽ ʹ ʆˇˎˊˁʾʰΣ ʲύ ˍˇ˄ 
ʰˉˇʵʶˁˍˈ ʵʶʾˁˍʹ ʶˋ˖ˍʶˊʽˁʺˌ ˋˎ˄ˇ˔ʺˌ ˁʰʽ ʴύ ˍˇ ʴʶʴˇ˄ˈˌ ˈˍʽ ˋˎ˄ʵˎʱʸʶʽ ʶˊ˖ˍʺˋʶʽˌ 
ˁ˂ʶʽˋˍˇˏ ˁʰʽ ʰ˄ˇʽˁˍˇˏ ˍˏˉˇˎ ʶ˅ʰˋ˒ʰ˂ʾʸˇ˄ˍʰˌ ˍʹ˄ ʰ˄ʾ˔˄ʶˎˋʹ ˍ˖˄ ʰˉˈ˕ʶ˖˄ ˍ˖˄ 
ˋˎ˃˃ʶˍʶ˔ˈ˄ˍ˖˄ ˋʶ ˋʹ˃ʰ˄ˍʽˁˈ ʲʰʻ˃ˈΦ 

ɳʽʵʽˁˈˍʶˊʰΣ ʰ˅ʽˇ˂ˇʴʶʾ ˍʽˌ ʰˉˈ˕ʶʽˌ ˍ˖˄ ʶˁˉʰʽʵʶˎˍʽˁ˗˄ ˋʶ ʷ˅ʽ ˉˍˎ˔ʷˌ ˍʹˌ ʊˍɳΥ 
1. ˉʰˊʰˍʹˊʺˋʶʽˌ ˁʰʽ ˋˎ˃ˉʶˊʰˋ˃ˈˌ ˋˍʹ˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ʷˊʶˎ˄ʰΣ 2. ʰ˂˂ʰʴʺ ˍ˖˄ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ʻʶ˖ˊʽ˗˄Σ 3. ʶˉʽˋˍʹ˃ˇ˄ʽˁˇˏˌ ˄ˈ˃ˇˎˌ ʷ˄ʰ˄ˍʽ ˍ˖˄ ʻʶ˖ˊʽ˗˄Σ 4. 
ˁˇʽ˄˖˄ʽˁʷˌκˉˇ˂ʽˍʽˋ˃ʽˁʷˌ ʶˉʽʵˊʱˋʶʽˌ ˋˍʹ˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ʷˊʶˎ˄ʰΣ 5. 
˒ʰ˄ˍʰˋʾʰκʵʹ˃ʽˇˎˊʴʽˁˈˍʹˍʰ ˍ˖˄ ʶˉʽˋˍʹ˃ˈ˄˖˄, ˁʰʽ 6. ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ˃ʶʻˇʵˇ˂ˇʴʾʰΦ 
ɱʽʰ ˁʰʻʶ˃ʾʰ ʰˉˈ ʰˎˍʷˌ ˍʽˌ ˉˍˎ˔ʷˌ ˎˉʱˊ˔ˇˎ˄ ˍʷˋˋʶˊʽˌ ʵʹ˂˗ˋʶʽˌ ˁ˂ʶʽˋˍˇˏ ˍˏˉˇˎ ˋʶ 
5-ʲʰʻ˃ʹ ˁ˂ʾ˃ʰˁʰ [ƛƪŜǊǘ ˁʰʽ ˃ʾʰ ʶˊ˗ˍʹˋʹ ʰ˄ˇʽˁˍˇˏ ˍˏˉˇˎΣ ʹ ˇˉˇʾʰ ʺˍʰ˄ ˉˊˇʰʽˊʶˍʽˁʺ 
ˁʰʽ ʵʶ˄ ʰˉʰ˄ˍʺʻʹˁʶ ʰˉˈ ˈ˂ˇˎˌ ˍˇˎˌ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌΦ ʁʽ ʶˊ˖ˍʺˋʶʽˌ ˁ˂ʶʽˋˍˇˏ ˍˏˉˇˎ 
ˉʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄ ʵʹ˂˗ˋʶʽˌ ˉˇˎ ʰ˄ˍʽˉˊˇˋ˖ˉʶˏˇˎ˄ ʶʾˍʶ ʰˉ˂ˇʿˁʷˌ ʰˉˈ˕ʶʽˌ όnaïve 
ǾƛŜǿǎύ ʶʾˍʶ ʶ˄ʹ˃ʶˊ˖˃ʷ˄ʶˌ ʰˉˈ˕ʶʽˌ όƛƴŦƻǊƳŜŘ views) ʴʽʰ ˍʹ ʊˍɳΦ ɶ ʶʴˁˎˊˇˉˇʾʹˋʹ 
ˍˇˎ ˃ʶˍʰ˒ˊʰˋ˃ʷ˄ˇˎ ˋˍʰ ʶ˂˂ʹ˄ʽˁʱ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎ ʵʽʰˋ˒ʰ˂ʾˋˍʹˁʶ ʰˉˈ ʵˏˇ 
ʶˊʶˎ˄ʹˍʷˌ ˍʹˌ ɲʽʵʰˁˍʽˁʺˌ ˍ˖˄ ʊˎ ˋʽˁ˗˄ ɳ̄ ʽˋˍʹ˃˗˄. 

ʆˇ ʶˊʴʰ˂ʶʾˇ SUSSI ʷ˔ʶʽ ʶ˂ʶʴ˔ʻʶʾ ˖ˌ ˉˊˇˌ ˍʹ˄ ʶˋ˖ˍʶˊʽˁʺ ˋˎ˄ʷˉʶʽʰ ˍ˖˄ 
ʶˊ˖ˍʺˋʶ˖˄ ˋˍʹ˄ ɼʾ˄ʰΣ ˍʹ˄ ʆˇˎˊˁʾʰ ˁʰʽ ˍʽˌ ɶʃɮ όLiang et al.Σ нллфύΦ ɳ˄ˍˇˏˍˇʽˌ, ʹ 
ʶˋ˖ˍʶˊʽˁʺ ˋˎ˄ʷˉʶʽʰ ˍˇˎ ʶˊʴʰ˂ʶʾˇˎ ˎˉˇ˂ˇʴʾˋˍʹˁʶ ˁʰʽ ˋʶ ʰˎˍʺ ˍʹ˄ ʷˊʶˎ˄ʰΣ ˁʰʻ˗ˌ 
ˎˉʺˊ˔ʶ ʹ ˉʽʻʰ˄ˈˍʹˍʰ ˇʽ ɴ˂˂ʹ˄ʶˌ ʶˁˉʰʽʵʶˎˍʽˁˇʾ ˄ʰ ʶˊ˃ʹ˄ʶˏˋˇˎ˄ ˍʽˌ ʶˊ˖ˍʺˋʶʽˌ ˃ʶ 
ˍˊˈˉˇ ˃ʹ ʰ˄ʰ˃ʶ˄ˈ˃ʶ˄ˇ ʺ ˇʽ ʰˉʰ˄ˍʺˋʶʽˌ ˄ʰ ʵˇʻˇˏ˄ ʶˉʽˉˈ˂ʰʽʰ όWoitkowski, 2021). 
ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˇ ʷ˂ʶʴ˔ˇˌ ʰˎˍˈˌ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˃ʶ ˍˇ˄ ˎˉˇ˂ˇʴʽˋ˃ˈ ˍˇˎ ʵʶʾˁˍʹ 
alpha Cronbach ŀΣ ˇ ˇˉˇʾˇˌ ʴʽʰ ˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ʶˊ˖ˍʺˋʶ˖˄ ˁ˂ʶʽˋˍˇˏ ˍˏˉˇˎ ʲˊʷʻʹˁʶ 
0,762. 

ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ 

ʅˍʹ˄ ˉʰˊˇˏˋʰ ʶˊʴʰˋʾʰΣ ˉʰˊʰˍʾʻʶ˄ˍʰʽ ˍh  ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʴʽʰ ʵˏˇ ˉˍˎ˔ʷˌ ˍʹˌ ʊˍɳΣ 
ˋˍʽˌ ˇˉˇʾʶˌ ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ˋˎ˄ʺʻ˖ˌ ˇʽ ˉʶˊʽˋˋˈˍʶˊʶˌ ˉʰˊʰ˄ˇʺˋʶʽˌΥ όɮύ ˍˇˎˌ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁˇˏˌ ˄ˈ˃ˇˎˌ ʷ˄ʰ˄ˍʽ ˍ˖˄ ʻʶ˖ˊʽ˗˄ ˁʰʽ όɰύ ˍʹ ˃ʶʻˇʵˇ˂ˇʴʾʰ ˋˍʹ˄ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ʷˊʶˎ˄ʰ. 

όɮύ ɰ˂ʷˉˇ˄ˍʰˌ ʰ˄ʰ˂ˎˍʽˁʱ ˍʽˌ ʶˉʽ˃ʷˊˇˎˌ ˍʷˋˋʶˊʽˌ ʶˊ˖ˍʺˋʶʽˌ ʴʽʰ ˍʹ˄ ˉˍˎ˔ʺ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁˇʾ ˄ˈ˃ˇʽ ʷ˄ʰ˄ˍʽ ʻʶ˖ˊʽ˗˄ όʃʾ˄ʰˁʰˌ мύ ˉʰˊʰˍʹˊʶʾˍʰʽ ˈˍʽΥ ʅˍʹ ʵʺ˂˖ˋʹ 1 
ζʁʽ ʶˉʽˋˍʹ˃ˇ˄ʽˁʷˌ ʻʶ˖ˊʾʶˌ ˎˉʱˊ˔ˇˎ˄ ˋˍˇ˄ ˒ˎˋʽˁˈ ˁˈˋ˃ˇ ˁʰʽ ʰ˄ʰˁʰ˂ˏˉˍˇ˄ˍʰʽ ˃ʷˋ˖ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ʵʽʶˊʶˎ˄ʺˋʶ˖˄η ʹ ˉ˂ʶʽˇ˄ˈˍʹˍʰ ˍ˖˄ ˋˎ˃˃ʶˍʶ˔ˈ˄ˍ˖˄ ʶˉʽ˂ʷʴˇˎ˄ 
ζʅˎ˃˒˖˄˗η ʺ ζʅˎ˃˒˖˄˗ ʰˉˈ˂ˎˍʰη όрфΣн҈ύΣ ʶ˄˗ ˋ˔ʶʵˈ˄ ˍˇ ʷ˄ʰ ˍˊʾˍˇ ˍ˖˄ 
ˋˎ˃˃ʶˍʶ˔ˈ˄ˍ˖˄ όнфΣо҈ύ ʶˉʽ˂ʷʴˇˎ˄ ζɲʽʰ˒˖˄˗η ʺ ζɲ̔ʰ˒˖˄ ̠ʰˉˈ˂ˎˍʰ» ˃ʶ ˍʹ ʻʷˋʹ 
ʰˎˍʺΦ 

ʂˋˇ˄ ʰ˒ˇˊʱ ˍʹ ʵʺ˂˖ˋʹ 2 ζʅʶ ʰ˄ˍʾʻʶˋʹ ˃ʶ ˍʽˌ ʻʶ˖ˊʾʶˌΣ ˇʽ ʶˉʽˋˍʹ˃ˇ˄ʽˁˇʾ 
˄ˈ˃ˇʽ ʵʶ˄ ˎˉˈˁʶʽ˄ˍʰʽ ˋʶ ʰ˂˂ʰʴʷˌηΣ ˉʰˊʰˍʹˊʶʾˍʰʽ ˃ʾʰ ʵʽʱ˔ˎˋʹ ʰˉʰ˄ˍʺˋʶ˖˄ ˋˍʽˌ 
ˁʰˍʹʴˇˊʾʶˌ ζɲ̔ ʰ˒˖˄˗ηΣ ζɲʁ ˄ ʶʾ˃ʰʽ ˋʾʴˇˎˊˇˌκʹη ˁʰʽ ζʅˎ ˃˒˖˄˗η ˃ʶ ʰ˄ˍʾˋˍˇʽ˔ʰ 
ˉˇˋˇˋˍʱ офΣр҈Σ нлΣп҈ ˁʰʽ нуΣл҈Φ 
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ɮ˄ˍʾʻʶˍʰΣ ʴʽʰ ˍʹ ʵʺ˂˖ˋʹ 3 ζʁʽ ʶˉʽˋˍʹ˃ˇ˄ʽˁˇʾ ˄ˈ˃ˇʽ ʶʾ˄ʰʽ ʻʶ˖ˊʾʶˌ ˉˇˎ ʷ˔ˇˎ˄ 
ʶˉʰ˂ʹʻʶˎˍʶʾηΣ ʹ ˋˎ˄ˍˊʽˉˍʽˁʺ ˉ˂ʶʽˇ˕ʹ˒ʾʰ ˍ˖˄ ˋˎ˃˃ʶˍʶ˔ˈ˄ˍ˖˄ όт9,6%) ʁ ˉʽ˂ʷʴˇˎ˄ 
«ʅˎ ˃˒˖˄˗η ˁʰʽ ζʅˎ ˃˒˖˄˗ ʰˉˈ˂ˎˍʰηΣ ʶ˄˗ ˋ̱ ʽˌ ˎˉˈ˂ˇʽˉʶˌ ˁʰˍʹʴˇˊʾʶˌ ˎˉʱˊ˔ʶʽ ˃ʾʰ 
ʽˋˇˁʰˍʰ˄ˇ˃ʺ ˍ˖˄ ʰˉʰ˄ˍʺˋʶ˖˄ ˃ʶ ˉˇ˂ˏ ˃ʽˁˊʱ ˉˇˋˇˋˍʱ ˋʶ ˁʱʻʶ ˉʶˊʾˉˍ˖ˋʹ. 

ʂˋˇ˄ ʰ˒ˇˊʱ ˍʹ ʵʺ˂˖ˋʹ 4 ζʁʽ ʶˉʽˋˍʹ˃ˇ˄ʽˁʷˌ ʻʶ˖ˊʾʶˌ ʶˉʶ˅ʹʴˇˏ˄ ˍˇˎˌ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁˇˏˌ ˄ˈ˃ˇˎˌηΣ ˇʽ ˁʰˍʹʴˇˊʾʶˌ ζʅˎ ˃˒˖˄˗η ˁʰʽ ζʅˎ ˃˒˖˄˗ ʰˉˈ˂ˎˍʰη 
ˋˎʴˁʶ˄ˍˊ˗˄ˇˎ˄ ˍʹ˄ ˉ˂ʶʽˇ˕ʹ˒ʾʰ ˍ˖˄ ʰˉʰ˄ˍʺˋʶ˖˄ όсоΣл҈ύΦ 
 

 ɲɮϝ ɲ ɲʅ ʅ ʅɮ 

1 ʁʽ ʶˉʽˋˍʹ˃ˇ˄ʽˁʷˌ ʻʶ˖ˊʾʶˌ 
ˎˉʱˊ˔ˇˎ˄ ˋˍˇ˄ ˒ˎˋʽˁˈ ˁˈˋ˃ˇ 
ˁʰʽ ʰ˄ʰˁʰ˂ˏˉˍˇ˄ˍʰʽ ˃ʷˋ˖ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ʵʽʶˊʶˎ˄ʺˋʶ˖˄ 
(-)**  

13 
(8,3%) 

33 
(21,0%) 

18 
(11,5%) 

79 
(50,3%) 

14 
(8,9%) 

2 ʅʶ ʰ˄ˍʾʻʶˋʹ ˃ʶ ˍʽˌ ʻʶ˖ˊʾʶˌΣ ˇʽ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁˇʾ ˄ˈ˃ˇʽ ʵʶ˄ 
ˎˉˈˁʶʽ˄ˍʰʽ ˋʶ ʰ˂˂ʰʴʷˌ ό-) 

12 
(7,6%) 

62 
(39,5%) 

32 
(20,4%) 

44 
(28,0%) 

7 
4,5%) 

3 ʁʽ ʶˉʽˋˍʹ˃ˇ˄ʽˁˇʾ ˄ˈ˃ˇʽ ʶʾ˄ʰʽ 
ʻʶ˖ˊʾʶˌ ˉˇˎ ʷ˔ˇˎ˄ 
ʶˉʰ˂ʹʻʶˎˍʶʾ ό-) 

10 
(6,4%) 

12 
(7,6%) 

10 
(6,4%) 

108 
(68,8%) 

17 
(10,8%) 

4 ʁʽ ʶˉʽˋˍʹ˃ˇ˄ʽˁʷˌ ʻʶ˖ˊʾʶˌ 
ʶˉʶ˅ʹʴˇˏ˄ ˍˇˎˌ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁˇˏˌ ˄ˈ˃ˇˎˌ όҌύ 

4 
(2,5%) 

19 
(12,1%) 

35 
(22,3%) 

82 
(52,2%) 

17 
(10,8%) 

ϝɲɮΥ ɲʽʰ˒˖˄˗ ɮˉˈ˂ˎˍʰΣ ɲΥ ɲʽʰ˒˖˄˗Σ ɲʅΥ ɲʶ˄ ʶʾ˃ʰʽ ʅʾʴˇˎˊˇˌκʹΣ ʅΥ ʅˎ˃˒˖˄˗Σ 
ʅɮΥ ʅˎ˃˒˖˄˗ ɮˉˈ˂ˎˍʰ 
ϝϝ όҌύΥ ʶ˄ʹ˃ʶˊ˖˃ʷ˄ʹ ʱˉˇ˕ʹ όinformed view), (-ύΥ ʰˉ˂ˇʿˁʺ ʱˉˇ˕ʹ όnaïve view) 

ʃʾ˄ʰˁʰˌ 1 ɮˉˈ˕ʶʽˌ ˍ˖˄ ʶˁˉʰʽʵʶˎˍʽˁ˗˄ ʴʽʰ ˍˇˎˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁˇˏˌ ˄ˈ˃ˇˎˌ ʷ˄ʰ˄ˍʽ ˍ˖˄ ʻʶ˖ˊʽ˗˄Σ ˈˉ˖ˌ 
ˉˊˇˁˏˉˍˇˎ˄ ʰˉˈ ʶˊ˖ˍʺˋʶʽˌ ˁ˂ʶʽˋˍˇˏ ˍˏˉˇˎ р-ʲʰʻ˃ʹˌ ˁ˂ʾ˃ʰˁʰˌ [ƛƪŜǊǘ 

ɾʹ ˍʰ˅ʽ˄ˇ˃ʺˋʽ˃ʶˌ 
ʰˉˈ˕ʶʽˌ 

ɮˉ˂ˇʿˁʷˌ 
ʰˉˈ˕ʶʽˌ 

ɾʶˍʰʲʰˍʽˁʷˌ 
ʰˉˈ˕ʶʽˌ 

ɳ˄ʹ˃ʶˊ˖˃ʷ˄ʶˌ 
ʰˉˈ˕ʶʽˌ 

р ʰˉˈ оп 
(14,7%) 

мс ʰˉˈ о4 
(47,1%) 

мм ʰˉˈ оп 
(32,4%) 

н ʰˉˈ оп 
(5,9%) 

ʃʾ˄ʰˁʰˌ 2 ɮˉˈ˕ʶʽˌ ʶˁˉʰʽʵʶˎˍʽˁ˗˄ ʴʽʰ ˍˇˎˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁˇˏˌ ˄ˈ˃ˇˎˌ ʷ˄ʰ˄ˍʽ ˍ˖˄ ʻʶ˖ˊʽ˗˄Σ ˈˉ˖ˌ ˉˊˇˁˏˉˍˇˎ˄ 
ʰˉˈ ˍʹ˄ ʶˊ˗ˍʹˋʹ ʰ˄ˇʽˁˍˇˏ ˍˏˉˇˎ 

ʅˍʹ˄ ʰ˄ˇʽˁˍʺ ʶˊ˗ˍʹˋʹ  ʰ˄ˍʰˉˇˁˊʾʻʹˁʰ˄ оп ʰˉˈ ˍˇˎˌ мрт ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ 
ˋˍʹ˄ ʷˊʶˎ˄ʰ ˁʰʽ ʹ ˉ˂ʶʽˇ˄ˈˍʹˍʰ ˍ˖˄ ˇˉˇʾ˖˄Σ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˍˇ 47,1%, ʶʾ˔ʁ ʰˉ˂ˇʿˁʷˌ 
ʰˉˈ˕ʶʽˌ ʴʽʰ ˍˇˎˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁˇˏˌ ˄ˈ˃ˇˎˌ ʷ˄ʰ˄ˍʽ ˍ˖˄ ʻʶ˖ˊʽ˗˄Σ ˍˇ ноΣр҈ ʶʾ˔ ʁ
˃ʶˍʰʲʰˍʽˁʷˌ ʰˉˈ˕ʶʽˌΣ ˍˇ мпΣт҈ ʶʾ˔ʶ ˃ʹ ˍʰ˅ʽ˄ˇ˃ʺˋʽ˃ʶˌ ʰˉʰ˄ˍʺˋʶʽˌ ˁʰʽ ˍˇ мпΣт҈ ʶʾ˔ʶ 
ʶ˄ʹ˃ʶˊ˖˃ʷ˄ʶˌ ʰˉˈ˕ʶʽˌ όʃʾ˄ʰˁʰˌ нύΦ  

όɰύ ɰ˂ʷˉˇ˄ˍʰˌ ʰ˄ʰ˂ˎˍʽˁʱ ˍʽˌ ʶˉʽ˃ʷˊˇˎˌ ˍʷˋˋʶˊʽˌ ʶˊ˖ˍʺˋʶʽˌ ʴʽʰ ˍʹ˄ ˉˍˎ˔ʺ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ˃ʶʻˇʵˇ˂ˇʴʾʰ όʃʾ˄ʰˁʰˌ 3ύ ˉʰˊʰˍʹˊʶʾˍʰʽ ˈˍʽΥ ʅˍʹ ʵʺ˂˖ˋʹ 1 «ˇʽ 
ʶˉʽˋˍʺ˃ˇ˄ʶˌ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ ʵʽʰ˒ˇˊʶˍʽˁˇˏˌ ˍˏˉˇˎˌ ˃ʶʻˈʵ˖˄ ʴʽʰ ˍʹ ʵʽʶ˅ʰʴ˖ʴʺ ˍ˖˄ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ʶˊʶˎ˄˗˄ηΣ ˇʽ ˁʰˍʹʴˇˊʾʶˌ ζʅˎ ˃˒˖˄˗η ˁʰʽ ζʅˎ ˃˒˖˄˗ ʰˉˈ˂ˎˍʰη 
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ˋˎʴˁʶ˄ˍˊ˗˄ˇˎ˄ ˍˇ ˃ʶʴʰ˂ˏˍʶˊˇ ˃ʷˊˇˌ ˍ˖˄ ʰˉʰ˄ˍʺˋʶ˖˄ όтпΣр҈ύΣ ˃ʶ ˍʹ˄ ˁʰˍʹʴˇˊʾʰ 
«ʅˎ ˃˒˖˄˗η ˄ʰ ʷ˔ʶʽ ʶˉʽ˂ʶ˔ʻʶʾ ˉʱ˄˖ ʰˉˈ ˍˇˎˌ ˃ʽˋˇˏˌ ʶˁˉʰʽʵʶˎˍʽˁˇˏˌ όсмΣм҈ύΦ  

ʅˍʹ ʵʺ˂˖ˋʹ 2 ζˈ˂ˇʽ ˇʽ ʶˉʽˋˍʺ˃ˇ˄ʶˌ ʰˁˇ˂ˇˎʻˇˏ˄ ˍʹ˄ ʾʵʽʰ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ 
˃ʷʻˇʵˇ ʲʺ˃ʰ ˉˊˇˌ ʲʺ˃ʰη ˍˇ суΣт҈ ˍ˖˄ ˋˎ˃˃ʶˍʶ˔ˈ˄ˍ˖˄ ʶˉʽ˂ʷʴˇˎ˄ ζɲʽʰ˒̟ ˄̠η ʺ 
ζɲ̔ʰ˒˖˄ ̠ ʰˉˈ˂ˎˍʰ»Σ ʶ˄˗ ˍˇ мсΣс҈ ˍʱˋˋʶˍʰʽ ˋˍʹ˄ ˁʰˍʹʴˇˊʾʰ ζɲʁ ˄ ʶʾ˃ʰʽ 
ˋʾʴˇˎˊˇˌκʹηΦ  

ʅ˔ʶˍʽˁʱ ˃ʶ ˍʹ ʵʺ˂˖ˋʹ 3 ζʂˍʰ˄ ˇʽ ʶˉʽˋˍʺ˃ˇ˄ʶˌ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ ˋ˖ˋˍʱ ˍʹ˄ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ˃ʷʻˇʵˇΣ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍˇˎˌ ʶʾ˄ʰʽ ˋ˖ˋˍʱ ˁʰʽ ʰˁˊʽʲʺηΣ ʶˉʽˁˊʰˍʶʾ ʹ 
ʰˉʱ˄ˍʹˋʹ ζʅˎ ˃˒˖˄˗η ˃ʶ ˉˇˋˇˋˍˈ пмΣп҈Σ ˃ʶ ʵʶˏˍʶˊʹ ʶˉʽˁˊʰˍˇˏˋʰ ʰˉʱ˄ˍʹˋʹ 
«ɲ̔ ʰ˒˖˄˗η ˃ʶ ˉˇˋˇˋˍˈ нуΣу҈Φ 

ʆʷ˂ˇˌΣ ˋˍʹ ʵʺ˂˖ˋʹ 4 ζʆʰ ˉʶʽˊʱ˃ʰˍʰ ʵʶ˄ ʶʾ˄ʰʽ ˍʰ ˃ˈ˄ʰ ˃ʷˋʰ ˉˇˎ 
˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʴʽʰ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˍʹˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ʴ˄˗ˋʹˌηΣ ˇʽ ˁʰˍʹʴˇˊʾʶˌ 
«ʅˎ ˃˒˖˄˗η ˁʰʽ ζʅˎ ˃˒˖˄˗ ʰˉˈ˂ˎˍʰη ˋˎʴˁʶ˄ˍˊ˗˄ˇˎ˄ ˍˇ ʰʽˋʻʹˍʱ ˃ʶʴʰ˂ˏˍʶˊˇ 
˃ʷˊˇˌ ˍ˖˄ ʰˉʰ˄ˍʺˋʶ˖˄ όттΣт҈ύΦ 

 

 ɲɮϝ ɲ ɲʅ ʅ ʅɮ 
1 ʁʽ ʶˉʽˋˍʺ˃ˇ˄ʶˌ 
˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ ʵʽʰ˒ˇˊʶˍʽˁˇˏˌ 
ˍˏˉˇˎˌ ˃ʶʻˈʵ˖˄ ʴʽʰ ˍʹ 
ʵʽʶ˅ʰʴ˖ʴʺ ˍ˖˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ 
ʶˊʶˎ˄˗˄ΦόҌύϝϝ 

5 
(3,2%) 

19 
(12,1%) 

16 
(10,2%) 

96 
(61,1%) 

21 
(13,4%) 

2 ʂ˂ˇʽ ˇʽ ʶˉʽˋˍʺ˃ˇ˄ʶˌ 
ʰˁˇ˂ˇˎʻˇˏ˄ ˍʹ˄ ʾʵʽʰ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ˃ʷʻˇʵˇ ʲʺ˃ʰ 
ˉˊˇˌ ʲʺ˃ʰ ό-) 

23 
(14,6%) 

85 
(54,1%) 

26 
(16,6%) 

22 
(14,0%) 

1 
(0,6%) 

3 ʂˍʰ˄ ˇʽ ʶˉʽˋˍʺ˃ˇ˄ʶˌ 
˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ ˋ˖ˋˍʱ ˍʹ˄ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ˃ʷʻˇʵˇΣ ˍʰ 
ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍˇˎˌ ʶʾ˄ʰʽ 
ˋ˖ˋˍʱ ˁʰʽ ʰˁˊʽʲʺ ό-) 

8 
(5,1%) 

44 
(28,8%) 

35 
(22,3%) 

65 
(41,4%) 

5 
(3,2%) 

4 ʆʰ ˉʶʽˊʱ˃ʰˍʰ ʵʶ˄ ʶʾ˄ʰʽ ˍʰ 
˃ˈ˄ʰ ˃ʷˋʰ ˉˇˎ 
˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʴʽʰ ˍʹ˄ 
ʰ˄ʱˉˍˎ˅ʹ ˍʹˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ 
ʴ˄˗ˋʹˌ όҌύ 

3 
(1,9%) 

13 
(8,3%) 

19 
(12,1%) 

101 
(64,3%) 

21 
(13,4%) 

ϝɲɮΥ ɲʽʰ˒˖˄˗ ɮˉˈ˂ˎˍʰΣ ɲΥ ɲʽʰ˒˖˄˗Σ ɲʅΥ ɲʶ˄ ʶʾ˃ʰʽ ʅʾʴˇˎˊˇˌκʹΣ ʅΥ ʅˎ˃˒˖˄˗Σ 
ʅɮΥ ʅˎ˃˒˖˄˗ ɮˉˈ˂ˎˍʰ 
ϝϝ όҌύΥ ʶ˄ʹ˃ʶˊ˖˃ʷ˄ʹ ʱˉˇ˕ʹ όinformed view), (-ύΥ ʰˉ˂ˇʿˁʺ ʱˉˇ˕ʹ όnaïve view) 

ʃʾ˄ʰˁʰˌ 3 ɮˉˈ˕ʶʽˌ ˍ˖˄ ʶˁˉʰʽʵʶˎˍʽˁ˗˄ ʴʽʰ ˍʹ ˃ʶʻˇʵˇ˂ˇʴʾʰ ˋˍʹ˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ʷˊʶˎ˄ʰΣ ˈˉ˖ˌ ˉˊˇˁˏˉˍˇˎ˄ ʰˉˈ 
ʶˊ˖ˍʺˋʶʽˌ ˁ˂ʶʽˋˍˇˏ ˍˏˉˇˎ р-ʲʰʻ˃ʹˌ ˁ˂ʾ˃ʰˁʰˌ [ƛƪŜǊǘ 

ɾʹ ˍʰ˅ʽ˄ˇ˃ʺˋʽ˃ʶˌ 
ʰˉˈ˕ʶʽˌ 

ɮˉ˂ˇʿˁʷˌ 
ʰˉˈ˕ʶʽˌ 

ɾʶˍʰʲʰˍʽˁʷˌ 
ʰˉˈ˕ʶʽˌ 

ɳ˄ʹ˃ʶˊ˖˃ʷ˄ʶˌ 
ʰˉˈ˕ʶʽˌ 

4 h ˉˈ ос 
(11,1%) 

мс ʰˉˈ ос 
(44,4%) 

мп ʰˉˈ ос 
(38,9%) 

о ʰˉˈ ос 
(5,6%) 

ʃʾ˄ʰˁʰˌ 4 ɮˉˈ˕ʶʽˌ ʶˁˉʰʽʵʶˎˍʽˁ˗˄ ʴʽʰ ˍʹ ˃ʶʻˇʵˇ˂ˇʴʾʰ ˋˍʹ˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ʷˊʶˎ˄ʰ ˈˉ˖ˌ ˉˊˇˁˏˉˍˇˎ˄ ʰˉˈ ˍʹ˄ 
ʶˊ˗ˍʹˋʹ ʰ˄ˇʽˁˍˇˏ ˍˏˉˇˎ 
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ʅˍʹ˄ ʰ˄ˇʽˁˍʺ ʶˊ˗ˍʹˋʹ ʰ˄ˍʰˉˇˁˊʾʻʹˁʰ˄ ос ʰˉˈ ˍˇˎˌ 157 ̀ ˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ˋˍʹ˄ 
ʷˊʶˎ˄ʰ ʹ ˉ˂ʶʽˇ˄ˈˍʹˍʰ ˍ˖˄ ˇˉˇʾ˖˄Σ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˍˇ 44,4%, ʶʾ˔ʁ ʰˉ˂ˇʿˁʷˌ ʰˉˈ˕ʶʽˌ 
ʴʽʰ ˍʹ ˃ʶʻˇʵˇ˂ˇʴʾʰ ˋˍʹ˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ʷˊʶˎ˄ʰΣ ˍ ̌оуΣф҈ ʶʾ˔ ʁ˃ʶˍʰʲʰˍʽˁʷˌ ʰˉˈ˕ʶʽˌΣ 
ˍˇ ммΣм҈ ʶʾ˔ ʁ˃ʹ ˍʰ˅ʽ˄ˇ˃ʺˋʽ˃ʶˌ ʰˉʰ˄ˍʺˋʶʽˌ ˁʰʽ ˃ˈ˄ˇ ˍˇ рΣс҈ ʶʾ˔ʶ ʶ˄ʹ˃ʶˊ˖˃ʷ˄ʶˌ 
ʰˉˈ˕ʶʽˌ όʃʾ˄ʰˁʰˌ п). 

ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ 

ʁʽ ˉˍˎ˔ʷˌ ˍʹˌ ʊˍɳ ˉʶˊʽʷ˔ˇˎ˄ ʰ˂˂ʹ˂ʷ˄ʵʶˍʶˌ ˃ʶˍʰ˅ˏ ˍˇˎˌ ʷ˄˄ˇʽʶˌ, ˉˇˎ ʰ˒ˇˊˇˏ˄ 
ʶ˄ʰ˂˂ʰˁˍʽˁʷˌ ʰˉˈ˕ʶʽˌ ˃ʰʻʹˍ˗˄ ʰ˂˂ʱ ˁʰʽ ʶˁˉʰʽʵʶˎˍʽˁ˗˄ ˁʰʽ ˉʰˊʷ˔ˇˎ˄ ˁʰˍʱ˂˂ʹ˂ˇ 
ˉ˂ʰʾˋʽˇ ʴʽʰ ˍʹ˄ ˁʰˍʰ˄ˈʹˋʹ ˍʹˌ ʶˉʽˋˍʺ˃ʹˌ ˁʰʽ ˍ˖˄ ʶ˄ʶˊʴʶʽ˗˄ ˍ˖˄ ʶˉʽˋˍʹ˃ˈ˄˖˄ ό.Ŝƭƭ 
et alΦΣ нлмсύΦ ʅˍʹ˄ ˉʰˊˇˏˋʰ ʶˊʴʰˋʾʰ ʵʽʶˊʶˎ˄ʺˋʰ˃ʶ ˍʽˌ ʰˉˈ˕ʶʽˌ ʶˁˉʰʽʵʶˎˍʽˁ˗˄ 
ʊˎ ˋʽˁ˗˄ ɳˉʽˋˍʹ˃˗˄ ˋ˔ʶˍʽˁʱ ˃ʶ ʵˏˇ ʰˉˈ ˍʽˌ ˉˍˎ˔ʷˌ ˍʹˌ ʊˍɳ, ʴʽʰ ˍʽˌ ˇˉˇʾʶˌ 
ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ˋˎ˄ʺʻ˖ˌ ˇʽ ˉʶˊʽˋˋˈˍʶˊʶˌ ˉʰˊʰ˄ˇʺˋʶʽˌ ˁʰʽ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˋ˔ʶˍʽˁʱ ˃ʶ 
ˍʹ ˋ˔ʷˋʹ ˍ˖˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ˄ˈ˃˖˄ ʷ˄ʰ˄ˍʽ ˍ˖˄ ʻʶ˖ˊʽ˗˄ ˁʰʽ ˍʹ ˃ʶʻˇʵˇ˂ˇʴʾʰ ˋˍʹ˄ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ʷˊʶˎ˄ʰΦ  

ɶ ʷˊʶˎ˄ʰ ʷʵʶʽ˅ʶ ˉ˖ˌ ˇʽ ʰˉˈ˕ʶʽˌ ˍ˖˄ ˋˎ˃˃ʶˍʶ˔ˈ˄ˍ˖˄ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ ˋ˔ʷˋʹ 
ˍ˖˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ˄ˈ˃˖˄ ʷ˄ʰ˄ˍʽ ˍ˖˄ ʻʶ˖ˊʽ˗˄ ʶʾ˄ʰʽ ʰˉ˂ˇʿˁʷˌΦ ʃʽˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰΣ 
ʶˉʽˁˊʰˍʶʾ ʹ ʰˉ˂ˇʿˁʺ ʱˉˇ˕ʹ ˈˍʽ ˇʽ ʶˉʽˋˍʹ˃ˇ˄ʽˁʷˌ ʻʶ˖ˊʾʶˌ ˎˉʱˊ˔ˇˎ˄ ˋˍˇ˄ ˒ˎˋʽˁˈ 
ˁˈˋ˃ˇ ˁʰʽ ʰ˄ʰˁʰ˂ˏˉˍˇ˄ˍʰʽ ˃ʷˋ˖ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ʵʽʶˊʶˎ˄ʺˋʶ˖˄ ˁʰʽ ˈˍʽ ˇʽ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁˇʾ ˄ˈ˃ˇʽ ʶʾ˄ʰʽ ʻʶ˖ˊʾʶˌ ˉˇˎ ʷ˔ˇˎ˄ ʶˉʰ˂ʹʻʶˎˍʶʾΦ ɳˉˇ˃ʷ˄˖ˌΣ ˇʽ 
ʶˁˉʰʽʵʶˎˍʽˁˇʾ ʵʶ˄ ʰ˄ʰʴ˄˖ˊʾʸˇˎ˄ ˍˇˎˌ ˄ˈ˃ˇˎˌ ˁʰʽ ˍʽˌ ʻʶ˖ˊʾʶˌ ˖ˌ ʵˏˇ ʵʽʰˁˊʽˍʱ ʶʾʵʹ 
ʴ˄˗ˋʹˌΣ ʰ˂˂ʱ ʻʶ˖ˊˇˏ˄ ˈˍʽ ʰˉˇˍʶ˂ˇˏ˄ ʵˏˇ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ˃ˇˊ˒ʷˌ ˍʹˌ ʾʵʽʰˌ ʴ˄˗ˋʹˌΦ 
ɲʹ˂ʰʵʺ ˎˉˇˋˍʹˊʾʸˇˎ˄ ˍʹ˄ ʰˉ˂ˇʿˁʺ ʱˉˇ˕ʹ ˉˇˎ ʰ˄ʰ˒ʷˊʶʽ ˇ McComas όмффуύΣ ˉ˖ˌ 
ˈˍʰ˄ ˎˉʱˊ˔ˇˎ˄ ʰˊˁʶˍʱ ˋˍˇʽ˔ʶʾʰΣ ʵʹ˃ʽˇˎˊʴʶʾˍʰʽ ˃ʾʰ ʰ˄ʰˉˍˎ˅ʽʰˁʺ ʵʽʰʵʽˁʰˋʾʰΣ ˈˉˇˎ 
ˇʽ ʻʶ˖ˊʾʶˌ ˇʵʹʴˇˏ˄ˍʰʽ ˋˍʹ˄ ˉ˂ʺˊʹ ʰˉˇʵˇ˔ʺ ˍˇˎˌ ˖ˌ ˄ˈ˃ˇʽΦ ɴˍˋʽ ʵʹ˃ʽˇˎˊʴʶʾˍʰʽ ʹ 
ˉʶˉˇʾʻʹˋʹ. ˈˍʽ ˇʽ ˄ˈ˃ˇʽ ʶʾ˄ʰʽ ˉʶˊʽˋˋˈˍʶˊˇ ʰˋ˒ʰ˂ʶʾˌ ʰˉˈ ˍʽˌ ʻʶ˖ˊʾʶˌΦ ɳˉʽˉ˂ʷˇ˄Σ 
ˋʹ˃ʰ˄ˍʽˁˈ ˃ʷˊˇˌ ˍ˖˄ ˋˎ˃˃ʶˍʶ˔ˈ˄ˍ˖˄ ʻʶ˖ˊʶʾ ˈˍʽΣ ˋʶ ʰ˄ˍʾʻʶˋʹ ˃ʶ ˍʽˌ ʻʶ˖ˊʾʶˌΣ ˇʽ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁˇʾ ˄ˈ˃ˇʽ ʵʶ˄ ˎˉˈˁʶʽ˄ˍʰʽ ˋʶ ʰ˂˂ʰʴʷˌΦ ɶ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ʱˉˇ˕ʹ 
ˎˉˇʵʹ˂˗˄ʶʽ ˈˍʽ ˇʽ ʶˁˉʰʽʵʶˎˍʽˁˇʾ ʵˎˋˁˇ˂ʶˏˇ˄ˍʰʽ ˄ʰ ʰˉˇʵʶ˔ˍˇˏ˄ ˍʹ˄ ˉˊˇˋ˖ˊʽ˄ˈˍʹˍʰ 
ˍʹˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ʴ˄˗ˋʹˌΦ ʃʰˊˈ˂ʰ ʰˎˍʱΣ ʹ ˉ˂ʶʽˇ˕ʹ˒ʾʰ ˍ˖˄ ˋˎ˃˃ʶˍʶ˔ˈ˄ˍ˖˄ 
ˋˎ˃˒˗˄ʹˋʶ ˃ʶ ˍʹ˄ ʶ˄ʹ˃ʶˊ˖˃ʷ˄ʹ ʱˉˇ˕ʹ ˈˍʽ ˇʽ ʻʶ˖ˊʾʶˌ ʶˉʶ˅ʹʴˇˏ˄ ˍˇˎˌ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁˇˏˌ ˄ˈ˃ˇˎˌ ˉʷ˒ˍˇ˄ˍʰˌ ˋʶ ʰ˄ˍʽ˒ʱˋʶʽˌ ˁʰʽ ʶ˄ʽˋ˔ˏˇ˄ˍʰˌ ˍʹ ʻʷˋʹ ˉ˖ˌ ˇʽ 
ʰˉˈ˕ʶʽˌ ˍˇˎˌ ʴʽʰ ˍˇˎˌ ˄ˈ˃ˇˎˌ ˁʰʽ ˍʽˌ ʻʶ˖ˊʾʶˌ ʶʾ˄ʰʽ ʰˉ˂ˇʿˁʷˌΦ  

ʃʰˊˈ˃ˇʽʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʰ˄ʰ˒ʷˊˇˎ˄ ˉˇ˂˂ˇʾ ʶˊʶˎ˄ʹˍʷˌ, ˈˉ˖ˌ ˇʽ Lederman 
et al. (2014), Mesci & Schwartz (2017) ˁ ʰʽ Stefanidou & Skordoulis (2017). ɾʱ˂ʽˋˍʰ 
ˇ ̔ Mesci & Schwartz όнлмтύ ʰ˄ʰ˒ʷˊˇˎ˄ ˈˍʽ ˃ʶˍʱ ʰˉˈ ʶ˅ʱ˃ʹ˄ʹ ˉʰˊʷ˃ʲʰˋʹ ˇʽ 
ʶˁˉʰʽʵʶˎˍʽˁˇʾ ˋˎ˄ʷ˔ʽʸʰ˄ ˄ʰ ʷ˔ˇˎ˄ ˍʹ˄ ʰˉ˂ˇʿˁʺ ʱˉˇ˕ʹ ˈˍʽ ˇʽ ʻʶ˖ˊʾʶˌ ˈˍʰ˄ 
˖ˊʽ˃ʱʸˇˎ˄ ʴʾ˄ˇ˄ˍʰʽ ˄ˈ˃ˇʽ ˁʰʽ ˈˍʽ ˇʽ ˄ˈ˃ˇʽ ʵʶ˄ ˎˉˈˁʶʽ˄ˍʰʽ ˋʶ ʰ˂˂ʰʴʷˌΦ  

ɳˉʽˉˊˈˋʻʶˍʰΣ ʰˉˈ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ʷˊʶˎ˄ʰˌ ˒ʰʾ˄ʶˍʰʽ ˈˍʽ ˇʽ 
ʶˁˉʰʽʵʶˎˍʽˁˇʾ ˋˎ˃˒˗˄ʹˋʰ˄ ˉ˖ˌ ˇʽ ʶˉʽˋˍʺ˃ˇ˄ʶˌ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ ʵʽʰ˒ˇˊʶˍʽˁˇˏˌ 
ˍˏˉˇˎˌ ˃ʶʻˈʵ˖˄ ˋˍʹ˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ʷˊʶˎ˄ʰΦ ʂ˃˖ˌ ˋˍʽˌ ʰˉʰ˄ˍʺˋʶʽˌ ˍˇˎˌ ˍˈ˄ʽˋʰ˄ 
ʽʵʽʰʾˍʶˊʰ ˍˇ ˄ ˊˈ˂ˇ ˉˇˎ ˉʰʾʸˇˎ˄ ˍʰ ˉʶʽˊʱ˃ʰˍʰ ˋˍʹ˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ʴ˄˗ˋʹΣ 
ˋˎ˄ʵʷˇ˄ˍʰˌ ˍʹ˄ ˉˊˈˇʵˇ ˍʹˌ ʶˉʽˋˍʺ˃ʹˌ ˃ʶ ˍʰ ˉʶʽˊʱ˃ʰˍʰ ˔˖ˊʾˌ ˄ʰ ʰ˄ʰ˂ˏˋˇˎ˄ ʱ˂˂ʶˌ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁʷˌ ˃ʶʻˈʵˇˎˌΦ ɴˍˋʽ ʵʹ˃ʽˇˏˊʴʹˋʰ˄ ˍʹ˄ ʶ˄ˍˏˉ˖ˋʹ ˉ˖ˌ, ̍ ˍʰ˄ ʰ˄ʰ˒ʷˊˇ˄ˍʰ˄ 
ˋʶ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʷˌ ˃ʶʻˈʵˇˎˌ, ʾˋ˖ˌ ˄ʰ ʶ˄˄ˇˇˏˋʰ˄ ʵʽʰ˒ˇˊʶˍʽˁʱ 
ˉʶʽˊʱ˃ʰˍʰ ʺ ʵʽʰ˒ˇˊʶˍʽˁʱ ʲʺ˃ʰˍʰ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ˃ʶʻˈʵˇˎΦ 
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ɳˉʽˉ˂ʷˇ˄, ʶˉʽˁˊʱˍʹˋʶ ʹ ʰˉ˂ˇʿˁʺ ʱˉˇ˕ʹ ˉ˖ˌ ˈˍʰ˄ ˇʽ ʶˉʽˋˍʺ˃ˇ˄ʶˌ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ 
ˋ˖ˋˍʱ ˍʹ˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ˃ʷʻˇʵˇΣ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʱ ˍˇˎˌ ʶʾ˄ʰʽ ˋ˖ˋˍʱ ˁʰʽ ʰˁˊʽʲʺΦ ɶ 
ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ʰˉ˂ˇʿˁʺ ʱˉˇ˕ʹ ʰ˄ʰ˒ʷˊʶˍʰʽ ʰˉˈ ˉˇ˂˂ˇˏˌ ʶˊʶˎ˄ʹˍʷˌΣ ˈˉ˖ˌ ˍˇ ˄
McComas (1998ύ ˁʰʽ ˍˇˎˌ Lederman et al. (2002). 

ɱʽʰ ˄ʰ ˃ˉˇˊʷˋˇˎ˄ ˇʽ ʶˁˉʰʽʵʶˎˍʽˁˇʾ ˄ʰ ʲʶ˂ˍʽ˗ˋˇˎ˄ ˍʽˌ ʰˉˈ˕ʶʽˌ ˍ˖˄ ˃ʰʻʹˍ˗˄ 
ˍˇˎˌ ʴʽʰ ˍʹ ʊˍɳΣ ˍˇ ˉˊ˗ˍˇ ʲʺ˃ʰ ʶʾ˄ʰʽ ˄ʰ ʷ˔ˇˎ˄ ˇʽ ʾʵʽˇʽ ʶ˄ʹ˃ʶˊ˖˃ʷ˄ʶˌ ʰˉˈ˕ʶʽˌ 
ˋ˔ʶˍʽˁʱ ˃ʶ ʰˎˍʺΦ ʁ Abd-El-Khalick όнлмоύ ʰ˄ʰ˒ʷˊʶʽ ˉ˖ˌ ʶˁˉʰʽʵʶˎˍʽˁˇʾ ˃ʶ 
ʶ˄ʹ˃ʶˊ˖˃ʷ˄ʶˌ ʰˉˈ˕ʶʽˌ ʴʽʰ ˉˍˎ˔ʷˌ ˍʹˌ ʊˍɳΣ ʷ˔ˇˎ˄ ˉʶˊʽˋˋˈˍʶˊʶˌ ˉʽʻʰ˄ˈˍʹˍʶˌ ˄ʰ 
ʵʹ˃ʽˇˎˊʴʺˋˇˎ˄ ˉʶˊʽʲʱ˂˂ˇ˄ ʵʽʶˊʶˎ˄ʹˍʽˁʺˌ ˃ʱʻʹˋʹˌ, ˈˉˇˎ ʻʰ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˊʹˍʱ 
ˉˍˎ˔ʷˌ ˍʹˌ ʊˍɳΦ ʍˋˍˈˋˇΣ ˈˉ˖ˌ ʶˉʽˋʹ˃ʱ˄ʻʹˁʶ ˉʰˊʰˉʱ˄˖Σ ʴʽʰ ˄ʰ ˋˎ˃ʲʶʾ ʰˎˍˈΣ ʶʾ˄ʰʽ 
ʰˉʰˊʰʾˍʹˍˇ ˄ʰ ʵˇʻʶʾ ʷ˃˒ʰˋʹ ˋˍʽˌ ʰˉˈ˕ʶʽˌ ˍ˖˄ ʶˁˉʰʽʵʶˎˍʽˁ˗˄ ʴʽʰ ˍʹ ʊˍɳΦ ɮˁˈ˃ʹ ˁʽ 
ʰ˄ ˍʰ ʶˉˈ˃ʶ˄ʰ ˔ˊˈ˄ʽʰ ʶ˄ˋ˖˃ʰˍ˖ʻˇˏ˄ ˊʹˍʱ ˉˍˎ˔ʷˌ ˍʹˌ ʊˍɳ ˋˍʰ ʃˊˇʴˊʱ˃˃ʰˍʰ 
ʅˉˇˎʵ˗˄ ˍʹˌ ʶˁˉʰʾʵʶˎˋʹˌ ˋˍʽˌ ʊɳΣ ʰˎˍˈ ˉˇˎ ˋˁʷ˒ˍˇ˄ˍʰʽΣ ˉʽˋˍʶˏˇˎ˄ ˁʰʽ ˉˊʱˍˍˇˎ˄ 
ˇʽ ʶˁˉʰʽʵʶˎˍʽˁˇʾ ˋˍʹ˄ ˍʱ˅ʹ ʻʰ ʵʽʰ˃ˇˊ˒˗ˋʶʽ ˍʶ˂ʽˁʱ ˍˇ ʶʾʵˇˌ ˍʹˌ ˃ʱʻʹˋʹˌ ˉˇˎ 
ʲʽ˗˄ˇˎ˄ ˇʽ ˃ʰʻʹˍʷˌ όHargreavesΣ мффрύΦ ɳˉˇ˃ʷ˄˖ˌΣ ˉˊ˖ˍʾˋˍ˖ˌ ˁˊʾ˄ʶˍʰʽ ʰˉʰˊʰʾˍʹˍʹ 
ʹ ʶˁˉʰʾʵʶˎˋʹ ˃ʶ˂˂ˇ˄ˍʽˁ˗˄ ˁʰʽ ʹ ʁ̄ ʽ˃ˈˊ˒˖ˋ ́ʁ ˄ ʶ˄ʶˊʴʶʾʰ ʶˁˉʰʽʵʶˎˍʽˁ˗˄ ˋʶ ʻʷ˃ʰˍʰ 
ˍʹˌ ʊˍɳΦ ɼʰˍʱ˂˂ʹ˂ʰ ˉˊˇʴˊʱ˃˃ʰˍʰ ʶˉʽ˃ˈˊ˒˖ˋʹˌΣ ˈˉˇˎ ʻʰ ʰ˄ʰ˒ʷˊˇ˄ˍʰʽ ˊʹˍʱ 
ˉˍˎ˔ʷˌ ˍʹˌ ʊˍɳΣ ˃ˉˇˊʶʾ ˄ʰ ʲʶ˂ˍʽ˗ˋˇˎ˄ ˍʽˌ ʰˉˈ˕ʶʽˌ ˍ˖˄ ʶˁˉʰʽʵʶˎˍʽˁ˗˄ ˁʰʽ ˄ʰ ˍˇˎˌ 
ʲˇʹʻʺˋˇˎ˄ ˄ʰ ʰ˄ˍʽ˂ʹ˒ʻˇˏ˄ ˍʹ˄ ˉʰʽʵʰʴ˖ʴʽˁʺ ʰ˅ʾʰ ˍʹˌ ʶˁ˃ʱʻʹˋʺˌ ̱́ ˌΣ ˗ˋˍʶ ˋˍʹ 
ˋˎ˄ʷ˔ʶʽʰ ˄ʰ ˍˇ˂˃ʺˋˇˎ˄ ˄ʰ ʶ˄ˋ˖˃ʰˍ˗ˋˇˎ˄ ˋˍʹ ʵʽʵʰˋˁʰ˂ʾʰ ˍˇˎˌΣ ˋˍʽˌ ʰ˅ʽˇ˂ˇʴʺˋʶʽˌ 
ˁʰʽ ˋˍˇ ʴʶ˄ʽˁˈˍʶˊˇ ˋ˔ˇ˂ʽˁˈ ˍˇˎˌ ʷˊʴˇ ʲʰˋʽˁʷˌ ˉˍˎ˔ʷˌ ˍʹˌ ʊˍɳΦ  
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ɮˉˈ ˍˇ ʹ˂ʶˁˍˊʽˁˈ ˔ʰ˂ʱʸʽ ˍˇˎ ±ƻƭǘŀ ˋˍʹ˄ ˇˉˍʽˁʺ ʾ˄ʰ ˍˇˎ 
¢ȅƴŘŀƭƭΥ ɮ˄ʰˉʰˊʱʴˇ˄ˍʰˌ ʽˋˍˇˊʽˁʱ ˉʶʽˊʱ˃ʰˍʰ ˋˍʹ˄ ˍʱ˅ʹ 
˃ʶ ʰˉ˂ʱ ˎ˂ʽˁʱ 

ʃʰ˄ʰʴʽ˗ˍʹˌ ɽʱʸˇˌ1, ɼ˖˄ˋˍʰ˄ˍʾ˄ʰ ʅˍʶ˒ʰ˄ʾʵˇˎ2 
1ɳɼʊɳ ɶ˂ʽˇˏˉˇ˂ʹˌ ϧ ʃʆɲɳΣ ɳɼʃɮΣ 2ʃʆɲɳΣ ɳɼʃɮ 

ʃʶˊʾ˂ʹ˕ʹ 

ɼʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍˇˎ муˇˎ ˁʰʽ ˍˇˎ мфˇˎ ʰʽ˗˄ʰ ʰ˄ʰˉˍˏ˔ʻʹˁʶ ˃ʶʴʱ˂ˇˌ ʰˊʽʻ˃ˈˌ ʰˉˈ 
ˉʶʽˊʱ˃ʰˍʰ ʶˉʾʵʶʽ˅ʹˌΦ ɶ ˋʹ˃ʰˋʾʰ ˉˇˎ ʶʾ˔ʶ ʰˎˍʺ ʹ ʵˊʰˋˍʹˊʽˈˍʹˍʰ ʴʽʰ ˍʹ˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ 
ˁˇʽ˄ˈˍʹˍʰ ˍʹˌ ʶˉˇ˔ʺˌ, ˍˇ˄ʾy ʶˍʰʽ ˍˈˋˇ ʰˉˈ ˍʹ˄ ˋˎ˃ˉʶˊʾ˂ʹ˕ʹ ˍ˖˄ ˉʶʽˊʰ˃ʱˍ˖˄ ˋʶ ʶʴ˔ʶʽˊʾʵʽʰ 
ˉʶʽˊʰ˃ʰˍʽˁʺˌ ˒ˎˋʽˁʺˌ, ̍ ˋˇ ˁʰʽ ʰˉˈ ˍʹ˄ ˁʰˍʰˋˁʶˎʺ ˁʰʽ ˉ˗˂ʹˋʹ ʰ˄ˍʾˋˍˇʽ˔˖˄ ʵʽʰˍʱ˅ʶ˖˄ ʰˉˈ 
ˍˇˎˌ ˁʰˍʰˋˁʶˎʰˋˍʷˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ˇˊʴʱ˄˖˄Φ ʃˇ˂˂ʱ ʰˉˈ ˍʰ ˉʶʽˊʱ˃ʰˍʰ ʶˉʾʵʶʽ˅ʹˌ ˉˇˎ 
ʶˁˍʶ˂ˇˏ˄ˍʰʽ ˋʺ˃ʶˊʰ ˋʶ ˈ˂ʶˌ ˍʽˌ ʲʰʻ˃ʾʵʶˌ ˍʹˌ ʶˁˉʰʾʵʶˎˋʹˌ ʰˉˇˍʶ˂ˇˏ˄ ʶˁʵˇ˔ʷˌ ʰ˄ˍʾˋˍˇʽ˔˖˄ 
ˍʷˍˇʽ˖˄ ˉʶʽˊʰ˃ʱˍ˖˄Σ ʶ˄˗ ˁʱˉˇʽʰ ʱ˂˂ʰ ˉʰˊʰ˃ʷ˄ˇˎ˄ ˋ˔ʶˍʽˁʱ ʱʴ˄˖ˋˍʰΦ ʅˁˇˉˈˌ ˍˇˎ 
ʶˊʴʰˋˍʹˊʾˇˎ ʶʾ˄ʰʽ ˇʽ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ˄ʰ ʶ˅ˇʽˁʶʽ˖ʻˇˏ˄ ˃ʶ ˍʹ˄ ʽˋˍˇˊʾʰ ˍʹˌ ˉʶʽˊʰ˃ʰˍʽˁʺˌ 
ʶˁˉhʾ ʵʶˎˋʹˌ ˋˍʽˌ ˒ˎˋʽˁʷˌ ʶˉʽˋˍʺ˃ʶˌ ˁʰʽ ˄ʰ ˃ˉˇˊˇˏ˄ ˄ʰ ʶ˒ʰˊ˃ˈˋˇˎ˄ ˋˍʽˌ ˍʱ˅ʶʽˌ ˍˇˎˌ 
ʰ˄ˍʾˋˍˇʽ˔ʰ ʽˋˍˇˊʽˁʱ ˉʶʽˊʱ˃ʰˍʰ ˃ʶ ʰˉ˂ʱ ˎ˂ʽˁʱΦ  

ɽʷ˅ʶʽˌ ˁ˂ʶʽʵʽʱ: ɹˋˍˇˊʽˁʱ ˉʶʽˊʱ˃ʰˍʰΣ ʰˉ˂ʱ ˎ˂ʽˁʱΣ ʶˁˉʰʽʵʶˎˍʽˁʺ ʰ˅ʽˇˉˇʾʹˋʹ 

From Volta's Electric Hail to Tyndall Fiber Optic: 
Reproducing historical experiments in the classroom with 
simple materials 

Panagiotis Lazos1, Constantina Stefanidou2 
14th Laboratory Center of Natural Sciences of Athens & Department of Primary 
Education, National and Kapodistrian University of Athens, 2Department of Primary 
Education, National and Kapodistrian University of Athens 

Abstract 

During the 18th and 19th centuries a large number of demonstration experiments were 
developed. The importance of this activity for the scientific community of the time is 
emphasized both by the inclusion of experiments in textbooks of experimental physics and 
by the construction and sale of relevant devices by the manufacturers of scientific 
instruments. Many of the demonstration experiments currently performed at all levels of 
education have their origins in this era, while others remain relatively unknown. The purpose 
of the workshop is for the participating teachers and students to become familiar with the 
history of experimental education in the natural sciences and to be able to apply in their 
classes versions of historical experiments with everyday materials. 

Keywords: Historic experiments, everyday materials, educational utilization 



ʃʄɮɼʆɹɼɮ мнˇˎ ʅʇɿɳɲʄɹʁʇ ɳɿɳʊɳʆ   ɳʄɱɮʅʆɶʄɹɮ 

169 
 

 

ɳʽˋʰʴ˖ʴʺ 

ʁʽ ʰ˄ʱʴˁʶˌ ʴʽʰ ˍʹ ʵʽʱʵˇˋʹ ˁʰʽ ˍʹ ʵʽʵʰˋˁʰ˂ʾʰ ˍʹˌ ʰ˄ʶˊ˔ˈ˃ʶ˄ʹˌ ʶˉʽˋˍʺ˃ʹˌ ˍʹˌ 
˒ˎˋʽˁʺˌ ˁʰˍʱ ˍˇ˄ му ̌ˁʰʽ ˍˇ˄ мф ̌ʰʽ˗˄ʰ ˇʵʺʴʹˋʰ˄ ˋˍʹ˄ ʶˉʽ˄ˈʹˋʹ ˋʹ˃ʰ˄ˍʽˁˇˏ 
ʰˊʽʻ˃ˇˏ ˉʶʽˊʰ˃ʱˍ˖˄ ʶˉʾʵʶʽ˅ʹˌ. ʁʽ ˉʽˇ ʶˉʽˍˎ˔ʹ˃ʷ˄ʶˌ ʰˉˈ ʰˎˍʷˌ ˍʽˌ ʵʽʰˍʱ˅ʶʽˌ 
ˁʰˍʰˋˁʶˎʱˋˍʹˁʰ˄ ˁʰʽ ˉˇˎ˂ʺʻʹˁʰ˄ ˋʶ ˃ʶʴʱ˂ʶˌ ˉˇˋˈˍʹˍʶˌ ʰˉˈ ˁʰˍʰˋˁʶˎʰˋˍʷˌ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ˇˊʴʱ˄˖˄Σ ʰ˄ʰʵʶʾ˔ʻʹˁʰ˄ ˃ʷˋʰ ʰˉˈ ˍʽˌ ʶʽˁˇ˄ˇʴˊʰ˒ʺˋʶʽˌ ˋˍʰ 
ʵʽɻh ˁˍʽˁʱ ʶʴ˔ʶʽˊʾʵʽʰ ˍʹˌ ʶˉˇ˔ʺˌΣ ʶ˄˗ ˉˇ˂˂ʷˌ ˃ˇ˄ˍʷˊ˄ʶˌ ʶˁʵˇ˔ʷˌ ˍˇˎˌ ˋˎ˄ʶ˔ʾʸˇˎ˄ ˄ʰ 
˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˋˍʹ ˋˏʴ˔ˊˇ˄ʹ ʵʽʵʰˁˍʽˁʺ ˉˊʰˁˍʽˁʺΦ 

ʅˁˇˉˈˌ ˍˇˎ ʶˊʴʰˋˍʹˊʾˇˎ - ɳˁˉʰʽʵʶˎˍʽˁʺ ˉˊˇˋˍʽʻʷ˃ʶ˄ʹ ʰ˅ʾʰ 

ʅˁˇˉˈˌ ˍˇˎ ʶˊʴʰˋˍʹˊʾˇˎ ʺˍʰ˄ ʹ ʶ˅ˇʽˁʶʾ˖ˋʹ ˍ˖˄ ˋˎ˃˃ʶˍʶ˔ˈ˄ˍ˖˄ ˃ʶ ˍʹ˄ ʽˋˍˇˊʾʰ ˍʹˌ 
ˉʶʽˊʰ˃ʰˍʽˁʺˌ ʶˁˉʰʾʵʶˎˋʹˌ ˋˍʽˌ ˒ˎˋʽˁʷˌ ʶˉʽˋˍʺ˃ʶˌ ˁʰʽ ʹ ˉˊʰˁˍʽˁʺ ˍˇˎˌ ʶ˅ʱˋˁʹˋʹ 
ˋˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ ʰ˄ˍʾˋˍˇʽ˔˖˄ ʽˋˍˇˊʽˁ˗˄ ˉʶʽˊʰ˃ʱˍ˖˄ ˃ʶ ʰˉ˂ʱ ˎ˂ʽˁʱ ˋˍʽˌ ˍʱ˅ʶʽˌ ˍˇˎˌΦ 
ʍˌ ʶˁ ˍˇˏˍˇˎ, ˇʽ ʵˏˇ ʱ˅ˇ˄ʶˌ ˍˇˎ ʶˊʴʰˋˍʹˊʾˇˎ ʺˍʰ˄ ʰˉˈ ˍʹ ˃ʽʰ ʹ ʶˁˉʰʽʵʶˎˍʽˁʺ 
ʰ˅ʽˇˉˇʾʹˋʹ ʽˋˍˇˊʽˁ˗˄ ˉʶʽˊʰ˃ʱˍ˖˄ ˁʽ ʰˉˈ ˍʹ˄ ʱ˂˂ʹ ʹ ʰ˅ʽˇˉˇʾʹˋʹ ˎ˂ʽˁ˗˄ 
ˁʰʻʹ˃ʶˊʽ˄ʺˌ ˔ˊʺˋʹˌΦ  

ʅʶ ˈΣˍʽ ʰ˒ˇˊʱ ˍʹ˄ ʰ˅ʽˇˉˇʾʹˋʹ ˍ˖˄ ʽˋˍˇˊʽˁ˗˄ ˉʶʽˊʰ˃ʱˍ˖˄Σ ˍʰ ˇ˒ʷ˂ʹ 
ˉˇʽˁʾ˂ˇˎ˄ όDŀƭƛƭƛ, нлмпύΦ ɾʷˋ˖ ˍ˖˄ ʽˋˍˇˊʽˁ˗˄ ˉʶʽˊʰ˃ʱˍ˖˄ ˇʽ ˃ʰʻʹˍʷˌ 
ʶ˅ˇʽˁʶʽ˗˄ˇ˄ˍʰʽ ˃ʶ ˉˍˎ˔ʷˌ ˍʹˌ ˒ˏˋʹˌ ˍʹˌ ʶˉʽˋˍʺ˃ʹˌ ʶʾˍʶ ˃ʷˋ˖ ˍˇˎ ʶ˃ˉʶʽˊʽˁˇˏ ˁʰʽ 
ʶ˅ʶ˂ʽˁˍʽˁˇˏ ˔ʰˊʰˁˍʺˊʰ ˍʹˌ ʶʾˍʶ ˃ʷˋ˖ ˍ˖˄ ˅ʶˉʶˊʰˋ˃ʷ˄˖˄ ʻʶ˖ˊʽ˗˄ ˉˇˎ ˋˎ˔˄ʱ 
ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍʽˌ ʶ˄˄ˇʽˇ˂ˇʴʽˁʷˌ ʵˎˋˁˇ˂ʾʶˌ ˍ˖˄ ˃ʰʻʹˍ˗˄ ό{ǘŜŦŀƴƛŘƻǳ et al., 2020).  

ɶ ˔ˊʺˋʹ ˁʰʻʹ˃ʶˊʽ˄˗˄ ˎ˂ʽˁ˗˄ ˋˍˇ ʶˊʴʰˋˍʺˊʽˇ ˒ˎˋʽˁ˗˄ ʶˉʽˋˍʹ˃˗˄ 
ˉʰˊˇˎˋʽʱʸʶʽ ˉˇ˂˂ʱ ˉ˂ʶˇ˄ʶˁˍʺ˃ʰˍʰΦ ɼʰˍʰˊ˔ʱˌΣ ˇʽ ˃ʰʻʹˍʷˌΣ ʽʵʽʰʾˍʶˊʰ ʶˁʶʾ˄ˇʽ ˍ˖˄ 
˃ʽˁˊˈˍʶˊ˖˄ ʹ˂ʽˁʽ˗˄Σ ˍʶʾ˄ˇˎ˄ ˄ʰ ʰˉˇʵʾʵˇˎ˄ ʵʽʱ˒ˇˊʰ ʰˋˎ˄ʺʻʽˋˍʰ ˒ʰʽ˄ˈ˃ʶ˄ʰ ˉˇˎ 
ʶˉʽʵʶʽˁ˄ˏˇ˄ˍʰʽ ˃ʶ ʶ˅ʶʽʵʽˁʶˎ˃ʷ˄ʶˌ ʵʽʰˍʱ˅ʶʽˌ ˋˍʽˌ ʾʵʽʶˌ ˍʽˌ ʵʽʰˍʱ˅ʶʽˌ ˃ʶ ʰˉˇˍʷ˂ʶˋ˃ʰ 
˄ʰ ˃ʹ˄ ʰ˄ˍʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˍʰ ˒ʰʽ˄ˈ˃ʶ˄ʰ ˋˍʹ˄ ˇ˂ˈˍʹˍʱ ˍˇˎˌΦ ɶ ˔ˊʺˋʹ ˁʰʻʹ˃ʶˊʽ˄˗˄ 
ˎ˂ʽˁ˗˄ ʰ˄ˍʽ˃ʶˍ˖ˉʾʸʶʽ ʰˎˍʺ ˍʹ˄ ʰ˄ˍʾ˂ʹ˕ʹ ˁʰʽ ˁʱ˄ʶʽ ˍʰ ˉʶʽˊʱ˃ʰˍʰ ˉʽˇ ζʵʽʱ˒ʰ˄ʰη 
ˋˍˇˎˌ ˃ʰʻʹˍʷˌΦ ɳˉʽˉ˂ʷˇ˄Σ ˍʰ ʰˉ˂ʱ ˎ˂ʽˁʱ ʶʾ˄ʰʽ ʽʵʽʰʾˍʶˊʰ ˇʽˁʶʾʰ ˋˍˇˎˌ ˃ʰʻʹˍʷˌ ˁʰʽ 
ʶˏ˔ˊʹˋˍʰ ʴʽʰ ˁʰˍʰˋˁʶˎʷˌ ˁʰʽ ˉʶʽˊʰ˃ʰˍʽˋ˃ˈ ʰˉˈ ˍˇˎˌ ʾʵʽˇˎˌΦ ɳˉʾˋʹˌΣ ˍʰ ˁʰʻʹ˃ʶˊʽ˄ʱ 
ˎ˂ʽˁʱ ʷ˔ˇˎ˄ ˔ʰ˃ʹ˂ˈ ʺ ˁʰʽ ˃ʹʵʶ˄ʽˁˈ ˁˈˋˍˇˌ ˁʰʽ ʶʾ˄ʰʽ ʶˏˁˇ˂ʰ ˉˊˇˋʲʱˋʽ˃ʰΦ ʆʷ˂ˇˌΣ ʹ 
˔ˊʺˋʹ ˎ˂ʽˁ˗˄ ˍʰ ˇˉˇʾʰ ʰ˂˂ʽ˗ˌ ʻʰ ˁʰˍʷ˂ʹʴʰ˄ ˋˍʰ ʰˉˇˊˊʾ˃˃ʰˍʰ, ˉˊˇˋ˒ʷˊʶʽ ˃ʾʰ 
ʶˉʽˉ˂ʷˇ˄ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺ ʵʽʱˋˍʰˋʹ ˋˍʹ˄ ˁʰˍʰˋˁʶˎʺ ˍ˖˄ ʵʽʰˍʱ˅ʶ˖˄Φ 

ɽʰ˃ʲʱ˄ˇ˄ˍʰˌ ˎˉˈ˕ʹ ˍʰ ˉʰˊʰˉʱ˄˖Σ ˋˍˇ ʶˊʴʰˋˍʺˊʽˇ ˉʰˊˇˎˋʽʱˋˍʹˁʰ˄ ʷ˅ʽ 
ʽˋˍˇˊʽˁʱ ˉʶʽˊʱ˃ʰˍʰ ˉˇˎ ˃ˉˇˊˇˏ˄ ˄ʰ ˉˊʰʴ˃ʰˍˇˉˇʽʹʻˇˏ˄ ˃ʶ ʰˉ˂ʱ ˎ˂ʽˁʱΥ ʆˇ 
ʹ˂ʶˁˍˊʽˁˈ ˔ʰ˂ʱʸʽ ˍˇˎ ±ƻƭǘŀΣ ˍˇ ˉʶʾˊʰ˃ʰ ˇ˂ʽˁʺˌ ʰ˄ʱˁ˂ʰˋʹˌ ˍˇˎ ¢ȅƴŘŀƭƭΣ ʹ ˁˇˏˉʰ ˍˇˎ 
ʃˎʻʰʴˈˊʰΣ ʹ ʲˈ˃ʲʰ ʵʽʰˋˍˇ˂ʺˌΣ ʹ ˒ʽʱ˂ʹ ˍˇˎ aŀǊƛƻǘǘŜ ˁʰʽ ˍˇ ˉʶʾˊʰ˃ʰ ˍʹˌ ʵʽʱʻ˂ʰˋʹˌ 
ˍˇˎ ʃˍˇ˂ʶ˃ʰʾˇˎ. 

ʁˊʴʱ˄˖ˋʹ ʶˊʴʰˋˍʹˊʾˇˎ 

ʁ ʰˊ˔ʽˁˈˌ ˋ˔ʶʵʽʰˋ˃ˈˌ ˍˇˎ ʶˊʴʰˋˍʹˊʾˇˎ ˉˊˇʷʲ˂ʶˉʶ ˇʽ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ˄ʰ ʶˊʴʱʸˇ˄ˍʰʽ 
ˋʶ ʵʽ˃ʶ˂ʶʾˌ ˇ˃ʱʵʶˌ ˁʰʽ ˄ʰ ʶˁˍʶ˂ˇˏ˄ ˁˎˁ˂ʽˁʱ ˍʽˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˃ʶ ˍʰ ʰˉʰˊʰʾˍʹˍʰ 
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ˎ˂ʽˁʱ ˍˇˉˇʻʶˍʹ˃ʷ˄ʰ ˋˍˇˎˌ ʰ˄ˍʾˋˍˇʽ˔ˇˎˌ ˉʱʴˁˇˎˌΦ ʍˋˍˈˋˇΣ ˍˇ ˉˊ˖ˍˈˁˇ˂˂ˇ ʴʽʰ ˍˇ˄ 
COVID-мф ˉˊˇˁʱ˂ʶˋʶ ˁʱˉˇʽʶˌ ʰ˂˂ʰʴʷˌ ˋˍʹ˄ ˇˊʴʱ˄˖ˋʹ ˍˇˎ ʶˊʴʰˋˍʹˊʾˇˎΦ ʁʽ 
ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ʰˊ˔ʽˁʱ ʶ˄ʹ˃ʶˊ˗ʻʹˁʰ˄ ˋˎ˄ˇˉˍʽˁʱ ʴʽʰ ˍʹ˄ ʽˋˍˇˊʾʰ ˍ˖˄ ˎˉˈ ʶ˅ʷˍʰˋʹ 
ˉʶʽˊʰ˃ʱˍ˖˄ ʶˉʾʵʶʽ˅ʹˌΦ ʅˍʹ ˋˎ˄ʷ˔ʶʽʰ, ˁʱˉˇʽʶˌ ʰˉˈ ˍʽˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˁʰʽ ˍʽˌ 
ˁʰˍʰˋˁʶˎʷˌ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ˃ʶ ʶˉʾʵʶʽ˅ʹ ʰˉˈ ˍˇˎˌ ˇˊʴʰ˄˖ˍʷˌ ˍˇˎ ʶˊʴʰˋˍʹˊʾˇˎ 
ˁʰʽ ˉʰˊʱ˂˂ʹ˂ʹ ˉˊˇʲˇ˂ʺ ˍ˖˄ ʰ˄ˍʾˋˍˇʽ˔˖˄ ˍʶ˔˄ʽˁ˗˄ ʵʶʵˇ˃ʷ˄˖˄ ˁʰʽ ˇʵʹʴʽ˗˄ ˃ʷˋ˖ 
ʲʽ˄ˍʶˇˉˊˇˍʸʷˁˍˇˊʰΦ ʂˉˇˎ ʵʶ˄ ʺˍʰ˄ ʰˉʰˊʰʾˍʹˍʹ ʹ ˔ˊʺˋʹ ˁˇʽ˄˗˄ ˎ˂ʽˁ˗˄ ʰ˄ʱ˃ʶˋʰ 
ˋˍʽˌ ˇ˃ʱʵʶˌΣ ˇʽ ˁʰˍʰˋˁʶˎʷˌ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ʰˉˈ ˍˇˎˌ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌΦ 

ʅˏ˄ˇ˕ʹ ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄ 

ɶ˂ʶˁˍˊʽˁˈ ˔ʰ˂ʱʸʽ ˍˇˎ ±ƻƭǘŀ. ʁʽ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ˁʰˍʰˋˁʶˏʰˋʰ˄ ˍʹ ʵʽʱˍʰ˅ʹ ˍˇˎ 
ʹ˂ʶˁˍˊʽˁˇˏ ˔ʰ˂ʰʸʽˇˏ ˍˇˎ ±ƻƭǘŀ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ʷ˄ʰ ˃ʽˁˊˈ ʵʽʱ˒ʰ˄ˇ ˉ˂ʰˋˍʽˁˈ 
˃ˉˇˎˁʱ˂ʽΣ ʵˏˇ ʰ˂ˇˎ˃ʽ˄ʷ˄ʽʰ ˒ˇˊ˃ʱˁʽʰ ˁʰʽ ˃ʽˁˊʱ ˋ˒ʰʽˊʾʵʽʰ ʰˉˈ ʰ˂ˇˎ˃ʽ˄ˈ˔ʰˊˍˇΦ ɶ 
ʵʽʱˍʰ˅ʹ ˔ˊʶʽʱʸʶˍʰʽ ˃ʾʰ ʹ˂ʶˁˍˊʽˁʺ ˃ʹ˔ʰ˄ʺ όˉΦ˔Φ ˍˏˉˇˎ ²ƛƳǎƘǳǊǎǘύ ʴʽʰ ˄ʰ 
˂ʶʽˍˇˎˊʴʺˋʶʽΣ ʹ ˇˉˇʾʰ ʺˍʰ˄ ʵʽʰʻʷˋʽ˃ʹ ʰˉˈ ˍˇˎˌ ˇˊʴʰ˄˖ˍʷˌ ˍˇˎ ʶˊʴʰˋˍʹˊʾˇˎ ʴʽʰ ˄ʰ 
ʴʾ˄ʶʽ ʹ ʶˉʾʵʶʽ˅ʹ ˃ʶ ˍʽˌ ˍʶ˂ʽˁʷˌ ˁʰˍʰˋˁʶˎʷˌΦ 

ʁ˂ʽˁʺ ʰ˄ʱˁ˂ʰˋʹ ˃ʷˋʰ ˋʶ ˃ʾʰ ˒˂ʷʲʰ ˄ʶˊˇˏ ό¢ȅƴŘŀƭƭύΦ ʃˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ 
ʶˉʾʵʶʽ˅ʹ ˍʹˌ ˇ˂ʽˁʺ ̩ ʰ˄ʱˁ˂ʰˋʹ ̩ ˍˇˎ ˒˖ˍˈˌ ˃ʷˋʰ ˋʶ ˃ʾʰ ˒˂ʷʲʰ ˄ʶˊˇˏ 
˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ˖ˌ ˃ˇ˄ʰʵʽˁʱ ˈˊʴʰ˄ʰ - ˎ˂ʽˁʱ ʷ˄ʰ ˃ʶʴʱ˂ˇ ʵʽʱ˒ʰ˄ˇ ˉ˂ʰˋˍʽˁˈ 
˃ˉˇˎˁʱ˂ʽΣ ˄ʶˊˈ ˁʰʽ ʷ˄ʰ ˂ʷʽʸʶˊΦ ɶ ˋʹ˃ʰˋʾʰ ʰˎˍˇˏ ˍˇˎ ˉʶʽˊʱ˃ʰˍˇˌ ʶʾ˄ʰʽ ˃ʶʴʱ˂ʹΣ ˃ʽʰˌ 
ˁʰʽ ˇ ¢ȅƴŘŀƭƭ ˃ʶ ˍˇ ˉʶʾˊʰ˃ʰ ʰˎˍˈ ζʷʵʶʽ˅ʶη ˍˇ ˄ʵˊˈ˃ˇ ʴʽʰ ˍʹ˄ ʶ˒ʶˏˊʶˋʹ ˍʹˌ ˇˉˍʽˁʺˌ 
ʾ˄ʰˌ όɳʽˁˈ˄ʰ мύ ό/ƻƭƭŀŘƻƴ, 1884).  

 

ɳʽˁˈ˄ʰ м ɶ ˋˎˋˁʶˎʺ ˁʰʻˇʵʺʴʹˋʹˌ ˍˇˎ ˒˖ˍˈˌ ˍˇˎ ¢ȅƴŘŀƭƭ ˈˉ˖ˌ ʵˈʻʹˁʶ ʰˉˈ ˍˇ˄ 5ŀƴƛŜƭ /ƻƭƭŀŘƻƴ όмуупύ 

ɼˇˏˉʰ ˍˇˎ ʆʱ˄ˍʰ˂ˇˎ ʺ ˍˇˎ ʃˎʻʰʴˈˊʰ. ʁʽ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ˁʰˍʰˋˁʶˏʰˋʰ˄ ˃ʾʰ 
ˁˇˏˉʰ ˍˇˎ ʆʱ˄ˍʰ˂ˇˎ ό.Ŝƭƭ, 1771) ̝ ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ʷ˄ʰ ˉ˂ʰˋˍʽˁˈ ˃ˉˇˎˁʱ˂ʽ ˁʰʽ 
ˍ˃ʺ˃ʰ ʶ˂ʰˋˍʽˁˇˏ ˋ˖˂ʺ˄ʰΦ 

ɰˈ˃ʲʰ ʵʽʰˋˍˇ˂ʺˌΦ ʁʽ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ˉʰˊʰˁˇ˂ˇˏʻʹˋʰ˄ ˍʹ˄ ˁʰˍʰˋˁʶˎʺ ˃ʾʰˌ 
ζʲˈ˃ʲʰˌ ʵʽʰˋˍˇ˂ʺˌηΦ ʃˊˈˁʶʽˍʰʽ ʴʽʰ ʷ˄ʰ ˁ˂ʶʽˋˍˈ ˃ʶˍʰ˂˂ʽˁˈ ʵˇ˔ʶʾˇ ʴʶ˃ʱˍˇ ˃ʶ ˄ʶˊˈ 
όɳʽˁˈ˄ʰ нύΦ ɮ˄ ʹ ζʲˈ˃ʲʰη ˍˇˉˇʻʶˍʹʻʶʾ ˋˍʹ˄ ˁʰˍʱ˕ˎ˅ʹ ˁʰʽ ˉʰʴ˗ˋʶʽ ˍˇ ˄ʶˊˈ ʶ˄ˍˈˌ 
ˍʹˌΣ ˍˈˍʶ ʻʰ ʵʽʰˊˊʰʴʶʾ ʶ˅ʰʽˍʾʰˌ ˍʹˌ ʵʽʰˋˍˇ˂ʺˌ ˍˇˎ ˄ʶˊˇˏΦ ɶ ˁʰˍʰˋˁʶˎʺ 
ˉˊʰʴ˃ʰˍˇˉˇʽʶʾˍʰʽ ˃ʶ ˎ˂ʽˁʱ ˎʵˊʰˎ˂ʽˁˇˏ ˔ʰ˃ʹ˂ˇˏ ˁˈˋˍˇˎˌ ˁʰʽ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˃ʾʰ 
ʻʹ˂ˎˁʺ ζˋˎˋˍˇ˂ʺη ˋ˖˂ʺ˄ʰ ʰˉˈ ѹ  ˋʶ  ҁ Σ ˃ʾʰ ˍʱˉʰ ѹ  ˁʰʽ ˃ʾʰ ˍʱˉʰ ҁ Φ 
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ɳʽˁˈ˄ʰ н ɮ˄ʰˉʰˊʱˋˍʰˋʹ ʲˈ˃ʲʰˌ ʵʽʰˋˍˇ˂ʺˌ ˋʶ ʲʽʲ˂ʾˇ ˍˇˎ мфˇˎ ʰʽ˗˄ʰ όʰˊʽˋˍʶˊʱύ ˁʰʽ ʹ ˉˊˇˍʶʽ˄ˈ˃ʶ˄ʹ ʵʽʱˍʰ˅ʹΣ 

˃ʶ ˇˊʰˍʺ ˍʹ ˊ˖ʴ˃ʺ ˉˇˎ ʰˁˇ˂ˇˏʻʹˋʶ ˍʹ˄ ˉʺ˅ʹ ˍˇˎ ˄ʶˊˇˏ 

ʊʽʱ˂ʹ ˍˇˎ aŀǊƛƻǘǘŜ. ʁʽ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ˁʰˍʰˋˁʶˏʰˋʰ˄ ˃ʾʰ ˒ʽʱ˂ʹ ˍˇˎ 
Mariotte (Deschanel, муупύΣ ˗ˋˍʶ ˄ʰ ʶ˅ʰˋ˒ʰ˂ʾˋˇˎ˄ ʶˁˊˇʺ ˄ʶˊˇˏ ˋˍʰʻʶˊʺˌ ˉʰˊˇ˔ʺˌ 
ˁʰʽ ˄ʰ ʵʽʶˊʶˎ˄ʺˋˇˎ˄ ˇˊʽˋ˃ʷ˄ʶˌ ʽʵʽˈˍʹˍʶˌ ˍʹˌ ˁʰˍʰˋˁʶˎʺˌΦ ʆʰ ˎ˂ʽˁʱ ˉˇˎ 
˔ˊʹˋʽ˃ˇˉˇʾʹˋʰ˄ ʺˍʰ˄ ʷ˄ʰ ˉ˂ʰˋˍʽˁˈ ʵˇ˔ʶʾˇ ˃ʶ ˋˁ˂ʹˊʱ ˍˇʽ˔˗˃ʰˍʰΣ ʷ˄ʰ ˍ˃ʺ˃ʰ 
ˋ˖˂ʺ˄ʰ ʴʽʰ ʰˎˍˈ˃ʰˍˇ ˉˈˍʽˋ˃ʰ ˁʰʽ ʻʶˊ˃ˈˁˇ˂˂ʰΦ 

ʃʶʾˊʰ˃ʰ ʵʽʱʻ˂ʰˋʹˌ ʃˍˇ˂ʶ˃ʰʾˇˎΦ ʁ ʃˍˇ˂ʶ˃ʰʾˇˌ ˃ʶ˂ʷˍʹˋʶ ˍʹ ʵʽʱʻ˂ʰˋʹ ˍˇˎ 
˒˖ˍˈˌ ˁʰʽ ˉˊˇˋˉʱʻʹˋʶ ˄ʰ ʶ˅ʱʴʶʽ ʷ˄ʰ ˄˄ˈ˃ˇ ʴʽʰ ˄ʰ ˋˎ˄ʵʷˋʶʽ ˍʹ˄ ˉˊˇˋˉʾˉˍˇˎˋʰ ˃ʶ 
ˍʹ˄ ʵʽʰʻ˂˗˃ʶ˄ʹ ʰˁˍʾ˄ʰΦ ʁ ˄ˈ˃ˇˌ ˉˇˎ ʵʽʰˍˏˉ˖ˋʶΣ ʰ˄ ˁʰʽ ʶʾ˔ʶ ˃ʶʴʱ˂ʹ ʰ˅ʾʰ ʴʽʰ ˍʹ˄ 
ʶˉˇ˔ʺ ˍˇˎΣ ʵʶ˄ ˋˎ˃ʲʰʵʾʸʶʽ ˃ʶ ˍˇ ʽˋ˔ˏˇ˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁˈ ˉˊˈˍˎˉˇ ʵʹ˂ʰʵʺ ˃ʶ ˍˇ ˄˄ˈ˃ˇ 
ˍˇˎ {ƴŜƭƭΦ ʁʽ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌΣ ˃ʷˋ˖ ˃ʽʰˌ ʵʽʱˍʰ˅ʹˌ ʰ˄ˍʾˋˍˇʽ˔ʹˌ ˃ʶ ˍˇˎ ʃˍˇ˂ʶ˃ʰʾˇˎΣ 
˔ˊʹˋʽ˃ˇˉˇʾʹˋʰ˄ ʷ˄ʰ ˁˇʽ˄ˈ ʹ˃ʽˁˎˁ˂ʽˁˈ ʴˎʰ˂ʾΣ ˉʽ˄ʷʸʶˌ ˁʰʽ ʴ˖˄ʽˇ˃ʶˍˊʽˁˈ ʵʾˋˁˇΣ ˁʰʽ 
ʰˁˇ˂ˇˎʻ˗˄ˍʰˌ ˍʰ ʲʺ˃ʰˍʰ ˍˇˎ ʃˍˇ˂ʶ˃ʰʾˇˎ ˁʰˍʷ˂ʹ˅ʰ˄ ˋˍˇ ˈˍʽ ˋˍʹ˄ ʶˉʽˋˍʺ˃ʹ 
ˋˎ˄ʺʻ˖ˌ ζˍʰ ˉˊʱʴ˃ʰˍʰ ʵʶ˄ ʶʾ˄ʰʽ ˈˉ˖ˌ ˒ʰʾ˄ˇ˄ˍʰʽηΦ  

ʁ˂ˇˁ˂ʺˊ˖ˋʹ - ʅˎʸʺˍʹˋʹ 

ɾʶˍʱ ˍʹ˄ ˇ˂ˇˁ˂ʺˊ˖ˋʹ ˍ˖˄ ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄ ʰˁˇ˂ˇˏʻʹˋʶ ˋˎʸʺˍʹˋʹ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʽˌ 

ʵˎˋˁˇ˂ʾʶˌ ˉˇˎ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʰ˄ ˇʽ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ˋˍʹ˄ ˁʰˍʰˋˁʶˎʺ ˍ˖˄ ʰˉ˂˗˄ 
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ɲʽʶˉʽˋˍʹ˃ˇ˄ʽˁˈˍʹˍʰΣ ˋˎˋˍʹ˃ʽˁʺ ˉˊˇˋʷʴʴʽˋʹ ˁʰʽ ˁˊʽˍʽˁʺ 
ˋˁʷ˕ʹ  ˃ʷˋ˖ ˍˇˎ ʶˁˉʰʽʵʶˎˍʽˁˇˏ ˎ˂ʽˁˇˏ ζɮʶʽ˒ˇˊʾʰ ˁʰʽ 
COVID-19»  

ɮ˔ʽ˂˂ʷʰˌ ɾʰ˄ʵˊʾˁʰˌ1Σ ɼʰˍʶˊʾ˄ʰ ɾˉʰʸʾʴˇˎ2Σ ʅˍʰˎˊˇˏ˂ʰ 
ʆˊʽʰ˄ˍʰ˒ˏ˂˂ˇˎ3Σ ɸʶˇ˂ˇʴʾʰ ɮʲʵʶ˂˂ʺ3 
1сˇ ʃɳɼɳʅ ɮˍˍʽˁʺˌΣ  2мˇ ʃɳɼɳʅ ɮˍˍʽˁʺˌΣ 3ɼʃɳ ɲˊʰˉʶˍˋ˗˄ʰˌ 

ʃʶˊʾ˂ʹ˕ʹ 

ʅʶ ʰˎˍʺ ˍʹ ˋˎ˄ʶʵˊʾʰ ˋˍˊˇʴʴˎ˂ʺˌ ˍˊʰˉʷʸʹˌ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˇʽ ʲʰˋʽˁʷˌ ʶˉʽʵʽ˗˅ʶʽˌ ˍˇˎ 
ʶˁˉʰʽʵʶˎˍʽˁˇˏ ˎ˂ʽˁˇˏ ˃ʶ ˍʾˍ˂ˇ ζɮʶʽ˒ˇˊʾʰ ˁʰʽ /h±L5-мфΥ ʶˁˉʰʽʵʶˎˍʽˁʷˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ʴʽʰ 
ˍʹ˄ ˁʰˍʰ˄ˈʹˋʹ ˍʹˌ ˉʰ˄ʵʹ˃ʾʰˌ ʰˉˈ ˍʹ ˋˁˇˉʽʱ ˍʹˌ ɳˁˉʰʾʵʶˎˋʹˌ ʴʽʰ ˍʹ˄ ɮʶʽ˒ˇˊʾʰηΦ ʆˇ ˎ˂ʽˁˈ  
ʰˉʶˎʻˏ˄ʶˍʰʽ ˋʶ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ˍʹˌ ʅʆ˘ ɲʹ˃ˇˍʽˁˇˏΣ ɱˎ˃˄ʰˋʾˇˎ ϧ ɽˎˁʶʾˇˎ ˁʰʽ ʵʽʰˋˎ˄ʵʷʶˍʰʽ 
˃ʶ ˍˇˎˌ ʵʽʵʰˁˍʽˁˇˏˌ ˋˍˈ˔ˇˎˌ ˉˇ˂˂˗˄ ˃ʰʻʹ˃ʱˍ˖˄ ˍˇˎ ɮ˄ʰ˂ˎˍʽˁˇˏ ʃˊˇʴˊʱ˃˃ʰˍˇˌ ʅˉˇˎʵ˗˄Φ 
ʆˇ ˎ˂ʽˁˈ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ˉʷ˄ˍʶ ʻʶ˃ʰˍʽˁʷˌ ʶ˄ˈˍʹˍʶˌ ˉˇˎ ˃ʶ˂ʶˍˇˏ˄ ˍʹ˄ ˉʰ˄ʵʹ˃ʾʰ /h±L5-19 
ˋʶ ˋ˔ʷˋʹ ʰύ ˃ʶ ˍˇ ˒ˎˋʽˁˈ ˉʶˊʽʲʱ˂˂ˇ˄ ʲύ ˃ʶ ˍˇ˄ ˍˇ˃ʷʰ ˍʹˌ ʶˊʴʰˋʾʰˌΣ ˍʹˌ ˇʽˁˇ˄ˇ˃ʾʰˌ ˁʰʽ ˍ˖˄ 
ʶˊʴʰˋʽʰˁ˗˄ ʵʽˁʰʽ˖˃ʱˍ˖˄ ʴύ ˃ʶ ˍˇ ʸʺˍʹ˃ʰ ˍʹˌ ˉʰˊʰˉ˂ʹˊˇ˒ˈˊʹˋʹˌ ˁʰʽ ˍ˖˄ 
ˋˎ˄˖˃ˇˋʽˇ˂ˇʴʽˁ˗˄ ʰ˄ˍʽ˂ʺ˕ʶ˖˄ ʵύ ˃ʶ ˍʹ˄ ʰ˄ʱʴˁʹ ʴʽʰ ʵʽʶʻ˄ʺ ˋˎ˄ʶˊʴʰˋʾʰ ˁʰʽ ʴʽʰ ʵʽʰ˔ʶʾˊʽˋʹ 
ˍʹˌ ˉʰ˄ʵʹ˃ʾʰˌ ˃ʶ ˈˊˇˎˌ ʃʰʴˁˈˋ˃ʽ˖˄ ɲʹ˃ˈˋʽ˖˄ ɮʴʰʻ˗˄ ˁʰʽ ʶύ ˃ʶ ˍˇˎˌ мт ʅˍˈ˔ˇˎˌ ˍʹˌ 
ɮʶʽ˒ˈˊˇˎ ɮ˄ʱˉˍˎ˅ʹˌ ό{5DǎύΦ ɶ ʰ˄ʱˉˍˎ˅ʹ ˍˇˎ ˎ˂ʽˁˇˏ ʴʾ˄ʶˍʰʽ ˋʶ мт ˎˉˇʶ˄ˈˍʹˍʶˌ ˁʰʽ рн 
˒ˏ˂˂ʰ ʶˊʴʰˋʾʰˌΦ  

ɶ ʶˉʽ˂ˇʴʺ ˄ʰ ˃ʶ˂ʶˍʹʻʶʾ ˍˇ ʸʺˍʹ˃ʰ ˍʹˌ ˉʰ˄ʵʹ˃ʾʰˌ /h±L5-мф ˃ʷˋʰ ʰˉˈ ˍˇ ˉˊʾˋ˃ʰ ˍʹˌ 
ɳˁˉʰʾʵʶˎˋʹˌ ʴʽʰ ˍʹ˄ ɮʶʽ˒ˇˊʾʰ ʶ˅ˎˉʹˊʶˍʶʾ ʵʽˍˍˈ ˋˁˇˉˈΦ ɮ˒ʶ˄ˈˌ ʶˉʽˍˎʴ˔ʱ˄ʶˍʰʽ ʹ ˋˎˋˍʹ˃ʽˁʺ 
ˁʰˍʰ˄ˈʹˋʹ ˍʹˌ ˉʰ˄ʵʹ˃ʾʰˌ ˁʰʽ ʰ˒ʶˍʷˊˇˎ ˉʰˊʷ˔ʶˍʰʽ ʷ˄ʰ ʰˉˍˈ ˁʰʽ ʲʽ˖˃ʷ˄ˇ ˉʰˊʱʵʶʽʴ˃ʰ 
˃ʶ˂ʷˍʹˌ, ˃ʷˋh ʰˉˈ ˍˇ ˇˉˇʾˇ ˉˊˇˋʶʴʴʾʸˇ˄ˍʰʽ ˇʽ ˉʶˊʽˋˋˈˍʶˊˇʽ ʰˉˈ ˍˇˎˌ мт ʅˍˈ˔ˇˎˌ 
ɮʶʽ˒ˈˊˇˎ ɮ˄ʱˉˍˎ˅ʹˌ ˍˇˎ ʁɶɳΦ ɾʶ ʱ˂˂ʰ ˂ˈʴʽʰΣ ʹ ɳˁˉʰʾʵʶˎˋʹ ʴʽʰ ˍʹ˄ ɮʶʽ˒ˇˊʾʰ ˉˊˇˋ˒ʷˊʶʽ 
ˈ˔ʽ ˃ˈ˄ˇ ˍˇ ʻʶ˖ˊʹˍʽˁˈ ʶˊ˃ʹ˄ʶˎˍʽˁˈ ˉ˂ʰʾˋʽˇ ʴʽʰ ˍʹ˄ ˉˊˇˋʷʴʴʽˋʹ ˍ˖˄ ˋˏ˄ʻʶˍ˖˄ ˉˍˎ˔˗˄ ˍʹˌ 
ˉʰ˄ʵʹ˃ʾʰˌΣ ʰ˂˂ʱ ˋˎ˄ʶʽˋ˒ʷˊʶʽ ˁʰʽ ˋˍʹ˄ ˉʰʽʵʰʴ˖ʴʽˁʺ ˉˊˇˋʷʴʴʽˋʹ ˍʹˌ ˉʰ˄ʵʹ˃ʾʰˌ ˃ʶ 
ʵʽʵʰˁˍʽˁʱ ʶˊʴʰ˂ʶʾʰ ˉˇˎ ʲʰˋʾʸˇ˄ˍʰʽ ˋʶ ˋˎ˃˃ʶˍˇ˔ʽˁʷˌ ʵʽʵʰˁˍʽˁʷˌ ˍʶ˔˄ʽˁʷˌ ʵʽʵʰˋˁʰ˂ʾʰˌ ˁʰʽ 
˃ʱʻʹˋʹˌΦ ɮˉˇˍʶ˂ʶʾ ʱ̀ ˁʹˋʹ ˁˇʽ˄˖˄ʽˁʺ̩  ʶˁˉʰʾɻ ʶˎˋʹˌΣ ˃ʶ ˋˍˈ̝ ˇ ˍʹ ʵʽʰ˃ˈ́ ˒˖ˋʹ ˁˊʽˍʽˁʱ 
ˋˁʶˉˍˈ˃ʶ˄˖˄ ʵʹ˃ˇˁˊʰˍʽˁ˗˄ ˉˇ˂ʽˍ˗˄Σ ˇʽ ˇˉˇʾˇʽ ʻʰ ˁʱ˄ ˇˎ˄ ʵˎ˄ʰˍ ̋ˍʹ ˋʹ˃ʰ˄ˍʽˁ ̋ʰ˂˂ʰʴ ̋
ˉˇˎ ʰˉʰʽˍʶʾ̱ ʰʽ ʴʽʰ ˍˇ˄ ˃ʶˍʰˋ˔ʹ˃ʰˍʽˋ˃ˈ ˍ˖˄ ˁˇʽ˄˖˄ʽ˗˄ ˉˊˇˌ ˍʹ˄ ʰʶʽ˒ˇˊʾʰΦ  

ɼʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ˋˎʸʺˍʹˋʹˌ ˋˍˊˇʴʴˎ˂ʺˌ ˍˊʰˉʷʸʹˌ ˍʰ ˍʷˋˋʶˊʰ ˃ʷ˂ʹ ˍʹˌ 
ˋˎʴʴˊʰ˒ʽˁʺˌ ˇ˃ʱʵʰˌ  ʰ˄ʰˉˍˏˋˋˇˎ˄ ˃ʶ ˉʰˊʰʵʶʾʴ˃ʰˍʰ ˃ʷˋʰ ʰˉˈ ˍˇ ʶˁˉʰʽʵʶˎˍʽˁˈ ˎ˂ʽˁˈ ˍˊʾʰ 
ʲʰˋʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍˇˎΦ ʃˊ˗ˍˇ˄Σ ˍʹ ʵʽʶˉʽˋˍʹ˃ˇ˄ʽˁˈˍʹˍʰ ˉˇˎ ˍˇ ˔ʰˊʰˁˍʹˊʾʸʶʽΣ ˋˍˇʽ˔ʶʾˇ 
ʰˉʰˊʰʾˍʹˍˇ ʴʽʰ ʷ˄ʰ ʻʷ˃ʰ ˉˇˎ ˃ʶ˂ʶˍʱˍʰʽ ʰˉˈ ˉˇ˂˂ʷˌ ˁʰʽ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ʶˉʽˋˍʺ˃ʶˌΦ 
ɲʶˏˍʶˊˇ˄Σ ˍʹ ˋˎˋˍʹ˃ʽˁʺ ˉˊˇˋʷʴʴʽˋʹ ˍˇˎ ʸʹˍʺ˃ʰˍˇˌ ˍʹˌ ˉʰ˄ʵʹ˃ʾʰˌΣ ˃ʷˋ˖ ˍʹˌ ʰ˄ʱʵʶʽ˅ʹˌ ˍ˖˄ 
ʰ˂˂ʹ˂ʶ˅ʰˊˍʺˋʶ˖˄Σ ˍ˖˄ ʰʽˍʽ˖ʵ˗˄ ˋ˔ʷˋʶ˖˄ ˁʰʽ ˍ˖˄ ˉˇ˂˂ʰˉ˂˗˄ ˋˎˋ˔ʶˍʾˋʶ˖˄ ˉˇˎ ˍʹ 
ʵʽʷˉˇˎ˄Φ ʆˊʾˍˇ˄Σ ˍʹ˄ ˁˊʽˍʽˁʺ ˋˁʷ˕ʹΣ ˉˇˎ ʰˉˇˍʶ˂ʶʾ ˍʹ ʲʰˋʽˁʺ ʶˁˉʰʽʵʶˎˍʽˁʺ ʶˉʽʵʾ˖˅ʹ ˍˇˎ 
ˎ˂ʽˁˇˏΣ ˁʰʻ˗ˌ ʹ ˉʰ˄ʵʹ˃ʾʰ ˉˊˇˋ˒ʷˊʶˍʰʽ ʴʽʰ ˄ʰ ˁʰ˂˂ʽʶˊʴʹʻʶʾ ˁʰʽ ˄ʰ ʰ˄ʰˉˍˎ˔ʻʶʾ ʹ ˁˊʽˍʽˁʺ 
ʽˁʰ˄ˈˍʹˍʰ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ˁʱʻʶ ʹ˂ʽˁʾʰˌΦ  

ɽʷ˅ʶʽˌ ˁ˂ʶʽʵʽʱ: ɻ ʽʶˉʽˋˍʹ˃ˇ˄ʽˁˈˍʹˍʰΣ ˋˎˋˍʹ˃ʽˁʺ ˉˊˇˋʷʴʴʽˋʹ, ˁ ˊʽˍʽˁʺ ˋˁʷ˕ʹΣ ʰʶʽ˒ˇˊʾʰ  
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ɹnterdisciplinarity,  systemic approach and critical thinking 
through educational material άSustainability and COVID-
мфέ 

Achilleas Mandrikas1, Katerina Bazigou2, Stavroula Triantafyllou3, 
Theologia Avdelli3 
16th Regional Center of Educational Planning of Attica 
21st Regional Center of Educational Planning of Attica  
 3Drapetsona Environmental Education Center 

Abstract 

The topic of this round table discussion is the educational material titled "Sustainability and 
COVID-19: educational activities for understanding the pandemic from the point of view of 
Education for Sustainability". The material is addressed to students of Upper classes of 
Elementary School, High School & Lyceum and it is interconnected to the learning objectives 
of many curriculum subjects. The material consists of five thematic units, studying the 
pandemic due to COVID-19 in relation to a) the natural environment b) the field of work, 
ŜŎƻƴƻƳȅ ŀƴŘ ǿƻǊƪŜǊǎΩ ǊƛƎƘǘǎ Ŏύ ǘƘŜ ƛǎǎǳŜ ƻŦ ŘƛǎƛƴŦƻǊƳŀǘƛƻƴ ŀƴŘ ŎƻƴǎǇƛǊŀŎȅ ǘƘŜƻǊƛŜǎ Řύ ǘƘŜ 
international cooperation and pandemic management in terms of global public goods e) the 
17 UN Sustainable Development Goals (SDGs). The educational material is developed in 17 
subsections and 52 worksheets.  

The choice to study the COVID-19 pandemic through the spectrum of Education for 
Sustainability serves a dual purpose. On the one hand, a systemic understanding of the 
pandemic is achieved and on the other hand, the pandemic provides a tangible and 
experienced example in order to approach most of the 17 UN SDGs. In other words, 
Education for Sustainability not only provides the theoretical interpretive framework for 
understanding the complex aspects of the pandemic, but also contributes to the pedagogical 
approach of the pandemic through teaching tools based on participatory teaching and 
learning techniques. It is an exercise in social education, aimed at shaping critically-minded 
democratic citizens, who will enable the significant change required to transform societies 
towards sustainability. 

During the round table discussion the four members of the writing team will develop 
three key features with examples from the educational material. First, the interdisciplinarity 
that characterizes the material, which is necessary for a subject studied by different 
sciences. Second, the systemic approach of the pandemic, through the emergence of 
interdependencies, causal relationships and the multiple correlations that govern it. Third, 
critical thinking, which is the main educational aim of the material, as the pandemic is 
offered to cultivate and develop the critical ability of students at any age. 

Keywords: interdisciplinarity, systemic approach, critical thinking, sustainability  
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ɳʽˋʰʴ˖ʴʺ 

ʁ ʰ˄ʰˉˍˎʴ˃ʷ˄ˇˌ ˁˈˋ˃ˇˌ ʻʶ˖ˊˇˏˋʶ ˈˍʽ ˇʽ ˍʶ˂ʶˎˍʰʾʶˌ ˃ʶʴʱ˂ʶˌ ˉʰ˄ʵʹ˃ʾʶˌ ˉˇˎ 
ʱ˂˂ʰ˅ʰ˄ ˍʹ ʸ˖ʺ ˍ˖˄ ʰ˄ʻˊ˗ˉ˖˄ ʰ˄ʺˁʰ˄ ʴʽʰ ˉʱ˄ˍʰ ˋˍˇ ˃ʰˁˊʽ˄ˈ ˉʰˊʶ˂ʻˈ˄Σ ˁʱˍʽ ˉˇˎ 
ʶʾ˔ʶ ʶ˄ʽˋ˔ˏˋʶʽ ʷ˄ʰ ʶʾʵˇˌ ˕ʶˎʵʰʾˋʻʹˋʹˌ ˈˍʽ ʶʾ˃ʰˋˍʶ ʱˍˊ˖ˍˇʽ ˁʰʽ ˉʰ˄ˍˇʵˏ˄ʰ˃ˇʽΦ ʁʽ 
ʰ˂ˎˋʽʵ˖ˍʷˌ ˋˎ˄ʷˉʶʽʶˌ ˍʹˌ ˉʰ˄ʵʹ˃ʾʰˌ ˋˍʹ˄ ˁˇʽ˄˖˄ʽˁʺΣ ˇʽˁˇ˄ˇ˃ʽˁʺ ˁʰʽ ˉˊˇˋ˖ˉʽˁʺ 
ʸ˖ʺΣ ˈ˔ʽ ˃ˈ˄ˇ ʵʽʷ˕ʶˎˋʰ˄ ˍˇ˄ ˉʰˊʰˉʱ˄˖ ʽˋ˔ˎˊʽˋ˃ˈΣ ʰ˂˂ʱ ʰˉʷʵʶʽ˅ʰ˄ ˃ʶ ʶˉ˗ʵˎ˄ˇˎˌ 
ˍˊˈˉˇˎˌ ˍʹ˄ ʰ˂˂ʹ˂ʶ˅ʱˊˍʹˋʹ ˈ˔ʽ ˃ˈ˄ˇ ˍ˖˄ ˉˇ˂ʽˍ˗˄ ʰ˂˂ʱ ˁʰʽ ˈ˂˖˄ ˍ˖˄ ˍˇ˃ʷ˖˄ ˍʹˌ 
ʵʹ˃ˈˋʽʰˌ ˁʰʽ ʽʵʽ˖ˍʽˁʺˌ ʸ˖ʺˌΦ  

ʅˍˇ ˎ˂ʽˁˈ ζɮʶʽ˒ˇˊʾʰ ˁʰʽ /h±L5-мфηΣ ʹ ɳˁˉʰʾʵʶˎˋʹ ʴʽʰ ˍʹ˄ ɮʶʽ˒ˇˊʾʰ 
ˉˊˇˋ˒ʷˊʶʽ ˍˇ ʻʶ˖ˊʹˍʽˁˈ ʶˊ˃ʹ˄ʶˎˍʽˁˈ ˉ˂ʰʾˋʽˇ ʴʽʰ ˍʹ˄ ˉˊˇˋʷʴʴʽˋʹ ˍ˖˄ ˋˏ˄ʻʶˍ˖˄ 
ˉˍˎ˔˗˄ ˍʹˌ ˉʰ˄ʵʹ˃ʾʰˌ ˁʰʽ ˋˎ˄ʶʽˋ˒ʷˊʶʽ ˋˍʹ˄ ˉʰʽʵʰʴ˖ʴʽˁʺ ˉˊˇˋʷʴʴʽˋʺ ˍʹˌ ˃ʶ 
ʵʽʵʰˁˍʽˁʱ ʶˊʴʰ˂ʶʾʰ ˉˇˎ ʲʰˋʾʸˇ˄ˍʰʽ ˋʶ ˋˎ˃˃ʶˍˇ˔ʽˁʷˌ ʵʽʵʰˁˍʽˁʷˌ ˍʶ˔˄ʽˁʷˌ 
ʵʽʵʰˋˁʰ˂ʾʰˌ ˁʰʽ ˃ʱʻʹˋʹˌΦ ʃˊˈˁʶʽˍʰʽ ʴʽʰ ˍʶ˔˄ʽˁʷˌ ˉˇˎ  ˁʰ˂˂ʽʶˊʴˇˏ˄ ˋˍˇˎˌκˋˍʽˌ 
˃ʰʻʹˍʷˌκˍˊʽʶˌ ˋʹ˃ʰ˄ˍʽˁʷˌ ʵʶ˅ʽˈˍʹˍʶˌΣ ˈˉ˖ˌ ʹ ˁˊʽˍʽˁʺ ˁʰʽ ˋˎˋˍʹ˃ʽˁʺ ˋˁʷ˕ʹΣ ʹ 
ʶˉʽˁˇʽ˄˖˄ʾʰΣ ʹ ʶ˄ˋˎ˄ʰʾˋʻʹˋʹΣ ʹ ˋˎ˄ʶˊʴʰˋʾʰΣ ˁʰʽ ˉˇˎ ʻʷˍˇˎ˄ ˍʰ ʻʶ˃ʷ˂ʽʰ ʴʽʰ ˍʹ˄ 
ʰ˄ʱˉˍˎ˅ʹ ˎˉʶˏʻˎ˄˖˄ ˁʰʽ ʶ˄ʶˊʴ˗˄ ˉˇ˂ʽˍ˗˄Φ ɳˉˇ˃ʷ˄˖ˌΣ ˍˇ ˎ˂ʽˁˈ ʰˉˇˍʶ˂ʶʾ ʱˋˁʹˋʹ 
ˁˇʽ˄˖˄ʽˁʺˌ ʶˁˉʰʾʵʶˎˋʹˌ ˃ʶ ˋˍˈ˔ˇ ˍʹ ʵʽʰ˃ˈˊ˒˖ˋʹ ˁˊʽˍʽˁʱ ˋˁʶˉˍˈ˃ʶ˄˖˄ 
ʵʹ˃ˇˁˊʰˍʽˁ˗˄ ˉˇ˂ʽˍ˗˄Σ ˇʽ ˇˉˇʾˇʽ ʻʰ ˁʱ˄ˇˎ˄ ʵˎ˄ʰˍʺ ˍʹ ˋʹ˃ʰ˄ˍʽˁʺ ʰ˂˂ʰʴʺ ˉˇˎ 
ʰˉʰʽˍʶʾˍʰʽ ʴʽʰ ˍˇ˄ ˃ʶˍʰˋ˔ʹ˃ʰˍʽˋ˃ˈ ˍ˖˄ ˁˇʽ˄˖˄ʽ˗˄ ˉˊˇˌ ˍʹ˄ ʰʶʽ˒ˇˊʾʰΦ  

ʊˎˋʽˁˈ ˉʶˊʽʲʱ˂˂ˇ˄ 

ɼʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ˉʰ˄ʵʹ˃ʾʰˌ /h±L5-мф ˍˇ ˉʰʴˁˈˋ˃ʽˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˁʽ˄ʺʻʹˁʶ 
ʴˏˊ˖ ʰˉˈ ˍʰ ˃ʷˍˊʰ ˉˇˎ ˉʺˊʰ˄ ˈ˂ʶˌ ˇʽ ˔˗ˊʶˌ ʴʽʰ ˍˇ˄ ˉʶˊʽˇˊʽˋ˃ˈ ˍʹˌ ʵʽʰˋˉˇˊʱˌ ˍʹˌ 
˄ˈˋˇˎΣ ʴˏˊ˖ ʰˉˈ ˍˇ˄ ʰʴ˗˄ʰ ˍʹˌ ʽʰˍˊʽˁʺˌ ˁˇʽ˄ˈˍʹˍʰˌ ʴʽʰ ˍʹ˄ ʶ˅ʶˏˊʶˋʹ ˒ʰˊ˃ʱˁ˖˄ 
ˁʰʽ ʶ˃ʲˇ˂ʾ˖˄ ˁʰʽ ʴˏˊ˖ ʰˉˈ ˍʽˌ ˋˎ˄ʷˉʶʽʶˌ ˍʹˌ ˉʰ˄ʵʹ˃ʾʰˌ ˋʶ ˈ˂ʶˌ ˍʽˌ ʶˁ˒ʱ˄ˋʶʽˌ ˍʹˌ 
ˁˇʽ˄˖˄ʽˁʺˌΣ ˇʽˁˇ˄ˇ˃ʽˁʺˌ ˁʰʽ ˉˊˇˋ˖ˉʽˁʺˌ ʸ˖ʺˌ ˍ˖˄ ˉˇ˂ʽˍ˗˄Φ ʍˋˍˈˋˇΣ ʹ ʰ˄ʰʸʺˍʹˋʹ 
ˍ˖˄ ʰʽˍʾ˖˄ ʷ˃ʶʽ˄ʶ ˁˎˊʾ˖ˌ ˃ʶˍʰ˅ˏ ˍ˖˄ ˃ʶ˂˗˄ ˃ʽʰˌ ˋˍʶ˄ʺˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ˁˇʽ˄ˈˍʹˍʰˌ 
ˁʰʽ ʵʶ˄ ʰˉʰˋ˔ˈ˂ʹˋʶ ˇˎˋʽʰˋˍʽˁʱ ˍʽˌ ˁˇʽ˄˖˄ʾʶˌΦ 

ʅʶ ʰˎˍʺ ˍʹ ʻʶ˃ʰˍʽˁʺ ʶ˄ˈˍʹˍʰ ˍˇˎ ʶˁˉʰʽʵʶˎˍʽˁˇˏ ˎ˂ʽˁˇˏ ζɮʶʽ˒ˇˊʾʰ ˁʰʽ 
COVID-мфη ʴʾ˄ʶˍʰʽ ˃ʽʰ ˉˊˇˋˉʱʻʶʽʰ ˄ʰ ʰ˄ʰʸʹˍʹʻˇˏ˄Σ ˄ʰ ʵʽʶˊʶˎ˄ʹʻˇˏ˄ ˁʰʽ ˄ʰ 
ʶˁˍʽ˃ʹʻˇˏ˄ ˍˈˋˇ ˇʽ ˋˎ˄ʷˉʶʽʶˌ ˈˋˇ ˁʰʽ ˇʽ ʰʽˍʾʶˌ ˍʹˌ ˉʰ˄ʵʹ˃ʾʰˌΦ ɱʽʰ ˍˇ˄ ˋˁˇˉˈ ʰˎˍˈ 
ʰ˄ʰʵʶʽˁ˄ˏˇ˄ˍʰʽ ˁʰʽ ˋˎʸʹˍˇˏ˄ˍʰʽ ʻʷ˃ʰˍʰ, ˈˉ˖ˌ ʹ ˉˇ˂ˏ˃ˇˊ˒ʹ ˁʰˍʰˋˍˊˇ˒ʺ ˍ˖˄ 
˒ˎˋʽˁ˗˄ ˇʽˁˇˋˎˋˍʹ˃ʱˍ˖˄Σ ʹ ʰˋˍˈ˔ʰˋˍʹ ˃ʶʾ˖ˋʹ ˍʹˌ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌΣ ʹ ˃ʰʸʽˁʺ 
ˉʰˊʰʴ˖ʴʺΣ ˇ ʱˁˊʰˍˇˌ ˁʰˍʰ˄ʰ˂˖ˍʽˋ˃ˈˌ ˁʰʽ ʹ ʰ˄ʶ˅ʷ˂ʶʴˁˍʹ ˊˏˉʰ˄ˋʹ ˍˇˎ 
ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌ ˉˇˎ ˇʵʹʴʶʾ ʰˁˈ˃ʰ ˁʰʽ ˋʶ ˁ˂ʽ˃ʰˍʽˁʷˌ ʰ˂˂ʰʴʷˌ όDǊǳōŜr, 2017̃ Vidal, 
нлнлύΦ ɮˎˍʱ ˍʰ ˒ʰʽ˄ˇ˃ʶ˄ʽˁʱ ʰˋˏ˄ʵʶˍʰ ʸʹˍʺ˃ʰˍʰ ʶˉʽʵʽ˗ˁʶˍʰʽ ˄ʰ ˋˎˋ˔ʶˍʽˋˍˇˏ˄Σ ˗ˋˍʶ 
˄ʰ ʵʽʰ˒ʰ˄ˇˏ˄ ˇʽ ˉˇ˂ˏˉ˂ˇˁʶˌ ˋ˔ʷˋʶʽˌ ˍ˖˄ ʷ˃ʲʽ˖˄ ˇˊʴʰ˄ʽˋ˃˗˄ ˃ʶ ˍʹ˄ ʰʲʽˇˍʽˁʺ ˒ˏˋʹ 
ˁʰʽ ˄ʰ ˋˎ˄ʶʽʵʹˍˇˉˇʽʹʻʶʾ ʹ ˎˉʶˊʲˇ˂ʽˁʺ ˉʾʶˋʹ ˉˇˎ ʰˋˁʶʾ ˇ ʱ˄ʻˊ˖ˉˇˌ ˋˍʰ ˒ˎˋʽˁʱ 
ˇʽˁˇˋˎˋˍʺ˃ʰˍʰΦ  



ʃʄɮɼʆɹɼɮ мнˇˎ ʅʇɿɳɲʄɹʁʇ ɳɿɳʊɳʆ   ʅʆʄʁɱɱʇɽʁ ʆʄɮʃɳɵɹ 
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ɳˊʴʰˋʾʰ ˁʰʽ ˇʽˁˇ˄ˇ˃ʾʰ 

ɼʰˍʱ ˍʹ˄ ˉʶˊʾˇʵˇ ˍʹˌ ˉʰ˄ʵʹ˃ʾʰˌ /h±L5-мф ˇ ˍˇ˃ʷʰˌ ˉˇˎ ʶˉʹˊʶʱˋˍʹˁʶ ʱ˃ʶˋʰ ˁʰʽ 
ˉˇ˂˂ʰˉ˂˗ˌ ʺˍʰ˄ ʹ ʶˊʴʰˋʾʰΣ ˁʰʻ˗ˌ ʹ ˁˎˁ˂ˇ˒ˇˊʾʰ ˍ˖˄ ˁʰˍʰ˄ʰ˂˖ˍ˗˄ ʰˉʰʴˇˊʶˏˍʹˁʶΣ 
ˍʰ ˁʰˍʰˋˍʺ˃ʰˍʰ ʷˁ˂ʶʽˋʰ˄Σ ˇʽ ʲʽˇ˃ʹ˔ʰ˄ʾʶˌ ˎˉˇ˂ʶʽˍˇˎˊʴˇˏˋʰ˄Σ ˍˇ ʶ˃ˉˈˊʽˇ 
ˉʶˊʽˇˊʾˋˍʹˁʶ ˁʰʽ ʹ ˇʽˁˇ˄ˇ˃ʾʰ ˉʰʴˁˇˋ˃ʾ˖ˌ ʶˉʹˊʶʱˋˍʹˁʶ όAdecco 2020̃ Eurofound 
нлнлύΦ ʁ ˉˇ˂ʾˍʹˌ ʲˊʷʻʹˁʶ ˁ˂ʶʽˋ˃ʷ˄ˇˌ ˋˍˇ ˋˉʾˍʽΣ ʰ˂˂ʱ ˍʰˎˍˈ˔ˊˇ˄ʰ ʶʾˍʶ ˎˉˇ˔ˊʶ˗ʻʹˁʶ 
ˋʶ ˍʹ˂ʶˊʴʰˋʾʰ ʶʾˍʶ ʲˊʷʻʹˁʶ ˋʶ ʰ˄ʰˋˍˇ˂ʺ ʶˊʴʰˋʾʰˌ ʺ ʲʴʺˁʶ ˋˍʹ˄ ʰ˄ʶˊʴʾʰΦ ʁʽ 
ˋˏʴ˔ˊˇ˄ʶˌ ˁˇʽ˄˖˄ʾʶˌ ʲˊʷʻʹˁʰ˄ ˉˇ˂˂ʷˌ ˒ˇˊʷˌ ˃ˉˊˇˋˍʱ ˋˍˇ ʵʾ˂ʹ˃˃ʰ ζʁʽˁˇ˄ˇ˃ʾʰ ʺ 
ʇʴʶʾʰΤ ʃˇʽˇˌ ˍˇ˃ʷʰˌ ˉˊʷˉʶʽ ˄ʰ ʷ˔ʶʽ ˉˊˇˍʶˊʰʽˈˍʹˍʰΤη ˃ʶ ʽˋ˔ˎˊʱ ʶˉʽ˔ʶʽˊʺ˃ʰˍʰ ˁʰʽ 
ʰˉˈ ˍʽˌ ʵˏˇ ˉ˂ʶˎˊʷˌΦ  

ɾʶ ʶ˒ʰ˂ˍʺˊʽˇ ˍˇ ʵʾ˂ʹ˃˃ʰ ʰˎˍˈΣ ʹ ʻʶ˃ʰˍʽˁʺ ʰˎˍʺ ʶ˄ˈˍʹˍʰ ˍˇˎ 
ʶˁˉʰʽʵʶˎˍʽˁˇˏ ˎ˂ʽˁˇˏ ˉˊˇˋ˒ʷˊʶʽ ʶˊʶʻʾˋ˃ʰˍʰ ˋˍˇˎˌκˋˍʽˌ ˃ʰʻʹˍʷˌκˍˊʽʶˌΣ ˗ˋˍʶ 
ʶ˄ʽˋ˔ˏˇ˄ˍʰˌ ˍʽˌ ʵʶ˅ʽˈˍʹˍʶˌ ˍʹˌ ˁˊʽˍʽˁʺˌ ˋˁʷ˕ʹˌΣ ˍʹˌ ʶˉʽˁˇʽ˄˖˄ʾʰˌΣ ˍʹˌ ˋˎ˄ʶˊʴʰˋʾʰˌ 
ˁʰʽ ˍʹˌ ʵʹ˃ʽˇˎˊʴʽˁˈˍʹˍʰˌ ˄ʰ ʶ˅ʶˍʱˋˇˎ˄ ˁʰʽ ˄ʰ ʵʽʰ˃ˇˊ˒˗ˋˇˎ˄ ˍʹ˄ ˉˊˇˋ˖ˉʽˁʺ ˍˇˎˌ 
ʴ˄˗˃ʹ ʴʽʰ ˍˇ ʸʺˍʹ˃ʰΦ ɾʶ ʰ˒ˇˊ˃ʺ ˍˇ ˁ˂ʶʾˋʽ˃ˇ ˍ˖˄ ˁʰˍʰˋˍʹ˃ʱˍ˖˄ ʶˋˍʾʰˋʹˌ ˇʽ 
˃ʰʻʹˍʷˌ ʶ˅ʹʴˇˏ˄ ˍʽˌ ʰ˂ˎˋʽʵ˖ˍʷˌ ʶˉʽˉˍ˗ˋʶʽˌ ˍʹˌ ˉʰ˄ʵʹ˃ʾʰˌ ˋˍˇ ˁˊʱˍˇˌΣ ˋˍʽˌ 
ʶˉʽ˔ʶʽˊʺˋʶʽˌ ˁʰʽ ˋˍˇˎˌ ʶˊʴʰʸˈ˃ʶ˄ˇˎˌ, ˁʰʻ˗ˌ ˁʰʽ ˍʽˌ ʰ˂˂ʹ˂ʶˉʽʵˊʱˋʶʽˌ ˉˇˎ 
ˎˉʱˊ˔ˇˎ˄ ˃ʶˍʰ˅ˏ ˍˇˎˌΦ ɳˉʾˋʹˌΣ ˃ʶ˂ʶˍˇˏ˄ ˁʰʽ ˁʰˍʰʴˊʱ˒ˇˎ˄ ˍʰ ʻʶˍʽˁʱ ˁʰʽ ˍʰ 
ʰˊ˄ʹˍʽˁʱ ˍʹˌ ˍʹ˂ʶˊʴʰˋʾʰˌ ˁʰʽ ˍʹˌ ˍʹ˂ʶˁˉʰʾʵʶˎˋʹˌ ʶ˄ʽˋ˔ˏˇ˄ˍʰˌ ʰˁˈ˃ʰ ˉʶˊʰʽˍʷˊ˖ 
ˍʹ˄ ˁˊʽˍʽˁʺ ˍˇˎˌ ʽˁʰ˄ˈˍʹˍʰΦ  

ʃʰˊʰˉ˂ʹˊˇ˒ˈˊʹˋʹ ˁʰʽ ʻʶ˖ˊʾʶˌ ˋˎ˄ˇ˃˖ˋʾʰˌ 

ɾʽʰ ˃ʱ˂˂ˇ˄ ʰˉˊˈˋ˃ʶ˄ʹ ˈ˕ʹ ˍʹˌ ˉʰ˄ʵʹ˃ʾʰˌ ʰˉˇʵʶʾ˔ʻʹˁʶ ʹ ˁʰ˔ˎˉˇ˕ʾʰ ʰˉʷ˄ʰ˄ˍʽ 
ˋˍʽˌ ʰ˄ʰˁˇʽ˄˗ˋʶʽˌ ˍ˖˄ ʶˉʽˋˍʹ˃ˈ˄˖˄ ˁʰʽ ʹ ʶˏˁˇ˂ʹ ˊˇˉʺ ˋˍʹ˄ ˉʰˊʰˉ˂ʹˊˇ˒ˈˊʹˋʹ 
ˁʰʽ ˋˍʹ ˋˎ˄˖˃ˇˋʽˇ˂ˇʴʽˁʺ ˋˁʷ˕ʹ ό¦ǎŎƛƴǎƪƛ Ŝǘ ŀƭΦ, нлнлύΦ ʁʽ ˕ʶˎʵʶʾˌ ʶʽʵʺˋʶʽˌ ˁʰʽ ʹ 
ˉʰˊʰˉ˂ʹˊˇ˒ˈˊʹˋʹ ʶʾ˄ʰʽ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ˔ʰ˂ˁʶˎ˃ʷ˄ʶˌ ʶˋˁʶ˃˃ʷ˄ʰ ˃ʶ ˋˁˇˉˈ ˍʹ˄ 
ˉʰˊʰˉ˂ʱ˄ʹˋʹ ʰ˄ʻˊ˗ˉ˖˄ όGemenis, нлнлύΦ ɶ ˋˎ˄˖˃ˇˋʽˇ˂ˇʴʽˁʺ ˋˁʷ˕ʹ ˖ˌ ʷ˄ʰ 
ʽʵʽʰʾˍʶˊˇ ˃ʷˋˇ ˉʰˊʰˉ˂ʹˊˇ˒ˈˊʹˋʹˌ ʰˁˇ˂ˇˎʻʶʾ ʷ˄ʰ ˋ˔ʺ˃ʰ ʴˊʰ˃˃ʽˁʺˌ ʰʽˍʽˈˍʹˍʰˌΣ 
ˉˊˇˋˉʰʻ˗˄ˍʰˌ ˄ʰ ʶ˅ʹʴʺˋʶʽ ˉˊʰʴ˃ʰˍʽˁʱ ʴʶʴˇ˄ˈˍʰ ˖ˌ ʰˉˇˍʷ˂ʶˋ˃ʰ ˍʹˌ ˁʰˁˈʲˇˎ˂ʹˌ 
ˉˊˈʻʶˋʹˌ ʶ˄ˈˌ ʰˍˈ˃ˇˎ ʺ ˃ʽʰˌ ˇ˃ʱʵʰˌ ˋˎ˃˒ʶˊˈ˄ˍ˖˄Φ ɼʰˍʱ ˋˎ˄ʷˉʶʽʰΣ ʵʶ ʵʽʰˁˊʾ˄ʶʽ 
ˋˏ˄ʻʶˍʰ ʵʾˁˍˎʰ ˋ˔ʷˋʶ˖˄ ˍˈˋˇ ˋʶ ʶˉʾˉʶʵˇ ʰʽˍʽ˗˄ ˁʰʽ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˈˋˇ ˁʰʽ ˋʶ 
ʶˉʾˉʶʵˇ ˋˍˊʰˍʹʴʽˁ˗˄ ʵʽʰ˔ʶʾˊʽˋʹˌ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ ˉʰ˄ʵʹ˃ʾʰ ό.ŀŘƛƻǳ, 2020). 

ʁ ʴʶ˄ʽˁˈˌ ˉˊˇˋʰ˄ʰˍˇ˂ʽˋ˃ˈˌ ˍʹˌ ʻʶ˃ʰˍʽˁʺˌ ʰˎˍʺˌ ʶ˄ˈˍʹˍʰˌ ˍˇˎ 
ʶˁˉʰʽʵʶˎˍʽˁˇˏ ˎ˂ʽˁˇˏ ζɮʶʽ˒ˇˊʾʰ ˁʰʽ /h±L5-мфη ʶʾ˄ʰʽ ˄ʰ ʶ˄ʽˋ˔ˏˋʶʽ ˍʹ˄ ˁˊʽˍʽˁʺ 
ˋˁʷ˕ʹ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ˁʰʽ ˄ʰ ʰ˄ʰʵʶʾ˅ʶʽ ˍʽˌ ˇ˂ʷʻˊʽʶˌ ˋˎ˄ʷˉʶʽʶˌ ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ 
ʷ˔ʶʽ ʹ ˉʰˊʰˉ˂ʹˊˇ˒ˈˊʹˋʹ ˁʰʽ ˇ ˋˎ˄˖˃ˇˋʽˇ˂ˇʴʽˁˈˌ ˂ˈʴˇˌ ˖ˌ ˉˊˇˌ ˍʹ˄ ˍʺˊʹˋʹ ˍ˖˄ 
˃ʷˍˊ˖˄ ʰˍˇ˃ʽˁʺˌ ˎʴʽʶʽ˄ʺˌΣ ˍʹ˄ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˍ˖˄ ˉˇ˂ʽˍʽˁ˗˄ ʵʽʰ˔ʶʾˊʽˋʹˌ ˍʹˌ 
ˉʰ˄ʵʹ˃ʾʰˌ ˁʰʻ˗ˌ ˁʰʽ ˍʹ˄ ʾʵʽʰ ˍʹ ʵʽʰˋ˒ʱ˂ʽˋʹ ʻʶ˃ʶ˂ʽ˖ʵ˗˄ ʵʽˁʰʽ˖˃ʱˍ˖˄Σ ˈˉ˖ˌ ˍˇ 
ʵʽˁʰʾ˖˃ʰ ˋˍʹ˄ ˎʴʶʾʰΣ ˋˍʹ˄ ʶ˂ʶˎʻʶˊʾʰ ʷˁ˒ˊʰˋʹˌ ˁʰʽ ˋˍʹ˄ ʶ˄ʹ˃ʷˊ˖ˋʹΦ 
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ɲʽʶʻ˄ʺˌ ˋˎ˄ʶˊʴʰˋʾʰ  

ɾʽʰ ˉʽˇ ˃ʰˁˊˇˋˁˇˉʽˁʺ ʻʶ˗ˊʹˋʹ ˍʹˌ ˉʰ˄ʵʹ˃ʾʰˌ ˉˊˇʲʱ˂˂ʶʽ ˍʹ˄ ʰ˄ʱʴˁʹ ʴʽʰ ʵʽʶʻ˄ʺ 
ˋˎ˄ʶˊʴʰˋʾʰ ˋʶ ʶˉʾˉʶʵˇ ʵʽʶʻ˄˗˄ ˇˊʴʰ˄ʽˋ˃˗˄Σ ˍʹ ʵʽʰ˔ʶʾˊʽˋʹ ˍʹˌ ˉʰ˄ʵʹ˃ʾʰˌ ˃ʶ 
ˈˊˇˎˌ ʃʰʴˁˈˋ˃ʽ˖˄ ɲʹ˃ˈˋʽ˖˄ ɮʴʰʻ˗˄ ˁʰʽ ˍˇ ʰʾˍʹ˃ʰ ʴʽʰ ʽˋˈˍʽ˃ʹ ˉˊˈˋʲʰˋʹ ˈ˂˖˄ 
ˍ˖˄ ˔˖ˊ˗˄ ˋʶ ʰˎˍʱ όBrown & Susskind, нлнлύΦ ɶ ʶˋˍʾʰˋʹ ˋˍʹ˄ ʰ˄ʱʵʶʽ˅ʹ ˍʹˌ 
ˉʰʴˁˈˋ˃ʽʰˌ ʵʽʱˋˍʰˋʹˌ ˍʹˌ ˉʰ˄ʵʹ˃ʾʰˌ ˉʰˊ˖ʻʶʾ ˍˇˎˌ ˃ʰʻʹˍʷˌ ˄ʰ ˁʰˍʰ˄ˇʺˋˇˎ˄ ˍʽˌ 
ˉˇ˂˂ʰˉ˂ʷˌ ˋ˔ʷˋʶʽˌ ʰ˂˂ʹ˂ʶ˅ʱˊˍʹˋʹˌ ʰ˄ʱ˃ʶˋʰ ˋˍˇˎˌ ʰ˄ʻˊ˗ˉˇˎˌΣ ˇʽ ˇˉˇʾʶˌ 
ʵʽʰˍʰˊʱˋˋˇ˄ˍʰʽ ˋˍˇ˄ ˁʰʽˊˈ ˍʹˌ ˉʰ˄ʵʹ˃ʾʰˌ ˉˊˇˁʰ˂˗˄ˍʰˌ ˉˇ˂˂ʷˌ ʶˉʽˉˍ˗ˋʶʽˌ ˃ʶˍʰ˅ˏ 
ʱ˂˂˖˄ ˋˍʽˌ ˃ʶˍʰˁʽ˄ʺˋʶʽˌ ˁʰʽ ˋˍˇ˄ ˍˇˎˊʽˋ˃ˈ ˉʰʴˁˇˋ˃ʾ˖ˌΦ ʁʽ ˉˊˇːˉʱˊ˔ˇˎˋʶˌ 
ʰ˄ʽˋˈˍʹˍʶˌ ʵʽʶˎˊˏ˄ˇ˄ˍʰʽΣ ˇʽ ˉˊˇˍʶˊʰʽˈˍʹˍʶˌ ˁʱʻʶ ˔˗ˊʰˌ ʶ˄ʵʷ˔ʶˍʰʽ ˄ʰ ʵʽʰ˒ʷˊˇˎ˄Σ 
ˇʽ ˉ˂ˇˏˋʽʶˌ ˔˗ˊʶˌ ˁʰˍʷ˔ˇˎ˄ ˉʶˊʽˋˋˈˍʶˊʰ ˃ʷˋʰ ˁʰʽ ʵˎ˄ʰˍˈˍʹˍʶˌΣ ʰ˂˂ʱ ˍʶ˂ʽˁʱ ˍˇ 
ʸʺˍʹ˃ʰ ˉʰˊʰ˃ʷ˄ʶʽ ˉʰʴˁˈˋ˃ʽˇ ˁʰʽ ˔˖ˊʾˌ ˉ˂ʺˊʹ ˁʰʽ ʽˋˈˍʽ˃ʹ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˇʽ 
ˉʰ˄ʵʹ˃ʾʶˌ ʶˉʰ˄ʷˊ˔ˇ˄ˍʰʽΦ  

ʆʽ ˇˊʾʸʶˍʰʽ ˖ˌ ˉʰ˄ʵʹ˃ʾʰΣ ʰˉˈ ˉˈˍʶ ˎˉʱˊ˔ˇˎ˄ ʽˋˍˇˊʽˁʱ ˋˍˇʽ˔ʶʾʰ ʴʽʰ ˍʹ˄ 
ʶ˃˒ʱ˄ʽˋʹ ˉʰ˄ʵʹ˃ʽ˗˄Σ ˉˇʽʰ ʶʾ˄ʰʽ ˍʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˉˇˎ ʵʾ˄ˇˎ˄ ˉʰʴˁˈˋ˃ʽˇ 
˔ʰˊʰˁˍʺˊʰ ˋˍˇ ˒ʰʽ˄ˈ˃ʶ˄ˇΣ ˉˇʽʰ ʶʾ˄ʰʽ ˍʰ ʃʰʴˁˈˋ˃ʽʰ ɲʹ˃ˈˋʽʰ ɮʴʰʻʱΣ ˉˇʽˇˌ ʶʾ˄ʰʽ ˇ 
ʃʰʴˁˈˋ˃ʽˇˌ ʁˊʴʰ˄ʽˋ˃ˈˌ ʇʴʶʾʰˌΣ ˉˇʽˇˌ ʶʾ˄ʰʽ ˇ ʁɶɳ ˁʰʽ ˉˇʽˇˌ ˇ ˊˈ˂ˇˌ ʰˎˍ˗˄ ˍ˖˄ 
ˇ́ ʴʰ˄ʽˋ˃˗˄ ʶʾ˄ʰʽ ˃ʶˊʽˁʱ ʰˉˈ ˍʰ ʶˊ˖ˍʺ˃ʰˍʰ ˋˍʰ ˇˉˇʾʰ ʶ˃ˉ˂ʷˁˇ˄ˍʰʽ ˇʽ ˃ʰʻʹˍʷˌ ˋʶ 
ʰˎˍʺ ˍʹ ʻʶ˃ʰˍʽˁʺ ʶ˄ˈˍʹˍʰ ˍˇˎ ˎ˂ʽˁˇˏ ζɮʶʽ˒ˇˊʾʰ ˁʰʽ /h±L5-мфηΦ ɶ ʰ˄ʱʵʶʽ˅ʹ ˍʹˌ 
ʰ˄ʱʴˁʹˌ ʴʽʰ ˉʰʴˁˈˋ˃ʽʰ ˋˎ˄ʶˊʴʰˋʾʰ ˃ʶ ˈˊˇˎˌ ˁˇʽ˄˖˄ʽˁʺˌ ʰ˂˂ʹ˂ʶʴʴˏʹˌ ˁʰʽ 
ˎˉʷˊʲʰˋʹˌ ˍ˖˄ ˇʽˁˇ˄ˇ˃ʽˁ˗˄ ʰ˄ʽˋˇˍʺˍ˖˄ ʰ˄ʱ˃ʶˋʰ ˋˍʽˌ ˔˗ˊʶˌ ʰˉˇˍʶ˂ʶʾ ˋʰ˒ʺ 
ʵʽʵʰˁˍʽˁˈ ˋˍˈ˔ˇ ˍʹˌ ʶ˄ˈˍʹˍʰˌΦ 

ʁʽ мт {5Dǎ ˍʹˌ !ƎŜƴŘŀ нлол  

ʅˍʹ˄ ˍʶ˂ʶˎˍʰʾʰ ʶ˄ˈˍʹˍʰ ˇ˂ˇˁ˂ʹˊ˗˄ʶˍʰʽ ʹ ʻʶ˗ˊʹˋʹ ˍʹˌ ˉʰ˄ʵʹ˃ʾʰˌ ˖ˌ ʸʺˍʹ˃ʰ ˍʹˌ 
ʵʽʶʻ˄ˇˏˌ ˁˇʽ˄ˈˍʹˍʰˌ ˁʰʽ ʵʽʰˋˎ˄ʵʷʶˍʰʽ ˃ʶ ˍˇˎˌ мт {5DǎΣ ˈˉ˖ˌ ʰˎˍˇʾ ˇˊʾˋˍʹˁʰ˄ ʰˉˈ 
ˍˇ˄ ʁɶɳ ˍˇ нлмр ˋˍˇ ˉ˂ʰʾˋʽˇ ˍʹˌ !ƎŜƴŘŀ нлолΦ ɮˎˍʺ ʹ ˉˊˇˋʷʴʴʽˋʹ ˋʺ˃ʶˊʰ ʰˉˇˍʶ˂ʶʾ 
ˁˏˊʽˇ ˊʶˏ˃ʰ ˋˁʷ˕ʹˌ ˉʰʴˁˇˋ˃ʾ˖ˌ ˁʰʽ ˇˎˋʽʰˋˍʽˁʱ ʻʷˍʶʽ ˍʹ˄ ɳˁˉʰʾʵʶˎˋʹ ʴʽʰ ˍʹ˄ 
ɮʶʽ˒ˇˊʾʰ ˖ˌ ˉʰʴˁˈˋ˃ʽʰ ˉˊˇˍʶˊʰʽˈˍʹˍʰ όBowen et al., нлмтύΦ ʁʽ мт {5Dǎ ʰˉˇˍʶ˂ˇˏ˄ 
ˉʰʴˁˈˋ˃ʽˇ ˋˍˈ˔ˇ ˁʰʽ ˈˊʰ˃ʰ ˍˈˋˇ ʴʽʰ ˍʹ˄ ˉˊˇˋˍʰˋʾʰ ˍˇˎ ˒ˎˋʽˁˇˏ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌ 
ˈˋˇ ˁʰʽ ʴʽʰ ˍʹ ˃ʶʾ˖ˋʹ ˍ˖˄ ˁˇʽ˄˖˄ʽˁ˗˄ ʰ˄ʽˋˇˍʺˍ˖˄ ˋˍˇ˄ ˉ˂ʰ˄ʺˍʹΦ ʍˌ ʶˁˉʰʽʵʶˎˍʽˁˇʾ 
ˍˇˎˌ ʰ˅ʽˇˉˇʽˇˏ˃ʶ ˖ˌ ʶˁˉʰʽʵʶˎˍʽˁˈ ʶˊʴʰ˂ʶʾˇ ʴʽʰ ˄ʰ ʰ˄ʰʵʶʾ˅ˇˎ˃ʶ ˍʹ˄ 
ʰ˂˂ʹ˂ʶ˅ʱˊˍʹˋʹ ˍ˖˄ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁ˗˄Σ ˇʽˁˇ˄ˇ˃ʽˁ˗˄Σ ˁˇʽ˄˖˄ʽˁ˗˄ ˁʰʽ ˍʶ˂ʽˁʱ 
ˉˇ˂ʽˍʽˁ˗˄ ʵʽʰˋˍʱˋʶ˖˄ ˁʱʻʶ ˉʰʴˁˈˋ˃ʽˇˎ ˉˊˇʲ˂ʺ˃ʰˍˇˌΦ  

ʁʽ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ˃ʰʻʰʾ˄ˇˎ˄ ˍˇˎˌ мт {5DǎΣ ʵʽʰʲ˂ʷˉˇˎ˄ ˍʽˌ ˃ʶˍʰ˅ˏ ˍˇˎˌ 
ˋˎˋ˔ʶˍʾˋʶʽˌΣ ʰʽˍʽˇ˂ˇʴˇˏ˄ ˍʹ˄ ʰ˂˂ʹ˂ʶ˅ʱˊˍʹˋʺ ˍˇˎˌΣ ˍˇˎˌ  ˋˎˋ˔ʶˍʾʸˇˎ˄ ˃ʶ ˍʽˌ ʰʽˍʾʶˌ 
ˁʰʽ ˍʽˌ ˋˎ˄ʷˉʶʽʶˌ ˍʹˌ ˉʰ˄ʵʹ˃ʾʰˌΣ ʰ˄ʰʵʶʽˁ˄ˏˇˎ˄ ˈˍʽ ˇʽ ˋˎ˄ʷˉʶʽʶˌ ʵʶ˄ ʶʾ˄ʰʽ 
˃ˇ˄ˇˋʺ˃ʰ˄ˍʶˌ ˁʰʽ ʵʽʰˁˊʾ˄ˇˎ˄ ʰʾˍʽʰΣ ˋˎ˄ʷˉʶʽʶˌ ˁʰʽ ˃ʷˍˊʰ ʴʽʰ ˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʺ ˍʹˌΦ 
ʆʶ˂ʽˁʱΣ ˉʶˊʽʴˊʱ˒ˇˎ˄ ˍʹ˄ ˉʰ˄ʵʹ˃ʾʰ ˃ʶ ˈˊˇˎˌ ˋˎˋˍʹ˃ʽˁʺˌ ˉˊˇˋʷʴʴʽˋʹˌΣ ʹ ˇˉˇʾʰ 
ʰˉˇʵʶʽˁ˄ˏʶˍʰʽ ʷˍˋʽ ʷ˄ʰ ʽʵʰ˄ʽˁˈ ʶˊʴʰ˂ʶʾˇ ʴʽʰ ˍʹ ˋˎˋ˔ʷˍʽˋʹ ˒ˎˋʽˁ˗˄Σ ˁˇʽ˄˖˄ʽˁ˗˄Σ 
ˍʶ˔˄ˇ˂ˇʴʽˁ˗˄Σ ʹʻʽˁ˗˄ ˁʰʽ ʱ˂˂˖˄ ˉʰˊʰ˃ʷˍˊ˖˄ ˋˍʹ ˃ʶ˂ʷˍʹ ˍ˖˄ ˉʰʴˁˈˋ˃ʽ˖˄ 
ˉˊˇʲ˂ʹ˃ʱˍ˖˄Φ  
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ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ  

ʅˍˇ ˋˍˊˇʴʴˎ˂ˈ ˍˊʰˉʷʸʽ ʶˉʽʵʽ˗ˁˇˎ˃ʶ ˍʹ˄ ʰ˄ʱʵʶʽ˅ʹ ˍʹˌ ˋˎ˄ʷˊʴʶʽʰˌ ˈ˂˖˄ ˍ˖˄ 
ʶˉʽˋˍʹ˃˗˄Σ ˒ˎˋʽˁ˗˄ ˁʰʽ ˁˇʽ˄˖˄ʽˁ˗˄Σ ˋˍʹ ˃ʶ˂ʷˍʹ ˋʹ˃ʰ˄ˍʽˁ˗˄ ˉʰʴˁˈˋ˃ʽ˖˄ 
ˉˊˇʲ˂ʹ˃ʱˍ˖˄Σ ˈˉ˖ˌ ʴʽʰ ˉʰˊʱʵʶʽʴ˃ʰ ʹ ˁ˂ʽ˃ʰˍʽˁʺ ʰ˂˂ʰʴʺ ʺ ʹ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˃ʽʰˌ 
ˉʰ˄ʵʹ˃ʾʰˌΦ ɾʶ ʰ˒ˇˊ˃ʺ ˍʹ˄ ˉʰ˄ʵʹ˃ʾʰ /h±L5-мф ʰ˄ʰʸʹˍˇˏ˄ˍʰʽ ˁʰʽ ʰ˄ʰʵˏˇ˄ˍʰʽ ˇʽ 
ˉˇ˂ˏˉ˂ˇˁʶˌ ˋ˔ʷˋʶʽˌ ˍ˖˄ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁ˗˄Σ ˁˇʽ˄˖˄ʽˁ˗˄Σ ˇʽˁˇ˄ˇ˃ʽˁ˗˄ ˁʰʽ ʱ˂˂˖˄ 
ˉʰˊʰʴˈ˄ˍ˖˄Σ ˉˇˎ ʶ˃ˉ˂ʷˁˇ˄ˍʰʽ ˋˍʹ˄ ˇˊʻʺ ˉʶˊʽʴˊʰ˒ʺ ˁʱʻʶ ʸʹˍʺ˃ʰˍˇˌ ˋˍˇ˄ ˉ˂ʰ˄ʺˍʹΦ  

ɶ ɻʽʶˉʽˋˍʹ˃ˇ˄ʽˁˈˍʹˍʰ ʻʶ˖ˊʶʾˍʰʽ ʰˉʰˊʰʾˍʹˍʹ ˉˊˇːˉˈʻʶˋʹ ʴʽʰ ˃ʽʰ ˍʷˍˇʽʰ 
ˉˊˇˋʷʴʴʽˋʹΣ ˁʰʻ˗ˌ ʵʽʰ˂ˏʶʽ ˍʰ ˋˍʶʴʰ˄ʱ ˃ʶˍʰ˅ˏ ˍ˖˄ ʶˉʽˋˍʹ˃˗˄ ˁʰʽ ˋˎ˄ʶ˄˗˄ʶʽ 
ʵˎ˄ʱ˃ʶʽˌ ʴʽʰ ˍˇ ˁˇʽ˄ˈ ˁʰ˂ˈ ˋˎ˔˄ʱ ʰˉʷ˄ʰ˄ˍʽ ˋˍʹ˄ ˉʰˊʰˉ˂ʹˊˇ˒ˈˊʹˋʹ ˁʰʽ ˍʽˌ ʻʶ˖ˊʾʶˌ 
ˋˎ˄˖˃ˇˋʾʰˌΦ ɶ ʵʽʶˉʽˋˍʹ˃ˇ˄ʽˁˈˍʹˍʰ ʵʶ˄ ˃ʶʽ˗˄ʶʽ ˁʰʻˈ˂ˇˎ ˍʹ˄ ʰ˅ʾʰ ˍ˖˄ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ʵʶʵˇ˃ʷ˄˖˄Σ ʰ˄ˍʾʻʶˍʰ ʶ˒ˇʵʽʱʸʶʽ ˃ʶ ˃ʶˍˊʺˋʽ˃ʰ ˋˍˇʽ˔ʶʾʰ ˍʹ˄ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ˁˇʽ˄ˈˍʹˍʰΣ ˋˎ˃ʲʱ˂˂ʶʽ ˋˍʹ˄ ʰ˅ʽˈˉʽˋˍʹ ʶ˄ʹ˃ʷˊ˖ˋʹ ˍˇˎ ˁˇʽ˄ˇˏ ˁʰʽ 
ʲˇʹʻʱ ˄ʰ ˂ʹ˒ʻˇˏ˄ ˇʽ ˇˊʻʷˌ ˉˇ˂ʽˍʽˁʷˌ ʰˉˇ˒ʱˋʶʽˌΦ ʆʷ˂ˇˌΣ ʹ ˉʰ˄ʵʹ˃ʾʰ /OVID-19 
ʰ˅ʽˇˉˇʽʶʾˍʰʽ ˖ˌ ˉʰˊʱʵʶʽʴ˃ʰ ʴʽʰ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˍʹˌ ˁˊʽˍʽˁʺˌ ˋˁʷ˕ʹˌ ˍ˖˄ 
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ɼˎˊʽʰˁʺ нм ɿˇʶ˃ʲˊʾˇˎ нлнм 

9:30 ς 11:00 

ʃˊˇ˒ˇˊʽˁʷˌ ɮ˄ʰˁˇʽ˄˗ˋʶʽˌ 

 

ʃɮʄɮɽɽɶɽɳʅ ʅʇɿɳɲʄɹɳʅ - ɸɳɾɮʆɹɼɳʅ ɳɿʁʆɶʆɳʅ 

ɮɿɮɽʁɱɹɳʅΣ ɾʁɿʆɳɽɮ ɼɮɹ ɾʁɿʆɳɽʁʃʁɹɶʅɶ 

ɮʆʇʃɶ ɳɼʃɮɹɲɳʇʅɶ ʅʆɹʅ ʊɳ ɼɮɹ ʆɶɿ ʆɳʋɿʁɽʁɱɹɮ 

ɲɹɲɮʅɼɮɽɹɮ ɼɮɹ ɾɮɸɶʅɶ ʅʆɹʅ ʊʇʅɹɼɳʅ ɳʃɹʅʆɶɾɳʅ 

ɲɹɲɮʅɼɮɽɹɮ ʆʍɿ ʊɳ ɱɹɮ ʆɶɿ ɼʁɹɿʍɿɹɼɶ ϧ 
ʃɳʄɹɰɮɽɽʁɿʆɹɼɶ ɲɹɼɮɹʁʅʇɿɶ 

ɳʀ ɮʃʁʅʆɮʅɳʍʅ ɳɼʃɮɹɲɳʇʅɶ ʅʆɹʅ ʊʇʅɹɼɳʅ ɳʃɹʅʆɶɾɳʅ 

ɳɼʃɮɹɲɳʇʅɶ ɼɮɹ ɳʃɹɾʁʄʊʍʅɶ ɳɼʃɮɹɲɳʇʆɹɼʍɿ 

ɳɼʃɮɹɲɳʇʅɶ {¢9a ɼɮɹ ʊʇʅɹɼɳʅ ɳʃɹʅʆɶɾɳʅ 

ɳʊɮʄɾʁɱɳʅ ʆʃɳ ʅʆɶ ɲɹɲɮʅɼɮɽɹɮ ʆʍɿ ʊɳ ɼɮɹ ʆɶʅ 
ʆɳʋɿʁɽʁɱɹɮʅ 

ʃɳɹʄɮɾɮʆɹɼɶ ɲɹɲɮʅɼɮɽɹɮ 

ʃɳʄɹɰɮɽɽʁɿʆɹɼɳʅ ɳɼʃɮɹɲɳʇʆɹɼɳʅ ʃʄʁʅɳɱɱɹʅɳɹʅ 
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ɮ˄ʱˉˍˎ˅ʹ ˕ʹ˒ʽʰˁ˗˄ ˉʶˊʽʲʰ˂˂ˈ˄ˍ˖˄ ˃ʱʻʹˋʹˌ ʴʽʰ ˍʹ˄ 
ʶˁˉʰʾʵʶˎˋʹ ˃ʰʻʹˍ˗˄ ˋˍʽˌ ʊˎˋʽˁʷˌ ɳˉʽˋˍʺ˃ʶˌ ˁʰʽ ˍʹ˄ 
ʆʶ˔˄ˇ˂ˇʴʾʰ ˋʶ ˔˗ˊˇˎˌ ˃ʹ ˍˎˉʽˁʺˌ ˃ʱʻʹˋʹˌ 

ɾʰˊʾʰ ɼʶ˄ʵˊʽˋˍʱˁʹΣ ɲʹ˃ʺˍˊʹˌ ʅˍʰˏˊˇˎ 

ʃʰʽʵʰʴ˖ʴʽˁˈ ʆ˃ʺ˃ʰ ɲʹ˃ˇˍʽˁʺˌ ɳˁˉʰʾʵʶˎˋʹˌΣ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɼˊʺˍʹˌ 

ʃʶˊʾ˂ʹ˕ʹ 

ʃʰˊˈ˂ʹ ˍʹ˄ ʰ˄ʰʴ˄˖ˊʽˋ˃ʷ˄ʹ ʶˁˉʰʽʵʶˎˍʽˁʺ ʰ˅ʾʰ ˍ˖˄ ʵʽʰ ʸ˗ˋʹˌ ʶˉʽˋˁʷ˕ʶ˖˄ ˋʶ ˔˗ˊˇˎˌ ˃ʹ 
ˍˎˉʽˁʺˌ ˃ʱʻʹˋʹˌ όˉΦ˔Φ ɼʷ˄ˍˊʰ ɳˉʽˋˍʺ˃ʹˌύ ˎˉʱˊ˔ˇˎ˄ ʵʽʱ˒ˇˊˇʽ ˉʰˊʱʴˇ˄ˍʶˌ ˉˇˎ ʰˉʰʽˍˇˏ˄ 
ˍʹ˄ ˕ʹ˒ʽˇˉˇʾʹˋʹ ˍʷˍˇʽ˖˄ ˔˗ˊ˖˄Φ ʅˍʹ˄ ˉʰˊˇˏˋʰ ʶˊʴʰˋʾʰ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ʹ ˕ʹ˒ʽˇˉˇʾʹˋʹ 
ˍˇˎ ɼʷ˄ˍˊˇˎ ɳˉʽˋˍʺ˃ʹˌ ˁʰʽ ʆʶ˔˄ˇ˂ˇʴʾʰˌ ά{ŎƛŜƴŎŜ ƛƴ ǘƘŜ /ƛǘȅέ ˉˇˎ ʲˊʾˋˁʶˍʰʽ ˋˍʹ˄ ʃʰ˂ʽʱ 
ʃˈ˂ʹ ˍˇˎ ʄʶʻˏ˃˄ˇˎ ˁʰʻ˗ˌ ˁʰʽ ˇʽ ʰˉˈ˕ʶʽˌ ʶ˄˄ʷʰ ˃ʶ˂˂ˇ˄ˍʽˁ˗˄ ʶˁˉʰʽʵʶˎˍʽˁ˗˄Σ ˉˇˎ 
ˁʰˍʰʴˊʱ˒ʹˁʰ˄ ˃ʷˋ˖ ˋˎ˄ʶ˄ˍʶˏ˅ʶ˖˄Σ ʴʽʰ ˍʹ˄ ʶ˄ ʵˎ˄ʱ˃ʶʽ ˔ˊʺˋʹ ʰˎˍˇˏ ˍˇˎ ˎ˂ʽˁˇˏ ˋʶ 
˃ʰʻʹˍʷˌΦ ʃˊ˗ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʵʶʾ˔˄ˇˎ˄ ˈˍʽ ˇʽ ˃ʶ˂˂ˇ˄ˍʽˁˇʾ ʶˁˉʰʽʵʶˎˍʽˁˇʾ ʰ˄ʰʴ˄˖ˊʾʸˇˎ˄ 
ˋˍˇ ˕ʹ˒ʽʰˁˈ ˎ˂ʽˁˈ ʲʰˋʽˁʷˌ ʰˊ˔ʷˌ ˃ʽʰˌ ʶˉʾˋˁʶ˕ʹˌ ˋʶ ʷ˄ʰ ɼʷ˄ˍˊˇ ɳˉʽˋˍʺ˃ʹˌΣ ʽˁʰ˄ʷˌ ʴʽʰ ˄ʰ 
ʶ˅ˇʽˁʶʽ˖ʻˇˏ˄ ˇʽ ˃h ʻʹˍʷˌ ˋʶ ʸʹˍʺ˃ʰˍʰ ʶˉʽˋˍʺ˃ʹˌ ˁʰʽ ˍʶ˔˄ˇ˂ˇʴʾʰˌ ˋʶ ˃ʽʰ ʶʽˁˇ˄ʽˁʺ 
ˉʶˊʽʺʴʹˋʹΦ 

ɽʷ˅ʶʽˌ ˁ˂ʶʽʵʽʱΥ ˃ʹ ˍˎˉʽˁʺ ˃ʱʻʹˋʹΣ ɼʷ˄ˍˊˇ ɳˉʽˋˍʺ˃ʹˌ ˁʰʽ ʆʶ˔˄ˇ˂ˇʴʾʰˌ όɼɳʆύΣ ˕ʹ˒ʽˇˉˇʾʹˋʹΣ 
ʶˁʻʷ˃ʰˍʰΣ ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹ 

Development of digital learning environments for the 
education of students in Science and Technology in non-
formal learning environments 

Maria Kendristaki, Dimitris Stavrou 

Department of Primary Education, University of Crete 

Abstract 

Despite the recognized educational value of face-to-face visits to non-formal learning sites 
(e.g. Science Centers) there are several factors that require the digitalization of such sites. 
This paper presents the digitalization of the Science and Technology Center "Science in the 
City" located in the Old Town of Rethymnon as well as the views of nine future teachers, 
recorded through interviews, for the potential use of this material to students. Preliminary 
results show that future educators recognize in digital material the basic characteristics of a 
visit to a Science Center, capable of familiarizing students with science and technology issues 
in a virtual tour. 

Keywords: non-formal learning, Science and Technology Center, digitalization, exhibits, 
interaction 
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ɳʽˋʰʴ˖ʴʺ 

ʁʽ ˋˏʴ˔ˊˇ˄ʶˌ ʶ˅ʶ˂ʾ˅ʶʽˌ ˋˍʹ˄ ʶˉʽˋˍʺ˃ʹ ˁʰʽ ˍʹ˄ ˍʶ˔˄ˇ˂ˇʴʾʰ ˁʰʻʽˋˍˇˏ˄ ʶˉʽˍʰˁˍʽˁʺ ˍʹ˄ 
ʰ˄ʱʴˁʹ ʴʽʰ ˋˎ˄ʶˊʴʰˋʾʰ ˍˎˉʽˁʺˌ ˁʰʽ ˃ʹ ˍˎˉʽˁʺˌ ʶˁˉʰʾʵʶˎˋʹˌΣ ˁʰʻ˗ˌ ˋʹ˃ʰ˄ˍʽˁˈ 
˃ʷˊˇˌ ˍ˖˄ ˄ʷ˖˄ ʶˉʽˍʶˎʴ˃ʱˍ˖˄ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˋʶ ˔˗ˊˇˎˌ ˃ʹ ˍˎˉʽˁʺˌ ˃ʱʻʹˋʹˌΣ ˈˉ˖ˌ 
ɾˇˎˋʶʾʰ ˁʰʽ ɼʷ˄ˍˊʰ ɳˉʽˋˍʹ˃˗˄ ό!ǾǊŀŀƳƛŘƻǳ, 2015̃ Eshach, нллтύΦ ʁʽ ʶˉʽˋˁʷ˕ʶʽˌ 
˃ʰʻʹˍ˗˄ ˋʶ ˔˗ˊˇˎˌ ˃ʹ ˍˎˉʽˁʺˌ ˃ʱʻʹˋʹˌ ˃ˉˇˊˇˏ˄ ʶˉˇ˃ʷ˄˖ˌΣ ʶˁˍˈˌ ˍˇˎ 
ζʵʽʰˋˁʶʵʰˋˍʽˁˇˏη ˔ʰˊʰˁˍʺˊʰ ˍʹˌ ʶˉʾˋˁʶ˕ʹˌΣ ˄ʰ ˋˎ˃ʲʱ˂˂ˇˎ˄ ˁʰʽ ˋˍʹ˄ ˉʰˊˇ˔ʺ 
ʴ˄˗ˋʶ˖˄ ˉˇˎ ʰ˒ˇˊˇˏ˄ ʻʷ˃ʰˍʰ ˍʹˌ ˋˏʴ˔ˊˇ˄ʹˌ ʷˊʶˎ˄ʰˌ ό9ǎƘŀŎƘ, 2007̃ Orion & 
Hofstein, мффпύ ˁʰʽ ˄ʰ ˋˎ˃ʲʱ˂˂ˇˎ˄  ˋˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˃ʽʰˌ ʻʶˍʽˁʺˌ ˋˍʱˋʹˌ ʰˉʷ˄ʰ˄ˍʽ 
ˋˍʹ˄ ʶˉʽˋˍʺ˃ʹ ʵʾ˄ˇ˄ˍʰˌ ˁʾ˄ʹˍˊʰ ˋˍˇˎˌ ˃ʰʻʹˍʷˌ ʴʽʰ ˉʶˊʰʽˍʷˊ˖ ʶ˄ʰˋ˔ˈ˂ʹˋʹ ˃ʶ ˍʽˌ 
ʊˎˋʽˁʷˌ ɳˉʽˋˍʺ˃ʶˌ ό5Ŝ²ƛǘǘ ϧ {ǘƻǊƪǎŘƛŜŎƪΣΣ нллу˜ Stocklmayer & Gilbert 2002).  

ʂˉ˖ˌ ʶʾ˄ʰʽ ʴ˄˖ˋˍˈ ˃ʷˋʰ ʰˉˈ ʷˊʶˎ˄ʶˌ ˉˇˎ ʷ˔ˇˎ˄ ˉˊʰʴ˃ʰˍˇˉˇʽʹʻʶʾ, ˇʽ ˔˗ˊˇʽ 
˃ʹ ˍˎˉʽˁʺˌ ˃ʱʻʹˋʹˌ, ˈˉ˖ˌ ˍʰ ˁʷ˄ˍˊʰ ʶˉʽˋˍʺ˃ʹˌ ˁʰʽ ˍʶ˔˄ˇ˂ˇʴʾʰˌ, ʷ˔ˇˎ˄ ʻʶˍʽˁˈ 
ʰ˄ˍʾˁˍˎˉˇ ˍˈˋˇ ˋʶ ˋˎ˄ʰʽˋʻʹ˃ʰˍʽˁˈ ˈˋˇ ˁʰʽ ˋʶ ʷ˄ʰ ʶ˄ ʵˎ˄ʱ˃ʶʽ ʴ˄˖ˋˍʽˁˈ ʶˉʾˉʶʵˇΦ 
ʃʽˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˈˋˇ˄ ʰ˒ˇˊʱ ˍʰ ˋˎ˄ʰʽˋʻʹ˃ʰˍʽˁʱ ˇ˒ʷ˂ʹ ˇʽ ˔˗ˊˇʽ ˃ʹ ˍˎˉʽˁʺˌ 
˃ɦ ʻʹˋʹˌ ˉˊˇˋ˒ʷˊˇˎ˄ ʰˎ˅ʹ˃ʷ˄ˇ ˁʾ˄ʹˍˊˇΣ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˁʰʽ ˉˊˇˁʰ˂ˇˏ˄ ˍʹ˄ 
ˉʶˊʽʷˊʴʶʽʰ ˍˇˎ ʰˍˈ˃ˇˎ ˃ʶ ʰˉˇˍʷ˂ʶˋ˃ʰ ʶˁʶʾ˄ˇ ˄ʰ ʰˉˇˁˍʱ ˃ʽʰ ʲʶ˂ˍʽ˖˃ʷ˄ʹ ˋˍʱˋʹ 
ʰˉʷ˄ʰ˄ˍʽ ˋˍʽˌ ʊˎˋʽˁʷˌ ɳˉʽˋˍʺ˃ʶˌΦ ʂˋˇ˄ ʰ˒ˇˊʱ ˍʰ ʴ˄˖ˋˍʽˁʱ ˇ˒ʷ˂ʹ, ˂ˈʴ˖ ˍʹˌ 
ʲˊʰ˔ˎˉˊˈʻʶˋ˃ʹˌ ˒ˏˋʹˌ ˉˇˎ ʷ˔ˇˎ˄ ʰˎˍˇˏ ˍˇˎ ʶʾʵˇˎˌ ˇʽ ʶˉʽˋˁʷ˕ʶʽˌ, ʵʶ˄ ʶʾ˄ʰʽ ˉˇ˂ˏ 
˃ʶʴʱ˂ʰΦ ʊˎˋʽˁʱΣ ˍʰ ʴ˄˖ˋˍʽˁʱ ˇ˒ʷ˂ʹ ˃ˉˇˊˇˏ˄ ˄ʰ ˃ʶʴʽˋˍˇˉˇʽʹʻˇˏ˄ ˈˍʰ˄ ʹ ʶˉʾˋˁʶ˕ʹ 
ʵʶ˄ ʰˉˇˍʶ˂ʶʾ ʰˉ˂˗ˌ ˃ʽʰ ʶˁʵˊˇ˃ʺ, ʰ˂˂ʱ ˇ ʶˁˉʰʽʵʶˎˍʽˁˈˌ ʷ˔ʶʽ ˒ˊˇ˄ˍʾˋʶʽ ˄ʰ ʶ˄ˍʱ˅ʶʽ 
ʰˎˍʺ ˍʹ ˋ˔ˇ˂ʽˁʺ ʶˁʵˊˇ˃ʺ - ʶˉʾˋˁʶ˕ʹ ˋʶ ʷ˄ʰ ˉ˂ʰʾˋʽˇ ό5Ŝ²ƛǘǘ ϧ {ǘƻǊƪǎŘieck, 2008̃  
Stocklmayer & Gilbert, 2002).  

ʂ˃˖ˌΣ ˁʱˉˇʽʶˌ ˒ˇˊʷˌ ʹ ʶˉʾˋˁʶ˕ʹ ˋʶ ʰˎˍˇˏˌ ˍˇˎˌ ˔˗ˊˇˎˌ ʵʶ˄ ʰˉˇˍʶ˂ʶʾ ˃ʽʰ 
ʶˏˁˇ˂ʹ ʵʽʰʵʽˁʰˋʾʰΦ ʆʰ ʶ˃ˉˈʵʽʰ ˃ˉˇˊʶʾ ˄ʰ ʶʾ˄ʰʽ ʰˊˁʶˍʱ ˁʰʽ ʹ ˉˊˈˋʲʰˋʹ ˋˍʽˌ 
ʶʴˁʰˍʰˋˍʱˋʶʽˌ ʶ˄ˈˌ ˁʷ˄ˍˊˇˎ ʶˉʽˋˍʺ˃ʹˌ ˁʰʽ ˍʶ˔˄ˇ˂ˇʴʾʰˌ ˄ʰ ʶʾ˄ʰʽ ʵˏˋˁˇ˂ʹΦ ɱʽʰ 
ˉʰˊʱʵʶʽʴ˃ʰΣ ˂ˈʴ˖ ˍʹˌ ˉʰ˄ʵʹ˃ʾʰˌ /OVID-мф ˇʽ ʵʽʰ ʸ˗ˋʹˌ ˉʰˊˇ˔ʷˌ ˍ˖˄ ˔˗ˊ˖˄ 
ʰˎˍ˗˄ ʵʽʰˁˈˉʹˁʰ˄ ʴʽʰ ˃ʶʴʱ˂ˇ ˔ˊˇ˄ʽˁˈ ʵʽʱˋˍʹ˃ʰΦ  

ʂ˃˖ˌΣ ˃ʶ ˍʹ˄ ʶˎˊʶʾʰ ʵʽʱʵˇˋʹ ˍ˖˄ ˄ʷ˖˄ ˍʶ˔˄ˇ˂ˇʴʽ˗˄ ˁʰʽ ˍ˖˄ ʵʽʰʵˊʰˋˍʽˁ˗˄ 
ˉˇ˂ˎ˃ʷˋ˖˄Σ ˍˇˎ ʵʽʰʵʽˁˍˏˇˎ ˁʰʽ ˍʹˌ ʶʽˁˇ˄ʽˁʺˌ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰˌΣ ˍʰ ˃ˇˎˋʶʾʰ ˁʰˍʱ 
ˍʹ˄ ˍʶ˂ʶˎˍʰʾʰ ʵʶˁʰʶˍʾʰ ʷ˔ˇˎ˄ ʰ˄ʰˉˍˏ˅ʶʽ ˉʶˊʽʲʱ˂˂ˇ˄ˍʰ ʴʽʰ ˄ʰ ˉʰˊˇˎˋʽʱˋˇˎ˄ ˍʽˌ 
ˋˎ˂˂ˇʴʷˌ ˍˇˎˌΣ ʰ˂˂ʱ ˁʰʽ ˋˎ˂˂ˇʴʷˌ ˉˇˎ ʵʽʰ˒ˇˊʶˍʽˁʱ ʻʰ ʺˍʰ˄ ʵˏˋˁˇ˂ˇ ˄ʰ 
ˉʰˊˇˎˋʽʰˋˍˇˏ˄Φ ɴˍˋʽΣ ʵʽʶˎˁˇ˂ˏ˄ʶˍʰʽ ʹ ˉˊˈˋʲʰˋʹ ˍ˖˄ ʶˉʽˋˁʶˉˍ˗˄ ˋʶ ʶʽˁˇ˄ʽˁʷˌ ˁʰʽ 
ʶˉʰˎ˅ʹ˃ʷ˄ʶˌ ˉʶˊʽʹʴʺˋʶʽˌΦ  

ɾʷˋʰ ˂ˇʽˉˈ˄ ʰˉˈ ˉʶˊʽʲʱ˂˂ˇ˄ˍʰ ˉˇˎ ʵʹ˃ʽˇˎˊʴˇˏ˄ˍʰʽ ˋˍˇ˄ ˎˉˇ˂ˇʴʽˋˍʺ ˁʰʽ 
ˋˎ˄ʵˎʱʸˇˎ˄ ʵʽʱ˒ˇˊʶˌ ˃ˇˊ˒ʷˌ ˃ʷˋ˖˄Σ ˍʰ ˃ˇˎˋʶʾʰ ʲʶ˂ˍʽ˗˄ˇˎ˄ ˍʹ˄ ʶˉʽˁˇʽ˄˖˄ʾʰ ˍˇˎˌ 
˃ʶ ˍˇ ˁˇʽ˄ˈ ˁʰʽ ˄ʰ ˉˊˇˋʶ˂ˁˏˇˎ˄ ˄ʷˇˎˌ ʶˉʽˋˁʷˉˍʶˌΣ ˉˊˇˋ˒ʷˊˇ˄ˍʱˌ ˍˇˎˌ ʶ˃ˉʶʽˊʾʶˌ 
ˉʰˊˈ˃ˇʽʶˌ ˃ʶ ˃ʽʰ ˉˊʰʴ˃ʰˍʽˁʺ ʶˉʾˋˁʶ˕ʹ ˋʶ ˃ˇˎˋʶʾˇΦ ʅˍʹ˄ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰΣ ˇʽ 
˔ˊʺˋˍʶˌ ˉˇˎ ʶˉʽˋˁʷˉˍˇ˄ˍʰʽ ʷ˄ʰ˄ ʽˋˍˈˍˇˉˇ ˃ˇˎˋʶʾˇˎ ʶʾ˄ʰʽ ˉʽˇ ˉʽʻʰ˄ˈ ˄ʰ 
ʶˉʽˋˁʶ˒ʻˇˏ˄ ˋˍʹ ˋˎ˄ʷ˔ʶʽʰ ˍˇ ζˉˊʰʴ˃ʰˍʽˁˈη ˃ˇˎˋʶʾˇ ό{ylaiou et al., 2009). 

ʁʽ ˃ʹ ˍˎˉʽˁʷˌ ˃ˇˊ˒ʷˌ ˃ʱʻʹˋʹˌ, ˂ˇʽˉˈ˄Σ ʰˉˇˍʶ˂ˇˏ˄ ʷ˄ʰ ˋʹ˃ʰ˄ˍʽˁˈ ˁˇ˃˃ʱˍʽ 
ˍʹˌ ʶˁˉʰʾʵʶˎˋʹˌ ˁʰʽ ˂ˈʴ˖ ˍ˖˄ ʽʵʽʰʾˍʶˊ˖˄ ˋˎ˄ʻʹˁ˗˄ ˉˇˎ ʰ˒ˇˊˇˏ˄ ˍʹ˄ ˉʰ˄ʵʹ˃ʾʰ 
COVID-мф ˉˊˇˁˏˉˍʶʽ ʹ ʰ˄ʰʴˁʰʽˈˍʹˍʰ ˕ʹ˒ʽˇˉˇʾʹˋʺˌ ˍˇˎˌΦ ʊˎˋʽˁʱΣ ʹ ʰ˄ʱˉˍˎ˅ʹ ˍ˖˄ 
˄ʷ˖˄ ˍʶ˔˄ˇ˂ˇʴʽ˗˄ ʷ˔ʶʽ ˋˎ˃ʲʱ˂ʶʽ ˋˍʹ ʵʽʶˏˊˎ˄ˋʹ ˍ˖˄ ʵˎ˄ʰˍˇˍʺˍ˖˄ ˁʰʽ ˍ˖˄ 
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ˎˉʹˊʶˋʽ˗˄ ˉˇˎ ˉʰˊʷ˔ˇˎ˄ ˍʰ ˃ˇˎˋʶʾʰ ˁʰʽ ˍʰ ˁʷ˄ˍˊʰ ʶˉʽˋˍʹ˃˗˄Φ ʃˇ˂˂ʱ ʰˉˈ ʰˎˍʱ 
ʰ˄ʰˉˍˏˋˋˇˎ˄ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˃ʶ ˍʹ ˔ˊʺˋʹ ˄ʷ˖˄ ˕ʹ˒ʽʰˁ˗˄ ˍʶ˔˄ˇ˂ˇʴʽ˗˄ ˁʰʽ ˃ʶ 
ʰˎ˅ʹ˃ʷ˄ʹ ˍʹ˄ ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹ ʰ˄ʱ˃ʶˋʰ ˋʶ ʶˉʽˋˁʷˉˍʶˌ ˁʰʽ ʶˁʻʷ˃ʰˍʰ όYŀǘȊ ϧ 
Halpern, нлмрύΦ ʁʽ ʰ˂˂ʹ˂ʶˉʽʵˊʰˋˍʽˁʷˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ʶʾ˄ʰʽ ʵˎ˄ʰˍʷˌ ˔ʱˊʹ ˋˍˇ 
ʵʽʰʵʾˁˍˎˇ ˁʰʽ ˋˍʰ ˉˇ˂ˎ˃ʶˋʽˁʱ ʶˊʴʰ˂ʶʾʰΣ ˈˉ˖ˌ ʶʾ˄ʰʽ ˇʽ ˒ˇˊʹˍʷˌ ˋˎˋˁʶˎʷˌΣ ˇ 
ʵʽʰʵˊʰˋˍʽˁˈˌ ˉʾ˄ʰˁʰˌΣ ˍʰ ʰ˂˂ʹ˂ʶˉʽʵˊʰˋˍʽˁʱ ʲʾ˄ˍʶˇ ˁʰʽ ʶʽˁˈ˄ʶˌ, ˁʰʻ˗ˌ ʶˉʾˋʹˌ ˁʰʽ 
ˋˍʽˌ ʶ˒ʰˊ˃ˇʴʷˌ ʶʽˁˇ˄ʽˁʺˌ ό±wύ ˁʰʽ ʶˉʰˎ˅ʹ˃ʷ˄ʹˌ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰˌ ό!wύΦ 

ɶ ˉʰˊˇˏˋʰ ʶˊʴʰˋʾʰ, ˂ ˇʽˉˈ˄Σ ˔˖ˊʾʸʶˍʰʽ ˋʶ ʵˏˇ ˒ʱˋʶʽˌΦ ɶ ˉˊ˗ˍʹ ˒ʱˋʹ ʰ˒ˇˊʱ 
ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˕ʹ˒ʽʰˁˇˏ ˎ˂ʽˁˇˏ ˉˇˎ ʲʰˋʾʸʶˍʰʽ ˋʶ ˋˏʴ˔ˊˇ˄ʰ ˃ˇ˄ˍʷ˂ʰ ʵʽʵʰˁˍʽˁʺˌ 
ʊˎˋʽˁ˗˄ ɳˉʽˋˍʹ˃˗˄ ˃ʶ ʷ˃˒ʰˋʹ ˋˍʹ˄ ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹ ˃ʶˍʰ˅ˏ ʶˁʻʶ˃ʱˍ˖˄ ˁʰʽ 
ʶˉʽˋˁʶˉˍ˗˄Φ ʅˍʹ ʵʶˏˍʶˊʹ ˒ʱˋʹ ʵʽʶˊʶˎ˄˗˄ˍʰʽ ˇʽ ʰˉˈ˕ʶʽˌ ˍ˖˄ ˃ʶ˂˂ˇ˄ˍʽˁ˗˄ 
ʶˁˉʰʽʵʶˎˍʽˁ˗˄Σ ˈˋˇ˄ ʰ˒ˇˊʱ ˍˇ ˁʰˍʱ ˉˈˋˇ ˍˇ ˕ʹ˒ʽˇˉˇʽʹ˃ʷ˄ˇ ˎ˂ʽˁˈ ʰ˄ˍʰˉˇˁˊʾ˄ʶˍʰʽ 
ˋˍˇˎˌ ʲʰˋʽˁˇˏˌ ʱ˅ˇ˄ʶˌ ˉˇˎ ˉˊˇˋʵʽˇˊʾʸˇˎ˄ ʷ˄ʰ ˔˗ˊˇ ˃ʹ ˍˎˉʽˁʺˌ ʶˁˉʰʾʵʶˎˋʹˌ 
ˁʰʻʽˋˍ˗˄ˍʰˌ ʰˎˍˈ˄ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʶˊˇ ʴʽʰ ˃ʽʰ ʶʽˁˇ˄ʽˁʺ ʶˉʾˋˁʶ˕ʹ ˃ʰʻʹˍ˗˄Φ 

ɾʶʻˇʵˇ˂ˇʴʾʰ  

ʍˌ ˔˗ˊˇˌ ˃ʹ ˍˎˉʽˁʺˌ ˃ʱʻʹˋʹˌ ʰ˅ʽˇˉˇʽʶʾˍʰʽ ˋˍʹ˄ ˉʰˊˇˏˋʰ ʷˊʶˎ˄ʰ ˍˇ ɼʷ˄ˍˊˇ 
ɳˉʽˋˍʺ˃ʹˌ ˁʰʽ ʆʶ˔˄ˇ˂ˇʴʾʰˌ Ϧ{ŎƛŜƴŎŜ ƛƴ ǘƘŜ /ƛǘȅϦ, ̄ ˇˎ ˂ʶʽˍˇˎˊʴʶʾ ˃ʶ ˍʹ ˋˏ˃ˉˊʰ˅ʹ ˍˇˎ 
ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ ɼˊʺˍʹˌ ˁʰʽ ˍˇˎ ɲʺ˃ˇˎ ʄʶʻˏ˃˄ʹˌΦ ɾʷˋ˖ ˍʹ ̩ˉ˂ʰˍ˒ˈˊ˃ʰˌ !w¢{9¢9t{ 
ʵʹ˃ʽˇˎˊʴʺʻʹˁʶ ˇ ˕ʹ˒ʽʰˁˈˌ ˔˗ˊˇˌ ˉˇˎ ˉˊˇˋˇ˃ˇʽʱʸʶʽ ˋˍˇ˄ ˒ˎˋʽˁˈ ˔˗ˊˇ όɳʽˁˈ˄ʰ мύ 
ˁʰʽ ˕ʹ˒ʽˇˉˇʽʺʻʹˁʰ˄ ˍʰ ʶˁʻʷ˃ʰˍʰ ˉˇˎ ˒ʽ˂ˇ˅ʶ˄ʶʾ ˋˍˇ˄ ˔˗ˊˇ ˍˇˎΣ ʰ˒ˇˏ ˂ˈʴ˖ ˍʹˌ 
ˉʰ˄ʵʹ˃ʾʰˌ /OVID-мф ʵʶ˄ ˎˉʺˊ˔ʶ ˉˊˈˋʲʰˋʹ ˋˍʽˌ ʶʴˁʰˍʰˋˍʱˋʶʽˌ ˍˇˎΦ  
ʌʹ˒ʽʰˁˈ ɼɳʆΥ 
https:// www.artsteps.com/view/5ff621f95879a625fddda008?currentUser 
ʅˏ˄ˍˇ˃ˇˌ ˇʵʹʴˈˌ ˕ʹ˒ʽʰˁˇˏ ɼɳʆΥ  
https://drive.google.com/file/d/1-
SDuPhzNQtn94pGjCqTVGoBaS8tciQvi/view?usp=sharing  
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ʁ ˕ʹ˒ʽʰˁˈˌ ˔˗ˊˇˌ ˉˊˇˋ˒ʷˊʶʽ ʵˎ˄ʰˍˈˍʹˍʶˌ ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹˌ ˃ʶ ˍʰ 
ʶˁʻʷ˃ʰˍʰΦ ɱʽʰ ˉʰˊʱʵʶʽʴ˃ʰΣ ˇ ˔ˊʺˋˍʹˌ ʷ˔ʶʽ ˍʹ ʵˎ˄ʰˍˈˍʹˍʰ ˄ʰ ˉʶˊʽʹʴʹʻʶʾ ˋˍˇ˄ 
ˍˊʽˋʵʽʱˋˍʰˍˇ ˔˗ˊˇ ˁʰʽ ˄ʰ ʰ˂˂ʹ˂ʶˉʽʵˊʱˋʶʽ ˃ʶ ˍʰ ʶˁʻʷ˃ʰˍʰ ˉʰˍ˗˄ˍʰˌ ˉʱ˄˖ ˍˇˎˌΦ ʆˇ 
˕ʹ˒ʽˇˉˇʽʹ˃ʷ˄ˇ ɼɳʆ ˉʷˊʰ ʰˉˈ ˍˇ˄ ˍˊʽˋʵʽʱˋˍʰˍˇ ˔˗ˊˇ ˉˇˎ ʵʹ˃ʽˇˎˊʴʺʻʹˁʶ ˋˍʹ˄ 
ˉ˂ʰˍ˒ˈˊ˃ʰ !w¢{¢9t{ ˋˎ˄ˇʵʶˏʶˍʰʽ ˁʽ ʰˉˈ ˃ʽʰ ʽˋˍˇˋʶ˂ʾʵʰΦ ɶ ʽˋˍˇˋʶ˂ʾʵʰ ʰˎˍʺ 
ʵʹ˃ʽˇˎˊʴʺʻʹˁʶ ˁʰʻ˗ˌ ʹ ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹ ˉˇˎ ˉˊˇˋʷ˒ʶˊʶ ʰˉˈ ˃ˈ˄ʹ ˍʹˌ ʹ 
ˉ˂ʰˍ˒ˈˊ˃ʰ !w¢{¢9t{ ʵʶ˄ ˃ˉˇˊˇˏˋʶ ˄ʰ ˁʰ˂ˏ˕ʶʽ ˍʽˌ ʰ˄ʱʴˁʶˌ ˈ˂˖˄ ˍ˖˄ ʶˁʻʶ˃ʱˍ˖˄Φ 
ɱʽʰ ˉʰˊʱʵʶʽʴ˃ʰΣ ʶ˄˗ ˎˉʺˊ˔ʶ ʹ ʵˎ˄ʰˍˈˍʹˍʰ ʶʽˋʰʴ˖ʴʺˌ ʲʾ˄ˍʶˇΣ ʵʶ˄ ˎˉʺˊ˔ʶ ʹ 
ʵˎ˄ʰˍˈˍʹˍʰ ʶʽˋʰʴ˖ʴʺˌ ʵʽʰʵˊʰˋˍʽˁˇˏ ʲʾ˄ˍʶˇΦ ɱʽʰ ˍʹ˄ ˕ʹ˒ʽˇˉˇʾʹˋʹ ˍ˖˄ ʶˁʻʶ˃ʱˍ˖˄ 
˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ʵʽʰʵˊʰˋˍʽˁʱ ʲʾ˄ˍʶˇΣ ʵʽʰʵˊʰˋˍʽˁʷˌ ʶʽˁˈ˄ʶˌ ˁʰʽ ʲʾ˄ˍʶˇ ±wΦ ʆˇ 
ˁʱ̒ʶ ʷˁʻʶ˃ʰ ˕ʹ˒ʽˇˉˇʽʺʻʹˁʶ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ ̍ˍˇˎΣ ˍˇ˄ ˋ˔ʶʵʽʰˋ˃ˈ ˍˇˎ 
ˋˍˇ˄ ˒ˎˋʽˁˈ ˔˗ˊˇ ˁʰʽ ˍʽˌ ʽʵʽʰʾˍʶˊʶˌ ʰˉʰʽˍʺˋʶʽˌ ˍˇˎΦ 

ʃʽˇ ʰ˄ʰ˂ˎˍʽˁʱΣ ˃ʶ ʲʱˋʹ ˍˇ˄ ˍˏˉˇ ˕ʹ˒ʽˇˉˇʾʹˋʹˌ ζɲʽʰʵˊʰˋˍʽˁʱ ʲʾ˄ˍʶˇη 
˕ʹ˒ʽˇˉˇʽʺʻʹˁʰ˄ ʵˏˇ ʶˁʻʷ˃ʰˍʰ ˍˇˎ ɼʷ˄ˍˊˇˎ ɳˉʽˋˍʺ˃ʹˌ ˁʰʽ ʆʶ˔˄ˇ˂ˇʴʾʰˌ ά{ŎƛŜƴŎŜ ƛƴ 
ǘƘŜ /ƛǘȅέΥ ˍˇ ʷˁʻʶ˃ʰ ζɳˉˇ˔ʷˌη ˁʰʽ ˍˇ ʷˁʻʶ˃ʰ ζɯ˄ʶ˃ˇˌηΦ ʅʶ ʰˎˍʷˌ ˍʽˌ ˉʶˊʽˉˍ˗ˋʶʽˌ 
ʶˉʽ˂ʷ˔ʻʹˁʶ ˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇˌ ˍˏˉˇˌ ˕ʹ˒ʽˇˉˇʾʹˋʹˌΣ ʰ˒ˇˏ ˍʰ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ 
ʶˁʻʷ˃ʰˍʰ ʰˉˇˍʶ˂ˇˏˋʰ˄ ˉʶʽˊʰ˃ʰˍʽˁʷˌ ʵʽʰʵʽˁʰˋʾʶˌ, ˇʽ ˇˉˇʾʶˌ ˈˉ˖ˌ ˁʰʽ ˋˍˇ˄ ˒ˎˋʽˁˈ 
˔˗ˊˇ ˍˇˎ ɼɳʆ ˋˍʹˊʾʸˇ˄ˍʰʽ ˋˍʽˌ ʰˊ˔ʷˌ ˍʹˌ ʵʽʶˊʶˎ˄ʹˍʽˁʺˌ ˃ʱʻʹˋʹˌΦ ʆˇ ʵʽʰʵˊʰˋˍʽˁˈ 
ʲʾ˄ˍʶˇ, ˂ˇʽˉˈ˄Σ ˃ˉˈˊʶˋʶ ˄ʰ ʲˇʹʻʺˋʶʽ ˉˊˇˌ ʰˎˍʺ ˍʹ˄ ˁʰˍʶˏʻˎ˄ˋʹΣ ʰ˒ˇˏ ʷʵʽ˄ʶ ˍʹ 
ʵˎ˄ʰˍˈˍʹˍʰ ˉʰˏˋʶ˖˄ ˋˍˇ ʲʾ˄ˍʶˇ ˁʰʽ ˍʰˎˍˈ˔ˊˇ˄ʰ ˍʹ˄ ʶʽˋʰʴ˖ʴʺ ˁʶʽ˃ʷ˄ˇˎ ʰˉˈ ˍˇ˄ 
ʶˉʽˋˁʷˉˍʹ, ˇ ˇˉˇʾˇˌ ʰ˂˂ʹ˂ʶˉʽʵˊˇˏˋʶ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ˍʽˌ ˉˊˇːˉʱˊ˔ˇˎˋʶˌ 
ʰ˄ˍʽ˂ʺ˕ʶʽˌ ˍˇˎΣ ˁʱ˄ˇ˄ˍʰˌ ˉˊˇʲ˂ʷ˕ʶʽˌ ˍˇˎ ʰˉˇˍʶ˂ʷˋ˃ʰˍˇˌ ˉˊʽ˄ ˍʹ˄ ˉʶʽˊʰ˃ʰˍʽˁʺ 
ʵʽʰʵʽˁʰˋʾʰΣ ˁʰˍʰʴˊʱ˒ˇ˄ˍʰˌ ˃ʶˍˊʺˋʶʽˌ ˁʰʽ ʶ˅ʱʴˇ˄ˍʰˌ ˋˎ˃ˉʶˊʱˋ˃ʰˍʰ 
ʰˁˇ˂ˇˎʻ˗˄ˍʰˌ ˍʰ ˋˏʴ˔ˊˇ˄ʰ ˃ˇ˄ˍʷ˂ʰ ˍʹˌ ʵʽʵʰˁˍʽˁʺˌ ˍ˖˄ ʊˎˋʽˁ˗˄ ɳˉʽˋˍʹ˃˗˄Φ 
ɾˉˇˊˇˏˋʰ˄ ʵʹ˂ʰʵʺ ˄ʰ ˍʹˊʹʻˇˏ˄ ˍʰ ˋˍʱʵʽʰ ˍʹˌ ʵʽʶˊʶˎ˄ʹˍʽˁʺˌ ˃ʱʻʹˋʹˌ ˃ʷˋ˖ ˍʹˌ 
ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹˌ ˉˇˎ ˎˉʺˊ˔ʶΣ ʹ ˇˉˇʾʰ ˃ʶˍʰˍˊʷˉʶʽ ˍˇ ʲʾ˄ˍʶˇ ˋʶ ʷ˄ʰ ʶˊʴʰ˂ʶʾˇ 
ˇʽˁˇʵˈ˃ʹˋʹˌ ˍʹˌ ʴ˄˗ˋʹˌΦ 

ɾʶ ʲʱˋʹ ˍˇ˄ ˍˏˉˇ ˕ʹ˒ʽˇˉˇʾʹˋʹˌ ζɲʽʰʵˊʰˋˍʽˁʷˌ ʶʽˁˈ˄ʶˌη ˕ʹ˒ʽˇˉˇʽʺʻʹˁʰ˄ 
ˍʰ ʶˁʻʷ˃ʰˍʰ ˉˇˎ ʰ˒ˇˊˇˏˋʰ˄ ˍʹ ˊˇ˃ˉˇˍʽˁʺΣ ˍʹ ˄ʰ˄ˇˍʶ˔˄ˇ˂ˇʴʾʰΣ ˍʰ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ 
ʶˉʽˍʶˏʴ˃ʰˍʰ όˉΦ˔Φ ˉˊ˗ˍˇ ˁʽ˄ʹˍˈ ˍʹ˂ʷ˒˖˄ˇ ˁΦʰΦύ ˁʰʽ ˍˇˎˌ ʶˉʽˋˍʺ˃ˇ˄ʶˌΦ ɱʽʰ 
ˉʰˊʱʵʶʽʴ˃ʰΣ ˋˍˇ˄ ˋˍʰʻ˃ˈ ˍʹˌ ˊˇ˃ˉˇˍʽˁʺˌΣ ʶˉʶʽʵʺ ˇʽ ˋˎ˄ʵˎʰˋ˃ˇʾ ˃ʶ ʵʽʱ˒ˇˊʶˌ 
ˊ̍ ʵʶˌ ˁ˂ˉΦ ˉˇˎ ˃ˉˇˊˇˏ˄ ˄ʰ ʴʾ˄ˇˎ˄ ʴʽʰ ˄ʰ ˁʰˍʰ˒ʷˊʶʽ ˍˇ ˊˇ˃ˉˈˍ ˄ʰ ˉˊˇˋˉʶˊʱˋʶʽ ˍʰ 
ʶ˃ˉˈʵʽʰ ʶʾ˄ʰʽ ʰˊˁʶˍˇʾ, ˉˊˇˍʽ˃ʺʻʹˁʶ ˃ʽʰ ʶʽˁˈ˄ʰ ˁˇ˂ʱʸ ˃ʶ ˁʱˉˇʽʶˌ ˉʶˊʽˉˍ˗ˋʶʽˌ 
ˊˇ˃ˉˈˍ, ˇʽ ˇˉˇʾʶˌ ˃ʷˋ˖ ƘƻǘǎǇƻǘǎ ˇʵʹʴˇˏ˄ ˋˍˇ ʰ˄ˍʾˋˍˇʽ˔ˇ ʲʾ˄ˍʶˇΦ ɮˎˍˈ ˋʹ˃ʰʾ˄ʶʽ ˈˍʽ 
˃ˉˇˊʶʾ ˇ ʶˉʽˋˁʷˉˍʹˌ ˄ʰ ˃ʹ˄ ˃ˉˇˊʶʾ ˄ʰ ˉʽʱˋʶʽ ˍʰ ˎ˂ʽˁʱ ˁʰʽ ˄ʰ ˁʰˍʰˋˁʶˎʱˋʶʽ ˇ ʾʵʽˇˌ 
ˍˇ ˊˇ˃ˉˈˍ ˈˉ˖ˌ ʶˉʽʻˎ˃ʶʾΣ ˈ˃˖ˌ ˍˇˎ ʵʾ˄ʶˍʰʽ ʹ ʵˎ˄ʰˍˈˍʹˍʰ ˄ʰ ζ˃ʰ˄ˍʷ˕ʶʽη ˉˇʽˇ 
ˊˇ˃ˉˈˍ ʰˉˈ ʰˎˍʱ ˉˇˎ ˍˇˎ ʵʾ˄ˇ˄ˍʰʽ ʻʰ ˃ˉˇˊˇˏˋʶ ˄ʰ ˍʰ ˁʰˍʰ˒ʷˊʶʽ ˁʽ ʷˉʶʽˍʰ ˄ʰ 
ʶˉʽʲʶʲʰʽ˗ˋʶʽ ʺ ˈ˔ʽ ˍʹ˄ ʶˉʽ˂ˇʴʺ ˍˇˎΦ ʊˎˋʽˁʱΣ ʷ˔ʶʽ ˁʽ ˇ ʾʵʽˇˌ ˍʹ˄ ʶˉʽ˂ˇʴʺ ˄ʰ 
ˉˊˇˍʶʾ˄ʶʽ ˍʹ ʵʽˁʺ ˍˇˎ ʽʵʷʰ ˋˎ˃ˉ˂ʹˊ˗˄ˇ˄ˍʰˌ ˍʹ˄ ʶʽʵʽˁʺ ˒ˈˊ˃ʰ ˁʰʽ ˄ʰ ˍˇˎ ˋˍʰ˂ʶʾ ˍˇ 
ʰ˄ˍʾˋˍˇʽ˔ˇ ʲʾ˄ˍʶˇΦ 

ɾʶ ʲʱˋʹ ˍˇ˄ ˍˏˉˇ ˕ʹ˒ʽˇˉˇʾʹˋʹˌ ζɰʾ˄ˍʶˇ ±wη ˕ʹ˒ʽˇˉˇʽʺʻʹˁʶ ˍˇ ʷˁʻʶ˃ʰ 
ˉˇˎ ʰ˒ˇˊˇˏˋʶ ˍˇ ʹ˂ʽʰˁˈ ˋˏˋˍʹ˃ʰΦ ʂˉ˖ˌ ʴʾ˄ʶˍʰʽ ʰ˄ˍʽ˂ʹˉˍˈ ʰˉˈ ˍˇ˄ ˍʾˍ˂ˇ, ˍʰ ʲʾ˄ˍʶˇ 
ˉˇˎ ˁʰˍʰʴˊʱ˒ʹˁʰ˄ ʰ˒ˇˊˇˏˋʰ˄ ˍˇ ʹ˂ʽʰˁˈ ˋˏˋˍʹ˃ʰ ˈˉ˖ˌ ʰˎˍˈ ʰˉˇˍˎˉ˗˄ˇ˄ˍʰ˄ 
ˋˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ Ϧ9ŀǊǘƘ /ƘŀǊǘϦ, ˉˇˎ ˎˉʺˊ˔ʶ ʶʴˁʰˍʶˋˍʹ˃ʷ˄ʹ ˋˍʹ ˋˎˋˁʶˎʺ ʶʽˁˇ˄ʽˁʺˌ 
ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰˌΦ ɳ˄˗, ˂ˇʽˉˈ˄Σ ʶʾ˔ʰ˄ ˒ˇˊʶʻʶʾ ˍʰ ʴˎʰ˂ʽʱ ±w ʴʽ˄ˈˍʰ˄ ʶʴʴˊʰ˒ʺ ʲʾ˄ˍʶˇ 
ˈˋ˖˄ ʲ˂ʷˉʰ˃ʶ ˋˍʰ ʴˎʰ˂ʽʱ ˍʹ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˋˍʽʴ˃ʺ ˋˍˊʷ˒ˇ˄ˍʰˌ ˍˇ ˁʶ˒ʱ˂ʽ ˃ʰˌΦ ʆʰ 
ʲʾ˄ˍʶˇ ʰˎˍʱ ʶˉʶ˅ʶˊʴʱˋˍʹˁʰ˄ ˁʰʽ ˔˖ˊʾˋˍʹˁʰ˄ ˋʶ ˁʰˍʹʴˇˊʾʶˌ ʴʽʰ ˄ʰ ʶʾ˄ʰʽ ˉʽˇ 
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ʵʽʰ˔ʶʽˊʾˋʽ˃ʰ ʰˉˈ ˍˇ˄ ʶˉʽˋˁʷˉˍʹ, ˉˇˎ ʵʶ˄ ʻʰ ʷ˔ʶʽ ˍʹ˄ ˁʰʻˇʵʺʴʹˋʹ ˍˇˎ ˎˉʶˏʻˎ˄ˇˎ 
ˍˇˎ ɼɳʆΦ 

ʆˇ ˎ˂ʽˁˈ ʶʾ˄ʰʽ ˋ˔ʶʵʽʰˋ˃ʷ˄ˇ ʷˍˋʽ ˗ˋˍʶΣ ˈˍʰ˄ ˍˇ ʰˉʰʽˍˇˏ˄ ˇʽ ˋˎ˄ʻʺˁʶˌ ˄ʰ 
ʶʾ˄ʰʽ ʵˎ˄ʰˍˈ ˄ʰ ˉˊʰʴ˃ʰˍˇˉˇʽʶʾˍʰʽ ʶ˅ ˇ˂ˇˁ˂ʺˊˇˎ ʶ˅ ʰˉˇˋˍʱˋʶ˖ˌΦ ɱʽʰ ˍʹ ˋˎ˂˂ˇʴʺ 
ʵʶʵˇ˃ʷ˄˖˄ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ˋˎ˄ʶ˄ˍʶˏ˅ʶʽˌ ˃ʶ ʷ˄ʰ ʰ˄ˍʽˉˊˇˋ˖ˉʶˎˍʽˁˈ ʵʶʾʴ˃ʰ ф 
ˉˊˇˉˍˎ˔ʽʰˁ˗˄ ˒ˇʽˍʹˍ˗˄ ʃʰʽʵʰʴ˖ʴʽˁˇˏ ʆ˃ʺ˃ʰˍˇˌ ɲʹ˃ˇˍʽˁʺˌ ɳˁˉʰʾʵʶˎˋʹˌΦ ʅˍˈ˔ˇˌ 
ˍ˖˄ ˋˎ˄ʶ˄ˍʶˏ˅ʶ˖˄ ʰˎˍ˗˄ ʺˍʰ˄ ˄ʰ ˁʰˍʰʴˊʰ˒ˇˏ˄ ˇʽ ʰˉˈ˕ʶʽˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ʴʽʰ ˍʹ˄ ʶ˄ 
ʵˎ˄ʱ˃ʶʽ ˔ˊʺˋʹ ʰˎˍˇˏ ˍˇˎ ˎ˂ʽˁˇˏ ˋʶ ˃ʰʻʹˍʷˌΦ ʆˈˋˇ ˇʽ ʶˊ˖ˍʺˋʶʽˌ ˍ˖˄ ˋˎ˄ʶ˄ˍʶˏ˅ʶ˖˄ 
ˈˋˇ ˁʰʽ ˇʽ ʱ˅ˇ˄ʶˌ ʰ˄ʱ˂ˎˋʹˌ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˉˇˎ ˋˎ˂˂ʷ˔ʻʹˁʰ˄ ʰˉˈ ˍʹ˄ 
ʰˉˇ˃ʰʴ˄ʹˍˇ˒˗˄ʹˋʹ ˍ˖˄ ˋˎ˄ʶ˄ˍʶˏ˅ʶ˖˄ ʲʰˋʾʸˇ˄ˍʰʽ ˋˍʹ˄ ˉˊʰ˅ʶˇ˂ˇʴʾʰ ˍʹˌ Achiam 
ˈˉ˖ˌ ʰ˄ʰ˒ʷˊʶˍʰʽ ˋˍʹ ˋ˔ʶˍʽˁʺ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ˁʰʽ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˋˏ˄ˍˇ˃ʰ ˉʰˊʰˁʱˍ˖ 
ˋˍˇ˄ ʃʾ˄ʰˁʰ мΦ ʆʰ ʶˉʾˉʶʵʰ ʰˎˍʱ ʰ˄ʰ˂ˏʻʹˁʰ˄ ˋʶ ʶˉʽ˃ʷˊˇˎˌ ʱ˅ˇ˄ʶˌ - ˁʰˍʹʴˇˊʾʶˌ 
ʰ˄ʱ˂ˇʴʶˌ ˖ˌ ˉˊˇˌ ˍˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍˇˎ ʶˁʱˋˍˇˍʶ ʶˉʽˉʷʵˇˎ ˉˊʰ˅ʶˇ˂ˇʴʾʰˌ όʃʾ˄ʰˁʰˌ 
2). 

 

TASK  
(ɲˊʰˋˍʹˊʽˈˍʹˍʰύ 

ʃˊˈˁ˂ʹˋʹ ʺ ʵˊʰˋˍʹˊʽˈˍʹˍʰ ˉˇˎ 
ʰ˄ˍʽ˂ʰ˃ʲʰ˄ˈ˃ʰˋˍʶ ˋˍˇ ˉʶˊʽʲʱ˂˂ˇ˄ ˃ʰˌ 

TECHNIQUE  
όɾʷʻˇʵˇˌκ ʵʽʶ˅ʰʴ˖ʴʺύ 

ʆˊˈˉˇˌ ʵʽʶ˅ʰʴ˖ʴʺˌ ˍʹˌ 
ʵˊʰˋˍʹˊʽˈˍʹˍʰˌκ˔ʶʽˊʽˋ˃ˇˏ ˍˇˎ ʶˁʻʷ˃ʰˍˇˌ 

TECHNOLOGY 
όʆʶ˔˄ˇ˂ˇʴʾʰκ ʶ˅ʺʴʹˋʹύ 

ʅˎ˂˂ˇʴʽˋ˃ˈˌκ ɳ˅ʺʴʹˋʹ ˍʹˌ ʵʽʶ˅ʰʴ˖ʴʺˌ ˍʹˌ 
ʵˊʰˋˍʹˊʽˈˍʹˍʰˌ ˁʰʽ ˍˇˎ ˒ʰʽ˄ˇ˃ʷ˄ˇˎ 

ʃʾ˄ʰˁʰˌ м ɳˉʾˉʶʵʰ praxeology 

ɽˈʴ˖ ˍʹˌ ʵʽʶˊʶˎ˄ʹˍʽˁʺˌ ˒ˏˋʹˌ ˍʹˌ ʷˊʶˎ˄ʰˌ ˁʰʽ ˍˇˎ ˃ʽˁˊˇˏ ʰˊʽʻ˃ˇˏ ˍˇˎ 
ʵʶʾʴ˃ʰˍˇˌ ʴʽʰ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˉˇʽˇˍʽˁʷˌ ˃ʷʻˇʵˇʽ 
ʰ˄ʱ˂ˎˋʹˌ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ όaŀȅǊƛƴƎΣ нллл˜ Mayring, 2015).  

 PRAXEOLOGY 

 

TASK 

ʅˍˈ˔ˇˌ ʶˁʻʶ˃ʱˍ˖˄ 

ɮ˄ʱˁˍʹˋʹ ˉˊˇʹʴˇˏ˃ʶ˄˖˄ ʴ˄˗ˋʶ˖˄  

ɲʽʰˍˏˉ˖ˋʹ ˎˉˇʻʷˋʶ˖˄ 

 

 

TECHNIQUE 

ʃʰˊʰˁˇ˂ˇˏʻʹˋʹ 

ʋˊʺˋʹ ɮ˄ˍʽˁʶʽ˃ʷ˄˖˄ 

ü ɮ˂˂ʹ˂ʶˉʾʵˊʰˋʹ ˃ʶ hotspots 

ü ɮ˂˂ʹ˂ʶˉʾʵˊʰˋʹ ˃ʶ ʱ˂˂ʶˌ ˋʶ˂ʾʵʶˌ 

ɼʰˍʰ˄ˈʹˋʹ ɼʶʽ˃ʷ˄ˇˎ όˇʵʹʴʾʶˌύ 

TECHNOLOGY ɳ˅ʺʴʹˋʹ 

ɮ˄ʱ˂ˎˋʹ ˔ʶʽˊʽˋ˃˗˄ ς ɲʽʰ˃ˈˊ˒˖ˋʹ ˉ˂ʰʽˋʾˇˎ 

ʃʾ˄ʰˁʰˌ 2 ɯ˅ˇ˄ʶˌ ʰ˄ʱ˂ˎˋʹˌ ˕ʹ˒ʽʰˁˇˏ ɼɳʆ 
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ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ 

ʁ ʃʾ˄ ʰˁʰˌ 3 ʰ˒ˇˊʱ ˋˍˇˎˌ ˃ʶ˂˂ˇ˄ˍʽˁˇˏˌ ʶˁˉʰʽʵʶˎˍʽˁˇˏˌΦ ʁʽ ˃ʶ˂˂ˇ˄ˍʽˁˇʾ 
ʶˁˉʰʽʵʶˎˍʽˁˇʾ ʰ˅ʽˇ˂ˈʴʹˋʰ˄ ˍˇ ˕ʹ˒ʽʰˁˈ ɼɳʆ ʴʽʰ ˍʹ˄ ʶ˄ ʵˎ˄ʱ˃ʶʽ ʰ˅ʽˇˉˇʾʹˋʺ ˍˇˎΦ ʆʰ 
ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ʲʱˋʶʽ ˍ˖˄ ˍˊʽ˗˄ ʶˉʽˉʷʵ˖˄ ˍʹˌ ˉˊʰ˅ʶˇ˂ˇʴʾʰˌ όǘŀǎƪΣ 
ǘŜŎƘƴƛǉǳŜΣ ǘŜŎƘƴƻƭƻƎȅύ ˁʰʽ ˍ˖˄ ʰ˅ˈ˄˖˄ ˉˇˎ ʰ˒ˇˊˇˏ˄ ˍˇ ˁʱʻʶ ʶˉʾˉʶʵˇ ˋʶ ˋ˔ʷˋʹ ˃ʶ 
ˍˇ˄ ˍˏˉˇ ˕ʹ˒ʽˇˉˇʾʹˋʹˌ ˍ˖˄ ʶˁʻʶ˃ʱˍ˖˄ όʵʽʰʵˊʰˋˍʽˁʱ ʲʾ˄ˍʶˇΣ ʵʽʰʵˊʰˋˍʽˁʷˌ ʶʽˁˈ˄ʶˌΣ 
video VR) όʃʾ˄ʰˁʰˌ 3). 

ɶ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ˋˎ˄ʶ˄ˍʶˏ˅ʶ˖˄ ʵʶʾ˔˄ʶʽ ˈˍʽ ˇʽ ˃ʶ˂˂ˇ˄ˍʽˁˇʾ ʶˁˉʰʽʵʶˎˍʽˁˇʾ 
˃ˉˇˊˇˏ˄ ˄ʰ ʰ˄ʰʴ˄˖ˊʾˋˇˎ˄ ˋʶ ʽˁʰ˄ˇˉˇʽʹˍʽˁˈ ʲʰʻ˃ˈ ˋˍˇ ˕ʹ˒ʽʰˁˈ ɾˇˎˋʶʾˇ ʲʰˋʽˁʷˌ 
ʰˊ˔ʷˌ ˃ʽʰˌ ʶˉʾˋˁʶ˕ʹˌ ˋʶ ʷ˄ʰ ɼʷ˄ˍˊˇ ɳˉʽˋˍʺ˃ʹˌΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ 
ˋˎ˄ˇ˂ʽˁʱ ˃ʰˌ ʵʶʾ˔˄ˇˎ˄ ˈˍʽ ˇʽ ˃ʶ˂˂ˇ˄ˍʽˁˇʾ ʶˁˉʰʽʵʶˎˍʽˁˇʾ ˋˎ˃˒˖˄ˇˏ˄ ˖ˌ ˉˊˇˌ ˍʹ˄ 
ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˍʹˌ ˕ʹ˒ʽˇˉˇʾʹˋʹˌ ˍ˖˄ ʶˁʻʶ˃ʱˍ˖˄Φ  
 
 

 PRAXEOLOGY ɲʽʰʵˊʰˋˍʽˁʱ 

Bʾ ˄ˍʶˇ 

ɲʽʰʵˊʰˋˍʽˁʷˌ 

ɳʽˁˈ˄ʶˌ 

ɰʾ˄ˍʶˇ 

VR 

 

TASK 

ʅˍˈ˔ˇˌ ʶˁʻʶ˃ʱˍ˖˄ X X X 

ɮ˄ʱˁˍʹˋʹ ˉˊˇʹʴˇˏ˃ʶ˄˖˄ 

ʴ˄˗ˋʶ˖˄  

X   

ɲʽʰˍˏˉ˖ˋʹ ˎˉˇʻʷˋʶ˖˄ X X  

 

 

TECHNIQUE 

ʃʰˊʰˁˇ˂ˇˏʻʹˋʹ X X X 

ʋˊʺˋʹ ɮ˄ˍʽˁʶʽ˃ʷ˄˖˄    

ü ɮ˂˂ʹ˂ʶˉʾʵˊʰˋʹ ˃ʶ 

hotspots 

X X  

ü ɮ˂˂ʹ˂ʶˉʾʵˊʰˋʹ ˃ʶ 

ʱ˂˂ʶˌ ˋʶ˂ʾʵʶˌ 

X   

ɼʰˍʰ˄ˈʹˋʹ ɼʶʽ˃ʷ˄ˇˎ 

όˇʵʹʴʾʶˌύ 

X X X 

TECHNOLOGY ɳ˅ʺʴʹˋʹ X   

ɮ˄ʱ˂ˎˋʹ ˔ʶʽˊʽˋ˃˗˄ ς 

ɲʽʰ˃ˈˊ˒˖ˋʹ ˉ˂ʰʽˋʾˇˎ 

X   

ʃʾ˄ʰˁʰˌ 3 ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ ς ˃ ʶ˂˂ˇ˄ˍʽˁˇʾ ɳˁˉʰʽʵʶˎˍʽˁˇʾ 

ʂˋˇ˄ ʰ˒ˇˊʱΣ ˂ˇʽˉˈ˄Σ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ ʶˁʻʶ˃ʱˍ˖˄ ˁʰʽ ˍˇˎ ˍˊˈˉˇˎ 
˕ʹ˒ʽˇˉˇʾʹˋʺˌ ˍˇˎˌ ʲʱˋʶʽ ˍʹˌ ˉˊʰ˅ʶˇ˂ˇʴʾʰˌ ˍʹˌ !ŎƘƛŀƳ όнлмоύ όǘŀǎƪΣ ǘŜŎƘƴƛǉǳŜΣ 
ǘŜŎƘƴƻƭƻƎȅύ ˇʽ ˃ʶ˂˂ˇ˄ˍʽˁˇʾ ʶˁˉʰʽʵʶˎˍʽˁˇʾ ʰ˄ʰʴ˄˗ˊʽˋʰ˄ ˈˍʽ ˇʽ ˍʽʻʷ˃ʶ˄ˇʽ ʱ˅ˇ˄ʶˌ ˍˇˎ 
ʶˉʽˉʷʵˇˎ ¢!{Y όʲ˂Φ ʃʾ˄ʰˁʰ 3ύ ˍʹˊˇˏ˄ˍʰ˄ ˋʶ ˈ˂ˇˎˌ ˍˇˎˌ ˍˏˉˇˎˌ ˕ʹ˒ʽˇˉˇʽʹ˃ʷ˄˖˄ 
ʶˁʻʶ˃ʱˍ˖˄ όʵʽʰʵˊʰˋˍʽˁʱ ʲʾ˄ˍʶˇΣ ʵʽʰʵˊʰˋˍʽˁʷˌ ʶʽˁˈ˄ʶˌΣ ʲʾ˄ˍʶˇ ±wύΦ ʃʽˇ 
ˋˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˎˉʱˊ˔ˇˎ˄ ʶˊ˖ˍʺˋʶʽˌ ˉˇˎ ʰ˒ˇˊˇˏ˄ ˍʽˌ ˉˊˇːˉʱˊ˔ˇˎˋʶˌ ʰ˄ˍʽ˂ʺ˕ʶʽˌ 
ˍ˖˄ ˃ʰʻʹˍ˗˄Σ ˔˗ˊˇ ˉˇˎ ˃ˉˇˊʶʾ ˇ ˃ʰʻʹˍʺˌ ˄ʰ ˁʰˍʰʴˊʱ˕ʶʽ ˉΦ˔Φ ˍʽˌ ˎˉˇʻʷˋʶʽˌ ˍˇˎ 
ˉˊʽ˄ ʰˉˈ ˃ʽʰ ˉʶʽˊʰ˃ʰˍʽˁʺ ʵʽʰʵʽˁʰˋʾʰ ˁ˂ˉΦ ʅˍʽˌ ʵʽʰʵˊʰˋˍʽˁʷˌ ʶʽˁˈ˄ʶˌ ˁʰʽ ˍʰ ʲʾ˄ˍʶˇ 
±w ʲˊʷʻʹˁʶ ˈˍʽ ʴʽʰ ˄ʰ ʰ˄ʰʵʶʽ˔ʻˇˏ˄ ˉʶˊʽˋˋˈˍʶˊˇ ˇʽ ˉˊˇːˉʱˊ˔ˇˎˋʶˌ ʴ˄˗ˋʶʽˌ 
όʰˉˇˍʶ˂ʶʾ ʱ˅ˇ˄ʰ ˋˍˇ ʶˉʾˉʶʵˇ ¢!{Yύ ʶʾ˄ʰʽ ˁʰʻˇˊʽˋˍʽˁʺ ʹ ˋˎ˃ʲˇ˂ʺ ˍˇˎ 
ʶˁˉʰʽʵʶˎˍʽˁˇˏΦ  
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ʂˋˇ˄ ʰ˒ˇˊʱ ˍˇ ʶˉʾˉʶʵˇ ¢9/IbLv¦9 ˁʰʽ ˍˇˎˌ ʱ˅ˇ˄ʶˌ ˉˇˎ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ όʲ˂Φ 
ʃʾ˄ʰˁʰ 3ύ ˇʽ ˃ʶ˂˂ˇ˄ˍʽˁˇʾ ʶˁˉʰʽʵʶˎˍʽˁˇʾ ˋˎ˃˒˗˄ʹˋʰ˄ ˈˍʽ ˍʰ ʶˁʻʷ˃ʰˍʰ ˉˇˎ 
˕ʹ˒ʽˇˉˇʽʺʻʹˁʰ˄ ˃ʶ ʵʽʰʵˊʰˋˍʽˁʱ ʲʾ˄ˍʶˇ ʺκˁʰʽ ʶʽˁˈ˄ʶˌ ˍʹˊˇˏˋʰ˄ ˋʶ ʽˁʰ˄ˇˉˇʽʹˍʽˁˈ 
ʲʰʻ˃ˈ ˍˇˎˌ ʱ˅ˇ˄ʶˌ ʰˎˍˇˏ ˍˇˎ ʶˉʽˉʷʵˇˎ ˂ˈʴ˖ ˍʹˌ ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹˌ ˉˇˎ ˎˉʺˊ˔ʶΦ  ɱʽʰ 
ˉʰˊʱʵʶʽʴ˃ʰΣ ˍʰ ʵʽʰʵˊʰˋˍʽˁʱ ʲʾ˄ˍʶˇ ˃ˉˇˊˇˏ˄ ˄ʰ ˋˎ˃ˉʶˊʽ˂ʱʲˇˎ˄ ƘƻǘǎǇƻǘǎ ˃ʶ 
ˇʵʹʴʾʶˌ ʺ ʶˉʶ˅ʹʴʺˋʶʽˌΣ ˎˉʶˊˋˎ˄ʵʷˋ˃ˇˎˌ ˉˇˎ  ˇʵʹʴˇˏ˄ ˋʶ ʱ˂˂ʶˌ ˋʶ˂ʾʵʶˌΣ ˔˗ˊˇ ˉˇˎ 
˃ˉˇˊʶʾ ˇ ˃ʰʻʹˍʺˌ ˄ʰ ˁʰˍʰʴˊʱ˕ʶʽ ˉΦ˔Φ ˍʽˌ ˎˉˇʻʷˋʶʽˌ ˍˇˎ ˉˊʽ˄ ʰˉˈ ˃ʽʰ ˉʶʽˊʰ˃ʰˍʽˁʺ 
ʵʽʰʵʽˁʰˋʾʰΣ ˃ʶˍˊʺˋʶʽˌΣ ˉʰˊʰˍʹˊʺˋʶʽˌ ˁʰʽ ˋˎ˃ˉʶˊʱˋ˃ʰˍʰΦ ʂ˃˖ˌΣ ˍʰ ʲʾ˄ˍʶˇ VR ʵʶ˄ 
ʷʵʽ˄ʰ˄ ʰˎˍʺ ˍʹ ʵˎ˄ʰˍˈˍʹˍʰΦ ʁ ˃ʰʻʹˍʺˌ ˋʶ ʰˎˍʱ ˃ˉˇˊˇˏˋʶ ˄ʰ ˉʰˊʰˁˇ˂ˇˎʻʺˋʶʽΣ 
ʰ˂˂ʱ ˈ˔ʽ ˄ʰ ʰ˂˂ʹ˂ʶˉʽʵˊʱˋʶʽ ˃ʶ hotspot ʺ ʱ˂˂ʶˌ ʽˋˍˇˋʶ˂ʾʵʶˌΣ ʰ˒ˇˏ ˋˍʹ˄ ˇˎˋʾʰ 
ʷʲ˂ʶˉʶ ˈˋʰ ʻʰ ʷʲ˂ʶˉʶ ˃ʷˋ˖ ˍ˖˄ ʴˎʰ˂ʽ˗˄ VRΣ ˔˖ˊʾˌ ˈ˃˖ˌ ˄ʰ ˃ˉˇˊʶʾ ˇ ʾʵʽˇˌ ˄ʰ 
ʰ˂˂ʹ˂ʶˉʽʵˊʱˋʶʽ ˃ʶ ˍʰ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰ ˁʰʽ ˄ʰ ˄ʽ˗ˋʶʽ ˍʹ˄ ʶ˃ʲˏʻʽˋʹ ˉˇˎ ˉˊˇˋ˒ʷˊˇˎ˄ ˍʰ 
ʴˎʰ˂ʽʱ ʶʽˁˇ˄ʽˁʺˌ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰˌΦ 

ʆʷ˂ˇˌΣ ˈˋˇ˄ ʰ˒ˇˊʱ ˍˇ ʶˉʾˉʶʵˇ ¢9/Ibh[hD¸, ˇ ̔˃ʶ˂˂ˇ˄ˍʽˁˇʾ ʶˁˉʰʽʵʶˎˍʽˁˇʾ 
ˉʰˊ̍˂ ˇ ˉˇˎ ʰˉʱ˄ˍʹˋʰ˄ ʴʽʰ ˃ʽʰ ʶ˄ ʵˎ˄ʱ˃ʶʽ ʶ˒ʰˊ˃ˇʴʺ ˍˇˎ ˕ʹ˒ʽˇˉˇʽʹ˃ʷ˄ˇˎ ˎ˂ʽˁˇˏ, 
ˁʰˍʷ˂ʹ˅ʰ˄ ˈˍʽ ˍʰ ʶˁʻʷ˃ʰˍʰ ˉˇˎ ˕ʹ˒ʽˇˉˇʽʺʻʹˁʰ˄ ˃ʶ ʵʽʰʵˊʰˋˍʽˁˈ ʲʾ˄ˍʶˇ 
ʲˇʹʻˇˏˋʰ˄ ˉʶˊʽˋˋˈˍʶˊˇ ˍˇˎˌ ˃ʰʻʹˍʷˌ ˄ʰ ˒ˍʱˋˇˎ˄ ˋˍˇ ʶˉʾˉʶʵˇ ¢9/Ibh[hD¸Σ 
ʰ˒ˇˏ ʵʾ˄ˇˎ˄ ˉʶˊʽˋˋˈˍʶˊʶˌ ʶˎˁʰʽˊʾʶˌ ʵʽʱʵˊʰˋʹˌ ˁʰʽ ˃ʷˋʰ ˋϥ ʰˎˍʱ ˍʹˊʶʾˍʰʽ ˋʶ 
˃ʶʴʰ˂ˏˍʶˊˇ ʲʰʻ˃ˈ ʹ ʵʽʶˊʶˎ˄ʹˍʽˁʺ ˃ʱʻʹˋʹ όˍˇ ʶˉʽˍˊʷˉʶʽ ˍˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˂ˈʴ˖ 
ˉʶʽˊʰ˃ʰˍʽˁʺˌ ʵʽʰʵʽˁʰˋʾʰˌ ˉˇˎ ʶˁˍʶ˂ʶʾˍʰʽΣ ˍˇ ʶˉʽˍˊʷˉʶʽ ˍˇ ˃ʷˋˇ˄ύΦ  

ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ 

ɶ ˉʰˊˇˏˋʰ ʷˊʶˎ˄ʰ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ʰ˄ʰʵʶʽˁ˄ˏʶʽ ˁʰˍʱ ˉˈˋˇ ʹ ˕ʹ˒ʽˇˉˇʾʹˋʹ ʶ˄ˈˌ 
ɼʷ˄ˍˊˇˎ ɳˉʽˋˍʺ˃ʹˌ ˁʰʽ ʆʶ˔˄ˇ˂ˇʴʾʰˌ ʶʾ˄ʰʽ ʰ˅ʽˇˉˇʽʺˋʽ˃ʹ ʰˉˈ ˃ʶ˂˂ˇ˄ˍʽˁˇˏˌ 
ʶˁˉʰʽʵʶˎˍʽˁˇˏˌΣ ʴʽʰ ˄ʰ ʶ˅ˇʽˁʶʽ˖ʻˇˏ˄ ˇʽ ʶ˄ ʵˎ˄ʱ˃ʶʽ ˃ʰʻʹˍʷˌ ˍˇˎˌ ˋʶ ʸʹˍʺ˃ʰˍʰ 
ˋˏʴ˔ˊˇ˄ʹˌ ʶˉʽˋˍʺ˃ʹˌ ˁʰʽ ˍʶ˔˄ˇ˂ˇʴʾʰˌΦ ɾʶ ʱ˂˂ʰ ˂ˈʴʽʰΣ ˁʰˍʱ ˉˈˋˇ ˍˇ ˕ʹ˒ʽʰˁˈ ɼɳʆ 
ʻʰ ˃ˉˇˊʶʾ ˄ʰ ʰˉˇˍʶ˂ʷˋʶʽ ʷ˄ʰ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈ ˃ʷˋˇ ʴʽʰ ˍˇˎˌ ˃ʶ˂˂ˇ˄ˍʽˁˇˏˌ 
ʶˁˉʰʽʵʶˎˍʽˁˇˏˌΣ ʴʽʰ ˄ʰ ʰˉˇˁˇ˃ʾˋˇˎ˄ ˇʽ ˃ʰʻʹˍʷˌ ˍʰ ˃ʷʴʽˋˍʰ ʵˎ˄ʰˍʱ ˇ˒ʷ˂ʹ ʰˉˈ ˍʹ˄ 
ʶʽˁˇ˄ʽˁʺ ʶˉʾˋˁʶ˕ʹ ˉˇˎ ʻʰ ˉˊʰʴ˃ʰˍˇˉˇʽˇˏ˄Φ 

ʆʰ ˋˏʴ˔ˊˇ˄ʰ ˃ˇ˄ˍʷ˂ʰ ʵʽʵʰˁˍʽˁʺˌ ʊˎˋʽˁ˗˄ ɳˉʽˋˍʹ˃˗˄ ˁʰʽ ʹ ʰ˅ʽˇˉˇʾʹˋʹ ˍʹˌ 
ˉˊˇːˉʱˊ˔ˇˎˋʰˌ ʴ˄˗ˋʹˌ ˍ˖˄ ˃ʰʻʹˍ˗˄ ˋˍˇˎˌ ˔˗ˊˇˎˌ ˃ʹ ˍˎˉʽˁʺˌ ˃ʱʻʹˋʹˌ ˁˊʾ˄ˇ˄ˍʰʽ 
ʰˉʰˊʰʾˍʹˍʰ ˁˊʽˍʺˊʽʰ ʴʽʰ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰˌ ʶ˄ˈˌ ʶˁʻʷ˃ʰˍˇˌ 
(Achiam, 2013). ɮ˒ˇˏΣ ˂ˇʽˉˈ˄Σ ˍˇ ˕ʹ˒ʽʰˁˈ ɼɳʆ ʰ˅ʽˇˉˇʽʶʾ ʰˎˍʱ ˍʰ ˃ˇ˄ˍʷ˂ʰΣ ˇ 
ʶˁˉʰʽʵʶˎˍʽˁˈˌ ˋˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱ ˃ˉˇˊʶʾ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʺˋʶʽ ˍˇ ʌʹ˒ʽʰˁˈ ɼɳʆ ˁʰʽ ˄ʰ 
ˍˇ ˔ˊʹˋʽ˃ˇˉˇʽʺˋʶʽ ˖ˌ ˃ʷˊˇˌ ˍʹˌ ʵʽʵʰˋˁʰ˂ʾʰˌ ˍˇˎΦ ɮˎˍˈ ˋʹ˃ʰʾ˄ʶʽ ˈˍʽ ˍˇ ʌʹ˒ʽʰˁˈ 
ɼɳʆ ˉˊˇˋʰˊ˃ˈʸʶˍʰʽ ˁʰʽ ʲˊʾˋˁʶˍʰʽ ˉʽˇ ˁˇ˄ˍʱ ˋˍʹ˄ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰ ˍˇˎ 
ʶˁˉʰʽʵʶˎˍʽˁˇˏΦ  

ʅˍʹ ˋˎ˄ʷ˔ʶʽʰΣ ʹ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍˇˎ ˕ʹ˒ʽˇˉˇʽʹ˃ʷ˄ˇˎ ˎ˂ʽˁˇˏ ʲʱˋʶʽ ˍ˖˄ 
ʰˉˈ˕ʶ˖˄ ˍ˖˄ ˃ʶ˂˂ˇ˄ˍʽˁ˗˄ ʶˁˉʰʽʵʶˎˍʽˁ˗˄ ˃ʶ ʲʱˋʹ ˍʹ˄ ˉˊʰ˅ʶˇ˂ˇʴʾʰ ˍʹˌ !ŎƘƛŀƳ 
όнлмоύ ʵʶʾ˔˄ʶʽ ˈˍʽ ˍʰ ʶˉʾˉʶʵʰ ¢!{Y ˁʰʽ ¢9/IbLv¦9 ˁʰʽ ˇʽ ʱ˅ˇ˄ʶˌ ˉˇˎ ˍʰ 
ˉˊˇˋʵʽˇˊʾʸˇˎ˄ ʽˁʰ˄ˇˉˇʽˇˏ˄ˍʰʽ ˋʶ ˋʹ˃ʰ˄ˍʽˁˈ ʲʰʻ˃ˈ ˃ʷˋʰ ʰˉˈ ˍʰ ˕ʹ˒ʽˇˉˇʽʹ˃ʷ˄ʰ 
ʶˁʻʷ˃ʰˍʰΦ  

ʂ˃˖ˌΣ ˍˇ ʶˉʾˉʶʵˇ ¢9/Ibh[hD¸ ˒ʰʾ˄ʶˍʰʽ ˈˍʽ ˃ˈ˄ˇ ˍʰ ʶˁʻʷ˃ʰˍʰ ˉˇˎ 
˕ʹ˒ʽˇˉˇʽʺʻʹˁʰ˄ ˃ʶ ʵʽʰʵˊʰˋˍʽˁˈ ʲʾ˄ˍʶˇ ˃ˉˇˊˇˏ˄ ˄ʰ ʽˁʰ˄ˇˉˇʽʺˋˇˎ˄Φ ɮˎˍˈ ˃ˉˇˊʶʾ 
˄ʰ ʶˊ˃ʹ˄ʶˎˍʶʾ ʰˉˈ ˍˇ ʴʶʴˇ˄ˈˌ ˈˍʽ ˁʱˉˇʽˇʽ ˍˏˉˇʽ ˕ʹ˒ʽˇˉˇʾʹˋʹˌ, ˈˉ˖ˌ ʶʾ˄ʰʽ ˍʰ 
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ʵʽʰʵˊʰˋˍʽˁʱ ʲʾ˄ˍʶˇ, ʵʾ˄ˇˎ˄ ˋˍˇ˄ ˔ˊʺˋˍʹ ˉʶˊʽˋˋˈˍʶˊʶˌ ʶˎˁʰʽˊʾʶˌ ʵʽʱʵˊʰˋʹˌ ˁʰʽ ˋʶ 
ʰˎˍʱ ʹ ʵʽʶˊʶˎ˄ʹˍʽˁʺ ˃ʱʻʹˋʹ ˍʹˊʶʾˍʰʽ ˋʶ ˃ʶʴʰ˂ˏˍʶˊˇ ʲʰʻ˃ˈ ˂ˈʴ˖ ˍ˖˄ 
ˉʶʽˊʰ˃ʰˍʽˁ˗˄ ʵʽʰʵʽˁʰˋʽ˗˄ ˉˇˎ ʶˁˍʶ˂ˇˏ˄ˍʰʽ ˁʰʽ ˂ˈʴ˖ ˍˇˎ ˃ʷˋˇˎ ˉˇˎ ʵʾ˄ʶʽ ʶˉʽˉ˂ʷˇ˄ 
ʵˎ˄ʰˍˈˍʹˍʶˌ όʶʽˋʰʴ˖ʴʺ ˁʶʽ˃ʷ˄ˇˎ ˁ˂ˉΦύΦ ʁ ˋˎ˄ʵˎʰˋ˃ˈˌ ʰˎˍ˗˄ ˍ˖˄ ˉʰˊʰʴˈ˄ˍ˖˄ 
ʲˇʹʻʱ ˍˇ ʱˍˇ˃ˇ ˄ʰ ˒ˍʱˋʶʽ ʶˎˁˇ˂ˈˍʶˊʰ ˋˍˇ ʶˉʾˉʶʵˇ ¢9/Ibh[hD¸ όʶ˅ʹʴʺˋʶʽˌύΦ  

ɾʱ˂ʽˋˍʰΣ ˍʰ ʶˁʻʷ˃ʰˍʰ ˉˇˎ ʶˉʽ˂ʷ˔ʻʹˁʰ˄ ˄ʰ ˕ʹ˒ʽˇˉˇʽʹʻˇˏ˄ ˃ʶ ʵʽʰʵˊʰˋˍʽˁˈ 
ʲʾ˄ˍʶˇ, ˃ˉˇˊˇˏ˄ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄ ˉʶˊʽˋˋˈˍʶˊˇ ʰˉˈ ˍʰ ʱ˂˂ʰ ˖ˌ ʰˎˍˈ˄ˇ˃ˇ ˎ˂ʽˁˈ 
ʴʽʰ ˍˇˎˌ ˉʰˊʰˉʱ˄˖ ˂ˈʴˇˎˌΣ ʶ˄˗ ʱ˂˂ʰ ʶˁʻʷ˃ʰˍʰ ˔ˊʶʽʱʸˇ˄ˍʰʽ ˉʶˊʽˋˋˈˍʶˊˇ ˍʹ˄ 
ˎˉˇˋˍʺˊʽ˅ʹ ˍˇˎ ʶˁˉʰʽʵʶˎˍʽˁˇˏ, ʴʽʰ ˄ʰ ˁʰˍʰ˒ʷˊˇˎ˄ ˇʽ ˃ʰʻʹˍʷˌ ˄ʰ ˒ˍʱˋˇˎ˄ ˋˍˇ 
ʶˉʾˉʶʵˇ ¢9/Ibh[hD¸ Φ  

ʆˇ ˋˎ˃ˉʷˊʰˋ˃ʰ ʰˎˍˈ ˋˎ˃˒˖˄ʶʾ ˃ʶ ˍʹ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ˉˇˎ ʰ˄ʰ˒ʷˊʶʽ ˈˍʽ ˈˋʶˌ 
ˉʶˊʽˋˋˈˍʶˊʶˌ ʶˎˁʰʽˊʾʶˌ ʵʽʱʵˊʰˋʹˌ ˎˉʱˊ˔ˇˎ˄, ˍˈˋˇ ˁʰ˂ˏˍʶˊʰ ˃ʰʻʹˋʽʰˁʱ 
ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʶˉʽˍˎʴ˔ʱ˄ˇ˄ˍʰʽ ό{ŎƘǿŀƴ ϧ wƛŜƳǇǇΣ нллпύΦ ɶ ʰˎ˅ʹ˃ʷ˄ʹ ʵʽʱʵˊʰˋʹ, 
˂ˇʽˉˈ˄Σ ˋʶ ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶ ˃ʽʰ ˉˊˇˋʷʴʴʽˋʹ ˉˇˎ ˋˍʹˊʾʸʶˍʰʽ ˋʶ ˋˏʴ˔ˊˇ˄ʰ ˃ˇ˄ˍʷ˂ʰ 
ʵʽʵʰˁˍʽˁʺˌ ˍ˖˄ ʊˎˋʽˁ˗˄ ɳˉʽˋˍʹ˃˗˄ ˃ˉˇˊʶʾ ˄ʰ ʶˉʽ˒ʷˊʶʽ ˁʰ˂ˏˍʶˊʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ 
(Achiam, 2013). 

ʊˎˋʽˁʱΣ ˍʰ ʵʽʰʵˊʰˋˍʽˁʱ ʲʾ˄ˍʶˇ ʵʶ˄ ʰˉˇˍʶ˂ˇˏ˄ ˉʰ˄ʱˁʶʽʰ ˋˍʹ˄ ˕ʹ˒ʽˇˉˇʾʹˋʹ 
ʶˁʻʶ˃ʱˍ˖˄, ˁʰʻ˗ˌ ʵʶ˄ ˃ˉˇˊˇˏ˄ ˈ˂ʰ ˍʰ ʶˁʻʷ˃ʰˍʰ ˄ʰ ˕ʹ˒ʽˇˉˇʽˇˏ˄ˍʰʽ ˃ʶ ˍˇ˄ ʾʵʽˇ 
ˍˊˈˉˇΦ ɮ˄ʱ˂ˇʴʰ ˍʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍˇˎ ˁʱʻʶ ʶˁʻʷ˃ʰˍˇˌΣ ˍˇˎˌ ˋˍˈ˔ˇˎˌ ˁʰʽ ˍˇ 
ˉʶˊʽʶ˔ˈ˃ʶ˄ˈ ˍˇˎΣ ʶˉʽ˂ʷʴʶˍʰʽ ˁʰʽ ˇ ˍˊˈˉˇˌ ˕ʹ˒ʽˇˉˇʾʹˋʺˌ ˍˇˎΦ ɱʽʰ ˉʰˊʱʵʶʽʴ˃ʰΣ ʷ˄ʰ 
ʰˉ˂ˈ ʲʾ˄ˍʶˇ ˉˇˎ ʰˉʶʽˁˇ˄ʾʸʶʽ ʰˉ˂˗ˌ ˈˋʰ ˍˇ ʱˍˇ˃ˇ ʻʰ ˃ˉˇˊˇˏˋʶ ˄ʰ ʵʶʽ ˃ʷˋʰ ʰˉˈ ˍʰ 
ʴˎʰ˂ʽʱ ʶʽˁˇ˄ʽˁʺˌ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰˌ, ˎˋˍʶˊʶʾ ˋˍˇ ˁˇ˃˃ʱˍʽ ˍʹˌ ʶ˃ʲˏʻʽˋʹˌ ˉˇˎ ʶʾ˄ʰʽ 
ˉˇ˂ˏ ˋʹ˃ʰ˄ˍʽˁˈ, ʰ˄ ˁʰʽ ˍˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˈ ˍˇˎ ˉʰˊʰ˃ʷ˄ʶʽ ˍˇ ʾʵʽˇΦ ɮˎˍˈ ˃ʰˌ ʵʶʾ˔˄ʶʽ ˈˍʽ 
ʹ ˕ʹ˒ʽˇˉˇʾʹˋʹ ˉˊˇˋ˒ʷˊʶʽ ʰˊˁʶˍʷˌ ʵˎ˄ʰˍˈˍʹˍʶˌ ˈˋˇ˄ ʰ˒ˇˊʱ ˍʽˌ ˉʰˊˇ˔ʷˌ ˉˇˎ 
˃ˉˇˊˇˏ˄ ˄ʰ ˉˊˇˋ˒ʷˊˇˎ˄ ˋˍˇ ʶˎˊˏ ˁˇʽ˄ˈ ˇʽ ˔˗ˊˇʽ ˃ʹ ˍˎˉʽˁʺˌ ˃ʱʻʹˋʹˌΣ ʰ˂˂ʱ 
ˍʰˎˍˈ˔ˊˇ˄ʰ ʰ˄ˍʽ˂ʰ˃ʲʰ˄ˈ˃ʰˋˍʶ ˁʰʽ ˍˇˎˌ ˉʶˊʽˇˊʽˋ˃ˇˏˌ ʰˎˍˇˏ ˍˇˎ ʶʴ˔ʶʽˊʺ˃ʰˍˇˌΦ 

ʆʷ˂ˇˌΣ ʷ˄ʰ ˕ʹ˒ʽˇˉˇʽʹ˃ʷ˄ˇ ɼɳʆ ʵʶ˄ ʷˊ˔ʶˍʰʽ ˄ʰ ˎˉˇˁʰˍʰˋˍʺˋʶʽ ˍˇ˄ ˒ˎˋʽˁˈ 
˔˗ˊˇ ˍ˖˄ ɾˇˎˋʶʾ˖˄ ˁʰʽ ɼʷ˄ˍˊ˖˄ ɳˉʽˋˍʹ˃˗˄ ˇˏˍʶ ˍʹ˄ ʰ˅ʾʰ ˍ˖˄ ʵʽʰ ʸ˗ˋʹˌ 
ʶˉʽˋˁʷ˕ʶ˖˄ ˋʶ ˍʷˍˇʽˇˎˌ ˔˗ˊˇˎˌΦ ɶ ˕ʹ˒ʽˇˉˇʾʹˋʹ ʰˉˇˍʶ˂ʶʾ ʰˉ˂˗ˌ ˃ʽʰ ˂ˏˋʹ ˋˍʽˌ 
ʶˁʱˋˍˇˍʶ ʰ˄ʱʴˁʶˌ ˉˇˎ ˉˊˇˁˏˉˍˇˎ˄Σ ˈˉ˖ˌ ʹ ˉʰ˄ʵʹ˃ʾʰ /OVID-ф ˁʰʽ ˃ˉˇˊʶʾ ˄ʰ 
˂ʶʽˍˇˎˊʴʺˋʶʽ ˁʰʽ ˋˎ˃ˉ˂ʹˊ˖˃ʰˍʽˁʱ ˋʶ ˃ʽʰ ʵʽʱ ʸ˗ˋʹˌ ʶˉʾˋˁʶ˕ʹΦ  
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ɮ˄ʱˉˍˎ˅ʹ ˁʰʽ ɮ˅ʽˇ˂ˈʴʹˋʹ ˕ʹ˒ʽʰˁˇˏ ʵʽʵʰˁˍʽˁˇˏ ˎ˂ʽˁˇˏ 
ʴʽʰ ˍʹ˄ ɼ˂ʽ˃ʰˍʽˁʺ ɮ˂˂ʰʴʺ ˃ʶ ʲʱˋʹ ʰˊ˔ʷˌ ɾʽˁˍʺˌ 
ɾʱʻʹˋʹˌ 

ɳ˂ʷ˄ʹ ɾˉˇˍʸʱˁʹ, ɲʹ˃ʺˍˊʹˌ ʅˍʰˏˊˇˎ  

ʃʰʽʵʰʴ˖ʴʽˁˈ ʆ˃ʺ˃ʰˍʰ ɲʹ˃ˇˍʽˁʺˌ ɳˁˉʰʾʵʶˎˋʹˌΣ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɼˊʺˍʹˌ 

ʃʶˊʾ˂ʹ˕ʹ 

ʁʽ ˉˊˈˋ˒ʰˍʶˌ ʶ˅ʶ˂ʾ˅ʶʽˌ ʰ˄ʷʵʶʽ˅ʰ˄ ˍʹ˄ ʰ˄ʰʴˁʰʽˈˍʹˍʰ ʵʽʶ˅ʰʴ˖ʴʺˌ ʶ˅ ʰˉˇˋˍʱˋʶ˖ˌ 
˃ʰʻʹ˃ʱˍ˖˄Φ ɹʵʽʰʾˍʶˊʹ ˉˊˈˁ˂ʹˋʹ ʰˉˇˍʶ˂ʶʾ ʹ ˕ʹ˒ʽˇˉˇʾʹˋʹ ʵʽʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ {¢9a 
ʰ˄ˍʽˁʶʽ˃ʷ˄˖˄Σ ˈˉ˖ˌ ʹ ɼ˂ʽ˃ʰˍʽˁʺ ɮ˂˂ʰʴʺΦ ɾʽʰ ˉˊˇˋʷʴʴʽˋʹ ˉˇˎ ˃ʶ˂ʶˍʱˍʰʽ ʶˊʶˎ˄ʹˍʽˁʱ ʴʽʰ ˍˇ ˄
ˋˁˇˉˈ ʰˎˍˈΣ ʶʾ˄ʰʽ ʹ ɾʽˁˍʺ ɾʱʻʹˋʹ ό.ƭŜƴŘŜŘ [ŜŀǊƴƛƴƎύΣ ˉˇˎ ˋˎ˄ʵˎʱʸʶʽ ˋˏʴ˔ˊˇ˄ʰ ˁʰʽ 
ʰˋˏʴ˔ˊˇ˄ʰ ˋˍˇʽ˔ʶʾʰ ˋʶ ˃ʽʰ ʵʽʵʰˋˁʰ˂ʾʰΦ ʅˍʹ˄ ˉʰˊˇˏˋʰ ʶˊʴʰˋʾʰ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ʹ ʰ˄ʱˉˍˎ˅ʹ 
ʶ˄ˇˍʺˍ˖˄ ɼ˂ʽ˃ʰˍʽˁʺˌ ɮ˂˂ʰʴʺˌ ˃ʶ ʲʱˋʹ ʰˊ˔ʷˌ ɾʽˁˍʺˌ ɾʱʻʹˋʹˌ ˁʰʽ ˇʽ ʰˉˈ˕ʶʽˌ ˒ˇʽˍʹˍ˗˄ 
ˍˇˎ ʃ.ʆ.ɲ.ɳ. ʴʽʰ ˍʹ ʵˎ˄ʰˍˈˍʹˍʰ ʰ˅ʽˇˉˇʾʹˋʺˌ ˍˇˎˌ ˋʶ ˋ˔ˇ˂ʽˁʺ ˍʱ˅ʹΦ ʁʽ ˒ˇʽˍʹˍʷˌ 
ʰ˄ʰʴ˄˖ˊʾʸˇˎ˄ ˃ʽʰ ˋʶʽˊʱ ʰˉˈ ˉ˂ʶˇ˄ʶˁˍʺ˃ʰˍʰ ˁʰʽ ˃ʶʽˇ˄ʶˁˍʺ˃ʰˍʰ ˋˍʹ ʵˈ˃ʹˋʹ ˍ˖˄ ʶ˄ˇˍʺˍ˖˄ 
˃ʶ ʲʱˋʹ ˍʽˌ ʰˊ˔ʷˌ ɾʽˁˍʺˌ ɾʱʻʹˋʹˌΦ 

ɽʷ˅ʶʽˌ ˁ˂ʶʽʵʽʱ: ɾʽˁˍʺ ɾʱʻʹˋʹΣ ɼ˂ʽ˃ʰˍʽˁʺ ɮ˂˂ʰʴʺΣ ɳˁˉʰʾʵʶˎˋʹ STEMΣ ɿʷʶˌ ʆʶ˔˄ˇ˂ˇʴʾʶˌ 

Development and Evaluation of digital teaching material 
about Climate Change based on Blended Learning 
principles 

Eleni Botzaki, Dimitris Stavrou  

Department of Primary Education, University of Crete 

Abstract 

Recent developments have highlighted the need for Distance Learning. The digitalization of 
interdisciplinary STEM objects, like Climate Change, is a particular challenge. One approach 
that is being researched for this purpose is Blended Learning, which combines synchronous 
and asynchronous elements in a course. This paper presents the development of Climate 
Change modules based on Blended Learning principles and the views of pre-service primary 
teachers on the possibility of their use in the classroom. Students recognize a number of 
advantages and disadvantages in the structure of the modules based on the principles of 
Blended Learning. 

Keywords: Blended Learning, Climate Change, STEM Education, New Technologies 
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ɳʽˋʰʴ˖ʴʺ 

ʆʰ ˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ʷ˄ʰ ˋˎ˄ʶ˔˗ˌ ʰˎ˅ʰ˄ˈ˃ʶ˄ˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ʴʽʰ ˍʹ˄ 
ʵʽʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ʶˁˉʰʾʵʶˎˋʹ {¢9a ό{ŎƛŜƴŎŜΣ ¢ŜŎƘƴƻƭƻƎȅΣ 9ƴƎƛƴŜŜǊƛƴƎ ϧ 
aŀǘƘŜƳŀǘƛŎǎύΣ ˁʰʻ˗ˌ ˋˎ˃ʲʱ˂˂ʶʽ ˋˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˍʹˌ ʵʹ˃ʽˇˎˊʴʽˁˈˍʹˍʰˌ ˍ˖˄ 
ʶˁˉʰʽʵʶˎˇ˃ʷ˄˖˄Σ ˍ˖˄ ʵʶ˅ʽˇˍʺˍ˖˄ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ʶˉʽˋˍʹ˃ˇ˄ʽˁʷˌ ʵʽʰʵʽˁʰˋʾʶˌ ˁʰʽ 
ˍ˖˄ ˋˍˊʰˍʹʴʽˁ˗˄ ʶˉʾ˂ˎˋʹˌ ˉˊˇʲ˂ʹ˃ʱˍ˖˄ όaŀǊǘƝƴπtłŜȊ Ŝǘ ŀƭΦ, нлмфύΦ ʁʽ ʰˎ˅ʰ˄ˈ˃ʶ˄ʶˌ 
ʰ˄ʱʴˁʶˌ ʴʽʰ ʶ˅ ʰˉˇˋˍʱˋʶ˖ˌ ʶˁˉʰʾʵʶˎˋʹ ʵʹ˃ʽˇˏˊʴʹˋʰ˄ ˁʰʽ ʰ˄ʱʴˁʶˌ ʴʽʰ ʶ˅ 
ʰˉˇˋˍʱˋʶ˖ˌ {¢9a ʶˁˉʰʾʵʶˎˋʹΦ ʍˋˍˈˋˇΣ ʵʶ˄ ˎˉʱˊ˔ˇˎ˄ ˉˇ˂˂ʱ ʶˊʶˎ˄ʹˍʽˁʱ 
ʶˎˊʺ˃ʰˍʰ ˉˇˎ ˄ʰ ˉʰˊʷ˔ˇˎ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˁʰʽ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ˋ˔ʶˍʽˁʱ ˃ʶ ˍˇ˄ ˍˊˈˉˇ ˉˇˎ 
ˉˊʰʴ˃ʰˍˇˉˇʽˇˏ˄ˍʰʽ ˇʽ ˃ʰʻʹˋʽʰˁʷˌ ʶ˃ˉʶʽˊʾʶˌ ˋʶ ˕ʹ˒ʽʰˁʷˌ ʶ˄ˈˍʹˍʶˌ {¢9a όLōłƷŜȊ ϧ 
Delgado-Kloos, 2018). 

ɾʽʰ ˉˊˇˋʷʴʴʽˋʹ ˋ˔ʶʵʽʰˋ˃ˇˏ ˃ʰʻʹ˃ʱˍ˖˄ ˍ˖˄ ʊˎˋʽˁ˗˄ ɳˉʽˋˍʹ˃˗˄ όʊΦɳΦύΣ 
ʰ˂˂ʱ ˁʰʽ ˋˏʴ˔ˊˇ˄˖˄ {¢9a ʰ˄ˍʽˁʶʽ˃ʷ˄˖˄ ʶʾ˄ʰʽ ʶˁʶʾ˄ʹ ˍʹˌ ɾʽˁˍʺˌ ɾʱʻʹˋʹˌ ό.ƭŜƴŘŜŘ 
Learning) (Alammary et al., 2014). ʅˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ aŀǊƎǳƭƛŜǳȄ Ŝǘ ŀƭΦ (2016)Σ ʹ ɾʽˁˍʺ 
ɾʱʻʹˋʹ όɾΦɾΦύ ˋˎ˄ʵˎʱʸʶʽ ʵˏˇ ˁˊʽˍʺˊʽʰΦ ʆˇ ˉˊ˗ˍˇ ˁˊʽˍʺˊʽˇ ʶʾ˄ʰʽ ˇ ζʆˊˈˉˇˌ 
ʃʰˊˇ˔ʺˌ ɲʽʵʰˋˁʰ˂ʾʰˌηΣ ˍˇ ˇˉˇʾˇ ˇˊʾʸʶʽ ˍˇ ˉ˗ˌ ˎ˂ˇˉˇʽʶʾˍʰʽ ʹ ʵʽʵʰˋˁʰ˂ʾʰΣ ʵʹ˂ʰʵʺ 
ˍˇ ʰ˄ ˇ ˃ʰʻʹˍʺˌ ˂ʰ˃ʲʱ˄ʶʽ ˉ˂ʹˊˇ˒ˇˊʾʰ ˁʰʽ ʰ˄ʰˍˊˇ˒ˇʵˈˍʹˋʹ ʶʾˍʶ ζ˃ʷˋ˖ 
ʶˁˉʰʽʵʶˎˍʽˁˇˏη ʶʾˍʶ ζ˃ʷˋ˖ ˍʶ˔˄ˇ˂ˇʴʾʰˌη ʵʹ˂ʰʵʺ ˋˏʴ˔ˊˇ˄ʰ ˁʰʽ ʰˋˏʴ˔ˊˇ˄ʰ 
ʰ˄ˍʾˋˍˇʽ˔ʰΦ ʆˇ ʵʶˏˍʶˊˇ ˁˊʽˍʺˊʽˇ ʶʾ˄ʰʽ ˇ ζʆˏˉˇ ̩ɲʽʵʰˋˁʰ˂ʾʰˌηΣ ˍˇ ˇˉˇʾˇ ˇˊʾʸʶʽ ˍˇ ˄
ˊˈ˂ˇ ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ ʷ˔ʶʽ ˇ ˃ʰʻʹˍʺˌ ˋˍˇ ˃ʱʻʹ˃ʰΣ ʵʹ˂ʰʵʺ ˍˇ ˄ʰ ˁʰ˂ʶʾˍʰʽ ˄ʰ ˁʱ˄ʶʽ 
ζɲʽʰˉˊʰʴ˃ʱˍʶˎˋʹ ʃʶˊʽʶ˔ˇ˃ʷ˄ˇˎη ʺ ζɳ˒ʰˊ˃ˇʴʺ ʃʶˊʽʶ˔ˇ˃ʷ˄ˇˎηΦ ʅˎ˄ʵˎʱʸˇ˄ˍʰˌ ˍʰ 
ˉʰˊʰˉʱ˄˖ ˁˊʽˍʺˊʽʰΣ ʹ aŀǊƎǳƭƛŜǳȄ ˁʰˍʰ˂ʺʴʶʽ ˋʶ ˍˊʶʽˌ ʵʽʰ˒ˇˊʶˍʽˁˇˏˌ ˍˏˉˇˎˌ ɾΦɾ. 
ʁ ˉˊ˗ˍˇ ̩ ˍˏˉˇˌ ˇ˄ˇ˃ʱʸʶˍʰʽ άCƭƛǇǇŜŘ .ƭŜƴŘέΦ ʁˎˋʽʰˋˍʽˁʱΣ ˅ʶˁʽ˄ʱʶʽ ˃ʶ ˃ʾʰ 
ζɲʽʰˉˊʰʴ˃ʱˍʶˎˋʹ ʃʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ˃ʷˋ˖ ˍʹˌ ʆʶ˔˄ˇ˂ˇʴʾʰˌηΣ ˈˉ˖ˌ ʻʰ ˃ˉˇˊˇˏˋʶ ˄ʰ 
ʶʾ˄ʰʽ ʹ ˃ʶ˂ʷˍʹ ˃ʾʰˌ ʲʽ˄ˍʶˇʵʽʱ˂ʶ˅ʹˌΦ ʅˍʹ ˋˎ˄ʷ˔ʶʽʰΣ ʴʾ˄ʶˍʰʽ ζɳ˒ʰˊ˃ˇʴʺ ʃʶˊʽʶ˔ˇ˃ʷ˄ˇˎ 
˃ʷˋ˖ ɳˁˉʰʽʵʶˎˍʽˁˇˏηΣ ˋˍʹ˄ ˇˉˇʾʰ ʻʰ ˃ˉˇˊˇˏˋʶ ˄ʰ ˋˎʴˁʰˍʰ˂ʷʴʶˍʰʽ ʹ ʵʽʶ˅ʰʴ˖ʴʺ 
ˉʶʽˊʱ˃ʰˍˇˌ ˋˍˇ ʶˊʴʰˋˍʺˊʽˇ ʰˉˈ ˍˇˎˌ ˃ʰʻʹˍʷˌΦ ʁ ʵʶˏˍʶˊˇˌ ˍˏˉˇˌ ʶʾ˄ʰʽ ˍˇ 
ά{ǳǇǇƭŜƳŜƴǘŀƭ .ƭŜƴŘέΣ ˍˇ ˇˉˇʾˇ ˅ʶˁʽ˄ʱʶʽ ˃ʶ ζɲʽʰˉˊʰʴ˃ʱˍʶˎˋʹ ʃʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ˃ʷˋ˖ 
ɳˁˉʰʽʵʶˎˍʽˁˇˏη ˁʰʽ ʰˁˇ˂ˇˎʻʶʾ ζɳ˒ʰˊ˃ˇʴʺ ʃʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ˃ʷˋ˖ ʆʶ˔˄ˇ˂ˇʴʾʰˌηΦ ɱʽʰ 
ˉʰˊʱʵʶʽʴ˃ʰΣ ˇʽ ˃ʰʻʹˍʷˌ ʻʰ ˃ˉˇˊˇˏˋʰ˄ ˄ʰ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˋʶ ˃ʽʰ ˋˎʸʺˍʹˋʹ ˃ʶ ˍˇ˄ 
ʶˁˉʰʽʵʶˎˍʽˁˈ ˁʰʽ ˋˍʹ˄ ˋˎ˄ʷ˔ʶʽʰ ˄ʰ ʶˉʶ˅ʶˊʴʱʸˇ˄ˍʰʽ ˃ʽʰ ˉˊˇˋˇ˃ˇʾ˖ˋʹ ˂ʰ˃ʲʱ˄ˇ˄ˍʰˌ 
ʰ˄ʰˍˊˇ˒ˇʵˈˍʹˋʹ ˃ʷˋ˖ ˍˇˎ ˎˉˇ˂ˇʴʽˋˍʺΦ ʆʷ˂ˇˌΣ ˇ ˍˊʾˍˇˌ ˍˏˉˇˌ ʶʾ˄ʰʽ ˍˇ 
ϦwŜǇƭŀŎŜƳŜƴǘ .ƭŜƴŘϦΣ ˇ ˇˉˇʾˇˌ ʵʶ˄ ʷ˔ʶʽ ˃ˇ˄ˇˋʺ˃ʰ˄ˍʹ ˁʰˍʶˏʻˎ˄ˋʹΣ ˈˉ˖ˌ ˇʽ ʵˏˇ 
ˉˊˇʹʴˇˏ˃ʶ˄ˇʽΣ ˁʰʻ˗ˌ ʵʾ˄ʶʽ ˍʹ˄ ʵˎ˄ʰˍˈˍʹˍʰ ˄ʰ ˋˎ˄ʵˎʰˋˍˇˏ˄ ˃ʶ ʵʽʰ˒ˇˊʶˍʽˁˇˏˌ 
ˍˊˈˉˇˎˌ ˍʰ ˉʰˊʰˁʱˍ˖ ˋˍˇʽ˔ʶʾʰΥ 

¶ ζɲʽʰˉˊʰʴ˃ʱˍʶˎˋʹ ʃʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ˃ʷˋ˖ ʆʶ˔˄ˇ˂ˇʴʾʰˌηΣ 

¶ ζɲʽʰˉˊʰʴ˃ʱˍʶˎˋʹ ʃʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ˃ʷˋ˖ ɳˁˉʰʽʵʶˎˍʽˁˇˏηΣ 

¶ ζɳ˒ʰˊ˃ˇʴʺ ʃʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ˃ʷˋ˖ ʆʶ˔˄ˇ˂ˇʴʾʰˌη ˁʰʽ 

¶ ζɳ˒ʰˊ˃ˇʴʺ ʃʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ˃ʷˋ˖ ɳˁˉʰʽʵʶˎˍʽˁˇˏ» (Margulieux et al., 2016). 
ɶ ʵˇ˃ʺ ʰˎˍ˗˄ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˃ˉˇˊʶʾ ˄ʰ ˎˉˇˋˍʹˊʾ˅ʶʽ ˍˈˋˇ ˍˇ˄ ˋˎ˄ʵˎʰˋ˃ˈ 

ʵʽʰ˒ˈˊ˖˄ ˉʰʽʵʰʴ˖ʴʽˁ˗˄ ˉˊˇˋʶʴʴʾˋʶ˖˄ ˋʶ ʷ˄ʰ ˃ʱʻʹ˃ʰΣ ˈˉ˖ˌ ˍʹ ˃ʱʻʹˋʹ 
ʲʰˋʽˋ˃ʷ˄ʹ ˋˍʹ ʵʽʶˊʶˏ˄ʹˋʹ ˁʰʽ ˍʹ˄ ʶˉʾ˂ˎˋʹ ˉˊˇʲ˂ʹ˃ʱˍ˖˄ ό.ŀŜǇƭŜǊ Ŝǘ ŀƭΦΣ нлмпύΣ ˈˋˇ 
ˁʰʽ ˍʹ ʵʽʶˉʽˋˍʹ˃ˇ˄ʽˁˈˍʹˍʰ ˋˍʹ˄ ˍʱ˅ʹ ʰ˂˂ʱ ˁʰʽ ˍʹ˄ ʰ˅ʽˇˉˇʾʹˋʹ ˄ʷ˖˄ ˍʶ˔˄ˇ˂ˇʴʽˁ˗˄ 
˃ʷˋ˖˄Φ ɶ ʶ˄ˋ˖˃ʱˍ˖ˋʹˌ ˍʹˌ ˍʶ˔˄ˇ˂ˇʴʾʰˌ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ʷ˔ʶʽ ˋ˔ʶˍʽˁʱ ʻʶˍʽˁʺ ʶˉʾʵˊʰˋʹ 
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ˋˍʹ˄ ʰˉˈʵˇˋʹ ˍ˖˄ ˃ʰʻʹˍ˗˄Σ ˁˎˊʾ˖ˌ ˈˍʰ˄ ʶˋˍʽʱʸʶʽ ˋˍʹ ʴ˄˖ˋˍʽˁʺ ˎˉˇˋˍʺˊʽ˅ʹ 
όˉˊˇˋˇ˃ˇʽ˗ˋʶʽˌΣ ˇˉˍʽˁˇˉˇʽʺˋʶʽˌ ˁΦʱΦύ ʺ ˋˍʹ ʵʽʶˎˁˈ˂ˎ˄ˋʹ ˍʹˌ ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹˌ ˍ˖˄ 
˃ʰʻʹˍ˗˄ ˃ʶ ˍˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇΣ ˍˇˎˌ ˋˎ˃˃ʰʻʹˍʷˌ ˍˇˎˌ ˁʰʽ ˍˇ˄ ʶˁˉʰʽʵʶˎˍʽˁˈ όNortvig et 
al., 2018)Φ ɮˉˈ ˍʹ˄ ʱ˂˂ʹ ˃ʶˊʽʱΣ ʹ ˃ʶʾ˖ˋʹ ˍʹˌ ʵʽʱ ʸ˗ˋʹˌ ʵʽʵʰˋˁʰ˂ʾʰˌ ʰˉˇˍʶ˂ʶʾ ˃ʽʰ 
ˉˊˈˁ˂ʹˋʹ ʴʽʰ ˍˇˎˌ ˉʶˊʽˋˋˈˍʶˊˇˎˌ ʶˁˉʰʽʵʶˎˍʽˁˇˏˌΣ ʵʽˈˍʽ ˁʰ˂ˇˏ˄ˍʰʽ ˄ʰ ʶ˄ʽˋ˔ˏˋˇˎ˄ 
ˍ ́˃ʱʻʹˋʹ ˍ˖˄ ˃ʰʻʹˍ˗˄Σ ˔˖ˊʾˌ ˄ʰ ʶʾ˄ʰʽ ʵʽʰˊˁ˗ˌ ˉʰˊˈ˄ˍʶˌ όWƻƪƛƴŜƴ & Mikkonen, 
нлмоύΦ ɱʶ˄ʽˁˈˍʶˊʰΣ ˇʽ ʰˉˈ˕ʶʽˌ ˍˇˎˌ ʴʽʰ ˍʽˌ ʵʽʰʵʽˁˍˎʰˁʷˌ ʶ˃ˉʶʽˊʾʶˌ ˃ʱʻʹˋʹˌ 
ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍʹ˄ ʶˎʶ˂ʽ˅ʾʰ ˍ˖˄ ˔˖ˊˇ˔ˊˇ˄ʽˁ˗˄ ˇˊʾ˖˄ ˍʹˌ ˃ʱʻʹˋʹˌΣ ˍʹ ʵˎ˄ʰˍˈˍʹˍʰ 
ˋˎ˄ʵˎʰˋ˃ˇˏ ʵʽʵʰˁˍʽˁ˗˄ ˃ʶʻˈʵ˖˄ ˁʰʽ ˍʹ ˔ˊʺˋʹ ˍʹˌ ˍʶ˔˄ˇ˂ˇʴʾʰˌ όCƭƻǊŜǎ Ŝǘ ŀƭΦΣ нлмуύΦ  

ɰʱˋʶʽ ˈ˂˖˄ ˍ˖˄ ˉʰˊʰˉʱ˄˖Σ ˋˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʷˊʶˎ˄ʰˌ ʶʾ˄ʰʽ ʹ ʰ˄ʱˉˍˎ˅ʹ 
˕ʹ˒ʽʰˁˇˏ ʵʽʵʰˁˍʽˁˇˏ ˎ˂ʽˁˇˏ ʴʽʰ ʷ˄ʰ ʵʽʶˉʽˋˍʹ˃ˇ˄ʽˁˈ {¢9a ʰ˄ˍʽˁʶʾ˃ʶ˄ˇΣ ˈˉ˖ˌ ʹ 
ɼ˂ʽ˃ʰˍʽˁʺ ɮ˂˂ʰʴʺΣ ˉˇˎ ʰˁˇ˂ˇˎʻʶʾ ʲʰˋʽˁˇˏˌ ˍˏˉˇˎˌ ˍʹˌ ɾʽˁˍʺˌ ɾʱʻʹˋʹˌΣ ˁʰʻ˗ˌ 
ˁʰʽ ʹ ˁʰˍʰʴˊʰ˒ʺ ʰˉˈ˕ʶ˖˄ ˒ˇʽˍʹˍ˗˄ ʴʽʰ ˍʹ ʵˎ˄ʰˍˈˍʹˍʰ ʰ˅ʽˇˉˇʾʹˋʺˌ ˍˇˎ ˋˍ́ 
ˋ˔ˇ˂ʽˁʺ ˍʱ˅ʹΦ ɶ ʷˊʶˎ˄ʰ ˁʰʻˇʵʹʴʶʾˍʰʽ ʰˉˈ ˍˇ ʶ˅ʺˌ ʶˊʶˎ˄ʹˍʽˁˈ ʶˊ˗ˍʹ˃ʰ: ζʅʶ ˉˇʽˇ 
ʲʰʻ˃ˈ ʻʶ˖ˊˇˏ˄ ˇʽ ˒ˇʽˍʹˍʷˌ ˈˍʽ ʶʾ˄ʰʽ ʰ˅ʽˇˉˇʽʺˋʽ˃ˇʽ ʵʽʰ˒ˇˊʶˍʽˁˇʾ ˍˏˉˇʽ ɾʽˁˍʺˌ 
ɾʱʻʹˋʹˌ ˋʶ ˋ˔ˇ˂ʽˁʺ ˍʱ˅ʹΤηΦ 

ɾʶʻˇʵˇ˂ˇʴʾʰ 

ɮ˄ʱˉˍˎ˅ʹ ɲʽʵʰˁˍʽˁˇˏ ʇ˂ʽˁˇˏ 

ʅˍˇ ˉ˂ʰʾˋʽˇ ˂ˇʽˉˈ˄ ʰˎˍʺˌ ˍʹˌ ʶˊʴʰˋʾʰˌ ʷʴʽ˄ʶ ˋ˔ʶʵʽʰˋ˃ˈˌ ˁʰʽ ʰ˄ʱˉˍˎ˅ʹ ˎ˂ʽˁˇˏ 
ˍˊʽ˗˄ ʵʽʵʰˁˍʽˁ˗˄ ʶ˄ˇˍʺˍ˖˄ ˃ʶ ʻʷ˃ʰ ˍʹ˄ ɼ˂ʽ˃ʰˍʽˁʺ ɮ˂˂ʰʴʺ 
(http://h5p.edthe.edc.uoc.gr/ύΦ ʁˎˋʽʰˋˍʽˁʱΣ ʹ ˁʱʻʶ ʵʽʵʰˁˍʽˁʺ ʶ˄ˈˍʹˍʰ ʵˇ˃ʺʻʹˁʶ ˃ʶ 
ʲʱˋʹ ʷ˄ʰ˄ ʰˉˈ ˍˇˎˌ ˍˏˉˇˎ ̩ ɾΦɾΦΣ ˉˇˎ ˉʶˊʽʴˊʱ˒ˍʹˁʰ˄ ˉʰˊʰˉʱ˄˖Φ ɱʽʰ ˍʹ˄ 
ʰ˄ʱˉˍˎ˅ʹ ˍˇˎ ˎ˂ʽˁˇˏ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ʵʽʱ˒ˇˊʰ ˕ʹ˒ʽʰˁʱ ˃ʷˋʰΣ ˈˉ˖ˌ ʰύ 
ʵʽʰʵˊʰˋˍʽˁʷˌ ʶʽˁˈ˄ʶˌΣ ʲύ ʲʾ˄ˍʶˇ όˈˉ˖ˌ ʲʽ˄ˍʶˇʵʽʰ˂ʷ˅ʶʽˌΣ ʲʽ˄ˍʶˇˉʶʾˊʰ˃ʰΣ ʴύ 
ˉˊˇˋˇ˃ˇʽ˗ˋʶʽˌΣ ʵύ ʵʽʰʴˊʱ˃˃ʰˍʰΣ ʶύ ˕ʹ˒ʽʰˁʱ ʶˊʴʰ˂ʶʾʰ ʶˉʽˁˇʽ˄˖˄ʾʰˌ ˁʰʽ 
ˋˎ˄ʶˊʴʰˋʾʰˌ όˉΦ˔Φ Padletύ ˁʰʽ ˋˍύ ˉʰˊˇˎˋʽʱˋʶʽˌ PowerPoint. 

ɶ ʁ˄̍ˍʹˍʰ ˃ ʁˍʾˍ˂ˇ ζɼˏˁ˂ˇˌ ɯ˄ʻˊʰˁʰη ʵˇ˃ʺʻʹˁʶ ʲʱˋʶʽ ˍˇˎ άCƭƛǇǇŜŘ .ƭŜƴŘέ 
ˁʰʽ ʷ˔ʶʽ ˔˖ˊʽˋˍʶʾ ˋʶ ʵˏˇ ˃ʷˊʹΦ ʅˍˇ «мˇ ɾʷˊˇˌ» ʴʾ˄ʶˍʰʽ ζɲ̔ ʰˉˊʰʴ˃ʱˍʶˎˋʹ 
ʃʁ ˊʽʶ˔ˇ˃ʷ˄ˇˎ ˃ʷˋ˖ ʆʁ ˔˄ˇ˂ˇʴʾʰˌηΣ ˈˉˇˎ ˇʽ ˃ʰʻʹˍʷˌ ˁʰ˂ˇˏ˄ˍʰʽ ˄ʰ ˃ʶ˂ʶˍʺˋˇˎ˄ 
ʰˋˏʴ˔ˊˇ˄ʰ ˍˇ ˎ˂ʽˁˈ ˉˇˎ ʷ˔ʶʽ ʰ˄ʰˊˍʹʻʶʾ ˋˍʹ˄ ˋʶ˂ʾʵʰ ʰˉˈ ˍˇ˄ ʶˁˉʰʽʵʶˎˍʽˁˈΦ ʆˇ 
ˎ˂ʽˁˈ ʰˎˍˈ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ʵʽʰʵˊʰˋˍʽˁʺ ʶʽˁˈ˄ʰΣ ʲʽ˄ˍʶˇʵʽʰ˂ʷ˅ʶʽˌ ˁʰʽ 
ʲʽ˄ˍʶˇˉʶʾˊʰ˃ʰΣ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍˇ˄ ζɼˏˁ˂ˇ ˍˇˎ ɯ˄ʻˊʰˁʰηΦ ʁˎˋʽʰˋˍʽˁʱΣ ˇʽ 
˃ʰʻʹˍʷˌ ˅ʶˁʽ˄ʱ˄ʶ ˄ʰ ʶˉʶ˅ʶˊʴʱʸˇ˄ˍʰʽ ˍʹ˄ ʶʽˁˈ˄ʰ ˉˇˎ ʰˉʶʽˁˇ˄ʾʸʶʽ ˍˇ˄ ζɼˏˁ˂ˇ ˍˇˎ 
ɯ˄ʻˊʰˁʰη ˁʽ ʰ˄ʱ˂ˇʴʰ ˍˇ ˋʹ˃ʶʾˇ ˉˇˎ ʻʰ ʶˉʽ˂ʷ˅ˇˎ˄ ˄ʰ ˃ʶ˂ʶˍʺˋˇˎ˄Σ ʻʰ ˇʵʹʴʹʻˇˏ˄ 
ˋʶ ˁʱˉˇʽʰ ʲʽ˄ˍʶˇʵʽʱ˂ʶ˅ʹ ʺ ʲʽ˄ˍʶˇˉʶʾˊʰ˃ʰΦ ʍˋˍˈˋˇΣ ˇʽ ʲʽ˄ˍʶˇʵʽʰ˂ʷ˅ʶʽˌ ʷ˔ˇˎ˄ 
ʵʽʰ˃ˇˊ˒˖ʻʶʾ ʷˍˋʽ ˗ˋˍʶ ˄ʰ ˁʰ˂ˏˉˍˇˎ˄ ˁʱˉˇʽʶˌ ʰˉˈ ˍʽˌ ʰ˄ʱʴˁʶˌ ˍ˖˄ ˃ʰʻʹˍ˗˄Σ ˂ˈʴ˖ 
ˍʹˌ ʰˉˇˎˋʾʰˌ ˍˇˎ ʶˁˉʰʽʵʶˎˍʽˁˇˏ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˃ʶ˂ʷˍʹˌ ˍˇˎ ˎ˂ʽˁˇˏΦ ʅˍʽˌ 
ˉʰˊˇˏˋʶˌ ʲʽ˄ˍʶˇʵʽʰ˂ʷ˅ʶʽˌ ˎˉʱˊ˔ˇˎ˄ ʵʽʰʵˊʰˋˍʽˁʱ ˋʹ˃ʶʾʰΣ ˈˉˇˎ ˃ˉˇˊˇˏ˄ ˄ʰ 
ˉʰˍʺˋˇˎ˄ ˇʽ ˃ʰʻʹˍʷˌ ʴʽʰ ˄ʰ ˍˇˎˌ ʶ˃˒ʰ˄ʽˋˍˇˏ˄ ˉʶˊʽˋˋˈˍʶˊʶˌ ˉ˂ʹˊˇ˒ˇˊʾʶˌ, ʶʽˁˈ˄ʶˌ 
ˁʰʽ ʰˉʰ˄ˍʺˋʶʽˌ ˋʶ ʶˊ˖ˍʺ˃ʰˍʰ ˉˇˎ ˍˇˎˌ ʷ˔ˇˎ˄ ˍʶʻʶʾΣ ˗ˋˍʶ ˄ʰ ʶ˂ʷʴ˅ˇˎ˄ ˃ˈ˄ˇʽ ˍˇˎ ̩
ˍʽˌ ʰˉʰ˄ˍʺˋʶʽˌ ˍˇˎˌΦ  

ʅˍˇ ʲʽ˄ˍʶˇˉʶʾˊʰ˃ʰΣ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ʷ˄ʰ ˉʶʾˊʰ˃ʰ ʵʷˋ˃ʶˎˋʹˌ ˍˇˎ ʱ˄ʻˊʰˁʰΣ ˍˇ 
ˇˉˇʾ ̌ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˋʶ ʶˊʴʰˋˍʺˊʽˇ ˁʰʽ ʲʽ˄ˍʶˇˋˁˇˉʺʻʹˁʶΦ ʅˍˇ ʲʾ˄ˍʶˇ 
ˎˉʱˊ˔ˇˎ˄ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ʴʽʰ ˍʰ ˈˊʴʰ˄ʰ ˁʰʽ ˍʰ ˎ˂ʽˁʱ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽΣ ˃ʶ 
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ʰˉˇˍʷ˂ʶˋ˃ʰ ˄ʰ ʶ˅ˇʽˁʶʽ˗˄ʶˍʰʽ ˇ ˃ʰʻʹˍʺˌ ˃ʶ ˍʰ ˉˊʰʴ˃ʰˍʽˁʱ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰ ʶ˄ˈˌ 
ʶˊʴʰˋˍʹˊʾˇˎΦ ʁ̔ ˃ʰʻʹˍʷ ̩˃ˉˇˊˇˏ˄ ˄ʰ ʵˇˎ˄ ˉ̌ ʽʰ ʲʺ˃ʰˍʰ ʰˁˇ˂ˇˎʻˇˏ˄ˍʰʽ ʴʽʰ ˍʹ 
ʵʽʶ˅ʰʴ˖ʴʺ ʶ˄ˈˌ ˉʶʽˊʱ˃ʰˍˇˌΣ ˃ʶ ʰˉˇˍʷ˂ʶˋ˃ʰ ˄ʰ ʷˊ˔ˇ˄ˍʰʽ ˋʶ ʶˉʰ˒ʺ ˃ʶ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁʷˌ ʵʽʰʵʽˁʰˋʾʶˌΦ ɳˉʾˋʹˌΣ ˍˇ ʲʾ˄ˍʶˇ ʷ˔ʶʽ ˊˎʻ˃ʽˋˍʶʾ ˄ʰ ˋˍʰ˃ʰˍʱʶʽ ˋʶ 
ˁˇ˃ʲʽˁʱ ˋʹ˃ʶʾʰ ˁʰʽ ˇʽ ˃ʰʻʹˍʷˌ ˁʰ˂ˇˏ˄ˍʰʽ ˄ʰ ˉʰˊʰˍʹˊʺˋˇˎ˄Σ ˄ʰ ʶˊ˃ʹ˄ʶˏˋˇˎ˄ 
ʵʶʵˇ˃ʷ˄ʰ ˁΦ˂ˉΦ ʁˎˋʽʰˋˍʽˁʱΣ ˃ʷˋʰ ʰˉˈ ˍʹ˄ ˃ʶ˂ʷˍʹ ʰˎˍˇˏ ˍˇˎ ˎ˂ʽˁˇˏΣ ˇʽ ˃ʰʻʹˍʷˌ 
ˉˊˇʶˍˇʽ˃ʱʸˇ˄ˍʰʽ ʴʽʰ ˍˇ «нˇ ɾʷˊˇˌη ˍʹˌ ʶ˄ˈˍʹˍʰˌΣ ˈˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽʶʾˍʰʽ ʹ 
ζɳ˒ʰˊ˃ˇʴʺ ʃʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ˃ʷˋ˖ ɳˁˉʰʽʵʶˎˍʽˁˇˏηΦ  

ʆˇ ζнˇ ɾʷˊˇˌ» ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ʵˏˇ ˇ˃ʰʵʽˁʷˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ. ɶ 
ζɲˊʰˋˍʹˊʽˈˍʹˍʰ мη ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ ˍʹ˄ ˃ʶ˂ʷˍʹ ˋˍʰˍʽˁ˗˄ ˁʰʽ ʵʽʰʵˊʰˋˍʽˁ˗˄ 
ʵʽʰʴˊʰ˃˃ʱˍ˖˄. ʃʽˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ʷ˔ʶʽ ˍʹ ˃ˇˊ˒ʺ ˒ˏ˂˂ˇˎ ʶˊʴʰˋʾʰΣ̩ ˎˉʱˊ˔ˇˎ˄ 
ʶˊ˖ˍʺˋʶʽˌ ˁʰʽ ˔˗ˊˇˌ ʴʽʰ ʰˉʱ˄ˍʹˋʹΣ ˁʰʻ˗ˌ ˁʰʽ ʰ˄ʰ˂ˎˍʽˁʷˌ ˇʵʹʴʾʶˌ ˃ʶ ˍʰ ʲʺ˃ʰˍʰ 
ˉˇˎ ˉˊʷˉʶʽ ˄ʰ ʰˁˇ˂ˇˎʻʺˋˇˎ˄ ˇʽ ˃ʰʻʹˍʷˌΦ ɼʰ˂ˇˏ˄ˍʰʽ ˄ʰ ˃ʶ˂ʶˍʺˋˇˎ˄ ʵʽʰʴˊʱ˃˃ʰˍʰ 
˃ʶ ˉˊˇʶˉʽ˂ʶʴ˃ʷ˄ʶˌ ˃ʶˍʰʲ˂ʹˍʷˌΣ ʰ˂˂ʱ ˁʰʽ ʵʽʰʴˊʱ˃˃ʰˍʰ ˉˇˎ ˃ˉˇˊˇˏ˄ ˄ʰ ʶˉʽ˂ʷ˅ˇˎ˄ 
ˇʽ ʾʵʽˇʽ ˍʽˌ ˃ʶˍʰʲ˂ʹˍʷˌ ˉˇˎ ʶˉʽʻˎ˃ˇˏ˄ ˄ʰ ʶ˅ʶˍʱˋˇˎ˄Φ ʅˍʹ ζɲˊʰˋˍʹˊʽˈˍʹˍʰ нη ˍˇˎˌ 
ʸʹˍʶʾˍʰʽ ˄ʰ ˋˎʸʹˍʺˋˇˎ˄ ˖ˌ ˇ˃ʱʵʰ ˁʰʽ ˄ʰ ʰˉʰ˄ˍʺˋˇˎ˄ ˋˍˇ tŀŘƭŜǘ ˋ̱ ʹ˄ ʰˁˈ˂ˇˎʻʹ 
ʶˊ˗ˍʹˋʹΥ ζɸʰ ˃ˉˇˊˇˏˋʶ άʹ ˃ˈʵʰέ ˍʹˌ ˔ˇˊˍˇ˒ʰʴʾʰˌ ˄ʰ ʶˉʹˊʶʱˋʶʽ ˍˇ˄ ˁˏˁ˂ˇ ˍˇˎ 
ʱ˄ʻˊʰˁʰΤ ɮ˄ ˄ʰʽΣ ˉ˗ˌΤ ɮˉʰ˄ˍʺˋˍʶ ˃ʶ ʲʱˋʹ ˈˋʰ ʷ˔ʶˍʶ ʵʶʽ ˋʶ ʰˎˍʺ ˍʹ˄ ʶ˄ˈˍʹˍʰηΦ ʆˇ 
нˇ  ˃ʷˊˇˌ ˂ʰ˃ʲʱ˄ʶʽ ˔˗ˊʰ ˋˏʴ˔ˊˇ˄ʰΣ ˃ʶ ʰˉˇˍʷ˂ʶˋ˃ʰ ˇ ʶˁˉʰʽʵʶˎˍʽˁˈˌ ˄ʰ ˃ˉˇˊʶʾ ˄ʰ 
ʶʾ˄ʰʽ ˉʰˊ˗˄ ˁʰˍʱ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ ˍʹˌ ʴ˄˗ˋʹˌ ˁʰʽ ˇʽ ˃ʰʻʹˍʷˌ ˃ˉˇˊˇˏ˄ ˄ʰ 
ʰˉʶˎʻˏ˄ˇ˄ˍʰʽ ˋʶ ʰˎˍˈ˄ ʴʽʰ ˍˎ˔ˈ˄ ʰˉˇˊʾʶˌΦ 

ɶ ʶ˄ˈˍʹˍʰ ˃ʶ ʻʷ˃ʰ ζɼ˂ʽ˃ʰˍʽˁʺ ɮ˂˂ʰʴʺ ˁʰʽ ɰʽˇˉˇʽˁʽ˂ˈˍʹˍʰη ʵˇ˃ʺʻʹˁʶ 
ˋˏ˃˒˖˄ʰ ˃ʶ ˍˇ άSupplemental .ƭŜƴŘέ ˁʽ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ʵˏˇ ˃ʷˊʹΦ ɼʰˍʱ ˍʹ 
ʵʽʱˊˁʶʽʰ ˍˇˎ ˉˊ˗ˍˇˎ ˃ʷˊˇˎˌΣ ˍˇ ˇˉˇʾˇ ʵʽʰʵˊʰ˃ʰˍʾʸʶˍʰʽ ˋˏʴ˔ˊˇ˄ʰΣ ˇ ʶˁˉʰʽʵʶˎˍʽˁˈˌ 
ˋˎʸʹˍʱʶʽ ˁʱˉˇʽʶˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʷˌ ʷ˄˄ˇʽʶˌ ˃ʶ ˍˇˎˌ ˃ʰʻʹˍʷˌ ˍˇˎΦ ʅˍˇ ˍʷ˂ˇˌ ˍʹˌ 
ˋˎʸʺˍʹˋʹˌ ˇ ʶˁˉʰʽʵʶˎˍʽˁˈˌ ˍˇˎˌ ʸʹˍʱʶʽ ˄ʰ ˁʱ˄ˇˎ˄ ˃ʽʰ ˉˊˈʲ˂ʶ˕ʹΣ ˁʱ˄ˇ˄ˍʰˌ ʷˍˋʽ ˍʹ 
ˋˏ˄ʵʶˋʹ ˃ʶ ˍˇ ʵʶˏˍʶˊˇ ˃ʷˊˇˌΦ ʆˇ ʵʶˏˍʶˊˇ ˃ʷˊˇˌ ˂ʰ˃ʲʱ˄ʶʽ ˔˗ˊʰ ʰˋˏʴ˔ˊˇ˄ʰ ˁʰʽ 
ʴʾ˄ʶˍʰʽ ζɳ˒ʰˊ˃ˇʴʺ ʃʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ˃ʷˋ˖ ʆʁ ˔˄ˇ˂ˇʴʾʰˌηΦ ɼʰˍʱ ˍʹ˄ ˉˊ˗ˍʹ 
ʵˊʰˋˍʹˊʽˈˍʹˍʰΣ ˇʽ ˃ʰʻʹˍʷˌ ˁʰ˂ˇˏ˄ˍʰʽ ˄ʰ ʶˉʶ˅ʶˊʴʰˋˍˇˏ˄ ˃ʾʰ ˉˊˇˋˇ˃ˇʾ˖ˋʹΣ ˉˇˎ 
ʰ˒ˇˊʱ ˍʹ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰ ˁʰʽ ˍˇ ˉ˗ˌ ʶˉʹˊʶʱʸʶˍʰʽ ʰˉˈ ˍʹ˄ ɼ˂ʽ˃ʰˍʽˁʺ ɮ˂˂ʰʴʺΦ ɶ 
ʵˊʰˋˍʹˊʽˈˍʹˍʰ ʰˎˍʺ ʷ˔ʶʽ ʵʽʰ˃ˇˊ˒˖ʻʶʾ ˈˉ˖ˌ ʻʰ ʵʽʰ˃ˇˊ˒˖˄ˈˍʰ˄ ʷ˄ʰ ˒ˏ˂˂ˇ 
ʶˊʴʰˋʽ˗˄ ˃ʶ ˍʰ ˋˍʱʵʽʰ ʵʽʶˊʶˏ˄ʹˋʹˌ ˉˇˎ ʻʰ ˉˊʷˉʶʽ ˄ʰ ʰˁˇ˂ˇˎʻʺˋˇˎ˄ ˇʽ ˃ʰʻʹˍʷˌ. 
ɾʶˍʱ ˍʹ˄ ˇ˂ˇˁ˂ʺˊ˖ˋʹ ˍʹˌ ˉˊˇˋˇ˃ˇʾ˖ˋʹˌΣ ˎˉʱˊ˔ʶʽ ʵʽʰʻʷˋʽ˃ˇ ʲʾ˄ˍʶˇ 
ʰ˄ʰ̱́ ˇ˒ˇʵˈˍʹˋʹˌΣ ˈˉˇˎ ˇ ʶˁˉʰʽʵʶˎˍʽˁˈˌ ˁʱ˄ʶʽ ˇ ʾʵʽˇˌ ˍʹ ʵˊʰˋˍʹˊʽˈˍʹˍʰ ˁʰʽ 
ʰˉʰ˄ˍʱʶʽ ˋˍʽˌ ʶˊ˖ˍʺˋʶʽˌΦ ɴˍˋʽΣ ˇʽ ˃ʰʻʹˍʷˌ ˃ˉˇˊˇˏ˄ ˄ʰ ʵˇˎ˄ ˍʰ ˂ʱʻʹ ˍˇˎˌ ˁʰʽ ˄ʰ 
˂ˏˋˇˎ˄ ˍʽˌ ˈˉˇʽʶˌ ʰˉˇˊʾʶˌ ʷ˔ˇˎ˄Σ ʰˁˈ˃ʹ ˁʽ ˈˍʰ˄ ˇ ʶˁˉʰʽʵʶˎˍʽˁˈˌ ʵʶ˄ ʶʾ˄ʰʽ ˉʰˊ˗˄Φ 
ʅˍʹ ʵʶˏˍʶˊʹ ʵˊʰˋˍʹˊʽˈˍʹˍʰ, ˁh ˂ˇˏ˄ˍʰʽ ˄ʰ ˁʱ˄ˇˎ˄ ˃ʾʰ ˉˊˈʲ˂ʶ˕ʹ ʴʽʰ ˍˇ ˃ʷ˂˂ˇ˄Σ 
ʲʱˋʶʽ ˍ˖˄ ˈˋ˖˄ ʷ˔ˇˎ˄ ˃ʱʻʶʽΦ ʅˎ˄ʶˉ˗ˌΣ ˉˊʷˉʶʽ ˄ʰ ʰˉʰ˄ˍʺˋˇˎ˄ ˋʶ ˃ʽʰ ʶˊ˗ˍʹˋʹ ˋˍˇ 
PadletΣ ˗ˋˍʶ ˄ʰ ˅ʶˁʽ˄ʺˋʶʽ ˃ʾʰ ˋˎʸʺˍʹˋʹ ˃ʶ ˂ˇʴʽˁʱ ʶˉʽ˔ʶʽˊʺ˃ʰˍʰΣ ˋˍʹ˄ ˇˉˇʾʰ ˃ˉˇˊʶʾ 
˄ʰ ˋˎ˃˃ʶˍʷ˔ʶʽ ˁʽ ˇ ʶˁˉʰʽʵʶˎˍʽˁˈˌ ʰˋˏʴ˔ˊˇ˄ʰΦ ʅʶ ʰˎˍˈ ˍˇ ˋʹ˃ʶʾˇΣ ˇ ˊˈ˂ˇˌ ˍˇˎ ʶʾ˄ʰʽ 
ˁˎˊʾ˖ˌ ʵʽʶˎˁˇ˂ˎ˄ˍʽˁˈˌ ˁʰʽ ˁʰʻˇʵʹʴʹˍʽˁˈˌ. 

ʆʷ˂ˇˌΣ ʹ ʶ˄ˈˍʹˍʰ ˃ʶ ˍʾˍ˂ˇ ζʊʰʽ˄ˈ˃ʶ˄ˇ ʻʶˊ˃ˇˁʹˉʾˇˎ ˁʰʽ ɮ˂˂ʹ˂ʶˉʾʵˊʰˋʹ 
ʰʶˊʾ˖˄ ʻʶˊ˃ˇˁʹˉʾˇˎ ˃ʶ ˒˖ˌηΣ ˋˍʹˊʾ˔ʻʹˁʶ ˋˍʹ˄ ʵˇ˃ʺ ˍˇˎ άwŜǇƭŀŎŜƳŜƴǘ .ƭŜƴŘέ ˁʽ 
ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ˍˊʾʰ ˃ʷˊʹΦ ʅˍˇ ˉˊ˗ˍˇ ˃ʷˊˇˌ ʴʾ˄ʶˍʰʽ ʰˋˏʴ˔ˊˇ˄ʰ ʹ 
ζɲʽʰˉˊʰʴ˃ʱˍʶˎˋʹ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ˃ʷˋ˖ ʆʶ˔˄ˇ˂ˇʴʾʰˌη ˁʽ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ˃ʾʰ 
ʲʽ˄ˍʶˇʵʽʱ˂ʶ˅ʹ ˋˍʹ˄ ˇˉˇʾʰ ʷ˔ˇˎ˄ ʶ˄ˋ˖˃ʰˍ˖ʻʶʾ ʶˊ˖ˍʺˋʶʽˌΣ ˉˇˎ ʰ˄ ʰˉʰ˄ˍʹʻˇˏ˄ 
˂ʱʻˇˌΣ ˃ʶˍʰ˒ʷˊˇˎ˄ ˍˇˎˌ ˃ʰʻʹˍʷˌ ˋˍˇ ˋʹ˃ʶʾˇ ˉˇˎ ʰ˄ʰ˒ʷˊʶˍʰʽ ʹ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ 
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ʻʶ˖ˊʾʰΣ ˗ˋˍʶ ˄ʰ ˍˇ ʶˉʶ˅ʶˊʴʰˋˍˇˏ˄ ˅ʰ˄ʱΦ ʃʷˊʰ ʰˉˈ ˍʹ˄ ʲʽ˄ˍʶˇʵʽʱ˂ʶ˅ʹΣ ˎˉʱˊ˔ʶʽ ˁʽ 
ʷ˄ʰ ʲʾ˄ˍʶˇ ˉˊˇˋˇ˃ˇʾ˖ˋʹˌΣ ˍˇ ˇˉˇʾˇ ʶʾ˄ʰʽ ˃ʰʴ˄ʹˍˇˋˁˇˉʹ˃ʷ˄ʹ ʶˉʶ˅ʺʴʹˋʹ ˃ʽʰˌ 
ˉˊˇˋˇ˃ˇʾ˖ˋʹˌ ˃ʶ ʶ˄ˋ˖˃ʰˍ˖˃ʷ˄ʶˌ ʶˊ˖ˍʺˋʶʽˌ ˁʰˍʰ˄ˈʹˋʹˌΦ ʆˇ ʵʶˏˍʶˊˇ ˃ʷˊˇˌ 
ˉˊʰʴ˃ʰˍˇˉˇʽʶʾˍʰʽ ˋˏʴ˔ˊˇ˄ʰΦ ɽʰ˃ʲʱ˄ʶʽ ˔˗ˊʰ ʹ «ɳ˒ʰˊ˃ˇʴʺ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ˃ʷˋ˖ 
ʆʶ˔˄ˇ˂ˇʴʾʰˌηΣ ˈˉˇˎ ˇʽ ˃ʰʻʹˍʷˌ ˁʰ˂ˇˏ˄ˍʰʽ ˄ʰ ˃ʶ˂ʶˍʺˋˇˎ˄ ˍʹ˄ ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹ ˍ˖˄ 
ʰʶˊʾ˖˄ ˍˇˎ ʻʶˊ˃ˇˁʹˉʾˇˎ ˃ʶ ˍˊʶʽˌ ˍˏˉˇˎˌ ˍʹˌ ʰˁˍʽ˄ˇʲˇ˂ʾʰˌ ˃ʷˋ˖ ˃ʽʰˌ 
ˉˊˇˋˇ˃ˇʾ˖ˋʹˌΦ ɶ ʵˊʰˋˍʹˊʽˈˍʹˍʰ ʰˎˍʺ ʷ˔ʶʽ ˍʹ ˃ˇˊ˒ʺ ˒ˏ˂˂ˇˎ ʶˊʴʰˋʽ˗˄ ˁʰʽ 
ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ʶˊ˖ˍʺˋʶʽˌ ˉˇˎ ˁʰʻˇʵʹʴˇˏ˄ ˍʹ ʵʽʰʵʽˁʰˋʾʰ ˍˇˎ ˉʶʽˊʰ˃ʰˍʽˋ˃ˇˏ ˁʰʽ 
ˍʹˌ ʵˈ˃ʹˋʹˌ ˍʹˌ ˄ʷʰˌ ʴ˄˗ˋʹˌΦ ɴˉʶʽˍʰΣ ˉˊʰʴ˃ʰˍˇˉˇʽʶʾˍʰʽ ζɲʽʰˉˊʰʴ˃ʱˍʶˎˋʹ 
ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ˃ʷˋ˖ ɳˁˉʰʽʵʶˎˍʽˁˇˏ»Σ ˈˉˇˎ ˇʽ ˃ʰʻʹˍʷˌ ʵʽʰˉˊʰʴ˃ʰˍʶˏˇ˄ˍʰʽ ˍʽˌ ˄ʷʶˌ 
ʷ˄˄ˇʽʶˌ ˃ʶ ˍˇ˄ ʶˁˉʰʽʵʶˎˍʽˁˈΦ ʆˇ ˍˊʾˍˇ ˃ʷˊˇˌ ʲʰˋʾʸʶˍʰʽ ˋˍʹ˄ ʰˋˏʴ˔ˊˇ˄ʹ ζɳ˒ʰˊ˃ˇʴʺ 
ʃʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ˃ʷˋ˖ ʆʶ˔˄ˇ˂ˇʴʾʰˌηΣ ˈˉˇˎ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ˃ʾʰ ʵˊʰˋˍʹˊʽˈˍʹˍʰΣ ˉˇˎ 
ˇʽ ˃ʰʻʹˍʷˌ ˁʰ˂ˇˏ˄ˍʰʽ ˄ʰ ʰˉʰ˄ˍʺˋˇˎ˄ ˋʶ ˃ʽʰ ʶˊ˗ˍʹˋʹ ˋˍˇ tŀŘƭŜǘΣ ʴʽʰ ˄ʰ ˅ʶˁʽ˄ʺˋʶʽ 
ˋˎʸʺˍʹˋʹ ʴˏˊ˖ ʰˉˈ ʷ˄ʰ ʻʷ˃ʰΦ ʁ ʶˁˉʰʽʵʶˎˍʽˁˈˌ ˃ˉˇˊʶʾ ˄ʰ ˋˎ˃˃ʶˍʷ˔ʶʽ ʰˋˏʴ˔ˊˇ˄ʰ 
ˋˍʹ ˋˎʸʺˍʹˋʹ ˁʰʽ ˄ʰ ʷ˔ʶʽ ˎˉˇˋˍʹˊʽˁˍʽˁˈ ˊˈ˂ˇΦ 

ɳ˃ˉʶʽˊʽˁʺ ɴˊʶˎ˄ʰ 

ɾʽʰ ˉˊ˗ˍʹ ʵʽʶˊʶˏ˄ʹˋʹ ˍ˖˄ ʰˉˈ˕ʶ˖˄ ˒ˇʽˍʹˍ˗˄ ʴʽʰ ˍʹ ʵˎ˄ʰˍˈˍʹˍʰ ʰ˅ʽˇˉˇʾʹˋʹˌ ˍˇˎ 
˕ʹ˒ʽʰˁˇˏ ʵʽʵʰˁˍʽˁˇˏ ˎ˂ʽˁˇˏ ˋʶ ˋ˔ˇ˂ʽˁʺ ˍʱ˅ʹΣ ʵʽʶ˅ʺ˔ʻʹ ˃ʶ у ˒ˇʽˍʹˍʷˌ ˍˇˎ ʃΦʆΦɲΦɳΦ 
ˁʰʽ ˔˖ˊʾˋˍʹˁʶ ˋʶ ˍˊʶʽˌ ˒ʱˋʶʽˌΦ ʅˍʹ˄ ʊʱˋʹ мΣ ˇʽ ˒ˇʽˍʹˍʷˌ ˉˊˇˋʰ˄ʰˍˇ˂ʾˋˍʹˁʰ˄ 
ʰ˄ʰ˒ˇˊʽˁʱ ˃ʶ ˍʰ ʲʰˋʽˁʱ ˋˍˇʽ˔ʶʾʰ ˍʹˌ ɾΦɾΦ ʅˍʹ˄ ʊʱˋʹ нΣ ʷʴʽ˄ʶ ˃ʽʰ ʶˉʽˋˁˈˉʹˋʹ ˍˇˎ 
ˎ˂ʽˁˇˏ ʰˉˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌΣ ˈˉˇˎ ˍˇˎˌ ʸʹˍʺʻʹˁʶ ˄ʰ ˃ʶ˂ʶˍʺˋˇˎ˄ ˍʽˌ ʶ˄ˈˍʹˍʶˌ 
ʶˋˍʽʱʸˇ˄ˍʰˌ ˁˎˊʾ˖ˌ ˋˍʹ ʵˇ˃ʺ ˍˇˎˌΦ ʅˍʹ˄ ʊʱˋʹ оΣ ʵʽʶ˅ʺ˔ʻʹˋʰ˄ ˋˎ˄ʶ˄ˍʶˏ˅ʶʽˌ 
όˉʶˊʾˉˇˎ сл ˂ʶˉˍ˗˄ύ ˃ʶ ˍˇ˄ ˁʱʻʶ ˒ˇʽˍʹˍʺ ˅ʶ˔˖ˊʽˋˍʱΦ ʅˍˈ˔ˇˌ ʺˍʰ˄ ʹ ʰ˄ʱʵʶʽ˅ʹ ˍ˖˄ 
ʵˎ˄ʰˍˇˍʺˍ˖˄ ˁʰʽ ˍ˖˄ ˉʶˊʽˇˊʽˋ˃˗˄ ʰ˄ʱ ˍˏˉˇ ɾΦɾΦ ʴʽʰ ˃ʽʰ ʵʽʵʰˋˁʰ˂ʾʰ ʊΦɳΦ ɴʴʽ˄ʰ˄ 
ʶˊ˖ˍʺˋʶʽˌ ˋ˔ʶˍʽˁʱ ˃ʶ ˍˇ ˉˇʽʰ ʻʶ˖ˊˇˏ˄ ˋ́ ˃ʰ˄ˍʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˁʱʻʶ ˍˏˉˇˎ ʴʽʰ 
ˍʹ˄ ˎˉˇˋˍʺˊʽ˅ʹ ˃ʽʰˌ ʵʽʵʰˋˁʰ˂ʾʰˌ ʊΦɳΦΣ ʴʽʰ ˍʹ˄ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˋˎ˄ʵˎʰˋ˃ˇˏ 
ʶˉʽ˃ʷˊˇˎˌ ˋˍˇʽ˔ʶʾ˖˄Σ ˍˇˎˌ ʸʹˍʺʻʹˁʶ ˄ʰ ˁʱ˄ˇˎ˄ ˋˏʴˁˊʽˋʹ ˃ʶ ˃ʾʰ ˋˎ˃ʲʰˍʽˁʺ 
ʵʽʵʰˋˁʰ˂ʾʰ ʊΦɳΦ ˁʰʽ ˄ʰ ˉˊˇˍʶʾ˄ˇˎ˄ ʰ˂˂ʰʴʷˌ ˋˍʹ ʵˇ˃ʺ ˍˇˎ ˎ˂ʽˁˇˏΦ ʁʽ ˋˎ˄ʶ˄ˍʶˏ˅ʶʽˌ 
ʹ˔ˇʴˊʰ˒ʺʻʹˁʰ˄ ˁʰʽ ʰˉˇ˃ʰʴ˄ʹˍˇ˒˖˄ʺʻʹˁʰ˄Φ 
 

ɲʇɿɮʆʁʆɶʆɳʅ 

Å ɮˎˍˇˊˊˏʻ˃ʽˋʹ 
Å ʅˍʱˋʹ -ɳ˄ʵʽʰ˒ʷˊˇ˄ 
Å ɳ˄ʶˊʴˈˌ ɳ˃ˉ˂ˇˁʺ κ ʅˎ˃˃ʶˍˇ˔ʺ 
ˋˍʹ ʵˈ˃ʹˋʹ ˍʹˌ ʴ˄˗ˋʹˌ 

ɾʰʻʹˍʷˌ 

Å ʊʱˋʶʽˌ ɲʽʶˊʶˏ˄ʹˋʹˌ 
Å ɮ˄ʰˍˊˇ˒ˇʵˈˍʹˋʹ 
Å ɳ˅ˇʽˁˇ˄ˈ˃ʹˋʹ ʋˊˈ˄ˇˎ 
Å ɲˇ˃ʺ 
Å ʅˎ˄ʶˊʴʰˋʾʰ 

ʅ˔ʶʵʽʰˋ˃ˈˌ 
ɲʽʵʰˋˁʰ˂ʾʰˌ 

ʃɳʄɹʁʄɹʅɾʁɹ 
Å ʁˊʴʱ˄˖ˋʹ ʃ˂ʹˊˇ˒ˇˊʾʰˌ 
Å ɮ˂˂ʹ˂ʶˉʾʵˊʰˋʹ 
Å ʃʶʽˊʰ˃ʰˍʽˁʺ ɮ˄ˍʽ˃ʶˍ˗ˉʽˋʹ 

ʆʶ˔˄ˇ˂ˇʴʽˁʱ ɾʷˋʰ 
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ʃʾ˄ʰˁʰˌ 1 ɼʰˍʹʴˇˊʽˇˉˇʾʹˋʹ ʰˉˈ˕ʶ˖˄ ˒ˇʽˍʹˍ˗˄ 

ɽˈʴ˖ ˍˇˎ ʵʽʶˊʶˎ˄ʹˍʽˁˇˏ ˔ʰˊʰˁˍʺˊʰ ˍʹˌ ʷˊʶˎ˄ʰˌ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ 
ˉˇʽˇˍʽˁˇʾ ˃ʷʻˇʵˇʽ ʰ˄ʱ˂ˎˋʹˌ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ όaŀȅǊƛƴƎΣ нлмрύΦ ʁʽ ʰˉˈ˕ʶʽˌ ˍ˖˄ 
˒ˇʽˍʹˍ˗˄ ˁʰˍʰˍʱ˔ʻʹˁʰ˄ ˖ˌ ˉˊˇˌ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ʵʽʰˋˍʱˋʶʽˌ ˍʹˌ ʵʽʵʰˋˁʰ˂ʾʰˌ ˁʰʽ ˍʹˌ 
˃ʱʻʹˋʹˌΣ ˇʽ ˇˉˇʾʶˌ ˇˊʴʰ˄˗ʻʹˁʰ˄ ˋʶ ˍˊʶʽˌ ʶˎˊˏˍʶˊʶˌ ʻʶ˃ʰˍʽˁʷˌ όʲ˂Φ ʃʾ˄ʰˁʰˌ мύΣ ˇʽ 
ˇˉˇʾʶˌ ʶʾ˄ʰʽ ζɾʰʻʹˍʷˌηΣ ζʅ˔ʶʵʽʰˋ˃ˈˌ ɲʽʵʰˋˁʰ˂ʾʰˌη ˁʰʽ ζʆʶ˔˄ˇ˂ˇʴʽˁʱ ɾʷˋʰηΦ ɱʽʰ 
ˁɦ ʻʶ ˃ʾʰ ʰˉˈ ʰˎˍʷˌ ˍʽˌ ʵʽʰˋˍʱˋʶʽˌ ˁʰˍʰ˃ʶˍˊʺʻʹˁʶ ʹ ʰˉˈ˂ˎˍʹ ˋˎ˔˄ˈˍʹˍʰ ʰ˄ʰ˒ˇˊ˗˄ 
ˋ˔ʶˍʽˁʱ ˃ʶ ʵˎ˄ʰˍˈˍʹˍʶˌ ˁʰʽ ˉʶˊʽˇˊʽˋ˃ˇˏˌΣ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍˇ ʰ˄ ʰ˄ʰ˒ʷˊˇ˄ˍʰʽ ˋʶ 
ʵʽʰˉˊʰʴ˃ʱˍʶˎˋʹ ʺκˁʰʽ ʶ˒ʰˊ˃ˇʴʺ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ˃ʷˋ˖ ʶˁˉʰʽʵʶˎˍʽˁˇˏ ʺ ˃ʷˋ˖ 
ˍʶ˔˄ˇ˂ˇʴʾʰˌ ʵʹ˂ʰʵʺ ˋˏʴ˔ˊˇ˄ʰ ς ʰˋˏʴ˔ˊˇ˄ʰΦ ɱʽʰ ˉʰˊʱʵʶʽʴ˃ʰΣ ʰ˄ʰ˒ˇˊʽˁʱ ˃ʶ ˍʹ 
ʵʽʱˋˍʰˋʹ ˍʹˌ ζɮ˄ʰˍˊˇ˒ˇʵˈˍʹˋʹˌη ˋˍˇ ˋˏʴ˔ˊˇ˄ˇ ˁˇ˃˃ʱˍʽΣ ʷ˄ʰˌ ˒ˇʽˍʹˍʺˌ 
ʰ˄ʰʴ˄˗ˊʽˋʶ ˍʹ ʵˎ˄ʰˍˈˍʹˍʰ ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ ʷ˔ʶʽ ˋˍˇ ˄ζʅ˔ʶʵʽʰˋ˃ˈ ʵʽʵʰˋˁʰ˂ʾʰˌηΣ 
˂ʷʴˇ˄ˍʰˌ ˈˍʽ ζʅˍʹ ˋˏʴ˔ˊˇ˄ʹ ʵʽʰˉˊʰʴ˃ʱˍʶˎˋʹΣ ʻʰ ˎˉʱˊ˔ʶʽ ʰ˄ʰˍˊˇ˒ˇʵˈˍʹˋʹ ˈˉˇˎ 
ˎˉʱˊ˔ʶʽ ʰˉˇˊʾʰΣ ˃ˉˇˊʶʾ ˇ ʶˁˉʰʽʵʶˎˍʽˁˈˌ ˄ʰ ˍʹ˄ ʰˉʰ˄ˍʺˋʶʽΣ ʴʽʰˍʾ ʶʾ˄ʰʽ ʶˁʶʾΦηΦ 
ɮ˄ˍʾˋˍˇʽ˔ʰ ˃ʽʰ ˒ˇʽˍʺˍˊʽʰ ʰ˄ʰʴ˄˗ˊʽˋʶ ʷ˄ʰ˄ ˉʶˊʽˇˊʽˋ˃ˈ ˉˇˎ ʰ˒ˇˊˇˏˋʶ ˍʹ˄ 
ζɮ˄ʰˍˊˇ˒ˇʵˈˍʹˋʹη ˋˍˇ ʰˋˏʴ˔ˊˇ˄ˇ ˁˇ˃˃ʱˍʽ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌΣ ˂ʷʴˇ˄ˍʰˌ ˈˍʽ ζɺˋ˖ˌ ˍˇ 
˃ʶʽˇ˄ʷˁˍʹ˃ʰ ʶˁʶʾ ʶʾ˄ʰʽ ʹ ʰˉˇˎˋʾʰ ˍˇˎ ʶˁˉʰʽʵʶˎˍʽˁˇˏΣ ʵʽˈˍʽ ʰ˄ ʷ˔ˇˎ˄ ˁʱˉˇʽʰ ʰˉˇˊʾʰ 
ʺ ʵˎˋˁˇ˂ʾʰ ʶˁʶʾ ʵʶ˄ ˃ˉˇˊˇˏ˄ ˄ʰ ˍʹ˄ ˂ˏˋˇˎ˄Φη. 

ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ 

ʁʽ ˉʰˊʰˁʱˍ˖ ˉʾ˄ʰˁʶˌ ʰ˒ˇˊˇˏ˄ ˍʽˌ ʰˉˈ˕ʶʽˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˋ˔ʶˍʽˁʱ ˃ʶ ˍˇˎˌ ˍˊʶʽˌ 
ʵʽʰ˒ˇˊʶˍʽˁˇˏˌ ˍˏˉˇˎˌ ɾʽˁˍʺˌ ɾʱʻʹˋʹˌ ʲʱˋʶʽ ˍ˖˄ ˇˉˇʾ˖˄ ʶʾ˔ʰ˄ ʵˇ˃ʹʻʶʾ ˇʽ 
ʵʽʵʰˁˍʽˁʷˌ ʶ˄ˈˍʹˍʶˌ ˉˇˎ ˁ˂ʺʻʹˁʰ˄ ˄ʰ ˃ʶ˂ʶˍʺˋˇˎ˄Φ ɮˎˍʱ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ 
ˉˊˇʷˊ˔ˇ˄ˍʰʽ ʰˉˈ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˍ˖˄ ˋˎ˄ʶ˄ˍʶˏ˅ʶ˖˄Φ ʁʽ ʰˊʽʻ˃ˇʾ ˉˇˎ 
ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽΣ ʰ˄ʰ˒ʷˊˇ˄ˍʰʽ ˋˍˇ ˉ˂ʺʻˇˌ ˍ˖˄ ʰ˄ʰ˒ˇˊ˗˄ ʰˉˈ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ 
ˋ˔ʶˍʽˁʱ ˃ʶ ˍʽˌ ˎˉˇˁʰˍʹʴˇˊʾʶˌ ˉˇˎ ˎˉʱˊ˔ˇˎ˄ ˋˍˇˎˌ ˉʾ˄ʰˁʶˌΦ 

ʃʾ˄ʰˁʰˌ 2 ɮˉˈ˕ʶʽˌ ʊˇʽˍʹˍ˗˄ ʴʽʰ ˍˇ ζCƭƛǇǇŜŘ .ƭŜƴŘη 

ʁ ʃʾ˄ʰˁʰˌ 2 ˉʰˊˇˎˋʽʱʸʶʽ ˍʽˌ ʰˉˈ˕ʶʽˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˋ˔ʶˍʽˁʱ ˃ʶ ˍˇ ζCƭƛǇǇŜŘ 
.ƭŜƴŘηΦ ʃʰˊʰˍʹˊ˗˄ˍʰˌ ˂ˇʽˉˈ˄ ˍˇ˄ ˉʾ˄ʰˁʰ ʵʽʰˉʽˋˍ˗˄ˇˎ˃ʶ ˈˍʽ ˇʽ ˒ˇʽˍʹˍʷˌ 
ʰ˄ʰ˒ʷˊˇ˄ˍʰʽ ˍˊʽˉ˂ʱˋʽʶˌ ˒ˇˊʷˌ ˋˍʹ˄ ζɮˋˏʴ˔ˊˇ˄ʹ ɲʽʰˉˊʰʴ˃ʱˍʶˎˋʹ ʃʶˊʽʶ˔ˇ˃ʷ˄ˇˎη 
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ɼʰˍʹʴˇˊʾʶˌ ʇˉˇˁʰˍʹʴˇˊʾʶˌ 

ɮˉˈ˂ˎˍʹ ʅˎ˔˄ˈˍʹˍʰ 
ɮ˄ʰ˒ˇˊ˗˄ 

ɲˎ˄ʰˍˈ
-ˍʹˍʶˌ 

ʃʶˊʽˇ-
ˊʽˋ˃ˇʾ 

ʅˎ˄ˇ˂ʽˁʱ 

ɲʽʰˉˊʰʴ˃ʱˍʶˎˋʹ 
ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ 

 
ɮˋˏʴ˔ˊˇ˄ʰ 

ɾʰʻʹˍʷˌ 19 8 
89 

(78%) 
ʅ˔ʶʵʽʰˋ˃ˈˌ ɲʽʵʰˋˁʰ˂ʾʰˌ 17 17 

ʆʶ˔˄ˇ˂ˇʴʽˁʱ ɾʷˋʰ 17 11 

ɳ˒ʰˊ˃ˇʴʺ 
ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ 

 
ʅˏʴ˔ˊˇ˄ʰ 

ɾʰʻʹˍʷˌ 3 1 
25 

(22%) 
ʅ˔ʶʵʽʰˋ˃ˈˌ ɲʽʵʰˋˁʰ˂ʾʰˌ 18 1 

ʆʶ˔˄ˇ˂ˇʴʽˁʱ ɾʷˋʰ 2 0 



ʃʄɮɼʆɹɼɮ мнˇˎ ʅʇɿɳɲʄɹʁʇ ɳɿɳʊɳʆ   ʃʄʁʊʁʄɹɼɳʅ ɮɿɮɼʁɹɿʍʅɳɹʅ 

196 
 

ʰˉˈ ˈΣˍʽ ˋˍʹ ζʅˏʴ˔ˊˇ˄ʹ ɳ˒ʰˊ˃ˇʴʺ ʃʶˊʽʶ˔ˇ˃ʷ˄ˇˎηΦ ʆˇ ʴʶʴˇ˄ˈˌ ʰˎˍˈ ˇ˒ʶʾ˂ʶˍʰʽ ˋˍˇ 
ˈˍʽ ˍˇ ˋˏʴ˔ˊˇ˄ˇ ˋˁʷ˂ˇˌ ˍˇˎˌ ʶʾ˄ʰʽ ˉʽˇ ˇʽˁʶʾˇΣ ʵʽˈˍʽ ʶʾ˄ʰʽ ˉʽˇ ˁˇ˄ˍʱ ˋˍʹ ˋˎ˄ʹʻʽˋ˃ʷ˄ʹ 
ʵʽʵʰˁˍʽˁʺ ˉˊʰˁˍʽˁʺ ˁʽ ˖ˌ ʶˁ ˍˇˏˍˇˎ ʵʶ˄ ʷ˔ˇˎ˄ ˍˈˋʰ ʻʷ˃ʰˍʰ ˄ʰ ˋ˔ˇ˂ʽʱˋˇˎ˄Φ 

 ʃʽˇ ʰ˄ʰ˂ˎˍʽˁʱΣ ˇʽ ˒ˇʽˍʹˍʷˌ ʻʶ˖ˊˇˏ˄ ˈˍʽ ʹ ζɮˋˏʴ˔ˊˇ˄ʹ ɲʽʰˉˊʰʴ˃ʱˍʶˎˋʹ 
ʃʶˊʽʶ˔ˇ˃ʷ˄ˇˎη ˃ˉˇˊʶʾ ˄ʰ ˉˊˇˋ˒ʷˊʶʽ ˍʹ ʵˎ˄ʰˍˈˍʹˍʰ ˋˍˇˎˌ ˃ʰʻʹˍʷˌ ˄ʰ ˃ʱʻˇˎ˄ ˄ʰ 
ʵʽʰ˔ʶʽˊʾʸˇ˄ˍʰʽ ˃ˈ˄ˇʽ ˍˇˎˌ ˍʹ˄ ˉˇˊʶʾʰ ˍʹˌ ˃ʱʻʹˋʺˌ ˍˇˎˌΦ ɳˉʽˉ˂ʷˇ˄Σ ʻʶ˖ˊˇˏ˄ ˈˍʽ 
ʲˇʹʻʱʶʽ ˋˍʹ˄ ˁʰ˂ˏˍʶˊʹ ʵʽʰ˔ʶʾˊʽˋʹ ˍˇˎ ˔ˊˈ˄ˇˎ ˋˍˇ ˋˏʴ˔ˊˇ˄ˇ ˁˇ˃˃ʱˍʽ ˍʹˌ 
ʵʽʵʰˋˁʰ˂ʾʰˌ ˉˇˎ ʰˁˇ˂ˇˎʻʶʾ ˁʰʽ ˋˍˇ ˇˉˇʾˇ ʴʾ˄ʶˍʰʽ ʹ ζɳ˒ʰˊ˃ˇʴʺ ʃʶˊʽʶ˔ˇ˃ʷ˄ˇˎηΦ 
ʂˋˇ˄ ʰ˒ˇˊʱ ˍʹ ˔ˊʺˋʹ ˍ˖˄ ˍʶ˔˄ˇ˂ˇʴʽˁ˗˄ ˃ʷˋ˖˄ ˋʶ ʰˎˍˈ ˍˇ ˁˇ˃˃ʱˍʽΣ ˉʽˋˍʶˏˇˎ˄ ˈˍʽ 
ˋˎ˃ʲʱ˂˂ˇˎ˄ ˋˍʹ˄ ʶ˄ʾˋ˔ˎˋʹ ˍʹˌ ʶ˃ˉ˂ˇˁʺˌ ˍ˖˄ ˃ʰʻʹˍ˗˄ ˁʰˍʱ ˍʹ ʵˈ˃ʹˋʹ ˍʹˌ ʴ˄˗ˋʹˌ 
ˍˇˎˌΦ ʅ˔ʶˍʽˁʱ ˃ʶ ˍˇ ˋˏʴ˔ˊˇ˄ˇ ˁˇ˃˃ʱˍʽΣ ˇʽ ˒ˇʽˍʹˍʷˌ ʻʶ˖ˊˇˏ˄ ˖ˌ ɻˎ ˄ʰˍˈˍʹˍʰ ˍʹ˄ 
ˉʰˊˇ˔ʺ ʱ˃ʶˋʹˌ ˁʰʽ ʶ˅ʰˍˇ˃ʽˁʶˎ˃ʷ˄ʹˌ ʲˇʺʻʶʽʰˌ ˋˍˇˎˌ ˃ʰʻʹˍʶˎˈ˃ʶ˄ˇˎˌΣ ˍˇ˄ʾʸˇ˄ˍʰˌ 
ˍʹ˄ ˋʹ˃ʰˋʾʰ ˍʹˌ ˉʰˊˇˎˋʾʰˌ ˍˇˎ ʶˁˉʰʽʵʶˎˍʽˁˇˏΦ 

 

ʃʾ˄ʰˁʰˌ 3 ɮˉˈ˕ʶʽˌ ʊˇʽˍʹˍ˗˄ ʴʽʰ ˍˇ ζ{ǳǇǇƭŜƳŜƴǘŀƭ .ƭŜƴŘη 

ʅˍˇ˄ ʃʾ˄ʰˁʰ 3 ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˇʽ ʰˉˈ˕ʶʽˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ˉˇˎ ʰ˒ˇˊˇˏ˄ ˍˇ 
ζ{ǳǇǇƭŜƳŜƴǘŀƭ .ƭŜƴŘηΦ ɮˎˍˈ ˉˇˎ ˉʰˊʰˍʹˊʶʾˍʰʽ ˁʰʽ ˋʶ ʰˎˍˈ˄ ˍˇ˄ ˉʾ˄ʰˁʰ ʶʾ˄ʰʽ ʹ 
ʶˉʽˁʷ˄ˍˊ˖ˋʹ ˍˇˎˌ ˋˍˇ ʰˋˏʴ˔ˊˇ˄ˇ ˁˇ˃˃ʱˍʽΣ ˋˍˇ ˇˉˇʾˇ ʰ˄ʰ˒ʷˊˇ˄ˍʰʽ ʵʽˉ˂ʱˋʽʶˌ ˒ˇˊʷˌ 
ʰˉˈ ˈ,ˍʽ ˋˍˇ ˋˏʴ˔ˊˇ˄ˇΦ ɶ ʵʽʰ˒ˇˊʱ ˃ʶ ˍˇ˄ ˉˊˇʹʴˇˏ˃ʶ˄ˇ ˍˏˉˇ ʶʾ˄ʰʽ ˈˍʽ ʹ ζɳ˒ʰˊ˃ˇʴʺ 
ʃʶˊʽʶ˔ˇ˃ʷ˄ˇˎη ˋʶ ʰˎˍˈ˄ ʷ˔ʶʽ ˇˊʽˋˍʶʾ ˄ʰ ˉˊʰʴ˃ʰˍˇˉˇʽʶʾˍʰʽ ʰˋˏʴ˔ˊˇ˄ʰΦ 

ʃʽˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˇʽ ˒ˇʽˍʹˍʷˌ ʰ˄ˍʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˖ˌ ʵˎ˄ʰˍˈˍʹˍʰ ˍʹˌ 
ζʅˏʴ˔ˊˇ˄ʹˌ ɲʽʰˉˊʰʴ˃ʱˍʶˎˋʹˌ ʃʶˊʽʶ˔ˈ˃ʶ˄ˇˎη ˍˇ ˈˍʽ ˃ˉˇˊʶʾ ˄ʰ ˎˉʱˊ˅ʶʽ ʱ˃ʶˋʹ 
ʰ˄ʰˍˊˇ˒ˇʵˈˍʹˋʹ ˁʰʽ ʲˇʺʻʶʽʰ ˋˍˇˎˌ ˃ʰʻʹˍʷˌ ˂ˈʴ˖ ˍʹˌ ˉʰˊˇˎˋʾʰˌ ʶˁˉʰʽʵʶˎˍʽˁˇˏΣ 
ˋʶ ʰ˄ˍʾʻʶˋʹ ˃ʶ ˍʹ˄ ζɮˋˏʴ˔ˊˇ˄ʹ ɳ˒ʰˊ˃ˇʴʺ ʃʶˊʽʶ˔ˇ˃ʷ˄ˇˎη ˉˇˎ ʰˁˇ˂ˇˎʻʶʾΦ ɱʽʰ 
ʰˎˍˈ˄ ˍˇ˄ ˂ˈʴˇ ʻʶ˖ˊˇˏ˄ ˈˍʽ ʹ ˒ʱˋʹ ˍʹˌ ζɮ˄ʰʵˈ˃ʹˋʹˌη ʰˉˈ ˍˇ ˃ˇ˄ˍʷ˂ˇ ˍʹˌ 
ʵʽʶˊʶˏ˄ʹˋʹˌΣ ʻʰ ˉˊʷˉʶʽ ˄ʰ ʴʾ˄ʶˍʰʽ ˉʰˊˇˎˋʾʰ ʶˁˉʰʽʵʶˎˍʽˁˇˏΣ ʵʽˈˍʽ ʶʾ˄ʰʽ ʰˊˁʶˍʱ 
ʰˉʰʽˍʹˍʽˁʺ ʰˉˈ ˍˇˎˌ ˃ʰʻʹˍʷˌΦ ʅˎ˄ʶˉ˗ˌΣ ʶʾ˄ʰʽ ʵˏˋˁˇ˂ˇ ˄ʰ ˍʹ ʵʽʰ˔ʶʽˊʽˋˍˇˏ˄ ˔˖ˊʾˌ 
ˍʹ˄ ˉʰˊˇˎˋʾʰ ˍˇˎ ʶˁˉʰʽʵʶˎˍʽˁˇˏ ˁʰˍʱ ˍʹ˄ ζɮˋˏʴ˔ˊˇ˄ʹ ɳ˒ʰˊ˃ˇʴʺ ʃʶˊʽʶ˔ˇ˃ʷ˄ˇˎηΦ 

ʅˍˇ˄ ʃʾ˄ʰˁʰ 4 ˉʰˊʰˍʹˊʶʾˍʰʽ ˈˍʽ ˇʽ ʰˉˈ˕ʶʽˌ ˍ˖˄ ˒ˇʽˍʹˍ˗˄ ʴʽʰ ˍˇ 
ζwŜǇƭŀŎŜƳŜƴǘ .ƭŜƴŘη ʰ˒ˇˊˇˏ˄ ˁˎˊʾ˖ˌ ˍʰ ʰˋˏʴ˔ˊˇ˄ʰ ˁˇ˃˃ʱˍʽʰΣ ˋˍʰ ˇˉˇʾʰ 
ˉˊʰʴ˃ʰˍˇˉˇʽˇˏ˄ˍʰʽ ʹ ʵʽʰˉˊʰʴ˃ʱˍʶˎˋʹ ˁʰʽ ʹ ʶ˒ʰˊ˃ˇʴʺ ˍˇˎ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎΦ ɼʰˍʱ ˍʹ 
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ɼʰˍʹʴˇˊʾʶˌ ʇˉˇˁʰˍʹʴˇˊʾʶˌ 
ɮˉˈ˂ˎˍʹ ʅˎ˔˄ˈˍʹˍʰ ɮ˄ʰ˒ˇˊ˗˄ 

ɲˎ˄ʰˍˈ-
ˍʹˍʶˌ 

ʃʶˊʽˇ-
ˊʽˋ˃ˇʾ 

ʅˎ˄ˇ˂ʽˁʱ 

ɲʽʰˉˊʰʴ˃ʱˍʶˎˋʹ 
ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ 
ʅˏʴ˔ˊˇ˄ʰ 

ɾʰʻʹˍʷˌ 4 5 

27 
(28%) 

ʅ˔ʶʵʽʰˋ˃ˈˌ 
ɲʽʵʰˋˁʰ˂ʾʰˌ 

12 5 

ʆʶ˔˄ˇ˂ˇʴʽˁʱ ɾʷˋʰ 1 0 

ɳ˒ʰˊ˃ˇʴʺ 
ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ 
ɮˋˏʴ˔ˊˇ˄ʰ 

ɾʰʻʹˍʷˌ 13 4 

69 
(72%) 

ʅ˔ʶʵʽʰˋ˃ˈˌ 
ɲʽʵʰˋˁʰ˂ʾʰˌ 

15 25 

ʆʶ˔˄ˇ˂ˇʴʽˁʱ ɾʷˋʰ 12 0 
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ʴ˄˗˃ʹ ˍˇˎˌΣ ˃ˉˇˊʶʾ ˄ʰ ʴʾ˄ʶʽ ˁʰ˂ˏˍʶˊʹ ʵʽʰ˔ʶʾˊʽˋʹ ˔ˊˈ˄ˇˎ ˋʶ ʰˎˍʱΣ ʵʽˈˍʽ ˍʰ 
ʰˋˏʴ˔ˊˇ˄ʰ ˁˇ˃˃ʱˍʽʰ ʶ˅ˇʽˁˇ˄ˇ˃ˇˏ˄ ˔ˊˈ˄ˇ ˋˍʰ ˋˏʴ˔ˊˇ˄ʰΦ ɴˍˋʽΣ ʵʾ˄ʶˍʰʽ ʹ ʵˎ˄ʰˍˈˍʹˍʰ 
ˋˍˇˎˌ ʶˁˉʰʽʵʶˎˍʽˁˇˏˌ ˄ʰ ʶ˄ˍʱ˅ˇˎ˄ ˉʶˊʽˋˋˈˍʶˊʶˌ ʲʽ˖˃ʰˍʽˁʷˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˋˍʰ 
ˋˏʴ˔ˊˇ˄ʰ ˁˇ˃˃ʱˍʽʰ ˁʰʽ ˄ʰ ˎˉˇˋˍʹˊʾ˅ˇˎ˄ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʶˊʰ ʷ˄ʰ ˃ʱʻʹ˃ʰ 
ʲʰˋʽˋ˃ʷ˄ˇ ˋˍʹ ʵʽʶˊʶˏ˄ʹˋʹ ʶ˅ʰʽˍʾʰˌ ˍʹˌ ˏˉʰˊ˅ʹˌ ˍ˖˄ ˋˏʴ˔ˊˇ˄˖˄Φ ʁʽ ʰˉˈ˕ʶʽˌ ˍˇˎˌ 
ʴʽʰ ˍʰ ˍʶ˔˄ˇ˂ˇʴʽˁʱ ˃ʷˋʰ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˋˍˇ ˁˇ˃˃ʱˍʽ ˍʹˌ ʰˋˏʴ˔ˊˇ˄ʹˌ 
ʶ˒ʰˊ˃ˇʴʺˌ ˍˇˎ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ʶʾ˄ʰʽ ˈˍʽ ˍʰ ʶˊʴʰ˂ʶʾʰ ˉˇˎ ˎˉˇˋˍʹˊʾʸˇˎ˄ ˍʹ˄ 
ʰˋˏʴ˔ˊˇ˄ʹ ʶˉʽˁˇʽ˄˖˄ʾʰ ˁʰʽ ˋˎ˄ʶˊʴʰˋʾʰΣ ˈˉ˖ˌ ˍˇ tŀŘƭŜǘΣ ʻʶ˖ˊˇˏ˄ˍʰʽ ˉˇ˂ˏ ˔ˊʺˋʽ˃ʰΦ 
ɾʷˋʰ ʰˉˈ ʰˎˍʱ ʵʾ˄ʶˍʰʽ ʹ ʵˎ˄ʰˍˈˍʹˍʰ ˋʶ ˈ˂ˇˎˌ ˍˇˎˌ ˃ʰʻʹˍʷˌ ˄ʰ ʶˁ˒ˊʱˋˇˎ˄ ˍʽˌ 
ʰˉˈ˕ʁ̔ ˌ ˍˇˎˌ ˁʰʽ ˄ʰ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˋˍʹ ˋˎʸʺˍʹˋʹΦ ɳˉʾˋʹˌΣ ʵʾ˄ʶˍʰʽ ʹ ʵˎ˄ʰˍˈˍʹˍʰ ˋˍˇ˄ 
ʶˁˉʰʽʵʶˎˍʽˁˈ ˄ʰ ˋˎ˃˃ʶˍʷ˔ʶʽ ʰˋˏʴ˔ˊˇ˄ʰ ˋˍʹ ˋˎʸʺˍʹˋʹΣ ˗ˋˍʶ ˄ʰ ʲˇʹʻʺˋʶʽ ˁʰʽ 
ʶ˄ʵʶ˔ˇ˃ʷ˄˖ˌ ˄ ʰ ˍʹ˄ ˁʰˍʶˎʻˏ˄ʶʽΦ 

ʃʾ˄ʰˁʰˌ 4 ɮˉˈ˕ʶʽˌ ʊˇʽˍʹˍ˗˄ ʴʽʰ ˍˇ ζReplacement Blend» 

ʂˋˇ˄ ʰ˒ˇˊʱ ˍʰ ˋˏʴ˔ˊˇ˄ʰ ˁˇ˃˃ʱˍʽʰΣ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ʶˋˍʽʱʸˇˎ˄ ˁˎˊʾ˖ˌ ˋˍʹ˄ 
ˋˏʴ˔ˊˇ˄ʹ ʶ˒ʰˊ˃ˇʴʺ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎΦ ʂˉ˖ˌ ˒ʱ˄ʹˁʶ ˄ʰ ˎˉˇˋˍʹˊʾʸˇˎ˄ ˁʰʽ ˋˍˇ˄ ˍˏˉˇ 
ζCƭƛǇǇŜŘ .ƭŜƴŘηΣ ʻʶ˖ˊˇˏ˄ ˈˍʽ ˃ˉˇˊʶʾ ˄ʰ ˎˉˇˋˍʹˊʽ˔ˍˇˏ˄ ˁʱˉˇʽʶˌ ʰˉˈ ˍʽˌ ˒ʱˋʶʽˌ 
ʵʽʶˊʶˏ˄ʹˋʹˌΣ ˁʰʻ˗ˌ ˁʰʽ ˄ʰ ʵˇʻʶʾ ʶˉʰˊˁʺˌ ʲˇʺʻʶʽʰ ˁʰʽ ʰ˄ʰˍˊˇ˒ˇʵˈˍʹˋʹΣ ˂ˈʴ˖ ˍʹˌ 
ˉʰˊˇˎˋʾʰˌ ˍˇˎ ʶˁˉʰʽʵʶˎˍʽˁˇˏΦ 

ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ 

ʅˎ ˃ˉʶˊʰʾ˄ˇˎ˃ʶ ˂ˇʽˉˈ˄ ˈˍʽ ˇʽ ˒ˇʽˍʹˍʷˌ ʰ˄ˍʽ˃ʶˍ˖ˉʾʸˇˎ˄ ˖ˌ ˉˊˈˁ˂ʹˋʹ ˍʹ˄ 
ʵʽʰ˃ˈˊ˒˖ˋʹ ˃ʽʰˌ ʵʽʵʰˋˁʰ˂ʾʰˌ ɾΦɾΦΣ ʹ ˇˉˇʾʰ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ʰˎˍˈ˄ˇ˃ʰ ˁʽ 
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ɼʰˍʹʴˇˊʾʶˌ ʇˉˇˁʰˍʹʴˇˊʾʶˌ 

ɮˉˈ˂ˎˍʹ ʅˎ˔˄ˈˍʹˍʰ 
ɮ˄ʰ˒ˇˊ˗˄ 

ɲˎ˄ʰˍˈ
-ˍʹˍʶˌ 

ʃʶˊʽˇ-
ˊʽˋ˃ˇʾ 

ʅˎ˄ˇ˂ʽˁʱ 

ɲʽʰˉˊʰʴ˃ʱˍʶˎˋʹ 
ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ 

 
ɮˋˏʴ˔ˊˇ˄ʰ 

ɾʰʻʹˍʷˌ 3 6 
38 

(31%) 
ʅ˔ʶʵʽʰˋ˃ˈˌ ɲʽʵʰˋˁʰ˂ʾʰˌ 12 4 

ʆʶ˔˄ˇ˂ˇʴʽˁʱ ɾʷˋʰ 12 1 

ɲʽʰˉˊʰʴ˃ʱˍʶˎˋʹ 
ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ 

 
ʅˏʴ˔ˊˇ˄ʰ 

ɾʰʻʹˍʷˌ 3 1 
15 

(12%) 
ʅ˔ʶʵʽʰˋ˃ˈˌ ɲʽʵʰˋˁʰ˂ʾʰˌ 6 0 

ʆʶ˔˄ˇ˂ˇʴʽˁʱ ɾʷˋʰ 5 0 

ɳ˒ʰˊ˃ˇʴʺ 
ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ 

 
ʅˏʴ˔ˊˇ˄ʰ 

ɾʰʻʹˍʷˌ 5 0 
25 

(21%) 
ʅ˔ʶʵʽʰˋ˃ˈˌ ɲʽʵʰˋˁʰ˂ʾʰˌ 14 0 

ʆʶ˔˄ˇ˂ˇʴʽˁʱ ɾʷˋʰ 5 1 

ɳ˒ʰˊ˃ˇʴʺ 
ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ 

 
ɮˋˏʴ˔ˊˇ˄ʰ 

ɾʰʻʹˍʷˌ 5 2 
43 

(36%) 
ʅ˔ʶʵʽʰˋ˃ˈˌ ɲʽʵʰˋˁʰ˂ʾʰˌ 17 4 

ʆʶ˔˄ˇ˂ˇʴʽˁʱ ɾʷˋʰ 13 2 
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ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʱ ʰˋˏʴ˔ˊˇ˄ʰ ˃ʷˊʹΦ ɸʶ˖ˊˇˏ˄ ˈˍʽ ʵʽʰ˃ˇˊ˒˗˄ˇ˄ˍʰˌ ʷ˄ʰ 
ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈ ʰˋˏʴ˔ˊˇ˄ˇ ˁˇ˃˃ʱˍʽ ʴʽʰ ˃ʽʰ ʵʽʵʰˋˁʰ˂ʾʰ ʊΦɳΦ ˉˇˎ ˋˍʹˊʾʸʶˍʰʽ ˋʶ 
ʰˊ˔ʷˌ ɾΦɾΦΣ ˃ˉˇˊʶʾ ˄ʰ ʶ˄ʽˋ˔ˎʻʶʾ ʹ ʶ˃ˉ˂ˇˁʺ ˍ˖˄ ˃ʰʻʹˍ˗˄Σ ˁʰʻ˗ˌ ˁʰʽ ˄ʰ ʵʽʰˍʹˊʹʻʶʾ 
ʹ ˉˊˇˋˇ˔ʺ ˁʰʽ ˍˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˍˇˎˌ ˁʰʻΩ ˈ˂ʹ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ʵʽʵʰˋˁʰ˂ʾʰˌΦ ɳˉʾˋʹˌΣ 
ˉʽˋˍʶˏˇˎ˄ ˈˍʽ ˃ˉˇˊʶʾ ˄ʰ ˁʰ˂˂ʽʶˊʴʹʻʶʾ ʹ ʰˎˍˇˊˊˎʻ˃ʽˋˍʽˁʺ ˍˇˎˌ ʽˁʰ˄ˈˍʹˍʰ ˋˍʹ 
˃ʱʻʹˋʹΣ ʵʹ˂ʰʵʺ ʹ ʽˁʰ˄ˈˍʹˍʰ ˄ʰ ʶ˂ʷʴ˔ˇˎ˄ ˃ˈ˄ˇʽ ˍˇˎˌ ˍʹ˄ ˉˇˊʶʾʰ ˍʹˌ ˃ʱʻʹˋʺˌ ˍˇˎˌΦ 

ɳˉʽˉˊˇˋʻʷˍ˖ˌΣ ʻʰ ˃ˉˇˊˇˏˋʰ˄ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄ ʰˊ˔ʷˌ ɾΦɾΦΣ ˗ˋˍʶ ˄ʰ 
ˎˉˇˋˍʹˊʽ˔ʻʶʾ ˃ʾʰ ʵʽʵʰˋˁʰ˂ʾʰ ʊΦɳΦ ʲʱˋʶʽ ʵʽʶˊʶˏ˄ʹˋʹˌΦ ʅˏ˃˒˖˄ʰ ˃ʶ ˍʽˌ ʰˉˈ˕ʶʽˌ ˍ˖˄ 
˒ˇʽˍʹˍ˗˄Σ ˃ʽʰ ʵʽʵʰˋˁʰ˂ʾʰ ˍʷˍˇʽˇˎ ˍˏˉˇˎ ʻʰ ˃ˉˇˊˇˏˋʶ ˄ʰ ʵˇ˃ʹʻʶʾ ˃ʶ ʲʱˋʹ ˍʹ 
˃ˇˊ˒ʺ ˍˇˎ «Replacement Blend»Φ ʊʰʾ˄ʶˍʰʽ ˄ʰ ʻʶ˖ˊˇˏ˄ ˈˍʽ ʰˎˍˈˌ ˇ ˍˏˉˇˌ ɾΦɾΦ 
ʶʾ˄ʰʽ ˉʽˇ ˁʰˍʱ˂˂ʹ˂ˇˌ ʴʽʰ ˃ʽʰ ʵʽʵʰˋˁʰ˂ʾʰ ʵˇ˃ʹ˃ʷ˄ʹ ˃ʶ ˍʽˌ ʰˊ˔ʷˌ ˍʹˌ ˃ʱʻʹˋʹˌ ˃ʷˋ˖ 
ʵʽʶˊʶˏ˄ʹˋʹˌΣ ˁʰʻ˗ˌ ˉʽˋˍʶˏˇˎ˄ ˈˍʽ ʹ ʵˇ˃ʺ ˍˇˎ ˃ˉˇˊʶʾ ˄ʰ ˁʰ˂ˏˉˍʶʽ ˍʽˌ ʰ˄ʱʴˁʶˌ ʶ˄ˈˌ 
ˍʷˍˇʽˇˎ ˉ˂ʰʽˋʾˇˎΦ ɮˎˍˈ ˇ˒ʶʾ˂ʶˍʰʽ ˋˍˇ ˈˍʽ ʹ ˏˉʰˊ˅ʹ ˍ˖˄ ʰˋˏʴ˔ˊˇ˄˖˄ ˁˇ˃˃ʰˍʽ˗˄ 
ˋˎ˃ʲʱ˂˂ʶʽ ˋˍʹ˄ ʰˉʶ˂ʶˎʻʷˊ˖ˋʹ ˔ˊˈ˄ˇˎ ˋˍʰ ˋˏʴ˔ˊˇ˄ʰ ˁˇ˃˃ʱˍʽʰΣ ˃ʶ ʰˉˇˍʷ˂ʶˋ˃ʰ ˄ʰ 
ʶ˄ˍʱˋˋˇ˄ˍʰʽ ˉʶˊʽˋˋˈˍʶˊʶˌ ˃ʰʻʹˍˇˁʶ˄ˍˊʽˁʷˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ʵʽʶˊʶˏ˄ʹˋʹˌΦ ɳˉʾˋʹˌΣ 
ˁʰˍʰ˂ʺʴˇˎ˃ʶ ˋˍˇ ˋˎ˃ˉʷˊʰˋ˃ʰ ˈˍʽ ˋʹ˃ʰ˄ˍʽˁˈ ˋˍˇʽ˔ʶʾˇ ʰˎˍ˗˄ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ʶʾ˄ʰʽ 
ʹ ˉʰˊˇˎˋʾʰ ʺ ʰˉˇˎˋʾʰ ˍˇˎ ʶˁˉʰʽʵʶˎˍʽˁˇˏ ʰˉˈ ˍˇ ˁʱʻʶ ˁˇ˃˃ʱˍʽΣ ʵʽˈˍʽ ˁʰʻˇˊʾʸʶʽ ˍˇ˄ 
ˍˊˈˉˇ ˉʰˊˇ˔ʺˌ ʲˇʺʻʶʽʰˌ ˁʽ ʰ˄ʰˍˊˇ˒ˇʵˈˍʹˋʹˌΦ ʁʽ ˒ˇʽˍʹˍʷˌ ʻʶ˖ˊˇˏ˄ ˈˍʽ ˇʽ ˂ʽʴˈˍʶˊˇ 
ʰˉʰʽˍʹˍʽˁʷˌ ʵʽʰʵʽˁʰˋʾʶˌ ˍʹˌ ˃ʱʻʹˋʹˌ ˃ʷˋ˖ ʵʽʶˊʶˏ˄ʹˋʹˌ ˃ˉˇˊˇˏ˄ ˄ʰ ʶ˄ˍʰ˔ʻˇˏ˄ 
ˋˍʰ ʰˋˏʴ˔ˊˇ˄ʰ ˁˇ˃˃ʱˍʽʰΦ ɮˎˍˈ ʷ˔ʶʽ ˖ˌ ʰˉˇˍʷ˂ʶˋ˃ʰ ˄ʰ ʶ˅ˇʽˁˇ˄ˇ˃ʶʾˍʰʽ ˔ˊˈ˄ˇˌ ˁʰˍʱ 
ˍʰ ˋˏʴ˔ˊˇ˄ʰ ˁˇ˃˃ʱˍʽʰΣ ˇ ˇˉˇʾˇˌ ˄ʰ ˃ˉˇˊʶʾ ˄ʰ ʰ˒ʽʶˊ˖ʻʶʾ ˋˍʽˌ ˉʽˇ ʰˉʰʽˍʹˍʽˁʷˌ 
˒ʱˋʶʽˌ ˍʹˌ ʵʽʶˊʶˏ˄ʹˋʹˌΣ ˈˉˇˎ ʶʾ˄ʰʽ ˋʹ˃ʰ˄ˍʽˁʺ ʹ ˉʰˊˇˎˋʾʰ ˍˇˎ ʶˁˉʰʽʵʶˎˍʽˁˇˏΦ 

ʆʷ˂ˇˌΣ ˇʽ ˒ˇʽˍʹˍʷˌ ʻʶ˖ˊˇˏ˄ ˈˍʽ ˍʰ ˍʶ˔˄ˇ˂ˇʴʽˁʱ ˃ʷˋʰ ʷ˔ˇˎ˄ ˋˎ˃ˉ˂ʹˊ˖˃ʰˍʽˁˈ 
ˁʰʽ ˎˉˇˋˍʹˊʽˁˍʽˁˈ ˊˈ˂ˇ ˋʶ ˈ˂ˇ ˍˇ ˉ˂ʰʾˋʽˇΣ ˁʰʻ˗ˌ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʴʽʰ ˄ʰ 
ˁʰ˂ˏ˕ˇˎ˄ ˍʽˌ ʰʵˎ˄ʰ˃ʾʶˌ ˍˇˎ ʶˁʱˋˍˇˍʶ ˍˏˉˇˎΣ ʰ˂˂ʱ ˁʰʽ ʴʽʰ ˄ʰ ʶ˄ʽˋ˔ˏˋˇˎ˄ ˍʽˌ 
ʵˎ˄ʰˍˈˍʹˍʷˌ ˍˇˎΦ 
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ʁʽ ʰˉˈ˕ʶʽˌ ˃ʰʻʹˍ˗˄ ɰκʻ˃ʽʰˌ ɳˁˉʰʾʵʶˎˋʹˌ ʴʽʰ ˍʹ˄ ʶ˅ 
ʰˉˇˋˍʱˋʶ˖ˌ ʵʽʵʰˋˁʰ˂ʾʰ ˍ˖˄ ʊˎˋʽˁ˗˄ ɳˉʽˋˍʹ˃˗˄ ˋˍʹ 
ʵʽʱˊˁʶʽʰ ˍʹˌ ˉʰ˄ʵʹ˃ʾʰˌ COVID-19 

ɹ˖ʱ˄˄ʰ ʅˍʰˏˊˇˎΣ ɮ˔ʽ˂˂ʷʰˌ ɾʰ˄ʵˊʾˁʰˌ, ɼˎˊʽʱˁˇˌ ɼˎˊʽʰˁˇˏΣ 
ɼ˖˄ˋˍʰ˄ˍʾ˄ʰ ʅˍʶ˒ʰ˄ʾʵˇˎΣ ɼ˖˄ˋˍʰ˄ˍʾ˄ˇˌ ʅˁˇˊʵˇˏ˂ʹˌ  

ʃʰʽʵʰʴ˖ʴʽˁˈ ʆ˃ʺ˃ʰ ɲʹ˃ˇˍʽˁʺˌ ɳˁˉʰʾʵʶˎˋʹˌΣ ɳʻ˄ʽˁˈ ϧ ɼʰˉˇʵʽˋˍˊʽʰˁˈ 
ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɮʻʹ˄˗˄ 

ʃʶˊʾ˂ʹ˕ʹ  

ʅˍʹ˄ ʶˊʴʰˋʾʰ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʷˊʶˎ˄ʰˌ ˉˇˎ ʷʴʽ˄ʶ ˋʶ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ɮ˘ 
ɽˎˁʶʾˇˎΣ ˃ʶ ˋˁˇˉˈ ˄ʰ ʰˉˇˍˎˉ˖ʻˇˏ˄ ˇʽ ʰˉˈ˕ʶʽˌ ˍˇˎˌ ʴʽʰ ˍʹ ʵʽʵʰˋˁʰ˂ʾʰ ˍ˖˄ ʊˎˋʽˁ˗˄ 
ɳˉʽˋˍʹ˃˗˄Σ ˉˇˎ ʷʴʽ˄ʶ ʰ˄ʰʴˁʰˋˍʽˁʱ ʶ˅ ʰˉˇˋˍʱˋʶ˖ˌ ˂ˈʴ˖ ˍʹˌ ˉʰ˄ʵʹ˃ʾʰˌ COVID-мф ˁʰˍʱ ˍˇ 
ˋ˔ˇ˂ʽˁˈ ʷˍˇˌ нлнл-нмΦ ɮˉˈ ʵʶʾʴ˃ʰ мфт ʰˍˈ˃˖˄ ʵʽʰ˒ʱ˄ʹˁʶ ˈˍʽ ʹ ʶ˅ ʰˉˇˋˍʱˋʶ˖ˌ ʵʽʵʰˋˁʰ˂ʾʰ 
ˍ˖˄ ʊˎˋʽˁ˗˄ ɳˉʽˋˍʹ˃˗˄ ʵʶ˄ ʽˁʰ˄ˇˉˇʾʹˋʶ ˍˇˎˌ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ˃ʶ ʶ˅ʰʾˊʶˋʹ ˍʹ˄ ʰˎ˅ʹ˃ʷ˄ʹ 
˔́ ʺˋʹ ˇˉˍʽˁˇʰˁˇˎˋˍʽˁˇˏ ˎ˂ʽˁˇˏΦ ʍˌ ʰʽˍʾʶˌ ʰ˄ʰ˒ʷˊʻʹˁʰ˄ ˇʽ ˋˎ˄ʻʺˁʶˌ ˋˍˇ˄ ˔˗ˊˇ ˉˇˎ 
ʲˊʾˋˁˇ˄ˍʰ˄ ˇʽ ˃ʰʻʹˍʷˌΣ ˍʰ ˍʶ˔˄ʽˁʱ ˉˊˇʲ˂ʺ˃ʰˍʰ ˋˏ˄ʵʶˋʹˌΣ ʹ ʷ˂˂ʶʽ˕ʹ ʶˉʽˁˇʽ˄˖˄ʾʰˌ ˃ʶ ˍˇˎˌ 
ˋˎ˃˃ʰʻʹˍʷˌ ˁʰʽ ˍˇ˄κˍʹ˄ ʶˁˉʰʽʵʶˎˍʽˁˈΣ ʹ ʷ˂˂ʶʽ˕ʹ ʶˉʰˊˁˇˏˌ ˉʶʽˊʰ˃ʰˍʽˋ˃ˇˏ ˁʰʽ ʹ 
ˉʶˊʽˇˊʽˋ˃ʷ˄ʹ ˁʰˍʰ˄ˈʹˋʹ ʶ˄˄ˇʽ˗˄Φ  

ɽʷ˅ʶʽˌ ˁ˂ʶʽʵʽʱΥ ɳ˅ ʰˉˇˋˍʱˋʶ˖ˌ ʵʽʵʰˋˁʰ˂ʾʰΣ ʊˎˋʽˁʷˌ ɳˉʽˋˍʺ˃ʶˌΣ  ˉʰ˄ʵʹ˃ʾʰ COVID-19, 
ʰˉˈ˕ʶʽˌ ˃ʰʻʹˍ˗˄  

{ŜŎƻƴŘŀǊȅ ǎŎƘƻƻƭ ǎǘǳŘŜƴǘǎΩ ǾƛŜǿǎ ƻƴ tƘȅǎƛŎǎ ǘŜŀŎƘƛƴƎ ŀǘ 
a distance in the context of COVID-19 pandemic 

Ioanna Stavrou, Achilleas Mandrikas, Kyriakos Kyriakou, Constantina 
Stefanidou, Constantine Skordoulis  

National & Kapodistrian University of Athens, Department of Primary Education  

Abstract 

In this article the findings from a survey conducted on high school students (K-10) are 
ǇǊŜǎŜƴǘŜŘΣ ƛƴ ƻǊŘŜǊ ǘƻ ŜƳŜǊƎŜ ǎǘǳŘŜƴǘǎΩ ǾƛŜǿǎ ŎƻƴŎŜǊƴƛƴƎ ǘƘŜ ŘƛǎǘŀƴŎŜ ǎŎƛŜƴŎŜ ŜŘǳŎŀǘƛƻƴΣ 
which was necessarily implemented by distance due to the COVID-19 pandemic during the 
school year 2020-21. The sample of 197 students was not satisfied by the distance science 
education except the increased use of supporting audiovisual material. As causes of this 
ǊŜǎǳƭǘ ǘƘŜ ŎƻƴŘƛǘƛƻƴǎ ƛƴ ǎǘǳŘŜƴǘǎΩ ŜƴǾƛǊƻƴƳŜƴǘΣ ǘŜŎƘƴƛŎŀƭ ŎƻƴƴŜŎǘƛƻƴ ǇǊƻōƭŜƳǎΣ ƭŀŎƪ ƻŦ 
communication with classmates and teacher, lack of sufficient experimentation and limited 
understanding of concepts were recorded. 

Keywords: Science Education, distance teaching, COVID-мф ǇŀƴŘŜƳƛŎΣ ǎǘǳŘŜƴǘǎΩ ǾƛŜǿs 
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ɳʽˋʰʴ˖ʴʺ 

ɶ ˉʰ˄ʵʹ˃ʽˁʺ ˁˊʾˋʹ ˍʹˌ /h±L5-мф ʰˉˈ ˍʹ˄ ˉˊ˗ˍʹ ˋˍʽʴ˃ʺ ˍʹˌ ʶ˃˒ʱ˄ʽˋʺˌ ˍʹˌ 
ʶˉʹˊʷʰˋʶ ˍʹ˄ ʶˁˉʰʾʵʶˎˋʹ ˋʶ ˈ˂ʶˌ ˍʽˌ ʲʰʻ˃ʾʵʶˌ ˉʰʴˁˇˋ˃ʾ˖ˌ όDi Pietro et al., 2020̃ 
UNESCO, нлнмύΦ ɶ ɳ˂˂ʱʵʰ ˋˎʴˁʰˍʰ˂ʷʴʶˍʰʽ ˋˍʽˌ ˔˗ˊʶˌ ˃ʶ ˍʹ˄ ˉʽˇ ˃ʰˁˊʱ ˁʰʽ 
ʰʵʽʱ˂ʶʽˉˍʹ ˉʶˊʾˇʵˇ ʰ˄ʰˋˍˇ˂ʺˌ ˂ʶʽˍˇˎˊʴʾʰˌ ˍ˖˄ ˋ˔ˇ˂ʶʾ˖˄ ˈ˂˖˄ ˍ˖˄ ʲʰʻ˃ʾʵ˖˄  
όɼɳɾɳʆɳ, нлнмύΦ ɳʽʵʽˁʱΣ ˈˋˇ˄ ʰ˒ˇˊʱ ˋˍʰ ɽˏˁʶʽʰ ˁʱˉˇʽ˖˄ ˉʶˊʽˇ˔˗˄Σ ʰ˄ʱ˃ʶˋʰ ˋˍʰ 
ˇˉˇʾʰ ˁʰʽ ˍʹˌ ɮˍˍʽˁʺˌΣ ʲˊʾˋˁˇ˄ˍʰ˄ ˋʶ ˁʰʻʶˋˍ˗ˌ ʰ˄ʰˋˍˇ˂ʺˌ ʰʵʽʱ˂ʶʽˉˍʰ ʰˉˈ ˍʽˌ т 
ɿˇʶ˃ʲˊʾˇˎ нлнл ʷ˖ˌ ˍʽˌ мн ɮˉˊʽ˂ʾˇˎ нлнмΦ  

ɶ ˋˏʴ˔ˊˇ˄ʹ ʶ˅ ʰˉˇˋˍʱˋʶ˖ˌ ʵʽʵʰˋˁʰ˂ʾʰ ʰ˄ʰ˒ʷˊʶˍʰʽ ˋˍˇ˄ ˍˏˉˇ ʶˁˉʰʾʵʶˎˋʹˌΣ 
ˈˉˇˎ ˍʰ ʱˍˇ˃ʰ ˉˇˎ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˋˍʹ ˃ʰʻʹˋʽʰˁʺ ʵʽʰʵʽˁʰˋʾʰ ʰ˂˂ʹ˂ʶˉʽʵˊˇˏ˄ ˋˍˇ˄ 
ʾʵʽˇ ˔ˊˈ˄ˇ ˃ʶ ˍʹ ʲˇʺʻʶʽʰ ˍʹˌ ˕ʹ˒ʽʰˁʺˌ ˍʶ˔˄ˇ˂ˇʴʾʰˌΣ ʰ˄ʶ˅ʱˊˍʹˍʰ ʰ˄ ʲˊʾˋˁˇ˄ˍʰʽ ˋʶ 
ʵʽʰ˒ˇˊʶˍʽˁʷˌ ˍˇˉˇʻʶˋʾʶˌΦ ɶ ˋˏʴ˔ˊˇ˄ʹ ʶ˅ ʰˉˇˋˍʱˋʶ˖ˌ ʵʽʵʰˋˁʰ˂ʾʰ ʻʶ˖ˊʶʾˍʰʽ ʷ˄ʰ 
ʶʾʵˇˌ ζʸ˖˄ˍʰ˄ʺˌ ʵʽʵʰˋˁʰ˂ʾʰˌηΣ ˈˉˇˎ ʹ ˋˎ˃˃ʶˍˇ˔ʺ ˍ˖˄ ˃ʰʻʹˍ˗˄ ˋˍʹ ˃ʰʻʹˋʽʰˁʺ 
ʵʽhɻ ʽˁʰˋʾʰ ˋˍˇ˄ ʾʵʽˇ ˔ˊˈ˄ˇ ˋˍˇ˔ʶˏʶʽ ˋˍˇ ˄ʰ ʵʹ˃ʽˇˎˊʴʹʻʶʾ ˃ʽʰ ˉʽˇ ˋˎʴˁˊˇˍʹ˃ʷ˄ʹ 
ˁʰʽ ˅ʶˁʱʻʰˊʹ ʵˇ˃ʺ ˍˇˎ  ˃ʰʻʺ˃ʰˍˇˌΣ ʶ˄˗ ˍʰˎˍˈ˔ˊˇ˄ʰ ʶ˃ˉ˂ˇˎˍʾʸʶˍʰʽ ʹ 
ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹ ʰ˄ʱ˃ʶˋʰ ˋˍʰ ˃ʷ˂ʹ ˍʹˌ ˍʱ˅ʹˌ ό²ŀǘǘǎ, 2016). 

ʅʹ˃ʰ˄ˍʽˁʺ ˋˎ˄ʽˋˍ˗ˋʰ ˍʹˌ ˋˏʴ˔ˊˇ˄ʹˌ ʶ˅ ʰˉˇˋˍʱˋʶ˖ˌ ʵʽʵʰˋˁʰ˂ʾʰˌΣ ˋˏ˃˒˖˄ʰ 
˃ʶ ˉˇ˂˂ˇˏˌ ˃ʶ˂ʶˍʹˍʷˌΣ ʻʶ˖ˊʶʾˍʰʽ ʹ ʶ˃ˉ˂ˇˁʺ ˍ˖˄ ˃ʰʻʹˍ˗˄ όaǳȊŀƳƳƛƭ Ŝǘ ŀƭΦ, 2020) 
ˁʰʽ ʹ ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹ ˃ʶˍʰ˅ˏ ˍ˖˄ ˋˎ˃˃ʶˍʶ˔ˈ˄ˍ˖˄ όDǊŀȅ ϧ 5ƛƭƻǊŜǘƻ, 2016̃ Martin & 
Bolliger, нлмуύΦ ɳˉʾˋʹˌΣ ˋʹ˃ʰ˄ˍʽˁˈˌ ˉʰˊʱʴˇ˄ˍʰˌ ˍʹˌ ˉˇʽˈˍʹˍʰˌ ˍʹˌ ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹˌ 
ʰ˄ʱ˃ʶˋʰ ˋˍˇˎˌ ʶˁˉʰʽʵʶˎˍʽˁˇˏˌ ˁʰʽ ˍˇˎˌ ˃ʰʻʹˍʷˌΣ ˍʹˌ ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹˌ ˃ʶˍʰ˅ˏ ˍ˖˄ 
˃ʰʻʹˍ˗˄ ˁʰʻ˗ˌ ˁʰʽ ˍʹˌ  ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹˌ ˍ˖˄ ˃ʰʻʹˍ˗˄ ˃ʶ ˍˇ  ʴ˄˖ˋˍʽˁˈ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ 
ʰˉˇˍʶ˂ʶʾ  ʹ ʽˁʰ˄ˇˉˇʾʹˋʹ ˍ˖˄ ˃ʰʻʹˍ˗˄ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ʶ˅ ʰˉˇˋˍʱˋʶ˖ˌ ʵʽʵʰˋˁʰ˂ʾʰ 
(Angelova, 2021̃ Katsidis et al., 2008). 

ʅˍʹ˄ ˉʰˊˇˏˋʰ ʶˊʴʰˋʾʰ ʵʽʶˊʶˎ˄˗˄ˍʰʽ ˇʽ ʰˉˈ˕ʶʽˌ ˍ˖˄ ˃ʰʻʹˍ˗˄ ɮ˘ ɽˎˁʶʾˇˎ 
ʰˉˈ ˍʹ˄ ʶ˅ ʰˉˇˋˍʱˋʶ˖ˌ ʵʽʵʰˋˁʰ˂ʾʰ όʶ˅ɮɲύ ˍ˖˄ ʊˎˋʽˁ˗˄ ɳˉʽˋˍʹ˃˗˄ όʊɳύΣ ˉˇˎ 
ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍʰ ˃ʰʻʺ˃ʰˍʰ ʊˎˋʽˁʺΣ ʋʹ˃ʶʾʰΣ ɰʽˇ˂ˇʴʾʰΦ ɳˉʽ˂ʷ˅ʰ˃ʶ ˄ʰ ʰˉʶˎʻˎ˄ʻˇˏ˃ʶ 
ˋˍˇˎˌ ˃ʰʻʹˍʷˌ ˍʹˌ ɮ˘ ɽˎˁʶʾˇˎΣ ʶˉʶʽʵʺ ˋʶ ʰˎˍˈ ˍˇ ʶˉʾˉʶʵˇ ˇʽ ʊˎˋʽˁʷˌ ɳˉʽˋˍʺ˃ʶˌ 
ʰˉˇˍʶ˂ˇˏ˄ ˃ʷˊˇˌ ˍˇˎ ʴʶ˄ʽˁˇˏ ˁˇˊ˃ˇˏ ˃ʰʻʹ˃ʱˍ˖˄ ˁʰʽ ʵʶ˄ ʰ˄ˍʽ˃ʶˍ˖ˉʾʸˇ˄ˍʰʽ ʰˉˈ 
ˍˇˎˌ ˃ʰʻʹˍʷˌ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˍˇˎˌ ʴʽʰ ˍʽˌ ˉʰ˄ʶ˂˂ʺ˄ʽʶˌ ʶ˅ʶˍʱˋʶʽˌΦ  

ɾʶʻˇʵˇ˂ˇʴʾʰ 

ɳˊʶˎ˄ʹˍʽˁˈ ʶˊ˗ˍʹ˃ʰ 
ʆˇ ˁˏˊʽˇ ʶˊʶˎ˄ʹˍʽˁˈ ʶˊ˗ˍʹ˃ʰΣ ˍʹˌ  ˉʰˊˇˏˋʰˌ ʷˊʶˎ˄ʰˌ  ʺˍʰ˄Υ ʃˇʽʶˌ ʶʾ˄ʰʽ ˇʽ ʰˉˈ˕ʶʽˌ 
ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ɰκʻ˃ʽʰˌ ɳˁˉκˋʹˌ ʴʽʰ ˍʹ˄ ʶ˅ ʰˉˇˋˍʱˋʶ˖ˌ ʵʽʵʰˋˁʰ˂ʾʰ ˍ˖˄ 
ʊˎˋʽˁ˗˄ ɳˉʽˋˍʹ˃˗˄ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ˍʹ˂ʶˁˉʰʾʵʶˎˋʹˌ ˂ˈʴ˖ ˍʹˌ ˉʰ˄ʵʹ˃ʾʰˌ ˍʹˌ 
COVID-мф ˁʰˍʱ ˍˇ ˋ˔ˇ˂ʽˁˈ ʷˍˇˌ нлнл-21;  

ɲʶʾʴ˃ʰ ˍʹˌ ʷˊʶˎ˄ʰˌ 

ʆˇ ʵʶʾʴ˃ʰ ˍʹˌ ʷˊʶˎ˄ʰˌ ʰˉˇˍʷ˂ʶˋʰ˄ мфт ˃ʰʻʹˍʷˌ ˁʰʽ ˃ʰʻʺˍˊʽʶˌ ɮ˘ ɽˎˁʶʾˇˎΣ ˉˇˎ 
ˉˊˇʷˊ˔ˇ˄ˍʰ˄ ʰˉˈ ɽˏˁʶʽʰ ˍˇˎ ɿˇ˃ˇˏ ɮˍˍʽˁʺˌ ˁʰʽ ˍˇˎ ɿˇ˃ˇˏ ɾʶˋˋʹ˄ʾʰˌΣ ˋˍʰ ˇˉˇʾʰ 
ʹ ʶˊʶˎ˄ʹˍʽˁʺ ˇ˃ʱʵʰ ʶʾ˔ʶ ˉˊˈˋʲʰˋʹΦ 
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ʅˎ˂˂ˇʴʺ ˁʰʽ ʰ˄ʱ˂ˎˋʹ ʵʶʵˇ˃ʷ˄˖˄ 

ʍˌ ʶˊʶˎ˄ʹˍʽˁˈ ʶˊʴʰ˂ʶʾˇ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ˉˇˎ ˉʶˊʽʶʾ˔ʶ ʶʾˁˇˋʽ 
ˍˊʶʽˌ όноύ ˁ˂ʶʽˋˍˇˏ ˍˏˉˇˎ ʶˊ˖ˍʺˋʶʽˌ ˃ʶ ʵˎ˄ʰˍˈˍʹˍʰ ʰˉʱ˄ˍʹˋʹˌ ˋˍʹ˄ ˁ˂ʾ˃ʰˁʰ Likert 
1-р ʺ м-о ˁʰʽ ʰˉˈ ʵˏˇ όнύ ʶˊ˖ˍʺˋʶʽˌ ʰ˄ˇʽ˔ˍˇˏ ˍˏˉˇˎ ʴʽʰ ˍʹ˄ ʰ˄ʱʵʶʽ˅ʹ ˍ˖˄ ˉˇʽˇˍʽˁ˗˄ 
˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ ˍʹˌ ʷˊʶˎ˄ʰˌΦ ʅʶ ˁʱʻʶ ʶˊ˗ˍʹˋʹ ˎˉʺˊ˔ʶ ʽʵʽʰʾˍʶˊʹ ʰ˄ʰ˒ˇˊʱ ˋˍˇ 
˃ʱʻʹ˃ʰ ˍʹˌ ʊˎˋʽˁʺˌΣ ˍʹˌ ʋʹ˃ʶʾʰˌ ˁʰʽ ˍʹˌ ɰʽˇ˂ˇʴʾʰˌ ˁʰʽ ʹ ˍʶ˂ʽˁʺ ʰˉʱ˄ˍʹˋʹ, ˉˇˎ 
ʰ˄ʰ˒ʷˊʶˍʰʽ ˋˍʽˌ ʊˎˋʽˁʷˌ ɳˉʽˋˍʺ˃ʶˌ ʶ˄ ʴʷ˄ʶʽΣ ˉˊˇʷˁˎ˕ʶ ˖ˌ ˃ʷˋˇˌ ˈˊˇˌ ˍ˖˄ 
ʰˉʰ˄ˍʺˋʶ˖˄ ˋˍʰ ʶˉʽ˃ʷˊˇˎˌ ˃ʰʻʺ˃ʰˍʰΦ ʅˍʹ˄ ˉʰˊˇˏˋʰ ʶˊʴʰˋʾʰΣ ˁʰˍˈˉʽ˄ ʶˉʽ˂ˇʴʺˌΣ   
ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˃ʷˊˇˌ ˍ˖˄ ʶˊ˖ˍʺˋʶ˖˄ ˁʰʽ ˍ˖˄ ʰ˄ˍʾˋˍˇʽ˔˖˄ ʶˎˊʹ˃ʱˍ˖˄Φ ʁʽ 
ʶˊ˖ˍʺˋʶʽˌ ʵˇ˃ʺʻʹˁʰ˄ ˁʰʽ ʵʽʰˊʻˊ˗ʻʹˁʰ˄ ˃ʶ ʲʱˋʹ ˍʷˋˋʶˊʽˌ ʱ˅ˇ˄ʶˌΥ ʰύ ˍʽˌ ˋˎ˄ʻʺˁʶˌ 
ˉˇˎ ʶˉʽˁˊʰˍˇˏˋʰ˄ ˋˍˇ ˉʶˊʽʲʱ˂˂ˇ˄ ˍ˖˄ ˃ʰʻʹˍ˗˄Σ ʲύ ˍˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˍ˖˄ ˃ʰʻʹˍ˗˄ 
ʴʽʰ ˍʰ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰ ˍ˖˄ ʊΦɳΦΣ ʴύ ˍˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˁʰʽ ˋˍˇ˄ ˍˊˈˉˇ ˉˊˇˋʷʴʴʽˋʹˌ ˍˇˎ 
ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ˍ˖˄ ʰ˄ˍʽˁʶʽ˃ʷ˄˖˄ ˍ˖˄ ʊΦɳΦ ˁʰʽ ʵύ ˍʹ˄ ˉˊˇˋ˖ˉʽˁʺ ˉˊˇˋʷʴʴʽˋʹ ˁʰʽ 
ʶ˃ˉ˂ˇˁʺ ˍ˖˄ ˃ʰʻʹˍ˗˄ ˋˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ʶ˅ ʰˉˇˋˍʱˋʶ˖ˌ ʵʽʵʰˋˁʰ˂ʾʰˌ ˍ˖˄ ʊΦɳΦ ʆˇ 
ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ʵʹ˃ʽˇˎˊʴʺʻʹˁʶ ˕ʹ˒ʽʰˁʱ ˋʶ ˃ˇˊ˒ʺ Google Forms ˁʰʽ ʵʽʰˁʽ˄ʺʻʹˁʶ 
ʹ˂ʶˁˍˊˇ˄ʽˁʱ ˃ʶ ˍʹ ˋˎ˄ˇʵʶʾʰ ʶˉʽˋˍˇ˂ʺˌ ˉˊˇˌ ˃ʰʻʹˍʷˌ ˁʰʽ ʴˇ˄ʶʾˌΦ  

ʁʽ ʰˉʰ˄ˍʺˋʶʽˌ ˋˍʽˌ ˁ˂ʶʽˋˍʷˌ ʶˊ˖ˍʺˋʶʽˌ ˍʰ˅ʽ˄ˇ˃ʺʻʹˁʰ˄ ˃ʶ ʲʱˋʹ ˍʽˌ 
ˉˊˇʰˉˇ˒ʰˋʽˋ˃ʷ˄ʶˌ ʵʽʰʲʰʻ˃ʾˋʶʽˌ ʰˉʰ˄ˍʺˋʶ˖˄ ˋʶ ˁʱʻʶ ʶˊ˗ˍʹˋʹ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʽˌ 
ˉˊˇʰ˄ʰ˒ʶˊʻʶʾˋʶˌ ˁʰˍʹʴˇˊʾʶˌ ˁʰʽ ʰˉˇˍˎˉ˗ʻʹˁʰ˄ ˋʶ ˉʾ˄ʰˁʶˌ ˃ʶ ˉˇˋˇˋˍʽʰʾʰ 
ˁʰˍʰ˄ˇ˃ʺΦ ʁʽ ʰˉʰ˄ˍʺˋʶʽˌ ˋˍʽˌ ʰ˄ˇʽˁˍʷˌ ʶˊ˖ˍʺˋʶʽˌ ʰˉˇʵʶ˂ˍʽ˗ʻʹˁʰ˄ ˁʰʽ 
ˍʰ˅ʽ˄ˇ˃ʺʻʹˁʰ˄ ̀ ʶ ˁʰˍʹʴˇˊʾʶˌ ˃ʶˍʱ ʰˉˈ ʰ˄ʱ˂ˎˋʹ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎΦ  

ʃʰˊʱ˃ʶˍˊˇˌ ˉˇ˂ˏ 
˂ʾʴˇ 

˂ʾʴˇ ˃ʷˍˊʽʰ ˉˇ˂ˏ ˉʱˊʰ 
ˉˇ˂ˏ 

ʁʽ ˋˎ˄ʻʺˁʶˌ ˋˍˇ˄ ˔˗ˊˇ 
˃ˇˎ 

12,4% 17,8% 30,8% 30,3% 9% 

ɶ ˉˇʽˈˍʹˍʰ ˋˏ˄ʵʶˋʹˌ 
ˋˍˇ ʵʽʰʵʾˁˍˎˇ 

16,8% 20% 29,6% 22,8% 10,7% 

ʆˇ ʶʾʵˇˌ ˍʹˌ  ˋˎˋˁʶˎʺˌ 
ʶʽˋˈʵˇˎ 

31,5% 21,3% 20% 17,8% 9,4% 

ʃʾ˄ʰˁʰˌ м ʃˈˋˇ ʶˉʹˊʷʰˋʰ˄ ˍʹ˄ ʽˁʰ˄ˇˉˇʾʹˋʺ ˃ˇˎ ʰˉˈ ˍʹ˄ ʶ˅ɮɲ ˍ˖˄ ʊɳ 

ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ 

ʁʽ ʶˉʽˁˊʰˍˇˏˋʶˌ ˋˎ˄ʻʺˁʶˌ ˋˍˇ ˉʶˊʽʲʱ˂˂ˇ˄ ˍ˖˄ ˃ʰʻʹˍ˗˄ ˋˍʹ˄ ʶ˅ ʰˉˇˋˍʱˋʶ˖ˌ 
ʵʽʵʰˋˁʰ˂ʾʰ 

ʅˍʹ˄ ˉˊ˗ˍʹ ˁʰˍʹʴˇˊʾʰ ʶˊ˖ˍʺˋʶ˖˄ ˇʽ ˃ʰʻʹˍʷˌ ˊ˖ˍʺʻʹˁʰ˄ ʴʽʰ ˍʽˌ ˋˎ˄ʻʺˁʶˌ ˎˉˈ ˍʽˌ 
ˇˉˇʾʶˌ ʴʽ˄ˈˍʰ˄ ʹ ʶ˅ɮɲ ˍ˖˄ ʊɳΦ ʂˉ˖ˌ ˒ʰʾ˄ʶˍʰʽ ˋˍˇ˄ ʃʾ˄ʰˁʰ мΣ ʰˉˈ ˍˇˎˌ ˉʰˊʱʴˇ˄ˍʶˌ 
ˉˇˎ ʶˉʹˊʷʰˋʰ˄ ˍʹ˄ ʽˁʰ˄ˇˉˇʾʹˋʹ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄Σ ˍʹ ˃ʶʴʰ˂ˏˍʶˊʹ ʶˉʾʵˊʰˋʹ όˋʶ 
ˉˇˋˇˋˍˈ офΣо҈ ʰʻˊˇʾʸˇ˄ˍʰˌ ˍʽˌ ʰˉʰ˄ˍʺˋʶʽˌ ˉˇ˂ˏ ˁʰʽ ˉʱˊʰ ˉˇ˂ˏύ ʶʾ˔ʰ˄ ˇʽ ˋˎ˄ʻʺˁʶˌ 
ˍˇˎ ˔˗ˊˇˎΣ ʶ˄ˍˈˌ ˍˇˎ ˇˉˇʾˇˎ ˇ ˃ʰʻʹˍʺˌ ˉˊˇˋˉʰʻˇˏˋʶ ˄ʰ ˋˎ˄ʵʶʻʶʾ ˋˍˇ 
ʵʽʰʵʽˁˍˎʰˁˈ ˃ʱʻʹ˃ʰΣ ʰˁˇ˂ˇˎʻˇˏ˄ ˍʰ ˉˊˇʲ˂ʺ˃ʰˍʰ ʵʽʰˋˏ˄ʵʶˋʹˌ όооΣр҈ύ ˁʰʽ ˍʷ˂ˇˌ 
ˍˇ ʶʾʵˇˌ ˍʹˌ ˋˎˋˁʶˎʺˌ όнтΣн҈ύΦ  
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ɳ˄ʵʽʰ˒ʷˊˇ˄ ˍ˖˄ ˃ʰʻʹˍ˗˄ ʴʽʰ ˍʰ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰ ˍ˖˄ ʊˎˋʽˁ˗˄ ɳˉʽˋˍʹ˃˗˄ 
ʅˍʹ ʵʶˏˍʶˊʹ ˁʰˍʹʴˇˊʾʰ ˁʰˍʰʴˊʱ˒ʹˁʶ ˍˇ ʰˎʻʶ˄ˍʽˁˈ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˍ˖˄ ˃ʰʻʹˍ˗˄ ʴʽʰ ˍʰ 
ʰ˄ˍʽˁʶʾ˃ʶ˄ʰ ˍ˖˄ ʊɳΦ ʂˉ˖ˌ ˒ʰʾ˄ʶˍʰʽ ˋˍˇ˄ ʃʾ˄ʰˁʰ нΣ ˍˇ ʵʶʾʴ˃ʰ ʷʵʶʽ˅ʶ ʴʶ˄ʽˁʱ 
ʰˎ˅ʹ˃ʷ˄ˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ʴʽʰ ˍʰ ʻʷ˃ʰˍʰ ˍ˖˄ ʊˎˋʽˁ˗˄ ɳˉʽˋˍʹ˃˗˄Φ   
 

 ˉˇ˂ˏ 
˃ʽˁˊ ̍

˃ʽˁˊˈ ˃ʷˍˊʽˇ ˃ʶʴʱ˂ˇ ˉˇ˂ˏ 
˃ʶʴʱ˂ˇ 

ʊˎˋʽˁʷˌ ɳˉʽˋˍʺ˃ʶˌ 5,1% 11,7% 33% 29,3% 20,9% 

ʃʾ˄ʰˁʰˌ н ʆˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˃ˇˎ ʴʽʰ ˍʰ ʻʷ˃ʰˍʰ ˍ˖˄ ʊˎˋʽˁ˗˄ ɳˉʽˋˍʹ˃˗˄  

ʃʰˊʱ˃ʶˍˊˇʽ ˍʹˌ ʶ˅ ʰˉˇˋˍʱˋʶ˖ˌ ʵʽʵʰˋˁʰ˂ʾʰˌ  ˍ˖˄ ʊˎˋʽˁ˗˄ ɳˉʽˋˍʹ˃˗˄ 

ʅˍʹ˄ ˍˊʾˍʹ ˁʰˍʹʴˇˊʾʰ ʶˊ˖ˍʺˋʶ˖˄ ˇʽ ˃ʰʻʹˍʷˌ ˊ˖ˍʺʻʹˁʰ˄ ʴʽʰ ʵʽʱ˒ˇˊʶˌ 
ˉʰˊʰ˃ʷˍˊˇˎˌ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌ ˁʰˍʱ ˍʹ˄ ʶ˅ɮɲ ˍ˖˄ ʊɳΦ ʅˍˇ˄ ʃʾ˄ʰˁʰ о ˒ʰʾ˄ʶˍʰʽ ˉ˗ˌ 
ʰˉˇˍʾ˃ʹˋʰ˄ ˇʽ ˃ʰʻʹˍʷˌ ˍˇ˄ ʲʰʻ˃ˈ ʶˉʽˁˇʽ˄˖˄ʾʰˌ ˃ʶ ˍˇ˄κˍʹ˄ ʶˁˉʰʽʵʶˎˍʽˁˈ ˍˇˎ 
˃ʰʻʺ˃ʰˍˇˌ ˋʶ ˋˏʴˁˊʽˋʹ ˃ʶ ˍʹ ʵʽʱ ʸ˗ˋʹˌ ʵʽʵʰˋˁʰ˂ʾʰΦ ʍˌ ʴʶ˄ʽˁʺ ʶˁˍʾ˃ʹˋʹ ˒ʰʾ˄ʶˍʰʽ 
ˈˍʽ ʰˎˍʺ ʹ ʶˉʽˁˇʽ˄˖˄ʾʰ ʶˉʽʵʶʽ˄˗ʻʹˁʶΦ  
 

 ʋʶʽˊˇˍʷˊʶ˕ʶ ʃʰˊʷ˃ʶʽ˄ʶ ʹ ʾʵʽʰ ɰʶ˂ˍʽ˗ʻʹˁʶ 

ʊˎˋʽˁʷˌ ɳˉʽˋˍʺ˃ʶˌ 37,9% 48,4% 13,8% 

ʃʾ˄ʰˁʰˌ о ʃ˗ˌ ʺˍʰ˄ ʹ ʶˉʽˁˇʽ˄˖˄ʾʰ ˃ʶ ˍˇ˄κˍʹ˄ ʶˁˉʰʽʵʶˎˍʽˁˈ ˁʰˍʱ ˍʹ˄ ʶ˅ɮɲ ˍ˖˄ ʊɳ 

ʆˇ ʾʵʽˇ ʵʽʰ˒ʰʾ˄ʶˍʰʽ ˁʰʽ ʰˉˈ ˍˇ˄ ʃʾ˄ʰˁʰ пΣ ˈˉˇˎ ˁʰˍʰʴˊʱ˒ʶˍʰʽ ʹ ʶˁˍʾ˃ʹˋʹ 
ˍ˖˄ ˃ʰʻʹˍ˗˄ ʴʽʰ ˍʹ˄ ʶˉʽˁˇʽ˄˖˄ʾʰ ˃ʶ ˍˇˎˌ ˋˎ˃˃ʰʻʹˍʷˌκˍˊʽʷˌ ˍˇˎˌ ʴʽʰ ʻʷ˃ʰˍʰ ˉˇˎ 
ʰ˒ˇˊˇˏ˄ ˍˇ ˃ʱʻʹ˃ʰ ˋʶ ˋˏʴˁˊʽˋʹ ˃ʶ ˍʹ ʵʽʱ ʸ˗ˋʹˌ ʵʽʵʰˋˁʰ˂ʾʰΦ  

 

 ʋʶʽˊˇˍʷˊʶ˕ʶ ʃʰˊʷ˃ʶʽ˄ʶ ʹ ʾʵʽʰ ɰʶ˂ˍʽ˗ʻʹˁʶ 

ʊˎˋʽˁʷˌ ɳˉʽˋˍʺ˃ʶˌ 33,3% 53,3% 13,4% 

ʃʾ˄ʰˁʰˌ п ʃ˗ˌ ʺˍʰ˄ ʹ ʶˉʽˁˇʽ˄˖˄ʾʰ ˃ʶ ˍˇˎˌ ˋˎ˃˃ʰʻʹˍʷˌ ˋʰˌ  ˁʰˍʱ ˍʹ˄ ʶ˅ɮɲ ˍ˖˄ ʊɳ 

ʅˍˇ˄ ʃʾ˄ʰˁʰ р ˒ʰʾ˄ʶˍʰʽ ʹ ʱˉˇ˕ʹ ˍ˖˄ ˃ʰʻʹˍ˗˄ ˋ˔ʶˍʽˁʱ ˃ʶ ˍˇ ˉˈˋˇ 
ʵʽʰ˒ˇˊˇˉˇʽʺʻʹˁʶ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ʶ˅ɮɲ ˇ ˍˊˈˉˇˌ ʵʽʵʰˋˁʰ˂ʾʰˌ ˍˇˎ 
ˁʰʻʹʴʹˍʺκˍˊʽʰˌ ˋʶ ˋˏʴˁˊʽˋʹ ˃ʶ ˍʹ ʵʽʱ ʸ˗ˋʹˌ ʵʽʵʰˋˁʰ˂ʾʰΦ ɲʽʰˉʽˋˍ˗˄ʶˍʰʽ ˍˇ 
ʰ˄ʰ˃ʶ˄ˈ˃ʶ˄ˇ ˈˍʽ ʵʹ˂ʰʵʺ ˍˇ ур҈ ˉʶˊʾˉˇˎ ˍ˖˄ ʶˁˉʰʽʵʶˎˍʽˁ˗˄ ʵʽʰ˒ˇˊˇˉˇʾʹˋʶ ˍʽˌ 
ˉˊʰˁˍʽˁʷˌ ˍˇˎ ˁʰˍʱ ˍʹ˄ ʶ˅ɮɲ ˍ˖˄ ʊɳ ʷˋˍ˖ ˁʰʽ ˂ʾʴˇΦ 

 

 ˁʰʻˈ˂ˇˎ ˉ̌ ˂ˏ 
˂ʾʴˇ 

ʰˊˁʶˍʱ ˉˇ˂ˏ ˉʱˊʰ 
ˉˇ˂ˏ 

ʊˎˋʽˁʷˌ ɳˉʽˋˍʺ˃ʶˌ 14,7% 33,5% 29,6% 11,7% 10,5% 

ʃʾ˄ʰˁʰˌ р ʃˈˋˇ ʵʽʰ˒ˇˊˇˉˇʽʺʻʹˁʶ ˇ ˍˊˈˉˇˌ ʵʽʵʰˋˁʰ˂ʾʰˌ ˁʰˍʱ ˍʹ˄ ʶ˅ɮɲ ˍ˖˄ ʊɳ 

ʁ ˉʾ˄ʰˁʰˌ с ʰˉˇˍˎˉ˗˄ʶʽ ˍʹ ʴ˄˗˃ʹ ˍ˖˄ ˃ʰʻʹˍ˗˄ ʴʽʰ ˍʹ ʵʽʰ˒ˇˊˇˉˇʾʹˋʹ ˍˇˎ 
ʰˊʽʻ˃ˇˏ ˍ˖˄ ˉʶʽˊʰ˃ʰˍʽˁ˗˄ ʵʽʰʵʽˁʰˋʽ˗˄ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ʶ˅ɮɲ ˋʶ ˋˏʴˁˊʽˋʹ ˃ʶ 
ʶˁʶʾ˄ʰ ˉˇˎ ʶˁˍʶ˂ˇˏˋʰ˄ ˋˍˇ ˋ˔ˇ˂ʶʾˇΦ ʆˇ онΣу҈ ˍ˖˄ ˃ʰʻʹˍ˗˄ ʵʺ˂˖ˋʶ ˈˍʽ ˇ ʰˊʽʻ˃ˈˌ 
ˍ˖˄ ˉʶʽˊʰ˃ʱˍ˖˄ ʵʶ˄ ʱ˂˂ʰ˅ʶ ˁʰʻˈ˂ˇˎΣ ʴʶʴˇ˄ˈˌ ˉˇˎ ˎˉˇʵʹ˂˗˄ʶʽ ˈˍʽ ʹ ʶ˄ʵʶ˔ˈ˃ʶ˄ʹ 
ʰˉˇˎˋʾʰ ˉʶʽˊʰ˃ʰˍʽˁ˗˄ ʵʽʰʵʽˁʰˋʽ˗˄ ˋˍʹ ʵʽʱ ʸ˗ˋʹˌ ʵʽʵʰˋˁʰ˂ʾʰ ˋˎ˄ʶ˔ʾˋˍʹˁʶ ˁʰʽ 
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ˋˍʹ˄ ʶ˅ɮɲΦ ɱʶ˄ʽˁʱΣ ˒ʰʾ˄ʶˍʰʽ ˈˍʽ ˇ ˍˊˈˉˇˌ ʵʽʵʰˋˁʰ˂ʾʰˌ ˍ˖˄ ʶˁˉʰʽʵʶˎˍʽˁ˗˄ 
ʽˋˇ˃ˇʽˊʱˋˍʹˁʶ ʵʹ˂ʰʵʺ ˉʶˊʾˉˇˎ ˍˇ мκо ˉʰˊʷ˃ʶʽ˄ʶ ˋˍʹ˄ ʰˉˇ˃˄ʹ˃ˈ˄ʶˎˋʹ ʶ˄˄ˇʽ˗˄ ˁʰʽ 
ˋˍˇˎˌ ˃ʰʻʹ˃ʰˍʽˁˇˏˌ ˎˉˇ˂ˇʴʽˋ˃ˇˏˌΣ ˉʶˊʾˉˇˎ ˍˇ мκо ˉˊˇ˔˗ˊʹˋʶ ˋʶ ˁʱˉˇʽʶˌ ʰ˂˂ʰʴʷˌ 
˃ʶ ˍʹ ˔ˊʺˋʹ ˉˊˇˋˇ˃ˇʽ˗ˋʶ˖˄ ˉʶʽˊʰ˃ʱˍ˖˄ ˁʰʽ ˉʶˊʾˉˇˎ ˍˇ мκо ʱ˂˂ʰ˅ʶ ˍʶ˂ʶʾ˖ˌ ˍˇ˄ 
ˍˊˈˉˇ ʵʽʵʰˋˁʰ˂ʾʰˌ ˍ˖˄ ʊɳΦ  

 

 ˁʰʻˈ˂ˇˎ ˉˇ˂ˏ 
˂ʾʴˇ 

ʰˊˁʶˍʱ ˉˇ˂ˏ ˉʱˊʰ 
ˉˇ˂ˏ 

ʊˎˋʽˁʷˌ ɳˉʽˋˍʺ˃ʶˌ 32,8% 16,4% 20,7% 14,9% 15,2% 

ʃʾ˄ʰˁʰˌ с ʃˈˋˇ ʵʽʰ˒ˇˊˇˉˇʽʺʻʹˁʶ ˇ ʰˊʽʻ˃ˈˌ ˍ˖˄ ˉʶʽˊʰ˃ʰˍʽˁ˗˄ ʵʽʰʵʽˁʰˋʽ˗˄ ˁʰˍʱ ˍʹ˄ ʶ˅ɮɲ ˍ˖˄ ʊɳ 

ʅˍˇ˄ ˉʾ˄ʰˁʰ т ʷ˔ʶʽ ʰˉˇˍˎˉ˖ʻʶʾ ˃ʽʰ ˍʱˋʹ ʴʽʰ ʶ˂ʰ˒ˊ˗ˌ ˃ʶʽ˖˃ʷ˄ʶˌ ʰˉʰʽˍʺˋʶʽˌ 
ʰˉˈ ˍˇˎˌ ˃ʰʻʹˍʷˌ ˍˇˎ˂ʱ˔ʽˋˍˇ˄ ˃ʶ ˍʹ ˃ˇˊ˒ʺ ʶˊʴʰˋʽ˗˄ ʴʽʰ ˍˇ ˋˉʾˍʽΦ  

 

 ˃ʶʽ˗ʻʹˁʶ 
ˉˇ˂ˏ 

˃ʶʽ˗ʻʹˁʶ 
˂ʾʴˇ 

ˉʰˊʷ˃ʶʽ˄ʶ 
ˇ ʾʵʽˇˌ 

ʰˎ˅ʺʻʹˁʶ 
˂ʾʴˇ 

ʰˎ˅ʺʻʹˁʶ 
ˉˇ˂ˏ 

ʊˎˋʽˁʷˌ ɳ̄ ʽˋˍʺ˃ʶˌ 10,5% 21,8% 45,2% 15,1% 7,4% 

ʃʾ˄ʰˁʰˌ т ʃˈˋˇ ʵʽʰ˒ˇˊˇˉˇʽʺʻʹˁʶ ˇ ʰˊʽʻ˃ˈˌ ˍ˖˄ ʶˊʴʰˋʽ˗˄ ʴʽʰ ˍˇ ˋˉʾˍʽ ˁʰˍʱ ˍʹ˄ ʶ˅ɮɲ ˍ˖˄ ʊɳ 

ʅˍˇ˄ ˉʾ˄ʰˁʰ у ʷ˔ˇˎ˄ ʰˉˇˍˎˉ˖ʻʶʾ ˇʽ ʵʽʰ˒ˇˊʷˌ ˋˍˇ˄ ˍˊˈˉˇ ʵʽˈˊʻ˖ˋʹˌ ˍ˖˄ 
ʶˊʴʰˋʽ˗˄ ˉˇˎ ʰ˄ʷʻʶˍʶ ˇκʹ ʶˁˉʰʽʵʶˎˍʽˁˈˌ ˋˍˇˎˌ ˃ʰʻʹˍʷˌ ˋʶ ˋˏʴˁˊʽˋʹ ˃ʶ ˍʹ ʵʽʱ 
ʸ˗ˋʹˌ ʵʽʵʰˋˁʰ˂ʾʰΦ ʆˇ онΣн҈ ˍˇˎ ʵʶʾʴ˃ʰˍˇˌ ʵʺ˂˖ˋʶ ˈˍʽ ˇʽ ˉˊʰˁˍʽˁʷˌ ʵʽˈˊʻ˖ˋʹˌ ʵʶ˄ 
ʵʽʰ˒ˇˊˇˉˇʽʺʻʹˁʰ˄ ˁʰʻˈ˂ˇˎ ˁʰʽ ˋˍʰʵʽʰˁʱ ˇʽ ʰˉʰ˄ˍʺˋʶʽˌ ˃ʶʽ˗˄ˇ˄ˍʰ˄ ʴʽʰ ˄ʰ 
˒ˍʱˋˇˎ˄ ˋˍˇ ʶ˂ʱ˔ʽˋˍˇ мл҈ ˉˇˎ ʵʽʰˉʾˋˍ˖ˋʶ ˃ʶʴʱ˂ʶˌ ʰ˂˂ʰʴʷˌΦ  

 

 ˁʰʻˈ˂ˇˎ ˉˇ˂ˏ 
˂ʾʴˇ 

ʰˊˁʶˍʱ ˉˇ˂ˏ ˉʱˊʰ 
ˉˇ˂ˏ 

ʊˎˋʽˁʷˌ ɳˉʽˋˍʺ˃ʶˌ 32,2% 24,4% 20% 13,4% 10% 

ʃʾ˄ʰˁʰˌ у ʃˈˋˇ ʵʽʰ˒ˇˊˇˉˇʽʺʻʹˁʶ ˇ ˍˊˈˉˇˌ ʵʽˈˊʻ˖ˋʹˌ ˍ˖˄ ʶˊʴʰˋʽ˗˄ ˁʰˍʱ ˍʹ˄ ʶ˅ɮɲ ˍ˖˄ ʊɳ 

ʃˊˇˋ˖ˉʽˁʺ ˉˊˇˋʷʴʴʽˋʹ ˁʰʽ ʶ˃ˉ˂ˇˁʺ ˍ˖˄ ˃ʰʻʹˍ˗˄ ˋˍʹ˄ ʶ˅ ʰˉˇˋˍʱˋʶ˖ˌ 
ʵʽʵʰˋˁʰ˂ʾʰ  

ʅˍʹ˄ ˍʷˍʰˊˍʹ ˁʰˍʹʴˇˊʾʰ ʶˊ˖ˍʺˋʶ˖˄ ˇʽ ˃ʰʻʹˍʷˌ ˊ˖ˍʺʻʹˁʰ˄ ʴʽʰ ˍʹ˄ ˉˊˇˋ˖ˉʽˁʺ 
ˉˊˇˋʷʴʴʽˋʹ ˁʰʽ ʶ˃ˉ˂ˇˁʺ ˍˇˎˌ ˋˍʹ˄ ʶ˅ɮɲ ˍ˖˄ ʊɳΦ ʅˍˇ˄ ˉʾ˄ʰˁʰ ф ˒ʰʾ˄ʶˍʰʽ ˉ˗ˌ 
˔ʰˊʰˁˍʺˊʽˋʰ˄ ˇʽ ˃ʰʻʹˍʷˌ ˍʹ ˋˎʴˁʷ˄ˍˊ˖ˋʹ ˍʹˌ ˉˊˇˋˇ˔ʺˌ ˍˇˎˌ ˋʶ ˋˏʴˁˊʽˋʹ ˃ʶ ˍʹ ʵʽʱ 
ʸ˗ˋʹˌ ʵʽʵʰˋˁʰ˂ʾʰΦ ʁʽ ˉʶˊʽˋˋˈˍʶˊˇʽ ˃ʰʻʹˍʷˌ ʷʵʶʽ˅ʰ˄ ˉˇ˂ˏ ˃ʽˁˊˈˍʶˊʹ ˋˎʴˁʷ˄ˍˊ˖ˋʹ 
ˋˍʹ˄ ʶ˅ɮɲ ˁʰʽ ˃ʱ˂ʽˋˍʰ ʺˍʰ˄ ˉˇ˂ˏ ˂ʾʴˇʽ ʰˎˍˇʾ ˉˇˎ ˉʷˍˎ˔ʰ˄ ˃ʶʴʰ˂ˏˍʶˊˇˎˌ ʲʰʻ˃ˇˏˌ 
ˋˎʴˁʷ˄ˍˊ˖ˋʹˌΦ  
 

 ˉˇ˂ˏ 
˃ʽˁˊˈˍʶˊʹ 

˃ʽˁˊˈˍʶˊʹ ʾʵʽʰ ˃ʶʴʰ˂ˏˍʶˊʹ ˉˇ˂ˏ 
˃ʶʴʰ˂ˏˍʶˊʹ 

ʊˎˋʽˁʷˌ ɳˉʽˋˍʺ˃ʶˌ 31% 27,4% 28,9% 9,6% 3,1% 

ʃʾ˄ʰˁʰˌ ф ʃ˗ˌ ʺˍʰ˄ ʹ ˋˎʴˁʷ˄ˍˊ˖ˋʺ ˃ˇˎ ˁʰˍʱ ˍʹ˄ ʶ˅ɮɲ ˍ˖˄ ʊɳ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ ʵʽʱ ʸ˗ˋʹˌ 
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ʁʽ ˃ʰʻʹˍʷˌ ˁ˂ʺʻʹˁʰ˄ ˄ʰ ˉˊˇˋʵʽˇˊʾˋˇˎ˄ ˁʰˍʱ ˉˈˋˇ ˋˎ˃˒˖˄ˇˏ˄ ˃ʶ ˍʹ˄ 
ˉˊˈˍʰˋʹΥ ζɶ ʶ˅ ʰˉˇˋˍʱˋʶ˖ˌ ʵʽʵʰˋˁʰ˂ʾʰ ˃ʶ ʽˁʰ˄ˇˉˇʾʹˋʶ, ʴʽʰˍʾ ˃ʶ ʲˇʺʻʹˋʶ 
ˉʶˊʽˋˋˈˍʶˊˇ ʰˉˈ ˈΣˍʽ ʹ ʵʽʵʰˋˁʰ˂ʾʰ ˋˍˇ ˋ˔ˇ˂ʶʾˇ ˋˍˇ ˄ʰ ˁʱ˄˖ ˋˍˇ ˃ʱʻʹ˃ʰ ʵʽˁʷˌ ˃ˇˎ 
ˎˉˇʻʷˋʶʽˌ ˁʰʽ ˄ʰ ʶˉʽʸʹˍ˗ ˄ʰ ˍʽˌ ʶ˂ʷʴ˅˖ ʶʾˍʶ ˉʶʽˊʰ˃ʰˍʽˁʱ ʶʾˍʶ ˃ʶ ʱ˂˂ˇˎˌ ˍˊˈˉˇˎˌηΦ 
ɮˉˈ ˍʰ ˋˍˇʽ˔ʶʾʰ ˍˇˎ ʃʾ˄ʰˁʰ млΣ ʶʾ˄ʰʽ ˅ʶˁʱʻʰˊˇ ˈˍʽ ʹ ʶ˅ɮɲ ʵʶ˄ ʲˇʺʻʹˋʶ ˍˇˎˌ 
˃ʰʻʹˍʷˌ ˄ʰ ʰ˄ʰˉˍˏ˅ˇˎ˄ ˉʶˊʰʽˍʷˊ˖ ˍʽˌ ʽˁʰ˄ˈˍʹˍʶˌ ʵʽʰˍˏˉ˖ˋʹˌ ˎˉˇʻʷˋʶ˖˄ ˁʰʽ 
ʶ˂ʷʴ˔ˇˎ ˉʰˊʰ˃ʷˍˊ˖˄Σ ˇʽ ˇˉˇʾʶˌ ʶʾ˄ʰʽ ˋʹ˃ʰ˄ˍʽˁʷˌ ˋʶ ˈ˂ʰ ˍʰ ˃ʰʻʺ˃ʰˍʰ ˍ˖˄ ʊɳΦ 

 

 ˁʰʻˈ˂ˇˎ ˉˇ˂ˏ 
˂ʾʴˇ 

ʰˊˁʶˍʱ ˉˇ˂ˏ ˉʱˊʰ 
ˉˇ˂ˏ 

ʊˎˋʽˁʷˌ ɳˉʽˋˍʺ˃ʶˌ 56,3% 26,1% 9,6% 5,5% 2,5% 

ʃʾ˄ʰˁʰˌ мл ʃˈˋˇ ˃ʶ ʲˇʺʻʹˋʶ ʹ ʶ˅ɮɲ ˄ ʰ ˁʱ˄˖ ˎˉˇʻʷˋʶʽˌ ˁʰʽ ˉʶʽˊʰ˃ʰˍʽˁˇˏˌ ʶ˂ʷʴ˔ˇˎˌ 

ʁʽ ˃ʰʻʹˍʷˌ ˁ˂ʺʻʹˁʰ˄ ˄ʰ ʵʹ˂˗ˋˇˎ˄ ˍˇ ˉˈˋˇ ˁʰˍʰ˄ˈʹˋʰ˄ ʷ˄˄ˇʽʶˌ ˁʰʽ 
ʵʽʰʵʽˁʰˋʾʶˌ ˋˍʰ ˃ʰʻʺ˃ʰˍʰ ˍ˖˄ ʊɳ ˁʰˍʱ ˍʹ˄ ʶ˅ɮɲΦ ɮˉˈ ˍʰ ˋˍˇʽ˔ʶʾʰ ˍˇˎ ʃʾ˄ʰˁʰ мм 
ʶʾ˄ʰʽ ˅ʶˁʱʻʰˊˇ ˈˍʽ ˇʽ ˃ʰʻʹˍʷˌ ʻʶ˖ˊˇˏ˄ ˈˍʽ ˇ ˋˍˈ˔ˇˌ ˍʹˌ ˁʰˍʰ˄ˈʹˋʹˌ ʵʶ˄ 
ʶˉʽˍʶˏ˔ʻʹˁʶ ˃ʶ ˍʹ˄ ʶ˅ɮɲΦ ʅʶ ʰˎˍʺ ˍʹ˄ ʶˊ˗ˍʹˋʹ ʶ˃˒ʰ˄ʾˋˍʹˁʰ˄ ˁʰʽ ˃ʽˁˊʷˌ ʵʽʰ˒ˇˊʷˌ 
˃ʶˍʰ˅ˏ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˃ʶ ˍʹ ɰʽˇ˂ˇʴʾʰ ˄ʰ ˎˉʶˊˍʶˊʶʾ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ ʋʹ˃ʶʾʰ ˁʰʽ ˍʹ 
ʊˎˋʽˁʺΦ  

 

 ˉˇ˂ˏ 
˔ʶʽˊˈˍʶˊʰ 

˔ʶʽˊˈˍʶˊʰ ˍˇ ʾʵʽˇ ˁʰ˂ˏˍʶˊʰ ˉˇ˂ˏ 
ˁʰ˂ˏˍʶˊʰ 

ʊˎˋʽˁʺ 25,9% 39,1% 28,9% 5,6% 0,5% 

ʋʹ˃ʶʾʰ 22,3% 36% 28,4% 10,2% 3% 

ɰʽˇ˂ˇʴʾʰ 16,2% 32% 35,5% 11,7% 4,5% 

ʊɳ 21,5% 35,7% 30,9% 9,2% 2,7% 

ʃʾ˄ʰˁʰˌ мм ʃˈˋˇ ˁʰˍʰ˄ˈʹˋʰ ˍʰ ˃ʰʻʺ˃ʰˍʰ ˍ˖˄ ʊɳ ˁʰˍʱ ˍʹ˄ ʶ˅ɮɲ 

 ˂ʽʴˈˍʶˊˇ 
ʶ˂ˁˎˋˍʽˁʺ 

ˇˏˍʶ ˉʶˊʽˋˋˈˍʶˊˇ ˇˏˍʶ 
˂ʽʴˈˍʶˊˇ ʶ˂ˁˎˋˍʽˁʺ 

ˉʶˊʽˋˋˈˍʶˊˇ 
ʶ˂ˁˎˋˍʽˁʺ 

ʊˎˋʽˁʺ 52,8% 37,1% 10,2% 

ʋʹ˃ʶʾʰ 48,2% 41,6% 10,2% 

ɰʽˇ˂ˇʴʾʰ 41,6% 41,6% 16,8% 

ʊɳ 47,5% 40,1% 12,4% 

ʃʾ˄ʰˁʰˌ мн ʃ˗ˌ ʲˊʺˁʰˍʶ ˍʹ˄ ʶ˅ɮɲ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ʊɳ  
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ɮˉˇˍʾ˃ʹˋʹ ˍ˖˄ ˃ʰʻʹˍ˗˄ ʴʽʰ ˍʹ˄ ʶ˅ ʰˉˇˋˍʱˋʶ˖ˌ ʵʽʵʰˋˁʰ˂ʾʰ ˍ˖˄ ʊˎˋʽˁ˗˄ 
ɳˉʽˋˍʹ˃˗˄ 

ɾʶˍʱ ʰˉˈ ˈ˂ʶˌ ˍʽˌ ʰ˄˖ˍʷˊ˖ ˉʰˊʰ˃ʷˍˊˇˎˌ ʸʹˍʺʻʹˁʶ ʰˉˈ ˍˇˎˌ ˃ʰʻʹˍʷˌ ˃ʽʰ ˍʶ˂ʽˁʺ 
ʰˉˇˍʾ˃ʹˋʹ ʴʽʰ ˍʹ˄ ʶ˅ɮɲ ˍ˖˄ ʊɳΦ ʅˍˇ˄ ˉʾ˄ʰˁʰ мн ʰˉˇˍˎˉ˗˄ʶˍʰʽ ʰˎˍʺ ʹ ˋˎ˄ˇ˂ʽˁʺ 
ʶʽˁˈ˄ʰΣ ˉˇˎ ʵʶʾ˔˄ʶʽ ˈˍʽ ˋˍʹ˄ ˉ˂ʶʽˇ˕ʹ˒ʾʰ ˍ˖˄ ˃ʰʻʹˍ˗˄ ʵʶ˄ ʱˊʶˋʶ ʹ ʶ˅ɮɲΦ  ʃʱ˄ˍ˖ˌΣ 
ˁʽ ʶʵ˗ ˉʰˊˇˎˋʽʱˋˍʹˁʰ˄ ˃ʽˁˊʷˌ ʵʽʰ˒ˇˊʷˌ ˃ʶˍʰ˅ˏ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄Σ ˁʰʻ˗ˌ ˃ˈ˄ˇ ʹ 
ʊˎˋʽˁʺ ʲˊʷʻʹˁʶ ζ˂ʽʴˈˍʶˊˇ ʶ˂ˁˎˋˍʽˁʺη ʰˉˈ ˍʹ˄ ʰˉˈ˂ˎˍʹ ˉ˂ʶʽˇ˕ʹ˒ʾʰ ˍ˖˄ ˃ʰʻʹˍ˗˄Σ 
ʶ˄˗ ʹ ɰʽˇ˂ˇʴʾʰ ʶʾ˔ʶ ˂ʾʴˇ ˉʶˊʽˋˋˈˍʶˊʶˌ ˉˊˇˍʽ˃ʺˋʶʽˌ ˖ˌ ζˉʶˊʽˋˋˈˍʶˊˇ ʶ˂ˁˎˋˍʽˁʺηΦ  

ʅʶ ˃ʽʰ ˍʶ˂ʽˁʺ ʶˊ˗ˍʹˋʹ ˇʽ ˃ʰʻʹˍʷˌ ˁʰ˂ˇˏ˄ˍʰ˄ ˄ʰ ʵʹ˂˗ˋˇˎ˄ ˉˈˋˇ 
ʽˁʰ˄ˇˉˇʽʹ˃ʷ˄ˇʽ ʶʾ˄ʰʽ ʰˉˈ ˍʹ˄ ʶ˅ɮɲ ˁʱʻʶ ˃ʰʻʺ˃ʰˍˇˌ ʊɳΦ ʅˍˇ˄ ˉʾ˄ʰˁʰ мо 
ˁʰˍʰʴˊʱ˒ˇ˄ˍʰʽ ʰˎˍʷˌ ˇʽ ˍʶ˂ʽˁʷˌ ʰˉˇˍʽ˃ʺˋʶʽˌΦ ɱʶ˄ʽˁˈˍʶˊʰΣ ʵʽʰ˒ʰʾ˄ʶˍʰʽ ˃ʽʰ 
ʵˎˋʰˊʷˋˁʶʽʰ ˍ˖˄ ˃ʰʻʹˍ˗˄Σ ʰ˒ˇˏ ˉʶˊʾˉˇˎ ˇʽ ˃ʽˋˇʾ όрлΣо%ύ ʵʶ˄ ʷ˃ʶʽ˄ʰ˄ 
ʽˁʰ˄ˇˉˇʽʹ˃ʷ˄ˇʽ ʰˉˈ ˍʹ˄ ʶ˅ɮɲ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ʊɳΦ ʍˋˍˈˋˇΣ ˁʽ ʶʵ˗ ˉʰˊʰˍʹˊʶʾˍʰʽ ˃ʽʰ 
ʵʽʰ˒ˇˊʱ ˃ʶˍʰ˅ˏ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˃ʶ ˍʹ ʊˎˋʽˁʺ ˄ʰ ˋˎʴˁʶ˄ˍˊ˗˄ʶʽ ˍʰ ˃ʶʴʰ˂ˏˍʶˊʰ 
ˉˇˋˇˋˍʱ ˃ʹ ʽˁʰ˄ˇˉˇʽʹ˃ʷ˄˖˄ ˃ʰʻʹˍ˗˄Σ ˍʹ ʋʹ˃ʶʾʰ ˄ʰ ʰˁˇ˂ˇˎʻʶʾΣ ʶ˄˗ ʹ ɰʽˇ˂ˇʴʾʰ 
˒ʱ˄ʹˁʶ ˋʶ ˁʰ˂ˏˍʶˊʹ ʻʷˋʹΦ  

 

 ˁh ʻˈ˂ˇˎ ˉˇ˂ˏ 
˂ʾʴˇ 

ʰ́ ˁʶˍʱ ˉ̌ ˂ˏ  ˉʱˊʰ 
ˉˇ˂ˏ 

ʊˎˋʽˁʺ 28,4% 28,4%  28,9% 9,1% 5,1% 

ʋʹ˃ʶʾʰ 28,4% 24,4%  28,4% 12,2% 6,6% 

ɰʽˇ˂ˇʴʾʰ 20,8% 20,3%  31% 16,8% 11,2% 

ʊɳ 25,9% 24,4% 29,4% 12,7% 7,6% 

ʃʾ˄ʰˁʰˌ мо ʃˈˋˇ ʽˁʰ˄ˇˉˇʽʹ˃ʷ˄ˇˌκʹ ʶʾ˃ʰʽ ʰˉˈ ˍʹ˄ ʶ˅ɮɲ ˁʱʻʶ ˃ʰʻʺ˃ʰˍˇˌ ʊɳ 

ɳʾ˄ʰʽ ˋʹ˃ʰ˄ˍʽˁˈ ˄ʰ ˋʹ˃ʶʽ˖ʻʶʾ ˈˍʽ ˋˍˇ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ 
ˎˉʺˊ˔ʰ˄ ˁʰʽ ʵˎˇ ʰ˄ˇʽˁˍʷˌ ʶˊ˖ˍʺˋʶʽˌΣ ˗ˋˍʶ ˇʽ ˃ʰʻʹˍʷˌ ˄ʰ ˉʶˊʽʴˊʱ˕ˇˎ˄ ˉʽˇ 
ʰ˄ʰ˂ˎˍʽˁʱ ˍʽˌ ʰˉˈ˕ʶʽˌ ˉˇˎ ʶ˅ʷ˒ˊʰˋʰ˄ ˋˍʽˌ ˁ˂ʶʽˋˍʷˌ ʶˊ˖ˍʺˋʶʽˌΦ ɽˈʴ˖ ˉʶˊʽˇˊʽˋ˃˗˄ 
ˋˍʹ˄ ʷˁˍʰˋʹ ˍʹˌ ˉʰˊˇˏˋʰˌ ʶˊʴʰˋʾʰˌΣ ˇʽ ʰˉʰ˄ˍʺˋʶʽˌ ʰˎˍʷˌ ʵʶ˄ ˃ˉˇˊˇˏ˄ ˄ʰ 
ˉʶˊʽʴˊʰ˒ˇˏ˄ ʰ˄ʰ˂ˎˍʽˁʱΣ ˖ˋˍˈˋˇ ˋʶ ʴʶ˄ʽˁʷˌ ʴˊʰ˃˃ʷˌ ʶˉʽʲʶʲʰʽ˗˄ˇˎ˄Σ ʶˉʶ˅ʹʴˇˏ˄Σ 
ʵʽʶˎˁˊʽ˄ʾʸˇˎ˄ ˁʰʽ ʵʽʰˋˍʰˎˊ˗˄ˇˎ˄ ˍʽˌ ʰˉʰ˄ˍʺˋʶʽˌ ˍ˖˄ ˁ˂ʶʽˋˍ˗˄ ʶˊ˖ˍʺˋʶ˖˄Φ ɱʽʰ 
ˉʰˊʱʵʶʽʴ˃ʰΣ ˋˍˇ ʶˊ˗ˍʹ˃ʰ ζʆʽ ˋˇˎ ʱˊʶˋʶ ˋˍʹ˄ ʶ˅ ʰˉˇˋˍʱˋʶ˖ˌ ʶˁˉʰʾʵʶˎˋʹηΣ ʰˉˈ ˍʹ 
˃ʽʰ ˃ʶˊʽʱ ˍˇ осΣн҈ ˍ˖˄ ˃ʰʻʹˍ˗˄ ʰˉʱ˄ˍʹˋʰ˄ ˈˍʽ ʵʶ˄ ˍˇˎˌ ʱˊʶˋʶ ˍʾˉˇˍʰ ˋˍʹ˄ ʶ˅ɮɲ 
ˍ˖˄ ʊɳ ˁʰʽ ʰˉˈ ˍʹ˄ ʱ˂˂ʹ ˃ʶˊʽʱ ˍˇ оуΣн҈ ʰ˄ʷ˒ʶˊʰ˄ ˈˍʽ ʰˎˍˈ ˉˇˎ ˍˇˎˌ ʱˊʶˋʶ ʺˍʰ˄ ʹ 
˔ˊʺˋʹ ʶˉʽˉ˂ʷˇ˄ ʶˉˇˉˍʽˁˇˏ ˎ˂ʽˁˇˏΣ ˈˉ˖ˌ ʲʽ˄ˍʶˇˋˁˇˉʹ˃ʷ˄ʰ ˉʶʽˊʱ˃ʰˍʰΣ ˕ʹ˒ʽʰˁʷˌ 
ʶ˒ʰˊ˃ˇʴʷˌΣ ʲʾ˄ˍʶˇΣ ˉʰˊˇˎˋʽʱˋʶʽˌΣ ʶʽˁˈ˄ʶˌ ˁ˂ˉ 

ʅˎʸʺˍʹˋʹ 

ʁ ˃ʰˁˊˇ˔ˊˈ˄ʽˇˌ ʶʴˁ˂ʶʽˋ˃ˈˌ ˋˍˇ ˋˉʾˍʽ ˁʰʽ ʹ ˉʶˊʽˇˊʽˋ˃ʷ˄ʹ ˁˇʽ˄˖˄ʽˁˈˍʹˍʰ ʶʾ˄ʰʽ 
ʰ˄ʰ˃ʶ˄ˈ˃ʶ˄ˇ ˄ʰ ʵʹ˃ʽˇˏˊʴʹˋʰ˄ ˋˍˇˎˌ ˃ʰʻʹˍʷˌ ʵˎˋʱˊʶˋˍʰ ˋˎ˄ʰʽˋʻʺ˃ʰˍʰΣ ˁʰʻ˗ˌ 
ʶˉʽˉ˂ʷˇ˄ ˇʽ ˋˎ˄ʻʺˁʶˌ ˋˍˇ ˋˉʾˍʽ ʵʶ˄ ʺˍʰ˄ ʽʵʰ˄ʽˁʷˌ ˁʰʽ ʵˎˋˁˈ˂ʶˎʰ˄ ˍˇˎˌ ˃ʰʻʹˍʷˌ ˄ʰ 
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ˋˎʴˁʶ˄ˍˊ˖ʻˇˏ˄ ˋˍˇ ˃ʱʻʹ˃ʰ ˃ʷˋ˖ ˃ʽʰˌ ˇʻˈ˄ʹˌΦ ɮˎˍˈ ʶˉʽʵʶʽ˄˗ʻʹˁʶ ˋˍʽˌ 
ˉʶˊʽˉˍ˗ˋʶʽˌ ˍʶ˔˄ʽˁ˗˄ ˉˊˇʲ˂ʹ˃ʱˍ˖˄ ˁʰʽ ˋˍʽˌ ˉʶˊʽˉˍ˗ˋʶʽˌ ʶ˂˂ʶʾ˕ʶ˖˄ ʶ˅ˇˉ˂ʽˋ˃ˇˏ ʺ 
ˉˊˇʲ˂ʹ˃ʱˍ˖˄ ˋˎˋˁʶˎ˗˄Φ ʆˇ ˍʶ˂ʶˎˍʰʾˇ ˋˍˇʽ˔ʶʾˇ ʰ˄ʰ˒ʷˊʻʹˁʶ ˊʹˍʱ ˁʰʽ ˋˍʽˌ ʰ˄ˇʽˁˍʷˌ 
ʶˊ˖ˍʺˋʶʽˌΣ ˈˍʰ˄ ˍˇ ноΣм҈ ʰ˄ʷ˒ʶˊʶ ˈˍʽ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʶ ˍʶ˔˄ʽˁʱ ˉˊˇʲ˂ʺ˃ʰˍʰ ˋˍʹ 
ˋˏ˄ʵʶˋʹ ʵʽʰʵʽˁˍˏˇˎΦ  

ʂ˂ʰ ˍʰ ˋˍˇʽ˔ʶʾʰ ˉˇˎ ˔ʰˊʰˁˍʹˊʾʸˇˎ˄ ˍʹ˄ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʺ ʶˁˉʰʽʵʶˎˍʽˁʺ 
ʵʽʰʵʽˁʰˋʾʰ, ˒ ʰʾ˄ʶˍʰʽ ˈˍʽ ˎˉˇʲʰʻ˃ʾˋˍʹˁʰ˄ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ʶ˅ɮɲ ˍ˖˄ ʊɳΦ ʆˇ мκо 
ˉʶˊʾˉˇˎ ˍ˖˄ ˃ʰʻʹˍ˗˄ ʵʺ˂˖ˋʰ˄ ˈˍʽ ʹ ʶˉʽˁˇʽ˄˖˄ʾʰ ˃ʶ ˍˇ˄ ʶˁˉʰʽʵʶˎˍʽˁˈ ˍˇˎ 
˃ʰʻʺ˃ʰˍˇˌ ˔ʶʽˊˇˍʷˊʶ˕ʶ ˋʶ ˋˏʴˁˊʽˋʹ ˃ʶ ˍʹ ʵʽʱ ʸ˗ˋʹˌ ʵʽʵʰˋˁʰ˂ʾʰΣ ˈˉ˖ˌ ˁʰʽ ʹ 
ʰ˄ˍʾˋˍˇʽ˔ʹ ʶˉʽˁˇʽ˄˖˄ʾʰ ˃ʶ ˍˇˎˌ ˋˎ˃˃ʰʻʹˍʷˌ ˍˇˎˌΦ ɾʶ ʰˎˍˈ˄ ˍˇ˄ ˍˊˈˉˇ ʹ ʶ˅ɮɲ 
ˋˍʶˊʶʾ ˍʹ˄ ʰ˄ˍʰ˂˂ʰʴʺ ʰˉˈ˕ʶ˖˄ ˃ʶˍʰ˅ˏ ˍ˖˄ ˃ʰʻʹˍ˗˄Σ ˍʹ˄ ˎˉˇʲˇ˂ʺ ʶˊ˖ˍʺˋʶ˖˄ ˁʰʽ 
ˍʹ˄ ˉʰˊˇ˔ʺ ʵʽʶˎˁˊʽ˄ʾˋʶ˖˄ ʵʹ˂ʰʵʺ ˈ˂ʰ ˍʰ ˋˍˇʽ˔ʶʾʰ ˉˇˎ ʵʾ˄ˇˎ˄ ʰ˃ʶˋˈˍʹˍʰ ˋˍˇ 
˃ʱʻʹ˃ʰΦ ɳˉʽˉ˂ʷˇ˄Σ ʵʶ˄ ˉʰˊʰˍʹˊʺʻʹˁʶ ʰˏ˅ʹˋʹ ˍˇˎ ʰˊʽʻ˃ˇˏ ˍ˖˄ ˉʶʽˊʰ˃ʰˍʽˁ˗˄ 
ʵʽʰʵʽˁʰˋʽ˗˄ ˉʰˊʱ ˃ˈ˄ˇ ʰˉˈ ˍˇ мκо ˉʶˊʾˉˇˎ ˍ˖˄ ˃ʰʻʹˍ˗˄ ˍˇˎ ʵʶʾʴ˃ʰˍˇˌΦ ɮˎˍʱ 
ʶˉʽʲʶʲʰʽ˗ʻʹˁʰ˄ ˁʰʽ ʰˉˈ ˍʽˌ ʰ˄ˇʽˁˍʷˌ ʶˊ˖ˍʺˋʶʽˌΣ ˈˉˇˎ ʶˉʽˋʹ˃ʱ˄ʻʹˁʰ˄ ˖ˌ ʰˊ˄ʹˍʽˁʱ 
ˋʹ˃ʶʾʰ ʹ ʷ˂˂ʶʽ˕ʹ ʶˉʽˁˇʽ˄˖˄ʾʰˌ ˃ʶ ˋˎ˃˃ʰʻʹˍʷˌ ˁʰʽ ʶˁˉʰʽʵʶˎˍʽˁˈ όмуΣн҈ύΣ ʹ 
ʰ˄ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʺ ʵʽʵʰˋˁʰ˂ʾʰ όмнΣс҈ύ ˁʰʽ ʹ ʷ˂˂ʶʽ˕ʹ ˉʶʽˊʰ˃ʱˍ˖˄ ˁʰʽ ˂ˇʽˉ˗˄ 
ʶˊʶʻʽˋ˃ʱˍ˖˄ όуΣр҈ύΦ  

ʍˌ ˉˊˇˌ ˍʹ˄ ˉˊˇˋ˖ˉʽˁʺ ˉˊˇˋʷʴʴʽˋʹ ˁʰʽ ʶ˃ˉ˂ˇˁʺ ˇʽ ˉʶˊʽˋˋˈˍʶˊˇʽ ˃ʰʻʹˍʷˌ 
ʻʶ˖ˊˇˏ˄ ˈˍʽ ʶˉʷʵʶʽ˅ʰ˄ ˉˇ˂ˏ ˃ʽˁˊˈˍʶˊʹ ˋˎʴˁʷ˄ˍˊ˖ˋʹ ˋˍʹ˄ ʶ˅ɮɲ ˍ˖˄ ʊɳ ˁʰʽ ʰˎˍˈ 
ʰˉˇʵˈʻʹˁʶ ʶʾˍʶ ˋʶ ˉˊˇˋ˖ˉʽˁʺ ʰʵˎ˄ʰ˃ʾʰ ʶʾˍʶ ˋˍˇ ʰ˄ʽʰˊˈ ˃ʱʻʹ˃ʰΦ ɮˎˍˈ 
ˋˎ˃ˉʰˊʷˋˎˊʶ ˍʹ˄ ˁʰ˂˂ʽʷˊʴʶʽʰ ʽˁʰ˄ˇˍʺˍ˖˄ ˉˇˎ ʶˉʽʵʽ˗ˁˇˎ˄ ˇʽ ʊɳΣ ˈˉ˖ˌ ʹ 
ʵʽʰˍˏˉ˖ˋʹ ˎˉˇʻʷˋʶ˖˄ ˁʰʽ ˇ ʷ˂ʶʴ˔ˇˌ ˉʰˊʰ˃ʷˍˊ˖˄Φ ɼˎˊʾ˖ˌΣ ˈ˃˖ˌΣ ˋˎ˄ʷʲʰ˂ʶ ˋˍʹ˄ 
ʰˉˇˍˎ˔ʾʰ ˍ˖˄ ʴ˄˖ˋˍʽˁ˗˄ ˋˍˈ˔˖˄ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ʊɳΣ ˈˉ˖ˌ ˋˎ˃ˉʶˊʰʾ˄ʶˍʰʽ ʰˉˈ ˍʽˌ 
ʰˉʰ˄ˍʺˋʶʽˌ ˉˇˎ ʰ˄ʰ˒ʷˊˇ˄ˍʰ˄ ˋˍʹ˄ ˁʰˍʰ˄ˈʹˋʹ ʶ˄˄ˇʽ˗˄Φ  

ʁʽ ˃ʰʻʹˍʷˌ ʰˉˇˍʾ˃ʹˋʰ˄ ʴʶ˄ʽˁˈˍʶˊʰ ʰˊ˄ʹˍʽˁʱ ˍʹ˄ ʶ˅ɮɲ ˍ˖˄ ʊɳΣ ʰ˒ˇˏ ˍˇ 
птΣро҈ ˍ˖˄ ˃ʰʻʹˍ˗˄ ˍʹ ʲˊʺˁʶ ˂ʽʴˈˍʶˊˇ ʶ˂ˁˎˋˍʽˁʺΣ ˍˇ плΣм҈ ʾʵʽʰ ˁʰʽ ˍˇ мнΣп҈ 
ˉʶˊʽˋˋˈˍʶˊˇ ʶ˂ˁˎˋˍʽˁʺ ʰˉˈ ˍʹ ʵʽʱ ʸ˗ˋʹˌΦ ʅˎ˃ʲʰˍˈˌ ˃ʶ ˍʹ˄ ˉʰˊʰˉʱ˄˖ ʴʶ˄ʽˁʺ 
ʶˁˍʾ˃ʹˋʹ ˍ˖˄ ˃ʰʻʹˍ˗˄ ʴʽʰ ˍʹ˄ ʶ˅ɮɲ ˍ˖˄ ʊɳ ʺˍʰ˄ ˁʰʽ ˇ ʲʰʻ˃ˈˌ ʽˁʰ˄ˇˉˇʾʹˋʺˌ ˍˇˎˌΦ 
ʁʽ ˃ʰʻʹˍʷˌ ˋʶ ˉˇˋˇˋˍʱ пл-рс҈ ʵʺ˂˖ˋʰ˄ ˈˍʽ ʵʶ˄ ʷ˃ʶʽ˄ʰ˄ ʽˁʰ˄ˇˉˇʽʹ˃ʷ˄ˇʽΣ ˋʶ 
ˉˇˋˇˋˍˈ ˉʶˊʾˉˇˎ ол҈ ʵʺ˂˖ˋʰ˄ ʰˊˁʶˍʱ ʽˁʰ˄ˇˉˇʽʹ˃ʷ˄ˇʽ ˁʰʽ ˃ˈ˄ˇ ˍˇ мп-28% 
ʵʺ˂˖ˋʶ ˁʱˉˇʽˇ ʲʰʻ˃ˈ ʽˁʰ˄ˇˉˇʾʹˋʹˌΦ ʆʷ˂ˇˌΣ ˉʰˊʰˍʹˊʺʻʹˁʰ˄ ˃ʽˁˊʷˌ ʵʽʰ˒ˇˊʷˌ ˋˍʹ˄ 
ʽˁʰ˄ˇˉˇʾʹˋʹ ˍ˖˄ ˃ʰʻʹˍ˗˄ ˃ʶˍʰ˅ˏ ˍ˖˄ ˃ʰʻʹ˃ʱˍ˖˄ ˃ʶ ˍʹ ʊˎˋʽˁʺ ˄ʰ ˋˎʴˁʶ˄ˍˊ˗˄ʶʽ 
ˍʰ ˃ʶʴʰ˂ˏˍʶˊʰ ˉˇˋˇˋˍʱ ˃ʹ ʽˁʰ˄ˇˉˇʽʹ˃ʷ˄˖˄ ˃ʰʻʹˍ˗˄Σ ˍʹ ʋʹ˃ʶʾʰ ˄ʰ ʰˁˇ˂ˇˎʻʶʾΣ 
ʶ˄˗ ʹ ɰʽˇ˂ˇʴʾʰ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ʷʵ˖ˋʶ ʶˎˁʰʽˊʾʶˌ ʽˁʰ˄ˇˉˇʾʹˋʹˌ ˋʶ ˉʶˊʽˋˋˈˍʶˊˇˎˌ 
˃ʰʻʹˍʷˌ ʶ˅ʰʽˍʾʰˌ ˍʹˌ ʰ˅ʽˇˉˇʾʹˋʹˌ ˇˉˍʽˁˇʰˁˇˎˋˍʽˁˇˏ ˎ˂ʽˁˇˏΣ ˉˇˎ ʲˇʺʻʹˋʶ ˋˍʹ˄ 
ˁʰˍʰ˄ˈʹˋʹ ˍ˖˄ ʶ˄˄ˇʽ˗˄ ˁʰʽ ˍ˖˄ ʵʽʰʵʽˁʰˋʽ˗˄ ˍʹˌΦ  

ʆʰ ˉʰˊʰˉʱ˄˖ ʶˎˊʺ˃ʰˍʰ ʶˉʽʲʶʲʰʽ˗˄ˇˎ˄ ʶˁʶʾ˄ʰ ʱ˂˂˖˄ ʶˊʶˎ˄˗˄Σ ˉˇˎ ʷʴʽ˄ʰ˄ 
˃ʶ ʰ˒ˇˊ˃ʺ ˍʹ˄ ʰ˄ʱʴˁʹ ʶ˅ ʰˉˇˋˍʱˋʶ˖ˌ ʵʽʵʰˋˁʰ˂ʾʰˌ ˋˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ˉʰ˄ʵʹ˃ʾʰˌ 
COVID-мфΦ ɳˉʽʲʶʲʰʽ˗ʻʹˁʰ˄ ˉˊˇʲ˂ʺ˃ʰˍʰ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍˇ˄ ʵʽʰʻʷˋʽ˃ˇ ʰˉˈ 
˃ʷˊˇˎˌ ˍ˖˄ ˃ʰʻʹˍ˗˄ ˍʶ˔˄ˇ˂ˇʴʽˁˈ ʶ˅ˇˉ˂ʽˋ˃ˈ όDi Pietro et al., 2020̃ UNESCO, 2021), 
˃ʶ ˍʽˌ ˋˎ˄ʻʺˁʶˌ ˉˇˎ ˎ˒ʾˋˍʰ˄ˍʰʽ ˋˍˇ ˇʽˁˇʴʶ˄ʶʽʰˁˈ ˍˇˎˌ ˉʶˊʽʲʱ˂˂ˇ˄ ˁʰʽ ˃ʶ ˍʽˌ 
ʶʴʴʶ˄ʶʾˌ ʵˎˋˁˇ˂ʾʶˌ ˉˇˎ ˉʰˊˇˎˋʽʱʸˇˎ˄ ˍʰ ʶˊʴʰˋˍʹˊʽʰˁʱ ˃ʰʻʺ˃ʰˍʰ ˈˉ˖ˌ ʰˎˍʱ ˍ˖˄ 
ʊˎˋʽˁ˗˄ ɳˉʽˋˍʹ˃˗˄ όɼɳɾɳʆɳ, нлнмύΣ ʰ˂˂ʱ ˁʰʽ ˃ʶ ˍʽˌ ʵˎˋˁˇ˂ʾʶˌ ˉˇˎ ʰ˄ˍʽ˃ʶˍ˖ˉʾʸˇˎ˄ 
ˇʽ ˃ʰʻʹˍʷˌ ˈˋˇ˄ ʰ˒ˇˊʱ ˍʹ˄  ʰˎˍˇˉʶʽʻʰˊ˔ʾʰΣ ˍʰ ˁʾ˄ʹˍˊʰ  ˁʰʽ ˍʽˌ ˉˊˇˍʽ˃ʺˋʶʽˌ 
˃ʰʻʹ˃ʱˍ˖˄ όFerraro et al., 2020̃ Radha et al., 2020).  
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ʆʷ˂ˇˌΣ ʻʶ˖ˊˇˏ˃ʶ ˖ˌ ˋʹ˃ʰ˄ˍʽˁˈ ʶˏˊʹ˃ʰ ˍˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˉˇˎ ʵʺ˂˖ˋʰ˄ ˈˍʽ 
ʷ˔ˇˎ˄ ˇʽ ˃ʰʻʹˍʷˌ ˍˇˎ ʵʶʾʴ˃ʰˍˇˌ ʴʽʰ ˍʽˌ ʊɳΣ ˁʰʻ˗ˌ ˍˇ рлΣн҈ ˍ˖˄ ˃ʰʻʹˍ˗˄ ʵʺ˂˖ˋʶ 
ˈˍʽ ʷ˔ʶʽ ζ˃ʶʴʱ˂ˇη ˁʰʽ ζˉˇ˂ˏ ˃ʶʴʱ˂ˇη ʶ˄ʵʽʰ˒ʷˊˇ˄ ʴʽʰ ˍʰ ˃ʰʻʺ˃ʰˍʰ ʰˎˍʱΦ ɳʽʵʽˁʱΣ 
ˈˍʰ˄ ˃ˈ˄ˇ ˍˇ рΣм҈ ˍ˖˄ ˃ʰʻʹˍ˗˄ ʵʹ˂˗˄ʶʽ ζˉˇ˂ˏ ˃ʽˁˊˈη ˁʰʽ ˍˇ ммΣт҈ ʵʹ˂˗˄ʶʽ 
ζ˃ʽˁˊˈη ʶ˄ʵʽʰ˒ʷˊˇ˄Σ ˃ʱ˂˂ˇ˄ ʰ˄ʰˍˊʷˉʶˍʰʽ ʹ ʵʽʱ˔ˎˍʹ ʴʶ˄ʽˁʶˎ˃ʷ˄ʹ ʱˉˇ˕ʹ ˈˍʽ ˇʽ 
ʷ˒ʹʲˇʽ ˃ʰʻʹˍʷˌ ʵʶ˄ ʶ˄ʵʽʰ˒ʷˊˇ˄ˍʰʽ ʴʽʰ ˍʽˌ ʊɳΦ  

ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ 

ɳʾ˄ʰʽ ˅ʶˁʱʻʰˊˇ ˈˍʽ ˍˇ ʵʶʾʴ˃ʰ ˍ˖˄ ˃ʰʻʹˍ˗˄ ɮΩ ɽˎˁʶʾˇˎ ˍʹˌ ˉʰˊˇˏˋʰˌ ʷˊʶˎ˄ʰˌ ʵʶ˄ 
ʽˁʰ˄ˇˉˇʽʺʻʹˁʶ ʰˉˈ ˍʹ˄ ʶ˅ɮɲ ˍ˖˄ ʊɳΣ ˉʰˊˈˍʽ ʶʾ˔ʶ ʻʶˍʽˁʺ ˋˍʱˋʹ ʰˉʷ˄ʰ˄ˍʽ ˋˍʰ 
˃ʰʻʺ˃ʰˍʰ ʰˎˍʱΦ ʁʽ ˃ʰʻʹˍʷˌ ʵʶ˄ ʷ˃ʶʽ˄ʰ˄ ʽˁʰ˄ˇˉˇʽʹ˃ʷ˄ˇʽ ˇˏˍʶ ʰˉˈ ˍˇ ʶˉʾˉʶʵˇ 
ʶˉʽˁˇʽ˄˖˄ʾʰˌ ˃ʶ ˋˎ˃˃ʰʻʹˍʷˌ ˁʰʽ ʶˁˉʰʽʵʶˎˍʽˁˈ ˇˏˍʶ ʰˉˈ ˍʹ˄ ˁʰˍʰ˄ˈʹˋʹ ʶ˄˄ˇʽ˗˄ 
ˇˏˍʶ ʰˉˈ ˍʹ˄ ˉʶʽˊʰ˃ʰˍʽˁʺ ʵʽʰʵʽˁʰˋʾʰΣ ˉˇˎ ʰˉˇˍʶ˂ʶʾ ʲʰˋʽˁˈ ˋˎˋˍʰˍʽˁˈ ˍʹˌ 
ʵʽʵʰˋˁʰ˂ʾʰˌ ˍ˖˄ ʊɳΦ  ɮˎˍˈ ˉˇˎ ʶˉʽˋʺ˃ʰ˄ʰ˄ ˖ˌ ʻʶˍʽˁˈˍʶˊˇ ˋˍˇʽ˔ʶʾˇ ˍʹˌ ʶ˅ɮɲ ʺˍʰ˄ ʹ 
˔ˊʺˋʹ ʶˉʽˉ˂ʷˇ˄ ʶˉˇˉˍʽˁˇˏ ˎ˂ʽˁˇˏΣ ˈˉ˖ˌ ʲʽ˄ˍʶˇˋˁˇˉʹ˃ʷ˄ʰ ˉʶʽˊʱ˃ʰˍʰ ˁʰʽ ˕ʹ˒ʽʰˁʷˌ 
ʶ˒ʰˊ˃ˇʴʷˌΦ  

ʆˇ ʰˊʽʻ˃ʹˍʽˁʱ ˁʰʽ ʴʶ˖ʴˊʰ˒ʽˁʱ ˉʶˊʽˇˊʽˋ˃ʷ˄ˇ ʵʶʾʴ˃ʰ ʵʶ˄ ʶˉʽˍˊʷˉʶʽ 
ʴʶ˄ʾˁʶˎˋʹ ˍ˖˄ ˋˎ˃ˉʶˊʰˋ˃ʱˍ˖˄ ˍʹˌ ʷˊʶˎ˄ʰˌΦ ʍˋˍˈˋˇΣ ˃ʰˌ ʶˉʽˍˊʷˉʶʽ ˄ʰ 
ˁʰˍʰʴˊʱ˕ˇˎ˃ʶ ʶˎˁˊʽ˄˗ˌ ˍʹ˄ ˉˊˇˍʾ˃ʹˋʹ ˍ˖˄ ˃ʰʻʹˍ˗˄ ˍˇˎ˂ʱ˔ʽˋˍˇ˄ ˍʹˌ ɮ˘ ɽˎˁʶʾˇˎ 
ˋˍʹ ʵʽʱ ʸ˗ˋʹˌ ʵʽʵʰˋˁʰ˂ʾʰ ˍ˖˄ ʊɳ ˁʰʽ ˃ʶ ʶˉʰˊˁʺ ʰʽˍʽˇ˂ˈʴʹˋʹΦ ɱʽʰ ʰˋ˒ʰ˂ʷˋˍʶˊʰ 
ˋˎ˃ˉʶˊʱˋ˃ʰˍʰ ʰˉʰʽˍʶʾˍʰʽ ʰ˄ˍʾˋˍˇʽ˔ʹ ʷˊʶˎ˄ʰ ˃ʶ ˉʰ˄ʶ˂˂ʰʵʽˁˈ ˁʰʽ 
ʰ˄ˍʽˉˊˇˋ˖ˉʶˎˍʽˁˈ ʵʶʾʴ˃ʰΣ ʹ ˇˉˇʾʰ ʶ˄ʵʶ˔ˇ˃ʷ˄˖ˌ ˄ʰ ʶˉʶˁˍʶʾ˄ʶˍʰʽ ˁʰʽ ˋʶ ʱ˂˂ʰ 
˃ʰʻʺ˃ʰˍʰΦ ɳˉʾˋʹˌΣ ʻʰ ʶʾ˔ʶ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˃ʽʰ ʷˊʶˎ˄ʰ ˉˇˎ ʻʰ ʵʽʶˊʶˎ˄ˇˏˋʶ ˍʽˌ 
ʰ˄ˍʾˋˍˇʽ˔ʶˌ ʰˉˈ˕ʶʽˌ ˍ˖˄ ʶˁˉʰʽʵʶˎˍʽˁ˗˄ ˉˇˎ ʵʽʵʱˋˁˇˎ˄ ˃ʰʻʺ˃ʰˍʰ ʊɳ ˋˍʹ˄ ɮ˘ 
ɽˎˁʶʾˇˎΦ 

ɳˉˇ˃ʷ˄˖ˌΣ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʽˌ ʰˉʰ˄ˍʺˋʶʽˌ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ˋˍʹ˄ ˉʰˊˇˏˋʰ 
ʷˊʶˎ˄ʰΣ ʹ ʶ˅ɮɲ ˍ˖˄ ʊɳ ʵʶ˄ ˃ˉˇˊʶʾ ˄ʰ ˎˉˇˁʰˍʰˋˍʺˋʶʽ ˍʹ ʵʽʱ ʸ˗ˋʹˌ ʵʽʵʰˋˁʰ˂ʾʰΣ ʹ 
ˇˉˇʾʰ ˉˊˇˋ˒ʷˊʶʽ ʰ˃ʶˋˈˍʶˊʹ ʶˉʽˁˇʽ˄˖˄ʾʰΣ ˋˎ˄ˍʶ˂ʶʾ ˋˍʹ ˋˎʴˁʷ˄ˍˊ˖ˋʹ ˉˊˇˋˇ˔ʺˌΣ 
ʰˎ˅ʱ˄ʶʽ  ˍʹ˄ ˁˇʽ˄˖˄ʽˁˈˍʹˍʰ ˁʰʽ ˍʹ˄ ʶ˄ʶˊʴˈ ˋˎ˃˃ʶˍˇ˔ʺΣ ˎˉˇˋˍʹˊʾʸʶʽ ˁʰ˂ˏˍʶˊʰ ˍˇ˄ 
ˉʶʽˊʰ˃ʰˍʽˋ˃ˈ ʴʽʰ ˍˇ˄ ʷ˂ʶʴ˔ˇ ˉʰˊʰ˃ʷˍˊ˖˄ ˁʰʽ ʰˎ˅ʱ˄ʶʽ ˍʹ˄ ˁʰˍʰ˄ˈʹˋʹ ʶ˄˄ˇʽ˗˄ ˋˍʽˌ 
ʊɳ ˃ʶ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʶˊˇ ˍˊˈˉˇΦ 

ɰʽʲ˂ʽˇʴˊʰ˒ʾʰ 

ɼʷ˄ˍˊˇ ɾʶ˂ʶˍ˗˄ ˁʰʽ ʆʶˁ˃ʹˊʾ˖ˋʹˌ ˍʹˌ ʁΦɽΦɾΦɳΦ ό ɼɳΦɾɳΦʆɳύ όнлнмύΦ  ʂ˕ʶʽˌ ˍʹˌ 
ˍʹ˂ʶˁˉʰʾʵʶˎˋʹˌ ˁʰˍʱ ˍʹ˄ ˉʶˊʾˇʵˇ ˍʹˌ ˉʰ˄ʵʹ˃ʾʰˌΥ ɾˇˊ˒˖ˍʽˁʷˌ ʰ˄ʽˋˈˍʹˍʶˌ ˁʰʽ 
ʅˎ˄ʷˉʶʽʶˌ ˋˍʰ ʶˊʴʰˋʽʰˁʱ ʵʽˁʰʽ˗˃ʰˍʰΦ http://kemete.sch.gr/wp-
content/uploads/2021/04/%CE%95%CE%A1%CE%95%CE%A5%CE%9D%CE%91-
%CE%9A%CE%95%CE%9C%CE%95%CE%A4%CE%95-%CE%93%CE%99%CE%91-
%CE%A4%CE%97%CE%9B%CE%95%CE%9A%CE%A0%CE%91%CE%99%CE%94%CE%95%C
E%A5%CE%A3%CE%97.pdf  

Angelova, S. (2021). 5ŜǾŜƭƻǇƳŜƴǘ ƻŦ {ǘǳŘŜƴǘ ¢ŜŀŎƘŜǊΩǎ {ŀǘƛǎŦŀŎǘƛƻƴ ǿƛǘƘ Ŝ-Learning Science 
Course. AIP Conference Proceedings 2333, 050011; Published Online: 08 March 2021. 
https://doi.org/10.1063/5.0042071  

http://kemete.sch.gr/wp-content/uploads/2021/04/%CE%95%CE%A1%CE%95%CE%A5%CE%9D%CE%91-%CE%9A%CE%95%CE%9C%CE%95%CE%A4%CE%95-%CE%93%CE%99%CE%91-%CE%A4%CE%97%CE%9B%CE%95%CE%9A%CE%A0%CE%91%CE%99%CE%94%CE%95%CE%A5%CE%A3%CE%97.pdf
http://kemete.sch.gr/wp-content/uploads/2021/04/%CE%95%CE%A1%CE%95%CE%A5%CE%9D%CE%91-%CE%9A%CE%95%CE%9C%CE%95%CE%A4%CE%95-%CE%93%CE%99%CE%91-%CE%A4%CE%97%CE%9B%CE%95%CE%9A%CE%A0%CE%91%CE%99%CE%94%CE%95%CE%A5%CE%A3%CE%97.pdf
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ɳˉʾ˂ˎˋʹ ʰˋˁʺˋʶ˖˄ ˃ʶ ʵʽʶˊʶˏ˄ʹˋʹ ˃ʷˋ˖ ˃ʽʰˌ 
ʶ˒ʰˊ˃ˇʴʺˌ ˁʽ˄ʹˍˇˏ ˍʹ˂ʶ˒˗˄ˇˎ 

ɼ̟ ˄ˋˍʰ˄ˍʾ˄ˇˌ ʋʰ˂ˁʽʰʵʱˁʹˌ1Σ ʅˍˎ˂ʽʰ˄ʺ ɼ˂ʰˎʵʽʰ˄ˇˏ2 
1 ɳɼʊɳ ʄʶʻˏ˃˄ˇˎΣ 2ʆ˃ʺ˃ʰ ʊˎˋʽˁʺˌΣ ɮˊʽˋˍˇˍʷ˂ʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸʶˋˋʰ˂ˇ˄ʾˁʹˌ 

ʃʶˊʾ˂ʹ˕ʹ 

ɶ ʶˉʾ˂ˎˋʹ ʰˋˁʺˋʶ˖˄ ʻʶ˖ˊʶʾˍʰʽ ˋʹ˃ʰ˄ˍʽˁʺ ʴʽʰ ˍʹ ʵʽʵʰˋˁʰ˂ʾʰ ˍʹˌ ʊˎˋʽˁʺˌ ˋˍˇ ɽˏˁʶʽˇΦ 
ʃʰˊˈ˂ʰ ʰˎˍʱΣ ˍʰ ʶˊʶˎ˄ʹˍʽˁʱ ʵʶʵˇ˃ʷ˄ʰ ˁʰˍʰʵʶʽˁ˄ˏˇˎ˄ ˈˍʽ ʹ ʶˉʾ˂ˎˋʹ ʰˋˁʺˋʶ˖˄ ʵʶ˄ ˇʵʹʴʶʾ 
ʰˎˍˈ˃ʰˍʰ ˋˍʹ˄ ʶ˄˄ˇʽˇ˂ˇʴʽˁʺ ˁʰˍʰ˄ˈʹˋʹ, ˁʰʻ˗ˌ ˉˇ˂˂ʷˌ ˒ˇˊʷˌ ˇʽ ˃ʰʻʹˍʷˌ ʶ˒ʰˊ˃ˈʸˇˎ˄ ˍʽˌ 
˃ʰʻʹ˃ʰˍʽˁʷˌ ʶ˅ʽˋ˗ˋʶʽˌ ˃ʹ˔ʰ˄ʽˁʱΦ ɶ ˉˊˈˍʰˋʹ ˉˇˎ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ʰ˒ˇˊʱ ˍʹ˄ ʶˉʾ˂ˎˋʹ 
ʱˋˁʹˋʹˌ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ˃ʽʰ ʶ˒ʰˊ˃ˇʴʺ ˁʽ˄ʹˍˇˏ ˍʹ˂ʶ˒˗˄ˇˎΦ ɶ ʶ˒ʰˊ˃ˇʴʺ ˉˇˎ 
ʵʹ˃ʽˇˎˊʴʺʻʹˁʶ ˉˊˇˋˇ˃ˇʽ˗˄ʶʽ ˍʹ˄ ˉˊˇˋʶʵʱ˒ʽˋʹ ʶ˄ˈˌ ʵʽʰˋˍʹ˃ˇˉ˂ˇʾˇ ˎˋʶ ʷ˄ʰ˄ ʱʴ˄˖ˋˍˇ 
ˉ˂ʰ˄ʺˍʹ ˁʰʽ ˍʹ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ ˇʽ ˃ʰʻʹˍʷˌ ʴʽʰ ˄ʰ ʰ˄ˍ˂ʺˋˇˎ˄ ˃ˈ˄ˇʽ ˍˇˎˌ ˍʰ ʵʶʵˇ˃ʷ˄ʰ ˉˇˎ 
ʰˉʰʽˍˇˏ˄ˍʰʽ ɹ ʽʰ ˍʹ˄ ʶˉʾ˂ˎˋʹ ˍʹˌ ʱˋˁʹˋʹˌΦ 

ɽʷ˅ʶʽˌ ˁ˂ʶʽʵʽʱ: ʊˎˋʽˁʺ ɽˎˁʶʾˇˎΣ ɲʽʶˊʶˏ˄ʹˋʹΣ ɳˉʾ˂ˎˋʹ ʰˋˁʺˋʶ˖˄Σ ʶ˒ʰˊ˃ˇʴʺ ˁʽ˄ʹˍˇˏ 

Inquiry-based exercise solving using a mobile phone app 

Konstantinos Chalkiadakis1, Styliani ɼlavdianou2 
1Laboratory Center of Science of Rethymnon, 2Department of Physics, Aristotle 
University of Thessaloniki 

Abstract 

Solving exercises is considered important for teaching Physics in the upper secondary 
education. Research data show that solving exercises does not automatically lead to 
conceptual understanding as students often apply mathematical equations mechanically. 
This proposal concerns an application for a mobile smart phone based on solving an 
exercise. The application is a simulation of the vertical motion in a gravitational field of an 
unknown planet and it is used by the students to extract the required data themselves. In 
this paper we present the results from a pilot application to students of the Model Senior 
High School of Patras. 

Keywords: Physics Lyceum, Inquiry learning, Exercise solving, Mobile app 
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ɳ̔ ˋʰʴ˖ʴʺ 

ʇˉˇˋˍʹˊʾʸʶˍʰʽ ˈˍʽ ʹ ʶˉʾ˂ˎˋʹ ʰˋˁʺˋʶ˖˄ ʶ˒ʰˊ˃ˇʴʺˌ ˁʰʽ ˉˊˇʲ˂ʹ˃ʱˍ˖˄Σ ˈˉ˖ˌ ʰˎˍʱ 
ˉˇˎ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˋˍʰ ˋ˔ˇ˂ʽˁʱ ʲʽʲ˂ʾʰΣ ˇʵʹʴʶʾ ˍˇˎˌ ˃ʰʻʹˍʷˌ ˋʶ ʲʰʻˏˍʶˊʹ 
ˁʰˍʰ˄ˈʹˋʹ ˍ˖˄ ˒ˎˋʽˁ˗˄ ʶ˄˄ˇʽ˗˄Φ ʂ˃˖ˌΣ ˉˇ˂˂ʷˌ ʶ˃ˉʶʽˊʽˁʷˌ ʷˊʶˎ˄ʶˌ ʵʶʾ˔˄ˇˎ˄, ˈˍʽ 
ʰˁˈ˃ʰ ˁʰʽ ʹ ʶˉʾ˂ˎˋʹ ˃ʶʴʱ˂ˇˎ ˉ˂ʺʻˇˎˌ ʰˋˁʺˋʶ˖˄ ˇʵʹʴʶʾ ˉʶˊʽˋˋˈˍʶˊˇ ˋˍʹ˄ 
ʽˁʰ˄ˈˍʹˍʰ ʰ˄ʰʴ˄˗ˊʽˋʹˌ ˉˊˇˍˏˉ˖˄ ˁʰʽ ˋˍʹ˄ ˋˎ˄ʷ˔ʶʽʰ ˋˍʹ˄ ʰ˄ʰˉʰˊʰʴ˖ʴʺ 
ˉʰˊˈ˃ˇʽ˖˄ ˂ˏˋʶ˖˄ ό[ŀǊƪƛƴ et ŀƭΦΣ мфулύ ˁʰʽ ˂ʽʴˈˍʶˊˇ ˋˍʹ˄ ʶ˄˄ˇʽˇ˂ˇʴʽˁʺ ˁʰˍʰ˄ˈʹˋʹ 
ˍ˖˄ ˒ʰʽ˄ˇ˃ʷ˄˖˄ ˉˇˎ ˎˉʶʽˋʷˊ˔ˇ˄ˍʰʽ όYƛm & Pak, 2002).  

ɶ ʵʽʶˊʶˎ˄ʹˍʽˁʺ ˃ʱʻʹˋʹ ʶʾ˄ʰʽ ˃ʽʰ ʵʽʵʰˁˍʽˁʺ ˋˍˊʰˍʹʴʽˁʺΣ ˈˉˇˎ ˇʽ ˃ʰʻʹˍʷˌ 
ʰˁˇ˂ˇˎʻˇˏ˄ ˃ʶʻˈʵˇˎˌ ˁʰʽ ˉˊʰˁˍʽˁʷˌ ˉʰˊˈ˃ˇʽʶˌ ˃ʶ ˍʽˌ ʰ˄ˍʾˋˍˇʽ˔ʶˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʷˌΦ ʁ 
ˋˁˇˉˈˌ ʶʾ˄ʰʽ ˇʽ ˃ʰʻʹˍʷˌ ˄ʰ ʶʾ˄ʰʽ ˋʶ ʻʷˋʹ ˄ʰ ʰ˄ʰ˂ˏˋˇˎ˄ ʷ˄ʰ ˉˊˈʲ˂ʹ˃ʰ ˁʰʽ ˄ʰ 
˃ˉˇˊˇˏ˄ ˄ʰ ʰ˄ʰˉˍˏ˅ˇˎ˄ ʷ˄ʰ ˋ˔ʷʵʽˇ  ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄ ʶ˅ʶˊʶˏ˄ʹˋʹˌΣ ˄ʰ 
ʵʹ˃ʽˇˎˊʴʺˋˇˎ˄ ʶʽˁʰˋʾʶˌΣ ˄ʰ ˉʰˊʰˍʹˊˇˏ˄Σ ˄ʰ ˁʱ˄ˇˎ˄ ʵʽʱˁˊʽˋʹ ˃ʶˍʰ˅ˏ ˉʽʻʰ˄˗˄ ˁʰʽ 
ʰˉʾʻʰ˄˖˄ ʰˉʰ˄ˍʺˋʶ˖˄Φ ʅˍʹ˄ ʶ˅ʶˏˊʶˋʹ ˂ˏˋʶ˖˄Σ ʵʹ˃ʽˇˎˊʴˇˏ˄ ˃ˇ˄ˍʷ˂ʰΣ ʴʽʰ ˄ʰ ˍʰ 
ˋˎʸʹˍʺˋˇˎ˄ ˁʰʽ ˄ʰ ˍʰ ˋˎʴˁˊʾ˄ˇˎ˄ όbŀǘƛƻƴŀƭ wŜǎŜŀǊŎƘ /ƻǳƴcil, 2000). ʃʷˊʰ ˈ˃˖ˌ 
ʰˉˈ ˍˇ ʶˉʽˋˍʹ˃ˇ˄ʽˁˈ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˇʽ ˃ʰʻʹˍʷˌ ʰ˄ˍʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˍˇ˄ ˍˊˈˉˇ ˃ʶ ˍˇ˄ 
ˇˉˇʾˇ ʵʹ˃ʽˇˎˊʴʶʾˍʰʽ ʹ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ʴ˄˗ˋʹ ˁʰʽ ʴ˄˖ˊʾʸˇˎ˄ ˉˍˎ˔ʷˌ ʰˉˈ ˍʹ ˒ˏˋʹ ˍʹˌ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ʰ˄ʰʸʺˍʹˋʹˌΦ ʁ ʶˁˉʰʽʵʶˎˍʽˁˈˌ ʷ˔ʶʽ ˋʹ˃ʰ˄ˍʽˁˈ ˊˈ˂ˇ ˋˍʹ˄ ˈ˂ʹ 
ʵʽʰʵʽˁʰˋʾʰΣ ˈ˔ʽ ˃ˈ˄ˇ ʵʽʶˎˁˇ˂ˏ˄ʶʽ ˍʹ˄ ʴ˄˗ˋʹ ʰ˂˂ʱ ˁʰʽ ˋ˔ʶʵʽʱʸʶʽ ˁʰʽ ˋˎ˄ˍˇ˄ʾʸʶʽ ˍʹ 
ʵʽʵʰˁˍʽˁʺ ˉʰˊʷ˃ʲʰˋʹΦ  

ɶ ˉˊˇˋʷʴʴʽˋʹ ˉˇˎ ʲʰˋʾʸʶˍʰʽ ˋˍʹ ʵʽʶˊʶˏ˄ʹˋʹΣ ʶˉʽˍˊʷˉʶʽ ˋˍˇ ˄˃ʰʻʹˍʺ ˄ʰ 
ˋˎˋ˔ʶˍʾˋʶʽ ˍʽˌ ˎˉʱˊ˔ˇˎˋʶˌ ʴ˄˗ˋʶʽˌ ˃ʶ ˍʽˌ ˄ʷʶˌ ʶ˃ˉʶʽˊʾʶˌΣ ˄ʰ ʵʽʰ˃ˇˊ˒˗ˋʶʽ 
ˎˉˇʻʷˋʶʽˌΣ ˄ʰ ˋ˔ʶʵʽʱˋʶʽ ˉʶʽˊʰ˃ʰˍʽˁʷˌ ˉʰˊʶ˃ʲʱˋʶʽˌΣ ˄ʰ ˋˎʸʹˍʺˋʶʽ ˁʰʽ ˄ʰ 
ʶˉʽˁˇʽ˄˖˄ʺˋʶʽ ˍʰ ˉˇˊʾˋ˃ʰˍʱ ˍˇˎΣ ʰ˄ʰˉˍˏˋˋˇ˄ˍʰˌ ʵʶ˅ʽˈˍʹˍʶˌ ʰ˄ʰˋˍˇ˔ʰˋ˃ˇˏ ˁʰʽ 
ˁˊʽˍʽˁʺˌ ˋˁʷ˕ʹˌ όtŜŘŀǎǘŜ et ŀƭΦΣ нлмнύΦ ɶ ʵʽʶˊʶˎ˄ʹˍʽˁʺ ˃ʱʻʹˋʹ ʶʾ˄ʰʽ ʷ˄ʰ ʰˉˈ ˍʰ ˉʽˇ 
ˋˏʴ˔ˊˇ˄ʰ ˁʰʽ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʱ ˃ˇ˄ˍʷ˂ʰ ˍʹˌ ʵʽʵʰˁˍʽˁʺˌ, ̄ ˇˎ ˍʰ˅ʽ˄ˇ˃ʶʾˍʰʽ ˋʶ ˍʷˋˋʶˊʰ 
ʶˉʾˉʶʵʰ, ˋˍʰ ˇˉˇʾʰ ʰˎ˅ʱ˄ʶˍʰʽ ˇ ʲʰʻ˃ˈˌ ʶ˂ʶˎʻʶˊʾʰˌ ˍˇˎ ˃ʰʻʹˍʺ ˁʰʽ ʰ˄ˍʾˋˍˇʽ˔ʰ 
˃ʶʽ˗˄ʶˍʰʽ ʹ ˁʰʻˇʵʺʴʹˋʹ ˍˇˎ ʶˁˉʰʽʵʶˎˍʽˁˇˏ ό.ŀƴŎƘƛ & .ŜƭƭΣ нллуύΦ ʅˍˇ ˉˊ˗ˍˇ 
ʶˉʾˉʶʵˇΣ ʵʾ˄ʶˍʰʽ ʰˉˈ ˍˇ˄ ʶˁˉʰʽʵʶˎˍʽˁˈ ˍˇ ʶˊ˗ˍʹ˃ʰΣ ʹ ˎˉˈʻʶˋʹΣ ʹ ˃ʷʻˇʵˇˌ όʺ ˍʰ 
ʵʶɻˇ˃ʷ˄ʰύ ˁʰʽ ʸʹˍʶʾˍʰʽ ʹ ʶˉʽʲʶʲʰʾ˖ˋʹ ˍˇˎ ʶˊ˖ˍʺ˃ʰˍˇˌΦ ʅˍˇ ˍʶ˂ʶˎˍʰʾˇ ʶˉʾˉʶʵˇΣ ˍʹˌ 
ʰ˄ˇʽ˔ˍʺˌ ʵʽʶˊʶˏ˄ʹˋʹˌΣ ˇʽ ʾʵʽˇʽ ˇʽ ˃ʰʻʹˍʷˌ ʻʷˍˇˎ˄ ˍˇ ʶˊ˗ˍʹ˃ʰΣ ˁʰˍʰˋˁʶˎʱʸˇˎ˄ 
ˎˉˇʻʷˋʶʽˌ ˁʰʽ ʰˉˇ˒ʰˋʾʸˇˎ˄ ˍˇ˄ ˍˊˈˉˇ ˉˇˎ ʻʰ ˁʰˍʰ˂ʺ˅ˇˎ˄ ˋˍˇ ˋˎ˃ˉʷˊʰˋ˃ʰ. 
ʅˏ˃˒˖˄ʰ ˃ʶ ˍˇ ˃ˇ˄ˍʷ˂ˇ IŜƎŀǊǘȅ-HazŜƭ όмфусύ ˎˉʱˊ˔ˇˎ˄ ˉʷ˄ˍʶ ʶˉʾˉʶʵʰ ʵʽʶˊʶˏ˄ʹˋʹˌ 
όʃʾ˄ʰˁʰˌ мύΦ 

 

 
ʃʾ˄ʰˁʰˌ м ʃʶˊʽʴˊʰ˒ʺ ˍ˖˄ ʶˉʽˉʷʵ˖˄ ʵʽʶˊʶˏ˄ʹˋʹˌ ˁʰˍʱ IŜƎŀǊǘȅ-Hazel 
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ɶ ʶˉʾ˂ˎˋʹ ˍ˖˄ ʰˋˁʺˋʶ˖˄ ˍ˖˄ ˋ˔ˇ˂ʽˁ˗˄ ʶʴ˔ʶʽˊʽʵʾ˖˄ ˎˉˈ ˍˇ ˉʰˊʰˉʱ˄˖ 
ˉˊʾˋ˃ʰΣ ʶʾ˄ʰʽ ˒ʰ˄ʶˊˈ ˈˍʽ ʰˉˇˍʶ˂ʶʾ  ˃ʽʰ ʵʽʰʵʽˁʰˋʾʰ ˔ʰ˃ʹ˂ˇˏ ʶˉʽˉʷʵˇˎ ʵʽʶˊʶˏ˄ʹˋʹˌ, 
ʰ˒ˇˏ ˈ˂ʰ ˍʰ ʸʹˍˇˏ˃ʶ˄ʰ ʶʾ˄ʰʽ ˃ʶ ˋʰ˒ʺ˄ʶʽʰ ʵʽʰˍˎˉ˖˃ʷ˄ʰΣ ˇ ˃ʰʻʹˍʺˌ ʷ˔ʶʽ ˋˍʹ 
ʵʽʱʻʶˋʺ ˍˇˎ ˈ˂ʰ ˍʰ ʵʶʵˇ˃ʷ˄ʰ ˉˇˎ ʰˉʰʽˍˇˏ˄ˍʰʽ όˁʰʽ ˃ˈ˄ˇ ʰˎˍʱύ ˁʰʽ ˍʷ˂ˇˌΣ ˉˇ˂ˏ 
ˋˎ˔˄ʱΣ ʹ ˃ʷʻˇʵˇˌ ˉˇˎ ˉˊʷˉʶʽ ˄ʰ ʰˁˇ˂ˇˎʻʺˋʶʽ ʶʾ˄ʰʽ ʴ˄˖ˋˍʺ ʶˁ ˍ˖˄ ˉˊˇˍʷˊ˖˄ 
(Maloney, 2011). 

ɾʶʻˇʵˇ˂ˇʴʾʰ 

ʅˍˇ ˉ˂ʰʾˋʽˇ ˍ˖˄ ˉʰˊʰˉʱ˄˖ ˉˊˇʲ˂ʹ˃ʰˍʽˋ˃˗˄ ʵʹ˃ʽˇˎˊʴʺʻʹˁʶ ʹ ʶ˒ʰˊ˃ˇʴʺ 
ζʃˊˇˋʶʵʱ˒ʽˋʹη ˋˍˇ ˂ʶʽˍˇˎˊʴʽˁˈ ˋˏˋˍʹ˃ʰ ɮƴŘǊƻƛŘ ˁʰʽ ʵʽʰˍʾʻʶˍʰʽ ʶ˂ʶˏʻʶˊʰ ˋˍˇ 
ʰˉˇʻʶˍʺˊʽˇ DƻƻƎƭŜtƭŀȅΦ  ɶ ʶ˒ʰˊ˃ˇʴʺ ʵˈʻʹˁʶ ˋʶ сл ˃ʰʻʹˍʷˌ ˍʹˌ ɮ ̆ˍʱ˅ʹˌ ɽˎˁʶʾˇˎ 
ˍˇˎ ʃˊˈˍˎˉˇˎ ɽˎˁʶʾˇˎ ˍʹˌ ʃʱˍˊʰˌΣ ˃ʶˍʱ ʰˉˈ ˍʹ ʵʽʵʰˋˁʰ˂ʾʰ ˍʹˌ ʶ˂ʶˏʻʶˊʹˌ ˉˍ˗ˋʹˌ 
˃ʰʸʾ ˃ʶ ʷ˄ʰ ˋʶ˄ʱˊʽˇ ˉˊˇˋʶʵʱ˒ʽˋʹˌ ˋʶ ʷ˄ʰ˄ ʱʴ˄˖ˋˍˇ ˉ˂ʰ˄ʺˍʹΦ ʆˇ ʶˁˉʰʽʵʶˎˍʽˁˈ 
ˋʶ˄ʱˊʽˇ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˍˇ˄ ʊʶʲˊˇˎʱˊʽˇ ˍˇˎ нлнм ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ 
ˁʰˊʰ˄ˍʾ˄ʰˌΦ ɴˍˋʽ, ʹ ʶ˒ʰˊ˃ˇʴʺ ʵˈʻʹˁʶ ʰˋˏʴ˔ˊˇ˄ʰ ˃ʷˋʰ ʰˉˈ ˍʹ˄ ˉ˂ʰˍ˒ˈˊ˃ʰ eclass 
ˁʰʽ ˇʽ ˃ʰʻʹˍʷˌ ˂ʶʽˍˇˏˊʴʹˋʰ˄ ʰˍˇ˃ʽˁʱ ˁʰʽ ˈ˔ʽ ˋʶ ˇ˃ʱʵʶˌ, ˈˉ˖ˌ ˉˊˇʷʲ˂ʶˉʶ ˇ 
ˋ˔ʶʵʽʰˋ˃ˈˌ ˍˇˎ ʶˁˉʰʽʵʶˎˍʽˁˇˏ ˋʶ˄ʰˊʾˇˎΦ  

ʆʰ ˉˊˇˋʵˇˁ˗˃ʶ˄ʰ ˃ʰʻʹˋʽʰˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˖ˌ ˉˊˇˌ ˍʽˌ ʴ˄˗ˋʶʽˌ ʺ̱ ʰ˄Σ ˇʽ 
˃ʰʻʹˍʷˌ ˄ʰΥ 

1. ɳ˒ʰˊ˃ˈˋˇˎ˄ ˍʽˌ ʶ˅ʽˋ˗ˋʶʽˌ ˍʹˌ ʶ˂ʶˏʻʶˊʹˌ ˉˍ˗ˋʹˌ ˁʰʽ ˍˇˎˌ ˄ˈ˃ˇˎˌ ˍˇˎ 
ɿʶˏˍ˖˄ʰ ˋˍʹ˄ ʶˎʻˏʴˊʰ˃˃ʹ ˁʾ˄ʹˋʹ ʶ˄ˈˌ ˋ˗˃ʰˍˇˌΦ 

2. ʅ˔ʶʵʽʱˋˇˎ˄ ʵʽʰʴˊʱ˃˃ʰˍʰ ˁʾ˄ʹˋʹˌΦ  
ʍˌ ˉˊˇˌ ˍʽˌ ʵʶ˅ʽˈˍʹˍʶˌ ʺˍʰ˄Σ ˇʽ ˃ʰʻʹˍʷˌ ˄ʰΥ 

1. ɳ˅ˇʽˁʶʽ˖ʻˇˏ˄ ˃ʶ ˍʹ ʵʽʰʵʽˁʰˋʾʰ ˉˊˈʲ˂ʶ˕ʹ - ʶˉʽʲʶʲʰʾ˖ˋʹ - ˋˎ˃ˉʷˊʰˋ˃ʰ 
ˁʰʽ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˃ʶ ˍʹ ʵʽʶˊʶˎ˄ʹˍʽˁʺ ˃ʷʻˇʵˇΦ 

2. ɿʰ ˋˎ˄ʶˊʴʱʸˇ˄ˍʰʽ ˁʰʽ ˄ʰ  ʶˉʽˁˇʽ˄˖˄ˇˏ˄ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ʶ˅ʱʴˇˎ˄ ˍʰ  
ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ʵʽʶˊʶˏ˄ʹˋʺˌ ˍˇˎˌ ˃ʶ ʴˊʰˉˍˈ ˁʰʽ ˉˊˇ˒ˇˊʽˁˈ ˍˊˈˉˇΦ  

3. ɿʰ ʰ˄ʰˉˍˏˋˋˇˎ˄ ˁˊʽˍʽˁʺ ˋˁʷ˕ʹ ˋ˔ʶʵʽʱʸˇ˄ˍʰˌ ˉʶʽˊʰ˃ʰˍʽˁʷˌ 
ʵˊʰˋˍʹˊʽˈˍʹˍʶˌΣ ˗ˋˍʶ ˄ʰ ʰ˄ˍ˂ʺˋˇˎ˄ ˍʰ ʰˊʽʻ˃ʹˍʽˁʱ ʵʶʵˇ˃ʷ˄ʰ ˉˇˎ 
ʰˉʰʽˍˇˏ˄ˍʰʽΦ  

4. ɿʰ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ʶ˄ʶˊʴʹˍʽˁʱ ˋˍʹ˄ ʶˁˉʰʽʵʶˎˍʽˁʺ ʵʽʰʵʽˁʰˋʾʰΦ  
ʍˌ ˉˊˇˌ ˍʽˌ ˋˍʱˋʶʽˌ ̋ ˍʰ˄Σ ˇʽ ˃ʰʻʹˍʷˌ ˄ʰΥ  

1. ɮ˄ʰˉˍˏ˅ˇˎ˄ ʻʶˍʽˁʺ ˋˍʱˋʹ ʰˉʷ˄ʰ˄ˍʽ ˋˍˇ˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁˈ ˍˊˈˉˇ ˋˁʷ˕ʹˌ 
ˁʰʽ ʶˊʴʰˋʾʰˌΦ  

2. ɮ˄ʰʴ˄˖ˊʾˋˇˎ˄ ˍˇ˄ ˊˈ˂ˇ ˉˇˎ ˉʰʾ˅ʶʽ ʹ ˒ˎˋʽˁʺ ˋˍˇ ˒ʱˋ˃ʰ ˍ˖˄ ʶ˃ˉʶʽˊʽ˗˄ 
ˍˇˎˌ ˁʰʽ ˍ˖˄ ʴ˄˗ˋʶ˗˄ ˍˇˎˌ ʰˉˈ ˍʹ˄ ˁʰʻʹ˃ʶˊʽ˄ʺ ʸ˖ʺΦ 

ʅʹ˃ʰ˄ˍʽˁˈˌ ˋˍˈ˔ˇˌ ʺˍʰ˄ ʹ ˁʽ˄ʹˍˇˉˇʾʹˋʹ ˍˇˎ ʶ˄ʵʽʰ˒ʷˊˇ˄ˍˇˌ ˍ˖˄ ˃ʰʻʹˍ˗˄, ɹ ʽΩ 
ʰˎˍˈ ˁʰʽ ʶˉʽ˂ʷ˔ˍʹˁʶ ʹ ʵʹ˃ʽˇˎˊʴʾʰ ˍʹˌ ʶ˒ʰˊ˃ˇʴʺˌ ˁʰʽ ʹ ˔ˊʺˋʹ ˋˍˇʽ˔ʶʾ˖˄ ˉʰʽ˔˄ʽʵʽˇˏ 
ˋˍˇ ˋʶ˄ʱˊʽˇΦ 

ɶ ʶ˒ʰˊ˃ˇʴʺ ʰˉˇˍʶ˂ʶʾ ˃ʽʰ ˉˊˇˋˇ˃ˇʾ˖ˋʹ ˍʹˌ ˁʰˍʰˁˈˊˎ˒ʹˌ ˁʾ˄ʹˋʹˌ ʶ˄ˈˌ 
ʵʽʰˋˍʹ˃ˇˉ˂ˇʾˇˎ ˋʶ ʷ˄ʰ˄ ˉ˂ʰ˄ʺˍʹΦ ʆˇ ʵʽʰˋˍʹ˃ˈˉ˂ˇʽˇ ʵʷ˔ʶˍʰʽ ˋˍʰʻʶˊʺ ʲʰˊˎˍʽˁʺ 
ʵˏ˄ʰ˃ʹ ˁʰʽ ʵʽʰʻʷˍʶʽ ˉˎˊʰˏ˂ˇˎˌ, ˇʽ ˇˉˇʾˇʽ ˃ˉˇˊˇˏ˄ ˄ʰ ˂ʶʽˍˇˎˊʴˇˏ˄ ˋʶ ˍˊʾʰ 
ʶˉʾˉʶʵʰ ʰˋˁ˗˄ˍʰˌ ʵʽʰ˒ˇˊʶˍʽˁʺ ˁʱʻʶ ˒ˇˊʱ ˋˍʰʻʶˊʺ ʵˏ˄ʰ˃ʹΦ ʁ ˔ˊʺˋˍʹˌ ˉˊʷˉʶʽ 
ʶ˄ʶˊʴˇˉˇʽ˗˄ˍʰˌ ˍˇˎˌ ˉˎˊʰˏ˂ˇˎˌ  ˄ʰ ʰ˄ʰ˔ʰʽˍʾˋʶʽ ˍʹ˄ ˉˍ˗ˋʹ ˁʰʽ ˄ʰ ˁʰˍʰ˒ʷˊʶʽ ˄ʰ 
ˉˊˇˋʶʵʰ˒ʾˋʶʽ ˍˇ ˈ˔ʹ˃ʰ ˃ʶ ʰˋ˒ʱ˂ʶʽʰΦ ɾʶˍʱ ˍʹ˄ ˉˊˇˋʶʵʱ˒ʽˋʹ ˇ ˃ʰʻʹˍʺˌ ˃ˉˇˊʶʾ ˄ʰ 
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ʵʶʽ ʷ˄ʰ˄ ˉʾ˄ʰˁʰ ˃ʶ ˍʰ ˋˍˇʽ˔ʶʾʰ ˍʹˌ ˉˍʺˋʹˌ, ˋˍˇ˄ ˇˉˇʾˇ ˁʰˍʰʴˊʱ˒ˇ˄ˍʰʽ ˔ˊˇ˄ʽˁʷˌ 
ˋˍʽʴ˃ʷˌ ˉˇˎ ʶ˄ʶˊʴˇˉˇʽˇˏ˄ˍʰʽ ʺ ʰˉʶ˄ʶˊʴˇˉˇʽˇˏ˄ˍʰʽ ˇʽ ˉˏˊʰˎ˂ˇʽ ˁʰʽ ʹ ˍʰ˔ˏˍʹˍʰ ˍˇˎ 
ˇ˔ʺ˃ʰˍˇˌ ˍʽˌ ˋˍʽʴ˃ʷˌ ʰˎˍʷˌ όɳʽˁˈ˄ʰ мύΦ ɮ˅ʽˇˉˇʽ˗˄ˍʰˌ ˍˇ˄ ˉʾ˄ʰˁʰ ˃ˉˇˊʶʾ ˇ ˃ʰʻʹˍʺˌ 
˄ʰ ʰˉʰ˄ˍʺˋʶʽ ˋˍʰ ʶˊ˖ˍʺ˃ʰˍʰ ˉˇˎ ˍʾʻʶ˄ˍʰʽ ˋˍˇ ˋʶ˄ʱˊʽˇΦ ɵʹˍˇˏ˄ˍʰ Υ ʹ ʶˉʽˍʱ˔ˎ˄ˋʹ 
ˍʹˌ ʲʰˊˏˍʹˍʰˌ ˍˇˎ ˉ˂ʰ˄ʺˍʹ ˁʰʽ ʹ ʵˏ˄ʰ˃ʹ ˉˇˎ ʵʷ˔ʶˍʰʽ ʰˉˈ ˁʱʻʶ ˁʽ˄ʹˍʺˊʰΦ 
ʃʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ʶˊ˖ˍʺ˃ʰˍʰ ˉˇˎ ʰ˒ˇˊˇˏ˄ ˍʹ˄ ˁʰˍʶˏʻˎ˄ˋʹ ˍ˖˄ ʵʽʰ˄ˎˋ˃ʱˍ˖˄ ˍʹˌ 
ˁʾ˄ʹˋʹˌ ˁʰʻ˗ˌ ˁʰʽ ˁʰˍʰˋˁʶˎʺ ʴˊʰ˒ʽˁ˗˄ ˉʰˊʰˋˍʱˋʶ˖˄Φ   

ʆˇ ˋʹ˃ʶʾˇ ˉˇˎ ʵʽʰ˒ˇˊˇˉˇʽʶʾ ˍʹ˄ ˉˇˊʶʾʰ ˉˇˎ ˉˊʷˉʶʽ ˄ʰ ʰˁˇ˂ˇˎʻʺˋˇˎ˄ ˇʽ 
˃ʰʻʹˍʷˌ ʷ˄ʰ˄ˍʽ ˍ˖˄ ˉˊˇʲ˂ʹ˃ʱˍ˖˄ ʶ˄ˈˌ ʶʴ˔ʶʽˊʽʵʾˇˎ, ʁ ʾ˄ʰʽ ˈˍʽ ʶʾ˄ʰʽ ˎˉˇ˔ˊʶ˖˃ʷ˄ˇʽ ˄ʰ 
ˋ˔ʶʵʽʱˋˇˎ˄ ζˉʶʽˊʱ˃ʰˍʰηΦ ɱʽʰ ˍʹ˄ ʰˉʱ˄ˍʹˋʹ ˍ˖˄ ʶˊ˖ˍʹ˃ʱˍ˖˄ ˍˇˎ ˒ˏ˂˂ˇˎ ʶˊʴʰˋʾʰˌ 
ʻʰ ˉˊʷˉʶʽ ˄ʰ ʰˉˇ˒ʰˋʾˋˇˎ˄ ˃ʶ ˉˇʽˇ ˍˊˈˉˇ ʻʰ ˔ˊʹˋʽ˃ˇˉˇʽʺˋˇˎ˄ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ, ʴʽʰ 
˄ʰ ˉʰˊʱʴˇˎ˄ ˍʰ ʵʶʵˇ˃ʷ˄ʰ ˉˇˎ ʻʰ ˔ˊʶʽʰˋˍˇˏ˄Φ ɱʽʰ ˉʰˊʱʵʶʽʴ˃ʰ, ʴʽʰ ˍʹ˄ ʶˉʽˍʱ˔ˎ˄ˋʹ 
ˍʹˌ ʲʰˊˏˍʹˍʰˌ ˍˇˎ ˉ˂ʰ˄ʺˍʹ ˃ˉˇˊˇˏ˄ ˄ʰ ʰ˒ʺˋˇˎ˄ ˍˇ ʵʽʰˋˍʹ˃ˈˉ˂ˇʽˇ ˄ʰ ˉʷˋʶʽ 
ʶ˂ʶˏʻʶˊʰΦ 

 
ɳʽˁˈ˄ʰ м ɶ ˇʻˈ˄ʹ ˍˇˎ ˉʰʽ˔˄ʽʵʽˇˏ ˁʰʽ ʹ ˇʻˈ˄ʹ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˍʹˌ ˉˍʺˋʹˌ 

ɶ ʵʽʶˊʶˏ˄ʹˋʹ ˍ˖˄ ˃ʰʻʹˍ˗˄ ˋˍˇ ˉʰˊˈ˄ ˋʶ˄ʱˊʽˇ ʰˁˇ˂ˇˎʻʶʾ ˍʰ ʲʺ˃ʰˍʰΥ 
1. ʰ˄ʰʴ˄˗ˊʽˋʹ ˍˇˎ ˉˊˇʲ˂ʺ˃ʰˍˇˌ 
2. ʵʽʰ˃ˈˊ˒˖ˋʹ ʶˊ˖ˍʺ˃ʰˍˇˌ 
3. ˉʶʽˊʰ˃ʰˍʽˁˈˌ ˋ˔ʶʵʽʰˋ˃ˈˌ 
4. ˎ˂ˇˉˇʾʹˋʹ ˍˇˎ ˉʶʽˊʱ˃ʰˍˇˌ 
5. ʵʽʰˍˏˉ˖ˋʹ ˋˎ˃ˉʶˊʱˋ˃ʰˍˇˌ ς ˎ ˉˇ˂ˇʴʽˋ˃˗˄ ʶˊ˖ˍʹ˃ʱˍ˖˄ 

ɱʽʰ ˉʰˊʱʵʶʽʴ˃ʰ, ʴʽʰ ˄ʰ ˃ˉˇˊʷˋʶʽ ˄ʰ ʲˊʶʻʶʾ ʹ ʶˉʽˍʱ˔ˎ˄ˋʹ ˍʹˌ ʲʰˊˏˍʹˍʰˌ ˍˇˎ 
ˉ˂ʰ˄ʺˍʹ, ˇ ˃ʰʻʹˍʺˌ ʻʰ ˉˊʷˉʶʽ ˄ʰ ˁʰˍʰˋˍˊ˗ˋʶʽ ʷ˄ʰ ζˉʶʾˊʰ˃ʰη ˁʰʽ ˄ʰ ˉʱˊʶʽ ˍʰ 
ʵʶʵˇ˃ʷ˄ʰ ˉˇˎ ˔ˊʶʽʱʸʶˍʰʽ ʰˉˈ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺΦ  

ɾˉˇˊʶʾ ʴʽʰ ˉʰˊʱʵʶʽʴ˃ʰ ˄ʰ ʰ˒ʺˋʶʽ ˍˇ  ˈ˔ʹ˃ʰ ˄ʰ ˉʷˋʶʽ ʶ˂ʶˏʻʶˊʰ ˃ʷ˔ˊʽ ˄ʰ 
ˋˎʴˁˊˇˎˋˍʶʾ ˃ʶ ˍˇ ʷʵʰ˒ˇˌ ˁʰʽ ˋˍʹ ˋˎ˄ʷ˔ʶʽʰ ˄ʰ ˋˎ˃ʲˇˎ˂ʶˎˍʶʾ ˍʹ˄ ˇʻˈ˄ʹ ˍ˖˄ 
ʵʶʵˇ˃ʷ˄˖˄  ˍʹˌ ˉˍʺˋʹˌΦ ɮˉˈ ˍʹ˄ ˍʽ˃ʺ ˍʹˌ ˍʰ˔ˏˍʹˍʰˌ ˁʰʽ ˍʹ ˔ˊˇ˄ʽˁʺ ˋˍʽʴ˃ʺ ˍʹˌ 
ˋˏʴˁˊˇˎˋʹˌ ˃ˉˇˊʶʾ ˄ʰ ʲˊʶʽ ˍʹ˄ ʁ ˉʽˍʱ˔ˎ˄ˋʹ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ʶ˅ʾˋ˖ˋʹ мΦ  

 
ɳ˅ʾˋ˖ˋʹ м ʅ˔ʷˋʹ ˍʰ˔ˏˍʹˍʰˌ ˔ˊˈ˄ˇˎ ˋˍʹ˄ ʶ˂ʶˏʻʶˊʹ ˉˍ˗ˋʹ 
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ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ 

ʅˍˇ ˍʷ˂ˇˌ ˍʹˌ ˉʰˊʷ˃ʲʰˋʹˌ ʵˈʻʹˁʶ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˁʰʽ ˋˍʹ ˋˎ˄ʷ˔ʶʽʰ 
ʷʴʽ˄ʶ ˋˎʸʺˍʹˋʹ ˃ʶˍʰ˅ˏ ˃ʰʻʹˍ˗˄ ˁʰʽ ʶˁˉʰʽʵʶˎˍʽˁ˗˄Φ ɶ ˉ˂ʶʽˇ˕ʹ˒ʾʰ ˍ˖˄ ˃ʰʻʹˍ˗˄ 
ʲˊʺˁʶ ˍˇ ˉʰʽ˔˄ʾʵʽ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˁʰʽ ʵʶ˄ ˍˇˎˌ ʵˎˋˁˈ˂ʶ˕ʶ ˇ ˔ʶʽˊʽˋ˃ˈˌ ˍˇˎΦ ɶ 
ˋˎ˄ˍˊʽˉˍʽˁʺ ˉ˂ʶʽˇ˕ʹ˒ʾʰ ˉʽˋˍʶˏʶʽ ˈˍʽ ʰ˄ ʹ ʵˊʰˋˍʹˊʽˈˍʹˍʰ ʺˍʰ˄ ˇ˃ʰʵʽˁʺ ʻʰ 
˃ˉˇˊˇˏˋʰ˄ ˄ʰ ʶˊʴʰˋˍˇˏ˄ ˁʰ˂ˏˍʶˊʰ ˁʰʽ ʻʰ ʺˍʰ˄ ˉʶˊʽˋˋˈˍʶˊˇ ʵʽʰˋˁʶʵʰˋˍʽˁʺΦ 
ʅˎ˄ˇ˂ʽˁʱ ʵʶ˄ ʻʶ˗ˊʹˋʰ˄ ʶˏˁˇ˂ʹ ˍʹ˄ ʶˊʴʰˋʾʰΦ ɴ˄ʰ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˋˍˇʽ˔ʶʾˇ ʶʾ˄ʰʽ ˈˍʽ 
ˉʶˊʽˋˋˈˍʶˊˇʽ ʰˉˈ ˍˇˎˌ ˃ʽˋˇˏˌ ʵʶ˄ ˋˁʷ˒ˍʹˁʰ˄ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʺˋˇˎ˄ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ 
ʴʽʰ ˍʹ˄ ʱ˄ˍ˂ʹˋʹ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄Σ ˃ʹ˄ ˁʰˍʰ˒ʷˊ˄ˇ˄ˍʰˌ ˄ʰ ʰˉʰ˄ˍʺˋˇˎ˄ ˋʶ ˈ˂ʰ ˍʰ 
ʶˊ˖ˍʺ˃ʰˍʰΦ ʁʽ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇʽ ˃ʰʻʹˍʷˌ ˔ˊʹˋʽ˃ˇˉˇʾʹˋʰ˄ ʷ˄ʰ˄ ˉʾ˄ʰˁʰΣ ˉʰˊˈ˃ˇʽˇ ˃ʶ 
ʶˁʶʾ˄ˇ˄ ˍʹˌ ɳʽˁˈ˄ʰˌ мΣ ˉˇˎ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰ˄ ˃ʷˋʰ ˋˍˇ ˒ˏ˂˂ˇ ʶˊʴʰˋʾʰˌ ˋʰ˄ 
ˎˉˈʵʶʽʴ˃ʰΣ ˇ ˇˉˇʾˇ ˈ˃˖ˌ ʵʶ˄ ˉʶˊʽʶʾ˔ʶ ˈ˂ʶˌ ˍʽˌ ʰˉʰˊʰʾˍʹˍʶˌ ˉ˂ʹˊˇ˒ˇˊʾʶˌΦ 

ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ 

ʅˍʹ˄ ʵʽʵʰˋˁʰ˂ʾʰ ˍ˖˄ ˒ˎˋʽˁ˗˄ ʶˉʽˋˍʹ˃˗˄ ʻʰ ˉˊʷˉʶʽ ˄ʰ ʶ˅ʰ˂ʶʽ˒ʻˇˏ˄ ˉˊʰˁˍʽˁʷˌ ˉˇˎ 
ʶˉʽˁʶ˄ˍˊ˗˄ˇ˄ˍʰʽ ˋʶ ʴʶ˄ʽˁʶˎ˃ʷ˄ʶˌ ʵʹ˂˖ˍʽˁʷˌ ʴ˄˗ˋʶʽˌ ˁʰʽ ˄ʰ ˉˊˇ˖ʻʹʻˇˏ˄ 
ˋˍˊʰˍʹʴʽˁʷˌ ʵʽʵʰˋˁʰ˂ʾʰˌ ˁʰʽ ˃ʱʻʹˋʹˌ ˃ʶ ʲʰˋʽˁˈ ʱ˅ˇ˄ʰ ˍʹ ʵˊʱˋʹ ˁʰʽ ˍʹ˄ 
ʰˎˍʶ˄ʷˊʴʶʽʰΦ ʃˊˇ˖ʻ˗˄ˍʰˌ ˋˍˊʰˍʹʴʽˁʷˌΣ ˋˍʽˌ ˇˉˇʾʶˌ ˇʽ ˃ʰʻʹˍʷˌ ʰ˄ʰˉˍˏˋˋˇˎ˄ 
ʴ˄˖ˋˍʽˁʷˌ ˁʰʽ ˁˊʽˍʽˁʷˌ ʽˁʰ˄ˈˍʹˍʶˌΣ ʶˁˍˈˌ ʰˉˈ ˍʹ˄ ˁʰˍʰ˄ˈʹˋʹ ˍˇˎ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎΣ 
ˇʵʹʴˇˏ˄ ˋˍʹ˄ ʰˉˈˁˍʹˋʹ ˃ʶˍʰʴ˄˖ˋˍʽˁ˗˄ ʵʶ˅ʽˇˍʺˍ˖˄Φ 

ʁʽ ˃ʰʻʹˍʷˌ ʶʾ˄ʰʽ ˋˎ˄ʹʻʽˋ˃ʷ˄ˇʽ ˄ʰ ʵʽʰʻʷˍˇˎ˄ ˋˍʰ ˔ʷˊʽʰ ˍˇˎˌ ˍʰ ʰˊʽʻ˃ʹˍʽˁʱ 
ʵʶʵˇ˃ʷ˄ʰ ˍ˖˄ ʰˋˁʺˋʶ˖˄ όˁʰʽ ˃ˈ˄ˇ ʰˎˍʱύ ˃ʶ ʰˉˇˍʷ˂ʶˋ˃ʰ ˄ʰ ʵˎˋˁˇ˂ʶˏˇ˄ˍʰʽ ˄ʰ 
ʰˎˍʶ˄ʶˊʴʺˋˇˎ˄Φ ɳˉʾˋʹˌΣ ˋˍʹ ˋˎʸʺˍʹˋʹ ˉˇˎ ʰˁˇ˂ˇˏʻʹˋʶ ʵʽʰˉʽˋˍ˗ʻʹˁʶ ˈˍʽ ˇʽ 
˃ʰʻʹˍʷˌ ʷ˔ˇˎ˄ ˋˎ˄ʹʻʾˋʶʽ ˋʰ˄ ˒ˎˋʽˇ˂ˇʴʽˁʷˌ ˁʰʽ ʰ˄ʰ˃ʶ˄ˈ˃ʶ˄ʶˌ ˍʽˌ ζ˃ʰʴʶʽˊʶ˃ʷ˄ʶˌ», 
ˋˍˊˇʴʴˎ˂ˇˉˇʽʹ˃ʷ˄ʶˌ  ˍʽ˃ʷˌ ˃ʶʴʶʻ˗˄, ˉˇˎ ʵʽʶˎˁˇ˂ˏ˄ˇˎ˄ ˍʽˌ ʰˊʽʻ˃ʹˍʽˁʷˌ ˉˊʱ˅ʶʽˌΦ 
ɴˍˋʽ, ˉʰˊʰˍʹˊʶʾˍʰʽ ˄ʰ ʰʽˋʻʱ˄ˇ˄ˍʰʽ ʱʲˇ˂ʰ ˃ʶ ˍʽˌ ʰˊʽʻ˃ʹˍʽˁʷˌ ˍʽ˃ʷˌ ˉˇˎ 
ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ˋˍʹ˄ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰ όɲʽʴʰ˂ʱˁʹΣ нлмтύΦ 

ɶ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ʵʽʵʰˁˍʽˁʺ ˉˊˈˍʰˋʹ ʰˉˇˍʶ˂ʶʾ ʷ˄ʰ ʷ˄ʰˎˋ˃ʰ ʴʽʰ ˍʹ˄ ʶʽˋʰʴ˖ʴʺ 
ˋˍˇʽ˔ʶʾ˖˄ ʵʽʶˊʶˏ˄ʹˋʹˌ ˋʶ ζˁ˂ʰˋˋʽˁʷˌη ʰˋˁʺˋʶʽˌ ˁʰʽ ˉˊˇʲ˂ʺ˃ʰˍʰ ʶ˃ˉʷʵ˖ˋʹˌ ˃ʷˋʰ 
ʰˉˈ ˕ʹ˒ʽʰˁʷˌ ʶ˒ʰˊ˃ˇʴʷˌ ˉˊˇˋˇ˃ˇʽ˗ˋʶ˖˄, ˉˇˎ ˎˉˇˋˍʹˊʾʸˇˎ˄ ˃ʽʰ ˍʷˍˇʽʰ 
ˉˊˇˋʷʴʴʽˋʹΦ 

ɰʽʲ˂ʽˇʴˊʰ˒ʾʰ 
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ɼˊʽˍʺˊʽʰ ɳˉʽ˂ˇʴ˗˄ ɰʾ˄ˍʶˇ ˋˍˇ ¸ƻǳ¢ǳōŜ ʰˉˈ ɾʰʻʹˍʷˌ ˁʰʽ 
ɾʰʻʺˍˊʽʶˌ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ʶ˅ʹʴʺˋˇˎ˄ ˍʹ˄ ɴ˄˄ˇʽʰ ˍˇˎ 
ɮˍˈ˃ˇˎ 

I˖ʱ˄˄ʹˌ ɾˉˊˇˏʸˇˌ1, ɼˊˎˋˍʰ˂˂ʾʰ ʋʰ˂ˁʽʱ2 
1ɲʶˎˍʶˊˇʲʱʻ˃ʽʰ ɳˁˉʰʾʵʶˎˋʹ,2ɳʻ˄ʽˁˈ ˁʰʽ ɼʰˉˇʵʽˋˍˊʽʰˁˈ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɮʻʺ˄ʰˌ, 
ʁ˃ˈˍʽ˃ʹ ɼʰʻʹʴʺˍˊʽʰ 

ʃʶˊʾ˂ʹ˕ʹ 

ɶ ˉʰˊˇˏˋʰ ʷˊʶˎ˄ʰ ˋˍˇ˔ʶˏʶʽ ˋˍʹ ʵʽʶˊʶˏ˄ʹˋʹ ˍ˖˄ ˁˊʽˍʹˊʾ˖˄ ˃ʶ ˍʰ ˇˉˇʾʰ ʶˉʽ˂ʷʴˇˎ˄ 
˃ʰʻʹˍʷˌκˍˊʽʶˌ ɮ˘ ˁʰʽ ɰ˘ ɱˎ˃˄ʰˋʾˇˎ ʲʾ˄ˍʶˇ ˋˍˇ ¸ƻǳ¢ǳōŜ, ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ʶ˅ʹʴʺˋˇˎ˄ ˋʶ 
ˋˎ˃˃ʰʻʹˍʷˌκˍˊʽʷ ̩ ˍˇˎˌ ˍʹ˄ ʷ˄˄ˇʽʰ ˍˇˎ άʰˍˈ˃ˇˎέΦ ɶ ʰ˄ʱ˂ˎˋʹ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ˍ˖˄ 
ʰˉʰ˄ˍʺˋʶ˖˄ ˍ˖˄ тл ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ˍˇˎ ʵʶʾʴ˃ʰˍˇˌΣ ʴʽʰ ˍˇˎˌ ˂ˈʴˇˎˌ ˉˇˎ ʶˉʷ˂ʶ˅ʰ˄ ˍʰ 
ʲʾ˄ˍʶˇΣ ˃ʶ ʲʱˋʹ ˂ʷ˅ʶʽˌ-ˁ˂ʶʽʵʽʱ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ ˁʰʽ ˋˍˇʽ˔ʶʾʰ ˋˍʰ ˇˉˇʾʰ ʵʾ˄ˇˎ˄ ʷ˃˒ʰˋʹΣ 
ʰ˄ʷʵʶʽ˅ʶ о ʲʰˋʽˁˇˏˌ ʱ˅ˇ˄ʶˌ ˁˊʽˍʹˊʾ˖˄ ʶˉʽ˂ˇʴʺˌΥ ˍˇ ʶˉʽˋˍʹ˃ˇ˄ʽˁˈ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇΣ ˍʹ˄ 
ʶˉʽˁˇʽ˄˖˄ʾʰ ˍˇˎ ʶˉʽˋˍʹ˃ˇ˄ʽˁˇˏ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ˁʰʽ ˍʹ ʵʽʵʰˁˍʽˁʺ ˍˇˎ ʶˉʽˋˍʹ˃ˇ˄ʽˁˇˏ 
ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎΦ ɰʰˋʽˁˈ ˋˎ˃ˉʷˊʰˋ˃ʰ ˍʹˌ ˉʰˊˇˏˋʰˌ ʷˊʶˎ˄ʰˌ ʶʾ˄ʰʽ ˈˍʽ ʰˉˈ ʰˎˍˇˏˌ ˍˇˎˌ 
ʱ˅ˇ˄ʶˌ ʹ ˉ˂ʶʽˇ˕ʹ˒ʾʰ ˍˇˎ ʵʶʾʴ˃ʰˍˇˌ ʵʾ˄ʶʽ ˃ʶʴʰ˂ˏˍʶˊˇ ʲʱˊˇˌ ˋˍʹ ʵʽʵʰˁˍʽˁʺ ˉˊˇˋʷʴʴʽˋʹ ˁʰʽ 
ˋˍʹ˄ ʶˉʽˁˇʽ˄˖˄ʾʰ ˁʰʽ ˂ʽʴˈˍʶˊˇ ˋˍˇ ʾʵʽˇ ˍˇ ʶˉʽˋˍʹ˃ˇ˄ʽˁˈ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇΦ  

ɽʷ˅ʶʽˌ ˁ˂ʶʽʵʽʱΥ ¸ƻǳ¢ǳōŜΣ ʱˍˎˉʶˌ ˃ˇˊ˒ʷˌ ʶˁˉʰʾʵʶˎˋʹˌΣ ˁˊʽˍʺˊʽʰ ʶˉʽ˂ˇʴʺˌ ʲʾ˄ˍʶˇΣ 
˃ʰʻʹˍʷˌκˍˊʽʶˌ ɱˎ˃˄ʰˋʾˇˎΣ ˃ʶ˂ʷˍʹ ˉʶˊʾˉˍ˖ˋʹˌ 

Students' Criteria for choosing YouTube videos in order to 
ŜȄǇƭŀƛƴ ǘƘŜ ŎƻƴŎŜǇǘ ƻŦ άŀǘƻƳέ 

Ioannis Brouzos1, Krystallia Halkia2 
1Secondary Education2National and Kapodistrian University of Athens, Emeritus 
Professor 

Abstract 

This study aims to investigate the criteria that lower secondary school students employ in 
order to choose YouTube videos for explaining the concept of «atom» to their classmates. By 
analyzing the student answers about the reasons they chose particular videos, taking into 
account keywords they use and elements that they highlight, 3 basic axes of choice criteria 
have been revealed: the scientific content, the communication of the content and the 
didactic approach of the content. The basic outcome of the study is that the majority of the 
sample has given more emphasis on the didactic and communication elements and less on 
the scientific content itself.   

Keywords: case study, Lower secondary students, informal education, video choice criteria, 
YouTube              
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ɳʽˋʰʴ˖ʴʺ 

ɶ ζʴʶ˄ʽʱ ˍˇˎ YouTubeηΣ ˈˉ˖ˌ ˋˎ˔˄ʱ ˇ˄ˇ˃ʱʸʶˍʰʽ ʹ ˋˏʴ˔ˊˇ˄ʹ ʴʶ˄ʽʱ ʶ˒ʺʲ˖˄Σ 
ʶˉʹˊʶʱʸʶˍʰʽ ˋʶ ˃ʶʴʱ˂ˇ ʲʰʻ˃ˈ ʰˉˈ ˍˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ ˃ʷˋˇ ˁˇʽ˄˖˄ʽˁʺˌ ʵʽˁˍˏ˖ˋʹˌ 
ʵʽʰ˃ˇˊ˒˗˄ˇ˄ˍʰˌ ˉˊˈˍˎˉʰΣ ˋˎ˃ˉʶˊʽ˒ˇˊʷˌ ˁʰʽ ˋˍʱˋʶʽˌ όBurgess & Green, 2018). 
ʆʰˎˍˈ˔ˊˇ˄ʰ ˍˇ YouTube ʰˉˇˍʶ˂ʶʾ ʴʽʰ ʰˎˍʺ˄ ˋʹ˃ʰ˄ˍʽˁˈ ˃ʷˋˇ ˉ˂ʹˊˇ˒ˈˊʹˋʹˌ ˁʰʽ 
ʱˍˎˉʹˌ ʶˁˉʰʾʵʶˎˋʹˌ όJones & Cathrell, 2011̃ Tan, нлмоύΦ ɹʵʽʰʾˍʶˊʰ ʰˉˇˍʶ˂ʶʾ ˃ʷˋˇ 
ʵʽʱ˔ˎˋʹˌ ˁʰʽ ʶˉʽˁˇʽ˄˖˄ʾʰˌ ˍʹˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ʴ˄˗ˋʹˌ ˋˍˇ ʶˎˊˏ ˁˇʽ˄ˈ, ʰˉˈ 
ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˉˇˎ ˉˊˇʷˊ˔ʶˍʰʽ ʰˉˈ ʵʽʱ˒ˇˊʶˌ ζˉʹʴʷˌη ˂ʽʴˈˍʶˊˇ ʺ ˉʶˊʽˋˋˈˍʶˊˇ 
ʷʴˁˎˊʶˌ όTadbier & Shoufan, нлнмύΦ ʁʽ ˉʶˊʽˋˋˈˍʶˊʶˌ ʷˊʶˎ˄ʶˌ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍˇ 
Youʆube ˁʰʽ ˍʽˌ ˒ˎˋʽˁʷˌ ʶˉʽˋˍʺ˃ʶˌ ʶˋˍʽʱʸˇˎ˄ ʶʾˍʶ ˋʶ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍˇˎ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ 
ʶʾˍʶ ˋʶ ʰ˅ʽˇˉˇʾʹˋʹ ˍʹˌ ˉ˂ʰˍ˒ˈˊ˃ʰˌ ˋˍʹ ʵʽʵʰˁˍʽˁʺ ˉˊʰˁˍʽˁʺ ˁˎˊʾ˖ˌ ˋʶ 
ˉʰ˄ʶˉʽˋˍʹ˃ʽʰˁˈ ʶˉʾˉʶʵˇ όShoufan, 2019). 

ɮˉˈ ˍˇ ˉ˂ʺʻˇˌ ˍ˖˄ ʶˁˉʰʽʵʶˎˍʽˁ˗˄ ˁʰ˄ʰ˂ʽ˗˄ ˁʰʽ ʲʾ˄ˍʶˇ ˁʰʽ ʽʵʽʰʾˍʶˊʰ ʰˎˍ˗˄ 
ˉˇˎ ˉˊˇʲʱ˂˂ˇˎ˄ ʻʷ˃ʰˍʰ ˒ˎˋʽˁ˗˄ ʶˉʽˋˍʹ˃˗˄ ˁʰʻ˗ˌ ˁʰʽ ˍˇ˄ ʰˊʽʻ˃ˈ ˍ˖˄ ˉˊˇʲˇ˂˗˄ 
ˁʰʽ ʰˁˈ˂ˇˎʻ˖˄ ˉˇˎ ʰˎˍʱ ʷ˔ˇˎ˄ όBärtl, 2018̃ Tadbier & Shoufan нлнмύ ˁʰˍʰ˄ˇˇˏ˃ʶ 
ˈˍʽ ˎˉʱˊ˔ʶʽ ʽʵʽʰʾˍʶˊʰ ˃ʶʴʱ˂ʹ ˁʰʽ ˃ʹ ʶˉʰˊˁ˗ˌ ʶˊʶˎ˄˗˃ʶ˄ʹ ʵˊʰˋˍʹˊʽˈˍʹˍʰ ˍ˖˄ 
˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ˋˍˇ ˃ʷˋˇ ʰˎˍˈΦ ʃʰˊʰˍʹˊʶʾˍʰʽ ʷ˄ʰ ˁʶ˄ˈ ˋˍʹ˄ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ˋʶ ˋ˔ʷˋʹ 
˃ʶ ˍʹ˄ ʶ˂ʶˏʻʶˊʹ ʰˎˍʺ ˉʶˊʽʺʴʹˋʹ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ˋˍʹ˄ ˉ˂ʰˍ˒ˈˊ˃ʰΣ ˁʰʽ ˁˎˊʾ˖ˌ 
ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʰ ˁˊʽˍʺˊʽʰ ˍʰ ˇˉˇʾʰ ˍˇˎˌκˍʽˌ ˁʽ˄ʹˍˇˉˇʽˇˏ˄ ˋˍˇ ˄ʰ ʶˉʽ˂ʷ˅ˇˎ˄ ˄ʰ 
ˉʰˊʰˁˇ˂ˇˎʻʺˋˇˎ˄ ˁʱˉˇʽˇ ʲʾ˄ˍʶˇ ʴʽʰ ʷ˄ʰ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ ʻʷ˃ʰ ʶˉʽˋˍʺ˃ʹˌ ˁʰʽ ˄ʰ ˍˇ 
ˉˊˇˍʶʾ˄ˇˎ˄ ˋˍˇˎˌκˋˍʽˌ ˋˎ˃˃ʰʻʹˍʷˌκˍˊʽʷˌ ˍˇˎˌΦ ʅʶ ˋ˔ʷˋʹ ˃ʶ ˍˇ ˍʶ˂ʶˎˍʰʾˇ ʷ˔ʶʽ 
ˋʹ˃ʰˋʾʰ ˄ʰ ˍˇ˄ʾˋˇˎ˃ʶ ˈˍʽ ˍˇ YouTube ʽʵʽʰʾˍʶˊʰ ʴʽʰ ˍˇˎˌ ʶ˒ʺʲˇˎˌ ʵʶ˄ ʶʾ˄ʰʽ ʰˉ˂ʱ 
˃ʽʰ ʽˋˍˇˋʶ˂ʾʵʰ ˃ʶ ˇˉˍʽˁˈ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ʰ˂˂ʱ ʷ˄ʰ ˃ʷˋˇ ˁˇʽ˄˖˄ʽˁʺˌ ʵʽˁˍˏ˖ˋʹˌ όsocial 
mediaύ ˁʰʽ ʱˊʰ ʰˎˍˈˌ ˇ ˔ʰˊʰˁˍʺˊʰˌ ʻʰ ˉˊʷˉʶʽ ˄ʰ ˂ʹ˒ʻʶʾ ˎˉˈ˕ʽ˄ ˃ʷˋ˖ ˍʹˌ 
ˉˊˈʻʶˋʹˌ ʵʽʰ˃ˇʽˊʰˋ˃ˇˏ όsharingύ ˃ʶ ˋˎ˃˃ʰʻʹˍʷˌκˍˊʽʶˌΦ ɶ ˉʰˊˇˏˋʰ ʶˊʴʰˋʾʰΣ ˃ʽʰ 
˃ʶ˂ʷˍʹ ˉʶˊʾˉˍ˖ˋʹˌ ˋʶ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ɱˎ˃˄ʰˋʾˇˎΣ ʰˉˇˍʶ˂ʶʾ ˃ʽʰ ˉˊ˗ˍʹ ˉˊˇˋˉʱʻʶʽʰ 
ʰ˄ʱʵʶʽ˅ʹˌ ˍ˖˄ ˁˊʽˍʹˊʾ˖˄ ˃ʶ ˍʰ ˇˉˇʾʰ ʶˉʽ˂ʷʴˇˎ˄ ʲʾ˄ˍʶˇ ˋˍˇ YouTube ˉˊˇˁʶʽ˃ʷ˄ˇˎ 
˄ʰ ʶ˅ʹʴʺˋˇˎ˄ ˋʶ ˋˎ˃˃ʰʻʹˍʷˌκˍˊʽ;eˌ ˍˇˎˌ ˍʹ˄ ʷ˄˄ˇʽʰ ˍˇˎ άʰˍˈ˃ˇˎέΣ ˃ʽʰ ˉˇ˂ˏ 
ˁʶ˄ˍˊʽˁʺ ʷ˄˄ˇʽʰ ˋˍʽˌ ˒ˎˋʽˁʷˌ ʶˉʽˋˍʺ˃ʶˌΦ  

ɾʶʻˇʵˇ˂ˇʴʾʰ 

ʆˇ ʶˊʶˎ˄ʹˍʽˁˈ ʶˊ˗ˍʹ˃ʰ ˍʹˌ ˉʰˊˇˏˋʰˌ ʶˊʴʰˋʾʰˌ ʶʾ˄ʰʽΥ άɾʶ ˉˇʽʰ ˁˊʽˍʺˊʽʰ ʶˉʽ˂ʷʴˇˎ˄ 
ˇʽ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ɱˎ˃˄ʰˋʾˇˎ ʲʾ˄ˍʶˇ ˋˍˇ YouTube ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ʶ˅ʹʴʺˋˇˎ˄ ˍʹ˄ 
ʷ˄˄ˇʽʰ ˍˇˎ ʰˍˈ˃ˇˎ ˋʶ ˋˎ˃˃ʰʻʹˍʷˌκˍˊʽʷˌ ˍˇˎˌΤέ 

To ʵʶʾʴ˃ʰ ˍʹˌ ʷˊʶˎ˄ʰˌ ʰˉˇˍʷ˂ʶˋʰ˄ 70 ˃ʰʻʹˍʷˌ ˁʰʽ ˃ʰʻʺˍˊʽʶˌ ɮ ̆ˁʰʽ ɰ ̆
ɱˎ˃˄ʰˋʾˇˎ ɲʹ˃ˇˋʾˇˎ ʅ˔ˇ˂ʶʾˇˎ ˋʶ ˉʶˊʽˇ˔ʺ ˍʹˌ ɲˎˍʽˁʺˌ ɮʻʺ˄ʰˌ όɼʰ˃ʰˍʶˊˈύΦ ʆˇ 
ʵʶʾʴ˃ʰ ˔ʰˊʰˁˍʹˊʾʸʶˍʰʽ ˖ˌ  άʲˇ˂ʽˁˈέ, ˁʰʻ˗ˌ ˋˍˇ ˋ˔ˇ˂ʶʾˇ ˍʹ˄ ˉʶˊʾˇʵˇ ˍʹˌ ˋˎ˂˂ˇʴʺˌ 
ʵʶʵˇ˃ʷ˄˖˄ όм-ноκлпκнмύ ʶˊʴʰʸˈˍʰ˄ ˇ ʷ˄ʰˌ ʶˁ ˍ˖˄ ʶˊʶˎ˄ʹˍ˗˄ ˖ˌ ˁʰʻʹʴʹˍʺˌ 
˒ˎˋʽˁʺˌΦ  ʅˎ˃˃ʶˍʶʾ˔ʰ˄ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ˉˇˎ ʶʾ˔ʰ˄ ˉˊˈˋʲʰˋʹ ˃ʶ ˂ˇʴʰˊʽʰˋ˃ˈ ˋˍˇ e-
class όˍʰ ˃ʰʻʺ˃ʰˍʰ ʴʾ˄ˇ˄ˍʰ˄ ˃ʶ ˍʹ˂ʶˁˉʰʾʵʶˎˋʹ ˂ˈʴ˖ COVID-мфύ  ˁʰʽ ˎ˂ˇˉˇʾʹˋʰ˄-
ˉʰˊʷʵ˖ˋʰ˄ ˍʹ˄ ʶˊʴʰˋʾʰ ˉˇˎ ˍˇˎˌ ʰ˄ʰˍʷʻʹˁʶ ʹ˂ʶˁˍˊˇ˄ʽˁʱΦ  ʅˍʽˌ ʵˏˇ ˍʱ˅ʶʽˌ ˍˇˎ 
ˋ˔ˇ˂ʶʾˇˎ ʶʾ˄ʰʽ ʶʴʴʶʴˊʰ˃˃ʷ˄ˇʽκʶˌ ˋˎ˄ˇ˂ʽˁʱ  мфм  ˃ʰʻʹˍʷˌκˍˊʽʶˌΣ фт ˋˎ˄ˇ˂ʽˁʱ ˋˍʰ  п 
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ˍ˃ʺ˃ʰˍʰ ˍʹˌ ɮ ̆ɱˎ˃˄ʰˋʾˇˎ ˁʰʽ фп ˋˎ˄ˇ˂ʽˁʱ ˋˍʰ п ˍ˃ʺ˃ʰˍʰ ˍʹˌ ɰ ̆ʴˎ˃˄ʰˋʾˇˎΦ ɴ˄ʰ 
ˉˇˋˇˋˍˈ т҈ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ˍˇˎ ˋ˔ˇ˂ʶʾˇˎ ʶʾ˄ʰʽ ʄˇ˃ʱΣ ˁʰʻ˗ˌ ˉ˂ʹˋʾˇ˄ ˍˇˎ 
ˋ˔ˇ˂ʶʾˇˎ ˎˉʱˊ˔ʶʽ ʱˍˎˉˇˌ ˁʰˍʰˎ˂ʽˋ˃ˈˌΦ ɶ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˇ˃ʱʵʰ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ 
ˉʰˊʰˁˇ˂ˇˎʻˇˏ˄ ʶ˂ʱ˔ʽˋˍʰ ˍʰ ʵʽʱ ʸ˗ˋʹˌ ˃ʰʻʺ˃ʰˍʰ ˍˇˎ ˋ˔ˇ˂ʶʾˇˎ όˇˊʽˋ˃ʷ˄ˇʽ 
ˁʰʻˈ˂ˇˎύ ˁʰʽ ˁʰˍʱ ˍʹ˄ ˉʶˊʾˇʵˇ ˍʹˌ ˍʹ˂ʶˁˉʰʾʵʶˎˋʹˌ ʰˎˍʺ ʹ ʶ˂ʱ˔ʽˋˍʹ 
ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ʶˁ˃ʹʵʶ˄ʾˋˍʹˁʶ, ˁˎˊʾ˖ˌ ʶˉʶʽʵʺ ʵʶ˄ ʵʽʷʻʶˍʰ˄ ˍʰ ˍʶ˔˄ʽˁʱ ˃ʷˋʰΦ 
ɳˉʽˉ˂ʷˇ˄, ˋˍʹ˄ ˉ˂ʰˍ˒ˈˊ˃ʰ eclass ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ʴʽʰ ˍʹ ˋˎ˂˂ˇʴʺ ʵʶʵˇ˃ʷ˄˖˄ 
ˉˊˈˋʲʰˋʹ ˃ʶ ˂ˇʴʰˊʽʰˋ˃ˈ ʶʾ˔ʰ˄ ˃ˈ˄ˇ мтн ˃ʰʻʺˍˊʽʶˌ ˍ˖˄ ʵˏˇ ˍʱ˅ʶ˖˄Σ ус ˋˍʹ˄ ɮ ̆
ɱˎ˃˄ʰˋʾˇˎ ˁʰʽ ус ˋˍʹ˄ ɰ ̆ɱˎ˃˄ʰˋʾˇˎΦ ɮˉˈ ˍˇˎˌ мтн  ˃ʰʻʹˍʷˌκˍˊʽʶˌ ˉʰˊʷʵ˖ˋʰ˄ 
ˉˊˇʰʽˊʶˍʽˁʷˌ ʶˊʴʰˋʾʶˌ ˇʽ ту  όˉˇˋˇˋˍˈ пр҈ύ ˁʰʽ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ пс ˍʹˌ ɮ ̆ɱˎ˃˄ʰˋʾˇˎ 
όнп ˁˇˊʾˍˋʽʰ ˁʰʽ нн ʰʴˈˊʽʰύ он ˍʹˌ ɰ ̆ɱˎ˃˄ʰˋʾˇˎ όмт ʰʴˈˊʽʰ ˁʰʽ мр ˁˇˊʾˍˋʽʰύΦ ɶ 
ˋˎ˃˃ʶˍˇ˔ʺ ʰˎˍʺ ˅ʶˉʶˊ˄ʱ ˁʰˍʱ ˉˇ˂ˏ ˍˇ ˄˃ʷˋˇ ˈˊˇ ˋˎ˃˃ʶˍˇ˔ʺˌ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄  
όˉʶˊʾˉˇˎ мр-нл҈ύ ˋʶ ʱ˂˂ʶˌ ˉˊˇʰʽˊʶˍʽˁʷˌ ʶˊʴʰˋʾʶˌ ˉˇˎ ʰ˄ʰˍʷʻʹˁʰ˄ ˁʰˍʱ ˍʹ 
ʵʽʱˊˁʶʽʰ ˍʹˌ ˋ˔ˇ˂ʽˁʺˌ ˔ˊˇ˄ʽʱˌΦ  ɮˉˈ ʰˎˍʷˌ ˍʽˌ ту ʶˊʴʰˋʾʶˌ ˃ˈ˄ˇ ˇʽ тл ʶʾ˄ʰʽ 
˔ˊʺˋʽ˃ʶˌ, ˁʰʻ˗ˌ ʰˉʰ˄ˍˇˏ˄ ʶˉʰˊˁ˗ˌ ˋˍʰ ʲʰˋʽˁʱ ʶˊ˖ˍʺ˃ʰˍʰ ˍˇˎ ʶˊʶˎ˄ʹˍʽˁˇˏ 
ʶˊʴʰ˂ʶʾˇˎ όʲ˂Φ ˉʰˊʰˁʱˍ˖ύ ʵʹ˂ʰʵʺ ˁʱ˄ˇˎ˄ о ʶˉʽ˂ˇʴʷˌ ʲʾ˄ˍʶˇ ˁʰʽ ˉʰˊʷ˔ˇˎ˄ ˁʰʽ ˍʽˌ 
ʰ˄ˍʾˋˍˇʽ˔ʶˌ ʰʽˍʽˇ˂ˇʴʺˋʶʽˌΦ 

 

ʊˏ˂ˇ Ҍ ʆʱ˅ʹ ɼˇˊʾˍˋʽʰ  
ɮ̆ ɱˎ˃˄ʰˋʾˇˎ 

ɮʴˈˊʽʰ 
ɮ̆ ɱˎ˃˄ʰˋʾˇˎ 

ɼˇˊʾˍˋʽʰ  
ɰ̆ ɱˎ˃˄ʰˋʾˇˎ 

ɮʴˈˊʽʰ 
ɰ̆ ɱˎ˃˄ʰˋʾˇˎ 

 ɮˊʻ ҈ ˋ˄˂ ɮˊʻ ҈ ˋ˄˂ ɮˊʻ % ̀ ˄˂ ɮˊʻ ҈ ˋ˄˂ 

ɳʴʴʶʴˊʰ˃-
˃ʷ˄ˇʽκʶˌ 
ˋ˔ˇ˂ʶʾˇˎ  
ˋ˄˂Ґ мфм 

54 28,3% 43 22,5% 40 20,9% 54 28,3% 

ɳʴʴʶʴˊʰ˃-
˃ʷ˄ˇʽκʶˌ 
E-class 
ˋ˄˂Ґмтн 

48 27,9% 38 22,1% 37 21,5% 49 28,4% 

ɲʶʾʴ˃ʰ ˋ˄˂Ґту 24 30,7% 22 28,2% 15 19,2% 17 21,7% 

ʆʶ˂ʽˁˈ ɲʶʾʴ˃ʰ 
ˋ˄˂Ґтл 

21 30% 21 30% 13 18,5% 15 20% 

ʃʾ˄ʰˁʰˌ м ʅˍʰˍʽˋˍʽˁʱ ˋ̱ ˇʽ˔ʶʾʰ ʵʶʾʴ˃ʰˍˇˌ 

ɮˉˈ ˍˇ˄ ʃʾ˄ʰˁʰ м ˋˎ˄ʱʴˇˎ˃ʶ ˍˇ ˋˎ˃ˉʷˊʰˋ˃ʰ ˈˍʽ ˋʶ ʴʶ˄ʽˁʷˌ ʴˊʰ˃˃ʷˌ ˇʽ 
˃ʰʻʹˍʷˌκˍˊʽʶˌ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ˋˍʹ˄ ʷˊʶˎ˄ʰ ˁʰˍʱ ˍʹ˄ ʰ˄ʰ˂ˇʴʾʰ ˍˇˎ ˉ˂ʹʻˎˋ˃ˇˏ ˍˇˎˌ 
ˋˍˇ ˋ˔ˇ˂ʶʾˇΦ ʂ˃˖ˌ ʻʰ ˉˊʷˉʶʽ ˄ʰ ˋʹ˃ʶʽ˗ˋˇˎ˃ʶ ˍʹ˄ ʽʵʽʰʾˍʶˊʰ ʰˎ˅ʹ˃ʷ˄ʹ ˋˎ˃˃ʶˍˇ˔ʺ 
ˋˍˇ ˍʶ˂ʽˁˈ ʵʶʾʴ˃ʰ ʰʴˇˊʽ˗˄ ˍʹˌ ɮ ̆ʴˎ˃˄ʰˋʾˇˎ όол҈ύ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍˇ˄ ʶʴʴʶʴˊʰ˃˃ʷ˄ˇ 
ˉ˂ʹʻˎˋ˃ˈ ˍʹˌ ˇ˃ʱʵʰˌ ʰˎˍʺˌ ˋˍˇ ˋ˔ˇ˂ʶʾˇ όннΣр҈ύ, ʶ˄˗ ˍʹ˄ ʰˁˊʽʲ˗ˌ ʰ˄ˍʾˋˍˊˇ˒ʹ 
ˋ˔ʷˋʹ ˉʰˊʰˍʹˊˇˏ˃ʶ ˋˍʰ ʰʴˈˊʽʰ ˍʹˌ ɰ ̆ʴˎ˃˄ʰˋʾˇˎ ˃ʶ нл҈ ˋˎ˃˃ʶˍˇ˔ʺ ˋˍˇ ˍʶ˂ʽˁˈ 
ʵʶʾʴ˃ʰ ˋʶ ˋ˔ʷˋʹ ˃ʶ нуΣо҈ ʰ˄ʰ˂ˇʴʾʰ ʶˉʾ ˍˇˎ ˉ˂ʹʻˎˋ˃ˇˏ ʶʴʴʶʴˊʰ˃˃ʷ˄˖˄ 
˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ˋˍˇ ˋ˔ˇ˂ʶʾˇΦ ʃʰˊˈ˂ʰ ʰˎˍʱ, ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ 



ʃʄɮɼʆɹɼɮ мнˇˎ ʅʇɿɳɲʄɹʁʇ ɳɿɳʊɳʆ   ʃʄʁʊʁʄɹɼɳʅ ɮɿɮɼʁɹɿʍʅɳɹʅ 

219 
 

˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ˍˇ ˁˊʽˍʺˊʽˇ xн ʴʽʰ ˍʹ˄ ˋˎˋ˔ʷˍʽˋʹ ˇ˃ʱʵʰˌ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ˍˇˎ 
ˍʶ˂ʽˁˇˏ ʵʶʾʴ˃ʰˍˇˌ ˁʰʽ ʶʴʴʶʴˊʰ˃˃ʷ˄˖˄ ˋˍˇ ˋ˔ˇ˂ʶʾˇ όxнҐоΦмсύ ʺ ˋˍˇ e-class (x2=3.59) 
ʵʶ˄ ˃ʰˌ ʵʾ˄ʶʽ ˋʹ˃ʰ˄ˍʽˁʺ ˋˎˋ˔ʷˍʽˋʹ όp value<0.05)Σ ʱˊʰ ʵʶ˔ˈ˃ʰˋˍʶ ˍʹ ˃ʹʵʶ˄ʽˁʺ 
ˎˉˈʻʶˋʹ ˈˍʽ ʵʹ˂ʰʵʺ ʵʶ˄ ˎˉʱˊ˔ʶʽ ˋˎˋ˔ʷˍʽˋʹ ˒ˏ˂ˇˎ-ˍʱ˅ʹˌ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ˉˇˎ 
ʰˉʱ˄ˍʹˋʰ˄ ˋˍˇ ʵʶʾʴ˃ʰΦ  

ʆˇ ʶˊʶˎ˄ʹˍʽˁˈ ʶˊʴʰ˂ʶʾˇ ʺˍʰ˄ ʶˊʴʰˋʾʰ ʹ ˇˉˇʾʰ ˉʶˊʽ˂ʱ˃ʲʰ˄ʶ о ʶˊ˖ˍʺˋʶʽˌ 
ʰ˄ˇʽ˔ˍˇˏ ˍˏˉˇˎ ˃ʶ ˍʹ˄ ʶ˅ʺˌ ʵʽʰˍˏˉ˖ˋʹΥ  
Ϧɳˊʴʰˋʾʰ-ʆˇ ʱˍˇ˃ˇ ˋˍˇ Youʆube 
ʆʽ ʶʾ˄ʰʽ ζʱˍˇ˃ˇηΤ ʃ˗ˌ ˃ˉˇˊ˗ ˄ʰ ʶ˅ʹʴʺˋ˖ ˋʶ ʱ˂˂ˇˎˌκʶˌ ˍʹ˄ ʷ˄˄ˇʽʰ ˍˇˎ ʰˍˈ˃ˇˎ ˋˍʹ 
˔ʹ˃ʶʾʰ ˁ ʰʽ ˋˍʹ ˒ˎˋʽˁʺΤ 
ɱʽʰ ˄ʰ ʰˉʰ˄ˍʺˋʶˍʶ ˋʶ ʰˎˍʱ ʶˊ˖ˍʺ˃ʰˍʰ ˄ʰ ʰˁˇ˂ˇˎʻʺˋʶˍʶ ˍʰ ˉʰˊʰˁʱˍ˖ ʲʺ˃ʰˍʰΥ 
ʰύ ɮ˄ʰʸʹˍ˗ ˋˍˇ ʵʽʰʵʾˁˍˎˇ όˋˍʰ ʶ˂˂ʹ˄ʽˁʱ ʺκˁʰʽ ˋˍʰ ʰʴʴ˂ʽˁʱύ мл ʲʾ˄ˍʶˇ ʴʽʰ ˍˇ 
άʱˍˇ˃ˇκatomέΦ 
ʲύ ʃʰˊʰˁˇ˂ˇˎʻ˗ ˁʱʻʶ ʲʾ˄ˍʶˇ ˉˊˇˋʶˁˍʽˁʱ ˁʰʽ ˉʰˊʰʻʷˍ˖ ˍʰ ˋ˔ʶˍʽˁʱ links-
ˎˉʶˊˋˎ˄ʵʷˋ˃ˇˎˌ όˋˏ˄ˇ˂ˇ мл links). 
ʴύ ɳˉʽ˂ʷʴ˖ о ʰˉˈ ʰˎˍʱ ˍʰ ʲʾ˄ˍʶˇΣ ˉˇˎ ˁʰˍʱ ˍʹ ʴ˄˗˃ʹ ˃ˇˎ ˉˊˇˋ˒ʷˊˇ˄ˍʰʽ ˁʰ˂ˏˍʶˊʰ 
ʰ˄ ʻʷ˂˖ ˄ʰ ʶ˅ʹʴʺˋ˖ ˍʹ˄ ʷ˄˄ˇʽʰ ˍˇˎ ʰˍˈ˃ˇˎ ˋʶ ˋˎ˃˃ʰʻʹˍʷˌκˍˊʽʷˌ ʺ ˒ʾ˂ˇˎˌκʶˌΦ 
ʵύ ɮʽˍʽˇ˂ˇʴ˗ ˃ʶ ˉʰˊʰʵʶʾʴ˃ʰˍʰ ʰˉˈ ˍʰ о ʲʾ˄ˍʶˇ ʴʽʰ ˉˇʽˇ ˂ˈʴˇ ʶˉʽ˂ʷʴ˖ ˍˇ ˁʰʻʷ˄ʰ 
ʰˉˈ ʰˎˍʱΦϦ 

ɶ ˋˎ˂˂ˇʴʺ ʵʶʵˇ˃ʷ˄˖˄ ʷʴʽ˄ʶ ˋˍˇ ʵʽʱˋˍʹ˃ʰ м-но ɮˉˊʾ˂ʽˇˎ ˍˇˎ нлнмΣ ˉʶˊʾˇʵˇ 
ˁʰˍʱ ˍʹ˄ ˇˉˇʾʰ ˍˇ ˋ˔ˇ˂ʶʾˇ ʺˍʰ˄ ˁ˂ʶʽˋˍˈ ˂ˈʴ˖ ˉʰ˄ʵʹ˃ʾʰˌ COVID-мф ˁʰʽ ˍʰ 
˃ʰʻʺ˃ʰˍʰ ʴʾ˄ˇ˄ˍʰ˄ ʵʽʰʵʽˁˍˎʰˁʱ ˃ʷˋ˖ ˍʹˌ ˉ˂ʰˍ˒ˈˊ˃ʰˌ webexΦ ʁʽ ˃ʰʻʹˍʷˌκˍˊʽʶˌ 
ˍʹˌ ɮ ̆ˁʰʽ ɰ ̆ɱˎ˃˄ʰˋʾˇˎ ʶ˄ʹ˃ʶˊ˗ʻʹˁʰ˄ ʰˉˈ ˍˇ˄ ʶˊʶˎ˄ʹˍʺ ˁʰʽ ʵʽʵʱˋˁˇ˄ˍʰ ˍˇˎ 
˃ʰʻʺ˃ʰˍˇˌ ˒ˎˋʽˁʺˌ ˋˍˇ ˋ˔ˇ˂ʶʾˇΣ ˈˍʽ ʷ˔ʶʽ ʰ˄ʰˍʶʻʶʾ ˉˊˇʰʽˊʶˍʽˁʺ ʶˊʴʰˋʾʰ ˋˍʹ˄ 
ˉ˂ʰˍ˒ˈˊ˃ʰ e-classΦ ɸʰ ˉˊʷˉʶʽ  ˄ʰ ˋʹ˃ʶʽ˖ʻʶʾ ˈˍʽ ˇ ʶˊʶˎ˄ʹˍʺˌ ʵʶ˄ ʶˉʹˊʷʰˋʶ 
ˉʶˊʰʽˍʷˊ˖ ˖ˌ ˉˊˇˌ ˍʹ˄ ʶˁˍʷ˂ʶˋʺ ˍʹˌ ˍˇˎˌκˍʽˌ ˃ʰʻʹˍʷˌκˍˊʽʶˌΣ ʵʶ˄ ʷˁʰ˄ʶ ˁʰ˃ʾʰ 
ˉʰˊʷ˃ʲʰˋʹ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ ʵʽʰʵʽˁʰˋʾʰ ʶˉʽ˂ˇʴʺˌ ʲʾ˄ˍʶˇΣ ʶ˄˗ ʲʶʲʰʾ˖ˋʶ ˈˍʽ ʹ 
ʶˊʴʰˋʾʰ ʵʶ˄ ʻʰ ʶˉʹˊʶʱˋʶʽ ʰˊ˄ʹˍʽˁʱ ˍʹ ʲʰʻ˃ˇ˂ˇʴʾʰ ˍˇˎˌΣ  ˉʰˊʱ ˃ˈ˄ˇ ʻʰ ˂ʹ˒ʻʶʾ 
ˎˉˈ˕ʽ˄ ʻʶˍʽˁʱ, ˈˉ˖ˌ ʰˁˊʽʲ˗ˌ ˁʰʽ ˇʽ ˎˉˈ˂ˇʽˉʶˌ ˉˊˇʰʽˊʶˍʽˁʷˌ ʶˊʴʰˋʾʶˌ ˉˇˎ 
ʰ˄ʰˍʷʻʹˁʰ˄ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ˔ˊˇ˄ʽʱˌΦ ʅˁˇˉˈˌ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ʰˎˍʺˌΣ ˈˉ˖ˌ ˁʰʽ 
ˍʹˌ ʾʵʽʰˌ ˍʹˌ ʵʽʰˍˏˉ˖ˋʹˌ ˍ˖˄ ʶˊ˖ˍʹ˃ʱˍ˖˄ ˍʹˌ ʶˊʴʰˋʾʰˌ ˍˇˎ ʶˊʴʰ˂ʶʾˇˎ ʷˊʶˎ˄ʰˌΣ 
ʺˍʰ˄ ˄ʰ ʴʾ˄ʶʽ ˃ʶ ʰˉˈ˂ˎˍʹ ʶ˂ʶˎʻʶˊʾʰ ʹ ˉʶˊʽʺʴʹˋʹ ˋˍʹ˄ ˉ˂ʰˍ˒ˈˊ˃ʰ ˁʰʽ ʹ ʶˉʽ˂ˇʴʺ 
ˍ˖˄ ʲʾ˄ˍʶˇ ʰˉˈ ˍˇˎˌκˍʽˌ ˃ʰʻʹˍʷˌκˍˊʽʶˌΣ ˗ˋˍʶ ˄ʰ ʰˉˇˍˎˉ˖ʻʶʾ ʹ ʰˎʻˈˊ˃ʹˍʹ ʵʽˁʺ 
ˍˇˎˌ ˁˊʾˋʹ ˁʰʽ ˍʰ ˁˊʽˍʺˊʽʰ ʶˉʽ˂ˇʴʺˌ ˍˇˎˌΣ ˔˖ˊʾˌ ʶˉʽˊˊˇʺ ʰˉˈ ˍˇˎˌ ʶˊʶˎ˄ʹˍʷˌ ʺ 
ʱ˂˂ˇˎˌ ˉʰˊʱʴˇ˄ˍʶˌΦ ʅˎ˂˂ʷ˔ʻʹˁʰ˄ тл ʶˊʴʰˋʾʶˌ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ˍʹˌ ɮ ̆ ˁʰʽ ɰ ̆
ɱˎ˃˄ʰˋʾˇˎ ˍʽˌ ˇˉˇʾʶˌ ʰˉʷˋˍʶʽ˂ʰ˄ ʹ˂ʶˁˍˊˇ˄ʽˁʱ ˇʽ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ˋˍˇ˄ ʵʽʵʱˋˁˇ˄ˍʰ-
ʶˊʶˎ˄ʹˍʺ ˃ʷˋ˖ ˍʹˌ ˉ˂ʰˍ˒ˈˊ˃ʰˌ e-class ʺ ˃ʷˋ˖ ˍˇˎ ˋˎˋˍʺ˃ʰˍˇˌ webmail ˍˇˎ 
ʃʰ˄ʶ˂˂ʺ˄ʽˇˎ ʅ˔ˇ˂ʽˁˇˏ ɲʽˁˍˏˇˎΦ ɲʶ˄ ˎˉʺˊ˅ʶ ˁʰ˃ʾʰ ʵʽʱ ʸ˗ˋʹˌ ʵˎ˄ʰˍˈˍʹˍʰ 
ˉʰˊʱʵˇˋʹˌ ʶˊʴʰˋʽ˗˄Φ ɶ ʹ˂ʶˁˍˊˇ˄ʽˁʺ ˃ˇˊ˒ʺ ˃ʶ ˍʹ˄ ˇˉˇʾʰ ˉʰˊʰʵˈʻʹˁʰ˄ ˇʽ 
ʶˊʴʰˋʾʶˌ ˉˇʾˁʽ˂ʶ ʽʵʽʰʾˍʶˊʰ ˈˉ˖ˌ ˁʰʽ ˇ ˍˊˈˉˇˌ ˋˏ˄ˍʰ˅ʹˌ ˍˇˎ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ˍˇˎˌΦ 
ɳ˄ʵʶʽˁˍʽˁʱ, ʶˊʴʰˋʾʶˌ ˉʰˊʰʵˈʻʹˁʰ˄ ˁʰʽ ˋʶ ʰˊ˔ʶʾʰ word/pdf/googledocs ʰ˂˂ʱ ˁʰʽ 
ʰˉʶˎʻʶʾʰˌ ʶ˄ˍˈˌ ˍˇˎ ˁʶʽ˃ʷ˄ˇˎ ʹ˂ʶˁˍˊˇ˄ʽˁˇˏ ˃ʹ˄ˏ˃ʰˍˇˌ όemailύ ˈˉ˖ˌ ʶˉʾˋʹˌ ˁʰʽ ˃ʶ 
ˋˁʰ˄ʰˊʽˋ˃ʷ˄ʰ ˔ʶʽˊˈʴˊʰ˒ʰ ʷʴʴˊʰ˒ʰΦ ʁʽ тл ʰˎˍʷˌ ʶˊʴʰˋʾʶˌ ˍˇˉˇʻʶˍʺʻʹˁʰ˄ 
ʰˎˍˇˏˋʽʶˌ ˃ʶ ˁʰˍʱ˂˂ʹ˂ʶˌ ˃ʶˍʰˍˊˇˉʷˌ όˉ˔ ˋˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˋˁʰ˄ʰˊʽˋ˃ʷ˄˖˄ 
ʶʴʴˊʱ˒˖˄ ˃ʶ ʶˉʰ˄ʶʴʴˊʰ˒ʺ ˋʶ ʹ˂ʶˁˍˊˇ˄ʽˁˈ ʷʴʴˊʰ˒ˇ ˂ʷ˅ʹ ˉˊˇˌ ˂ʷ˅ʹύ ˋʶ ʷ˄ʰ ˁˇʽ˄ˈ 
ʷʴʴˊʰ˒ˇ googledocs h ˉˈ ˍˇ ˇˉˇʾˇ ʶ˅ʺ˔ʻʹˋʰ˄ ˁʰʽ ʰ˄ʰ˂ˏʻʹˁʰ˄ ˍʰ ʵʶʵˇ˃ʷ˄ʰΦ  

ʅˍʹ˄ ˉʰˊˇˏˋʰ ʶˊʴʰˋʾʰ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˍʰ ʶˎˊʺ˃ʰˍʰ ˍʹˌ ʰ˄ʱ˂ˎˋʹˌ ʰˉˈ ʷ˄ʰ 
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ˍ˃ʺ˃ʰ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˉˇˎ ʶ˅ʺ˔ʻʹˋʰ˄ ʰˉˈ ˍˇ ʶˊʴʰ˂ʶʾˇ ʷˊʶˎ˄ʰˌ ˁʰʽ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ 
άɼʶʾ˃ʶ˄ʰ ʰʽˍʽˇ˂ˈʴʹˋʹˌ ʶˉʽ˂ˇʴʺˌέ ʵʹ˂ʰʵʺ ˇʽ ʰˉʰ˄ˍʺˋʶʽˌ ˋˍˇ ʵ ʶˊ˗ˍʹ˃ʰ ʰˉˈ ˍʽˌ 
ʶˊʴʰˋʾʶˌ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ˍˇˎ ʵʶʾʴ˃ʰˍˇˌΦ ɮˊ˔ʽˁʱ ʷʴʽ˄ʶ ʰ˄ʱ˂ˎˋʹ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ 
ʰˎˍ˗˄ ˍ˖˄ ˁʶʽ˃ʷ˄˖˄ ʰʽˍʽˇ˂ˈʴʹˋʹˌ ˃ʷˋʰ ʰˉˈ ˋˎʴˁʶˁˊʽ˃ʷ˄ʶˌ ˂ʷ˅ʶʽˌ ˁ˂ʶʽʵʽʱ, ˉˇˎ 
ʶ˃˒ʰ˄ʾʸˇ˄ˍʰ˄ ˋˍʰ ˁʶʾ˃ʶ˄ʰ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄Φ ɼʰˍʰ˃ʶˍˊʺʻʹˁʶ ˁʰˍˈˉʽ˄ ʹ 
ˋˎ˔˄ˈˍʹˍʰ ʶ˃˒ʱ˄ʽˋʹˌ ʰˎˍ˗˄ ˍ˖˄ ˂ʷ˅ʶ˖˄, ˗ˋˍʶ ˄ʰ ˉˇˋˇˍʽˁ ˇˉˇʽʹʻˇˏ˄ ˍʰ ˉˇʽˇˍʽˁʱ 
ʵʶʵˇ˃ʷ˄ʰΦ ʆʷ˂ˇˌ, ˁʰˍʹʴˇˊʽˇˉˇʽʺʻʹˁʰ˄ ˍʰ ˉˇˋˇˍʽˁʱ ʵʶʵˇ˃ʷ˄ʰ ˋʶ о ʲʰˋʽˁˇˏˌ ʱ˅ˇ˄ʶˌ 
ˁˊʽˍʹˊʾ˖˄ ˉˇˎ ˉˊˇʷˁˎ˕ʰ˄ ʰˉˈ ʰˎˍʺ˄ ˍʹ˄ ʰ˄ʱ˂ˎˋʹΦ 

 

ɽʷ˅ʹκ˂ʷ˅ʶʽˌˁ˂ʶʽʵʽʱ ɿ 

ʶ˅ʹʴʶʾκˇˎ˄Σ ʶ˅ʺʴʹˋʹκʶʽˌ 56 

ˁʰˍʰ˂ʰʲʰʾ˄˖κʶʽˌκʶʽΣ ˁʰˍʰ˂ʱʲʶʽκˇˎ˃ʶκˇˎ˄ 42 

ˁʰˍʰ˄ˇʹˍʱκˈˌκʺκˈΣ ˁʰˍʰ˄ˇ˗κʶʾˌΣ ˁʰˍʰ˄ˈʹˋʹ 33 

ʰˉ˂ʱκˈˌκʺκˈΣ ʰˉ˂ˇˏˋˍʶˊʰ 21 

ʶˏˁˇ˂ʰκˇˌκʹκˇΣ όˈ˔ʽύ ʵˏˋˁˇ˂ʰκˇˌκʹκˇ 16 

ʶ˄ʵʽʰ˒ʷˊˇ˄όˍʰύ 20 

ʰˋˍʶʾˇκʰΣ ˔ʽˇˏ˃ˇˊόʽˋˍʽˁˈύΣ ʵʽʰˋˁʶʵʰˋˍʽˁˈκʱΣ ˉ˂ʱˁʰΣ ʴʷ˂ʽˇΣ ˉʰʽ˔˄ʾʵʽΣ 
ʶˎ˔ʱˊʽˋˍˇ  

22 

ˋˏ ˄ˍˇ˃ʰ όˈˌΣʺΣˈύΣ ʴˊʺʴˇˊʰΣ ό˃ʽˁˊʺύ ʵʽʱˊˁʶʽʰ 12 

ʰ˄ ʰ˂ˎˍʽˁʱ όˈˌΣʺΣˈύΣ ʰ˄ʰ˂ˏʶʽΣ ˂ʶˉˍˇ˃ʷˊʶʽʶˌΣ όˉˇ˂˂ʷˌύ ˉ˂ʹˊˇ˒ˇˊʾʶˌ 39 

˖ˊʰʾʰκˇˌκˇ 19 

ʶʽˁˈ˄ʶˌΣ ʴˊʰ˒ʽˁʱ όˋˍʽˁʱύΣ ŀƴƛƳŀǘƛƻƴΣ ˁʰˊˍˇˏ˄ 30 

ˉʰˊʰʵʶʾʴ˃ʰˍʰ  21 

ʵˇ˃ʺ ʰˍˈ˃ˇˎ 25 

ʰˉˇˍʶ˂ʶʾˍʰʽΣ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ʰˍˈ˃ˇˎ 30 

ˋ˔ʺ˃ʰ ʰˍˈ˃ˇˎ 6 

ʽˋˍˇˊʾʰ ʰˍˈ˃ˇˎΣ ʶ˅ʷ˂ʽ˅ʹ ʽʵʶ˗˄Σ ʷˊʶˎ˄ʰˌ ʶˉʽˋˍʺ˃ʹˌ 14 

˂ʶʽˍˇˎˊʴʾʰ ʰˍˈ˃ˇˎ 7 

ʃʾ˄ʰˁʰˌ н ɽʷ˅ʁ̔ ˌ ˁ˂ʶʽʵʽʱ ˋˍʰ ˁʶʾ˃ʶ˄ʰ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ˍˇˎ ʵʶʾʴ˃ʰˍˇˌ 

ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ  

ʅˍˇ˄ ʃʾ˄ʰˁʰ н  ˉʰˊˇˎˋʽʱʸˇˎ˃ʶ ˁʱˉˇʽʶˌ ˂ʷ˅ʶʽˌ ˁ˂ʶʽʵʽʱ ˉˇˎ ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ˋˍʰ 
ˁʶʾ˃ʶ˄ʰ ʰʽˍʽˇ˂ˈʴʹˋʹˌ ˍ˖˄ ʶˉʽ˂ˇʴ˗˄ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ˋˍˇ ʶˊ˗ˍʹ˃ʰ ʵ ˍˇˎ 
ʶˊʶˎ˄ ʹˍʽˁˇˏ ʶˊʴʰ˂ʶʾˇˎ ˁʰʻ˗ˌ ˁʰʽ ˍʹ ˋˎ˔˄ˈˍʹˍʰ ʶ˃˒ʱ˄ʽˋʺˌ όɿ ʶ˃˒ʱ˄ʽˋʹˌύ ˍˇˎˌ ʶˉʾ 
ˍˇˎ ˋˎ˄ˈ˂ˇˎ ˍ˖˄ ˁʶʽ˃ʷ˄˖˄Φ 
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ɮ˅ʾʸʶʽ ˄ʰ ˋʹ˃ʶʽ˖ʻʶʾ ʶʵ˗ ˈˍʽ ˃ˈ˂ʽˌ ʷ˄ʰˌ όΗύ ˃ʰʻʹˍʺˌ ʰ˄ʰ˒ʷˊʻʹˁʶ ˇ˄ˇ˃ʰˋˍʽˁʱ 
ˋˍˇ˄ ʵʹ˃ʽˇˎˊʴˈ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ όNikos Papoulasύ ˋˍˇ ˁʶʾ˃ʶ˄ˇ ʰʽˍʽˇ˂ˈʴʹˋʹˌ ˍ˖˄ 
ʶˉʽ˂ˇʴ˗˄ ˍˇˎ, ˉˊʱʴ˃ʰ ˍˇ ˇˉˇʾˇ ʰˉˇˍʶ˂ʶʾ ʶˏˊʹ˃ʰ, ˁʰʻ˗ˌ ʻʰ ˉʶˊʽ˃ʷ˄ʰ˃ʶ ˂ˈʴ˖ ˍʹˌ 
˒ˏˋʹˌ ˍʹˌ ˉ˂ʰˍ˒ˈˊ˃ʰˌ ˖ˌ ˃ʷˋˇˎ ˁˇʽ˄˖˄ʽˁʺˌ ʵʽˁˍˏ˖ˋʹˌ ˄ʰ ʰˋ˔ˇ˂ʹʻˇˏ˄ ˉˇ˂ˏ 
ˉʶˊʽˋˋˈˍʶˊˇ ˃ʶ ˍˇ ˉˊˈˋ˖ˉˇ-ʵʹ˃ʽˇˎˊʴˈ-ˁʰ˄ʱ˂ʽ ˉˇˎ ʶ˄ʵʶ˔ˇ˃ʷ˄˖ˌ ʰˁˇ˂ˇˎʻˇˏ˄Φ 
ɺˋ˖ˌ ˄ʰ ˇ˒ʶʾ˂ʶˍʰʽ ˋˍʹ Ϧˋ˔ˇ˂ʽˁʺϦ ˒ˏˋʹ ˍʹˌ ʶˊʴʰˋʾʰˌ, ˉˇˎ ʾˋ˖ˌ ʷʻʶˍʶ ˁʱˉˇʽˇˎˌ 
ʱˊˊʹˍˇˎˌ ˈˊˇˎˌΦ ʃʰˊˈ˂ʰ ʰˎˍʱΣ ʲʾ˄ˍʶˇ ʰˉˈ ʵˏˇ ˁʰ˄ʱ˂ʽʰ ˍ˖˄ ʴ˄˖ˋˍ˗˄ Youʆuber 
Mikeius ˁʰ̔ ʅˍʷ˒ʰ˄ˇˎ ɰʰ˃ʲʱˁˇˎ ʺˍʰ˄ ʰ˄ʱ˃ʶˋʰ ˋˍʽˌ ʵʹ˃ˇ˒ʽ˂ʷˋˍʶˊʶˌ ʶˉʽ˂ˇʴʷˌ 
˃ʶˍʰ˅ˏ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ˔˖ˊʾˌ ˈ˃˖ˌ ˇ˄ˇ˃ʰˋˍʽˁʺ ʰ˄ʰ˒ˇˊʱ ˋˍˇˎˌ ʵʹ˃ʽˇˎˊʴˇˏˌ 
ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎΦ 

ʅʶ ˋ˔ʷˋʹ ˃ʶ ˍʰ ˁˊʽˍʺˊʽʰ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ ˇʽ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ʴʽʰ ʶˉʽ˂ˇʴʺ 
ʲʾ˄ˍʶˇ ˋˍˇ YouTube, ʹ ʰ˄ʱ˂ˎˋʹ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ʴʽʰ ˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ 
ʶˊʴʰˋʽ˗˄ όтлύ ʰ˄ʷʵʶʽ˅ʶ ˃ʶˊʽˁʱ ʲʰˋʽˁʱ ʻʷ˃ʰˍʰ ˉˇˎ ʶˉʰ˄ʷˊ˔ˇ˄ˍʰ˄ ˋˍʽˌ ʰˉʰ˄ˍʺˋʶʽˌ 
ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄Σ ˍʰ ˇˉˇʾʰ ˃ˉˇˊˇˏ˄ ˄ʰ ˁʰˍʹʴˇˊʽˇˉˇʽʹʻˇˏ˄ ˋʶ о ʲʰˋʽˁˇˏˌ 
ʱ˅ˇ˄ʶˌ, ˈˉ˖ˌ ˒ʰʾ˄ˇ˄ˍʰʽ ˋˍˇˎˌ ˉʰˊʰˁʱˍ˖ ˉʾ˄ʰˁʶˌ  ˃ʶ ˍʰ ʰ˄ˍʾˋˍˇʽ˔ʰ ʻʷ˃ʰˍʰ ʴʽʰ ˍˇ˄ 
ˁʱʻʶ ʱ˅ˇ˄ʰΦ  

 

ɮΦ ɳˉʽˋˍʹ˃ˇ˄ʽˁˈ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ όʱ˅ˇ˄ʰˌ мύ 

 ɸʶ˃ʰˍʽˁʱ ˁˊʽˍʺˊʽʰ ʶˉʽ˂ˇʴʺˌ ɿ % 

1. ɲˇ˃ʺκɾˇˊ˒ʺ ̱ ˇˎ ʰˍˈ˃ˇˎ 34 48,5 

2. ʆʰ ˎˉˇʰˍˇ˃ʽˁʱ ˋ˖˃ʰˍʾʵʽʰ όˉˊ˖ˍˈ˄ʽʰΣ ˄ʶˍˊˈ˄ʽʰΣ 
ʹ˂ʶˁˍˊˈ˄ʽʰΣ ʽˈ˄ˍʰύ ˁʰʽ ˇʽ ˃ʶˍʰ˅ˏ ˍˇˎˌ ˋ˔ʷˋʶʽˌ 

30 42,8 

3. ɹˋˍˇˊʽˁʺ ʶ˅ʷ˂ʽ˅ʹ ˍʹˌ ʷ˄˄ˇʽʰˌ ˍˇˎ ʰˍˈ˃ˇˎ 18 25,7 

4. ʅ˔ʷˋʹ ˃ʶˍʰ˅ˏ ʰˍˈ˃˖˄Σ ˃ˇˊʾ˖˄ ˁʰʽ ˎ˂ʽˁ˗˄ ˋ˖˃ʱˍ˖˄ 7 10 

5. ɲʽʰ˒ˇˊʷˌ ˃ʶˍʰ˅ˏ ʰˍˈ˃˖˄ ʵʽʰ˒ˇˊʶˍʽˁ˗˄ ˋˍˇʽ˔ʶʾ˖˄ 7 10 

6. ʄˈ˂ˇˌ ˍ˖˄ ʶˉʽˋˍʹ˃ˈ˄˖˄ ˋˍʹ˄ ˁʰˍʰ˄ˈʹˋʹ ˍˇˎ 
ʰˍˈ˃ˇˎ 

3 3,3 

ʃʾ˄ʰˁʰˌ о ɯ˅ˇ˄ʰˌ мΥ ˁˊʽˍʺˊʽʰ ˉˇˎ ʰ˒ˇˊˇˏ˄ ˋˍˇ ʶˉʽˋˍʹ˃ˇ˄ʽˁˈ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ 

ʅʶ ˋ˔ʷˋʹ ˃ʶ ˍˇ ʶˉʽˋˍʹ˃ˇ˄ʽˁˈ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍ˖˄ ʲʾ˄ˍʶˇ ˉˇˎ ʶˉʷ˂ʶ˅ʰ˄ ˇʽ 
˃ʰʻʹˍʷˌκˍˊʽʶˌ ʶ˄ˍˇˉʾʸˇˎ˄ ˍˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˍˇˎˌ ˋˍʹ ʵˇ˃ʺ ˍˇˎ ʰˍˈ˃ˇˎΣ ˍʰ ˎˉˇʰˍˇ˃ʽˁʱ 
ˋ˖˃ʰˍʾʵʽʰ ˁʰʽ ˍʽˌ ˋ˔ʷˋʶʽˌ ˃ʶˍʰ˅ˏ ˍˇˎˌΣ ʶ˄˗ ˋʹ˃ʰ˄ˍʽˁˈ ʶʾ˄ʰʽ ˍˇ ˉˇˋˇˋˍˈ ʰˎˍ˗˄ 
ʰ˄ʰ˒ʷˊˇˎ˄ ˍʹ˄ ʽˋˍˇˊʽˁʺ ʶ˅ʷ˂ʽ˅ʹ όʃʾ˄ʰˁʰˌ оύ. 

ʅʶ ˋ˔ʷˋʹ ˃ʶ ˍʰ ʶˉʽˁˇʽ˄˖˄ʽʰˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍˇˎ ʲʾ˄ˍʶˇΣ ˋˍˇˎˌ ˍˊˈˉˇˎˌ 
ʵʹ˂ʰʵʺ ˉˇˎ άʶˉʽˁˇʽ˄˖˄ʶʾέ ˍˇ ʶˉʽˋˍʹ˃ˇ˄ʽˁˈ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˇʽ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ʵʾ˄ˇˎ˄ 
˃ʶʴʱ˂ʹ ʷ˃˒ʰˋʹ ˋˍʹ˄ ʶʽˁˈ˄ʰ ˁʰʽ ˋˍˇ˄ ʵʽʰˋˁʶʵʰˋˍʽˁˈκʶˎ˔ʱˊʽˋˍˇ ˍˊˈˉˇ 
ˉʰˊˇˎˋʾʰˋʹˌΦ ʆˇ ˍʶ˂ʶˎˍʰʾˇ ˎˉˇʵʶʽˁ˄ˏʶʽ ˈˍʽ ʹ ʾʵʽʰ ʹ ˔ˊʺˋʹ ˍʹˌ ˉ˂ʰˍ˒ˈˊ˃ʰˌ 
ˋˎ˄ʶ˔ʾʸʶʽ ˄ʰ ʷ˔ʶʽ ˖ˌ ʲʰˋʽˁˈ ˁʾ˄ʹˍˊˇ ˍʹ˄ ζ˕ˎ˔ʰʴ˖ʴʾʰη, ʰˁˈ˃ʰ ˁʰʽ ʰ˄ ˇʽ 
ʶˉʽˋˁʷˉˍʶˌκˍˊʽʶˌ h ˄ʰʸʹˍˇˏ˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ʻʷ˃ʰˍʰΦ ɮˊˁʶˍˇʾκʶˌ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ʵʾ˄ˇˎ˄ 
ʶˉʾˋʹˌ ˋʹ˃ʰˋʾʰ ˋˍʹ ̀ ˏ˄ˍˇ˃ʹ ʵʽʱˊˁʶʽʰ ˍˇˎ ʲʾ˄ˍʶˇ όʃʾ˄ʰˁʰˌ пύ. 
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ɰΦ ɳˉʽˁˇʽ˄˖˄ʾʰ ˍˇˎ ʶˉʽˋˍʹ˃ˇ˄ʽˁˇˏ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ όʱ˅ˇ˄ʰˌ нύ 

 ɸʶ˃ʰˍʽˁʱ ˁˊʽˍʺˊʽʰ ʶˉʽ˂ˇʴʺˌ ɿ % 

1. ʁʽ ɳʽˁˈ˄ʶˌΣ ˍʰ ʴˊʰ˒ʽˁʱόˋˍʽˁʱύΣ ˍʰ ŀƴƛƳŀǘƛƻƴΣ ˍʰ 
ˁʰˊˍˇˏ˄ 

36 51,4 

2. ʁ ʵʽʰˋˁʶʵʰˋˍʽˁˈˌκʶˎ˔ʱˊʽˋˍˇˌ ˍˊˈˉˇˌ 
ˉʰˊˇˎˋʾʰˋʹˌ 

22 31,4 

3. ɶ ˋˏ˄ˍˇ˃ʹ ɻ ʽʱˊˁʶʽʰ 12 17,1 

4. ɶ ˔ˊʺˋʹ ˉʰˊˇ˃ˇʽ˗ˋʶ˖˄ 3 4.3 

5. ʁ ˉʰˊʰˋˍʰˍʽˁˈˌ ˍˊˈˉˇˌ ˉʰˊˇˎˋʾʰˋʹˌ 3 3,3 

ʃʾ˄ʰˁʰˌ п ɯ˅ˇ˄ʰˌ нΥ ˁˊʽˍʺˊʽʰ ˉˇˎ ʰ˒ˇˊˇˏ˄ ˋˍʹ˄ ʶˉʽˁˇʽ˄˖˄ʾʰ ˍˇˎ ʶˉʽˋˍʹ˃ˇ˄ʽˁˇˏ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ 

ʅʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ ʵʽʵʰˁˍʽˁʺ ˍˇˎ ʶˉʽˋˍʹ˃ˇ˄ʽˁˇˏ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ʶˉʽ˂ʷʴˇˎ˄ 
ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˁʰˍʰ˄ˇʹˍˈΣ ʶˏˁˇ˂ˇκʰˉ˂ˈΣ ˉˇˎ ˉʰˊʷ˔ʶʽ ζʶ˅ʹʴʺˋʶʽˌηΦ ɮˊˁʶˍˇʾκʶˌ 
˃ʰʻʹˍʷˌκˍˊʽʶˌ ʶˉʽˋʹ˃ʰʾ˄ˇˎ˄ ˍʹ˄ ˏˉʰˊ˅ʹ ˉʰˊʰʵʶʽʴ˃ʱˍ˖˄Σ ʰ˄ʰ˂ˎˍʽˁ˗˄ 
˂ʶˉˍˇ˃ʶˊʶʽ˗˄ ˁʰʽ ˉ˂ʹˊˇ˒ˇˊʽ˗˄ όʃʾ˄ʰˁʰˌ рύ. 

ɱΦ ɲʽʵʰˁˍʽˁʺ ˍˇˎ ʶˉʽˋˍʹ˃ˇ˄ʽˁˇˏ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ όʱ˅ˇ˄ʰˌ оύ 

 ɸʶ˃ʰˍʽˁʱ ˁˊʽˍʺˊʽʰ ʶˉʽ˂ˇʴʺˌ ɿ % 

1. ɿʰ ̄h ˊʷ˔ʶʽ ʁ ˅ʹʴʺˋʶʽˌ 48 68,5 

2. ɿʰ ʶʾ˄ʰʽ ˁʰˍʰ˄ˇʹˍˈ 41 58,5 

3. ɿʰ ʶʾ˄ʰʽ ʶˏˁˇ˂ˇκʰˉ˂ˈ ˔˖ˊʾˌ ʵˏˋˁˇ˂ˇˎˌ ˈˊˇˎˌ 25 35,7 

4. ɿʰ ʶʾ˄ʰʽ ʰ˄ʰ˂ˎˍʽˁˈ ˁʰʽ ˉʰˊʷ˔ʶʽ ˉˇ˂˂ʷˌ 
˂ʶˉˍˇ˃ʷˊʶʽʶˌ  

21 30 

5. ɿʰ ʵʾ˄ʶʽ ˉʰˊʰʵʶʾʴ˃ʰˍʰ  21 30 

ʃʾ˄ʰˁʰˌ р ɯ˅ˇ˄ʰˌ оΥ ˁˊʽˍʺˊʽʰ ˉˇˎ ʰ˒ˇˊˇˏ˄ ˋˍʹ ʵʽʵʰˁˍʽˁʺ ˍˇˎ ʶˉʽˋˍʹ˃ˇ˄ʽˁˇˏ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ 
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ɮ˒ˇˏ ˁʰˍʹʴˇˊʽˇˉˇʽʺʻʹˁʰ˄ ˍʰ ˁˊʽˍʺˊʽʰ ˃ʶ ʲʱˋʹ ˍˇˎˌ ˉˊˇʰ˄ʰ˒ʶˊˈ˃ʶ˄ˇˎˌ 
ʱ˅ˇ˄ʶˌ όʶˉʽˋˍʹ˃ˇ˄ʽˁˈ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇΣ ʶˉʽˁˇʽ˄˖˄ʾʰ ˁʰʽ ʵʽʵʰˁˍʽˁʺ ˍˇˎ ʶˉʽˋˍʹ˃ˇ˄ʽˁˇˏ 
ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎύΣ ʻʶ˖ˊʺˋʰ˃ʶ ˈˍʽ ʶʾ˔ʶ ˋʹ˃ʰˋʾʰ ˄ʰ ʶ˅ʶˍʰˋˍʶʾ ˋʶ ˉˇʽʰ ˋˎ˔˄ˈˍʹˍʰ 
ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˇ ˁʱʻʶ ʱ˅ˇ˄ʰˌ ˋˍʰ ˁʶʾ˃ʶ˄ʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ˁʰʽ ˋʶ 
ˉˇʽˇˎˌ ˋˎ˄ʵˎʰˋ˃ˇˏˌ ˃ʶ ʱ˂˂ˇˎˌ ʱ˅ˇ˄ʶˌΦ ɲʹ˂ʰʵʺ ʶʽʵʽˁˈˍʶˊʰ ˉˈˋˇʽκʶˌ ˃ʰʻʹˍʷˌκˍˊʽʶˌ 
˔ˊʹˋʽ˃ˇˉˇʾʹˋʰ˄ ˂ʷ˅ʶʽˌ-ˁ˂ʶʽʵʽʱ ˁʰʽ ʰ˄ʰ˒ˇˊʷˌ ˋˍˇ˄ ʷ˄ʰ ˄ ʱ˅ˇ˄ʰΣ ˉˈˋˇʽκʶˌ 
˔ˊʹˋʽ˃ˇˉˇʾʹˋʰ˄ ʵˏˇ ʱ˅ˇ˄ʶˌ ˁˊʽˍʹˊʾ˖˄ ˋʶ ˋˎ˄ʵˎʰˋ˃ˈ ˋˍʽˌ ʰʽˍʽˇ˂ˇʴʺˋʶʽˌ ˍˇˎˌ ˁʰʽ 
ˉˈˋˇʽκʶˌ ˉʶˊʽʷ˂ʰʲʰ˄ ˁʰʽ ˍˇˎˌ ˍˊʶʽˌ ʱ˅ˇ˄ʶˌΦ ʆʰ ʵʶʵˇ˃ʷ˄ʰ ʰˎˍʱ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ 
ˋˍˇ˄ ʃʾ˄ʰˁʰ 6 ˁ ʰʽ ʰˉˇˍˎˉ˗˄ˇ˄ˍʰʽ ˋˍˇ ʵʽʱʴˊʰ˃˃ʰ ʴˊʰ˒ʽˁʱΦ  
 

ɮ˄ʰ˒ˇˊʱ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ ˋʶΥ ɿ % 

1. ɳˉʽˋˍʹ˃ˇ˄ʽˁˈ ̄ ʶˊʽʶ˔ˈ˃ʶ˄ˇ 3 4,3 

2. ɳˉʽˁˇʽ˄˖˄ʾʰ ˍˇˎ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ 8 11,4 

3. ɲʽʵʰˁˍʽˁʺ ˍˇˎ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ 6 8,6 

4. ɳˉʽˋˍʹ˃ˇ˄ʽˁˈ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˁʰʽ ɳˉʽˁˇʽ˄˖˄ʾʰ 
ˍˇˎ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ 

3 4,3 

5. ɳˉʽˋˍʹ˃ˇ˄ʽˁˈ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˁʰʽ ɲʽʵʰˁˍʽˁʺ ˍˇˎ 
ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ  

13 20 

6. ɲʽʵʰˁˍʽˁʺ ˁʰʽ ɳˉʽˁˇʽ˄˖˄ʾʰ ˍˇˎ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ 21 30 

7. ɳˉʽˋˍʹ˃ˇ˄ʽˁˈ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇΣ ɳˉʽˁˇʽ˄˖˄ʾʰ ˁʰʽ 
ɲʽʵʰˁˍʽˁʺ ˍˇˎ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ 

16 22,8 

ʃʾ˄ʰˁʰˌ с ɶ ˋˎ˔˄ˈˍʹˍʰ ʶ˃˒ʱ˄ʽˋʹˌ ˍˇˎ ˁʱʻʶ ʱ˅ˇ˄ʰ ˁˊʽˍʹˊʾ˖˄ ʶˉʽ˂ˇʴʺˌ ˁʰʽ ˋˎ˄ʵˎʰˋ˃ˇʾ h ˎˍ˗˄ 

ʁʽ ˃ʽˋˇʾκʶˌ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ˍˇˎ ʵʶʾʴ˃ʰˍˇˌ όорύ ˉʶˊʽʷ˂ʰʲʰ˄ ˋˍʽˌ ʰˉʰ˄ˍʺˋʶʽˌ 
ˍˇˎˌ ʻʷ˃ʰˍʰ ʶˉʽˋˍʹ˃ˇ˄ʽˁˇˏ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ όрл҈ ʰˉˈ ˍˇ ʱʻˊˇʽˋ˃ʰ ˍ˖˄ ʴˊʰ˃˃˗˄ 
мҌпҌрҌт ˍˇˎ ʃʾ˄ʰˁʰ сύΦ ɶ ˃ʶʴʱ˂ʹ ˉ˂ʶʽˇ˕ʹ˒ʾʰ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ όул҈ ʰˉˈ  ˍˇ 
ʱʻˊˇʽˋ˃ʰ ˍ˖˄ ʴˊʰ˃˃˗˄ оҌрҌсҌт ˍˇˎ ʃʾ˄ʰˁʰ сύ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄ ʻʷ˃ʰˍʰ ʵʽʵʰˁˍʽˁʺˌ 
ˍˇˎ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ˋˍʽˌ ʰˉʰ˄ˍʺˋʶʽˌ ˍˇˎˌΦ ɳˉʾˋʹˌΣ ʽˋ˔ˎˊʺ ʶʾ˄ʰʽ ʹ ˉʰˊˇˎˋʾʰ ʻʶ˃ʱˍ˖˄ 
ʶˉʽˁˇʽ˄˖˄ʾʰˌ ˋˍʰ ˁˊʽˍʺˊʽʰ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ όсуΣр ҈ ʰˉˈ ˍˇ ɦ̒ ˊˇʽˋ˃ʰ ˍ˖˄ 
ʴˊʰ˃˃˗˄ нҌпҌсҌт ˍˇˎ ʃʾ˄ʰˁʰ сύΦ ɾʱ˂ʽˋˍʰ ʹ ʵʹ˃ˇ˒ʽ˂ʷˋˍʶˊʹ ˉˊˇˋʷʴʴʽˋʹ ˁˊʽˍʹˊʾ˖˄ 
ˋˍʽˌ ʰˉʰ˄ˍʺˋʶʽˌ ˍˇˎˌ ʶʾ˄ʰʽ ˃ʰˁˊʱ˄ ˃ʶ ол҈ ˇ ˋˎ˄ʵˎʰˋ˃ˈˌ ʵʽʵʰˁˍʽˁʺˌ ˁʰʽ 
ʶˉʽˁˇʽ˄˖˄ʾʰˌ  ˍˇˎ ʶˉʽˋˍʹ˃ˇ˄ʽˁˇˏ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ όʲ˂Φ ʅ˔ʺ˃ʰ мύΦ 
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ʅ˔ʺ˃ʰ м ʃˇˋˇˋˍʱ ˁʰˍʰ˄ˇ˃ʺˌ ˋʶ  ˁʱʻʶ ʱ˅ˇ˄ʰ ˁˊʽˍʹˊʾ˖˄ ʶˉʽ˂ˇʴʺˌ ˁʰʽ ˋˎ˄ʵˎʰˋ˃˗˄ ʰˎˍ˗˄ 

ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ 

ɼʶ˄ˍˊʽˁˈ ˋˎ˃ˉʷˊʰˋ˃ʰ ˍʽˌ ˉʰˊˇˏˋʰˌ ˃ʶ˂ʷˍʹˌ ʶʾ˄ʰʽ ˈˍʽ ˍˈˋˇ ʻʷ˃ʰˍʰ ʵʽʵʰˁˍʽˁʺˌ ˍˇˎ 
ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ˁʰʽ ʶˉʽˁˇʽ˄˖˄ʾʰˌ ˈˋˇ ˁʰʽ ˍˇ ʾʵʽˇ ˍˇ ʶˉʽˋˍʹ˃ˇ˄ʽˁˈ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍ˖˄ 
ʲʾ˄ˍʶˇ ˉˇˎ ʶˉʷ˂ʶ˅ʰ˄ ˇʽ ˃ʰʻʹˍʷˌκˍˊʽʶˌ, ʰˉˇˍʶ˂ˇˏ˄ ʴʽʰ ˍˇˎˌ ʾʵʽˇˎˌ ˋʹ˃ʰ˄ˍʽˁʱ 
ˁˊʽˍʺˊʽʰ ʶˉʽ˂ˇʴʺˌΦ ɲʾ˄ˇˎ˄ ˈ˃˖ˌ ˉʶˊʽˋˋˈˍʶˊʹ ʷ˃˒ʰˋʹ ˋˍʹ ʵʽʵʰˁˍʽˁʺ ˍˇˎ 
ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ˁʰʽ ˍʹ˄ ʶˉʽˁˇʽ˄˖˄ʾʰΦ ɹʵʽʰʾˍʶˊʰ ˈˍʰ˄ ˔ʰˊʰˁˍʹˊʾʸˇˎ˄ ˍˇ ʵʽʵʰˁˍʽˁˈ 
ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˖ˌ ζˁʰˍʰ˄ˇʹˍˈηΣ ζʰˉ˂ˈη ʺ ζʶˏˁˇ˂ˇη ˋˎ˄ʺʻ˖ˌ ˍʰˎˍˈ˔ˊˇ˄ʰ 
ʶˁ˂ʰ˃ʲʱ˄ˇˎ˄ ˁʰʽ ˍˇ˄ ˍˊˈˉˇ ˉʰˊˇˎˋʾʰˋʺˌ ˍˇˎ ˖ˌ ʵʽʰˋˁʶʵʰˋˍʽˁˈκʶˎ˔ʱˊʽˋˍˇΣ ˃ʶ 
ʰˉ˂ʺ ʴ˂˗ˋˋʰ ˁʰʽ ˖ˊʰʾʶˌ ʶʽˁˈ˄ʶˌΦ ɰʶʲʰʾ˖ˌ, ʰˁˈ˃ʰ ˁʰʽ ˍʰ ʻʶ˃ʰˍʽˁʱ ˁˊʽˍʺˊʽʰ 
ʶˉʽ˂ˇʴʺˌ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ ʵʽʵʰˁˍʽˁʺ ˍˇˎ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ʶʾ˄ʰʽ 
ˉˇ˂ˏ ʶˉʽ˒ʰ˄ʶʽʰˁʱΦ ʅˎ˃ˉʶˊʰʾ˄ˇˎ˃ʶ ˈˍʽ ʹ ˕ˎ˔ʰʴ˖ʴʾʰ ˁʰʽ ʹ ʰˉ˂ˈˍʹˍʰ ʶʾ˄ʰʽ 
ʶˉʽʻˎ˃ʹˍʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ʴʽʰ ˍˇˎˌ ˃ʰʻʹˍʷˌκˍˊʽʶˌ ˈˍʰ˄ ˉ˂ˇʹʴˇˏ˄ˍʰʽ ˋˍˇ YouTube, 
ʰˁˈ˃ʰ ˁʰʽ ˈˍʰ˄ ʰ˄ʰʸʹˍˇˏ˄ ʲʾ˄ˍʶˇ ʴʽʰ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ʻʷ˃ʰˍʰΦ 

ɸʰ ʶʾ˔ʶ ʶ˄ʵʽʰ˒ʷˊˇ˄ ʹ ˃ʶ˂ʷˍʹ ˄ʰ ʶˉʶˁˍʰʻʶʾ ˁʰʽ ˋʶ ʵʶʾʴ˃ʰˍʰ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄ 
ʵʽʰ˒̌ ˊʶˍʽˁˇˏ ʰˁʰʵʹ˃ʰʿˁˇˏ ʶˉʽˉʷʵˇˎ όʵʹ˃ˇˍʽˁˇˏκ˂ˎˁʶʾˇˎύΣ ˁʰʻ˗ˌ ˁʰʽ ˄ʰ 
˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄ ʶˉʽˉ˂ʷˇ˄ ʶˊʶˎ˄ʹˍʽˁʱ ʶˊʴʰ˂ʶʾʰ, ˈˉ˖ˌ ˉˊˇˋ˖ˉʽˁʷˌ ˋˎ˄ʶ˄ˍʶˏ˅ʶʽˌ 
ʴʽʰ ˄ʰ ʰˉˇˋʰ˒ʹ˄ʽˋˍˇˏ˄ ˉʶˊʰʽˍʷˊ˖ ˍʰ ˁˊʽˍʺˊʽʰ ˍ˖˄ ˃ʰʻʹˍ˗˄κˍˊʽ˗˄Φ  
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Planets In Your HandΥ ɾʾʰ ʵʽʰʵˊʰˋˍʽˁʺ ʷˁʻʶˋʹ ˍˇˎ 
ɶ˂ʽʰˁˇˏ ʅˎˋˍʺ˃ʰˍˇˌ ʴʽʰ ˍˇˎˌ ˉˇ˂ʾˍʶˌ 

ɾʰˊʾʰ ʃʰ˄ʰʴˇˉˇˏ˂ˇˎ1Σ ɼˇˋ˃ʱˌ ɱʰʸʷʰˌ2Σ ɼ˖˄ˋˍʰ˄ˍʾ˄ʰ ʅˍʶ˒ʰ˄ʾʵˇˎ1 

1ʃʰʽʵʰʴ˖ʴʽˁˈ ʆ˃ʺ˃ʰ ɲʹ˃ˇˍʽˁʺˌ ɳˁˉʰʾʵʶˎˋʹˌΣ ɳʻ˄ʽˁˈ ˁʰʽ ɼʰˉˇʵʽˋˍˊʽʰˁˈ 
ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɮʻʹ˄˗˄Σ 2ʆ˃ʺ˃ʰ ʊˎˋʽˁʺˌΣ ɳʻ˄ʽˁˈ ˁʰʽ ɼʰˉˇʵʽˋˍˊʽʰˁˈ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ 
ɮʻʹ˄˗˄ 

ʃʶˊʾ˂ʹ˕ʹ 

ɶ ʵʽʰʵˊʰˋˍʽˁʺ ˒ˇˊʹˍʺ ʷˁʻʶˋʹ άPlanets In Your Handέ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ˇˁˍ˗ ˃ʰˁʷˍʶˌ ˉˇˎ 
ʰ˄ʰˉʰˊʽˋˍˇˏ˄ ˍʽˌ ʶˉʽ˒ʱ˄ʶʽʶˌ ˍ˖˄ ˉ˂ʰ˄ʹˍ˗˄ ˍˇˎ ɶ˂ʽʰˁˇˏ ʅˎˋˍʺ˃ʰˍˇˌ ˁʰʽ ˍʽˌ ˋˎ˄ʻʺˁʶˌ ˉˇˎ 
ʶˉʽˁˊʰˍˇˏ˄ ˋʶ ʰˎˍˇˏˌΦ ɮˉʶˎʻˏ˄ʶˍʰʽ ˋʶ ˉˇ˂ʾˍʶˌ ˁʱʻʶ ʹ˂ʽˁʾʰˌ ˁʰʽ ʴ˄˖ˋˍʽˁˇˏ ˎˉˇʲʱʻˊˇˎΣ 
ʶ˄˗ ˋ˔ʶʵʽʱˋˍʹˁʶ ʶ˅ʰˊ˔ʺˌ ˃ʶ ʴ˄˗˃ˇ˄ʰ ˍʹ˄ ˉˊˇˋʲʰˋʽ˃ˈˍʹˍʰ ʰˉˈ ʱˍˇ˃ʰ ˃ʶ ˉʶˊʽˇˊʽˋ˃ʷ˄ʹ 
ˈˊʰˋʹΦ ʅˍˈ˔ˇˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ˃ʶ˂ʷˍʹˌ ʶʾ˄ʰʽ ˄ʰ ʵʽʶˊʶˎ˄ʺˋʶʽ ˁʰˍʱ ˉˈˋˇ ʹ ʷˁʻʶˋʹ ʰˎˍʺ 
ʽˁʰ˄ˇˉˇʽʶʾ ˍˇˎˌ ʶˉʽˋˁʷˉˍʶˌ ˍʹˌΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʵʶʾ˔˄ˇˎ˄ ˈˍʽ ˉˊˇˋʶʴʴʾʸʶʽ ˃ʶ ʶˉʽˍˎ˔ʾʰ 
ʱˍˇ˃ʰ ˉˇˎ ʷ˔ˇˎ˄ ˉʶˊʽˇˊʽˋ˃ʷ˄ʹ ˈˊʰˋʹ ˁʰʽ ˇ ʲʰʻ˃ˈˌ ʽˁʰ˄ˇˉˇʾʹˋʹˌ ˍ˖˄ ʶˉʽˋˁʶˉˍ˗˄ ʶʾ˄ʰʽ 
ˉˇ˂ˏ ˃ʶʴʱ˂ˇˌ ˃ʶ ˍˇ˄ ˋ˔ʶʵʽʰˋ˃ˈ ˉʰˊˈ˃ˇʽ˖˄ ʵˊʱˋʶ˖˄ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍ˖˄ ʱˍˎˉ˖˄ ˃ˇˊ˒˗˄ 
ʶˁˉʰʾʵʶˎˋʹˌ ˄ʰ ˒ʰʾ˄ʶˍʰʽ ˎˉˇˋ˔ˈ˃ʶ˄ˇˌΦ  

ɽʷ˅ʶʽˌ ˁ˂ʶʽʵʽʱΥ ɶ˂ʽʰˁˈ ʅˏˋˍʹ˃ʰΣ ˉʶˊʽˇˊʽˋ˃ʷ˄ʹ ˈˊʰˋʹΣ ʵʽʰʵˊʰˋˍʽˁʺ ʷˁʻʶˋʹ 

Planets In Your Hand: An interactive exhibition of the 
Solar System for the public 

Maria Panagopoulou1, Kosmas Gazeas2, Constantina Stefanidou1 
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Abstract 

¢ƘŜ ƛƴǘŜǊŀŎǘƛǾŜΣ ǇƻǊǘŀōƭŜ ŜȄƘƛōƛǘƛƻƴ άtƭŀƴŜǘǎ Lƴ ¸ƻǳǊ IŀƴŘέ Ŏƻƴǎƛǎǘǎ ƻŦ ŜƛƎƘǘ ƳƻŘŜƭǎ ǘƘŀǘ 
represent the surfaces of the planets of the Solar System and the conditions that prevail in 
them. It is addressed to citizens of all ages and cognitive backgrounds and was designed 
from the beginning having in mind the accessibility by the visually impaired people. The aim 
of this study is to investigate whether this exhibition satisfies its visitors. The results show 
that it successfully approaches people with limited vision and the degree of satisfaction is 
very high by all visitors. The planning of similar actions in the frame of informal education 
seems promising. 

Keywords: Solar System, limited vision, interactive exhibition 
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ɳʽˋʰʴ˖ʴʺ   

ɼˏˊʽˇʽ ˋˍˈ˔ˇʽ ˍ˖˄ ʱˍˎˉ˖˄ ˃ˇˊ˒˗˄ ʶˁˉʰʾʵʶˎˋʹˌ ˋˍʽˌ ˒ˎˋʽˁʷˌ ʶˉʽˋˍʺ˃ʶˌ ʶʾ˄ʰʽ ʹ 
ˉˊˇˋʷ˂ˁˎˋʹ ʶ˄ʵʽʰ˒ʷˊˇ˄ˍˇˌ ˍˇˎ ˁˇʽ˄ˇˏ ʴʽʰ ʸʹˍʺ˃ʰˍʰ ʶˉʽˋˍʺ˃ʹˌ ˁʰʽ ˍʶ˔˄ˇ˂ˇʴʾʰˌ ʴʽʰ 
˂ˈʴˇˎˌ ˕ˎ˔ʰʴ˖ʴʽˁˇˏˌ όedutainmentύΣ ʹ ʶ˄ʾˋ˔ˎˋʹ ˍʹˌ ˎˉʱˊ˔ˇˎˋʰˌ ʴ˄˗ˋʹˌ ˋ˔ʶˍʽˁʱ 
˃ʶ ʸʹˍʺ˃ʰˍʰ ʶˉʽˋˍʺ˃ʹˌΣ ˗ˋˍʶ ˇʽ ˉˇ˂ʾˍʶˌ ˄ʰ ˃ˉˇˊˇˏ˄ ˄ʰ ˂ʰ˃ʲʱ˄ˇˎ˄ ˃ʷˊˇˌ ˋˍˇ 
ʵʹ˃ˈˋʽˇ ʵʽʱ˂ˇʴˇ ˁʰʽ ˋˍʹ ˂ʺ˕ʹ ʰˉˇ˒ʱˋʶ˖˄Σ ˁʰʻ˗ˌ ˁʰʽ ʹ ˁʰ˂˂ʽʷˊʴʶʽʰ ˍˇˎ 
ʶ˄ʵʽʰ˒ʷˊˇ˄ˍˇˌ ʴʽʰ ˍʽˌ ˒ˎˋʽˁʷˌ ʶˉʽˋˍʺ˃ʶˌ ˄ʷ˖˄ ʰ˄ʻˊ˗ˉ˖˄ ˉˇˎ ʻʰ ʰˉˇˍʶ˂ʷˋˇˎ˄ ˍʽˌ 
˄ʷʶˌ ʴʶ˄ʽʷˌ ʶˉʽˋˍʹ˃ˈ˄˖˄ όLand-Zandstra et al., 2020). ɳʾ˄ʰʽ ˉˇ˂ˏ ʵˏˋˁˇ˂ˇ 
˃ʶʻˇʵˇ˂ˇʴʽˁʱ ˄ʰ ʵʽʰˉʽˋˍ˖ʻʶʾ ˇ ʲʰʻ˃ˈˌ ˍʹˌ ˃ʶˍʷˉʶʽˍʰ ʶ˄ʰˋ˔ˈ˂ʹˋʹˌ ˍ˖˄ 
ʶˉʽˋˁʶˉˍ˗˄ ˃ʶ ˍʹ˄ ʶˉʽˋˍʺ˃ʹ ˁʰʽ ʰ˄ ʰˎˍˈˌ ʰˎ˅ʺʻʹˁʶΦ ʍˋˍˈˋˇΣ ˃ˉˇˊʶʾ ˇ ʰ˄ˍʾˁˍˎˉˇˌ 
ˍʹˌ ʶ˅˖ˋ˔ˇ˂ʽˁʺˌ ʶˁˉʰʾʵʶˎˋʹˌ ˋʶ ˈΣˍʽ ʰ˒ˇˊʱ ˍˇ˄ ʴ˄˖ˋˍʽˁˈ ˍˇ˃ʷʰ ˄ʰ ʶʾ˄ʰʽ ʷ˄ʰ 
ʰ˃˒ʽ˂ʶʴˈ˃ʶ˄ˇ ʻʷ˃ʰΣ ˈ˃˖ˌ ʰˁˈ˃ʰ ˁʰʽ ˃ʾʰ ʲʶ˂ˍʾ˖ˋʹ ˋˍʹ ˋˎ˃ˉʶˊʽ˒ˇˊʱ ˍ˖˄ 
ˋˎ˃˃ʶˍʶ˔ˈ˄ˍ˖˄ ˉˊˇˌ ˍʹ˄ ʶˉʽˋˍʺ˃ʹ ʺ ˃ʾʰ ʶ˄ʾˋ˔ˎˋʹ ˍʹˌ ˉʶˊʽʷˊʴʶʽʱˌ ˍˇˎˌ ˄ʰ ˃ʱʻˇˎ˄ 
ˉʶˊʽˋˋˈˍʶˊʰ ʴʽʰ ˍˇ˄ ˁˈˋ˃ˇ ʴˏˊ˖ ˍˇˎˌ ˃ˉˇˊʶʾ ˄ʰ ʻʶ˖ˊʹʻʶʾ ʶˉʽˍˎ˔ʾʰ όEshach, 2007). 

ɶ ɮˋˍˊˇ˄ˇ˃ʾʰ ʰˉˇˍʶ˂ʶʾ ʷ˄ʰ ˉˊˇ˄ˇ˃ʽʰˁˈ ˉʶʵʾˇΣ ˁʰʻ˗ˌ ˁʶ˄ˍˊʾʸʶʽ ˍˇ 
ʶ˄ʵʽʰ˒ʷˊˇ˄ ˃ʽˁˊ˗˄ ˁʰʽ ˃ʶʴʱ˂˖˄ ʰˉˈ ˍʰ ʰˊ˔ʰʾʰ ˔ˊˈ˄ʽʰΣ ˃ʽʰˌ ˁʰʽ ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ ˍʰ 
ζ˃ʶʴʱ˂ʰ ʶˊ˖ˍʺ˃ʰˍʰη ˍˇˎ ˁˈˋ˃ˇˎΣ ˍʰ ˇˉˇʾʰ ʰˉʰˋ˔ˇ˂ˇˏˋʰ˄ ʰ˄ʷˁʰʻʶ˄ ˍˇ˄ ʱ˄ʻˊ˖ˉˇ 
(Shipman et alΦΣ нллнύΦ ɶ ˋˏ˄ʵʶˋʹ ˍʹˌ ɮˋˍˊˇ˄ˇ˃ʾʰˌ ˃ʶ ˍʽˌ ʱˍˎˉʶˌ ˃ˇˊ˒ʷˌ ˃ʱʻʹˋʹˌ 
ʶʾ˄ʰʽ ʾˋ˖ˌ ʰˉˈ ˍʽˌ ζˉʰˊʰʵˇˋʽʰˁˈˍʶˊʶˌη ˃ʶ ˍʹ˄ ʷ˄˄ˇʽʰ ˈˍʽ ˍʰ ˉ˂ʰ˄ʹˍʱˊʽʰ ʺˍʰ˄ ʰˉˈ 
ˍˇˎˌ ˉˊ˗ˍˇˎˌ ʻʶˋ˃ˇˏˌ ˉˇˎ ʶˉʽʵʾ˖˅ʰ˄ ˍʹ˄ ʶˉʽˁˇʽ˄˖˄ʾʰ ˍʹˌ ʶˉʽˋˍʺ˃ʹˌ ˋˍˇˎˌ 
ˉˇ˂ʾˍʶˌΦ ɷʵʹ ʰˉˈ ˍʰ ˍʷ˂ʹ ˍʹˌ ʵʶˁʰʶˍʾʰˌ ˍˇˎ мфнл ʶʾ˔ʶ ˁˎˊʽʰˊ˔ʺˋʶʽ ʹ ʱˉˇ˕ʹ ˉ˖ˌ ˍʰ 
ˉ˂ʰ˄ʹˍʱˊʽʰ ʰˉˇˍʶ˂ˇˏ˄ ʷ˄ʰ ʶˁˉʰʽʵʶˎˍʽˁˈ ʶˊʴʰ˂ʶʾˇ όSmith, 1974).  

ʅʶ ˈΣˍʽ ʰ˒ˇˊʱ ˍʹ ʵʽʵʰˋˁʰ˂ʾʰ ˍʹˌ ɮˋˍˊˇ˄ˇ˃ʾʰˌΣ ʰˎˍʺ ʵʶ˄ ˎ˒ʾˋˍʰˍʰʽ ˖ˌ 
ʰˎˍˈ˄ˇ˃ˇ ʴ˄˖ˋˍʽˁˈ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ-˃ʱʻʹ˃ʰ ˋˍˇ ʶ˂˂ʹ˄ʽˁˈ ɮ˄ʰ˂ˎˍʽˁˈ ʃˊˈʴˊʰ˃˃ʰΦ 
ɮˉˇˍʶ˂ˇˏˋʶ ˃ʱʻʹ˃ʰ ʶˉʽ˂ˇʴʺˌ ˋˍʹ ɰ˘ ˍʱ˅ʹ ˍˇˎ ɳ˄ʽʰʾˇˎ ɽˎˁʶʾˇˎ ˃ʷ˔ˊʽ ˍˇ нлмп ˉˇˎ 
ˁʰˍʰˊʴʺʻʹˁʶΦ ɼʱˉˇʽʰ ʰˋˍˊˇ˄ˇ˃ʽˁʱ ˒ʰʽ˄ˈ˃ʶ˄ʰΣ ˈˉ˖ˌ ˇʽ ʶˉˇ˔ʷˌ ˁʰʽ ˇʽ ˒ʱˋʶʽˌ ˍʹˌ 
ˋʶ˂ʺ˄ʹˌΣ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˋˍʹ˄ ˏ˂ʹ ˍʹˌ ɱʶ˖ʴˊʰ˒ʾʰˌ ˋˍʹ˄ ˉˊ˖ˍˇʲʱʻ˃ʽʰ 
ʶˁˉʰʾʵʶˎˋʹΦ ʍˋˍˈˋˇΣ ˍˇ ˃ʶʴʱ˂ˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˁʰʽ ʹ ˉʶˊʽʷˊʴʶʽʰ ˍ˖˄ ˃ʰʻʹˍ˗˄ ʴʽʰ ˍˇ˄ 
ˁˈˋ˃ˇ ʴˏˊ˖ ˍˇˎˌ ˃ʷ˄ˇˎ˄ ʰ˄ʽˁʰ˄ˇˉˇʾʹˍʰ ˋʶ ˃ʶʴʱ˂ˇ ʲʰʻ˃ˈΦ ɮˎˍˈ ˍˇ ˁʶ˄ˈ ˁʰ˂ˇˏ˄ˍʰʽ 
˄ʰ ˁʰ˂ˏ˕ˇˎ˄ ˇʽ ʱˍˎˉʶˌ ˃ˇˊ˒ʷˌ ʶˁˉʰʾʵʶˎˋʹˌΦ 

ʆʰ ˉˊˇˋ˒ʶˊˈ˃ʶ˄ʰ ʶˁˉʰʽʵʶˎˍʽˁʱ ˉˊˇʴˊʱ˃˃ʰˍʰ ˉˇˎ ˋˍˇ˔ʶˏˇˎ˄ ˋˍʹ˄ 
ʶ˅ˇʽˁʶʾ˖ˋʹ ˍˇˎ ˁˇʽ˄ˇˏ ˃ʶ ʸʹˍʺ˃ʰˍʰ ʰˋˍˊˇ˄ˇ˃ʾʰˌΣ ʲʰˋʾʸˇ˄ˍʰʽΣ ˈˉ˖ˌ ʱ˂˂˖ˋˍʶ ʶʾ˄ʰʽ 
ʰ˄ʰ˃ʶ˄ˈ˃ʶ˄ˇΣ ˋˍʹ˄ ʰʾˋʻʹˋʹ ˍʹˌ ˈˊʰˋʹˌΦ ɲʶ˄ ˎˉʱˊ˔ˇˎ˄ ˉˇ˂˂ʷˌ ˁʰˍʰʴʶʴˊʰ˃˃ʷ˄ʶˌ 
ˉˊˇˋˉʱʻʶʽʶˌ ʶˁˉʰʽʵʶˎˍʽˁ˗˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ʰˋˍˊˇ˄ˇ˃ʾʰˌ ʴʽʰ ʱˍˇ˃ʰ ˉʶˊʽˇˊʽˋ˃ʷ˄ʹˌ 
ˈˊʰˋʹˌ ʺ ˁʰʽ ˃ʹ ʲ˂ʷˉˇ˄ˍʶˌ (Weferling, 2006). 

ɶ ˉˊˇˋʰˊ˃ˇʴʺ ˋˍʽˌ ʰ˄ʱʴˁʶˌ ˍ˖˄ ʰˍˈ˃˖˄ ˉʶˊʽˇˊʽˋ˃ʷ˄ʹˌ ˈˊʰˋʹˌ ʵʶ˄ ˁʰʻʽˋˍʱ 
ˍʽˌ ʶˁˉʰʽʵʶˎˍʽˁʷˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ʰˁʰˍʱ˂˂ʹ˂ʶˌ ʴʽʰ ˉˇ˂ʾˍʶˌ ˃ʶ ˒ˎˋʽˇ˂ˇʴʽˁʺ ˈˊʰˋʹΦ 
ɮ˄ˍʽʻʷˍ˖ˌΣ ˃ˉˇˊʶʾ ˄ʰ ʶʾ˄ʰʽ ˁʰʽ ʴʽʰ ʰˎˍˇˏˌ ʽʵʽʰʾˍʶˊʰ ˖˒ʷ˂ʽ˃ʶˌ όKraus, 2016̃ 
Weferling, 2006̃ Winchatz & Ostro, 2003ύΦ ʅʶ ʰˎˍˈ ˍˇ ˉ˂ʰʾˋʽˇ ˋˍʹ˄ ˉʰˊˇˏˋʰ 
ʶˊʴʰˋʾʰ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˃ʽʰ ʵʽʰʵˊʰˋˍʽˁʺ ʷˁʻʶˋʹΣ ˃ʶ ˍʹ˄ ˇˉˇʾʰ ʰˁˈ˃ʰ ˁʰʽ ˉˇ˂ʾˍʶˌ ˃ʶ 
ˉʶˊʽˇˊʽˋ˃ʷ˄ʹ ˈˊʰˋʹ ʷ˔ˇˎ˄ ˍʹ˄ ʶˎˁʰʽˊʾʰ ˄ʰ ʶ˅ˇʽˁʶʽ˖ʻˇˏ˄ ˃ʶ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍ˖˄ 
ʶˉʽ˒ʰ˄ʶʽ˗˄ ˍ˖˄ ˉ˂ʰ˄ʹˍ˗˄ ˍˇˎ ɶ˂ʽʰˁˇˏ ʅˎˋˍʺ˃ʰˍˇˌΦ  
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ɾʶʻˇʵˇ˂ˇʴʾʰ  

ɶ ʵʽʰʵˊʰˋˍʽˁʺ ʷˁʻʶˋʹ άPlanets In Your Handέ 

ɶ ʵʽʰʵˊʰˋˍʽˁʺ ʷˁʻʶˋʹ άPlanets In Your Handέ όPIYHύ ʵʹ˃ʽˇˎˊʴʺʻʹˁʶ ʰˉˈ ˍʹ˄ 
ˇ˃˗˄ˎ˃ʹ ˇ˃ʱʵʰ ʶˉʽˁˇʽ˄˖˄ʾʰˌ ˍʹˌ ʶˉʽˋˍʺ˃ʹˌΣ ʹ ˇˉˇʾʰ ʽʵˊˏʻʹˁʶ ˍˇ нлмт ˋˍˇ ʆ˃ʺ˃ʰ 
ʊˎˋʽˁʺˌ ˍˇˎ ɳʻ˄ʽˁˇˏ ˁʰʽ ɼʰˉˇʵʽˋˍˊʽʰˁˇˏ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ ɮʻʹ˄˗˄ όɳɼʃɮύΦ ɶ ʽʵʷʰ 
ˍʹˌ ʵʽʰʵˊʰˋˍʽˁʺˌ ʷˁʻʶˋʹˌΣ ˉˇˎ ˃ʶ˂ʶˍʺʻʹˁʶ ˋˍʹ ˉʰˊˇˏˋʰ ʷˊʶˎ˄ʰΣ ʲˊʰʲʶˏˍʹˁʶ ˁʰʽ 
˔ˊʹ˃ʰˍˇʵˇˍʺʻʹˁʶ ʰˉˈ ˍˇ ɳˎˊ˖ˉʰʿˁˈ ʵʾˁˍˎˇ ʃ˂ʰ˄ʹˍˇ˂ˇʴʾʰˌ Europlanet ˋˍˇ ˉ˂ʰʾˋʽˇ 
ˍˇˎ ʵʽʰʴ˖˄ʽˋ˃ˇˏ Europlanet Funding Scheme (Kefala et al., 2018̃ Palafouta et al., 
2019).  

ɶ ʷˁʻʶˋʹ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ˃ʰˁʷˍʶˌ ʵʽʰˋˍʱˋʶ˖˄ уоҎсо ŎƳΣ ˉˇˎ 
ʰ˄ʰˉʰˊʽˋˍˇˏ˄ ˍʽˌ ʶˉʽ˒ʱ˄ʶʽʶˌ ˍ˖˄ ˇˁˍ˗ ˉ˂ʰ˄ʹˍ˗˄ ˍˇˎ ɶ˂ʽʰˁˇˏ ʅˎˋˍʺ˃ʰˍˇˌ ˁʰʽ 
ˉˊˇˋˇ˃ˇʽ˗˄ˇˎ˄ ˍʽˌ ˋˎ˄ʻʺˁʶˌ ˉˇˎ ʶˉʽˁˊʰˍˇˏ˄ ˋʶ ʰˎˍˇˏˌ όʰ˄ʱʴ˂ˎ˒ˇΣ ˔ˊ˗˃ʰΣ 
ʻʶˊ˃ˇˁˊʰˋʾʰΣ ʱ˄ʶ˃ˇʽύ όKefala et al., 2018̃ Palafouta et al., 2019)Φ ʁʽ ʶˉʽˋˁʷˉˍʶˌ ˍʹˌ 
ʷˁʻʶˋʹˌ ʷ˔ˇˎ˄ ˍʹ ʵˎ˄ʰˍˈˍʹˍʰ ˄ʰ ʰʴʴʾ˅ˇˎ˄ ˍʽˌ ʶˉʽ˒ʱ˄ʶʽʶˌ όɳʽˁˈ˄ʰ мύ ˁʰʽ ˄ʰ ˄ʽ˗ˋˇˎ˄ 
ˍʽˌ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ˋˎ˄ʻʺˁʶˌ ˉˇˎ ʶˉʽˁˊʰˍˇˏ˄ ˋʶ ˁʱʻʶ ˇˎˊʱ˄ʽˇ ˋ˗˃ʰΦ ɶ ˂ʶʽˍˇˎˊʴʾʰ 
ˍʹˌ ʷˁʻʶˋʹˌ ˉˊʰʴ˃ʰˍˇˉˇʽʶʾˍʰʽ ˃ʶ ʵʽʰʵˊʰˋˍʽˁˈ ˍˊˈˉˇΣ ˁʰʻ˗ˌ ˍʰ ˃ʷ˂ʹ ˍʹˌ ˇ˃ʱʵʰˌ 
όʷ˄ʰ ʴʽʰ ˍˇ˄ ˁʱʻʶ ˉ˂ʰ˄ʺˍʹ ˁʰʽ ˇˁˍ˗ ˋˍˇ ˋˏ˄ˇ˂ˇύ ˋˎ˄ˇʵʶˏˇˎ˄ ˍʰ ʶˁʻʷ˃ʰˍʰ ˁʰʽ 
ˉʰˊʷ˔ˇˎ˄ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ʴʽʰ ˍˇˎˌ ˉ˂ʰ˄ʺˍʶˌ ˁʰʽ ˍʽˌ ʵʽʰˋˍʹ˃ʽˁʷˌ ʰˉˇˋˍˇ˂ʷˌ ˉˇˎ ʷ˔ˇˎ˄ 
ˉˊʰʴ˃ʰˍˇˉˇʽʹʻʶʾ ʴʽʰ ˍʹ˄ ʶ˅ʶˊʶˏ˄ʹˋʺ ˍˇˎˌΦ ʆʰ ˃ʷ˂ʹ ˋʶ ˊˈ˂ˇ ˅ʶ˄ʰʴˇˏ ˍʹˌ ʷˁʻʶˋʹˌ 
ʰ˂˂ʹ˂ʶˉʽʵˊˇˏ˄ ˃ʶ ˍˇˎˌ ʶˉʽˋˁʷˉˍʶˌ ˁʰʽ ˋˎʸʹˍˇˏ˄ ˃ʰʸʾ ˍˇˎˌ ˍʽˌ ʰˉˇˊʾʶˌ ˉˇˎ 
ˉˊˇˁˏˉˍˇˎ˄Φ 

 

 

ɳʽˁ̍˄ʰ м ɳˉʽˋˁʷˉˍʹˌ ˉˇˎ ʰ˂˂ʹ˂ʶˉʽʵˊʱ ˃ʶ ˍʹ ˃ʰˁʷˍʰ ˍʹˌ ʷˁʻʶˋʹˌ PIYH 

ʃ˂ʶˇ˄ʷˁˍʹ˃ʰ ˍʹˌ ʷˁʻʶˋʹˌ ʰˉˇˍʶ˂ʶʾ ʹ ˒ˇˊʹˍˈˍʹˍʱ ˍʹˌΣ ˁʰʻ˗ˌ ˁʰʽ ˍˇ ʴʶʴˇ˄ˈˌ 
ˈˍʽ ʰˉʶˎʻˏ˄ʶˍʰʽ ˋˍˇ ʶˎˊˏ ˁˇʽ˄ˈ ʰ˄ʶ˅ʰˊˍʺˍ˖ˌ ʹ˂ʽˁʾʰˌ ˁʰʽ ʴ˄˖ˋˍʽˁˇˏ ˎˉˇʲʱʻˊˇˎΦ 
ɮˎˍˈ ˋˎ˃ʲʰʾ˄ʶʽ ˔ʱˊʹ ˋˍʹ˄ ˉˊˇˋʰˊ˃ˇˋˍʽˁˈˍʹˍʰ ˍ˖˄ ˃ʶ˂˗˄ ˋˍʹ˄ ˉʰˊˇ˔ʺ 
ˉ˂ʹˊˇ˒ˇˊʽ˗˄ ʴʽʰ ˁʱʻʶ ˉ˂ʰ˄ʺˍʹ ˁʰʽ ˋˍʹ ʵˎ˄ʰˍˈˍʹˍʰ ʵʽʰʲʰʻ˃ʽʸˈ˃ʶ˄ʹˌ ˁ˂ʾ˃ʰˁʰˌ 
ʵˎˋˁˇ˂ʾʰˌ ˁʰʽ ʶ˅ʶʽʵʾˁʶˎˋʹˌ ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ ˉʰˊʷ˔ʶʽ ʹ ˅ʶ˄ʱʴʹˋʹΣ ʰ˄ʰ˂ˈʴ˖ˌ ˍˇ 
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ʰˁˊˇʰˍʺˊʽˇΦ ɰʰˋʽˁʺ ˁʰʽ˄ˇˍˇ˃ʾʰ ˍʹˌ ʵʽʰʵˊʰˋˍʽˁʺˌ ʰˎˍʺˌ ʶ˃ˉʶʽˊʾʰˌ ʶʾ˄ʰʽ ˈˍʽ 
ˋ˔ʶʵʽʱˋˍʹˁʶ ˃ʶ ʴ˄˗˃ˇ˄ʰ ˍʹ˄ ˉˊˇˋʲʰˋʽ˃ˈˍʹˍʰ ʰˉˈ ʱˍˇ˃ʰ ˃ʶ ˉʶˊʽˇˊʽˋ˃ʷ˄ʹ ˈˊʰˋʹΣ 
ʴʶʴˇ˄ˈˌ ˉˇˎ ʶ˅ʰˋ˒ʰ˂ʾʸʶˍʰʽ ˍˈˋˇ ʰˉˈ ˍʹ ʵˎ˄ʰˍˈˍʹˍʰ ʰ˒ʺˌ ˍ˖˄ ʶˁʻʶ˃ʱˍ˖˄Σ ʰ˂˂ʱ ˁʰʽ 
ˍʹ˄ ˉʰˊˇ˔ʺ ˈ˂ʹˌ ˍʹˌ ˉ˂ʹˊˇ˒ˇˊʾʰˌ ˋʶ ˋˏˋˍʹ˃ʰ ʴˊʰ˒ʺˌ Braille όɳʽˁˈ˄ʰ нύ ˋʶ ʵˏˇ 
ʴ˂˗ˋˋʶˌΦ ʅˁˇˉˈˌ ˍʹˌ ʷˁʻʶˋʹˌ PIYH ʶʾ˄ʰʽ ˄ʰ ˁʰˍʰˋˍʺˋʶʽ ˁʰˍʰ˄ˇʹˍʷˌ ʷ˄˄ˇʽʶˌ ˁʰʽ 
˒ʰʽ˄ˈ˃ʶ˄ʰ ˉˇˎ ˋˎ˄ʵʷˇ˄ˍʰʽ ˃ʶ ˍʹ˄ ʃ˂ʰ˄ʹˍˇ˂ˇʴʾʰ ˁʰʽ ˍʹ ʵʽʰˋˍʹ˃ʽˁʺ ʶ˅ʶˊʶˏ˄ʹˋʹ 
ˉˊˇˋˉʰʻ˗˄ˍʰˌ ˄ʰ ʶ˅ʰ˂ʶʾ˕ʶʽ ˉʰˊʰ˄ˇʺˋʶʽˌ ˁʰʽ ʶˋ˒ʰ˂˃ʷ˄ʶˌ ʰ˄ˍʽ˂ʺ˕ʶʽˌΣ ˉˇˎ 
ʶˉʽˁˊʰˍˇˏ˄ ˋˍˇ ˁˇʽ˄ˈΦ ʃʷˊʰ ʰˉˈ ˍˇ˄ ʶ˃ˉ˂ˇˎˍʽˋ˃ˈ ˍ˖˄ ʴ˄˗ˋʶ˖˄Σ ˈ˃˖ˌΣ ʶˉʽʵʽ˗ˁʶʽ ˄ʰ 
ʶ˃ˉ˄ʶˏˋʶʽ ˍˇˎˌ ʶˉʽˋˁʷˉˍʶˌ ˁʰʽ ˄ʰ ˍˇˎˌ ʵ˗ˋʶʽ ˁʾ˄ʹˍˊˇ ˄ʰ ʵʽʰˍʹˊʺˋˇˎ˄ ʶˉʰ˒ʺ ʺκˁʰʽ 
˄ʰ ʰˋ˔ˇ˂ʹʻˇˏ˄ ˃ʶˍʷˉʶʽˍʰ ˃ʶ ˍʽˌ ʻʶˍʽˁʷˌ ʶˉʽˋˍʺ˃ʶˌ ˁʰʽ ˍʹ˄ ʷˊʶˎ˄ʰΦ ɰʰˋʽˁˈˌ ˋˍˈ˔ˇˌ 
ʶ˄ˍˈˌ ʰˎˍˇˏ ˍˇˎ ˉ˂ʰʽˋʾˇˎ ˉʰˊʰ˃ʷ˄ʶʽ ʹ ˇ˃ʰ˂ʺ ʷ˄ˍʰ˅ʹ ˍ˖˄ ʰˍˈ˃˖˄ ˃ʶ ˉʶˊʽˇˊʽˋ˃ʷ˄ʹ 
ˈˊʰˋʹ ˋˍˇ ʶˎˊˏˍʶˊˇ ˁˇʽ˄ˈ όKefala et al., 2018̃ Palafouta et al., 2019). 
 

 
ɳʽˁˈ˄ʰ н ɮ˄ʱʴ˄˖ˋʹ ˋˎˋˍʺ˃ʰˍˇˌ ʴˊʰ˒ʺˌ Braille h ˉˈ ʱˍˇ˃ʰ ˉʶˊʽˇˊʽˋ˃ʷ˄ʹˌ ˈˊʰˋʹˌ ˋʶ ˃ʰˁʷˍʰ ˍʹˌ ʷˁʻʶˋʹˌ PIYH 

ʅˁˇˉˈˌ ˍʹˌ ʷˊʶˎ˄ʰˌ ς ɲʶʾʴ˃ʰ - ʅˎ˂˂ˇʴʺ ˁʰʽ ʰ˄ʱ˂ˎˋʹ ʵʶʵˇ˃ʷ˄˖˄ 

ʅˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʶˊʴʰˋʾʰˌ ʶʾ˄ʰʽ ˄ʰ ʵʽʶˊʶˎ˄ʺˋʶʽ ˁʰˍʱ ˉˈˋˇ ʹ ʷˁʻʶˋʹ PIYH 
ʽˁʰ˄ˇˉˇʽʶʾ ˍˇ˄ ʶˉʽˋˁʷˉˍʹ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰˌ ˋˍˇ ˁˇʽ˄ˈ ˍʹˌ ˁʰʽ ʱˍˇ˃ʰ ˃ʶ 
ˉʶˊʽˇˊʽˋ˃ʷ˄ʹ ˈˊʰˋʹΦ  

ʅˍˇ ˉ˂ʰʾˋʽˇ ʰˎˍʺˌ ˍʹˌ ˃ʶʽˁˍʺˌ ʷˊʶˎ˄ʰˌ ˋˎ˂˂ʷ˔ʻʹˁʰ˄ ˉˇˋˇˍʽˁʱ ʵʶʵˇ˃ʷ˄ʰ 
˃ʷˋ˖ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾ˖˄Σ ˉˇˎ ʵˈʻʹˁʰ˄ ˋˍˇˎˌ ʶˉʽˋˁʷˉˍʶˌ ʰ˒ˇˏ ˇ˂ˇˁ˂ʺˊ˖ˋʰ˄ ˍˇ 
˄ˇʹˍˈ ˍʰ˅ʾʵʽ ˋˍˇ ɶ˂ʽʰˁˈ ʅˏˋˍʹ˃ʰΣ ˁʰʽ ˉˇʽˇˍʽˁʱ ʵʶʵˇ˃ʷ˄ʰ ʰˉˈ ˍʽˌ ˉʰˊʰˍʹˊʺˋʶʽˌ ˍ˖˄ 
˃ʶ˂˗˄ ˍʹˌ ˇ˃ʱʵʰˌ PIYHΣ ˉˇˎ ˉʰˊˇˎˋʾʰʸʰ˄ ˍʰ ʶˁʻʷ˃ʰˍʰ ˁʰʽ ʰ˂˂ʹ˂ʶˉʽʵˊˇˏˋʰ˄ ˃ʶ ˍˇ 
ˁˇʽ˄ˈΦ  

ʆʰ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽʰ ˉʶˊʽʶʾ˔ʰ˄ ˁʱˉˇʽʶˌ ʴʶ˄ʽˁʷˌ ʶˊ˖ˍʺˋʶʽˌ ό˒ˏ˂ˇΣ ʹ˂ʽˁʾʰ ˁʰʽ 
ˍʹ˄ ʽʵʽˈˍʹˍʰ ˃ʶ ˍʹ˄ ˇˉˇʾʰ ʲˊʾˋˁʶˍʰʽ ˇ ʶˉʽˋˁʷˉˍʹˌ ˋˍʹ˄ ʷˁʻʶˋʹ όʴˇ˄ʷʰˌΣ ʵʱˋˁʰ˂ˇˌ 
ˁ˂ˉΦύΣ ˁʰʻ˗ˌ ˁʰʽ ʶˊ˖ˍʺˋʶʽˌ ˉˇˎ ʰ˒ˇˊˇˏ˄ ˍˇ˄ ʲʰʻ˃ˈ ʽˁʰ˄ˇˉˇʾʹˋʹˌ ˍ˖˄ ʶˉʽˋˁʶˉˍ˗˄Φ 
ʅˍˇ ˍʷ˂ˇˌ ˍ˖˄ ˁ˂ʶʽˋˍ˗˄ ʶˊ˖ˍʺˋʶ˖˄ ˎˉʺˊ˔ʶ ˔˗ˊˇˌ ʴʽʰ ˋ˔ˈ˂ʽʰ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ 
ʶˁ˒ˊʰˋˍˇˏ˄ ˉʽˇ ʶ˂ʶˏʻʶˊʰ ˇʽ ʶˉʽˋˁʷˉˍʶˌΦ  

ʆˇ ʵʶʾʴ˃ʰ ˍʹˌ ʷˊʶˎ˄ʰˌ ʰˉˇˍʶ˂ˇˏ˄ рсн ʱˍˇ˃ʰ ˉˇˎ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ˋʶ ʵˏˇ 
ʵʽʰ˒ˇˊʶˍʽˁʷˌ ʶˁʵʹ˂˗ˋʶʽˌΦ ɮ˄ʱ˃ʶˋʰ ˋˍˇˎˌ ʶˉʽˋˁʷˉˍʶˌ ʲˊʾˋˁˇ˄ˍʰ˄ ˁʰʽ мр ʱˍˇ˃ʰ ˃ʶ 
ˉʶˊʽˇˊʽˋ˃ʷ˄ʹ ˈˊʰˋʹ ˉˇˎ ʵʶ˄ ˋˎ˃ˉ˂ʺˊ˖ˋʰ˄ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽʰΣ ʰ˂˂ʱ ˋˎʸʺˍʹˋʰ˄ ˃ʶ 
ˍˇ˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁˈ ˎˉʶˏʻˎ˄ˇ ˍʹˌ ˇ˃ʱʵʰˌ ʴʽʰ ˄ʰ ʶˁ˒ˊʱˋˇˎ˄ ˍʽˌ ʶ˄ˍˎˉ˗ˋʶʽˌ ˁʰʽ ˍʰ 
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ˋ˔ˈ˂ʽʱ ˍˇˎˌΦ ɱʽʰ ˍʹ˄ ʶˉʶ˅ʶˊʴʰˋʾʰ ˍ˖˄ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾ˖˄ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ 
ˋˍʰˍʽˋˍʽˁʺ ʰ˄ʱ˂ˎˋʹ ˁʰʽ ʴʽʰ ˍˇ˄ ˍˇ˃ʷʰ ˍ˖˄ ˋ˔ˇ˂ʾ˖˄ ʰ˅ʽˇˉˇʽʺʻʹˁʶ ʹ ˉˇʽˇˍʽˁʺ 
ʰ˄ʱ˂ˎˋʹ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ όMayringΣ нлмпύ ˃ʶ ˍʰ ˋ˔ˈ˂ʽʰ ˍ˖˄ ʶˉʽˋˁʶˉˍ˗˄ ˄ʰ 
ˁʰˍʹʴˇˊʽˇˉˇʽˇˏ˄ˍʰʽ ˃ʶ ʲʱˋʹ ˍˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˈ ˍˇˎˌΦ 

ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ   

ɮˉˈ ˍʹ˄ ʶˉʶ˅ʶˊʴʰˋʾʰ ˍ˖˄ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾ˖˄ ˉˊˇʷˁˎ˕ʶ ˉ˖ˌ ˍˇ ˃ʶʴʰ˂ˏˍʶˊˇ ˃ʷˊˇˌ 
ˍˇˎ ʵʶʾʴ˃ʰˍˇˌ όсм҈ύ ʰ˄ʺˁʶʽ ˋʶ ˄ʶʰˊʷˌ ʹ˂ʽˁʾʶˌ όҖно ʶˍ˗˄ύΦ ʅʶ ˈΣˍʽ ʰ˒ˇˊʱ ˍˇ˄ ʲʰʻ˃ˈ 
ʽˁʰ˄ˇˉˇʾʹˋʺˌ ˍˇˎˌΣ ʹ ˉ˂ʶʽˇ˄ˈˍʹˍʰ ˍ˖˄ ʶˉʽˋˁʶˉˍ˗˄ όфтΣр҈ύ ʷ˃ʶʽ˄ʰ˄ ʽˁʰ˄ˇˉˇʽʹ˃ʷ˄ˇʽ 
ʰˉˈ ˍʹ˄ ʵʽʰʵˊʰˋˍʽˁʺ ʷˁʻʶˋʹΦ ʅ˔ʶʵˈ˄ ˈ˂ˇʽ όфуΣр҈ύ ʻʰ ˉˊˈˍʶʽ˄ʰ˄ ˍʹ˄ ʷˁʻʶˋʹ ˋʶ 
ˁʱˉˇʽˇ˄ ˒ʾ˂ˇκʴ˄˖ˋˍˈ ˍˇˎˌΦ 
 

 
ɳʽˁˈ˄ʰ о ɲʽʱʴˊʰ˃˃ʰ ʴʽʰ ˍʹ˄ ʹ˂ʽˁʾʰ ˁʰʽ ˍˇ˄ ʲʰʻ˃ˈ ʽˁʰ˄ˇˉˇʾʹˋʹˌ ˍ˖˄ ʶˉʽˋˁʶˉˍ˗˄ 

ɽʾʴˇ ˉʶˊʽˋˋˈˍʶˊˇ ʰˉˈ ˍˇ пт҈ ˍ˖˄ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾ˖˄ ˋˎ˃ˉʶˊʽ˂ʱ˃ʲʰ˄ʰ˄ 
ˋ˔ˈ˂ʽʰ ʰˉˈ ˍˇˎˌ ʶˉʽˋˁʷˉˍʶˌΣ ˍʰ ˇˉˇʾʰ ʺˍʰ˄ ʶˉʾ ˍˇ ˉ˂ʶʾˋˍˇ˄ ʻʶˍʽˁʱ ˁʰʽ ʰ˄ʰ˒ʷˊˇ˄ˍʰ˄ 
ˍˈˋˇ ˋˍʹ˄ ʷˁʻʶˋʹ ˁʰʻʶʰˎˍʺ ˈˋˇ ˁʰʽ ˋˍʰ ˃ʷ˂ʹ ˍʹˌ ˇ˃ʱʵʰˌ ˁʰʽ ˍˇ˄ ˍˊˈˉˇ ˉˇˎ 
ˉˊˇˋʷʴʴʽʸʰ˄ ˍˇ ˁˇʽ˄ˈ ˁʰʽ ˉʰˊˇˎˋʾʰʸʰ˄ ˍʰ ʶˁʻʷ˃ʰˍʰΦ 

ɶ ˋˎ˄ˍˊʽˉˍʽˁʺ ˉ˂ʶʽˇ˕ʹ˒ʾʰ ˍ˖˄ ˉʰˊʶˎˊʽˋˁˇ˃ʷ˄˖˄ ʵʺ˂˖ˋʶ ˈˍʽ ʶ˃ˉ˂ˇˏˍʽˋʰ˄ 
ˍʽˌ ʴ˄˗ˋʶʽˌ ˍˇˎˌ ˋʶ ˈΣˍʽ ʰ˒ˇˊʱ ˍˇˎˌ ˉ˂ʰ˄ʺˍʶˌ ˍˇˎ ɶ˂ʽʰˁˇˏ ʅˎˋˍʺ˃ʰˍˇˌ ˁʰʽ ˍʹ 
ʵʽʰˋˍʹ˃ʽˁʺ ʶ˅ʶˊʶˏ˄ʹˋʹΦ ʆʰˎˍˈ˔ˊˇ˄ʰΣ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ʶˁʵʹ˂˗ˋʶ˖˄ ˉˇˎ ʷ˔ˇˎ˄ 
ʵʽʶ˄ʶˊʴʹʻʶʾ ˉˇ˂˂ˇʾ ʴˇ˄ʶʾˌ ˁʰʽ ʶˁˉʰʽʵʶˎˍʽˁˇʾ ˋ˔ˇ˂ʾʰˋʰ˄ ˋˍʰ ˃ʷ˂ʹ ˍʹˌ ˇ˃ʱʵʰˌ ˉ˖ˌ 
˃ʾʰ ˍʷˍˇʽʰ ʵˊʱˋʹ ˃ˉˇˊʶʾ ˄ʰ ˖ʻʺˋʶʽ ˍˇˎˌ ˄ʷˇˎˌ ˁʰʽ ˍʰ ˉʰʽʵʽʱ ˄ʰ ʰˋ˔ˇ˂ʹʻˇˏ˄ ˋˍˇ 
˃ʷ˂˂ˇ˄ ˃ʶ ˍʹ˄ ʶˉʽˋˍʺ˃ʹΦ ɾʱ˂ʽˋˍʰ ˉˇ˂˂ˇʾ ʵʱˋˁʰ˂ˇʽ ʶˁʵʺ˂˖ˋʰ˄ ˍʹ˄ ʶˉʽʻˎ˃ʾʰ ˄ʰ 
˒ʽ˂ˇ˅ʶ˄ʹʻʶʾ ʹ ʷˁʻʶˋʹ ˋˍˇ ˋ˔ˇ˂ʶʾˇ ˍˇˎˌ ʴʽʰ ˁʱˉˇʽʶˌ ˗ˊʶˌ ʺ ˃ʷˊʶˌΦ  
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ʅʶ ˈΣˍʽ ʰ˒ˇˊʱ ˍʰ ʱˍˇ˃ʰ ˃ʶ ˉʶˊʽˇˊʽˋ˃ʷ˄ʹ ˈˊʰˋʹΣ ʰ˄ʷ˒ʶˊʰ˄ ˉ˖ˌ ˋˎ˄ʺʻ˖ˌ ˇʽ 
ʶˁʻʷˋʶʽˌ ʵʶ˄ ˉˊˇˋ˒ʷˊˇˎ˄ ˍʹ ʵˎ˄ʰˍˈˍʹˍʰ ˔ˊʺˋʹˌ ˍʹˌ ʰ˒ʺˌ ˁʰʽ ˇʽ ʾʵʽˇʽ ˉʶˊʽˇˊʾʸˇ˄ˍʰʽ 
ˋʶ ʰˁˇˎˋˍʽˁʷˌ ʺ ˃ʰʴ˄ʹˍˇ˒˖˄ʹ˃ʷ˄ʶˌ ˉʰˊˇˎˋʽʱˋʶʽˌΦ ʅˍʹ˄ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ʷˁʻʶˋʹ 
ˈ˃˖ˌ ʶʾ˔ʰ˄ ʴʽʰ ˉˊ˗ˍʹ ˒ˇˊʱ ˍʹ˄ ʶˎˁʰʽˊʾʰ ˄ʰ ʰ˂˂ʹ˂ʶˉʽʵˊʱˋˇˎ˄ ˃ʶ ζˉ˂ʰ˄ʹˍʽˁʷˌ 
ʶˉʽ˒ʱ˄ʶʽʶˌη ˁʰʽ ˄ʰ ˄ʽ˗ˋˇˎ˄ ˍʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍˇˎˌΦ  

ʁʽ ˉʰˊʰˍʹˊʺˋʶʽˌ ˍ˖˄ ˃ʶ˂˗˄ ˍʹˌ ˇ˃ʱʵʰˌ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍ˖˄ ˅ʶ˄ʰʴʺˋʶ˖˄ 
ˁʰˍʹʴˇˊʽˇˉˇʽʺʻʹˁʰ˄ ˃ʶ ʲʱˋʹ ˍˇ ˎˉˈʲʰʻˊˇ ˍ˖˄ ʶˉʽˋˁʶˉˍ˗˄ ˖ˌ ˉˊˇˌ ˍʹ˄ 
ɮˋˍˊˇ˄ˇ˃ʾʰ ˁʰʽ ˍʹ ʃ˂ʰ˄ʹˍˇ˂ˇʴʾʰΦ ɮ˄ʶ˅ʰˊˍʺˍ˖ˌ ʹ˂ʽˁʾʰˌ ˍʰ ʱˍˇ˃ʰ ˉˇˎ ʷˊ˔ˇ˄ˍʰ˄ ʴʽʰ 
ˉˊ˗ˍʹ ˒ˇˊʱ ˋʶ ʶˉʰ˒ʺ ˃ʶ ˍˇ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ʷʵʶʽ˅ʰ˄ ˉʶˊʽʷˊʴʶʽʰ ˄ʰ ʰ˄ʰʴ˄˖ˊʾˋˇˎ˄ ˁʰʽ 
˄ʰ ˄ʽ˗ˋˇˎ˄ ˍʽˌ ʵʽʰ˒ˇˊʷˌ ʰ˄ʱ˃ʶˋʰ ˋˍʽˌ ˉ˂ʰ˄ʹˍʽˁʷˌ ʶˉʽ˒ʱ˄ʶʽʶˌΣ ʶ˄˗ ʷˁʰ˄ʰ˄ ʰˊˁʶˍʷˌ 
ʶˊ˖ˍʺˋʶʽˌ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ʶˋ˖ˍʶˊʽˁʺ ʵˇ˃ʺ ˁʰʽ ˍʰ ʰˍ˃ˇˋ˒ʰʽˊʽˁʱ ˒ʰʽ˄ˈ˃ʶ˄ʰ ˉˇˎ 
ˎˉʱˊ˔ˇˎ˄ ˋʶ ˁʱʻʶ ˉ˂ʰ˄ʺˍʹΦ ʁʽ ʶˉʽˋˁʷˉˍʶˌ ˃ʶ ʶˉʽˋˍʹ˃ˇ˄ʽˁˈ ˎˉˈʲʰʻˊˇ όʰˁˈ˃ʰ ˁʰʽ 
ʶˁˍˈˌ ˍˇˎ ˉʶʵʾˇˎ ˍʹˌ ʊˎˋʽˁʺˌύ ˉˊˇˋˉʰʻˇˏˋʰ˄ ˄ʰ ˋˎ˄ʵˎʱˋˇˎ˄ ˍʽˌ ˄ʷʶˌ 
ˉ˂ʹˊˇ˒ˇˊʾʶˌ ˉˇˎ ʱˁˇˎʴʰ˄ ˃ʶ ˍʽˌ ʴ˄˗ˋʶʽˌ ˉˇˎ ʺʵʹ ʷ˔ˇˎ˄Σ ʶ˄˗ ˈˋˇʽ ʵʽʰʻʷˍˇˎ˄ ˃ʾʰ 
ʶ˅ˇʽˁʶʾ˖ˋʹ ˃ʶ ˍʹ˄ ɮˋˍˊˇ˄ˇ˃ʾʰ ˁʰʽ ˍˇ ɶ˂ʽʰˁˈ ʅˏˋˍʹ˃ʰ ʷʻʶˍʰ˄ ˉʽˇ ˉˇ˂ˏˉ˂ˇˁʶˌ 
ʶˊ˖ˍʺˋʶʽˌ ˃ʶ ʰˊˁʶˍʷˌ ʰˉˈ ʰˎˍʷˌ ˄ʰ ʰˉˇˍʶ˂ˇˏ˄ ʰ˄ˇʽ˔ˍʱ ʶˊ˖ˍʺ˃ʰˍʰ ˉˇˎ 
ʰˉʰˋ˔ˇ˂ˇˏ˄ ˍʹ˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ˁˇʽ˄ˈˍʹˍʰ ˃ʷ˔ˊʽ ˁʰʽ ˋʺ˃ʶˊʰΦ 

ʃʶˊʽˇˊʽˋ˃ˇʾ 

ʅʶ ˈΣˍʽ ʰ˒ˇˊʱ ˍˇˎˌ ˉʶˊʽˇˊʽˋ˃ˇˏˌ ˍʹˌ ˃ʶ˂ʷˍʹˌΣ ʹ ˒ˏˋʹ ˍ˖˄ ʱˍˎˉ˖˄ ˃ˇˊ˒˗˄ 
˃ʱʻʹˋʹˌ ˁʰʻʽˋˍʱ ʵˏˋˁˇ˂ʹ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ ʰ˄ˍʾˋˍˇʽ˔˖˄ ˉʰˊʶ˃ʲʱˋʶ˖˄ ˁʰʽ 
ʶˁˉʰʽʵʶˎˍʽˁ˗˄ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ʶʾˍʶ ˃ʷˋ˖ ˉˇˋˇˍʽˁ˗˄ ʺ ʶʾˍʶ ˃ʷˋ˖ ˉˇʽˇˍʽˁ˗˄ 
ʵʶʵˇ˃ʷ˄˖˄Φ ʍˌ ʶˁ ˍˇˏˍˇˎΣ ˋˍʹ˄ ˉʰˊˇˏˋʰ ʶˊʴʰˋʾʰ ʵʶ˄ ʰˁˇ˂ˇˎʻʺʻʹˁʶ ˃ʽʰ ʰˎˋˍʹˊʺ 
˃ʶʻˇʵˇ˂ˇʴʾʰ ˉˇˎ ʻʰ ʶˉʷˍˊʶˉʶ ˍʹ˄ ʴʶ˄ʾˁʶˎˋʹ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˉˇˎ ˉˊˇˁˏˉˍˇˎ˄ 
ʺ ˋˎˋ˔ʶˍʾˋʶʽˌ ˃ʶˍʰ˅ˏ ˍ˖˄ ʶˊ˖ˍʺˋʶ˖˄ ˍˇˎ ʶˊ˖ˍʹ˃ʰˍˇ˂ˇʴʾˇˎΦ ɮˎˍˈ ʷ˔ʶʽ ˖ˌ 
ʰˉˇˍʷ˂ʶˋ˃ʰ ʹ ʷˊʶˎ˄ʰ ˋʶ ʰˎˍˈ ˍˇ ˉʶʵʾˇ ˄ʰ ʶʾ˄ʰʽ ˉʶˊʽˇˊʽˋ˃ʷ˄ʹ ʰˉʷ˔ˇ˄ˍʰˌ ʰˉˈ ˍʹ 
ˉ˂ʺˊʹ ˁʰʽ ˋˎˋˍʹ˃ʰˍʽˁʺ ʵʹ˃ʽˇˎˊʴʾʰ ʻʶ˖ˊʾʰˌ (Romi & Schmida, 2009).  

ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ   

ɶ ʵʽʰʵˊʰˋˍʽˁʺ ʷˁʻʶˋʹ PIYH ˒ʰʾ˄ʶˍʰʽ ˄ʰ ʽˁʰ˄ˇˉˇʽʶʾ ˍʹ ˋˎ˄ˍˊʽˉˍʽˁʺ ˉ˂ʶʽˇ˄ˈˍʹˍʰ ˍ˖˄ 
ʶ̄ ʽˋˁʶˉˍ˗˄ ˍʹˌΦ ʆʰ ʶˎˊʺ˃ʰˍʰ ˍʹˌ ˉʰˊˇˏˋʰˌ ˃ʶ˂ʷˍʹˌ ʵʶʾ˔˄ˇˎ˄ ˉ˖ˌ ʶʾ˄ʰʽ ʵˎ˄ʰˍˈ ˄ʰ 
ˋ˔ʶʵʽʰˋˍʶʾ ˃ʾʰ ʵˊʱˋʹ ˉˇˎ ˄ʰ ˉˊˇˋʶ˂ˁˏʶʽ ʶˉʽˍˎ˔˗ˌ ʱˍˇ˃ʰ ˈ˂˖˄ ˍ˖˄ ʹ˂ʽˁʽ˗˄ ˁʰʽ ˍ˖˄ 
ʴ˄˖ˋˍʽˁ˗˄ ˎˉˇʲʱʻˊ˖˄ ʰ˂˂ʱ ˁʰʽ ʱˍˇ˃ʰ ˃ʶ ˉʶˊʽˇˊʽˋ˃ʷ˄ʹ ˈˊʰˋʹΦ ʃʽˇ ʰ˄ʰ˂ˎˍʽˁʱΣ ˃ʶ 
ʲʱˋʹ ˍʰ ʷ˖ˌ ˍ˗ˊʰ ʵʶʵˇ˃ʷ˄ʰΣ ˍʰ ʱˍˇ˃ʰ ˃ʶ ˉʶˊʽˇˊʽˋ˃ʷ˄ʹ ˈˊʰˋʹ ˉˇˎ ʶˉʽˋˁʷ˒ˍʹˁʰ˄ 
ˍʹ˄ ʷˁʻʶˋʹ ʷ˃ʶʽ˄ʰ˄ ˉˇ˂ˏ ʽˁʰ˄ˇˉˇʽʹ˃ʷ˄ʰ ˁʰʽ ˉˊˇˋʵˇˁʱˍʰʽ ˇ ʰˊʽʻ˃ˈˌ ʰˎˍ˗˄ ˍ˖˄ 
ʰˍˈ˃˖˄ ˄ʰ ʰˎ˅ʹʻʶʾ ˋˍˇ ˃ʷ˂˂ˇ˄Φ ʅˏ˃˒˖˄ʰ ˃ʶ ˍʽˌ ˉʰˊʰˍʹˊʺˋʶʽˌ ˍ˖˄ ˅ʶ˄ʰʴ˗˄Σ 
˒ʰʾ˄ʶˍʰʽ ˄ʰ ʰˉˇˍʶ˂ʶʾ ʶˉˇʽˁˇʵˇ˃ʹˍʽˁʺ ʶ˃ˉʶʽˊʾʰΣ ˉˇˎ ʵʽʶʴʶʾˊʶʽ ˍˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˍ˖˄ 
ʶˉʽˋˁʶˉˍ˗˄ ˁʰʽ ʵʽʶˎˊˏ˄ʶʽ ˍʽˌ ʴ˄˗ˋʶʽˌ ˍˇˎˌ ˃ʶʽ˗˄ˇ˄ˍʰˌ ˍʽˌ ˉʰˊʰ˄ˇʺˋʶʽˌ ˋʶ ˈΣˍʽ 
ʰ˒ˇˊʱ ˍˇˎˌ ˁ˂ʱʵˇˎˌ ˍʹˌ ʃ˂ʰ˄ʹˍˇ˂ˇʴʾʰˌ ˁʰʽ ˍʹˌ ʵʽʰˋˍʹ˃ʽˁʺˌ ʶ˅ʶˊʶˏ˄ʹˋʹˌΦ ʁʽ 
ʻʶˍʽˁʷˌ ʰ˄ˍʽʵˊʱˋʶʽˌ ˍ˖˄ ˉʰˊʶˎˊʽˋˁˇ˃ʷ˄˖˄ ˉˊˇˋ˒ʷˊˇˎ˄ ʰʽˋʽˇʵˇ˅ʾʰ ˖ˌ ˉˊˇˌ ˍʹ 
˃ʶˍʷˉʶʽˍʰ ʶ˄ʰˋ˔ˈ˂ʹˋʹ ˃ʽˁˊ˗˄ ˁʰʽ ˃ʶʴʱ˂˖˄ ˃ʶ ˍʽˌ ʻʶˍʽˁʷˌ ʶˉʽˋˍʺ˃ʶˌ ˁʰʽ ˍʹ˄ ʷˊʶˎ˄ʰΦ 
ɮ˄ ˁʰʽ ʵʶ˄ ˃ˉˇˊˇˏ˄ ˄ʰ ʴʶ˄ʽˁʶˎˍˇˏ˄ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ˉʰˊˇˏˋʰˌ ʶˊʴʰˋʾʰˌΣ 
˒ʰʾ˄ʶˍʰʽ ˄ʰ ʶʾ˄ʰʽ ˎˉˇˋ˔ˈ˃ʶ˄ˇˌ ˇ ˋ˔ʶʵʽʰˋ˃ˈˌ ˉʰˊˈ˃ˇʽ˖˄ ʵˊʱˋʶ˖˄ ˉˇˎ 
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ʰˉʶˎʻˏ˄ˇ˄ˍʰʽ ˋˍˇ ʶˎˊˏ ˁˇʽ˄ˈ ˁʰʽ ˋʶ ʶʽʵʽˁʷˌ ˁˇʽ˄˖˄ʽˁʷˌ ˇ˃ʱʵʶˌ ˃ʶ ʵʽʰʵˊʰˋˍʽˁˈ 
ˍˊˈˉˇΣ ʰʴʴʾʸˇ˄ˍʰˌ ʻʶ˃ʰˍʽˁʷˌ ˉˇˎ ʵʶ˄ ʰ˄ʰ˂ˏˇ˄ˍʰʽ ˋˍˇ ˋ˔ˇ˂ʶʾˇΦ 
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ɶ ʃˊˇˋʷʴʴʽˋʹ ˍ˖˄ ʊˇʽˍʹˍˊʽ˗˄ ˍˇˎ ʃʆɲɳκɳɼʃɮ ˋˍʹ˄ 
ɮ˄ʱʵʶʽ˅ʹ ɹˋˍˇˊʽˁ˗˄ ɳˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ʁˊʴʱ˄˖˄ ˍʹˌ 
ʅˎ˂˂ˇʴʺˌ ˍˇˎ ɾʰˊʰˋ˂ʶʾˇˎ ʺ ζʂˍʰ˄ ˇ Edison ̀ ˎ˄ʱ˄ˍʹˋʶ 
ˍˇ˄ Wheatstone ̀ ˍˇ ɾʰˊʱˋ˂ʶʽˇη 

ɼ˖˄ˋˍʰ˄ˍʾ˄ʰ ʅˍʶ˒ʰ˄ʾʵˇˎΣ ʃʰ˄ʰʴʽ˗ˍʹˌ ɽʱʸˇˌΣ ɼ˖˄ˋˍʰ˄ˍʾ˄ˇˌ 
ʅˁˇˊʵˇˏ˂ʹˌ 

ʃʰʽʵʰʴ˖ʴʽˁˈ ʆ˃ʺ˃ʰ ɲʹ˃ˇˍʽˁʺˌ ɳˁˉʰʾʵʶˎˋʹˌΣ ɳʻ˄ʽˁˈ ˁʰʽ ɼʰˉˇʵʽˋˍˊʽʰˁˈ 
ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɮʻʹ˄˗˄ 

ʃʶˊʾ˂ʹ˕ʹ 

ʅˍʹ˄ ʶˊʴʰˋʾʰ ʰˎˍʺ ʵʽʶˊʶˎ˄ʱˍʰʽ ʹ ˉˊˇˋʷʴʴʽˋʹ ˃ʽʰˌ ˇ˃ʱʵʰˌ ˒ˇʽˍʹˍˊʽ˗˄ ˍˇˎ ʃʰʽʵʰʴ˖ʴʽˁˇˏ 
ʆ˃ʺ˃ʰˍˇˌ ɲʹ˃ˇˍʽˁʺˌ ɳˁˉʰʾʵʶˎˋʹˌ ˍˇˎ ɳʻ˄ʽˁˇˏ ˁʰʽ ɼʰˉˇʵʽˋˍˊʽʰˁˇˏ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ ɮʻʹ˄˗˄ 
ˋˍʹ˄ ʰ˄ʱʵʶʽ˅ʹ ˍʹˌ ʽˋˍˇˊʾʰˌ ˍʹˌ ʶˊʴʰˋˍʹˊʽʰˁʺˌ ʶˁˉʰʾʵʶˎˋʹˌ ˍ˖˄ ʵʰˋˁʱ˂˖˄ ˁʰʽ 
ʵʽʵʰˋˁʰ˂ʽˋˋ˗˄ ˍˇˎ ɾʰˊʰˋ˂ʶʾˇˎ ɲʽʵʰˋˁʰ˂ʶʾˇˎ ˍˇˎ мфˇˎ ˁʰʽ нлˇˎ ʰʽ˗˄ʰΦ ʁʽ ˒ˇʽˍʺˍˊʽʶˌΣ ˃ʶ 
ˍʹ˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ˁʰʻˇʵʺʴʹˋʹ ˍ˖˄ ˋˎʴʴˊʰ˒ʷ˖˄, ʰ˒ˇˏ ˃ʶ˂ʷˍʹˋʰ˄ ˍʹ˄ ʽˋˍˇˊʾʰ ˍˇˎ 
ɾʰˊʰˋ˂ʶʾˇˎ ɲʽʵʰˋˁʰ˂ʶʾˇˎΣ ˍˇˎ ɳˊʴʰˋˍʹˊʾˇˎ ʊˎˋʽˁ˗˄ ɳˉʽˋˍʹ˃˗˄ ˁʰʽ ˁʱˉˇʽʰ 
ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ  ˈˊʴʰ˄ʰ ʰˉˈ ˍʹ ˋˎ˂˂ˇʴʺ ˍ˖˄ ʽˋˍˇˊʽˁ˗˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ˇˊʴʱ˄˖˄Σ ˋ˔ʶʵʾʰˋʰ˄ 
ˁʰʽ ˎ˂ˇˉˇʾʹˋʰ˄ ʶˁˉʰʽʵʶˎˍʽˁˈ ˎ˂ʽˁˈ ʴʽʰ ˍʹ˄ ʰ˄ʱʵʶʽ˅ʹ ˍʹˌ ʽˋˍˇˊʾʰˌ ʰˎˍʺˌ ˋʶ ˃ʰʻʹˍʷˌ ˁʰʽ 
ˉˇ˂ʾˍʶˌΦ ʆʰ ˉˊ˗ˍʰ ʶˎˊʺ˃ʰˍʰ ˍʹˌ ʷˊʶˎ˄ʰˌ ʵʶʾ˔˄ˇˎ˄ ˈˍʽ ˇʽ ˒ˇʽˍʺˍˊʽʶˌ ʻʶ˖ˊˇˏ˄ ˍʹ˄ ʽˋˍˇˊʾʰ 
ˍˇˎ ʽʵˊˏ˃ʰˍˈˌ ˍˇˎˌ ˃ʷˊˇˌ ˁʰʽ ˍʹˌ ʵʽˁʺ ̩ˍˇˎˌ ʽˋˍˇˊʾʰˌ ˁʰʽ ʶˉʽˋʹ˃ʰʾ˄ˇˎ˄ ˈˍʽ ˍˈˋˇ ˇʽ ʾʵʽʶˌ 
ˈˋˇ ˁʰʽ ˇʽ ˒ˇʽˍʹˍʷˌ ˍ˖˄ ʶˉˈ˃ʶ˄˖˄ ʶˍ˗˄ ʷ˔ˇˎ˄ ʰˎ˅ʹ˃ʷ˄ˇ ˊˈ˂ˇ ˋˍʹ˄ ʰ˄ʱʵʶʽ˅ʹ ˍʹˌ ʽˋˍˇˊʾʰˌ 
ˍˇˎ ɾʰˊʰˋ˂ʶʾˇˎ ˁʰʽ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˍʹˌ ˋˎ˂˂ˇʴʺˌ ˍ˖˄ ʽˋˍˇˊʽˁ˗˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ˇˊʴʱ˄˖˄Φ 
ʆˇ ˉʰˊʰ˔ʻʷ˄ ˎ˂ʽˁˈ ˉˊˇʲ˂ʺʻʹˁʶ ˋʶ ˃ʰʻʹˍʷˌ ˁʰʽ ʶ˄ʺ˂ʽˁˇ ˁˇʽ˄ˈ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍˇˎ Athens 
Science Festival нлнм ˁʰʽ ˁˎˁ˂ˇ˒ˇˊʶʾ ʶ˂ʶˏʻʶˊʰ ˋˍˇ ʵʽʰʵʾˁˍˎˇΦ  

ɽʷ˅ʶʽˌ ˁ˂ʶʽʵʽʱΥ ɯˍˎˉʶˌ ˃ˇˊ˒ʷˌ ˃ʱʻʹˋʹˌΣ ɹˋˍˇˊʽˁʱ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˈˊʴʰ˄ʰΣ ʶˁˉʰʾʵʶˎˋʹ ˋˍʽˌ 

ʊˎˋʽˁʷˌ ɳˉʽˋˍʺ˃ʶˌ 

Student TeachersΩ approach to the Highlighting of 
Historical Scientific Instruments of the Maraslean 
Collection or "When Edison met Wheatstone in 
Maraslean Teaching Centre" 

Constantina Stefanidou, Panagiotis Lazos, Constantine Skordoulis 

Department of Primary Education, National and Kapodistrian University of Athens 

Abstract 

This paper explores how a group of female students of the Pedagogical Department of 
Primary Education of the National and Kapodistrian University of Athens approached the 
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history of laboratory training of teachers of the Maraslean Teaching Center in the 19th and 
20thcentury. The students, with the scientific guidance of the authors, after studying the 
history of the Maraslean Teaching Center, the Laboratory of Natural Sciences and some of 
the instruments from the collection of historical scientific instruments, designed and 
implemented educational material to highlight this story to the society. The first findings of 
the research show that the students consider the history of their institution as part of their 
own history and point out that both themselves and the students of the following years have 
an increased role in highlighting the history of the Maraslean Teaching Center and in 
particular the collection of historical scientific instruments. The material they produced was 
presented to students and adults during the Athens Science Festival 2021 and is freely 
available on the internet. 

Keywords: Informal education, historical scientific instruments, science education 

 

ɳʽˋʰʴ˖ʴʺ  

ʆʰ ˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰ ˇ˂ˇʷ˄ʰ ˁʰʽ ˉʶˊʽˋˋˈˍʶˊˇ ˁʶˊʵʾʸʶʽ ʷʵʰ˒ˇˌ ʹ ʱˉˇ˕ʹ ˈˍʽ ˇʽ 
ʶˉʽˋˍʺ˃ˇ˄ʶˌ ʻʰ ˉˊʷˉʶʽ ˄ʰ ˃ˉˇˊˇˏ˄ ˄ʰ ʶˉʽˁˇʽ˄˖˄ˇˏ˄ ˃ʶ ˍˇˎˌ ˉˇ˂ʾˍʶˌ ˍʰ 
ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍ˖˄ ʶˊʶˎ˄˗˄ ˍˇˎˌ ό{ŀŦŦƻǊŘ & Brown, нлмфύΦ ɶ ʶ˄ʹ˃ʷˊ˖ˋʹ ˍ˖˄ 
ˉˇ˂ʽˍ˗˄ ʴʽʰ ʸʹˍʺ˃ʰˍʰ ʶˉʽˋˍʺ˃ʹˌ ʶ˄ʽˋ˔ˏʶʽ ˍʹ˄ ˎˉʶˏʻˎ˄ʹ ˋˍʱˋʹ ˋˍʽˌ ʵʽʰʵʽˁʰˋʾʶˌ 
˂ʺ˕ʹˌ ʰˉˈ˒ʰˋʹˌΣ ˃ʶ ˍʹ˄ ʷ˄˄ˇʽʰ ˈˍʽ ˇʽ ˉˇ˂ʾˍʶˌ ʶ˅ˇʽˁʶʽ˗˄ˇ˄ˍʰʽ ˃ʶ ˍʹ˄ ʱˉˇ˕ʹ ˈˍʽ ˇʽ 
ʰˉˇ˒ʱˋʶʽˌ ˉˇˎ ʰ˒ˇˊˇˏ˄ ʸʹˍʺ˃ʰˍʰ ʶˉʽˋˍʺ˃ʹˌΣ ˍʶ˔˄ˇ˂ˇʴʾʰˌ ˁʰʽ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌ ʻʰ 
ˉ́ ʷˉʶʽ ˄ʰ ˎˉˇˋˍʹˊʾʸˇ˄ˍʰʽ ʰˉˈ ʵʶʵˇ˃ʷ˄ʰ ʷʴˁˊʽˍ˖˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ʶˊʶˎ˄˗˄Φ ɳʾ˄ʰʽ 
ˈ˃˖ˌ ʴʶʴˇ˄ˈˌ ˈˍʽ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍʹˌ ˉʰ˄ʶˉʽˋˍʹ˃ʽʰˁʺˌ ʶˁˉʰʾʵʶˎˋʹˌ ˍ˖˄ ˄ʷ˖˄ 
ʶˉʽˋˍʹ˃ˈ˄˖˄ ˋˉʱ˄ʽʰ ˉʰˊʷ˔ʶˍʰʽ ʶˁˉʰʾʵʶˎˋʹ, ˉˇˎ ʰ˒ˇˊʱ ˍʹ˄ ʶˉʽˁˇʽ˄˖˄ʾʰ ˍʹˌ 
ʶˉʽˋˍʺ˃ʹˌ ˃ʶ ˍˇˎˌ ˉˇ˂ʾˍʶˌ ˁʰʽ ˍˇˎˌ ˒ˇˊʶʾˌ ˔ʱˊʰ˅ʹˌ ˉˇ˂ʽˍʽˁʺˌΦ ɱʽʰ ˍˇ ˄˂ˈʴˇ ʰˎˍˈ ˍʰ 
ˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰ ˎˉʱˊ˔ʶʽ ˃ʽʰ ˍʱˋʹ ʰ˄ʱˉˍˎ˅ʹˌ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˉˇˎ ʰ˒ˇˊˇˏ˄ ˍʹ 
ʵʽʱ˔ˎˋʹ ˍʹˌ ʶˉʽˋˍʺ˃ʹˌ όWilhelmson, 2002).  

ɶ ʱˉˇ˕ʹ ˈˍʽ ʹ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ʴ˄˗ˋʹ ʰˉˇˍʶ˂ʶʾ ˉˇ˂ʽˍʽˋ˃ʽˁˈ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˁʰʽΣ 
ˋˎ˄ʶˉ˗ˌ, ʰ˒ˇˊʱ ˍˇ ˋˏ˄ˇ˂ˇ ˍˇˎ ˉ˂ʹʻˎˋ˃ˇˏ ˃ʽʰˌ ˁˇʽ˄˖˄ʾʰˌ ˁʰʽ ˈ˔ʽ ˃ˈ˄ˇ ˍˇˎˌ 
ʶʽʵʽˁˇˏˌΣ ˎʽˇʻʶˍʶʾˍʰʽ ˇ˂ˇʷ˄ʰ ˁʰʽ ˉʶˊʽˋˋˈˍʶˊˇ ʰˉˈ ʵʽʶʻ˄ʶʾˌ ˇˊʴʰ˄ʽˋ˃ˇˏˌ ˁʰʽ 
ʶˁˉʰʽʵʶˎˍʽˁʱ ˋˎˋˍʺ˃ʰˍʰ ʵʽʰ˒ˈˊ˖˄ ˔˖ˊ˗˄Φ ʍˋˍˈˋˇ, ˋˍʹ˄ ɳ˂˂ʱʵʰ ʹ ʻʷˋʹ ʰˎˍʺ ʵʶ˄ 
ˎʽˇʻʶˍʶʾˍʰʽ ʰˉˈ ˍʰ ʻʶˋ˃ˇʻʶˍʹ˃ʷ˄ʰ ˈˊʴʰ˄ʰ ˍˇˎ ʶˁˉʰʽʵʶˎˍʽˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌ 
όɼˇ˂ʽˈˉˇˎ˂ˇˌ, нлмтύΦ ɮˌ ˃ʹ˄ ˅ʶ˔˄ʱ˃ʶ ˈˍʽ ʹ ɳ˂˂ʱʵʰ ˎˉʺˊ˅ʶ ʽˋˍˇˊʽˁʱ ˔˗ˊˇˌ 
ˎˉˇʵˇ˔ʺˌ ˁʰʽ ˈ˔ʽ ˉʰˊʰʴ˖ʴʺˌ ˍʹˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ʴ˄˗ˋʹˌ όɾˉʰ˂ˍʱˌ, 1996), ˁʱˍʽ ˉˇˎ 
ˋˎ˄ʷʲʰ˂˂ʶ ˁʰʽ ˋˎ˃ʲʱ˂˂ʶʽ ˋˍʹ˄ ˁʰʻˎˋˍʶˊʹ˃ʷ˄ʹ ʰ˄ʰʴ˄˗ˊʽˋʹ ˍʹˌ ʰ˄ʱʴˁʹˌ ʴʽʰ ˍʹ 
ʵʽʱʵˇˋʹ ˍʹˌ ʴ˄˗ˋʹˌ ʰˉˈ ˉˇ˂ˏ ˃ʽˁˊʺ ʹ˂ʽˁʾʰ ˁʰʽ ˋʶ ˈˋˇ ˍˇ ʵˎ˄ʰˍˈ ʶˎˊˏˍʶˊˇ ˁˇʽ˄ˈΦ  

ɶ ʵʽʱˋ˖ˋʹ ˁʰʽ ʰ˄ʱʵʶʽ˅ʹ ˍʹˌ ˎ˂ʽˁʺˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ˁ˂ʹˊˇ˄ˇ˃ʽʱˌ ˋ˔ʶˍʾʸʶˍʰʽ 
ˁʰʽ ˃ʶ ʸʹˍʺ˃ʰˍʰ ʰ˄ʱʵʶʽ˅ʹˌ ˍʹˌ ʽˋˍˇˊʽˁʺˌ ˍʰˎˍˈˍʹˍʰˌ ˍ˖˄ ʰ˄ʻˊ˗ˉ˖˄ όPoulot, 2010 
ˋˍˇ ɼˇ˂ʽˈˉˇˎ˂ˇˌ, нлмтύΦ ɶ ʴʷ˄˄ʹˋʹ ˍʹˌ ˋˏʴ˔ˊˇ˄ʹˌ ʶˉʽˋˍʺ˃ʹˌ ʰˉˇˍʶ˂ʶʾ 
ʰ˄ʰˉˈˋˉʰˋˍˇ ˋˍˇʽ˔ʶʾˇ ˍʹˌ ˋˎʴˁˊˈˍʹˋʹˌ ˍʹˌ ʶʻ˄ʽˁʺˌ ˍʰˎˍˈˍʹˍʰˌ ʰˊˁʶˍ˗˄ 
ʶˎˊ˖ˉʰʿˁ˗˄ ˂ʰ˗˄Φ ɶ ˊʰʴʵʰʾʰ ʰ˄ʱˉˍˎ˅ʹ ʺʵʹ ʰˉˈ ˍˇ˄ мф ̌ ʰʽ˗˄ʰ ˃ʶʴʱ˂˖˄ 
ʶˎˊ˖ˉʰʿˁ˗˄ ˃ˇˎˋʶʾ˖˄ ˒ˎˋʽˁ˗˄ ʶˉʽˋˍʹ˃˗˄Σ ˍʰ ˇˉˇʾʰ ˃ʷ˔ˊʽ ˁʰʽ ˋʺ˃ʶˊʰ 
ˉˊˇˋʶ˂ˁˏˇˎ˄ ˉˇ˂ˏ ˃ʶʴʱ˂ˇ ʰˊʽʻ˃ˈ ʶˉʽˋˁʶˉˍ˗˄Σ ˎˉˇʵʹ˂˗˄ʶʽ ʰˎˍʺ˄ ʰˁˊʽʲ˗ˌ ˍʹ˄ 
ʶˉʽʵʾ˖˅ʹ ˍ˖˄ ˁˇʽ˄˖˄ʽ˗˄Σ ˄ʰ ʰ˄ʰʵʶʾ˅ˇˎ˄ ʵʹ˂ʰʵʺ ˍʹ ˋˏʴ˔ˊˇ˄ʹ ʶˉʽˋˍʺ˃ʹ ˁʰʽ ˍʹ˄ 
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ʽˋˍˇˊʾʰ ˍʹˌ ˖ˌ ˋˍˇʽ˔ʶʾʰ ˍˇˎ ˃ˇ˄ˍʷ˂ˇˎ ˉˇ˂ʽˍʽˋ˃ˇˏ ˍˇˎˌ όɼˇ˂ʽˈˉˇˎ˂ˇˌ, нлмтύΦ ɮˎˍˈˌ 
ʶʾ˄ʰʽ ˁʰʽ ʷ˄ʰˌ ʰˉˈ ˍˇˎˌ ˂ˈʴˇˎˌ ˉˇˎ ʶ˅ʹʴʶʾ ˍˇ ˈˍʽ ˋˍʹ˄ ɳ˂˂ʱʵʰ ˍʰ ˃ˇˎˋʶʾʰ ˒ˎˋʽˁ˗˄ 
ʶˉʽˋˍʹ˃˗˄ ʶʾ˄ʰʽ ˎˉˇʲʰʻ˃ʽˋ˃ʷ˄ʰΣ ʰ˒ˇˏ ʹ ˋˏʴ˔ˊˇ˄ʹ ʶˉʽˋˍʺ˃ʹ ʵʶ˄ ˉʰˊʺ˔ʻʹ ʰ˂˂ʱ 
ʶʽˋʺ˔ʻʹ ˋˍˇ˄ ʶ˂˂ʹ˄ʽˁˈ ˔˗ˊˇ όɾˉʰ˂ˍʱˌ, 1996), ˃ʶ ʰˉˇˍʷ˂ʶˋ˃ʰ ʹ ʶ˂˂ʹ˄ʽˁʺ ˁˇʽ˄˖˄ʾʰ 
˄ʰ ˃ʹ˄ ʰʽˋʻʱ˄ʶˍʰʽ ʽʵʽʰʾˍʶˊʹ ʰ˄ʱʴˁʹ ˄ʰ ʵʽʰˍʹˊʺˋʶʽ ˃ʽʰ ˉʰˊʱʵˇˋʹ, ʹ ˇˉˇʾʰ ʵʶ˄ ˍʹˌ 
ʰ˄ʺˁʶʽΦ  

ʆˇ ɾʰˊʱˋ˂ʶʽˇ ɲʽʵʰˋˁʰ˂ʶʾˇΣ ˍˇ ˇˉˇʾˇ ʰˉˈ ˍˇ мутс ˃ʷ˔ˊʽ ˍˇ мфмл ˇ˄ˇ˃ʰʸˈˍʰ˄ 
«ɲʽʵʰˋˁʰ˂ʶʾˇ ɮʻʹ˄˗˄»Σ ʶ˄˗ ʰˉˈ ˍˇ мфоо ʷ˖ˌ ˍˇ мфур «ɾʰˊʱˋ˂ʶʽˇˌ ʃʰʽʵʰʴ˖ʴʽˁʺ 
ɮˁʰʵʹ˃ʾʰ»Σ ʰ˄ʺˁʶʽ ˋˍʽˌ ˎˉˇʵˇ˃ʷˌ ˍˇˎ ʃʰʽʵʰʴ˖ʴʽˁˇˏ ʆ˃ʺ˃ʰˍˇˌ ɲʹ˃ˇˍʽˁʺˌ 
ɳˁˉʰʾʵʶˎˋʹˌ όʃʆɲɳύ ˍˇˎ ɳʻ˄ʽˁˇˏ ˁʰʽ ɼʰˉˇʵʽˋˍˊʽʰˁˇˏ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ ɮʻʹ˄˗˄ ˁʰʽ 
ʶʾ˄ʰʽ ˋˍʶ˄ʱ ˋˎ˄ʵʶʵʶ˃ʷ˄ˇ ˃ʶ ˍʹ ˋˏʴ˔ˊˇ˄ʹ ʽˋˍˇˊʾʰ ˍʹˌ ʶˁˉʰʾʵʶˎˋʹˌ ˍ˖˄ ʵʰˋˁʱ˂˖˄ 
ˁʰʽ ʵʽʵʰˋˁʰ˂ʽˋˋ˗˄ ˋˍʹ˄ ɳ˂˂ʱʵʰΦ ɼʰˍʱ ˍʹ˄ ˉʶˊʾˇʵˇ ˍʹˌ ˂ʶʽˍˇˎˊʴʾʰˌ ˍˇˎ ʵʽʷʻʶˍʶ ʷ˄ʰ 
ˁʰ˂ʱ ʶ˅ˇˉ˂ʽˋ˃ʷ˄ˇ ɳˊʴʰˋˍʺˊʽˇ ʊˎˋʽˁ˗˄ ɳˉʽˋˍʹ˃˗˄, ˉˇ˂˂ʱ ʰˉˈ ˍʰ ˈˊʴʰ˄ʰ ˍˇˎ 
ˇˉˇʾˇˎ ʵʽʰˋ˗ʸˇ˄ˍʰʽ ˃ʷ˔ˊʽ ˁʰʽ ˋʺ˃ʶˊʰΦ ʃˊˈˁʶʽˍʰʽ ʴʽʰ ˋˎ˂˂ˇʴʺ ʽˋˍˇˊʽˁ˗˄ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ˇˊʴʱ˄˖˄ ˍˇˎ мфˇ ˎˁʰʽ нлˇ ˎʰʽ˗˄ʰ, ˋˍʰ ˇˉˇʾʰ ˃ʷ˔ˊʽ ˋˍʽʴ˃ʺˌ ʷ˔ˇˎ˄ 
ˉˊˈˋʲʰˋʹ ˃ʶˍʰˉˍˎ˔ʽʰˁˇʾ ˒ˇʽˍʹˍʷˌ ˁʰʽ ʶˉʽ˂ʶʴ˃ʷ˄ʶˌ ˇ˃ʱʵʶˌ ˉˊˇˉˍˎ˔ʽʰˁ˗˄ ˒ˇʽˍʹˍ˗˄ 
ˁʰʽ ʵʶ˄ ʷ˔ˇˎ˄ ˁʰˊˉˇ˒ˇˊʺˋʶʽ ˋˎ˄ˍʶˍʰʴ˃ʷ˄ʶˌ ˉˊˇˋˉʱʻʶʽʶˌ ʴʽʰ ˍʹ ʵʽʱˋ˖ˋʹΣ 
ˋˎ˄ˍʺˊʹˋʹ ˁʰʽ ʰ˄ʱʵʶʽ˅ʹ ˍ˖˄ ˇˊʴʱ˄˖˄ ʰˎˍ˗˄ ˋˍʹ˄ ʶˎˊˏˍʶˊʹ ʶˁˉʰʽʵʶˎˍʽˁʺ 
ˁˇʽ˄ˈˍʹˍʰ ˁʰʽ ˍˇˎˌ ˉˇ˂ʾˍʶˌ ʴʶ˄ʽˁˈˍʶˊʰΦ  

ʅˍˇ ˉ˂ʰʾˋʽˇ ˍʹˌ ˉʰˊˇˏˋʰˌ ʶˊʴʰˋʾʰˌΣ ʻʶ˖ˊʺʻʹˁʶ ʰˉˈ ˍˇˎˌ ˋˎʴʴˊʰ˒ʶʾˌ ˈˍʽ ʹ 
ʽˋˍˇˊʾʰ ˍʹˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ʶˁˉʰʾʵʶˎˋʹˌ ˍˇˎ ɾʰˊʰˋ˂ʶʾˇˎ ɲʽʵʰˋˁʰ˂ʶʾˇˎ ʰˉˇˍʶ˂ʶʾ 
ˍˇˉʽˁʺ ʽˋˍˇˊʾʰ ˁʰʽ ˉˊˇˌ ˍˇˏˍˇ ʷʴʽ˄ʶ ʹ ˎˉˈʻʶˋʹ ˈˍʽ ˇʽ ˒ˇʽˍʹˍʷˌ ˍˇˎ ʃʆɲɳ ˍˊʷ˒ˇˎ˄ 
ʽʵʽʰʾˍʶˊˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˄ʰ ˍʹ˄ ʰ˄ʰʵʶʾ˅ˇˎ˄, ˃ʽʰˌ ˁʰʽ ʰ˒ˇˊʱ ˍʹ˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ 
ʶˁˉʰʾʵʶˎˋʹ ˍ˖˄ ˉˊˇˁʰˍˈ˔˖˄ ʵʰˋˁʱ˂˖˄ ˁʰʽ ʵʽʵʰˋˁʰ˂ʽˋˋ˗˄Φ ʍˌ ʶˁ ˍˇˏˍˇˎΣ 
ˉˊˇˉˍˎ˔ʽʰˁʷˌ ˒ˇʽˍʺˍˊʽʶˌ ˍˇˎ ʃʆɲɳ όɳɼʃɮύΣ ʶ˄ʶˊʴʱ ˃ʷ˂ʹ ˍʹˌ ʶˁˉʰʽʵʶˎˍʽˁʺˌ 
ˁˇʽ˄ˈˍʹˍʰˌΣ ʶ˄ʶˉ˂ʱˁʹˋʰ˄ ˋˍˇ ˄ˋ˔ʶʵʽʰˋ˃ˈ ˁʰʽ ˍʹ˄ ˎ˂ˇˉˇʾʹˋʹ ʶˁˉʰʽʵʶˎˍʽˁˇˏ ˎ˂ʽˁˇˏ 
ʴʽʰ ˍʹ˄ ʶ˄ʹ˃ʷˊ˖ˋʹ ˁʰʽ ʶˎʰʽˋʻʹˍˇˉˇʾʹˋʹ ʶˁˉʰʽʵʶˎˍʽˁ˗˄Σ ˃ʰʻʹˍ˗˄ ˁʰʽ ˍˇˎ ˁˇʽ˄ˇˏ 
ʴʽʰ ˍʹ˄ ʽˋˍˇˊʾʰ ˍʹˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ʶˁˉʰʾʵʶˎˋʹˌ ˋˍˇ ɾʰˊʱˋ˂ʶʽˇ ɲʽʵʰˋˁʰ˂ʶʾˇΦ ʆˇ 
ʶˊʶˎ˄ʹˍʽˁˈ ʶˊ˗ˍʹ˃ʰ ˍʹˌ ʶˊʴʰˋʾʰˌ ʶʾ˄ʰʽ ˍˇ ʰ˄ ˁʰʽ ˁʰˍʱ ˉˈˋˇ ˇʽ ˒ˇʽˍʺˍˊʽʶˌ ʻʶ˖ˊˇˏ˄ 
ˈˍʽ ʷ˔ˇˎ˄ ˁʱˉˇʽˇ ˄ʽʵʽʰʾˍʶˊˇ ˊˈ˂ˇ ˋˍʹ˄ ʰ˄ʱʵʶʽ˅ʹ ˍʹˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ʶˁˉʰʾʵʶˎˋʹˌ 
ˉˇˎ ˂ʱ˃ʲʰ˄ʶ ˔˗ˊʰ ˋˍˇ ɾʰˊʱˋ˂ʶʽˇ ɲʽʵʰˋˁʰ˂ʶʾˇ ˖ˌ ʶ˄ʶˊʴʱ ˃ʷ˂ʹ ˍʹˌ ʶˁˉʰʽʵʶˎˍʽˁʺˌ 
ˁˇʽ˄ˈˍʹˍʱˌ ˍˇˎΦ 

ʅʶ ˈΣˍʽ ʰ˒ˇˊʱ ˍˇ ˍʽ ˉˊʷˉʶʽ ˄ʰ ˉʶˊʽʷ˔ʶʽ ʷ˄ʰ ʶˁˉʰʽʵʶˎˍʽˁˈ ˉˊˈʴˊʰ˃˃ʰ 
ˁʰ˂˂ʽʷˊʴʶʽʰˌ ʵʶ˅ʽˇˍʺˍ˖˄ ʶ˄ʹ˃ʷˊ˖ˋʹˌ ˁʰʽ ˋˎʸʺˍʹˋʹˌ ˍ˖˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ 
ʶˉʽˍʶˎʴ˃ʱˍ˖˄ ˃ʶˍʰ˅ˏ ʶʽʵʽˁ˗˄ ˁʰʽ ˃ʹ ʶʽʵʽˁ˗˄ όBaram-Tsabari & Lewenstein, 2016̃  
2017a  ̃2017b  ̃Neeley et al., 2014̃ Newman, 2019̃ Stocklmayer & Rennie, нлмтύ ʵʶ˄ 
ˎˉʱˊ˔ʶʽ ʰˉˈ˂ˎˍʹ ˋˎ˃˒˖˄ʾʰΦ ʍˋˍˈˋˇ, ˋˍʹ˄ ˉʰˊˇˏˋʰ ʷˊʶˎ˄ʰ ˍʷʻʹˁʶ ˁʱˉˇʽˇ 
ˉ˂ʰʾˋʽˇΣ ˍˇ ˇˉˇʾˇ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˉʰˊʰˁʱˍ˖Σ ˋ˔ʶˍʽˁʱ ˃ʶ ˍˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇΣ ˍʹ 
ʵʽʱˊˁʶʽʰ ˁʰʽ ˍˇ ˁˇʽ˄ˈ ˋˍˈ˔ʶˎˋʹˌ ˍˇˎ ʶ˄ ˂ˈʴ˖ ʶˁˉʰʽʵʶˎˍʽˁˇˏ ˎ˂ʽˁˇˏ ό.Ǌŀȅ et al., 
2012̃ Rodgers et al., 2018).  

ɾʶʻˇʵˇ˂ˇʴʾʰ  

ʆˇ ʵʶʾʴ˃ʰ ˍʹˌ ʷˊʶˎ˄ʰˌ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ʶˉˍʱ ˉˊˇˉˍˎ˔ʽʰˁʷˌ ˒ˇʽˍʺˍˊʽʶˌ ˍˇˎ ʃʆɲɳ 
ˍˇˎ ɳɼʃɮ, ˉˇˎ ʶˉʷ˂ʶ˅ʰ˄ ˄ʰ ˉʰˊʰˁˇ˂ˇˎʻʺˋˇˎ˄ ˍˇ ˃ʱʻʹ˃ʰ ʶ˂ʶˏʻʶˊʹˌ ʶˉʽ˂ˇʴʺˌ 
ɯˍˎˉʶˌ ˁʰʽ ˃ʹ ʆˎˉʽˁʷˌ ɾˇˊ˒ʷˌ ˃ʱʻʹˋʹˌ ˋˍʽˌ ʊˎˋʽˁʷˌ ɳˉʽˋˍʺ˃ʶˌΣ ʱˊʰ ʶʾ˔ʰ˄ 
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ʽʵʽʰʾˍʶˊˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˋˍˇ˄ ˍˇ˃ʷʰ ˍ˖˄ ʱˍˎˉ˖˄ ˃ˇˊ˒˗˄ ˃ʱʻʹˋʹˌΦ ʆˇ ˃ʱʻʹ˃ʰ 
ʰˉˇˍʶ˂ˇˏ˄ˍʰ˄ ʰˉˈ ʵˏˇ ˃ʷˊʹΦ ʅˍˇ ˉˊ˗ˍˇ ˃ʷˊˇˌΣ ˉˇˎ ʵʽʺˊˁʹˋʶ ʷ˅ʽ ʶʲʵˇ˃ʱʵʶˌΣ ˇʽ 
˒ˇʽˍʺˍˊʽʶˌ ʶ˅ˇʽˁʶʽ˗ʻʹˁʰ˄ ˃ʶ ˍʽˌ ʰˊ˔ʷˌ ˍ˖˄ ʱˍˎˉ˖˄ ˃ˇˊ˒˗˄ ˃ʱʻʹˋʹˌ ˋˍʽˌ ˒ˎˋʽˁʷˌ 
ʶˉʽˋˍʺ˃ʶˌ ˁʰʻ˗ˌ ˁʰʽ ˃ʶ ˍʽˌ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ʶˁ˒ʱ˄ˋʶʽˌ ˍˇˎˌΥ ʲʽʲ˂ʾʰ ʶˉʽˋˍʺ˃ʹˌ ʴʽʰ ˍˇˎˌ 
ˉˇ˂ʾˍʶˌΣ ʶˉʽˋˍʹ˃ˇ˄ʽˁˈ ʻʷʰˍˊˇΣ ˄ˍˇˁʽ˃ʰ˄ˍʷˊΣ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˁʷ˄ˍˊʰ ˁʰʽ ˃ˇˎˋʶʾʰ 
ʶˉʽˋˍʹ˃˗˄Σ ˁˇˁΦ  

ʅˍˇ ʵʶˏˍʶˊˇ ˃ʷˊˇˌ ˇʽ ˒ˇʽˍʺˍˊʽʶˌ ʷˉˊʶˉʶ ˄ʰ ʶˉʽ˂ʷ˅ˇˎ˄ ʻʷ˃ʰ ʴʽʰ ˍʹ ʵʽˁʺ ˍˇˎˌ 
ʶˊʴʰˋʾʰ - projectΦ ʅˍˇ ˋʹ˃ʶʾˇ ʰˎˍˈΣ ˉˊˇˍʱʻʹˁʶ ˋˍʹ˄ ˇ˂ˇ˃ʷ˂ʶʽʰ ʰˉˈ ˍˇˎˌ 
ˋˎʴʴˊʰ˒ʶʾˌΣ ˇʽ ˒ˇʽˍʺˍˊʽʶˌ ˄ʰ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˋʶ ˃ʽʰ ˇ˃ʰʵʽˁʺ ʶˊʴʰˋʾʰ ˃ʶ ˋˁˇˉˈ ˍˇ˄ 
ˋ˔ʶʵʽʰˋ˃ˈ ʶˁˉʰʽʵʶˎˍʽˁˇˏ ˎ˂ʽˁˇˏ ˋ˔ʶˍʽˁˇˏ ˃ʶ ˍʹ˄ ʽˋˍˇˊʾʰ ˍʹˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ 
ʶˁˉʰʾʵʶˎˋʹˌ ˋˍˇ ɾʰˊʱˋ˂ʶʽˇ ɲʽʵʰˋˁʰ˂ʶʾˇΦ ʅˍʹ˄ ˉˊˈˍʰˋʹ ʰˎˍʺ ʰ˄ˍʰˉˇˁˊʾʻʹˁʶ ˍˇ 
ˋˏ˄ˇ˂ˇ ˍ˖˄ ˒ˇʽˍʹˍˊʽ˗˄Φ ʁ ˋ˔ʶʵʽʰˋ˃ˈˌ ˁʰʽ ʹ ˎ˂ˇˉˇʾʹˋʹ ˍˇˎ ˎ˂ʽˁˇˏ ʰˁˇ˂ˇˏʻʹˋʶ ˍʽˌ 
ʶ˅ʺˌ ˒ʱˋʶʽˌΥ  

ʊʱˋʹ мΎ ɱ˄˖ˊʽ˃ʾʰ ˃ʶ ˍʹ˄ ʽˋˍˇˊʾʰ ˍʹˌ ʶˁˉʰʾʵʶˎˋʹˌ ˋˍʽˌ ˒ˎˋʽˁʷˌ ʶˉʽˋˍʺ˃ʶˌ 
ˁʰʽ ˃ʶ ˍʹ ˋˎ˂˂ˇʴʺ ˍ˖˄ ʽˋˍˇˊʽˁ˗˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ˇˊʴʱ˄˖˄ ˍˇˎ ɾʰˊʰ̀ ˂ʶʾˇˎ 
ɲʽʵʰˋˁʰ˂ʶʾˇˎΦ ʅˍʹ ˒ʱˋʹ ʰˎˍʺ ˇ ʵʶˏˍʶˊˇˌ ˋˎʴʴˊʰ˒ʷʰˌΣ ˉʰˊˇˎˋʾʰˋʶ ˋˍʽˌ ˒ˇʽˍʺˍˊʽʶˌ 
ˋˏ˄ˍˇ˃ʰ ˍʹ˄ ʽˋˍˇˊʾʰ ˍʹˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ʶˁˉʰʾʵʶˎˋʹˌ ˋˍˇ ɾʰˊʱˋ˂ʶʽˇ ɲʽʵʰˋˁʰ˂ʶʾˇ 
ˁʰʽ ˉʰˊˇˎˋʾʰˋʶ ˃ʶˊʽˁʱ ˈˊʴʰ˄ʰ ˍʹˌ ʰ˄ˍʾˋˍˇʽ˔ʹˌ ˋˎ˂˂ˇʴʺˌΣ ˈˉ˖ˌ ˇ ˒˖˄ˇʴˊʱ˒ˇˌΣ ˍˇ 
ˋˍʶˊʶˇˋˁˈˉʽˇΣ ʹ ˂ʱ˃ˉʰ DavyΣ ˇ ʹ˂ʶˁˍˊˇ˃ʰʴ˄ʺˍʹˌΣ ˍˇ ʰˉ˂ˈ ʶˁˁˊʶ˃ʷˌΣ ˁˇˁΦ  

ʊʱˋʹ нΎ ʅˎʸʺˍʹˋʹ ˁʰʽ ˂ʺ˕ʹ ʰˉˈ˒ʰˋʹˌ ʴʽʰ ˍʰ ˈˊʴʰ˄ʰ ˉˇˎ ʻʰ 
ˉʰˊˇˎˋʽʰˋˍˇˏ˄ ˁʰʽ ˍʹ ˃ˇˊ˒ʺ ˍˇˎ ʶˁˉʰʽʵʶˎˍʽˁˇˏ ˎ˂ʽˁˇˏΦ ʅˍʹ ˒ʱˋʹ ʰˎˍʺΣ ˇʽ 
˒ˇʽˍʺˍˊʽʶˌ ʷˁʰ˄ʰ˄ ˍʽˌ ˉˊˇˍʱˋʶʽˌ ˍˇˎˌ ˋ˔ʶˍʽˁʱ ˃ʶ ˍˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍˇˎ ˎ˂ʽˁˇˏΦ 
ʅˍʰʵʽʰˁʱ ˁʰˍʷ˂ʹ˅ʰ˄ ˋˍˇ ˋˎ˃ˉʷˊʰˋ˃ʰ ˈˍʽ ˍˇ ˎ˂ʽˁˈ ˍˇˎˌ ʻʰ ʷ˔ʶʽ ˍʹ ˃ˇˊ˒ʺ ˋˏ˄ˍˇ˃ˇˎ 
ʲʾ˄ˍʶˇ ˁʰʽ ʻʰ ˉʶˊʽʷ˔ʶʽ ʷ˄ʰ ˃ʷˊˇˌ ʰ˒ʽʶˊ˖˃ʷ˄ˇ ˋˍˇ ɾʰˊʱˋ˂ʶʽˇ ɲʽʵʰˋˁʰ˂ʶʾˇ ˁʰʽ ˋˍʹ˄ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ʶˁˉʰʾʵʶˎˋʹ ˁʰʽ ʷ˄ʰ ʱ˂˂ˇ ˃ʷˊˇˌ ˉˇˎ ʻʰ ʶˋˍʽʱʸʶʽ ˋʶ ˁʱˉˇʽʰ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˈˊʴʰ˄ʰΦ ɮ˄ʰʸʹˍ˗˄ˍʰˌ ʷ˄ʰ ˉ˂ʰʾˋʽˇ ˉˇˎ ˄ʰ ˋˎ˄ʵʷʶʽ ˁʱˉˇʽʰ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˈˊʴʰ˄ʰ ˃ʶˍʰ˅ˏ ˍˇˎˌΣ ˁʰˍʷ˂ʹ˅ʰ˄ ˄ʰ ʰˋ˔ˇ˂ʹʻˇˏ˄ ˃ʶ ˍˇ ˋˍʶˊʶˇˋˁˈˉʽˇ 
ˁʰʽ ˍˇ ˄˒˖˄ˇʴˊʱ˒ˇΦ ɶ ʶˉʽ˂ˇʴʺ ʰˎˍʺ ʷʴʽ˄ʶ ˃ʶ ˍʹ ˂ˇʴʽˁʺ ˈˍʽ ˍʰ ʵˏˇ ʰˎˍʱ ˈˊʴʰ˄ʰ 
ʰˉˇˍʶ˂ˇˏ˄ ˍˇˎˌ ˉˊˇʴˈ˄ˇˎˌ ˍ˖˄ ˋˏʴ˔ˊˇ˄˖˄ ˋˎˋˁʶˎ˗˄ ʰ˄ʰˉʰˊʰʴ˖ʴʺˌ ʶʽˁˈ˄ʰˌ ˁʰʽ 
ʺ˔ˇˎΦ  

ʊʱˋʹ оΎ ɮ˄ʱʻʶˋʹ ʰˊ˃ˇʵʽˇˍʺˍ˖˄ ˁʰʽ ˃ʶ˂ʷˍʹ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰˌΦ ʅˍʹ ˒ʱˋʹ ʰˎˍʺ 
ʷʴʽ˄ʶ ʰ˄ʱʻʶˋʹ ʰˊ˃ˇʵʽˇˍʺˍ˖˄ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʰ ʶ˄ʵʽʰ˒ʷˊˇ˄ˍʰ ˁʰʽ ˍˇ ʴ˄˖ˋˍʽˁˈ 
ˎˉˈʲʰʻˊˇ ˍ˖˄ ˒ˇʽˍʹˍˊʽ˗˄Φ ɲˏˇ ˒ˇʽˍʺˍˊʽʶˌ ʰˋ˔ˇ˂ʺʻʹˁʰ˄ ˃ʶ ˍʹ˄ ʽˋˍˇˊʾʰ ˍˇˎ 
ɾʰˊhˋ˂ʶʾˇˎ ɲʽʵʰˋˁʰ˂ʶʾˇˎΣ ʵˏˇ ʰˋ˔ˇ˂ʺʻʹˁʰ˄ ˃ʶ ˍˇ ˄˒˖˄ˇɹ́ ʱ˒ˇ ˁʰʽ ˍˊʶʽˌ ˃ʶ ˍˇ 
ˋˍʶˊʶˇˋˁˈˉʽˇΣ ʶˁ ˍ˖˄ ˇˉˇʾ˖˄ ʹ ˃ʾʰ ʶʾ˔ʶ ʶˉʽ˒ˇˊˍʽˋˍʶʾ ˁʰʽ ˃ʶ ʵʽʱ˒ˇˊʰ ˍʶ˔˄ʽˁʱ 
ʸʹˍʺ˃ʰˍʰ ˉˇˎ ʰ˒ˇˊˇˏˋʰ˄ ˍʹ˄ ˁʰˍʰˋˁʶˎʺ ˍˇˎ ʲʾ˄ˍʶˇΦ ɶ ˁʱʻʶ ˇ˃ʱʵʰ ʷˁʰ˄ʶ ˃ʾʰ 
˃ʽˁˊʺˌ ʷˁˍʰˋʹˌ ʷˊʶˎ˄ʰ ʲʰˋʽˋ˃ʷ˄ʹ ˋˍʹ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ˉˇˎ ˉˊˇˍʱʻʹˁʶ ʰˉˈ ˍˇˎˌ 
ˋˎʴʴˊʰ˒ʶʾˌ, h ˂˂ɦ ˁʰʽ ˋʶ ˉʹʴʷˌ ˉˇˎ ʶ˄ˍˈˉʽˋʶ ʹ ʾʵʽʰΦ    

ʊʱˋʹ пΎ ʇ˂ˇˉˇʾʹˋʹΦ ɱʽʰ ˍʹ ˒ʱˋʹ ˍʹˌ ˎ˂ˇˉˇʾʹˋʹˌΣ ˇʽ ˍˊʶʽˌ ˇ˃ʱʵʶˌ 
ˋˎ˄ʶˊʴʱˋˍʹˁʰ˄ ˋˍʶ˄ʱ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ʴˊʱ˕ˇˎ˄ ˍˇ ˋʶ˄ʱˊʽˇ, ˁʰʻ˗ˌ ˁʰʽ ˄ʰ 
ʶˉʽ˂ʷ˅ˇˎ˄ ˍˇ ˇˉˍʽˁˇʰˁˇˎˋˍʽˁˈ ˎ˂ʽˁˈ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˋˍˇ ˍʶ˂ʽˁˈ ʲʾ˄ˍʶˇΦ ʆˇ 
ˁˇʽ˄ˈ ˋˍˈ˔ʶˎˋʹˌ ʺˍʰ˄ ˃ʰʻʹˍʷˌΣ ʶˁˉʰʽʵʶˎˍʽˁˇʾ ˁʰʽ ˉˇ˂ʾˍʶˌ ʴʶ˄ʽˁˈˍʶˊʰΦ  

ʆˇ ˃ʱʻʹ˃ʰ ˅ʶˁʾ˄ʹˋʶ ˋˍʽˌ ʰˊ˔ʷˌ ʁˁˍ˖ʲˊʾˇˎ ˍˇˎ ʰˁʰʵʹ˃ʰʿˁˇˏ ʷˍˇˎˌ нлнл-
нлнм ˁʰʽ ˉˇ˂ˏ ʴˊʺʴˇˊʰ ˃ʶˍʰˍˊʱˉʹˁʶ ˋʶ ʶ˅ ʰˉˇˋˍʱˋʶ˖ˌ ʶ˅ʰʽˍʾʰˌ ˍʹˌ ˉʰ˄ʵʹ˃ʽˁʺˌ 
ˁˊʾˋʹˌ ˍˇˎ COVID-мф ˉˇˎ ʷ˂ʰʲʶ ˔˗ˊʰ ʶˁʶʾ˄ʹ ˍʹ˄ ˉʶˊʾˇʵˇΦ ɮˎˍˈ ˉˊʰˁˍʽˁʱ ʷʲʰ˂ʶ  
ʶˉʽˉ˂ʷˇ˄ ʵˎˋˁˇ˂ʾʶˌ ˋˍʹ˄ ʶˉʾˍʶˎ˅ʹ ˍ˖˄ ˋˍˈ˔˖˄ ˍ˖˄ ˒ˇʽˍʹˍˊʽ˗˄Σ ˃ʽʰˌ ˁʰʽ ʶʾ˔ʰ˄ ˉˇ˂ˏ 
ˉʶˊʽˇˊʽˋ˃ʷ˄ʹ ˉˊˈˋʲʰˋʹ ˋˍˇ ɾʰˊʱˋ˂ʶʽˇ ˁʰʽ ˁʰ˃ʾʰ ˉˊˈˋʲʰˋʹ ˋˍʽˌ ʲʽʲ˂ʽˇʻʺˁʶˌΦ  
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ɾʶˍʱ ˍʹ˄ ˇ˂ˇˁ˂ʺˊ˖ˋʹ ˍˇˎ ʶˁˉʰʽʵʶˎˍʽˁˇˏ ˎ˂ʽˁˇˏΣ ˇʽ ˒ˇʽˍʺˍˊʽʶˌ ʰˉʱ˄ˍʹˋʰ˄ 
ˋʶ мм ʶˊ˖ˍʺˋʶʽˌ ʰ˄ˇʽˁˍˇˏ ˍˏˉˇˎΦ ʁʽ ʶˊ˖ˍʺˋʶʽˌ ʰ˒ˇˊˇˏˋʰ˄ ˍˊʶʽˌ ʱ˅ˇ˄ʶˌΥ ˇ ˉˊ˗ˍˇˌ 
ʱ˅ˇ˄ʰˌ ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ ˍˇˎˌ ˂ˈʴˇˎˌ ˉˇˎ ˇʽ ˒ˇʽˍʺˍˊʽʶˌ ʶˉʷ˂ʶ˅ʰ˄ ˍˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ 
˃ʱʻʹ˃ʰ όмύΣ ˇ ʵʶˏˍʶˊˇˌ ʱ˅ˇ˄ʰˌ ˃ʶ ˍˇ ˉ˗ˌ ʶˁˍʽ˃ˇˏ˄ ˇʽ ˒ˇʽˍʺˍˊʽʶˌ ˍʹ˄ ʶ˄ʰˋ˔ˈ˂ʹˋʺ 
ˍˇˎˌ ˃ʶ ˍʹ˄ ʰ˄ʱʵʶʽ˅ʹ ˍʹˌ ʽˋˍˇˊʾʰˌ ˍʹˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ʶˁˉʰʾʵʶˎˋʹˌ ˍ˖˄ ʵʰˋˁʱ˂˖˄ 
ˁʰʽ ʵʽʵʰˋˁʰ˂ʽˋˋ˗˄ ˍˇˎ ʽʵˊˏ˃ʰˍˈˌ ˍˇˎˌ όнΣ оΣ сΣ млΣ ммύ ˁʰʽ ˇ ˍˊʾˍˇˌ ˃ʶ ˍʹ˄ ʰˎˍo-
ʰ˅ʽˇ˂ˈʴʹˋʹ ˍˇˎ ʷˊʴˇˎ ˍˇˎˌ όпΣ рΣ тΣ уΣ фύΦ 

ʁʽ ʰˉʰ˄ˍʺˋʶʽˌ ˍ˖˄ ˒ˇʽˍʹˍˊʽ˗˄ ʰˉˇʵʶ˂ˍʽ˗ʻʹˁʰ˄ ˁʰʽ ʰˁˇ˂ˇˏʻʹˋʶ ʰ˄ʱ˂ˎˋʹ 
ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎΦ  

ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ   

ɶ ʰˉˇʵʶ˂ˍʾ˖ˋʹ ˁʰʽ ʹ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʰˉʰ˄ˍʺˋʶ˖˄ ˍ˖˄ ˒ˇʽˍʹˍˊʽ˗˄ ˒ʰ˄ʷˊ˖ˋʶ ˈˍʽ ˇʽ 
ˉʶˊʽˋˋˈˍʶˊʶˌ ˒ˇʽˍʺˍˊʽʶˌ όʷ˅ʽ ʰˉˈ ˍʽˌ ʶˉˍʱύ ʶˉʷ˂ʶ˅ʰ˄ ˍˇ ˃ʱʻʹ˃ʰ ˍ˖˄ ʱˍˎˉ˖˄ 
˃ˇˊ˒˗˄ ˃ʱʻʹˋʹˌ ˋˍʽˌ ˒ˎˋʽˁʷˌ ʶˉʽˋˍʺ˃ʶˌ, ʵʽˈˍʽ ʶʾ˔ʰ˄ ˉˊˇˋ˖ˉʽˁˈ ʶ˄ʵʽʰ˒ʷˊˇ˄ ʴʽʰ 
ˍʽˌ ˒ˎˋʽˁʷˌ ʶˉʽˋˍʺ˃ʶˌΣ ˋʶ ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶ ˍˇ ˈˍʽ ˉˊˇˋʵˇˁˇˏˋʰ˄ ˄ʰ ˉˊˇˋʶʴʴʾˋˇˎ˄ ˍʽˌ 
˒ˎˋʽˁʷˌ ʶˉʽˋˍʺ˃ʶˌ ˃ʶ ʶ˄ʰ˂˂ʰˁˍʽˁˇˏˌ ˍˊˈˉˇˎˌΣ ʶˁˍˈˌ ˋ˔ˇ˂ʽˁʺˌ ˍʱ˅ʹˌΦ  

ʅ˔ʶˍʽˁʱ ˃ʶ ˍʽˌ ʶˊ˖ˍʺˋʶʽˌ ˍˇˎ ʵʶˏˍʶˊˇˎ ʱ˅ˇ˄ʰΣ ˇʽ ˉʶˊʽˋˋˈˍʶˊʶˌ ˒ˇʽˍʺˍˊʽʶˌ 
ʰˉʱ˄ˍʹˋʰ˄ ˈˍʽ ʶˉʷ˂ʶ˅ʰ˄ ˋˎ˄ʶʽʵʹˍʱ ˍˇ ʻʷ˃ʰ ˍʹˌ ʶ˄ʰˋ˔ˈ˂ʹˋʹˌ ˃ʶ ˍˇ ɾʰˊʱˋ˂ʶʽˇ ˁʰʽ 
ˍʰ ʽˋˍˇˊʽˁʱ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˈˊʴʰ˄ʰΣ ʵʽˈˍʽ ˍˇˎˌ ˒ʰʽ˄ˈˍʰ˄ ʶ˄ʵʽʰ˒ʷˊˇˎˋʰ ʹ ʽʵʷʰ ˍʹˌ 
ʶ˃ʲʱʻˎ˄ˋʹˌ ˁʰʽ ˍʹˌ ʷˊʶˎ˄ʰˌ ˍʹˌ ˍˇˉʽˁʺˌ ʽˋˍˇˊʾʰˌ ˍˇˎ ʽʵˊˏ˃ʰˍˈˌ ˍˇˎˌΦ ɾʶ ˍʰ ˂ˈʴʽʰ 
˃ʽʰˌ ˒ˇʽˍʺˍˊʽʰˌ ζʶʾ˄ʰʽ ˋʰ˄ ˄ʰ ˉʽʱ˄ʶʽˌ ʷ˄ʰ ˁˇ˃˃ʱˍʽ ʰˉˈ ˍʹ ˋˏʴ˔ˊˇ˄ʹ ʽˋˍˇˊʾʰ ˍʹˌ 
ʶˁˉʰʾʵʶˎˋʹˌηΦ ʁʽ ˒ˇʽˍʺˍˊʽʶˌ ʰ˄ʰʴ˄˗ˊʽˋʰ˄ ˈˍʽ ˖ˌ ˋʹ˃ʶˊʽ˄ʷˌ ˒ˇʽˍʺˍˊʽʶˌ ˍˇˎ ʃʆɲɳ 
ʶʾ˔ʰ˄ ˉˇ˂˂ʱ ˄ʰ ʰˉˇˁˇ˃ʾˋˇˎ˄ ʰˉˈ ˍʹ˄ ʷˊʶˎ˄ʰ ˍʹˌ ʽˋˍˇˊʾʰˌ ˍʹˌ ʶˁˉʰʾʵʶˎˋʹˌΣ ˎˉˈ 
ˍʹ˄ ʷ˄˄ˇʽʰ ˈˍʽ ʶʾ˔ʰ˄ ʶˎˁʰʽˊʾʶˌ ʰ˄ʰˋˍˇ˔ʰˋ˃ˇˏ ˋʶ ʸʹˍʺ˃ʰˍʰ ʵʽʵʰˋˁʰ˂ʾʰˌ ˍ˖˄ 
˒ˎˋʽˁ˗˄ ʶˉʽˋˍʹ˃˗˄ ʰ˂˂ʱ ˁʰʽ ˋʶ ˉˇ˂ʽˍʽˋ˃ʽˁʷˌ ˉ˂ʶˎˊʷˌ ˍʹˌ ʽˋˍˇˊʾʰˌ ˍʹˌ 
ʶˁˉʰʾʵʶˎˋʹˌΦ ʁʽ ˉʶˊʽˋˋˈˍʶˊʶˌ ˒ˇʽˍʺˍˊʽʶˌ ʰ˄ʰ˒ʷˊʻʹˁʰ˄ ˋˍˇ ʴʶʴˇ˄ˈˌ ˈˍʽ ʹ 
ʶ˄ʰˋ˔ˈ˂ʹˋʺ ˍˇˎˌ ˃ʶ ˍʹ˄ ʽˋˍˇˊʾʰ ˍˇˎ ʽʵˊˏ˃ʰˍˈˌ ˍˇˎˌ ʶ˄ʾˋ˔ˎˋʶ ʰˁˈ˃ʰ ˉʶˊʽˋˋˈˍʶˊˇ 
ˍʹ˄ ʰʴʱˉʹ ˍˇˎˌ ʴʽʰ ˍˇ ʶˉʱʴʴʶ˂˃ʰ ˉˇˎ ʵʽʱ˂ʶ˅ʰ˄ ˄ʰ ˁʱ˄ˇˎ˄Σ ʰ˒ˇˏ ˃ʷˋ˖ ˍʹˌ 
ʶˊʴʰˋʾʰˌ ʰˎˍʺˌ ʰˉʷˁˍʹˋʰ˄ ʴ˄˗ˋʶʽˌ ʴʽʰ ˍˇ ˎˉˈʲʰʻˊˇ ˍ˖˄ ʵʰˋˁʱ˂˖˄ ˁʰʽ 
ʵʽʵʰˋˁʰ˂ʽˋˋ˗˄ ˉˊˇʹʴˇˏ˃ʶ˄˖˄ ʴʶ˄ʽ˗˄Φ ɳˉʽˉ˂ʷˇ˄Σ ˇʽ ˉʶˊʽˋˋˈˍʶˊʶˌ ˒ˇʽˍʺˍˊʽʶˌ 
ʰ˄ʰ˒ʷˊʻʹˁʰ˄ ˋˍˇ ˈˍʽ ˄ʽ˗ʻˇˎ˄ ˃ʶʴʱ˂ʹ ˇʽˁʶʽˈˍʹˍʰΣ ˍˈˋˇ ˃ʶ ˍˇ ˄ ˔˗ˊˇ ˍˇˎ 
ɾʰˊʰ˂ʶʾˇˎ ˈˋˇ ˁʰʽ ˃ʶ ˍʹ˄ ʽˋˍˇˊʾʰ ˍˇˎ, ʰ˒ˇˏ ʰˎˍˈ ʰˉˇˍʶ˂ʶʾ ˃ʷˊˇˌ ˍʹˌ ˋˏʴ˔ˊˇ˄ʹˌ 
ʽˋˍˇˊʾʰˌ ˍˇˎ ʶˉʰʴʴʷ˂˃ʰˍˈˌ ˍˇˎˌΦ ʅʶ ʰˎˍˈ ˍˇ ˋʹ˃ʶʾˇ ʷʵ˖ˋʰ˄ ʽʵʽʰʾˍʶˊʹ ʷ˃˒ʰˋʹ ˋˍˇ 
ˈˍʽ ʰ˄ˍʾˋˍˇʽ˔ʹ ˉˊˇˋˉʱʻʶʽʰ ʰ˄ʱʵʶʽ˅ʹˌ ˍʹˌ ˋˎ˂˂ˇʴʺˌ ˍ˖˄ ʽˋˍˇˊʽˁ˗˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ 
ˇˊʴʱ˄˖˄ ʻʰ ʺˍʰ˄ ˖˒ʷ˂ʽ˃ˇ ˄ʰ ʴʾ˄ʶʽ ˁʽ ʰˉˈ ˍˇˎˌ ʶˉˈ˃ʶ˄ˇˎˌ ˒ˇʽˍʹˍʷˌ ˁʰʽ ˒ˇʽˍʺˍˊʽʶˌ, 
˗ˋˍʁ ˄ʰ ʶ˄ʽˋ˔ˎʻʶʾ ʹ ˉˊˇˋˉʱʻʶʽʰΦ  

ʅʶ ˈΣˍʽ ʰ˒ˇˊʱ ˍʹ˄ ʰˎˍˇ-ʰ˅ʽˇ˂ˈʴʹˋʹ ˍˇˎ ˉʰˊʰʵˇˍʷˇˎΣ ˇʽ ˒ˇʽˍʺˍˊʽʶˌ 
ʶˉʶˋʺ˃ʰ˄ʰ˄ ˍʰ ˋʹ˃ʶʾʰ ˋˍʰ ˇˉˇʾʰ ʷʵ˖ˋʰ˄ ʽʵʽʰʾˍʶˊʹ ʷ˃˒ʰˋʹ ˍˈˋˇ ˋʶ ˈΣˍʽ ʰ˒ˇˊʱ ˍʹ˄ 
ʽˋˍˇˊʾʰ ˍˇˎ ɾʰˊʰˋ˂ʶʾˇˎ ˈˋˇ ˁʰʽ ˋʶ ˈΣˍʽ ʰ˒ˇˊʱ ˍʰ ʵˏˇ ˈˊʴʰ˄ʰ ˉˇˎ ʶˉʽ˂ʷ˔ʻʹˁʰ˄ 
ʰˉˈ ˍʹ ˋˎ˂˂ˇʴʺ ˍ˖˄ ʽˋˍˇˊʽˁ˗˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ˇˊʴʱ˄˖˄Φ ʅʶ ˈΣˍʽ ʰ˒ˇˊʱ ˍˇ 
ɾʰˊʱˋ˂ʶʽˇΣ ʶˋˍʾʰˋʰ˄ ˋˍʹ˄ ʽˋˍˇˊʽˁˈˍʹˍʰ ˍˇˎ ˔˗ˊˇˎ ˁʰʽ ˋˍˇ ʶˊʴʰˋˍʺˊʽˇ ˍ˖˄ 
ʊˎˋʽˁ˗˄ ɳˉʽˋˍʹ˃˗˄Φ ʅʶ ˈΣˍʽ ʰ˒ˇˊʱ ˍʰ ʵˏˇ ˈˊʴʰ˄ʰΣ ʶˋˍʾʰˋʰ˄ ˋˍˇˎˌ ʶ˒ʶˎˊʷˍʶˌΣ ˋˍʽˌ 
ʰˊ˔ʷˌ ˂ʶʽˍˇˎˊʴʾʰˌ ˍ˖˄ ˇˊʴʱ˄˖˄Σ ˋˍʽˌ ˔ˊʺˋʶʽˌ ˍˇˎˌΣ ˋˍʹ ˋ˔ʷˋʹ ˍˇˎˌ ˃ʶ ˍʽˌ ˋˏʴ˔ˊˇ˄ʶˌ 
ʰ˄ˍʾˋˍˇʽ˔ʶˌ ˋˎˋˁʶˎʷˌ ˁʰʻ˗ˌ ˁʰʽ ˋˍʽˌ ˔ˊʺˋʶʽˌ ˍ˖˄ ˋˎʴˁʶˁˊʽ˃ʷ˄˖˄ ˇˊʴʱ˄˖˄ ˋˍˇ 
ɾʰˊʱˋ˂ʶʽˇ ɲʽʵʰˋˁʰ˂ʶʾˇΦ ʍˋˍˈˋˇΣ ˇʽ ˒ˇʽˍʺˍˊʽʶˌ ʶˉʶˋʺ˃ʰ˄ʰ˄ ˈˍʽ ˔ˊʶʽʱʸʶˍʰʽ 
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ʲʶ˂ˍʾ˖ˋʹ ˍˇ ˒˖ˍˇʴˊʰ˒ʽˁˈ ˎ˂ʽˁˈ ˁʰʻ˗ˌ ˁʰʽ ˉʶˊʰʽˍʷˊ˖ ʰ˄ʱ˂ˎˋʹ ˋʶ ˈΣˍʽ ʰ˒ˇˊʱ ˋˍʹ 
˂ʶʽˍˇˎˊʴʾʰ ˍ˖˄ ˇˊʴʱ˄˖˄Φ ɮˊˁʶˍʷˌ ˒ˇʽˍʺˍˊʽʶˌ ʶˉʶˋʺ˃ʰ˄ʰ˄ ˍʹ˄ ʰ˅ʾʰ ʶˏˊʶˋʹˌ 
ˉˊ˖ˍˈˍˎˉ˖˄ ˉʹʴ˗˄ ʰˉˈ ʰˉˈ˒ˇʽˍˇˎˌ ˍˇˎ ɾʰˊʰˋ˂ʶʾˇˎ ɲʽʵʰˋˁʰ˂ʶʾˇˎΣ ˇʽ ˇˉˇʾʶˌ ʻʰ 
ˉʰˊʶʾ˔ʰ˄ ˋʹ˃ʰ˄ˍʽˁʱ ˋˍˇʽ˔ʶʾʰ ʴʽʰ ˍˇ˄ ˍˊˈˉˇ ʰ˅ʽˇˉˇʾʹˋʹˌ ˍʹˌ ˋˎ˂˂ˇʴʺˌ ˍ˖˄ 
ʽˋˍˇˊʽˁ˗˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ˇˊʴʱ˄˖˄Φ  

ɾʶˍʱ ̱́˄ ˇ˂ˇˁ˂ʺˊ˖ˋʹ ˍ˖˄ ˉʰˊʰˉʱ˄˖ ˒ʱˋʶ˖˄ ˁʰʽ ˍʹ ˋˎ˄ʵˊˇ˃ʺ 
ʶˉʰʴʴʶ˂˃ʰˍʾʰ ˋˁʹ˄ˇʻʷˍʹ ʴʽʰ ˁʱˉˇʽʰ ʸʹˍʺ˃ʰˍʰ ʰʽˋʻʹˍʽˁˇˏ ˍˏˉˇˎΣ ˍˇ ʶˁˉʰʽʵʶˎˍʽˁˈ 
ˎ˂ʽˁˈ ˇ˂ˇˁ˂ʹˊ˗ʻʹˁʶ ˁʰʽ ˉʰˊˇˎˋʽʱˋˍʹˁʶ ˋˍˇ ʊʶˋˍʽʲʱ˂ ɳˉʽˋˍʺ˃ʹˌ нлнм, ˉˇˎ ˍʹ 
ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˔ˊˇ˄ʽʱ ʷʴʽ˄ʶ ʰˉˇˁ˂ʶʽˋˍʽˁʱ ʵʽʰʵʽˁˍˎʰˁʱΦ  

ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ   

ʅˍʹ˄ ˉʰˊˇˏˋʰ ʶˊʴʰˋʾʰ ʵʽʶˊʶˎ˄ʺʻʹˁʶ ˍˇ ʰ˄ ˁʰʽ ˁʰˍʱ ˉˈˋˇ ˒ˇʽˍʺˍˊʽʶˌ ˍˇˎ ʃʆɲɳ 
όɳɼʃɮύ,  ̄ ˇˎ ʶ˄ʶˉ˂ʱˁʹˋʰ˄ ˋˍʹ˄ ʵʹ˃ʽˇˎˊʴʾʰ ʶˁˉʰʽʵʶˎˍʽˁˇˏ ˎ˂ʽˁˇˏ ʴʽʰ ˍʹ˄ ʰ˄ʱʵʶʽ˅ʹ 
ˍʹˌ ʽˋˍˇˊʾʰˌ ˍʹˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ʶˁˉʰʾʵʶˎˋʹˌ ˋˍˇ ɾʰˊʱˋ˂ʶʽˇ ɲʽʵʰˋˁʰ˂ʶʾˇ, ʻʶ˖ˊˇˏ˄ 
ˈˍʽ ʷ˔ˇˎ˄ ˁʱˉˇʽˇ ˄ʽʵʽʰʾˍʶˊˇ ˊˈ˂ˇ ˋˍʹ˄ ʶ˄ʹ˃ʷˊ˖ˋʹ ˁʰʽ ʶˎʰʽˋʻʹˍˇˉˇʾʹˋʹ ˍ˖˄ 
ˉˇ˂ʽˍ˗˄ ˖ˌ ʶ˄ʶˊʴʱ ˃ʷ˂ʹ ˍʹˌ ʶˁˉʰʽʵʶˎˍʽˁʺˌ ˁˇʽ˄ˈˍʹˍʰˌΦ ʆˇ ʶˊ˗ˍʹ˃ʰ ˉˊˇʷˊ˔ʶˍʰʽ ʰˉˈ 
ˍʹ˄ ʰ˄ˍʾ˂ʹ˕ʹ ˈˍʽ ˋˍʹ˄ ɳ˂˂ʱʵʰ ʵʶ˄ ˎˉʱˊ˔ʶʽ ʽʵʽʰʾˍʶˊʰ ʰ˄ʰˉˍˎʴ˃ʷ˄ʹ ˁˇˎ˂ˍˇˏˊʰ 
ʵʽʱˋ˖ˋʹˌ ˁʰʽ ʰ˄ʱʵʶʽ˅ʹˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ˁ˂ʹˊˇ˄ˇ˃ʽʱˌ ʶ˅ʰʽˍʾʰˌ ˍˇˎ ˈˍʽ ʶʾ˃ʰˋˍʶ ˔˗ˊʰ 
ˎˉˇʵˇ˔ʺˌ ˁʰʽ ˈ˔ʽ ˉʰˊʰʴ˖ʴʺˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ʴ˄˗ˋʹˌΦ ʅˍʹ˄ ˉˊˇˁʶʽ˃ʷ˄ʹ ˉʶˊʾˉˍ˖ˋʹΣ 
ʻʶ˖ˊʺʻʹˁʶ ʰˉˈ ˍˇˎˌ ˋˎʴʴˊʰ˒ʶʾˌ ˈˍʽ ʹ ʽˋˍˇˊʾʰ ˍʹˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ʶˁˉʰʾʵʶˎˋʹˌ ˍˇˎ 
ɾʰˊʰˋ˂ʶʾˇˎ ɲʽʵʰˋˁʰ˂ʶʾˇˎ ʰˉˇˍʶ˂ʶʾ ˍˇˉʽˁʺ ʽˋˍˇˊʾʰ ˁʰʽ ˉˊˇˌ ˍˇˏˍˇ ʷʴʽ˄ʶ ʹ 
ˎˉˈʻʶˋʹ ˈˍʽ ˇʽ ˒ˇʽˍʹˍʷˌ ˍˇˎ ʃʆɲɳ ˍˊʷ˒ˇˎ˄ ʽʵʽʰʾˍʶˊˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˄ʰ ˍʹ˄ 
ʰ˄ʰʵʶʾ˅ˇˎ˄, ˃ʽʰˌ ˁʰʽ ʰ˒ˇˊʱ ˍʹ˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ʶˁˉʰʾʵʶˎˋʹ ˍ˖˄ ˉˊˇˁʰˍˈ˔˖˄ 
ʵʰˋˁʱ˂˖˄ ˁʰʽ ʵʽʵʰˋˁʰ˂ʽˋˋ˗˄Φ  

ɮ˄ ˁʰʽ ˍˇ ʵʶʾʴ˃ʰ ˍʹˌ ʷˊʶˎ˄ʰˌ ʶʾ˄ʰʽ ʶ˅ʰʽˊʶˍʽˁʱ ˉʶˊʽˇˊʽˋ˃ʷ˄ˇΣ ˎˉʱˊ˔ˇˎ˄ 
ʶ˄ʵʶʾ˅ʶʽˌ ˈˍʽ ˇʽ ˒ˇʽˍʺˍˊʽʶˌ ˉˇˎ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ˋˍʹ˄ ʷˊʶˎ˄ʰ ʷ˔ˇˎ˄ ʽˋ˔ˎˊˈ ˁʾ˄ʹˍˊˇ ˄ʰ 
˃ʶ˂ʶˍʺˋˇˎ˄ ˁʰʽ ˄ʰ ʰ˄ʰʵʶʾ˅ˇˎ˄ ˍʹ˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ʶˁˉʰʾʵʶˎˋʹ ˍˇˎ ʽʵˊˏ˃ʰˍˈˌ ˍˇˎˌΦ 
ɮˎˍˈ ˒ʱ˄ʹˁʶ ˍˈˋˇ ʰˉˈ ˍˇ ˈˍʽ ʶˉʷ˂ʶ˅ʰ˄ ˄ʰ ʰˋ˔ˇ˂ʹʻˇˏ˄ ˃ʶ ˍˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ ʻʷ˃ʰ 
ˁʰʽ ˈ˔ʽ ˃ʶ ʱ˂˂ʰ ˉˊˇˍʶʽ˄ˈ˃ʶ˄ʰΣ ʰ˂˂ʱ ˁʰʽ ʰˉˈ ˍˇ ʴʶʴˇ˄ˈˌ ˈˍʽ ʵʺ˂˖ˋʰ˄ ˊʹˍʱ ˉ˖ˌ ʹ 
ʽˋˍˇˊʾʰ ˍˇˎ ʽʵˊˏ˃ʰˍˈˌ ˍˇˎˌ ʰˉˇˍʶ˂ʶʾ ʽʵʽʰʾˍʶˊˇ ˁˇ˃˃ʱˍʽ ˍʹˌ ʶˁˉʰʾʵʶˎˋʺˌ ˍˇˎˌΣ ʴʽʰ 
ˍˇ ˇˉˇʾˇ ʻʰ ʺʻʶ˂ʰ˄ ˄ʰ ʶ˄ʹ˃ʶˊ˗ˋˇˎ˄ ˁʰʽ ˄ʰ ʁˎ ʰʽˋʻʹˍˇˉˇʽʺˋˇˎ˄ ˃ʰʻʹˍʷˌΣ 
ʶˁˉʰʽʵʶˎˍʽˁˇˏˌ ˁʰʽ ʶˎˊˏ ˁˇʽ˄ˈΦ   

ɼʰʽ ˈˉ˖ˌ ʰ˄ʰ˒ʷˊʶˍʰʽ ʰˉˈ ˍˇ˄ ɼˇ˂ʽˈˉˇˎ˂ˇ όнлмтύΣ o Eco ʰˉʶˎʻˎ˄ˈ˃ʶ˄ˇˌ 
ˋˍˇ˄ ˁˈˋ˃ˇ ˍʹˌ ʶˁˉʰʾʵʶˎˋʹˌ ʴˊʱ˒ʶʽΥ ζɿˇ˃ʾʸ˖ ˈˍʽ ʻʰ ˉˊʷˉʶʽ ˄ʰ ʶˉʽˋˍˊʷ˕ˇˎ˃ʶ ˋˍʰ 
ˋ˔ˇ˂ʽˁʱ ʻˊʰ˄ʾʰΦ ɳ˄ʰˉˈˁʶʽˍʰʽ ˋˍˇ ˋ˔ˇ˂ʶʾˇ ˁʰʽ ˋʶ ˈ˂ʶˌ ˍʽˌ ˉˊ˖ˍˇʲˇˎ˂ʾʶˌ ˉˇˎ 
˃ˉˇˊˇˏ˄ ˄ʰ ˍˇ ˎˉˇˁʰˍʰˋˍʺˋˇˎ˄ ˄ʰ ʶˁˉʰʽʵʶˏˋˇˎ˄ ˋʽʴʱ ˋʽʴʱ ˍˇˎˌ ˄ʷˇˎˌ ˋʶ ˃ʽʰ 
ˋ˖ˋˍʺ ˁʰˍʰ˄ˈʹˋʹ ˍ˖˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ˃ʶʻˈʵ˖˄Χ ɮ˄ ˉˊʷˉʶʽ ˄ʰ ʶˉʽʲʱ˂˂ˇˎ˃ʶ ˃ʽʰ ˈ˔ʽ 
˃ʰʴʽˁʺ ʶʽˁˈ˄ʰ ˍʹˌ ʶˉʽˋˍʺ˃ʹˌΣ ʵʶ ʻʰ ˉˊʷˉʶʽ ˄ʰ ˍʹ˄ ˉʶˊʽ˃ʷ˄ˇˎ˃ʶ ʰˉˈ ˍʰ ˃ʷˋʰ 
ʶˉʽˁˇʽ˄˖˄ʾʰˌΣ ʶˋʶʾˌ ʶʾˋˍʶ ʰˎˍˇʾ ˉˇˎ ʻʰ ˉˊʷˉʶʽ ˄ʰ ˍʹ˄ ˇʽˁˇʵˇ˃ʺˋʶˍʶ ˋʽʴʱ ˋʽʴʱ ˋˍʹ 
ˋˎ˂˂ˇʴʽˁʺ ˋˎ˄ʶʾʵʹˋʹΣ ˅ʶˁʽ˄˗˄ˍʰˌ ʰˉˈ ˍˇˎˌ ˉʽˇ ˄ʷˇˎˌη όEco, 2003).   

ɰʽʲ˂ʽˇʴˊʰ˒ʾʰ 

Eco, U. (2003). ɶ ˃ʰʴʽˁʺ ʶʽˁˈ˄ʰ ˍʹˌ ʶˉʽˋˍʺ˃ʹˌΦ E˒ ʹ˃Φ ʆˇ ɰʺ˃ʰΣ ɮоф-ɮплΦ 
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ɼˇ˂ʽˈˉˇˎ˂ˇˌΣ ɲΦ όнлмтύΦ ɶ ʵʽʵʰˁˍʽˁʺ ˉˊˇˋʷʴʴʽˋʹ ˍˇˎ ˃ˇˎˋʶʾˇˎ ˒ˎˋʽˁ˗˄ ʶˉʽˋˍʹ˃˗˄. 
ɾʶˍʰʾ˔˃ʽˇΣ ɮʻʺ˄ʰΦ 

ɾˉʰ˂ˍʱˌΣ ɮΦ όмффсύΦ ʃʰˊʰʴ˖ʴʺ ʷ˄ʰ˄ˍʽ ˎˉˇʵˇ˔ʺˌ ˍʹˌ ʶˉʽˋˍʺ˃ʹˌΥ ɾʶˊʽˁʷˌ ˃ʶʻˇʵˇ˂ˇʴʽˁʷˌ 
ˉʰˊʰˍʹˊʺˋʶʽˌΦ ʅˍˇ ɱΦ ɰ˂ʰ˔ʱˁʹ όʶˉʽ˃ύΦ ɶ ɿʶˎˍ˗˄ʶʽʰ ˒ˎˋʽˁʺ ˁʰʽ ʹ ʵʽʱʵˇˋʺ ˍʹˌ ˋˍˇ˄ 
ʶˎˊˏˍʶˊˇ ʲʰ˂ˁʰ˄ʽˁˈ ˔˗ˊˇόˋΦсф-туύΦ ɼʷ˄ˍˊˇ ɿʶˇʶ˂˂ʹ˄ʽˁ˗˄ ɳˊʶˎ˄˗˄ ɳʻ˄ʽˁˇˏ ɹʵˊˏ˃ʰˍˇˌ 
ɳˊʶˎ˄˗˄Φ 
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ʃʰˊʱˊˍʹ˃ʰ   

ʆˇ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽˇ ˍʹˌ ʷˊʶˎ˄ʰˌΥ 

1. ʆʽ ˋʰˌ ʷˁʰ˄ʶ ˄ʰ ʶˉʽ˂ʷ˅ʶˍʶ ʷ˄ʰ ˃ʱʻʹ˃ʰ ˋʰ˄ ˍʽˌ ζɯˍˎˉʶˌ ˁʰʽ ˃ʹ ˍˎˉʽˁʷˌ ˃ˇˊ˒ʷˌ 

ʶˁˉʰʾʵʶˎˋʹˌ ˋˍʽˌ ˒ˎˋʽˁʷˌ ʶˉʽˋˍʺ˃ʶˌηΤ 

2. ʅˍˇ ˃ʱʻʹ˃ʰ ζɯˍˎˉʶˌ ˁʰʽ ˃ʹ ˍˎˉʽˁʷˌ ˃ˇˊ˒ʷˌ ʶˁˉʰʾʵʶˎˋʹˌ ˋˍʽˌ ˒ˎˋʽˁʷˌ ʶˉʽˋˍʺ˃ʶˌη 

ˋʰˌ ˉʰˊˇˎˋʽʱˋˍʹˁʶ ʹ ʵˎ˄ʰˍˈˍʹˍʰ ˄ʰ ʰˋ˔ˇ˂ʹʻʶʾˍʶ ˃ʶ ˍʰ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˈˊʴʰ˄ʰ ˍˇˎ 

ɾʰˊʰˋ˂ʶʾˇˎ ʺ ˄ʰ ˁʱ˄ʶˍʶ ˁʱˉˇʽʰ ʱ˂˂ʹ ʶˊʴʰˋʾʰΦ ʆʽ ˋʰˌ ʷˁʰ˄ʶ ˄ʰ ʶˉʽ˂ʷ˅ʶˍʶ ˄ʰ 

ʰˋ˔ˇ˂ʹʻʶʾˍʶ ˃ʶ ˍʰ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˈˊʴʰ˄ʰ ˍˇˎ ɾʰˊʰˋ˂ʶʾˇˎΤ ɱˊʱ˕ˍʶ ˈˋˇ ˉʽˇ 

ʰ˄ʰ˂ˎˍʽˁʱ ˃ˉˇˊʶʾˍʶ ˍʹ ̀ ˁʷ˕ʹ ˋʰˌΦ 

https://doi.org/10.1080/21548455.2017.1303756
https://doi.org/10.1080/21548455.2011.611627
https://www.informalscience.org/sites/default/files/GradSciComm_Roadmap_Final.compressed.pdf
https://www.informalscience.org/sites/default/files/GradSciComm_Roadmap_Final.compressed.pdf
https://doi.org/10.1038/d41586-019-02372-3
https://www.science.org/content/article/science-communication-science-s-next-frontier
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3. ɸʶ˖ˊʶʾˍʶ ˋʹ˃ʰ˄ˍʽˁʺ ˍʹ ʵʽʱˋ˖ˋʹ ˁʰʽ ˍʹ˄ ʰ˄ʱʵʶʽ˅ʹ ˍ˖˄ ʽˋˍˇˊʽˁ˗˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ 

ˇˊʴʱ˄˖˄ ˍˇˎ ɾʰˊʰˋ˂ʶʾˇˎ ˁʰʽ ʴʽʰˍʾΤ 

4. ʃˇʽˇˌ ʶʾ˄ʰʽ ˇ ˋˁˇˉˈˌ ˍʹˌ ʶˊʴʰˋʾʰˌ ˋʰˌΤ ɸʶ˖ˊʶʾˍʶ ˈˍʽ ʹ ʶˊʴʰˋʾʰ ˋʰˌ ʻʰ ˃ˉˇˊˇˏˋʶ 

˄ʰ ʶʾ˄ʰʽ ˋʹ˃ʰ˄ˍʽˁʺΤ ɱʽʰ ˉˇʽˇ˄ ˁʰʽ ʴʽʰˍʾΤ 

5. ɾʷˋʰ ʰˉˈ ˍʹ˄ ʶˊʴʰˋʾʰ ˋʰˌ ˉˊˇˋˉʰʻʶʾˍʶ ˄ʰ ˒ˍʽʱ˅ʶˍʶ ˎ˂ʽˁˈ ʶˉʽˁˇʽ˄˖˄ʾʰˌ ʴʽʰ ˍˇ˄ 

˔˗ˊˇ ˍˇˎ ɾʰˊʰˋ˂ʶʾˇˎ ˁʰʽ ʴʽʰ ˁʱˉˇʽʰ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˈˊʴʰ˄ʰΦ ʃˇʽʶˌ ˉˍˎ˔ʷˌ 

ʻʶ˖ˊʺˋʰˍʶ ˉʽˇ ˋʹ˃ʰ˄ˍʽˁʷˌ ˄ʰ ˉʰˊˇˎˋʽʱˋʶˍʶ ˁʰʽ ˋˍʽˌ ˇˉˇʾʶˌ ʵ˗ˋʰˍʶ ʷ˃˒ʰˋʹΤ 

ɮ˄ʰ˂ˏˋˍʶΦ 

6. ɮ˄ ʶʾ˔ʰˍʶ ʱ˒ʻˇ˄ˇ ˔ˊˈ˄ˇ ˁʰʽ ˉˈˊˇˎˌ ˍʽ ʻʰ ʻʷ˂ʰˍʶ ʶˉʽˉ˂ʷˇ˄ ˄ʰ ˋ˔ʶʵʽʱˋʶˍʶ ˖ˌ ˎ˂ʽˁˈ 

ʶˉʽˁˇʽ˄˖˄ʾʰˌ ˍʹˌ ʽˋˍˇˊʾʰˌ ˍˇˎ ɾʰˊʰˋ˂ʶʾˇˎ ˁʰʽ ˈ˂ʹˌ ˍʹˌ ˋˎ˂˂ˇʴʺˌ ˍ˖˄ 

ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ˇˊʴʱ˄˖˄Τ 

7. ʃʽˋˍʶˏʶˍʶ ˈˍʽ ˖ˌ ˒ˇʽˍʺˍˊʽʶˌ ˍˇˎ ʃʆɲɳκɳɼʃɮ ʷ˔ʶˍʶ ʽʵʽʰʾˍʶˊˇˎˌ ˋˎ˄ʰʽˋʻʹ˃ʰˍʽˁˇˏˌ 

˂ˈʴˇˎˌκˁʾ˄ʹˍˊʰ ˄ʰ ʶˊʶˎ˄ʺˋʶˍʶ ˍʹ˄ ʽˋˍˇˊʾʰ ˍˇˎ ʽʵˊˏ˃ʰˍˈˌ ˋʰˌΤ 

8. ʃˇʽʶˌ ˉˍˎ˔ʷˌ ʻʰ ʻʷ˂ʰˍʶ ˄ʰ ʷ˔ʶˍʶ ˋˎ˃ˉʶˊʽ˂ʱʲʶʽ ʴʽʰ ˍʰ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˈˊʴʰ˄ʰ ˉˇˎ 

ʰ˄ʰ˂ʱʲʰˍʶΣ ʰ˂˂ʱ ʵʶ˄ ˉˊˇ˂ʱʲʰˍʶ ʺ ʵʶ˄ ʲˊʺˁʰˍʶ ʰˊˁʶˍˈ ˎ˂ʽˁˈ ˂ˈʴ˖ ˍʹˌ ˉʰ˄ʵʹ˃ʾʰˌΤ 

9. ʃˇʽʰ ʻʶ˖ˊʶʾˍʶ ˈˍʽ ʶʾ˄ʰʽ ζˍʰ ʵˎ˄ʰˍʱ ˋʹ˃ʶʾʰη ˍˇˎ ˉʰˊʰʵˇˍʷˇˎ ˋʰˌ ˁʰʽ ˉˇʽʰ ˍʰ 

ζʰʵˏ˄ʰ˃ʰηΤ 

10. ɮ˄ ˅ʁ ˁʽ˄ˇˏˋʰˍʶ ˋʺ˃ʶˊʰ ʰˉˈ ˍʹ˄ ʰˊ˔ʺΣ ˍʽ ʻʰ ˁʱ˄ʰˍʶ ʵʽʰ˒ˇˊʶˍʽˁˈΤ 

11. ʅˍʹ˄ ʶˊʴʰˋʾʰ ˋʰˌ ˋ˔ʶʵʽʱˋʰˍʶ ˎ˂ʽˁˈ ʶˉʽˁˇʽ˄˖˄ʾʰˌ ˍʹˌ ʽˋˍˇˊʾʰˌ ˍˇˎ ɾʰˊʰˋ˂ʶʾˇˎ ˁʰʽ 

ˁʱˉˇʽ˖˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ˇˊʴʱ˄˖˄Φ ʃʽˋˍʶˏʶˍʶ ˈˍʽ ʻʰ ʶʾ˔ʶ ˄ˈʹ˃ʰ ˄ʰ ˋˎ˄ʶ˔ʽˋˍʶʾ ʰˎˍʺ 

ʹ ˉˊˇˋˉʱʻʶʽʰ ˃ʶ ˋˎ˃˒ˇʽˍʹˍʷˌ ˋʰˌ ˍˇˎ ˔ˊˈ˄ˇˎΤ ɱʽʰˍʾΤ ʆʽ ʽʵʽʰʾˍʶˊˇ ʷ˔ˇˎ˄ ˄ʰ 

ˉˊˇˋ˒ʷˊˇˎ˄ ˇʽ ˒ˇʽˍʹˍʷˌ ˍˇˎ ʃʆɲɳκɳɼʃɮ ˉˊˇˌ ʰˎˍʺ ˍʹ ˁʰˍʶˏʻˎ˄ˋʹΤ 
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ɶ ɳˁˉʰʾʵʶˎˋʹ ʴʽʰ ˍʹ ɰʽ˗ˋʽ˃ʹ ɮ˄ʱˉˍˎ˅ʹ ˃ʷˋʰ ʰˉˈ ʷ˄ʰ 
ɾˇ˄ˍʷ˂ˇ ʴʽʰ ˍʹ˄ ɮ˄ʻˊ˗ˉʽ˄ʹ ɮ˄ʱˉˍˎ˅ʹ 

ɶ˂ʾʰˌ ɾˉˈʽˁˇˌΣ ɼ˖˄ˋˍʰ˄ˍʾ˄ˇˌ ʅˁˇˊʵˇˏ˂ʹˌ  

ʃʰʽʵʰʴ˖ʴʽˁˈ ʆ˃ʺ˃ʰ ɲʹ˃ˇˍʽˁʺˌ ɳˁˉʰʾʵʶˎˋʹˌΣ ɳʻ˄ʽˁˈ ˁʰʽ ɼʰˉˇʵʽˋˍˊʽʰˁˈ 
ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɮʻʹ˄˗˄ 

ʃʶˊʾ˂ʹ˕ʹ 

ʅˍʹ˄ ˉʰˊˇˏˋʰ ʶˊʴʰˋʾʰ ʶ˅ʶˍʱʸʶˍʰʽ ʹ ɳˁˉʰʾʵʶˎˋʹ ʴʽʰ ˍʹ ɰʽ˗ˋʽ˃ʹ ɮ˄ʱˉˍˎ˅ʹ όɳɰɮύ ˃ʷˋʰ ʰˉˈ 
ʷ˄ʰ ɾˇ˄ˍʷ˂ˇ ʴʽʰ ˍʹ˄ ɮ˄ʻˊ˗ˉʽ˄ʹ ɮ˄ʱˉˍˎ˅ʹ όɾɮɮύ, ˉˇˎ ʷ˔ʶʽ ˉˊˇˍʰʻʶʾ ʴʽʰ ˄ʰ ˉʶˊʽʴˊʱ˕ʶʽ ˍʹ˄ 
ʰ˄ʱˉˍˎ˅ʹ ˍ˖˄ ʰ˄ʻˊ˗ˉʽ˄˖˄ ˋˎˋˍʹ˃ʱˍ˖˄ ˁʰʽ ʲʰˋʾʸʶˍʰʽ ˋˍʹ˄ ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹ ˍ˖˄ 
ˉʰˊʰʴˈ˄ˍ˖˄ ʊˏˋʹΣ ɼˇʽ˄˖˄ʾʰ ˁʰʽ ɱ˄˗ˋʹΦ ʆˇ ɾɮɮ ʷ˔ʶʽ ʰ˅ʽˇˉˇʽʹʻʶʾ ʴʽʰ ˍʹ˄ ˁʰˍʹʴˇˊʽˇˉˇʾʹˋʹ 
ˍ˖˄ мсф ʶˉʽ˃ʷˊˇˎˌ ʅˍˈ˔˖˄ ɰʽ˗ˋʽ˃ʹˌ ɮ˄ʱˉˍˎ˅ʹˌ όʅɰɮύ ˁʰʽ ˍʹ ˔ʰˊˍˇʴˊʱ˒ʹˋʹ ˍ˖˄ 
ʰ˂˂ʹ˂ʶˉʽʵˊʱˋʶ˖˄ ˍˇˎˌΦ ʃʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˇʽ ʵˎ˄ʰˍˈˍʹˍʶˌ ʴʽʰ ˍʹ˄ ʰ˅ʽˇˉˇʾʹˋʹ ˍˇˎ ɾɮɮ ˋʶ 
ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ ɳɰɮ ˁʰʽ ˍʹ˄ ʶˁˉʰʾʵʶˎˋʹ ˋˍʽˌ ʊˎˋʽˁʷˌ ˁʰʽ ʃʶˊʽʲʰ˂˂ˇ˄ˍʽˁʷˌ ɳˉʽˋˍʺ˃ʶˌ ˃ʷˋ˖ 
ˍʹˌ ʶˉʾ˂ˎˋʹˌ ˉˊˇʲ˂ʺ˃ʰˍˇˌΦ 

ɽʷ˅ʶʽˌ ˁ˂ʶʽʵʽʱΥ ɳˁˉʰʾʵʶˎˋʹ ʴʽʰ ˍʹ ɰʽ˗ˋʽ˃ʹ ɮ˄ʱˉˍˎ˅ʹΣ ʅˍˈ˔ˇʽ ɰʽ˗ˋʽ˃ʹˌ ɮ˄ʱˉˍˎ˅ʹˌΣ 
ɮ˄ ʻˊ˗ˉʽ˄ʹ ɮ˄ʱˉˍˎ˅ʹ 

Education for Sustainable Development through a Human 
Development Model 

Ilias Boikos, Constantine Skordoulis  

Department of Primary Education, National and Kapodistrian University of Athens 

Abstract 

This research examines Education for Sustainable Development (ESD) through a Human 
Development Model (HDM) for the research of the development of the human systems, 
based in the interaction between Nature, Society and Knowledge. The HDM has been used 
for the categorization of the 169 Sustainable Development Goals (SDGs) as well as for the 
mapping of their interlinkages. We present the potential of the HDM in ESD and Science 
Education or Environmental Science Education through problem solving.  
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ɳʽˋʰʴ˖ʴʺ 

ɶ ˉʰˊˇˏˋʰ ʶˊʴʰˋʾʰ ʰˉˇˍʶ˂ʶʾ ˃ʷˊˇˌ ˃ʽʰˌ ʶˊʶˎ˄ʹˍʽˁʺˌ ˉˊˈˍʰˋʹˌ ˉˇˎ ʰ˒ˇˊʱ ˃ʾʰ 
ʵʽʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ˉˊˇˋʷʴʴʽˋʹ ʴʽʰ ˍʹ ˃ʶ˂ʷˍʹ ˁʰʽ ˍˇ ˄ˋ˔ʶʵʽʰˋ˃ˈ ˍʹˌ ʰ˄ʱˉˍˎ˅ʹˌ ˍ˖˄ 
ʰ˄ʻˊ˗ˉʽ˄˖˄ ˋˎˋˍʹ˃ʱˍ˖˄Φ ɶ ʰ˄ʱˉˍˎ˅ʹ ˍ˖˄ ʰ˄ʻˊ˗ˉʽ˄˖˄ ˋˎˋˍʹ˃ʱˍ˖˄ ʶ˅ʶˍʱʸʶˍʰʽ 
˃ʷˋ˖ ʶ˄ˈˌ ɾˇ˄ˍʷ˂ˇˎ ɮ˄ʻˊ˗ˉʽ˄ʹˌ ɮ˄ʱˉˍˎ˅ʹˌ όɾɮɮύ όɾˉˈʽˁˇˌ, 2020), ̄ ˇˎ ʲʰˋʾʸʶˍʰʽ 
ˋˍʹ˄ ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹ ˍˊʽ˗˄ ˉʰˊʰʴˈ˄ˍ˖˄Υ ˍʹˌ ʊˏˋʹˌΣ ˍʹˌ ɼˇʽ˄˖˄ʾʰˌ ˁʰʽ ˍʹˌ ɱ˄˗ˋʹˌΦ 
ɰʰˋʽˁʺ ˎˉˈʻʶˋʹ ˍˇˎ ˃ˇ˄ˍʷ˂ˇˎ ʶʾ˄ʰʽ ˈˍʽ ˋʶ ˁʱʻʶ ˒ʱˋʹ ˍʹˌ ʰ˄ʻˊ˗ˉʽ˄ʹˌ ʰ˄ʱˉˍˎ˅ʹˌ 
ˋˎ˄ʶˊʴˇˏ˄ ˋˍˇʽ˔ʶʾʰ ˍ˖˄ ˒ˎˋʽˁ˗˄ ˋˎ˄ʻʹˁ˗˄ όʊˏˋʹύΣ ˍ˖˄ ˁˇʽ˄˖˄ʽˁ˗˄ ˋ˔ʷˋʶ˖˄ 
όɼˇʽ˄˖˄ʾʰύ ˁʰʽ ˍ˖˄ ʴ˄˖ˋˍʽˁ˗˄ ˉˊˇːˉˇʻʷˋʶ˖˄ όɱ˄˗ˋʹύ ˋʶ ˍˊʾʰ ʶˉʾˉʶʵʰΥ ˍʹ˄ 
ʰ˄ʱˉˍˎ˅ʹ ˍˇˎ ʰˍˈ˃ˇˎΣ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˍʹˌ ˇ˃ʱʵʰˌ ʰ˂˂ʱ ˁʰʽ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˍʹˌ 
ʰ˄ʻˊ˖ˉˈˍʹˍʰˌ ˖ˌ ˋˏ˄ˇ˂ˇ όɳʽˁˈ˄ʰ мύΦ 
 

 
ɳʽˁˈ˄ʰ 6 ʆˇ ɾˇ˄ˍʷ˂ˇ ɮ˄ʻˊ˗ˉʽ˄ʹˌ ɮ˄ʱˉˍˎ˅ʹˌ όɾˉˈʽˁˇˌ, 2020) 

ʍˌ ʲʰˋʽˁˇʾ ˃ʹ˔ʰ˄ʽˋ˃ˇʾ ʴʽʰ ˍʹ˄ ʰ˄ʻˊ˗ˉʽ˄ʹ ʰ˄ʱˉˍˎ˅ʹ ʶ˅ʶˍʱʸˇ˄ˍʰʽ ʹ ʶˉʾ˂ˎˋʹ 
ˉˊˇʲ˂ʹ˃ʱˍ˖˄ ˁʰʽ ʹ ʶ˃˒ʱ˄ʽˋʹ ˍʹˌ ˁʰʽ˄ˇˍˇ˃ʾʰˌ ˁʰʽ ˍʹˌ ˄ʶ˖ˍʶˊʽˁˈˍʹˍʰˌ ˋˍʹ˄ 
ʰ˄ʻˊ˗ˉʽ˄ʹ ˋˎ˃ˉʶˊʽ˒ˇˊʱ ˁʰʽ ˉˊʰˁˍʽˁʺΣ ˁʰʻ˗ˌ ˁʰʽ ˇʽ ʰ˂˂ʹ˂ʶˉʽʵˊʱˋʶʽˌ ˋˍʹ˄ ʶ˅ʷ˂ʽ˅ʹ 
ˍ˖˄ ʲʽˇ˂ˇʴʽˁ˗˄ ˁʰʽ ˉˇ˂ʽˍʽˋ˃ʽˁ˗˄ ˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ ˍˇˎ ʰ˄ʻˊ˗ˉˇˎ ό/ǊŜŀƴȊŀ et al., 
нлмтύΦ ʆˇ ɾɮɮ ʷ˔ʶʽ ʰ˅ʽˇˉˇʽʹʻʶʾ ʴʽʰ ˍʹ˄ ˁʰˍʹʴˇˊʽˇˉˇʾʹˋʹ ˍ˖˄ мсф ʶˉʽ˃ʷˊˇˎˌ 
ʅˍˈ˔˖˄ ɰʽ˗ˋʽ˃ʹˌ ɮ˄ʱˉˍˎ˅ʹˌ όʅɰɮύ ˍˇˎ ʁɶɳ όUnited Nations General Assembly, 
нлмрύ ˁʰʽ ˍʹ ˔ʰˊˍˇʴˊʱ˒ʹˋʹ ˍ˖˄ ʰ˂˂ʹ˂ʶˉʽʵˊʱˋʶ˗˄ ˍˇˎˌ όUnited Nations Statistical 
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Commission, нлмфύΣ ˁʰʻ˗ˌ ˁʰʽ ʴʽʰ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ʶ˄ˈˌ ˇʵʽˁˇˏ ˔ʱˊˍʹ ʴʽʰ ˍʹ 
ʵʽʰˋʰ˒ʺ˄ʽˋʹΣ ʽʶˊʱˊ˔ʹˋʹ ˁʰʽ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ ʃʰʴˁˈˋ˃ʽ˖˄ ʃˊˇʲ˂ʹ˃ʱˍ˖˄ όUnited 
Nations, нлнлύ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʰ ʶ˃ˉ˂ʶˁˈ˃ʶ˄ʰ ˃ʷˊʹ όaŀƧƻǊ Groups and Stakeholders) 
ˁʰʽ ˍʽˌ ˉʶˊʽˋˍʱˋʶʽˌ ˍ˖˄ ˉˊˇʲ˂ʹ˃ʱˍ˖˄ ʰˎˍ˗˄Φ ɳˉʾˋʹˌ ˉˊˇˍʶʾ˄ʶˍʰʽ ˁʰʽ ˖ˌ ʶˊʴʰ˂ʶʾˇ 
ʰ˄ʰˉˍˎ˅ʽʰˁˇˏ ˋ˔ʶʵʽʰˋ˃ˇˏ ʴʽʰ ˍʹ˄ ʶˉʾ˂ˎˋʹ ˍ˖˄ ˉˊˇʲ˂ʹ˃ʱˍ˖˄ ˁʰʽ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ 
ˍ˖˄ ʅɰɮ όɳʽˁˈ˄ʰ 2). 

 

 
ɳʽˁˈ˄ʰ н ɾʶʻˇʵˇ˂ˇʴʾʰ ɳˉʾ˂ˎˋʹˌ ʃˊˇʲ˂ʺ˃ʰˍˇˌ ʴʽʰ ɮ˄ʰˉˍˎ˅ʽʰˁˈ ʅ˔ʶʵʽʰˋ˃ˈ όɾˉˈʽˁˇˌ, 2020) 

ʅʶ ʰˎˍˈ ˍˇ ˉ˂ʰʾˋʽˇ ʶ˅ ʶˍʱʸˇ˄ˍʰʽ ˍʰ ʶ˅ʺˌ ʶˊ˖ˍʺ˃ʰˍʰΥ ˉ˗ˌ ˃ˉˇˊʶʾ ˄ʰ 
ˋˎ˃ʲʱ˂˂ʶʽ ʹ ɳˁˉʰʾʵʶˎˋʹ ʴʽʰ ˍʹ ɰʽ˗ˋʽ˃ʹ ɮ˄ʱˉˍˎ˅ʹ όɳɰɮύ ˋˍʹ ɰʽ˗ˋʽ˃ʹ ɮ˄ʱˉˍˎ˅ʹ ˁʰʽ 
ˉˇʽʰ ʶʾ˄ʰʽ ʹ ʷ˖ˌ ˍ˗ˊʰ ʶ˒ʰˊ˃ˇʴʺ ˍ˖˄ ʅɰɮ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍˇ ˄ ʅˍˈ˔ˇ п 
ζɲʽʰˋ˒ʰ˂ʾʸˇˎ˃ʶ ˍʹ˄ ˔˖ˊʾˌ ʰˉˇˁ˂ʶʽˋ˃ˇˏˌΣ ʽˋˈˍʽ˃ʹ ˁʰʽ ˉˇʽˇˍʽˁʺ ʶˁˉʰʾʵʶˎˋʹ ˁʰʽ 
ˉˊˇʱʴˇˎ˃ʶ ˍʽˌ ʶˎˁʰʽˊʾʶˌ ʵʽʰ ʲʾˇˎ ˃ʱʻʹˋʹˌ ʴʽʰ ˈ˂ˇˎˌη όUnited Nations Educational, 
Scientific and Cultural Organization (UNESCO), 2015̃ UN, нлмфύΦ ɳˉʽˉ˂ʷˇ˄, ʁ ˅ʶˍʱʸʶˍʰʽ 
ˉˇʽʰ ʶʾ˄ʰʽ ʹ ˋ˔ʷˋʹ ˍʹˌ ʶˁˉʰʾʵʶˎˋʹˌ ˍ˖˄ ʊˎˋʽˁ˗˄ ɳˉʽˋˍʹ˃˗˄ ˁʰʽ ˍʹˌ 
ʃʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺˌ ɳˁˉʰʾʵʶˎˋʹˌ ˃ʶ ˍʹ˄ ɳˁˉʰʾʵʶˎˋʹ ʴʽʰ ˍʹ ɰʽ˗ˋʽ˃ʹ ɮ˄ʱˉˍˎ˅ʹ ʰ˂˂ʱ 
ˁʰʽ ˍʹ˄ ʶˁˉʰʾʵʶˎˋʹ ˃ʶ ʲʱˋʹ ˍʹ˄ ʶˉʾ˂ˎˋʹ ˉˊˇʲ˂ʺ˃ʰˍˇˌ όtǊƻōƭŜƳ Based Learning). 
ʅʶ ʰˎˍˈ ˍˇ ˉ˂ʰʾˋʽˇ ʶ˅ʷˍʰˋʹˌ ʰ˄ʰʵʶʽˁ˄ˏˇ˄ˍʰʽ ˍˊʾʰ ʶˉʾˉʶʵʰ ˋˍʹ ˋ˔ʷˋʹ ˍʹˌ 
ɳˁˉʰʾʵʶˎˋʹˌ ʴʽʰ ˍʹ ɰʽ˗ˋʽ˃ʹ ɮ˄ʱˉˍˎ˅ʹΥ мΦ ɶ ɰʽ˗ˋʽ˃ʹ ɮ˄ʱˉˍˎ˅ʹΣ ˇʽ ʅɰɮ ˁʰʽ ʹ ˋ˔ʶˍʽˁʺ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ʴ˄˗ˋʹ ˖ˌ ʴ˄˖ˋˍʽˁˈ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇΣ нΦ ʹ ʶˁˉʰʾʵʶˎˋʹ ˍ˖˄ ʶ˃ˉ˂ʶˁˈ˃ʶ˄˖˄ 
˃ʶˊ˗˄ ˖ˌ ʰ˄ʰˉˍˎ˅ʽʰˁʺ ʵˏ˄ʰ˃ʹ ˁʰʽ оΦ ʹ ʶˁˉʰʾʵʶˎˋʹ ˖ˌ ʰ˄ʻˊ˗ˉʽ˄ʹ ʵˊʰˋˍʹˊʽˈˍʹˍʰ 
ˉˇˎ ˎˉˈˁʶʽˍʰʽ ˋʶ ʰ˄ʰˉˍˎ˅ʽʰˁˈ ˋ˔ʶʵʽʰˋ˃ˈΦ 
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ɾʶʻˇʵˇ˂ˇʴʾʰ 

ɶ ˃ʶʻˇʵˇ˂ˇʴʾʰ ʴʽʰ ˍʹ˄ ˁʰˍʹʴˇˊʽˇˉˇʾʹˋʹ ˍ˖˄ мсф ʶˉʽ˃ʷˊˇˎˌ ʅɰɮ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍʹ˄ 
ʰ˄ʱˉˍˎ˅ʹ ʶ˄ˈˌ ˉ˂ʰʽˋʾˇˎ ʶ˂ʷʴ˔ˇˎ ˍ˖˄ ˉʶˊʽˋˍʱˋʶ˖˄ ˉˇˎ ʰ˒ˇˊˇˏ˄ ˍˇ ˉˊˈʲ˂ʹ˃ʰΣ ˍˇ 
ˇˉˇʾˇ ˁʰ˂ʶʾˍʰʽ ˄ʰ ʰ˄ˍʽ˃ʶˍ˖ˉʾˋʶʽ ˁʱʻʶ ˋˍˈ˔ˇˌΦ ʆˇ ˉ˂ʰʾˋʽˇ ˇˊʾʸʶˍʰʽ ʰˉˈ ˍʰ ʶ˅ʺˌ 
ʶˊ˖ˍʺ˃ʰˍʰΥ 
мΦ ʃˇʽʰ ˉˊˇʲ˂ʺ˃ʰˍʰ ˂ˏ˄ʶʽΤ нΦ ʃˇʽˇˎˌ ʰ˒ˇˊʱ ʹ ʶˉʾˍʶˎ˅ʺ ˍˇˎΤ ʃˇʽˇʽ ʷ˔ˇˎ˄ ˍʹ 
ʵˎ˄ʰˍˈˍʹˍʰ ˄ʰ ˍˇ˄ ˎ˂ˇˉˇʽʺˋˇˎ˄Τ ʃˇʽʰ ʶʾ˄ʰʽ ˍʰ ʶ˄ʵʽʰ˒ʶˊˈ˃ʶ˄ʹ ˃ʷˊʹ ό{ǘŀƪŜƘƻƭŘŜǊǎύ 
ˉˇˎ ʶ˃ˉ˂ʷˁˇ˄ˍʰʽΤ оΦ ʃˇʽʰ ˉʶˊʽˇ˔ʺ ˁʰʽ ˉˇʽʰ ʵˊʰˋˍʹˊʽˈˍʹˍʰ ʰ˒ˇˊʱΤ ʃˇʽʶˌ ʶʾ˄ʰʽ ˇʽ 
˒ˎˋʽˁʷˌΣ ˁˇʽ˄˖˄ʽˁʷˌ ˁʰʽ ʴ˄˖ˋˍʽˁʷˌ ʵˎ˄ʰˍˈˍʹˍʶˌ ˉˇˎ ʶˉʹˊʶʱʸˇˎ˄ ˍʹ˄ ʶˉʾˍʶˎ˅ʹ ˍˇˎ 
ˋˍˈ˔ˇˎΤ ʅʶ ˉˇʽˇ ˉʶʵʾˇ ˍʹˌ ʰ˄ʻˊ˗ˉʽ˄ʹˌ ʵˊʰˋˍʹˊʽˈˍʹˍʰˌ όʊˏˋʹΣ ɼˇʽ˄˖˄ʾʰΣ ɱ˄˗ˋʹύ 
ˉˊʷˉʶʽ ˄ʰ ˉʰˊʷ˃ʲˇˎ˃ʶ ʴʽʰ ˄ʰ ʶˉʽˍʶˎ˔ʻʶʾ ˇ ˋˍˈ˔ˇˌΤ ɾʶ ˉˇʽˇˎˌ ʱ˂˂ˇˎˌ ˋˍˈ˔ˇˎˌ 
ʰ˂˂ʹ˂ʶˉʽʵˊʱΤ пΦ ʃˇʽˇ ʶʾ˄ʰʽ ˍˇ ˔ˊˇ˄ʽˁˈ ˉ˂ʰʾˋʽˇ ˋˍˇ ˇˉˇʾˇ ˉˊʷˉʶʽ ˄ʰ ˎ˂ˇˉˇʽʹʻʶʾΤ рΦ 
ʃˇʽˇˌ ʶʾ˄ʰʽ ˇ ˉʽˇ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˌ ˍˊˈˉˇˌ ʴʽʰ ˄ʰ ʶˉʽˍʶˎ˔ʻʶʾ ˇ ˋˍˈ˔ˇˌ ˃ʶ ʲʱˋʹ ˍˇˎˌ 
ˉʶˊʽˇˊʽˋ˃ˇˏˌ ˁʰʽ ˍʽˌ ʵˎ˄ʰˍˈˍʹˍʶˌ ˉˇˎ ˎˉʱˊ˔ˇˎ˄Τ 

ɶ ʶ˅ʷˍʰˋʹ ˍ˖˄ ˉʰˊʰˉʱ˄˖ ʶˊ˖ˍʹ˃ʱˍ˖˄ ʴʽʰ ˁʱʻʶ ʶˉʽ˃ʷˊˇˎˌ ʅɰɮ ʰˉˈ ˍˇˎˌ 
мсф ˋʶ ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶ ˋˍˇʽ˔ʶʾʰ ʰˉˈ ʵʽʱ˒ˇˊʶˌ ˍʶ˔˄ʽˁʷˌ ˁʰˍʹʴˇˊʽˇˉˇʾʹˋʹˌ όŦƻǊƳŀƭ 
concept analysis, conceptual clustering, argumentative/expert judgement approach) 
ˇʵʺʴʹˋʶ ˋˍʹ˄ ˍʰ˅ʽ˄ˈ˃ʹˋʹ ˍ˖˄ ʅɰɮ ˋˍʽˌ ˁʰˍʹʴˇˊʾʶˌ ʊˏˋʹΣ ɼˇʽ˄˖˄ʾʰΣ ɱ˄˗ˋʹ ʰ˂˂ʱ ˁʰʽ 
ˋˍʹ ʵʹ˃ʽˇˎˊʴʾʰ ˎˉˇˁʰˍʹʴˇˊʽ˗˄Φ ʁ ˁʱʻʶ ʶˉʽ˃ʷˊˇˎˌ ˋˍˈ˔ˇˌ ʰ˅ʽˇ˂ˇʴʺʻʹˁʶ ˍˈˋˇ ˃ʶ 
ʲʱˋʹ ˍˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍˇˎ ˋˍˈ˔ˇˎΣ ˈˋˇ ˁʰʽ ˃ʶ ̱̌  ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍ˖˄ ʵʶʽˁˍ˗˄ ˉˇˎ 
ʰ˅ʽˇ˂ˇʴˇˏ˄ ˍʹ˄ ʶˉʾˍʶˎ˅ʺ ˍˇˎ ό¦bD!, нлмтύΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ 
ˁʰˍʹʴˇˊʽˇˉˇʾʹˋʹˌ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋˍʽˌ ɳ̔ ˁˈ˄ʶ̩ 3,4,5. 
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ɱʽʰ ˍʹ˄ ˁʰˍʰʴˊʰ˒ʺ ˍ˖˄ ʰ˂˂ʹ˂ʶˉʽʵˊʱˋʶ˖˄ ʰ˄ʱ˃ʶˋʰ ˋˍˇˎˌ мсф ʅɰɮ 
ʰ˅ʽˇˉˇʽʺʻʹˁʰ˄ ˋˎʴˁʶ˄ˍˊ˖ˍʽˁʷˌ ʲʽʲ˂ʽˇʴˊʰ˒ʽˁʷˌ ˃ʶ˂ʷˍʶˌ όaƛƻƭŀ et al., 2019̃ UNSC 
2019), ˉˇˎ ʶ˅ʶˍʱʸˇˎ˄ ˍʽˌ ˋˎ˄ʷˊʴʶʽʶˌ ʰˉˈ ˍʹ˄ ʶˉʾˍʶˎ˅ʹ ˍ˖˄ ˋˍˈ˔˖˄, ʰ˂˂ʱ ˁʰʽ ˍʰ 
ʰˊ˄ʹˍʽˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ ʶˉʽ˒ʷˊʶʽ ʹ ʶˉʾˍʶˎ˅ʹ ʶ˄ˈˌ ˋˍˈ˔ˇˎ ˋʶ ˁʱˉˇʽˇ˄ 
ʱ˂˂ˇ ˋˍˈ˔ˇ, ˁʰʻ˗ˌ ˁʰʽ ˍˇ ˉˇ˂ˏˉ˂ˇˁˇ ʵʾˁˍˎˇ ʰ˂˂ʹ˂ʶˉʽʵˊʱˋʶ˖˄ ˉˇˎ ʵʹ˃ʽˇˎˊʴʶʾˍʰʽΣ 
ʹ ˋˎˋˍʹ˃ʽˁʺ ʶ˅ʷˍʰˋʹ ˍˇˎ ˇˉˇʾˇˎ ˃ˉˇˊʶʾ ˄ʰ ʵ˗ˋʶʽ ʵʽʷ˅ˇʵˇ ˋˍʹ ʵʽʰˉˊʰʴ˃ʱˍʶˎˋʹ 
ʰˎˍ˗˄ ˍ˖˄ ʰ˂˂ʹ˂ʶˉʽʵˊʱˋʶ˖˄Φ ɮˉˈ ˍʹ˄ ˁʰˍʰʴˊʰ˒ʺ ʰˎˍʺ ˉˊˇʷˁˎ˕ʶ ˃ʽʰ 
ˋˎʴˁʶ˄ˍˊ˖ˍʽˁʺ ˔ʰˊˍˇʴˊʱ˒ʹˋʹ ˍ˖˄ ʰ˂˂ʹ˂ʶˉʽʵˊʱˋʶ˖˄ όɳʽˁˈ˄ʰ 6ύΦ ɶ ˔ʰˊˍˇʴˊʱ˒ʹˋʹ 
ʰ˅ʽˇˉˇʽʺʻʹˁʶ ʴʽʰ ˍʹ ˃ʶ˂ʷˍʹ ˍ˖˄ ʰ˂˂ʹ˂ʶˉʽʵˊʱˋʶ˖˄ ˍ˖˄ ʶˉʽ˃ʷˊˇˎˌ ˋˍˈ˔˖˄ ˍˇˎ 
ʅˍˈ˔ˇˎ п ˃ʶ ˍˇˎˌ ˎˉˈ˂ˇʽˉˇˎˌ ʅɰɮΦ 

 
ɳʽˁˈ˄ʰ с ʋʰˊˍˇʴˊʱ˒ʹˋʹ ɹˋ˔ˎˊ˗˄ ɮ˂˂ʹ˂ʶˉʽʵˊʱˋʶ˖˄ ˃ʶˍʰ˅ˏ ˍ˖˄ ʶˉʽ˃ʷˊˇˎˌ ʅɰɮ όɾˉˈʽˁˇˌΣ нлнлύ 

 

 


























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































