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ħƟŅĬŏĪėőĬőĸĵň ŏĮƦĬĪĶńıĵŅĔĶĽņėńĠŒĬĔŅĶĕńĭŏėĸŊŗŀĬĮĶŃŏĪĻĽŌƞŏĻĶļģĔŇěŒľĴƞȮħńĚĬńŘĬȮľĸńĔĽŌĨĶěŉĚĴŋƞĚŏĬƟĬŒĬĔŅĶ
įĸŇĨĭŋėĸŅĔĶħƟŅĬĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸĪňŗĴňėŋĦĳŅıĨŅĴŐįĬĵŋĪīĻŅĽĨĶƢĝŅĨŇȮőħĵľĸńĔĽŌĨĶĬňŘĴŋƞĚıńĥĬŅ
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Ţ 

 

ŐľƞĚĔŅĶĪņĚŅĬěĶŇĚĨŅĴėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬŐĸŃŒĬĮƤěěŋĭńĬȮŐĸŃĽŀħėĸƟŀĚĔńĭĵŋĪīĻŅĽĨĶƢĝŅĨŇȮ&ŏĝƞĬȮ
Thailand 2,.' 
  ť,š,šȮĽĩŅĬĔŅĶĦƢĳŅĵĬŀĔľĶŊŀĔŅĶıńĥĬŅħƟŅĬĽńĚėĴŐĸŃĺńĥĬīĶĶĴ 
   ŒĬĮƤěěŋĭńĬȮėŀĴıŇĺŏĨŀĶƢŐĸŃŏėĶŊŗŀĚĴŊŀĪŅĚŏĪėőĬőĸĵňħŇěŇĪńĸœħƟĔĸŅĵŏĮƦĬĽƞĺĬĽņėńĠŒĬĔŅĶŒĝƟ
ĝňĺŇĨĮĶŃěņĺńĬ ŐĸŃĽƞĚįĸĔĶŃĪĭĨƞŀĽńĚėĴŏĮƦĬŀĵƞŅĚĴŅĔȮĞŉŗĚŀŅěĔƞŀŒľƟŏĔŇħĮƤĠľŅĪŅĚĻňĸīĶĶĴŐĸŃĔŅĶĔĶŃĪņįŇħ
ěĶĶĵŅĭĶĶĦȮěņŏĮƦĬĨƟŀĚĴňĭŋėĸŅĔĶŐĸŃįŌƟŏĝňŗĵĺĝŅĠħƟŅĬĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸŏıŊŗŀĝƞĺĵŒľƟĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĽŌƞĵŋėŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏĮƦĬœĮŀĵƞŅĚĶŅĭĶŊŗĬȮĔĸƞŅĺėŊŀȮĽŅĴŅĶĩĝƞĺĵŒľƟĽńĚėĴĮĶńĭĨńĺŐĸŃ 
ĭŌĶĦŅĔŅĶĔŅĶıńĥĬŅŀŋĮĔĶĦƢŐĸŃĞŀĲĨƢŐĺĶƢŒľĴƞȮŕȮŏĕƟŅĔńĭĺńĥĬīĶĶĴŐĸŃĺŇĩňĝňĺŇĨĕŀĚĽńĚėĴœĪĵœħƟŀĵƞŅĚ
ŏľĴŅŃĽĴŐĸŃĴŊŀŀŅĝňıȮıĶƟŀĴĪńŘĚĽŅĴŅĶĩĩƞŅĵĪŀħėĺŅĴĶŌƟŒľƟįŌƟŀŊŗĬȮŏıŇŗĴĔŅĶĶńĭĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭ
įĸĔĶŃĪĭĪŅĚŏĪėőĬőĸĵňĪňŗĽŀħėĸƟŀĚĔńĭěĶĶĵŅĭĶĶĦŒĬĭĶŇĭĪĕŀĚĪŅĚħƟŅĬĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸ 
  ť,š,ŢȮĽĩŅĬĔŅĶĦƢĳŅĵĬŀĔľĶŊŀĔŅĶıńĥĬŅħƟŅĬŏĪėőĬőĸĵň 
   ěŅĔĔŅĶŏĮĸňŗĵĬŐĮĸĚŐĸŃėĺŅĴĔƟŅĺľĬƟŅĪŅĚŏĪėőĬőĸĵňĪňŗŏĔŇħĕŉŘĬŀĵƞŅĚĶĺħŏĶŖĺȮľĸńĔĽŌĨĶŒľƟ
ėĺŅĴĽņėńĠĔńĭĔŅĶİƗĔİĬĬńĔĻŉĔļŅŒľƟĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĪňŗĪńĬĽĴńĵŐĸŃĨŀĭĽĬŀĚĨƞŀėĺŅĴĨƟŀĚĔŅĶ
ĕŀĚĨĸŅħŐĶĚĚŅĬŒĬĭĶŇĭĪĕŀĚőěĪĵƢĔŅĶĪņĚŅĬěĶŇĚȮŏĬƟĬĔĶŃĭĺĬĔŅĶĽĶƟŅĚŏĽĶŇĴŀĚėƢėĺŅĴĶŌƟŐĸŃĪńĔļŃħƟŅĬ
ĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸĕŀĚįŌƟŏĶňĵĬħƟĺĵĨĬŏŀĚ őħĵĴňĶŌĮŐĭĭĔŅĶěńħĔŅĶĻŉĔļŅŐĭĭįĽĴįĽŅĬĶŃľĺƞŅĚ
ĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĽĩŅĭńĬŀŋħĴĻŉĔļŅĽĸńĭĔńĭĔŅĶĴňĮĶŃĽĭĔŅĶĦƢĨĶĚěŅĔĔŅĶĮĢŇĭńĨŇĚŅĬěĶŇĚȮĦȮĽĩŅĬ
ĮĶŃĔŀĭĔŅĶȮȮ&Cooperative and Work-Integrated Education: CWIE) ŏıŊŗŀŒľƟŏĔŇħĔŅĶŏĶňĵĬĶŌƟěŅĔĔŅĶ
ĮĢŇĭńĨŇĚŅĬěĶŇĚȮŐĸŃŏĽĶŇĴĽĶƟŅĚĮĶŃĽĭĔŅĶĦƢĪńŘĚĪŅĚħƟŅĬĺŇĝŅĔŅĶŐĸŃŀŅĝňıȮ 
 
 ť,ŢȮėĺŅĴĨƟŀĚĔŅĶŐĸŃėĺŅĴėŅħľĺńĚĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵ  
 ť,Ţ,ŠȮĔŅĶĶĺĭĶĺĴŐĸŃĺŇŏėĶŅŃľƢĕƟŀĴŌĸėĺŅĴĨƟŀĚĔŅĶ-ėĺŅĴėŅħľĺńĚĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵ  
 ľĸńĔĽŌĨĶĴňĔĶŃĭĺĬĔŅĶĶĺĭĶĺĴŐĸŃĺŇŏėĶŅŃľƢĕƟŀĴŌĸėĺŅĴĨƟŀĚĔŅĶ-ėĺŅĴėŅħľĺńĚĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵȮ
ħńĚĬňŘ 
  ť,Ţ,Š,ŠȮĔŅĶĶĺĭĶĺĴĕƟŀĴŌĸ  

Š'Ȯ ŐĭƞĚĔĸŋƞĴįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵŐĸŃĶŃĭŋĺŇīňĔŅĶŏĔŖĭĶĺĭĶĺĴĕƟŀĴŌĸėĺŅĴĨƟŀĚĔŅĶ-
ėĺŅĴėŅħľĺńĚĕŀĚŐĨƞĸŃĔĸŋƞĴ 

š'Ȯ ěńħĪņĕƟŀėņĩŅĴĽņľĶńĭĔŅĶĽńĴĳŅļĦƢĕŀĚŐĨƞĸŃĔĸŋƞĴįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵȮőħĵ
ėņĩŅĴĨƟŀĚĽŀħėĸƟŀĚĔńĭĔĸŋƞĴŏĮƚŅľĴŅĵŐĸŃŏĬƟĬėĺŅĴĨƟŀĚĔŅĶŐĸŃėŅħľĺńĚĕŀĚ
ŐĨƞĸŃĔĸŋƞĴȮŏĝƞĬȮėŋĦĽĴĭńĨŇľĶŊŀėĺŅĴĽŅĴŅĶĩĪňŗĨƟŀĚĔŅĶěŅĔĭńĦĤŇĨ ĪńĔļŃ
ĪŅĚħƟŅĬŏĪėőĬőĸĵňĪňŗĽņėńĠȮľĶŊŀĮƤĠľŅĪňŗıĭŒĬĔŅĶĪņĚŅĬ 
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ţ 

 

Ţ'Ȯ ėńħŏĸŊŀĔŐĸŃĬńħľĴŅĵĨńĺŐĪĬŐĨƞĸŃĔĸŋƞĴįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵȮ 
ţ'Ȯ ĽńĴĳŅļĦƢŏĝŇĚĸŉĔľĶŊŀĶĺĭĶĺĴĕƟŀĴŌĸěŅĔŐĭĭĮĶŃŏĴŇĬŐĸŃŐĭĭĽŀĭĩŅĴĨŅĴĺŇīň
ĪňŗĔņľĬħ 

Ť'Ȯ ĭńĬĪŉĔįĸěŅĔĔŅĶĽńĴĳŅļĦƢľĶŊŀĔŅĶĽŀĭĩŅĴŀĵƞŅĚĸŃŏŀňĵħŏıŊŗŀŒĝƟŒĬĔŅĶ
ĺŇŏėĶŅŃľƢŒĬĕńŘĬĨŀĬĩńħœĮ 

  ť,Ţ,Š,šȮĺŇīňĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸ 
Š'Ȯ ĶĺĭĶĺĴŐĸŃĽĶŋĮĮĶŃŏħŖĬĪňŗœħƟěŅĔĔĸŋƞĴįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵŐĨƞĸŃĔĸŋƞĴȮŏĝƞĬȮ
ĕƟŀŏĽĬŀŐĬŃ ėĺŅĴĨƟŀĚĔŅĶȮėĺŅĴėŅħľĺńħȮľĶŊŀěŋħŀƞŀĬ 

š'Ȯ ĶŃĭŋĮĶŃŏĳĪĕŀĚėĺŅĴėŇħŏľŖĬȮőħĵŐĵĔĮĶŃŏĳĪėĺŅĴėŇħŏľŖĬŀŀĔŏĮƦĬĔĸŋƞĴȮŏĝƞĬȮ
ėĺŅĴĶŌƟĪŅĚĺŇĝŅĔŅĶ ĪńĔļŃħƟŅĬŏĪėőĬőĸĵň ĪńĔļŃĔŅĶĽŊŗŀĽŅĶȮľĶŊŀĮĶŃĽĭĔŅĶĦƢ
ĔŅĶĪņĚŅĬ 

Ţ'Ȯ ŐěĔŐěĚėĺŅĴĩňŗĕŀĚĮĶŃŏĳĪĕŀĚėĺŅĴėŇħŏľŖĬ 
  ť,Ţ,Š,ŢȮĔŅĶĽĶŋĮįĸĕƟŀĴŌĸ 

Š'Ȯ ĺŇıŅĔļƢĺŇěŅĶĦƢĮĶŃŏħŖĬěŅĔĔŅĶĺŇŏėĶŅŃľƢȮőħĵĔŅĶŀĳŇĮĶŅĵĶƞĺĴĔńĬĕŀĚ
ėĦŃĔĶĶĴĔŅĶıńĥĬŅľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŏıŊŗŀĪņėĺŅĴ
ŏĕƟŅŒěŒĬĮĶŃŏħŖĬĨƞŅĚȮŕ 

š'Ȯ ėńħĔĶŀĚŐĸŃěńħĸņħńĭėĺŅĴĽņėńĠȮőħĵıŇěŅĶĦŅėĺŅĴĽņėńĠĕŀĚŐĨƞĸŃĮĶŃŏħŖĬ
őħĵŀŇĚĨŅĴėĺŅĴěņŏĮƦĬŏĶƞĚħƞĺĬľĶŊŀįĸĔĶŃĪĭĪňŗŏĔŇħĕŉŘĬŒĬĶŃĵŃĵŅĺ 

Ţ'Ȯ ĬņįĸěŅĔĔŅĶĺŇŏėĶŅŃľƢĴŅĶĺĭĶĺĴŐĸŃĽĶŋĮŏĮƦĬĕƟŀŏĽĬŀŐĬŃĪňŗĽŅĴŅĶĩĬņœĮŒĝƟ
ŒĬĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶľĶŊŀĽĶƟŅĚŐĬĺĪŅĚŒľĴƞĪňŗĨŀĭĽĬŀĚĨƞŀėĺŅĴĨƟŀĚĔŅĶ
ĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵ 

 
 ť,Ţ,šȮĔŅĶěńħĪņĨŅĶŅĚŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮ&PLOs) Ĕńĭ
ėĺŅĴĨƟŀĚĔŅĶ-ėĺŅĴėŅħľĺńĚĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵȮ&ŐĽħĚŒĬĳŅėįĬĺĔȮŢ' 
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Ť 

 

ľĴĺħĪňŗȮš 
ĮĶńĝĠŅȮĺńĨĩŋĮĶŃĽĚėƢȮŐĸŃįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮȮȮ 

 
Š, ĮĶńĝĠŅĔŅĶĻŉĔļŅ 

ľĸńĔĽŌĨĶěńħĔŅĶĻŉĔļŅŐĭĭȮOutcome-Based Education (OBE) ĞŉŗĚĴňĔŅĶŏĶňĵĬĶŌƟŏĮƦĬĻŌĬĵƢĔĸŅĚȮ
&Learning-centered Education) ŏĬƟĬĔĶŃĭĺĬĔŅĶĽĶƟŅĚŏĽĶŇĴŀĚėƢėĺŅĴĶŌƟŐĸŃĪńĔļŃħƟŅĬĺŇĪĵŅĔŅĶŐĸŃ
ŏĪėőĬőĸĵňħŇěŇĪńĸĕŀĚįŌƟŏĶňĵĬħƟĺĵĨĬŏŀĚȮ&Constructivism) őħĵĴňĶŌĮŐĭĭĔŅĶěńħĔŅĶĻŉĔļŅŐĭĭįĽĴįĽŅĬ
ĶŃľĺƞŅĚĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĽĩŅĭńĬŀŋħĴĻŉĔļŅĽĸńĭĔńĭĔŅĶĴňĮĶŃĽĭĔŅĶĦƢĨĶĚěŅĔĔŅĶĮĢŇĭńĨŇĚŅĬěĶŇĚȮĦȮĽĩŅĬ
ĮĶŃĔŀĭĔŅĶȮȮ&Cooperative and Work-Integrated Education: CWIE) ŏıŊŗŀŒľƟŏĔŇħĔŅĶŏĶňĵĬĶŌƟěŅĔĔŅĶ
ĮĢŇĭńĨŇĚŅĬěĶŇĚȮŐĸŃŏĽĶŇĴĽĶƟŅĚĮĶŃĽĭĔŅĶĦƢĪńŘĚĪŅĚħƟŅĬĺŇĝŅĔŅĶŐĸŃŀŅĝňıȮĽƞĚŏĽĶŇĴŒľƟįŌƟŏĶňĵĬĴňėĺŅĴıĶƟŀĴħƟĺĵ
ėĺŅĴĶŌƟȮĪńĔļŃȮĽĴĶĶĩĬŃȮŐĸŃŏěĨėĨŇȮŒĬĔŅĶŏĕƟŅĽŌƞőĸĔŐľƞĚĔŅĶĪņĚŅĬěĶŇĚȮ&Ready to work) ĨŅĴėĺŅĴ
ĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬŐĸŃįŌƟĮĶŃĔŀĭĔŅĶ  

 
š, ŏĮƚŅľĴŅĵŐĸŃĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ  Ȯ  
š,ŠȮŏĮƚŅľĴŅĵĕŀĚľĸńĔĽŌĨĶ  

 ŏıŊŗŀįĸŇĨĭńĦĤŇĨĪňŗĴňėĺŅĴĶŌƟŐĸŃĪńĔļŃħƟŅĬĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮŐĸŃĔŅĶĪņĚŅĬŀĵƞŅĚĴŊŀ
ŀŅĝňıȮĪňŗıĶƟŀĴŏĕƟŅĽŌƞőĸĔŐľƞĚĔŅĶĪņĚŅĬěĶŇĚĨŅĴėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬŐĸŃįŌƟĮĶŃĔŀĭĔŅĶȮĽŅĴŅĶĩĬņ
ŀĚėƢėĺŅĴĶŌƟœĮĮĶŃĵŋĔĨƢŒĝƟĚŅĬœħƟĨŅĴőěĪĵƢěĶŇĚĪňŗŏĮĸňŗĵĬœĮĨŅĴĺŇĺńĥĬŅĔŅĶĕŀĚŏĪėőĬőĸĵňŐĸŃĽńĚėĴȮŏĮƦĬįŌƟŒİƙĶŌƟ
ŐĸŃĻŉĔļŅľŅėĺŅĴĶŌƟŒľĴƞŏıŇŗĴŏĨŇĴŏĽĴŀȮıĶƟŀĴıńĥĬŅŀĚėƢėĺŅĴĶŌƟŐĸŃĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴĽŌƞĽńĚėĴȮĴňěĶĶĵŅĭĶĶĦȮ
ŐĸŃĴňėŋĦĸńĔļĦŃĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢĕŀĚĴľŅĺŇĪĵŅĸńĵĴľŇħĸ 
š,šȮĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ 

ŏıŊŗŀŒľƟįŌƟĽņŏĶŖěĔŅĶĻŉĔļŅĴňėŋĦĸńĔļĦŃħńĚĬňŘ 
Š, ĴňėĺŅĴĶŌƟŐĸŃĪńĔļŃıŊŘĬģŅĬħƟŅĬĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮĪňŗĽŅĴŅĶĩĬņœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶ
ŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŏĪėőĬőĸĵňħŇěŇĪńĸœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

š, ĽŅĴŅĶĩıńĥĬŅĬĺńĨĔĶĶĴľĶŊŀőĞĸŌĝńĬħŇěŇĪńĸȮŒĬħƟŅĬĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢȮħƟŅĬĺŇĪĵŅĔŅĶĕƟŀĴŌĸȮħƟŅĬ
ėĺŅĴĴńŗĬėĚĮĸŀħĳńĵȮľĶŊŀħƟŅĬŀŇĬŏĪŀĶƢŏĬŖĨĽĶĶıĽŇŗĚȮĽņľĶńĭĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅěĶŇĚŒĬ
ĳŅėŀŋĨĽŅľĔĶĶĴħŇěŇĪńĸœħƟŀĵƞŅĚĴňėĺŅĴĶńĭįŇħĝŀĭȮŏıŊŗŀŏĮƦĬĔņĸńĚĽņėńĠŒĬĔŅĶıńĥĬŅŐĸŃĽĶƟŅĚĕňħ
ėĺŅĴĽŅĴŅĶĩĪŅĚĔŅĶŐĕƞĚĕńĬĕŀĚĮĶŃŏĪĻ 

Ţ, ĴňĪńĔļŃŐĸŃĮĶŃĽĭĔŅĶĦƢĔŅĶĮĢŇĭńĨŇĚŅĬȮħƟŅĬĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸŒĬĶŃħńĭĴŊŀŀŅĝňıȮ
&Professional Skills) ěŅĔĔŅĶĪņĚŅĬěĶŇĚȮŏıŊŗŀŏĕƟŅĽŌƞőĸĔŐľƞĚĔŅĶĪņĚŅĬěĶŇĚĨŅĴėĺŅĴĨƟŀĚĔŅĶĕŀĚ



 
ĶŃħńĭĮĶŇĠĠŅ R ĨĶňȮȮȮÃ Į,ĭńĦĤŇĨȮȮȮÃ őĪȮȮȮÃ ȮĮ,ĭńĦĤŇĨĝńŘĬĽŌĚȮȮȮÃ ŏŀĔȮȮȮȮ     ėĦŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶ 
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮȮȮȮȮȮȮȮȮȮȮȮ         
___________________________________________________________________________________________________________ 

 

 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮťšşȮŏĴŊŗŀĺńĬĪňŗȮŠŦȮĔńĬĵŅĵĬȮšŤťŧ 
ť 

 

ĨĸŅħŐĶĚĚŅĬŐĸŃįŌƟĮĶŃĔŀĭĔŅĶȮ 
ţ, ĽŅĴŅĶĩĽŊŗŀĽŅĶœħƟŀĵƞŅĚĴŊŀŀŅĝňıŒĬĭĶŇĭĪĪŅĚĺŇĝŅĔŅĶŐĸŃĔŅĶĪņĚŅĬħƟŅĬĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵň
ħŇěŇĪńĸ 

Ť, ĴňĪńĔļŃĔŅĶĪņĚŅĬŏĮƦĬĪňĴŀĵƞŅĚĴŊŀŀŅĝňıŒĬĔŅĶĪņĚŅĬĶƞĺĴĔńĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
ť, ĴňěĶĶĵŅĭĶĶĦȮėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴȮŐĸŃŏėŅĶıĨƞŀĔġľĴŅĵȮőħĵŏĜıŅŃŀĵƞŅĚĵŇŗĚŒĬħƟŅĬĪňŗ
ŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸ 

Ŧ, ĴňėĺŅĴĔĶŃĨŊŀĶŊŀĶƟĬŒĬĔŅĶŐĽĺĚľŅĮĶŃĽĭĔŅĶĦƢŐĸŃėĺŅĴĶŌƟħƟŅĬĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸ
ŀĵŌƞŏĽĴŀȮŏıŊŗŀĮĶńĭĨńĺŒľƟĪńĬĨƞŀĺŇĺńĥĬŅĔŅĶĕŀĚŏĪėőĬőĸĵňŐĸŃĽńĚėĴȮȮ 

 
Ţ, įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮ(Programůlevel Learning Outcomes: PLOs) 
 ŏĴŊŗŀĽŇŘĬĽŋħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬľĸńĔĽŌĨĶ įŌƟĽņŏĶŖěĔŅĶĻŉĔļŅěŃĽŅĴŅĶĩ  
Š, PLO1: ĮĶŃĵŋĔĨƢŒĝƟľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸŒĬĭĶŇĭĪĨƞŅĚȮŕȮŏıŊŗŀĺŇŏėĶŅŃľƢȮ
ŐĸŃŐĔƟœĕėĺŅĴĪƟŅĪŅĵĪŅĚŏĪėőĬőĸĵňĪňŗĞńĭĞƟŀĬ 
Apply fundamental principles of digital science and technology in various contexts to 
analyze and solve complex technological challenges. 

š, PLO2: ŐĔƟœĕĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸŀĵƞŅĚŏĮƦĬĶŃĭĭŐĸŃŏľĴŅŃĽĴĔńĭ
ĭĶŇĭĪĪňŗĔņľĬħȮ 
Solve problems related to digital science and technology systematically and 
appropriately in with the given context. 

Ţ, PLO3: ŀŀĔŐĭĭŐĬĺĪŅĚŐĔƟĮƤĠľŅħƟŅĬħŇěŇĪńĸŒĬĽŅĕŅĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸįƞŅĬĔŅĶ
ĺŇŏėĶŅŃľƢŐĬĺőĬƟĴĪŅĚŏĪėőĬőĸĵňȮėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟŒĝƟȮľĶŊŀĕƟŀĔņľĬħĕŀĚŀŋĨĽŅľĔĶĶĴȮőħĵĴŋƞĚŏĬƟĬ
ŒĬĽŅĕŅŏĜıŅŃĪŅĚȮœħƟŐĔƞȮĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢȮ&SE) ĺŇĪĵŅĔŅĶĕƟŀĴŌĸȮ&DS) ėĺŅĴĴńŗĬėĚĮĸŀħĳńĵĪŅĚœĞ
ŏĭŀĶƢȮ&CY) ľĶŊŀŀŇĬŏĪŀĶƢŏĬŖĨŐľƞĚĽĶĶıĽŇŗĚȮ&IoT)  
Design digital solutions in digital science and technology by analyzing technological 
trends and user needs or industry requirements, with a focus on specialized areas 
such as Software Engineering (SE), Data Science (DS), Cybersecurity (CY), or Internet of 
Things (IoT). 

ţ, PLO4: ıńĥĬŅŏėĶŊŗŀĚĴŊŀŒĬĔŅĶŐĔƟĮƤĠľŅħƟŅĬħŇěŇĪńĸĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸĨŅĴ
ĔŅĶŀŀĔŐĭĭĪňŗĔņľĬħȮőħĵŒĝƟėĺŅĴŏĝňŗĵĺĝŅĠŒĬĽŅĕŅĨƞŅĚȮŕȮŏĝƞĬȮĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢȮ&SE), 
ĺŇĪĵŅĔŅĶĕƟŀĴŌĸȮ&DS), ėĺŅĴĴńŗĬėĚĮĸŀħĳńĵĪŅĚœĞŏĭŀĶƢȮ&CY) ľĶŊŀŀŇĬŏĪŀĶƢŏĬŖĨŐľƞĚĽĶĶıĽŇŗĚȮ&IoT)  



 
ĶŃħńĭĮĶŇĠĠŅ R ĨĶňȮȮȮÃ Į,ĭńĦĤŇĨȮȮȮÃ őĪȮȮȮÃ ȮĮ,ĭńĦĤŇĨĝńŘĬĽŌĚȮȮȮÃ ŏŀĔȮȮȮȮ     ėĦŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶ 
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮȮȮȮȮȮȮȮȮȮȮȮ         
___________________________________________________________________________________________________________ 

 

 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮťšşȮŏĴŊŗŀĺńĬĪňŗȮŠŦȮĔńĬĵŅĵĬȮšŤťŧ 
Ŧ 

 

Develop digital solutions related to digital science and technology based on the 
given design, with expertise in areas such as Software Engineering (SE), Data Science 
(DS), Cybersecurity (CY), or Internet of Things (IoT). 

Ť, PLO5: ĽŊŗŀĽŅĶŒĬľńĺĕƟŀĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮŒĬĭĶŇĭĪĪŅĚĺŇĝŅĔŅĶŐĸŃŀŅĝňıȮ
įƞŅĬĝƞŀĚĪŅĚĔŅĶıŌħŐĸŃĔŅĶŏĕňĵĬȮőħĵĮĶńĭŒĝƟĶŌĮŐĭĭĴŅĨĶģŅĬŐĸŃĽŊŗŀħŇěŇĪńĸŒľƟŏľĴŅŃĽĴĔńĭĔĸŋƞĴįŌƟĶńĭ
ĽŅĶœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
Communicate effectively on topics related to digital science and technology for 
academic and professional contexts through verbal and written channel using both 
standard and digital media, appropriately tailored to the audience. 

ť, PLO6: ŐĽħĚĪńĔļŃĔŅĶĪņĚŅĬŏĮƦĬĪňĴŐĸŃėĺŅĴĶƞĺĴĴŊŀŀĵƞŅĚĴŊŀŀŅĝňıŒĬĪňĴĪňŗĴňėĺŅĴŏĝňŗĵĺĝŅĠ
ľĸŅĔľĸŅĵŒĬŀŋĨĽŅľĔĶĶĴħŇěŇĪńĸŏıŊŗŀĭĶĶĸŋŏĮƚŅľĴŅĵĶƞĺĴĔńĬ 
Demonstrate professional teamwork and collaboration skills within the 
multidisciplinary team in digital industry to achieve team goals. 

Ŧ, PLO7: ŐĽħĚėĺŅĴĨĶŃľĬńĔĶŌƟħƟŅĬħŇěŇĪńĸŐĸŃėĺŅĴŏĮƦĬıĸŏĴŊŀĚőĸĔȮőħĵĵŉħĴńŗĬŒĬėĺŅĴĶńĭįŇħĝŀĭĪŅĚ
ĽńĚėĴŐĸŃěĶŇĵīĶĶĴŒĬĔŅĶĮĢŇĭńĨŇĚŅĬĪńŘĚŒĬĭĶŇĭĪĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮĳŅĵŒĬĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶ
ŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸ 
Demonstrate digital awareness and global citizenship by upholding social and ethical 
responsibility in academic and professional practices within the domain of digital 
science and technology. 

ŧ, PLO8: ŐĽħĚŒľƟŏľŖĬĩŉĚėĺŅĴĽŅĴŅĶĩĕŀĚįŌƟŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨĪňŗĽŅĴŅĶĩŐĽĺĚľŅėĺŅĴĶŌƟŒľĴƞŀĵƞŅĚŀŇĽĶŃ
ŒĬĽŅĕŅĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸ 
Demonstrate the abilities of lifelong learners who independently acquire emerging 
knowledge related to digital science and technology. 

 
ţ, ėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮĔńĭĴŅĨĶģŅĬĺŇĝŅĝňıȮľĶŊŀȮĴŅĨĶģŅĬėŋĦĺŋĥŇ
ĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇ &ŐĽħĚŒĬĳŅėįĬĺĔȮŢ' 
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ŧ 

 

ľĴĺħĪňŗȮŢ 
ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶȮĶŅĵĺŇĝŅȮŐĸŃȮľĬƞĺĵĔŇĨ 

 
Š, ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅ 
 Š,Š ĶŃĭĭȮĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅŒĝƟȮĶŃĭĭĪĺŇĳŅėȮőħĵȮŠȮĮƖĔŅĶĻŉĔļŅŐĭƞĚŀŀĔŏĮƦĬȮšȮĳŅėĔŅĶĻŉĔļŅ

ĮĔĨŇȮŠȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇĴňĶŃĵŃŏĺĸŅĻŉĔļŅœĴƞĬƟŀĵĔĺƞŅȮŠŤȮĽńĮħŅľƢ 
 Š,š ĔŅĶěńħĔŅĶĻŉĔļŅĳŅėķħŌĶƟŀĬ ŏħŊŀĬĴŇĩŋĬŅĵĬȮĩŉĚȮŏħŊŀĬĔĶĔġŅėĴȮĶŃĵŃŏĺĸŅȮŦȮĽńĮħŅľƢȮĶŅĵĺŇĝŅ

ĭĶĶĵŅĵĶŃĵŃŏĺĸŅȮţŤȮĝńŗĺőĴĚȮĽņľĶńĭĶŅĵĺŇĝŅĪňŗĴňĔŅĶİƗĔĮĢŇĭńĨŇȮLab ĶŃĵŃŏĺĸŅȮŢşȮĝńŗĺőĴĚȮŀŅěěńħ
ŒĬĝƞĺĚĬŀĔŏĺĸŅĶŅĝĔŅĶȮľĶŊŀěńħĨŅĴėĺŅĴěņŏĮƦĬĕŀĚėĦŃĔņľĬħĶŃĵŃŏĺĸŅŐĸŃľĬƞĺĵĔŇĨ 

 Š,Ţ ĔŅĶŏĪňĵĭŏėňĵĚľĬƞĺĵĔŇĨŒĬĶŃĭĭĪĺŇĳŅėȮĔŅĶŏĪňĵĭŏėňĵĚľĬƞĺĵĔŇĨȮĽŅĴŅĶĩĴňœħƟŒĬĔĶĦňĪňŗĴňĔŅĶőŀĬ
ľĬƞĺĵĔŇĨěŅĔĽĩŅĭńĬĔŅĶĻŉĔļŅĪńŘĚŒĬŐĸŃĨƞŅĚĮĶŃŏĪĻȮőħĵŒľƟŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮ
ĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭŀĬŋĮĶŇĠĠŅŐĸŃĮĶŇĠĠŅĨĶň 

 Š,ţ ĔŅĶĽƞĚĴŀĭĔŅĶĻŉĔļŅȮ 
RȮ ŐĭĭĝńŘĬŏĶňĵĬ 
ÃȮ ŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀĽŇŗĚıŇĴıƢŏĮƦĬľĸńĔ 
ÃȮ ŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀŐıĶƞĳŅıŐĸŃŏĽňĵĚŏĮƦĬĽŊŗŀľĸńĔ 
ÃȮ ŐĭĭĪŅĚœĔĸĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢŏĮƦĬĽŊŗŀľĸńĔȮ&E-learning) 
ÃȮ ŐĭĭĪŅĚœĔĸĪŅĚŀŇĬŏĨŀĶƢŏĬŖĨ 
ÃȮ ŀŊŗĬŕȮ&ĶŃĭŋ' 
 

 Š,Ť  ĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨȮĶŅĵĺŇĝŅŐĸŃĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬĕƟŅĴĴľŅĺŇĪĵŅĸńĵȮ&ĩƟŅĴň'  
 ĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨȮĶŅĵĺŇĝŅŐĸŃĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬĕƟŅĴĴľŅĺŇĪĵŅĸńĵȮŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭ
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭŀĬŋĮĶŇĠĠŅŐĸŃĮĶŇĠĠŅĨĶň 
 
š, ľĸńĔĽŌĨĶ Ȯ 
 š,Š ěņĬĺĬľĬƞĺĵĔŇĨȮȮȮ 
 ěņĬĺĬľĬƞĺĵĔŇĨȮĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮ  œĴƞĬƟŀĵĔĺƞŅȮ ŠšşȮ ľĬƞĺĵĔŇĨ  
 š,š őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶȮȮ 
 ěńħĔŅĶĻŉĔļŅĨŅĴĮĶŃĔŅĻėĦŃĔĶĶĴĔŅĶĴŅĨĶģŅĬĔŅĶŀŋħĴĻŉĔļŅȮŏĶŊŗŀĚȮŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭ
ĮĶŇĠĠŅĨĶňȮı,Ļ,ȮšŤťŤȮĮĶŅĔĢħńĚĬňŘȮȮȮ  
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Ũ 

 

Š' ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮȮȮȮȮ            œĴƞĬƟŀĵĔĺƞŅ šţ    ľĬƞĺĵĔŇĨ  
Š,Š ĔĸŋƞĴĺŇĝŅĪňŗĴľŅĺŇĪĵŅĸńĵĔņľĬħȮȮ     šŠȮ ľĬƞĺĵĔŇĨ 
Š,Š,Š ĶŅĵĺŇĝŅȮĴĴĻĪȮŠşşȮĔŅĶĻŉĔļŅĪńŗĺœĮŏıŊŗŀĔŅĶıńĥĬŅĴĬŋļĵƢ Ţ ľĬƞĺĵĔŇĨ 
Š,Š,š ĶŅĵĺŇĝŅĔĸŋƞĴĳŅļŅĪňŗĴľŅĺŇĪĵŅĸńĵĔņľĬħ   ťȮ ľĬƞĺĵĔŇĨ 
Š,Š,Ţ ĶŅĵĺŇĝŅŏĸŊŀĔŒĬĔĸŋƞĴȮMU Literacy    šȮ ľĬƞĺĵĔŇĨ 
Š,Š,ţ ĶŅĵĺŇĝŅŏĸŊŀĔŒĬĔĸŋƞĴȮLiteracy Ť Literacy*  ŠşȮ ľĬƞĺĵĔŇĨ 

Š,š ĶŅĵĺŇĝŅĪňŗľĸńĔĽŌĨĶĔņľĬħ     ŢȮ ľĬƞĺĵĔŇĨ 
š' ľĴĺħĺŇĝŅŏĜıŅŃ     œĴƞĬƟŀĵĔĺƞŅ Ũş    ľĬƞĺĵĔŇĨ  
š,Š ĔĸŋƞĴĺŇĝŅŐĔĬȮ       ŤŠ ľĬƞĺĵĔŇĨ 
š,š ĔĸŋƞĴĺŇĝŅŏĸŊŀĔŏĜıŅŃħƟŅĬȮ     Šŧ ľĬƞĺĵĔŇĨ 
š,Ţ ĔĸŋƞĴĺŇĝŅŏĽĶŇĴĽĶƟŅĚĮĶŃĽĭĔŅĶĦƢŀŅĝňıȮȮȮȮȮȮȮȮ   Ũ ľĬƞĺĵĔŇĨ 
š,ţ ĔĸŋƞĴĺŇĝŅ CapstoneȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   Šš ľĬƞĺĵĔŇĨ 

Ţ' ľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶňȮȮȮȮȮȮȮȮȮȮȮ                ȮȮ ťȮȮ ľĬƞĺĵĔŇĨ 
ľĴŅĵŏľĨŋȮȮ* ĶŅĵĺŇĝŅĪňŗĬńĔĻŉĔļŅěŃĨƟŀĚŏĸŊŀĔĸĚĪŃŏĭňĵĬŏĶňĵĬŏŀĚŒľƟėĶĭĪńŘĚȮŤȮLiteracy 

 
 š,Ţ ĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶ 
 š,Ţ,Š ĔŅĶĔņľĬħĶľńĽĺŇĝŅ 

Š) ėĺŅĴľĴŅĵĕŀĚĶľńĽĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶ ĮĶŃĔŀĭħƟĺĵŀńĔļĶŐĸŃĨńĺŏĸĕĶĺĴ ŦȮľĸńĔőħĵĴňȮţȮȮ

ľĸńĔŐĶĔŏĮƦĬĨńĺŀńĔļĶŐĸŃȮŢȮľĸńĔľĸńĚŏĮƦĬĨńĺŏĸĕ 

     (Š) ĨńĺŀńĔļĶȮţȮľĸńĔŐĶĔȮȮĴňėĺŅĴľĴŅĵħńĚĬňŘ 

¶ ĨńĺŀńĔļĶȮšȮľĸńĔŐĶĔȮŏĮƦĬŀńĔļĶĵƞŀĕŀĚėĦŃĪňŗĶńĭįŇħĝŀĭěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ

ĶŅĵĺŇĝŅ 

MU ľĶŊŀ ĴĴ ľĴŅĵĩŉĚ ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ 

IT ľĶŊŀ ĪĽ ľĴŅĵĩŉĚ ėĦŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶ 

LA ľĶŊŀ ĻĻ ľĴŅĵĩŉĚ ėĦŃĻŇĸĮĻŅĽĨĶƢ 

¶ ĨńĺŀńĔļĶȮšȮľĸńĔľĸńĚȮŏĮƦĬŀńĔļĶĵƞŀĕŀĚĶŅĵĺŇĝŅȮ-ȮĳŅėĺŇĝŅȮ- ĽŅĕŅĺŇĝŅȮ-ȮĔĸŋƞĴĺŇĝŅȮ-Ȯ

őėĶĚĔŅĶȮĪňŗĶńĭįŇħĝŀĭěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
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Šş 

 

DS ů Digital Science and Technology ľĶŊŀ  ĺħȮů ĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸ 

EN ů English Language  ľĶŊŀ  ĳŀȮů ĳŅļŅŀńĚĔķļ 

GE ů General Education  ľĶŊŀ  ĻĪ ů ĻŉĔļŅĪńŗĺœĮ 

LA ů Liberal Arts ľĶŊŀȮĻĻȮů ĻŇĸĮĻŅĽĨĶƢ 

LG ů Languages  ľĶŊŀ  ĳļ ů ĳŅļŅȮ 

TP ů Thai Program ľĶŊŀȮĸĪȮůȮľĸńĔĽŌĨĶœĪĵ 

     (š) ĨńĺŏĸĕȮŢȮľĸńĔĨŅĴľĸńĚĨńĺŀńĔļĶȮȮĴňėĺŅĴľĴŅĵħńĚĬňŘ 

ĨńĺŏĸĕȮŢ ľĸńĔȮȮėŊŀȮŠxx, šxx,ȮŢxx, ŐĸŃȮţxx ŐĽħĚĺŇĝŅŏĶňĵĬŒĬĶŃħńĭĮĶŇĠĠŅĨĶň 

 
 š,Ţ,š ĝŊŗŀĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶ 
   Ĕ,Ȯ ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮȮȮ Ȯ œĴƞĬƟŀĵĔĺƞŅ šţȮ ľĬƞĺĵĔŇĨȮ 

(Š'ȮĔĸŋƞĴĺŇĝŅĪňŗĴľŅĺŇĪĵŅĸńĵĔņľĬħ ȮěņĬĺĬȮšŠȮľĬƞĺĵĔŇĨ 

- ĶŅĵĺŇĝŅȮĴĴĻĪȮŠşş ĔŅĶĻŉĔļŅĪńŗĺœĮŏıŊŗŀĔŅĶıńĥĬŅĴĬŋļĵƢȮěņĬĺĬȮŢ ľĬƞĺĵĔŇĨ 
ěņĬĺĬľĬƞĺĵĔŇĨ (ĪķļġňȮů ĮĢŇĭńĨŇ ů ėƟĬėĺƟŅ) 

*ĴĴĻĪ Šşş ĔŅĶĻŉĔļŅĪńŗĺœĮŏıŊŗŀĔŅĶıńĥĬŅĴĬŋļĵƢ ŢȮ&ŢȮů şȮů ť' 
MUGE 100 General Education for Human Development  

ȮȮȮȮ* ĶŅĵĺŇĝŅĪňŗœħƟĶńĭŀĬŋĴńĨŇŒľƟŏĮƕħĽŀĬŀĵŌƞŐĸƟĺ 
 

- ĶŅĵĺŇĝŅĔĸŋƞĴĳŅļŅĪňŗĴľŅĺŇĪĵŅĸńĵĔņľĬħ œĴƞĬƟŀĵĔĺƞŅȮť ľĬƞĺĵĔŇĨ 

- ĶŅĵĺŇĝŅĳŅļŅœĪĵȮěņĬĺĬȮš ľĬƞĺĵĔŇĨȮħńĚĨƞŀœĮĬňŘ 
ěņĬĺĬľĬƞĺĵĔŇĨ (ĪķļġňȮů ĮĢŇĭńĨŇ ů ėƟĬėĺƟŅ) 

*ĻĻĸĪȮ ŠŠŠ ĳŅļŅœĪĵŏıŊŗŀĔŅĶĽŊŗŀĽŅĶŒĬĶŃħńĭŀŋħĴĻŉĔļŅ šȮ&šȮů şȮů ţ' 
LATP 111 Thai Language for Communication in Higher Education  

ȮȮȮȮ* ĶŅĵĺŇĝŅĪňŗœħƟĶńĭŀĬŋĴńĨŇŒľƟŏĮƕħĽŀĬŀĵŌƞŐĸƟĺ 
 

- ĶŅĵĺŇĝŅĳŅļŅŀńĚĔķļȮŒľƟŏĸŊŀĔŀĵƞŅĚĬƟŀĵȮţȮľĬƞĺĵĔŇĨȮěŅĔĶŅĵĺŇĝŅ
ħńĚĨƞŀœĮĬňŘ 
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ŠŠ 

 

ěņĬĺĬľĬƞĺĵĔŇĨ (ĪķļġňȮů ĮĢŇĭńĨŇ ů ėƟĬėĺƟŅ) 
*ĻĻĳŀȮ Ššš ĳŅļŅŀńĚĔķļĶŃħńĭĔƞŀĬĶŃħńĭĔĸŅĚ šȮ&šȮů şȮů ţ' 
LAEN  122 Pre-intermediate English  
*ĻĻĳŀȮ ŠšŢ ĳŅļŅŀńĚĔķļĶŃħńĭĔĸŅĚ šȮ&šȮů şȮů ţ' 
LAEN  123 Intermediate English  
*ĻĻĳŀȮ Ššţ ĳŅļŅŀńĚĔķļĶŃħńĭĔĸŅĚėƞŀĬĕƟŅĚĽŌĚ šȮ&šȮů şȮů ţ' 
LAEN  124 Upper Intermediate English  
*ĻĻĳŀȮ ŠšŤ ĳŅļŅŀńĚĔķļĶŃħńĭĽŌĚ šȮ&šȮů şȮů ţ' 
LAEN  125 Advanced English  
*ĻĻĻĻȮ ŠşŦ ĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĪŅĚīŋĶĔŇěŀĵƞŅĚĴŊŀŀŅĝňı ŢȮ&ŢȮů şȮů ť' 
LALA 107 Professional English for Business Communication  
*ĻĻĻĻȮ Šşŧ ĳŅļŅŀńĚĔķļĽņľĶńĭĔŅĶĪņĽņĶĺě ŢȮ&ŢȮů şȮů ť' 
LALA 108 English for Conducting Surveys  
*ĻĻĻĻȮ ŠşŨ ĳŅļŅŀńĚĔķļŏıŊŗŀĪńĔļŃĔŅĶĽŊŗŀĽŅĶħŇěŇĪńĸ ŢȮ&ŢȮů şȮů ť' 
LALA 109 English for Digital Communication Skills  
*ĻĻĻĻȮ Ššť ĔŅĶĪņĽņĶĺěŏĮƦĬĳŅļŅŀńĚĔķļ šȮ&šȮů şȮů ţ' 
LALA 126 Conducting Surveys in English  
*ĻĻĻĻȮ ŠšŦ ĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĮĢŇĽńĴıńĬīƢıĸŏĴŊŀĚĵŋėħŇěŇĪńĸ šȮ&šȮů şȮů ţ' 
LALA 127 English for Civic Digital Interactions  
*ĻĻĻĻȮ ŠšŨ ĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĪŅĚīŋĶĔŇěŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı šȮ&šȮů şȮů ţ' 
LALA 129 English for Effective Business Communication  

ȮȮȮȮ* ĶŅĵĺŇĝŅĪňŗœħƟĶńĭŀĬŋĴńĨŇŒľƟŏĮƕħĽŀĬŀĵŌƞŐĸƟĺ 
 

- ĶŅĵĺŇĝŅĔĸŋƞĴȮMU Literacy ĪňŗĴľŅĺŇĪĵŅĸńĵĔņľĬħ œĴƞĬƟŀĵĔĺƞŅȮš ľĬƞĺĵĔŇĨ 
ĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅĔĸŋƞĴȮMU LiteracyȮĪňŗŏĮƕħĽŀĬŒĬ

ĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮĨŅĴĪňŗĽŅĴŅĶĩěńħħņŏĬŇĬĔŅĶœħƟȮŐĸŃœĴƞĕńħĨƞŀĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮŏĶŊŗŀĚȮĔŅĶĔņľĬħ
őėĶĚĽĶƟŅĚľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮĶŃħńĭĮĶŇĠĠŅĨĶňȮ&ľĸńĔĽŌĨĶœĪĵ'ȮőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮťšşȮŏĴŊŗŀĺńĬĪňŗȮŠŦȮĔńĬĵŅĵĬȮšŤťŧ 
Šš 

 

- ĶŅĵĺŇĝŅĔĸŋƞĴȮLiteracy ŤȮĔĸŋƞĴȮœħƟŐĔƞȮHealth Literacy, Science and 
Environment Literacy, Intercultural and Global Awareness Literacy, 
Civic Literacy ŐĸŃȮFinance andȮManagement Literacy œĴƞĬƟŀĵĔĺƞŅȮŠşȮ
ľĬƞĺĵĔŇĨ 

- ĶŅĵĺŇĝŅĔĸŋƞĴȮHealth LiteracyȮŒľƟŏĸŊŀĔŀĵƞŅĚĬƟŀĵȮŠȮľĬƞĺĵĔŇĨ 

- ĶŅĵĺŇĝŅĔĸŋƞĴȮScience and Environment LiteracyȮŒľƟŏĸŊŀĔŀĵƞŅĚĬƟŀĵȮŠȮ
ľĬƞĺĵĔŇĨȮ 

- ĶŅĵĺŇĝŅĔĸŋƞĴȮIntercultural and Global Awareness LiteracyȮŒľƟŏĸŊŀĔ
ŀĵƞŅĚĬƟŀĵȮŠȮľĬƞĺĵĔŇĨȮ 

- ĶŅĵĺŇĝŅĔĸŋƞĴȮCivic LiteracyȮŒľƟŏĸŊŀĔŀĵƞŅĚĬƟŀĵȮŠȮľĬƞĺĵĔŇĨȮ 

- ĶŅĵĺŇĝŅĔĸŋƞĴȮFinance and Management LiteracyȮŒľƟŏĸŊŀĔŀĵƞŅĚĬƟŀĵȮŠȮ
ľĬƞĺĵĔŇĨȮ 

 ĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅ Literacy ŤȮĔĸŋƞĴȮĪňŗŏĮƕħĽŀĬŒĬ
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮĨŅĴĪňŗĽŅĴŅĶĩěńħħņŏĬŇĬĔŅĶœħƟȮŐĸŃœĴƞĕńħĨƞŀĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮŏĶŊŗŀĚȮĔŅĶĔņľĬħ
őėĶĚĽĶƟŅĚľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮĶŃħńĭĮĶŇĠĠŅĨĶňȮ&ľĸńĔĽŌĨĶœĪĵ'ȮőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶ 
 

(š) ĔĸŋƞĴĺŇĝŅĪňŗľĸńĔĽŌĨĶĔņľĬħ ȮěņĬĺĬȮŢȮľĬƞĺĵĔŇĨ 
ěņĬĺĬľĬƞĺĵĔŇĨ (ĪķļġňȮů ĮĢŇĭńĨŇ ů ėƟĬėĺƟŅ) 

ĪĽĻĪ ŠŨŠ ıŊŘĬģŅĬěĶŇĵīĶĶĴĪŅĚėŀĴıŇĺŏĨŀĶƢ šȮ&šȮůȮşȮůȮţ' 
ITGE 191 Fundamentals of Computer Ethics  
ĪĽĻĪ ŢŨŠ ěĶŇĵīĶĶĴħƟŅĬĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸ ŠȮ&ŠȮůȮşȮůȮš' 
ITGE 391 Ethics in Digital Science and Technology  

 
   ĕ,Ȯ ľĴĺħĺŇĝŅŏĜıŅŃȮȮȮȮȮȮȮȮȮȮȮȮȮ  œĴƞĬƟŀĵĔĺƞŅȮȮ ŨşȮ ľĬƞĺĵĔŇĨȮ 
    (Š'ȮĔĸŋƞĴĺŇĝŅŐĔĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮ    ŤŠȮ ľĬƞĺĵĔŇĨ 

- ĶŅĵĺŇĝŅŐĔĬȮěņĬĺĬȮŢ ľĬƞĺĵĔŇĨ 
 



 
ĶŃħńĭĮĶŇĠĠŅ R ĨĶňȮȮȮÃ Į,ĭńĦĤŇĨȮȮȮÃ őĪȮȮȮÃ ȮĮ,ĭńĦĤŇĨĝńŘĬĽŌĚȮȮȮÃ ŏŀĔȮȮȮȮ     ėĦŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶ 
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮȮȮȮȮȮȮȮȮȮȮȮ         
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ŠŢ 

 

ěņĬĺĬľĬƞĺĵĔŇĨ (ĪķļġňȮů ĮĢŇĭńĨŇ ů ėƟĬėĺƟŅ) 
ĪĽĺħ ŠŠŢ ėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇıŊŘĬģŅĬĽņľĶńĭĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵň

ħŇěŇĪńĸ 
ŢȮ&ŢȮůȮşȮůȮť' 

ITDS 113 Mathematics and Statistics Foundation for Digital 
Science and Technology 

 

 

- ĶŅĵĺŇĝŅĭńĚėńĭȮěņĬĺĬȮţŧ ľĬƞĺĵĔŇĨ 
ěņĬĺĬľĬƞĺĵĔŇĨ (ĪķļġňȮů ĮĢŇĭńĨŇ ů ėƟĬėĺƟŅ) 

ĪĽĳļ šŠť ĔŅĶĲƤĚŐĸŃĔŅĶıŌħȮŠ šȮ&šȮůȮşȮůȮţ' 
ITLG 216 Listening and Speaking I  
ĪĽĳļ ššť ĳŅļŅŀńĚĔķļŏĝŇĚŏĪėĬŇėĽņľĶńĭŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ šȮ&šȮůȮşȮůȮţ' 
ITLG 226 Technical English for Information Technology  
*ĪĽĺħ Ššş ĔŅĶŏĕňĵĬőĮĶŐĔĶĴĕńŘĬıŊŘĬģŅĬ ŢȮ&šȮůȮšȮůȮŤ' 
ITDS 120 Fundamentals of Programming  
*ĪĽĺħ ŠšŠ ĔŅĶŏĕňĵĬőĮĶŐĔĶĴĕńŘĬĽŌĚ ŢȮ&šȮůȮšȮůȮŤ' 
ITDS 121 Advanced Programming  
ĪĽĺħ ŠšŢ ĔŅĶėŇħŏĝŇĚėņĬĺĦŐĸŃĔŅĶŐĔƟœĕĮƤĠľŅ šȮ&šȮůȮşȮůȮţ' 
ITDS 123 Computational Thinking and Problem Solving  
ĪĽĺħ ŠŢş ĽĩŅĮƤĨĵĔĶĶĴėŀĴıŇĺŏĨŀĶƢŐĸŃĶŃĭĭĮĢŇĭńĨŇĔŅĶ šȮ&šȮůȮşȮůȮţ' 
ITDS 130 Computer Architecture and Operating Systems  
ĪĽĺħ ŠŢŠ ĶŃĭĭėŀĴıŇĺŏĨŀĶƢŏĝŇĚĮĢŇĭńĨŇ ŠȮ&şȮůȮšȮůȮŠ' 
ITDS 131 Computer System in Practices  
ĪĽĺħ ŠŢš ĶŃĭĭĔŅĶěńħĔŅĶģŅĬĕƟŀĴŌĸ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS /10 Database Management Systems  
ĪĽĺħ ŠŢŢ őėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĸŃĕńŘĬĨŀĬĺŇīň ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 133 Data Structures and Algorithms  
ĪĽĺħ šŢŢ ŏėĶŊŀĕƞŅĵĽŊŗŀĽŅĶėŀĴıŇĺŏĨŀĶƢ ŢȮ&šȮůȮšȮůȮŤ' 
ITDS 233 Computer Networks  



 
ĶŃħńĭĮĶŇĠĠŅ R ĨĶňȮȮȮÃ Į,ĭńĦĤŇĨȮȮȮÃ őĪȮȮȮÃ ȮĮ,ĭńĦĤŇĨĝńŘĬĽŌĚȮȮȮÃ ŏŀĔȮȮȮȮ     ėĦŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶ 
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮȮȮȮȮȮȮȮȮȮȮȮ         
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮťšşȮŏĴŊŗŀĺńĬĪňŗȮŠŦȮĔńĬĵŅĵĬȮšŤťŧ 
Šţ 

 

ěņĬĺĬľĬƞĺĵĔŇĨ (ĪķļġňȮů ĮĢŇĭńĨŇ ů ėƟĬėĺƟŅ) 
ĪĽĺħ šţŢ ĔŅĶıńĥĬŅŏĺŖĭŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟ ŢȮ&šȮůȮšȮůȮŤ' 
ITDS 243 Web Development and Applications  
ĪĽĺħ šŤŢ ĺŇĪĵŅĔŅĶĕƟŀĴŌĸıŊŘĬģŅĬ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 053 Fundamentals of Data Science  
ĪĽĺħ šťŢ ĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢĕńŘĬŐĬŃĬņ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 263 Introduction to Software Engineering  
ĪĽĺħ šŦŢ ėĺŅĴĴńŗĬėĚĕŀĚėŀĴıŇĺŏĨŀĶƢŐĸŃĔŅĶĽŊŗŀĽŅĶ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 273 Computer and Communication Security  
*ĪĽĺħ šŧŢ ĔŅĶıńĥĬŅŐŀĮıĸŇŏėĝńĬĭĬĴŊŀĩŊŀ ŢȮ&šȮůȮšȮůȮŤ' 
ITDS 283 Mobile Application Development  
ĪĽĺħ šŧţ ŀŇĬŏĨŀĶƢŏĬŖĨĽĶĶıĽŇŗĚĕńŘĬŐĬŃĬņ ŢȮ&šȮůȮšȮůȮŤ' 
ITDS 284 Introduction to Internet of Things  
ĪĽĺħ Ţšţ ĔŅĶĭĶŇĔŅĶŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟĶŃĭĭĔŅĶėņĬĺĦŐĭĭėĸŅĺħƢ ŢȮ&šȮůȮšȮůȮŤ' 
ITDS 324 Cloud Computing Systems, Services and Applications  
ĪĽĺħ ŢŧŠ ĔŅĶŒĝƟŏĪėőĬőĸĵňŒĬĔĶŃĭĺĬĔŅĶĪŅĚīŋĶĔŇě ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 16/ Technology in Business Processes  

ȮȮȮȮ* ĶŅĵĺŇĝŅĪňŗœħƟĶńĭŀĬŋĴńĨŇŒľƟŏĮƕħĽŀĬŀĵŌƞŐĸƟĺ 
    
  (š'ȮĔĸŋƞĴĺŇĝŅŏĸŊŀĔŏĜıŅŃħƟŅĬȮȮȮȮȮȮ  ŀĵƞŅĚĬƟŀĵȮŠŧȮľĬƞĺĵĔŇĨ 

ĔĸŋƞĴĺŇĝŅŏĸŊŀĔŏĜıŅŃħƟŅĬȮĮĶŃĔŀĭħƟĺĵȮţȮĔĸŋƞĴȮėŊŀȮĔĸŋƞĴŀŇĬŏĨŀĶƢŏĬŖĨĽĶĶıĽŇŗĚȮ
ĔĸŋƞĴĺŇĪĵŅĔŅĶĕƟŀĴŌĸȮĔĸŋƞĴėĺŅĴĴńŗĬėĚĮĸŀħĳńĵȮŐĸŃĔĸŋƞĴĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢȮőħĵĬńĔĻŉĔļŅŏĸŊŀĔĻŉĔļŅĶŅĵĺŇĝŅ
ŒĬĔĸŋƞĴĺŇĝŅŒħĔŖœħƟĶĺĴĔńĬěņĬĺĬœĴƞĬƟŀĵĔĺƞŅȮťȮĶŅĵĺŇĝŅȮěņĬĺĬȮŠŧȮľĬƞĺĵĔŇĨȮħńĚĨƞŀœĮĬňŘȮ 

&š,Š'ȮĔĸŋƞĴĽŅĕŅŀŇĬŏĨŀĶƢŏĬŖĨĽĶĶıĽŇŗĚ 
ěņĬĺĬľĬƞĺĵĔŇĨ (ĪķļġňȮů ĮĢŇĭńĨŇ ů ėƟĬėĺƟŅ) 

*ĪĽĺħ ŢŢŠ ĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺŐĸŃœĞŏĭŀĶƢĔŅĵĳŅı ŢȮ&šȮůȮšȮůȮŤ' 
ITDS 331 Embedded and Cyber-Physical Systems  
*ĪĽĺħ ŢŢţ ĔŅĶĺŇŏėĶŅŃľƢŐĸŃĔŅĶŐĽħĚįĸĳŅıĕƟŀĴŌĸŀŇĬŏĨŀĶƢŏĬŖĨĽĶĶıĽŇŗĚ ŢȮ&šȮůȮšȮůȮŤ' 
ITDS 334 Internet of Things Data Analytics and Visualization  
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ŠŤ 

 

ěņĬĺĬľĬƞĺĵĔŇĨ (ĪķļġňȮů ĮĢŇĭńĨŇ ů ėƟĬėĺƟŅ) 
*ĪĽĺħ ŢŢť ŀŇĬŏĨŀĶƢŏĬŖĨĽĶĶıĽŇŗĚŏĝŇĚĮĢŇĭńĨŇ ŢȮ&şȮůȮťȮůȮŢ' 
ITDS 336 Practical Internet of Things  
ĪĽĺħ ŢŢŦ ŏĪėőĬőĸĵňĔŅĶĽŊŗŀĽŅĶĕŀĚŀŇĬŏĨŀĶƢŏĬŖĨĽĶĶıĽŇŗĚ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 337 Internet of Things Communication Technology  
ĪĽĺħ ŢŢŧ ėĺŅĴĴńŗĬėĚĮĸŀħĳńĵŐĸŃėĺŅĴŏĮƦĬĽƞĺĬĨńĺĕŀĚĕƟŀĴŌĸŀŇĬŏĨŀĶƢŏĬŖĨ

ĽĶĶıĽŇŗĚ 
ŢȮ&ŢȮůȮşȮůȮť' 

ITDS 338 Internet of Things Security and Privacy  
ĪĽĺħ ŢŢŨ ľńĺĕƟŀıŇŏĻļĪŅĚĶŃĭĭŏėĶŊŀĕƞŅĵŐĸŃŀŇĬŏĪŀĶƢŏĬŖĨĕŀĚĪŋĔĽĶĶıĽŇŗĚ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 339 Special Topic in Network and IoT  

ȮȮȮȮ* ĶŅĵĺŇĝŅĪňŗœħƟĶńĭŀĬŋĴńĨŇŒľƟŏĮƕħĽŀĬŀĵŌƞŐĸƟĺ 
 

&š,š'ȮĔĸŋƞĴĽŅĕŅĺŇĪĵŅĔŅĶĕƟŀĴŌĸ 
ěņĬĺĬľĬƞĺĵĔŇĨ (ĪķļġňȮů ĮĢŇĭńĨŇ ů ėƟĬėĺƟŅ) 

ĪĽĺħ Ţţş ĔŅĶŏĶňĵĬĶŌƟŐĭĭŏėĶŊŗŀĚĽņľĶńĭĺŇĪĵŅĔŅĶĕƟŀĴŌĸ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 340 Machine Learning for Data Science  
*ĪĽĺħ Ţţš ėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇĽņľĶńĭĺŇĪĵŅĔŅĶĕƟŀĴŌĸ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 342 Advanced Mathematics and Statistics for Data 

Science 
 

*ĪĽĺħ Ţţť ĺŇĪĵŅĔŅĶĕƟŀĴŌĸŏĝŇĚĮĢŇĭńĨŇ ŢȮ&şȮůȮťȮůȮŢ' 
ITDS 346 Practical Data Science  
ĪĽĺħ ŢţŦ ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŐĸŃīŋĶĔŇěŀńěĜĶŇĵŃ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 347 Data Analytics and Business Intelligence  
ĪĽĺħ Ţţŧ ĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĸŉĔ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 348 Deep Learning  
ĪĽĺħ ŢţŨ ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĪĵŅĔŅĶĕƟŀĴŌĸ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 349 Special Topic in Data Science  
ĪĽĺħ Ţŧţ ĺŇĻĺĔĶĶĴŐĸŃőėĶĚĽĶƟŅĚıŊŘĬģŅĬĕƟŀĴŌĸ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 364 Data Engineering and Infrastructure  
ĪĽĺħ ŢŧŤ ĔŅĶĮĶŃĴĺĸįĸĳŅıĽņľĶńĭŀŋĨĽŅľĔĶĶĴ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 385 Computer Vision for Industry  
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Šť 

 

ȮȮȮȮ* ĶŅĵĺŇĝŅĪňŗœħƟĶńĭŀĬŋĴńĨŇŒľƟŏĮƕħĽŀĬŀĵŌƞŐĸƟĺ 
&š,Ţ'ȮĔĸŋƞĴĽŅĕŅėĺŅĴĴńŗĬėĚĮĸŀħĳńĵ 

ěņĬĺĬľĬƞĺĵĔŇĨ (ĪķļġňȮů ĮĢŇĭńĨŇ ů ėƟĬėĺƟŅ) 
ĪĽĺħ ŢŤş ėĺŅĴĴńŗĬėĚĮĸŀħĳńĵĪŅĚœĞŏĭŀĶƢĕńŘĬĽŌĚ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 350 Advanced Cybersecurity  
*ĪĽĺħ ŢŤţ ĔŅĶěńħĔŅĶėĺŅĴŏĽňŗĵĚĪŅĚœĞŏĭŀĶƢŐĸŃĔŅĶĮĢŇĭńĨŇĔŅĶ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 354 Cyber Risk Management and Operation  
*ĪĽĺħ ŢŤť ėĺŅĴĴńŗĬėĚĮĸŀħĳńĵŏĝŇĚĮĢŇĭńĨŇ ŢȮ&şȮůȮťȮůȮŢ' 
ITDS 356 Practical Cybersecurity  
ĪĽĺħ ŢŤŧ ĔŅĶĨĶĺěĽŀĭħƟŅĬŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 358 IT Auditing  
ĪĽĺħ ŢŤŨ ľńĺĕƟŀıŇŏĻļĪŅĚėĺŅĴĴńŗĬėĚĮĸŀħĳńĵĪŅĚœĞŏĭŀĶƢ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 359 Special Topic in Cybersecurity  
ĪĽĺħ ŢŨš ĔŅĶıńĥĬŅĞŀĲĨƢŐĺĶƢŀĵƞŅĚĮĸŀħĳńĵ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 392 Secure Software Development  
ĪĽĺħ ŢŨŢ ĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢħŇěŇĪńĸıŊŘĬģŅĬ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 393 Fundamentals of Digital Forensics  

ȮȮȮ* ĶŅĵĺŇĝŅĪňŗœħƟĶńĭŀĬŋĴńĨŇŒľƟŏĮƕħĽŀĬŀĵŌƞŐĸƟĺ 

 
&š,ţ'ȮĔĸŋƞĴĽŅĕŅĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢ 

ěņĬĺĬľĬƞĺĵĔŇĨ (ĪķļġňȮů ĮĢŇĭńĨŇ ů ėƟĬėĺƟŅ) 
ĪĽĺħ Ţťş ĕƟŀĔņľĬħŐĸŃĔŅĶĺŇŏėĶŅŃľƢėĺŅĴĨƟŀĚĔŅĶĕŀĚĞŀĲĨƢŐĺĶƢ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 360 Software Requirement Analysis and Specification  
*ĪĽĺħ Ţťţ ĔŅĶěńħĔŅĶőėĶĚĚŅĬħƟŅĬĞŀĲĨƢŐĺĶƢ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 364 Software Project Management  
*ĪĽĺħ ŢťŤ ĔŅĶıńĥĬŅĞŀĲĨƢŐĺĶƢŐĭĭėĸƞŀĚĨńĺ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 365 Agile Software Development  
*ĪĽĺħ Ţťť ĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢŏĝŇĚĮĢŇĭńĨŇ ŢȮ&şȮůȮťȮůȮŢ' 
ITDS 366 Practical Software Engineering  
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ŠŦ 

 

ěņĬĺĬľĬƞĺĵĔŇĨ (ĪķļġňȮů ĮĢŇĭńĨŇ ů ėƟĬėĺƟŅ) 
ĪĽĺħ ŢťŦ ĔŅĶŀŀĔŐĭĭŐĸŃıńĥĬŅĞŀĲĨƢŐĺĶƢ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 367 Software Design and Development  
ĪĽĺħ Ţťŧ ĔŅĶĪħĽŀĭŐĸŃĔŅĶĮĶŃĔńĬėŋĦĳŅıĕŀĚĞŀĲĨƢŐĺĶƢ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 368 Software Quality Assurance and Testing  
ĪĽĺħ ŢťŨ ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 369 Special Topic in Software Engineering  

ȮȮȮȮ* ĶŅĵĺŇĝŅĪňŗœħƟĶńĭŀĬŋĴńĨŇŒľƟŏĮƕħĽŀĬŀĵŌƞŐĸƟĺ 
 
    (Ţ'ȮĔĸŋƞĴĺŇĝŅŏĽĶŇĴĽĶƟŅĚĮĶŃĽĭĔŅĶĦƢŀŅĝňıȮ Ũ ľĬƞĺĵĔŇĨ 

ěņĬĺĬľĬƞĺĵĔŇĨ (ĪķļġňȮů ĮĢŇĭńĨŇ ů ėƟĬėĺƟŅ) 
ĪĽĺħȮ šŨŠ őěĪĵƢŐĸŃĮĶŃĽĭĔŅĶĦƢĪŅĚŀŋĨĽŅľĔĶĶĴ šȮ&šȮůȮşȮůȮţ' 
ITDS 291 Industry Problems and Experiences  
ĪĽĺħȮ šŨš ĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴİƗĔĮĶŃĽĭĔŅĶĦƢŒĬĔŅĶĪņĚŅĬ ŠȮ&ŠȮůȮşȮůȮš' 
ITDS 292 Preparation for Professional Experience  
*ĪĽĺħ šŨŦ ĔŅĶİƗĔĚŅĬ Š ŢȮ&şȮůȮŠŧȮůȮş' 
ITDS 297 Internship 1  
*ĪĽĺħ ŢŨŦ ĔŅĶİƗĔĚŅĬȮš ŢȮ&şȮůȮŠŧȮůȮş' 
ITDS 397 Internship 2  

ȮȮȮȮ* ĶŅĵĺŇĝŅĪňŗœħƟĶńĭŀĬŋĴńĨŇŒľƟŏĮƕħĽŀĬŀĵŌƞŐĸƟĺ 
 
   (ţ'ȮĔĸŋƞĴĺŇĝŅȮCapstoneȮ Šš ľĬƞĺĵĔŇĨ 

ěņĬĺĬľĬƞĺĵĔŇĨ (ĪķļġňȮů ĮĢŇĭńĨŇ ů ėƟĬėĺƟŅ) 
ĪĽĺħ ţŨŢ őėĶĚĚŅĬĶŃħńĭĮĶŇĠĠŅĨĶňħƟŅĬĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸ ťȮ&şȮůȮŢťȮůȮş' 
ITDS 493 Capstone Project in Digital Science and Technology  
*ĪĽĺħ ţŨŨ ĽľĔŇěĻŉĔļŅ ťȮ&şȮůȮŢťȮůȮş' 
ITDS 499 Cooperative Education  

ȮȮȮȮ* ĶŅĵĺŇĝŅĪňŗœħƟĶńĭŀĬŋĴńĨŇŒľƟŏĮƕħĽŀĬŀĵŌƞŐĸƟĺ 
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Šŧ 

 

    ė,ȮľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶňȮȮȮȮȮȮȮ  œĴƞĬƟŀĵĔĺƞŅ   ť ľĬƞĺĵĔŇĨȮ 
ĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔĻŉĔļŅĶŅĵĺŇĝŅŏĸŊŀĔŏĽĶňȮȮĨŅĴŏĚŊŗŀĬœĕħńĚĨƞŀœĮĬňŘ 
Š, ŏĸŊŀĔĻŉĔļŅĶŅĵĺŇĝŅěŅĔľĸńĔĽŌĨĶĽŅĕŅĺŇĝŅĨƞŅĚȮŕȮŒĬĶŃħńĭĮĶŇĠĠŅĨĶňĕŀĚėĦŃł 
š, ŏĸŊŀĔĻŉĔļŅĶŅĵĺŇĝŅěŅĔľĸńĔĽŌĨĶĽŅĕŅĺŇĝŅĨƞŅĚȮŕȮŒĬĶŃħńĭĮĶŇĠĠŅĨĶňĕŀĚėĦŃŀŊŗĬȮőħĵ

œħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭĶŅĵĺŇĝŅȮŐĸŃŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
Ţ, ŏĸŊŀĔĻŉĔļŅĶŅĵĺŇĝŅĨŅĴėĺŅĴĽĬŒěěŅĔľĸńĔĽŌĨĶŒĬĶŃħńĭĮĶŇĠĠŅĨĶňĕŀĚ

ĴľŅĺŇĪĵŅĸńĵŀŊŗĬŒĬĮĶŃŏĪĻľĶŊŀĨƞŅĚĮĶŃŏĪĻĪňŗĴňĕƟŀĨĔĸĚėĺŅĴĶƞĺĴĴŊŀĔńĭĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮĪńŘĚĬňŘŒľƟŀĵŌƞĳŅĵŒĨƟ
ĔŅĶėĺĭėŋĴħŌŐĸȮŐĸŃœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
 

¶ ĶŅĵĺŇĝŅŏĸŊŀĔŏĽĶňĪňŗŏĮƕħĽŀĬőħĵľĸńĔĽŌĨĶȮĴňħńĚĨƞŀœĮĬňŘ  
ěņĬĺĬľĬƞĺĵĔŇĨ (ĪķļġňȮů ĮĢŇĭńĨŇ ů ėƟĬėĺƟŅ) 

*ĪĽĺħ ŠŨš ıŊŘĬģŅĬĔŅĶŀŀĔŐĭĭȮUX/UI ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 192 UX/UI Design Essentials  
*ĪĽĺħ ŠŨŢ ĔŅĶŒĝƟĔĶŃĭĺĬĔŅĶĽĶƟŅĚėņĽńŗĚĽņľĶńĭĬńĔıńĥĬŅ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 193 Prompt Engineering for Developers  
ĪĽĺħ ŠŨţ ĔŅĶĨĸŅħħŇěŇĪńĸŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 194 Digital Marketing and Analytics  
*ĪĽĺħ ŠŨŤ ĶŃĭĭĽŋĕĳŅııŊŘĬģŅĬ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 195 Fundamentals of Healthcare Systems  
ĪĽĺħ ŠŨť ĶŃĭĭĽŅĶĽĬŏĪĻĪŅĚĳŌĴŇĻŅĽĨĶƢ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 196 Geographic Information Systems  
*ĪĽĺħ ţŨŤ ĔŅĶĻŉĔļŅŀŇĽĶŃ šȮ&şȮůȮťȮůȮş' 
ITDS 495 Independent Study  

ȮȮȮȮ* ĶŅĵĺŇĝŅĪňŗœħƟĶńĭŀĬŋĴńĨŇŒľƟŏĮƕħĽŀĬŀĵŌƞŐĸƟĺ 
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ŠŨ 

 

š,ţȮ ŐĽħĚŐįĬĔŅĶĻŉĔļŅȮ    

ĮƖĪňŗȮ
Š 

ĳŅėĔŅĶĻŉĔļŅȮŠ ĳŅėĔŅĶĻŉĔļŅȮš 

ĴĴĻĪ Šşş ĔŅĶĻŉĔļŅĪńŗĺœĮŏıŊŗŀĔŅĶıńĥĬŅĴĬŋļĵƢ Ţ ĴĴĻĪ Šşş ĔŅĶĻŉĔļŅĪńŗĺœĮŏıŊŗŀĔŅĶıńĥĬŅĴĬŋļĵƢ **  

ĪĽĺħ ŠŠŢ ėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇıŊŘĬģŅĬĽņľĶńĭ
ĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸ 

Ţ ĪĽĺħ ŠŢş ĽĩŅĮƤĨĵĔĶĶĴėŀĴıŇĺŏĨŀĶƢŐĸŃ
ĶŃĭĭĮĢŇĭńĨŇĔŅĶ 

š 

ĪĽĺħ Ššş ĔŅĶŏĕňĵĬőĮĶŐĔĶĴĕńŘĬıŊŘĬģŅĬ Ţ ĪĽĺħ ŠŢŠ ĶŃĭĭėŀĴıŇĺŏĨŀĶƢŏĝŇĚĮĢŇĭńĨŇ Š 

ĪĽĺħ ŠšŢ ĔŅĶėŇħŏĝŇĚėņĬĺĦŐĸŃĔŅĶŐĔƟœĕĮƤĠľŅ š ĪĽĻĪ ŠŨŠ ıŊŘĬģŅĬěĶŇĵīĶĶĴĪŅĚėŀĴıŇĺŏĨŀĶƢ š 

    ĪĽĺħ ŠšŠ ĔŅĶŏĕňĵĬőĮĶŐĔĶĴĕńŘĬĽŌĚ Ţ 

ĻĻĸĪ ŠŠŠ ĳŅļŅœĪĵŏıŊŗŀĔŅĶĽŊŗŀĽŅĶŒĬĶŃħńĭŀŋħĴĻŉĔļŅ š ĻĻĳŀ xxx ĶŅĵĺŇĝŅĳŅļŅŀńĚĔķļȮĨŅĴĶŃħńĭėŃŐĬĬ
ĳŅļŅŀńĚĔķļĪňŗĴľŅĺŇĪĵŅĸńĵĔņľĬħ 

š 

ĻĻĳŀ xxx ĶŅĵĺŇĝŅĳŅļŅŀńĚĔķļȮĨŅĴĶŃħńĭėŃŐĬĬ
ĳŅļŅŀńĚĔķļĪňŗĴľŅĺŇĪĵŅĸńĵĔņľĬħ 

š   ĔĸŋƞĴĺŇĝŅŏĸŊŀĔŏĽĶň Ţ 

      ĔĸŋƞĴĺŇĝŅĻŉĔļŅĪńŗĺœĮȮůȮMU Literacy š 

  ĔĸŋƞĴĺŇĝŅĻŉĔļŅĪńŗĺœĮȮůȮ5 Literacy š   ĔĸŋƞĴĺŇĝŅĻŉĔļŅĪńŗĺœĮȮůȮ5 Literacy š 

        

ĶĺĴ ŠŦ ĶĺĴ ŠŦ 

ĳŅėĔŅĶĻŉĔļŅķħŌĶƟŀĬ   

ĪĽĺħ ŠŢš ĶŃĭĭĔŅĶěńħĔŅĶģŅĬĕƟŀĴŌĸ Ţ   

ĪĽĺħ ŠŢŢ őėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĸŃĕńŘĬĨŀĬĺŇīň Ţ   

ĶĺĴ ť   

 
ĮƖĪňŗȮ
š 

ĳŅėĔŅĶĻŉĔļŅȮŠ ĳŅėĔŅĶĻŉĔļŅȮš 

ĪĽĺħ šŢŢ ŏėĶŊŀĕƞŅĵĽŊŗŀĽŅĶėŀĴıŇĺŏĨŀĶƢ Ţ ĪĽĺħ šŤŢ ĺŇĪĵŅĔŅĶĕƟŀĴŌĸıŊŘĬģŅĬ Ţ 

ĪĽĺħ šţŢ ĔŅĶıńĥĬŅŏĺŖĭŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟ Ţ ĪĽĺħ šŦŢ ėĺŅĴĴńŗĬėĚĕŀĚėŀĴıŇĺŏĨŀĶƢŐĸŃĔŅĶ
ĽŊŗŀĽŅĶ 

Ţ 

ĪĽĺħ šťŢ ĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢĕńŘĬŐĬŃĬņ Ţ ĪĽĺħ šŧŢ ĔŅĶıńĥĬŅŐŀĮıĸŇŏėĝńĬĭĬĴŊŀĩŊŀ Ţ 

ĪĽĺħ šŨŠ őěĪĵƢŐĸŃĮĶŃĽĭĔŅĶĦƢĪŅĚŀŋĨĽŅľĔĶĶĴ š ĪĽĺħ šŧţ ŀŇĬŏĨŀĶƢŏĬŖĨĽĶĶıĽŇŗĚĕńŘĬŐĬŃĬņ Ţ 

ĪĽĳļ šŠť ĔŅĶĲƤĚŐĸŃĔŅĶıŌħȮŠ š ĪĽĺħ šŨš ĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴİƗĔĮĶŃĽĭĔŅĶĦƢŒĬ
ĔŅĶĪņĚŅĬ 

Š 

  ĔĸŋƞĴĺŇĝŅĻŉĔļŅĪńŗĺœĮȮůȮ5 Literacy š ĪĽĳļ ššť ĳŅļŅŀńĚĔķļŏĝŇĚŏĪėĬŇėĽņľĶńĭŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

š 

        

ĶĺĴ ŠŤ ĶĺĴ ŠŤ 

ĳŅėĔŅĶĻŉĔļŅķħŌĶƟŀĬ   

ĪĽĺħ šŨŦ ĔŅĶİƗĔĚŅĬ ŠȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ Ţ   
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ĮƖĪňŗȮ
Ţ 

ĳŅėĔŅĶĻŉĔļŅȮŠ ĳŅėĔŅĶĻŉĔļŅȮš 

ĪĽĺħ ŢŧŠ ĔŅĶŒĝƟŏĪėőĬőĸĵňŒĬĔĶŃĭĺĬĔŅĶĪŅĚīŋĶĔŇě Ţ ĪĽĺħ Ţšţ ĔŅĶĭĶŇĔŅĶŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟĶŃĭĭĔŅĶ
ėņĬĺĦŐĭĭėĸŅĺħƢ 

Ţ 

ĪĽĺħ ŢŨŠ ěĶŇĵīĶĶĴħƟŅĬĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵň
ħŇěŇĪńĸ 

Š   ĔĸŋƞĴĺŇĝŅŏĸŊŀĔŏĜıŅŃħƟŅĬ Ũ 

  ĔĸŋƞĴĺŇĝŅŏĸŊŀĔŏĜıŅŃħƟŅĬ Ũ   ĔĸŋƞĴĺŇĝŅĻŉĔļŅĪńŗĺœĮȮůȮ5 Literacy š 

  ĔĸŋƞĴĺŇĝŅĻŉĔļŅĪńŗĺœĮȮůȮ5 Literacy š     

        

ĶĺĴ ŠŤ ĶĺĴ Šţ 

ĳŅėĔŅĶĻŉĔļŅķħŌĶƟŀĬ   

ĪĽĺħ ŢŨŦ ĔŅĶİƗĔĚŅĬ š Ţ   

ĶĺĴ Ţ   

 
ĮƖĪňŗȮ
ţ 

ĳŅėĔŅĶĻŉĔļŅȮŠ ĳŅėĔŅĶĻŉĔļŅȮš 

ĪĽĺħ ţŨŨ ĽľĔŇěĻŉĔļŅȮȮȮ 
 

ť ĪĽĺħ ţŨŢ őėĶĚĚŅĬĶŃħńĭĮĶŇĠĠŅĨĶňħƟŅĬĺŇĪĵŅĔŅĶ
ŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸ 

ť 

      ĔĸŋƞĴĺŇĝŅŏĸŊŀĔŏĽĶň Ţ 

        

ĶĺĴ ť ĶĺĴ Ũ 

 
 š,ŤȮ ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮ&PLOs'ȮĽŌƞĶŅĵĺŇĝŅȮ
&Curriculum Mapping): ŐĽħĚŒĬĳŅėįĬĺĔȮţ 
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šŠ 

 

Ţ, ėņŀīŇĭŅĵĶŅĵĺŇĝŅ  
 Ĕ,ȮȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮȮȮ Ȯ œĴƞĬƟŀĵĔĺƞŅ šţȮ ľĬƞĺĵĔŇĨȮ 

(Š'ȮĔĸŋƞĴĺŇĝŅĪňŗĴľŅĺŇĪĵŅĸńĵĔņľĬħ ȮěņĬĺĬȮšŠȮľĬƞĺĵĔŇĨ 

- ĶŅĵĺŇĝŅȮĴĴĻĪȮŠşş ĔŅĶĻŉĔļŅĪńŗĺœĮŏıŊŗŀĔŅĶıńĥĬŅĴĬŋļĵƢȮěņĬĺĬȮŢ ľĬƞĺĵĔŇĨ 
ěņĬĺĬľĬƞĺĵĔŇĨ (ĪķļġňȮů ĮĢŇĭńĨŇ ů ėƟĬėĺƟŅ) 

ĴĴĻĪ Šşş ĔŅĶĻŉĔļŅĪńŗĺœĮŏıŊŗŀĔŅĶıńĥĬŅĴĬŋļĵƢ ŢȮ&ŢȮů şȮů ť' 
MUGE 100 General Education for Human Development  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ8ȮœĴƞĴň 

ĔŅĶŏĮƦĬĭńĦĤŇĨĪňŗŏĮƦĬĴĬŋļĵƢĪňŗĽĴĭŌĶĦƢȮĮĶŃŏħŖĬĽņėńĠĪňŗĴňįĸĔĶŃĪĭĨƞŀĽńĚėĴŐĸŃĽŇŗĚŐĺħĸƟŀĴŒĬĭĶŇĭĪ
ĕŀĚĨĬŏŀĚȮĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĻŅĽĨĶƢĨƞŅĚȮŕȮŀĵƞŅĚŏĮƦĬŀĚėƢĶĺĴŏıŊŗŀľŅŏľĨŋĮƤěěńĵĕŀĚĮĶŃŏħŖĬĽņėńĠȮıŌħŐĸŃŏĕňĵĬ
ŏıŊŗŀĽŊŗŀĽŅĶĔńĭĔĸŋƞĴŏĮƚŅľĴŅĵœħƟĨŅĴĺńĨĩŋĮĶŃĽĚėƢȮĶńĭįŇħĝŀĭȮŏėŅĶıėĺŅĴėŇħŏľŖĬĪňŗľĸŅĔľĸŅĵŐĸŃĴŋĴĴŀĚĪňŗ
ŐĨĔĨƞŅĚȮŏĮƦĬįŌƟĬņľĶŊŀĽĴŅĝŇĔĕŀĚĔĸŋƞĴŐĸŃĪņĚŅĬĶƞĺĴĔńĬŏĮƦĬĪňĴŒĬĔŅĶŏĽĬŀĺŇīňŐĔƟĮƤĠľŅľĶŊŀŐĬĺĪŅĚĔŅĶ
ěńħĔŅĶĮĶŃŏħŖĬĽņėńĠŀĵƞŅĚŏĮƦĬĶŃĭĭĨŅĴľĸńĔĔŅĶĺŇěńĵŏĭŊŘŀĚĨƟĬȮĮĶŃŏĴŇĬįĸĔĶŃĪĭĕŀĚĮĶŃŏħŖĬĽņėńĠĪńŘĚŏĝŇĚĭĺĔ
ŐĸŃĸĭĨƞŀĽńĚėĴŐĸŃĽŇŗĚŐĺħĸƟŀĴőħĵŒĝƟĽĨŇŐĸŃĮƤĠĠŅŏıŊŗŀŒľƟŀĵŌƞĔńĭĽńĚėĴŐĸŃīĶĶĴĝŅĨŇœħƟŀĵƞŅĚĴňėĺŅĴĽŋĕ 

Well-rounded graduates, key issues affecting society and the environment with respect to 
mlcŲȮn_prgasj_pȮamlrcvr9Ȯfmjgqrga_jjwȮglrcep_rcbȮilmujcbecȮrmȮgbclrgdwȮrfcȮicwȮd_armpq9Ȯqnc_igleȮ_lbȮ
writing to target audiences with respect to objectives; being accountable, respecting different 
opinions, a leader or a member of a team and work as a team to come up with a systematic 
basic research-based solution or guidelines to manage the key issues; mindful and intellectual 
assessment of both positive and negative impacts of the key issues in order to happily live with 
society and nature 

 

- ĶŅĵĺŇĝŅĔĸŋƞĴĳŅļŅĪňŗĴľŅĺŇĪĵŅĸńĵĔņľĬħ œĴƞĬƟŀĵĔĺƞŅȮť ľĬƞĺĵĔŇĨ 

- ĶŅĵĺŇĝŅĳŅļŅœĪĵȮěņĬĺĬȮš ľĬƞĺĵĔŇĨȮħńĚĨƞŀœĮĬňŘ 
ěņĬĺĬľĬƞĺĵĔŇĨ (ĪķļġňȮů ĮĢŇĭńĨŇ ů ėƟĬėĺƟŅ) 

ĻĻĸĪȮ ŠŠŠ ĳŅļŅœĪĵŏıŊŗŀĔŅĶĽŊŗŀĽŅĶŒĬĶŃħńĭŀŋħĴĻŉĔļŅ šȮ&šȮů şȮů ţ' 
LATP 111 Thai Language for Communication in Higher Education  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ8ȮœĴƞĴň 



 
ĶŃħńĭĮĶŇĠĠŅ R ĨĶňȮȮȮÃ Į,ĭńĦĤŇĨȮȮȮÃ őĪȮȮȮÃ ȮĮ,ĭńĦĤŇĨĝńŘĬĽŌĚȮȮȮÃ ŏŀĔȮȮȮȮ     ėĦŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶ 
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮȮȮȮȮȮȮȮȮȮȮȮ         
___________________________________________________________________________________________________________ 

 

 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮťšşȮŏĴŊŗŀĺńĬĪňŗȮŠŦȮĔńĬĵŅĵĬȮšŤťŧ 
šš 

 

ľĸńĔĔŅĶĔŅĶĽŊŗŀĽŅĶȮĔŅĶĽŊŗŀĽŅĶŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮĔŅĶıńĥĬŅĪńĔļŃĔŅĶŒĝƟĳŅļŅœĪĵŏıŊŗŀĔŅĶ
ĽŊŗŀĽŅĶŒĬĽĩŅĬĔŅĶĦƢŐĸŃĭĶŇĭĪĨƞŅĚȮŕȮĔŅĶĬņŏĽĬŀŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

Principles of communication; critical communication; development of Thai language 
skills for communication in various situations and contexts; effective presentation 

 
- ĶŅĵĺŇĝŅĳŅļŅŀńĚĔķļȮŒľƟŏĸŊŀĔŀĵƞŅĚĬƟŀĵȮţȮľĬƞĺĵĔŇĨȮěŅĔĶŅĵĺŇĝŅ
ħńĚĨƞŀœĮĬňŘ 

ěņĬĺĬľĬƞĺĵĔŇĨ (ĪķļġňȮů ĮĢŇĭńĨŇ ů ėƟĬėĺƟŅ) 
ĻĻĳŀȮ Ššš ĳŅļŅŀńĚĔķļĶŃħńĭĔƞŀĬĶŃħńĭĔĸŅĚ šȮ&šȮů şȮů ţ' 
LAEN  122 Pre-intermediate English  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 

ľĴŅĵŏľĨŋ8ȮįĸĽŀĭȮMU-ELT ŏĴŊŗŀŐĶĔŏĕƟŅŀĵŌƞĶŃľĺƞŅĚȮşȮ+Ȯţš 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ8ȮœĴƞĴň 

ėņĻńıĪƢȮŐĸŃœĺĵŅĔĶĦƢĳŅļŅŀńĚĔķļȮĔŅĶŀƞŅĬȮĔŅĶĲƤĚȮĔŅĶıŌħȮĔŅĶĽĬĪĬŅŐĸŃĔŅĶŐĽħĚĭĪĭŅĪ
ĽĴĴĨŇŒĬĽĩŅĬĔŅĶĦƢĪňŗľĸŅĔľĸŅĵȮĔŅĶŏĕňĵĬŒĬĶŃħńĭĮĶŃőĵėȮŏıŊŗŀĬņœĮŒĝƟŒĬĔŅĶĽŊŗŀĽŅĶŒĬŏĶŊŗŀĚĽƞĺĬĨńĺŐĸŃ
ĝňĺŇĨĮĶŃěņĺńĬħƟĺĵőėĶĚĽĶƟŅĚĳŅļŅŀĵƞŅĚĚƞŅĵŒĬĶŃħńĭĔƞŀĬĶŃħńĭĔĸŅĚľĶŊŀȮpre-intermediate (A2) ĨŅĴ
ĴŅĨĶģŅĬȮCEFR 

English vocabulary and grammar; reading; listening; speaking; making conversations and 
simulations in various situations; writing at a sentence level in personal matters and everyday life 
situations using simple language structures corresponding to the pre-intermediate level (A2) 
proficiency according to the CEFR standard 

 
ĻĻĳŀȮ ŠšŢ ĳŅļŅŀńĚĔķļĶŃħńĭĔĸŅĚ šȮ&šȮů şȮů ţ' 
LAEN  123 Intermediate English  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 

ľĴŅĵŏľĨŋ8ȮĬńĔĻŉĔļŅĽŅĴŅĶĩŏĶňĵĬĺŇĝŅĬňŘŏĴŊŗŀĴňįĸėŃŐĬĬȮMU-ELT ţŢȮ-ȮŨťȮ
ėŃŐĬĬȮľĶŊŀėŃŐĬĬěŅĔĔŅĶĽŀĭĳŅļŅŀńĚĔķļĴŅĨĶģŅĬĪňŗŀĵŌƞŒĬĶŃħńĭȮB/ȮĨŅĴĮĶŃĔŅĻĕŀĚĴľŅĺŇĪĵŅĸńĵȮŒĬĔĶĦň
ĪňŗœĴƞĴňįĸėŃŐĬĬħńĚĔĸƞŅĺȮĨƟŀĚįƞŅĬĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬĶŅĵĺŇĝŅȮĻĻĳŀȮŠššȮĳŅļŅŀńĚĔķļĶŃħńĭĔƞŀĬĶŃħńĭĔĸŅĚ 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ8ȮœĴƞĴň 



 
ĶŃħńĭĮĶŇĠĠŅ R ĨĶňȮȮȮÃ Į,ĭńĦĤŇĨȮȮȮÃ őĪȮȮȮÃ ȮĮ,ĭńĦĤŇĨĝńŘĬĽŌĚȮȮȮÃ ŏŀĔȮȮȮȮ     ėĦŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶ 
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮȮȮȮȮȮȮȮȮȮȮȮ         
___________________________________________________________________________________________________________ 

 

 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮťšşȮŏĴŊŗŀĺńĬĪňŗȮŠŦȮĔńĬĵŅĵĬȮšŤťŧ 
šŢ 

 

ĻńıĪƢȮĽņĬĺĬȮŐĸŃœĺĵŅĔĶĦƢĳŅļŅŀńĚĔķļȮĔŅĶĽĬĪĬŅŐĸŃĔŅĶŐĽħĚĭĪĭŅĪĽĴĴŋĨŇȮĔŅĶŏĕňĵĬŒĬ
ĶŃħńĭĮĶŃőĵėŐĸŃĵƞŀľĬƟŅȮĔŅĶŀƞŅĬŐĸŃĔŅĶĲƤĚŒĬľńĺĕƟŀĪňŗŏĔňŗĵĺĔńĭĝňĺŇĨĮĶŃěņĺńĬŐĸŃŏĶŊŗŀĚĪňŗĽĬŒěŒĬ
ĶŃħńĭĔĸŅĚľĶŊŀȮinter-mediate (B1) ĨŅĴĴŅĨĶģŅĬȮCEFR 

English vocabulary, expressions, and grammar; making conversations and simulations; 
writing at sentence and paragraph levels; reading and listening to various topics related to daily 
life and interests corresponding to the intermediate level (B1) proficiency according to the CEFR 
standard 

 
ĻĻĳŀȮ Ššţ ĳŅļŅŀńĚĔķļĶŃħńĭĔĸŅĚėƞŀĬĕƟŅĚĽŌĚ šȮ&šȮů şȮů ţ' 
LAEN  124 Upper Intermediate English  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 

ľĴŅĵŏľĨŋ8ȮĬńĔĻŉĔļŅĽŅĴŅĶĩŏĶňĵĬĺŇĝŅĬňŘŏĴŊŗŀĴňįĸėŃŐĬĬȮMU-ELT ŦşȮ-ȮŨşȮ
ėŃŐĬĬȮľĶŊŀėŃŐĬĬěŅĔĔŅĶĽŀĭĳŅļŅŀńĚĔķļĴŅĨĶģŅĬĪňŗŀĵŌƞŒĬĶŃħńĭȮB0ȮĨŅĴĮĶŃĔŅĻĕŀĚĴľŅĺŇĪĵŅĸńĵȮŒĬĔĶĦň
ĪňŗœĴƞĴňįĸėŃŐĬĬħńĚĔĸƞŅĺȮĬńĔĻŉĔļŅĨƟŀĚįƞŅĬĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬĶŅĵĺŇĝŅȮĻĻĳŀȮŠšŢȮĳŅļŅŀńĚĔķļĶŃħńĭĔĸŅĚ
ĴŅĔƞŀĬ 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ8ȮœĴƞĴň 

ėņĻńıĪƢȮĽņĬĺĬȮŐĸŃœĺĵŅĔĶĦƢĳŅļŅŀńĚĔķļȮĔŅĶŀƞŅĬŐĸŃĔŅĶĲƤĚĳŅļŅŀńĚĔķļŏıŊŗŀėĺŅĴŏĕƟŅŒěȮ 
ĔŅĶıŌħŀĳŇĮĶŅĵŐĸŃĔŅĶŏĕňĵĬŏıŊŗŀŐĽħĚėĺŅĴėŇħŏľŖĬŏĔňŗĵĺĔńĭĮĶŃŏħŖĬĪŅĚĽńĚėĴŐĸŃŏĝŇĚĺŇĝŅĔŅĶŒĬ
ĶŃħńĭĔĸŅĚėƞŀĬĕƟŅĚĽŌĚȮľĶŊŀȮupper intermediate (B2) ĨŅĴĴŅĨĶģŅĬȮCEFR 

English vocabulary, expressions, and grammar; comprehensive reading and listening; 
discussing and writing to express opinions on social issues and academic matters in the 
upper intermediate level (B2) according to the CEFR standard 

 
ĻĻĳŀȮ ŠšŤ ĳŅļŅŀńĚĔķļĶŃħńĭĽŌĚ šȮ&šȮů şȮů ţ' 
LAEN  125 Advanced English  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 

ľĴŅĵŏľĨŋ8ȮĬńĔĻŉĔļŅĽŅĴŅĶĩŏĶňĵĬĶŅĵĺŇĝŅĬňŘŏĴŊŗŀĴňįĸėŃŐĬĬȮMU-ELT ŦşȮ+ȮŨşȮ
ėŃŐĬĬȮľĶŊŀėŃŐĬĬěŅĔĔŅĶĽŀĭĳŅļŅŀńĚĔķļĴŅĨĶģŅĬŀĵŌƞŒĬĶŃħńĭȮC/ȮĨŅĴĮĶŃĔŅĻĕŀĚĴľŅĺŇĪĵŅĸńĵȮŒĬĔĶĦň
œĴƞĴňįĸėŃŐĬĬĨŅĴĪňŗĶŃĭŋœĺƟĕƟŅĚĨƟĬȮĬńĔĻŉĔļŅĨƟŀĚįƞŅĬĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬĶŅĵĺŇĝŅȮĻĻĳŀȮŠšţȮĳŅļŅŀńĚĔķļ
ĶŃħńĭĔĸŅĚėƞŀĬĕƟŅĚĽŌĚĴŅĔƞŀĬ 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ8ȮœĴƞĴň 



 
ĶŃħńĭĮĶŇĠĠŅ R ĨĶňȮȮȮÃ Į,ĭńĦĤŇĨȮȮȮÃ őĪȮȮȮÃ ȮĮ,ĭńĦĤŇĨĝńŘĬĽŌĚȮȮȮÃ ŏŀĔȮȮȮȮ     ėĦŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶ 
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮȮȮȮȮȮȮȮȮȮȮȮ         
___________________________________________________________________________________________________________ 

 

 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮťšşȮŏĴŊŗŀĺńĬĪňŗȮŠŦȮĔńĬĵŅĵĬȮšŤťŧ 
šţ 

 

ėņĻńıĪƢȮĽņĬĺĬȮŐĸŃœĺĵŅĔĶĦƢĳŅļŅŀńĚĔķļȮĔŅĶĲƤĚŐĸŃĔŅĶŀƞŅĬŒĬĶŃħńĭĽŌĚŏĔňŗĵĺĔńĭĮĶŃŏħŖĬĪňŗ
ľĸŅĔľĸŅĵĪńŘĚŒĬĝňĺŇĨĮĶŃěņĺńĬŐĸŃŒĬŏĝŇĚĺŇĝŅĔŅĶȮĔŅĶıŌħŏıŊŗŀŀĳŇĮĶŅĵőħĵœĴƞĴňĔŅĶŏĨĶňĵĴĨńĺŐĸŃ-ľĶŊŀĔŅĶ
ıŌħĬņŏĽĬŀŒĬĽĩŅĬĔŅĶĦƢĨƞŅĚȮŕȮĨŅĴĪňŗĔņľĬħĪńŘĚĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĝňĺŇĨĮĶŃěņĺńĬŐĸŃŒĬŏĝŇĚĺŇĝŅĔŅĶȮĔŅĶŏĕňĵĬ
ŏıŊŗŀŀĳŇĮĶŅĵŐĸŃŐĽħĚėĺŅĴėŇħŏľŖĬŒĬĮĶŃŏħŖĬĨƞŅĚȮŕȮŏĪňĵĭŏĪƞŅĶŃħńĭĽŌĚľĶŊŀĶŃħńĭȮadvanced (C1) ĨŅĴ
ĴŅĨĶģŅĬȮCEFR 

English vocabulary and expressions, grammar; advanced listening and reading to differentȮ
topics in both general and academic areas; impromptu speaking and/or giving oral presentation 
to specified topics both academically and in general situations; writing to express opinions on 
different topics corresponding to the advanced level (C1) according to the CEFR standard 

 
ĻĻĻĻȮ ŠşŦ ĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĪŅĚīŋĶĔŇěŀĵƞŅĚĴŊŀŀŅĝňı ŢȮ&ŢȮů şȮů ť' 
LALA 107 Professional English for Business Communication  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 

ľĴŅĵŏľĨŋ: ĬńĔĻŉĔļŅĨƟŀĚœħƟįĸėŃŐĬĬȮMU-ELT ŠšťȮ- ŠŤş ėŃŐĬĬȮľĶŊŀįĸ
ėŃŐĬĬȮTOEIC, TOEFL-iBT, TOEFL-ITP, IELTS, Duo-lingo ŏĪňĵĭŏĪƞŅĔńĭȮĶŃħńĭȮC2 ĨŅĴĔĶŀĭȮĴŅĨĶģŅĬȮCEFR 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ8ȮœĴƞĴň 

ĪńĔļŃĔŅĶĽŊŗŀĽŅĶĳŅļŅŀńĚĔķļŏıŊŗŀŒĝƟŒĬīŋĶĔŇěŀĵƞŅĚĴŊŀŀŅĝňıȮĔŅĶŏĕňĵĬŏŀĔĽŅĶŐĸŃĶŅĵĚŅĬĪŅĚ
īŋĶĔŇěȮĔŅĶĬņŏĽĬŀĕƟŀĴŌĸĪŅĚīŋĶĔŇěȮŏĪėĬŇėĔŅĶŏěĶěŅĪŅĚĔŅĶėƟŅȮĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶŀĳŇĮĶŅĵŒĬĪňŗĮĶŃĝŋĴ
ĪŅĚīŋĶĔŇěȮėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŒĬŏĶŊŗŀĚīĶĶĴŏĬňĵĴĮĢŇĭńĨŇĔŅĶŏĕƟŅĽńĚėĴĪŅĚīŋĶĔŇěŒĬĶŃħńĭĽŅĔĸȮĻňĸīĶĶĴŐĸŃ
ěĶĶĵŅĭĶĶĦŒĬĔŅĶħņŏĬŇĬīŋĶĔŇě 

Professional English skills for communicating in business; writing business documents 
and re-ports; business presentations; business negotiation techniques; communications and 
discussions in business meetings; knowledge and comprehension in the international 
business socializing etiquettes; business moralities and ethics 

 
ĻĻĻĻȮ Šşŧ ĳŅļŅŀńĚĔķļĽņľĶńĭĔŅĶĪņĽņĶĺě ŢȮ&ŢȮů şȮů ť' 
LALA 108 English for Conducting Surveys  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ8ȮœĴƞĴň 



 
ĶŃħńĭĮĶŇĠĠŅ R ĨĶňȮȮȮÃ Į,ĭńĦĤŇĨȮȮȮÃ őĪȮȮȮÃ ȮĮ,ĭńĦĤŇĨĝńŘĬĽŌĚȮȮȮÃ ŏŀĔȮȮȮȮ     ėĦŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶ 
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮȮȮȮȮȮȮȮȮȮȮȮ         
___________________________________________________________________________________________________________ 

 

 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮťšşȮŏĴŊŗŀĺńĬĪňŗȮŠŦȮĔńĬĵŅĵĬȮšŤťŧ 
šŤ 

 

ľĸńĔĔŅĶıŊŘĬģŅĬŒĬĔŅĶĪņĽņĶĺěȮĪńĔļŃĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶŒĬĔŅĶĪņĽņĶĺěȮĔŅĶĪņĽņĶĺě
ŏĮƦĬĪňĴ 

Basic principles in conducting surveys; communicative English skills for conducting 
surveys; collaboratively conducting surveys 

 
ĻĻĻĻȮ ŠşŨ ĳŅļŅŀńĚĔķļŏıŊŗŀĪńĔļŃĔŅĶĽŊŗŀĽŅĶħŇěŇĪńĸ ŢȮ&ŢȮů şȮů ť' 
LALA 109 English for Digital Communication Skills  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ8ȮœĴƞĴň 

ĪńĔļŃĳŅļŅŀńĚĔķļŏĝŇĚĭŌĶĦŅĔŅĶĪńŘĚĔŅĶıŌħȮĔŅĶĲƤĚȮĔŅĶŀƞŅĬŐĸŃĔŅĶŏĕňĵĬŐĸŃŀĚėƢėĺŅĴĶŌƟĽņėńĠ
ŏıŊŗŀĔŅĶĨŇħĨƞŀĽŊŗŀĽŅĶŐĸŃĔŅĶĶƞĺĴĚŅĬĶŃľĺƞŅĚĺńĥĬīĶĶĴőħĵŒĝƟŏĪėőĬőĸĵňħŇěŇĪńĸŒĬĵŋėőĸĔŅĳŇĺńĨĬƢȮŐĬŃĬņ
ŐĸŃĮĶŃĵŋĔĨƢėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŐĸŃĔŅĶŒĝƟĽŊŗŀħŇěŇĪńĸȮĔŅĶŏĮƦĬıĸŏĴŊŀĚħŇěŇĪńĸŐĸŃĪńĔļŃŒĬĻĨĺĶĶļĪňŗȮšŠ ŒĬ
ĭĶŇĭĪĪňŗĴňĔŅĶŒĝƟĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶȮŒĝƟĪńĔļŃĔŅĶŏĶňĵĬŏıŊŗŀĔŅĶŒĝƟȮŏĸŊŀĔĽĶĶȮĮĶŃŏĴŇĬŐĸŃĽĶƟŅĚ
ŏĬŊŘŀľŅľĶŊŀĽŊŗŀħŇěŇĪńĸŒĬĶŌĮŐĭĭĨƞŅĚȮŕȮĽņľĶńĭĔŅĶĽŊŗŀĽŅĶŏĮƦĬĳŅļŅŀńĚĔķļŒĬĶŃħńĭĴľŅĺŇĪĵŅĸńĵœħƟ 

Integrated communicative language skills, i.e. speaking, listening, reading and writing, 
and knowledge necessary for the effective intercultural communication and collaboration 
using the digital technology in the globalized world; introducing and applying the 
interdisciplinary digital literacy, the digital citizenship, and the 21st century skills in English-
speaking contexts; demonstrating study skills in using, selecting, evaluating and creating the 
digital content in various forms for the university-level communication in English 

 
ĻĻĻĻȮ Ššť ĔŅĶĪņĽņĶĺěŏĮƦĬĳŅļŅŀńĚĔķļ šȮ&šȮů şȮů ţ' 
LALA 126 Conducting Surveys in English  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 

ľĴŅĵŏľĨŋ: ĬńĔĻŉĔļŅĨƟŀĚœħƟįĸėŃŐĬĬȮMU-ELT ŠšťȮ-ȮŠŤş ėŃŐĬĬȮľĶŊŀįĸ
ėŃŐĬĬŀŊŗĬĨŅĴĮĶŃĔŅĻĕŀĚĴľŅĺŇĪĵŅĸńĵĪňŗŏĪňĵĭŏĪƞŅĶŃħńĭȮC2 ĨŅĴĴŅĨĶģŅĬȮCEFR 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ8ȮœĴƞĴň 

ľĸńĔĔŅĶıŊŘĬģŅĬŒĬĔŅĶĪņĽņĶĺěȮĔŅĶĪņĽņĶĺěŐĸŃĔŅĶĬņŏĽĬŀįĸĔŅĶĽņĶĺěŏĮƦĬĪňĴȮĪńĔļŃĳŅļŅ 
ŀńĚĔķļŒĬĔŅĶĪņĽņĶĺěŐĸŃĶŅĵĚŅĬįĸĔŅĶĽņĶĺě 

Basic principles in conducting surveys; conducting surveys and presenting survey results 
in aȮteam; communicative English skills for conducting surveys and presenting survey results 



 
ĶŃħńĭĮĶŇĠĠŅ R ĨĶňȮȮȮÃ Į,ĭńĦĤŇĨȮȮȮÃ őĪȮȮȮÃ ȮĮ,ĭńĦĤŇĨĝńŘĬĽŌĚȮȮȮÃ ŏŀĔȮȮȮȮ     ėĦŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶ 
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮȮȮȮȮȮȮȮȮȮȮȮ         
___________________________________________________________________________________________________________ 

 

 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮťšşȮŏĴŊŗŀĺńĬĪňŗȮŠŦȮĔńĬĵŅĵĬȮšŤťŧ 
šť 

 

ĻĻĻĻȮ ŠšŦ ĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĮĢŇĽńĴıńĬīƢıĸŏĴŊŀĚĵŋėħŇěŇĪńĸ šȮ&šȮů şȮů ţ' 
LALA 127 English for Civic Digital Interactions  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ8ȮœĴƞĴň 

ĪńĔļŃŐĸŃĔĸĵŋĪīƢĔŅĶŒĝƟĳŅļŅŀńĚĔķļŏĝŇĚĭŌĶĦŅĔŅĶȮŀĚėƢėĺŅĴĶŌƟȮŐĸŃĔĶŃĭĺĬėĺŅĴėŇħĽņėńĠŏıŊŗŀ
ĔŅĶĨŇħĨƞŀĽŊŗŀĽŅĶŐĸŃĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬŒĬĵŋėőĸĔŅĳŇĺńĨĬƢőħĵŒĝƟŏĪėőĬőĸĵňħŇěŇĪńĸŏĮƦĬĽŊŗŀĔĸŅĚȮŐĬŃĬņŐĸŃ
ĮĶŃĵŋĔĨƢŒĝƟŐĬĺėŇħŏĶŊŗŀĚĪńĔļŃėĺŅĴĽŅĴŅĶĩħƟŅĬħŇěŇĪńĸȮŐĸŃĔŅĶŏĮƦĬıĸŏĴŊŀĚħŇěŇĪńĸŒĬĔŅĶėƟĬľŅȮŏĸŊŀĔĽĶĶȮ
ĮĶŃŏĴŇĬȮŐĸŃĩƞŅĵĪŀħŏĬŊŘŀľŅħŇěŇĪńĸŒĬĭĶŇĭĪĕŀĚĔŅĶĴňĮĢŇĽńĴıńĬīƢŏĝŇĚĺŇĝŅĔŅĶ 

Integrated communicative English language skills and strategies, knowledge, and 
mindsets necessary for navigating digitally-mediated communication and collaboration in 
the globalized world; introducing and applying the concepts of digital literacy and digital 
citizenship in searching, selecting, evaluating, and presenting various forms of digital content 
in the context of academic interactions 

 

ĻĻĻĻȮ ŠšŨ ĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĪŅĚīŋĶĔŇěŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı šȮ&šȮů şȮů ţ' 
LALA 129 English for Effective Business Communication  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 

ľĴŅĵŏľĨŋ: ĬńĔĻŉĔļŅĨƟŀĚœħƟįĸėŃŐĬĬȮMU-ELT ŠšťȮ- ŠŤşȮėŃŐĬĬȮľĶŊŀįĸ
ėŃŐĬĬȮTOEIC, TOEFL-iBT, TOEFL-ITP, IELTS, Duolingo ŏĪňĵĭŏĪƞŅĔńĭĶŃħńĭȮC0ȮĨŅĴĔĶŀĭĴŅĨĶģŅĬȮCEFR 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ8ȮœĴƞĴň 

ėņĻńıĪƢȮĽņĬĺĬȮőėĶĚĽĶƟŅĚĳŅļŅŀńĚĔķļĪňŗĴňĸńĔļĦŃŏĜıŅŃȮŐĸŃĪńĔļŃĳŅļŅŀńĚĔķļĶŃħńĭĽŌĚȮ 
ĪňŗěņŏĮƦĬĨƞŀĔŅĶĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıŒĬīŋĶĔŇěŐĸŃĔŅĶĪņĚŅĬȮĮĶŃĔŀĭħƟĺĵȮĔŅĶŏĕňĵĬĳŅļŅŀńĚĔķļŏĝŇĚ
īŋĶĔŇěȮĔŅĶĲƤĚŐĸŃĔŅĶıŌħĳŅļŅŀńĚĔķļŏĝŇĚīŋĶĔŇěȮŐĸŃĔŅĶŀƞŅĬĳŅļŅŀńĚĔķļŏĝŇĚīŋĶĔŇě 

Specific English vocabulary, expressions, and structure and English language skills at 
an advanced level of English proficiency that are necessary for effective communication in 
business and professional settings, including business English writing, business English 
speaking and listening, and business English reading 

 
 
 



 
ĶŃħńĭĮĶŇĠĠŅ R ĨĶňȮȮȮÃ Į,ĭńĦĤŇĨȮȮȮÃ őĪȮȮȮÃ ȮĮ,ĭńĦĤŇĨĝńŘĬĽŌĚȮȮȮÃ ŏŀĔȮȮȮȮ     ėĦŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶ 
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮȮȮȮȮȮȮȮȮȮȮȮ         
___________________________________________________________________________________________________________ 

 

 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮťšşȮŏĴŊŗŀĺńĬĪňŗȮŠŦȮĔńĬĵŅĵĬȮšŤťŧ 
šŦ 

 

(š) ĔĸŋƞĴĺŇĝŅĪňŗľĸńĔĽŌĨĶĔņľĬħ ȮěņĬĺĬȮŢȮľĬƞĺĵĔŇĨ 
ěņĬĺĬľĬƞĺĵĔŇĨ (ĪķļġňȮů ĮĢŇĭńĨŇ ů ėƟĬėĺƟŅ) 

ĪĽĻĪ ŠŨŠ ıŊŘĬģŅĬěĶŇĵīĶĶĴĪŅĚėŀĴıŇĺŏĨŀĶƢ šȮ&šȮůȮşȮůȮţ' 
ITGE 191 Fundamentals of Computer Ethics  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: œĴƞĴň 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 

ĔŅĶĨĶŃľĬńĔĶŌƟŏĝŇĚėĺŅĴĴńŗĬėĚĮĸŀħĳńĵȮĳńĵėŋĔėŅĴŐĸŃŀŅĝĠŅĔĶĶĴœĞŏĭŀĶƢȮĔŅĶĔĸńŗĬŐĔĸƟĚĪŅĚœĞŏĭŀĶƢȮ
ėĺŅĴŏĮƦĬĽƞĺĬĨńĺȮĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅȮĔŅĶőěĶĔĶĶĴĞŀĲĨƢŐĺĶƢŐĸŃĔŅĶĕőĴĵįĸĚŅĬĕŀĚįŌƟŀŊŗĬȮėĺŅĴĶńĭįŇħĝŀĭ
ĨƞŀĽńĚėĴȮěĶŇĵīĶĶĴĕŀĚĔŅĶŒĝƟŏėĶŊŀĕƞŅĵĽńĚėĴȮĔġľĴŅĵħƟŅĬėĺŅĴĴńŗĬėĚĮĸŀħĳńĵ 

Security awareness; e-commerce and business ethics; cyber threats and cybercrime; 
cyberbullying; privacy; intellectual property; software piracy and plagiarism; social 
responsibility; social network ethics; cybersecurity laws 

 
ĪĽĻĪ ŢŨŠ ěĶŇĵīĶĶĴħƟŅĬĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸ ŠȮ&ŠȮůȮşȮůȮš' 
ITGE 391 Ethics in Digital Science and Technology  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ĪĽĻĪȮŠŨŠȮıŊŘĬģŅĬěĶŇĵīĶĶĴĪŅĚėŀĴıŇĺŏĨŀĶƢ 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 

ĭĪĭŅĪŐĸŃįĸĔĶŃĪĭĕŀĚĔŅĶŒĝƟŏĪėőĬőĸĵňħŇěŇĪńĸŒĬĽńĚėĴȮěĶŇĵīĶĶĴŒĬīŋĶĔŇěŐĸŃĔŅĶėƟŅŏĝŇĚ
ŀŇŏĸėĪĶŀĬŇĔĽƢȮŐĬĺőĬƟĴŒľĴƞĕŀĚĳńĵėŋĔėŅĴŐĸŃŀŅĝĠŅĔĶĶĴœĞŏĭŀĶƢȮĔŅĶĭŋĔĶŋĔėĺŅĴŏĮƦĬĽƞĺĬĨńĺȮĪĶńıĵƢĽŇĬ
ĪŅĚĮƤĠĠŅħƟŅĬŏĪėőĬőĸĵňħŇěŇĪńĸȮĔŅĶĕőĴĵįĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮĔŅĶŏěŅŃĶŃĭĭŏĝŇĚěĶŇĵīĶĶĴȮėĺŅĴĶńĭįŇħĝŀĭ
ĨƞŀĽńĚėĴŐĭĭĴŊŀŀŅĝňıȮĶľńĽěĶŇĵīĶĶĴŒĬĔŅĶŒĝƟŏėĶŊŀĕƞŅĵĽńĚėĴȮȮĶľńĽěĶŇĵīĶĶĴŒĬĝňĺŇĨĔŅĶĪņĚŅĬȮ
ěĶĶĵŅĭĶĶĦĪŅĚŀŅĝňıȮėĺŅĴŏĮƦĬĽƞĺĬĨńĺĕŀĚĕƟŀĴŌĸȮīĶĶĴŅĳŇĭŅĸĕŀĚĕƟŀĴŌĸȮĮĶŃŏħŖĬĔġľĴŅĵŏĔňŗĵĺĔńĭėĺŅĴ
ĴńŗĬėĚĮĸŀħĳńĵŐĸŃėĺŅĴŏĮƦĬĽƞĺĬĨńĺ 

Roles and impacts of the digital technology usage in the society; e-commerce and 
business ethics; new trends in cyber threats and cybercrime; privacy intrusion; intellectual 
property in digital technology; academic plagiarism; ethical hacking; professional social 
responsibility; ethical codes in using social networks; ethics codes in professional life; 
professional codes; data privacy; data governance; issues in cybersecurity and privacy 
related laws 

 
 



 
ĶŃħńĭĮĶŇĠĠŅ R ĨĶňȮȮȮÃ Į,ĭńĦĤŇĨȮȮȮÃ őĪȮȮȮÃ ȮĮ,ĭńĦĤŇĨĝńŘĬĽŌĚȮȮȮÃ ŏŀĔȮȮȮȮ     ėĦŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶ 
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮȮȮȮȮȮȮȮȮȮȮȮ         
___________________________________________________________________________________________________________ 

 

 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮťšşȮŏĴŊŗŀĺńĬĪňŗȮŠŦȮĔńĬĵŅĵĬȮšŤťŧ 
šŧ 

 

   ĕ,Ȯ ľĴĺħĺŇĝŅŏĜıŅŃȮȮȮȮȮȮȮȮȮȮȮȮȮ  œĴƞĬƟŀĵĔĺƞŅȮȮ ŨşȮ ľĬƞĺĵĔŇĨȮ 
    (Š'ȮĔĸŋƞĴĺŇĝŅŐĔĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮ    ŤŠȮ ľĬƞĺĵĔŇĨ 

- ĶŅĵĺŇĝŅŐĔĬȮěņĬĺĬȮŢȮ ľĬƞĺĵĔŇĨ 
ěņĬĺĬľĬƞĺĵĔŇĨ (ĪķļġňȮů ĮĢŇĭńĨŇ ů ėƟĬėĺƟŅ) 

ĪĽĺħ ŠŠŢ ėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇıŊŘĬģŅĬĽņľĶńĭĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 113 Mathematics and Statistics Foundation for Digital Science and 

Technology 
 

ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: œĴƞĴň 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ: œĴƞĴň 

ŏĞŖĨȮĲƤĚĔƢĝńĬȮėĺŅĴĽńĴıńĬīƢȮĨĶĶĔŃıŊŘĬģŅĬŐĸŃıňĝėĦŇĨŐĭĭĭŌĸȮŏĪėĬŇėĪŅĚĔŅĶıŇĽŌěĬƢȮĔŅĶěńħĸņħńĭ
ŀĵƞŅĚħňȮľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĔŅĶĬńĭȮĔŅĶŏĶňĵĚĽĸńĭĽńĭŏĮĸňŗĵĬȮĔŅĶĽĸńĭĽńĭŏĮĸňŗĵĬŐĭĭœĴƞĴňŀńĬħńĭȮĔĶŅĲ  
ėĺŅĴĬƞŅěŃŏĮƦĬŐĸŃėŋĦĽĴĭńĨŇĕŀĚėĺŅĴĬƞŅěŃŏĮƦĬȮėĺŅĴĬƞŅěŃŏĮƦĬŐĭĭĴňŏĚŊŗŀĬœĕȮėĺŅĴŀŇĽĶŃĕŀĚŏľĨŋĔŅĶĦƢȮ
ĔġĕŀĚŏĭĵƢȮĨńĺŐĮĶĽŋƞĴȮĲƤĚĔƢĝńĬĕŀĚėĺŅĴĬƞŅěŃŏĮƦĬŐĭĭœĴƞĨƞŀŏĬŊŗŀĚŐĸŃŐĭĭĨƞŀŏĬŊŗŀĚȮėƞŅėŅħľĺńĚȮŐĸŃėĺŅĴ
ŐĮĶĮĶĺĬȮĔŅĶŐěĔŐěĚĕŀĚĔŅĶĽŋƞĴĨńĺŀĵƞŅĚȮĔŅĶĪħĽŀĭĽĴĴĨŇģŅĬŐĸŃĔŅĶĮĶŃĴŅĦȮıŅĶŅĴŇŏĨŀĶƢŐĸŃėƞŅĽĩŇĨŇ 

Sets; functions; relations; basic logic and Boolean algebra; proof techniques; well 
orderings; basic counting; permutations and combinations; graphs; probability and properties; 
amlbgrgml_jȮnpm`_`gjgrw9ȮglbcnclbclacȮmdȮctclrq9Ȯ@_wcŲqȮpsjc9Ȯp_lbmkȮt_pg_`jcq; discrete and 
continuous probability functions; expected values and variances; sampling distributions; 
estimation and hypothesis testing; parameters and statistics 
 

- ĶŅĵĺŇĝŅĭńĚėńĭȮěņĬĺĬȮţŧ ľĬƞĺĵĔŇĨ 
ěņĬĺĬľĬƞĺĵĔŇĨ (ĪķļġňȮů ĮĢŇĭńĨŇ ů ėƟĬėĺƟŅ) 

ĪĽĳļ šŠť ĔŅĶĲƤĚŐĸŃĔŅĶıŌħȮŠ šȮ&šȮůȮşȮůȮţ' 
ITLG 216 Listening and Speaking I  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: œĴƞĴň 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 

ľĸńĔĔŅĶŐĸŃŐĬĺĮĢŇĭńĨŇŒĬĔŅĶŒĝƟĳŅļŅŀńĚĔķļŒĬĝňĺŇĨĮĶŃěņĺńĬȮĶĺĴĩŉĚĪńĔļŃĔŅĶĲƤĚŐĸŃĔŅĶŀŀĔ
ŏĽňĵĚĕńŘĬıŊŘĬģŅĬȮĔŅĶıńĥĬŅĪńĔļŃĔŅĶıŌħŏĔňŗĵĺĔńĭľĬƟŅĪňŗĪŅĚĽńĚėĴĪňŗĔņľĬħ 

The principles and practices of using English in everyday situations including basic listening 
skills and pronunciation; the development of verbal skills with regards to given social functions 

 

    



 
ĶŃħńĭĮĶŇĠĠŅ R ĨĶňȮȮȮÃ Į,ĭńĦĤŇĨȮȮȮÃ őĪȮȮȮÃ ȮĮ,ĭńĦĤŇĨĝńŘĬĽŌĚȮȮȮÃ ŏŀĔȮȮȮȮ     ėĦŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶ 
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮȮȮȮȮȮȮȮȮȮȮȮ         
___________________________________________________________________________________________________________ 

 

 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮťšşȮŏĴŊŗŀĺńĬĪňŗȮŠŦȮĔńĬĵŅĵĬȮšŤťŧ 
šŨ 

 

ĪĽĳļ ššť ĳŅļŅŀńĚĔķļŏĝŇĚŏĪėĬŇėĽņľĶńĭŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ šȮ&šȮůȮşȮůȮţ' 
ITLG 226 Technical English for Information Technology  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: œĴƞĴň 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 

ľĸńĔĔŅĶŐĸŃŐĬĺĮĢŇĭńĨŇŒĬĔŅĶŒĝƟĳŅļŅŀńĚĔķļŒĬĝňĺŇĨĮĶŃěņĺńĬŒĬĶŃħńĭĕńŘĬĽŌĚŐĸŃŏĮƦĬĪŅĚĔŅĶȮĔŅĶ
İƗĔŀŀĔŏĽňĵĚŐĸŃĔŅĶĲƤĚįƞŅĬĭĪĽĬĪĬŅŐĸŃĕƟŀėĺŅĴĪňŗĞńĭĞƟŀĬŐĸŃĴňėĺŅĴĵŅĺȮĔŅĶıńĥĬŅĔŅĶĶńĭĶŌƟĪŅĚ
ĺńĥĬīĶĶĴŏıŊŗŀŏıŇŗĴėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĽŊŗŀĽŅĶȮėņĻńıĪƢĳŅļŅŀńĚĔķļĪňŗŒĝƟŒĬħƟŅĬŏĪėőĬőĸĵňȮŐĬĺėŇħĔŅĶŒĝƟ
ĳŅļŅŀńĚĔķļĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŇěĔĶĶĴħƟŅĬŏĪėőĬőĸĵňȮĔŅĶıńĥĬŅŐĸŃİƗĔİĬėņĻńıĪƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶ
ŀŀĔŐĭĭŏėĶŊŀĕƞŅĵȮėĺŅĴĮĸŀħĳńĵŒĬőĸĔœĞŏĭŀĶƢȮĽŊŗŀĽńĚėĴȮĔŅĶħŌŐĸĽŋĕĳŅıȮĽŊŗŀľĸŅĵŐĭĭȮĔŅĶıŅĦŇĝĵƢ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮŐĸŃľńĺĕƟŀŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚȮĔŅĶıńĥĬŅĪńĔļŃĔŅĶĬņŏĽĬŀĳŅļŅŀńĚĔķļŒĬĽŅĕŅŏĪėőĬőĸĵňĪňŗ
ŏĔňŗĵĺĕƟŀĚ 

The principles and practices of using English in everyday situations at a more 
advanced and formal level; the practice of pronunciation and listening through longer and 
more complex dialogues and passages; developing cultural awareness to increase 
communicative ability; vocabulary used on IT-related applications; English language 
concepts used in IT-related activities; development and practice of vocabulary related to 
network design, cybersecurity, social media, healthcare, multimedia, e-commerce, and 
other related topics; English presentation skill for IT-related areas 
 
ĪĽĺħ Ššş ĔŅĶŏĕňĵĬőĮĶŐĔĶĴĕńŘĬıŊŘĬģŅĬ ŢȮ&šȮůȮšȮůȮŤ' 
ITDS 120 Fundamentals of Programming  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: œĴƞĴň 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 

ĔŅĶŏĕňĵĬőĮĶŐĔĶĴŐĭĭőėĶĚĽĶƟŅĚȮȮŏĪėĬŇėĔŅĶŐĔƟĮƤĠľŅȮȮĔŅĶıńĥĬŅŐĸŃĔŅĶĽĶƟŅĚĕńŘĬĨŀĬĺŇīň
ıŊŘĬģŅĬŒĬőĮĶŐĔĶĴĳŅļŅŏĝŇĚĔĶŃĭĺĬĚŅĬȮȮĺŇīňĔŅĶĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶĽĶƟŅĚőĮĶŐĔĶĴŀĵƞŅĚŏĮƦĬĶŃĭĭȮ
ıŊŘĬģŅĬĕŀĚĳŅļŅőĮĶŐĔĶĴĝńŘĬĽŌĚĪňŗĴňőėĶĚĽĶƟŅĚŏĮƦĬĭĸŖŀĔĪňŗĶĺĴĩŉĚŐŀĶƢŏĶĵƢĔĶŃĭĺĬĚŅĬĨńĺŐĮĶȮȮĔŅĶŏĶňĵĔĞŘņȮ
őėĶĚĽĶƟŅĚĕƟŀĴŌĸıŊŘĬģŅĬȮİƗĔĳŅėĮĢŇĭńĨŇĔńĭőěĪĵƢěŅĔĳŅėŀŋĨĽŅľĔĶĶĴ 
Structured programming; problem solving techniques; the development and 
implementation of basic algorithms in a procedure-oriented language; a systematic 
approach to the design and construction of computer programs; fundamentals of high-level, 
block-structured languages including arrays, procedures, parameters, recursion; basic data 
structures; hands-on practices with problems from industrial sectors 
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___________________________________________________________________________________________________________ 

 

 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮťšşȮŏĴŊŗŀĺńĬĪňŗȮŠŦȮĔńĬĵŅĵĬȮšŤťŧ 
Ţş 

 

ĪĽĺħ ŠšŠ ĔŅĶŏĕňĵĬőĮĶŐĔĶĴĕńŘĬĽŌĚ ŢȮ&šȮůȮšȮůȮŤ' 
ITDS 121 Advanced Programming  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ĪĽĺħ ŠšşȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴĕńŘĬıŊŘĬģŅĬȮľĶŊŀȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔ
ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 

ľĸńĔĔŅĶĔŅĶŏĕňĵĬőĮĶŐĔĶĴĝńŘĬĽŌĚȮĶĺĴĩŉĚŐĬĺėŇħŒĬĔŅĶŏĕňĵĬőĮĶŐĔĶĴŏĝŇĚĺńĨĩŋȮŐĬĺėŇħŒĬĔŅĶŏĕňĵĬ
őĮĶŐĔĶĴŏĝŇĚĲƤĚĔƢĝńĬȮŐĸŃŐĬĺėŇħŒĬĔŅĶŏĕňĵĬőĮĶŐĔĶĴŐĭĭĳŅļŅĽėĶŇĮĪƢȮŐĬĺėŇħŏĔňŗĵĺĔńĭĔŅĶľƞŀľŋƟĴĕƟŀĴŌĸ
ŐĸŃĔŅĶĞƞŀĬĕƟŀĴŌĸȮėĸŅĽŐĸŃėĸŅĽĵƞŀĵȮĔŅĶĽŊĭĪŀħėŋĦĽĴĭńĨŇŐĸŃĔŅĶŏĕňĵĬĪńĭ ıľŋĬĶŌĮ ĸņħńĭĝńŘĬĕŀĚ
ėĸŅĽ ĔŅĶŐĪĬėƞŅĳŅĵŒĬĕŀĚĺńĨĩŋŐĸŃŏĴīŀħ ŐĬĺėŇħıŊŘĬģŅĬĕŀĚĲƤĚĔƢĝńĬȮėĺŅĴĽńĴıńĬīƢȮĔŅĶŏĶňĵĔĞŘņȮ ĶŃĭĭ
ĕŀĚĮĶŃŏĳĪȮĮĶŃŏĳĪĕƟŀĴŌĸȮĮĶŃŏĳĪĕƟŀĴŌĸŏĝŇĚĞƟŀĬȮĲƤĚĔƢĝńĬĕńŘĬĽŌĚ ĔŅĶĬŅĴīĶĶĴĕƟŀĴŌĸȮĔŅĶİƗĔĮĢŇĭńĨŇ
ŏĔňŗĵĺĔńĭĮƤĠľŅěŅĔĳŅėŀŋĨĽŅľĔĶĶĴ 

Advanced programming concepts including object-oriented programming, functional 
programming and script language programming; concepts of encapsulation and information 
hiding; classes and subclasses; inheritance and overriding; polymorphism; class hierarchies; 
internal representations of objects and methods; fundamental concepts of functions, 
relations, recursion, type systems, datatypes, recursive datatypes, higher-order functions, 
data abstraction; hands-on practices with problems from the industrial sectors 

 
ĪĽĺħ ŠšŢ ĔŅĶėŇħŏĝŇĚėņĬĺĦŐĸŃĔŅĶŐĔƟœĕĮƤĠľŅ šȮ&šȮůȮşȮůȮţ' 
ITDS 123 Computational Thinking and Problem Solving  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: œĴƞĴň 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 

ĪńĔļŃŐĸŃŏĪėĬŇėıŊŘĬģŅĬŒĬĔŅĶŐĔƟĮƤĠľŅȮĪńĔļŃŒĬĔŅĶŐĔƟĮƤĠľŅĪňŗěŅŏĮƦĬĨƞŀĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨ  
ĔŅĶĶŃĭŋĮƤĠľŅŐĸŃĔŅĶŒĝƟŏľĨŋįĸŏĝŇĚŀŋĮĬńĵȮĔŅĶŐĵĔĵƞŀĵĮƤĠľŅȮĔŅĶěħěņĶŌĮŐĭĭȮŀńĸĔŀĶŇĪŉĴŐĸŃĔŅĶėĺĭėŋĴ
ĸņħńĭ ĔŅĶŐĪĬėƞŅĕƟŀĴŌĸŐĸŃĔŅĶĽĶŋĮĕƟŀĴŌĸȮĔŅĶĽĶŋĮĶŌĮŐĭĭŐĸŃĔŅĶĪņŒľƟŏĮƦĬĪńŗĺœĮȮĔŅĶėŇħŏĝŇĚĨĶĶĔŃ 
ŐĸŃıňĝėĦŇĨĭŌĸňĬȮĔŅĶėŇħŐĭĭĺĬĞŘņŐĸŃĔŅĶėŇħŐĭĭŏĶňĵĔĞŘņȮĔŅĶĩħĩŀĵŐĸŃėĺŅĴĽńĴıńĬīƢŏĝŇĚŏĽƟĬŐĭĭĚƞŅĵȮ 
ĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏĪėĬŇėĪŅĚĽĩŇĨŇĽņľĶńĭĔŅĶŐĔƟĮƤĠľŅĪŅĚĔŅĶėņĬĺĦőħĵŒĝƟőĮĶŐĔĶĴĽņŏĶŖěĶŌĮĪŅĚĽĩŇĨŇ  

Basic problem-solving skills and techniques; necessary skills for life-long learning; 
problem identification and inductive reasoning; problem decomposition; pattern 
recognition; algorithm and flow controls; data representation and abstraction; pattern 
abstraction and generalization; logical thinking and Boolean algebra; iterative and recursive 
thinking; simple linear regression and correlation; applying statistical techniques for solving 
computing problems using statistical packages  
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___________________________________________________________________________________________________________ 

 

 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮťšşȮŏĴŊŗŀĺńĬĪňŗȮŠŦȮĔńĬĵŅĵĬȮšŤťŧ 
ŢŠ 

 

ĪĽĺħ ŠŢş ĽĩŅĮƤĨĵĔĶĶĴėŀĴıŇĺŏĨŀĶƢŐĸŃĶŃĭĭĮĢŇĭńĨŇĔŅĶ šȮ&šȮůȮşȮůȮţ' 
ITDS 130 Computer Architecture and Operating Systems  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: œĴƞĴň 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 

őėĶĚĽĶƟŅĚŐĸŃĽĩŅĮƤĨĵĔĶĶĴĕŀĚĶŃĭĭėŀĴıŇĺŏĨŀĶƢȮĽƞĺĬĮĶŃĔŀĭıŊŘĬģŅĬĕŀĚŏėĶŊŗŀĚėŀĴıŇĺŏĨŀĶƢȮ 
ĔŅĶŐĪĬĕƟŀĴŌĸȮĳŅļŅŐŀĽŏĞĴĭĸňȮőėĶĚĽĶƟŅĚĶŃĭĭľĬƞĺĵėĺŅĴěņŐĸŃĔŅĶěńħĸņħńĭĝńŘĬȮľĬƞĺĵėĺŅĴěņŐėĝȮ
ĶŃĭĭĔŅĶĶńĭŏĕƟŅŐĸŃĽƞĚŀŀĔĕƟŀĴŌĸȮĶŃĭĭĔŅĶŏĔŖĭĕƟŀĴŌĸȮĽĩŅĮƤĨĵĔĶĶĴĕŀĚľĬƞĺĵĮĶŃĴĺĸįĸŐĭĭľĸŅĵľĬƞĺĵȮ
ľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĶŃĭĭĮĢŇĭńĨŇĔŅĶȮĔŅĶěńħĔŅĶľĬƞĺĵĮĶŃĴĺĸįĸĚŅĬŐĸŃĔŅĶěńħĸņħńĭĚŅĬȮĔŅĶĮĶŃĽŅĬŏĺĸŅȮ
ĔŅĶĨŇħĨŅĵȮĔŅĶěńħĔŅĶľĬƞĺĵėĺŅĴěņȮĔŅĶĮƚŀĚĔńĬŐĸŃĔŅĶŒĝƟĶƞĺĴĔńĬȮĶŃĭĭŐĲƚĴĕƟŀĴŌĸȮĶŃĭĭĕƟŀĴŌĸŏĕƟŅ+ŀŀĔ 

The structure and architecture of the computer systems; basic components of 
computers; data representations; the Assembly Language; memory system organization; the 
memory hierarchy; the cache memory; input and output systems; storage systems; 
computing units; the multiprocessor architecture; basic principles of operating systems; the 
computer resource management; the process management and scheduling; 
synchronization; deadlocks; memory management: segmentation and paging; the virtual 
memory; protection; sharing; the access control; file and I/O systems 
 
ĪĽĺħ ŠŢŠ ĶŃĭĭėŀĴıŇĺŏĨŀĶƢŏĝŇĚĮĢŇĭńĨŇ ŠȮ&şȮůȮšȮůȮŠ' 
ITDS 131 Computer System in Practices  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: œĴƞĴň 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 

ĔŅĶİƗĔĮĢŇĭńĨŇĔŅĶŒĬĔŅĶĬņŏĪėĬŇėĔŅĶěńħĔŅĶŐĸŃĔŅĶĭĶŇľŅĶĶŃĭĭėŀĴıŇĺŏĨŀĶƢȮőħĵŏĜıŅŃĔŅĶĭĶŇľŅĶ
ěńħĔŅĶĶŃĭĭĮĢŇĭńĨŇĔŅĶĸňĬŋĔĞƢŐĸŃĶŃĭĭĮĢŇĭńĨŇĔŅĶĺŇĬőħĺƢ 

Practices on applying techniques to manage and administrate a computer system, 
especially for the Linux administration and Windows system administration 

 
ĪĽĺħ ŠŢš ĶŃĭĭĔŅĶěńħĔŅĶģŅĬĕƟŀĴŌĸ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 132 Database Management Systems  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ĪĽĺħ ŠšŠȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴĕńŘĬĽŌĚ ľĶŊŀȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔŀŅěŅĶĵƢ
įŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 



 
ĶŃħńĭĮĶŇĠĠŅ R ĨĶňȮȮȮÃ Į,ĭńĦĤŇĨȮȮȮÃ őĪȮȮȮÃ ȮĮ,ĭńĦĤŇĨĝńŘĬĽŌĚȮȮȮÃ ŏŀĔȮȮȮȮ     ėĦŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶ 
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮȮȮȮȮȮȮȮȮȮȮȮ         
___________________________________________________________________________________________________________ 

 

 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮťšşȮŏĴŊŗŀĺńĬĪňŗȮŠŦȮĔńĬĵŅĵĬȮšŤťŧ 
Ţš 

 

ĔŅĶěńħĔŅĶģŅĬĕƟŀĴŌĸŏĭŊŘŀĚĨƟĬȮŐĭĭěņĸŀĚĕƟŀĴŌĸȮĔŅĶŀŀĔŐĭĭģŅĬĕƟŀĴŌĸȮĔŅĶŀŀĔŐĭĭģŅĬĕƟŀĴŌĸ
ŏĝŇĚĽńĴıńĬīƢȮĔŅĶĸħėĺŅĴĞŘņĞƟŀĬĕŀĚĕƟŀĴŌĸȮĔŅĶěńħőėĶĚĽĶƟŅĚĕƟŀĴŌĸŒĬĶŌĮŐĭĭĭĶĶĪńħģŅĬȮĳŅļŅĽņľĶńĭĔŅĶ
ĬŇĵŅĴĕƟŀĴŌĸȮĔŅĶĽŀĭĩŅĴĕƟŀĴŌĸȮėĺŅĴĽŀħėĸƟŀĚĕŀĚĕƟŀĴŌĸȮĔŅĶĲƘƨĬĽĳŅıĕƟŀĴŌĸȮŐĸŃĔŅĶėĺĭėŋĴĳŅĺŃėĺŅĴ
ıĶƟŀĴĔńĬȮėĺŅĴĴńŗĬėĚĮĸŀħĳńĵĕŀĚĕƟŀĴŌĸȮėĺŅĴĽĴĭŌĶĦƢĕŀĚĕƟŀĴŌĸȮŐĸŃėĺŅĴĬƞŅŏĝŊŗŀĩŊŀĕŀĚĕƟŀĴŌĸ 
ĮĶŃĽĭĔŅĶĦƢĮĢŇĭńĨŇěĶŇĚĔńĭĶŃĭĭěńħĔŅĶģŅĬĕƟŀĴŌĸŏıŊŗŀĽĶƟŅĚŐĸŃěńħĔŅĶģŅĬĕƟŀĴŌĸ 

Basic database management; data models; the database design; the relational 
database design; data normalization; data organization in normalized forms; data description 
languages; the data query; the data consistency; the data recovery and the synchronization 
control; the data security; the data integrity and reliability; hands-on experience using 
database systems to create and manage database 
 
ĪĽĺħ ŠŢŢ őėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĸŃĕńŘĬĨŀĬĺŇīň ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 133 Data Structures and Algorithms  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ĪĽĺħ ŠšŠȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴĕńŘĬĽŌĚ ľĶŊŀȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔŀŅěŅĶĵƢ
įŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 

őėĶĚĽĶƟŅĚıŊŘĬģŅĬĕŀĚĕƟŀĴŌĸŐĭĭĽŐĨėȮėŇĺȮĸŇĽĪƢȮŐŀĶƢŏĶĵƢȮĽĨĶŇĚȮĨƟĬœĴƟȮŏĞĪŐĸŃĔĶŅĲȮĕńŘĬĨŀĬĺŇīň
ĽņľĶńĭěńħĔŅĶőėĶĚĽĶƟŅĚĕƟŀĴŌĸȮŀŅĪŇȮĔŅĶėƟĬľŅȮĔŅĶěńħŏĶňĵĚĸņħńĭȮȮŐĸŃŐŁĝĝŇŗĚȮȮĕńŘĬĨŀĬĺŇīňĔŅĶŒĝƟĔņĸńĚ
ĭńĚėńĭȮĺŇīňĔŅĶŐĭƞĚŐĸŃŏŀŅĝĬŃȮĔŅĶĵƟŀĬĩŀĵľĸńĚȮĮĶŃĽĭĔŅĶĦƢĮĢŇĭńĨŇěĶŇĚĔńĭŏėĶŊŗŀĚĴŊŀľĶŊŀőĮĶŐĔĶĴŏıŊŗŀ
ıńĥĬŅőėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĸŃĕńŘĬĨŀĬĺŇīň 

Basic data structures such as stacks, queues, lists, arrays, strings, trees, sets and 
graphs; algorithms for manipulating data structures such as searching, sorting and hashing; 
brute-force algorithms; divide-and-conquer; backtracking; hands-on experience using 
programming tools to develop data structures and algorithms 
    
ĪĽĺħ šŢŢ ŏėĶŊŀĕƞŅĵĽŊŗŀĽŅĶėŀĴıŇĺŏĨŀĶƢ ŢȮ&šȮůȮšȮůȮŤ' 
ITDS 233 Computer Networks  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ĪĽĺħȮŠŢşȮĽĩŅĮƤĨĵĔĶĶĴėŀĴıŇĺŏĨŀĶƢŐĸŃĶŃĭĭĮĢŇĭńĨŇĔŅĶ ľĶŊŀȮœħƟĶńĭėĺŅĴ
ŏľŖĬĝŀĭěŅĔŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 



 
ĶŃħńĭĮĶŇĠĠŅ R ĨĶňȮȮȮÃ Į,ĭńĦĤŇĨȮȮȮÃ őĪȮȮȮÃ ȮĮ,ĭńĦĤŇĨĝńŘĬĽŌĚȮȮȮÃ ŏŀĔȮȮȮȮ     ėĦŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶ 
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ŢŢ 

 

ŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢŐĸŃŀŇĬŏĨŀĶƢŏĬŖĨȮŏėĶŊŀĕƞŅĵĽĸńĭĺĚěĶŐĸŃŏėĶŊŀĕƞŅĵȮĽĸńĭĔĸŋƞĴĕƟŀĴŌĸȮĶŌĮŐĭĭĕŀĚȮ
ŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢĪňŗľĸŅĔľĸŅĵȮĔĸœĔĔŅĶĪņĚŅĬĕŀĚŐĨƞĸŃĝńŘĬŒĬŀŇĬŏĨŀĶƢŏĬŖĨȮĶĺĴĩŉĚĔŅĶėƟĬľŅŏĽƟĬĪŅĚĪňŗ
ŏľĴŅŃĽĴŒĬĔŅĶĽƞĚĕƟŀĴŌĸŐĸŃĔŅĶĔņľĬħĪňŗŀĵŌƞŒĬŀŇĬŏĨŀĶƢŏĬŖĨȮĔŅĶĮĶńĭŏĽĩňĵĶĳŅıŒĬĔŅĶĨŇħĨƞŀĽŊŗŀĽŅĶĪňŗŒĝƟ
őĮĶőĨėŀĸĪňĞňıňŐĸŃĵŌħňıňȮĔŅĶıńĥĬŅĞŀĲĨƢŐĺĶƢĪňŗĪņĚŅĬĭĬőĮĶőĨėŀĸĪňĞňıňŐĸŃĵŌħňıňȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬĶŃĭĭ
ŏėĶŊŀĕƞŅĵ ĔŅĶĔņľĬħėƞŅĕŀĚŏėĶŊŀĕƞŅĵ ĔŅĶĔņľĬħėƞŅŏĶŅŏĨŀĶƢŐĸŃėƞŅĽĺŇĨĞƢȮĔŅĶŐěĔľĴŅĵŏĸĕœŀıň ĔŅĶĨŇħĨńŘĚŐĸŃ
ŒľƟĭĶŇĔŅĶĝŊŗŀőħŏĴĬ ĔŅĶŒĝƟėņĽńŗĚŏėĶŊŀĕƞŅĵĭĬĶŃĭĭĮĢŇĭńĨŇĔŅĶĺŇĬőħĺĽƢŐĸŃĸňĬŋĔĞƢ 

Computer networks and the Internet; the packet-switched network and the circuit-
switched network; different types of computer networks; mechanisms of each layer of the 
Internet including the path discovery and addressing in the Internet; the stability 
improvement via the use of TCP and UDP in the communication, the development of 
software applications running on top of TCP and UDP; applications of the network systems 
practices in the network configuration; the router and switch configuration; the IP address 
allocation; the domain name server installation and services; network commands on the 
Windows and Linux operating systems 
 
ĪĽĺħ šţŢ ĔŅĶıńĥĬŅŏĺŖĭŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟ ŢȮ&šȮůȮšȮůȮŤ' 
ITDS 243 Web Development and Applications  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ĪĽĺħȮŠŢšȮĶŃĭĭĔŅĶěńħĔŅĶģŅĬĕƟŀĴŌĸ ľĶŊŀȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔŀŅěŅĶĵƢ

įŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 

ıŊŘĬģŅĬŐĸŃĽĩŅĮƤĨĵĔĶĶĴĕŀĚŏĪėőĬőĸĵňŏĺŖĭȮĔŅĶıńĥĬŅŏĺŖĭȮŏŀĔĽŅĶŏĺŖĭȮŐĸŃŏĪėőĬőĸĵňĪňŗ
ŏĔňŗĵĺĕƟŀĚȮıŊŘĬģŅĬĔĸœĔĔŅĶĪņĚŅĬĕŀĚŏĺŖĭȮĽĩŅĮƤĨĵĔĶĶĴĕŀĚŏĺŖĭŒĬŏĝŇĚĸŌĔĕƞŅĵ+ŐĴƞĕƞŅĵŐĸŃĔĨŇĔŅĔŅĶ
ĽŊŗŀĽŅĶĪňŗŏĔňŗĵĺĕƟŀĚȮŀŅĪŇȮŏŀĝĪňĪňŏŀĽȮŐĸŃŏŀĝĪňĪňŏŀĽĪňŗĮĸŀħĳńĵȮŐıĸĪĲŀĶƢĴȮĶŌĮŐĭĭŐĸŃĳŅļŅĪňŗŒĝƟŒĬĔŅĶ
ŀŀĔŐĭĭŐĸŃıńĥĬŅľĬƟŅŏĺŖĭŐĭĭĽĴńĵŒľĴƞȮŀŅĪŇȮĳŅļŅŏŀĝĪňŏŀŖĴŐŀĸȮŏŀŖĔŏŀĝĪňŏŀŖĴŐŀĸȮĞňŏŀĽŏŀĽȮŏŀŖĔŏŀŖĴ
ŐŀĸȮŏŀŖĔŏŀĽŐŀĸĪňȮĳŅļŅěŅĺŅĽėĶŇĮĨƢȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏĺŖĭŒĬľĸŅĵŐıĸĪĲŀĶƢĴȮĽĩŅĮƤĨĵĔĶĶĴŏĝŇĚĭĶŇĔŅĶ 

Fundamentals and architecture of web technologies; the design and development of 
web, web documents and associated technologies; basic web mechanism; the client-server 
architecture of the web and its communication protocol such as HTTP/HTTPS; platforms, formats 
and languages used in designing and developing modern web-pages: HTML, XHTML, CSS, XML, 
XSLT, Javascript; multiplatform web applications; the web service architecture 
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮťšşȮŏĴŊŗŀĺńĬĪňŗȮŠŦȮĔńĬĵŅĵĬȮšŤťŧ 
Ţţ 

 

ĪĽĺħ šŤŢ ĺŇĪĵŅĔŅĶĕƟŀĴŌĸıŊŘĬģŅĬ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 231 Fundamentals of Data Science  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ĪĽĺħ ŠšşȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴĕńŘĬıŊŘĬģŅĬ ľĶŊŀȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔŀŅěŅĶĵƢ

įŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 

ıŊŘĬģŅĬĺŇīňĔŅĶĪŅĚĺŇĪĵŅĔŅĶĕƟŀĴŌĸĽņľĶńĭĔŅĶĪņĚŅĬĔńĭĕƟŀĴŌĸľĸŅĔľĸŅĵőħŏĴĬĪńŘĚħƟŅĬīŋĶĔŇěȮ
ĽńĚėĴĻŅĽĨĶƢŐĸŃĺŇĪĵŅĻŅĽĨĶƢĔŅĶŐıĪĵƢȮĔŅĶĭŌĶĦŅĔŅĶŒĬľĸńĔĔŅĶŐĸŃŏĪėĬŇėĪňŗĕƟŅĴľĸŅĵĽŅĕŅĕŀĚĺŇĪĵŅĔŅĶ
ĕƟŀĴŌĸȮĶĺĴĩŉĚģŅĬĕƟŀĴŌĸȮėĸńĚĕƟŀĴŌĸȮŏľĴŊŀĚĕƟŀĴŌĸȮĽĩŇĨŇȮĔŅĶŐĽħĚŐįĬĳŅıĕƟŀĴŌĸȮĔŅĶėņĬĺĦĮĶŃĽŇĪīŇĳŅıĽŌĚȮ
ĔŅĶĮĶŃĴĺĸįĸŐĭĭėĸŅĺħƢȮĶŃĭĭīŋĶĔŇěŀńěĜĶŇĵŃȮėĺŅĴĴńŗĬėĚĮĸŀħĳńĵĕŀĚĕƟŀĴŌĸŐĸŃėĺŅĴŏĮƦĬĽƞĺĬĨńĺĕŀĚĕƟŀĴŌĸ 
ĮĶŃĽĭĔŅĶĦƢĔŅĶĮĢŇĭńĨŇěĶŇĚĔńĭŏėĶŊŗŀĚĴŊŀĔŅĶŏĕňĵĬőĮĶŐĔĶĴŐĸŃőŀŏıĬĞŀĶƢĽŏĲĶĴŏĺŇĶƢĔ 

Fundamentals of data science methodologies for working with data in a variety of 
business, social sciences, and medical sciences domains; the integration of concepts and 
techniques across core disciplines of the data science, including databases, data warehousing, 
data mining, statistics, data visualization, high performance computing, cloud computing, business 
intelligence, data security and data privacy;Ȯhands-on experience with programming tools and 
open-source frameworks 
 
ĪĽĺħ šťŢ ĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢĕńŘĬŐĬŃĬņ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 263 Introduction to Software Engineering  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ĪĽĺħȮŠšşȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴĕńŘĬıŊŘĬģŅĬ ľĶŊŀȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔŀŅěŅĶĵƢ

įŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 

ŐĬĺėŇħıŊŘĬģŅĬŐĸŃľĸńĔĔŅĶĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢȮĔŅĶěńħĔŅĶėĺŅĴĨƟŀĚĔŅĶȮĕńŘĬĨŀĬĔŅĶıńĥĬŅ
ĞŀĲĨƢŐĺĶƢȮőĴŏħĸĴŅĨĶģŅĬĽņľĶńĭĔŅĶĽĶƟŅĚĶŌĮŐĭĭěņĸŀĚĪŅĚĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢȮĔŅĶĺŇŏėĶŅŃľƢĶŌĮŐĭĭěņĸŀĚ
ĪŅĚĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢȮıŊŘĬģŅĬĔŅĶěńħĔŅĶőėĶĚĔŅĶıńĥĬŅĞŀĲĨƢŐĺĶƢȮĔŅĶěńħĔŅĶĔŅĶĔņľĬħėƞŅĞŀĲĨƢŐĺĶƢȮ
ľĸńĔĔŅĶĪħĽŀĭĞŀĲĨƢŐĺĶƢŏĭŊŘŀĚĨƟĬ ĮĶŃĽĭĔŅĶĦƢĮĢŇĭńĨŇěĶŇĚĔńĭŏėĶŊŗŀĚĴŊŀĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢıŊŘĬģŅĬ 

Software engineering foundations and concepts; requirement management; 
procedures of the software development; standards models for the software engineering 
model construction; the software engineering model analysis; fundamentals of the software 
project management; software configuration management; the basic software testing 
concepts;Ȯhands-on experience using basic software engineering tools 
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮťšşȮŏĴŊŗŀĺńĬĪňŗȮŠŦȮĔńĬĵŅĵĬȮšŤťŧ 
ŢŤ 

 

ĪĽĺħ šŦŢ ėĺŅĴĴńŗĬėĚĕŀĚėŀĴıŇĺŏĨŀĶƢŐĸŃĔŅĶĽŊŗŀĽŅĶ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 273 Computer and Communication Security  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ĪĽĺħȮšŢŢȮŏėĶŊŀĕƞŅĵĽŊŗŀĽŅĶėŀĴıŇĺŏĨŀĶƢ ľĶŊŀȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔ

ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 

ľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĶŃĭĭėĺŅĴĴńŗĬėĚȮĔŅĶŏĕƟŅĶľńĽȮĔŅĶĺŇŏėĶŅŃľƢĶľńĽȮĴŅĨĶģŅĬĔŅĶŏĕƟŅĶľńĽĕƟŀĴŌĸȮ
ĕƟŀĨĔĸĚŀĵƞŅĚĴńŗĬėĚŒĬĔŅĶĽŊŗŀĽŅĶȮĶŃĭĭĶľńĽĽŅīŅĶĦŃȮĸŅĵŏĞŖĬŐĭĭħŇěŇĪńĸȮĔŅĶıŇĽŌěĬƢĨńĺĨĬȮĔŅĶĔņľĬħ
ĽŇĪīŇśĔŅĶŏĕƟŅĩŉĚȮėĺŅĴĴńŗĬėĚĕŀĚĶŃĭĭŐĸŃĞŀĲĨƢŐĺĶƢȮėĺŅĴĴńŗĬėĚĕŀĚŐŀĮıĸŇŏėĝńĬȮĝƞŀĚőľĺƞħƟŅĬėĺŅĴĴńŗĬėĚȮ
ėĺŅĴĴńŗĬėĚĕŀĚŏėĶŊŀĕƞŅĵĽŊŗŀĽŅĶȮėĺŅĴĴńŗĬėĚĕŀĚĕƟŀĴŌĸȮėĺŅĴĴńŗĬėĚĕŀĚģŅĬĕƟŀĴŌĸ ĮĶŃĽĭĔŅĶĦƢĮĢŇĭńĨŇěĶŇĚ
ĔńĭĞŀĲĨƢŐĺĶƢľĶŊŀŏėĶŊŗŀĚĴŊŀőŀŏıĬĞŀĶƢĽ 

Fundamental concepts of security systems; encryption; cryptanalysis; the data 
encryption standard; secure protocols in communication; public key systems; digital 
signatures; authentication; authorization; the software and the system security; application 
security; vulnerabilities; network security; data security; database security;Ȯhands-on 
experience using open-source softwareȮor tools 
 
ĪĽĺħ šŧŢ ĔŅĶıńĥĬŅŐŀĮıĸŇŏėĝńĬĭĬĴŊŀĩŊŀ ŢȮ&šȮůȮšȮůȮŤ' 
ITDS 283 Mobile Application Development  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ĪĽĺħ šţŢ ĔŅĶıńĥĬŅŏĺŖĭŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟ ľĶŊŀȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔ

ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 

ĔĶŀĭĔŅĶıńĥĬŅŐŀĮıĸŇŏėĝńĬĭĬĴŊŀĩŊŀȮĽĩŅĮƤĨĵĔĶĶĴȮĔŅĶŀŀĔŐĭĭȮĮĶŃŏħŖĬĪŅĚĺŇĻĺĔĶĶĴȮŏĪėĬŇėȮ
ŐĸŃĺŇīňĔŅĶĽņľĶńĭĔŅĶıńĥĬŅŐŀĮıĸŇŏėĝńĬĭĬĴŊŀĩŊŀȮėŋĦĸńĔļĦŃĕŀĚŐŀĮıĸŇŏėĝńĬĭĬĴŊŀĩŊŀȮĳŅļŅĽņľĶńĭĔŅĶ
ıńĥĬŅŐŀĮıĸŇŏėĝńĬĭĬőĴĭŅĵĸƢȮőĴŏħĸĔŅĶĮĶŃĵŋĔĨƢŒĝƟĔĶŀĭĕŀĚŐŀĮıĸŇŏėĝńĬĭĬĴŊŀĩŊŀȮĔŅĶŀŀĔŐĭĭľĬƟŅĨŅ
ĔŅĶŒĝƟĚŅĬĕŀĚŐŀĮıĸŇŏėĝńĬĭĬĴŊŀĩŊŀȮĔŅĶěńħĔŅĶĕƟŀĴŌĸĕŀĚŐŀĮıĸŇŏėĝńĬȮĔŅĶĭŌĶĦŅĔŅĶĔńĭĔŅĶĭĶŇĔŅĶĕŀĚ
ėĸŅĺħƢȮĔŅĶĭŌĶĦŅĔŅĶŐŀĮıĸŇŏėĝńĬĭĬĴŊŀĩŊŀĔńĭŏėĶŊŀĕƞŅĵȮĶŃĭĭĮĢŇĭńĨŇĔŅĶĭĬĴŊŀĩŊŀȮŐĸŃŀŋĮĔĶĦƢŁŅĶƢħŐĺĶƢȮ
ĔŅĶėņĬŉĚĩŉĚėĺŅĴĨƟŀĚĔŅĶĶŃħńĭŀĚėƢĔĶŒĬŐŀĮıĸŇŏėĝńĬĭĬĴŊŀĩŊŀĪňŗĶĺĴĩŉĚĮĶŃĽŇĪīŇĳŅıȮĔŅĶĕĵŅĵĨńĺȮ 
ĔŅĶĮĶńĭŏĮĸňŗĵĬȮėĺŅĴıĶƟŀĴŒĝƟĚŅĬȮŐĸŃėĺŅĴĴńŗĬėĚȮĺŇīňĔŅĶĪħĽŀĭŐŀĮıĸŇŏėĝńĬĭĬĴŊŀĩŊŀȮĔŅĶĨňıŇĴıƢȮĔŅĶŒĝƟ
ĚŅĬěĶŇĚȮĔŅĶĭņĶŋĚĶńĔļŅŐĸŃĔŅĶěńħĔŅĶ 
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮťšşȮŏĴŊŗŀĺńĬĪňŗȮŠŦȮĔńĬĵŅĵĬȮšŤťŧ 
Ţť 

 

Mobile application development frameworks; architecture, design and engineering 
issues, techniques, methodologies for the mobile application development; characteristics 
of mobile applications; mobile application development languages; application models of 
mobile application frameworks; the user-interface design for mobile applications; managing 
application data; integrating with cloud services; integrating with network, mobile operating 
systems and the mobile hardware into mobile applications; addressing enterprise 
requirements in mobile applications: performance, scalability, modifiability, availability, and 
security; testing methodologies for mobile applications; publishing, deployment, 
maintenance and management 
    
ĪĽĺħ šŧţ ŀŇĬŏĨŀĶƢŏĬŖĨĽĶĶıĽŇŗĚĕńŘĬŐĬŃĬņ ŢȮ&šȮůȮšȮůȮŤ' 
ITDS 284 Introduction to Internet of Things  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ĪĽĺħȮšŢŢȮŏėĶŊŀĕƞŅĵĽŊŗŀĽŅĶėŀĴıŇĺŏĨŀĶƢ ľĶŊŀȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔ

ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 

ıŊŘĬģŅĬĕŀĚŀŇĬŏĨŀĶƢŏĬŖĨĽĶĶıĽŇŗĚȮĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺȮŐĸŃŏĞĬŏĞŀĶƢȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟŀŇĬŏĨŀĶƢŏĬŖĨ
ĽĶĶıĽŇŗĚŒĬĳŅėīŋĶĔŇěĨƞŅĚȮŕȮŐĸŃŀŋĨĽŅľĔĶĶĴȮŏĪėőĬőĸĵňĕŀĚŁŅĶƢħŐĺĶƢȮŏĪėőĬőĸĵňĕŀĚŏĞŖĬŏĞŀĶƢȮĔŅĶŏĝŊŗŀĴĨƞŀ
ŐĭĭħŇěŇĪńĸŐĸŃŀĬŅĸŖŀĔȮıŊŘĬģŅĬħƟŅĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮĔŅĶĽŊŗŀĽŅĶĶŃľĺƞŅĚŀŋĮĔĶĦƢȮĽĩŅĮƤĨĵĔĶĶĴĕŀĚ
ŀŇĬŏĨŀĶƢŏĬŖĨĽĶĶıĽŇŗĚȮŏĪėőĬőĸĵňĔŅĶĽŊŗŀĽŅĶŐĸŃĔĨŇĔŅĕŀĚŀŇĬŏĨŀĶƢŏĬŖĨĽĶĶıĽŇŗĚȮŐıĸĪĲŀĶƢĴĔŅĶĭĶŇĔŅĶĕŀĚ
ŀŇĬŏĨŀĶƢŏĬŖĨĽĶĶıĽŇŗĚȮĔŅĶěńħĔŅĶŀŋĮĔĶĦƢŀŇĬŏĨŀĶƢŏĬŖĨĽĶĶıĽŇŗĚ 

The fundamental Internet of Things (IoT), embedded systems, and sensors; 
applications of IoT for different business sectors and industries; the hardware technology; 
the sensor technology; the digital and analog interfacing; fundamental electronics; the 
machine to machine (M2M); the IoT architecture; IoT communication technologies and 
protocols; IoT platform services; the IoT device management 
    
ĪĽĺħ Ţšţ ĔŅĶĭĶŇĔŅĶŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟĶŃĭĭĔŅĶėņĬĺĦŐĭĭėĸŅĺħƢ ŢȮ&šȮůȮšȮůȮŤ' 
ITDS 324 Cloud Computing Systems, Services and Applications  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ĪĽĺħ šŢŢ ŏėĶŊŀĕƞŅĵĽŊŗŀĽŅĶėŀĴıŇĺŏĨŀĶƢ ľĶŊŀȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔ

ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 
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ŢŦ 

 

ľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĶŃĭĭĔŅĶėņĬĺĦĭĬėĸŅĺħƢȮĽĩŅĮƤĨĵĔĶĶĴĕŀĚĶŃĭĭĔŅĶėņĬĺĦĭĬėĸŅĺħƢȮ
ŀĚėƢĮĶŃĔŀĭĕŀĚĶŃĭĭĔŅĶėņĬĺĦĭĬėĸŅĺħƢȮĶŃĭĭěńħŏĔŖĭĕƟŀĴŌĸĭĬėĸŅĺħƢȮĶŌĮŐĭĭĔŅĶĭĶŇĔŅĶĭĬĶŃĭĭėĸŅĺħƢȮ
ėĺŅĴĴńŗĬėĚĮĸŀħĳńĵĕŀĚėĸŅĺħƢȮĴŅĨĶģŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĶŃĭĭĔŅĶėņĬĺĦĭĬėĸŅĺħƢȮĔŅĶěńħĔŅĶėĸŅĺħƢȮ
ľĸńĔĔŅĶĕŀĚŏĺŖĭŏĞŀĶƢĺŇĽŐĸŃĶŃĭĭĽĩŅĮƤĨĵĔĶĶĴŏĝŇĚĭĶŇĔŅĶȮĔŅĶıńĥĬŅĞŀĲĨƢŐĺĶƢĭĬėĸŅĺħƢőħĵŒĝƟŏĺŖĭŏĞŀĶƢĺŇĽ 

Fundamentals of cloud computing; the cloud computing architecture; key 
components of cloud computing; the cloud storage; types of cloud computing services; the 
cloud computing security; related standards for the cloud computing systems; the cloud 
management; principles of web services and the service-oriented architecture (SOA); the 
cloud based application development using web services 

 
ĪĽĺħ ŢŧŠ ĔŅĶŒĝƟŏĪėőĬőĸĵňŒĬĔĶŃĭĺĬĔŅĶĪŅĚīŋĶĔŇě ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 381 Technology in Business Processes  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ĪĽĺħȮšŨŠȮőěĪĵƢŐĸŃĮĶŃĽĭĔŅĶĦƢĪŅĚŀŋĨĽŅľĔĶĶĴ ľĶŊŀȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭ

ěŅĔŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 

ĔĶŃĭĺĬĔŅĶĪŅĚīŋĶĔŇěȮĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶĺŇŏėĶŅŃľƢĔĶŃĭĺĬĔŅĶĪŅĚīŋĶĔŇěȮĔŅĶěńħĔŅĶĔĶŃĭĺĬĔŅĶ
ĪŅĚīŋĶĔŇěȮĔŅĶĪņŒľƟĔĶŃĭĺĬĔŅĶīŋĶĔŇěŏĮƦĬŀńĨőĬĴńĨŇȮĔŅĶŀńĨőĬĴńĨŇĔĶŃĭĺĬĔŅĶĪŅĚīŋĶĔŇěħƟĺĵľŋƞĬĵĬĨƢȮĔŅĶŏıŇŗĴ
ĮĶŃĽŇĪīŇĳŅıĔĶŃĭĺĬĔŅĶȮĔŅĶěńħĔŅĶĔĶŃĭĺĬĔŅĶĪņĚŅĬȮĔŅĶĺŅĚŐįĬĪĶńıĵŅĔĶŀĚėƢĔĶȮĔŅĶĭĶŇľŅĶ
ėĺŅĴĽńĴıńĬīƢĔńĭĸŌĔėƟŅȮĔŅĶŏĮĸňŗĵĬŐĮĸĚħŇěŇĪńĸȮĔŅĶěńħĔŅĶľƞĺĚőĞƞŀŋĮĪŅĬȮĔŅĶĭĶŇľŅĶŐĭĭĸňĬȮĔŅĶĭĶŇľŅĶĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚȮĔŅĶĺńħįĸĔŅĶħņŏĬŇĬĚŅĬŐĸŃĔŅĶĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶȮėĺŅĴĮĸŀħĳńĵĪŅĚœĞŏĭŀĶƢŒĬĔĶŃĭĺĬĔŅĶ
īŋĶĔŇěħŇěŇĪńĸȮŏĪėőĬőĸĵňŒľĴƞŒĬĔĶŃĭĺĬĔŅĶīŋĶĔŇěħŇěŇĪńĸ 

Business processes; business process design & analysis; business process management 
(BPM); business process automation (BPA); robotic process automation (RPA); process 
optimization; workflow management; enterprise resource planning (ERP); customer relationship 
management (CRM); digital transformation strategies; supply chain management; lean 
management; change management; performance measurement and process improvement; 
cybersecurity in digital business processes; emerging technologies in digital business processes 

 
  (š'ȮĔĸŋƞĴĺŇĝŅŏĸŊŀĔŏĜıŅŃħƟŅĬȮȮȮȮȮȮ  ŀĵƞŅĚĬƟŀĵȮŠŧȮ ľĬƞĺĵĔŇĨ 

ĔĸŋƞĴĺŇĝŅŏĸŊŀĔŏĜıŅŃħƟŅĬȮĮĶŃĔŀĭħƟĺĵȮţȮĔĸŋƞĴȮėŊŀȮĔĸŋƞĴŀŇĬŏĨŀĶƢŏĬŖĨĽĶĶıĽŇŗĚȮ
ĔĸŋƞĴĺŇĪĵŅĔŅĶĕƟŀĴŌĸȮĔĸŋƞĴėĺŅĴĴńŗĬėĚĮĸŀħĳńĵȮŐĸŃĔĸŋƞĴĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢȮőħĵĬńĔĻŉĔļŅŏĸŊŀĔĻŉĔļŅĶŅĵĺŇĝŅ
ŒĬĔĸŋƞĴĺŇĝŅŒħĔŖœħƟĶĺĴĔńĬěņĬĺĬœĴƞĬƟŀĵĔĺƞŅȮťȮĶŅĵĺŇĝŅȮěņĬĺĬȮŠŧȮľĬƞĺĵĔŇĨȮħńĚĨƞŀœĮĬňŘȮ 
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Ţŧ 

 

&š,Š'ȮĔĸŋƞĴĽŅĕŅŀŇĬŏĨŀĶƢŏĬŖĨĽĶĶıĽŇŗĚ 
ěņĬĺĬľĬƞĺĵĔŇĨ (ĪķļġňȮů ĮĢŇĭńĨŇ ů ėƟĬėĺƟŅ) 

ĪĽĺħ ŢŢŠ ĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺŐĸŃœĞŏĭŀĶƢĔŅĵĳŅı ŢȮ&šȮůȮšȮůȮŤ' 
ITDS 331 Embedded and Cyber-Physical Systems  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ĪĽĺħ šŧţ ŀŇĬŏĨŀĶƢŏĬŖĨĽĶĶıĽŇŗĚĕńŘĬŐĬŃĬņ 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 

ľĸńĔĔŅĶĕŀĚĶŃĭĭœĞŏĭŀĶƢĔŅĵĳŅıȮĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺȮĶŃĭĭŀńĨőĬĴńĨŇȮĶŃĭĭėĺĭėŋĴ
ĔĶŃĭĺĬĔŅĶȮĶŃĭĭĮĢŇĭńĨŇĔŅĶŏĶňĵĸœĪĴƢȮĶŃĭĭľŋƞĬĵĬĨƢȮŏĪėőĬőĸĵňŏĞĬŏĞŀĶƢŐĸŃŐŀėĪŌŏŀŏĨŀĶƢ 

Principles of the cyber-physical systems; embedded systems; autonomous systems; 
process control systems; real-time operating systems; robotic systems; sensor and actuator 
technologies 
    
ĪĽĺħ ŢŢţ ĔŅĶĺŇŏėĶŅŃľƢŐĸŃĔŅĶŐĽħĚįĸĳŅıĕƟŀĴŌĸŀŇĬŏĨŀĶƢŏĬŖĨĽĶĶıĽŇŗĚ ŢȮ&šȮůȮšȮůȮŤ' 
ITDS 334 Internet of Things Data Analytics and Visualization  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ĪĽĺħ šŧţ ŀŇĬŏĨŀĶƢŏĬŖĨĽĶĶıĽŇŗĚĕńŘĬŐĬŃĬņ 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 

ĔŅĶĶĺĭĶĺĴĕƟŀĴŌĸŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟŀŇĬŏĨŀĶƢŏĬŖĨĽĶĶıĽŇŗĚŒĬĳŅėīŋĶĔŇěľĸŅĔľĸŅĵȮĴŇħŏħŇĸŐĺĶƢŐĸŃ
ŐıĸŖĪĲŀĶƢĴĽņľĶńĭĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŀŇĬŏĨŀĶƢŏĬŖĨĽĶĶıĽŇŗĚȮģŅĬĕƟŀĴŌĸŐĭĭȮNoSQL ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŐĸŃ
ĔŅĶŐĽħĚĳŅıĕƟŀĴŌĸŀŇĬŏĨŀĶƢŏĬŖĨĽĶĶıĽŇŗĚȮĔŅĶĮĶŃĴĺĸįĸĕƟŀĴŌĸŏĝŇĚĽŅĵĕŀĚŀŇĬŏĨŀĶƢŏĬŖĨĕŀĚĽĶĶıĽŇŗĚ 

The Internet of Things (IoT) data collection and the application in different business 
sectors; middleware and platforms for the IoT data analytics; the NoSQL database; the IoT data 
analysis and visualization; the IoT data stream processing 
ĪĽĺħ ŢŢť ŀŇĬŏĨŀĶƢŏĬŖĨĽĶĶıĽŇŗĚŏĝŇĚĮĢŇĭńĨŇ ŢȮ&şȮůȮť ůȮŢ) 
ITDS 336 Practical Internet of Things  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ĪĽĺħ šŧţ ŀŇĬŏĨŀĶƢŏĬŖĨĽĶĶıĽŇŗĚĕńŘĬŐĬŃĬņ 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 

őėĶĚĚŅĬħƟŅĬŀŇĬŏĨŀĶƢŏĬŖĨĽĶĶıĽŇŗĚĪňŗŀŇĚőěĪĵƢěĶŇĚěŅĔĳŅėŀŋĨĽŅľĔĶĶĴȮőħĵœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔ
ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅőėĶĚĚŅĬȮĔŅĶŏĕňĵĬĶŅĵĚŅĬĕŀĚőėĶĚĚŅĬȮĔŅĶĬņŏĽĬŀőėĶĚĚŅĬ 

The Internet of Things (IoT) projects based on actual industrial problems, requiring 
approval from advisors; writing project reports; presenting IoT projects 
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮťšşȮŏĴŊŗŀĺńĬĪňŗȮŠŦȮĔńĬĵŅĵĬȮšŤťŧ 
ŢŨ 

 

ĪĽĺħ ŢŢŦ ŏĪėőĬőĸĵňĔŅĶĽŊŗŀĽŅĶĕŀĚŀŇĬŏĨŀĶƢŏĬŖĨĽĶĶıĽŇŗĚ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 337 Internet of Things Communication Technology  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ĪĽĺħ šŧţ ŀŇĬŏĨŀĶƢŏĬŖĨĽĶĶıĽŇŗĚĕńŘĬŐĬŃĬņ 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 

ľĸńĔĔŅĶŐĸŃĽĩŅĮƤĨĵĔĶĶĴĔŅĶĽŊŗŀĽŅĶĕŀĚŀŇĬŏĨŀĶƢŏĬŖĨĽĶĶıĽŇŗĚȮĔŅĶĽŊŗŀĽŅĶŐĸŃĕƟŀĨĔĸĚĕŀĚ
ŀŇĬŏĨŀĶƢŏĬŖĨĽĶĶıĽŇŗĚȮŏĪėőĬőĸĵňĔŅĶĽŊŗŀĽŅĶœĶƟĽŅĵŐĸŃĕƟŀĨĔĸĚĔŅĶĽŊŗŀĽŅĶŐĭĭœĶƟĽŅĵĪňŗėĶŀĭėĸŋĴĶŃĵŃŒĔĸƟ
ŐĸŃœĔĸȮĶĺĴĩŉĚȮĭĸŌĪŌīȮĶŃĭĭŏėĶŊŀĕƞŅĵœĶƟĽŅĵȮŏėĶŊŀĕƞŅĵőĸĶŅŐĭĭĔĺƟŅĚȮŐĸŃĔŅĶŒĝƟőėĶĚĕƞŅĵ
őĪĶĻńıĪƢŏėĸŊŗŀĬĪňŗȮ&3G/4G/5G) ĔŅĶĮĶŃĴĺĸįĸŐĸŃĔŅĶĽŊŗŀĽŅĶŒĔĸƟŐľĸƞĚĕƟŀĴŌĸ 

Principles and architecture of the Internet of Things (IoT) communication; the IoT 
communication and protocols; wireless communication technologies and protocols for 
both the short-range and long-range coverage including Bluetooth, WiFi, LoRaWAN and 
cellular network (1G/2G/3G); the edge computing and communications 
    
ĪĽĺħ ŢŢŧ ėĺŅĴĴńŗĬėĚĮĸŀħĳńĵŐĸŃėĺŅĴŏĮƦĬĽƞĺĬĨńĺĕŀĚĕƟŀĴŌĸŀŇĬŏĨŀĶƢŏĬŖĨĽĶĶıĽŇŗĚ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 338 Internet of Things Security and Privacy  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ĪĽĺħ šŧţ ŀŇĬŏĨŀĶƢŏĬŖĨĽĶĶıĽŇŗĚĕńŘĬŐĬŃĬņ 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 

ĭĪĭŅĪŐĸŃįĸĔĶŃĪĭĕŀĚĔŅĶŒĝƟŀŇĬŏĨŀĶƢŏĬŖĨĽĶĶıĽŇŗĚȮľĸńĔĔŅĶėĺŅĴĴńŗĬėĚĕŀĚĕƟŀĴŌĸŐĸŃėĺŅĴŏĮƦĬ
ĽƞĺĬĨńĺȮĔŅĶŏěŅŃĶŃĭĭŀŇĬŏĨŀĶƢŏĬŖĨĽĶĶıĽŇŗĚȮėĺŅĴĴńŗĬėĚŐĸŃėĺŅĴŏĮƦĬĽƞĺĬĨńĺĕŀĚĶŃĭĭŀŇĬŏĨŀĶƢŏĬŖĨĽĶĶıĽŇŗĚȮ
ĔŅĶěńħĔŅĶŀŋĮĔĶĦƢŀŇĬŏĨŀĶƢŏĬŖĨĽĶĶıĽŇŗĚȮŏĝƞĬȮĸŅĵŏĞŖĬŐĭĭħŇěŇĪńĸȮĺŇīňĔŅĶĮĶńĭŏĮĸňŗĵĬŏĲƕĶƢĴŐĺĶƢĽņľĶńĭŀŋĮĔĶĦƢ 

Roles and impacts of the IoT usage; principles of data security and privacy; penetration 
of the IoT systems; security and privacy in IoT systems; the IoT device management such as digital 
signatures; device-firmware-upgrade methodologies 
    
ĪĽĺħ ŢŢŨ ľńĺĕƟŀıŇŏĻļĪŅĚĶŃĭĭŏėĶŊŀĕƞŅĵŐĸŃŀŇĬŏĪŀĶƢŏĬŖĨĕŀĚĪŋĔĽĶĶıĽŇŗĚ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 339 Special Topic in Network and IoT  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ĪĽĺħ šŧţ ŀŇĬŏĨŀĶƢŏĬŖĨĽĶĶıĽŇŗĚĕńŘĬŐĬŃĬņ 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 

ėĺŅĴĶŌƟŐĸŃŏĪėĬŇėĕńŘĬĽŌĚĸƞŅĽŋħŒĬŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢȮŐĸŃŀŇĬŏĪŀĶƢŏĬŖĨĕŀĚĪŋĔĽĶĶıĽŇŗĚȮȮĔŅĶŒĝƟ
ĚŅĬěĶŇĚĕŀĚŏĪėőĬőĸĵňŒĬŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢŐĸŃŀŇĬŏĪŀĶƢŏĬŖĨĕŀĚĪŋĔĽĶĶıĽŇŗĚȮľńĺĕƟŀŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚ
ĨŅĴėĺŅĴĽĬŒěĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬŐĸŃĬńĔĻŉĔļŅ 
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ţş 

 

Recent advanced knowledge and techniques in computer networks and IoT; 
practical deployment of IT in computer networks and IoT; other relatedȮtopics that can be 
varied depending on the interests of faculties and students 

 
Ȯ&š,š'ȮĔĸŋƞĴĽŅĕŅĺŇĪĵŅĔŅĶĕƟŀĴŌĸ 

ěņĬĺĬľĬƞĺĵĔŇĨ (ĪķļġňȮů ĮĢŇĭńĨŇ ů ėƟĬėĺƟŅ) 
ĪĽĺħ Ţţş ĔŅĶŏĶňĵĬĶŌƟŐĭĭŏėĶŊŗŀĚĽņľĶńĭĺŇĪĵŅĔŅĶĕƟŀĴŌĸ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 340 Machine Learning for Data Science  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ĪĽĺħ šŤŢȮĺŇĪĵŅĔŅĶĕƟŀĴŌĸıŊŘĬģŅĬ 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 

ľĸńĔĔŅĶıŊŘĬģŅĬŐĸŃŏĪėĬŇėĪŅĚħƟŅĬĔŅĶŏĶňĵĬĶŌƟŐĭĭŏėĶŊŗŀĚěńĔĶȮĺŇīňĔŅĶėƟĬľŅȮĔŅĶŐĔƟĮƤĠľŅőħĵĔŅĶėƟĬľŅ
ėņĨŀĭȮĔŅĶĮĶŃĴĺĸįĸőħĵĽńĠĸńĔļĦƢȮĶŃĭĭįŌƟŏĝňŗĵĺĝŅĠȮĔŅĶěńħĔŅĶėĺŅĴœĴƞŐĬƞĬŀĬŒĬĶŃĭĭįŌƟŏĝňŗĵĺĝŅĠȮĶŃĭĭŏĝŇĚ
ĜĸŅħȮŏĪėĬŇėĔŅĶėņĬĺĦŏĝŇĚĜĸŅħȮĨĶĶĔĻŅĽĨĶƢėĸŋĴŏėĶŊŀȮőėĶĚĕƞŅĵĮĶŃĽŅĪŏĪňĵĴȮĕńŘĬĨŀĬĺŇīňŏĝŇĚıńĬīŋĔĶĶĴȮ
ĔĶĦňĻŉĔļŅĕŀĚĔŅĶĮĶŃĵŋĔĨƢĔŅĶŏĶňĵĬĶŌƟŐĭĭŏėĶŊŗŀĚěńĔĶ ĮĶŃĽĭĔŅĶĦƢĔŅĶĮĢŇĭńĨŇěĶŇĚĔńĭŏėĶŊŗŀĚĴŊŀĔŅĶŏĕňĵĬőĮĶŐĔĶĴ
ĨŅĴĴŅĨĶģŅĬŒĬŀŋĨĽŅľĔĶĶĴ 

Fundamental concepts and techniques of machine learning; searching methods; solving 
problems by solution searching; symbolic computation; expert systems; uncertainty handling in the 
expert systems; intelligent systems; computational intelligence techniques; fuzzy logic; neural 
networks; genetic algorithms; case studies of the machine learning application; hands-on experience 
with industry-standard programming tools and frameworks 
    
ĪĽĺħ Ţţš ėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇĽņľĶńĭĺŇĪĵŅĔŅĶĕƟŀĴŌĸ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 342 Advanced Mathematics and Statistics for Data Science  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ĪĽĺħȮšŤŢȮĺŇĪĵŅĔŅĶĕƟŀĴŌĸıŊŘĬģŅĬ 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 

ĪĭĪĺĬŐėĸėŌĸńĽȮĔŅĶħŇĲŏĲŀŏĶĬĝŇŏŀĨ ĔŅĶŀŇĬĪŇŏĔĶĨȮıňĝėĦŇĨŏĝŇĚŏĽƟĬȮıňĝėĦŇĨŏĴĨĶŇĔĞƢȮŏĺĔŏĨŀĶƢŐĸŃ
ŏĴĨĶŇĔĞƢȮŏĶĕŅėĦŇĨĕŀĚŏĴĨĶŇĔĞƢŐĸŃŀĬŋıńĬīƢȮĔŅĶŐĮĸĚŐĭĭŏĝŇĚŏĽƟĬŐĸŃŀĬŋıńĬīƢĭŅĚĽƞĺĬȮĽĩŇĨŇŏĝŇĚĭĶĶĵŅĵȮ
ĕƟŀĴŌĸŐĸŃĔŅĶĬņŏĽĬŀĕƟŀĴŌĸȮĔŅĶĺńħĨņŐľĬƞĚŐĸŃėĺŅĴŐĮĶĮĶĺĬȮĪķļġňėĺŅĴĬƞŅěŃŏĮƦĬȮĔŅĶĔĶŃěŅĵĨńĺĕŀĚ
ėĺŅĴĬƞŅěŃŏĮƦĬȮĔŅĶĔĶŃěŅĵĨńĺŏĝŇĚĽŋƞĴŏĸŊŀĔȮėĺŅĴĽņėńĠŏĝŇĚĽĩŇĨŇȮĔŅĶĪħĽŀĭĕŀĚĽĴĴĨŇģŅĬȮĔŅĶĺŇŏėĶŅŃľƢ
ėĺŅĴŐĮĶĮĶĺĬȮĔŅĶĩħĩŀĵŐĭĭŏĝŇĚŏĽƟĬŐĸŃėĺŅĴĽńĴıńĬīƢȮŀńĸĔŀĶŇĪŉĴĽņľĶńĭĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸħƟĺĵĔŅĶ
ěņŐĬĔŐĸŃĔŅĶěńħĔĸŋƞĴ  
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___________________________________________________________________________________________________________ 

 

 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮťšşȮŏĴŊŗŀĺńĬĪňŗȮŠŦȮĔńĬĵŅĵĬȮšŤťŧ 
ţŠ 

 

A review of calculus; differentiation; integration; linear algebra; matrix algebra; vectors 
and matrices; geometry of matrices and derivatives: linear transformations and partial 
derivatives; descriptive statistics: data and data presentation, measures of location and 
variability; probability theory; probability distributions; sampling distributions; statistical 
significance; tests of hypothesis; analysis of variance; linear regression and correlation; 
algorithms for the data analysis: classification and clustering 
 
ĪĽĺħ Ţţť ĺŇĪĵŅĔŅĶĕƟŀĴŌĸŏĝŇĚĮĢŇĭńĨŇ ŢȮ&şȮůȮťȮůȮŢ' 
ITDS 344 Practical Data Science  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ĪĽĺħ šŤŢ ĺŇĪĵŅĔŅĶĕƟŀĴŌĸıŊŘĬģŅĬ 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 

őėĶĚĚŅĬħƟŅĬĺŇĪĵŅĔŅĶĕƟŀĴŌĸĪňŗŀŇĚőěĪĵƢěĶŇĚěŅĔĳŅėŀŋĨĽŅľĔĶĶĴȮőħĵœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔŀŅěŅĶĵƢ
ĪňŗĮĶŉĔļŅőėĶĚĚŅĬȮĔŅĶŏĕňĵĬĶŅĵĚŅĬĕŀĚőėĶĚĚŅĬȮĔŅĶĬņŏĽĬŀőėĶĚĚŅĬħƟŅĬĺŇĪĵŅĔŅĶĕƟŀĴŌĸ 

Data science projects based on actual industrial problems, which requires approval 
from advisors;  writing project reports; presenting data science projects 
    
ĪĽĺħ ŢţŦ ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŐĸŃīŋĶĔŇěŀńěĜĶŇĵŃ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 347 Data Analytics and Business Intelligence  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ĪĽĺħ šŤŢȮĺŇĪĵŅĔŅĶĕƟŀĴŌĸıŊŘĬģŅĬ 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 

ŐĬĺėŇħ ĽƞĺĬĮĶŃĔŀĭȮŐĸŃĽĩŅĮƤĨĵĔĶĶĴĕŀĚĶŃĭĭĽĬńĭĽĬŋĬĔŅĶĨńħĽŇĬŒěȮ ŐĸŃĶŃĭĭĕƟŀĴŌĸīŋĶĔŇěȮ
ĪķļġňĔŅĶĨńħĽŇĬŒě őĴŏħĸĔŅĶĨńħĽŇĬŒě ėĸńĚĕƟŀĴŌĸȮŐĸŃĔŅĶěńħĔŅĶėĺŅĴĶŌƟ ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŏĭŊŘŀĚĨƟĬȮĔŅĶħŉĚ
ĕƟŀĴŌĸ ĔŅĶŐĮĸĚĕƟŀĴŌĸȮŐĸŃĔŅĶőľĸħĕƟŀĴŌĸȮĔŅĶŐĽħĚįĸĕƟŀĴŌĸŐĸŃĔŅĶŀŀĔŐĭĭŐħĝĭŀĶƢħ ĔŅĶĺŇŏėĶŅŃľƢŐĸŃ
ĔŅĶŐĔƟĮƤĠľŅįƞŅĬĔŅĶĽĶƟŅĚŐĭĭěņĸŀĚ ĔŅĶěņĸŀĚĽĩŅĬĔŅĶĦƢȮŐĸŃĔŅĶŏıŇŗĴĮĶŃĽŇĪīŇĳŅı ĔŅĶŏĸŊŀĔŐĸŃŒĝƟ
ŏĪėĬŇėŀńĸĔŀĶŇĪŉĴĪňŗŏľĴŅŃĽĴŒĬĔŅĶŐĔƟĮƤĠľŅĪŅĚīŋĶĔŇěĪňŗŏĔňŗĵĺĕƟŀĚȮŏĝƞĬȮĔŅĶĪņŐėĴŏĮĠőęļĦŅĪňŗĴŋƞĚŏĮƚŅ  
ĔŅĶĨĶĺěěńĭĔŅĶĪŋěĶŇĨ ĔŅĶĪņĬŅĵĽŇĬŏĝŊŗŀ ŐĸŃĔŅĶŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĕŀĚĽĨŖŀĔĽŇĬėƟŅ ĔŅĶĬņŏĽĬŀĕƟŀĴŌĸŏĝŇĚĸŉĔ
įƞŅĬĔŅĶŐĽħĚįĸĕƟŀĴŌĸŐĸŃĔŅĶŏĸƞŅŏĶŊŗŀĚĕƟŀĴŌĸȮĔŅĶŀŀĔŐĭĭĨńĺĝňŘĺńħĮĶŃĽŇĪīŇĳŅıľĸńĔȮĔŅĶĽĶƟŅĚĕƟŀĴŌĸŏĝŇĚĸŉĔ
ěŅĔĕƟŀĴŌĸȮĔĶĦňĻŉĔļŅěĶŇĚŒĬīŋĶĔŇě ŏėĶŊŗŀĚĴŊŀĕƟŀĴŌĸīŋĶĔŇěȮĮĶŃĽĭĔŅĶĦƢĔŅĶĮĢŇĭńĨŇěĶŇĚĔńĭŏėĶŊŗŀĚĴŊŀĔŅĶŏĕňĵĬ
őĮĶŐĔĶĴĨŅĴĴŅĨĶģŅĬŒĬŀŋĨĽŅľĔĶĶĴ 
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮťšşȮŏĴŊŗŀĺńĬĪňŗȮŠŦȮĔńĬĵŅĵĬȮšŤťŧ 
ţš 

 

Concepts, components and architecture of the decision support systems (DSS) and business 
intelligent (BI) systems; decision theories; decision models; data warehouses and the knowledge 
management; exploratory data analysis; data extraction, transformation, and loading (ETL); data 
visualization and dashboard design; analyzing and solving problems by modeling, simulation and 
optimization; identifying and utilizing appropriate algorithmic techniques to solve relevant business 
problems such as targeted advertising campaigns, the fraud identification, the loan prediction, and 
the inventory optimization; the insight information presentation using the data visualization and data 
storytelling methodologies; key performance indicator design; data-driven insights; real-world 
business case studies; business intelligence tools; hands-on experience with industry-standard 
programming tools and frameworks 
 
ĪĽĺħ Ţţŧ ĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĸŉĔ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 348 Deep Learning  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ĪĽĺħ šŤŢȮĺŇĪĵŅĔŅĶĕƟŀĴŌĸıŊŘĬģŅĬ 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 

ŐĬĺėŇħıŊŘĬģŅĬĕŀĚŏėĶŊŀĕƞŅĵĮĶŃĽŅĪŏĪňĵĴȮŐĸŃĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĸŉĔȮėĶŀĭėĸŋĴľńĺĕƟŀĽņėńĠȮŏĝƞĬȮ 
ĔŅĶĵƟŀĬĔĸńĭȮŏėĶŊŀĕƞŅĵĮĶŃĽŅĪľĸŅĵĝńŘĬȮőľĬħĞƞŀĬľĸŅĵĝńŘĬȮŐĸŃŏĪėĬŇėĔŅĶŏıŇŗĴĮĶŃĽŇĪīŇĳŅıȮ 
ĔŅĶĮĶŃĵŋĔĨƢŒĝƟĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĸŉĔŒĬȮĔŅĶĮĶŃĴĺĸįĸĳŅıȮŐĸŃĔŅĶĮĶŃĴĺĸįĸĳŅļŅīĶĶĴĝŅĨŇȮĶĺĴĩŉĚĚŅĬħƟŅĬȮ
ĔŅĶěņŐĬĔĮĶŃŏĳĪĳŅı ĔŅĶĨĶĺěěńĭĺńĨĩŋ ĔŅĶĺŇŏėĶŅŃľƢŀŅĶĴĦƢ ĔŅĶěńħĮĶŃŏĳĪĕƟŀėĺŅĴȮŐĸŃĔŅĶĽĶƟŅĚĳŅļŅȮ
ĔŅĶŒĝƟĚŅĬĕƟŅĴŀŋĨĽŅľĔĶĶĴȮŒĬĔŅĶŏĚŇĬ ŀňėŀĴŏĴŇĶƢĞ ĔŅĶħŌŐĸĽŋĕĳŅı ĵŅĬĵĬĨƢȮŐĸŃėĺŅĴĭńĬŏĪŇĚįƞŅĬ
ĔĶĦňĻŉĔļŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĨĶĺěěńĭĔŅĶĪŋěĶŇĨ ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚıĵŅĔĶĦƢȮŐĸŃĶŃĭĭŀńĨőĬĴńĨŇħƟŅĬ
ĮĶŃĽĭĔŅĶĦƢĸŌĔėƟŅȮĮĶŃĽĭĔŅĶĦƢĮĢŇĭńĨŇěĶŇĚĔńĭŏėĶŊŗŀĚĴŊŀŐĸŃŏĲĶĴŏĺŇĶƢĔĴŅĨĶģŅĬŒĬŀŋĨĽŅľĔĶĶĴȮŏıŊŗŀıńĥĬŅȮ
ĮĶńĭĮĶŋĚȮŐĸŃŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĕŀĚőĴŏħĸĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĸŉĔ  

A comprehensive introduction to neural networks (NN) and deep learning, covering key 
concepts such as backpropagation, multi-layer neural networks (MLNN), multi-layer hidden 
nodes, and optimization techniques; deep learning applications in computer vision (CV) and 
natural language processing (NLP), including tasks such as image classification, object 
detection, sentiment analysis, text classification, and language generation; cross-industry 
applications in finance, e-commerce, healthcare, automotive, and entertainment, with real-
world case studies on fraud detection, predictive analytics, and customer experience 
automation; hands-on experience using industry-standard programming tools and frameworks 
to develop, optimize, and enhance deep learning models 
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮťšşȮŏĴŊŗŀĺńĬĪňŗȮŠŦȮĔńĬĵŅĵĬȮšŤťŧ 
ţŢ 

 

ĪĽĺħ ŢţŨ ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĪĵŅĔŅĶĕƟŀĴŌĸ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 349 Special Topic in Data Science  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ĪĽĺħ šŤŢȮĺŇĪĵŅĔŅĶĕƟŀĴŌĸıŊŘĬģŅĬ 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 

ėĺŅĴĶŌƟŐĸŃŏĪėĬŇėĕńŘĬĽŌĚĸƞŅĽŋħŒĬĺŇĪĵŅĔŅĶĪŅĚĕƟŀĴŌĸȮĔŅĶŒĝƟĚŅĬěĶŇĚĕŀĚŏĪėőĬőĸĵňŒĬėĺŅĴĮĸŀħĳńĵĪŅĚ
ĺŇĪĵŅĔŅĶĪŅĚĕƟŀĴŌĸȮľńĺĕƟŀŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚĨŅĴėĺŅĴĽĬŒěĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬŐĸŃĬńĔĻŉĔļŅ 

Recent advanced knowledge and techniques in data science; practical deployment of data 
science; other related topics that can be varied depending on the interests of faculties and students 

 
ĪĽĺħ Ţŧţ ĺŇĻĺĔĶĶĴŐĸŃőėĶĚĽĶƟŅĚıŊŘĬģŅĬĕƟŀĴŌĸ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 364 Data Engineering and Infrastructure  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ĪĽĺħ šŤŢ ĺŇĪĵŅĔŅĶĕƟŀĴŌĸıŊŘĬģŅĬ 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 

ıŊŘĬģŅĬĕŀĚőėĶĚĽĶƟŅĚıŊŘĬģŅĬĪŅĚĕƟŀĴŌĸĕĬŅħŒľĠƞĽņľĶńĭĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮ 
ĔŅĶŀŀĔŐĭĭȮĔŅĶıńĥĬŅȮĔŅĶĪħĽŀĭȮŐĸŃĔŅĶĭņĶŋĚĶńĔļŅĽĩŅĮƤĨĵĔĶĶĴĪŅĚĕƟŀĴŌĸĕĬŅħŒľĠƞȮĶŃĭĭėĸńĽŏĨŀĶƢ
ģŅĬĕƟŀĴŌĸŐĭĭĔĶŃěŅĵȮŐĸŃĶŃĭĭĮĶŃĴĺĸįĸĕƟŀĴŌĸĕĬŅħŒľĠƞȮĔŅĶŒĝƟŏĪėőĬőĸĵňħƟŅĬĕƟŀĴŌĸĕĬŅħŒľĠƞȮŀŅĪŇȮ
Mapreduce ŐĸŃȮApache Spark ŏıŊŗŀěńħĔŅĶőěĪĵƢĕŀĚĕƟŀĴŌĸĕĬŅħŒľĠƞȮĮĶŃĽĭĔŅĶĦƢĔŅĶĮĢŇĭńĨŇěĶŇĚĔńĭ
ŏėĶŊŗŀĚĴŊŀĔŅĶŏĕňĵĬőĮĶŐĔĶĴĨŅĴĴŅĨĶģŅĬŒĬŀŋĨĽŅľĔĶĶĴ 

Fundamentals of the big data infrastructure for continuous data analytics; design, 
development, testing, and maintenance of big data architectures; distributed the database 
clustering system, and the large-scale data processing system; using big data technologies such 
as Mapreduce and Apache Spark to address big data problems; hands-on experience with 
industry-standard programming tools and frameworks 
    
ĪĽĺħ ŢŧŤ ĔŅĶĮĶŃĴĺĸįĸĳŅıĽņľĶńĭŀŋĨĽŅľĔĶĶĴ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 385 Computer Vision for Industry  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ĪĽĺħȮšŤŢȮĺŇĪĵŅĔŅĶĕƟŀĴŌĸıŊŘĬģŅĬ 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 

ıŊŘĬģŅĬĔŅĶĴŀĚŏľŖĬĕŀĚėŀĴıŇĺŏĨŀĶƢŐĸŃĔŅĶĽĶƟŅĚĳŅı ŏėĶŊŗŀĚĴŊŀŐĸŃĽĳŅıŐĺħĸƟŀĴĔŅĶŏĕňĵĬőĮĶŐĔĶĴ
ĽņľĶńĭĔŅĶĮĶŃĴĺĸįĸĳŅı ŏĪėĬŇėĔŅĶŐĽħĚĳŅıŐĸŃĔŅĶĽĶƟŅĚĳŅı ĔŅĶħņŏĬŇĬĔŅĶŐĸŃĨńĺĔĶŀĚĔŅĶĮĶŃĴĺĸįĸ
ĳŅııŊŘĬģŅĬ ĔŅĶŐĮĸĚŏĝŇĚŏĶĕŅėĦŇĨŐĸŃĔŅĶĭŇħĳŅı ĺŇīňĔŅĶĮĶńĭĮĶŋĚŐĸŃĔŅĶėŊĬėƞŅĳŅı ŀńĸĔŀĶŇĪŉĴĔŅĶŐĭƞĚĽƞĺĬ
ĳŅıŐĸŃĔŅĶĨĶĺěěńĭĕŀĭŏĕĨ ĔŅĶĽĔńħėŋĦĸńĔļĦŃȮĔŅĶŐĽħĚŐĸŃĔŅĶŀīŇĭŅĵ ĶŃĭĭĔŅĶěħěņŐĸŃĨĶĺěěńĭĺńĨĩŋ 
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮťšşȮŏĴŊŗŀĺńĬĪňŗȮŠŦȮĔńĬĵŅĵĬȮšŤťŧ 
ţţ 

 

ĔŅĶĭňĭŀńħĳŅıŐĸŃĔŅĶěńħŏĔŖĭŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı ĔŅĶĮĶŃĴĺĸįĸŐĸŃĺŇŏėĶŅŃľƢĳŅıĽň ŐĬĺĪŅĚĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĸŉĔ
ĽņľĶńĭĚŅĬĔŅĶĴŀĚŏľŖĬĕŀĚėŀĴıŇĺŏĨŀĶƢ ŏėĶŊŀĕƞŅĵĮĶŃĽŅĪŏĪňĵĴĽņľĶńĭĔŅĶěņŐĬĔĮĶŃŏĳĪĳŅı ĔĶŀĭĔŅĶ
ĨĶĺěěńĭĺńĨĩŋĽĴńĵŒľĴƞ ŏĪėĬŇėĔŅĶŐĭƞĚĽƞĺĬŏĝŇĚėĺŅĴľĴŅĵŐĸŃĨŅĴĺńĨĩŋ ĮĶŃĽĭĔŅĶĦƢĨĶĚĔńĭĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀ
ĞŀĲĨƢŐĺĶƢĨŅĴĴŅĨĶŅģŅĬĳŅėŀŋĨĽŅľĔĶĶĴ 

Fundamentals of computer vision and image formation; Programming tools and 
environments for image processing; Image display techniques and visualization; Basic image 
processing operations and filters; Geometric transformations and image warping; Image 
enhancement and restoration methods; Image segmentation algorithms and boundary 
detection; Feature extraction, representation, and description; Object recognition and 
detection systems; Image compression and efficient storage; Color image processing and 
analysis; Deep learning approaches to computer vision tasks; Neural networks for image 
classification; Modern object detection frameworks; Semantic and instance segmentation 
techniques; hands-on experience with industry-standard software tools and programming 
frameworks 
    

&š,Ţ'ȮĔĸŋƞĴĽŅĕŅėĺŅĴĴńŗĬėĚĮĸŀħĳńĵ 
ěņĬĺĬľĬƞĺĵĔŇĨ (ĪķļġňȮů ĮĢŇĭńĨŇ ů ėƟĬėĺƟŅ) 

ĪĽĺħ ŢŤş ėĺŅĴĴńŗĬėĚĮĸŀħĳńĵĪŅĚœĞŏĭŀĶƢĕńŘĬĽŌĚ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 350 Advanced Cybersecurity  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ĪĽĺħ šŦŢ ėĺŅĴĴńŗĬėĚĕŀĚėŀĴıŇĺŏĨŀĶƢŐĸŃĔŅĶĽŊŗŀĽŅĶ 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 

ĳńĵėŋĔėŅĴŐĸŃĔŅĶőěĴĨňĪŅĚœĞŏĭŀĶƢȮėĺŅĴĴńŗĬėĚĮĸŀħĳńĵĪŅĚœĞŏĭŀĶƢĪňŗĶĺĴĩŉĚȮħňŏŀĝĞňıňȮŐŀĸŐħŖĭȮ 
ĔŅĶėĺĭėŋĴőħŏĴĬȮėĺŅĴĴńŗĬėĚĮĸŀħĳńĵŏėĶŊŀĕƞŅĵĪńŘĚŐĭĭĽŅĵŐĸŃœĶƟĽŅĵȮŀŅĪŇȮœĲĶƢĺŀĸĸƢȮŏėĶŊŀĕƞŅĵĶŃĵŃŒĔĸƟŐĭĭ
ŏĽĴŊŀĬȮħńĭŏĭŇĸĵŌıňŏŀĽŀĚȮĔŅĶėĺĭėŋĴĔŅĶŏĕƟŅĩŉĚģŅĬĕƟŀĴŌĸȮėĺŅĴĴńŗĬėĚĮĸŀħĳńĵĕŀĚėĸŅĺħƢȮėĺŅĴĴńŗĬėĚĮĸŀħĳńĵ
ĕŀĚŏĺŖĭŐŀĮıĸŇŏėĝńĬȮŏĪėĬŇėĔŅĶőěĴĨňĪŅĚœĞŏĭŀĶƢįƞŅĬĔŅĶőěĴĨňŏėĶŊŀĕƞŅĵȮŏĝƞĬȮĔŅĶħńĔěńĭĕƟŀĴŌĸȮĔŅĶĪņŒľƟ
őĮĶőĨėŀĸŀŅĲŏĮƦĬıŇļȮĔŅĶĮĸŀĴŐĮĸĚŐĸŃĔŅĶĮĸŀĴĨńĺĕŀĚŐŀėŏĞĽıŀĵĪƢȮėĺŅĴĴńŗĬėĚĮĸŀħĳńĵĕŀĚĶŃĭĭȮ
ŀŅĪŇȮĔŅĶŏĕƟŅĩŉĚŐĭĭœĴƞĴňĽŇĪīŇśȮŐĸŃĔŅĶŏĕƟŅĩŉĚŏıŊŗŀőěĴĨňȮĔŅĶőěĴĨňŏĺŖĭŐŀĮıĸŇŏėĝńĬȮĨŅĴĪňŗĔņľĬħŒĬőŀĺŅĽƢĲȮŠş 
ŀńĬħńĭŐĶĔȮĔŅĶőěĴĨňĪŅĚĺŇĻĺĔĶĶĴĽńĚėĴȮŏĝƞĬȮĔŅĶľĸŀĔĸĺĚĪŅĚŀňŏĴĸȮŐĸŃĔŅĶĮĸŀĴĭńĠĝňȮĴńĸŐĺĶƢĪňŗĶĺĴĩŉĚœĺĶńĽȮ
őĪĶěńĬȮĨńĺľĬŀĬȮőĮĶŐĔĶĴŏĶňĵĔėƞŅœĩƞȮĳńĵėŋĔėŅĴĵŊĬĵŅĺĕńŘĬĽŌĚȮĔŅĶőěĴĨňŐĭĭĴňěĶŇĵīĶĶĴȮĔŅĶĮĶŃŏĴŇĬěŋħŀƞŀĬ
ıŊŘĬģŅĬȮŏėĶŊŗŀĚĴŊŀŐĸŃĔŅĶĪħĽŀĭĔŅĶŏěŅŃĶŃĭĭȮĔĶĦňĻŉĔļŅěĶŇĚĕŀĚĔŅĶőěĴĨňĪŅĚœĞŏĭŀĶƢıĶƟŀĴĭĪŏĶňĵĬĪňŗœħƟĶńĭ 
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮťšşȮŏĴŊŗŀĺńĬĪňŗȮŠŦȮĔńĬĵŅĵĬȮšŤťŧ 
ţŤ 

 

Cyber threats and attacks; the cybersecurity including DHCP, LDAP, the domain controller; 
the network security both wired and wireless such as Firewall, VLAN, WPA2; the database access 
control; cloud security. web application security; cyber attack techniques via network attacks such 
as sniffing, ARP poisoning, spoofing, and the rouge access point; system attacks such as the 
unauthorized access and exploitation; web application attacks according to the OWASP top 10; 
social engineering attacks such as phishing and fake accounts; malware including virus, trojan, 
worm, ransomware; advance the persistent threat (APT); ethical hacking; the basic vulnerability 
assessment, penetration testing and tools; real case studies of cyber-attacks with lesson learns 
    
ĪĽĺħ ŢŤţ ĔŅĶěńħĔŅĶėĺŅĴŏĽňŗĵĚĪŅĚœĞŏĭŀĶƢŐĸŃĔŅĶĮĢŇĭńĨŇĔŅĶ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 354 Cyber Risk Management and Operation  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ĪĽĺħ šŦŢ ėĺŅĴĴńŗĬėĚĕŀĚėŀĴıŇĺŏĨŀĶƢŐĸŃĔŅĶĽŊŗŀĽŅĶ 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 

ŐĬĺėŇħĔŅĶěńħĔŅĶėĺŅĴŏĽňŗĵĚȮĔŅĶĮĶŃŏĴŇĬėĺŅĴŏĽňŗĵĚȮĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŏĽňŗĵĚȮĶŃĭŋĳńĵėŋĔėŅĴŐĸŃėĺŅĴ
ŏĽňŗĵĚȮĔŅĶĨŀĭĽĬŀĚėĺŅĴŏĽňŗĵĚȮĔŅĶŏĸŊŀĔĴŅĨĶĔŅĶĨŀĭőĨƟȮĔŅĶĮĶŃŏĴŇĬĴŅĨĶĔŅĶėĺĭėŋĴėĺŅĴĴńŗĬėĚĮĸŀħĳńĵȮȮ
ĔŅĶĨŇħĨŅĴĺńħįĸȮĔĶŀĭĔŅĶĭĶŇľŅĶėĺŅĴŏĽňŗĵĚȮĶŅĵĚŅĬĔŅĶĮĶŃŏĴŇĬėĺŅĴŏĽňŗĵĚȮŐįĬĔŅĶěńħĔŅĶėĺŅĴŏĽňŗĵĚ 

Risk management concepts; risk assessment; risk analysis; identifying threats and 
vulnerabilities; risk response; countermeasure selection; the security control assessment; 
monitoring; risk management frameworks; risk assessment reporting; risk treatment plan  
    
ĪĽĺħ ŢŤť ėĺŅĴĴńŗĬėĚĮĸŀħĳńĵŏĝŇĚĮĢŇĭńĨŇ ŢȮ&şȮůȮťȮůȮŢ' 
ITDS 356 Practical Cybersecurity  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ĪĽĺħ šŦŢ ėĺŅĴĴńŗĬėĚĕŀĚėŀĴıŇĺŏĨŀĶƢŐĸŃĔŅĶĽŊŗŀĽŅĶ 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 

ĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĞŀĲĨƢŐĺĶƢŒĬĔŅĶĨŇħĨńŘĚŏėĶŊŀĕƞŅĵĽŊŗŀĽŅĶěņĸŀĚŐĭĭĽŅĵŐĸŃœĶƟĽŅĵȮĔŅĶěņĸŀĚ
ŏľĨŋĔŅĶĦƢŐĸŃĔŅĶĪħĽŀĭľŅěŋħŀƞŀĬȮĔŅĶĶĺĭĶĺĴĕƟŀĴŌĸŏĝŇĚėĺŅĴĸńĭȮĔŅĶħńĔěńĭĕƟŀĴŌĸěĶŅěĶĕŀĚŏėĶŊŀĕƞŅĵȮ
ĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĞŀĲĨƢŐĺĶƢŏıŊŗŀĪħĽŀĭĔŅĶŏĕƟŅĩŉĚģŅĬĕƟŀĴŌĸŐĸŃŏıŊŗŀľŅěŋħŀƞŀĬĕŀĚŏĺŖĭŐŀĮıĸŇŏėĝńĬȮŏĪėĬŇė
ŒĬĔŅĶĨĶĺěěńĭĔŅĶőěĴĨňŏĝŇĚĺŇĻĺĔĶĶĴĽńĚėĴȮĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĞŀĲĨƢŐĺĶƢŒĬĔŅĶĪħĽŀĭŏěŅŃĶŃĭĭ 

Using the software tools to install the wire and wireless network communication; 
simulating and testing for vulnerability; intelligence gathering; network traffic information 
sniffing; using the software tools for testing the database accessibility and for finding the 
vulnerability of the web application; the techniques to identify the social engineering 
attacks; using the software tools for penetration testing  
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ţť 

 

ĪĽĺħ ŢŤŧ ĔŅĶĨĶĺěĽŀĭħƟŅĬŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 358 IT Auditing  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ĪĽĺħ šŦŢ ėĺŅĴĴńŗĬėĚĕŀĚėŀĴıŇĺŏĨŀĶƢŐĸŃĔŅĶĽŊŗŀĽŅĶ 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 

ĽĳŅıŐĺħĸƟŀĴħƟŅĬŏĪėőĬőĸĵňȮľĬƟŅĪňŗĕŀĚĔŅĶĨĶĺěĽŀĭĳŅĵŒĬŐĸŃĳŅĵĬŀĔȮĭĪĭŅĪĕŀĚĔŅĶĨĶĺěĽŀĭ
ħƟŅĬŏĪėőĬőĸĵňȮĔŅĶĨĶĺěĽŀĭħƟŅĬŏĪėőĬőĸĵňŀĵƞŅĚĴŊŀŀŅĝňıȮĔġľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŏĪėőĬőĸĵňȮĔĶŃĭĺĬĔŅĶ
ĨĶĺěĽŀĭħƟŅĬŏĪėőĬőĸĵňȮĔŅĶĺŅĚŐįĬȮĔŅĶěńħĨŅĶŅĚŏĺĸŅȮĕŀĭŏĕĨȮĪňĴĚŅĬȮĚŅĬȮŐĸŃĔņľĬħŏĺĸŅȮŏėĶŊŗŀĚĴŊŀŐĸŃ
ŏĪėĬŇėĪňŗŒĝƟŒĬĔŅĶĨĶĺěĽŀĭŏĪėőĬőĸĵňȮėĺŅĴŏĽňŗĵĚŐĸŃĔŅĶėĺĭėŋĴȮĔŅĶěńħĔŅĶėĺĭėŋĴĔŅĶŏĮĸňŗĵĬŐĮĸĚȮ 
ĔŅĶħņŏĬŇĬĚŅĬĶŃĭĭĽŅĶĽĬŏĪĻȮėĺŅĴĮĸŀħĳńĵĕŀĚĕƟŀĴŌĸȮŏŀĔĽŅĶȮĔŅĶĶŅĵĚŅĬŐĸŃĔŅĶĬņŏĽĬŀ 

The IT environment; functions of internal and external audits; roles of IT auditing; 
professional IT auditing; legislation related to IT; the IT audit process: planning, scheduling, scope, 
team, tasks, and deadlines; tools and techniques used in auditing IT; risks and controls; the change 
control management; information systems operations; the information security; documentation; 
reporting and presentation  
    
ĪĽĺħ ŢŤŨ ľńĺĕƟŀıŇŏĻļĪŅĚėĺŅĴĴńŗĬėĚĮĸŀħĳńĵĪŅĚœĞŏĭŀĶƢ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 359 Special Topic in Cybersecurity  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ĪĽĺħ šŦŢ ėĺŅĴĴńŗĬėĚĕŀĚėŀĴıŇĺŏĨŀĶƢŐĸŃĔŅĶĽŊŗŀĽŅĶ 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 

ėĺŅĴĶŌƟŐĸŃŏĪėĬŇėĕńŘĬĽŌĚĸƞŅĽŋħŒĬėĺŅĴĮĸŀħĳńĵĪŅĚœĞŏĭŀĶƢȮĔŅĶŒĝƟĚŅĬěĶŇĚĕŀĚŏĪėőĬőĸĵňŒĬėĺŅĴ
ĮĸŀħĳńĵĪŅĚœĞŏĭŀĶƢȮľńĺĕƟŀŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚĨŅĴėĺŅĴĽĬŒěĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬŐĸŃĬńĔĻŉĔļŅ 

Recent advanced knowledge and techniques in cybersecurity; practical deployment 
of cyber security; other related topics that can be varied depending on the interests of 
faculties and students 
    
ĪĽĺħ ŢŨš ĔŅĶıńĥĬŅĞŀĲĨƢŐĺĶƢŀĵƞŅĚĮĸŀħĳńĵ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 392 Secure Software Development  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ĪĽĺħ šŦŢ ėĺŅĴĴńŗĬėĚĕŀĚėŀĴıŇĺŏĨŀĶƢŐĸŃĔŅĶĽŊŗŀĽŅĶ 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 

ĺĚěĶĝňĺŇĨĔŅĶıńĥĬŅőĮĶŐĔĶĴŐĸŃĶŃĭĭŀĵƞŅĚĮĸŀħĳńĵȮŐĬĺėŇħŏĔňŗĵĺĔńĭĞŀĲĨƢŐĺĶƢĪňŗĮĸŀħĳńĵȮĔŅĶ
ĔņľĬħĕƟŀĔņľĬħĕŀĚĞŀĲĨƢŐĺĶƢŀĵƞŅĚĮĸŀħĳńĵőħĵĔŅĶĺŇŏėĶŅŃľƢĔĶĦňĔŅĶĸŃŏĴŇħŐĸŃĔĶĦňĔŅĶŒĝƟĚŅĬĪňŗœĴƞĩŌĔĨƟŀĚȮ
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___________________________________________________________________________________________________________ 

 

 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮťšşȮŏĴŊŗŀĺńĬĪňŗȮŠŦȮĔńĬĵŅĵĬȮšŤťŧ 
ţŦ 

 

ĔŅĶŀŀĔŐĭĭĞŀĲĨƢŐĺĶƢŀĵƞŅĚĮĸŀħĳńĵȮŀŅĪŇȮľĸńĔĔŅĶĽŇĪīŇśĨŗņĽŋħȮĔŅĶŐĵĔľĬƟŅĪňŗȮĔŅĶĮƚŀĚĔńĬŐĭĭľĸŅĵĝńŘĬȮėĺŅĴ
ĮĸŀħĳńĵŏĴŊŗŀŏĔŇħėĺŅĴĸƟĴŏľĸĺȮĔŅĶŒĝƟĔĸœĔĪńŗĺœĮŒľƟĬƟŀĵĪňŗĽŋħȮĔŅĶĔņěńħěŋħĸƟĴŏľĸĺŏħňĵĺȮĔŅĶĽĶƟŅĚŐĭĭěņĸŀĚ
ĳńĵėŋĔėŅĴȮŐĸŃĺŇŏėĶŅŃľƢŐĬĺĪŅĚĔŅĶőěĴĨňĪňŗŏĮƦĬœĮœħƟȮĔŅĶıńĥĬŅőĮĶŐĔĶĴŀĵƞŅĚĮĸŀħĳńĵĪňŗĶĺĴĩŉĚȮŐĬĺĪŅĚĔŅĶ
ŏĕňĵĬőėƟħŏĝŇĚĮƚŀĚĔńĬȮŏĪėĬŇėĔŅĶĮƚŀĚĔńĬŐĸŃĭĶĶŏĪŅėĺŅĴŏĽňŗĵĚȮĝƞŀĚőľĺƞĕŀĚĞŀĲĨƢŐĺĶƢĪňŗıĭĭƞŀĵŐĸŃĺŇīňėĺĭėŋĴȮ
ĔŅĶĪħĽŀĭĞŀĲĨƢŐĺĶƢŀĵƞŅĚĮĸŀħĳńĵĪňŗĶĺĴĩŉĚĮĶŃŏĳĪĕŀĚĔŅĶĪħĽŀĭŏıŊŗŀĮĶŃĔńĬėŋĦĳŅıĞŀĲĨƢŐĺĶƢȮĔŅĶ
ĪħĽŀĭħƟŅĬėĺŅĴĮĸŀħĳńĵȮĔŅĶĪħĽŀĭĮĶŃĽŇĪīŇĳŅıȮŐĸŃĔŅĶıńĥĬŅŐĭĭĕńĭŏėĸŊŗŀĬħƟĺĵĔŅĶĪħĽŀĭŏıŊŗŀĔŅĶ
ĪħĽŀĭħƟŅĬėĺŅĴĮĸŀħĳńĵȮĔŅĶĬņœĮŒĝƟŐĸŃĔŅĶŒĝƟĚŅĬĞŀĲĨƢŐĺĶƢŀĵƞŅĚĮĸŀħĳńĵĞŉŗĚĶĺĴĩŉĚĔŅĶŀĬŋĴńĨŇĔŅĶĬņœĮŒĝƟȮ
ĔŅĶěńħĔŅĶĔŅĶŏĮĸňŗĵĬŐĮĸĚȮĔŅĶĨĶĺěĽŀĭŐĸŃĨŀĭĽĬŀĚĨƞŀėĺŅĴĮĸŀħĳńĵŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮŐĸŃĔŅĶĔņěńħ
ĞŀĲĨƢŐĺĶƢŀĵƞŅĚĮĸŀħĳńĵ 

The secure software and system development life cycle; secure software concepts; secure 
software requirements specification using abuse case and misuse cases analysis; secure software 
design principles such as the least privilege, the separation of duties, the defense in depth, the 
fail safe, the least common mechanism, the elimination of the single point of failure, threat 
modeling and potential attack vectors analysis; secure software implementation including 
defensive coding practices, prevention and mitigation techniques, and common software 
vulnerabilities and controls; secure software testing including software quality assurance testing 
types, security testing, performance testing, test-driven development for security testing; secure 
software deployment and operations including the deployment approval, change management, 
continuous security monitoring and response and secure software disposal 
    
ĪĽĺħ ŢŨŢ ĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢħŇěŇĪńĸıŊŘĬģŅĬ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 393 Fundamentals of Digital Forensics  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ĪĽĺħ šŦŢ ėĺŅĴĴńŗĬėĚĕŀĚėŀĴıŇĺŏĨŀĶƢŐĸŃĔŅĶĽŊŗŀĽŅĶ 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 

ĔŅĶĨĶĺěĽŀĭħŇěŇĪńĸȮĔŅĶĶĺĭĶĺĴľĸńĔģŅĬħŇěŇĪńĸȮĔŅĶŏĔŖĭĶńĔļŅľĸńĔģŅĬħŇěŇĪńĸȮŁŅĶƢħŐĺĶƢėŀĴıŇĺŏĨŀĶƢ
ĔŅĶĺŇŏėĶŅŃľƢĶŃĭĭœĲĸƢ ĔŅĶĔŌƟėŊĬœĲĸƢ ĔŅĶĺŇŏėĶŅŃľƢľĬƞĺĵėĺŅĴěņȮŏėĶŊŗŀĚĴŊŀĺŇŏėĶŅŃľƢĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢħŇěŇĪńĸȮ 
ĔŅĶĽĶƟŅĚĶŅĵĚŅĬĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢħŇěŇĪńĸȮŏėĶŊŗŀĚĴŊŀĞŀĲĨƢŐĺĶƢĽņľĶńĭĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢħŇěŇĪńĸ 

Digital investigations; digital evidence collections; digital evidence preservations; the 
computer hardware; the file system analysis; the file recovery; the memory analysis; digitalȮ
forensic analysis tools; digital forensic reports; software tools for digital forensics 
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮťšşȮŏĴŊŗŀĺńĬĪňŗȮŠŦȮĔńĬĵŅĵĬȮšŤťŧ 
ţŧ 

 

&š,ţ'ȮĔĸŋƞĴĽŅĕŅĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢ 
ěņĬĺĬľĬƞĺĵĔŇĨ (ĪķļġňȮů ĮĢŇĭńĨŇ ů ėƟĬėĺƟŅ) 

ĪĽĺħ Ţťş ĕƟŀĔņľĬħŐĸŃĔŅĶĺŇŏėĶŅŃľƢėĺŅĴĨƟŀĚĔŅĶĕŀĚĞŀĲĨƢŐĺĶƢ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 360 Software Requirement Analysis and Specification  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ĪĽĺħ šťŢ ĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢĕńŘĬŐĬŃĬņ 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 

ĺŇĻĺĔĶĶĴőħŏĴĬȮŏĪėĬŇėĔŅĶėƟĬıĭŐĸŃĔŅĶĶĺĭĶĺĴėĺŅĴĨƟŀĚĔŅĶȮĳŅļŅŐĸŃŐĭĭěņĸŀĚŏıŊŗŀěņĸŀĚ
ėĺŅĴĨƟŀĚĔŅĶȮŏĪėĬŇėĔŅĶĺŇŏėĶŅŃľƢŐĸŃĨĶĺěĽŀĭėĺŅĴěņŏĮƦĬȮŏĮƚŅľĴŅĵȮŐĸŃĔĶĦňĔŅĶŒĝƟĚŅĬȮėĺŅĴĨƟŀĚĔŅĶŒĬ
ĭĶŇĭĪĕŀĚĺŇĻĺĔĶĶĴĶŃĭĭȮĔŅĶĶŃĭŋŐĸŃĔŅĶĺńħėŋĦĳŅıĳŅĵĬŀĔȮŏĝƞĬȮĮĶŃĽŇĪīŇĳŅıȮėĺŅĴĬƞŅŏĝŊŗŀĩŊŀȮĽĳŅııĶƟŀĴ
ŒĝƟĚŅĬȮėĺŅĴĮĸŀħĳńĵŐĸŃėĺŅĴĴńŗĬėĚȮĔŅĶĶŃĭŋŐĸŃĔŅĶĺŇŏėĶŅŃľƢėĺŅĴĨƟŀĚĔŅĶĽņľĶńĭĶŃĭĭĝĬŇħĨƞŅĚȮŕȮŏĝƞĬȮ
ĶŃĭĭİƤĚĨńĺȮĶŃĭĭįŌƟĭĶŇőĳėȮĶŃĭĭģŅĬŏĺŖĭȮĶŃĭĭīŋĶĔŇěȮĶŃĭĭĽņľĶńĭĺŇĪĵŅĻŅĽĨĶƢŐĸŃĺŇĻĺĔĶĶĴȮĔŅĶĔĶŃĪņ
ĶŃľĺƞŅĚĔńĬŏıŊŗŀŐĵĔĸńĔļĦŃȮĴŅĨĶģŅĬĔŅĶĪņŏŀĔĽŅĶħƟŅĬėĺŅĴĨƟŀĚĔŅĶȮėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĨŇħĨŅĴȮĮƤěěńĵĪŅĚ
ĴĬŋļĵƢȮėĺŅĴĨƟŀĚĔŅĶŒĬĭĶŇĭĪĕŀĚĔĶŃĭĺĬĔŅĶėĸƞŀĚĨńĺȮĔŅĶěńħĔŅĶėĺŅĴĨƟŀĚĔŅĶ ĮĶŃĽĭĔŅĶĦƢĮĢŇĭńĨŇěĶŇĚĔńĭ
ŏėĶŊŗŀĚĴŊŀĺŇŏėĶŅŃľƢėĺŅĴĨƟŀĚĔŅĶĕŀĚĞŀĲĨƢŐĺĶƢ 

Domain engineering; techniques for discovering and eliciting requirements; languages and 
models for representing requirements; analysis and validation techniques including needs, goals, 
and the use case analysis; requirements in the context of system engineering; specifying and 
measuring external qualities: performance, reliability, availability, safety and security; specifying 
and analyzing requirements for various types of systems: embedded systems, consumer systems, 
web-based systems, business systems, systems for science and engineering; resolving feature 
interactions; requirements documentation standards; traceability; human factors; requirements in 
the context of agile processes; requirements management;Ȯhands-on experience usingȮ
requirement engineering tools 

 
ĪĽĺħ Ţťţ ĔŅĶěńħĔŅĶőėĶĚĚŅĬħƟŅĬĞŀĲĨƢŐĺĶƢ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 364 Software Project Management  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ĪĽĺħ šťŢ ĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢĕńŘĬŐĬŃĬņ 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 

ĔŅĶĺŅĚŐįĬőėĶĚĔŅĶȮŏėĶŊŗŀĚĴŊŀĔŅĶěńħĔŅĶőėĶĚĔŅĶȮĔŅĶěńħĔŅĶĺĚěĶĝňĺŇĨĕŀĚĶŃĭĭȮĔŅĶĮĶŃĴŅĦ
ĔŅĶėƞŅŒĝƟěƞŅĵŐĸŃĔŅĶěńħĪņĨŅĶŅĚĮĢŇĭńĨŇĚŅĬȮĔŅĶĭĶŇľŅĶěńħĔŅĶĪĶńıĵŅĔĶĭŋėėĸȮĮƤěěńĵĪňŗĴňŀŇĪīŇıĸĨƞŀ
įĸŇĨįĸŐĸŃėĺŅĴĽņŏĶŖěȮĨńĺĺńħįĸŇĨįĸȮĔŅĶĽĶƟŅĚĨńĺĝňŘĺńħĮĶŃĽŇĪīŇĳŅıŐĸŃĮĶŃĽŇĪīŇįĸĕŀĚőėĶĚĔŅĶȮ 
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ţŨ 

 

ĔŅĶĮĶŃŏĴŇĬįĸőėĶĚĔŅĶȮĔŅĶĔņľĬħėĺŅĴĨƟŀĚĔŅĶĕŀĚėĺŅĴĝņĬŅĠĚŅĬŐĸŃįŌƟĶƞĺĴĚŅĬŒĬőėĶĚĔŅĶȮ 
ĔŅĶĺŇŏėĶŅŃľƢĮĶŃĽŇĪīŇĳŅıĕŀĚėƞŅŒĝƟěƞŅĵȮŏĪėĬŇėĔŅĶŐĽħĚįĸŐĸŃĔŅĶĶŅĵĚŅĬȮĔŅĶěńħĔŅĶĪňŗĴňĮĶŃĽŇĪīŇĳŅı
ĪńŘĚŒĬħƟŅĬıķĨŇĔĶĶĴŐĸŃħƟŅĬŏĪėĬŇėȮĔŅĶěńħĔŅĶŐĸŃĔŅĶĺŅĚŐįĬĔŅĶŏĮĸňŗĵĬŐĮĸĚȮĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏĸŊŀĔ
ŐĸŃėĺŅĴŏĽňŗĵĚȮĔŅĶěńħĔŅĶőėĶĚŐĭĭŐĸŃĶňĸňĽȮĔŅĶıńĥĬŅőėĶĚĔŅĶĞŀĲĨƢŐĺĶƢȮĽńĠĠŅĪŅĚĞŀĲĨƢŐĺĶƢŐĸŃ
ĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅȮĔĶĦňĻŉĔļŅěŅĔőėĶĚĚŅĬŒĬĳŅėŀŋĨĽŅľĔĶĶĴ ĮĶŃĽĭĔŅĶĦƢĮĢŇĭńĨŇěĶŇĚĔńĭŏėĶŊŗŀĚĴŊŀ
ĭĶŇľŅĶěńħĔŅĶőėĶĚĚŅĬħƟŅĬĞŀĲĨƢŐĺĶƢ 

Project planning; project management tools; managing the system life cycle; the cost 
estimation and project scheduling; the human resource management; factors influencing 
productivity and success; productivity metrics; the key performance index for the project 
efficiency and effectiveness; project evaluations determining skill requirements and staffing 
of the projects; cost-effectiveness analysis; reporting and presentation techniques; the 
effective management in both behavioral and technical aspects; change management and 
planning; the option analysis and risks; the release and configuration management; the 
development of software projects; software contracts and the intellectual property; case 
studies of real industrial projects 
    
ĪĽĺħ ŢťŤ ĔŅĶıńĥĬŅĞŀĲĨƢŐĺĶƢŐĭĭėĸƞŀĚĨńĺ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 365 Agile Software Development  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ĪĽĺħ šťŢ ĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢĕńŘĬŐĬŃĬņ 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 

ėŋĦėƞŅȮľĸńĔĔŅĶȮŐĸŃĔŅĶĮĢŇĭńĨŇŐĭĭŀœěĸƢȮĔŅĶěńħĔŅĶĪňĴŀœěĸƢȮĭĪĭŅĪŐĸŃėĺŅĴĶńĭįŇħĝŀĭȮĔŅĶėƟĬıĭ
įĸŇĨĳńĦĤƢȮĔŅĶĺŅĚŐįĬŐĭĭŀœěĸƢĽņľĶńĭįĸŇĨĳńĦĤƢĞŀĲĨƢŐĺĶƢȮĔĶŃĭĺĬĔŅĶĔŅĶıńĥĬŅŐĭĭŀœěĸƢȮĔŅĶĪħĽŀĭŐĭ
ĭŀœěĸƢȮĴŅĨĶĺńħŐĭĭŀœěĸƢȮĔŅĶİƗĔĮĢŇĭńĨŇĔŅĶıńĥĬŅŐĭĭŀœěĸƢĔńĭőėĶĚĔŅĶıńĥĬŅĞŀĲĨƢŐĺĶƢŒĬőĸĔŐľƞĚėĺŅĴěĶŇĚ 

Agile values, principles and practices; managing an agile team: roles and responsibilities; 
the product discovery; the agile planning for software products; the agile development process; 
testing with agile; agile metrics; practice of the agile development to a real-world software 
development project 
 
ĪĽĺħ Ţťť ĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢŏĝŇĚĮĢŇĭńĨŇ ŢȮ&şȮůȮťȮůȮŢ' 
ITDS 366 Practical Software Engineering  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ĪĽĺħ šťŢ ĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢĕńŘĬŐĬŃĬņ 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 
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___________________________________________________________________________________________________________ 

 

 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮťšşȮŏĴŊŗŀĺńĬĪňŗȮŠŦȮĔńĬĵŅĵĬȮšŤťŧ 
Ťş 

 

ĔŅĶİƗĔıńĥĬŅĞŀĲĨƢŐĺĶƢĪňŗŒĝƟĔĶŃĭĺĬĔŅĶĴŅĨĶģŅĬħƟŅĬĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢȮŏıŊŗŀĔŅĶĪņőėĶĚĚŅĬ
ıńĥĬŅĞŀĲĨƢŐĺĶƢŏĮƦĬĪňĴĨŅĴĔĶŃĭĺĬĔŅĶıńĥĬŅĞŀĲĨƢŐĺĶƢȮŏĶŇŗĴĨńŘĚŐĨƞĔŅĶĺŇŏėĶŅŃľƢėĺŅĴĨƟŀĚĔŅĶĕŀĚ
ĞŀĲĨƢŐĺĶƢȮĔŅĶŀŀĔŐĭĭĞŀĲĨƢŐĺĶƢȮĔŅĶĽĶƟŅĚĞŀĲĨƢŐĺĶƢȮĔŅĶĪħĽŀĭĞŀĲĨƢŐĺĶƢȮĔŅĶĮĶŃĔńĬėŋĦĳŅı
ĞŀĲĨƢŐĺĶƢȮĔŅĶĺŅĚŐįĬŐĸŃĭĶŇľŅĶőėĶĚĚŅĬĞŀĲĨƢŐĺĶƢ 

Practices on the software development using a standard process of softwareȮ
engineering: requirement analysis, software design, software construction, software testing, 
software quality assurance, software project planning and management 
    
ĪĽĺħ ŢťŦ ĔŅĶŀŀĔŐĭĭŐĸŃıńĥĬŅĞŀĲĨƢŐĺĶƢ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 367 Software Design and Development  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ĪĽĺħ šťŢ ĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢĕńŘĬŐĬŃĬņ 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 

ľĸńĔĔŅĶĔŅĶŀŀĔŐĭĭĞŀĲĨƢŐĺĶƢŐĸŃĽĩŅĮƤĨĵĔĶĶĴĞŀĲĨƢŐĺĶƢȮĺŇīňĔŅĶŐĸŃŏĪėĬŇėĔŅĶŀŀĔŐĭĭ
ĶŃĭĭȮĽĩŅĮƤĨĵĔĶĶĴĞŀĲĨƢŐĺĶƢȮĔŅĶĺŇŏėĶŅŃľƢėĺŅĴĨƟŀĚĔŅĶĕŀĚĔŅĶŀŀĔŐĭĭĞŀĲĨƢŐĺĶƢȮĶŌĮŐĭĭĔŅĶ
ŀŀĔŐĭĭȮĔŅĶĺŇŏėĶŅŃľƢĮƤěěńĵŏĝŇĚĮĶŃĽŇĪīŇĳŅıĕŀĚĔŅĶŀŀĔŐĭĭĞŀĲĨƢŐĺĶƢȮĺŇĺńĥĬŅĔŅĶĕŀĚĞŀĲĨƢŐĺĶƢ 

Principles of the software design and software architecture; methodologies and 
techniques of designing the software system architecture; the requirement analysis of the 
software design; design patterns; the efficiency factor analysis of the software design; the 
software evolution 
    
ĪĽĺħ Ţťŧ ĔŅĶĪħĽŀĭŐĸŃĔŅĶĮĶŃĔńĬėŋĦĳŅıĕŀĚĞŀĲĨƢŐĺĶƢ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 368 Software Quality Assurance and Testing  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ĪĽĺħ šťŢ ĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢĕńŘĬŐĬŃĬņ 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 

ĔĶŃĭĺĬĔŅĶĔŅĶĮĶŃĔńĬėŋĦĳŅıĞŀĲĨƢŐĺĶƢȮĔŅĶľĸňĔŏĸňŗĵĚĕƟŀįŇħıĸŅħŐĸŃĮƤĠľŅħƟŅĬėŋĦĳŅıȮ 
ĔŅĶĨĶĺěıŇĬŇěŐĸŃĔŅĶĪĭĪĺĬȮŏĪėĬŇėĔŅĶĪħĽŀĭȮĔŅĶĪĺĬĽŀĭŐĸŃĔŅĶĨĶĺěĽŀĭėĺŅĴĽĴŏľĨŋĽĴįĸȮ 
ĔŅĶĮĶŃĔńĬėŋĦĳŅıĔĶŃĭĺĬĔŅĶŐĸŃĔŅĶĮĶŃĔńĬėŋĦĳŅıįĸįĸŇĨȮĴŅĨĶģŅĬĔĶŃĭĺĬĔŅĶŏĝŇĚėŋĦĳŅıȮ 
ĔŅĶĺŇŏėĶŅŃľƢĮƤĠľŅŐĸŃĔŅĶĶŅĵĚŅĬįĸȮĺŇīňĔŅĶŏĝŇĚĽĩŇĨŇŒĬĔŅĶėĺĭėŋĴėŋĦĳŅı 

The software quality assurance process; avoiding errors and other quality problems; 
inspections and reviews; testing, verification and validation techniques; the process assurance 
versus the product assurance; quality process standards; the product and process assurance; the 
problem analysis and reporting; statistical approaches to the quality control 



 
ĶŃħńĭĮĶŇĠĠŅ R ĨĶňȮȮȮÃ Į,ĭńĦĤŇĨȮȮȮÃ őĪȮȮȮÃ ȮĮ,ĭńĦĤŇĨĝńŘĬĽŌĚȮȮȮÃ ŏŀĔȮȮȮȮ     ėĦŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶ 
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮȮȮȮȮȮȮȮȮȮȮȮ         
___________________________________________________________________________________________________________ 

 

 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮťšşȮŏĴŊŗŀĺńĬĪňŗȮŠŦȮĔńĬĵŅĵĬȮšŤťŧ 
ŤŠ 

 

ĪĽĺħ ŢťŨ ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 369 Special Topic in Software Engineering  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ĪĽĺħ šťŢ ĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢĕńŘĬŐĬŃĬņ 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 

ėĺŅĴĶŌƟŐĸŃŏĪėĬŇėĕńŘĬĽŌĚĸƞŅĽŋħŒĬĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢȮĔŅĶŒĝƟĚŅĬěĶŇĚĕŀĚŏĪėőĬőĸĵňŒĬĞŀĲĨƢŐĺĶƢȮȮ
ľńĺĕƟŀŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚĨŅĴėĺŅĴĽĬŒěĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬŐĸŃĬńĔĻŉĔļŅ 

Recent advanced knowledge and techniques in software engineering; practical 
deployment of software engineering; other related topics that can be varied depending on 
the interests of faculties and students 

 
    (Ţ'ȮĔĸŋƞĴĺŇĝŅŏĽĶŇĴĽĶƟŅĚĮĶŃĽĭĔŅĶĦƢŀŅĝňı  ȮȮŨȮ ľĬƞĺĵĔŇĨ 

ěņĬĺĬľĬƞĺĵĔŇĨ (ĪķļġňȮů ĮĢŇĭńĨŇ ů ėƟĬėĺƟŅ) 
ĪĽĺħ šŨŠ őěĪĵƢŐĸŃĮĶŃĽĭĔŅĶĦƢĪŅĚŀŋĨĽŅľĔĶĶĴ šȮ&šȮůȮşȮůȮţ' 
ITDS 291 Industry Problems and Experiences  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ĪĽĻĪȮŠŨŠȮıŊŘĬģŅĬěĶŇĵīĶĶĴĪŅĚėŀĴıŇĺŏĨŀĶƢ 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 

ĔŅĶŐĬŃĬņīŋĶĔŇěŐĸŃŀŋĨĽŅľĔĶĶĴőħĵĔŅĶŏĝŇĠĺŇĪĵŅĔĶĴŅĭĶĶĵŅĵěŅĔľĸŅĵĳŅėĽƞĺĬĕŀĚŀŋĨĽŅľĔĶĶĴȮ
ĔŅĶŏĵňŗĵĴĝĴĭĶŇļńĪŐĸŃľĬƞĺĵĚŅĬĪŅĚŀŋĨĽŅľĔĶĶĴĪňŗĴňĔŅĶıńĥĬŅŐĸŃĬņĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸĴŅŒĝƟȮĔŅĶ
ŏĕňĵĬĶŅĵĚŅĬĽĶŋĮĕŀĚĮĶŃĽĭĔŅĶĦƢĪňŗœħƟŏĶňĵĬĶŌƟŐĸŃĔŅĶĬņŏĽĬŀĭĪŏĶňĵĬĪňŗœħƟŏĶňĵĬĶŌƟ  

An introduction to business and industry via inviting guest speakers from several 
industrial domains; visiting many industrial companies and agencies having implemented 
and used digital science and technology; writing summary report of learning experiences 
and presenting those lessons learned 

 
ĪĽĺħ šŨš ĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴİƗĔĮĶŃĽĭĔŅĶĦƢŒĬĔŅĶĪņĚŅĬ ŠȮ&ŠȮůȮşȮůȮš' 
ITDS 292 Preparation for Professional Experience  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ĪĽĻĪȮŠŨŠȮıŊŘĬģŅĬěĶŇĵīĶĶĴĪŅĚėŀĴıŇĺŏĨŀĶƢ 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 

ŐĬĺėŇħȮľĸńĔĔŅĶȮėĺŅĴĽņėńĠȮĔĶŃĭĺĬĔŅĶİƗĔĮĶŃĽĭĔŅĶĦƢŒĬĔŅĶĪņĚŅĬȮĮģĴĬŇŏĪĻŏĭŊŘŀĚĨƟĬŒľƟ
ĬńĔĻŉĔļŅİƗĔĪńĔļŃıŊŘĬģŅĬȮŀŅĪŇ ŏĪėĬŇėĔŅĶĽŊŗŀĽŅĶŒĬĭĶŇĭĪĔŅĶĪņĚŅĬȮŏĪėĬŇėĔŅĶŏĕňĵĬěħľĴŅĵŒĬĔŅĶ
ŐĬŃĬņĨńĺȮŏĪėĬŇėĔŅĶĽńĴĳŅļĦƢŐĸŃĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴħƟŅĬĔŅĶıńĥĬŅĭŋėĸŇĔĳŅıȮĔġľĴŅĵȮěĶŇĵīĶĶĴȮ
ŐĸŃĴŅĨĶģŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĮĢŇĭńĨŇĚŅĬĨŅĴĽŅĕŅĺŇĝŅ 
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮťšşȮŏĴŊŗŀĺńĬĪňŗȮŠŦȮĔńĬĵŅĵĬȮšŤťŧ 
Ťš 

 

Concepts; principles; significance; process of professional experience; the preliminary 
orientation for students to practice basic skills such as communication techniques in 
workplace, writing a resume for self introduction, interview techniques as well as preparation 
for personality development; laws; ethics; and work-related standards based on field of 
study 
    
ĪĽĺħ šŨŦ ĔŅĶİƗĔĚŅĬ Š ŢȮ&şȮůȮŠŧȮůȮş' 
ITDS 297 Internship 1  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ĪĽĺħȮšŨšȮĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴİƗĔĮĶŃĽĭĔŅĶĦƢŒĬĔŅĶĪņĚŅĬȮľĶŊŀȮœħƟĶńĭ 

ėĺŅĴŏľŖĬĝŀĭěŅĔŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 

ĬńĔĻŉĔļŅİƗĔĮĢŇĭńĨŇĚŅĬŒĬŀĚėƢĔĶľĶŊŀĽĩŅĬĮĶŃĔŀĭĔŅĶȮŏıŊŗŀĮĶńĭĨńĺŏĕƟŅĽŌƞĭĶŇĭĪĔŅĶĪņĚŅĬěĶŇĚȮİƗĔ
ĔŅĶĽńĚŏĔĨŐĸŃĺŇŏėĶŅŃľƢĔĶŃĭĺĬĔŅĶĪņĚŅĬȮĔŅĶŏĶňĵĬĶŌƟĺńĥĬīĶĶĴŀĚėƢĔĶȮŐĸŃĔŅĶĽŊŗŀĽŅĶŒĬĽĳŅıŐĺħĸƟŀĴ
ěĶŇĚȮĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟŐĸŃĪńĔļŃıŊŘĬģŅĬħƟŅĬĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸĔńĭĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵȮŏĽĬŀ
ŐĬĺĪŅĚŏĭŊŘŀĚĨƟĬŒĬĔŅĶŐĔƟœĕĮƤĠľŅőħĵŀƟŅĚŀŇĚľĸńĔĔŅĶĪŅĚĺŇĝŅĝňıȮİƗĔĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀħŇěŇĪńĸıŊŘĬģŅĬȮĔŅĶ
ĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬȮĔŅĶĴňĺŇĬńĵȮėĺŅĴĶńĭįŇħĝŀĭȮŐĸŃĔŅĶĮĢŇĭńĨŇĚŅĬŀĵƞŅĚĴňěĶŇĵīĶĶĴ 

Internship in an organizations or business sectors to transit into a real working environment; 
observe workflows and organizational culture; practice professional communication; collaborate 
in diverse teams; apply fundamental digital science and technology knowledge; propose 
preliminary solutions to real-world problems; use basic digital tools; demonstrate discipline and 
responsibility; practice ethical conduct in digital settings. 
    
ĪĽĺħ ŢŨŦ ĔŅĶİƗĔĚŅĬȮš ŢȮ&şȮůȮŠŧȮůȮş' 
ITDS 397 Internship 2  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ:  ĪĽĺħȮšŨŦȮĔŅĶİƗĔĚŅĬȮŠȮľĶŊŀȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ

ľĸńĔĽŌĨĶ 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 

ĔŅĶİƗĔĪńĔļŃĔŅĶĪņĚŅĬĔńĭįŌƟŀŊŗĬȮŏĶňĵĬĶŌƟĔŅĶĪņĚŅĬŏĮƦĬĪňĴȮĮĶŃĽĭĔŅĶĦƢĔŅĶĪņĚŅĬěĶŇĚȮėĺŅĴŏĕƟŅŒě
ŏĔňŗĵĺĔńĭĪŅĚŏĸŊŀĔĕŀĚŀŅĝňıħƟŅĬĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮľĬƟŅĪňŗŐĸŃėĺŅĴĶńĭįŇħĝŀĭĕŀĚĔŅĶĪņĚŅĬħƟŅĬ
ĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮĔŅĶĮĢŇĭńĨŇĚŅĬőħĵĵŉħľĸńĔěĶŇĵīĶĶĴŐĸŃėĺŅĴĶńĭįŇħĝŀĭŒĬĺŇĝŅĝňıȮĔŅĶıńĥĬŅ
ĪńĔļŃŒĬĔŅĶĽŊŗŀĽŅĶĪńŘĚĔŅĶıŌħŐĸŃĔŅĶŏĕňĵĬȮĔŅĶŀŀĔŐĭĭŐĸŃıńĥĬŅőėĶĚĚŅĬěŅĔőěĪĵƢěĶŇĚħƟŅĬĺŇĪĵŅĔŅĶŐĸŃ
ŏĪėőĬőĸĵňħŇěŇĪńĸőħĵœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔįŌƟħŌŐĸĕŀĚĭĶŇļńĪŐĸŃŀŅěŅĶĵƢĪňŗĮĶŉĔļŅőėĶĚĚŅĬ 
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮťšşȮŏĴŊŗŀĺńĬĪňŗȮŠŦȮĔńĬĵŅĵĬȮšŤťŧ 
ŤŢ 

 

Practicing skills of working with others; learning how to work as a team; real working 
experiences; understanding the career selection in digital science and technology; roles and 
responsibilities of working in digital science and technology; working with ethical standards 
and professional integrity; developing communication skills in both speaking and writing; 
designing and implementing a project based on a real problem in digital science and 
technology with the approval of a supervisor and an advisor 

 
    (ţ'ȮĔĸŋƞĴĺŇĝŅ Capstone  ȮȮŠšȮ ľĬƞĺĵĔŇĨ 

ěņĬĺĬľĬƞĺĵĔŇĨ (ĪķļġňȮů ĮĢŇĭńĨŇ ů ėƟĬėĺƟŅ) 
ĪĽĺħ ţŨŢ őėĶĚĚŅĬĶŃħńĭĮĶŇĠĠŅĨĶňħƟŅĬĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸ ťȮ&şȮůȮŢťȮůȮş' 
ITDS 491 C_pstone Project in Digital Science and Technology  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ:ȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮľĶŊŀȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔŀŅěŅĶĵƢ
įŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 

őėĶĚĚŅĬěĭĔŅĶĻŉĔļŅŒĬĽŅĕŅĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸĳŅĵŒĨƟĔŅĶħŌŐĸĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮ
ĔŅĶŀŀĔŐĭĭŐĸŃıńĥĬŅŏėĶŊŗŀĚĴŊŀľĶŊŀŐĬĺĪŅĚĔŅĶŐĔƟĮƤĠľŅŏĝŇĚĬĺńĨĔĶĶĴĪŅĚħŇěŇĪńĸȮĔŅĶŐĔƟœĕĮƤĠľŅěŅĔ
ĽĩŅĬĔŅĶĦƢěĶŇĚȮĔŅĶĪņĚŅĬĶƞĺĴĔńĬŒĬĪňĴȮėĺŅĴĶŌƟŐĸŃĪńĔļŃĽľĺŇĪĵŅĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĻŅĽĨĶƢŐĸŃ
ŏĪėőĬőĸĵňħŇěŇĪńĸȮĔŅĶŏĕňĵĬĶŅĵĚŅĬŐĸŃĔŅĶĬņŏĽĬŀįĸĚŅĬħƟĺĵĺŅěŅ 

Capstone project in digital science and technology under the supervision of an 
advisor; design and development of innovative digital solutions; real-world problem solving; 
collaborative teamwork; multidisciplinary knowledge and skills related to digital science and 
technology; written reports and oral presentations 

 
ĪĽĺħ ţŨŨ ĽľĔŇěĻŉĔļŅ ťȮ&şȮůȮŢťȮůȮş' 
ITDS 499 Cooperative Education  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: ĪĽĺħȮŢŨŦȮĔŅĶİƗĔĚŅĬȮšȮľĶŊŀȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶ 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 

ĔŅĶĮĢŇĭńĨŇĚŅĬĪňŗľĬƞĺĵĚŅĬĕŀĚĶńģľĶŊŀĭĶŇļńĪŏŀĔĝĬĪňŗĴňľĬƞĺĵĚŅĬĪŅĚħƟŅĬŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃ
ĔŅĶĽŊŗŀĽŅĶȮŒĬľńĺĕƟŀĪňŗŏĮƦĬĽľĔŇěĻŉĔļŅĪŅĚħƟŅĬĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸĪňŗœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔ
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮťšşȮŏĴŊŗŀĺńĬĪňŗȮŠŦȮĔńĬĵŅĵĬȮšŤťŧ 
Ťţ 

 

ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅőėĶĚĚŅĬŐĸŃıĬńĔĚŅĬħŌŐĸĔŅĶĮĢŇĭńĨŇĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶȮőħĵĴňĶŃĵŃŏĺĸŅœĴƞĨŗņĔĺƞŅȮ
ŠȮĳŅėĔŅĶĻŉĔļŅȮĔŅĶŏĕňĵĬĶŅĵĚŅĬŐĸŃĔŅĶĬņŏĽĬŀįĸĚŅĬȮĔŅĶĮĢŇĭńĨŇĚŅĬŏĨŖĴŏĺĸŅŏĽĴŊŀĬŏĮƦĬıĬńĔĚŅĬ
ĝńŗĺėĶŅĺĪňŗĽĩŅĬĮĶŃĔŀĭĔŅĶȮĔŅĶıńĥĬŅőėĶĚĚŅĬěŅĔőěĪĵƢěĶŇĚħƟŅĬĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮ 
ĔŅĶĽŃĪƟŀĬėŇħȮĔŅĶŏĕňĵĬĶŅĵĚŅĬŐĸŃĬņŏĽĬŀįĸĔŅĶœĮĮĢŇĭńĨŇĚŅĬĨƞŀŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŏıŊŗŀĔŅĶĮĶŃŏĴŇĬįĸ 

Work placement at a government agency or a private company with an information and 
communication technology (ICT) department;  cooperative education topic in digital science and 
technology with the approval from the project advisor and the workplace supervisor for at least 
one academic semester; full-time work as a temporary employee; project development based 
on real-world digital science and technology challenges; reflective thinking; report writing; 
presentation of work experience to the academic advisor for evaluation 

 
    ė,ȮľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶňȮȮȮȮȮȮȮ  œĴƞĬƟŀĵĔĺƞŅ   ť ľĬƞĺĵĔŇĨȮ 

ĶŅĵĺŇĝŅŏĸŊŀĔŏĽĶňĪňŗŏĮƕħĽŀĬőħĵľĸńĔĽŌĨĶȮĴňħńĚĨƞŀœĮĬňŘ  
ěņĬĺĬľĬƞĺĵĔŇĨ (ĪķļġňȮů ĮĢŇĭńĨŇ ů ėƟĬėĺƟŅ) 

ĪĽĺħ ŠŨš ıŊŘĬģŅĬĔŅĶŀŀĔŐĭĭȮUX/UI ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 192 UX/UI Design Essentials  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: œĴƞĴň 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 

ŐĬĺėŇħıŊŘĬģŅĬĕŀĚĔŅĶŀŀĔŐĭĭȮUX/UI ĔŅĶĽĶƟŅĚőėĶĚĶƞŅĚĔŅĶŀŀĔŐĭĭŐĸŃĔŅĶĽĶƟŅĚŐĭĭěņĸŀĚ
ĨƟĬŐĭĭȮŏėĶŊŗŀĚĴŊŀŒĬĔŅĶŀŀĔŐĭĭȮUX/UI ĔŅĶĺŇěńĵįŌƟŒĝƟȮĔŅĶėŇħŏĝŇĚŀŀĔŐĭĭȮŐįĬĪňŗĮĶŃĽĭĔŅĶĦƢįŌƟŒĝƟȮ 
ĔŅĶĪħĽŀĭĔŅĶŒĝƟĚŅĬ 

UX/UI design principles; wireframing and prototyping; UX/UI design tools; user 
research; design thinking; journey mapping; usability testing 
    
ĪĽĺħ ŠŨŢ ĔŅĶŒĝƟĔĶŃĭĺĬĔŅĶĽĶƟŅĚėņĽńŗĚĽņľĶńĭĬńĔıńĥĬŅ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 193 Prompt Engineering for Developers  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: œĴƞĴň 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 

ėĺŅĴĶŌƟıŊŘĬģŅĬŏĔňŗĵĺĔńĭĔŅĶŒĝƟĔĶŃĭĺĬĔŅĶĽĶƟŅĚėņĽńŗĚȮȮŐĭĭěņĸŀĚĳŅļŅĕĬŅħŒľĠƞȮĔŅĶŒĝƟ
ĔĶŃĭĺĬĔŅĶĽĶƟŅĚėņĽńŗĚĔńĭĕƟŀĴŌĸľĸŅĵĮĶŃŏĳĪȮŏėĶŊŗŀĚĴŊŀĽņľĶńĭĔŅĶŒĝƟĔĶŃĭĺĬĔŅĶĽĶƟŅĚėņĽńŗĚ 
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ŤŤ 

 

Basic concept on prompt engineering; large language model; multimodal prompting; 
prompt engineering tools 

 
ĪĽĺħ ŠŨţ ĔŅĶĨĸŅħħŇěŇĪńĸŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 194 Digital Marketing and Analytics  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: œĴƞĴň 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 

ĔŅĶĨĸŅħħŇěŇĪńĸ ĔŅĶŏıŇŗĴĮĶŃĽŇĪīŇĳŅıŏėĶŊŗŀĚĴŊŀėƟĬľŅ ĔŅĶĨĸŅħįƞŅĬŏėĶŊŗŀĚĴŊŀėƟĬľŅ ĔŅĶĨĸŅħįƞŅĬ
őĞŏĝňĵĸĴňŏħňĵ ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸįŌƟĭĶŇőĳė ĔŅĶěńħĔŅĶŏĬŊŘŀľŅ ĔŅĶĽĶƟŅĚŐĭĶĬħƢŀŀĬœĸĬƢ ĔŅĶĨĸŅħŏĬŊŘŀľŅ 
ĔŅĶĨĸŅħĪňŗĕńĭŏėĸŊŗŀĬħƟĺĵĕƟŀĴŌĸ ĶŃĭĭĽŅĶĽĬŏĪĻĪŅĚĔŅĶĨĸŅħ 

Digital Marketing; SEO (Search Engine Optimization); SEM (Search Engine Marketing); 
Social Media Marketing; Consumer Data Analysis; Content Management; Online Branding; 
Content Marketing; Data-Driven Marketing; Marketing Information System 
    
ĪĽĺħ ŠŨŤ ĶŃĭĭĽŋĕĳŅııŊŘĬģŅĬ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 195 Fundamentals of Healthcare Systems  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: œĴƞĴň  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 

ĳŅıĶĺĴȮŀĚėƢĔĶȮŐĸŃĭĪĭŅĪŒĬĶŃĭĭĽŋĕĳŅıĽņľĶńĭŀŅĝňıĪŅĚŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮľĬƞĺĵĭĶŇĔŅĶ
ŒĬĶŃĭĭĽŋĕĳŅıĶŃħńĭĮģĴĳŌĴŇȮĪŋĨŇĵĳŌĴŇȮŐĸŃĨĨŇĵĳŌĴŇȮĬőĵĭŅĵħƟŅĬĽŋĕĳŅıȮĶŃĭĭĔŅĶŏĚŇĬŒĬĶŃĭĭĽŋĕĳŅıȮ
ėņĻńıĪƢĪŅĚĔŅĶŐıĪĵƢȮĔĶŃĭĺĬĔŅĶŏĔŇħőĶėŐĸŃĔŅĶěņŐĬĔĮĶŃŏĳĪĕŀĚőĶėȮĔĶŃĭĺĬĔŅĶĪŅĚėĸŇĬŇĔŐĸŃĔŅĶ
ĨńħĽŇĬŒěȮįĸŇĨĳńĦĤƢĪŅĚĵŅŐĸŃĺŇīňĔŅĶĶńĔļŅŀŊŗĬȮŕȮĔŅĶěńħĔŅĶŐĸŃĔŅĶŒľƟĭĶŇĔŅĶĪŅĚĽŋĕĳŅıįŌƟĮƙĺĵĬŀĔȮĔŅĶ
ěńħĔŅĶŐĸŃĔŅĶŒľƟĭĶŇĔŅĶŒĬőĶĚıĵŅĭŅĸȮĔŅĶŒľƟĭĶŇĔŅĶĽŋĕĳŅıĜŋĔŏĜŇĬȮĔŅĶĭńĬĪŉĔĮĶŃĺńĨŇĔŅĶĶńĔļŅıĵŅĭŅĸȮ
ĭĪĭŅĪĕŀĚĭŋėĸŅĔĶĪŅĚĭĶŇĔŅĶĽŋĕĳŅıȮĔŅĶŐıĪĵƢŀŇĚľĸńĔģŅĬŐĸŃĔŅĶěńħĔŅĶėĺŅĴĶŌƟħƟŅĬĽŋĕĳŅıȮĽŋĕĳŅĺŃ
ĕŀĚĮĶŃĝŅĔĶŐĸŃĶŃĭŅħĺŇĪĵŅȮĔŅĶŏĔŖĭŐĸŃĺŇŏėĶŅŃľƢĕƟŀĴŌĸĪŅĚĽŋĕĳŅıȮėĺŅĴĞńĭĞƟŀĬĕŀĚĶŃĭĭĭĶŇĔŅĶ
ĽŋĕĳŅıȮėĺŅĴĨƟŀĚĔŅĶĽŅĶĽĬŏĪĻȮŐĸŃĭĪĭŅĪĕŀĚŏĪėőĬőĸĵňŐĸŃĔŅĶěńħĔŅĶĽŅĶĽĬŏĪĻŒĬĶŃĭĭĭĶŇĔŅĶ
ĽŋĕĳŅı 

An overview, organization, and roles in the healthcare systems for information 
technology professionals; healthcare organizations in primary, secondary, and tertiary 
settings; health policy; financing in the health systems; medical terminologies; disease 
processes and classifications; the clinical process and decision making; pharmaceutical 
products and other treatment interventions; ambulatory healthcare services and 
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Ťť 

 

management; hospital services and management; emergency health services; records of 
clinical care documents; roles of healthcare professionals; the evidence-based medicine and 
healthcare knowledge management; the population health and epidemiology;  health data 
collections and analysis; complexity of healthcare, information needs, and roles of 
technologies and information management in healthcare 

 
ĪĽĺħ ŠŨť ĶŃĭĭĽŅĶĽĬŏĪĻĪŅĚĳŌĴŇĻŅĽĨĶƢ ŢȮ&ŢȮůȮşȮůȮť' 
ITDS 196 Geographic Information Systems  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: œĴƞĴň 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 

ľĸńĔĔŅĶĕŀĚĶŃĭĭĳŌĴŇĽŅĶĽĬŏĪĻŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟŒĬīŋĶĔŇěĪňŗľĸŅĔľĸŅĵȮĔŅĶŀŀĔŐĭĭŐĸŃıńĥĬŅ
ĶŃĭĭĪňŗĮĶŃĵŋĔĨƢŒĝƟĳŌĴŇĽŅĶĽĬŏĪĻȮĔŅĶŒĝƟĞŀĲĨƢŐĺĶƢĶŃĭĭĳŌĴŇĽŅĶĽĬŏĪĻȮĶŃĭĭĳŌĴŇĽŅĶĽĬŏĪĻŀŀĬœĸĬƢȮŀŅĪŇȮ
ĶŃĭĭĳŌĴŇĽŅĶĽĬŏĪĻĭĬėĸŅĺħƢĪňŗıĶƟŀĴŒĝƟĚŅĬȮĺŇīňĔŅĶŏįĵŐıĶƞĕƟŀĴŌĸŐįĬĪňŗȮĕƟŀĴŌĸĽŅĶĽĬŏĪĻĪŅĚĳŌĴŇĻŅĽĨĶƢĭĬ
ĶŃĭĭŀŇĬŏĨŀĶƢŏĬŖĨȮĔŅĶıńĥĬŅőĮĶŐĔĶĴĮĶŃĵŋĔĨƢĳŌĴŇĽŅĶĽĬŏĪĻħƟĺĵĔŅĶĮĶńĭŐĨƞĚėƞŅĨŅĴŀŋĮĔĶĦƢĪňŗŒĝƟŐĽħĚįĸȮŏĝƞĬȮ
ĭĶŅĺŏĞŀĶƢȮĽĴŅĶƢĪőĲĬȮŐĪĭŏĸŖĨȮħƟĺĵĔŅĶŒĝƟȮGIS Runtime SDK ĽņľĶńĭĶŃĭĭĮĢŇĭńĨŇĔŅĶŐŀĬħĶŀĵħƢȮĔŅĶıńĥĬŅ
őĮĶŐĔĶĴĮĶŃĵŋĔĨƢĳŌĴŇĽŅĶĽĬŏĪĻĪňŗŒĝƟȮGIS REST Services ĪňŗŏĶňĵĔœħƟěŅĔŐŀĮıĸŇŏėĝńĬŐįĬĪňŗ 

The principle of the geographic information system (GIS) and applications in various 
business domains; the design and development of GIS applications; using the GIS software; 
the online GIS such as the available cloud GIS; methodologies to publish the map 
information; the GIS map information on the Internet; the development of map applications 
integrated with GIS on multiple platforms such as a browser, a smartphone, or a tablet using 
GIS runtime SDK for Android; GIS application implementations using GIS REST services invoked 
from applications 
    
ĪĽĺħ ţŨŤ ĔŅĶĻŉĔļŅŀŇĽĶŃ šȮ&şȮůȮťȮůȮş' 
ITDS 495 Independent Study  
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: œħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮľĶŊŀȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔŀŅěŅĶĵƢ

įŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
ĶŅĵĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬėĺĭėŌƞĔńĬ:ȮœĴƞĴň 

ĬńĔĻŉĔļŅŏĸŊŀĔľńĺĕƟŀĪŅĚĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸĪňŗĨĬŏŀĚĽĬŒěŏĮƦĬıŇŏĻļŐĸŃĪņĔŅĶĻŉĔļŅ
ĶŅĵĸŃŏŀňĵħȮőħĵĴňŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŏĮƦĬįŌƟħŌŐĸĔŅĶĻŉĔļŅľńĺĕƟŀĬńŘĬȮŕȮĨĸŀħĳŅėĔŅĶĻŉĔļŅ 

An in-depth study of specific topics in digital science and technology that a student 
selects in consultation with and completed under the supervision of an instructor 
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ŤŦ 

 

ľĴĺħĪňŗȮţ 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶȮĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 

 

ȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮ&PLOs'ȮĔĸĵŋĪīƢĔŅĶĽŀĬȮŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 
 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸ 
PLO1: ĮĶŃĵŋĔĨƢŒĝƟľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚ
ĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸŒĬĭĶŇĭĪ
ĨƞŅĚȮŕȮŏıŊŗŀĺŇŏėĶŅŃľƢȮŐĸŃŐĔƟœĕėĺŅĴĪƟŅ
ĪŅĵĪŅĚŏĪėőĬőĸĵňĪňŗĞńĭĞƟŀĬ 
 

ĮƖĪňŗȮ1 
ŒĝƟĔĸĵŋĪīƢĔŅĶĽŀĬŐĭĭȮInteraction-based 
lecture ŐĸŃĔŅĶĸĚĴŊŀĪņěĶŇĚŒĬĮĢŇĭńĨŇĔŅĶȮ
(Lab)ȮŏıŊŗŀĽĶƟŅĚėĺŅĴĶŌƟŐĸŃĪńĔļŃıŊŘĬģŅĬįŌƟŏĶňĵĬ
ħƟŅĬĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮŏĝƞĬȮĔŅĶ
ŏĕňĵĬőĮĶŐĔĶĴȮĽĩŅĮƤĨĵĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮĔŅĶ
ěńħĔŅĶģŅĬĕƟŀĴŌĸȮŐĸŃȮĔŅĶŀŀĔŐĭĭőėĶĚĽĶƟŅĚ
ĕƟŀĴŌĸŐĸŃĕńŘĬĨŀĬĺŇīňȮŀňĔĪńŘĚĵńĚŏĮƦĬĔŅĶĽƞĚŏĽĶŇĴȮ
SubPLO ĕƟŀȮ1.1 ŐĸŃĕƟŀ 1.2 

ĮƖĪňŗȮ1 
ŒĝƟĔĸĵŋĪīƢĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸŐĭĭėĺŇĞȮ
(quiz) ĔŅĶĨĶĺěŐĭĭİƗĔľńħȮ(assignment 
evaluation)ȮŐĸŃĔŅĶĽŀĭȮ(examination) 
ŏıŊŗŀĺńħėĺŅĴĶŌƟıŊŘĬģŅĬĕŀĚįŌƟŏĶňĵĬħƟŅĬ
ĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸ 
 

ĮƖĪňŗȮ2 
ŒĝƟĔĸĵŋĪīƢĔŅĶĽŀĬŐĭĭ Interaction-based 
lecture ŐĸŃĔŅĶĸĚĴŊŀĪņěĶŇĚŒĬĮĢŇĭńĨŇĔŅĶȮ
(Lab)ȮőħĵŏĬƟĬŒľƟĴňĔŅĶĪņĚŅĬĶƞĺĴĔńĬŏĮƦĬĪňĴȮ
(Collaborative learning)ȮŐĸŃĔŅĶİƗĔĚŅĬȮ
(Internship) ŏıŊŗŀŐĔƟœĕőěĪĵƢĮƤĠľŅěĶŇĚŒĬħƟŅĬ
ĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮŏĝƞĬȮĔŅĶıńĥĬŅ
ŏĺŖĭȮŐĸŃȮĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢȮŏıŊŗŀĨƞŀĵŀħ
ėĺŅĴĶŌƟŐĸŃĪńĔļŃŒĬĮƖĪňŗȮ1 ŐĸŃŏĮƦĬĔŅĶĽƞĚŏĽĶŇĴȮ
SubPLO ĕƟŀȮ1.1, 1.2 ŐĸŃȮ1.3  

ĮƖĪňŗȮ2 
ŒĝƟĔĸĵŋĪīƢĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸŐĭĭėĺŇĞȮ
(quiz) ĔŅĶĨĶĺěŐĭĭİƗĔľńħȮ(assignment 
evaluation)ȮĔŅĶĽŀĭȮ(examination) ŏıŊŗŀ
ĺńħėĺŅĴĶŌƟŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟĕŀĚ
įŌƟŏĶňĵĬħƟŅĬĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮ
ĬŀĔěŅĔĬňŘĵńĚĴňĔŅĶĺńħħƟĺĵĔŅĶĮĶŃŏĴŇĬ
ĶŅĵĚŅĬŐĸŃĔŅĶĬņŏĽĬŀȮ(Report and 
presentation evaluation) 
 

ĮƖĪňŗȮ3 
ŒĝƟĔĸĵŋĪīƢĔŅĶĽŀĬŐĭĭ Interaction-based 
lecture ŐĸŃĔŅĶĸĚĴŊŀĪņěĶŇĚŒĬĮĢŇĭńĨŇĔŅĶȮ
(Lab)ȮőħĵŏĬƟĬĔŅĶŏĶňĵĬĶŌƟŐĭĭȮNroject-based 
learningȮįƞŅĬĔŅĶİƗĔĚŅĬ ŐĸŃĔĶĦňĻŉĔļŅȮ
(Case study)ȮěŅĔőěĪĵƢĮƤĠľŅěĶŇĚŒĬħƟŅĬ
ĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮŏıŊŗŀĨƞŀĵŀħ
ėĺŅĴĶŌƟŐĸŃĪńĔļŃŒĬĮƖĪňŗȮ1 ŐĸŃŏĮƦĬĔŅĶĽƞĚŏĽĶŇĴȮ
SubPLO ĕƟŀȮ1.1, 1.2 ŐĸŃȮ1.3 

ĮƖĪňŗȮ3 
ŒĝƟĔĸĵŋĪīƢĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸŐĭĭėĺŇĞȮ
(quiz) ĔŅĶĨĶĺěŐĭĭİƗĔľńħȮ(assignment 
evaluation)ȮĔŅĶĽŀĭȮ(examination) ŏıŊŗŀ
ĺńħėĺŅĴĶŌƟŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟĕŀĚ
įŌƟŏĶňĵĬħƟŅĬĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮ
ĬŀĔěŅĔĬňŘĵńĚĴňĔŅĶĺńħħƟĺĵĔŅĶĮĶŃŏĴŇĬ
ĶŅĵĚŅĬŐĸŃĔŅĶĬņŏĽĬŀȮ(Report and 
presentation evaluation) ŐĸŃĔŅĶĺńħ
ŐĸŃĮĶŃŏĴŇĬįĸěŅĔįŌƟĬŇŏĪĻĔƢİƗĔĚŅĬĕŀĚ
įŌƟŏĶňĵĬ 



 
ĶŃħńĭĮĶŇĠĠŅ R ĨĶňȮȮȮÃ Į,ĭńĦĤŇĨȮȮȮÃ őĪȮȮȮÃ ȮĮ,ĭńĦĤŇĨĝńŘĬĽŌĚȮȮȮÃ ŏŀĔȮȮȮȮ     ėĦŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶ 
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮȮȮȮȮȮȮȮȮȮȮȮ         
___________________________________________________________________________________________________________ 

 

 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮťšşȮŏĴŊŗŀĺńĬĪňŗȮŠŦȮĔńĬĵŅĵĬȮšŤťŧ 
Ťŧ 

 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸ 
ĮƖĪňŗȮ2 
ŒĝƟĔĸĵŋĪīƢĔŅĶĽŀĬŐĭĭȮIndependent-driven 
learning ŐĸŃȮCoaching ŏıŊŗŀŒľƟįŌƟŏĶňĵĬœħƟ
ĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟŐĸŃĪńĔļŃŒĬĔŅĶŐĔƟőěĪĵƢ
ĮƤĠľŅěĶŇĚĪňŗĞńĭĞƟŀĬĪŅĚħƟŅĬĺŇĪĵŅĔŅĶŐĸŃ
ŏĪėőĬőĸĵňħŇěŇĪńĸįƞŅĬĔŅĶĪņőėĶĚĚŅĬĶŃħńĭ
ĮĶŇĠĠŅĨĶňłȮŐĸŃĽľĔŇěĻŉĔļŅȮĬŀĔěŅĔĬňŘĵńĚĴň
ĔŅĶĽŀĬŐĭĭĽńĴĴĬŅȮ&Qeminar)ȮĞŉŗĚŏĮƦĬĔŅĶ
ĽƞĚŏĽĶŇĴȮSubPLO ĕƟŀȮ1.1, 1.2 ŐĸŃȮ1.3 

ĮƖĪňŗȮ4 
ŒĝƟĔĸĵŋĪīƢĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸŐĭĭėĺŇĞȮ
(quiz) ĔŅĶĨĶĺěŐĭĭİƗĔľńħȮ(assignment 
evaluation)ȮĔŅĶĽŀĭȮ(examination) ŏıŊŗŀ
ĺńħėĺŅĴĶŌƟŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟĕŀĚ
įŌƟŏĶňĵĬħƟŅĬĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮ
ĬŀĔěŅĔĬňŘĵńĚĴňĔŅĶĺńħħƟĺĵĔŅĶĮĶŃŏĴŇĬ
ĶŅĵĚŅĬŐĸŃĔŅĶĬņŏĽĬŀȮ(Report and 
presentation evaluation) ŐĸŃĔŅĶĺńħ
ŐĸŃĮĶŃŏĴŇĬįĸěŅĔĔĶĶĴĔŅĶĽŀĭőėĶĚĚŅĬ
ĶŃħńĭĮĶŇĠĠŅĨĶňłȮŐĸŃěŅĔįŌƟĬŇŏĪĻĔƢĽľĔŇě
ĻŉĔļŅĕŀĚįŌƟŏĶňĵĬ (Critique Evaluation) 

PLO2: ŐĔƟœĕĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ
ĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸŀĵƞŅĚŏĮƦĬ
ĶŃĭĭŐĸŃŏľĴŅŃĽĴĔńĭĭĶŇĭĪĪňŗĔņľĬħȮ 
 

ĮƖĪňŗȮ1 
ŒĝƟĔĸĵŋĪīƢĔŅĶĽŀĬŐĭĭȮInteraction-based 
lecture ŐĸŃĔŅĶĸĚĴŊŀĪņěĶŇĚŒĬĮĢŇĭńĨŇĔŅĶȮ
(Lab)ȮŏıŊŗŀĽĶƟŅĚėĺŅĴĶŌƟŐĸŃĪńĔļŃıŊŘĬģŅĬįŌƟŏĶňĵĬ
ħƟŅĬĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮŏĝƞĬȮĔŅĶ
ŏĕňĵĬőĮĶŐĔĶĴȮĽĩŅĮƤĨĵĔĶĶĴėŀĴıŇĺŏĨŀĶƢȮĔŅĶ
ěńħĔŅĶģŅĬĕƟŀĴŌĸȮŐĸŃȮĔŅĶŀŀĔŐĭĭőėĶĚĽĶƟŅĚ
ĕƟŀĴŌĸŐĸŃĕńŘĬĨŀĬĺŇīňȮŀňĔĪńŘĚĵńĚŏĮƦĬĔŅĶĽƞĚŏĽĶŇĴȮ
SubPLO ĕƟŀȮ2.1 ŐĸŃĕƟŀ 2.2 

ĮƖĪňŗȮ1 
ŒĝƟĔĸĵŋĪīƢĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸŐĭĭėĺŇĞȮ
(quiz) ĔŅĶĨĶĺěŐĭĭİƗĔľńħȮ(assignment 
evaluation)ȮŐĸŃĔŅĶĽŀĭȮ(examination) 
ŏıŊŗŀĺńħėĺŅĴĶŌƟıŊŘĬģŅĬĕŀĚįŌƟŏĶňĵĬħƟŅĬ
ĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸ 
 
 

ĮƖĪňŗȮ2 
ŒĝƟĔĸĵŋĪīƢĔŅĶĽŀĬŐĭĭ Interaction-based 
lecture ŐĸŃĔŅĶĸĚĴŊŀĪņěĶŇĚŒĬĮĢŇĭńĨŇĔŅĶȮ
(Lab)ȮőħĵŏĬƟĬŒľƟĴňĔŅĶĪņĚŅĬĶƞĺĴĔńĬŏĮƦĬĪňĴȮ
(Collaborative learning)ȮŐĸŃĔŅĶİƗĔĚŅĬȮ
(Internship) ŏıŊŗŀŐĔƟœĕőěĪĵƢĮƤĠľŅěĶŇĚŒĬħƟŅĬ
ĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮŏĝƞĬȮĔŅĶıńĥĬŅ
ŏĺŖĭȮŐĸŃȮĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢȮŏıŊŗŀĨƞŀĵŀħ
ėĺŅĴĶŌƟŐĸŃĪńĔļŃŒĬĮƖĪňŗȮ1 ŐĸŃŏĮƦĬĔŅĶĽƞĚŏĽĶŇĴȮ
SubPLO ĕƟŀȮ2.1, 2.2 ŐĸŃȮ2.3  

ĮƖĪňŗȮ2 
ŒĝƟĔĸĵŋĪīƢĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸŐĭĭėĺŇĞȮ
(quiz) ĔŅĶĨĶĺěŐĭĭİƗĔľńħȮ(assignment 
evaluation)ȮĔŅĶĽŀĭȮ(examination) ŏıŊŗŀ
ĺńħėĺŅĴĶŌƟŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟĕŀĚ
įŌƟŏĶňĵĬħƟŅĬĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮ
ĬŀĔěŅĔĬňŘĵńĚĴňĔŅĶĺńħħƟĺĵĔŅĶĮĶŃŏĴŇĬ
ĶŅĵĚŅĬŐĸŃĔŅĶĬņŏĽĬŀȮ(Report and 
presentation evaluation) 
 



 
ĶŃħńĭĮĶŇĠĠŅ R ĨĶňȮȮȮÃ Į,ĭńĦĤŇĨȮȮȮÃ őĪȮȮȮÃ ȮĮ,ĭńĦĤŇĨĝńŘĬĽŌĚȮȮȮÃ ŏŀĔȮȮȮȮ     ėĦŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶ 
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮȮȮȮȮȮȮȮȮȮȮȮ         
___________________________________________________________________________________________________________ 

 

 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮťšşȮŏĴŊŗŀĺńĬĪňŗȮŠŦȮĔńĬĵŅĵĬȮšŤťŧ 
ŤŨ 

 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸ 
ĮƖĪňŗȮ3 
ŒĝƟĔĸĵŋĪīƢĔŅĶĽŀĬŐĭĭ Interaction-based 
lecture ŐĸŃĔŅĶĸĚĴŊŀĪņěĶŇĚŒĬĮĢŇĭńĨŇĔŅĶȮ
(Lab)ȮőħĵŏĬƟĬĔŅĶŏĶňĵĬĶŌƟŐĭĭȮNroject-based 
learningȮįƞŅĬĔŅĶİƗĔĚŅĬ ŐĸŃĔĶĦňĻŉĔļŅȮ
(Case study)ȮěŅĔőěĪĵƢĮƤĠľŅěĶŇĚŒĬħƟŅĬ
ĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮŏıŊŗŀĨƞŀĵŀħ
ėĺŅĴĶŌƟŐĸŃĪńĔļŃŒĬĮƖĪňŗȮ1 ŐĸŃŏĮƦĬĔŅĶĽƞĚŏĽĶŇĴȮ
SubPLO ĕƟŀȮ2.1, 2.2, 2.3 ŐĸŃȮ2.4 

ĮƖĪňŗȮ3 
ŒĝƟĔĸĵŋĪīƢĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸŐĭĭėĺŇĞȮ
(quiz) ĔŅĶĨĶĺěŐĭĭİƗĔľńħȮ(assignment 
evaluation)ȮĔŅĶĽŀĭȮ(examination) ŏıŊŗŀ
ĺńħėĺŅĴĶŌƟŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟĕŀĚ
įŌƟŏĶňĵĬħƟŅĬĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮ
ĬŀĔěŅĔĬňŘĵńĚĴňĔŅĶĺńħħƟĺĵĔŅĶĮĶŃŏĴŇĬ
ĶŅĵĚŅĬŐĸŃĔŅĶĬņŏĽĬŀȮ(Report and 
presentation evaluation) ŐĸŃĔŅĶĺńħŐĸŃ
ĮĶŃŏĴŇĬįĸěŅĔįŌƟĬŇŏĪĻĔƢİƗĔĚŅĬĕŀĚįŌƟŏĶňĵĬ 

ĮƖĪňŗȮ2 
ŒĝƟĔĸĵŋĪīƢĔŅĶĽŀĬŐĭĭȮIndependent-driven 
learning ŐĸŃȮCoaching ŏıŊŗŀŒľƟįŌƟŏĶňĵĬœħƟ
ĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟŐĸŃĪńĔļŃŒĬĔŅĶŐĔƟőěĪĵƢ
ĮƤĠľŅěĶŇĚĪňŗĞńĭĞƟŀĬĪŅĚħƟŅĬĺŇĪĵŅĔŅĶŐĸŃ
ŏĪėőĬőĸĵňħŇěŇĪńĸįƞŅĬĔŅĶĪņőėĶĚĚŅĬĶŃħńĭ
ĮĶŇĠĠŅĨĶňłȮŐĸŃĽľĔŇěĻŉĔļŅȮĬŀĔěŅĔĬňŘĵńĚĴň
ĔŅĶĽŀĬŐĭĭĽńĴĴĬŅȮ&Qeminar)ȮĞŉŗĚŏĮƦĬĔŅĶ
ĽƞĚŏĽĶŇĴȮSubPLO ĕƟŀȮ2.1, 2.2, 2.3 ŐĸŃȮ2.4 

ĮƖĪňŗȮ4 
ŒĝƟĔĸĵŋĪīƢĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸŐĭĭėĺŇĞȮ
(quiz) ĔŅĶĨĶĺěŐĭĭİƗĔľńħȮ(assignment 
evaluation)ȮĔŅĶĽŀĭȮ(examination) ŏıŊŗŀ
ĺńħėĺŅĴĶŌƟŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟĕŀĚ
įŌƟŏĶňĵĬħƟŅĬĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮ
ĬŀĔěŅĔĬňŘĵńĚĴňĔŅĶĺńħħƟĺĵĔŅĶĮĶŃŏĴŇĬ
ĶŅĵĚŅĬŐĸŃĔŅĶĬņŏĽĬŀȮ(Report and 
presentation evaluation) ŐĸŃĔŅĶĺńħ
ŐĸŃĮĶŃŏĴŇĬįĸěŅĔĔĶĶĴĔŅĶĽŀĭőėĶĚĚŅĬ
ĶŃħńĭĮĶŇĠĠŅĨĶňłȮŐĸŃěŅĔįŌƟĬŇŏĪĻĔƢĽľĔŇě
ĻŉĔļŅĕŀĚįŌƟŏĶňĵĬ (Critique Evaluation) 

PLO3: ŀŀĔŐĭĭŐĬĺĪŅĚŐĔƟĮƤĠľŅħƟŅĬ
ħŇěŇĪńĸŒĬĽŅĕŅĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵň
ħŇěŇĪńĸįƞŅĬĔŅĶĺŇŏėĶŅŃľƢŐĬĺőĬƟĴĪŅĚ
ŏĪėőĬőĸĵňȮėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟŒĝƟȮľĶŊŀ
ĕƟŀĔņľĬħĕŀĚŀŋĨĽŅľĔĶĶĴȮőħĵĴŋƞĚŏĬƟĬŒĬ
ĽŅĕŅŏĜıŅŃĪŅĚȮœħƟŐĔƞȮĺŇĻĺĔĶĶĴ
ĞŀĲĨƢŐĺĶƢȮ&SE) ĺŇĪĵŅĔŅĶĕƟŀĴŌĸȮ&DS) 
ėĺŅĴĴńŗĬėĚĮĸŀħĳńĵĪŅĚœĞŏĭŀĶƢȮ&CY) 
ľĶŊŀŀŇĬŏĪŀĶƢŏĬŖĨŐľƞĚĽĶĶıĽŇŗĚȮ&IoT)  
 

ĮƖĪňŗȮ1 
ŒĝƟĔĸĵŋĪīƢĔŅĶĽŀĬŐĭĭȮInteraction-based 
lecture ŐĸŃĔŅĶĸĚĴŊŀĪņěĶŇĚŒĬĮĢŇĭńĨŇĔŅĶȮ
(Lab)ȮŏıŊŗŀĽĶƟŅĚėĺŅĴĶŌƟŐĸŃĪńĔļŃıŊŘĬģŅĬįŌƟŏĶňĵĬ
ħƟŅĬĔŅĶŀŀĔŐĭĭŐĬĺĪŅĚĔŅĶěńħĔŅĶģŅĬĕƟŀĴŌĸȮ
ŀňĔĪńŘĚĵńĚŏĮƦĬĔŅĶĽƞĚŏĽĶŇĴȮSubPLO ĕƟŀȮ3.1 

ĮƖĪňŗȮ1 
ŒĝƟĔĸĵŋĪīƢĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸŐĭĭėĺŇĞȮ
(quiz) ĔŅĶĨĶĺěŐĭĭİƗĔľńħȮ(assignment 
evaluation)ȮŐĸŃĔŅĶĽŀĭȮ(examination) 
ŏıŊŗŀĺńħėĺŅĴĶŌƟĕŀĚįŌƟŏĶňĵĬŏĔňŗĵĺĔńĭŐĬĺ
ĪŅĚĔŅĶŐĔƟĮƤĠľŅħƟŅĬĺŇĪĵŅĔŅĶŐĸŃ
ŏĪėőĬőĸĵňħŇěŇĪńĸ 

ĮƖĪňŗȮ2 
ŒĝƟĔĸĵŋĪīƢĔŅĶĽŀĬŐĭĭ Interaction-based 
lecture ŐĸŃĔŅĶĸĚĴŊŀĪņěĶŇĚŒĬĮĢŇĭńĨŇĔŅĶȮ
(Lab)ȮőħĵŏĬƟĬŒľƟĴňĔŅĶĪņĚŅĬĶƞĺĴĔńĬŏĮƦĬĪňĴȮ

ĮƖĪňŗȮ2 
ŒĝƟĔĸĵŋĪīƢĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸŐĭĭėĺŇĞȮ
(quiz) ĔŅĶĨĶĺěŐĭĭİƗĔľńħȮ(assignment 
evaluation)ȮĔŅĶĽŀĭȮ(examination) ŏıŊŗŀ



 
ĶŃħńĭĮĶŇĠĠŅ R ĨĶňȮȮȮÃ Į,ĭńĦĤŇĨȮȮȮÃ őĪȮȮȮÃ ȮĮ,ĭńĦĤŇĨĝńŘĬĽŌĚȮȮȮÃ ŏŀĔȮȮȮȮ     ėĦŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶ 
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮȮȮȮȮȮȮȮȮȮȮȮ         
___________________________________________________________________________________________________________ 

 

 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮťšşȮŏĴŊŗŀĺńĬĪňŗȮŠŦȮĔńĬĵŅĵĬȮšŤťŧ 
ťş 

 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸ 
(Collaborative learning)ȮŐĸŃĔŅĶİƗĔĚŅĬȮ
(Internship) ŏıŊŗŀŀŀĔŐĭĭŐĬĺĪŅĚŐĔƟĮƤĠľŅ
ħƟŅĬĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮŏĝƞĬȮ
ŏėĶŊŀĕƞŅĵĽŊŗŀĽŅĶėŀĴıŇĺŏĨŀĶƢȮĔŅĶıńĥĬŅŏĺŖĭȮ
ŐĸŃȮĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢȮŏıŊŗŀĨƞŀĵŀħėĺŅĴĶŌƟ
ŐĸŃĪńĔļŃŒĬĮƖĪňŗȮ1 ŐĸŃŏĮƦĬĔŅĶĽƞĚŏĽĶŇĴȮ
SubPLO ĕƟŀȮ3.1 ŐĸŃȮ3.2  

ĺńħėĺŅĴĶŌƟŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟŐĬĺĪŅĚĔŅĶ
ŐĔƟĮƤĠľŅħƟŅĬĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵň
ħŇěŇĪńĸȮĬŀĔěŅĔĬňŘĵńĚĴňĔŅĶĺńħħƟĺĵĔŅĶ
ĮĶŃŏĴŇĬĶŅĵĚŅĬŐĸŃĔŅĶĬņŏĽĬŀȮ(Report 
and presentation evaluation) 

ĮƖĪňŗȮ3 
ŒĝƟĔĸĵŋĪīƢĔŅĶĽŀĬŐĭĭ Interaction-based 
lecture ŐĸŃĔŅĶĸĚĴŊŀĪņěĶŇĚŒĬĮĢŇĭńĨŇĔŅĶȮ
(Lab)ȮőħĵŏĬƟĬĔŅĶŏĶňĵĬĶŌƟŐĭĭȮNroject-based 
learningȮįƞŅĬĔŅĶİƗĔĚŅĬ ŐĸŃĔĶĦňĻŉĔļŅȮ
(Case study)ȮěŅĔőěĪĵƢĮƤĠľŅěĶŇĚŒĬħƟŅĬ
ĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮőħĵĴŋƞĚŏĬƟĬŒĬ
ĽŅĕŅŏĜıŅŃĪŅĚȮœħƟŐĔƞȮĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢȮ
&SE) ĺŇĪĵŅĔŅĶĕƟŀĴŌĸȮ&DS) ėĺŅĴĴńŗĬėĚĮĸŀħĳńĵ
ĪŅĚœĞŏĭŀĶƢȮ&CY) ľĶŊŀŀŇĬŏĪŀĶƢŏĬŖĨŐľƞĚĽĶĶıĽŇŗĚȮ
&IoT) ŏıŊŗŀĨƞŀĵŀħėĺŅĴĶŌƟŐĸŃĪńĔļŃŒĬĮƖĪňŗȮ1 
ŐĸŃŏĮƦĬĔŅĶĽƞĚŏĽĶŇĴȮSubPLO ĕƟŀȮ3.1*Ȯ1,0Ȯ
ŐĸŃȮ3.3 

ĮƖĪňŗȮ3 
ŒĝƟĔĸĵŋĪīƢĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸŐĭĭėĺŇĞȮ
(quiz) ĔŅĶĨĶĺěŐĭĭİƗĔľńħȮ(assignment 
evaluation)ȮĔŅĶĽŀĭȮ(examination) ŏıŊŗŀ
ĺńħėĺŅĴĶŌƟŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟŐĬĺĪŅĚĔŅĶ
ŐĔƟĮƤĠľŅħƟŅĬĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵň
ħŇěŇĪńĸȮĬŀĔěŅĔĬňŘĵńĚĴňĔŅĶĺńħħƟĺĵĔŅĶ
ĮĶŃŏĴŇĬĶŅĵĚŅĬŐĸŃĔŅĶĬņŏĽĬŀȮ(Report 
and presentation evaluation) ŐĸŃĔŅĶ
ĺńħŐĸŃĮĶŃŏĴŇĬįĸěŅĔįŌƟĬŇŏĪĻĔƢİƗĔĚŅĬĕŀĚ
įŌƟŏĶňĵĬ 
 

ĮƖĪňŗȮ2 
ŒĝƟĔĸĵŋĪīƢĔŅĶĽŀĬŐĭĭȮIndependent-driven 
learning ŐĸŃȮCoaching ŏıŊŗŀŒľƟįŌƟŏĶňĵĬœħƟ
ĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟŐĸŃĪńĔļŃŒĬĔŅĶŐĔƟőěĪĵƢ
ĮƤĠľŅěĶŇĚĪňŗĞńĭĞƟŀĬĪŅĚħƟŅĬĺŇĪĵŅĔŅĶŐĸŃ
ŏĪėőĬőĸĵňħŇěŇĪńĸįƞŅĬĔŅĶĪņőėĶĚĚŅĬĶŃħńĭ
ĮĶŇĠĠŅĨĶňłȮŐĸŃĽľĔŇěĻŉĔļŅȮĬŀĔěŅĔĬňŘĵńĚĴň
ĔŅĶĽŀĬŐĭĭĽńĴĴĬŅȮ&Qeminar)ȮĞŉŗĚŏĮƦĬĔŅĶ
ĽƞĚŏĽĶŇĴȮSubPLO ĕƟŀȮ3.1*Ȯ1,0ȮŐĸŃȮ3.3 

ĮƖĪňŗȮ4 
ŒĝƟĔĸĵŋĪīƢĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸŐĭĭėĺŇĞȮ
(quiz) ĔŅĶĨĶĺěŐĭĭİƗĔľńħȮ(assignment 
evaluation)ȮĔŅĶĽŀĭȮ(examination) ŏıŊŗŀ
ĺńħėĺŅĴĶŌƟŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟŐĬĺĪŅĚĔŅĶ
ŐĔƟĮƤĠľŅħƟŅĬĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵň
ħŇěŇĪńĸȮĬŀĔěŅĔĬňŘĵńĚĴňĔŅĶĺńħħƟĺĵĔŅĶ
ĮĶŃŏĴŇĬĶŅĵĚŅĬŐĸŃĔŅĶĬņŏĽĬŀȮ(Report 
and presentation evaluation) ŐĸŃĔŅĶ
ĺńħŐĸŃĮĶŃŏĴŇĬįĸěŅĔĔĶĶĴĔŅĶĽŀĭ
őėĶĚĚŅĬĶŃħńĭĮĶŇĠĠŅĨĶňłȮŐĸŃěŅĔįŌƟ
ĬŇŏĪĻĔƢĽľĔŇěĻŉĔļŅĕŀĚįŌƟŏĶňĵĬ (Critique 
Evaluation) 



 
ĶŃħńĭĮĶŇĠĠŅ R ĨĶňȮȮȮÃ Į,ĭńĦĤŇĨȮȮȮÃ őĪȮȮȮÃ ȮĮ,ĭńĦĤŇĨĝńŘĬĽŌĚȮȮȮÃ ŏŀĔȮȮȮȮ     ėĦŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶ 
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮȮȮȮȮȮȮȮȮȮȮȮ         
___________________________________________________________________________________________________________ 

 

 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮťšşȮŏĴŊŗŀĺńĬĪňŗȮŠŦȮĔńĬĵŅĵĬȮšŤťŧ 
ťŠ 

 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸ 
PLO4: ıńĥĬŅŏėĶŊŗŀĚĴŊŀŒĬĔŅĶŐĔƟĮƤĠľŅ
ħƟŅĬħŇěŇĪńĸĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĔŅĶŐĸŃ
ŏĪėőĬőĸĵňħŇěŇĪńĸĨŅĴĔŅĶŀŀĔŐĭĭĪňŗ
ĔņľĬħȮőħĵŒĝƟėĺŅĴŏĝňŗĵĺĝŅĠŒĬĽŅĕŅĨƞŅĚȮ
ŕȮŏĝƞĬȮĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢȮ&SE), 
ĺŇĪĵŅĔŅĶĕƟŀĴŌĸȮ&DS), ėĺŅĴĴńŗĬėĚ
ĮĸŀħĳńĵĪŅĚœĞŏĭŀĶƢȮ&CY) ľĶŊŀ
ŀŇĬŏĪŀĶƢŏĬŖĨŐľƞĚĽĶĶıĽŇŗĚȮ&IoT' 

ĮƖĪňŗȮ1 
ŒĝƟĔĸĵŋĪīƢĔŅĶĽŀĬŐĭĭȮInteraction-based 
lecture ŐĸŃĔŅĶĸĚĴŊŀĪņěĶŇĚŒĬĮĢŇĭńĨŇĔŅĶȮ
(Lab)ȮŏıŊŗŀĽĶƟŅĚėĺŅĴĶŌƟŏĔňŗĵĺĔńĭŏėĶŊŗŀĚĴŊŀŒĬ
ěńħĔŅĶģŅĬĕƟŀĴŌĸȮŀňĔĪńŘĚĵńĚŏĮƦĬĔŅĶĽƞĚŏĽĶŇĴȮ
SubPLO ĕƟŀȮ4.1 

ĮƖĪňŗȮ1 
ŒĝƟĔĸĵŋĪīƢĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸŐĭĭėĺŇĞȮ
(quiz) ĔŅĶĨĶĺěŐĭĭİƗĔľńħȮ
(assignment evaluation)ȮŐĸŃĔŅĶ
ĽŀĭȮ(examination) ŏıŊŗŀĺńħėĺŅĴĶŌƟ
ıŊŘĬģŅĬħƟŅĬŏėĶŊŗŀĚĴŊŀĕŀĚįŌƟŏĶňĵĬħƟŅĬ
ĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸ 

ĮƖĪňŗȮ2 
ŒĝƟĔĸĵŋĪīƢĔŅĶĽŀĬŐĭĭ Interaction-based 
lecture ŐĸŃĔŅĶĸĚĴŊŀĪņěĶŇĚŒĬĮĢŇĭńĨŇĔŅĶȮ
(Lab)ȮőħĵŏĬƟĬŒľƟĴňĔŅĶĪņĚŅĬĶƞĺĴĔńĬŏĮƦĬĪňĴȮ
(Collaborative learning)ȮŐĸŃĔŅĶİƗĔĚŅĬȮ
(Internship) ŏıŊŗŀŏĕƟŅŒěŏėĶŊŗŀĚĴŊŀŐĸŃĔŅĶ
ĮĶŃĵŋĔĨƢŒĝƟŏėĶŊŗŀĚĴŊŀŏıŊŗŀŐĔƟĮƤĠľŅħƟŅĬ
ĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮŏĝƞĬȮ
ŏėĶŊŀĕƞŅĵĽŊŗŀĽŅĶėŀĴıŇĺŏĨŀĶƢȮĔŅĶıńĥĬŅŏĺŖĭȮ
ŐĸŃȮĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢȮŏıŊŗŀĨƞŀĵŀħėĺŅĴĶŌƟ
ŐĸŃĪńĔļŃŒĬĮƖĪňŗȮ1 ŐĸŃŏĮƦĬĔŅĶĽƞĚŏĽĶŇĴȮ
SubPLO ĕƟŀȮ4.1 

ĮƖĪňŗȮ2 
ŒĝƟĔĸĵŋĪīƢĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸŐĭĭėĺŇĞȮ
(quiz) ĔŅĶĨĶĺěŐĭĭİƗĔľńħȮ
(assignment evaluation)ȮĔŅĶĽŀĭȮ
(examination) ŏıŊŗŀĺńħėĺŅĴĶŌƟŐĸŃĔŅĶ
ĮĶŃĵŋĔĨƢŒĝƟŏėĶŊŗŀĚĴŊŀĕŀĚįŌƟŏĶňĵĬħƟŅĬ
ĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮ
ĬŀĔěŅĔĬňŘĵńĚĴňĔŅĶĺńħħƟĺĵĔŅĶĮĶŃŏĴŇĬ
ĶŅĵĚŅĬŐĸŃĔŅĶĬņŏĽĬŀȮ(Report and 
presentation evaluation) 
 

ĮƖĪňŗȮ3 
ŒĝƟĔĸĵŋĪīƢĔŅĶĽŀĬŐĭĭ Interaction-based 
lecture ŐĸŃĔŅĶĸĚĴŊŀĪņěĶŇĚŒĬĮĢŇĭńĨŇĔŅĶȮ
(Lab)ȮőħĵŏĬƟĬĔŅĶŏĶňĵĬĶŌƟŐĭĭȮNroject-
based learningȮįƞŅĬĔŅĶİƗĔĚŅĬ ŐĸŃ
ĔĶĦňĻŉĔļŅȮ(Case study)ȮŏėĶŊŗŀĚĴŊŀŒĬĔŅĶ
ŐĔƟĮƤĠľŅěĶŇĚŒĬħƟŅĬĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵň
ħŇěŇĪńĸȮőħĵĴŋƞĚŏĬƟĬŒĬĽŅĕŅŏĜıŅŃĪŅĚȮœħƟŐĔƞȮ
ĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢȮ&SE) ĺŇĪĵŅĔŅĶĕƟŀĴŌĸȮ
&DS) ėĺŅĴĴńŗĬėĚĮĸŀħĳńĵĪŅĚœĞŏĭŀĶƢȮ&CY) 
ľĶŊŀŀŇĬŏĪŀĶƢŏĬŖĨŐľƞĚĽĶĶıĽŇŗĚȮ&IoT) ŏıŊŗŀĨƞŀ
ĵŀħėĺŅĴĶŌƟŐĸŃĪńĔļŃŒĬĮƖĪňŗȮ1 ŐĸŃŏĮƦĬĔŅĶ
ĽƞĚŏĽĶŇĴȮSubPLO ĕƟŀȮ2,/ȮŐĸŃȮ4.2 

ĮƖĪňŗȮ3 
ŒĝƟĔĸĵŋĪīƢĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸŐĭĭėĺŇĞȮ
(quiz) ĔŅĶĨĶĺěŐĭĭİƗĔľńħȮ
(assignment evaluation)ȮĔŅĶĽŀĭȮ
(examination) ŏıŊŗŀĺńħėĺŅĴĶŌƟŐĸŃĔŅĶ
ĮĶŃĵŋĔĨƢŒĝƟŏėĶŊŗŀĚĴŊŀĕŀĚįŌƟŏĶňĵĬħƟŅĬ
ĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮ
ĬŀĔěŅĔĬňŘĵńĚĴňĔŅĶĺńħħƟĺĵĔŅĶĮĶŃŏĴŇĬ
ĶŅĵĚŅĬŐĸŃĔŅĶĬņŏĽĬŀȮ(Report and 
presentation evaluation) ŐĸŃĔŅĶĺńħ
ŐĸŃĮĶŃŏĴŇĬįĸěŅĔįŌƟĬŇŏĪĻĔƢİƗĔĚŅĬĕŀĚ
įŌƟŏĶňĵĬ 
 



 
ĶŃħńĭĮĶŇĠĠŅ R ĨĶňȮȮȮÃ Į,ĭńĦĤŇĨȮȮȮÃ őĪȮȮȮÃ ȮĮ,ĭńĦĤŇĨĝńŘĬĽŌĚȮȮȮÃ ŏŀĔȮȮȮȮ     ėĦŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶ 
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮȮȮȮȮȮȮȮȮȮȮȮ         
___________________________________________________________________________________________________________ 

 

 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮťšşȮŏĴŊŗŀĺńĬĪňŗȮŠŦȮĔńĬĵŅĵĬȮšŤťŧ 
ťš 

 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸ 
ĮƖĪňŗȮ2 
ŒĝƟĔĸĵŋĪīƢĔŅĶĽŀĬŐĭĭȮIndependent-driven 
learning ŐĸŃȮCoaching ŏıŊŗŀŒľƟįŌƟŏĶňĵĬœħƟ
ıńĥĬŅŏėĶŊŗŀĚĴŊŀŏıŊŗŀŐĔƟőěĪĵƢĮƤĠľŅěĶŇĚĪňŗ
ĞńĭĞƟŀĬĪŅĚħƟŅĬĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸ
įƞŅĬĔŅĶĪņőėĶĚĚŅĬĶŃħńĭĮĶŇĠĠŅĨĶňłȮŐĸŃĽľ
ĔŇěĻŉĔļŅȮĞŉŗĚŏĮƦĬĔŅĶĽƞĚŏĽĶŇĴȮSubPLO ĕƟŀȮ4.1, 
4.2 ŐĸŃȮ4.3 

ĮƖĪňŗȮ4 
ŒĝƟĔĸĵŋĪīƢĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸŐĭĭėĺŇĞȮ
(quiz) ĔŅĶĨĶĺěŐĭĭİƗĔľńħȮ(assignment 
evaluation)ȮĔŅĶĽŀĭȮ(examination) ŏıŊŗŀ
ĺńħįĸĔŅĶĽĶƟŅĚŏėĶŊŗŀĚĴŊŀŏıŊŗŀŐĔƟĮƤĠľŅħƟŅĬ
ĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮĬŀĔěŅĔĬňŘ
ĵńĚĴňĔŅĶĺńħħƟĺĵĔŅĶĮĶŃŏĴŇĬĶŅĵĚŅĬŐĸŃ
ĔŅĶĬņŏĽĬŀȮ(Report and presentation 
evaluation) ŐĸŃĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸ
ěŅĔĔĶĶĴĔŅĶĽŀĭőėĶĚĚŅĬĶŃħńĭĮĶŇĠĠŅ
ĨĶňłȮŐĸŃěŅĔįŌƟĬŇŏĪĻĔƢĽľĔŇěĻŉĔļŅĕŀĚ
įŌƟŏĶňĵĬ (Critique Evaluation) 

PLO5: ĽŊŗŀĽŅĶœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıŒĬ
ľńĺĕƟŀĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĔŅĶŐĸŃ
ŏĪėőĬőĸĵňħŇěŇĪńĸȮŒĬĭĶŇĭĪĪŅĚĺŇĝŅĔŅĶ
ŐĸŃŀŅĝňıȮįƞŅĬĝƞŀĚĪŅĚĔŅĶĽŊŗŀĽŅĶĪńŘĚ
ŐĭĭıŌħŐĸŃŏĕňĵĬȮŒĬĶŌĮŐĭĭĴŅĨĶģŅĬ
ŐĸŃĽŊŗŀħŇěŇĪńĸŒľƟŏľĴŅŃĽĴĔńĭĔĸŋƞĴįŌƟĲƤĚ 
 

ĮƖĪňŗȮ/Ȯ 
ŒĝƟĔĸĵŋĪīƢĔŅĶĽŀĬŐĭĭȮInteraction-based 
lecture ŐĸŃȮCooperative Learning ĔŅĶ
ĸĚĴŊŀĪņěĶŇĚįƞŅĬĔŇěĔĶĶĴĔĸŋƞĴȮŏıŊŗŀĽĶƟŅĚ
ėĺŅĴĶŌƟŐĸŃĪńĔļŃıŊŘĬģŅĬŒĬĔŅĶĽŊŗŀĽŅĶ
ŐĬĺėŇħıŊŘĬģŅĬħƟŅĬĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵň
ħŇěŇĪńĸœħƟŀĵƞŅĚĩŌĔĨƟŀĚŐĸŃĝńħŏěĬȮįƞŅĬĔŅĶıŌħ
ŐĸŃĔŅĶŏĕňĵĬŒĬĭĶŇĭĪĪŅĚĺŇĝŅĔŅĶȮőħĵĴňĔŅĶ
ŏĸŊŀĔŒĝƟŏėĶŊŗŀĚĴŊŀŐĸŃĽĶƟŅĚĽŊŗŀĬņŏĽĬŀħŇěŇĪńĸ
ĪňŗŏľĴŅŃĽĴȮŏĝƞĬȮĔŅĶĽĶƟŅĚȮinfographics 
ľĶŊŀȮonline presentation ŏĮƦĬĨƟĬȮĞŉŗĚŏĮƦĬ
ĔŅĶĽƞĚŏĽĶŇĴȮSubPLO ĕƟŀȮ3,/ȮŐĸŃȮ3,3 

ĮƖĪňŗȮ/ 
ŒĝƟĔĸĵŋĪīƢĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸįƞŅĬĔŅĶ
ĮĶŃŏĴŇĬĔŅĶĬņŏĽĬŀŒĬĝńŘĬŏĶňĵĬȮ&Class 
Presentation Evaluation) ŐĸŃĔŅĶ
ĨĶĺěĶŅĵĚŅĬľĶŊŀĝŇŘĬĚŅĬŏĕňĵĬȮ&Written 
Assignment Evaluation) ŏıŊŗŀĺńħĪńĔļŃ
ıŊŘĬģŅĬĔŅĶıŌħŐĸŃĔŅĶŏĕňĵĬȮĶĺĴĩŉĚĔŅĶ
ŏĸŊŀĔŒĝƟĽŊŗŀħŇěŇĪńĸŒĬĔŅĶĬņŏĽĬŀŐĬĺėŇħ
ħƟŅĬĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸŒĬ
ĭĶŇĭĪĺŇĝŅĔŅĶ 

ĮƖĪňŗȮ0 
ŒĝƟĔĸĵŋĪīƢĔŅĶĽŀĬŐĭĭȮInteraction-based 
lectureȮŐĸŃȮCooperative LearningȮőħĵ
ŏĬƟĬĔŅĶȮRole-play ŐĸŃĔŅĶĬņŏĽĬŀĨƞŀįŌƟĲƤĚ
ĪňŗľĸŅĔľĸŅĵȮŏıŊŗŀİƗĔĩƞŅĵĪŀħŐĬĺėŇħħƟŅĬ
ĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮİƗĔİĬĔŅĶ
ŏĕňĵĬĶŅĵĚŅĬŀĵƞŅĚŏĮƦĬĪŅĚĔŅĶĨŅĴĶŅĵĚŅĬ
ĨƟĬŐĭĭĪňŗœħƟěńħŏĨĶňĵĴœĺƟȮĔŅĶȮcoaching ŒĬ
ĔŅĶěńħȮworkshop ŏıŊŗŀĞńĔĞƟŀĴĔŅĶ
ĽńĴĳŅļĦƢĚŅĬŏıŊŗŀŏĨĶňĵĴėĺŅĴıĶƟŀĴŒĬĔŅĶ
İƗĔĚŅĬȮĞŉŗĚŏĮƦĬĔŅĶĽƞĚŏĽĶŇĴȮSubPLO ĕƟŀȮ5.2 
ŐĸŃȮ3,1Ȯ 

ĮƖĪňŗȮ0 
ŒĝƟĔĸĵŋĪīƢĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸįƞŅĬĔŅĶ
ĮĶŃŏĴŇĬĔŅĶĬņŏĽĬŀĨƞŀįŌƟĲƤĚĪňŗľĸŅĔľĸŅĵȮ
&Audience-Adapted Presentation 
Evaluation) ŐĸŃĔŅĶĨĶĺěĶŅĵĚŅĬĪňŗŏĮƦĬ
ĪŅĚĔŅĶȮ&Formal Report Evaluation) 
ĬŀĔěŅĔĬňŘĵńĚĴňĔŅĶĺńħħƟĺĵĔŅĶĮĶŃŏĴŇĬ
ěŅĔĔŇěĔĶĶĴȮRole-play ŐĸŃȮ
Workshop ĽńĴĳŅļĦƢĚŅĬȮ&Role-play 
and Interview Workshop 
Evaluation) ŏıŊŗŀĺńħĪńĔļŃĔŅĶĩƞŅĵĪŀħ
ŐĬĺėŇħĪňŗĞńĭĞƟŀĬŐĸŃĔŅĶĮĶńĭĶŌĮŐĭĭ
ĔŅĶĽŊŗŀĽŅĶŒľƟŏľĴŅŃĽĴ 
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮťšşȮŏĴŊŗŀĺńĬĪňŗȮŠŦȮĔńĬĵŅĵĬȮšŤťŧ 
ťŢ 

 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸ 
ĮƖĪňŗȮ1 
ŒĝƟĔĸĵŋĪīƢĔŅĶĽŀĬŐĭĭȮProject-based 
learning įƞŅĬĔŅĶěņĸŀĚĽĩŅĬĔŅĶĦƢěĶŇĚȮ
ŐĸŃĔĶĦňĻŉĔļŅȮ&Case study) ŏıŊŗŀİƗĔ
ĬņŏĽĬŀĕƟŀĴŌĸȮŐĸŃŀĳŇĮĶŅĵȮ(Discussion) 
ħƟŅĬĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸŒĬĶŃħńĭ
ĞńĭĞƟŀĬŐĸŃŏĮƦĬĪŅĚĔŅĶȮįƞŅĬĝƞŀĚĪŅĚĔŅĶ
ĽŊŗŀĽŅĶľĸŅĔľĸŅĵȮŏĝƞĬȮĔŅĶıŌħȮĔŅĶŏĕňĵĬȮ
ŐĸŃĽŊŗŀħŇěŇĪńĸȮŒľƟŏľĴŅŃĽĴĔńĭįŌƟĶńĭĽŅĶĪňŗĴň
ėĺŅĴŏĝňŗĵĺĝŅĠĨƞŅĚĔńĬȮŐĸŃİƗĔĔŅĶĽŊŗŀĽŅĶ
ĶŃľĺƞŅĚĪňĴŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶȮŏĸŊŀĔŒĝƟ
ŏėĶŊŗŀĚȮcollaboration tools ĪňŗŏľĴŅŃĽĴȮ
ŐĸŃĔŅĶĬņŏĽĬŀįĸĚŅĬĨƞŀĔĸŋƞĴėĬĪňŗ
ľĸŅĔľĸŅĵŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶȮĞŉŗĚŏĮƦĬĔŅĶ
ĽƞĚŏĽĶŇĴȮSubPLO ĕƟŀȮ3,/, 3,0ȮŐĸŃȮ3,1 

ĮƖĪňŗȮ1 
ŒĝƟĔĸĵŋĪīƢĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸįƞŅĬĔŅĶ
ĮĶŃŏĴŇĬĔŅĶĬņŏĽĬŀŐĸŃŀĳŇĮĶŅĵįĸĚŅĬ
őėĶĚĔŅĶȮ&Project Presentation and 
Discussion Evaluation) ŐĸŃĔŅĶĨĶĺě
ŏŀĔĽŅĶĪŅĚŏĪėĬŇėĪňŗŏĮƦĬĪŅĚĔŅĶȮ
&Formal Technical Documentation 
Evaluation) ĬŀĔěŅĔĬňŘĵńĚĴňĔŅĶĺńħħƟĺĵ
ĔŅĶĮĶŃŏĴŇĬěŅĔĔŅĶŒĝƟĚŅĬŏėĶŊŗŀĚĴŊŀȮ
Collaboration Tools (Collaboration 
Tool Usage Evaluation) ŐĸŃĔŅĶ
ĮĶŃŏĴŇĬĔŅĶĽŊŗŀĽŅĶŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶȮ
&Workplace Communication 
Evaluation) ěŅĔįŌƟĴňĽƞĺĬŏĔňŗĵĺĕƟŀĚ 

ĮƖĪňŗȮ2Ȯ 
ŒĝƟĔĸĵŋĪīƢĔŅĶĽŀĬŐĭĭȮIndependent-
driven learning ŐĸŃȮCoaching įƞŅĬĔŅĶ
ĪņőėĶĚĚŅĬĶŃħńĭĮĶŇĠĠŅĨĶňȮ&Capstone 
Project) ŐĸŃĽľĔŇěĻŉĔļŅȮŏıŊŗŀŒľƟįŌƟŏĶňĵĬ
ĽŅĴŅĶĩĽŊŗŀĽŅĶŒĬĔŅĶĪņĚŅĬĶƞĺĴĔńĬŏĮƦĬĪňĴȮ
įƞŅĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀȮCollaboration Tool  
ĶŃħńĭĴŊŀŀŅĝňıȮŐĸŃĽŊŗŀĽŅĶŒĬľńĺĕƟŀĪňŗ
ŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸĪňŗ
ĞńĭĞƟŀĬȮŒĬĭĶŇĭĪĪŅĚĺŇĝŅĔŅĶŐĸŃŀŅĝňıȮįƞŅĬ
ĝƞŀĚĪŅĚĔŅĶıŌħŐĸŃĔŅĶŏĕňĵĬȮőħĵĮĶńĭŒĝƟ
ĶŌĮŐĭĭĴŅĨĶģŅĬŐĸŃĽŊŗŀħŇěŇĪńĸŒľƟŏľĴŅŃĽĴ
ĔńĭĔĸŋƞĴįŌƟĶńĭĽŅĶĪňŗľĸŅĔľĸŅĵœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅıȮĞŉŗĚŏĮƦĬĔŅĶĽƞĚŏĽĶŇĴȮSubPLO 
ĕƟŀȮ3,/, 3,0ȮŐĸŃȮ3,1 

ĮƖĪňŗȮ2 
ŒĝƟĔĸĵŋĪīƢĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸįƞŅĬĔŅĶ
ĮĶŃŏĴŇĬőėĶĚĚŅĬĶŃħńĭĮĶŇĠĠŅĨĶňȮ
&Capstone Project Presentation 
and Report Evaluation) ěŅĔ
ėĦŃĔĶĶĴĔŅĶĽŀĭȮŐĸŃĔŅĶĮĶŃŏĴŇĬĔŅĶ
ĽŊŗŀĽŅĶěŅĔįŌƟĬŇŏĪĻĔƢĽľĔŇěĻŉĔļŅȮ&Co-op 
Supervisor's Communication 
Evaluation) ŏıŊŗŀĺńħėĺŅĴĽŅĴŅĶĩŒĬĔŅĶ
ĽŊŗŀĽŅĶľńĺĕƟŀĪňŗĞńĭĞƟŀĬŒĬĭĶŇĭĪĪŅĚ
ĺŇĝŅĔŅĶŐĸŃŀŅĝňıȮĶĺĴĩŉĚĔŅĶĽŊŗŀĽŅĶŒĬ
ĪňĴŐĸŃĔńĭįŌƟĶńĭĽŅĶĪňŗľĸŅĔľĸŅĵœħƟŀĵƞŅĚ
ĴňĮĶŃĽŇĪīŇĳŅıĽŌĚĽŋħ 
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___________________________________________________________________________________________________________ 

 

 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮťšşȮŏĴŊŗŀĺńĬĪňŗȮŠŦȮĔńĬĵŅĵĬȮšŤťŧ 
ťţ 

 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸ 
PLO6: ŐĽħĚĪńĔļŃĔŅĶĪņĚŅĬŏĮƦĬĪňĴ
ŐĸŃėĺŅĴĶƞĺĴĴŊŀŀĵƞŅĚĴŊŀŀŅĝňıŒĬĪňĴĪňŗĴň
ėĺŅĴŏĝňŗĵĺĝŅĠľĸŅĔľĸŅĵŒĬ
ŀŋĨĽŅľĔĶĶĴħŇěŇĪńĸŏıŊŗŀĭĶĶĸŋŏĮƚŅľĴŅĵ
ĶƞĺĴĔńĬ 

ĮƖĪňŗȮ1 
ŒĝƟĔĸĵŋĪīƢĔŅĶĽŀĬŐĭĭ Interaction-based 
lecture ŐĸŃ Cooperative learning įƞŅĬ
ĔŇěĔĶĶĴĔĸŋƞĴĵƞŀĵȮŏĝƞĬȮĔŅĶĪņȮLab ĶƞĺĴĔńĬȮ
ĔŅĶĪņĔŇěĔĶĶĴĔĸŋƞĴŏıŊŗŀŐĔƟĮƤĠľŅĶƞĺĴĔńĬȮ
ĽņľĶńĭĚŅĬĕĬŅħŏĸŖĔȮľĶŊŀĶŃĵŃŏĺĸŅĽńŘĬŕȮ
ŏıŊŗŀŒľƟįŌƟŏĶňĵĬœħƟİƗĔĪņĚŅĬĶƞĺĴĔńĭŏıŊŗŀĬĶƞĺĴ
ĝńŘĬŒĬĔŇěĔĶĶĴȮőħĵŐĽħĚėĺŅĴĶńĭįŇħĝŀĭŐĸŃ
ĮĢŇĭńĨŇĨŅĴĭĪĭŅĪĪňŗœħƟĶńĭĴŀĭľĴŅĵȮĞŉŗĚŏĮƦĬ
ĔŅĶĽƞĚŏĽĶŇĴȮSubPLO ĕƟŀȮ6.1ȮŐĸŃȮ6.2 

ĮƖĪňŗȮ1 
ŒĝƟĔĸĵŋĪīƢĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸįƞŅĬĔŅĶ
ĮĶŃŏĴŇĬĔŅĶĴňĽƞĺĬĶƞĺĴŒĬĔŇěĔĶĶĴĔĸŋƞĴȮ
&Group Activity Participation 
Evaluation) ŐĸŃĔŅĶĮĶŃŏĴŇĬĨĬŏŀĚŐĸŃ
ŏıŊŗŀĬĶƞĺĴĪňĴŏĔňŗĵĺĔńĭĭĪĭŅĪŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭŒĬĚŅĬĔĸŋƞĴĵƞŀĵȮ&Self and 
Peer Evaluation of Role and 
Responsibility in Small Group 
Tasks) ŏıŊŗŀĺńħĪńĔļŃıŊŘĬģŅĬħƟŅĬėĺŅĴ
ĶńĭįŇħĝŀĭŐĸŃĔŅĶĪņĚŅĬĶƞĺĴĔńĬ 

ĮƖĪňŗȮ2 
ŒĝƟĔĸĵŋĪīƢĔŅĶĽŀĬŐĭĭȮCooperative 
learning ŐĸŃȮProject-based learningȮ
įƞŅĬĔŇěĔĶĶĴĔĸŋƞĴĵƞŀĵ ŏĝƞĬȮĔŅĶĪņȮLab 
ĶƞĺĴĔńĬȮŐĸŃĔŅĶĪņőėĶĚĚŅĬĶŃħńĭĶŅĵĺŇĝŅĪňŗ
ĴňőėĶĚĽĶƟŅĚĕĬŅħŒľĠƞȮĪňŗĴňĶŃĵŃŏĺĸŅĔŅĶ
ħņŏĬŇĬĚŅĬĪňŗĬŅĬȮőħĵĨƟŀĚĴňĔŅĶĴŀĭľĴŅĵ
ĚŅĬŐĸŃŐĽħĚėĺŅĴĶńĭįŇħĝŀĭŒĬľĬƟŅĪňŗȮŐĸŃ
ŏĸŊŀĔŒĝƟŏėĶŊŗŀĚĴŊŀŒĬĔŅĶĪņĚŅĬĶƞĺĴĔńĬŏĮƦĬĪňĴ
ŏıŊŗŀĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĕŀĚőėĶĚĚŅĬœħƟ
ŀĵƞŅĚŏľĴŅŃĽĴȮĴňĔŅĶȮConsulting Ĕńĭ
ŀŅěŅĶĵƢŏĴŊŗŀıĭĮƤĠľŅŒĬĔŅĶĪņĚŅĬŏĮƦĬĪňĴȮ
ĞŉŗĚŏĮƦĬĔŅĶĽƞĚŏĽĶŇĴȮSubPLO ĕƟŀȮ6.1ȮŐĸŃȮ
6.2 

ĮƖĪňŗȮ2 
ŒĝƟĔĸĵŋĪīƢĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸįƞŅĬĔŅĶ
ĮĶŃŏĴŇĬįĸĸńıīƢĕŀĚőėĶĚĚŅĬĶŃħńĭ
ĶŅĵĺŇĝŅȮ&Course Project Outcome 
Evaluation) őħĵŏĬƟĬĪňŗĔŅĶĪņĚŅĬ
ĶƞĺĴĔńĬȮŐĸŃĔŅĶĮĶŃŏĴŇĬĔŅĶŒĝƟĚŅĬ
ŏėĶŊŗŀĚĴŊŀĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅőėĶĚĔŅĶȮ
&Project Progress Tracking Tool 
Usage Evaluation) ĬŀĔěŅĔĬňŘĵńĚĴňĔŅĶ
ĺńħħƟĺĵĔŅĶĮĶŃŏĴŇĬěŅĔĭńĬĪŉĔĔŅĶĮĶŉĔļŅ
ŀŅěŅĶĵƢŏĔňŗĵĺĔńĭĮƤĠľŅĔŅĶĪņĚŅĬŏĮƦĬĪňĴȮ
&Consultation Log Evaluation for 
Teamwork Issues) ŏıŊŗŀĺńħ
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĪņĚŅĬĶƞĺĴĔńĬŒĬ
őėĶĚĚŅĬĕĬŅħŒľĠƞŐĸŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀ
ŒĬĔŅĶĭĶŇľŅĶěńħĔŅĶ 

ĮƖĪňŗȮ3 
ŒĝƟĔĸĵŋĪīƢĔŅĶĽŀĬŐĭĭȮProject-based 
learning įƞŅĬőĮĶŏěĔĨƢĕƟŅĴĽŅĕŅȮ
&Interdisciplinary Project) ľĶŊŀőĮĶŏěĔĨƢ
ěņĸŀĚĽĩŅĬĔŅĶĦƢěĶŇĚȮ&Real-world 
Simulation Project) ŐĸŃĔŅĶěņĸŀĚ
ĽĩŅĬĔŅĶĦƢȮ&Simulation) őħĵŏĬƟĬĔŅĶ
ľĴŋĬŏĺňĵĬĭĪĭŅĪȮ&Role Rotation) ŏıŊŗŀŒľƟ
įŌƟŏĶňĵĬœħƟİƗĔĪņĚŅĬĶƞĺĴĔńĭŏıŊŗŀĬĶƞĺĴĝńŘĬŒĬ
őėĶĚĔŅĶĔĸŋƞĴĪňŗĴňĭĪĭŅĪľĸŅĔľĸŅĵȮĪńŘĚŒĬ

ĮƖĪňŗȮ3 
ŒĝƟĔĸĵŋĪīƢĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸįƞŅĬĔŅĶ
ĮĶŃŏĴŇĬįĸĸńıīƢĕŀĚőĮĶŏěĔĨƢĕƟŅĴĽŅĕŅ
ľĶŊŀőĮĶŏěĔĨƢěņĸŀĚĽĩŅĬĔŅĶĦƢěĶŇĚȮ
&Interdisciplinary/Simulated Project 
Outcome Evaluation) őħĵŏĬƟĬĪňŗ
ĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŐĸŃĭĪĭŅĪĪňŗ
ľĸŅĔľĸŅĵȮŐĸŃĔŅĶĮĶŃŏĴŇĬĔŅĶ
ľĴŋĬŏĺňĵĬĭĪĭŅĪįŌƟĬņŐĸŃįŌƟĨŅĴȮ
&Leadership and Followership Role 
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮťšşȮŏĴŊŗŀĺńĬĪňŗȮŠŦȮĔńĬĵŅĵĬȮšŤťŧ 
ťŤ 

 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸ 
ĭĪĭŅĪįŌƟĬņŐĸŃįŌƟĨŅĴȮŐĸŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀ
ĭĶŇľŅĶěńħĔŅĶőėĶĚĔŅĶȮ&Project 
Management Tools) ŏıŊŗŀŒľƟįŌƟŏĶňĵĬœħƟİƗĔ
ĪņĚŅĬĶƞĺĴĔńĭĪňĴĪňŗĴňėĺŅĴŏĝňŗĵĺĝŅĠ
ľĸŅĔľĸŅĵŒĬŀŋĨĽŅľĔĶĶĴħŇěŇĪńĸŏıŊŗŀĭĶĶĸŋ
ŏĮƚŅľĴŅĵĶƞĺĴĔńĬȮĞŉŗĚŏĮƦĬĔŅĶĽƞĚŏĽĶŇĴȮ
SubPLO ĕƟŀȮ6.1ȮŐĸŃȮ6.2 

Rotation Evaluation) ĬŀĔěŅĔĬňŘĵńĚĴň
ĔŅĶĺńħħƟĺĵĔŅĶĮĶŃŏĴŇĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀ
ĭĶŇľŅĶěńħĔŅĶőėĶĚĔŅĶȮ&Project 
Management Tools Usage 
Evaluation) ŐĸŃĔŅĶĮĶŃŏĴŇĬĔŅĶĪņĚŅĬ
ĶƞĺĴĔńĭĪňĴĪňŗĴňėĺŅĴŏĝňŗĵĺĝŅĠľĸŅĔľĸŅĵȮ
&Multidisciplinary Team 
Collaboration Evaluation) ěŅĔįŌƟĴň
ĽƞĺĬŏĔňŗĵĺĕƟŀĚ 

ĮƖĪňŗȮ4 
ŒĝƟĔĸĵŋĪīƢĔŅĶĽŀĬŐĭĭȮIndependent-
driven learningȮŐĸŃȮĔŅĶȮCoaching įƞŅĬ
ĔŅĶĪņőėĶĚĚŅĬĶŃħńĭĮĶŇĠĠŅĨĶňȮ&Capstone 
Project) ŐĸŃĽľĔŇěĻŉĔļŅȮŏıŊŗŀŒľƟįŌƟŏĶňĵĬ
ŐĽħĚĪńĔļŃĔŅĶĪņĚŅĬŏĮƦĬĪňĴŐĸŃėĺŅĴ
ĶƞĺĴĴŊŀŀĵƞŅĚĴŊŀŀŅĝňıŒĬĪňĴĪňŗĴňėĺŅĴ
ŏĝňŗĵĺĝŅĠľĸŅĔľĸŅĵŒĬŀŋĨĽŅľĔĶĶĴħŇěŇĪńĸ
ŏıŊŗŀĭĶĶĸŋŏĮƚŅľĴŅĵĶƞĺĴĔńĬȮĞŉŗĚŏĮƦĬĔŅĶ
ĽƞĚŏĽĶŇĴȮSubPLO ĕƟŀȮ6.1 ŐĸŃȮ6.2 

ĮƖĪňŗȮ4 
ŒĝƟĔĸĵŋĪīƢĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸįƞŅĬĔŅĶ
ĮĶŃŏĴŇĬĔŅĶĪņĚŅĬŏĮƦĬĪňĴŒĬőėĶĚĚŅĬ
ĶŃħńĭĮĶŇĠĠŅĨĶňȮ&Capstone Project 
Teamwork Evaluation) őħĵ
ėĦŃĔĶĶĴĔŅĶĽŀĭȮŐĸŃĔŅĶĮĶŃŏĴŇĬ
ĪńĔļŃĔŅĶĪņĚŅĬŏĮƦĬĪňĴŐĸŃėĺŅĴ
ĶƞĺĴĴŊŀŀĵƞŅĚĴŊŀŀŅĝňıěŅĔįŌƟĬŇŏĪĻĔƢĽľĔŇě
ĻŉĔļŅȮ&Co-op Supervisor's 
Teamwork and Professional 
Collaboration Evaluation) ŏıŊŗŀĺńħĔŅĶ
ŐĽħĚŀŀĔĩŉĚėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĪņĚŅĬ
ŏĮƦĬĪňĴŐĸŃėĺŅĴĶƞĺĴĴŊŀŀĵƞŅĚĴŊŀŀŅĝňıŒĬ
ĭĶŇĭĪŀŋĨĽŅľĔĶĶĴĪňŗĞńĭĞƟŀĬŐĸŃ
ľĸŅĔľĸŅĵŀĵƞŅĚŏĨŖĴĶŌĮŐĭĭ 

PLO7: ŐĽħĚėĺŅĴĨĶŃľĬńĔĶŌƟħƟŅĬħŇěŇĪńĸȮ
ıĶƟŀĴĪńŘĚėĺŅĴĶńĭįŇħĝŀĭĪŅĚĽńĚėĴŐĸŃ
ěĶŇĵīĶĶĴȮĪńŘĚŒĬĭĶŇĭĪĪŅĚĺŇĝŅĔŅĶŐĸŃ
ĔŅĶĪņĚŅĬŒĬĽŅĕŅĺŇĪĵŅĔŅĶŐĸŃ
ŏĪėőĬőĸĵňħŇěŇĪńĸ 
 

ĮƖĪňŗȮ1 
ŒĝƟĔĸĵŋĪīƢĔŅĶĽŀĬŐĭĭȮLecture įƞŅĬĔŅĶ
ĮģĴĬŇŏĪĻȮŐĸŃĔŅĶŀĳŇĮĶŅĵȮDiscussion 
ĔĶĦňĻŉĔļŅȮ&Case study) ŏıŊŗŀŒľƟįŌƟŏĶňĵĬ
ĮĢŇĭńĨŇĨŅĴĬőĵĭŅĵėĺŅĴĞŊŗŀĨĶĚĪŅĚĺŇĝŅĔŅĶȮ
ĶŃŏĭňĵĭĕƟŀĭńĚėńĭĕŀĚĽĩŅĭńĬȮŐĸŃŐĬĺĮĢŇĭńĨŇ
ĪňŗŏľĴŅŃĽĴŒĬĔŅĶŒĝƟŏĪėőĬőĸĵňħŇěŇĪńĸŐĸŃĔŅĶ
ŒĝƟȮAI ŀĵƞŅĚŏľĴŅŃĽĴȮŐĸŃĨĶŃľĬńĔĶŌƟėĺŅĴ
ŏĮƦĬıĸŏĴŊŀĚőĸĔįƞŅĬĔĶĦňĻŉĔļŅĪňŗľĸŅĔľĸŅĵ
ŐĸŃėĶŀĭėĸŋĴȮĞŉŗĚŏĮƦĬĔŅĶĽƞĚŏĽĶŇĴȮSubPLO 
ĕƟŀȮ7.1ȮŐĸŃȮ7.2 
 

ĮƖĪňŗȮ1 
ŒĝƟĔĸĵŋĪīƢĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸįƞŅĬ
ŐĭĭĪħĽŀĭėĺŅĴŏĕƟŅŒěĬőĵĭŅĵŐĸŃ
ĶŃŏĭňĵĭ (Policy and Regulation 
Quizzes) ŐĸŃĔŅĶĮĶŃŏĴŇĬĔŅĶĴňĽƞĺĬĶƞĺĴ
ŐĸŃĔŅĶĽŃĪƟŀĬėŇħěŅĔĔŅĶŀĳŇĮĶŅĵ
ĔĶĦňĻŉĔļŅ (Case Study Discussion 
Participation and Reflection 
Evaluation) ŏıŊŗŀĺńħėĺŅĴĶŌƟıŊŘĬģŅĬȮ
ėĺŅĴĨĶŃľĬńĔȮŐĸŃėĺŅĴĽŅĴŅĶĩŒĬĔŅĶ
ĮĢŇĭńĨŇĨŅĴŐĬĺĮĢŇĭńĨŇĪňŗŏľĴŅŃĽĴŒĬĔŅĶ
ŒĝƟŏĪėőĬőĸĵňħŇěŇĪńĸŐĸŃȮAI 
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮťšşȮŏĴŊŗŀĺńĬĪňŗȮŠŦȮĔńĬĵŅĵĬȮšŤťŧ 
ťť 

 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸ 
ĮƖĪňŗȮ2 
ŒĝƟĔĸĵŋĪīƢĔŅĶĽŀĬŐĭĭȮLectureȮŐĸŃĔŅĶ
ŀĳŇĮĶŅĵ Discussion įƞŅĬĔŅĶĭĶĶĵŅĵěŅĔ
įŌƟŏĝňŗĵĺĝŅĠȮŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƞŅĺĽŅĶľĶŊŀ
ŏľĨŋĔŅĶĦƢěĶŇĚȮŏıŊŗŀŒľƟįŌƟŏĶňĵĬĽŅĴŅĶĩŀīŇĭŅĵ
ľĸńĔĔŅĶĪŅĚěĶŇĵīĶĶĴŐĸŃĔġľĴŅĵĪňŗ
ŏĔňŗĵĺĕƟŀĚĔńĭėĺŅĴŏĮƦĬĽƞĺĬĨńĺĕŀĚĕƟŀĴŌĸȮ
ėĺŅĴĮĸŀħĳńĵĪŅĚœĞŏĭŀĶƢȮĪĶńıĵƢĽŇĬĪŅĚ
ĮƤĠĠŅȮŐĸŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀȮAI ŀĵƞŅĚ
ŏľĴŅŃĽĴȮĶĺĴĩŉĚĔŅĶħŌĚŅĬȮ(Site Visit) ŐĸŃ
İƗĔĚŅĬĶŃĵŃĽńŘĬ (Summer Internship) ŏıŊŗŀ
ĽńĚŏĔĨŐĸŃŏĶňĵĬĶŌƟėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴŒĬ
ĽĩŅĬĪňŗĪņĚŅĬȮĞŉŗĚŏĮƦĬĔŅĶĽƞĚŏĽĶŇĴȮSubPLO 
ĕƟŀȮ71. ŐĸŃȮ7.2 
 

ĮƖĪňŗȮ2 
ŒĝƟĔĸĵŋĪīƢĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸįƞŅĬ
ĕƟŀĽŀĭĺńħėĺŅĴĶŌƟľĸńĔĔŅĶĪŅĚěĶŇĵīĶĶĴ
ŐĸŃĔġľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭėĺŅĴŏĮƦĬ
ĽƞĺĬĨńĺĕŀĚĕƟŀĴŌĸ, ėĺŅĴĮĸŀħĳńĵĪŅĚœĞ
ŏĭŀĶƢ, ĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅȮŐĸŃĔŅĶŒĝƟȮ
AI (Ethical and Legal Principles 
Examination)ȮŐĸŃȮĔŅĶĮĶŃŏĴŇĬĔŅĶ
ĽńĚŏĔĨŐĸŃŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶńĭįŇħĝŀĭĨƞŀ
ĽńĚėĴěŅĔĔŅĶħŌĚŅĬľĶŊŀİƗĔĚŅĬĶŃĵŃĽńŘĬȮ
&Site Visit/Summer Internship 
Observation & Social Responsibility 
Learning Evaluation) ŏıŊŗŀĺńħ
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŀīŇĭŅĵŐĸŃŏĝŊŗŀĴőĵĚ
ľĸńĔĔŅĶĪŅĚěĶŇĵīĶĶĴŒĬĭĶŇĭĪĨƞŅĚŕ 

ĮƖĪňŗȮ3 
ŒĝƟĔĸĵŋĪīƢĔŅĶĽŀĬŐĭĭȮProject-based 
learning įƞŅĬĔŅĶĽĶƟŅĚŐĸŃŒĝƟĚŅĬŏĪėőĬőĸĵň
ħŇěŇĪńĸȮőħĵŏĬƟĬĔŅĶıŇěŅĶĦŅĮĶŃŏħŖĬĪŅĚ
ěĶŇĵīĶĶĴŐĸŃĔġľĴŅĵȮŏıŊŗŀŒľƟįŌƟŏĶňĵĬĮĢŇĭńĨŇ
ĨŅĴľĸńĔĔŅĶĪŅĚěĶŇĵīĶĶĴŐĸŃĔġľĴŅĵŒĬ
ĔŅĶıńĥĬŅŐĸŃŒĝƟĚŅĬŏĪėőĬőĸĵňħŇěŇĪńĸŒĬ
ĭĶŇĭĪĪŅĚĺŇĝŅĔŅĶŐĸŃŀŅĝňıȮŐĸŃĔŅĶİƗĔĚŅĬ
ĶŃĵŃĽńŘĬȮ(Summer Internship) ĪňŗĴŋƞĚŏĬƟĬ
ĔŅĶıńĥĬŅőėĶĚĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶȮĪňŗĴň
ĔŅĶĸĚĴŊŀĮĢŇĭńĨŇőħĵĨĶŃľĬńĔĩŉĚįĸĔĶŃĪĭ
ĪŅĚĽńĚėĴŐĸŃĶŃħńĭőĸĔȮįƞŅĬĔŅĶ Coaching 
ěŅĔıňŗŏĸňŘĵĚŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶȮĞŉŗĚŏĮƦĬĔŅĶ
ĽƞĚŏĽĶŇĴȮSubPLO ĕƟŀȮ7.1ȮŐĸŃȮ7.2 
 

ĮƖĪňŗȮ3 
ŒĝƟĔĸĵŋĪīƢĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸįƞŅĬĔŅĶ
ĮĶŃŏĴŇĬőėĶĚĔŅĶȮ&Project Evaluation) 
ħƟĺĵȮRubric ĪňŗĶŃĭŋŏĔĦĤƢĔŅĶıŇěŅĶĦŅ
ĮĶŃŏħŖĬĪŅĚěĶŇĵīĶĶĴȮĔġľĴŅĵȮŐĸŃ
įĸĔĶŃĪĭĪŅĚĽńĚėĴĕŀĚŏĪėőĬőĸĵňħŇěŇĪńĸ
ĪňŗıńĥĬŅĕŉŘĬȮ&Project Evaluation 
Rubric for Ethical, Legal, and Social 
Impact) ŐĸŃĔŅĶĮĶŃŏĴŇĬįĸěŅĔıňŗŏĸňŘĵĚ
ŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶěŅĔĔŅĶİƗĔĚŅĬ
ĶŃĵŃĽńŘĬȮ&Summer Internship 
Supervisor's Evaluation) őħĵŏĬƟĬ
ıķĨŇĔĶĶĴĔŅĶĮĢŇĭńĨŇĚŅĬĪňŗŐĽħĚėĺŅĴ
ĶńĭįŇħĝŀĭĨƞŀĽńĚėĴŐĸŃěĶŇĵīĶĶĴŒĬ
ĶŃľĺƞŅĚĔŅĶıńĥĬŅőėĶĚĚŅĬěĶŇĚȮŏıŊŗŀĺńħ
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĬņľĸńĔĔŅĶœĮĮĢŇĭńĨŇ
ěĶŇĚŐĸŃŐĽħĚėĺŅĴĶńĭįŇħĝŀĭŒĬĭĶŇĭĪĪňŗ
ĔņľĬħ 

ĮƖĪňŗȮ4  
ŒĝƟĔĸĵŋĪīƢĔŅĶĽŀĬŐĭĭȮIndependent-
driven learning ŐĸŃȮCoaching įƞŅĬĔŅĶ
ĪņőėĶĚĚŅĬĶŃħńĭĮĶŇĠĠŅĨĶňȮ&Capstone 

ĮƖĪňŗȮ4 
ŒĝƟĔĸĵŋĪīƢĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸįƞŅĬĔŅĶ
ĮĶŃŏĴŇĬőėĶĚĚŅĬĶŃħńĭĮĶŇĠĠŅĨĶňȮ
&Capstone Project Evaluation) őħĵ
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮťšşȮŏĴŊŗŀĺńĬĪňŗȮŠŦȮĔńĬĵŅĵĬȮšŤťŧ 
ťŦ 

 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸ 
Project) ŐĸŃĽľĔŇěĻŉĔļŅȮőħĵŏĬƟĬĔŅĶ
ĺŇŏėĶŅŃľƢįĸĔĶŃĪĭĪŅĚĽńĚėĴŐĸŃĶŃħńĭőĸĔȮ
ŏıŊŗŀŒľƟįŌƟŏĶňĵĬŐĽħĚėĺŅĴĨĶŃľĬńĔĶŌƟħƟŅĬ
ħŇěŇĪńĸŐĸŃėĺŅĴŏĮƦĬıĸŏĴŊŀĚőĸĔȮŐĸŃıńĥĬŅ
őėĶĚĚŅĬħŇěŇĪńĸőħĵĵŉħĴńŗĬŒĬėĺŅĴĶńĭįŇħĝŀĭ
ĪŅĚĽńĚėĴŐĸŃěĶŇĵīĶĶĴŒĬĔŅĶĮĢŇĭńĨŇĚŅĬȮĞŉŗĚ
ŏĮƦĬĔŅĶĽƞĚŏĽĶŇĴȮSubPLO ĕƟŀȮ7.1 ŐĸŃȮ7.2 

ėĦŃĔĶĶĴĔŅĶĽŀĭȮĞŉŗĚĶĺĴĩŉĚĔŅĶĺŇŏėĶŅŃľƢ
ŏĝŇĚĸŉĔŐĸŃŐĬĺĪŅĚĔŅĶěńħĔŅĶĔńĭ
įĸĔĶŃĪĭĪŅĚĽńĚėĴŐĸŃěĶŇĵīĶĶĴĕŀĚ
őėĶĚĚŅĬȮŐĸŃĔŅĶĮĶŃŏĴŇĬěŅĔįŌƟĬŇŏĪĻĔƢĽľ
ĔŇěĻŉĔļŅȮ&Co-op Supervisor's 
Evaluation) ĪňŗŏĬƟĬĔŅĶŐĽħĚŀŀĔĞŉŗĚėĺŅĴ
ĶńĭįŇħĝŀĭĪŅĚĽńĚėĴŐĸŃěĶŇĵīĶĶĴŒĬ
ĽĩŅĬĔŅĶĦƢĔŅĶĪņĚŅĬěĶŇĚŀĵƞŅĚĴŊŀŀŅĝňıȮ
ŏıŊŗŀĺńħĔŅĶŐĽħĚŀŀĔĩŉĚėĺŅĴĨĶŃľĬńĔĶŌƟ
ħƟŅĬħŇěŇĪńĸŐĸŃėĺŅĴŏĮƦĬıĸŏĴŊŀĚőĸĔȮ
ĶĺĴĩŉĚĔŅĶıńĥĬŅőėĶĚĚŅĬőħĵĵŉħĴńŗĬŒĬ
ėĺŅĴĶńĭįŇħĝŀĭŀĵƞŅĚĽĴĭŌĶĦƢ 

PLO8: ŐĽħĚŒľƟŏľŖĬĩŉĚėĺŅĴĽŅĴŅĶĩĕŀĚ
įŌƟŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨĪňŗĽŅĴŅĶĩŐĽĺĚľŅ
ėĺŅĴĶŌƟŒľĴƞŀĵƞŅĚŀŇĽĶŃŒĬĽŅĕŅĺŇĪĵŅĔŅĶ
ŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸ 
 

ĮƖĪňŗȮ/ 
ŒĝƟĔĸĵŋĪīƢĔŅĶĽŀĬŐĭĭȮReflective 
learning ŏıŊŗŀŒľƟįŌƟŏĶňĵĬĶŃĭŋěŋħŐĕŖĚŐĸŃěŋħĪňŗ
ėĺĶĮĶńĭĮĶŋĚıńĥĬŅĕŀĚĨĬŏŀĚŒĬħƟŅĬ
ĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮőħĵįƞŅĬĔŅĶ
ĽŃĪƟŀĬėŇħȮŏĝƞĬȮĔŅĶĪņȮCode ReviewȮ
&Self-Code Review ľĶŊŀȮPeer Code 
Review'ȮŏıŊŗŀĪĭĪĺĬőėƟħĨŅĴȮchecklist Īňŗ
ĔņľĬħȮŐĸŃŏĕňĵĬĔŅĶĽŃĪƟŀĬėŇħĪňŗœħƟěŅĔĔŅĶȮ
review ĨŅĴŐĭĭĽņĶĺěĔŅĶĽŃĪƟŀĬėŇħ
ĨĬŏŀĚȮĞŉŗĚŏĮƦĬĔŅĶĽƞĚŏĽĶŇĴȮSubPLO ĕƟŀȮ6,/ 

ĮƖĪňŗȮ/ 
ŒĝƟĔĸĵŋĪīƢĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸįƞŅĬĔŅĶ
ĮĶŃŏĴŇĬĭńĬĪŉĔĔŅĶĽŃĪƟŀĬėŇħȮ
&Reflection Log/Journal Evaluation) 
ŐĸŃĔŅĶĮĶŃŏĴŇĬĨĬŏŀĚŐĸŃŏıŊŗŀĬĶƞĺĴĝńŘĬ
ěŅĔŐĭĭĽņĶĺěĔŅĶĽŃĪƟŀĬėŇħȮ&Self 
and Peer Reflection Survey 
Evaluation) ŏĝƞĬȮěŅĔĔŇěĔĶĶĴȮCode 
Review ŏıŊŗŀĺńħėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĶŃĭŋ
ěŋħŐĕŖĚŐĸŃěŋħĪňŗėĺĶĮĶńĭĮĶŋĚıńĥĬŅĕŀĚ
ĨĬŏŀĚ 

ĮƖĪňŗȮ0 
ŒĝƟĔĸĵŋĪīƢĔŅĶĽŀĬŐĭĭȮGoal-oriented 
learning įƞŅĬĔŅĶıńĥĬŅŐįĬĔŅĶıńĥĬŅĨĬŏŀĚȮ
&Self-Development Plan) ŐĸŃĔŅĶĪņȮ
Portfolio ŏıŊŗŀŒľƟįŌƟŏĶňĵĬĶĺĭĶĺĴįĸĚŅĬȮĔŅĶ
ŏĶňĵĬĶŌƟȮŐĸŃĔŅĶĽŃĪƟŀĬėŇħȮįƞŅĬĔŅĶħņŏĬŇĬĔŅĶ
ŐįĬĔŅĶıńĥĬŅĨĬŏŀĚĪňŗĮĶŃĔŀĭħƟĺĵĔŅĶ
ĨńŘĚŏĮƚŅľĴŅĵȮĔŅĶŏĸŊŀĔĪĶńıĵŅĔĶȮŐĸŃĔŅĶ
ĮĶŃŏĴŇĬėĺŅĴĔƟŅĺľĬƟŅŒĬėĺŅĴĶŌƟŐĸŃĪńĔļŃ
ĪŅĚħƟŅĬĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮŐĸŃ
ĔŅĶěńħȮworkshop ŏıŊŗŀėƟĬėĺƟŅŐĸŃŏĶňĵĬĶŌƟħƟĺĵ
ĨĬŏŀĚŏıŊŗŀŏĨĶňĵĴıĶƟŀĴĽņľĶńĭĔŅĶĽńĴĳŅļĦƢ
ĚŅĬ ĞŉŗĚŏĮƦĬĔŅĶĽƞĚŏĽĶŇĴȮSubPLO ĕƟŀȮ6,0ȮŐĸŃȮ
6,1Ȯ&ŏĭŊŘŀĚĨƟĬ' 

ĮƖĪňŗȮ2 
ŒĝƟĔĸĵŋĪīƢĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸįƞŅĬĔŅĶ
ĮĶŃŏĴŇĬŐįĬĔŅĶıńĥĬŅĨĬŏŀĚȮ&Self-
Development Plan Evaluation) ŐĸŃ
ĔŅĶĮĶŃŏĴŇĬįĸĚŅĬŒĬȮPortfolio ĞŉŗĚŐĽħĚ
ĩŉĚėĺŅĴĔƟŅĺľĬƟŅŐĸŃĔŅĶŏĸŊŀĔŒĝƟ
ĪĶńıĵŅĔĶĪňŗŏľĴŅŃĽĴȮĬŀĔěŅĔĬňŘĵńĚĴňĔŅĶ
ĺńħħƟĺĵĔŅĶĮĶŃŏĴŇĬěŅĔĔŅĶŏĕƟŅĶƞĺĴŐĸŃ
įĸĸńıīƢĕŀĚȮWorkshop ĔŅĶėƟĬėĺƟŅħƟĺĵ
ĨĬŏŀĚŏıŊŗŀŏĨĶňĵĴıĶƟŀĴĽņľĶńĭĔŅĶ
ĽńĴĳŅļĦƢĚŅĬȮ&Self-Study Workshop 
for Interview Preparation Evaluation) 
ŏıŊŗŀĺńħėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĺŅĚŐįĬŐĸŃ
ŏĶŇŗĴĨƟĬħņŏĬŇĬĔŅĶıńĥĬŅĨĬŏŀĚ 
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮťšşȮŏĴŊŗŀĺńĬĪňŗȮŠŦȮĔńĬĵŅĵĬȮšŤťŧ 
ťŧ 

 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸ 
ĮƖĪňŗȮ1Ȯ 
ŒĝƟĔĸĵŋĪīƢĔŅĶĽŀĬŐĭĭȮContinuous 
Improvement learning įƞŅĬĔŅĶĬņŏĽĬŀ
ėĺŅĴĔƟŅĺľĬƟŅĕŀĚŐįĬȮ&Progress Review) 
ŐĸŃĔŅĶĺŇŏėĶŅŃľƢĮƤěěńĵėĺŅĴĽņŏĶŖě-ėĺŅĴ
ĸƟĴŏľĸĺȮ&Critique and Refine) ŏıŊŗŀŒľƟ
įŌƟŏĶňĵĬŐĽħĚŒľƟŏľŖĬĩŉĚĔĶŃĭĺĬĔŅĶĽŃĪƟŀĬ
ėĺŅĴėŇħőħĵŏĮĶňĵĭŏĪňĵĭŏĮƚŅľĴŅĵŐĸŃ
ŐįĬıńĥĬŅĨĬŏŀĚĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĔŅĶ
ŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸĔņľĬħȮŏıŊŗŀŒľƟŏĔŇħ
ĔĶŃĭĺĬĔŅĶıńĥĬŅĨĬŏŀĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮőħĵ
ŒĝƟėĺĭėŌƞœĮĔńĭĔŅĶĪņĚŅĬŐĭĭ Project-
based Learning ĽŃĪƟŀĬėŇħŀĵƞŅĚĨƞŀŏĬŊŗŀĚ
ĨĸŀħĝƞĺĚĔŅĶĪņőėĶĚĚŅĬȮŐĸŃĔŅĶİƗĔĚŅĬȮ
ĞŉŗĚŏĮƦĬĔŅĶĽƞĚŏĽĶŇĴȮSubPLO ĕƟŀȮ6,1ȮŐĸŃȮ
6,2 

ĮƖĪňŗȮ3 
ŒĝƟĔĸĵŋĪīƢĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸįƞŅĬĔŅĶ
ĮĶŃŏĴŇĬĔŅĶĬņŏĽĬŀėĺŅĴĔƟŅĺľĬƟŅĕŀĚ
ŐįĬıńĥĬŅĨĬŏŀĚȮ&Self-Development 
Plan Progress Presentation 
Evaluation) őħĵŏĬƟĬĔŅĶĺŇŏėĶŅŃľƢĮƤěěńĵ
ėĺŅĴĽņŏĶŖě-ėĺŅĴĸƟĴŏľĸĺȮŐĸŃĔŅĶ
ĮĶŃŏĴŇĬĔŅĶĽŃĪƟŀĬėŇħŀĵƞŅĚĨƞŀŏĬŊŗŀĚěŅĔȮ
Project-based Learning ŐĸŃĔŅĶ
İƗĔĚŅĬȮ&Continuous Reflection 
Evaluation from Project-based 
Learning and Internship) ŏıŊŗŀĺńħ
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĮĶŃŏĴŇĬȮĮĶńĭĮĶŋĚȮ
ŐĸŃıńĥĬŅĨĬŏŀĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

ĝńŘĬĮƖĪňŗȮ2 
ŒĝƟĔĸĵŋĪīƢĔŅĶĽŀĬŐĭĭȮIndependent-
driven learning įƞŅĬőėĶĚĔŅĶĻŉĔļŅŀŇĽĶŃȮ
&Independent Study) ľĶŊŀőėĶĚĚŅĬĶŃħńĭ
ĮĶŇĠĠŅĨĶňȮ&Capstone Project) ŐĸŃĽľĔŇě
ĻŉĔļŅȮŏıŊŗŀŒľƟįŌƟŏĶňĵĬŐĽħĚŒľƟŏľŖĬĩŉĚ
ėĺŅĴĽŅĴŅĶĩĕŀĚįŌƟŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨĪňŗ
ĽŅĴŅĶĩŐĽĺĚľŅėĺŅĴĶŌƟŒľĴƞŀĵƞŅĚŀŇĽĶŃŒĬ
ĽŅĕŅĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮĞŉŗĚŏĮƦĬ
ĔŅĶĽƞĚŏĽĶŇĴȮSubPLO ĕƟŀȮ6,/, 6,0, 6,1ȮŐĸŃȮ
6,2 

ĮƖĪňŗȮ4 
ŒĝƟĔĸĵŋĪīƢĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸįƞŅĬĔŅĶ
ĮĶŃŏĴŇĬőėĶĚĚŅĬĻŉĔļŅŀŇĽĶŃȮ
&Independent Study Project 
Evaluation) ľĶŊŀőėĶĚĚŅĬĶŃħńĭĮĶŇĠĠŅ
ĨĶňȮ&Capstone Project Evaluation) 
őħĵėĦŃĔĶĶĴĔŅĶĽŀĭȮĞŉŗĚŏĬƟĬĔŅĶ
ŐĽĺĚľŅėĺŅĴĶŌƟħƟĺĵĨĬŏŀĚŐĸŃĔŅĶĬņœĮ
ĮĶŃĵŋĔĨƢŒĝƟȮŐĸŃĔŅĶĮĶŃŏĴŇĬěŅĔįŌƟĬŇŏĪĻĔƢ
ĽľĔŇěĻŉĔļŅȮ&Co-op Supervisor's 
Evaluation) ĪňŗŏĬƟĬėĺŅĴĽŅĴŅĶĩŒĬĔŅĶ
ŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚŐĸŃĔŅĶĮĶńĭĨńĺŒĬ
ĽĩŅĬĔŅĶĦƢĔŅĶĪņĚŅĬěĶŇĚȮŏıŊŗŀĺńħĔŅĶ
ŐĽħĚŀŀĔĩŉĚėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĮƦĬįŌƟ
ŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨĪňŗĽŅĴŅĶĩŐĽĺĚľŅ
ėĺŅĴĶŌƟŒľĴƞŀĵƞŅĚŀŇĽĶŃŒĬĽŅĕŅĺŇĪĵŅĔŅĶ
ŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸ 

ľĴŅĵŏľĨŋȮŀŅěŅĶĵƢįŌƟĽŀĬĽŅĴŅĶĩŒĝƟĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸŀŊŗĬŕȮŏıŇŗĴŏĨŇĴȮĨŅĴėĺŅĴŏľĴŅŃĽĴĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬȮ
ŐĸŃŏĮƦĬœĮĨŅĴĮĶńĝĠŅĕŀĚľĸńĔĽŌĨĶ  
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮťšşȮŏĴŊŗŀĺńĬĪňŗȮŠŦȮĔńĬĵŅĵĬȮšŤťŧ 
ťŨ 

 

ľĴĺħĪňŗȮŤ 
ėĺŅĴıĶƟŀĴŐĸŃĻńĔĵĳŅıŒĬĔŅĶĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶȮȮ 

 

Š, ĽĩŅĬĳŅıĕŀĚľĸńĔĽŌĨĶŐĸŃĔŅĶıŇěŅĶĦŅŀĬŋĴńĨŇ-ŏľŖĬĝŀĭľĸńĔĽŌĨĶ  
Š.Š ľĸńĔĽŌĨĶŏĶŇŗĴŏĮƕħĽŀĬėĶńŘĚŐĶĔȮĨńŘĚŐĨƞĮƖȮı,Ļ,ȮšŤťţ 
Š,šȮ ŏĮƦĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚ ĳŅėĔŅĶĻŉĔļŅĪňŗȮŠ ĮƖĔŅĶĻŉĔļŅȮšŤťŨ  
 őħĵĮĶńĭĴŅěŅĔľĸńĔĽŌĨĶȮı,Ļ,ȮšŤťţ 
Š,ŢȮ ĪňŗĮĶŃĝŋĴĽĳŅĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮœħƟıŇěŅĶĦŅŀĬŋĴńĨŇľĸńĔĽŌĨĶĬňŘȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗ,,,,,,,,  ŏĴŊŗŀĺńĬĪňŗ 
,,,,,,,,,,,,,,,.................................................................................................................................................. 

 
š, ėĺŅĴĶƞĺĴĴŊŀĔńĭĽĩŅĭńĬŀŊŗĬ 

ľĸńĔĽŌĨĶœĴƞĴňėĺŅĴĶƞĺĴĴŊŀĔńĭĽĩŅĭńĬĔŅĶĻŉĔļŅŀŊŗĬȮŏĮƦĬľĸńĔĽŌĨĶŏĜıŅŃĕŀĚėĦŃŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵĨĶĚȮŐĨƞľĸńĔĽŌĨĶĴňėĺŅĴĶƞĺĴĴŊŀĔńĭ
ĭĶŇļńĪħƟŅĬŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮĽņľĶńĭĔŅĶİƗĔĚŅĬŐĸŃĽľĔŇěĻŉĔļŅȮħńĚĶŅĵĝŊŗŀŒĬĳŅėįĬĺĔȮŨ 
 
Ţ, ĽĩŅĬĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃĪĶńıĵŅĔĶŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟ 

ėĦŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮĻŅĸŅĵŅ 
 
ţ,Ȯ ĔŅĶħņŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶ 
 ţ,Š ĺńĬ+ŏĺĸŅȮŒĬĔŅĶħņŏĬŇĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 

ĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĳŅėĮĔĨŇȮŐĸŃĳŅėķħŌĶƟŀĬȮĨŅĴĺńĬŐĸŃŏĺĸŅĶŅĝĔŅĶȮħńĚĬňŘȮ 
ĳŅėĨƟĬȮ8ȮŏħŊŀĬĽŇĚľŅėĴȮĩŉĚȮŏħŊŀĬīńĬĺŅėĴȮ 
ĳŅėĮĸŅĵȮ8ȮŏħŊŀĬĴĔĶŅėĴȮĩŉĚȮŏħŊŀĬıķļĳŅėĴȮ 
ĳŅėķħŌĶƟŀĬȮ8ȮŏħŊŀĬĴŇĩŋĬŅĵĬȮĩŉĚȮŏħŊŀĬĔĶĔġŅėĴȮ 
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ŧŤ 

 

ľĴĺħĪňŗȮť 
ėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅ 

 
Š,Ȯ ėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅ 
ĽņľĶńĭįŌƟĽĬŒěĪňŗĨƟŀĚĔŅĶĽĴńėĶŏĕƟŅĻŉĔļŅŒĬľĸńĔĽŌĨĶĨƟŀĚĴňėŋĦĽĴĭńĨŇħńĚĨƞŀœĮĬňŘ 
&Š' ěĭĔŅĶĻŉĔļŅĶŃħńĭĴńīĵĴĻŉĔļŅĮƖĪňŗȮťȮľĶŊŀŏĪňĵĭŏĪƞŅȮľĶŊŀȮěĭĔŅĶĻŉĔļŅŒĬĶŃħńĭĮĶŃĔŅĻĬňĵĭńĨĶĺŇĝŅĝňıȮ
&Įĺĝ,'ȮĪňŗĴňĔŅĶŏĶňĵĬĶŅĵĺŇĝŅħƟŅĬėŀĴıŇĺŏĨŀĶƢĴŅœĴƞĬƟŀĵĔĺƞŅȮŠŤȮľĬƞĺĵĔŇĨȮ 

&š' įƞŅĬĔŅĶėńħŏĸŊŀĔőħĵĶŃĭĭėńħŏĸŊŀĔĨŅĴŏĔĦĤƢĕŀĚĪňŗĮĶŃĝŋĴŀīŇĔŅĶĭħňŐľƞĚĮĶŃŏĪĻœĪĵȮ&ĪĮŀ,'ȮĶŃŏĭňĵĭ
ĔŅĶĽŀĭėńħŏĸŊŀĔĕŀĚĴľŅĺŇĪĵŅĸńĵĴľŇħĸĶŃĭĭĶńĭĨĶĚȮĶĺĴĪńŘĚĨŅĴĶŃŏĭňĵĭĕƟŀĭńĚėńĭŀŊŗĬȮŕȮĪňŗįƞŅĬĔŅĶ
ŀĬŋĴńĨŇĕŀĚĽĳŅĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮľĶŊŀįƞŅĬĔŅĶėńħŏĸŊŀĔĪňŗėĦŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶȮ
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮŏĮƦĬįŌƟħņŏĬŇĬĔŅĶėńħŏĸŊŀĔŏŀĚħƟĺĵĺŇīňĔŅĶĽŀĭĕƟŀŏĕňĵĬ ŐĸŃ/ľĶŊŀĔŅĶĽŀĭĽńĴĳŅļĦƢ 
őħĵŏĮƦĬœĮĨŅĴĮĶŃĔŅĻŏĔňŗĵĺĔńĭĔŅĶėńħŏĸŊŀĔĬńĔĻŉĔļŅĕŀĚėĦŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶȮ
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ 

&Ţ' įŌƟĽĴńėĶĨƟŀĚĴňėĺŅĴıĶƟŀĴħƟŅĬĶƞŅĚĔŅĵŐĸŃěŇĨŒěȮĪňŗěŃœĴƞŏĮƦĬŀŋĮĽĶĶėĨƞŀĔŅĶĻŉĔļŅŒĬľĸńĔĽŌĨĶ 
 
š,Ȯ ĔŅĶĶńĭŏĕƟŅĻŉĔļŅ 

ľĸńĔĽŌĨĶłȮœħƟĔņľĬħĔŅĶĶńĭŏĕƟŅĻŉĔļŅĨŅĴĶŃŏĭňĵĭĔŅĶĽŀĭėńħŏĸŊŀĔĕŀĚĔŅĶĽŀĭėńħŏĸŊŀĔįƞŅĬĶŃĭĭ
ėńħŏĸŊŀĔŏĕƟŅŀŋħĴĻŉĔļŅĔĸŅĚȮTCASȮ&Thai university Central Admission System) ŒĬŐĨƞĸŃĶŀĭĶńĭĽĴńėĶȮ
œħƟŐĔƞȮĶŀĭȮMU Portfolio (TCAS /'ȮĶŀĭőėĺĨŅȮ&TCAS 0'ȮĶŀĭȮAdmission (TCAS 1'ȮŐĸŃĶŀĭĶńĭĨĶĚȮ
Direct Admission (TCAS 2' őħĵįŌƟĽĴńėĶĨƟŀĚĴňėŋĦĽĴĭńĨŇĪńŗĺœĮŐĸŃėŋĦĽĴĭńĨŇŏĜıŅŃŏĮƦĬœĮĨŅĴĶŅĵĸŃŏŀňĵħĪňŗ
ĔņľĬħŒĬŐĨƞĸŃĮƖ 

 
Ţ,Ȯ ĮƤĠľŅĕŀĚĬńĔĻŉĔļŅŐĶĔŏĕƟŅŐĸŃĔĸĵŋĪīƢĔŅĶŐĔƟĮƤĠľŅ 
Ţ,Š  ĮƤĠľŅĕŀĚĬńĔĻŉĔļŅŐĶĔŏĕƟŅ 

&Š' ĬńĔĻŉĔļŅĴňĶŃħńĭėĺŅĴĶŌƟıŊŘĬģŅĬĪňŗŐĨĔĨƞŅĚĔńĬȮľĶŊŀĴňėĺŅĴĶŌƟıŊŘĬģŅĬœĴƞŏıňĵĚıŀěŅĔĔŅĶĻŉĔļŅ
ĶŃħńĭĴńīĵĴĮĸŅĵȮľĶŊŀĶŃħńĭĮĶŃĔŅĻĬňĵĭńĨĶĺŇĝŅĝňı 

&š' ĬńĔĻŉĔļŅœĴƞėŋƟĬŏėĵĔńĭĶŌĮŐĭĭĔŅĶŏĶňĵĬĶŃħńĭĴľŅĺŇĪĵŅĸńĵȮĞŉŗĚĨƟŀĚŀŅĻńĵėĺŅĴĶńĭįŇħĝŀĭĨƞŀĔŅĶ
ŏĶňĵĬŐĸŃĔŅĶĨńħĽŇĬŒěĕŀĚĨĬŏŀĚĴŅĔĕŉŘĬ 

&Ţ' ĬńĔĻŉĔļŅŀŅěĮĶŃĽĭĮƤĠľŅĕŅħŐėĸĬĪŋĬĪĶńıĵƢŒĬĔŅĶĻŉĔļŅ 
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ŧť 

 

Ţ,š  ĔĸĵŋĪīƢŒĬĔŅĶħņŏĬŇĬĔŅĶŏıŊŗŀŐĔƟœĕĮƤĠľŅ / ĕƟŀěņĔńħĕŀĚĬńĔĻŉĔļŅŒĬĕƟŀ Ţ,Š 

ľĸńĔĽŌĨĶĴňĔĸĵŋĪīƢŒĬĔŅĶħņŏĬŇĬĔŅĶŏıŊŗŀŐĔƟœĕĮƤĠľŅŒĬĕƟŀȮŢ,ŠȮħńĚĨƞŀœĮĬňŘ 

&Š' ľĸńĔĽŌĨĶĴňőėĶĚĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĔƞŀĬŏĕƟŅŏĶňĵĬĪňŗŏĶňĵĔĺƞŅȮŴNpcn_p_rmpwȮNpmep_kŵȮĽņľĶńĭ
ĬńĔĻŉĔļŅŒľĴƞȮőħĵĴňŏĮƚŅľĴŅĵŏıŊŗŀŏĽĶŇĴĽĶƟŅĚĪńĔļŃŐĸŃėĺŅĴĶŌƟıŊŘĬģŅĬħƟŅĬėĦŇĨĻŅĽĨĶƢŐĸŃ
ėŀĴıŇĺŏĨŀĶƢȮŏĨĶňĵĴėĺŅĴıĶƟŀĴĽņľĶńĭĔŅĶŏĶňĵĬŒĬľĸńĔĽŌĨĶȮŀňĔĪńŘĚĝƞĺĵŒľƟĬńĔĻŉĔļŅĮĶńĭĨńĺĔńĭ
ĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĶŃħńĭĴľŅĺŇĪĵŅĸńĵȮĶĺĴĩŉĚĽĶƟŅĚėĺŅĴėŋƟĬŏėĵĔńĭŏıŊŗŀĬĶƞĺĴĶŋƞĬȮėĦŅěŅĶĵƢȮŐĸŃ
ŏěƟŅľĬƟŅĪňŗȮ 

&š' ľĸńĔĽŌĨĶěńħŒľƟĴňŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĽņľĶńĭĬńĔĻŉĔļŅŐĨƞĸŃėĬȮőħĵŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĴňľĬƟŅĪňŗĨŇħĨŅĴ
ėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶĕŀĚĬńĔĻŉĔļŅȮŐĸŃŒľƟėņĮĶŉĔļŅŏıŊŗŀĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟŐĸŃıńĥĬŅ
ĕŀĚĬńĔĻŉĔļŅ 

&Ţ' ľĸńĔĽŌĨĶĴňĔŅĶěńħŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŒľƟĬńĔĻŉĔļŅĪňŗĴňįĸĔŅĶŏĶňĵĬŀƞŀĬőħĵŏĜıŅŃȮőħĵĨńŘĚĔĸŋƞĴĪňŗ
ĮĶŉĔļŅŏıŊŗŀĝƞĺĵĺŅĚŐįĬĔŅĶŏĶňĵĬŐĸŃŒľƟėņĮĶŉĔļŅħƟŅĬŀŊŗĬȮŕȮŐĔƞĬńĔĻŉĔļŅ 

&ţ' ľĸńĔĽŌĨĶĴňĔŇěĔĶĶĴľĸŅĔľĸŅĵĶŃľĺƞŅĚŀŅěŅĶĵƢŐĸŃĬńĔĻŉĔļŅȮŏıŊŗŀĽƞĚŏĽĶŇĴėĺŅĴĶƞĺĴĴŊŀŐĸŃ
ıńĥĬŅĪńĔļŃĔŅĶĪņĚŅĬŏĮƦĬĪňĴ 

&Ť' ľĸńĔĽŌĨĶĴňĔŅĶĶĺĭĶĺĴŐĸŃĮĶŃĝŅĽńĴıńĬīƢĪŋĬĔŅĶĻŉĔļŅěŅĔėĦŃłȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸŐĸŃ
ľĬƞĺĵĚŅĬĳŅĵĬŀĔŏıŊŗŀŏĮƦĬĕƟŀĴŌĸŒľƟĬńĔĻŉĔļŅĪňŗĕŅħŐėĸĬĪŋĬĪĶńıĵƢĪŋĔĮƖ 
 

 
 
 
 
 
  



 
ĶŃħńĭĮĶŇĠĠŅ R ĨĶňȮȮȮÃ Į,ĭńĦĤŇĨȮȮȮÃ őĪȮȮȮÃ ȮĮ,ĭńĦĤŇĨĝńŘĬĽŌĚȮȮȮÃ ŏŀĔȮȮȮȮ     ėĦŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶ 
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮȮȮȮȮȮȮȮȮȮȮȮ         
___________________________________________________________________________________________________________ 

 

 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮťšşȮŏĴŊŗŀĺńĬĪňŗȮŠŦȮĔńĬĵŅĵĬȮšŤťŧ 
ŧŦ 

 

ľĴĺħĪňŗȮŦ 
ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬŐĸŃŏĔĦĤƢĔŅĶĽņŏĶŖěĔŅĶĻŉĔļŅ 

 
Š.  ĔġĶŃŏĭňĵĭľĶŊŀľĸńĔŏĔĦĤƢŒĬĔŅĶŒľƟĶŃħńĭėŃŐĬĬȮ(ŏĔĶħ)  

ĔŅĶĺńħįĸŐĸŃĔŅĶĽņŏĶŖěĔŅĶĻŉĔļŅŒľƟŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĴľŇħĸ ĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭ
ŀĬŋĮĶŇĠĠŅŐĸŃĮĶŇĠĠŅĨĶňȮŐĸŃĮĶŃĔŅĻ-ĕƟŀĭńĚėńĭŏĔňŗĵĺĔńĭĔŅĶĻŉĔļŅĕŀĚėĦŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶ
ĽŊŗŀĽŅĶȮőħĵĽńĠĸńĔļĦƢŐĸŃėĺŅĴľĴŅĵĕŀĚĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĨƞŅĚ ŕȮŒľƟĔņľĬħħńĚĬňŘ 

&Š' ŀńĔļĶĸņħńĭĕńŘĬȮĪňŗĴňėƞŅĸņħńĭĕńŘĬŒľƟĔņľĬħħńĚĬňŘ 

ŀńĔļĶĸņħńĭĕńŘĬ ėĺŅĴľĴŅĵ ėƞŅĸņħńĭĕńŘĬ 
A ħňŏĵňŗĵĴ 4.00 
B+ ħňĴŅĔ 3.50 
B ħň 3.00 
C+ ħňıŀŒĝƟ 2.50 
C ıŀŒĝƟ 2.00 
D+ ŀƞŀĬ 1.50 
D ŀƞŀĬĴŅĔ 1.00 
F ĨĔ 0.00 

&š' ŀńĔļĶĸņħńĭĕńŘĬĪňŗœĴƞĴňėƞŅĸņħńĭĕńŘĬ 

ŀńĔļĶ ėĺŅĴľĴŅĵ 
AU ĔŅĶĻŉĔļŅőħĵœĴƞĬńĭľĬƞĺĵĔŇĨȮ(Audit) 
O őħħŏħƞĬȮ&Outstanding' 
S ıŀŒě (Satisfactory) 
T ĔŅĶőŀĬľĬƞĺĵĔŇĨ (Transfer of Credit) 
U œĴƞıŀŒě (Unsatisfactory) 
I ĶŀĔŅĶĮĶŃŏĴŇĬįĸ (Incomplete) 
P ĔŅĶĻŉĔļŅĵńĚœĴƞĽŇŘĬĽŋħ (In Progress) 
X ĵńĚœĴƞœħƟĶńĭįĸĔŅĶĮĶŃŏĴŇĬ (No Report) 
W ĩŀĬĔŅĶĻŉĔļŅ (Withdrawal) 
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ŧŧ 

 

ĬńĔĻŉĔļŅĪňŗœħƟŐĨƟĴĽŃĽĴĨŗņĔĺƞŅȮš,şşȮěŃœħƟĶńĭĔŅĶěņŐĬĔĽĳŅıŏĮƦĬĬńĔĻŉĔļŅĺŇĪĵŅĪńĦĤƢȮ 
ľŅĔĬńĔĻŉĔļŅœħƟŐĨƟĴŏĜĸňŗĵĽŃĽĴĨŗņĔĺƞŅȮŠ,ŤşȮĨŇħĨƞŀĔńĬĽŀĚĳŅėĔŅĶĻŉĔļŅȮěŃĨƟŀĚıƟĬĽĳŅıĔŅĶŏĮƦĬĬńĔĻŉĔļŅ
ĕŀĚĴľŅĺŇĪĵŅĸńĵȮľŅĔœħƟŐĨƟĴŏĜĸňŗĵĽŃĽĴœĴƞĩŉĚȮš,şşȮĨƞŀŏĬŊŗŀĚľĸŅĵĳŅėĔŅĶĻŉĔļŅȮĔŖŀŅěĴňőŀĔŅĽıƟĬĽĳŅıĔŅĶ
ŏĮƦĬĬńĔĻŉĔļŅœħƟȮĬńĔĻŉĔļŅěŃıƟĬěŅĔĽĳŅıĺŇĪĵŅĪńĦĤƢĬńŘĬȮĨƟŀĚŏĶňĵĬŒľƟœħƟŐĨƟĴĽŃĽĴĽŌĚĕŉŘĬĩŉĚȮš,şşȮ 
 
š.Ȯ ĔĶŃĭĺĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅ 

ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅőħĵȮ 
š,ŠȮĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕĦŃĬńĔĻŉĔļŅĵńĚœĴƞĽņŏĶŖěĔŅĶĻŉĔļŅ 
¶ ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭĶŅĵĺŇĝŅıŇěŅĶĦŅėĺŅĴŏľĴŅŃĽĴĕŀĚĔŅĶĮĶŃŏĴŇĬįĸŒľƟŏĮƦĬœĮĨŅĴįĸĸńıīƢ
ĔŅĶŏĶňĵĬĶŌƟĪňŗœħƟĔņľĬħœĺƟ 

¶ ĬńĔĻŉĔļŅĮĶŃŏĴŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĶŃħńĭĶŅĵĺŇĝŅ 
¶ ĴňĔŅĶĶŅĵĚŅĬįĸėŃŐĬĬŐĸŃįĸĔŅĶĮĶŃŏĴŇĬĶŅĵĺŇĝŅŒľƟĮĶŃīŅĬľĸńĔĽŌĨĶŐĸŃĶŀĚėĦĭħň
įŌƟĶńĭįŇħĝŀĭħƟŅĬĔŅĶĻŉĔļŅĕŀĚėĦŃłȮŒľƟĪĶŅĭĪŋĔĳŅėĔŅĶĻŉĔļŅ 

¶ ĴňĶŃĭĭĮĶŃĔńĬėŋĦĳŅıĳŅĵŒĬĽĩŅĭńĬĔŅĶĻŉĔļŅħņŏĬŇĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟŐĸŃ
ĶŅĵĚŅĬįĸ 

š,šȮĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟľĸńĚěŅĔĬńĔĻŉĔļŅĽņŏĶŖěĔŅĶĻŉĔļŅ 
¶ ĔŅĶĽņĶĺěĽĳŅĺŃĔŅĶœħƟĚŅĬĪņĕŀĚĭńĦĤŇĨ őħĵĮĶŃŏĴŇĬěŅĔĭńĦĤŇĨŐĨƞĸŃĶŋƞĬĪňŗěĭĔŅĶĻŉĔļŅ  
ŒĬħƟŅĬĶŃĵŃŏĺĸŅŒĬĔŅĶľŅĚŅĬĪņ ŐĸŃėĺŅĴŏľŖĬĨƞŀėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩ ėĺŅĴĴńŗĬŒěĕŀĚĭńĦĤŇĨ
ŒĬĔŅĶĮĶŃĔŀĭĔŅĶĚŅĬŀŅĝňıĪŅĚħƟŅĬĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸ 

¶ ĔŅĶĽņĶĺěėĺŅĴıŉĚıŀŒěĕŀĚĬŅĵěƟŅĚĪňŗĴňĨƞŀĭńĦĤŇĨőħĵĔŅĶĕŀŏĕƟŅĽńĴĳŅļĦƢȮľĶŊŀĽƞĚ
ŐĭĭĽŀĭĩŅĴ ŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěŒĬĭńĦĤŇĨĪňŗěĭĔŅĶĻŉĔļŅŐĸŃŏĕƟŅĪņĚŅĬŒĬĽĩŅĬ
ĮĶŃĔŀĭĔŅĶ 

¶ ĔŅĶĽņĶĺěėĺŅĴĔƟŅĺľĬƟŅŒĬŀŅĝňıĔŅĶĚŅĬĕŀĚĭńĦĤŇĨ 
¶ ĔŅĶĽŀĭĩŅĴĭńĦĤŇĨŏĔňŗĵĺĔńĭėĺŅĴĶŌƟĪňŗœħƟĶńĭěŅĔľĸńĔĽŌĨĶȮĞŉŗĚĴňĮĶŃőĵĝĬƢŒĬĔŅĶĮĶŃĔŀĭŀŅĝňıȮ 
ŒĬħƟŅĬėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĶŌƟěŅĔĽŅĕŅĺŇĝŅĪňŗŏĶňĵĬ ĶĺĴĪńŘĚŏĮƕħőŀĔŅĽŒľƟŏĽĬŀĕƟŀėŇħŏľŖĬŒĬĔŅĶ
ĮĶńĭľĸńĔĽŌĨĶŒľƟħňĵŇŗĚĕŉŘĬħƟĺĵ 

¶ įĸĚŅĬĕŀĚĬńĔĻŉĔļŅĪňŗĮĶŅĔĢĨƞŀĽŅīŅĶĦĝĬĪňŗŏĮƦĬĶŌĮīĶĶĴȮŏĝƞĬȮĶŃĭĭĞŀĲĨƢŐĺĶƢĪňŗıńĥĬŅĕŉŘĬĴň
ĔŅĶĬņœĮŒĝƟĚŅĬěĶŇĚȮľĶŊŀĶŅĚĺńĸĪŅĚĬĺńĨĔĶĶĴĪňŗœħƟĶńĭěŅĔŀĚėƢĔĶĳŅĵĬŀĔ 

¶ ĔŅĶĽņĶĺěėĺŅĴŏľŖĬěŅĔįŌƟĪĶĚėŋĦĺŋĥŇĳŅĵĬŀĔĪňŗĴŅĮĶŃŏĴŇĬľĸńĔĽŌĨĶĨƞŀėĺŅĴıĶƟŀĴĕŀĚ
ĬńĔĻŉĔļŅŒĬĔŅĶŏĶňĵĬ ĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟ ŐĸŃĔŅĶıńĥĬŅŀĚėƢėĺŅĴĶŌƟĕŀĚĬńĔĻŉĔļŅ 
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ŧŨ 

 

Ţ.Ȯ ŏĔĦĤƢĔŅĶĽņŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶȮȮ 
Ţ.ŠȮ ĬńĔĻŉĔļŅĪňŗĴňĽŇĪīŇśœħƟĶńĭĮĶŇĠĠŅĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮĨƟŀĚĴň
ėŋĦĽĴĭńĨŇėĶĭĩƟĺĬħńĚĨƞŀœĮĬňŘ 
&Š' ŏĶňĵĬėĶĭľĬƞĺĵĔŇĨŐĸŃĶŅĵĺŇĝŅȮŐĸŃįƞŅĬŏĔĦĤƢĨŅĴĪňŗėĦŃŐĸŃĴľŅĺŇĪĵŅĸńĵĔņľĬħœĺƟŒĬ
ľĸńĔĽŌĨĶ 

&š' įƞŅĬŏĔĦĤƢĳŅļŅŀńĚĔķļĪňŗĔņľĬħőħĵĴľŅĺŇĪĵŅĸńĵĴľŇħĸ 
&Ţ' ĴňŐĨƟĴĶŃħńĭėŃŐĬĬŏĜĸňŗĵĽŃĽĴĨĸŀħľĸńĔĽŌĨĶ œĴƞĨŗņĔĺƞŅȮš,şş 
&ţ' ŒĝƟŏĺĸŅĔŅĶĻŉĔļŅœĴƞŏĔŇĬȮš ŏĪƞŅĕŀĚĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅĪňŗĔņľĬħœĺƟŒĬľĸńĔĽŌĨĶ 
&Ť' œĴƞĴňıńĬīŃħƟŅĬľĬňŘĽŇĬŒħȮŕ ĔńĭĴľŅĺŇĪĵŅĸńĵ 

Ţ.š ĬńĔĻŉĔļŅĪňŗĴňĽŇĪīŇśœħƟĶńĭĮĶŇĠĠŅŏĔňĵĶĨŇĬŇĵĴĕŀĚľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮȮĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶŐĸŃ
ŏĪėőĬőĸĵňħŇěŇĪńĸȮĨƟŀĚĴňėŋĦĽĴĭńĨŇėĶĭĩƟĺĬĨŅĴŏĔĦĤƢĪňŗĔņľĬħœĺƟŒĬĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĴľŇħĸ  
ĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭŀĬŋĮĶŇĠĠŅŐĸŃĮĶŇĠĠŅĨĶňȮı,Ļ,ȮšŤťŦȮĕŀĚĴľŅĺŇĪĵŅĸńĵȮĶĺĴĩŉĚŒĬĔĶĦňĪňŗĴň
ĔŅĶŏĶňĵĬŒĬĳŅėķħŌĶƟŀĬŐĸŃ-ľĶŊŀĔŅĶőŀĬľĬƞĺĵĔŇĨĕŀĚĶŅĵĺŇĝŅŒĬĪŋĔĳŅėĔŅĶĻŉĔļŅȮĕŀĚĬńĔĻŉĔļŅĪňŗ
œħƟĻŉĔļŅŒĬőėĶĚĔŅĶŐĸĔŏĮĸňŗĵĬĔńĭĴľŅĺŇĪĵŅĸńĵŒĬĨƞŅĚĮĶŃŏĪĻȮĞŉŗĚėĦŃłȮľĶŊŀĴľŅĺŇĪĵŅĸńĵłȮœħƟĸĚ
ĬŅĴĕƟŀĨĔĸĚĶƞĺĴĴŊŀĔńĬœĺƟŐĸƟĺ 

Ţ.ŢȮ ĬńĔĻŉĔļŅĪňŗĴňĽŇĪīŇśŐĽħĚėĺŅĴěņĬĚĕŀĽņŏĶŖěĔŅĶĻŉĔļŅ ĨƟŀĚĴňėŋĦĽĴĭńĨŇėĶĭĩƟĺĬħńĚĬňŘ 
&Š' ŏĮƦĬĬńĔĻŉĔļŅĪňŗĸĚĪŃŏĭňĵĬŏĶňĵĬėĶĭŐĸŃœħƟŏĔĶħŒĬŏĔĦĤƢįƞŅĬėĶĭĪŋĔĺŇĝŅĨŅĴľĸńĔĽŌĨĶ 
&š' įƞŅĬŏĔĦĤƢĕŀĚĶŅĵĺŇĝŅĪňŗĭńĚėńĭŐĸŃĔŇěĔĶĶĴĳŅėĭńĚėńĭ ĨŅĴŏĔĦĤƢĪňŗėĦŃŐĸŃĴľŅĺŇĪĵŅĸńĵĔņľĬħ 
&Ţ' įƞŅĬŏĔĦĤƢĳŅļŅŀńĚĔķļȮĨŅĴŏĔĦĤƢĪňŗĴľŅĺŇĪĵŅĸńĵĔņľĬħ 
&ţ' ŒľƟĬńĔĻŉĔļŅĪňŗĴňėŋĦĽĴĭńĨŇėĶĭĩƟĺĬĨŅĴĪňŗĶŃĭŋœĺƟŒĬĕƟŀ &Š' ŐĸŃ &š' ĵŊŗĬėņĶƟŀĚŐĽħĚėĺŅĴěņĬĚĕŀ
ĽņŏĶŖěĔŅĶĻŉĔļŅĨƞŀĽƞĺĬĪŃŏĭňĵĬŐĸŃĮĶŃŏĴŇĬįĸȮĳŅĵŒĬĶŃĵŃŏĺĸŅĪňŗĴľŅĺŇĪĵŅĸńĵĔņľĬħ ĴŇĜŃĬńŘĬ
ŀŅěœĴƞœħƟĶńĭĔŅĶıŇěŅĶĦŅŏĽĬŀĝŊŗŀĨƞŀĽĳŅĴľŅĺŇĪĵŅĸńĵŏıŊŗŀŀĬŋĴńĨŇŒľƟĮĶŇĠĠŅŒĬĳŅėĔŅĶĻŉĔļŅĬńŘĬ 

 
ţ, ĔŅĶŀŋĪīĶĦƢĕŀĚĬńĔĻŉĔļŅ 

(Š' ŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮĺƞŅħƟĺĵĔŅĶŀŋĪīĶĦƢŐĸŃĔŅĶĶƟŀĚĪŋĔĕƢĕŀĚĬńĔĻŉĔļŅ
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮı,Ļ,ȮšŤťŠȮ 

(š' ĔĶĦňĪňŗĬńĔĻŉĔļŅĴňėĺŅĴĽĚĽńĵŏĔňŗĵĺĔńĭįĸĔŅĶĮĶŃŏĴŇĬŒĬĶŅĵĺŇĝŅŒħȮĬńĔĻŉĔļŅĽŅĴŅĶĩĪňŗěŃĵŊŗĬėņ
ĶƟŀĚĕŀħŌĔĶŃħŅļėņĨŀĭŒĬĔŅĶĽŀĭȮŐĸŃĕŀėņŀīŇĭŅĵěŅĔŀŅěŅĶĵƢŒĬĶŅĵĺŇĝŅĬńŘĬȮŕȮœħƟ 
őħĵĬńĔĻŉĔļŅĽŅĴŅĶĩĕŀŐĭĭĲŀĶƢĴŐĸŃĵŊŗĬėņĶƟŀĚĪňŗȮĚŅĬĔŅĶĻŉĔļŅȮėĦŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ

ŐĸŃĔŅĶĽŊŗŀĽŅĶȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮŨŨŨȮĩĬĬıŋĪīĴĦĤĸĽŅĵȮţȮĨņĭĸĻŅĸŅĵŅȮŀņŏĳŀıŋĪīĴĦĤĸȮ
ěńĚľĺńħĬėĶĮģĴȮŦŢŠŦşȮőĪĶ,Ȯşš+ţţŠ+şŨşŨ  
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Ũş 

 

ľĴĺħĪňŗȮŧ 
ĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ 

 

ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮŒĝƟĔĶŀĭĔŅĶĮĶŃĔńĬėŋĦĳŅıĕŀĚ
ŏėĶŊŀĕƞŅĵĴľŅĺŇĪĵŅĸńĵŀŅŏĞňĵĬȮ&ASEAN University Network-Quality Assurance: AUN-QA) ŒĬĔŅĶĮĶŃŏĴŇĬ
ėŋĦĳŅıĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĽĳŅıŐĺħĸƟŀĴĽņľĶńĭĔŅĶĻŉĔļŅȮőħĵĴňĔŅĶħņŏĬŇĬĚŅĬŒĬŐĨƞĸŃŏĔĦĤƢȮħńĚĬňŘ 

 

Š, įĸĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚȮ&Expected Learning Outcome) 
ľĸńĔĽŌĨĶŒĝƟŐĬĺĪŅĚĔŅĶŀŀĔŐĭĭľĸńĔĽŌĨĶŐĭĭĵƟŀĬĔĸńĭȮ&Backward Design) ĴŅŒĝƟŒĬĕńŘĬĨŀĬĔŅĶ

ĺŅĚŐįĬĔŅĶŀŀĔŐĭĭľĸńĔĽŌĨĶȮŐįĬĔŅĶŏĶňĵĬȮŐĸŃĶŅĵĺŇĝŅĴňėĺŅĴĽŀħėĸƟŀĚĔńĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶȮ
&Program Learning Outcomes: PLOs) őħĵįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏľĸƞŅĬňŘĩŌĔŀŀĔŐĭĭőħĵŀŇĚěŅĔŐľĸƞĚĕƟŀĴŌĸ
ľĸńĔȮœħƟŐĔƞȮŠ'ȮĬőĵĭŅĵŐĸŃŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶňĕŀĚĔĶŃĪĶĺĚĔŅĶŀŋħĴĻŉĔļŅȮ
ĺŇĪĵŅĻŅĽĨĶƢȮĺŇěńĵŐĸŃĬĺńĨĔĶĶĴȮš'ȮĺŇĽńĵĪńĻĬƢŐĸŃıńĬīĔŇěĕŀĚĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮŐĸŃėĦŃŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶȮŢ'ȮĔŅĶŏĪňĵĭŏėňĵĚĔńĭľĸńĔĽŌĨĶĕŀĚĴľŅĺŇĪĵŅĸńĵŀŊŗĬĪňŗŏĮƕħĽŀĬħƟŅĬŏĪėőĬőĸĵňħŇěŇĪńĸȮ
ŐĸŃȮţ'ȮėĺŅĴĨƟŀĚĔŅĶŐĸŃėĺŅĴėŅħľĺńĚĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵ œħƟŐĔƞȮėĦŅěŅĶĵƢȮŀŅěŅĶĵƢĬŇŏĪĻĔƢȮŀŅěŅĶĵƢ
įŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮĬńĔĻŉĔļŅȮįŌƟŒĝƟĭńĦĤŇĨȮŐĸŃįŌƟŒĝƟĬńĔĻŉĔļŅİƗĔĚŅĬ 

ėĦŃłȮœħƟħņŏĬŇĬĔĶŃĭĺĬĔŅĶěńħĪņŐĸŃĮĶńĭĮĶŋĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶőħĵĔŅĶĶĺĭĶĺĴŐĸŃ
ĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮĶĺĴĩŉĚěńħĔŅĶĮĶŃĝŋĴĔĸŋƞĴĵƞŀĵȮĔŅĶĮĶŃĝŋĴĶŃħńĭėĦŃȮŐĸŃĔŅĶĮĶŃĝŋĴŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶȮŏıŊŗŀŏĮƕħőŀĔŅĽŒľƟįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵœħƟĴňĽƞĺĬĶƞĺĴŒĬĔŅĶŒľƟĕƟŀŏĽĬŀŐĬŃŐĸŃĶńĭĪĶŅĭĪŇĻĪŅĚĔŅĶ
ıńĥĬŅľĸńĔĽŌĨĶȮĪńŘĚĬňŘȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŐĸŃėĦŅěŅĶĵƢĴňĔŅĶĮĶŃĝŋĴĮĶŃěņŏħŊŀĬŏıŊŗŀľŅĶŊŀŏĔňŗĵĺĔńĭ
ĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸĶŅĵĺŇĝŅȮŀňĔĪńŘĚȮŏĴŊŗŀĽŇŘĬĽŋħĮƖĔŅĶĻŉĔļŅȮěŃĴňĔŅĶěńħĔŇěĔĶĶĴĪĭĪĺĬ
įĸĔŅĶĽŀĬȮ&After Teaching Review) ŏıŊŗŀĺŇŏėĶŅŃľƢįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅȮŐĸŃĽĶŋĮĮĶŃŏħŖĬĪňŗėĺĶĮĶńĭĮĶŋĚȮ
ĞŉŗĚěŃĩŌĔĶŅĵĚŅĬįƞŅĬŏŀĔĽŅĶŐĭĭĲŀĶƢĴĶŅĵĚŅĬįĸĔŅĶħņŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶȮĴĴ,Ŧ (MU7) ĮĶŃěņĮƖ
ĔŅĶĻŉĔļŅ 

ėĦŃłȮěŃŒĝƟĕƟŀĴŌĸěŅĔĔŅĶĨĶĺěĽŀĭŏıŊŗŀĮĶńĭŐįĬĔŅĶħņŏĬŇĬĚŅĬŒĬĮƖĩńħœĮȮıĶƟŀĴĪńŘĚĨŇħĨŅĴįĸĸńıīƢ
ĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅŀĵƞŅĚĽĴŗņŏĽĴŀȮŐĸŃħņŏĬŇĬĔŅĶĪĭĪĺĬŐĸŃĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŀĵƞŅĚŏĮƦĬĶŃĭĭĪŋĔȮŤ ĮƖȮ
ŏıŊŗŀŒľƟľĸńĔĽŌĨĶĽŅĴŅĶĩĨŀĭĽĬŀĚĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚŏĪėőĬőĸĵňȮėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬȮŐĸŃ
ĭĶŇĭĪĪŅĚĔŅĶĻŉĔļŅĪňŗŏĮĸňŗĵĬŐĮĸĚœĮ 
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ŨŠ 

 

š, őėĶĚĽĶƟŅĚŐĸŃŏĬŊŘŀľŅľĸńĔĽŌĨĶȮ&Program Structure and Content) 
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĪĵŅĔŅĶŏĪėőĬőĸĵňħŇěŇĪńĸȮœħƟĶńĭĔŅĶŀŀĔŐĭĭŐĸŃĮĶńĭĮĶŋĚŒľƟ

ĽŀħėĸƟŀĚĔńĭĺŇĽńĵĪńĻĬƢŐĸŃıńĬīĔŇěĕŀĚėĦŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶȮŐĸŃĕŀĚĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮ
ŏıŊŗŀĴŋƞĚĽŌƞėĺŅĴŏĮƦĬŏĸŇĻħƟŅĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵȮőħĵĴňĔŅĶĬņŐĬĺĪŅĚĔŅĶěńħĔŅĶĻŉĔļŅŐĭĭŏĬƟĬ
įĸĸńıīƢȮ&Outcome-Based Education: OBE) ŐĸŃĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶňĪňŗĔņľĬħőħĵ
ĔĶŃĪĶĺĚĔŅĶŀŋħĴĻŉĔļŅȮĺŇĪĵŅĻŅĽĨĶƢȮĺŇěńĵŐĸŃĬĺńĨĔĶĶĴĴŅŒĝƟŏĮƦĬĔĶŀĭŐĬĺĪŅĚȮĪńŘĚĬňŘȮľĸńĔĽŌĨĶĵńĚĨŀĭĽĬŀĚ
ĨƞŀėĺŅĴĨƟŀĚĔŅĶŐĸŃėĺŅĴėŅħľĺńĚěŅĔįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵȮőħĵĴňĔŅĶŀŀĔŐĭĭėĺŅĴŏĝŊŗŀĴőĵĚŀĵƞŅĚĝńħŏěĬ
ĶŃľĺƞŅĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶȮ&PLOs) ŐĸŃĕŀĚĶŅĵĺŇĝŅȮ&CLOs) ĶĺĴĩŉĚĔŅĶěńħĸņħńĭŏĬŊŘŀľŅĨŅĴ
ŐĬĺĪŅĚȮConstructivism ŏıŊŗŀŒľƟĬńĔĻŉĔļŅŏĶŇŗĴĨƟĬěŅĔıŊŘĬģŅĬŐĸŃıńĥĬŅĨƞŀĵŀħĽŌƞĶŅĵĺŇĝŅĕńŘĬĽŌĚŒĬĮƖĩńħœĮȮ  

ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶœħƟĶƞĺĴĔńĭŀŅěŅĶĵƢįŌƟĽŀĬŒĬĔŅĶĔņľĬħĭĪĭŅĪĕŀĚŐĨƞĸŃĶŅĵĺŇĝŅĪňŗĴňĨƞŀ
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶȮ&PLOs)  őħĵěńħĪņŏĮƦĬĶŌĮŐĭĭĨŅĶŅĚėĺŅĴĽńĴıńĬīƢĕŀĚĶŅĵĺŇĝŅĨƞŀȮPLOs  

ĨŅĴĶŃħńĭ IRPM œħƟŐĔƞȮIntroduced (I), Reinforced/Practiced (R/P), Mastery (M) Āæñ Assessment (A)Ȯ
ĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗ 1ěŃĨƟŀĚŏĶňĵĬĶŅĵĺŇĝŅĻŉĔļŅĪńŗĺœĮĶƞĺĴĔńĭĶŅĵĺŇĝŅıŊŘĬģŅĬĪŅĚħƟŅĬĺŇĪĵŅĔŅĶŏĪėőĬőĸĵňħŇěŇĪńĸ 
ěŅĔĬńŘĬěŉĚėƞŀĵȮŕȮĻŉĔļŅĶŅĵĺŇĝŅĕńŘĬĽŌĚĴŅĔĕŉŘĬŒĬĝńŘĬĮƖĨƞŀȮŕȮœĮȮőħĵĔŅĶĪňŗěŃŏĶňĵĬĶŅĵĺŇĝŅĕńŘĬĽŌĚœħƟĬńŘĬȮĬńĔĻŉĔļŅ
ěŃĨƟŀĚįƞŅĬĶŅĵĺŇĝŅıŊŘĬģŅĬĨŅĴĪňŗĔņľĬħœĺƟŏıŊŗŀŒľƟŐĬƞŒěĺƞŅĴňıŊŘĬģŅĬėĺŅĴĶŌƟŏıňĵĚıŀȮĶŅĵĺŇĝŅĪňŗŏĮƦĬĺŇĝŅĔƞŀĬ
ŏĶňĵĬȮ&Pre-requisite) ĩŌĔěńħŏĶňĵĚœĺƟŀĵƞŅĚĴňĸņħńĭȮĬŀĔěŅĔĬňŘȮŐįĬĔŅĶŏĶňĵĬĕŀĚľĸńĔĽŌĨĶĵńĚĩŌĔŀŀĔŐĭĭőħĵ
ėņĬŉĚĩŉĚœĴƞŏıňĵĚŐėƞĸņħńĭĕŀĚĶŅĵĺŇĝŅȮŐĨƞĵńĚĶĺĴĩŉĚĔŅĶĭŌĶĦŅĔŅĶĶŃľĺƞŅĚĺŇĝŅŐĔĬŐĸŃĺŇĝŅĕńŘĬĽŌĚȮŏıŊŗŀŒľƟ
ĬńĔĻŉĔļŅĽŅĴŅĶĩĭŌĶĦŅėĺŅĴĶŌƟĪňŗœħƟŐĸŃĬņœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶİƗĔĚŅĬȮĽľĔŇěĻŉĔļŅȮŐĸŃőėĶĚĚŅĬĬńĔĻŉĔļŅ
ĶŃħńĭĮĶŇĠĠŅĨĶň 

ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĶƞĺĴĔńĭėĦŅěŅĶĵƢĴňĔŅĶĮĶŃŏĴŇĬįĸľĸńĔĽŌĨĶŐĸŃĶŅĵĺŇĝŅŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮ
őħĵŀŅĻńĵĕƟŀĴŌĸěŅĔĔŅĶĽŃĪƟŀĬįĸĔŅĶŏĶňĵĬĔŅĶĽŀĬĕŀĚĬńĔĻŉĔļŅȮĔŅĶĮĶŃŏĴŇĬĶŅĵĺŇĝŅįƞŅĬŐĭĭĲŀĶƢĴȮĴĴ,ŤȮ
ŐĸŃȮĴĴ,ŦȮįĸėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŏĶňĵĬȮĶĺĴĩŉĚĕƟŀŏĽĬŀŐĬŃěŅĔėĦŅěŅĶĵƢȮĻŇļĵƢŏĔƞŅȮįŌƟŒĝƟĭńĦĤŇĨȮŐĸŃ
įŌƟĮĶŃĔŀĭĔŅĶȮĕƟŀĴŌĸŏľĸƞŅĬňŘĩŌĔĬņĴŅĺŇŏėĶŅŃľƢŏıŊŗŀĪĭĪĺĬėĺŅĴŏľĴŅŃĽĴĕŀĚŏĬŊŘŀľŅȮĔŅĶŏĶňĵĚĸņħńĭĶŅĵĺŇĝŅȮ
ŐĸŃĔŅĶĭĶĶĸŋįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅŀĵƞŅĚŐĪƟěĶŇĚȮŀňĔĪńŘĚĬņœĮŒĝƟĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĪńŘĚŒĬ
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Ţ, ŐĬĺĪŅĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ&Teaching and Learning Approach) 
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Centered Education) ĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĪňŗĴŋƞĚŏĬƟĬįĸĸńıīƢȮ&Outcome-Based Education) ŐĸŃŐĬĺėŇħĔŅĶ
ĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŐĸŃĪńĔļŃħƟŅĬĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸĕŀĚįŌƟŏĶňĵĬħƟĺĵĨĬŏŀĚȮ&Constructivism) ŏıŊŗŀ
ıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮįƞŅĬĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗįĽĴįĽŅĬĪńŘĚĳŅėĪķļġňŐĸŃ
ĳŅėĮĢŇĭńĨŇȮŐĸŃĽƞĚŏĽĶŇĴĔŅĶŏĶňĵĬĶŌƟħņŏĬŇĬįƞŅĬĔŅĶĝňŘŐĬŃěŅĔįŌƟĽŀĬŐĸŃĔŅĶŐĸĔŏĮĸňŗĵĬĮĶŃĽĭĔŅĶĦƢĔńĭ
ĺŇĪĵŅĔĶěŅĔĳŅėŀŋĨĽŅľĔĶĶĴħŇěŇĪńĸįƞŅĬĔŅĶİƗĔĚŅĬŐĸŃĔŅĶĮĢŇĭńĨŇĽľĔŇěĻŉĔļŅȮ&Cooperative Work-
Integrated Education) ŏıŊŗŀŒľƟįŌƟŏĶňĵĬĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĽŌƞĔŅĶĮĢŇĭńĨŇěĶŇĚŐĸŃŏĨĶňĵĴėĺŅĴıĶƟŀĴ
ĽņľĶńĭĔŅĶĮĶŃĔŀĭŀŅĝňıȮőħĵĴňŐĬĺĪŅĚŐĸŃĔĸĵŋĪīƢŒĬŐĨƞĸŃĝńŘĬĮƖħńĚĬňŘ 
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Interaction-based Lecture ŐĸŃȮLab: ĔŅĶĭĶĶĵŅĵĪňŗŏĬƟĬĔŅĶĴňĮĢŇĽńĴıńĬīƢŐĸŃĔŅĶĸĚĴŊŀĮĢŇĭńĨŇŒĬ
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Cooperative Learning: ĔŅĶİƗĔİĬĪńĔļŃįƞŅĬĔŇěĔĶĶĴĔĸŋƞĴĵƞŀĵȮŏĝƞĬȮĔŅĶĪņȮLab ĶƞĺĴĔńĬȮľĶŊŀĔŅĶ
ĪņĔŇěĔĶĶĴĔĸŋƞĴŏıŊŗŀŐĔƟĮƤĠľŅĶƞĺĴĔńĬĽņľĶńĭĚŅĬĕĬŅħŏĸŖĔŐĸŃĶŃĵŃŏĺĸŅĽńŘĬŕȮőħĵŏĬƟĬĔŅĶŐĽħĚėĺŅĴ
ĶńĭįŇħĝŀĭŐĸŃĮĢŇĭńĨŇĨŅĴĭĪĭŅĪĪňŗœħƟĶńĭĴŀĭľĴŅĵ 

Reflective Learning: ĽƞĚŏĽĶŇĴĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚőħĵĔŅĶŒĝƟŐľĸƞĚĕƟŀĴŌĸŀŀĬœĸĬƢȮŐĸŃĔŅĶİƗĔĔŅĶ
ĽŃĪƟŀĬėŇħįƞŅĬĔŇěĔĶĶĴŏĝƞĬȮĔŅĶĪņȮCode Review (Self-Code Review ľĶŊŀȮPeer Code Review) ĔŅĶ
ĪĭĪĺĬőėƟħĨŅĴȮChecklist ŐĸŃŏĕňĵĬĔŅĶĽŃĪƟŀĬėŇħĨŅĴŐĭĭĽņĶĺěĔŅĶĽŃĪƟŀĬėŇħĨĬŏŀĚȮŏıŊŗŀŏĽĶŇĴĽĶƟŅĚ
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĶňĵĬĶŌƟŀĵƞŅĚĨƞŀŏĬŊŗŀĚŐĸŃĶŃĭŋěŋħŐĕŖĚěŋħŀƞŀĬĕŀĚĨĬŏŀĚ 

ĔŅĶŀĳŇĮĶŅĵŐĸŃĔĶĦňĻŉĔļŅȮ&Discussion and Case Study): ĮĸŌĔİƤĚėĺŅĴĨĶŃľĬńĔĶŌƟŒĬŏĶŊŗŀĚ
ěĶŇĵīĶĶĴħŇěŇĪńĸȮėĺŅĴĮĸŀħĳńĵĪŅĚœĞŏĭŀĶƢȮĔŅĶŒĝƟȮAI ŀĵƞŅĚŏľĴŅŃĽĴȮĶĺĴĩŉĚĶŃŏĭňĵĭĕƟŀĭńĚėńĭĕŀĚĽĩŅĭńĬȮ
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őħĵĴňŀŅěŅĶĵƢĮĶŃěņĺŇĝŅŒľƟėņŐĬŃĬņŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

Goal-oriented Learning: ĽƞĚŏĽĶŇĴĔŅĶıńĥĬŅŐįĬĔŅĶıńĥĬŅĨĬŏŀĚȮ&Self-Development Plan) 
ŐĸŃĔŅĶěńħĪņȮPortfolio ŏıŊŗŀĶĺĭĶĺĴįĸĚŅĬȮĔŅĶŏĶňĵĬĶŌƟȮŐĸŃĔŅĶĽŃĪƟŀĬėŇħȮĞŉŗĚėĶŀĭėĸŋĴĔŅĶħņŏĬŇĬĔŅĶŐįĬ
ĪňŗĮĶŃĔŀĭħƟĺĵĔŅĶĨńŘĚŏĮƚŅľĴŅĵȮĔŅĶŏĸŊŀĔĪĶńıĵŅĔĶȮŐĸŃĔŅĶĮĶŃŏĴŇĬėĺŅĴĔƟŅĺľĬƟŅȮĶĺĴĩŉĚĔŅĶěńħȮWorkshop 
ŏıŊŗŀėƟĬėĺƟŅŐĸŃŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚŏıŊŗŀŏĨĶňĵĴıĶƟŀĴĽņľĶńĭĔŅĶĽńĴĳŅļĦƢĚŅĬ  

Expert Lecture ŐĸŃȮCurrent Event Analysis: ĭĶĶĵŅĵěŅĔįŌƟŏĝňŗĵĺĝŅĠŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƞŅĺĽŅĶ
ľĶŊŀŏľĨŋĔŅĶĦƢěĶŇĚĪňŗŏĔňŗĵĺĕƟŀĚȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩŀīŇĭŅĵľĸńĔĔŅĶĪŅĚěĶŇĵīĶĶĴŐĸŃĔġľĴŅĵĪňŗĞńĭĞƟŀĬȮ
ŏĝƞĬȮėĺŅĴŏĮƦĬĽƞĺĬĨńĺĕŀĚĕƟŀĴŌĸ, ėĺŅĴĮĸŀħĳńĵĪŅĚœĞŏĭŀĶƢ, ĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅ, ŐĸŃĔŅĶŒĝƟȮAI ŀĵƞŅĚ
ŏľĴŅŃĽĴ 

Site Visit ŐĸŃȮSummer Internship: ĔŅĶħŌĚŅĬŐĸŃĔŅĶİƗĔĚŅĬĶŃĵŃĽńŘĬȮ&Summer Internship) 
ŏıŊŗŀĽńĚŏĔĨŐĸŃŏĶňĵĬĶŌƟėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴŒĬĽĩŅĬĪňŗĪņĚŅĬěĶŇĚ őħĵĴňŀŅěŅĶĵƢĪňŗĬŇŏĪĻĔƢŐĸŃįŌƟĬŇŏĪĻĔƢŒľƟ
ėņŐĬŃĬņŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
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Ũţ 

 

ĮƖĪňŗȮŢ8ȮĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŐĸŃĪńĔļŃĽŌƞĽĩŅĬĔŅĶĦƢěĶŇĚŐĸŃĪňĴľĸŅĔľĸŅĵėĺŅĴŏĝňŗĵĺĝŅĠ 
ŒĬĮƖĪňŗĽŅĴȮľĸńĔĽŌĨĶěŃŏĬƟĬĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŐĸŃĪńĔļŃĪńŘĚľĴħįƞŅĬĔŅĶĪņĚŅĬĕƟŅĴĽŅĕŅĺŇĝŅȮ

&Interdisciplinary Project) ŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟŒĬĽĩŅĬĔŅĶĦƢěĶŇĚĪňŗĞńĭĞƟŀĬĵŇŗĚĕŉŘĬȮĶĺĴĩŉĚĔŅĶŐĔƟœĕĮƤĠľŅŒĬ
ĭĶŇĭĪĪňŗĔņľĬħŐĸŃĔŅĶŀŀĔŐĭĭŐĬĺĪŅĚŐĔƟœĕĮƤĠľŅĪňŗľĸŅĔľĸŅĵŐĸŃĨĶŃľĬńĔĩŉĚįĸĔĶŃĪĭĨƞŀĽńĚėĴŐĸŃ
őĸĔȮőħĵŒĝƟĔĸĵŋĪīƢĔŅĶŏĶňĵĬĔŅĶĽŀĬħńĚĬňŘȮ 

Project-based LearningȮŐĸŃȮCase Study: ĬńĔĻŉĔļŅěŃœħƟŏĶňĵĬĶŌƟěŅĔĔŅĶĪņőĮĶŏěĔĨƢĕƟŅĴĽŅĕŅ
ěŅĔőěĪĵƢěĶŇĚĕŀĚĽĩŅĬĮĶŃĔŀĭĔŅĶįƞŅĬĔŅĶĪņőėĶĚĚŅĬĮĶŃěņĶŅĵĺŇĝŅŐĸŃĔŅĶİƗĔĚŅĬĶŃĵŃĽńŘĬȮőħĵĴňĔŅĶİƗĔ
ŒĝƟŏėĶŊŗŀĚĴŊŀĭĶŇľŅĶěńħĔŅĶőėĶĚĔŅĶȮ&Project Management Tools)ȮŀĵŅĔĴŊŀŀŅĝňı ĬŀĔěŅĔĬňŘĵńĚĴňĔŅĶ
ěņĸŀĚĽĩŅĬĔŅĶĦƢȮ&Simulation) őħĵŏĬƟĬĔŅĶľĴŋĬŏĺňĵĬĭĪĭŅĪȮ&Role Rotation) ĪńŘĚŒĬĭĪĭŅĪįŌƟĬņŐĸŃįŌƟ
ĨŅĴȮŏıŊŗŀŒľƟįŌƟŏĶňĵĬœħƟİƗĔĪņĚŅĬĶƞĺĴĔńĭĪňĴĪňŗĴňėĺŅĴŏĝňŗĵĺĝŅĠľĸŅĔľĸŅĵŒĬŀŋĨĽŅľĔĶĶĴħŇěŇĪńĸŏıŊŗŀĭĶĶĸŋ
ŏĮƚŅľĴŅĵĶƞĺĴĔńĬ 

Continuous Improvement Learning: ĽƞĚŏĽĶŇĴĔŅĶĬņŏĽĬŀėĺŅĴĔƟŅĺľĬƟŅĕŀĚŐįĬȮ&Progress 
Review) ŐĸŃĔŅĶĺŇŏėĶŅŃľƢĮƤěěńĵėĺŅĴĽņŏĶŖě-ėĺŅĴĸƟĴŏľĸĺȮ&Critique and Refine) ŏıŊŗŀŒľƟŏĔŇħ
ĔĶŃĭĺĬĔŅĶıńĥĬŅĨĬŏŀĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮėĺĭėŌƞœĮĔńĭĔŅĶĽŃĪƟŀĬėŇħŀĵƞŅĚĨƞŀŏĬŊŗŀĚĨĸŀħĝƞĺĚĔŅĶĪņőėĶĚĚŅĬȮ
ŐĸŃĔŅĶİƗĔĚŅĬĶŃĵŃĽńŘĬȮ&Summer Internship) ĪňŗĴŋƞĚŏĬƟĬĔŅĶıńĥĬŅőėĶĚĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶȮőħĵŏıŇŗĴ
őŀĔŅĽŐĽĺĚľŅėĺŅĴĶŌƟȮŐĸŃİƗĔĺŇŏėĶŅŃľƢĮƤĠľŅŐĸŃĬņėĺŅĴĶŌƟŒľĴƞĴŅĮĶŃĵŋĔĨƢŒĝƟŏıŊŗŀıńĥĬŅĚŅĬŐĸŃĨĬŏŀĚŀĵƞŅĚ
ĨƞŀŏĬŊŗŀĚȮĞŉŗĚĴňĔŅĶĸĚĴŊŀĮĢŇĭńĨŇőħĵĨĶŃľĬńĔĩŉĚįĸĔĶŃĪĭĪŅĚĽńĚėĴŐĸŃĶŃħńĭőĸĔȮįƞŅĬĔŅĶȮCoaching ěŅĔıňŗ
ŏĸňŘĵĚŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶȮ 

Advanced Communication and Collaboration: İƗĔĬņŏĽĬŀĕƟŀĴŌĸŐĸŃŀĳŇĮĶŅĵȮ&Discussion) 
ħƟŅĬĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸŒĬĶŃħńĭĞńĭĞƟŀĬŐĸŃŏĮƦĬĪŅĚĔŅĶȮįƞŅĬĝƞŀĚĪŅĚĔŅĶĽŊŗŀĽŅĶľĸŅĔľĸŅĵȮŏĝƞĬȮ
ĔŅĶıŌħȮĔŅĶŏĕňĵĬȮŐĸŃĽŊŗŀħŇěŇĪńĸȮŒľƟŏľĴŅŃĽĴĔńĭįŌƟĶńĭĽŅĶĪňŗĴňėĺŅĴŏĝňŗĵĺĝŅĠĨƞŅĚĔńĬȮĶĺĴĩŉĚĔŅĶİƗĔĔŅĶĽŊŗŀĽŅĶ
ĶŃľĺƞŅĚĪňĴŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶȮĔŅĶŏĸŊŀĔŒĝƟȮCollaboration Tools ĪňŗŏľĴŅŃĽĴȮŐĸŃĔŅĶĬņŏĽĬŀįĸĚŅĬĨƞŀ
ĔĸŋƞĴėĬĪňŗľĸŅĔľĸŅĵŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶ 

ĮƖĪňŗȮţ8ȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĪńĔļŃĶŃħńĭĴŊŀŀŅĝňıŐĸŃĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨ 
ŒĬĮƖĽŋħĪƟŅĵĕŀĚĔŅĶĻŉĔļŅȮľĸńĔĽŌĨĶĴŋƞĚŏĬƟĬĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŐĸŃĪńĔļŃĪńŘĚľĴħŒĬĶŃħńĭĺŇĝŅĝňı

įƞŅĬĔŅĶİƗĔĚŅĬŐĭĭĽľĔŇěĻŉĔļŅŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶŐĸŃĔŅĶĪņőėĶĚĚŅĬĶŃħńĭĮĶŇĠĠŅĨĶňȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅ
ĽŅĴŅĶĩŐĽħĚĕňħėĺŅĴĽŅĴŅĶĩĽŌĚĽŋħŒĬĔŅĶĮĶŃĵŋĔĨƢŒĝƟľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮ
ĺŇŏėĶŅŃľƢŐĸŃŐĔƟœĕėĺŅĴĪƟŅĪŅĵĪŅĚŏĪėőĬőĸĵňĪňŗĞńĭĞƟŀĬȮŀŀĔŐĭĭȮıńĥĬŅȮŐĸŃĮĶŃŏĴŇĬĶŃĭĭĪňŗĞńĭĞƟŀĬœħƟ
ŀĵƞŅĚŏĮƦĬĶŃĭĭŒĬģŅĬŃįŌƟĮĶŃĔŀĭĺŇĝŅĝňıħƟŅĬĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮĞŉŗĚĮĶŃĔŀĭħƟĺĵĔĸĵŋĪīƢľĸńĔħńĚĬňŘ 
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ŨŤ 

 

Independent-driven Learning ŐĸŃȮCoaching: ĬńĔĻŉĔļŅŏĶňĵĬĶŌƟĳŅĵŒĨƟĶŃĭĭȮCoaching ŐĸŃȮ
Mentoring ěŅĔĪńŘĚŀŅěŅĶĵƢŐĸŃįŌƟŏĝňŗĵĺĝŅĠŒĬŀŋĨĽŅľĔĶĶĴȮőħĵĴňŀŇĽĶŃŒĬĔŅĶŐĽĺĚľŅėĺŅĴĶŌƟŒľĴƞŐĸŃĬņĴŅ
ĮĶŃĵŋĔĨƢŒĝƟŒĬőėĶĚĔŅĶĻŉĔļŅŀŇĽĶŃȮ&Independent Study) ľĶŊŀőėĶĚĚŅĬĶŃħńĭĮĶŇĠĠŅĨĶňȮ&Capstone 
Project) ŏıŊŗŀŐĔƟœĕĮƤĠľŅĪňŗĞńĭĞƟŀĬŐĸŃĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ 

Cooperative Work-Integrated Education: ĔŅĶĮĢŇĭńĨŇĽľĔŇěĻŉĔļŅŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶĪňŗŏĬƟĬ
ĔŅĶĭĶŇľŅĶěńħĔŅĶŏĺĸŅ, ĔŅĶĪņĚŅĬŏĮƦĬĪňĴŐĸŃėĺŅĴĶƞĺĴĴŊŀŀĵƞŅĚĴŊŀŀŅĝňıŒĬĪňĴĪňŗĴňėĺŅĴŏĝňŗĵĺĝŅĠ
ľĸŅĔľĸŅĵ, ĔŅĶŐĔƟœĕĮƤĠľŅĪňŗĞńĭĞƟŀĬ, ŐĸŃĔŅĶĽŊŗŀĽŅĶŒĬĔŅĶĪņĚŅĬĶƞĺĴĔńĬŏĮƦĬĪňĴįƞŅĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀȮ
Collaboration Tool ĶŃħńĭĴŊŀŀŅĝňı 

Professional Communication and Ethical Leadership: İƗĔĪńĔļŃĔŅĶĽŊŗŀĽŅĶěŅĔĔŅĶĬņŏĽĬŀ
įĸĚŅĬŐĸŃŏŀĔĽŅĶĪŅĚŏĪėĬŇėŒĬĭĶŇĭĪĪŅĚĺŇĝŅĔŅĶŐĸŃŀŅĝňıȮőħĵĮĶńĭŒĝƟĶŌĮŐĭĭĴŅĨĶģŅĬŐĸŃĽŊŗŀħŇěŇĪńĸŒľƟ
ŏľĴŅŃĽĴĔńĭĔĸŋƞĴįŌƟĶńĭĽŅĶĪňŗľĸŅĔľĸŅĵœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĶĺĴĩŉĚĔŅĶĺŇŏėĶŅŃľƢįĸĔĶŃĪĭĪŅĚĽńĚėĴŐĸŃ
ĶŃħńĭőĸĔĕŀĚőėĶĚĔŅĶȮŐĸŃĔŅĶĽŃĪƟŀĬĔŅĶŏĶňĵĬĶŌƟĕŀĚĨĬŏŀĚįƞŅĬĶŅĵĚŅĬĔŅĶĽŃĪƟŀĬėŇħȮ&Reflection 
Report) ŏıŊŗŀŐĽħĚėĺŅĴĨĶŃľĬńĔĶŌƟħƟŅĬħŇěŇĪńĸŐĸŃėĺŅĴŏĮƦĬıĸŏĴŊŀĚőĸĔȮŐĸŃıńĥĬŅőėĶĚĚŅĬħŇěŇĪńĸőħĵĵŉħĴńŗĬ
ŒĬėĺŅĴĶńĭįŇħĝŀĭĪŅĚĽńĚėĴŐĸŃěĶŇĵīĶĶĴŒĬĔŅĶĮĢŇĭńĨŇĚŅĬŀĵƞŅĚĴŊŀŀŅĝňı 

ĔŅĶĮĶńĭĮĶŋĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
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ėŋĦĳŅıĔŅĶĻŉĔļŅȮŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚȮ&PLOs) ŐĸŃĨŀĭĽĬŀĚĨƞŀėĺŅĴĨƟŀĚĔŅĶ
ĕŀĚĳŅėŀŋĨĽŅľĔĶĶĴĪňŗŏĮĸňŗĵĬŐĮĸĚŀĵŌƞŏĽĴŀȮőħĵŒĝƟĕƟŀĴŌĸěŅĔĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅŒĬĶŃħńĭ
ĶŅĵĺŇĝŅȮĶŅĵĮƖȮŐĸŃĶŃħńĭľĸńĔĽŌĨĶȮŏĝƞĬȮįĸĚŅĬőėĶĚĚŅĬȮĔŅĶĮĶŃŏĴŇĬİƗĔĚŅĬȮŐĸŃįĸĽńĴķĪīŇśĪŅĚĔŅĶŏĶňĵĬȮ
ĬŀĔěŅĔĬňŘĵńĚĴňĔŅĶŏĔŖĭĶĺĭĶĺĴĕƟŀŏĽĬŀŐĬŃěŅĔįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵȮŏĝƞĬȮįŌƟĮĶŃĔŀĭĔŅĶȮĻŇļĵƢŏĔƞŅȮĬŅĵěƟŅĚȮŐĸŃ
ĬńĔĻŉĔļŅȮįƞŅĬŐĭĭĽŀĭĩŅĴȮĔŅĶĽńĴĳŅļĦƢȮĔŅĶĮĶŃĝŋĴėĦŃĔĶĶĴĔŅĶĪňŗĮĶŉĔļŅľĸńĔĽŌĨĶȮŏĮƦĬĨƟĬ ĞŉŗĚĕƟŀĴŌĸĪňŗœħƟ
ěŃĩŌĔĬņœĮŒĝƟŒĬĔŅĶĪĭĪĺĬľĸńĔĽŌĨĶĮĶŃěņĮƖȮŏıŊŗŀĮĶńĭĮĶŋĚŏĬŊŘŀľŅĺŇĝŅȮĺŇīňĔŅĶĽŀĬȮŐĸŃŏėĶŊŗŀĚĴŊŀĮĶŃŏĴŇĬįĸ
ŒľƟĪńĬĽĴńĵȮĽŀħėĸƟŀĚĔńĭŏĪėőĬőĸĵňŐĸŃĴŅĨĶģŅĬĕŀĚĔŅĶĪņĚŅĬĪňŗŏĮĸňŗĵĬœĮȮĶĺĴĩŉĚŀŅěŅĶĵƢįŌƟĽŀĬěŃœħƟĶńĭĔŅĶ
ıńĥĬŅĻńĔĵĳŅıŀĵƞŅĚĨƞŀŏĬŊŗŀĚħƟŅĬŏĪėĬŇėĔŅĶĽŀĬȮŏĪėőĬőĸĵňĔŅĶĻŉĔļŅȮŐĸŃĔŅĶŀŀĔŐĭĭľĸńĔĽŌĨĶĪňŗŏĬƟĬ
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮĔŅĶħņŏĬŇĬĚŅĬŐĸŃįĸĔŅĶĮĶńĭĮĶŋĚěŃĩŌĔĭńĬĪŉĔȮĨĶĺěĽŀĭȮŐĸŃĪĭĪĺĬŒĬŐĨƞĸŃĮƖȮŏıŊŗŀŒľƟ
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ţ, ĔŅĶĮĶŃŏĴŇĬįĸĕŀĚĬńĔĻŉĔļŅȮ&Student Assessment) 
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&Program Learning Outcomes: PLOs) ŐĸŃįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅȮ&Course Learning Outcomes: 
CLOs) ĪňŗĔņľĬħœĺƟŒĬŐĨƞĸŃĝńŘĬĮƖĔŅĶĻŉĔļŅŀĵƞŅĚŐĪƟěĶŇĚȮĪńŘĚŒĬŏĝŇĚĪķļġňŐĸŃĮĢŇĭńĨŇ 

ľĸńĔĔŅĶŐĸŃŐĬĺėŇħĔŅĶĮĶŃŏĴŇĬ 
ĔŅĶĮĶŃŏĴŇĬįĸĴŋƞĚŏĬƟĬĔŅĶĺńħėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĭĶĶĸŋįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗĔņľĬħœĺƟȮőħĵŒĝƟľĸńĔĔŅĶȮ

Outcome-Based Education (OBE)ȮįƞŅĬŏėĶŊŗŀĚĴŊŀĺńħįĸĪňŗľĸŅĔľĸŅĵĨŅĴĺńĨĩŋĮĶŃĽĚėƢŒĬŐĨƞĸŃĶŃħńĭȮĴňĔŅĶ
ħņŏĬŇĬĔŅĶĮĶŃŏĴŇĬĪńŘĚŏıŊŗŀıńĥĬŅįŌƟŏĶňĵĬȮ&Formative Assessment) ĞŉŗĚŒľƟĕƟŀŏĽĬŀŐĬŃŏıŊŗŀĔŅĶĮĶńĭĮĶŋĚ
ĶŃľĺƞŅĚĔŅĶŏĶňĵĬĶŌƟȮŐĸŃĔŅĶĮĶŃŏĴŇĬŏıŊŗŀĺńħįĸĸńıīƢĶĺĴȮ&Summative Assessment) ŏıŊŗŀĨńħĽŇĬįĸĽńĴķĪīŇśŏĴŊŗŀ
ĽŇŘĬĽŋħĔŅĶŏĶňĵĬĶŌƟȮőħĵŏĸŊŀĔŒĝƟŏėĶŊŗŀĚĴŊŀŐĸŃĺŇīňĔŅĶĮĶŃŏĴŇĬĪňŗĴňėĺŅĴĬƞŅŏĝŊŗŀĩŊŀȮ&Reliability) ŐĸŃĽŅĴŅĶĩĺńħįĸ
œħƟĨĶĚĨŅĴįĸĸńıīƢĪňŗėŅħľĺńĚȮ&Validity)ȮŐĸŃŏĝŊŗŀĴőĵĚĔńĭŏĔĦĤƢĔŅĶĮĶŃŏĴŇĬȮ&Criteria-based Assessment)Ȯ
őħĵĔņľĬħŏĔĦĤƢĔŅĶĮĶŃŏĴŇĬȮ&Rubrics) ĪňŗĝńħŏěĬŐĸŃőĮĶƞĚŒĽĽņľĶńĭĔŅĶĮĶŃŏĴŇĬŐĨƞĸŃĔŇěĔĶĶĴȮŏıŊŗŀŒľƟ
ĬńĔĻŉĔļŅŏĕƟŅŒěĽŇŗĚĪňŗėŅħľĺńĚŐĸŃĔĶŃĭĺĬĔŅĶŒľƟėŃŐĬĬ 

ĔĸĵŋĪīƢŐĸŃŏėĶŊŗŀĚĴŊŀĔŅĶĮĶŃŏĴŇĬŒĬŐĨƞĸŃĝńŘĬĮƖ 
ľĸńĔĽŌĨĶĴňĔŅĶŀŀĔŐĭĭĔĸĵŋĪīƢĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĪňŗĽŀħėĸƟŀĚĔńĭıńĥĬŅĔŅĶĕŀĚĬńĔĻŉĔļŅŒĬŐĨƞĸŃ

ĝńŘĬĮƖȮőħĵŒĝƟŏėĶŊŗŀĚĴŊŀĺńħįĸĪňŗľĸŅĔľĸŅĵĨŅĴĮĶŃŏĳĪĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗĨƟŀĚĔŅĶĮĶŃŏĴŇĬ8 
ĮƖĪňŗȮŠ8ȮŏĬƟĬĔŅĶĺńħėĺŅĴĶŌƟıŊŘĬģŅĬŐĸŃĪńĔļŃĔŅĶĮĢŇĭńĨŇĨŅĴŐĬĺĮĢŇĭńĨŇŏĭŊŘŀĚĨƟĬȮįƞŅĬĔŅĶĽŀĭĵƞŀĵȮ

&Quiz), ĔŅĶĨĶĺěŐĭĭİƗĔľńħȮ&Assignment Evaluation), ĔŅĶĽŀĭȮ&Examination), ĔŅĶĮĶŃŏĴŇĬĔŅĶĬņŏĽĬŀ
ŒĬĝńŘĬŏĶňĵĬȮ&Class Presentation Evaluation) ŐĸŃȮĔŅĶĨĶĺěĶŅĵĚŅĬ-ĝŇŘĬĚŅĬŏĕňĵĬȮ&Written Assignment 
Evaluation) ĶĺĴĩŉĚȮŐĭĭĪħĽŀĭėĺŅĴŏĕƟŅŒěĬőĵĭŅĵŐĸŃĶŃŏĭňĵĭȮ&Policy and Regulation Quizzes) ŐĸŃȮ
ĔŅĶĮĶŃŏĴŇĬěŅĔŐĭĭĽŀĭĩŅĴĔŅĶĽŃĪƟŀĬėŇħŒĬĔŇěĔĶĶĴĨƞŅĚŕȮ 

ĮƖĪňŗȮš8ȮıńĥĬŅĽŌƞĔŅĶĺńħėĺŅĴĶŌƟŏĝŇĚĸŉĔȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟȮŐĸŃĪńĔļŃĔŅĶĽŊŗŀĽŅĶĪňŗĞńĭĞƟŀĬĕŉŘĬȮįƞŅĬĔŅĶĽŀĭ
ĵƞŀĵȮ&Quiz), ĔŅĶĨĶĺěŐĭĭİƗĔľńħȮ&Assignment Evaluation), ĔŅĶĽŀĭȮ&Examination) ŏıŊŗŀĺńħėĺŅĴĶŌƟŐĸŃ
ĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏėĶŊŗŀĚĴŊŀȮĬŀĔěŅĔĬňŘĴňĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬĶŅĵĚŅĬŐĸŃĔŅĶĬņŏĽĬŀőėĶĚĚŅĬĮĶŃěņĶŅĵĺŇĝŅ/
ĔŅĶİƗĔĚŅĬĶŃĵŃĽńŘĬȮ&Report and Presentation Evaluation), ĔŅĶĮĶŃŏĴŇĬěŅĔĔŇěĔĶĶĴȮRole-play ŐĸŃȮ
Workshop ĽńĴĳŅļĦƢĚŅĬ, ĕƟŀĽŀĭĺńħėĺŅĴĶŌƟľĸńĔĔŅĶĪŅĚěĶŇĵīĶĶĴ-ĔġľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĕƟŀĴŌĸŐĸŃėĺŅĴ
ĮĸŀħĳńĵœĞŏĭŀĶƢ, ŐĸŃĔŅĶĮĶŃŏĴŇĬŐįĬĔŅĶıńĥĬŅĨĬŏŀĚ-Portfolio 

ĮƖĪňŗȮŢ8ȮŏĬƟĬĔŅĶĺńħėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŐĸŃĪńĔļŃŒĬĽĩŅĬĔŅĶĦƢěĶŇĚȮĶĺĴĩŉĚĔŅĶ
ĪņĚŅĬŏĮƦĬĪňĴŒĬĭĶŇĭĪĪňŗľĸŅĔľĸŅĵŐĸŃĮĶŃŏħŖĬĪŅĚěĶŇĵīĶĶĴĪňŗĞńĭĞƟŀĬȮħƟĺĵĔŅĶĽŀĭĵƞŀĵȮ&Quiz), ĔŅĶĨĶĺě
ŐĭĭİƗĔľńħȮ&Assignment Evaluation), ĔŅĶĽŀĭȮ&Examination) ŏıŊŗŀĺńħėĺŅĴĶŌƟŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏėĶŊŗŀĚĴŊŀȮ
ĬŀĔěŅĔĬňŘĵńĚĴňĔŅĶĺńħħƟĺĵȮĔŅĶĮĶŃŏĴŇĬĶŅĵĚŅĬŐĸŃĔŅĶĬņŏĽĬŀőėĶĚĚŅĬĮĶŃěņĶŅĵĺŇĝŅ/ĔŅĶİƗĔĚŅĬĶŃĵŃĽńŘĬĪňŗ
ĴŋƞĚŏĬƟĬĔŅĶıńĥĬŅőėĶĚĚŅĬȮ&Report and Presentation Evaluation), ĔŅĶĮĶŃŏĴŇĬěŅĔįŌƟĬŇŏĪĻĔƢİƗĔĚŅĬȮ
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&Internship Supervisor Evaluation), ĔŅĶĮĶŃŏĴŇĬőėĶĚĚŅĬħƟĺĵȮRubric ĪňŗĶŃĭŋŏĔĦĤƢĔŅĶıŇěŅĶĦŅĮĶŃŏħŖĬ
ĪŅĚěĶŇĵīĶĶĴ-ĔġľĴŅĵ-įĸĔĶŃĪĭĪŅĚĽńĚėĴȮŐĸŃĔŅĶĮĶŃŏĴŇĬĔŅĶĬņŏĽĬŀėĺŅĴĔƟŅĺľĬƟŅĕŀĚŐįĬıńĥĬŅ
ĨĬŏŀĚ-ĔŅĶĺŇŏėĶŅŃľƢĮƤěěńĵėĺŅĴĽņŏĶŖě-ėĺŅĴĸƟĴŏľĸĺ 

ĮƖĪňŗȮţ8ȮĴŋƞĚĺńħėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟŐĸŃĪńĔļŃŒĬĶŃħńĭĺŇĝŅĝňıĽŌĚĽŋħȮĶĺĴĩŉĚĔŅĶ
ŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨŐĸŃĔŅĶŐĽħĚŀŀĔĩŉĚėĺŅĴŏĮƦĬıĸŏĴŊŀĚőĸĔȮįƞŅĬȮĔŅĶĮĶŃŏĴŇĬőėĶĚĚŅĬĶŃħńĭĮĶŇĠĠŅĨĶňȮ
&Capstone Project Evaluation) őħĵėĦŃĔĶĶĴĔŅĶĽŀĭȮĞŉŗĚėĶŀĭėĸŋĴĔŅĶĺŇŏėĶŅŃľƢįĸĔĶŃĪĭĪŅĚĽńĚėĴ
ŐĸŃěĶŇĵīĶĶĴȮŐĸŃĔŅĶĮĶŃŏĴŇĬěŅĔįŌƟĬŇŏĪĻĔƢĽľĔŇěĻŉĔļŅȮ&Co-op Supervisor's Evaluation) ĪňŗĽŃĪƟŀĬĪńĔļŃ
ĔŅĶĪņĚŅĬŏĮƦĬĪňĴȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭĪŅĚĽńĚėĴŐĸŃěĶŇĵīĶĶĴŒĬĔŅĶĮĢŇĭńĨŇĚŅĬěĶŇĚ 

ĔĶŃĭĺĬĔŅĶĪĭĪĺĬŐĸŃĮĶńĭĮĶŋĚĔŅĶĮĶŃŏĴŇĬ 
ĶŃħńĭĶŅĵĺŇĝŅ8ȮŒĬĶŃľĺƞŅĚĳŅėĔŅĶĻŉĔļŅȮŀŅěŅĶĵƢįŌƟĽŀĬěŃĺŅĚŐįĬĔŅĶĮĶŃŏĴŇĬįĸĪńŘĚŐĭĭĶŃľĺƞŅĚ

ŏĶňĵĬȮ&Formative) ŐĸŃĮĸŅĵĳŅėȮ&Summative) įƞŅĬŏŀĔĽŅĶŐĭĭĲŀĶƢĴĶŅĵĸŃŏŀňĵħĕŀĚĶŅĵĺŇĝŅȮĴĴ,ŢȮőħĵ
ĽŀħėĸƟŀĚĔńĭȮALOs ŏıŊŗŀĺńħėĺŅĴŏĕƟŅŒěĕŀĚĬńĔĻŉĔļŅŐĸŃŒľƟĕƟŀŏĽĬŀŐĬŃŀĵƞŅĚŏľĴŅŃĽĴȮŏĴŊŗŀĽŇŘĬĳŅėĔŅĶĻŉĔļŅȮ
ěŃĴňĔŅĶŐěĔŐĭĭĮĶŃŏĴŇĬĶŅĵĺŇĝŅŒľƟĬńĔĻŉĔļŅŐĽħĚėĺŅĴŏľŖĬĨƞŀĔĶŃĭĺĬĔŅĶŏĶňĵĬȮĔŅĶĽŀĬȮŐĸŃĔŅĶ
ĮĶŃŏĴŇĬįĸȮěŅĔĬńŘĬŀŅěŅĶĵƢěŃĬņįĸĮĶŃŏĴŇĬħńĚĔĸƞŅĺĴŅĪĭĪĺĬȮĮĶńĭĮĶŋĚĺŇīňĔŅĶĮĶŃŏĴŇĬȮŐĸŃĶŅĵĚŅĬœĺƟŒĬ
ŏŀĔĽŅĶŐĭĭĲŀĶƢĴĶŅĵĚŅĬįĸĔŅĶħņŏĬŇĬĔŅĶȮĴĴ,ŤȮ 

ĶŃħńĭľĸńĔĽŌĨĶ8ȮŏĴŊŗŀĽŇŘĬĽŋħĳŅėĔŅĶĻŉĔļŅȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶěŃĪĭĪĺĬįĸĔŅĶĮĶŃŏĴŇĬěŅĔ
ĬńĔĻŉĔļŅȮŐįĬĔŅĶĮĶńĭĮĶŋĚĪňŗĶŅĵĚŅĬőħĵŀŅěŅĶĵƢįŌƟĽŀĬȮĶĺĴĩŉĚįĸĔŅĶŏĶňĵĬĕŀĚĬńĔĻŉĔļŅȮŏıŊŗŀľŅĶŊŀŏĔňŗĵĺĔńĭ
ĔŅĶĮĶńĭőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶľĶŊŀĔŅĶĭĶŇľŅĶěńħĔŅĶȮŏĝƞĬȮĔŅĶŏıŇŗĴĔŇěĔĶĶĴŏĽĶŇĴľĸńĔĽŌĨĶŏıŊŗŀıńĥĬŅĪńĔļŃŐĸŃ
ĮĶŃĽĭĔŅĶĦƢĕŀĚĬńĔĻŉĔļŅȮĕƟŀĴŌĸŐĸŃĕƟŀŏĽĬŀŐĬŃĪňŗœħƟĶńĭěŃĩŌĔĬņĴŅľŅĶŊŀĶƞĺĴĔńĭėĦŅěŅĶĵƢŒĬĔŅĶĮĶŃĝŋĴȮ
After Teaching Review ĮĶŃěņĮƖȮŐĸŃĽĶŋĮĶŅĵĚŅĬœĺƟŒĬŏŀĔĽŅĶȮĴĴ,Ŧ 

ĔŅĶĮĶńĭĮĶŋĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚ8ȮĕƟŀĴŌĸěŅĔĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅŒĬĶŃħńĭĶŅĵĺŇĝŅȮĶŅĵĮƖȮ
ŐĸŃĶŃħńĭľĸńĔĽŌĨĶȮŏĝƞĬȮįĸĚŅĬőėĶĚĚŅĬ, ĔŅĶĮĶŃŏĴŇĬİƗĔĚŅĬ, ŐĸŃįĸĽńĴķĪīŇśĪŅĚĔŅĶŏĶňĵĬȮěŃĩŌĔĬņĴŅŒĝƟŒĬ
ĔŅĶĪĭĪĺĬľĸńĔĽŌĨĶĮĶŃěņĮƖĶƞĺĴĔńĭĕƟŀŏĽĬŀŐĬŃěŅĔįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵȮ&įŌƟĮĶŃĔŀĭĔŅĶ, ĻŇļĵƢŏĔƞŅ, ĬŅĵěƟŅĚ, 
ĬńĔĻŉĔļŅ'ȮŏıŊŗŀĮĶńĭĮĶŋĚŏĬŊŘŀľŅĺŇĝŅ, ĺŇīňĔŅĶĽŀĬ, ŐĸŃŏėĶŊŗŀĚĴŊŀĮĶŃŏĴŇĬįĸŒľƟĪńĬĽĴńĵȮĽŀħėĸƟŀĚĔńĭŏĪėőĬőĸĵň
ŐĸŃĴŅĨĶģŅĬĕŀĚĔŅĶĪņĚŅĬĪňŗŏĮĸňŗĵĬœĮȮĶĺĴĩŉĚĔŅĶıńĥĬŅĻńĔĵĳŅıŀŅěŅĶĵƢįŌƟĽŀĬŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĔŅĶ
ħņŏĬŇĬĚŅĬŐĸŃįĸĔŅĶĮĶńĭĮĶŋĚěŃĩŌĔĭńĬĪŉĔȮĨĶĺěĽŀĭȮŐĸŃĪĭĪĺĬŒĬŐĨƞĸŃĮƖȮŏıŊŗŀŒľƟĴńŗĬŒěĺƞŅľĸńĔĽŌĨĶĴň
ėŋĦĳŅıŐĸŃĴňėĺŅĴĽŀħėĸƟŀĚĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚĽŅĕŅĺŇĝŅŀĵŌƞŏĽĴŀ 
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Ť, ėĦŅěŅĶĵƢȮ&Academic Staff) 
ėĦŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶĴňĔŅĶĨŇħĨŅĴĳŅĶŃĚŅĬĕŀĚėĦŅěŅĶĵƢŏĮƦĬĮĶŃěņĪŋĔĮƖŏıŊŗŀŒĝƟ

ŒĬĔŅĶĺŅĚŐįĬħƟŅĬĭŋėĸŅĔĶĪŅĚĔŅĶĻŉĔļŅŏıŊŗŀŒľƟŏľĴŅŃĽĴĔńĭěņĬĺĬńĔĻŉĔļŅŒĬŐĨƞĸŃĮƖȮőħĵĭŋėĸŅĔĶĽŅĵ
ĺŇĝŅĔŅĶĕŀĚėĦŃł ĮĶŃĔŀĭħƟĺĵŀŅěŅĶĵƢĮĶŃěņŐĸŃŀŅěŅĶĵƢıŇŏĻļȮĞŉŗĚőħĵėĺŅĴĽŅĴŅĶĩĕŀĚėĦŅěŅĶĵƢŐĨƞĸŃ
ĪƞŅĬœħƟĶńĭĔŅĶĔņľĬħȮĮĶŃŏĴŇĬȮŐĸŃĽŊŗŀĽŅĶŀĵƞŅĚĨƞŀŏĬŊŗŀĚŏıŊŗŀŒľƟėĦŅěŅĶĵƢĽŅĴŅĶĩěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĴň
ėŋĦĳŅıŒľƟŐĔƞĬńĔĻŉĔļŅœħƟ 

 
ť, ĚŅĬĭĶŇĔŅĶŏıŊŗŀĽĬńĭĽĬŋĬĬńĔĻŉĔļŅȮ&Student Support Service) 

ėĦŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶĴňĽņĬńĔĚŅĬĭĶŇľŅĶĔŅĶĻŉĔļŅĪňŗĪņľĬƟŅĪňŗĽĬńĭĽĬŋĬĚŅĬħƟŅĬ
ĭĶŇĔŅĶŐĸŃĔŇěĔĶĶĴĬńĔĻŉĔļŅŀĵƞŅĚŏĮƦĬĶŃĭĭȮőħĵėĦŃĴňĔŅĶĨŇħĨŅĴŐĸŃĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶŏľĸƞŅĬňŘŏĮƦĬ
ĮĶŃěņĪŋĔĮƖȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅœħƟĶńĭĔŅĶĽĬńĭĽĬŋĬŀĵƞŅĚŏľĴŅŃĽĴȮŐĸŃĴňőŀĔŅĽŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĬŀĔľĸńĔĽŌĨĶĪňŗ
ĽƞĚŏĽĶŇĴĔŅĶıńĥĬŅĪńĔļŃĶŀĭħƟŅĬȮŒĬĽƞĺĬĕŀĚĬőĵĭŅĵĔŅĶĶńĭĬńĔĻŉĔļŅŒľĴƞȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶěŃĪņ
ĔŅĶĪĭĪĺĬŏĮƦĬĮĶŃěņĪŋĔĮƖȮőħĵıŇěŅĶĦŅėŋĦĽĴĭńĨŇıŊŘĬģŅĬĪňŗěņŏĮƦĬĽņľĶńĭĔŅĶŏĶňĵĬĶŌƟħƟŅĬĺŇĪĵŅĔŅĶŐĸŃ
ŏĪėőĬőĸĵňħŇěŇĪńĸȮŐĸŃŒľƟĽŀħėĸƟŀĚĔńĭĬőĵĭŅĵĕŀĚĴľŅĺŇĪĵŅĸńĵĴľŇħĸŐĸŃĪŇĻĪŅĚĔŅĶıńĥĬŅĕŀĚĮĶŃŏĪĻȮ
ĬŀĔěŅĔĬňŘȮŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅȮĬńĔĻŉĔļŅěŃœħƟĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěĨƞŀĔŅĶŒľƟĭĶŇĔŅĶħƟŅĬĨƞŅĚȮŕȮĞŉŗĚįĸĔŅĶ
ĮĶŃŏĴŇĬěŃĩŌĔĬņĴŅŒĝƟŏıŊŗŀĮĶńĭĮĶŋĚėŋĦĳŅıĔŅĶŒľƟĭĶŇĔŅĶŐĸŃĨŀĭĽĬŀĚėĺŅĴĨƟŀĚĔŅĶĕŀĚĬńĔĻŉĔļŅœħƟŀĵƞŅĚ
ĨƞŀŏĬŊŗŀĚ 

 
Ŧ, ĽŇŗĚŀņĬĺĵėĺŅĴĽŃħĺĔŐĸŃőėĶĚĽĶƟŅĚıŊŘĬģŅĬȮ&Facilities and Infrastructure) 

ėĦŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶĴňĽĩŅĬĪňŗŐĸŃĽŇŗĚŀņĬĺĵėĺŅĴĽŃħĺĔĪňŗĶŀĚĶńĭĔŅĶěńħĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĮĶŃĔŀĭħƟĺĵľƟŀĚŏĶňĵĬěņĬĺĬȮšşȮľƟŀĚȮŐĸŃľƟŀĚĮĢŇĭńĨŇĔŅĶėŀĴıŇĺŏĨŀĶƢ
ěņĬĺĬȮŤȮľƟŀĚȮőħĵŐĨƞĸŃľƟŀĚĽŅĴŅĶĩĶŀĚĶńĭĬńĔĻŉĔļŅœħƟĽŌĚĽŋħȮŦşȮėĬȮĬŀĔěŅĔĬňŘĵńĚĴňıŊŘĬĪňŗĪņĚŅĬĶƞĺĴĔńĬȮ
&co-working space) ĽņľĶńĭĬńĔĻŉĔļŅȮĶĺĴĩŉĚľƟŀĚŒĝƟĚŅĬŀŊŗĬȮŕȮŏĝƞĬȮľŀĮĶŃĝŋĴŒľĠƞȮľƟŀĚĮĶŃĝŋĴĵƞŀĵıĶƟŀĴěŀȮ
LED ľƟŀĚŀƞŅĬľĬńĚĽŊŀȮŐĸŃľƟŀĚıĵŅĭŅĸȮŏĮƦĬĨƟĬȮŏıŊŗŀĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟŐĸŃĔŅĶĪņĚŅĬĪńŘĚŒĬĶŅĵĺŇĝŅŐĸŃ
ĬŀĔľĸńĔĽŌĨĶ 

ėĦŃłȮĴňĶŃĭĭŏıŊŗŀĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĭĭȮE-Learning ĳŅĵŒĬĝŊŗŀĺƞŅȮMyCourses1 őħĵ
ĬńĔĻŉĔļŅĽŅĴŅĶĩŏĕƟŅĩŉĚŏĬŊŘŀľŅĔŅĶŏĶňĵĬĶŌƟįƞŅĬĶŃĭĭŀŇĬŏĪŀĶƢŏĬŖĨŐĸŃŀŇĬĪĶŅŏĬŖĨȮŐĸŃŏĮƦĬŐıĸĨĲŀĶƢĴħŇěŇĪńĸ
ľĸńĔĪňŗŒĝƟĽņľĶńĭĔŅĶĽŊŗŀĽŅĶŐĸŃŐĸĔŏĮĸňŗĵĬĕƟŀĴŌĸĶŃľĺƞŅĚįŌƟĽŀĬĔńĭĬńĔĻŉĔļŅŒĬŐĨƞĸŃĶŅĵĺŇĝŅȮĬŀĔěŅĔĬňŘȮĵńĚĴň

 
1 https://mycourses.ict.mahidol.ac.th 
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ŨŨ 

 

ĔŅĶěńħŏĨĶňĵĴĞŀĲĨƢŐĺĶƢŐĸŃŁŅĶƢħŐĺĶƢȮŏĝƞĬȮŀŋĮĔĶĦƢŏėĶŊŀĕƞŅĵȮŀŋĮĔĶĦƢĽņľĶńĭȮIoTȮŐĸŃŏėĶŊŗŀĚėŀĴıŇĺŏĨŀĶƢȮ
ŏıŊŗŀĽĬńĭĽĬŋĬĔŅĶĪņĺŇěńĵŐĸŃĔŅĶŏĶňĵĬĶŌƟŐĭĭĮĢŇĭńĨŇěĶŇĚŒĬľƟŀĚŏĶňĵĬȮőħĵŏĜıŅŃŒĬĶŅĵĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĶŃĭĭ
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ĪňŗěņŏĮƦĬĨƞŀĔŅĶŏĶňĵĬĶŌƟȮŏĝƞĬȮMicrosoft Windows, Microsoft Office ŏĮƦĬĨƟĬ 

ĪŅĚėĦŃłȮĴňĶŃĭĭĔŅĶĭņĶŋĚĶńĔļŅŐĸŃĮĶńĭĮĶŋĚĽŇŗĚŀņĬĺĵėĺŅĴĽŃħĺĔŐĸŃőėĶĚĽĶƟŅĚıŊŘĬģŅĬŀĵƞŅĚ
ĨƞŀŏĬŊŗŀĚȮőħĵİƙŅĵĺŇĻĺĔĶĶĴěŃħņŏĬŇĬĔŅĶĨĶĺěĽŀĭŀŋĮĔĶĦƢŒĬľƟŀĚŏĶňĵĬȮŏĝƞĬȮőĨƠŃŏĶňĵĬȮőĮĶŏěĔŏĨŀĶƢȮĶŃĭĭ
ŏĽňĵĚȮŐĸŃėŀĴıŇĺŏĨŀĶƢŏĮƦĬĮĶŃěņĪŋĔĺńĬȮĬŀĔěŅĔĬňŘȮėĦŃłȮĵńĚŏĔŖĭĕƟŀĴŌĸėĺŅĴėŇħŏľŖĬŐĸŃėĺŅĴıŉĚıŀŒěĕŀĚ
ĬńĔĻŉĔļŅŐĸŃŀŅěŅĶĵƢįƞŅĬŐĭĭĽŀĭĩŅĴȮŏıŊŗŀĬņĴŅĺŇŏėĶŅŃľƢŐĸŃıńĥĬŅŒľƟĽŇŗĚŀņĬĺĵėĺŅĴĽŃħĺĔĨŀĭőěĪĵƢĔŅĶ
ŒĝƟĚŅĬŀĵƞŅĚŐĪƟěĶŇĚ 

 
ŧ, įĸĸńıīƢŐĸŃįĸĽńĴķĪīŇśȮ&Output and Outcomes) 

ľĸńĔĽŌĨĶĴňĶŃĭĭĔŅĶŏĔŖĭĶĺĭĶĺĴŐĸŃĨŇħĨŅĴįĸĽńĴķĪīŇśĪŅĚĔŅĶŏĶňĵĬŐĸŃėĺŅĴĔƟŅĺľĬƟŅĕŀĚĬńĔĻŉĔļŅ
ŀĵƞŅĚĨƞŀŏĬŊŗŀĚŒĬĪŋĔĳŅėĔŅĶĻŉĔļŅȮěĬĔĶŃĪńŗĚĽņŏĶŖěĔŅĶĻŉĔļŅȮőħĵĬńĔĻŉĔļŅěŃœħƟĶńĭĔŅĶħŌŐĸŐĸŃĨŇħĨŅĴŀĵƞŅĚ
ŒĔĸƟĝŇħěŅĔŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŐĸŃĽņĬńĔĚŅĬĭĶŇľŅĶĔŅĶĻŉĔļŅȮŏıŊŗŀĮĶŃŏĴŇĬŐĸŃ
ĽƞĚŏĽĶŇĴĔŅĶŏĶňĵĬĶŌƟŀĵƞŅĚŏĮƦĬĶŃĭĭȮĬŀĔěŅĔĬňŘȮŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅȮėĦŃłȮěŃħņŏĬŇĬĔŅĶěńħĽƞĚŐĭĭĽņĶĺěœĮĵńĚ
ĔĸŋƞĴįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵȮŀŅĪŇȮĬńĔĻŉĔļŅȮĭńĦĤŇĨȮŐĸŃįŌƟŒĝƟĭńĦĤŇĨȮŏıŊŗŀĶĺĭĶĺĴėĺŅĴėŇħŏľŖĬŏĔňŗĵĺĔńĭėĺŅĴıŉĚ
ıŀŒěȮĔŅĶĴňĽƞĺĬĶƞĺĴȮĔŅĶěƟŅĚĚŅĬȮĶĺĴĩŉĚĮĶŃŏħŖĬŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚȮŏıŊŗŀĬņĕƟŀĴŌĸĴŅĺŇŏėĶŅŃľƢȮĨŇħĨŅĴȮŐĸŃ
ŏĮĶňĵĭŏĪňĵĭįĸĸńıīƢŒĬĳŅıĶĺĴȮŀńĬěŃĬņœĮĽŌƞĔŅĶĮĶńĭĮĶŋĚŐĸŃıńĥĬŅľĸńĔĽŌĨĶŒľƟĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶ
ĕŀĚįŌƟŏĶňĵĬŐĸŃĨĸŅħŐĶĚĚŅĬŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮőħĵĕƟŀĴŌĸĪňŗŒĝƟŒĬĔŅĶĺńħįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŐĸŃįĸĽńĴķĪīŇśȮ
ĮĶŃĔŀĭħƟĺĵ 

¶ ĕƟŀĴŌĸħƟŅĬĔŅĶĽņŏĶŖěĔŅĶĻŉĔļŅȮŏĝƞĬȮĶŃħńĭĔŅĶĭĶĶĸŋįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶȮŀńĨĶŅĔŅĶ
ĽņŏĶŖěĔŅĶĻŉĔļŅŒĬŐĨƞĸŃĝńŘĬĮƖȮŀńĨĶŅĔŅĶĸŅŀŀĔȮŐĸŃĶŃĵŃŏĺĸŅŏĜĸňŗĵŒĬĔŅĶĽņŏĶŖěĔŅĶĻŉĔļŅ 

¶ ĕƟŀĴŌĸħƟŅĬįĸĚŅĬĕŀĚĬńĔĻŉĔļŅȮŏĝƞĬȮěņĬĺĬĶŅĚĺńĸěŅĔĔŅĶŐĕƞĚĕńĬĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇ 
¶ ĕƟŀĴŌĸħƟŅĬėĺŅĴıŉĚıŀŒěĕŀĚĭńĦĤŇĨȮŏĝƞĬȮėĺŅĴŏľŖĬĨƞŀĳŅıĶĺĴĕŀĚľĸńĔĽŌĨĶȮŐĸŃįĸĸńıīƢĔŅĶ
ŏĶňĵĬĶŌƟĪňŗœħƟĶńĭȮ&ĮĶŃŏĴŇĬĨĬŏŀĚ' 

¶ ĕƟŀĴŌĸħƟŅĬėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨȮŏĝƞĬȮėĺŅĴŏľĴŅŃĽĴĕŀĚĪńĔļŃĪňŗĬńĔĻŉĔļŅĴňĨƞŀĔŅĶĪņĚŅĬ
ěĶŇĚȮŐĸŃĕƟŀŏĽĬŀŐĬŃĨƞŀŐĬĺĪŅĚĔŅĶıńĥĬŅľĸńĔĽŌĨĶ 

¶ ĕƟŀĴŌĸĔŅĶĨŇħĨŅĴĭńĦĤŇĨľĸńĚĽņŏĶŖěĔŅĶĻŉĔļŅȮŏĝƞĬȮĽĩŅĬĳŅıĔŅĶĴňĚŅĬĪņĳŅĵŒĬĶŃĵŃŏĺĸŅȮŠȮĮƖ
ľĸńĚěŅĔěĭĔŅĶĻŉĔļŅ 
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮťšşȮŏĴŊŗŀĺńĬĪňŗȮŠŦȮĔńĬĵŅĵĬȮšŤťŧ 
Šşş 

 

ĪńŘĚĬňŘȮľĸńĔĽŌĨĶĴňĨńĺĝňŘĺńħŏıŊŗŀĺńħįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗĽŃĪƟŀĬ PLO ŏĴŊŗŀĽŇŘĬĽŋħĔŅĶĻŉĔļŅȮħńĚĬňŘ 
PLO ĨńĺĝňŘĺńħȮ- įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

PLO1: ĮĶŃĵŋĔĨƢŒĝƟľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĺŇĪĵŅĔŅĶŐĸŃ
ŏĪėőĬőĸĵňħŇěŇĪńĸŒĬĭĶŇĭĪĨƞŅĚȮŕȮŏıŊŗŀĺŇŏėĶŅŃľƢȮŐĸŃŐĔƟœĕ
ėĺŅĴĪƟŅĪŅĵĪŅĚŏĪėőĬőĸĵňĪňŗĞńĭĞƟŀĬ 
Apply fundamental principles of digital science and 
technology in various contexts to analyze and solve 
complex technological challenges. 

1. ĴňįĸįƞŅĬŒĬĶŅĵĺŇĝŅŒĬĔĸŋƞĴĺŇĝŅĭńĚėńĭ ŐĸŃ 
2. ĴňįĸįƞŅĬĔŅĶĽŀĭĕƟŀŏĽĬŀȮ&Proposal) ŀīŇĭŅĵ
ĔŅĶŐĔƟœĕĮƤĠľŅȮŒĬĶŅĵĺŇĝŅŒĬĔĸŋƞĴĺŇĝŅȮCapstone 
(ITDS 493 Capstone Project in Digital Science 
and Technology) 

PLO2: ŐĔƟœĕĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĔŅĶŐĸŃ
ŏĪėőĬőĸĵňħŇěŇĪńĸŀĵƞŅĚŏĮƦĬĶŃĭĭŐĸŃŏľĴŅŃĽĴĔńĭĭĶŇĭĪ
ĪňŗĔņľĬħ 
Solve problems related to digital science and 
technology systematically and appropriately in with the 
given context. 

1. ĴňįĸįƞŅĬŒĬĶŅĵĺŇĝŅŒĬĔĸŋƞĴĺŇĝŅŏĸŊŀĔŏĜıŅŃħƟŅĬ 
 ŐĸŃ 
2. ĴňįĸįƞŅĬŒĬĶŅĵĺŇĝŅŒĬĔĸŋƞĴĺŇĝŅŏĽĶŇĴĽĶƟŅĚĮĶŃĽĭĔŅĶĦƢ
ŀŅĝňıȮ 

PLO3: ŀŀĔŐĭĭŐĬĺĪŅĚŐĔƟĮƤĠľŅħƟŅĬħŇěŇĪńĸŒĬĽŅĕŅ
ĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸįƞŅĬĔŅĶĺŇŏėĶŅŃľƢŐĬĺőĬƟĴ
ĪŅĚŏĪėőĬőĸĵňȮėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟŒĝƟȮľĶŊŀĕƟŀĔņľĬħĕŀĚ
ŀŋĨĽŅľĔĶĶĴȮőħĵĴŋƞĚŏĬƟĬŒĬĽŅĕŅŏĜıŅŃĪŅĚȮœħƟŐĔƞȮ
ĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢȮ&SE) ĺŇĪĵŅĔŅĶĕƟŀĴŌĸȮ&DS) ėĺŅĴ
ĴńŗĬėĚĮĸŀħĳńĵĪŅĚœĞŏĭŀĶƢȮ&CY) ľĶŊŀŀŇĬŏĪŀĶƢŏĬŖĨŐľƞĚ
ĽĶĶıĽŇŗĚȮ&IoT) 
Design digital solutions in digital science and technology 
by analyzing technological trends and user needs or 
industry requirements, with a focus on specialized areas 
such as Software Engineering (SE), Data Science (DS), 
Cybersecurity (CY), or Internet of Things (IoT). 

/,ȮĴňįĸįƞŅĬŒĬĶŅĵĺŇĝŅŒĬĔĸŋƞĴĺŇĝŅŏĽĶŇĴĽĶƟŅĚĮĶŃĽĭĔŅĶĦƢ
ŀŅĝňıȮŐĸŃ 
0,ȮĴňįĸįƞŅĬŒĬĶŅĵĺŇĝŅŒĬĔĸŋƞĴĺŇĝŅȮCapstone 
  

PLO28ȮıńĥĬŅŐĬĺĪŅĚŐĔƟĮƤĠľŅħƟŅĬħŇěŇĪńĸĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ
ĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸĨŅĴĔŅĶŀŀĔŐĭĭĪňŗĔņľĬħȮőħĵŒĝƟ
ėĺŅĴŏĝňŗĵĺĝŅĠŒĬĽŅĕŅĨƞŅĚȮŕȮŏĝƞĬȮĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢȮ&SE), 
ĺŇĪĵŅĔŅĶĕƟŀĴŌĸȮ&DS), ėĺŅĴĴńŗĬėĚĮĸŀħĳńĵĪŅĚœĞŏĭŀĶƢȮ&CY) 
ľĶŊŀŀŇĬŏĪŀĶƢŏĬŖĨŐľƞĚĽĶĶıĽŇŗĚȮ&IoT'Ȯ 
Develop digital solutions related to digital science and 
technology based on the given design, with expertise in 
areas such as Software Engineering, Data Science (DS), 
Cybersecurity (CY), or Internet of Things (IoT). 

/,ȮĴňįĸįƞŅĬŒĬĶŅĵĺŇĝŅŒĬĔĸŋƞĴĺŇĝŅŏĽĶŇĴĽĶƟŅĚĮĶŃĽĭĔŅĶĦƢ
ŀŅĝňıȮŐĸŃ 
0,ȮĴňįĸįƞŅĬŒĬĶŅĵĺŇĝŅŒĬĔĸŋƞĴĺŇĝŅȮCapstone 
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ŠşŠ 

 

PLO ĨńĺĝňŘĺńħȮ- įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 

PLO5: ĽŊŗŀĽŅĶŒĬľńĺĕƟŀĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĔŅĶŐĸŃ
ŏĪėőĬőĸĵňħŇěŇĪńĸȮŒĬĭĶŇĭĪĪŅĚĺŇĝŅĔŅĶŐĸŃŀŅĝňıȮįƞŅĬ
ĝƞŀĚĪŅĚĔŅĶıŌħŐĸŃĔŅĶŏĕňĵĬȮőħĵĮĶńĭŒĝƟĶŌĮŐĭĭ
ĴŅĨĶģŅĬŐĸŃĽŊŗŀħŇěŇĪńĸŒľƟŏľĴŅŃĽĴĔńĭĔĸŋƞĴįŌƟĶńĭĽŅĶœħƟ
ŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
Communicate effectively on topics related to digital 
science and technology for academic and professional 
contexts through verbal, written, and online channels. 

1. ĴňįĸįƞŅĬĔŅĶĬņŏĽĬŀįĸĚŅĬěŅĔĔŅĶİƗĔĚŅĬŐĸŃĽľĔŇě
ĻŉĔļŅĨƞŀŀŅěŅĶĵƢĬŇŏĪĻĔƢŐĸŃįŌƟĬŇŏĪĻĔƢ ĪńŘĚŒĬĶŌĮŐĭĭĔŅĶŏĕňĵĬ
ŐĸŃĺŅěŅőħĵŒĝƟĽŊŗŀŐĸŃŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴ ŐĸŃ 
2. ĴňįĸįƞŅĬĔŅĶĬņŏĽĬŀįĸĚŅĬěŅĔĔŅĶĪņőėĶĚĚŅĬĨƞŀ
ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŐĸŃȮCommittee ĪńŘĚŒĬĶŌĮŐĭĭĔŅĶŏĕňĵĬ
ŐĸŃĺŅěŅőħĵŒĝƟĽŊŗŀŐĸŃŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴ  

PLO6: ŐĽħĚĪńĔļŃĔŅĶĪņĚŅĬŏĮƦĬĪňĴŐĸŃėĺŅĴĶƞĺĴĴŊŀŀĵƞŅĚĴŊŀ
ŀŅĝňıŒĬĪňĴĪňŗĴňėĺŅĴŏĝňŗĵĺĝŅĠľĸŅĔľĸŅĵŒĬŀŋĨĽŅľĔĶĶĴħŇěŇĪńĸ
ŏıŊŗŀĭĶĶĸŋŏĮƚŅľĴŅĵĶƞĺĴĔńĬ 
Demonstrate professional teamwork and collaboration 
skills within the multidisciplinary team in digital industry 
to achieve team goals. 

1. ĴňĮĶŃĽĭĔŅĶĦƢĔŅĶĪņĚŅĬěĶŇĚŒĬŀŋĨĽŅľĔĶĶĴħŇěŇĪńĸ ěŅĔ
ĔŅĶİƗĔĚŅĬŀĵƞŅĚĬƟŀĵȮ4ȮľĬƞĺĵĔŇĨȮŐĸŃĽľĔŇěĻŉĔļŅŀĵƞŅĚĬƟŀĵȮ
6 ľĬƞĺĵĔŇĨȮȮȮőħĵĪņĚŅĬĶƞĺĴĔńĭįŌƟĬŇŏĪĻĔƢŐĸŃĪňĴĚŅĬ ŐĸŃ 
2. ĴňįĸįƞŅĬĔŅĶĮĶŃŏĴŇĬħƟŅĬĪńĔļŃĔŅĶĪņĚŅĬĶƞĺĴĔńĬŒĬĪňĴ
ŀĵƞŅĚĴŊŀŀŅĝňıěŅĔĔŅĶİƗĔĚŅĬŐĸŃĽľĔŇěĻŉĔļŅőħĵįŌƟĬŇŏĪĻĔƢ
ŐĸŃŀŅěŅĶĵƢĬŇŏĪĻĔƢ 

PLO7: ŐĽħĚėĺŅĴĨĶŃľĬńĔĶŌƟħƟŅĬħŇěŇĪńĸŐĸŃėĺŅĴŏĮƦĬıĸŏĴŊŀĚ
őĸĔȮőħĵĵŉħĴńŗĬŒĬėĺŅĴĶńĭįŇħĝŀĭĪŅĚĽńĚėĴŐĸŃěĶŇĵīĶĶĴŒĬĔŅĶ
ĮĢŇĭńĨŇĚŅĬĪńŘĚŒĬĭĶŇĭĪĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮĳŅĵŒĬĽŅĕŅĺŇĝŅ
ĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸ 
Demonstrate digital awareness and global citizenship by 
upholding social and ethical responsibility in academic 
and professional practices within the domain of digital 
science and technology. 

1. œĴƞĴňĔŅĶĔĶŃĪņįŇħěĶŇĵīĶĶĴĶŃľĺƞŅĚĔŅĶĻŉĔļŅȮŐĸŃ 
2. ĴňįĸįƞŅĬĔŅĶĮĶŃŏĴŇĬěŅĔĔŅĶİƗĔĚŅĬŒĬħƟŅĬėŋĦīĶĶĴ 
ěĶŇĵīĶĶĴȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭĨƞŀĔŅĶĮĢŇĭńĨŇĚŅĬ ěŅĔĔŅĶ
İƗĔĚŅĬŐĸŃĽľĔŇěĻŉĔļŅőħĵįŌƟĬŇŏĪĻĔƢŐĸŃŀŅěŅĶĵƢĬŇŏĪĻĔƢ 

PLO8: ŐĽħĚŒľƟŏľŖĬĩŉĚėĺŅĴĽŅĴŅĶĩĕŀĚįŌƟŏĶňĵĬĶŌƟĨĸŀħ
ĝňĺŇĨĪňŗĽŅĴŅĶĩŐĽĺĚľŅėĺŅĴĶŌƟŒľĴƞŀĵƞŅĚŀŇĽĶŃŒĬĽŅĕŅ
ĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸ 
Demonstrate the abilities of lifelong learners who 
independently acquire emerging knowledge 
related to digital science and technology. 

1. ĴňŐįĬĔŅĶıńĥĬŅĨĬŏŀĚįƞŅĬĔŅĶĽŃĪƟŀĬėĺŅĴėŇħȮ
&Reflection report) ěŅĔĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚľĶŊŀ
ĮĶŃĽĭĔŅĶĦƢĪňŗœħƟĶńĭěŅĔĔŅĶĮĢŇĭńĨŇĚŅĬěŅĔĔŅĶİƗĔĚŅĬ
ŐĸŃĽľĔŇěĻŉĔļŅ ŐĸŃ 
2. ĴňįĸįƞŅĬĔŅĶĮĶŃŏĴŇĬħƟŅĬĪńĔļŃĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨěŅĔ
ĔŅĶİƗĔĚŅĬŐĸŃĽľĔŇěĻŉĔļŅőħĵįŌƟĬŇŏĪĻĔƢŐĸŃŀŅěŅĶĵƢĬŇŏĪĻĔƢ 
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Šşš 

 

ľĴĺħĪňŗȮŨ 
ĶŃĭĭŐĸŃĔĸœĔĔŅĶıńĥĬŅľĸńĔĽŌĨĶ 

 

Š. ĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇįĸĕŀĚĔŅĶĽŀĬ 
 Š.Š ĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇįĸĕŀĚĔŅĶĽŀĬĶŃħńĭĶŅĵĺŇĝŅ 

&Š' ĔņľĬħŒľƟŀŅěŅĶĵƢĪņĭńĬĪŉĔľĸńĚĔŅĶĽŀĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅȮŏıŊŗŀŏĮƦĬĕƟŀĴŌĸŒĬĔŅĶıńĥĬŅĔŅĶĽŀĬ 
&š' ĔņľĬħŒľƟŀŅěŅĶĵƢĮĶŃŏĴŇĬįĸĔŅĶŀĭĶĴȮŏĴŊŗŀĴňĔŅĶěńħŀĭĶĴȮĽńĴĴĬŅħƟŅĬĔŅĶĽŀĬȮŐĸŃĴňĔŅĶ
ĨŇħĨŅĴĔŅĶĬņėĺŅĴĶŌƟěŅĔĔŅĶŀĭĶĴœĮŒĝƟŒĬĔŅĶıńĥĬŅĔŅĶĽŀĬ 

&Ţ' ĺŇŏėĶŅŃľƢįĸĔŅĶĮĶŃŏĴŇĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪŋĔĶŅĵĺŇĝŅőħĵĬńĔĻŉĔļŅ 
&ţ' ĔņľĬħŒľƟĴňĮĶŃŏħŖĬŏĔňŗĵĺĔńĭĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢœĺƟŒĬĔŅĶĮĶŃĝŋĴŀŅěŅĶĵƢ
įŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶľĶŊŀĔŅĶĽńĴĴĬŅŀŅěŅĶĵƢĮĶŃěņĮƖ 

 
 Š.šȮ  ĔŅĶĮĶŃŏĴŇĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢ 

&Š' ĺŇŏėĶŅŃľƢįĸĔŅĶĮĶŃŏĴŇĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĕŀĚĪŋĔĶŅĵĺŇĝŅőħĵĬńĔĻŉĔļŅȮĞŉŗĚĴňĕƟŀėņĩŅĴ
ŏĔňŗĵĺĔńĭĪńĔļŃĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢ ĔŅĶĨĶĚĨƞŀŏĺĸŅ ĔŅĶĝňŘŐěĚŏĮƚŅľĴŅĵŐĸŃĺńĨĩŋĮĶŃĽĚėƢĕŀĚ
ĶŅĵĺŇĝŅȮĔŅĶĝňŘŐěĚŏĔĦĤƢĔŅĶĮĶŃŏĴŇĬįĸĶŅĵĺŇĝŅŐĸŃĔŅĶŒĝƟĽŊŗŀĔŅĶĽŀĬ 

&š' ĽńĚŏĔĨĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢőħĵŏıŊŗŀĬŀŅěŅĶĵƢȮĮĶŃīŅĬľĸńĔĽŌĨĶȮȮĶŀĚėĦĭħňľĶŊŀįŌƟĝƞĺĵėĦĭħňİƙŅĵ
ĔŅĶĻŉĔļŅȮľĶŊŀėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬĪńĔļŃĔŅĶĽŀĬĪňŗėĦŃłȮŐĨƞĚĨńŘĚ 

 
š.  ĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴ Ȯ 

&Š' ĔŅĶĺŇŏėĶŅŃľƢŐĭĭĽŀĭĩŅĴĭńĦĤŇĨŏĔňŗĵĺĔńĭĔŅĶĬņėĺŅĴĶŌƟœĮŒĝƟŒĬĔŅĶĮĢŇĭńĨŇĚŅĬȮŏıŊŗŀĨŇħĨŅĴ
ĮĶŃŏĴŇĬėĺŅĴĶŌƟĕŀĚĬńĔĻŉĔļŅĺƞŅ ĽŅĴŅĶĩĮĢŇĭńĨŇĚŅĬœħƟľĶŊŀœĴƞ ĴňėĺŅĴĶńĭįŇħĝŀĭ ŐĸŃėĺĶœħƟĶńĭ
ĔŅĶıńĥĬŅŒĬħƟŅĬŒħ 

&š' ĔŅĶĽņĶĺěŐĸŃĽŀĭĩŅĴėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨȮ 
&Ţ' ĔŅĶĮĶŃĝŋĴȮĽńĴĴĬŅŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮőħĵŏĝŇĠįŌƟŏĝňŗĵĺĝŅĠȮįŌƟĪĶĚėŋĦĺŋĥŇȮįŌƟŒĝƟĭńĦĤŇĨ
ŏĕƟŅĶƞĺĴŏıŊŗŀŐĽħĚėĺŅĴŏľŖĬŏĔňŗĵĺĔńĭŏĬŊŘŀľŅľĸńĔĽŌĨĶȮŏıŊŗŀĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒľƟĨĶĚĨƞŀėĺŅĴĨƟŀĚĔŅĶ
ĕŀĚĽńĚėĴŐĸŃĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚĽńĚėĴ 

&ţ' ĴňĔŅĶĶĺĭĶĺĴĕƟŀĴŌĸĪńŘĚľĴħŏıŊŗŀĮĶńĭĮĶŋĚŐĸŃıńĥĬŅľĸńĔĽŌĨĶ ĨĸŀħěĬĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶĔŅĶ
ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪńŘĚŒĬĳŅıĶĺĴŐĸŃŒĬŐĨƞĸŃĶŅĵĺŇĝŅ 
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ŠşŢ 

 

Ţ.  ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶħņŏĬŇĬĚŅĬĨŅĴĶŅĵĸŃŏŀňĵħľĸńĔĽŌĨĶ 
  ľĸńĔĽŌĨĶěŃĨŇħĨŅĴĔŅĶħņŏĬŇĬĔŅĶħƟŅĬĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵŀŇĚěŅĔŐĭĭĮĶŃŏĴŇĬĶŅĵĺŇĝŅěŅĔėĺŅĴ
ėŇħŏľŖĬĕŀĚĬńĔĻŉĔļŅŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶěŃıŇěŅĶĦŅįĸĔŅĶŏĶňĵĬŐĸŃ
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŒĬĶŃħńĭĶŅĵĺŇĝŅȮĶĺĴĩŉĚĮĶŃŏħŖĬĨƞŅĚȮŕȮŏĔňŗĵĺĔńĭĔŅĶěńħĔŅĶĶŅĵĺŇĝŅȮŏıŊŗŀĮĶńĭĮĶŋĚĔŅĶ
ħņŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶȮőħĵĽĶŋĮĕƟŀĴŌĸŒĬŏŀĔĽŅĶĶŅĵĚŅĬįĸĔŅĶħņŏĬŇĬĔŅĶĶŅĵĺŇĝŅȮ&ĴĴ,Ť-MU3'ȮŐĸŃ
ĶŅĵĚŅĬįĸĔŅĶħņŏĬŇĬĔŅĶĶŃħńĭľĸńĔĽŌĨĶȮ&ĴĴ,Ŧ-MU5'ȮŏıŊŗŀŒĝƟŒĬĔŅĶıńĥĬŅŐĸŃĮĶńĭĮĶŋĚĔŅĶħņŏĬŇĬĚŅĬĕŀĚ
ľĸńĔĽŌĨĶĨŅĴĸņħńĭ 

 
ţ.  ĔŅĶĪĭĪĺĬįĸĔŅĶĮĶŃŏĴŇĬŐĸŃĺŅĚŐįĬĮĶńĭĮĶŋĚ-ıńĥĬŅľĸńĔĽŌĨĶ 

&Š' ĴňĔŅĶĺŇŏėĶŅŃľƢŐĸŃĶŅĵĚŅĬįĸĔŅĶĮĶŃŏĴŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬĶŅĵĺŇĝŅĕŀĚĬńĔĻŉĔļŅĪŋĔĳŅė
ĔŅĶĻŉĔļŅȮĞŉŗĚŀŅěŅĶĵƢĮĶŃěņĶŅĵĺŇĝŅěŃœħƟĶńĭĪĶŅĭŏıŊŗŀĬņœĮıńĥĬŅĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ 
őħĵĮĶŃīŅĬľĸńĔĽŌĨĶȮĶŀĚėĦĭħňİƙŅĵĔŅĶĻŉĔļŅȮĽŅĴŅĶĩĬņĕƟŀĴŌĸœĮŒĝƟŒĬĔŅĶĺŅĚŐįĬĔŅĶıńĥĬŅ
ŀŅěŅĶĵƢ 

&š' ĴňĔŅĶĺŇŏėĶŅŃľƢŐĸŃĶŅĵĚŅĬįĸĔŅĶĮĶŃŏĴŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬĶŅĵĺŇĝŅĕŀĚŀŅěŅĶĵƢĨƞŀ 
ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŐĸŃĶŀĚėĦĭħňİƙŅĵĔŅĶĻŉĔļŅȮŏıŊŗŀŏĮƦĬĕƟŀĴŌĸŒĬĔŅĶıńĥĬŅĬńĔĻŉĔļŅ
ŒľƟĴňėĺŅĴĶŌƟŐĸŃėŋĦĽĴĭńĨŇĨŅĴĪňŗľĸńĔĽŌĨĶĔņľĬħȮĶĺĴĪńŘĚŒĝƟŒĬĔŅĶĺŅĚŐįĬĔŅĶĶńĭĬńĔĻŉĔļŅĶŋƞĬ
ĨƞŀœĮ 

&Ţ' ĴňĔŅĶĮĶŃĝŋĴŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŏıŊŗŀĨŇħĨŅĴĮƤĠľŅħƟŅĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ 
ŐĸŃĽŅĴŅĶĩıŇěŅĶĦŅŐĔƟœĕœħƟĪńĬĔŅĸ 

&ţ' ĴňėĦŃĔĶĶĴĔŅĶħƟŅĬĔŅĶĻŉĔļŅĕŀĚėĦŃłȮŏıŊŗŀħŌŐĸŒĬŏĶŊŗŀĚŐįĬĚŅĬħƟŅĬĔŅĶĻŉĔļŅ 
&Ť' ĴňĔŅĶĶĺĭĶĺĴįĸĔŅĶĮĶŃŏĴŇĬȮŏıŊŗŀŏĨĶňĵĴĔŅĶĽņľĶńĭĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒĬĶŀĭĨƞŀœĮȮŏıŊŗŀŒľƟ
ŏĬŊŘŀľŅĴňėĺŅĴĪńĬĽĴńĵȮŐĸŃĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚĮĶŃŏĪĻŐĸŃįŌƟŒĝƟĭńĦĤŇĨ 
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Šşţ 

 

ĳŅėįĬĺĔŐĽħĚŒĬŏĸƞĴľĸńĔĽŌĨĶĔŅĶĻŉĔļŅ 
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťŨ 

 

ĳŅėįĬĺĔȮŠȮȮ ŐĭĭĶŅĵĚŅĬĕƟŀĴŌĸľĸńĔĽŌĨĶĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮ: MU Degree Profile 

ĳŅėįĬĺĔȮšȮȮ š,ŠȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮŐĸŃįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĵƞŀĵȮ&PLOs ŐĸŃȮSubPLOs ĕŀĚľĸńĔĽŌĨĶ' 
š,šȮėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮĔńĭėŋĦĸńĔļĦŃĪňŗıŉĚĮĶŃĽĚėƢĕŀĚĭńĦĤŇĨȮȮ
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ 
š,ŢȮėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅ 

ĳŅėįĬĺĔȮŢȮȮ Ţ,ŠȮĨŅĶŅĚŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮ&PLOs) ĔńĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĨŅĴ
ĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅȮı,Ļ,ȮšŤťŤ 
Ţ,šȮĨŅĶŅĚŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮ&PLOs) ĔńĭĴŅĨĶģŅĬįĸĸńıīƢĔŅĶ
ŏĶňĵĬĶŌƟĕŀĚŀĚėƢĔĶĪňŗŒľƟĔŅĶĶńĭĶŀĚľĸńĔĽŌĨĶ 
Ţ,ŢȮĨŅĶŅĚŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮ&PLOs) ĔńĭėĺŅĴĨƟŀĚĔŅĶ-ėĺŅĴ
ėŅħľĺńĚĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵ 

ĳŅėįĬĺĔȮţȮ  ţ,ŠȮŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ&Curriculum 
Mapping) 
ŐĽħĚħƟĺĵĽńĠĠĸńĔļĦƢȮȮI, R, P, M 

ĳŅėįĬĺĔȮŤ ĽŅĶŃĽņėńĠŒĬĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮĜĭńĭĮƖȮ
ı,Ļ,ȮšŤťŨȮȮȮ 

ĳŅėįĬĺĔȮť ĶŅĵĸŃŏŀňĵħŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶȮŐĸŃȮŀŅěŅĶĵƢıŇŏĻļ 

ĳŅėįĬĺĔȮŦ ĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭŀĬŋĮĶŇĠĠŅŐĸŃĮĶŇĠĠŅĨĶňȮı,Ļ,ȮšŤťŦȮĕŀĚ
ĴľŅĺŇĪĵŅĸńĵȮŐĸŃȮĮĶŃĔŅĻ-ĕƟŀĭńĚėńĭȮŏĔňŗĵĺĔńĭĔŅĶĻŉĔļŅĕŀĚĽƞĺĬĚŅĬȮȮȮ 

ĳŅėįĬĺĔȮŧ ėņĽńŗĚėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶȮŐĸŃėĦŃĔĶĶĴĔŅĶıŇěŅĶĦŅĔĸńŗĬĔĶŀĚľĸńĔĽŌĨĶĕŀĚĽƞĺĬĚŅĬ 

ĳŅėįĬĺĔȮŨ ŏŀĔĽŅĶŏĔňŗĵĺĔńĭėĺŅĴĶƞĺĴĴŊŀĔńĭľĬƞĺĵĚŅĬĳŅĵŒĬŐĸŃĬŀĔĮĶŃŏĪĻȮ&MOU) 
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ŠşŤ 

 

 
 
 
 
 
 
 
 
 
 
 
 

ĳŅėįĬĺĔȮŠ 
 

ŐĭĭĶŅĵĚŅĬĕƟŀĴŌĸľĸńĔĽŌĨĶ 
&KSȮBcepccȮNpmdgjc' 
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Šşť 

 

ŐĭĭĶŅĵĚŅĬĕƟŀĴŌĸľĸńĔĽŌĨĶ 
(MU Degree Profile) 

 

ľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶň 

Š. ĝŊŗŀľĸńĔĽŌĨĶ 
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸ 
Bachelor of Science Program in Digital Science and Technology 

š. ĝŊŗŀĮĶŇĠĠŅ 
ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸ 
Bachelor of Science in Digital Science and Technology 

ĳŅıĶĺĴĕŀĚľĸńĔĽŌĨĶ 

ĮĶŃŏĳĪĕŀĚľĸńĔĽŌĨĶ ĮĶŇĠĠŅĨĶňȮĪŅĚĺŇĝŅĔŅĶ 

ěņĬĺĬľĬƞĺĵĔŇĨȮ œĴƞĬƟŀĵĔĺƞŅȮŠšş ľĬƞĺĵĔŇĨ 

ĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅ -  
ĺĚĶŀĭľĸńĔĽŌĨĶ 

ţ ĮƖ 

ĽĩŅĬĳŅıĕŀĚľĸńĔĽŌĨĶ 
ŐĸŃĔņľĬħĔŅĶŏĮƕħĽŀĬ 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚ 
ŏĶŇŗĴŒĝƟŒĬĳŅėĔŅĶĻŉĔļŅĪňŗȮŠ ĮƖĔŅĶĻŉĔļŅȮšŤťŨ ŏĮƦĬĨƟĬœĮ 

ĔŅĶŒľƟĮĶŇĠĠŅ ŒľƟĮĶŇĠĠŅĽŅĕŅĺŇĝŅŏħňĵĺ 
ĽĩŅĭńĬįŌƟĮĶŃĽŅĪĮĶŇĠĠŅȮ 
&ėĺŅĴĶƞĺĴĴŊŀĔńĭĽĩŅĭńĬŀŊŗĬ' 

ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ 

ŀĚėƢĔĶĪňŗŒľƟĔŅĶĶńĭĶŀĚĴŅĨĶģŅĬ - 

ĕƟŀĴŌĸŏĜıŅŃĕŀĚľĸńĔĽŌĨĶ 

ŏĮƚŅľĴŅĵ - ĺńĨĩŋĮĶŃĽĚėƢ  
Purpose/ Goals/ Objectives 

ŏĮƚŅľĴŅĵĕŀĚľĸńĔĽŌĨĶ: 
ŏıŊŗŀįĸŇĨĭńĦĤŇĨĪňŗĴňėĺŅĴĶŌƟŐĸŃĪńĔļŃħƟŅĬĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮŐĸŃ
ĔŅĶĪņĚŅĬŀĵƞŅĚĴŊŀŀŅĝňıȮĪňŗıĶƟŀĴŏĕƟŅĽŌƞőĸĔŐľƞĚĔŅĶĪņĚŅĬěĶŇĚĨŅĴėĺŅĴĨƟŀĚĔŅĶ
ĕŀĚĨĸŅħŐĶĚĚŅĬŐĸŃįŌƟĮĶŃĔŀĭĔŅĶȮĽŅĴŅĶĩĬņŀĚėƢėĺŅĴĶŌƟœĮĮĶŃĵŋĔĨƢŒĝƟĚŅĬœħƟ
ĨŅĴőěĪĵƢěĶŇĚĪňŗŏĮĸňŗĵĬœĮĨŅĴĺŇĺńĥĬŅĔŅĶĕŀĚŏĪėőĬőĸĵňŐĸŃĽńĚėĴȮŏĮƦĬįŌƟŒİƙĶŌƟŐĸŃ
ĻŉĔļŅľŅėĺŅĴĶŌƟŒľĴƞŏıŇŗĴŏĨŇĴŏĽĴŀȮıĶƟŀĴıńĥĬŅŀĚėƢėĺŅĴĶŌƟŐĸŃĽĶƟŅĚĽĶĶėƢ
ĬĺńĨĔĶĶĴĽŌƞĽńĚėĴȮĴňěĶĶĵŅĭĶĶĦȮŐĸŃĴňėŋĦĸńĔļĦŃĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢĕŀĚ
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ 
Š, ĴňėĺŅĴĶŌƟŐĸŃĪńĔļŃıŊŘĬģŅĬħƟŅĬĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮĪňŗĽŅĴŅĶĩĬņœĮ
ĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŏĪėőĬőĸĵňħŇěŇĪńĸœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
š, ĽŅĴŅĶĩıńĥĬŅĬĺńĨĔĶĶĴľĶŊŀőĞĸŌĝńĬħŇěŇĪńĸȮŒĬħƟŅĬĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢȮħƟŅĬ
ĺŇĪĵŅĔŅĶĕƟŀĴŌĸȮħƟŅĬėĺŅĴĴńŗĬėĚĮĸŀħĳńĵȮľĶŊŀħƟŅĬŀŇĬŏĪŀĶƢŏĬŖĨĽĶĶıĽŇŗĚȮĽņľĶńĭ
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ŠşŦ 

 

ĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅěĶŇĚŒĬĳŅėŀŋĨĽŅľĔĶĶĴħŇěŇĪńĸœħƟŀĵƞŅĚĴňėĺŅĴ
ĶńĭįŇħĝŀĭȮŏıŊŗŀŏĮƦĬĔņĸńĚĽņėńĠŒĬĔŅĶıńĥĬŅŐĸŃĽĶƟŅĚĕňħėĺŅĴĽŅĴŅĶĩĪŅĚĔŅĶ
ŐĕƞĚĕńĬĕŀĚĮĶŃŏĪĻ 
Ţ, ĴňĪńĔļŃŐĸŃĮĶŃĽĭĔŅĶĦƢĔŅĶĮĢŇĭńĨŇĚŅĬȮħƟŅĬĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸŒĬ
ĶŃħńĭĴŊŀŀŅĝňıȮ&Professional Skills) ěŅĔĔŅĶĪņĚŅĬěĶŇĚȮŏıŊŗŀŏĕƟŅĽŌƞőĸĔŐľƞĚĔŅĶ
ĪņĚŅĬěĶŇĚĨŅĴėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬŐĸŃįŌƟĮĶŃĔŀĭĔŅĶȮ 
ţ, ĽŅĴŅĶĩĽŊŗŀĽŅĶœħƟŀĵƞŅĚĴŊŀŀŅĝňıŒĬĭĶŇĭĪĪŅĚĺŇĝŅĔŅĶŐĸŃĔŅĶĪņĚŅĬħƟŅĬ
ĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸ 
Ť, ĴňĪńĔļŃĔŅĶĪņĚŅĬŏĮƦĬĪňĴŀĵƞŅĚĴŊŀŀŅĝňıŒĬĔŅĶĪņĚŅĬĶƞĺĴĔńĬŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅı 
ť, ĴňěĶĶĵŅĭĶĶĦȮėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴȮŐĸŃŏėŅĶıĨƞŀĔġľĴŅĵȮőħĵŏĜıŅŃŀĵƞŅĚ
ĵŇŗĚŒĬħƟŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸ 
Ŧ, ĴňėĺŅĴĔĶŃĨŊŀĶŊŀĶƟĬŒĬĔŅĶŐĽĺĚľŅĮĶŃĽĭĔŅĶĦƢŐĸŃėĺŅĴĶŌƟħƟŅĬĺŇĪĵŅĔŅĶŐĸŃ
ŏĪėőĬőĸĵňħŇěŇĪńĸŀĵŌƞŏĽĴŀȮŏıŊŗŀĮĶńĭĨńĺŒľƟĪńĬĨƞŀĺŇĺńĥĬŅĔŅĶĕŀĚŏĪėőĬőĸĵňŐĸŃ
ĽńĚėĴȮȮ 

ĸńĔļĦŃŏĜıŅŃĕŀĚľĸńĔĽŌĨĶȮȮȮ 
Distinctive Features 

¶ įŌƟŏĶňĵĬĴňőŀĔŅĽİƗĔĚŅĬŐĸŃŀŀĔĮĢŇĭńĨŇĔŅĶĽľĔŇěĻŉĔļŅŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶěĶŇĚ
ĨŅĴĴŅĨĶģŅĬħƟŅĬĽľĔŇěĻŉĔļŅŐĸŃĔŅĶĻŉĔļŅŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĔŅĶĪņĚŅĬȮŀĵƞŅĚ
ĬƟŀĵȮţ ŏħŊŀĬ őħĵľĸńĔĽŌĨĶĪņȮMOUȮĔńĭėŌƞėĺŅĴĶƞĺĴĴŊŀěŅĔĭĶŇļńĪŏŀĔĝĬŒĬ
ĳŅėŀŋĨĽŅľĔĶĶĴħŇěŇĪńĸȮŏıŊŗŀĪņŒľƟĭńĦĤŇĨĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅĴňĮĶŃĽĭĔŅĶĦƢŒĬ
ĔŅĶĪņĚŅĬěĶŇĚĔƞŀĬěĭĔŅĶĻŉĔļŅȮőħĵŏĜıŅŃħƟŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĻĺĔĶĶĴ
ĞŀĲĨƢŐĺĶƢȮħƟŅĬĺŇĪĵŅĔŅĶĕƟŀĴŌĸȮħƟŅĬėĺŅĴĴńŗĬėĚĮĸŀħĳńĵȮľĶŊŀħƟŅĬŀŇĬŏĪŀĶƢŏĬŖĨ
ĽĶĶıĽŇŗĚȮĶĺĴĪńŘĚėĺŅĴĶƞĺĴĴŊŀħƟŅĬĔŅĶĪņőėĶĚĚŅĬĺŇěńĵȮŐĸŃŏĮƦĬĺŇĪĵŅĔĶıŇŏĻļŒĬ
ĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬľĸńĔĽŌĨĶ 
¶ ŏĮƕħőŀĔŅĽŒľƟįŌƟĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŃĔŅĻĬňĵĭńĨĶĺŇĝŅĝňıħƟŅĬėŀĴıŇĺŏĨŀĶƢ
ĽŅĴŅĶĩĻŉĔļŅĨƞŀŒĬĶŃħńĭĮĶŇĠĠŅŏıŊŗŀıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃĕńŘĬĽŌĚ 

ĶŃĭĭĔŅĶĻŉĔļŅ ĪĺŇĳŅė 

ŏĽƟĬĪŅĚėĺŅĴĔƟŅĺľĬƟŅĕŀĚįŌƟĽņŏĶŖěĔŅĶĻŉĔļŅ 
ŀŅĝňıĽŅĴŅĶĩĮĶŃĔŀĭœħƟ Š, ĔĸŋƞĴĬńĔĺŇĝŅĔŅĶȮŀŅĪŇȮĬńĔĺŇĝŅĔŅĶėŀĴıŇĺŏĨŀĶƢ 

š, ĔĸŋƞĴıńĥĬŅŐĸŃŀŀĔŐĭĭĞŀĲĨƢŐĺĶƢȮŀŅĪŇȮőĮĶŐĔĶĴŏĴŀĶƢȮĬńĔıńĥĬŅĶŃĭĭ
ĽŅĶĽĬŏĪĻȮĬńĔıńĥĬŅĞŀĲĨƢŐĺĶƢȮĺŇĻĺĔĶĞŀĲĨƢŐĺĶƢ 

Ţ, ĔĸŋƞĴĺŇŏėĶŅŃľƢŐĸŃĔŅĶěńħĔŅĶĕƟŀĴŌĸȮŀŅĪŇȮĬńĔĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮĬńĔĺŇĪĵŅĔŅĶ
ĕƟŀĴŌĸȮĬńĔĺŇĻĺĔĶĕƟŀĴŌĸȮĬńĔĺŇĻĺĔĶĮƤĠĠŅĮĶŃħŇļģƢ 

ţ, ĔĸŋƞĴėĺŅĴĴńŗĬėĚĮĸŀħĳńĵĪŅĚœĞŏĭŀĶƢȮŀŅĪŇȮĬńĔıńĥĬŅĶŃĭĭėĺŅĴĴńŗĬėĚ
ĮĸŀħĳńĵĪŅĚœĞŏĭŀĶƢȮĺŇĻĺĔĶėĺŅĴĮĸŀħĳńĵĪŅĚœĞŏĭŀĶƢȮįŌƟŏĝňŗĵĺĝŅĠħƟŅĬ
ĔŅĶĮƚŀĚĔńĬĳńĵėŋĔėŅĴĪŅĚœĞŏĭŀĶƢ 

Ť, ĔĸŋƞĴŏĪėőĬőĸĵňŏĔŇħŒľĴƞŐĸŃĶŃĭĭŀńěĜĶŇĵŃȮŀŅĪŇȮĬńĔıńĥĬŅĶŃĭĭ
ŀŇĬŏĨŀĶƢŏĬŖĨĽĶĶıĽŇŗĚȮĬńĔıńĥĬŅŐŀĮıĸŇŏėĝńĬŀŇĬŏĨŀĶƢŏĬŖĨĽĶĶıĽŇŗĚ 
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Šşŧ 

 

ĔŅĶĻŉĔļŅĨƞŀ ĭńĦĤŇĨĻŉĔļŅĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮĽŅĕŅħƟŅĬėĺŅĴĴńŗĬėĚĮĸŀħĳńĵȮĽŅĕŅ
ħƟŅĬĺŇĪĵŅĔŅĶĕƟŀĴŌĸȮŐĸŃĽŅĕŅŀŊŗĬŕȮĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŏĪėőĬőĸĵňħŇěŇĪńĸ 

ĮĶńĝĠŅĔŅĶĻŉĔļŅŒĬĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 

ĮĶńĝĠŅĔŅĶĻŉĔļŅ ľĸńĔĽŌĨĶěńħĔŅĶĻŉĔļŅŐĭĭȮOutcome-Based Education (OBE) ĞŉŗĚĴňĔŅĶŏĶňĵĬĶŌƟ
ŏĮƦĬĻŌĬĵƢĔĸŅĚȮ&Learning-centered Education) ŏĬƟĬĔĶŃĭĺĬĔŅĶĽĶƟŅĚŏĽĶŇĴ 
ŀĚėƢėĺŅĴĶŌƟŐĸŃĪńĔļŃħƟŅĬĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸĕŀĚįŌƟŏĶňĵĬħƟĺĵĨĬŏŀĚȮ
&Constructivism) őħĵĴňĶŌĮŐĭĭĔŅĶěńħĔŅĶĻŉĔļŅŐĭĭįĽĴįĽŅĬĶŃľĺƞŅĚĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬŒĬĽĩŅĭńĬŀŋħĴĻŉĔļŅĽĸńĭĔńĭĔŅĶĴňĮĶŃĽĭĔŅĶĦƢĨĶĚěŅĔĔŅĶĮĢŇĭńĨŇĚŅĬěĶŇĚȮ
ĦȮĽĩŅĬĮĶŃĔŀĭĔŅĶȮȮ&Cooperative and Work-Integrated Education: CWIE) 
ŏıŊŗŀŒľƟŏĔŇħĔŅĶŏĶňĵĬĶŌƟěŅĔĔŅĶĮĢŇĭńĨŇĚŅĬěĶŇĚȮŐĸŃŏĽĶŇĴĽĶƟŅĚĮĶŃĽĭĔŅĶĦƢĪńŘĚĪŅĚħƟŅĬ
ĺŇĝŅĔŅĶŐĸŃŀŅĝňıȮĽƞĚŏĽĶŇĴŒľƟįŌƟŏĶňĵĬĴňėĺŅĴıĶƟŀĴħƟĺĵėĺŅĴĶŌƟȮĪńĔļŃȮĽĴĶĶĩĬŃȮ 
ŐĸŃŏěĨėĨŇȮŒĬĔŅĶŏĕƟŅĽŌƞőĸĔŐľƞĚĔŅĶĪņĚŅĬěĶŇĚȮ&Ready to work) ĨŅĴėĺŅĴĨƟŀĚĔŅĶ
ĕŀĚĨĸŅħŐĶĚĚŅĬŐĸŃįŌƟĮĶŃĔŀĭĔŅĶ 

ĔĸĵŋĪīƢ -ŐĬĺĮĢŇĭńĨŇ 
ŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ Ȯ 

ľĸńĔĽŌĨĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĨŅĴŐĬĺĪŅĚȮOutcome-Based Education (OBE) 
őħĵŀŀĔŐĭĭŒľƟĽŀħėĸƟŀĚĔńĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŐĸŃĵŉħŐĬĺėŇħȮConstructivism  
ŒĬĔŅĶıńĥĬŅŀĚėƢėĺŅĴĶŌƟŐĸŃĪńĔļŃěŅĔĚƞŅĵœĮĽŌƞĞńĭĞƟŀĬȮįƞŅĬĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗ
įĽĴįĽŅĬĪńŘĚĳŅėĪķļġňŐĸŃĳŅėĮĢŇĭńĨŇȮŐĸŃĽƞĚŏĽĶŇĴĔŅĶŏĶňĵĬĶŌƟħņŏĬŇĬįƞŅĬĔŅĶĝňŘŐĬŃ
ěŅĔįŌƟĽŀĬŐĸŃĔŅĶŐĸĔŏĮĸňŗĵĬĮĶŃĽĭĔŅĶĦƢĔńĭĺŇĪĵŅĔĶěŅĔĳŅėŀŋĨĽŅľĔĶĶĴħŇěŇĪńĸ
įƞŅĬĔŅĶİƗĔĚŅĬŐĸŃĔŅĶĮĢŇĭńĨŇĽľĔŇěĻŉĔļŅȮ&Cooperative Work-Integrated 
Education) ŏıŊŗŀŒľƟįŌƟŏĶňĵĬĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĽŌƞĔŅĶĮĢŇĭńĨŇěĶŇĚ 

ĔĸĵŋĪīƢ-ŐĬĺĮĢŇĭńĨŇ 
ŒĬĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟ 
ĕŀĚĬńĔĻŉĔļŅȮ  

ľĸńĔĽŌĨĶĴňĔĸĵŋĪīƢŒĬĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĪňŗȮĽŀħėĸƟŀĚĔńĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ 
(Learning Outcome) őħĵŏĬƟĬĔŅĶĺńħėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĭĶĶĸŋįĸĸńıīƢĔŅĶ
ŏĶňĵĬĶŌƟĪňŗĔņľĬħœĺƟŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅĪńŘĚŒĬŏĝŇĚĪķļġňŐĸŃĮĢŇĭńĨŇȮįƞŅĬŏėĶŊŗŀĚĴŊŀ
ĺńħįĸĪňŗľĸŅĔľĸŅĵȮėĶŀĭėĸŋĴĪńŘĚĔŅĶĮĶŃŏĴŇĬŏıŊŗŀıńĥĬŅ &Formative 
Assessment' ŐĸŃĔŅĶĮĶŃŏĴŇĬŏıŊŗŀĺńħįĸĸńıīƢȮ&Summative Assessment' 
őħĵŒĝƟŏėĶŊŗŀĚĴŊŀĮĶŃŏĴŇĬĪňŗĴňėĺŅĴĬƞŅŏĝŊŗŀĩŊŀŐĸŃĽŅĴŅĶĩĺńħįĸœħƟĨĶĚĨŅĴįĸĸńıīƢ
ĪňŗėŅħľĺńĚ ŐĸŃŏĝŊŗŀĴőĵĚĔńĭŏĔĦĤƢĔŅĶĮĶŃŏĴŇĬȮ&Criterion-based Assessment)Ȯ
ĪňŗĝńħŏěĬŒĬĔŅĶĮĶŃŏĴŇĬ 
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ŠşŨ 

 

ĽĴĶĶĩŃĪňŗŏĽĶŇĴĽĶƟŅĚŒľƟĬńĔĻŉĔļŅĕŀĚľĸńĔĽŌĨĶ 

Generic Competences ĪńĔļŃŐľƞĚĻĨĺĶĶļȮĪňŗȮšŠ œħƟŐĔƞȮ 
Š, ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĪņĚŅĬŏĮƦĬĪňĴȮıĶƟŀĴĶńĭĲƤĚŐĸŃŏėŅĶıėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮ
ĴĬŋļĵƢĽńĴıńĬīƢĪňŗħňȮėĺŅĴėŇħĶŇŏĶŇŗĴĽĶƟŅĚĽĶĶėƢȮŐĸŃĔŅĶĺŇŏėĶŅŃľƢŏıŊŗŀŐĔƟĮƤĠľŅ 
š, ĪńĔļŃĔŅĶĽŊŗŀĽŅĶŀĵƞŅĚĴŊŀŀŅĝňıőħĵŒĝƟĳŅļŅŒĬĔŅĶŏĕňĵĬŐĸŃıŌħȮŏıŊŗŀĬņŏĽĬŀ
ŐĬĺėŇħŐĸŃŐĬĺĪŅĚŒĬĔŅĶŐĔƟĮƤĠľŅœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıŐĸŃŏľĴŅŃĽĴ 
Ţ, ĪńĔļŃĔŅĶĪņĚŅĬŀĵƞŅĚĴňěĶĶĵŅĭĶĶĦȮėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴȮŐĸŃŏėŅĶıĨƞŀ
ĔġĶŃŏĭňĵĭŒĬŀĚėƢĔĶȮŐĸŃŏėŅĶıĨƞŀĔġľĴŅĵ 
ţ, ĪńĔļŃŒĬĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨŐĸŃıńĥĬŅĨĬŏŀĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮħƟĺĵėĺŅĴĽŅĴŅĶĩ
ŒĬĔŅĶŐĽĺĚľŅėĺŅĴĶŌƟŒľĴƞȮŕ 

Subject-specific Competences  Š, ŀĚėƢėĺŅĴĶŌƟĺŇĝŅŏĜıŅŃĪŅĚĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮŀŅĪŇȮĔŅĶŏĕňĵĬ
őĮĶŐĔĶĴȮĔŅĶĭĶŇľŅĶěńħĔŅĶĶŃĭĭŏėĶŊŗŀĚėŀĴıŇĺŏĨŀĶƢȮĔŅĶěńħĔŅĶĶŃĭĭ
ģŅĬĕƟŀĴŌĸȮĶŃĭĭŏėĶŊŀĕƞŅĵĽŊŗŀĽŅĶȮĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢȮĺŇĪĵŅĔŅĶĕƟŀĴŌĸȮĶŃĭĭ
ėĺŅĴĴńŗĬėĚĮĸŀħĳńĵȮŐĸŃĶŃĭĭŀŇĬŏĨŀĶƢŏĬŖĨĽĶĶıĽŇŗĚ 
š, ĪńĔļŃĔŅĶŐĔƟĮƤĠľŅŐĸŃĔŅĶėŇħĺŇŏėĶŅŃľƢȮĮƤĠľŅěĶŇĚŒĬĪńŘĚŏĝŇĚĺŇĝŅĔŅĶŐĸŃ
ĳŅėŀŋĨĽŅľĔĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸ 
Ţ, ĪńĔļŃĔŅĶıńĥĬŅĬĺńĨĔĶĶĴľĶŊŀŐĬĺĪŅĚĔŅĶŐĔƟĮƤĠľŅŒĬħƟŅĬĺŇĻĺĔĶĶĴ
ĞŀĲĨƢŐĺĶƢȮħƟŅĬĺŇĪĵŅĔŅĶĕƟŀĴŌĸȮħƟŅĬėĺŅĴĴńŗĬėĚĮĸŀħĳńĵȮľĶŊŀħƟŅĬŀŇĬŏĨŀĶƢŏĬŖĨ
ĽĶĶıĽŇŗĚȮĽņľĶńĭĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅěĶŇĚŒĬĳŅėŀŋĨĽŅľĔĶĶĴħŇěŇĪńĸ 
ţ, ĪńĔļŃĔŅĶĽŊŗŀĽŅĶĪńŘĚŒĬĶŌĮŐĭĭĔŅĶıŌħȮĔŅĶŏĕňĵĬȮŐĸŃĔŅĶĽŊŗŀĽŅĶįƞŅĬĝƞŀĚĪŅĚ
ĮĔĨŇŐĸŃŀŀĬœĸĬƢŒľƟŏľĴŅŃĽĴĔńĭįŌƟĲƤĚŒĬŐĨƞĸŃĭĶŇĭĪĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĔŅĶ
ŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮ 
Ť, ĪńĔļŃħƟŅĬĔŅĶĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬŐĸŃėĺŅĴŏĮƦĬĴŊŀŀŅĝňıŒĬĔŅĶĪņĚŅĬĪŅĚ
ĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
ť, ĪńĔļŃŒĬĔŅĶŐĽĺĚľŅėĺŅĴĶŌƟŒľĴƞȮŕȮħƟĺĵĨĬŏŀĚȮŏĮƦĬįŌƟŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮ 
ŏıŊŗŀıńĥĬŅĪńĔļŃŐĸŃĮĶńĭĨńĺŒľƟĪńĬĨƞŀĺŇĺńĥĬŅĔŅĶĕŀĚŏĪėőĬőĸĵňŐĸŃĽńĚėĴ 
Ŧ, ĴňĴŅĨĶģŅĬĪŅĚěĶŇĵīĶĶĴŐĸŃěĶĶĵŅĭĶĶĦĪńŘĚŏĝŇĚĺŇĝŅĔŅĶŐĸŃĔŅĶĪņĚŅĬĪňŗ
ŏĔňŗĵĺĔńĭĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸ 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĭńĦĤŇĨ PLOs 
ŏĴŊŗŀĽŇŘĬĽŋħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬľĸńĔĽŌĨĶȮįŌƟĽņŏĶŖěĔŅĶĻŉĔļŅěŃĽŅĴŅĶĩ 
PLO1: ĮĶŃĵŋĔĨƢŒĝƟľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸŒĬĭĶŇĭĪĨƞŅĚȮŕȮŏıŊŗŀĺŇŏėĶŅŃľƢȮŐĸŃŐĔƟœĕėĺŅĴĪƟŅĪŅĵĪŅĚ
ŏĪėőĬőĸĵňĪňŗĞńĭĞƟŀĬ 
Apply fundamental principles of digital science and technology in various contexts to analyze and solve 
complex technological challenges. 
PLO2: ŐĔƟœĕĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸŀĵƞŅĚŏĮƦĬĶŃĭĭŐĸŃŏľĴŅŃĽĴĔńĭĭĶŇĭĪĪňŗĔņľĬħȮ 
Solve problems related to digital science and technology systematically and appropriately in with the given 
context. 
PLO3: ŀŀĔŐĭĭŐĬĺĪŅĚŐĔƟĮƤĠľŅħƟŅĬħŇěŇĪńĸŒĬĽŅĕŅĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸįƞŅĬĔŅĶĺŇŏėĶŅŃľƢŐĬĺőĬƟĴĪŅĚŏĪėőĬőĸĵňȮ
ėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟŒĝƟȮľĶŊŀĕƟŀĔņľĬħĕŀĚŀŋĨĽŅľĔĶĶĴȮőħĵĴŋƞĚŏĬƟĬŒĬĽŅĕŅŏĜıŅŃĪŅĚȮœħƟŐĔƞȮĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢȮ&SE) 
ĺŇĪĵŅĔŅĶĕƟŀĴŌĸȮ&DS) ėĺŅĴĴńŗĬėĚĮĸŀħĳńĵĪŅĚœĞŏĭŀĶƢȮ&CY) ľĶŊŀŀŇĬŏĪŀĶƢŏĬŖĨŐľƞĚĽĶĶıĽŇŗĚȮ&IoT)  
Design digital solutions in digital science and technology by analyzing technological trends and user needs 
or industry requirements, with a focus on specialized areas such as Software Engineering (SE), Data Science 
(DS), Cybersecurity (CY), or Internet of Things (IoT). 
PLO4: ıńĥĬŅŏėĶŊŗŀĚĴŊŀŒĬĔŅĶŐĔƟĮƤĠľŅħƟŅĬħŇěŇĪńĸĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸĨŅĴĔŅĶŀŀĔŐĭĭĪňŗĔņľĬħȮőħĵ
ŒĝƟėĺŅĴŏĝňŗĵĺĝŅĠŒĬĽŅĕŅĨƞŅĚȮŕȮŏĝƞĬȮĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢȮ&SE), ĺŇĪĵŅĔŅĶĕƟŀĴŌĸȮ&DS), ėĺŅĴĴńŗĬėĚĮĸŀħĳńĵĪŅĚœĞŏĭŀĶƢȮ&CY) 
ľĶŊŀŀŇĬŏĪŀĶƢŏĬŖĨŐľƞĚĽĶĶıĽŇŗĚȮ&IoT)  
Develop digital solutions related to digital science and technology based on the given design, with expertise 
in areas such as Software Engineering (SE), Data Science (DS), Cybersecurity (CY), or Internet of Things (IoT). 
PLO5: ĽŊŗŀĽŅĶŒĬľńĺĕƟŀĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮŒĬĭĶŇĭĪĪŅĚĺŇĝŅĔŅĶŐĸŃŀŅĝňıȮįƞŅĬĝƞŀĚĪŅĚĔŅĶıŌħŐĸŃ
ĔŅĶŏĕňĵĬȮőħĵĮĶńĭŒĝƟĶŌĮŐĭĭĴŅĨĶģŅĬŐĸŃĽŊŗŀħŇěŇĪńĸŒľƟŏľĴŅŃĽĴĔńĭĔĸŋƞĴįŌƟĶńĭĽŅĶœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
Communicate effectively on topics related to digital science and technology for academic and professional 
contexts through verbal and written channel using both standard and digital media, appropriately tailored 
to the audience. 
PLO6: ŐĽħĚĪńĔļŃĔŅĶĪņĚŅĬŏĮƦĬĪňĴŐĸŃėĺŅĴĶƞĺĴĴŊŀŀĵƞŅĚĴŊŀŀŅĝňıŒĬĪňĴĪňŗĴňėĺŅĴŏĝňŗĵĺĝŅĠľĸŅĔľĸŅĵŒĬŀŋĨĽŅľĔĶĶĴ
ħŇěŇĪńĸŏıŊŗŀĭĶĶĸŋŏĮƚŅľĴŅĵĶƞĺĴĔńĬ 
Demonstrate professional teamwork and collaboration skills within the multidisciplinary team in digital 
industry to achieve team goals. 
PLO7: ŐĽħĚėĺŅĴĨĶŃľĬńĔĶŌƟħƟŅĬħŇěŇĪńĸŐĸŃėĺŅĴŏĮƦĬıĸŏĴŊŀĚőĸĔȮőħĵĵŉħĴńŗĬŒĬėĺŅĴĶńĭįŇħĝŀĭĪŅĚĽńĚėĴŐĸŃěĶŇĵīĶĶĴŒĬĔŅĶ
ĮĢŇĭńĨŇĚŅĬĪńŘĚŒĬĭĶŇĭĪĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮĳŅĵŒĬĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸ 
Demonstrate digital awareness and global citizenship by upholding social and ethical responsibility in 
academic and professional practices within the domain of digital science and technology. 
PLO8: ŐĽħĚŒľƟŏľŖĬĩŉĚėĺŅĴĽŅĴŅĶĩĕŀĚįŌƟŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨĪňŗĽŅĴŅĶĩŐĽĺĚľŅėĺŅĴĶŌƟŒľĴƞŀĵƞŅĚŀŇĽĶŃŒĬĽŅĕŅĺŇĪĵŅĔŅĶŐĸŃ
ŏĪėőĬőĸĵňħŇěŇĪńĸ 
Demonstrate the abilities of lifelong learners who independently acquire emerging knowledge related to 
digital science and technology. 
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ĳŅėįĬĺĔȮš 
 
 

š,ŠȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮŐĸŃįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĵƞŀĵȮ&PLOs ŐĸŃȮSubPLOs' 
š,šȮėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĺńĨĩŋĮĶŃĽĚėƢŐĸŃįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮ&PLOs' 
š,ŢȮėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮĔńĭėŋĦĸńĔļĦŃĪňŗıŉĚĮĶŃĽĚėƢĕŀĚ
ĭńĦĤŇĨȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸ 
š.ţȮėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅŒĬŐĨƞĸŃĝńŘĬĮƖ ŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅ 
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ĳŅėįĬĺĔȮš,ŠȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮ&PLOs' ŐĸŃȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĵƞŀĵȮ&SubPLOs' 
 

ŏĴŊŗŀĽŇŘĬĽŋħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬľĸńĔĽŌĨĶȮįŌƟĽņŏĶŖěĔŅĶĻŉĔļŅěŃĽŅĴŅĶĩ 
NJMq Qs`NJMq 

NJM/8ȮĮĶŃĵŋĔĨƢŒĝƟľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĺŇĪĵŅĔŅĶŐĸŃ
ŏĪėőĬőĸĵňħŇěŇĪńĸŒĬĭĶŇĭĪĨƞŅĚȮŕȮŏıŊŗŀĺŇŏėĶŅŃľƢȮŐĸŃŐĔƟœĕ
ėĺŅĴĪƟŅĪŅĵĪŅĚŏĪėőĬőĸĵňĪňŗĞńĭĞƟŀĬ 
?nnjwȮdslb_kclr_jȮnpglagnjcqȮmdȮbgegr_jȮqagclacȮ
_lbȮrcaflmjmewȮglȮt_pgmsqȮamlrcvrqȮrmȮ_l_jwxcȮ
_lbȮqmjtcȮamknjcvȮrcaflmjmega_jȮaf_jjclecq, 

Š,ŠȮŀīŇĭŅĵľĸńĔĔŅĶŐĸŃĪķļġňıŊŘĬģŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĔŅĶŐĸŃ
ŏĪėőĬőĸĵňħŇěŇĪńĸȮœħƟĩŌĔĨƟŀĚȮŐĸŃĽŀħėĸƟŀĚĔńĭĭĶŇĭĪ 
Cvnj_glȮrfcȮampcȮnpglagnjcqȮ_lbȮrfcmpgcqȮslbcpjwgleȮbgegr_jȮqagclacȮ
_lbȮrcaflmjmewȮ_aasp_rcjwȮ_lbȮglȮ_aampb_lacȮugrfȮrfcȮegtclȮ
amlrcvr, 
Š,šȮŒĝƟėĺŅĴĶŌƟıŊŘĬģŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸŒĬĔŅĶ
ĺŇŏėĶŅŃľƢĮƤĠľŅŐĸŃĮĶŃŏħŖĬĪŅĚŏĪėőĬőĸĵňħŇěŇĪńĸȮŀĵƞŅĚŏĮƦĬŀĚėƢĶĺĴȮŐĸŃ
ŏľĴŅŃĽĴĔńĭĭĶŇĭĪľĶŊŀĽĩŅĬĔŅĶĦƢ 
SrgjgxcȮdmslb_rgml_jȮilmujcbecȮmdȮbgegr_jȮqagclacȮ_lbȮrcaflmjmewȮ
rmȮamlbsarȮ_ȮfmjgqrgaȮ_l_jwqgqȮmdȮbgegr_jȮrcaflmjmewȮnpm`jckqȮ_lbȮ
gqqscq*Ȯr_gjmpcbȮrmȮrfcȮqncagdgaȮamlrcvrȮmpȮqgrs_rgml, 
Š,ŢȮĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟŏĔňŗĵĺĔńĭŀńĸĔŀĶŇĪŉĴŏĝŇĚėņĬĺĦȮŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢȮ
ĔŅĶěńħĔŅĶģŅĬĕƟŀĴŌĸȮŐĬĺĮĢŇĭńĨŇħƟŅĬĔŅĶıńĥĬŅĞŀĲĨƢŐĺĶƢȮŏĪėĬŇėėĺŅĴ
ĮĸŀħĳńĵĪŅĚœĞŏĭŀĶƢȮŐĸŃŏĪėőĬőĸĵňĮƤĠĠŅĮĶŃħŇļģƢȮŏıŊŗŀŐĔƟœĕėĺŅĴĪƟŅĪŅĵ
ĪŅĚŏĪėőĬőĸĵňĪňŗĞńĭĞƟŀĬ 
?nnjwȮilmujcbecȮmdȮamknsr_rgml_jȮ_jempgrfkq*Ȯlcrumpigle*Ȯ
b_r_`_qcȮk_l_eckclr*Ȯqmdru_pcȮbctcjmnkclrȮnp_argacq*Ȯ
aw`cpqcaspgrwȮrcaflgoscq*Ȯ_lbȮ_prgdgag_jȮglrcjjgeclacȮ&?G'ȮrmȮqmjtcȮ
amknjcvȮrcaflmjmega_jȮaf_jjclecq, 

NJM08ȮŐĔƟœĕĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĔŅĶŐĸŃ
ŏĪėőĬőĸĵňħŇěŇĪńĸŀĵƞŅĚŏĮƦĬĶŃĭĭŐĸŃŏľĴŅŃĽĴ
ĔńĭĭĶŇĭĪĪňŗĔņľĬħȮ 
QmjtcȮnpm`jckqȮpcj_rcbȮrmȮbgegr_jȮqagclacȮ
_lbȮrcaflmjmewȮqwqrck_rga_jjwȮ_lbȮ
_nnpmnpg_rcjwȮglȮugrfȮrfcȮegtclȮamlrcvr, 

š,ŠȮĶŃĭŋĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸœħƟĩŌĔĨƟŀĚŐĸŃ
ŏľĴŅŃĔńĭĭĶŇĭĪĕŀĚĽĩŅĬĔŅĶĦƢȮőħĵėņĬŉĚĩŉĚĮƤěěńĵĪňŗŏĔňŗĵĺĕƟŀĚŀĵƞŅĚŏĮƦĬŀĚėƢ
ĶĺĴ 
GbclrgdwȮnpm`jckqȮpcj_rcbȮrmȮbgegr_jȮqagclacȮ_lbȮrcaflmjmewȮ
amppcarjwȮ_lbȮ_nnpmnpg_rcjwȮdmpȮrfcȮqgrs_rgmlȮ̀wȮamlqgbcpgleȮ_jjȮ
pcjct_lrȮd_armpqȮdpmkȮ_ȮfmjgqrgaȮtgcu, 
š,šȮŏĸŊŀĔŏėĶŊŗŀĚĴŊŀľĶŊŀĺŇīňĔŅĶŒĬĔŅĶŐĔƟœĕĮƤĠľŅħƟŅĬĺŇĪĵŅĔŅĶŐĸŃ
ŏĪėőĬőĸĵňħŇěŇĪńĸœħƟŏľĴŅŃĽĴĔńĭĮĶŃŏħŖĬĮƤĠľŅŒĬĭĶŇĭĪĪňŗĔņľĬħ 
QcjcarȮ_nnpmnpg_rcȮrmmjqȮmpȮkcrfmbqȮrmȮqmjtcȮnpm`jckqȮglȮbgegr_jȮ
qagclacȮ_lbȮrcaflmjmewȮ`_qcbȮmlȮrfcȮqncagdgaȮgqqscqȮ_lbȮamlrcvr, 
š,ŢȮŐĔƟœĕĮƤĠľŅħƟŅĬĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı
őħĵėņĬŉĚĩŉĚĔŅĶĨŀĭőěĪĵƢįŌƟŒĝƟĚŅĬȮ 
QmjtcȮnpm`jckqȮglȮbgegr_jȮqagclacȮ_lbȮrcaflmjmewȮcddcargtcjwȮ`wȮ
amlqgbcpgleȮsqcpȮlccbq, 



 
ĶŃħńĭĮĶŇĠĠŅ R ĨĶňȮȮȮÃ Į,ĭńĦĤŇĨȮȮȮÃ őĪȮȮȮÃ ȮĮ,ĭńĦĤŇĨĝńŘĬĽŌĚȮȮȮÃ ŏŀĔȮȮȮȮ     ėĦŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶ 
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮȮȮȮȮȮȮȮȮȮȮȮ         
___________________________________________________________________________________________________________ 

 

 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮťšşȮŏĴŊŗŀĺńĬĪňŗȮŠŦȮĔńĬĵŅĵĬȮšŤťŧ 
ŠŠŢ 

 

NJMq Qs`NJMq 
š,ţȮĮĶŃŏĴŇĬĮĶŃĽŇĪīŇįĸŐĸŃĮĶńĭĮĶŋĚŐĬĺĪŅĚŐĔƟœĕĮƤĠľŅĪŅĚŏĪėőĬőĸĵň
ħŇěŇĪńĸĪňŗĬņĴŅŒĝƟȮŏıŊŗŀŒľƟŐĔƟœĕĮƤĠľŅŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮ 
Ct_js_rcȮrfcȮcddcargtclcqqȮ_lbȮgknpmtcȮrfcȮqmjsrgmlqȮ_nnjgcbȮrmȮ
bgegr_jȮrcaflmjmewȮnpm`jckqȮrmȮclqspcȮcddgagclrȮnpm`jck+qmjtgle, 

NJM18ȮŀŀĔŐĭĭŐĬĺĪŅĚŐĔƟĮƤĠľŅħƟŅĬħŇěŇĪńĸŒĬ
ĽŅĕŅĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸįƞŅĬĔŅĶ
ĺŇŏėĶŅŃľƢŐĬĺőĬƟĴĪŅĚŏĪėőĬőĸĵňȮėĺŅĴĨƟŀĚĔŅĶ
ĕŀĚįŌƟŒĝƟȮľĶŊŀĕƟŀĔņľĬħĕŀĚŀŋĨĽŅľĔĶĶĴȮőħĵ
ĴŋƞĚŏĬƟĬŒĬĽŅĕŅŏĜıŅŃĪŅĚȮœħƟŐĔƞȮĺŇĻĺĔĶĶĴ
ĞŀĲĨƢŐĺĶƢȮ&QC'ȮĺŇĪĵŅĔŅĶĕƟŀĴŌĸȮ&BQ'ȮėĺŅĴ
ĴńŗĬėĚĮĸŀħĳńĵĪŅĚœĞŏĭŀĶƢȮ&AW'ȮľĶŊŀ
ŀŇĬŏĪŀĶƢŏĬŖĨŐľƞĚĽĶĶıĽŇŗĚȮ&GmR'Ȯ 
BcqgelȮbgegr_jȮqmjsrgmlqȮglȮbgegr_jȮqagclacȮ_lbȮ
rcaflmjmewȮ`wȮ_l_jwxgleȮrcaflmjmega_jȮrpclbqȮ
_lbȮsqcpȮlccbqȮmpȮglbsqrpwȮpcosgpckclrq*ȮugrfȮ_Ȯ
dmasqȮmlȮqncag_jgxcbȮ_pc_qȮqsafȮ_qȮQmdru_pcȮ
CleglccpgleȮ&QC'*ȮB_r_ȮQagclacȮ&BQ'*Ȯ
Aw`cpqcaspgrwȮ&AW'*ȮmpȮGlrcplcrȮmdȮRfgleqȮ&GmR', 

Ţ,ŠȮĺŇŏėĶŅŃľƢŐĬĺőĬƟĴŏĪėőĬőĸĵňĪňŗŏĔŇħĕŉŘĬŒľĴƞȮŐĸŃėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟŒĝƟ
ľĶŊŀŀŋĨĽŅľĔĶĶĴȮŏıŊŗŀėƟĬľŅőŀĔŅĽŒĬĔŅĶıńĥĬŅĬĺńĨĔĶĶĴħŇěŇĪńĸ 
?l_jwxcȮckcpegleȮrcaflmjmega_jȮrpclbqȮ_lbȮsqcpȮlccbqȮmpȮglbsqrpwȮ
pcosgpckclrqȮrmȮgbclrgdwȮmnnmprslgrgcqȮdmpȮbgegr_jȮgllmt_rgml, 

Ţ,šȮŏĽĬŀŐĬĺĪŅĚŐĔƟœĕĮƤĠľŅħƟŅĬħŇěŇĪńĸĪňŗĨŀĭőěĪĵƢĮƤĠľŅĪňŗŏĜıŅŃŏěŅŃěĚ
ŒĬĽŅĕŅȮőħĵŒĝƟėĺŅĴĶŌƟĪŅĚĪķļġňŐĸŃĪńĔļŃĪŅĚŏĪėĬŇėĪňŗŏĔňŗĵĺĕƟŀĚ 
NpmnmqcȮbgegr_jȮqmjsrgmlqȮa_rcpcbȮrmȮqncagdgaȮnpm`jckqȮglȮrfcȮdgcjbȮ
`wȮsqgleȮpcjct_lrȮrfcmpcrga_jȮilmujcbecȮ_lbȮrcaflga_jȮqigjjq,Ȯ 

Ţ,ŢȮŀŀĔŐĭĭŐĬĺĪŅĚŐĔƟĮƤĠľŅħƟŅĬħŇěŇĪńĸĪňŗĽŅĴŅĶĩĬņœĮĽŌƞĔŅĶŒĝƟĚŅĬěĶŇĚ
ŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮŏıŊŗŀĨŀĭĽĬŀĚĨƞŀėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟŒĝƟľĶŊŀ
ŀŋĨĽŅľĔĶĶĴ 
BcqgelȮbgegr_jȮqmjsrgmlqȮrf_rȮf_tcȮrfcȮnmrclrg_jȮdmpȮ_lȮgkn_ardsjȮ
gknjckclr_rgmlȮrmȮkccrȮsqcpȮmpȮglbsqrpwȮpcosgpckclrq, 

NJM28ȮıńĥĬŅŏėĶŊŗŀĚĴŊŀŒĬĔŅĶŐĔƟĮƤĠľŅħƟŅĬ
ħŇěŇĪńĸĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵň
ħŇěŇĪńĸĨŅĴĔŅĶŀŀĔŐĭĭĪňŗĔņľĬħȮőħĵŒĝƟėĺŅĴ
ŏĝňŗĵĺĝŅĠŒĬĽŅĕŅĨƞŅĚȮŕȮŏĝƞĬȮĺŇĻĺĔĶĶĴ
ĞŀĲĨƢŐĺĶƢȮ&QC'*ȮĺŇĪĵŅĔŅĶĕƟŀĴŌĸȮ&BQ'*ȮėĺŅĴ
ĴńŗĬėĚĮĸŀħĳńĵĪŅĚœĞŏĭŀĶƢȮ&AW'ȮľĶŊŀ
ŀŇĬŏĪŀĶƢŏĬŖĨŐľƞĚĽĶĶıĽŇŗĚȮ&GmR'Ȯ 
BctcjmnȮbgegr_jȮqmjsrgmlqȮpcj_rcbȮrmȮbgegr_jȮ
qagclacȮ_lbȮrcaflmjmewȮ`_qcbȮmlȮrfcȮ
egtclȮbcqgel*ȮugrfȮcvncprgqcȮglȮ_pc_qȮqsafȮ
_qȮQmdru_pcȮCleglccpgleȮ&QC'*ȮB_r_ȮQagclacȮ
&BQ'*ȮAw`cpqcaspgrwȮ&AW'*ȮmpȮGlrcplcrȮmdȮ
RfgleqȮ&GmR', 

ţ,ŠȮıńĥĬŅĨƟĬŐĭĭĕŀĚŏėĶŊŗŀĚĴŊŀŒĬĔŅĶŐĔƟĮƤĠľŅħŇěŇĪńĸĽņľĶńĭĔŅĶŀŀĔŐĭĭ
ŏėĶŊŗŀĚĴŊŀĪňŗœħƟĔņľĬħœĺƟȮĨŅĴľĸńĔĔŅĶŐĸŃĪķļġňĕŀĚĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵň
ħŇěŇĪńĸ 
BctcjmnȮnpmrmrwncqȮmdȮ_Ȯbgegr_jȮqmjsrgmlȮ`_qcbȮmlȮrfcȮbcqgelȮ
qncagdga_rgmlqȮdmjjmugleȮrfcȮnpglagnjcqȮ_lbȮrfcmpgcqȮmdȮbgegr_jȮ
qagclacȮ_lbȮrcaflmjmew,Ȯ 

ţ,šȮĮĶńĭĮĶŋĚŏėĶŊŗŀĚĴŊŀŒĬĔŅĶŐĔƟĮƤĠľŅħŇěŇĪńĸĨƟĬŐĭĭȮőħĵŀŅĻńĵįĸĔŅĶ
ĪħĽŀĭ-ĔŅĶĮĶŃŏĴŇĬŏėĶŊŗŀĚĴŊŀȮŐĸŃĕƟŀŏĽĬŀŐĬŃĪňŗĨĶĚĔńĭĕƟŀĔņľĬħĕŀĚįŌƟŒĝƟ
ŐĸŃŀŋĨĽŅľĔĶĶĴ 
Ct_js_rcȮ_lbȮpcdglcȮnpmrmrwncqȮ`_qcbȮmlȮrcqrȮpcqsjrq-Ȯ_qqcqqkclrqȮ
_lbȮdccb`_aiȮrf_rȮ_jgelȮugrfȮsqcpȮ_lbȮglbsqrpwȮpcosgpckclrq, 

ţ,ŢȮĽĶƟŅĚŏėĶŊŗŀĚĴŊŀŒĬĔŅĶŐĔƟĮƤĠľŅħŇěŇĪńĸĪňŗŒĝƟĚŅĬœħƟěĶŇĚŐĸŃĨĶĚĨŅĴ
ĕƟŀĔņľĬħĪňŗœħƟĶńĭěŅĔįŌƟŒĝƟŐĸŃŀŋĨĽŅľĔĶĶĴ 
Apc_rcȮdslargml_jȮbgegr_jȮqmjsrgmlqȮrf_rȮkccrȮrfcȮpcosgpckclrqȮ
npmtgbcbȮ`wȮsqcpqȮ_lbȮglbsqrpw, 
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ŠŠţ 

 

NJMq Qs`NJMq 

NJM38ȮĽŊŗŀĽŅĶŒĬľńĺĕƟŀĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĔŅĶ
ŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮŒĬĭĶŇĭĪĪŅĚĺŇĝŅĔŅĶŐĸŃ
ŀŅĝňıȮįƞŅĬĝƞŀĚĪŅĚĔŅĶıŌħŐĸŃĔŅĶŏĕňĵĬȮőħĵ
ĮĶńĭŒĝƟĶŌĮŐĭĭĴŅĨĶģŅĬŐĸŃĽŊŗŀħŇěŇĪńĸŒľƟ
ŏľĴŅŃĽĴĔńĭĔĸŋƞĴįŌƟĶńĭĽŅĶœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅı 
Amkkslga_rcȮcddcargtcjwȮmlȮrmngaqȮpcj_rcbȮrmȮ
bgegr_jȮqagclacȮ_lbȮrcaflmjmewȮdmpȮ_a_bckgaȮ
_lbȮnpmdcqqgml_jȮamlrcvrqȮrfpmsefȮtcp`_jȮ_lbȮ
upgrrclȮaf_llcjȮsqgleȮ`mrfȮqr_lb_pbȮ_lbȮbgegr_jȮ
kcbg_*Ȯ_nnpmnpg_rcjwȮr_gjmpcbȮrmȮrfcȮ_sbgclac, 

Ť,ŠȮŒĝƟŏėĶŊŗŀĚĴŊŀŐĸŃĝƞŀĚĪŅĚħŇěŇĪńĸĪňŗľĸŅĔľĸŅĵȮŏıŊŗŀŏĽĶŇĴĽĶƟŅĚĔŅĶĽŊŗŀĽŅĶ
ŒĬľńĺĕƟŀĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮĔńĭĔĸŋƞĴįŌƟĶńĭĽŅĶĪńŘĚ
ħƟŅĬĺŇĝŅĔŅĶŐĸŃŀŅĝňıœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
SrgjgxcȮbgtcpqcȮbgegr_jȮrmmjqȮ_lbȮnj_rdmpkqȮrmȮcddcargtcjwȮclf_lacȮ
amkkslga_rgmlȮmlȮrmngaqȮpcj_rcbȮrmȮbgegr_jȮqagclacȮ_lbȮ
rcaflmjmewȮugrfȮ`mrfȮ_a_bckgaȮ_lbȮnpmdcqqgml_jȮ_sbgclacq, 

Ť,šȮĬņŏĽĬŀĕƟŀĴŌĸĪŅĚŏĪėĬŇėĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸ
ŒľƟĔńĭĪňĴĚŅĬŐĸŃįŌƟĪňŗŏĔňŗĵĺĕƟŀĚȮőħĵŒĝƟĳŅļŅĪňŗĝńħŏěĬŐĸŃŏľĴŅŃĽĴĔńĭįŌƟĶńĭĽŅĶ
ĪńŘĚĪňŗĴňėĺŅĴĶŌƟĪŅĚŏĪėĬŇėŐĸŃįŌƟĪňŗœĴƞĴňėĺŅĴĶŌƟĪŅĚŏĪėĬŇėȮĶĺĴĩŉĚįŌƟŒĝƟĚŅĬ 
NpcqclrȮrcaflga_jȮgldmpk_rgmlȮpcj_rcbȮrmȮbgegr_jȮqagclacȮ_lbȮ
rcaflmjmewȮrmȮrc_kqȮ_lbȮqr_icfmjbcpqȮsqgleȮajc_pȮ_lbȮ_nnpmnpg_rcȮ
j_les_ecȮdmpȮ`mrfȮrcaflga_jȮ_lbȮlml+rcaflga_jȮ_sbgclacq*Ȯ
glajsbgleȮclbȮsqcpq, 

Ť,ŢȮŐĽħĚėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĽŊŗŀĽŅĶŐĬĺėŇħŏĔňŗĵĺĔńĭĺŇĪĵŅĔŅĶŐĸŃ
ŏĪėőĬőĸĵňħŇěŇĪńĸĪňŗĞńĭĞƟŀĬħƟĺĵĔŅĶıŌħŐĸŃĔŅĶŏĕňĵĬȮőħĵĮĶńĭŒľƟŏľĴŅŃĽĴĔńĭ
ėĺŅĴĨƟŀĚĔŅĶŒĬĭĶŇĭĪĪŅĚĺŇĝŅĔŅĶŐĸŃĔĸŋƞĴįŌƟĶńĭĽŅĶ 
Bckmlqrp_rcȮrfcȮ_`gjgrwȮrmȮamkkslga_rcȮamknjcvȮbgegr_jȮqagclacȮ
_lbȮrcaflmjmewȮamlacnrqȮrfpmsefȮqnc_igleȮ_lbȮupgrgle*Ȯ_b_nrgleȮ
rmȮrfcȮlccbqȮmdȮ_a_bckgaȮamlrcvrqȮ_lbȮ_sbgclacq, 

NJM48ȮŐĽħĚĪńĔļŃĔŅĶĪņĚŅĬŏĮƦĬĪňĴŐĸŃėĺŅĴĶƞĺĴĴŊŀ
ŀĵƞŅĚĴŊŀŀŅĝňıŒĬĪňĴĪňŗĴňėĺŅĴŏĝňŗĵĺĝŅĠľĸŅĔľĸŅĵŒĬ
ŀŋĨĽŅľĔĶĶĴħŇěŇĪńĸŏıŊŗŀĭĶĶĸŋŏĮƚŅľĴŅĵĶƞĺĴĔńĬ 
Bckmlqrp_rcȮnpmdcqqgml_jȮrc_kumpiȮ_lbȮ
amjj_`mp_rgmlȮqigjjqȮugrfglȮrfcȮksjrgbgqagnjgl_pwȮ
rc_kȮglȮbgegr_jȮglbsqrpwȮrmȮ_afgctcȮrc_kȮem_jq, 

ť,ŠȮĪņĚŅĬĶƞĺĴĔńĬŀĵƞŅĚĴňėĺŅĴĶńĭįŇħĝŀĭĔńĭĽĴŅĝŇĔŒĬĪňĴŏıŊŗŀĭĶĶĸŋ
ŏĮƚŅľĴŅĵĶƞĺĴĔńĬŒľƟĽņŏĶŖě 
UmpiȮamjj_`mp_rgtcjwȮ_lbȮpcqnmlqg`jwȮugrfȮrc_kȮkck`cpqȮrmȮ
qsaacqqdsjjwȮ_afgctcȮqf_pcbȮem_jq, 
ť,šȮĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬħƟĺĵėĺŅĴŏėŅĶıŒĬģŅĬŃĽĴŅĝŇĔĪňĴľĶŊŀįŌƟĬņĪňĴȮŏıŊŗŀ
ĽĶƟŅĚĔŅĶĪņĚŅĬŏĮƦĬĪňĴĪňŗĴňĮĶŃĽŇĪīŇĳŅı 
UmpiȮpcqncardsjjwȮugrfȮmrfcpq*Ȯ_qȮ_Ȯrc_kȮkck`cpȮmpȮjc_bcp*Ȯ
rmȮnpmbsacȮcddcargtcȮrc_kumpi, 
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ŠŠŤ 

 

NJMq Qs`NJMq 
NJM58ȮŐĽħĚėĺŅĴĨĶŃľĬńĔĶŌƟħƟŅĬħŇěŇĪńĸŐĸŃ
ėĺŅĴŏĮƦĬıĸŏĴŊŀĚőĸĔȮőħĵĵŉħĴńŗĬŒĬėĺŅĴ
ĶńĭįŇħĝŀĭĪŅĚĽńĚėĴŐĸŃěĶŇĵīĶĶĴŒĬĔŅĶ
ĮĢŇĭńĨŇĚŅĬĪńŘĚŒĬĭĶŇĭĪĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮ
ĳŅĵŒĬĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸ 
Bckmlqrp_rcȮbgegr_jȮ_u_pclcqqȮ_lbȮejm`_jȮ
agrgxclqfgnȮ`wȮsnfmjbgleȮqmag_jȮ_lbȮ
crfga_jȮpcqnmlqg`gjgrwȮglȮ_a_bckgaȮ_lbȮ
npmdcqqgml_jȮnp_argacqȮugrfglȮrfcȮbmk_glȮ
mdȮbgegr_jȮqagclacȮ_lbȮrcaflmjmew, 

Ŧ,ŠȮĮĢŇĭńĨŇĨŅĴĬőĵĭŅĵėĺŅĴĞŊŗŀĨĶĚĪŅĚĺŇĝŅĔŅĶȮĶŃŏĭňĵĭĕƟŀĭńĚėńĭĕŀĚ
ĽĩŅĭńĬȮŐĸŃĴŅĨĶģŅĬĔŅĶĪņĚŅĬŒĬĔŅĶĮĢŇĭńĨŇĪŅĚħŇěŇĪńĸŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵňŀĵƞŅĚĶńĭįŇħĝŀĭ 
DmjjmuȮcrfga_jȮqr_lb_pbq*ȮambcqȮmdȮamlbsar*Ȯ_lbȮjce_jȮgqqscqȮ
pcj_rcbȮrmȮrfcȮqmag_jȮgkn_arqȮmdȮbgegr_jȮqagclacȮ_lbȮrcaflmjmew, 
Ŧ,šȮĵŉħĴńŗĬŒĬľĸńĔĔŅĶĪŅĚěĶŇĵīĶĶĴŐĸŃĔĶŀĭĔġľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭėĺŅĴ
ŏĮƦĬĽƞĺĬĨńĺĕŀĚĕƟŀĴŌĸȮėĺŅĴĮĸŀħĳńĵĪŅĚœĞŏĭŀĶƢȮĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅȮŐĸŃ
ĔŅĶŒĝƟŏĪėőĬőĸĵňĮƤĠĠŅĮĶŃħŇļģƢȮĪńŘĚŒĬĭĶŇĭĪĪŅĚĺŇĝŅĔŅĶŐĸŃŀŅĝňıȮ őħĵ
ėņĬŉĚĩŉĚįĸĔĶŃĪĭĪŅĚĽńĚėĴŐĸŃĶŃħńĭőĸĔěŅĔĔŅĶŒĝƟŏĪėőĬőĸĵňħŇěŇĪńĸ 
SnfmjbȮcrfga_jȮnpglagnjcqȮ_lbȮjce_jȮdp_kcumpiqȮpcj_rcbȮrmȮb_r_Ȯ
npgt_aw*Ȯaw`cpqcaspgrw*Ȯglrcjjcars_jȮnpmncprw*Ȯ_lbȮrfcȮsqcȮmdȮ
_prgdgag_jȮglrcjjgeclacȮ&?G'ȮrcaflmjmegcqȮglȮ`mrfȮ_a_bckgaȮ_lbȮ
npmdcqqgml_jȮqcrrgleq*ȮugrfȮamlqgbcp_rgmlȮmdȮrfcȮqmag_jȮ_lbȮejm`_jȮ
gkn_arqȮmdȮbgegr_jȮrcaflmjmew, 

NJM68ȮŐĽħĚŒľƟŏľŖĬĩŉĚėĺŅĴĽŅĴŅĶĩĕŀĚįŌƟŏĶňĵĬĶŌƟ
ĨĸŀħĝňĺŇĨĪňŗĽŅĴŅĶĩŐĽĺĚľŅėĺŅĴĶŌƟŒľĴƞŀĵƞŅĚ
ŀŇĽĶŃŒĬĽŅĕŅĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸ 
Bckmlqrp_rcȮrfcȮ_`gjgrgcqȮmdȮjgdcjmleȮ
jc_plcpqȮufmȮglbcnclbclrjwȮ_aosgpcȮ
ckcpegleȮilmujcbecȮpcj_rcbȮrmȮbgegr_jȮ
qagclacȮ_lbȮrcaflmjmew, 
 

ŧ,ŠȮĶŃĭŋěŋħŐĕŖĚŐĸŃěŋħĪňŗėĺĶĮĶńĭĮĶŋĚıńĥĬŅĕŀĚĨĬŏŀĚȮőħĵĺŇŏėĶŅŃľƢĕƟŀĴŌĸ
ĬņŏĕƟŅěŅĔŐľĸƞĚĪňŗĬƞŅŏĝŊŗŀĩŊŀįƞŅĬĔŅĶĽŃĪƟŀĬėŇħ 
GbclrgdwȮqrpclerfqȮ_lbȮ_pc_qȮdmpȮgknpmtckclrȮ`wȮ_l_jwxgleȮglnsrȮ
b_r_ȮdpmkȮpcjg_`jcȮpcqmspacqȮrfpmsefȮpcdjcargtcȮrfgligle, 
ŧ,šȮıńĥĬŅŐįĬĔŅĶıńĥĬŅĨĬŏŀĚŒĬħƟŅĬĺŇĝŅĔŅĶľĶŊŀŀŅĝňıĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ
ĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸ 
BctcjmnȮqcjd+gknpmtckclrȮnj_lqȮglȮ_a_bckgaȮmpȮnpmdcqqgml_jȮ
_qncarqȮpcj_rcbȮrmȮbgegr_jȮqagclacȮ_lbȮrcaflmjmew, 
ŧ,ŢȮĽĶŋĮĮĶŃĽŇĪīŇįĸŒĬĔŅĶıńĥĬŅĨĬŏŀĚȮőħĵŏĮĶňĵĭŏĪňĵĭŏĮƚŅľĴŅĵŐĸŃ
ŐįĬıńĥĬŅĨĬŏŀĚĪňŗĔņľĬħœĺƟ 
Ct_js_rcȮqcjd+bctcjmnkclrȮmsramkcqȮ`wȮamkn_pgleȮpcqsjrqȮugrfȮ
rfcȮbcdglcbȮem_jqȮ_lbȮqcjd+gknpmtckclrȮnj_lq, 
ŧ,ţȮĪĭĪĺĬŐĸŃĮĶńĭĮĶŋĚŏĮƚŅľĴŅĵŐĸŃĔĶŃĭĺĬĔŅĶıńĥĬŅĨĬŏŀĚŀĵƞŅĚ
ĨƞŀŏĬŊŗŀĚ 
AmlrglsmsqjwȮpctgcuȮ_lbȮgknpmtcȮqcjd+bctcjmnkclrȮem_jqȮ_lbȮ
npmacqqcq, 
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ĺńĨĩŋĮĶŃĽĚėƢ P
LO

1 

P
LO

2 

P
LO

3 

P
LO

4 

P
LO

5 

P
LO

6 

P
LO

7 

P
LO

8 

Š. ĴňėĺŅĴĶŌƟŐĸŃĪńĔļŃıŊŘĬģŅĬħƟŅĬĺŇĪĵŅĔŅĶŐĸŃ
ŏĪėőĬőĸĵňħŇěŇĪńĸȮĪňŗĽŅĴŅĶĩĬņœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶ
ŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŏĪėőĬőĸĵňħŇěŇĪńĸœħƟŀĵƞŅĚ
ŏľĴŅŃĽĴ 

Ƌ Ƌ       

š. ĽŅĴŅĶĩıńĥĬŅĬĺńĨĔĶĶĴľĶŊŀőĞĸŌĝńĬħŇěŇĪńĸȮŒĬħƟŅĬ
ĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢȮħƟŅĬĺŇĪĵŅĔŅĶĕƟŀĴŌĸȮħƟŅĬėĺŅĴ
ĴńŗĬėĚĮĸŀħĳńĵȮľĶŊŀħƟŅĬŀŇĬŏĪŀĶƢŏĬŖĨĽĶĶıĽŇŗĚȮĽņľĶńĭ
ĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅěĶŇĚŒĬĳŅėŀŋĨĽŅľĔĶĶĴ
ħŇěŇĪńĸœħƟŀĵƞŅĚĴňėĺŅĴĶńĭįŇħĝŀĭȮŏıŊŗŀŏĮƦĬĔņĸńĚĽņėńĠ
ŒĬĔŅĶıńĥĬŅŐĸŃĽĶƟŅĚĕňħėĺŅĴĽŅĴŅĶĩĪŅĚĔŅĶ
ŐĕƞĚĕńĬĕŀĚĮĶŃŏĪĻ 

Ƌ Ƌ Ƌ Ƌ    Ƌ 

Ţ. ĴňĪńĔļŃŐĸŃĮĶŃĽĭĔŅĶĦƢĔŅĶĮĢŇĭńĨŇĚŅĬȮħƟŅĬ
ĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸŒĬĶŃħńĭĴŊŀŀŅĝňıȮ
&Professional Skills) ěŅĔĔŅĶĪņĚŅĬěĶŇĚȮŏıŊŗŀŏĕƟŅĽŌƞ
őĸĔŐľƞĚĔŅĶĪņĚŅĬěĶŇĚĨŅĴėĺŅĴĨƟŀĚĔŅĶĕŀĚ
ĨĸŅħŐĶĚĚŅĬŐĸŃįŌƟĮĶŃĔŀĭĔŅĶ 

  Ƌ Ƌ Ƌ Ƌ Ƌ Ƌ 

ţ. ĽŅĴŅĶĩĽŊŗŀĽŅĶœħƟŀĵƞŅĚĴŊŀŀŅĝňıŒĬĭĶŇĭĪĕŀĚĔŅĶ
ĪņĚŅĬŏĔňŗĵĺĔńĭĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮ 

    Ƌ    

Ť, ĴňĪńĔļŃĔŅĶĪņĚŅĬŏĮƦĬĪňĴŀĵƞŅĚĴŊŀŀŅĝňıŒĬĔŅĶ
ĪņĚŅĬĶƞĺĴĔńĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

     Ƌ   

ť, ĴňěĶĶĵŅĭĶĶĦȮėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴȮŐĸŃŏėŅĶı
ĨƞŀĔġľĴŅĵȮőħĵŏĜıŅŃŀĵƞŅĚĵŇŗĚŒĬħƟŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ
ĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸ 

      Ƌ  

Ŧ, ĴňėĺŅĴĔĶŃĨŊŀĶŊŀĶƟĬŒĬĔŅĶŐĽĺĚľŅĮĶŃĽĭĔŅĶĦƢŐĸŃ
ėĺŅĴĶŌƟħƟŅĬĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸŀĵŌƞŏĽĴŀȮ
ŏıŊŗŀĮĶńĭĨńĺŒľƟĪńĬĨƞŀĺŇĺńĥĬŅĔŅĶĕŀĚŏĪėőĬőĸĵňŐĸŃ
ĽńĚėĴ 

       Ƌ 
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PLOs 

4 MU-Graduate Attributes 
T-shaped 
Breathe & 
Depth:  
ĶŌƟŐěƟĚȮĶŌƟěĶŇĚȮĪńŘĚ
ħƟŅĬĔĺƟŅĚŐĸŃ
ħƟŅĬĸŉĔ 

Globally 
Talented:  
ĴňĪńĔļŃȮ
ĮĶŃĽĭĔŅĶĦƢȮ
ĽŅĴŅĶĩŐĕƞĚĕńĬ
œħƟĶŃħńĭőĸĔ 

Socially 
Contributing: 
ĴňěŇĨĽŅīŅĶĦŃȮ
ĽŅĴŅĶĩĪņ
ĮĶŃőĵĝĬƢŒľƟ
ĽńĚėĴ 

Entrepreneurially 
Minded:  
ĔĸƟŅėŇħȮĔĸƟŅĪņȮ
ĔĸƟŅĨńħĽŇĬŒěȮ
ĽĶƟŅĚĽĶĶėƢĽŇŗĚŒľĴƞ
ŒĬĪŅĚĪňŗĩŌĔĨƟŀĚ 

PLO1: ĮĶŃĵŋĔĨƢŒĝƟľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĺŇĪĵŅĔŅĶŐĸŃ
ŏĪėőĬőĸĵňħŇěŇĪńĸŒĬĭĶŇĭĪĨƞŅĚȮŕȮŏıŊŗŀĺŇŏėĶŅŃľƢȮŐĸŃŐĔƟœĕėĺŅĴ
ĪƟŅĪŅĵĪŅĚŏĪėőĬőĸĵňĪňŗĞńĭĞƟŀĬ 

Ƌ    

PLO2: ŐĔƟœĕĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵň
ħŇěŇĪńĸŀĵƞŅĚŏĮƦĬĶŃĭĭŐĸŃŏľĴŅŃĽĴĔńĭĭĶŇĭĪĪňŗĔņľĬħȮ 

Ƌ    

PLO3: ŀŀĔŐĭĭŐĬĺĪŅĚŐĔƟĮƤĠľŅħƟŅĬħŇěŇĪńĸŒĬĽŅĕŅĺŇĪĵŅĔŅĶ
ŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸįƞŅĬĔŅĶĺŇŏėĶŅŃľƢŐĬĺőĬƟĴĪŅĚŏĪėőĬőĸĵňȮ
ėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟŒĝƟȮľĶŊŀĕƟŀĔņľĬħĕŀĚŀŋĨĽŅľĔĶĶĴȮőħĵ
ĴŋƞĚŏĬƟĬŒĬĽŅĕŅŏĜıŅŃĪŅĚȮœħƟŐĔƞȮĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢȮ&SE) 
ĺŇĪĵŅĔŅĶĕƟŀĴŌĸȮ&DS) ėĺŅĴĴńŗĬėĚĮĸŀħĳńĵĪŅĚœĞŏĭŀĶƢȮ&CY) 
ľĶŊŀŀŇĬŏĪŀĶƢŏĬŖĨŐľƞĚĽĶĶıĽŇŗĚȮ&IoT) 

Ƌ Ƌ Ƌ Ƌ 

PLO4: ıńĥĬŅŏėĶŊŗŀĚĴŊŀŒĬĔŅĶŐĔƟĮƤĠľŅħƟŅĬħŇěŇĪńĸĪňŗŏĔňŗĵĺĕƟŀĚ
ĔńĭĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸĨŅĴĔŅĶŀŀĔŐĭĭĪňŗĔņľĬħȮ
őħĵŒĝƟėĺŅĴŏĝňŗĵĺĝŅĠŒĬĽŅĕŅĨƞŅĚȮŕȮŏĝƞĬȮĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢȮ
&SE), ĺŇĪĵŅĔŅĶĕƟŀĴŌĸȮ&DS), ėĺŅĴĴńŗĬėĚĮĸŀħĳńĵĪŅĚœĞŏĭŀĶƢȮ
&CY) ľĶŊŀŀŇĬŏĪŀĶƢŏĬŖĨŐľƞĚĽĶĶıĽŇŗĚȮ&IoT)  

Ƌ Ƌ Ƌ Ƌ 

PLO5: ĽŊŗŀĽŅĶŒĬľńĺĕƟŀĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵň
ħŇěŇĪńĸȮŒĬĭĶŇĭĪĪŅĚĺŇĝŅĔŅĶŐĸŃŀŅĝňıȮįƞŅĬĝƞŀĚĪŅĚĔŅĶıŌħŐĸŃ
ĔŅĶŏĕňĵĬȮőħĵĮĶńĭŒĝƟĶŌĮŐĭĭĴŅĨĶģŅĬŐĸŃĽŊŗŀħŇěŇĪńĸŒľƟ
ŏľĴŅŃĽĴĔńĭĔĸŋƞĴįŌƟĶńĭĽŅĶœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

 Ƌ  Ƌ 

PLO6: ŐĽħĚĪńĔļŃĔŅĶĪņĚŅĬŏĮƦĬĪňĴŐĸŃėĺŅĴĶƞĺĴĴŊŀŀĵƞŅĚĴŊŀ
ŀŅĝňıŒĬĪňĴĪňŗĴňėĺŅĴŏĝňŗĵĺĝŅĠľĸŅĔľĸŅĵŒĬŀŋĨĽŅľĔĶĶĴ
ħŇěŇĪńĸŏıŊŗŀĭĶĶĸŋŏĮƚŅľĴŅĵĶƞĺĴĔńĬ 

 Ƌ Ƌ  

PLO7: ŐĽħĚėĺŅĴĨĶŃľĬńĔĶŌƟħƟŅĬħŇěŇĪńĸŐĸŃėĺŅĴŏĮƦĬıĸŏĴŊŀĚ
őĸĔȮőħĵĵŉħĴńŗĬŒĬėĺŅĴĶńĭįŇħĝŀĭĪŅĚĽńĚėĴŐĸŃěĶŇĵīĶĶĴŒĬ
ĔŅĶĮĢŇĭńĨŇĚŅĬĪńŘĚŒĬĭĶŇĭĪĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮĳŅĵŒĬ
ĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸ 

  Ƌ Ƌ 

PLO8: ŐĽħĚŒľƟŏľŖĬĩŉĚėĺŅĴĽŅĴŅĶĩĕŀĚįŌƟŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨĪňŗ
ĽŅĴŅĶĩŐĽĺĚľŅėĺŅĴĶŌƟŒľĴƞŀĵƞŅĚŀŇĽĶŃŒĬĽŅĕŅĺŇĪĵŅĔŅĶŐĸŃ
ŏĪėőĬőĸĵňħŇěŇĪńĸ 

 Ƌ Ƌ Ƌ 
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ĳŅėįĬĺĔȮš.ţȮėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅŒĬŐĨƞĸŃĝńŘĬĮƖȮŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅ 
 
PLOs ĝńŘĬĮƖĪňŗ Š ĝńŘĬĮƖĪňŗȮš ĝńŘĬĮƖĪňŗȮŢ ĝńŘĬĮƖĪňŗȮţ 
Š ŏĕƟŅŒěľĸńĔĔŅĶŐĸŃ
ėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚ
ėŀĴıŇĺŏĨŀĶƢŐĸŃ
ėĦŇĨĻŅĽĨĶƢȮŏıŊŗŀĔŅĶ
ěńħĔŅĶĕƟŀĴŌĸŐĸŃ
ŐĔƟĮƤĠľŅŏĭŊŘŀĚĨƟĬ 

ĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟŐĸŃ
ĪķļġňĕńŘĬıŊŘĬģŅĬŒĬĽŅĕŅ
ĺŇĪĵŅĔŅĶŐĸŃ 
ŏĪėőĬőĸĵňħŇěŇĪńĸȮœħƟŐĔƞ 
ľĸńĔĔŅĶıńĥĬŅĞŀĲĨƢŐĺĶƢ
ıŊŘĬģŅĬȮĮƤĠĠŅĮĶŃħŇļģƢ
ŐĸŃĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚȮ
ıŊŘĬģŅĬĕŀĚŀŇĬŏĪŀĶƢŏĬŖĨ
ŐľƞĚĽĶĶıĽŇŗĚ 
ľĸńĔĔŅĶĕŀĚŏėĶŊŀĕƞŅĵȮŐĸŃ 
ŏĪėĬŇėėĺŅĴĴńŗĬėĚ
ĮĸŀħĳńĵĪŅĚœĞŏĭŀĶƢ
ŏĭŊŘŀĚĨƟĬŏıŊŗŀıńĥĬŅŐĬĺ
ĪŅĚŐĔƟœĕĕńŘĬıŊŘĬģŅĬ 

ĮĶŃĵŋĔĨƢŒĝƟŐĸŃĭŌĶĦŅĔŅĶ
ėĺŅĴĶŌƟŐĸŃĪķļġňŏĜıŅŃ
ĪŅĚħƟŅĬĽŅĕŅĺŇĪĵŅĔŅĶŐĸŃ
ŏĪėőĬőĸĵňħŇěŇĪńĸȮŏıŊŗŀŐĔƟœĕ
ĮƤĠľŅŒĬĭĶŇĭĪĪňŗĔņľĬħ 
 

ĮĶŃĵŋĔĨƢŒĝƟľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚ
ĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸŒĬ
ĭĶŇĭĪĨƞŅĚȮŕȮŏıŊŗŀĺŇŏėĶŅŃľƢȮŐĸŃ
ŐĔƟœĕėĺŅĴĪƟŅĪŅĵĪŅĚŏĪėőĬőĸĵň
ĪňŗĞńĭĞƟŀĬ 

š ŐĔƟœĕĮƤĠľŅĪňŗ
ŏĔňŗĵĺĕƟŀĚĔńĭ
ĺŇĪĵŅĔŅĶŐĸŃ
ŏĪėőĬőĸĵňħŇěŇĪńĸ
ŀĵƞŅĚĚƞŅĵȮőħĵŒĝƟ
ėĺŅĴĶŌƟŐĸŃĪńĔļŃŏĝŇĚ
ŏĪėĬŇėĪňŗŏĔňŗĵĺĕƟŀĚ 

ŐĔƟœĕĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ
ĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵň
ħŇěŇĪńĸŒĬĶŃħńĭĮŅĬĔĸŅĚȮ
őħĵŒĝƟėĺŅĴĶŌƟŐĸŃĪńĔļŃŏĝŇĚ
ŏĪėĬŇėĪňŗŏĔňŗĵĺĕƟŀĚ 

ŐĔƟœĕĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ
ĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸ
ĪňŗĴňėĺŅĴĞńĭĞƟŀĬȮőħĵŒĝƟėĺŅĴĶŌƟ
ŐĸŃĪńĔļŃŏĝŇĚŏĪėĬŇėĪňŗ
ŏĔňŗĵĺĕƟŀĚ 

ŐĔƟœĕĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ
ĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸ
ŀĵƞŅĚŏĮƦĬĶŃĭĭŐĸŃŏľĴŅŃĽĴĔńĭ
ĭĶŇĭĪĪňŗĔņľĬħ 

Ţ ŀŀĔŐĭĭŐĬĺĪŅĚ
ŐĔƟĮƤĠľŅŐĸŃĶŃĭĭ
ħƟŅĬĔŅĶěńħĔŅĶ
ĕƟŀĴŌĸŏĭŊŘŀĚĨƟĬĨŅĴ
ĕƟŀĔņľĬħ 

ŀŀĔŐĭĭŐĬĺĪŅĚŐĔƟĮƤĠľŅ
ħƟŅĬħŇěŇĪńĸŒĬĽŅĕŅ
ĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵň
ħŇěŇĪńĸįƞŅĬĔŅĶĺŇŏėĶŅŃľƢ
ŐĬĺőĬƟĴĪŅĚŏĪėőĬőĸĵňĨŅĴ
ĕƟŀĔņľĬħ 

ŀŀĔŐĭĭŐĬĺĪŅĚŐĔƟĮƤĠľŅ
ħƟŅĬħŇěŇĪńĸĕńŘĬıŊŘĬģŅĬŒĬĽŅĕŅ
ĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸ
įƞŅĬĔŅĶĺŇŏėĶŅŃľƢŐĬĺőĬƟĴĪŅĚ
ŏĪėőĬőĸĵňȮėĺŅĴĨƟŀĚĔŅĶĕŀĚ
įŌƟŒĝƟȮľĶŊŀĕƟŀĔņľĬħĕŀĚ
ŀŋĨĽŅľĔĶĶĴ 

ŀŀĔŐĭĭŐĬĺĪŅĚŐĔƟĮƤĠľŅħƟŅĬ
ħŇěŇĪńĸŒĬĽŅĕŅĺŇĪĵŅĔŅĶŐĸŃ
ŏĪėőĬőĸĵňħŇěŇĪńĸįƞŅĬĔŅĶ
ĺŇŏėĶŅŃľƢŐĬĺőĬƟĴĪŅĚŏĪėőĬőĸĵňȮ
ėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟŒĝƟȮľĶŊŀ
ĕƟŀĔņľĬħĕŀĚŀŋĨĽŅľĔĶĶĴȮőħĵ
ĴŋƞĚŏĬƟĬŒĬĽŅĕŅŏĜıŅŃĪŅĚȮœħƟŐĔƞȮ
ĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢȮ&SE) 
ĺŇĪĵŅĔŅĶĕƟŀĴŌĸȮ&DS) ėĺŅĴĴńŗĬėĚ
ĮĸŀħĳńĵĪŅĚœĞŏĭŀĶƢȮ&CY) ľĶŊŀ
ŀŇĬŏĪŀĶƢŏĬŖĨŐľƞĚĽĶĶıĽŇŗĚȮ&IoT)   
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ţ ıńĥĬŅĶŃĭĭĽņľĶńĭ
ĔŅĶěńħĔŅĶĕƟŀĴŌĸ
ŏĭŊŘŀĚĨƟĬĨŅĴ
ĕƟŀĔņľĬħĕŀĚĔŅĶ
ŀŀĔŐĭĭ 

ıńĥĬŅőėĶĚĶƞŅĚĨƟĬŐĭĭĕŀĚ
ŏėĶŊŗŀĚĴŊŀŒĬĔŅĶŐĔƟĮƤĠľŅ
ħƟŅĬħŇěŇĪńĸĨŅĴĔŅĶ
ŀŀĔŐĭĭĪňŗĔņľĬħȮőħĵ
ĴŋƞĚŏĬƟĬŐĬĺėŇħěŅĔĽŅĕŅ
ŏĜıŅŃĪŅĚ 

ıńĥĬŅȮĮĶńĭĮĶŋĚȮŐĸŃĪħĽŀĭ
őėĶĚĶƞŅĚĨƟĬŐĭĭĕŀĚŏėĶŊŗŀĚĴŊŀ
ŒĬĔŅĶŐĔƟĮƤĠľŅħƟŅĬĺŇĪĵŅĔŅĶ
ŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸĨŅĴ
ĕƟŀĔņľĬħĕŀĚĔŅĶŀŀĔŐĭĭ 

ıńĥĬŅŏėĶŊŗŀĚĴŊŀŒĬĔŅĶŐĔƟĮƤĠľŅ
ħƟŅĬħŇěŇĪńĸĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ
ĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸ
ĨŅĴĔŅĶŀŀĔŐĭĭĪňŗĔņľĬħȮőħĵ
ŒĝƟėĺŅĴŏĝňŗĵĺĝŅĠŒĬĽŅĕŅĨƞŅĚȮŕȮ
ŏĝƞĬȮĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢȮ&SE), 
ĺŇĪĵŅĔŅĶĕƟŀĴŌĸȮ&DS), ėĺŅĴ
ĴńŗĬėĚĮĸŀħĳńĵĪŅĚœĞŏĭŀĶƢȮ&CY) 
ľĶŊŀŀŇĬŏĪŀĶƢŏĬŖĨŐľƞĚĽĶĶıĽŇŗĚȮ
&IoT) 

Ť ĽŊŗŀĽŅĶŐĬĺėŇħ
ıŊŘĬģŅĬħƟŅĬ
ĺŇĪĵŅĔŅĶŐĸŃ
ŏĪėőĬőĸĵňħŇěŇĪńĸœħƟ
ŀĵƞŅĚĩŌĔĨƟŀĚŐĸŃ
ĝńħŏěĬȮįƞŅĬĔŅĶıŌħ
ŐĸŃĔŅĶŏĕňĵĬŒĬ
ĭĶŇĭĪĪŅĚĺŇĝŅĔŅĶ 

ĩƞŅĵĪŀħŐĬĺėŇħĪňŗĞńĭĞƟŀĬ
ħƟŅĬĺŇĪĵŅĔŅĶŐĸŃ
ŏĪėőĬőĸĵňħŇěŇĪńĸŒľƟŏĕƟŅŒě
ĚƞŅĵĽņľĶńĭįŌƟĲƤĚĪňŗĴňėĺŅĴ
ŏĝňŗĵĺĝŅĠŐĨĔĨƞŅĚĔńĬ 

ĬņŏĽĬŀĕƟŀĴŌĸħƟŅĬĺŇĪĵŅĔŅĶ
ŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸŒĬĶŃħńĭ
ĞńĭĞƟŀĬŐĸŃŏĮƦĬĪŅĚĔŅĶȮįƞŅĬ
ĝƞŀĚĪŅĚĔŅĶĽŊŗŀĽŅĶľĸŅĔľĸŅĵȮ
ŏĝƞĬȮĔŅĶıŌħȮĔŅĶŏĕňĵĬȮŐĸŃĽŊŗŀ
ħŇěŇĪńĸȮŒľƟŏľĴŅŃĽĴĔńĭįŌƟĶńĭĽŅĶ
ĪňŗĴňėĺŅĴŏĝňŗĵĺĝŅĠĨƞŅĚĔńĬ 

ĽŊŗŀĽŅĶŒĬľńĺĕƟŀĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ
ĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮ
ŒĬĭĶŇĭĪĪŅĚĺŇĝŅĔŅĶŐĸŃŀŅĝňıȮ
įƞŅĬĝƞŀĚĪŅĚĔŅĶıŌħŐĸŃĔŅĶŏĕňĵĬȮ
őħĵĮĶńĭŒĝƟĶŌĮŐĭĭĴŅĨĶģŅĬŐĸŃ
ĽŊŗŀħŇěŇĪńĸŒľƟŏľĴŅŃĽĴĔńĭĔĸŋƞĴ
įŌƟĶńĭĽŅĶœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

ť ĪņĚŅĬĶƞĺĴĔńĭŏıŊŗŀĬ
ĶƞĺĴĝńŘĬŒĬĔŇěĔĶĶĴ
ľĶŊŀőėĶĚĚŅĬĔĸŋƞĴ
ĪŅĚĺŇĝŅĔŅĶȮőħĵ
ŐĽħĚėĺŅĴ
ĶńĭįŇħĝŀĭŐĸŃ
ĮĢŇĭńĨŇĨŅĴĭĪĭŅĪĪňŗ
œħƟĶńĭĴŀĭľĴŅĵ 

ĪņĚŅĬĶƞĺĴĔńĭŏıŊŗŀĬĶƞĺĴ
ĝńŘĬŒĬőėĶĚĔŅĶĔĸŋƞĴĪňŗĴň
ĭĪĭŅĪľĸŅĔľĸŅĵȮĪńŘĚŒĬ
ĭĪĭŅĪįŌƟĬņŐĸŃįŌƟĨŅĴ 

ĪņĚŅĬĶƞĺĴĔńĭĪňĴĪňŗĴňėĺŅĴ
ŏĝňŗĵĺĝŅĠľĸŅĔľĸŅĵŒĬ
ŀŋĨĽŅľĔĶĶĴħŇěŇĪńĸŏıŊŗŀĭĶĶĸŋ
ŏĮƚŅľĴŅĵĶƞĺĴĔńĬ 

ŐĽħĚĪńĔļŃĔŅĶĪņĚŅĬŏĮƦĬĪňĴ
ŐĸŃėĺŅĴĶƞĺĴĴŊŀŀĵƞŅĚĴŊŀŀŅĝňı
ŒĬĪňĴĪňŗĴňėĺŅĴŏĝňŗĵĺĝŅĠ
ľĸŅĔľĸŅĵŒĬŀŋĨĽŅľĔĶĶĴħŇěŇĪńĸ
ŏıŊŗŀĭĶĶĸŋŏĮƚŅľĴŅĵĶƞĺĴĔńĬ 

Ŧ ĮĢŇĭńĨŇĨŅĴĬőĵĭŅĵ
ėĺŅĴĞŊŗŀĨĶĚĪŅĚ
ĺŇĝŅĔŅĶȮĶŃŏĭňĵĭ
ĕƟŀĭńĚėńĭĕŀĚĽĩŅĭńĬȮ
ŐĸŃŐĬĺĮĢŇĭńĨŇĪňŗ
ŏľĴŅŃĽĴŒĬĔŅĶŒĝƟ
ŏĪėőĬőĸĵňħŇěŇĪńĸȮ
ŐĸŃĨĶŃľĬńĔĶŌƟėĺŅĴ
ŏĮƦĬıĸŏĴŊŀĚőĸĔ 

ŀīŇĭŅĵľĸńĔĔŅĶĪŅĚ
ěĶŇĵīĶĶĴŐĸŃĔġľĴŅĵĪňŗ
ŏĔňŗĵĺĕƟŀĚĔńĭėĺŅĴŏĮƦĬ
ĽƞĺĬĨńĺĕŀĚĕƟŀĴŌĸȮėĺŅĴ
ĮĸŀħĳńĵĪŅĚœĞŏĭŀĶƢȮŐĸŃ
ĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅȮ 

ĮĢŇĭńĨŇĨŅĴľĸńĔĔŅĶĪŅĚ
ěĶŇĵīĶĶĴŐĸŃĔġľĴŅĵŒĬĔŅĶ
ıńĥĬŅŐĸŃŒĝƟĚŅĬŏĪėőĬőĸĵň
ħŇěŇĪńĸŒĬĭĶŇĭĪĪŅĚĺŇĝŅĔŅĶŐĸŃ
ŀŋĨĽŅľĔĶĶĴ 

ŐĽħĚėĺŅĴĨĶŃľĬńĔĶŌƟħƟŅĬħŇěŇĪńĸ
ŐĸŃėĺŅĴŏĮƦĬıĸŏĴŊŀĚőĸĔȮőħĵĵŉħ
ĴńŗĬŒĬėĺŅĴĶńĭįŇħĝŀĭĪŅĚĽńĚėĴ
ŐĸŃěĶŇĵīĶĶĴŒĬĔŅĶĮĢŇĭńĨŇĚŅĬ
ĪńŘĚŒĬĭĶŇĭĪĪŅĚĺŇĝŅĔŅĶŐĸŃ
ĺŇĝŅĝňıȮĳŅĵŒĬĽŅĕŅĺŇĝŅ
ĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸ 
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ŧ ĶŃĭŋěŋħŐĕŖĚŐĸŃěŋħ
ĪňŗėĺĶĮĶńĭĮĶŋĚ
ıńĥĬŅĕŀĚĨĬŏŀĚ
İĬħƟŅĬĺŇĪĵŅĔŅĶ
ŐĸŃŏĪėőĬőĸĵň
ħŇěŇĪńĸȮőħĵįƞŅĬĔŅĶ
ĽŃĪƟŀĬėŇħ  

ıńĥĬŅŐĸŃħņŏĬŇĬĔŅĶ
ŐįĬĔŅĶıńĥĬŅĨĬŏŀĚĪňŗ
ĮĶŃĔŀĭħƟĺĵĔŅĶ
ĨńŘĚŏĮƚŅľĴŅĵȮĔŅĶŏĸŊŀĔ
ĪĶńıĵŅĔĶȮ ŐĸŃĔŅĶ
ĮĶŃŏĴŇĬėĺŅĴĔƟŅĺľĬƟŅŒĬ
ėĺŅĴĶŌƟŐĸŃĪńĔļŃĪŅĚħƟŅĬ
ĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵň
ħŇěŇĪńĸ 

ŐĽħĚŒľƟŏľŖĬĩŉĚĔĶŃĭĺĬĔŅĶ
ĽŃĪƟŀĬėĺŅĴėŇħőħĵ
ŏĮĶňĵĭŏĪňĵĭŏĮƚŅľĴŅĵŐĸŃ
ŐįĬıńĥĬŅĨĬŏŀĚĪňŗŏĔňŗĵĺĕƟŀĚ
ĔńĭĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵň
ħŇěŇĪńĸĔņľĬħȮŏıŊŗŀŒľƟŏĔŇħ
ĔĶŃĭĺĬĔŅĶıńĥĬŅĨĬŏŀĚŀĵƞŅĚ
ĨƞŀŏĬŊŗŀĚ 

ŐĽħĚŒľƟŏľŖĬĩŉĚėĺŅĴĽŅĴŅĶĩĕŀĚ
įŌƟŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨĪňŗĽŅĴŅĶĩ
ŐĽĺĚľŅėĺŅĴĶŌƟŒľĴƞŀĵƞŅĚŀŇĽĶŃŒĬ
ĽŅĕŅĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵň
ħŇěŇĪńĸ 
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ĳŅėįĬĺĔȮŢ 
 
 

Ţ,ŠȮĨŅĶŅĚŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮ&PLOs) ĔńĭįĸĸńıīƢ
ĔŅĶŏĶňĵĬĶŌƟĨŅĴĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅȮı,Ļ,ȮšŤťŤ 
 
Ţ,šȮĨŅĶŅĚŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮ&PLOs) ĔńĭėĺŅĴ
ĨƟŀĚĔŅĶ-ėĺŅĴėŅħľĺńĚĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵ 
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ĳŅėįĬĺĔȮŢ,ŠȮȮėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶȮ(PLOs) ĔńĭȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ
ĨŅĴĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅȮı,Ļ,ȮšŤťŤ 
 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĨŅĴĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅȮ
ı,Ļ,ȮšŤťŤ P

LO
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P
LO
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P
LO
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P
LO

4 

P
LO

5 

P
LO

6 

P
LO
5 

P
LO

8 

ħƟŅĬĪňŗȮŠȮħƟŅĬėĺŅĴĶŌƟ Ƌ      Ƌ  

Š,ŠȮĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃĪķļġň
ĽņėńĠĨƞŅĚȮŕȮŒĬŏĬŊŘŀľŅĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵň
ħŇěŇĪńĸ 

Ƌ        

Š,šȮĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭĺŇĪĵŅĔŅĶŐĸŃ
ŏĪėőĬőĸĵňħŇěŇĪńĸŒĬĽŅĕŅĺŇĝŅŏĜıŅŃĪŅĚ 

Ƌ        

Š,ŢȮĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭěĶĶĵŅĭĶĶĦŀŅĝňı
ŐĸŃěĶŇĵīĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸ
ĪńŘĚŒĬĭĶŇĭĪĺŇĝŅĔŅĶŐĸŃĔŅĶĪņĚŅĬ 

      Ƌ  

ħƟŅĬĪňŗȮšȮħƟŅĬĪńĔļŃ  Ƌ Ƌ Ƌ Ƌ Ƌ   

š,ŠȮĴňĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢŐĸŃŐĔƟœĕĮƤĠľŅŀĵƞŅĚŏĮƦĬ
ĶŃĭĭĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸŀĵƞŅĚ
ŏľĴŅŃĽĴŒĬĭĶŇĭĪĪňŗĔņľĬħ 

 Ƌ       

š,šȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟŐĸŃŏėĶŊŗŀĚĴŊŀŏıŊŗŀıńĥĬŅĺŇīň
ľĶŊŀŐĬĺĪŅĚĔŅĶŐĔƟĮƤĠľŅŒĬĽŅĕŅĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵň
ħŇěŇĪńĸœħƟŀĵƞŅĚŏľĴŅŃĽĴĔńĭĭĶŇĭĪĕŀĚĮƤĠľŅ 

 Ƌ       

š,ŢȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃŀŀĔŐĭĭŐĬĺĪŅĚŐĔƟĮƤĠľŅħƟŅĬ
ħŇěŇĪńĸŒĬĽŅĕŅĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸįƞŅĬĔŅĶ
ĺŇŏėĶŅŃľƢŐĬĺőĬƟĴĪŅĚŏĪėőĬőĸĵňȮėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟŒĝƟȮ
ľĶŊŀĕƟŀĔņľĬħĕŀĚŀŋĨĽŅľĔĶĶĴ 

  Ƌ      

š,ţȮĽŅĴŅĶĩıńĥĬŅŐĬĺĪŅĚŐĔƟĮƤĠľŅħƟŅĬħŇěŇĪńĸĪňŗŏĔňŗĵĺĕƟŀĚ
ĔńĭĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸĨŅĴĔŅĶŀŀĔŐĭĭĪňŗ
ĔņľĬħ 

   Ƌ     

š,ŤȮĴňĪńĔļŃŒĬĔŅĶĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıŒĬľńĺĕƟŀĪňŗ
ŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸŒĬĭĶŇĭĪĪŅĚ
ĺŇĝŅĔŅĶŐĸŃŀŅĝňı 

    Ƌ    

š,ťȮĴňĪńĔļŃĔŅĶĪņĚŅĬŏĮƦĬĪňĴĪńŘĚŒĬĭĶŇĭĪĺŇĝŅĔŅĶŐĸŃĔŅĶ
ĪņĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶěĶŇĚ 

     Ƌ   
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĨŅĴĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅȮ
ı,Ļ,ȮšŤťŤ P

LO
1 

P
LO

2 

P
LO

3 

P
LO

4 

P
LO

5 

P
LO

6 

P
LO
5 

P
LO

8 

ħƟŅĬĪňŗȮŢȮħƟŅĬěĶŇĵīĶĶĴ     Ƌ  Ƌ  

Ţ,ŠȮŏėŅĶıĽŇĪīŇŐĸŃėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮĶĺĴĩŉĚœĴƞĸŃŏĴŇħ
ĽŇĪīŇŐĸŃĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅĕŀĚįŌƟŀŊŗĬ 

    Ƌ    

Ţ,šȮĴňĻňĸīĶĶĴȮěĶĶĵŅĭĶĶĦȮėĺŅĴĞŊŗŀĽńĨĵƢȮŐĸŃŏėŅĶı
ĔġĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭĨƞŅĚȮŕȮĕŀĚŀĚėƢĔĶŐĸŃĽńĚėĴȮ 

      Ƌ  

Ţ,ŢȮĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮŐĸŃĶńĔļŅěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ
ŐĸŃŀŅĝňı 

      Ƌ  

ħƟŅĬĪňŗȮţ ħƟŅĬĸńĔļĦŃĭŋėėĸ  Ƌ   Ƌ Ƌ Ƌ Ƌ 

ţ,ŠȮĴňĪńĔļŃĔŅĶėŇħĺŇŏėĶŅŃľƢŐĸŃĔŅĶŐĔƟĮƤĠľŅ  Ƌ       

ţ,šȮŐĽħĚėĺŅĴŏĮƦĬĴŊŀŀŅĝňıŒĬĽĳŅıŐĺħĸƟŀĴĔŅĶĪņĚŅĬ     Ƌ Ƌ Ƌ  

ţ,ŢȮĴňėĺŅĴĽŅĴŅĶĩĕŀĚįŌƟŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨĪňŗĽŅĴŅĶĩ
ŐĽĺĚľŅėĺŅĴĶŌƟŒľĴƞŀĵƞŅĚŀŇĽĶŃŒĬĽŅĕŅĺŇĪĵŅĔŅĶŐĸŃ
ŏĪėőĬőĸĵňħŇěŇĪńĸŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮ 

       Ƌ 
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Š. Critical Thinking               

Š,Š ĬńĔĻŉĔļŅėĺĶĴňĪńĔļŃĔŅĶėŇħŏĝŇĚĺŇıŅĔļƢȮėŇħ
ĺŇŏėĶŅŃľƢŐĭĭĴňŏľĨŋįĸȮŐĸŃĴňľĸńĔģŅĬĽĬńĭĽĬŋĬȮŒĬ
ĔŅĶŐĔƟœĕĮƤĠľŅȮĽŅĴŅĶĩŏĸŊŀĔŒĝƟĺŇīňĔŅĶŐĸŃ
ŏėĶŊŗŀĚĴŊŀœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

 V V  N/A  O  O       

š. Professional Skills               

š,Š ĬńĔĻŉĔļŅĽŅĴŅĶĩĽŊŗŀĽŅĶħƟĺĵĳŅļŅıŌħŐĸŃ
ĳŅļŅŏĕňĵĬœħƟŀĵƞŅĚĩŌĔĨƟŀĚŏľĴŅŃĽĴĔńĭįŌƟĶńĭĽŅĶȮ
ŐĸŃĽŀħėĸƟŀĚĔńĭĭĶŇĭĪĪŅĚĺŇĝŅĔŅĶŐĸŃŀŅĝňıȮ 

V V V V N/A V     O    

š,šȮĬńĔĻŉĔļŅĽŅĴŅĶĩŒĝƟŏėĶŊŗŀĚĴŊŀħŇěŇĪńĸıŊŘĬģŅĬŏıŊŗŀ
ĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬŐĸŃĔŅĶĪņĚŅĬœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅıȮŏĝƞĬȮŏėĶŊŗŀĚĴŊŀĭĶŇľŅĶőėĶĚĔŅĶȮ
(Project Management Tools), Version Control, 
PrototypingȮTools, ŐĸŃŏĪėőĬőĸĵňȮGenerative 
AIȮŏĮƦĬĨƟĬ 

V V   N/A   O O  O O   

š,Ţ ĬńĔĻŉĔļŅĽŅĴŅĶĩĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬŒĬĪňĴĪňŗĴň
ėĺŅĴľĸŅĔľĸŅĵœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĳŅĵŒĨƟ
ĭĶŇĭĪĔŅĶĪņĚŅĬěĶŇĚŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶ 

 V  V N/A V      O   

š,ţȮĬńĔĻŉĔļŅĴňėĺŅĴĶńĭįŇħĝŀĭŐĸŃĮĶŃıķĨŇĨĬ
ŀĵƞŅĚĴŊŀŀŅĝňıȮőħĵĮĢŇĭńĨŇĨŅĴĔġĶŃŏĭňĵĭȮŏĝƞĬȮĔŅĶ
ŐĨƞĚĔŅĵŒľƟŏľĴŅŃĽĴȮĔŅĶĽƞĚĚŅĬĨĶĚŏĺĸŅȮĔŅĶŏĕƟŅ
ŏĶňĵĬľĶŊŀĔŅĶŏĕƟŅĚŅĬŀĵƞŅĚĽĴŗņŏĽĴŀŐĸŃĨĶĚĨƞŀŏĺĸŅ 

 V   N/A        O  

š,ŤȮĬńĔĻŉĔļŅŒĝƟĕƟŀĴŌĸŐĸŃŏėĶŊŗŀĚĴŊŀħŇěŇĪńĸŀĵƞŅĚĴň
ěĶŇĵīĶĶĴȮőħĵŒľƟėĺŅĴĽņėńĠĔńĭĔŅĶĶńĔļŅėĺŅĴŏĮƦĬ
ĽƞĺĬĨńĺĕŀĚĕƟŀĴŌĸȮĔŅĶŏėŅĶıĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅȮ

 V V  N/A V       O  
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ŠšŤ 

 

ėĺŅĴĨƟŀĚĔŅĶ-ėĺŅĴėŅħľĺńĚ 

ĔĸŋƞĴįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵ PLOs 
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ŐĸŃĔŅĶŒĝƟĮƤĠĠŅĮĶŃħŇļģƢȮ&AI) ŀĵƞŅĚĴňėĺŅĴ
ĶńĭįŇħĝŀĭŐĸŃĽŀħėĸƟŀĚĔńĭěĶŇĵīĶĶĴĪŅĚŀŅĝňı 
š,ť ĬńĔĻŉĔļŅĴňĪńĔļŃŒĬĔŅĶŏĶňĵĬĶŌƟœħƟħƟĺĵĨĬŏŀĚȮ
ĽŅĴŅĶĩėƟĬėĺƟŅľŅėĺŅĴĶŌƟŏıŇŗĴŏĨŇĴȮŐĸŃıńĥĬŅĨĬŏŀĚ
ŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮŏıŊŗŀĶŀĚĶńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚ
ŏĪėőĬőĸĵňŐĸŃėĺŅĴĔƟŅĺľĬƟŅŒĬĽŅĵŀŅĝňı 

 V V  N/A V        O 

Ţ. Knowledge in Technology               

Ţ,Š ĬńĔĻŉĔļŅĴňėĺŅĴĶŌƟıŊŘĬģŅĬŐĸŃĪńĔļŃħƟŅĬĔŅĶ
ıńĥĬŅĶŃĭĭȮėĶŀĭėĸŋĴĔĶŃĭĺĬĔŅĶȮSoftware 
Development Life CycleȮ(SDLC)ȮĨńŘĚŐĨƞĔŅĶ
ĺŇŏėĶŅŃľƢĶŃĭĭȮĔŅĶŀŀĔŐĭĭĶŃĭĭ ŐĸŃĔŅĶĪħĽŀĭ
ĶŃĭĭ ŏıŊŗŀŒľƟĽŅĴŅĶĩıńĥĬŅħŇěŇĪńĸőĞĸŌĝńĬœħƟŀĵƞŅĚĴň
ėŋĦĳŅı 

 V  V N/A  O O O O     

Ţ,šȮĬńĔĻŉĔļŅħņŏĬŇĬőėĶĚĚŅĬȮ&Capstone Project' 
ĪňŗŐĽħĚėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŀŀĔŐĭĭŐĸŃıńĥĬŅ
ħŇěŇĪńĸőĞĸŌĝńŗĬȮŏıŊŗŀŐĔƟœĕĮƤĠľŅĶƞĺĴĔńĭįŌƟŒĝƟěĶŇĚœħƟ
ŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮőħĵĭŌĶĦŅĔŅĶėĺŅĴĶŌƟȮĪńĔļŃȮŐĸŃ
ŏĪėőĬőĸĵňŒĬĽŅĕŅĪňŗŏĔňŗĵĺĕƟŀĚȮ 

     V O O O O O O O O 

ľĴŅĵŏľĨŋȮĵńĚœĴƞĴňĻŇļĵƢŏĔƞŅŏĬŊŗŀĚěŅĔĵńĚœĴƞĴňįŌƟĽņŏĶŖěĔŅĶĻŉĔļŅěŉĚŐĽħĚĕƟŀėĺŅĴȮN/AȮŒĬĨŅĶŅĚ 
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___________________________________________________________________________________________________________ 

 

 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮťšşȮŏĴŊŗŀĺńĬĪňŗȮŠŦȮĔńĬĵŅĵĬȮšŤťŧ 
Ššť 

 

 
 
 
 
 
 
 
 

 
 
 

ĳŅėįĬĺĔȮţ 
ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭ 

 
 
ţ,ŠȮŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ
&Curriculum Mapping) 

&ŐĽħĚħƟĺĵĽńĠĸńĔļĦƢȮI, R, P, M' 
 
 
 
 
Ȯ 

  



 
ĶŃħńĭĮĶŇĠĠŅ R ĨĶňȮȮȮÃ Į,ĭńĦĤŇĨȮȮȮÃ őĪȮȮȮÃ ȮĮ,ĭńĦĤŇĨĝńŘĬĽŌĚȮȮȮÃ ŏŀĔȮȮȮȮ     ėĦŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶ 
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮȮȮȮȮȮȮȮȮȮȮȮ         
___________________________________________________________________________________________________________ 

 

 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮťšşȮŏĴŊŗŀĺńĬĪňŗȮŠŦȮĔńĬĵŅĵĬȮšŤťŧ 
ŠšŦ 

 

ĳŅėįĬĺĔȮţ,ŠȮŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮȮ
&Curriculum Mapping) 
 
ĨŅĶŅĚĪňŗȮŠȮĶŅĵĺŇĝŅĭńĚėńĭĨŅĴŐįĬĔŅĶĻŉĔļŅ 

ĶľńĽĺŇĝŅȮĝŊŗŀĺŇĝŅ 
ěņĬĺĬ 
ľĬƞĺĵĔŇĨ 

Program-Level Learning Outcomes (PLOs) 
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ĝńŘĬĮƖĪňŗȮŠ ĳŅėĔŅĶĻŉĔļŅĪňŗȮŠ          

ĴĴĻĪȮŠşşȮĔŅĶĻŉĔļŅĪńŗĺœĮŏıŊŗŀĔŅĶıńĥĬŅĴĬŋļĵƢ ŢȮ&Ţ+ş+ť' I I I I I I I I 

ĪĽĺħȮŠŠŢȮėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇıŊŘĬģŅĬĽņľĶńĭĺŇĪĵŅĔŅĶŐĸŃ
ŏĪėőĬőĸĵňħŇěŇĪńĸ 

ŢȮ&Ţ+ş+ť' I I       

ĪĽĺħȮŠšşȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴĕńŘĬıŊŘĬģŅĬ ŢȮ&š+š+Ť' I I I I/P     

ĪĽĺħȮŠšŢȮĔŅĶėŇħŏĝŇĚėņĬĺĦŐĸŃĔŅĶŐĔƟœĕĮƤĠľŅ ŢȮ&Ţ+ş+ť' I I I I  I  I 

ĻĻĸĪȮŠŠŠȮĳŅļŅœĪĵŏıŊŗŀĔŅĶĽŊŗŀĽŅĶŒĬĶŃħńĭŀŋħĴĻŉĔļŅ šȮ&š+ş+ţ'     I    

          

ĝńŘĬĮƖĪňŗȮŠ ĳŅėĔŅĶĻŉĔļŅĪňŗȮš          

ĴĴĻĪȮŠşşȮĔŅĶĻŉĔļŅĪńŗĺœĮŏıŊŗŀĔŅĶıńĥĬŅĴĬŋļĵƢȮ(( +         

ĪĽĺħȮŠŢşȮĽĩŅĮƤĨĵĔĶĶĴėŀĴıŇĺŏĨŀĶƢŐĸŃĶŃĭĭĮĢŇĭńĨŇĔŅĶ šȮ&š+ş+ţ' I I I      

ĪĽĺħȮŠŢŠȮĶŃĭĭėŀĴıŇĺŏĨŀĶƢŏĝŇĚĮĢŇĭńĨŇ ŠȮ&ş+š+Š' I I I I/P     

ĪĽĻĪȮŠŨŠȮıŊŘĬģŅĬěĶŇĵīĶĶĴĪŅĚėŀĴıŇĺŏĨŀĶƢ šȮ&š+ş+ţ' I      I I 

ĪĽĺħȮŠšŠȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴĕńŘĬĽŌĚ ŢȮ&š+š+Ť' R R R R/P     

          

ĝńŘĬĮƖĪňŗȮŠ ĳŅėĔŅĶĻŉĔļŅķħŌĶƟŀĬ          

ĪĽĺħȮŠŢšȮĶŃĭĭĔŅĶěńħĔŅĶģŅĬĕƟŀĴŌĸ ŢȮ&Ţ+ş+ť' R R R R I I  I 

ĪĽĺħȮŠŢŢȮőėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĸŃĕńŘĬĨŀĬĺŇīň ŢȮ&Ţ+ş+ť' R R R -  -  R 

ĝńŘĬĮƖĪňŗȮšȮĳŅėĔŅĶĻŉĔļŅĪňŗȮŠ          

ĪĽĳļȮšŠťȮĔŅĶĲƤĚŐĸŃĔŅĶıŌħȮŠ šȮ&š+ş+ţ'     R  R R 

ĪĽĺħȮšŢŢȮŏėĶŊŀĕƞŅĵĽŊŗŀĽŅĶėŀĴıŇĺŏĨŀĶƢ ŢȮ&š+š+Ť' R R R      

ĪĽĺħȮšţŢȮĔŅĶıńĥĬŅŏĺŖĭŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟ ŢȮ&š+š+Ť' R R R R/P R R  R 

ĪĽĺħȮšťŢȮĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢĕńŘĬŐĬŃĬņ ŢȮ&Ţ+ş+ť' R R R R R R  R 

ĪĽĺħȮšŨŠȮőěĪĵƢŐĸŃĮĶŃĽĭĔŅĶĦƢĪŅĚŀŋĨĽŅľĔĶĶĴ šȮ&š+ş+ţ' R R   R  R R 

ĝńŘĬĮƖĪňŗȮšȮĳŅėĔŅĶĻŉĔļŅĪňŗȮš          

ĪĽĳļȮššťȮĳŅļŅŀńĚĔķļŏĝŇĚŏĪėĬŇėĽņľĶńĭŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ šȮ&š+ş+ţ'     R  R R 

ĪĽĺħȮšŤŢȮĺŇĪĵŅĔŅĶĕƟŀĴŌĸıŊŘĬģŅĬ ŢȮ&Ţ+ş+ť' R R R R   R  

ĪĽĺħȮšŦŢȮėĺŅĴĴńŗĬėĚĕŀĚėŀĴıŇĺŏĨŀĶƢŐĸŃĔŅĶĽŊŗŀĽŅĶ ŢȮ&Ţ+ş+ť' R R R    R  

ĪĽĺħȮšŧŢȮĔŅĶıńĥĬŅŐŀĮıĸŇŏėĝńĬĭĬĴŊŀĩŊŀ ŢȮ&š+š+Ť' R R R R/P R R  R 



 
ĶŃħńĭĮĶŇĠĠŅ R ĨĶňȮȮȮÃ Į,ĭńĦĤŇĨȮȮȮÃ őĪȮȮȮÃ ȮĮ,ĭńĦĤŇĨĝńŘĬĽŌĚȮȮȮÃ ŏŀĔȮȮȮȮ     ėĦŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶ 
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮȮȮȮȮȮȮȮȮȮȮȮ         
___________________________________________________________________________________________________________ 

 

 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮťšşȮŏĴŊŗŀĺńĬĪňŗȮŠŦȮĔńĬĵŅĵĬȮšŤťŧ 
Ššŧ 

 

ĶľńĽĺŇĝŅȮĝŊŗŀĺŇĝŅ 
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ľĬƞĺĵĔŇĨ 

Program-Level Learning Outcomes (PLOs) 

P
L

O
1 

P
L

O
2 

P
L

O
3 

P
L

O
4 

P
L

O
5 

P
L

O
6 

P
L

O5 

P
L

O
8 

ĪĽĺħȮšŧţȮŀŇĬŏĨŀĶƢŏĬŖĨĽĶĶıĽŇŗĚĕńŘĬŐĬŃĬņ ŢȮ&š+š+Ť' R R R R/P  R   

ĪĽĺħȮšŨšȮĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴİƗĔĮĶŃĽĭĔŅĶĦƢŒĬĔŅĶĪņĚŅĬ ŠȮ&Š+ş+š' R R   R  R R 

          

ĝńŘĬĮƖĪňŗȮšȮĳŅėĔŅĶĻŉĔļŅķħŌĶƟŀĬ          

ĪĽĺħȮšŨŦȮĔŅĶİƗĔĚŅĬȮŠ ŢȮ&ş+Šŧ+ş' R R   R R R R 

ĝńŘĬĮƖĪňŗȮŢȮĳŅėĔŅĶĻŉĔļŅĪňŗȮŠ          

ĪĽĺħȮŢŧŠ ĔŅĶŒĝƟŏĪėőĬőĸĵňŒĬĔĶŃĭĺĬĔŅĶĪŅĚīŋĶĔŇě ŢȮ&Ţ+ş+ť' R R   R  R R 

ĪĽĻĪȮŢŨŠ ěĶŇĵīĶĶĴħƟŅĬĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸ ŠȮ&Š+ş+š' R      R R 

          

ĝńŘĬĮƖĪňŗȮŢȮĳŅėĔŅĶĻŉĔļŅĪňŗȮš          

ĪĽĺħȮŢšţȮĔŅĶĭĶŇĔŅĶŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟĶŃĭĭĔŅĶėņĬĺĦŐĭĭ
ėĸŅĺħƢ 

ŢȮ&š+š+Ť' 
R R R R   R  

          

ĝńŘĬĮƖĪňŗȮŢȮĳŅėĔŅĶĻŉĔļŅķħŌĶƟŀĬ          

ĪĽĺħȮŢŨŦȮĔŅĶİƗĔĚŅĬȮš ŢȮ&ş+Šŧ+ş' R R R R R R R R 

ĝńŘĬĮƖĪňŗȮţȮĳŅėĔŅĶĻŉĔļŅĪňŗȮŠ          

ĪĽĺħȮţŨŨ ĽľĔŇěĻŉĔļŅ ťȮ&ş+Ţť+ş' M/A M/A R R M/A M/A M/A M/A 

          

ĝńŘĬĮƖĪňŗȮţȮĳŅėĔŅĶĻŉĔļŅĪňŗȮš          

ĪĽĺħȮţŨŢȮőėĶĚĚŅĬĶŃħńĭĮĶŇĠĠŅĨĶňħƟŅĬĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵň
ħŇěŇĪńĸ 

ťȮ&ş+Ţť+ş' M/A M/A M/A M/A M/A M/A M/A M/A 

I  =   PLO is Introduced and AssessedȮȮ ȮȮȮȮȮȮȮȮA  = PLOs are assessed 
R   =   PLO is Reinforced and Assessed       
P Ȯ =   PLO is Practiced and Assessed     ȮȮȮȮȮȮȮ 
M Ȯ =  Level of Mastery is Assessed  
  



 
ĶŃħńĭĮĶŇĠĠŅ R ĨĶňȮȮȮÃ Į,ĭńĦĤŇĨȮȮȮÃ őĪȮȮȮÃ ȮĮ,ĭńĦĤŇĨĝńŘĬĽŌĚȮȮȮÃ ŏŀĔȮȮȮȮ     ėĦŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶ 
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮȮȮȮȮȮȮȮȮȮȮȮ         
___________________________________________________________________________________________________________ 

 

 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮťšşȮŏĴŊŗŀĺńĬĪňŗȮŠŦȮĔńĬĵŅĵĬȮšŤťŧ 
ŠšŨ 

 

ĨŅĶŅĚĪňŗȮšȮĶŅĵĺŇĝŅŏĸŊŀĔŒĬľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ 

ĶľńĽĺŇĝŅȮĝŊŗŀĺŇĝŅ 
ěņĬĺĬ 
ľĬƞĺĵĔŇĨ 
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ĴĴĻĪȮŠşşȮĻŉĔļŅĪńŗĺœĮŏıŊŗŀĔŅĶıńĥĬŅĴĬŋļĵƢ ŢȮ&Ţ+ş+ť' I I I I I I I I 

ĔĸŋƞĴĳŅļŅĪňŗĴľŅĺŇĪĵŅĸńĵĔņľĬħȮŀĵƞŅĚĬƟŀĵȮťȮľĬƞĺĵĔŇĨ          

ĻĻĳŀȮŠšš ĳŅļŅŀńĚĔķļĶŃħńĭĔƞŀĬĶŃħńĭĔĸŅĚ šȮ&š+ş+ţ'     I    

ĻĻĳŀȮŠšŢ ĳŅļŅŀńĚĔķļĶŃħńĭĔĸŅĚ šȮ&š+ş+ţ'     I    

ĻĻĳŀȮŠšţ ĳŅļŅŀńĚĔķļĶŃħńĭĔĸŅĚėƞŀĬĕƟŅĚĽŌĚ šȮ&š+ş+ţ'     I    

ĻĻĳŀȮŠšŤ ĳŅļŅŀńĚĔķļĶŃħńĭĽŌĚ šȮ&š+ş+ţ'     I    

ĻĻĻĻȮŠşŦ ĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĪŅĚīŋĶĔŇěŀĵƞŅĚĴŊŀŀŅĝňı šȮ&š+ş+ţ'     I    

ĻĻĻĻȮŠşŧ ĳŅļŅŀńĚĔķļĽņľĶńĭĔŅĶĪņĽņĶĺě šȮ&š+ş+ţ'     I    

ĻĻĻĻȮŠşŨȮĳŅļŅŀńĚĔķļŏıŊŗŀĪńĔļŃĔŅĶĽŊŗŀĽŅĶħŇěŇĪńĸ šȮ&š+ş+ţ'     I    

ĻĻĻĻȮŠšťȮĔŅĶĪņĽņĶĺěŏĮƦĬĳŅļŅŀńĚĔķļ šȮ&š+ş+ţ'     I    

ĻĻĻĻȮŠšŦȮĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĮĢŇĽńĴıńĬīƢıĸŏĴŊŀĚĵŋėħŇěŇĪńĸ šȮ&š+ş+ţ'     I    

ĻĻĻĻȮŠšŨȮĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĪŅĚīŋĶĔŇěŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı šȮ&š+ş+ţ'     I    

ĻĻĸĪȮŠŠŠȮĳŅļŅœĪĵŏıŊŗŀĔŅĶĽŊŗŀĽŅĶŒĬĶŃħńĭŀŋħĴĻŉĔļŅ šȮ&š+ş+ţ'     I    

ĔĸŋƞĴĺŇĝŅȮMU LiteracyȮĪňŗĴľŅĺŇĪĵŅĸńĵĔņľĬħȮŀĵƞŅĚĬƟŀĵȮšȮľĬƞĺĵĔŇĨ          

ĔĸŋƞĴĺŇĝŅȮ5 LiteracyȮĪňŗĴľŅĺŇĪĵŅĸńĵĔņľĬħȮŀĵƞŅĚĬƟŀĵȮŠşȮľĬƞĺĵĔŇĨ 
- ĶŅĵĺŇĝŅĔĸŋƞĴȮHealth Literacy ŒľƟŏĸŊŀĔŀĵƞŅĚĬƟŀĵȮŠȮľĬƞĺĵĔŇĨ 
- ĶŅĵĺŇĝŅĔĸŋƞĴȮScience and Environment Literacy ŒľƟŏĸŊŀĔ 
ŀĵƞŅĚĬƟŀĵȮŠȮľĬƞĺĵĔŇĨȮ 

- ĶŅĵĺŇĝŅĔĸŋƞĴȮIntercultural and Global Awareness Literacy  
ŒľƟŏĸŊŀĔŀĵƞŅĚĬƟŀĵȮŠȮľĬƞĺĵĔŇĨȮ 

- ĶŅĵĺŇĝŅĔĸŋƞĴȮCivic Literacy ŒľƟŏĸŊŀĔŀĵƞŅĚĬƟŀĵȮŠȮľĬƞĺĵĔŇĨȮ 
- ĶŅĵĺŇĝŅĔĸŋƞĴȮFinance and Management Literacy ŒľƟŏĸŊŀĔ 
ŀĵƞŅĚĬƟŀĵȮŠȮľĬƞĺĵĔŇĨ 

         

 
 

  



 
ĶŃħńĭĮĶŇĠĠŅ R ĨĶňȮȮȮÃ Į,ĭńĦĤŇĨȮȮȮÃ őĪȮȮȮÃ ȮĮ,ĭńĦĤŇĨĝńŘĬĽŌĚȮȮȮÃ ŏŀĔȮȮȮȮ     ėĦŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶ 
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸȮȮȮȮȮȮȮȮȮȮȮȮ         
___________________________________________________________________________________________________________ 

 

 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮťšşȮŏĴŊŗŀĺńĬĪňŗȮŠŦȮĔńĬĵŅĵĬȮšŤťŧ 
ŠŢş 

 

ĨŅĶŅĚĪňŗȮŢȮĶŅĵĺŇĝŅŏĸŊŀĔŒĬľĴĺħĺŇĝŅŏĜıŅŃ 

ĶľńĽĺŇĝŅȮĝŊŗŀĺŇĝŅ 
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ľĬƞĺĵĔŇĨ 

Program-Level Learning Outcomes (PLOs) 

P
L

O
1 

P
L

O
2 

P
L

O
3 

P
L

O
4 

P
L

O
5 

P
L

O
6 

P
L

O5 

P
L

O
8 

ĔĸŋƞĴĽŅĕŅŀŇĬŏĨŀĶƢŏĬŖĨĽĶĶıĽŇŗĚ          

ĪĽĺħȮŢŢŠȮĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺŐĸŃœĞŏĭŀĶƢĔŅĵĳŅı ŢȮ&š+š+Ť' R R R R/P  R   

ĪĽĺħȮŢŢţȮĔŅĶĺŇŏėĶŅŃľƢŐĸŃĔŅĶŐĽħĚįĸĳŅıĕƟŀĴŌĸŀŇĬŏĨŀĶƢŏĬŖĨĽĶĶıĽŇŗĚ ŢȮ&š+š+Ť' R R R R/P  R   

ĪĽĺħȮŢŢťȮŀŇĬŏĨŀĶƢŏĬŖĨĽĶĶıĽŇŗĚŏĝŇĚĮĢŇĭńĨŇ ŢȮ&ş+ť+Ţ' R R R R/P R R R R 

ĪĽĺħȮŢŢŦȮŏĪėőĬőĸĵňĔŅĶĽŊŗŀĽŅĶĕŀĚŀŇĬŏĨŀĶƢŏĬŖĨĽĶĶıĽŇŗĚ ŢȮ&Ţ+ş+ť' R R R R  R   

ĪĽĺħȮŢŢŧȮėĺŅĴĴńŗĬėĚĮĸŀħĳńĵŐĸŃėĺŅĴŏĮƦĬĽƞĺĬĨńĺĕŀĚĕƟŀĴŌĸŀŇĬŏĨŀĶƢŏĬŖĨ
ĽĶĶıĽŇŗĚ 

ŢȮ&Ţ+ş+ť' 
R R R R  R   

ĪĽĺħȮŢŢŨȮľńĺĕƟŀıŇŏĻļĪŅĚĶŃĭĭŏėĶŊŀĕƞŅĵŐĸŃŀŇĬŏĪŀĶƢŏĬŖĨĕŀĚĪŋĔĽĶĶıĽŇŗĚ ŢȮ&Ţ+ş+ť' R R      R 

ĔĸŋƞĴĽŅĕŅĺŇĪĵŅĔŅĶĕƟŀĴŌĸ          

ĪĽĺħȮŢţş ĔŅĶŏĶňĵĬĶŌƟŐĭĭŏėĶŊŗŀĚĽņľĶńĭĺŇĪĵŅĔŅĶĕƟŀĴŌĸ ŢȮ&Ţ+ş+ť' R R R R   R R 

ĪĽĺħȮŢţš ėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇĽņľĶńĭĺŇĪĵŅĔŅĶĕƟŀĴŌĸ ŢȮ&Ţ+ş+ť' R R      R 

ĪĽĺħȮŢţť ĺŇĪĵŅĔŅĶĕƟŀĴŌĸŏĝŇĚĮĢŇĭńĨŇ ŢȮ&ş+ť+Ţ' R R R R/P R R R R 

ĪĽĺħȮŢţŦ ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŐĸŃīŋĶĔŇěŀńěĜĶŇĵŃ ŢȮ&Ţ+ş+ť' R R R R R R R R 

ĪĽĺħȮŢţŧ ĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĸŉĔ ŢȮ&Ţ+ş+ť'' R R R R   R R 

ĪĽĺħȮŢţŨ ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĪĵŅĔŅĶĕƟŀĴŌĸ ŢȮ&Ţ+ş+ť' R R      R 

ĪĽĺħȮŢŧţ ĺŇĻĺĔĶĶĴŐĸŃőėĶĚĽĶƟŅĚıŊŘĬģŅĬĕƟŀĴŌĸ ŢȮ&Ţ+ş+ť' R R R R R R R R 

ĪĽĺħȮŢŧŤȮĔŅĶĮĶŃĴĺĸįĸĳŅıĽņľĶńĭŀŋĨĽŅľĔĶĶĴ ŢȮ&Ţ+ş+ť' R R R R   R  

ĔĸŋƞĴĽŅĕŅėĺŅĴĴńŗĬėĚĮĸŀħĳńĵ          

ĪĽĺħȮŢŤş ėĺŅĴĴńŗĬėĚĮĸŀħĳńĵĪŅĚœĞŏĭŀĶƢĕńŘĬĽŌĚ ŢȮ&Ţ+ş+ť' R R R R   R  

ĪĽĺħȮŢŤţȮĔŅĶěńħĔŅĶėĺŅĴŏĽňŗĵĚĪŅĚœĞŏĭŀĶƢŐĸŃĔŅĶĮĢŇĭńĨŇĔŅĶ ŢȮ&Ţ+ş+ť' R R R R   R  

ĪĽĺħȮŢŤť ėĺŅĴĴńŗĬėĚĮĸŀħĳńĵŏĝŇĚĮĢŇĭńĨŇ ŢȮ&ş+ť+Ţ' R R R R/P R R R R 

ĪĽĺħȮŢŤŧ ĔŅĶĨĶĺěĽŀĭħƟŅĬŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ ŢȮ&Ţ+ş+ť' R R R R   R  

ĪĽĺħȮŢŤŨ ľńĺĕƟŀıŇŏĻļĪŅĚėĺŅĴĴńŗĬėĚĮĸŀħĳńĵĪŅĚœĞŏĭŀĶƢ ŢȮ&Ţ+ş+ť' R R      R 

ĪĽĺħȮŢŨš ĔŅĶıńĥĬŅĞŀĲĨƢŐĺĶƢŀĵƞŅĚĮĸŀħĳńĵ ŢȮ&Ţ+ş+ť' R R R R   R  

ĪĽĺħȮŢŨŢ ĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢħŇěŇĪńĸıŊŘĬģŅĬ ŢȮ&Ţ+ş+ť' R R R R   R  

ĔĸŋƞĴĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢ          

ĪĽĺħȮŢťş ĕƟŀĔņľĬħŐĸŃĔŅĶĺŇŏėĶŅŃľƢėĺŅĴĨƟŀĚĔŅĶĕŀĚĞŀĲĨƢŐĺĶƢ ŢȮ&Ţ+ş+ť' R R   R R R R 

ĪĽĺħȮŢťţ ĔŅĶěńħĔŅĶőėĶĚĚŅĬħƟŅĬĞŀĲĨƢŐĺĶƢ ŢȮ&Ţ+ş+ť' R R R R R R   

ĪĽĺħȮŢťŤ ĔŅĶıńĥĬŅĞŀĲĨƢŐĺĶƢŐĭĭėĸƞŀĚĨńĺ ŢȮ&Ţ+ş+ť' R R R R R R R R 

ĪĽĺħȮŢťť ĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢŏĝŇĚĮĢŇĭńĨŇ ŢȮ&ş+ť+Ţ' R R R R/P R R R R 

ĪĽĺħȮŢťŦ ĔŅĶŀŀĔŐĭĭŐĸŃıńĥĬŅĞŀĲĨƢŐĺĶƢ ŢȮ&Ţ+ş+ť' R R R R R R  R 

ĪĽĺħȮŢťŧ ĔŅĶĪħĽŀĭŐĸŃĔŅĶĮĶŃĔńĬėŋĦĳŅıĕŀĚĞŀĲĨƢŐĺĶƢ ŢȮ&Ţ+ş+ť' R R R R R R R  

ĪĽĺħȮŢťŨ ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢ ŢȮ&Ţ+ş+ť' R R      R 
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ĨŅĶŅĚĪňŗȮţȮĶŅĵĺŇĝŅŏĸŊŀĔŒĬľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň 

ĶľńĽĺŇĝŅȮĝŊŗŀĺŇĝŅ 
ěņĬĺĬ 
ľĬƞĺĵĔŇĨ 

Program-Level Learning Outcomes (PLOs) 
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ĪĽĺħ ŠŨš ıŊŘĬģŅĬĔŅĶŀŀĔŐĭĭȮUX/UI ŢȮ&Ţ+ş+ť' I I I   I I  

ĪĽĺħ ŠŨŢ ĔŅĶŒĝƟĔĶŃĭĺĬĔŅĶĽĶƟŅĚėņĽńŗĚĽņľĶńĭĬńĔıńĥĬŅ ŢȮ&Ţ+ş+ť' I I I    I  

ĪĽĺħȮŠŨţȮĔŅĶĨĸŅħħŇěŇĪńĸŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸ ŢȮ&Ţ+ş+ť' I I    I I  

ĪĽĺħ ŠŨŤ ĶŃĭĭĽŋĕĳŅııŊŘĬģŅĬ ŢȮ&Ţ+ş+ť' I I     I  

ĪĽĺħ ŠŨť ĶŃĭĭĽŅĶĽĬŏĪĻĪŅĚĳŌĴŇĻŅĽĨĶƢ ŢȮ&Ţ+ş+ť' I I I    I  

ĪĽĺħ ţŨŤ ĔŅĶĻŉĔļŅŀŇĽĶŃ šȮ&ş+ť-ş' R R R R/P R R R R 
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ĳŅėįĬĺĔȮŤ 
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ĜĭńĭĮƖȮı,Ļ,ȮšŤťŨȮȮ 
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ėĦŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸ 
++++++++++++++++++++++++++++++++++++++++++++++  

 
Š, ľĸńĔĽŌĨĶĜĭńĭħńĚĔĸƞŅĺĬňŘȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽņĬńĔĚŅĬĮĸńħĔĶŃĪĶĺĚĔŅĶŀŋħĴĻŉĔļŅȮĺŇĪĵŅĻŅĽĨĶƢȮ
ĺŇěńĵŐĸŃĬĺńĨĔĶĶĴȮŏĴŊŗŀĺńĬĪňȮ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
š, ĽĳŅĴľŅĺŇĪĵŅĸńĵ-ĽĩŅĭńĬȮœħƟŀĬŋĴńĨŇĔŅĶĮĶńĭĮĶŋĚŐĔƟœĕėĶńŘĚĬňŘŐĸƟĺȮŒĬėĶŅĺĮĶŃĝŋĴėĶńŘĚĪňŗȮźź.,,,ȮŏĴŊŗŀĺńĬĪňŗȮ
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
Ţ, ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŐĔƟœĕĬňŘȮŏĶŇŗĴŒĝƟĔńĭĬńĔĻŉĔļŅĶŋƞĬĮƖĔŅĶĻŉĔļŅ šŤťŨ ĨńŘĚŐĨƞĳŅėŏĶňĵĬĪňŗȮŠ ĮƖĔŅĶĻŉĔļŅȮ

šŤťŨȮŏĮƦĬĨƟĬœĮ    
 

ţ, ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚŐĔƟœĕ 
ţ,ŠȮĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒľƟĽŀħėĸƟŀĚĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,ȮšŤťŤȮ 
ĕŀĚĽņĬńĔĚŅĬĮĸńħĔĶŃĪĶĺĚĔŅĶŀŋħĴĻŉĔļŅȮĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃĬĺńĨĔĶĶĴ 

ţ,šȮĮĶńĭŏĬŊŘŀľŅľĸńĔĽŌĨĶŒľƟĪńĬĽĴńĵŐĸŃĽŀħėĸƟŀĚĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚŏĪėőĬőĸĵňħƟŅĬĺŇĪĵŅĔŅĶŐĸŃ
ŏĪėőĬőĸĵňħŇěŇĪńĸ 

 
Ť, ĽŅĶŃĽņėńĠŒĬĔŅĶĮĶńĭĮĶŋĚŐĔƟœĕ 
 Ť,ŠȮ ĮĶńĭěņĬĺĬľĬƞĺĵĔŇĨŒĬľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮħńĚĬňŘ 

ľĸńĔĽŌĨĶĮƤěěŋĭńĬȮı,Ļ,ȮšŤťţ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťŨ 
ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮœĴƞĬƟŀĵĔĺƞŅȮŢşȮľĬƞĺĵĔŇĨ ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮœĴƞĬƟŀĵĔĺƞŅȮšţȮľĬƞĺĵĔŇĨ 
- ĔĸŋƞĴĺŇĝŅĪňŗĴľŅĺŇĪĵŅĸńĵĔņľĬħȮŠšȮľĬƞĺĵĔŇĨ - ĔĸŋƞĴĺŇĝŅĪňŗĴľŅĺŇĪĵŅĸńĵĔņľĬħȮšŠȮľĬƞĺĵĔŇĨ 
- ĔĸŋƞĴĺŇĝŅĪňŗľĸńĔĽŌĨĶĔņľĬħȮŠŧȮľĬƞĺĵĔŇĨ - ĔĸŋƞĴĺŇĝŅĪňŗľĸńĔĽŌĨĶĔņľĬħȮŢȮľĬƞĺĵĔŇĨ 

 
 Ť,šȮ ĮĶńĭľĴĺħĺŇĝŅĵƞŀĵŒĬľĴĺħĺŇĝŅŏĜıŅŃȮħńĚĬňŘ 

ľĸńĔĽŌĨĶĮƤěěŋĭńĬȮı,Ļ,ȮšŤťţ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťŨ 
ľĴĺħĺŇĝŅŏĜıŅŃȮœĴƞĬƟŀĵĔĺƞŅȮŧţȮľĬƞĺĵĔŇĨ ľĴĺħĺŇĝŅŏĜıŅŃȮœĴƞĬƟŀĵĔĺƞŅȮŨşȮľĬƞĺĵĔŇĨ 
- ĔĸŋƞĴĺŇĝŅŐĔĬȮţŧȮľĬƞĺĵĔŇĨ - ĔĸŋƞĴĺŇĝŅŐĔĬȮŤŠȮľĬƞĺĵĔŇĨ 
- ĔĸŋƞĴĺŇĝŅĭńĚėńĭĳŅėĮĢŇĭńĨŇȮŠŧȮľĬƞĺĵĔŇĨ - ĔĸŋƞĴĺŇĝŅŏĸŊŀĔŏĜıŅŃħƟŅĬȮŠŧȮľĬƞĺĵĔŇĨ 
- ĔĸŋƞĴĺŇĝŅŏĸŊŀĔŏĜıŅŃħƟŅĬȮŠŧȮľĬƞŅĵĔŇĨ - ĔĸŋƞĴĺŇĝŅŏĽĶŇĴĽĶƟŅĚĮĶŃĽĭĔŅĶĦƢŀŅĝňıȮŨȮľĬƞĺĵĔŇĨ 
 - ĔĸŋƞĴĺŇĝŅȮCapstone ŠšȮľĬƞĺĵĔŇĨ 
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 Ť,ŢȮȮĮĶńĭĶŅĵĺŇĝŅŒĬőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ ħńĚĬňŘ 
 

ľĸńĔĽŌĨĶĮƤěěŋĭńĬȮı,Ļ,ȮšŤťţ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťŨ ĔŅĶŏĮĸňŗĵĬŐĮĸĚ 

Ĕ,ȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮœĴƞĬƟŀĵĔĺƞŅȮŢşȮľĬƞĺĵĔŇĨ Ĕ,ȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮœĴƞĬƟŀĵĔĺƞŅȮšţȮľĬƞĺĵĔŇĨ  

Ź ĔĸŋƞĴĺŇĝŅĪňŗĴľŅĺŇĪĵŅĸńĵĔņľĬħȮȮěņĬĺĬȮŠšȮľĬƞĺĵĔŇĨ Ź ĔĸŋƞĴĺŇĝŅĪňŗĴľŅĺŇĪĵŅĸńĵĔņľĬħȮȮěņĬĺĬȮšŠȮľĬƞĺĵĔŇĨ  

   - ĶŅĵĺŇĝŅĽńĚėĴĻŅĽĨĶƢŐĸŃĴĬŋļĵĻŅĽĨĶƢȮěņĬĺĬȮŢȮ
ľĬƞĺĵĔŇĨ 

   + ĶŅĵĺŇĝŅȮĴĴĻĪȮŠşşȮĔŅĶĻŉĔļŅĪńŗĺœĮŏıŊŗŀĔŅĶıńĥĬŅ
ĴĬŋļĵƢȮěņĬĺĬȮŢȮľĬƞĺĵĔŇĨ 

 

ĴĴĻĪ ŠşşȮĔŅĶĻŉĔļŅĪńŗĺœĮŏıŊŗŀĔŅĶ
ıńĥĬŅĴĬŋļĵƢ 
MUGEȮ/..ȮGeneral Education for 
Human Development 

ŢȮ&ŢȮůȮşȮůȮť' ĴĴĻĪȮŠşşȮĔŅĶĻŉĔļŅĪńŗĺœĮŏıŊŗŀĔŅĶıńĥĬŅ
ĴĬŋļĵƢ 
MUGEȮ/..ȮGeneral Education for 
Human Development 

ŢȮ&ŢȮůȮşȮůȮť' ėĚŏħŇĴ 

       + ĶŅĵĺŇĝŅĔĸŋƞĴĳŅļŅĪňŗĴľŅĺŇĪĵŅĸńĵĔņľĬħȮœĴƞĬƟŀĵĔĺƞŅȮ
ťȮľĬƞĺĵĔŇĨ 

 

   - ĶŅĵĺŇĝŅĳŅļŅœĪĵȮěņĬĺĬȮŢȮľĬƞĺĵĔŇĨ    + ĶŅĵĺŇĝŅĳŅļŅœĪĵȮěņĬĺĬȮšȮľĬƞĺĵĔŇĨ  

ĻĻĳĪȮŠşşȮĻŇĸĮŃĔŅĶŒĝƟĳŅļŅœĪĵŏıŊŗŀ
ĔŅĶĽŊŗŀĽŅĶ 
LATHȮ/..ȮArt of Using Thai 
Language in Communication 

ŢȮ&šȮůȮšȮůȮŤ'   ĸħĺŇĝŅ 

  ĻĻĸĪȮŠŠŠȮĳŅļŅœĪĵŏıŊŗŀĔŅĶĽŊŗŀĽŅĶŒĬ
ĶŃħńĭŀŋħĴĻŉĔļŅ 
LATPȮ///ȮThai Language for 
Communication in Higher Education 

šȮ&šȮůȮşȮůȮţ' ŏıŇŗĴĺŇĝŅ 

   - ĔĸŋƞĴĺŇĝŅĳŅļŅŀńĚĔķļȮŒľƟŏĸŊŀĔŀĵƞŅĚĬƟŀĵȮťȮľĬƞĺĵĔŇĨ    + ĶŅĵĺŇĝŅĳŅļŅŀńĚĔķļȮŒľƟŏĸŊŀĔŀĵƞŅĚĬƟŀĵȮţȮľĬƞĺĵĔŇĨ  

ĻĻĳŀȮŠşŢȮĳŅļŅŀńĚĔķļĶŃħńĭȮŠ 
LAENȮ/.1ȮEnglish Level / 

ŢȮ&šȮůȮšȮůȮŤ'   ĸħĺŇĝŅ 

ĻĻĳŀȮŠşţȮĳŅļŅŀńĚĔķļĶŃħńĭȮš 
LAENȮ/.1ȮEnglish Level 2 

ŢȮ&šȮůȮšȮůȮŤ'   ĸħĺŇĝŅ 

ĻĻĳŀȮŠşŤȮĳŅļŅŀńĚĔķļĶŃħńĭȮŢ 
LAENȮ/.1ȮEnglish Level 3 

ŢȮ&šȮůȮšȮůȮŤ'   ĸħĺŇĝŅ 

ĻĻĳŀȮŠşťȮĳŅļŅŀńĚĔķļĶŃħńĭȮţ 
LAENȮ/.1ȮEnglish Level 4 

ŢȮ&šȮůȮšȮůȮŤ'   ĸħĺŇĝŅ 

  ĻĻĳŀȮŠššȮĳŅļŅŀńĚĔķļĶŃħńĭĔƞŀĬ
ĶŃħńĭĔĸŅĚ 

šȮ&šȮůȮşȮůȮţ' 
 

ŏıŇŗĴĺŇĝŅ 
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮťšşȮŏĴŊŗŀĺńĬĪňŗȮŠŦȮĔńĬĵŅĵĬȮšŤťŧ 
ŠŢŤ 

 

ľĸńĔĽŌĨĶĮƤěěŋĭńĬȮı,Ļ,ȮšŤťţ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťŨ ĔŅĶŏĮĸňŗĵĬŐĮĸĚ 

LAEN 122 Pre-intermediate English 

  ĻĻĳŀȮŠšŢȮĳŅļŅŀńĚĔķļĶŃħńĭĔĸŅĚ 
LAEN 123 Intermediate English 

šȮ&šȮůȮşȮůȮţ' 
 

ŏıŇŗĴĺŇĝŅ 

  ĻĻĳŀȮŠšţȮĳŅļŅŀńĚĔķļĶŃħńĭĔĸŅĚ
ėƞŀĬĕƟŅĚĽŌĚ 
LAEN 124 Upper Intermediate English 

šȮ&šȮůȮşȮůȮţ' ŏıŇŗĴĺŇĝŅ 

  ĻĻĳŀȮŠšŤȮĳŅļŅŀńĚĔķļĶŃħńĭĽŌĚ 
LAEN 125 Advanced English 

šȮ&šȮůȮşȮůȮţ' ŏıŇŗĴĺŇĝŅ 

  ĻĻĻĻȮŠşŦȮĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ
ĪŅĚīŋĶĔŇěŀĵƞŅĚĴŊŀŀŅĝňı 
LALA 107 Professional English for 
Business Communication 

ŢȮ&ŢȮů şȮů ť' ŏıŇŗĴĺŇĝŅ 

  ĻĻĻĻȮŠşŧȮĳŅļŅŀńĚĔķļĽņľĶńĭĔŅĶĪņ
ĽņĶĺě 
LALA 108 English for Conducting 
Surveys 

ŢȮ&ŢȮů şȮů ť' ŏıŇŗĴĺŇĝŅ 

  ĻĻĻĻȮŠşŨȮĳŅļŅŀńĚĔķļŏıŊŗŀĪńĔļŃĔŅĶ
ĽŊŗŀĽŅĶħŇěŇĪńĸ 
LALA 109 English for Digital 
Communication Skills 

ŢȮ&ŢȮů şȮů ť' ŏıŇŗĴĺŇĝŅ 

  ĻĻĻĻȮŠšťȮĔŅĶĪņĽņĶĺěŏĮƦĬ
ĳŅļŅŀńĚĔķļ 
LALA 126 Conducting Surveys in 
English 

šȮ&šȮůȮşȮůȮţ' ŏıŇŗĴĺŇĝŅ 

  ĻĻĻĻȮŠšŦȮĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶ
ĮĢŇĽńĴıńĬīƢıĸŏĴŊŀĚĵŋėħŇěŇĪńĸ 
LALA 127 English for Civic Digital 
Interactions 

šȮ&šȮůȮşȮůȮţ' ŏıŇŗĴĺŇĝŅ 

  ĻĻĻĻȮŠšŨȮĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ
ĪŅĚīŋĶĔŇěŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
LALA 129 English for Effective 
Business Communication 

šȮ&šȮůȮşȮůȮţ' ŏıŇŗĴĺŇĝŅ 
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ŠŢť 

 

ľĸńĔĽŌĨĶĮƤěěŋĭńĬȮı,Ļ,ȮšŤťţ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťŨ ĔŅĶŏĮĸňŗĵĬŐĮĸĚ 
 ȮȮȮ+ ĶŅĵĺŇĝŅĔĸŋƞĴȮMU Literacy ĪňŗĴľŅĺŇĪĵŅĸńĵĔņľĬħȮ 

œĴƞĬƟŀĵĔĺƞŅȮšȮľĬƞĺĵĔŇĨ 
 

 ȮȮȮȮȮȮĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅĔĸŋƞĴȮMU Literacy 
ĪňŗŏĮƕħĽŀĬŒĬĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮĨŅĴĪňŗĽŅĴŅĶĩěńħ
ħņŏĬŇĬĔŅĶœħƟȮŐĸŃœĴƞĕńħĨƞŀŐĸŃœĴƞĕńħĨƞŀĮĶŃĔŅĻ
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮŏĶŊŗŀĚȮĔŅĶĔņľĬħőėĶĚĽĶƟŅĚľĴĺħĺŇĝŅ
ĻŉĔļŅĪńŗĺœĮȮĶŃħńĭĮĶŇĠĠŅĨĶňȮ&ľĸńĔĽŌĨĶœĪĵ'ȮőħĵėĺŅĴ
ŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 

 

 ȮȮȮ+ȮĶŅĵĺŇĝŅĔĸŋƞĴȮLiteracy ŤȮĔĸŋƞĴȮœħƟŐĔƞȮHealth 
Literacy, Science and Environment Literacy, 
Intercultural and Global Awareness Literacy, 
Civic Literacy ŐĸŃȮFinance and Management 
Literacy œĴƞĬƟŀĵĔĺƞŅȮŠşȮľĬƞĺĵĔŇĨ 

 

 ȮȮȮȮȮȮȮȮ+ȮĶŅĵĺŇĝŅĔĸŋƞĴȮHealth Literacy ŒľƟŏĸŊŀĔŀĵƞŅĚĬƟŀĵȮŠȮ
ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮ+ȮĶŅĵĺŇĝŅĔĸŋƞĴȮScience and Environment 
Literacy ŒľƟŏĸŊŀĔŀĵƞŅĚĬƟŀĵȮŠȮľĬƞĺĵĔŇĨȮ 
ȮȮȮȮȮȮȮȮ+ȮĶŅĵĺŇĝŅĔĸŋƞĴȮIntercultural and Global 
Awareness Literacy ŒľƟŏĸŊŀĔŀĵƞŅĚĬƟŀĵȮŠȮľĬƞĺĵĔŇĨȮ 
ȮȮȮȮȮȮȮȮ+ȮĶŅĵĺŇĝŅĔĸŋƞĴȮCivic Literacy ŒľƟŏĸŊŀĔŀĵƞŅĚĬƟŀĵȮŠȮ
ľĬƞĺĵĔŇĨȮ 
ȮȮȮȮȮȮȮȮ+ȮĶŅĵĺŇĝŅĔĸŋƞĴȮFinance and Management 
Literacy ŒľƟŏĸŊŀĔŀĵƞŅĚĬƟŀĵȮŠȮľĬƞĺĵĔŇĨȮ 
ȮȮȮȮȮȮȮȮȮȮĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅȮLiteracy ŤȮ
ĔĸŋƞĴȮĪňŗŏĮƕħĽŀĬŒĬĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮĨŅĴĪňŗĽŅĴŅĶĩěńħ
ħņŏĬŇĬĔŅĶœħƟȮŐĸŃœĴƞĕńħĨƞŀĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮ
ŏĶŊŗŀĚȮĔŅĶĔņľĬħőėĶĚĽĶƟŅĚľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮĶŃħńĭ
ĮĶŇĠĠŅĨĶňȮ&ľĸńĔĽŌĨĶœĪĵ'ȮőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢ
įŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 

 

Ź ĔĸŋƞĴĺŇĝŅĪňŗľĸńĔĽŌĨĶĔņľĬħȮȮěņĬĺĬȮŠšȮľĬƞĺĵĔŇĨ Ź ĔĸŋƞĴĺŇĝŅĪňŗľĸńĔĽŌĨĶĔņľĬħȮȮěņĬĺĬȮŢȮľĬƞĺĵĔŇĨ  

   - ĔĸŋƞĴĺŇĝŅėĦŇĨĻŅĽĨĶƢȮťȮľĬƞĺĵĔŇĨ   
ĪĽĺħȮŠšţȮėĦŇĨĻŅĽĨĶƢĽņľĶńĭĔŅĶ
ėņĬĺĦ 

ŢȮ&ŢȮůȮşȮůȮť'   ĸħĺŇĝŅ 
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮťšşȮŏĴŊŗŀĺńĬĪňŗȮŠŦȮĔńĬĵŅĵĬȮšŤťŧ 
ŠŢŦ 

 

ľĸńĔĽŌĨĶĮƤěěŋĭńĬȮı,Ļ,ȮšŤťţ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťŨ ĔŅĶŏĮĸňŗĵĬŐĮĸĚ 

ITDS 124 Mathematics for 
Computing 

ĪĽĺħȮŠšŤȮĽĩŇĨŇĮĶŃĵŋĔĨƢĽņľĶńĭĔŅĶ
ėņĬĺĦ 
ITDS 125 Applied Statistics for 
Computing 

ŢȮ&ŢȮůȮşȮůȮť'   ĸħĺŇĝŅ 

   - ĔĸŋƞĴĺŇĝŅĽńĚėĴĻŅĽĨĶƢŐĸŃĴĬŋļĵĻŅĽĨĶƢȮţȮľĬƞĺĵĔŇĨ   

ĻĻĻĻȮŠťŤȮĻŇĸĮŃŐĸŃĺńĥĬīĶĶĴĔŅĶĔŇĬ 
LALA 165 Arts and Culture of Eating 

šȮ&šȮůȮşȮůȮţ'   ĸħĺŇĝŅ 

ĽĴĴĬȮŠŦšȮĺńĥĬīĶĶĴŏĮĶňĵĭŏĪňĵĭ 
SHHU 172 Comparative Culture 

šȮ&šȮůȮşȮůȮţ'   ĸħĺŇĝŅ 

ĽĴĽėȮŠŧŨȮŀŅŏĞňĵĬŒĬĝňĺŇĨĮĶŃěņĺńĬ 
SHSS 189 ASEAN for Daily Life 

šȮ&šȮůȮşȮůȮţ'   ĸħĺŇĝŅ 

ĽĴĽėȮŠŨŤȮľĸńĔĔŅĶĽŊŗŀĽŅĶ 
SHSS 195 Principles of 
Communication 

šȮ&šȮůȮşȮůȮţ'   ĸħĺŇĝŅ 

ĽĺĻĪȮŠşŨȮĬĺńĨĔĶĶĴĽĶƟŅĚĽĶĶėƢŏıŊŗŀ
ĽŋĕĳŅıŐĸŃĽŇŗĚŐĺħĸƟŀĴ 
ENGE 109 Creative Innovations for 
Health and the Environment 

ŢȮ&ŢȮůȮşȮůȮť'   ĸħĺŇĝŅ 

ĽĴĻļȮŠŢŢȮĬńĔĔŅĶĨĸŅħĽņľĶńĭīŋĶĔŇě
ĕĬŅħŏĸŖĔ 
SHED 133 Marketeer for a Small 
Business 

šȮ&šȮůȮşȮůȮţ'   ĸħĺŇĝŅ 

ĪĽėĶȮŠşŢȮĔŅĶĨĸŅħħŇěŇĨŀĸ 
ITID 103 Digital Marketing 

šȮ&šȮůȮşȮůȮţ'   ĸħĺŇĝŅ 

   - ĔĸŋƞĴĺŇĝŅĳŅļŅȮţȮľĬƞĺĵĔŇĨ   

ĪĽĳļȮŠşŠȮĳŅļŅŀńĚĔķļŏĝŇĚŏĪėĬŇėȮŠ 
ITLG 101 Technical English I 

šȮ&ŠȮůȮšȮůȮŢ'   ĸħĺŇĝŅ 

ĪĽĳļȮŠşšȮĳŅļŅŀńĚĔķļŏĝŇĚŏĪėĬŇėȮš 
ITLG 102 Technical English II 

šȮ&ŠȮůȮšȮůȮŢ'   ĸħĺŇĝŅ 

ĪĽĳļȮŠşţȮĳŅļŅŏĵŀĶĴńĬŏĭŊŘŀĚĨƟĬȮŠ 
ITLG 104 Elementary German I 

šȮ&ŠȮůȮšȮůȮŢ'   ĸħĺŇĝŅ 
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___________________________________________________________________________________________________________ 

 

 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮťšşȮŏĴŊŗŀĺńĬĪňŗȮŠŦȮĔńĬĵŅĵĬȮšŤťŧ 
ŠŢŧ 

 

ľĸńĔĽŌĨĶĮƤěěŋĭńĬȮı,Ļ,ȮšŤťţ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťŨ ĔŅĶŏĮĸňŗĵĬŐĮĸĚ 

ĪĽĳļȮŠşťȮĳŅļŅĠňŗĮŋƙĬŏĭŊŘŀĚĨƟĬȮŠ 
ITLG 106 Elementary Japanese I 

šȮ&ŠȮůȮšȮůȮŢ'   ĸħĺŇĝŅ 

ĪĽĳļȮŠşŧȮĳŅļŅěňĬŏĭŊŘŀĚĨƟĬȮŠ 
ITLG 108 Elementary Chinese I 

šȮ&ŠȮůȮšȮůȮŢ'   ĸħĺŇĝŅ 

ĪĽĳļȮšşŠȮĪńĔļŃĔŅĶŀƞŅĬ 
ITLG 201 Reading Skills 

šȮ&ŠȮůȮšȮůȮŢ'   ĸħĺŇĝŅ 

ĪĽĳļȮšşšȮĔŅĶıŌħŒĬĪňŗĽŅīŅĶĦŃŐĸŃ
ĔŅĶĬņŏĽĬŀ 
ITLG 0.0 Public Speaking and 
Presentation  

šȮ&ŠȮůȮšȮůȮŢ'   ĸħĺŇĝŅ 

ĪĽĳļȮŢşŠȮĔŅĶŏĕňĵĬŏĝŇĚīŋĶĔŇě 
ITLG 301 Business Writing 

šȮ&ŠȮůȮšȮůȮŢ'   ĸħĺŇĝŅ 

ĪĽĳļȮŢşšȮĔŅĶŏĕňĵĬŏĝŇĚĺŇĝŅĔŅĶ 
ITLG 302 Academic Writing 

šȮ&ŠȮůȮšȮůȮŢ'   ĸħĺŇĝŅ 

   - ĔĸŋƞĴĺŇĝŅĔňĿŅŐĸŃĽńĬĪĬŅĔŅĶȮšȮľĬƞĺĵĔŇĨ   

ĺĔĻĪȮŠťšȮőĵėŃŏıŊŗŀĽŋĕĳŅı 
SPGE 162 Yoga for Health 

šȮ&ŠȮůȮšȮůȮŢ'   ĸħĺŇĝŅ 

ĺĔĻĪȮŠŢŦȮŐĭħĴŇĬĨńĬŏıŊŗŀĽŋĕĳŅı 
SPGE /15 Badminton for Health 

šȮ&ŠȮůȮšȮůȮŢ'   ĸħĺŇĝŅ 

ĺĔĻĪȮŠťŢȮĺƞŅĵĬŘņŏıŊŗŀĽŋĕĳŅı  
SPGE 163 Swimming for Health 

šȮ&ŠȮůȮšȮůȮŢ'   ĸħĺŇĝŅ 

   - ĔĸŋƞĴĺŇĝŅěĶŇĵīĶĶĴȮšȮľĬƞĺĵĔŇĨ   

ĪĽĺħȮŠŨŠȮıŊŘĬģŅĬěĶŇĵīĶĶĴĪŅĚ
ėŀĴıŇĺŏĨŀĶƢ 
ITDS 191 Fundamentals of 
Computer Ethics 

ŠȮ&ŠȮůȮşȮůȮš'   ĸħĺŇĝŅ 

  ĪĽĻĪȮŠŨŠȮıŊŘĬģŅĬěĶŇĵīĶĶĴĪŅĚ
ėŀĴıŇĺŏĨŀĶƢ 
ITGE 191 Fundamentals of Computer 
Ethics  

šȮ&šȮůȮşȮůȮţ' ŏıŇŗĴĺŇĝŅ 

ĪĽĺħȮŢŨŠȮěĶŇĵīĶĶĴħƟŅĬĺŇĪĵŅĔŅĶŐĸŃ
ŏĪėőĬőĸĵňħŇěŇĪńĸ 

ŠȮ&ŠȮůȮşȮůȮš'   ĸħĺŇĝŅ 
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ŠŢŨ 

 

ľĸńĔĽŌĨĶĮƤěěŋĭńĬȮı,Ļ,ȮšŤťţ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťŨ ĔŅĶŏĮĸňŗĵĬŐĮĸĚ 

ITDS 391 Ethics in Digital Science 
and Technology 

  ĪĽĻĪȮŢŨŠȮěĶŇĵīĶĶĴħƟŅĬĺŇĪĵŅĔŅĶŐĸŃ
ŏĪėőĬőĸĵňħŇěŇĪńĸ 
ITGE 391 Ethics in Digital Science and 
Technology 

ŠȮ&ŠȮůȮşȮůȮš' ŏıŇŗĴĺŇĝŅ 

ĕ,ȮľĴĺħĺŇĝŅŏĜıŅŃȮœĴƞĬƟŀĵĔĺƞŅȮŧţȮľĬƞĺĵĔŇĨ ĕ,ȮľĴĺħĺŇĝŅŏĜıŅŃȮœĴƞĬƟŀĵĔĺƞŅȮŨşȮľĬƞĺĵĔŇĨ  

Ź ĔĸŋƞĴĺŇĝŅŐĔĬȮȮţŧȮľĬƞĺĵĔŇĨ Ź ĔĸŋƞĴĺŇĝŅŐĔĬȮȮŤŠȮľĬƞĺĵĔŇĨ  

 ȮȮȮ+ ĶŅĵĺŇĝŅŐĔĬȮěņĬĺĬȮŢȮľĬƞĺĵĔŇĨ  

  ĪĽĺħȮŠŠŢȮėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇıŊŘĬģŅĬ
ĽņľĶńĭĺŇĪĵŅĔŅĶŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸ 
ITDS //1 Mathematics and Statistics 
Foundation for Digital Science and 
Technology  

ŢȮ&ŢȮůȮşȮůȮť' ŏıŇŗĴĺŇĝŅ 

 ȮȮȮ+ ĶŅĵĺŇĝŅĭńĚėńĭȮěņĬĺĬȮţŧȮľĬƞĺĵĔŇĨ  

  ĪĽĳļȮšŠťȮĔŅĶĲƤĚŐĸŃĔŅĶıŌħȮŠ 
ITLG 216 Listening and Speaking I 

šȮ&šȮůȮşȮůȮţ' ŏıŇŗĴĺŇĝŅ 

  ĪĽĳļȮššťȮĳŅļŅŀńĚĔķļŏĝŇĚŏĪėĬŇė
ĽņľĶńĭŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
ITLG 226 Technical English for 
Information Technology 

šȮ&šȮůȮşȮůȮţ' ŏıŇŗĴĺŇĝŅ 

ĪĽĺħȮŠşŠȮőěĪĵƢŐĸŃĮĶŃĽĭĔŅĶĦƢĪŅĚ
ŀŋĨĽŅľĔĶĶĴȮŠ 
ITDS 101 Industry Problems and 
Experiences 1 

ŠȮȮ&ŠȮůȮşȮůȮš'   ĸħĺŇĝŅ 

ĪĽĺħȮšşŠȮőěĪĵƢŐĸŃĮĶŃĽĭĔŅĶĦƢĪŅĚ
ŀŋĨĽŅľĔĶĶĴȮš 
ITDS 201 Industry Problems and 
Experiences 2 

ŠȮȮ&ŠȮůȮşȮůȮš'   ĸħĺŇĝŅ 

ĪĽĺħȮŠšşȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴĕńŘĬ
ıŊŘĬģŅĬ 
ITDS 120 Fundamentals of 
Programming 

ŢȮ&šȮůȮšȮůȮŤ' ĪĽĺħȮŠšşȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴĕńŘĬ 
ıŊŘĬģŅĬ 
ITDS 120 Fundamentals of 
Programming 

ŢȮ&šȮůȮšȮůȮŤ' ėĚŏħŇĴ 
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Šţş 

 

ľĸńĔĽŌĨĶĮƤěěŋĭńĬȮı,Ļ,ȮšŤťţ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťŨ ĔŅĶŏĮĸňŗĵĬŐĮĸĚ 

ĪĽĺħȮŠšŠȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴĕńŘĬĽŌĚ 
ITDS 121 Advanced Programming 

ŢȮ&šȮůȮšȮůȮŤ' ĪĽĺħȮŠšŠȮĔŅĶŏĕňĵĬőĮĶŐĔĶĴĕńŘĬĽŌĚ 
ITDS 121 Advanced Programming 

ŢȮ&šȮůȮšȮůȮŤ' ėĚŏħŇĴ 

  ĪĽĺħȮŠšŢȮĔŅĶėŇħŏĝŇĚėņĬĺĦŐĸŃĔŅĶ
ŐĔƟœĕĮƤĠľŅ 
ITDS 123 Computational Thinking 
and Problem Solving 

šȮ&šȮůȮşȮůȮţ' ŏıŇŗĴĺŇĝŅ 

ĪĽĺħȮŠššȮőėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĸŃĕńŘĬĨŀĬ
ĺŇīň 
ITDS 122 Data Structures and 
Algorithms 

ŢȮ&šȮůȮšȮůȮŤ'   ĸħĺŇĝŅ 

  ĪĽĺħȮŠŢŢȮőėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĸŃĕńŘĬĨŀĬ
ĺŇīň 
ITDS 133 Data Structures and 
Algorithms 

ŢȮ&ŢȮůȮşȮůȮť' ŏıŇŗĴĺŇĝŅ 

ĪĽĺħȮšŠŠȮĽĩŅĮƤĨĵĔĶĶĴėŀĴıŇĺŏĨŀĶƢ
ŐĸŃĶŃĭĭĮĢŇĭńĨŇĔŅĶ  
ITDS 211 Computer Architecture 
and Operating Systems 

šȮ&šȮůȮşȮůȮţ'   ĸħĺŇĝŅ 

  ĪĽĺħȮŠŢşȮĽĩŅĮƤĨĵĔĶĶĴėŀĴıŇĺŏĨŀĶƢ
ŐĸŃĶŃĭĭĮĢŇĭńĨŇĔŅĶ 
ITDS 130 Computer Architecture and 
Operating Systems 

šȮ&šȮůȮşȮůȮţ' ŏıŇŗĴĺŇĝŅ 

ĪĽĺħȮšŠšȮĮĢŇĭńĨŇĔŅĶĶŃĭĭ
ėŀĴıŇĺŏĨŀĶƢ 
ITDS 212 Computer System Lab 

ŠȮ&şȮůȮšȮůȮŠ'   ĸħĺŇĝŅ 

  ĪĽĺħȮŠŢŠȮĶŃĭĭėŀĴıŇĺŏĨŀĶƢŏĝŇĚĮĢŇĭńĨŇ 
ITDS 131 Computer System on 
Practices 

ŠȮ&şȮůȮšȮůȮŠ' ŏıŇŗĴĺŇĝŅ 

ĪĽĺħȮššŠȮĶŃĭĭĔŅĶěńħĔŅĶģŅĬĕƟŀĴŌĸ 
ITDS 221 Database Management 
Systems 

šȮ&šȮůȮşȮůȮţ'   ĸħĺŇĝŅ 

ĪĽĺħȮšššȮĮĢŇĭńĨŇĔŅĶĶŃĭĭģŅĬĕƟŀĴŌĸ 
ITDS 000 Database Systems Lab 

ŠȮ&şȮůȮšȮůȮŠ'   ĸħĺŇĝŅ 
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ŠţŠ 

 

ľĸńĔĽŌĨĶĮƤěěŋĭńĬȮı,Ļ,ȮšŤťţ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťŨ ĔŅĶŏĮĸňŗĵĬŐĮĸĚ 

  ĪĽĺħȮŠŢšȮĶŃĭĭĔŅĶěńħĔŅĶģŅĬĕƟŀĴŌĸ 
ITDS 132 Database Management 
Systems 

ŢȮ&ŢȮůȮşȮůȮť' ŏıŇŗĴĺŇĝŅ 

ĪĽĺħȮšŢŠȮŏėĶŊŀĕƞŅĵĽŊŗŀĽŅĶėŀĴıŇĺŏĨŀĶƢ 
ITDS 231 Computer Networks 

šȮ&šȮůȮşȮůȮţ'   ĸħĺŇĝŅ 

ĪĽĺħȮšŢšȮĮĢŇĭńĨŇĔŅĶĶŃĭĭŏėĶŊŀĕƞŅĵ 
ITDS 232 Computer Network Lab 

ŠȮ&şȮůȮšȮůȮŠ'   ĸħĺŇĝŅ 

  ĪĽĺħȮšŢŢȮŏėĶŊŀĕƞŅĵĽŊŗŀĽŅĶėŀĴıŇĺŏĨŀĶƢ 
ITDS 233 Computer Networks 

ŢȮ&šȮůȮšȮůȮŤ' ŏıŇŗĴĺŇĝŅ 

ĪĽĺħȮšţŠȮŏĪėőĬőĸĵňħƟŅĬŏĺŖĭŐĸŃĔŅĶ
ĮĶŃĵŋĔĨƢŒĝƟ 
ITDS 241 Web Technologies and 
Applications 

šȮ&šȮůȮşȮůȮţ'   ĸħĺŇĝŅ 

ĪĽĺħȮšţšȮĮĢŇĭńĨŇĔŅĶŏĪėőĬőĸĵňħƟŅĬŏĺŖĭ 
ITDS 020 Web Technologies Lab
  

ŠȮ&şȮůȮšȮůȮŠ'   ĸħĺŇĝŅ 

  ĪĽĺħȮšţŢȮĔŅĶıńĥĬŅŏĺŖĭŐĸŃĔŅĶ
ĮĶŃĵŋĔĨƢŒĝƟ 
ITDS 243 Web Development and 
Applications 

ŢȮ&šȮůȮšȮůȮŤ' ŏıŇŗĴĺŇĝŅ 

ĪĽĺħȮšŤŠȮĔŅĶŏĶňĵĬĶŌƟŐĭĭŏėĶŊŗŀĚěńĔĶ
ıŊŘĬģŅĬ 
ITDS 251 Fundamentals of Machine 
Learning 

šȮ&šȮůȮşȮůȮţ'   ĸħĺŇĝŅ 

ĪĽĺħȮšŤšȮĮĢŇĭńĨŇĔŅĶĔŅĶŏĶňĵĬĶŌƟŐĭĭ
ŏėĶŊŗŀĚěńĔĶ  
ITDS 252 Machine Learning Lab 

ŠȮ&şȮůȮšȮůȮŠ'   ĸħĺŇĝŅ 

  ĪĽĺħȮšŤŢȮĺŇĪĵŅĔŅĶĕƟŀĴŌĸıŊŘĬģŅĬ 
ITDS 253 Fundamentals of Data 
Science 

ŢȮ&ŢȮůȮşȮůȮť' ŏıŇŗĴĺŇĝŅ 
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Šţš 

 

ľĸńĔĽŌĨĶĮƤěěŋĭńĬȮı,Ļ,ȮšŤťţ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťŨ ĔŅĶŏĮĸňŗĵĬŐĮĸĚ 

ĪĽĺħȮšťŠȮĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢĕńŘĬ
ŐĬŃĬņ 
ITDS 261 Introduction to Software 
Engineering 

šȮ&šȮůȮşȮůȮţ'   ĸħĺŇĝŅ 

ĪĽĺħȮšťšȮĮĢŇĭńĨŇĔŅĶĺŇĻĺĔĶĶĴ
ĞŀĲĨƢŐĺĶƢ 
ITDS 262 Software Engineering Lab 

ŠȮ&şȮůȮšȮůȮŠ'   ĸħĺŇĝŅ 

  ĪĽĺħȮšťŢȮĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢĕńŘĬ
ŐĬŃĬņ 
ITDS 263 Introduction to Software 
Engineering 

ŢȮ&ŢȮůȮşȮůȮť' ŏıŇŗĴĺŇĝŅ 

ĪĽĺħȮšŦŠȮėĺŅĴĴńŗĬėĚĕŀĚėŀĴıŇĺŏĨŀĶƢ
ŐĸŃĔŅĶĽŊŗŀĽŅĶ 
ITDS 271 Computer and 
Communication Security 

šȮ&šȮůȮşȮůȮţ'   ĸħĺŇĝŅ 

ĪĽĺħȮšŦšȮĮĢŇĭńĨŇĔŅĶĶŃĭĭėĺŅĴĴńŗĬėĚ
Įĸŀħĳńĵ 
ITDS 272 Security Lab 

ŠȮ&şȮůȮšȮůȮŠ'   ĸħĺŇĝŅ 

  ĪĽĺħȮšŦŢȮėĺŅĴĴńŗĬėĚĕŀĚėŀĴıŇĺŏĨŀĶƢ
ŐĸŃĔŅĶĽŊŗŀĽŅĶ 
ITDS 273 Computer and 
Communication Security 

ŢȮ&ŢȮůȮşȮůȮť' ŏıŇŗĴĺŇĝŅ 

ĪĽĺħȮšŧŠȮŀŇĬŏĨŀĶƢŏĬŖĨĽĶĶıĽŇŗĚĕńŘĬ
ŐĬŃĬņ 
ITDS 281 Introduction to Internet of 
Things 

šȮ&šȮůȮşȮůȮţ'   ĸħĺŇĝŅ 

ĪĽĺħȮšŧšȮĮĢŇĭńĨŇĔŅĶŀŇĬŏĨŀĶƢŏĬŖĨĽĶĶı
ĽŇŗĚ 
ITDS 282 Internet of Things Lab 

ŠȮ&şȮůȮšȮůȮŠ'   ĸħĺŇĝŅ 

  ĪĽĺħȮšŧţȮŀŇĬŏĨŀĶƢŏĬŖĨĽĶĶıĽŇŗĚĕńŘĬ
ŐĬŃĬņ 
ITDS 284 Introduction to Internet of 
Things 

ŢȮ&šȮůȮšȮůȮŤ' ŏıŇŗĴĺŇĝŅ 
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ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĬňŘȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĽĳŅĴľŅĺŇĪĵŅĸńĵȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮťšşȮŏĴŊŗŀĺńĬĪňŗȮŠŦȮĔńĬĵŅĵĬȮšŤťŧ 
ŠţŢ 

 

ľĸńĔĽŌĨĶĮƤěěŋĭńĬȮı,Ļ,ȮšŤťţ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťŨ ĔŅĶŏĮĸňŗĵĬŐĮĸĚ 

ĪĽĺħȮšŧŢȮĔŅĶıńĥĬŅŐŀııĸŇŏėĝńŗĬĭĬ
ĴŊŀĩŊŀ 
ITDS 283 Mobile Application 
Development 

ŢȮ&šȮůȮšȮůȮŤ' ĪĽĺħȮšŧŢȮĔŅĶıńĥĬŅŐŀĮıĸŇŏėĝńĬĭĬ 
ĴŊŀĩŊŀ 
ITDS 283 Mobile Application 
Development 

ŢȮ&šȮůȮšȮůȮŤ' ėĚŏħŇĴ 

ĪĽĺħȮšŨţȮĶŃĭĭĔŅĶėƟŅŀŇŏĸŖĔĪĶŀĬŇėĽƢ
ıŊŘĬģŅĬ 
ITDS 294 Fundamentals of 
Electronic Commerce Systems 

ŢȮ&šȮůȮšȮůȮŤ'   ĸħĺŇĝŅ 

ĪĽĺħȮŢšŠȮĶŃĭĭĔŅĶėņĬĺĦĭĬėĸŅĺħƢ
ŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 
ITDS 321 Cloud computing Systems 
and Applications 

šȮ&šȮůȮşȮůȮţ'   ĸħĺŇĝŅ 

ĪĽĺħȮŢššȮĮĢŇĭńĨŇĔŅĶĶŃĭĭĔŅĶėņĬĺĦ
ĭĬėĸŅĺħƢ  
ITDS 322 Cloud computing Lab 

ŠȮ&şȮůȮšȮůȮŠ'   ĸħĺŇĝŅ 

  ĪĽĺħ Ţšţ ĔŅĶĭĶŇĔŅĶŐĸŃĔŅĶ
ĮĶŃĵŋĔĨƢŒĝƟĶŃĭĭĔŅĶėņĬĺĦŐĭĭėĸŅĺħƢ 
ITDS 324 Cloud Computing Systems, 
Services and Applications  

ŢȮ&šȮůȮšȮůȮŤ' ŏıŇŗĴĺŇĝŅ 

ĪĽĺħȮŢšŢȮĔŅĶıńĥĬŅĶŃĭĭŏĝŇĚ
ĮĢŇĭńĨŇĔŅĶŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 
ITDS 323 Practical DevOps and 
Applications 

ŢȮ&šȮůȮšȮůȮŤ'   ĸħĺŇĝŅ 

  ĪĽĺħ ŢŧŠ ĔŅĶŒĝƟŏĪėőĬőĸĵňŒĬ
ĔĶŃĭĺĬĔŅĶĪŅĚīŋĶĔŇě 
ITDS 381 Technology in Business 
Processes 

ŢȮ&ŢȮůȮşȮůȮť' ŏıŇŗĴĺŇĝŅ 

ĪĽĺħȮţşŨȮĽńĴĬŅĺŇĝŅĔŅĶħƟŅĬĺŇĪĵŅĔŅĶ
ŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸ  
ITDS 409 Seminar in Digital Science 
and Technology 

ŠȮ&şȮůȮšȮůȮŠ'   ĸħĺŇĝŅ 
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Šţţ 

 

ľĸńĔĽŌĨĶĮƤěěŋĭńĬȮı,Ļ,ȮšŤťţ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťŨ ĔŅĶŏĮĸňŗĵĬŐĮĸĚ 

Ź ĔĸŋƞĴĺŇĝŅĭńĚėńĭĳŅėĮĢŇĭńĨŇȮȮŠŧȮľĬƞĺĵĔŇĨ   

ĪĽĺħȮšŨŦȮĔŅĶİƗĔĚŅĬȮŠ 
ITDS 297 Internship 1 

ŢȮ&şȮůȮŠŧȮůȮş'   ĵƟŅĵœĮľĴĺħĺŇĝŅ
ŏĜıŅŃȮĔĸŋƞĴĺŇĝŅ
ŏĽĶŇĴĽĶƟŅĚ

ĮĶŃĽĭĔŅĶĦƢŀŅĝňı 

ĪĽĺħȮŢŨŦȮĔŅĶİƗĔĚŅĬȮš 
ITDS 297 Internship 2 

ŢȮ&şȮůȮŠŧȮůȮş'   ĵƟŅĵœĮľĴĺħĺŇĝŅ
ŏĜıŅŃȮĔĸŋƞĴĺŇĝŅ
ŏĽĶŇĴĽĶƟŅĚ

ĮĶŃĽĭĔŅĶĦƢŀŅĝňı 

ĪĽĺħȮţŨŠȮőėĶĚĚŅĬĺŇěńĵĶŃħńĭĮĶŇĠĠŅ
ĨĶňȮŠ 
ITDS 491 Senior Project I 

ŢȮ&şȮůȮŠŧȮůȮş'   ĸħĺŇĝŅ 

ĪĽĺħȮţŨšȮőėĶĚĚŅĬĺŇěńĵĶŃħńĭĮĶŇĠĠŅ
ĨĶňȮš 
ITDS 492 Senior Project II 

ŢȮ&şȮůȮŠŧȮůȮş'   ĸħĺŇĝŅ 

ĪĽĺħȮţŨŨȮĽľĔŇěĻŉĔļŅ 
ITDS 499 Cooperative Education 

ťȮ&şȮůȮŢťȮůȮş'   ĵƟŅĵœĮľĴĺħĺŇĝŅ
ŏĜıŅŃȮĔĸŋƞĴĺŇĝŅȮ

Capstone 

Ź ĔĸŋƞĴĺŇĝŅŏĸŊŀĔŏĜıŅŃħƟŅĬȮŀĵƞŅĚĬƟŀĵȮŠŧȮľĬƞĺĵĔŇĨ Ź ĔĸŋƞĴĺŇĝŅŏĸŊŀĔŏĜıŅŃħƟŅĬȮŀĵƞŅĚĬƟŀĵȮŠŧȮľĬƞĺĵĔŇĨ  

ȮȮȮ&Š'ȮĔĸŋƞĴĺŇĝŅŀŇĬŏĨŀĶƢŏĬŖĨĽĶĶıĽŇŗĚ ȮȮȮ&Š'ȮĔĸŋƞĴĽŅĕŅŀŇĬŏĨŀĶƢŏĬŖĨĽĶĶıĽŇŗĚ  

ĪĽĺħȮŢŢŠȮĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺŐĸŃœĞ
ŏĭŀĶƢĔŅĵĳŅı 
ITDS 331 Embedded and Cyber-
Physical Systems 

ŢȮ&šȮůȮšȮůȮŤ' ĪĽĺħȮ ŢŢŠȮĶŃĭĭĽĴŀĚĔĸİƤĚĨńĺŐĸŃœĞ
ŏĭŀĶƢĔŅĵĳŅı 
ITDS 331 Embedded and Cyber-
Physical Systems 

ŢȮ&šȮůȮšȮůȮŤ' ėĚŏħŇĴ 

ĪĽĺħȮŢŢšȮŏĪėőĬőĸĵňĔŅĶĽŊŗŀĽŅĶĕŀĚ
ŀŇĬŏĨŀĶƢŏĬŖĨĽĶĶıĽŇŗĚ 
ITDS 332 Internet of Things 
Communication Technology 

ŢȮ&šȮůȮšȮůȮŤ'   ĸħĺŇĝŅ 

  ĪĽĺħȮŢŢŦȮŏĪėőĬőĸĵňĔŅĶĽŊŗŀĽŅĶĕŀĚ
ŀŇĬŏĨŀĶƢŏĬŖĨĽĶĶıĽŇŗĚ 
ITDS 337 Internet of Things 
Communication Technology 

ŢȮ&ŢȮůȮşȮůȮť' ŏıŇŗĴĺŇĝŅ 
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ŠţŤ 

 

ľĸńĔĽŌĨĶĮƤěěŋĭńĬȮı,Ļ,ȮšŤťţ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťŨ ĔŅĶŏĮĸňŗĵĬŐĮĸĚ 

ĪĽĺħȮŢŢŢȮĔŅĶıńĥĬŅŐıĸĨĲŀĶƢĴ
ŀŇĬŏĨŀĶƢŏĬŖĨĽĶĶıĽŇŗĚ 
ITDS 333 IoT Platform Development 

ŢȮ&šȮůȮšȮůȮŤ'   ĸħĺŇĝŅ 

ĪĽĺħȮŢŢţȮĔŅĶĺŇŏėĶŅŃľƢŐĸŃĔŅĶ
ŐĽħĚįĸĳŅıĕƟŀĴŌĸŀŇĬŏĨŀĶƢŏĬŖĨĽĶĶıĽŇŗĚȮ 
ITDS 112 Internet of Things Data 
Analytics and VisualizationȮ 

ŢȮ&šȮůȮšȮůȮŤ' ĪĽĺħȮŢŢţȮĔŅĶĺŇŏėĶŅŃľƢŐĸŃĔŅĶŐĽħĚįĸ
ĳŅıĕƟŀĴŌĸŀŇĬŏĨŀĶƢŏĬŖĨĽĶĶıĽŇŗĚȮȮȮ 
ITDS 112 Internet of Things Data 
Analytics and Visualization 

ŢȮ&šȮůȮšȮůȮŤ' ėĚŏħŇĴ 

ĪĽĺħȮŢŢŤȮėĺŅĴĴńŗĬėĚĮĸŀħĳńĵŐĸŃ
ėĺŅĴŏĮƦĬĽƞĺĬĨńĺĕŀĚĕƟŀĴŌĸŀŇĬŏĨŀĶƢŏĬŖĨ
ĽĶĶıĽŇŗĚ 
ITDS 335 Internet of Things Security 
and Privacy 

ŢȮ&šȮůȮšȮůȮŤ'   ĸħĺŇĝŅ 

  ĪĽĺħȮŢŢŧȮėĺŅĴĴńŗĬėĚĮĸŀħĳńĵŐĸŃ
ėĺŅĴŏĮƦĬĽƞĺĬĨńĺĕŀĚĕƟŀĴŌĸŀŇĬŏĨŀĶƢŏĬŖĨ
ĽĶĶıĽŇŗĚ 
ITDS 338 Internet of Things Security 
and Privacy 

ŢȮ&ŢȮůȮşȮůȮť' ŏıŇŗĴĺŇĝŅ 

ĪĽĺħȮŢŢťȮŀŇĬŏĨŀĶƢŏĬŖĨĽĶĶıĽŇŗĚŏĝŇĚ
ĮĢŇĭńĨŇ 
ITDS 336 Practical Internet of Things 

ŢȮ&şȮůȮťȮůȮŢ' ĪĽĺħȮŢŢťȮŀŇĬŏĨŀĶƢŏĬŖĨĽĶĶıĽŇŗĚŏĝŇĚ
ĮĢŇĭńĨŇ 
ITDS 336 Practical Internet of Things 

ŢȮ&şȮůȮťȮůȮŢ' ėĚŏħŇĴ 

  ĪĽĺħȮŢŢŨȮľńĺĕƟŀıŇŏĻļĪŅĚĶŃĭĭ
ŏėĶŊŀĕƞŅĵŐĸŃŀŇĬŏĪŀĶƢŏĬŖĨĕŀĚĪŋĔĽĶĶıĽŇŗĚ 
ITDS 339 Special Topic in Network 
and IoT 

ŢȮ&ŢȮůȮşȮůȮť' ŏıŇŗĴĺŇĝŅ 

ȮȮȮ&š'ȮĔĸŋƞĴĺŇĝŅĺŇĪĵŅĔŅĶĕƟŀĴŌĸ ȮȮȮ&š'ȮĔĸŋƞĴĽŅĕŅĺŇĪĵŅĔŅĶĕƟŀĴŌĸ  

  ĪĽĺħȮŢţşȮĔŅĶŏĶňĵĬĶŌƟŐĭĭŏėĶŊŗŀĚĽņľĶńĭ
ĺŇĪĵŅĔŅĶĕƟŀĴŌĸ 
ITDS 340 Machine Learning for Data 
Science 

ŢȮ&ŢȮůȮşȮůȮť' ŏıŇŗĴĺŇĝŅ 

ĪĽĺħȮŢţŠȮĺŇĪĵŅĔŅĶĕƟŀĴŌĸıŊŘĬģŅĬ 
ITDS 341 Fundamentals of Data 
Science 

ŢȮ&šȮůȮšȮůȮŤ'   ĸħĺŇĝŅ 
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Šţť 

 

ľĸńĔĽŌĨĶĮƤěěŋĭńĬȮı,Ļ,ȮšŤťţ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťŨ ĔŅĶŏĮĸňŗĵĬŐĮĸĚ 

ĪĽĺħȮŢţšȮėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇĽņľĶńĭ
ĺŇĪĵŅĔŅĶĕƟŀĴŌĸ 
ITDS 342 Advanced Mathematics 
and Statistics for Data Science 

ŢȮ&ŢȮůȮşȮůȮť' ĪĽĺħȮŢţšȮėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇĽņľĶńĭ
ĺŇĪĵŅĔŅĶĕƟŀĴŌĸ 
ITDS 342 Advanced Mathematics and 
Statistics for Data Science 

ŢȮ&ŢȮůȮşȮůȮť' ĮĶńĭėņŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 

ĪĽĺħȮŢţŢȮĺŇŏėĶŅŃľƢĕƟŀĴŌĸīŋĶĔŇě 
ITDS 343 Business Data Analytics 

ŢȮ&šȮůȮšȮůȮŤ'   ĸħĺŇĝŅ 

ĪĽĺħȮŢţţȮĺŇĻĺĔĶĶĴŐĸŃőėĶĚĽĶƟŅĚıŊŘĬ
ģŅĬĕƟŀĴŌĸ 
ITDS 344 Data Engineering and 
Infrastructure 

ŢȮ&šȮůȮšȮůȮŤ'   ĸħĺŇĝŅ 

ĪĽĺħȮŢţŤȮĶŃĭĭīŋĶĔŇěŀńěĜĶŇĵŃ 
ITDS 345 Business Intelligence 

ŢȮ&šȮůȮšȮůȮŤ'   ĸħĺŇĝŅ 

ĪĽĺħȮŢţťȮĺŇĪĵŅĔŅĶĕƟŀĴŌĸŏĝŇĚĮĢŇĭńĨŇ 
ITDS 346 Practical Data Science 

ŢȮ&şȮůȮťȮůȮŢ' ĪĽĺħȮŢţťȮĺŇĪĵŅĔŅĶĕƟŀĴŌĸŏĝŇĚĮĢŇĭńĨŇ 
ITDS 346 Practical Data Science 

ŢȮ&şȮůȮťȮůȮŢ' ėĚŏħŇĴ 

  ĪĽĺħȮŢţŦȮĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŐĸŃīŋĶĔŇě
ŀńěĜĶŇĵŃ 
ITDS 347 Data Analytics and Business 
Intelligence 

ŢȮ&ŢȮůȮşȮůȮť' ŏıŇŗĴĺŇĝŅ 

  ĪĽĺħȮŢţŧȮĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĸŉĔ 
ITDS 348 Deep Learning 

ŢȮ&ŢȮůȮşȮůȮť' ŏıŇŗĴĺŇĝŅ 

  ĪĽĺħȮŢţŨȮľńĺĕƟŀıŇŏĻļĪŅĚĺŇĪĵŅĔŅĶ
ĕƟŀĴŌĸ 
ITDS 349 Special Topic in Data 
Science 

ŢȮ&ŢȮůȮşȮůȮť' ŏıŇŗĴĺŇĝŅ 

  ĪĽĺħȮŢŧţȮĺŇĻĺĔĶĶĴŐĸŃőėĶĚĽĶƟŅĚıŊŘĬ
ģŅĬĕƟŀĴŌĸ 
ITDS 364 Data Engineering and 
Infrastructure 

ŢȮ&ŢȮůȮşȮůȮť' ŏıŇŗĴĺŇĝŅ 

  ĪĽĺħȮŢŧŤȮĔŅĶĮĶŃĴĺĸįĸĳŅıĽņľĶńĭ
ŀŋĨĽŅľĔĶĶĴ 
ITDSȮ1.2 Computer Vision for 
Industry  

ŢȮ&ŢȮůȮşȮůȮť' ŏıŇŗĴĺŇĝŅ 
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ŠţŦ 

 

ľĸńĔĽŌĨĶĮƤěěŋĭńĬȮı,Ļ,ȮšŤťţ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťŨ ĔŅĶŏĮĸňŗĵĬŐĮĸĚ 

ȮȮȮ&Ţ'ȮĔĸŋƞĴĺŇĝŅėĺŅĴĴńŗĬėĚĮĸŀħĳńĵ ȮȮȮ&Ţ'ȮĔĸŋƞĴĽŅĕŅėĺŅĴĴńŗĬėĚĮĸŀħĳńĵ  

  ĪĽĺħȮ ŢŤşȮ ėĺŅĴĴńŗĬėĚĮĸŀħĳńĵĪŅĚœĞ
ŏĭŀĶƢĕńŘĬĽŌĚ 
ITDS 350 Advanced Cybersecurity 

ŢȮ&ŢȮůȮşȮůȮť' ŏıŇŗĴĺŇĝŅ 

ĪĽĺħȮŢŤŠȮėĺŅĴĴńŗĬėĚĮĸŀħĳńĵĪŅĚœĞ
ŏĭŀĶƢĕńŘĬĽŌĚ 
ITDS 351 Advanced Cybersecurity 

ŢȮ&šȮůȮšȮůȮŤ'   ĸħĺŇĝŅ 

ĪĽĺħȮŢŤšȮĔŅĶıńĥĬŅĞŀĲĨƢŐĺĶƢŀĵƞŅĚ
Įĸŀħĳńĵ 
ITDS 352 Secure Software 
Development 

ŢȮ&šȮůȮšȮůȮŤ'   ĸħĺŇĝŅ 

  ĪĽĺħȮŢŨšȮĔŅĶıńĥĬŅĞŀĲĨƢŐĺĶƢŀĵƞŅĚ
Įĸŀħĳńĵ 
ITDS 372 Secure Software 
Development 

ŢȮ&ŢȮůȮşȮůȮť' ŏıŇŗĴĺŇĝŅ 

ĪĽĺħȮŢŤŢȮĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢħŇěŇĪńĸ
ıŊŘĬģŅĬȮȮ 
ITDS 353 Fundamentals of Digital 
Forensics 

ŢȮ&šȮůȮšȮůȮŤ'   ĸħĺŇĝŅ 

  ĪĽĺħȮŢŨŢȮĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢħŇěŇĪńĸ 
ıŊŘĬģŅĬȮȮ 
ITDS 373 Fundamentals of Digital 
Forensics 

ŢȮ&ŢȮůȮşȮůȮť' ŏıŇŗĴĺŇĝŅ 

ĪĽĺħȮŢŤţȮĔŅĶěńħĔŅĶėĺŅĴŏĽňŗĵĚĪŅĚ 
œĞŏĭŀĶƢŐĸŃĔŅĶĮĢŇĭńĨŇĔŅĶ 
ITDS 354 Cyber Risk Management 
and Operation 

ŢȮ&ŢȮůȮşȮůȮť' ĪĽĺħȮŢŤţȮĔŅĶěńħĔŅĶėĺŅĴŏĽňŗĵĚĪŅĚ 
œĞŏĭŀĶƢŐĸŃĔŅĶĮĢŇĭńĨŇĔŅĶ 
ITDS 354 Cyber Risk Management 
and Operation 

ŢȮ&ŢȮůȮşȮůȮť' ĮĶńĭėņŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 

ĪĽĺħȮŢŤŤȮĔŅĶĨĶĺěĽŀĭħƟŅĬŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 
ITDS 355 IT Auditing 

ŢȮ&šȮůȮšȮůȮŤ'   ĸħĺŇĝŅ 

  ĪĽĺħ ŢŤŧ ĔŅĶĨĶĺěĽŀĭħƟŅĬŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 
ITDS 358 IT Auditing 

ŢȮ&ŢȮůȮşȮůȮť' ŏıŇŗĴĺŇĝŅ 
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Šţŧ 

 

ľĸńĔĽŌĨĶĮƤěěŋĭńĬȮı,Ļ,ȮšŤťţ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťŨ ĔŅĶŏĮĸňŗĵĬŐĮĸĚ 

ĪĽĺħȮŢŤťȮėĺŅĴĴńŗĬėĚĮĸŀħĳńĵŏĝŇĚ
ĮĢŇĭńĨŇ 
ITDS 356 Practical Cybersecurity 

ŢȮ&şȮůȮťȮůȮŢ' ĪĽĺħȮŢŤťȮėĺŅĴĴńŗĬėĚĮĸŀħĳńĵŏĝŇĚ
ĮĢŇĭńĨŇ 
ITDS 356 Practical Cybersecurity 

ŢȮ&şȮůȮťȮůȮŢ' ėĚŏħŇĴ 

  ĪĽĺħ ŢŤŨ ľńĺĕƟŀıŇŏĻļĪŅĚėĺŅĴĴńŗĬėĚ
ĮĸŀħĳńĵĪŅĚœĞŏĭŀĶƢ 
ITDS 359 Special Topic in 
Cybersecurity 

ŢȮ&ŢȮůȮşȮůȮť' ŏıŇŗĴĺŇĝŅ 

ȮȮȮ&ţ'ȮĔĸŋƞĴĺŇĝŅĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢ ȮȮȮ&ţ'ȮĔĸŋƞĴĽŅĕŅĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢ  

  ĪĽĺħȮŢťşȮĕƟŀĔņľĬħŐĸŃĔŅĶĺŇŏėĶŅŃľƢ
ėĺŅĴĨƟŀĚĔŅĶĕŀĚĞŀĲĨƢŐĺĶƢ 
ITDS 360 Software Requirement 
Analysis and Specification 

ŢȮ&ŢȮůȮşȮůȮť' ŏıŇŗĴĺŇĝŅ 

ĪĽĺħȮŢťŠȮĔŅĶŀŀĔŐĭĭŐĸŃıńĥĬŅ
ĞŀĲĨƢŐĺĶƢ 
ITDS 361 Software Design and 
Development 

ŢȮ&šȮůȮšȮůȮŤ'   ĸħĺŇĝŅ 

  ĪĽĺħ ŢťŦ ĔŅĶŀŀĔŐĭĭŐĸŃıńĥĬŅ
ĞŀĲĨƢŐĺĶƢ 
ITDS 367 Software Design and 
Development 

ŢȮ&ŢȮůȮşȮůȮť' ŏıŇŗĴĺŇĝŅ 

ĪĽĺħȮŢťšȮĔŅĶĪħĽŀĭŐĸŃĔŅĶĮĶŃĔńĬ
ėŋĦĳŅıĕŀĚĞŀĲĨƢŐĺĶƢ 
ITDS 362 Software Quality 
Assurance and Testing 

ŢȮ&šȮůȮšȮůȮŤ'   ĸħĺŇĝŅ 

  ĪĽĺħ Ţťŧ ĔŅĶĪħĽŀĭŐĸŃĔŅĶĮĶŃĔńĬ
ėŋĦĳŅıĕŀĚĞŀĲĨƢŐĺĶƢ 
ITDS 368 Software Quality Assurance 
and Testing 

ŢȮ&ŢȮůȮşȮůȮť' ŏıŇŗĴĺŇĝŅ 

ĪĽĺħȮŢťŢȮĕƟŀĔņľĬħŐĸŃĔŅĶĺŇŏėĶŅŃľƢ
ėĺŅĴĨƟŀĚĔŅĶĕŀĚĞŀĲĨƢŐĺĶƢ 
ITDS 363 Software Requirement 
Analysis and Specification 

ŢȮ&šȮůȮšȮůȮŤ'   ĸħĺŇĝŅ 
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ŠţŨ 

 

ľĸńĔĽŌĨĶĮƤěěŋĭńĬȮı,Ļ,ȮšŤťţ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,ȮšŤťŨ ĔŅĶŏĮĸňŗĵĬŐĮĸĚ 

ĪĽĺħȮŢťţȮĔŅĶěńħĔŅĶőėĶĚĚŅĬħƟŅĬ
ĞŀĲĨƢŐĺĶƢ 
ITDS 364 Software Project 
Management 

ŢȮ&ŢȮůȮşȮůȮť' 
 

ĪĽĺħȮŢťţȮĔŅĶěńħĔŅĶőėĶĚĚŅĬħƟŅĬ
ĞŀĲĨƢŐĺĶƢ 
ITDS 364 Software Project 
Management 

ŢȮ&ŢȮůȮşȮůȮť' 
 

ėĚŏħŇĴ 

ĪĽĺħȮŢťŤȮĔŅĶıńĥĬŅĞŀĲĨƢŐĺĶƢŐĭĭ
ėĸƞŀĚĨńĺ 

ŢȮ&ŢȮůȮşȮůȮť' ĪĽĺħȮŢťŤȮĔŅĶıńĥĬŅĞŀĲĨƢŐĺĶƢŐĭĭ
ėĸƞŀĚĨńĺ 
ITDS 365 Agile Software 
Development 

ŢȮ&ŢȮůȮşȮůȮť' ėĚŏħŇĴ 

ĪĽĺħȮŢťťȮĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢŏĝŇĚ
ĮĢŇĭńĨŇ 
ITDS 366 Practical Software 
Engineering 

ŢȮ&şȮůȮťȮ+ȮŢ' ĪĽĺħȮŢťťȮĺŇĻĺĔĶĶĴĞŀĲĨƢŐĺĶƢŏĝŇĚ 
ĮĢŇĭńĨŇ 
ITDS 366 Practical Software 
Engineering 

ŢȮ&şȮůȮťȮ+ȮŢ' ėĚŏħŇĴ 

  ĪĽĺħ ŢťŨ ľńĺĕƟŀıŇŏĻļĪŅĚĺŇĻĺĔĶĶĴ
ĞŀĲĨƢŐĺĶƢ 
ITDS 369 Special Topic in Software 
Engineering 

ŢȮ&ŢȮůȮşȮůȮť' ŏıŇŗĴĺŇĝŅ 

    Ź ĔĸŋƞĴĺŇĝŅŏĽĶŇĴĽĶƟŅĚĮĶŃĽĭĔŅĶĦƢŀŅĝňıȮěņĬĺĬȮŨȮ
ľĬƞĺĵĔŇĨ 

 

  ĪĽĺħȮšŨŠȮőěĪĵƢŐĸŃĮĶŃĽĭĔŅĶĦƢĪŅĚ
ŀŋĨĽŅľĔĶĶĴ 
ITDS 291 Industry Problems and 
Experiences 

šȮ&šȮůȮşȮůȮţ' ŏıŇŗĴĺŇĝŅ 

  ĪĽĺħȮšŨšȮĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴİƗĔ
ĮĶŃĽĭĔŅĶĦƢŒĬĔŅĶĪņĚŅĬ 
ITDS 292 Preparation for Professional 
Experience 

ŠȮ&ŠȮůȮşȮůȮš' ŏıŇŗĴĺŇĝŅ 

  ĪĽĺħȮšŨŦȮĔŅĶİƗĔĚŅĬȮŠ 
ITDS 297 Internship 1 

ŢȮ&şȮůȮŠŧȮůȮş' ĵƟŅĵěŅĔľĴĺħĺŇĝŅ
ŏĜıŅŃȮĔĸŋƞĴĺŇĝŅ
ĭńĚėńĭĳŅėĮĢŇĭńĨŇ 
ĮĶńĭėņŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 
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Īňŗ 
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&ĳŅļŅœĪĵ'Ȯ 

ĝŊŗŀĶŅĵĺŇĝŅ  
&ĳŅļŅœĪĵ'Ȯ 

ěņĬĺĬľĬƞĺĵĔŇĨ  
&Īķļġň+ĮĢŇĭńĨŇ+ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 

Š ĪĽĺħȮŠšŢ ĔŅĶėŇħŏĝŇĚėņĬĺĦŐĸŃĔŅĶŐĔƟœĕĮƤĠľŅ  šȮ&šȮůȮşȮůȮţ' 
š ĪĽĺħȮŠŢŢ őėĶĚĽĶƟŅĚĕƟŀĴŌĸŐĸŃĕńŘĬĨŀĬĺŇīň ŢȮ&ŢȮůȮşȮůȮť' 
Ţ ĪĽĺħȮšŤŢ ĺŇĪĵŅĔŅĶĕƟŀĴŌĸıŊŘĬģŅĬ ŢȮ&šȮůȮšȮůȮŤ' 
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Ŧ ĪĽĺħȮŢŨŦ ĔŅĶİƗĔĚŅĬ š ŢȮ&şȮůȮŠŧȮůȮş' 
ŧ ĪĽĺħȮţŨŢ őėĶĚĚŅĬĶŃħńĭĮĶŇĠĠŅĨĶňħƟŅĬĺŇĪĵŅĔŅĶŐĸŃ

ŏĪėőĬőĸĵňħŇěŇĪńĸ 
ťȮ&şȮůȮŢťȮůȮş' 
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š,ȮįĸĚŅĬĪŅĚĺŇĝŅĔŅĶ-ĚŅĬĽĶƟŅĚĽĶĶėƢ 
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ŏĔĦĤƢĴŅĨĶģŅĬ ŏħŊŀĬȮ-ȮĮƖȮı,Ļ,Ȯ 
ĪňŗŏįĵŐıĶƞįĸĚŅĬ ľńĺĕƟŀ ėƞŅĬŘņľĬńĔ 

Š Į,ŏŀĔ Choetkiertikul M, Banyongrakkul P, Ragkhitwetsagul 
C, Tuarob S, Dam HK, Sunetnanta T. Sprint2Vec: a 
deep characterization of sprints in iterative software 
development. IEEE Transactions on Software 
Engineering Jan 2025;51(1):220-242. 

Šš Š,ş Ĵ,ė,ȮšŤťŧ 

š Į,ŏŀĔ Sousa D, Paixao M, Ragkhitwetsagul C, Uchoa I. Code 
clone configuration as a multi-o+bjective search 
problem. In: the 18th ACM/IEEE International 
Symposium on Empirical Software Engineering and 
Measurement (ESEM); 2024 Oct 24-25; Barcelona, 
Spain; 2024. pp. 503-509. 

ŠŠ ş,ţ Ĩ,ė,ȮšŤťŦ 

Ţ Į,ŏŀĔ Ragkhitwetsagul C, Kongwongsupak K, Maneesawas 
T, Puttiwarodom N, Rojpaisarnkit R, Choetkiertikul M. 
Jscefr: a framework to evaluate the code proficiency 
for JavaScript. In: the 2024 IEEE International 
Conference on Software Maintenance and Evolution 
(ICSME); 2024 Oct 6-11; Flagstaff, AZ, USA, 2024. pp. 
863-867. 

ŠŠ ş,ţ Ĩ,ė,ȮšŤťŦ 

ţ Į,ŏŀĔ Rojpaisarnkit R, Robles G, Kula RG, Wang D, 
Ragkhitwetsagul R, Gonzalez-Barahona J. Towards 
identifying code proficiency through the analysis of 
python textbooks. In: the 2024 IEEE International 
Conference on Software Maintenance and Evolution 
(ICSME); 2024 Oct 6-11; Flagstaff, AZ, USA, 2024. pp. 
288-299. 

ŠŠ ş,ţ Ĩ,ė,ȮšŤťŦ 
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ĝŊŗŀįĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮ-Ȯ 
ĚŅĬĽĶƟŅĚĽĶĶėƢ 

ŏĔĦĤƢĴŅĨĶģŅĬ ŏħŊŀĬȮ-ȮĮƖȮı,Ļ,Ȯ 
ĪňŗŏįĵŐıĶƞįĸĚŅĬ ľńĺĕƟŀ ėƞŅĬŘņľĬńĔ 

Ť Į,ŏŀĔ Ragkhitwetsagul C, Prasertpol V, Ritta N, Sae-Wong P, 
Noraset T, Choetkiertikul M. Typhon: automatic 
recommendation of relevant code cells in Jupyter 
notebooks. In: the 21st International Joint Conference 
on Computer Science and Software Engineering 
(JCSSE); 2024 Jun 19-21; Phuket, Thailand; 2024. pp. 
662ů669. 

ŠŠ ş,ţ ĴŇ,ĵ,ȮšŤťŦ 

ť Į,ŏŀĔ Ragkhitwetsagul C, Krinke J, Choetkiertikul M, 
Sunetnanta T, Sarro F. Adoption of automated 
software engineering tools and techniques in 
Thailand. Empirical Software Engineering Jun 
2024;29(90):1-38. doi: https://doi.org/10.1007/s10664-
024-10472-6. 

Šš Š,ş ĴŇ,ĵ,ȮšŤťŦ 

Ŧ Į,ŏŀĔ Sanamontre T, Visoottiviseth V, Ragkhitwetsagul C. 
Detecting malicious android game applications on 
third-party stores using machine learning. In: the 38th 
International Conference on Advanced Information 
Networking and Applications (AINA); 2024 Apr 17-19; 
Kitakyushu, Japan; 2024. pp. 238-251. 

ŠŠ ş,ţ ŏĴ,ĵ,ȮšŤťŦ 

ŧ Į,ŏŀĔ Choetkiertikul M, Puengmongkolchaikit A, Chandra P, 
Ragkhitwetsagul C, Maipradit R, Hata H, Sunetnanta T, 
Matsumoto K. Studying the association between 
EgramglŲq issues and resolving outcomes. The Journal 
of Systems & Software Dec 2023;206:111835. doi: 
https://doi.org/10.1016/j.jss.2023.111835. 

Šš Š,ş ī,ė,ȮšŤťť 

Ũ Į,ŏŀĔ Rattanukul P, Makaranond C, Watanakulcharus P, 
Ragkhitwetsagul C, Nearunchorn T, Visoottiviseth V, 
Choetkiertikul M, Sunetnanta T. Microusity: a testing 
tool for backends for frontends (BFF) microservice 
systems. In: the 31st IEEE/ACM International 
Conference on Program Comprehension (ICPC); 2023 
May 15-16; Melbourne, Australia; 2023. pp. 74-78. 

ŠŠ ş,ţ ı,ė,ȮšŤťť 

Šş Į,ŏŀĔ Sangaroonsilp P, Dam HK, Choetkiertikul M, 
Ragkhitwetsagul C, Ghose A. A taxonomy for mining 
and classifying privacy requirements in issue reports. 
Information and Software Technology May 
2023;157:107162. 
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ĔŅĶĻŉĔļŅĪňŗěĭ 

ĝŊŗŀįĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮ-Ȯ 
ĚŅĬĽĶƟŅĚĽĶĶėƢ 

ŏĔĦĤƢĴŅĨĶģŅĬ ŏħŊŀĬȮ-ȮĮƖȮı,Ļ,Ȯ 
ĪňŗŏįĵŐıĶƞįĸĚŅĬ ľńĺĕƟŀ ėƞŅĬŘņľĬńĔ 

ŠŠ Į,ŏŀĔ Ragkhitwetsagul C, Choetkiertikul M, Hoonlor A, 
Prachyabrued M. Virtual reality for software 
engineering presentations. In: the 2022 29th Asia-Pacific 
Software Engineering Conference (APSEC); 2022 Dec 6-
9; Japan; 2022. pp. 507-516. 

ŠŠ ş,ţ ī,ė,ȮšŤťŤ 

Šš Į,ŏŀĔ Ritta N, Settewong T, Kula RG, Ragkhitwetsagul C, 
Sunetnanta T, Matsumoto K. Reusing my own code: 
preliminary results for competitive coding in jupyter 
notebooks. In: the 2022 29th Asia-Pacific Software 
Engineering Conference (APSEC); 2022 Dec 6-9; Japan; 
2022. pp. 457-461. 

ŠŠ ş,ţ ī,ė,ȮšŤťŤ 

ŠŢ Į,ŏŀĔ Settewong T, Ritta N, Kula RG, Ragkhitwetsagul C, 
Sunetnanta T, Matsumoto K. Why visualize data when 
doding? preliminary categories for coding in jupyter 
notebooks. In: the 2022 29th Asia-Pacific Software 
Engineering Conference (APSEC); 2022 Dec 6-9; Japan; 
2022. pp. 462-466. 

ŠŠ ş,ţ ī,ė,ȮšŤťŤ 

Šţ Į,ŏŀĔ Jarukitpipat V, Chhun K, Wanprasert W, 
Ragkhitwetsagul C, Choetkiertikul M, Sunetnanta T, 
Kula RG, Chinthanet B, Ishio T, Matsumoto K. V-
Achilles: an interactive visualization of transitive 
security vulnerabilities. In: the 37th IEEE/ACM 
International Conference on Automated Software 
Engineering (ASE); 2022 Oct 10-14; Michigan, United 
States; 2022. pp. 1-4. 

ŠŠ ş,ţ Ĩ,ė,ȮšŤťŤ 

ŠŤ Į,ŏŀĔ Kangwanwisit P, Choetkiertikul M, Ragkhitwetsagul C, 
Sunetnanta T, Maipradit R, Hata H, Matsumoto K. A 
component recommendation model for issues in 
software projects. In: the 2022 19th International Joint 
Conference on Computer Science and Software 
Engineering (JCSSE); 2022 Jun 22-25; Bangkok, 
Thailand; 2022. pp. 1-6. 

ŠŠ ş,ţ ĴŇ,ĵ,ȮšŤťŤ 

Šť Į,ŏŀĔ Ragkhitwetsagul  C, Paixao  M. Recommending code 
improvements based on stack overflow answer edits. 
In: the 19th International Conference on Mining 
Software Repositories (MSR); 2022 May 23-24; 
Pittsburgh, USA; 2022. 
https://doi.org/10.1145/1122445.1122456. 
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Īňŗ 
ĶľńĽĶŃħńĭ
ĔŅĶĻŉĔļŅĪňŗěĭ 

ĝŊŗŀįĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮ-Ȯ 
ĚŅĬĽĶƟŅĚĽĶĶėƢ 

ŏĔĦĤƢĴŅĨĶģŅĬ ŏħŊŀĬȮ-ȮĮƖȮı,Ļ,Ȯ 
ĪňŗŏįĵŐıĶƞįĸĚŅĬ ľńĺĕƟŀ ėƞŅĬŘņľĬńĔ 

ŠŦ Į,ŏŀĔ Robles G, Kula RG, Ragkhitwetsagul C, Sakulniwat T, 
Matsumoto K, Gonzalez-Barahona JM. pycefr: python 
competency level through code analysis. In: the 2022 
IEEE/ACM 30th International Conference on Program 
Comprehension (ICPC); 2022 May 16-17; Pittsburgh, 
USA; 2022. pp. 173-177. 

ŠŠ ş,ţ ı,ė,ȮšŤťŤ 

Šŧ Į,ŏŀĔ Ragkhitwetsagul C, Krinke J, Choetkiertikul M, 
Sunetnanta T, Sarro F. Identifying software engineering 
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šŨ Į,ŏŀĔ Borwarnginn P, Haga JH, Kusakunniran W. 
Predicting river water height using deep learning-
based features. ICT Express Dec 2022;8(4):588ů
594. 

Šš Š,ş ī,ė,ȮšŤťŤ 

Ţş Į,ŏŀĔ Kriangsakdachai S, Palakvangsa-Na-Ayudhya S, 
Kusakunniran W, Devakula-Na-Ayudhya W, 
Chantrasagul C, Manasboonpermpool R, 
Sathianvichitr K, Sangsre P, Surachatkumtonekul T. 
Anomaly detection in red reflex images using 
deep learning approaches. In: the 2022 IEEE 
Region 10 Conference (TENCON); 2022 Nov 1-4; 
Hong Kong; 2022. pp. 1-6. 
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ŢŠ Į,ŏŀĔ Miao Z, Kusakunniran W, Siriapisith T, 
Saiviroonporn P. Deep learning based technique 
for classification of abdominal aortic aneurysm 
(AAA) in CT-scan images. In: the 2022 IEEE Region 
10 Conference (TENCON); 2022 Nov 1-4; Hong 
Kong; 2022. pp. 1-6. 

ŠŠ ş,ţ ı,ĵ,ȮšŤťŤ 

Ţš Į,ŏŀĔ Zhang H, Kusakunniran W, Siriapisith T, Saiviroonporn 
P. Brain hemorrhage segmentation in CT scan images 
using deep learning based approach. In: the 2022 IEEE 
Region 10 Conference (TENCON); 2022 Nov 1-4; Hong 
Kong; 2022. pp. 1-5. 

ŠŠ ş,ţ ı,ĵ,ȮšŤťŤ 

ŢŢ Į,ŏŀĔ Yao L, Kusakunniran W, Wu Q, Xu J, Zhang J. 
Recognizing gaits across walking and running 
speeds. ACM Transactions on Multimedia 
Computing, Communications and Applications Aug 
2022;18(3):75. 

Šš Š,ş Ľ,ė,ȮšŤťŤ 

Ţţ Į,ŏŀĔ Siriapisith T, Kusakunniran W, Haddawy P. A 
retrospective study of 3D deep learning approach 
incorporating coordinate information to improve 
the segmentation of pre- and post-operative 
abdominal aortic aneurysm. PeerJ Computer 
Science Jul 2022;8:e1033. 

Šš Š,ş Ĕ,ė,ȮšŤťŤ 

ŢŤ Į,ŏŀĔ Saramas K, Kraisangka J, Supratak A, Noraset T, 
Yimwadsana B, Kusakunniran W. Human 
detection and social distancing measurement in a 
video. In: the 2022 19th International Joint 
Conference on Computer Science and Software 
Engineering (JCSSE); 2022 Jun 22-25; Bangkok, 
Thailand; 2022. pp. 1-4. 

ŠŠ ş,ţ ĴŇ,ĵ,ȮšŤťŤ 

Ţť Į,ŏŀĔ Karnjanapreechakorn S, Kusakunniran W, 
Siriapisith T, Saiviroonporn P. Multi-level pooling 
encoderůdecoder convolution neural network for 
MRI reconstruction. PeerJ Computer Science Mar 
2022;8:e934. 
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ŢŦ Į,ŏŀĔ Kusakunniran W, Aukkapinyo K, Borwarnginnn P, 
Imaromkul T, Thongkanchorn K, Wattanadhirach 
D, Mongkolluksamee S, Thammasudjarit R, 
Ritthipravat P, Tuakta P, Benjapornlert P. 
Measurement of tongue motion using optical 
flows on segmented areas. In: the 2022 14th 
International Conference on Knowledge and 
Smart Technology (KST); 2022 Jan 26-29; 
Chonburi, Thailand; 2022. pp. 24-28. 
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Š Į,ŏŀĔ Sanamontre T, Visoottiviseth V, Ragkhitwetsagul C. 
Detecting malicious android game applications on 
third-party stores using machine learning. In: the 38th 
International Conference on Advanced Information 
Networking and Applications (AINA); 2024 Apr 17-19; 
Kitakyushu, Japan; 2024. pp. 238-251. 

ŠŠ ş,ţ ŏĴ,ĵ,ȮšŤťŦ 

š Į,ŏŀĔ Takai A, Katsura Y, Yamai N, Nakagawa R, 
Visoottiviseth V. Quick blocking operation of 
IDS/SDN cooperative firewall systems by reducing 
communication overhead. In: the 2024 26th 
International Conference on Advanced 
Communications Technology (ICACT); 2024 Feb 3-
7; Pyeongchang, Korea; 2024. pp. 1514-1520. 

ŠŠ ş,ţ Ĕ,ı,ȮšŤťŦ 

Ţ Į,ŏŀĔ Visoottiviseth V, Noonkhan A, Phonpanit R, 
Wanichayagosol P, Jitpukdebodin S. AXREL: 
Automated extracting registry and event logs for 
windows forensics. In: the 2023 27th International 
Computer Science and Engineering Conference 
(ICSEC); 2023 Sep 14-15; Samui Island, Thailand; 
2023. pp. 74-78. 
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ţ Į,ŏŀĔ Rattanukul P, Makaranond C, Watanakulcharus P, 
Ragkhitwetsagul C, Nearunchorn T, Visoottiviseth 
V, Choetkiertikul M, Sunetnanta T. Microusity: a 
testing tool for backends for frontends (BFF) 
microservice systems. In: the 31st IEEE/ACM 
International Conference on Program 
Comprehension (ICPC); 2023 May 15-16; 
Melbourne, Australia; 2023. pp. 74-78. 

ŠŠ ş,ţ ı,ė,ȮšŤťť 

Ť Į,ŏŀĔ Visoottiviseth V, Moonkhaen V. A centralized 
system for detecting attacks from Windows Event 
Logs. In: the 2023 International Electrical 
Engineering Congress (iEECON); 2023 Mar 8-10; 
Krabi, Thailand; 2023. pp. 367-371. 

ŠŠ ş,ţ Ĵň,ė,ȮšŤťť 

ť Į,ŏŀĔ Teerakanok S, Rassameeroj I, Khurat A, 
Visoottiviseth V. Lessons learned from 
penetration testing hands-on training during 
COVID-19 pandemic. In: the 2022 6th International 
Conference on Information Technology (InCIT); 
2022 Nov 10-11; Nonthaburi, Thailand; 2022. pp. 
368-373. 

ŠŠ ş,ţ ı,ĵ,ȮšŤťŤ 

Ŧ Į,ŏŀĔ Katsura Y, Sakarin P, Yamai N, Kimiyama H, 
Visoottiviseth V. Quick blocking operation of 
firewall system cooperating with IDS and SDN. In: 
the 2022 24th International Conference on 
Advanced Communication Technology (ICACT); 
2022 Feb 13-16; Pyeongchang, Korea; 2022. pp. 
393-398. 

ŠŠ ş,ţ Ĕ,ı,ȮšŤťŤ 

ŧ Į,ŏŀĔ Min NM, Visoottiviseth V, Teerakanok S, Yamai N. 
OWASP IoT top 10 based attack dataset for 
machine learning. In: the 2022 24th International 
Conference on Advanced Communication 
Technology (ICACT); 2022 Feb 13-16; 
Pyeongchang, Korea; 2022. pp. 317-322. 
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Š Į,ŏŀĔ Choetkiertikul M, Banyongrakkul P, 
Ragkhitwetsagul C, Tuarob S, Dam HK, Sunetnanta 
T. Sprint2Vec: a deep characterization of sprints in 
iterative software development. IEEE Transactions 
on Software Engineering Jan 2025;51(1):220-242. 

Šš Š,ş Ĵ,ė,ȮšŤťŧ 

š Į,ŏŀĔ Sarwar R, Ahmad B, Teh PS, Tuarob S, 
Thaipisutikul T, Zaman F, Aljohani N, Zhu J, 
Hassan S, Nawaz R, Ansari A, Fayyaz M. HybridEval: 
an improved novel hybrid metric for evaluation of 
text summarization. Journal of Informatics and 
Web Engineering Oct 2024;3(3):233-255. 

Šš Š,ş Ĩ,ė,ȮšŤťŦ 

Ţ Į,ŏŀĔ Thaipisutikul T, Vitoochuleechoti P, Thaipisutikul 
P, Tuarob S. MONDEP: a unified SpatioTemporal 
Monitoring framework for national depression 
forecasting. Heliyon Sep 2024;10(17):e36877. doi: 
https://doi.org/10.1016/j.heliyon.2024.e36877. 
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ţ Į,ŏŀĔ Vachmanus S, Phinklao N, Phongsarnariyakul N, 
Plongcharoen T, Hotta S, Tuarob S. Automating 
manga character analysis: a robust deep vVision-
transformer approach to facial landmark 
detection. IEEE Access Sep 2024;12:131284-
131295. 
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Ť Į,ŏŀĔ Faengrit W, Tuarob S, Noraset T. Extracting 
aspect-based economic sentiments from Thai 
social media text. In: the 21st International Joint 
Conference on Computer Science and Software 
Engineering (JCSSE); 2024 Jun 19-21; Phuket, 
Thailand; 2024. pp. 373ů376. 

ŠŠ ş,ţ ĴŇ,ĵ,ȮšŤťŦ 

ť Į,ŏŀĔ Puangjaktha P, Choetkiertikul M, Tuarob S. "Paper, 
Meet Code": A deep learning approach to linking 
scholarly articles with GitHub repositories. IEEE 
Access May 2024;12:68410ů68426. 

Šš Š,ş ı,ė,ȮšŤťŦ 

Ŧ Į,ŏŀĔ Pongpaichet S, Sukosit B, Duangtanawat C, 
Jamjongdamrongkit J, Mahacharoensuk C, 
Matangkarat K, Singhajan P, Noraset T, Tuarob S. 
CAMELON: A system for crime metadata 
extraction and spatiotemporal visualization from 
online news articles. IEEE Access Feb 
2024;12:22778-22802. 

Šš Š,ş Ĕ,ı,ȮšŤťŦ 

ŧ Į,ŏŀĔ Ruenin P, Choetkiertikul M, Supratak A, Tuarob S. 
TeReKG: A temporal collaborative knowledge graph 
framework for software team recommendation. 
Knowledge-Based Systems Feb 2024;289:111492. doi: 
https://doi.org/10.1016/j.knosys.2024.111492. 

Šš Š,ş Ĕ,ı,ȮšŤťŦ 

Ũ Į,ŏŀĔ Vachmanus S, Noraset T, Piyanonpong W, 
Rattananukrom T, Tuarob S. DeepMetaForge: A 
deep vision-transformer metadata-fusion network 
for automatic skin lesion classification. IEEE Access 
Dec 2023;11:145467-145484. 

Šš Š,ş ī,ė,ȮšŤťť 

Šş Į,ŏŀĔ Thaipisutikul T, Tatiyamaneekul P, Lin C, Tuarob 
S. A deep feature-level fusion model for masked 
face identity recommendation system. Journal of 
Ambient Intelligence and Humanized Computing 
Dec 2023;14(12):16011-16024. 

Šš Š,ş ī,ė,ȮšŤťť 

ŠŠ Į,ŏŀĔ Tuarob S, Satravisut M, Sangtunchai P, 
Nunthavanich S, Noraset T. FALCoN: detecting and 
classifying abusive language in social networks 
using context features and unlabeled data. 
Information Processing & Management Jul 
2023;60(4):103381. 

Šš Š,ş Ĕ,ė,ȮšŤťť 

Šš Į,ŏŀĔ Vatiwutipong P, Vachmanus S, Noraset T, Tuarob 
S. Artificial intelligence in cosmetic dermatology: a 
systematic literature review. IEEE Access Jul 
2023;11:71407-71425. 
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ŠŢ Į,ŏŀĔ Afzal MK, Shardlow M, Tuarob S, Zaman F, Sarwar 
R, Ali M, Aljohani NR, Lytras M, Nawaz R, Hassan S. 
Generative image captioning in Urdu using deep 
learning. Journal of Ambient Intelligence and 
Humanized Computing Jun 2023;14(6):7719 - 
7731. 

Šš Š,ş ĴŇ,ĵ,ȮšŤťť 

Šţ Į,ŏŀĔ Tuarob S, Chatrinan K, Noraset T, Tawichsri T, 
Thaipisutikul T. Forecasting national-level self-
harm trends with social networks. IEEE Access Jun 
2023;11:64796-64814. 

Šš Š,ş ĴŇ,ĵ,ȮšŤťť 

ŠŤ Į,ŏŀĔ Rungbanapan V, Thaipisutikul T, Pongpaichet S, 
Supratak A, Lin CY, Tuarob S. To Dev or to Doc?: 
npcbgargleȮamjjcecȮGRȮqrsbclrqŲȮnpmkglclrȮ
functions in software teams Using LMS activities 
and academic profiles. In: the 2022 26th 
International Computer Science and Engineering 
Conference (ICSEC); 2022 Dec 21-23; Sakon 
Nakhon, Thailand; 2022. pp. 105-110. 

ŠŠ ş,ţ ī,ė,ȮšŤťŤ 

Šť Į,ŏŀĔ Ruenin P, Choetkiertikul M, Supratak A, Tuarob S. 
Automatic recommendation of developers for 
open-source software tasks using knowledge 
graph embedding. Science, Engineering and Health 
Studies Dec 2022;16:22020006. 

Šš Š,ş ī,ė,ȮšŤťŤ 

ŠŦ Į,ŏŀĔ Sajjacholapunt P, Supratak A, Tuarob S. Automatic 
measurement of acidity from roasted coffee beans 
images using efficient deep learning. Journal of Food 
Process Engineering Nov 2022;45(11):e14147. 
https://doi.org/10.1111/jfpe.14147. 

Šš Š,ş ı,ĵ,ȮšŤťŤ 

Šŧ Į,ŏŀĔ Thaipisutikul T, Tatiyamaneekul P, Lin CY, Tuarob 
S. A deep feature-level fusion model for masked 
face identity recommendation system. Journal of 
Ambient Intelligence and Humanized Computing 
Sep 2022. https://doi.org/10.1007/s12652-022-
04380-0. 

Šš Š,ş Ĕ,ĵ,ȮšŤťŤ 

ŠŨ Į,ŏŀĔ Assavakamhaenghan N, Tanaphantaruk W, 
Suwanworaboon P, Choetkiertikul M, Tuarob S. 
Quantifying effectiveness of team 
recommendation for collaborative software 
development. Automated Software Engineering 
Aug 2022;29(51):1-48. 
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šş Į,ŏŀĔ Pongpalchet S, Nirunwiroj K, Tuarob S. Automatic 
assessment and identification of leadership in 
college students. IEEE Access Jul 2022;10:79041-
79060. 

Šš Š,ş Ĕ,ė,ȮšŤťŤ 

šŠ Į,ŏŀĔ Noraset T, Chatrinan K, Tawichsri T, Thaipisutikul 
T, Tuarob S. Language-agnostic deep learning 
framework for automatic monitoring of 
population-level mental health from social 
networks. J Biomed Inform Jul 2022;133:104145. 

Šš Š,ş Ĕ,ė,ȮšŤťŤ 

šš Į,ŏŀĔ Manzoor MA, Hassan S, Muazzam A, Tuarob S, 
Nawaz R. Social mining for sustainable cities: 
thematic study of gender-based violence 
coverage in news articles and domestic violence 
in relation to COVID-19. Journal of Ambient 
Intelligence and Humanized Computing Apr 2022. 
https://doi.org/10.1007/s12652-021-03401-8. 

Šš Š,ş ŏĴ,ĵ,ȮšŤťŤ 

šŢ Į,ŏŀĔ Pornprasit C, Liu X, Kiattipadungkul P, 
Kertkeidkachorn N, Kim K, Noraset T, Hassan S, 
Tuarob S. Enhancing citation recommendation 
using citation network embedding. Scientometrics 
Jan 2022;127:233ů264. 

Šš Š,ş Ĵ,ė,ȮšŤťŤ 
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Š'ȮȮMachine Learning Applications 
š'ȮȮData Science and Engineering 
Ţ'ȮȮData and Social Media Mining 
ţ'ȮȮNatural Language Processing 
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ĸņħńĭĪňŗȮťȮ 
Š, ĝŊŗŀ+ĬŅĴĽĔŋĸȮįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ,ȮģŇĨŇĺńĝĶƢȮıńĥĬĻńĔħŇśĳŇĠőĠ 

ĨņŐľĬƞĚĪŅĚ
ĺŇĝŅĔŅĶ ĝŊŗŀ+ĬŅĴĽĔŋĸ ĺŋĥŇĔŅĶĻŉĔļŅ

ĽŌĚĽŋħ ľĸńĔĽŌĨĶ ĽŅĕŅĺŇĝŅ ěĭĔŅĶĻŉĔļŅȮ 
ěŅĔĽĩŅĭńĬ ı,Ļ, 

įĻ,ȮħĶ, ĬŅĵģŇĨŇĺńĝĶƢȮ 
ıńĥĬĻńĔħŇśĳŇĠőĠ 

Į,ŏŀĔ Ph.D. Computer Science Iowa State 
University, USA 

šŤťş 

Į,őĪ M.S. Computer Science Iowa State 
University, USA 

šŤŤť 

Į,ĨĶň ĺĪ,ĭ, 
ŏĔňĵĶĨŇĬŇĵĴ
ŀńĬħńĭȮŠ 

ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ
ŐĸŃĔŅĶĽŊŗŀĽŅĶ 

ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ šŤŤŢ 

 
š,ȮįĸĚŅĬĪŅĚĺŇĝŅĔŅĶ-ĚŅĬĽĶƟŅĚĽĶĶėƢ 

Īňŗ 
ĶľńĽĶŃħńĭ
ĔŅĶĻŉĔļŅĪňŗěĭ 

ĝŊŗŀįĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮ-Ȯ 
ĚŅĬĽĶƟŅĚĽĶĶėƢ 

ŏĔĦĤƢĴŅĨĶģŅĬ ŏħŊŀĬȮ-ȮĮƖȮı,Ļ,Ȯ 
ĪňŗŏįĵŐıĶƞįĸĚŅĬ ľńĺĕƟŀ ėƞŅĬŘņľĬńĔ 

Š Į,ŏŀĔ Patanasakpinyo T, Sulaiman A. Toward an 
extension of efficient algorithm to solve 
derangement problems by dynamic programming 
approach. International Journal of Computers and 
their Applications Mar 2024;31(1):5ů14. 

Šš Š,ş Ĵň,ė,ȮšŤťŦ 

š Į,ŏŀĔ Patanasakpinyo T, Sulaiman A. Alternative 
approach to achieve a solution of derangement 
problems by dynamic programming. EPiC Series in 
Computing Mar 2023;91:98ů107. 

Šš Š,ş Ĵň,ė,ȮšŤťť 

Ţ Į,ŏŀĔ PatanasakPinyo T, Chen N, Singsornsri N, 
Kanchanaporn N. Verifying and assessing a 
performance of an automatic vacuum robot 
under different room conditions. EPiC Series in 
Computing. Mar 2022;82:11-20. 

Šš Š,ş Ĵň,ė,ȮšŤťŤ 

 
Ţ,ȮȮĚŅĬĺŇěńĵĪňŗĽĬŒěȮľĶŊŀĴňėĺŅĴĝņĬŅĠĔŅĶȮȮ 
Š'ȮȮHuman Computer Interaction (Design for Different Spatial Visualization) 
š'ȮȮModel Checking 
Ţ'ȮȮComputational Theory (Computability and Reducibility) 
ţ'ȮȮDatabase Systems 
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ţ,ȮĳŅĶŃĚŅĬĽŀĬ 
ȮȮ ţ,ŠȮ ĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ  

Īňŗ 
ĶľńĽĶŅĵĺŇĝŅ  
&ĳŅļŅœĪĵ'Ȯ 

ĝŊŗŀĶŅĵĺŇĝŅ  
&ĳŅļŅœĪĵ'Ȯ 

ěņĬĺĬľĬƞĺĵĔŇĨ  
&Īķļġň+ĮĢŇĭńĨŇ+ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 

Š ĪĽĺħȮŠšţ ėĦŇĨĻŅĽĨĶƢĽņľĶńĭĔŅĶėņĬĺĦ ŢȮ&ŢȮůȮşȮůȮť' 
š ĪĽĺħȮŠšŤ ĽĩŇĨŇĮĶŃĵŋĔĨƢĽņľĶńĭĔŅĶėņĬĺĦ ŢȮ&ŢȮůȮşȮůȮť' 
Ţ ĪĽĺħ Ţşš ĶŃĭĭĽŅĶĽĬŏĪĻĪŅĚĳŌĴŇĻŅĽĨĶƢ ŢȮ&šȮůȮšȮůȮŤ' 
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 ţ,šȮ ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮȮĮĶŃĔŀĭħƟĺĵ 

Īňŗ 
ĶľńĽĶŅĵĺŇĝŅ  
&ĳŅļŅœĪĵ'Ȯ 

ĝŊŗŀĶŅĵĺŇĝŅ  
&ĳŅļŅœĪĵ'Ȯ 

ěņĬĺĬľĬƞĺĵĔŇĨ  
&Īķļġň+ĮĢŇĭńĨŇ+ĻŉĔļŅħƟĺĵĨĬŏŀĚ' 

Š ĪĽĺħȮŠŠŢ ėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇıŊŘĬģŅĬĽņľĶńĭĺŇĪĵŅĔŅĶ
ŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸ 

ŢȮ&ŢȮůȮşȮůȮť' 

š ĪĽĺħ ŠŨť ĶŃĭĭĽŅĶĽĬŏĪĻĪŅĚĳŌĴŇĻŅĽĨĶƢ ŢȮ&ŢȮůȮşȮůȮť' 
Ţ ĪĽĺħȮšŨŦ ĔŅĶİƗĔĚŅĬ Š ŢȮ&şȮůȮŠŧȮůȮş' 
ţ ĪĽĺħȮŢŨŦ ĔŅĶİƗĔĚŅĬ š ŢȮ&şȮůȮŠŧȮůȮş' 
Ť ĪĽĺħȮţŨŢ őėĶĚĚŅĬĶŃħńĭĮĶŇĠĠŅĨĶňħƟŅĬĺŇĪĵŅĔŅĶŐĸŃ

ŏĪėőĬőĸĵňħŇěŇĪńĸ 
ťȮ&şȮůȮŢťȮůȮş' 

ť ĪĽĺħȮţŨŨ ĽľĔŇěĻŉĔļŅ ťȮ&şȮůȮŢťȮůȮş' 
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ĸņħńĭĪňŗȮŦȮ 
Š, ĝŊŗŀ+ĬŅĴĽĔŋĸȮįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮħĶ,ȮĝńĵĵĚėƢȮĶńĔĕŇĨŏĺĝĽĔŋĸȮ 

ĨņŐľĬƞĚĪŅĚ
ĺŇĝŅĔŅĶ 

ĝŊŗŀ+ĬŅĴĽĔŋĸ 
ĺŋĥŇĔŅĶĻŉĔļŅ
ĽŌĚĽŋħ 

ľĸńĔĽŌĨĶ ĽŅĕŅĺŇĝŅ 
ěĭĔŅĶĻŉĔļŅȮ 
ěŅĔĽĩŅĭńĬ 

ı,Ļ, 

įĻ,ȮħĶ, ĬŅĵĝńĵĵĚėƢȮ 
ĶńĔĕŇĨŏĺĝĽĔŋĸ 

Į,ŏŀĔ Ph.D. Computer Science University College 
London, United 

Kingdom 

šŤťŠ 

Į,őĪ M.S. Information 
Technology 

Carnegie Mellon 
University, USA 

šŤŤŠ 

Į,ĨĶň ĺĻ,ĭ, ĺĻ,ĭ, ĴľŅĺŇĪĵŅĸńĵ 
ŏĔļĨĶĻŅĽĨĶƢ 

šŤţŧ 

 
š,ȮįĸĚŅĬĪŅĚĺŇĝŅĔŅĶ-ĚŅĬĽĶƟŅĚĽĶĶėƢ 

Īňŗ 
ĶľńĽĶŃħńĭ
ĔŅĶĻŉĔļŅĪňŗěĭ 

ĝŊŗŀįĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮ-Ȯ 
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ŏĔĦĤƢĴŅĨĶģŅĬ ŏħŊŀĬȮ-ȮĮƖȮı,Ļ,Ȯ 
ĪňŗŏįĵŐıĶƞįĸĚŅĬ ľńĺĕƟŀ ėƞŅĬŘņľĬńĔ 

Š Į,ŏŀĔ Choetkiertikul M, Banyongrakkul P, Ragkhitwetsagul 
C, Tuarob S, Dam HK, Sunetnanta T. Sprint2Vec: a 
deep characterization of sprints in iterative software 
development. IEEE Transactions on Software 
Engineering Jan 2025;51(1):220-242. 

Šš Š,ş Ĵ,ė,ȮšŤťŧ 

š Į,ŏŀĔ Sousa D, Paixao M, Ragkhitwetsagul C, Uchoa I. Code 
clone configuration as a multi-o+bjective search 
problem. In: the 18th ACM/IEEE International 
Symposium on Empirical Software Engineering and 
Measurement (ESEM); 2024 Oct 24-25; Barcelona, 
Spain; 2024. pp. 503-509. 

ŠŠ ş,ţ Ĩ,ė,ȮšŤťŦ 

Ţ Į,ŏŀĔ Ragkhitwetsagul C, Kongwongsupak K, Maneesawas 
T, Puttiwarodom N, Rojpaisarnkit R, Choetkiertikul M. 
Jscefr: a framework to evaluate the code proficiency 
for JavaScript. In: the 2024 IEEE International 
Conference on Software Maintenance and Evolution 
(ICSME); 2024 Oct 6-11; Flagstaff, AZ, USA, 2024. pp. 
863-867. 

ŠŠ ş,ţ Ĩ,ė,ȮšŤťŦ 

ţ Į,ŏŀĔ Rojpaisarnkit R, Robles G, Kula RG, Wang D, 
Ragkhitwetsagul R, Gonzalez-Barahona J. Towards 
identifying code proficiency through the analysis of 
python textbooks. In: the 2024 IEEE International 
Conference on Software Maintenance and Evolution 
(ICSME); 2024 Oct 6-11; Flagstaff, AZ, USA, 2024. pp. 
288-299. 

ŠŠ ş,ţ Ĩ,ė,ȮšŤťŦ 
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Īňŗ 
ĶľńĽĶŃħńĭ
ĔŅĶĻŉĔļŅĪňŗěĭ 

ĝŊŗŀįĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮ-Ȯ 
ĚŅĬĽĶƟŅĚĽĶĶėƢ 

ŏĔĦĤƢĴŅĨĶģŅĬ ŏħŊŀĬȮ-ȮĮƖȮı,Ļ,Ȯ 
ĪňŗŏįĵŐıĶƞįĸĚŅĬ ľńĺĕƟŀ ėƞŅĬŘņľĬńĔ 

Ť Į,ŏŀĔ Ragkhitwetsagul C, Prasertpol V, Ritta N, Sae-Wong P, 
Noraset T, Choetkiertikul M. Typhon: automatic 
recommendation of relevant code cells in Jupyter 
notebooks. In: the 21st International Joint Conference 
on Computer Science and Software Engineering 
(JCSSE); 2024 Jun 19-21; Phuket, Thailand; 2024. pp. 
662ů669. 

ŠŠ ş,ţ ĴŇ,ĵ,ȮšŤťŦ 

ť Į,ŏŀĔ Ragkhitwetsagul C, Krinke J, Choetkiertikul M, 
Sunetnanta T, Sarro F. Adoption of automated 
software engineering tools and techniques in 
Thailand. Empirical Software Engineering Jun 
2024;29(90):1-38. doi: https://doi.org/10.1007/s10664-
024-10472-6. 

Šš Š,ş ĴŇ,ĵ,ȮšŤťŦ 

Ŧ Į,ŏŀĔ Sanamontre T, Visoottiviseth V, Ragkhitwetsagul C. 
Detecting malicious android game applications on 
third-party stores using machine learning. In: the 38th 
International Conference on Advanced Information 
Networking and Applications (AINA); 2024 Apr 17-19; 
Kitakyushu, Japan; 2024. pp. 238-251. 

ŠŠ ş,ţ ŏĴ,ĵ,ȮšŤťŦ 

ŧ Į,ŏŀĔ Choetkiertikul M, Puengmongkolchaikit A, Chandra P, 
Ragkhitwetsagul C, Maipradit R, Hata H, Sunetnanta T, 
Matsumoto K. Studying the association between 
EgramglŲqȮgqqscqȮ_lbȮpcqmjtgleȮmsramkcq,ȮRfcȮHmspl_jȮ
of Systems & Software Dec 2023;206:111835. doi: 
https://doi.org/10.1016/j.jss.2023.111835. 

Šš Š,ş ī,ė,ȮšŤťť 

Ũ Į,ŏŀĔ Rattanukul P, Makaranond C, Watanakulcharus P, 
Ragkhitwetsagul C, Nearunchorn T, Visoottiviseth V, 
Choetkiertikul M, Sunetnanta T. Microusity: a testing 
tool for backends for frontends (BFF) microservice 
systems. In: the 31st IEEE/ACM International 
Conference on Program Comprehension (ICPC); 2023 
May 15-16; Melbourne, Australia; 2023. pp. 74-78. 

ŠŠ ş,ţ ı,ė,ȮšŤťť 

Šş Į,ŏŀĔ Sangaroonsilp P, Dam HK, Choetkiertikul M, 
Ragkhitwetsagul C, Ghose A. A taxonomy for mining 
and classifying privacy requirements in issue reports. 
Information and Software Technology May 
2023;157:107162. 

Šš Š,ş ı,ė,ȮšŤťť 
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ĶľńĽĶŃħńĭ
ĔŅĶĻŉĔļŅĪňŗěĭ 

ĝŊŗŀįĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮ-Ȯ 
ĚŅĬĽĶƟŅĚĽĶĶėƢ 

ŏĔĦĤƢĴŅĨĶģŅĬ ŏħŊŀĬȮ-ȮĮƖȮı,Ļ,Ȯ 
ĪňŗŏįĵŐıĶƞįĸĚŅĬ ľńĺĕƟŀ ėƞŅĬŘņľĬńĔ 

ŠŠ Į,ŏŀĔ Ragkhitwetsagul C, Choetkiertikul M, Hoonlor A, 
Prachyabrued M. Virtual reality for software 
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ĭĶŇļńĪȮŏħĸŇŏĪėȮěņĔńħ 

Ţ ħĶ,ȮőĽĳĦȮĴĚėĸĸńĔļĴň - ĮĶ,ħ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ' 
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮ: šŤŤŨ 
ĺĪ,Ĵ,Ȯ&ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ' 
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮ: šŤŤŠ 
ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴėŀĴıŇĺŏĨŀĶƢ' 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴ
ŏĔĸƟŅŏěƟŅėŋĦĪľŅĶĸŅħĔĶŃĭńĚ : 
šŤţţ 

ĳŅėĺŇĝŅĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮ 
ėĦŃĺŇĪĵŅĻŅĽĨĶƢȮ 
ĴľŅĺŇĪĵŅĸńĵĻĶňĬėĶŇĬĪĶĺŇőĶĥ
ĮĶŃĽŅĬĴŇĨĶ 

ţ ĬŅĵĽŋīńĴȮīĶĶĴĺĚĻƢ - Ĕě,Ĵ,Ȯ(ĔŅĶĨĸŅħ' 
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮ: šŤŤŧ 
ĺĪ,ĭ,Ȯ(ĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢ' 
ĴľŅĺŇĪĵŅĸńĵĽĺĬħŋĽŇĨȮ: šŤŤş 

ĭĶŇļńĪȮőėȮŏŀŖĔĞƢıňŏĶňĵĬĞƢȮěņĔńħ 
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ĬŘņľĬńĔĕŀĚįĸĚŅĬĪŅĚĺŇĝŅĔŅĶ 
Īňŗ ŏĔĦĤƢĴŅĨĶģŅĬįĸĚŅĬĺŇĝŅĔŅĶ ėƞŅĬŘņľĬńĔ 
/ ĚŅĬĽĶƟŅĚĽĶĶėƢĪňŗœħƟĶńĭĔŅĶŏįĵŐıĶƞŒĬĶŃħńĭėĺŅĴĶƞĺĴĴŊŀĶŃľĺƞŅĚĮĶŃŏĪĻ 0.8 

0 ĚŅĬĽĶƟŅĚĽĶĶėƢĪňŗœħƟĶńĭĔŅĶŏįĵŐıĶƞŒĬĶŃħńĭĝŅĨŇ 0.6 

1 ĚŅĬĽĶƟŅĚĽĶĶėƢĪňŗœħƟĶńĭĔŅĶŏįĵŐıĶƞŒĬĶŃħńĭĬŅĬŅĝŅĨŇ  1 

2 ĚŅĬĽĶƟŅĚĽĶĶėƢĪňŗœħƟĶńĭĔŅĶŏįĵŐıĶƞŒĬĶŃħńĭĳŌĴŇĳŅėŀŅŏĞňĵĬ 1 

3 ĚŅĬĽĶƟŅĚĽĶĶėƢĪňŗœħƟĶńĭĔŅĶŏįĵŐıĶƞŒĬĶŃħńĭĽĩŅĭńĬ 0.4 

4 ĚŅĬĽĶƟŅĚĽĶĶėƢĪňŗĴňĔŅĶŏįĵŐıĶƞĽŌƞĽŅīŅĶĦŃŒĬĸńĔļĦŃŒħĸńĔļĦŃľĬŉŗĚȮľĶŊŀįƞŅĬĽŊŗŀŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮonline 0.2 

5 ĨņĶŅľĶŊŀľĬńĚĽŊŀĪňŗœħƟĶńĭĔŅĶĮĶŃŏĴŇĬįƞŅĬŏĔĦĤƢĔŅĶĕŀĶńĭĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶŐĸƟĺ 1 

6 ĨņĶŅľĶŊŀľĬńĚĽŊŀĪňŗįƞŅĬĔŅĶıŇěŅĶĦŅĨŅĴľĸńĔŏĔĦĤƢĔŅĶĮĶŃŏĴŇĬĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮŐĨƞœĴƞœħƟĬņĴŅĕŀĶńĭ
ĔŅĶĮĶŃŏĴŇĬĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ 

1 

7 ĭĪėĺŅĴĺŇěńĵľĶŊŀĭĪėĺŅĴĪŅĚĺŇĝŅĔŅĶĪňŗĨňıŇĴıƢŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶȮĪňŗĮĶŅĔĢŒĬģŅĬĕƟŀĴŌĸĔĸŋƞĴĪňŗȮ2 0.6 

/. ĭĪėĺŅĴĺŇěńĵľĶŊŀĭĪėĺŅĴĺŇĝŅĔŅĶĜĭńĭĽĴĭŌĶĦƢĪňŗĨňıŇĴıƢŒĬĶŅĵĚŅĬĽŊĭŏĬŊŗŀĚěŅĔĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶ
ĶŃħńĭĝŅĨŇ 

0.2 

// ĭĪėĺŅĴĺŇěńĵľĶŊŀĭĪėĺŅĴĺŇĝŅĔŅĶĜĭńĭĽĴĭŌĶĦƢȮĪňŗĨňıŇĴıƢŒĬĶŅĵĚŅĬĽŊĭŏĬŊŗŀĚěŅĔĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇȮľĶŊŀŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĝŅĨŇĪňŗĴňŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮĨŅĴĮĶŃĔŅĻľĶŊŀĶŃŏĭňĵĭėĦŃĔĶĶĴĔŅĶ
ĔŅĶŀŋħĴĻŉĔļŅȮĺƞŅħƟĺĵľĸńĔŏĔĦĤƢĔŅĶıŇěŅĶĦŅĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶĽņľĶńĭĔŅĶŏįĵŐıĶƞįĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮ
ı,Ļ,Ȯ2556 

0.4 

/0 ĭĪėĺŅĴĺŇěńĵľĶŊŀĭĪėĺŅĴĺŇĝŅĔŅĶĪňŗĨňıŇĴıƢŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴňŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮĨŅĴ
ĮĶŃĔŅĻľĶŊŀĶŃŏĭňĵĭėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮĺƞŅħƟĺĵľĸńĔŏĔĦĤƢĔŅĶıŇěŅĶĦŅĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ
ĽņľĶńĭĔŅĶŏįĵŐıĶƞįĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮı,Ļ,Ȯ2556 

1 

/1 ĭĪėĺŅĴĺŇěńĵľĶŊŀĭĪėĺŅĴĺŇĝŅĔŅĶĪňŗĨňıŇĴıƢŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴňŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮĨŅĴ
ĮĶŃĔŅĻľĶŊŀĶŃŏĭňĵĭėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮĺƞŅħƟĺĵľĸńĔŏĔĦĤƢĔŅĶıŇěŅĶĦŅĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ
ĽņľĶńĭĔŅĶŏįĵŐıĶƞįĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮı,Ļ,Ȯ2556ȮȮŐĨƞĽĩŅĭńĬĬņŏĽĬŀĽĳŅĽĩŅĭńĬŀĬŋĴńĨŇŐĸŃěńħĪņŏĮƦĬ
ĮĶŃĔŅĻŒľƟĪĶŅĭŏĮƦĬĔŅĶĪńŗĺœĮȮŐĸŃŐěƟĚŒľƟȮĔĔŀ,-Ĕıŀ,ȮĪĶŅĭĳŅĵŒĬȮ30 ĺńĬȮĬńĭŐĨƞĺńĬĪňŗŀŀĔĮĶŃĔŅĻȮĞŉŗĚœĴƞ
ŀĵŌƞŒĬȮ@c_jjŲqȮjgqrȮľĶŊŀĨňıŇĴıƢŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĪňŗĮĶŅĔĢŒĬģŅĬĕƟŀĴŌĸȮTCI ĔĸŋƞĴĪňŗȮ1 

0.8 

/2 ĮĶŃĽĭĔŅĶĦƢěŅĔĽĩŅĬĮĶŃĔŀĭĔŅĶ 1Ȯ 

/3 įĸĚŅĬėƟĬıĭıńĬīŋƢıŊĝȮıńĬīŋƢĽńĨĺƢȮĪňŗėƟĬıĭŒľĴƞ ŐĸŃœħƟĶńĭĔŅĶěħĪŃŏĭňĵĬ 1 

/4 įĸĚŅĬĪňŗœħƟĶńĭĔŅĶěħĽŇĪīŇĭńĨĶ 1 

/5 įĸĚŅĬĺŇěńĵĪňŗœħƟĶńĭĔŅĶěħŀĬŋĽŇĪīŇĭńĨĶ 0.4 

/6 įĸĚŅĬĺŇěńĵĪňŗľĬƞĺĵĚŅĬľĶŊŀŀĚėƢĔĶĶŃħńĭĝŅĨŇĺƞŅěƟŅĚŒľƟħņŏĬŇĬĔŅĶ 1 

/7 įĸĚŅĬĺŇĝŅĔŅĶĶńĭŒĝƟĽńĚėĴĪňŗœħƟĶńĭĔŅĶĮĶŃŏĴŇĬįƞŅĬŏĔĦĤƢĔŅĶĕŀĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶŐĸƟĺ 1 
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ĳŅėįĬĺĔȮŦ 
ĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĴľŇħĸȮ 

ĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭŀĬŋĮĶŇĠĠŅŐĸŃĮĶŇĠĠŅĨĶňȮı,Ļ,ȮšŤťŦ 
ĕŀĚĴľŅĺŇĪĵŅĸńĵȮȮ 

ŐĸŃĮĶŃĔŅĻĕƟŀĭńĚėńĭŏĔňŗĵĺĔńĭĔŅĶĻŉĔļŅĕŀĚĽƞĺĬĚŅĬ 
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