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ᾈҢ╧  ở♆╢ ṧᵃ ˾

Å ᾋҥ╪  Ợ♣╥ ל⅝ ̯Ἓ ⅝ἵѤ ῷמ₮ ˉ╪ ἒ́Ӈ‴╛

V (ҍṪᵆ) ᾋ ҥ╪ Ѥ ᾋ ҿ╥ Ṫᵆᵑ ╥Ḉ Ѥ ҍṪᵆ ὡ₅⁵' ╥ר'╖ᴛ ↕ἐ ̯Ṫ╙ ̆,

V ' ╥רṪᵆ ὡאַ ╘ʻ ₅⁵ (Ṫᵆאַ) 'c╖ᴛ Ṫᵆᵑ ̆ ▓╛

V (ἵṪᵆ) ʻ ҥ╪ ╥ Ἓ╘ ╪Ў ֞Ѥ ἶἛ╥ ᶶ╛╖ᴛ ἒᶘ  ὡ ▓Ѥ ⁪ (Entity)ᴛ Ṫᵆᵑ ᶒ,

V ʻ ╪ЎѤ ᾒⱠ ҥ╪ ╥ Ἓ⁄ ̕  ᶉ ҥ╪ ╬ ἶἛ(Attribute)өᴛ ̯ἛӇ‡ ▓╛

V ἶἛ╘ ҥ╪ ╥ ̆┬  Ἓ╙ Ϯ ϿѤ ᶉ ҥ╪ ₮ ↔  ˺̓ᴛ ỸἛӇѤ ︡́Ἓ ᶉ ҥ╪ ᴛ ̯Ṫ  ὡ ▓╛

V ἶἛ ַא⁄Ἄ ─ᵑ ╥Ḉ Ѥ ᶉ ҥ╪ Ѥ ŗverbŘᴛ ̯Ṫ╙ ̆ ▓╖ᶒ, לᴛ ╪ḿ  ░╥ ҥ╪ ᵑ  ԅ ↔
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ᾈҢ╧  ở♆╢ Ң╧  ᾌ

Å ᾋҥ╪  Ợ♣╥ ҥ╪  ᾏ╘ ῷמ₮ ˉ╪ ἒ́Ӈ‴╛

V ˍ ҉ ⁄ᴛ ╪Ўל : Ѥ ҥ╪  ᾏ╖ᴛ řobjectŚᴛ ᾎ

V Ὠ▫ : ҥ╪ ╥ ͝╪⁄ ӻגἌ ἵὡ♩╙ ˇѤ ͛ ͝╪╥ řfloatŚ₮ ♬ἵᴛ Ѥ ẋ̪♠ ╘ ͝╪╥ řintegerŚ ᾏ╖ᴛ 

̯Ṫ

V ᶷ▫ : ͝╪⁄ Ữ̕′╪ ᶷ▫⁸ ҥ╪  ᾏ╘ řstringŚ₤ ᾎ

V ─בֿ : ӎ ʺּאַ ↕˿ ת⁄Ἄ  ʺּתᵑ ἐ Ѥ ֿב─  ᾏ╘ řbooleanŚ╖ᴛ ᾎ

V ϳ : ϳ ᵑ Ѥ ᾏ╘ řtimestampŚᴛ ᾎ ̆, ҥ╪  ᵶ╘ ř ᾏŚ ᴀ⁄ Ṋҵᴛ ἒᶘ╪ Ӈ‡ ▓╛

V Ⱡӈ ‡  ᶜᴜ: ▀Ṩ ἶἛ╘ ♬ Ἄ ˃╙ ἐ⁄אַ ᶜᴜ בֿ ⁴ ░ᴏ ҵᴜ ⱠӇ‡ ▓Ѥҥ, ╪ ˿↕ ἐ  ὡ ▓Ѥ ˃╥ 

ᶜᴜ╘ ř ᾏŚ ᴀ╙ ⱳ  ὡ ▓╛

V ͙ṕ˃: ▀Ṩ ἶἛ╘ null ˃╙ ↔ Ώ̆ ͙ṕ˃╙ ░ᴏ תּ ҵᴜ Ⱡ ̆ ▓╖ḃᴛ ř ᾏŚ ᴀ╙ ⱳ  ὡ ▓╛

V ─ҿỢ ᴛ ╪ḿל :  ᾏ╥ ҥ╪ ᵑ  ԅ ↔ Ѥ ᾏ╘ řtermŚ╖ᴛ ̯Ṫ ⁴ ᾎ



  

Å ẳ, Common Education Data Standards (CEDS)

Å1EdTech, Student Learning Data Model
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Common Education Data Standards (CEDS)

Å Common Education Data Standards(CEDS)Ѥ Ḉ̰ ̪┴Ṩ לҵᴛ ˌḛӈ ҥ╪ ר   ᶛҨᴛ, K-12 ̪┴Ṩ  ̆Ӯ̪┴ּͥת 

̛Ḹ─  ҥ╪ ᵑ ̖ ᶒ, ̪┴ ͙̕ ʼ ҥ╪  Ữ ⇔↔Ἓ╙ и╪Ѥ ҥ ַא♩╙ Ӑ ҥ╪  Ợ♣

ü (ҥ╪  ┬ ) CEDSѤ לᴛ ᾋ, ʺ, Ἓ̓, ╬̯ ́, ˿ Ӯ╖ᴛ ̯Ṫ

ӈ ҥ╪  ┬ ╙ ♬╥ ̆ ▓╛

Á ᾋ ҥ╪ : Ỹ╥ ᾋ ̓♬, Ἓ̓ᵑ ♬ ͙ ─  ҥ╪ ᴛ, 

ᾋ ˿̓╥ Ữ ▬↔ ♬Ṓʺ ӊ

Á ʺ ҥ╪ : Ỹ╥ ᾎ  ♩ὡ, Ἓ ҵ ʺ ˺̓ Ӯ╙ ᶒ, 

˺̓ Ἅ╙ ─ תּ  ₮ ⁷˺ӊ

Á Ἓ̓ ҥ╪ : Ỹ╥ ‰ Ἓ ҵỎ ῷѱג ‰, ⱶ‰ᵉ Ӯ 

◑͙♠ Ἓ̓ ҥ╪ ᵑ ѻᴸ

Á ˿ ҥ╪ Ѥ ̪┴ Ⱡ̑ ˿̓ Ỹ╥ Ợ ♠, ˿Ⱡ♠ Ḥ˿╙ ̖

: https://ceds.ed.gov/whatIsCEDS.aspx

https://ceds.ed.gov/whatIsCEDS.aspx
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Common Education Data Standards (CEDS)

ü (ҥ╪  ἶἛ) CEDS╥ ᾋ ҥ╪  ἶἛ╘ ҥ╪ ᵑ ́♠╖ᴛ ♬╥ ̆ 

Ữ ⇔↔Ἓ╙ ┬ּת Ѥ ҥ ⅝  ᾔ ♬Ṓᵑ Ⱡ̑

Á ҥ╪  ἶἛ╘ ʻ ҥ╪  ┬ Ṋᴛ Ϯї‡ ▓╖ᶒ, ἶἛ ╪ᵒ, ♬╥, 

ҥ╪  ᾏ, ̕ᴐ ר Ӯ╙ 

Á ₉: "Student Grade Level" ἶἛ╘ Ỹ╥ Ц╙ Ϯ Ͽᶒ, 

♬ ᴛ Ⱡ╖˃ בֿ ӈ ‡ ("9th Grade", "10th Grade" Ӯ)ᵑ Ợ↔

ü ( Ⱡӈ ‡ ) CEDS⁄ἌѤ ҥ╪ ╥ ▀̕Ἓ╙ ┬ּת ͙ ─  ἶἛ ˃⁄ 

ҍ  Ⱡӈ ‡ (controlled vocabulary) ᵑ Ợ↔

Á Ⱡӈ ‡ Ѥ ♬ ἶἛ⁄Ἄ ↔ӇѤ ˃ ᶜᴜ╖ᴛ, ҥ╪ ╥ 

▀̕Ἓ̓ ♬ Ἓ╙ и▐

Á ₉: "Attendance Status" ἶἛ╘ "Present", "Absent", 

"Excused" Ӯ Ḉᵙ ♬╥ӈ ˃ᵣ Ợ↔  ὡ ▓╛

: https://ceds.ed.gov/whatIsCEDS.aspx

https://ceds.ed.gov/whatIsCEDS.aspx
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Student Learning Data Model 

Å 1EdTech(̯  IMS Global Learning Consortium)╘ 100⁴ꜙ╥ ⁄Ӡ ↔ Ἄ⁄ר  Ѥ ᾋ ҥ╪  ┬ ╙ Ϯ╥ ӈ ҥ╪  

Ợ♣ ᴀ ⱳ  ὡ ▓Ѥ ˤự Ἄẋᾅ╬ řStudent Learning Data ModelŚ╙ ⇔₅ ַא

: https://site.imsglobal.org/standards/sldm

https://site.imsglobal.org/standards/sldm
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Student Learning Data Model

ü ( ᾋҥ╪  ┬ ) ᾋ ҥ╪  ᶛҨ╘ ◓ ▀̏ ʺּת ┬ ╖ᴛ 

Ṫᵆ ̆ ▓╖ᶒ, ʻ ┬ Ṋᴛ ♬Ṓᵑ ̯Ἓ Ѥ מᾅ, ἶἛ, 

Ⱡ ӈ ‡ (controlled vocabulary) ө╙ ᶜᴜ╖ᴛ ╬

Á ╪ ᾋ ҥ╪  ᶛҨ╙ ◄ ↔ ͙ ─ ἌѤ 

(1) ᾋ ҥ╪ ╥ ┬  ἐ , 

(2) ⅝  ҥ╪  ἶἛ ἐ , 

(3) Ⱡ ӈ ‡ ᴛ ♬ӈ ἶἛ▀ ˿↕ ⅝  ‡  Ἄ⁄אַ 

ἐ Ѥ ὣἌᴛ ᾋ ҥ╪ ᵑ ⱳ

ü (Ⱡ ӈ ‡ ) ᾋ ҥ╪ ╥ ▀Ṩ ἶἛө╘ Ⱡ ӈ ‡ ᶜᴜ╙ 

Ợ↔ ‒ Ѥҥ, ᾋ ▫∟╙ ἒᶘ Ѥ ᶉ ҥ╪  

‡ Ἄ⁄ר ᵑ Ⱡ Ѥ Ḣᾏ̓ ˉ╘ ᶜ♠╖ᴛ Ⱡ

https://site.imsglobal.org/standards/sldm
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Å Transaction vs Tracing

Å ḇ   vs  
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Transaction Data Tracing Data

ᴬ   ,     
ᴔ    ,     Ḁ  

  

 Ὂ ( Ὂ / Ὂ ,  )  , 
ᴔ  ᴐ 

     ᾊ  
ᴔ   ( , ᾊ  ᴔ )

Ὂ , ḿ  ,  ᾊ  
  

  Ḁ , ḿ  ᷀ ,  ᴔ ḿ ᴩ  
 

/ὐᶀ   : ISO/IEC 20922:2016, MQTT    ᴬ : Caliper Analytics  xAPI  ᾊ

 

  Entity/Attribute    :
(    ID  ) 

AssessmentItemInfo (entity:  )
Å AssessmentItemId (attribute:  ID)
Å AssessmentItemType(attribute:  )
Å AssessmentItemDifficulty (attribute:  )
Å AssessmentItemDifficultyMin (attribute:   ᴢ)
Å AssessmentItemDifficultyMax (attribute:   ᴢ)
Å AssessmentItemResult (attribute:   )

  Verb + Entity/Attribute    :
(     Actor  ) 
AssessmentSubmitted (verb: ᴐ )
AssessmentItemInfo (entity:  )
Å AssessmentItemId (attribute:  ID)
Å AssessmentItemType(attribute:  )
Å AssessmentItemDifficulty (attribute:  )
Å AssessmentItemDifficultyMin (attribute:   ᴢ)
Å AssessmentItemDifficultyMax (attribute:   ᴢ)
Å AssessmentItemResult (attribute:   )

Transaction vs Tracing ᾈҢ╧  API ↑ ʷ╧Ӣ
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ḇ   

   ḇ   
ḇ  ᷀ḿ  Ḹ

ᴬ        
  

 ḿ, ,   ḣ   ᴐ   
,  ṇ 

        , 
  

 ἰ  ᴔ,  ,  ,     

/ὐᶀ AI ẓḿ    ᴐ   ḇ  Caliper Analytics  xAPI  Ẳ

 

  Entity/count   :
(    ID  ) 

VideoInfo (entity:   )
Å VideoAttempt  (count:    )
Å VideoMuteCount (count:   ᶀ )
Å VideoSkipCount (count:   ᶄ ᾊ )
Å VideoPauseCount (count:    )

  Verb + Entity/Attribute    :
(     Actor  ) 
AssessmentSubmitted (verb: ᴐ )
AssessmentItemInfo (entity:  )
Å AssessmentItemId (attribute:  ID)
Å AssessmentItemType(attribute:  )
Å AssessmentItemDifficulty (attribute:  )
Å AssessmentItemDifficultyMin (attribute:   ᴢ)
Å AssessmentItemDifficultyMax (attribute:   ᴢ)
Å AssessmentItemResult (attribute:   )
EvenTime( ᴐ  ᴔ)

╧Ἐ Ң˾פֿ  vs ╧Ḽ  Ң╧ ᾈҢ╧  API ↑ ʷ╧Ӣ
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Insights

Å ͙̕⁄Ἄ Ṓ┬  

ҥ╪ ḽ╪ᾅ₮ ᾬӥ  

Ⱡ /Ἄẋᾅʺ ͙ᴜ  Ѿ▀ 

▬‰ ҥ╪  

Å ˌṊ ╪ḿ  ᾔ, ᾒᾎʼאַ 

ҥ╪  ♣Ἶ, ♬ ▬‰ ♠⁄ 

┬ᵙ

ÅCaliper ֞Ѥ xAPI ͙ὥ╙ ↔  

⁷ἶ♠╬ ᾅ ᵝ ҥ╪

Å♣  ᾋ ̓♬ ַאᾔ, ꜙ ♠ 

ҥ╪  ὡ︡ ḓ ṪἍ, ᾋ  

ḓ Ἓ̓ ṪἍ⁄ ┬ᵙ

ᾋ ╙ ṪἍ ͙ ─ ἌѤ 

ᾒᾎʼ ҥ╪ ₮ ᾋ ͂♠ ṪἍ 

˺̓ᵑ Ζ ṛ‒ ḃᴛ ӎ ʺּת 

ҥ╪ ᵑ Ἄ ↔

(ҍᾎṒӥ ἒ́ᾎ Ἄ ̯Ἓ)

Transaction Tracing ᾋở♣

Transaction vs Tracing
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Student Learning Data Model &

Learning Analytics

Å  ᶐ  

Å   ḿ  API
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ñ ᾈ ṧἊ╧ב ᾈ■₫ ᾈ› ̒  Ң╧ ᵎ ↑ Ἁ ╩ở╧ ᵎ Ḙ˵ ̃
♩  ╢ở˷♩╖ ּק∙ ѡ ͖ὢò 

ɽ^ňģōũŇ ĊĎĄĮŬĮōňŬ ƑĮŲĪ ĊëŲë ëňĊ ŦōƑĎũģŵŁ ĮňŬĮĤĪŲŬ ëĄũōŬŬ Ɨōŵũ ĊĮĤĮŲëŁ ĎĄōŬƗŬŲĎŇɠɾ
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ẓ    ᶜ ḣ  ᶜ ṃ ḣ    
 ᾊ  ᴬ  ᶜ ᾊ   ᴬ         

ᴥ .

ḣ ẓ    Ḹ   ḿ  ḇ (  success initiatives)  
ᶜ ḣ  ḣ ẓ  Ὂ  ẓ   ᾊ  ᾊ    

ROI(Returnon Investment)  ᴐ     ᾊ ḿ  .

     Ḹ  ᾊ  ḣᴭ       
ḿ ḇ  ᴐ   ḿ ᴔ   ḇ   ᴠ ḣ,  ḇ  

     ẓ  ᴐ   Ḹ    ᶓ  ᴐ   
 ═   .

- óLearning Impact 2022₮√ ᾅ ᵝ╖ᴛ ╪ Ѥ ⁄Ӡ Ἄ⁄אַ ôר 
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: https://site.imsglobal.org/standards/sldm?_ga=2.141236278.549775383.1660485417-62015883.1655150931

Å User and Organization: ḿ ẓ   ḿ  
   ḿ  ẓ ᾊṃ   

Å Enrollment and Attendance:  ẓ    
 ḿ     , ḣ  ẓ   

ᴥ   ḿ     . ᴑᴑ  
 ḿ ẓ  ḣ      

 

Å Learning Activities:   ḿ   
   ᶓ ,     

 

Å Learner Record:   , ,  ḿ ᴩ   
       

Å Pathways to Competency:  , ṃ ,   
   ᴬ   Ḁ /ḇ  Ẳ    
 ḿ  

Å Assignment and Assessment: ḿ  ᴐ  ṃ   , 
  ,   ᷀ḿ   

    

Å Instructional Resources: ẓ       
ᶐ ḣ, ḣ, ṃ      

17

https://site.imsglobal.org/standards/sldm?_ga=2.141236278.549775383.1660485417-62015883.1655150931
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1EdTech, Caliper Analytics  

Å Caliper Event Profile

Å     ᴐ

20



Caliper Analytics ᾈҢ╧  API ↑ ʷ╧Ӣ
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Caliper Analyticsב?

Å Caliper AnalyticsѤ 1EdTech(̯  IMS Global Learning Consortium) ʺ ˌḛ  ᾋҥ╪ ╪ᴛ, ᾋ ҿ ҥ╖ר  ᵑ ᾒᾎʼ╖ᴛ 

ὡ︡, ̑┬, ṪἍ ⁴ ᾋ ˿╥ Ữ ⇔↔Ἓ̓ ҥ╪  ṪἍ╙ ּת∟ ᶒ, ᾋ ╪ḿ ᵑ ♬╥ ̆ ╪ᵑ ̯ⱳ ӈ Ḣᾏ╖ᴛ ⁴ 

ᾋ ҿ̓ ˺̓ᵑ ̓♠╖ᴛ ♠  ὡ ▓ҵᴜ ἒ́ӈ ҵ̯

Å  Caliper Analytics ר╘ ᾋ ҥ╪ ʺ ḛỸ Ѥ ᾎ♩╙ ř╪ḿ ŚגѤ ᵱר͙ ╙ד╖ᴛ ὡ︡ ҵᴜ ̾̆ ̆ ▓‡Ἄ ᾋ 

ҿ╥ ᵱד╙ ṪἍ Ѥ ᾋ ṪἍ↔ ҥ╪ Ἕ ᵑ ̯Ἓ ͙⁄ ♠ ר 

Å Caliper Analytics ר⁄ ♬╥ӈ ╪ḿ  ᾏ╥ ̯ᶷ ͋ ╥ ︣╘ Ợ̓ז ͙́ʺ ˉ╪ ╪  ὡ ▓ҵᴜ ὥ‡(action)ᵑ  

ˍ ₮(actor)‡ל (object)ᵑ ⁷˺ Ѥ ᵙ  ḕ╬ӹ ͋ ╙ ӻᵎ̆ ▓╛

V ֞  ╪ḿ ʺ ḛỸ  ᾎ♩(eventTime)╙ Ữ ˉ╪ ͙ᴜ ˭ Ӈ‡ ▓╖ḃᴛ ╪ḿ ⁄ ҍ  ♠̓ ╪ ⁄ ҵ∑╪ ӊ

V ₉ᵑ ө‡, ŗыʺ(actor) …Ⱡ(eventTime) ᶴ″╙(object) Ѥּת(action)Řᵑ JSON-LD ᾏ╖ᴛ ͙ᴜ  ὡ ▓͙ ԅᶷ⁄ ͙́♠╬ 

Ἅ̓ ҿᾎ⁄ Ợזҵ ὺ˭ ╪ḿ ╥ Ͽ↔╙ Ὸ  ὡ ▓╛
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: https://www.imsglobal.org/spec/caliper/v1p2

Caliper Event̬ᶴ ̬Ɑ (RDF Triple)
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Å Caliper ̬ᶴ ͈ :

Å Caliper ˉ  ┘  Ḑ ᶙᴙ:

https://www.imsglobal.org/spec/caliper/v1p2
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Å AnnotationEvent: Ӱּת  ▫∟⁄ ͙ᴜӇѤ לἍ╙ ᶛҨᵠ

Å AssessmentEvent: ₣ג╬ ᾎ  ֞Ѥ ּנ₮ ˉ╘ ʺ 
ҵ̯₮ ᾋ▫╥ Ữ ▬↔╙ ᶛҨᵠ

Å AssessmentItemEvent: ʺ ╪ḿ ╥ ─ ╪ḿ ᴛᾬ 

ʺᶷ ̓ ᾋ▫╥ Ữ ▬↔╙ ᶛҨᵠ

Å AssignableEvent: ᾋ▫⁄˭ ̓Ⱡ ᾏ╖ᴛ ҉ӈ 

Ӱּת  ₮ ̕ᴐӈ ҿ╙ ᶛҨᵠ╪ᶒ, ₰ᴮᵑ ᶜ ᴛ 
ὡ ӇѤ ̓♬╙ ἒᶘ

Å FeedbackEvent: Caliper Analytics ר⁄ ♬╥ӈ Ϯ ֞Ѥ 

ѻᵐ ˌ (Entity)⁄ ҍ  ẋ̑ᾏ♠╬ ӥḥ╙ Ⱡ̑ Ѥ 
̓♬╙ ᶛҨᵠ

Å ForumEvent: ᾋ▫₮ ₣ג╬ ᴀ ᷾ѱ ⁄ ⁴ Ѥ 
ѻᵐ Ợזө ʼ╥ Ữ ▬↔╙ ᶛҨᵠ

Å GradeEvent:⁄╪♣ (▀ḙ♠╖ᴛ Person ֞Ѥ 

SoftwareApplicationGradeEvent)ʺ ὡ Ѥ ♩ ֞Ѥ 
Ӯ͕ Ṩ⁴ ─ᵑ ᶛҨᵠ

Å MediaEvent: ᾋ▫₮ ₡Ӱ₡, ╪Ḉּת, ẋӰ₡₮ ˉ╘ 
Ӱּת   ʼ╥ Ữ ▬↔╙ ᶛҨᵠ

Å MessageEvent: ᶉᾎּתᵑ ˭ᾎ ˞Ϯ ˭ᾎᶹ╙ ▄╛ ֞Ѥ 

Ώ╛╖ᴛ ᾎ תּ▄ Ѥ Ợז╥ ҿ╙ ᶛҨᵠ

Å NavigationEvent: ᾋ ˿⁄Ἄ Ⱡ̑ Ѥ Ӱּת  ▫∟╙ 

ự Ѥ ̓♬╙ ᶛҨᵠ

Å QuestionnaireEvent:ἒᶷּתᵑ ᾎ▬ ̆ Ⱡ Ѥ ╞҆▫ 
֞Ѥ ʺ▫₮ ̕ᴐӈ ҿ╙ ᶛҨᵠ

Å QuestionnaireItemEvent: ἒᶷּת ╪ḿ ╥ ─ 

╪ḿ ᴛᾬ ἒᶷ ᶷ ╙ ᾎ▬, ₰ᴮ ֞Ѥ ˠЎְѤ ╞҆▫ 
֞Ѥ ʺ▫₮ ̕ᴐӈ ҿ╙ ᶛҨᵠ

Å ResourceManagementEvent: ᾋ▫∟╙ ỸἛ, ὡ♬, ợⱠ 

Ӯ ̕ᵙ Ѥ ҿ╙ ᶛҨᵠ

Å SearchEvent

Å SessionEvent: Ợ↔▫ʺ ᾋ ˿⁄ ᴛ͎╬ ֞Ѥ 
ᴛ͎ῷ∕ ˞Ϯ ▐ῷ∕ӇѤ Ữ ╙ ͙ᴜ Ѥ ╪ḿ

Å SurveyEvent: ⱳỢ(Survey)⁄ ⁴ ͙ ─  ̓ 

̕ᴐӈ ҿ╙ ᶛҨᵠ

Å SurveyInvitationEvent: ⱳỢ(Survey)⁄ ҍ ͙ ─  

ḛἾ̓ ̕ᴐӈ ҿ╙ ᶛҨᵠ

Å ThreadEvent: Ợז╪ ᴀ╥ ᾅᴆӥϮ לⱠ⁄ ḙ╞ Ѥ 
Ữ ▬↔ ҿ╙ ᶛҨᵠ

Å ToolLaunchEvent: לᴛ ᾋ פ ⁄Ἄ ḛỸ Ѥ 
╪ḿ ᴛᾬ ─▫ʺ ᾋҵ̯ᵑ Ἄ ᾎ▬ Ѥ 

Ữ ▬↔ ҿ╙ ᶛҨᵠ

Å ToolUseEvent: ᾋҵ̯ᵑ Ợ↔  Ḣᾏ╙ ͙ᴜ Ѥ 
╪ḿ ᴛᾬ לᴛ ᾋҵ̯ᵑ Ⱡ̑ Ѥ Ἄẋᾅ⁄Ἄ ♬╥  

ҿ╙ ͙ᴜ Ѥҥ ῠ╪ᶒ,  Ợ↔ ᾎʼ, ֿב  Ữ  Ӯ⁄ 
ҍ  ♬Ṓᵑ ᾋ פ ╖ᴛ ҹᴎלѤ ╪ḿ

Å ViewEvent: Ѿὣ  ˤự╪Ϯ ự̓Ѥ ҍⱳ♠╖ᴛ Ӱּת  
▫∟╙ ᾔ ♠╖ᴛ ▄˞Ϯ ⱳỢ Ѥ ҿ╙ ˆⱳ ͙ 
─ Ἄ Ợ↔ Ѥ ╪ḿ

23

https://www.imsglobal.org/spec/caliper/v1p2
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Caliper Profile₆ᾋ (Assessment)
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Å IRI: http://purl.imsglobal.org/caliper/AssessmentEvent

Å Ữ─┬ (Supertype): Event

Å   ӇѤ∟תּ (supported actors): Person

Å ӇѤ  Ἢ∟תּ (supported actions): 

Started, Paused, Resumed, Restarted, Reset, Submitted

Å ˍ ӇѤ∟תּ (supported objects): Assessment

Å ⁪ ӇѤ ỸἛ∟תּ (supported generated entities): Attempt

: https://www.imsglobal.org/spec/caliper/v1p2

ᴐ  ṃ
 

(  )

ᴐ  ṃ
Action 

ᴐ  ṃ
Entity 

https://www.imsglobal.org/spec/caliper/v1p2
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: https://www.imsglobal.org/spec/caliper/v1p2

Caliper Event ₆ᾋ (ᾋ ╖ ᾋ□  Ԃ)

25

Å IRI: http://purl.imsglobal.org/caliper/AssessmentEvent

Å Ữ─┬ (Supertype): Event

Å   ӇѤ∟תּ (supported actors): Person

Å ӇѤ  Ἢ∟תּ (supported actions): 

Started, Paused, Resumed, Restarted, Reset, Submitted

Å ˍ ӇѤ∟תּ (supported objects): Assessment

Å ⁪ ӇѤ ỸἛ∟תּ (supported generated entities): Attempt

https://www.imsglobal.org/spec/caliper/v1p2
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Caliper ᴘ ╪ Ἇ˾ ʷ╧Ӣ



27

ᾈҢ╧  ở♆╖ ↑  Caliper Ṇ  ʷ╧Ӣ ᾈҢ╧  API ↑ ʷ╧Ӣ

ᾈҢ╧  ở♆╢ ḅӭ„ ₂⁮╢ ╪ṥ ᶙ̐ ἳἘ╖ 

↑  ₆ᾋ:

Å @context: Caliper Analytics╥ ר JSON-LD 

ᾅ ᵑ ♬╥

Å type: ╪ḿ ╥ ┬ (₉: MediaEvent, 

AssessmentEvent)╙ ּת♬

Å actor: ᾋ ҿ╙ ὡ  ᾋ▫╥ ♬Ṓᵑ 

Å action: ᾋ▫ʺ ὡ  ҿ▬(₉: Played, 

Completed)╙ Ϯ Ѓ

Å object: ᾋ ҿ╥ ҍỮ̓ ̕ᴐӈ ỮἝ ♬Ṓᵑ 

Å eventTime: ╪ḿ ʺ ḛỸ  ᾎʼ╙ ͙ᴜ

Å generated: ╪ḿ ᴛ ỸἛӈ ˺̓ᵑ ♬╥(₉: ˺̓ 

♩ὡ, ҿ ּתἶ ᾎʼ)

Å context: ᾋ ҿ╥ ʺ♠╬ ᵱד ♬Ṓᵑ Ⱡ̑

Å JSON-LD ₉ᾎ:

{
"@context": "http :// purl.imsglobal.org/ctx/caliper/v1p2",
"type": "MediaEvent", /*  : . Caliper     */

 "actor": {
"id": "http :// example.com/learners/learner123", /*  ḣ  ID */
"type": "Person"/* Actor  :  */

 },
 "action": "Played", /* ᴐ  :  . Caliper  action   

     */
 "object": {

"id": "http :// example.com/video/video_id_01", /*   ḣ  ID */
"type": "MediaObject", /*  :  ᴭ . Caliper  Entity   

     */
  "name": "xAPI   ", /*   */
  "description": "xAPI     ", /*   */
  "extensions": {

"difficulty": 3, /* : 3 */
   "difficultyMin": 1, /*   */
   "difficultyMax": 5, /*   */
   "videoLength": 330, /*  ᾒ  ( ) */
   "creator": "KERIS"/*   */
  }
},

 "eventTime": "2024-12-25T12:34:56.000Z", /*   ᴔ (ISO8601 ) */
 "generated": {

"type": "Result", /*  ᷀ḿ  */
  "duration": "PT5M30S", /*    ᴔ (ISO 8601 ). Caliper  ISO

8601     */
  "completion": true /*    */
 }

}



ADL, xAPI  

Å xAPIẲ  Ἤ

Å Agent & Persona Management

28



Experience API ( xAPI) ᾈҢ╧  API ↑ ʷ╧Ӣ

29

xAPIב?

Å xAPIѤ ADL(Advanced Distributed Learning Initiative) ⁄Ἄ ˌḛ  ᾋҥ╪ ᴛ, ᾋ ˿⁄Ἄ ḛỸ╖ר  Ѥ ѻ‚  ᾋ ҿ 

ҥ╪ ᵑ ὡ︡ ̆ ̑┬ ᶒ, ṪἍ ͙ ─  ἒ́ӈ ר▐. ᾋ ╪ḿ ᵑ ἝḌ ˭ ͙ᴜ ⁴ ᾋ▫ ַאᾔ╥ ᾋ ҥ╪ ᵑ 

̓♠╖ᴛ ↔  ὡ ▓ҵᴜ ּת∟ Ѥ ҵ̯ᴛ ↔

Å  xAPIѤ ᾋ▫ʺ ‡Ԑ ˿⁄Ἄ ‡Ԑ ᾋ ҿ╙ ὡ Ѥּתᵑ ỮἝ  ͙ᴜ ᶒ, ѻ‚  ᾋ ҿ ҥ╪ ᵑ ᾎʼ, ◑ἵ, 

ᵱ̓ד Ζ ́♠╖ᴛ ♇◑  ὡ ▓╖ᶒ, SCORM(Sharable Content Object Reference Model)⁄Ἄ Ⱡ ӈ ҥ╪  ὡ︡ Ḹ─ᵑ 

◑ ⁴ ѻ‚  ᾋ ҿ╙ ♠  ὡ ▓╛

Å xAPI╥ ל⅝ ︣

V ᾋ ҿ ҥ╪ ᵑ JSON ᾏ╖ᴛ ᾒᾎʼ╖ᴛ ͙ᴜ ᶒ, API ͙ ḙ╖ᴛ ♣Ἶ ⁴ ҥ╪  ṪἍ⁄ ↔

V xAPI╥ ̯ᶷ╘ Actor, Verb, Object╥ ͙ṕ 3⅝ἵᵑ ַאᾔ╖ᴛ ̯ἛӇᶒ, ◑ ʺѫ

V ᾋ▫╥ ─ , ᾋ ˿, ҵ̯ Ӯ ᵱד ♬Ṓᵑ ⁴ ᾋ ҿ╙ ἝḌ  ♠ ʺѫ

V ╪ḿ  ҥ╪ ᵑ ͙ᴜ  ԅ ḛỸ ᾎʼ(Timestamp)╙ ᶘᾎ ⁴ ᾎ́⁸ ṪἍ⁄ ┬↔



E
xp

e
rie
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ce
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P
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: ISO/IEC TS 20748-3 Learning Analytics Interoperability ïPart 3: Guideline for data interoperability

xAPI̬ᶴ ̬Ɑ (RDF Triple)

30

Å Actor ל) ): ᾋ ҿ╙ ὡ Ѥ ל ᴛ, Ṓ  ᾋ▫Ϯ Ợ↔▫

Å Verb (ҿỢ): ל ʺ ὡ  ҿ

Á ₉ᵑ ө‡, "completed", "viewed", "attempted" Ӯ

Å Activity ( ҿ): ל ʺ ὡ  ̯ ♠╬ ҿ

Á ₉ᵑ ө‡, ♬ ˆ╥ᵑ ὡˆ ˞Ϯ ּנᵑ  ˦ Ӯ╪ 

Å Additional Properties ( ʺ ἶἛ): ʺ♠╖ᴛ ⅝  ἶἛ╪Ϯ ♬Ṓᵑ  ὡ ▓╛
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: https://github.com/adlnet/xAPI-Spec/blob/master/xAPI-About.md#part-one-about-the-experience-api 31

Å Authoritative Metadata: ᶉ ҥ╪  Ⱡ̑▫ʺ 

Ⱡ‡ ᶒ, ᾋ ҿ⁄ ҍ ר  ӈ 
ᶉ ҥ╪ ᵑ ̕ᵙ

Å Metadata Provider: ᶉ ҥ╪ ᵑ ̕ᵙ ̆ 

‰ҥ╪ Ѥ ⁵

Å Metadata Consumer: ᶉ ҥ╪ ᵑ ⱳ ̆ 

↔ Ѥ ⁵

Å Learning Record Store: xAPI̯ᶷ╙ ♇◑ Ѥ 
♇◑ἵᴛ, ҿ ♬╥, ҿ ▫∟, ̯ᶷ ▫∟ Ӯ╥ 

ҥ╪ ᵑ 

 Ẳ  /   
-    ḇ ᴐ

https://github.com/adlnet/xAPI-Spec/blob/master/xAPI-About.md
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: https://github.com/adlnet/xAPI-Spec/blob/master/xAPI-About.md#part-one-about-the-experience-api 32

Å Learner: ᾋ▫Ѥ ѻ‚  ◑ ( , 

ᾅᵡ , ẇᵟ Ӯ)ᵑ Ợ↔ ̆, 
ѻ‚  ἵἫ ḈӰ‡ ḓ 
  ᵙ ╪Ἢ(Facebook, Twitter, 

Instagram, YouTube Ӯ)╙  ᾋ 
ҿ⁄ ⁴

Å LRS: LRSѤ ⁴ױ   ᵙ ╪Ἢ̓ 
́♬⁄Ἄ ὡ︡ӈ xAPIҥ╪ ᵑ ὡᾐ. ╪ 
ҥ╪ Ѥ ʻʻ ѻᵐ " ᵎἵϮ"ᴛṨ  

₡Ѥ ˦╖ᴛ ʼל.

Á LRSѤ Agents Resource, Agent 

Profile Resource, Statements 
Resourceᵑ  ҥ╪ ᵑ ̕ᵙ

Å Person Object: LRSѤ ѻ‚  

ᵎἵϮ(₉: Ợ ♠, ‰ᶴ, ⁴ʺ)⁄Ἄ 
₡Ѥ ҥ╪ ᵑ ˺ ⁴ Ѿ▀ Person 

Objectᴛ Ÿ ♣  ᾋ ҿ ╪

Å Statements Resource: LRSѤ ʻ 
ᵎἵϮṊᴛ ᾋ ҿ╙ ̯Ṫ ⁴ 

Statementsᴛ ♇◑. ʻ ᵎἵϮ╥ 
ҥ╪ ᵑ ˌṊ♠╖ᴛ ♠ ̆ ṪἍ

Agent & Persona Management

https://github.com/adlnet/xAPI-Spec/blob/master/xAPI-About.md
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ᾈҢ╧  ở♆╖ ↑  xAPI Ṇ  ʷ╧Ӣ ᾈҢ╧  API ↑ ʷ╧Ӣ

ᾈҢ╧  ở♆╢ ʷ ₂⁮╢ ╪ṥ ᶙ̐ ἳἘ╖ 

↑  ₆ᾋ:

Å Actor :ᶷⱠᵑ ╪  ᾋ▫

Å Verb: ᾋ▫ʺ  ὡ  ҿ▬ (₉ : "Answered",
"Completed")

Å Object: ʺ ᶷ (₉:ᶷ  ID,ᶷ  Ⱡᶜ)

Å Context: ʺʺ ӈ ᾅ≢‡ ♬Ṓ Ӯ ʺ♠╬ 
ᵱד ҥ╪

Å Result:♩ὡ,♬҆ ⁴Ṩ,Ⱡ  ᾎʼ Ӯ ᾋ Ἓ̓ ♬Ṓ

Å JSON₉ᾎ:

 "object": {
/* ᴐ   ( ᴐ ) */

  "id": "http :// example.com/assessment/test_id_01", /* ᴐ  ḣ   */
  "definition" : {

"type": "http :// keris.or.kr/xapi/profiles/activity -type/assessment", /*  : ᴐ */
   "name": { "ko-KR": "xAPI   " }, /* ᴐ  */
   "description": { "ko-KR": "xAPI     " } /*  */
  }
},
"result": {

/*   ᷀ḿ  */
"completion": true, /*    */
"score": { "scaled": 0.95 }, /*  (  ) */

  "duration": "PT5M30S", /*    ᴔ (ISO8601 ). float  330 */
 },
 "context": {

/*  ᴐ   */
  "contextActivities": {

"parent": [
{

"id": "http :// example.com/course/course_id_01", /*   (ᴥ  ) */
     "definition" : {

"type": "http :// keris.or.kr/xapi/profiles/activities/course", /*  :ᴥ  */
      "name": { "en-US": "API Development Course" } /* ᴥ   */
     }

}
]

},
  "extensions": {

"http :// example.com/extensions/difficulty": 3, /* : 3 */
   "http :// example.com/extensions/difficulty-min": 1, /*   */
   "http :// example.com/extensions/difficulty-max": 5, /*   */
   "http :// example.com/extensions/creator": "KERIS"/*   */

{
"actor": {

/*     */
  "objectType": "Agent",

/*  ḇ   */
  "account": {

"homePage": "http :// example.com", /* ᴐ   URL*/
"name": "learner456" /*  ḣ  ID */

}
},
"verb": {

/* ᴐ   ( : ) */
  "id": "http :// keris.or.kr/xapi/profiles/verbs/completed" , /*  ḣ   */
  "display": { "en-US": "completed" } /*   ᾊ   */
 },



xAPI  ᴬ   

Å AI ẓḿ   ᴐ

34



ᾈҢ╧  API  Ř xAPI ᴘ ╪ ởᴔ

ᾈ ╧ᴌ  ̒ ᵖ Ң╧  ♆Ἳ 

Å ˌḛỢʺ ᾋ▫╥ ̪ὡ· ᾋ ̓♬⁄Ἄ ḛỸ Ѥ ᾋ ∟ ҥ╪ ᵑ ר ӈ ҥ╪  ᾏ╬ ᾋ╪ᴏҥ╪ ἥ╖ᴛ ỸἛ ̆, 

ᾋ▫╥ ♣Ἶ ⅝̯⁄ ͙ḙ ⁴ ᾋ╪ᴏҥ╪ ἥ╙ ַ́א 

: AI Ӱּת  ̪̓Ἄ ͙ὥ ͋˶ ᶷἌ -  ҥ╪  ὡ︡ API ⁷́ ʺ╪ӥ v2.1 (2024, ̰̪┴ ὥ♬Ṓ∟) 

Å AI Ӱּת ̪̓Ἄ╥ ᾐ Ḣᾏ╘ 

ҥ╪ ╥ Ἓ̓ Ἓ˶⁄ ӻג ҍ ᾏ 

ᵙ Ḣᾏ (Interactive processing)̓ 

▀̖ ᵙ Ḣᾏ(Batch processing)╙ 

Ợ↔

Á ҍ ᾏ ᵙ Ḣᾏ╘ AIDT 

ˌḛỢ╥ ⅝ ⁄ ӻג AIDT 

פ ⁄Ἄ ▬‰╙ ּסᾎ 

ᵙ Ѥ Ḣᾏ

Á ▀̖ ᵙ Ḣᾏ╘ AI 

Ӱּת ̪̓Ἄ⁄Ἄ ḛỸ Ѥ 

ҍ↔װ ҥ╪  ὡ︡╙ ─ ⁴ 

AIDT ̩ ḛỢ⁄Ἄ ▫ ♠╖ᴛ 

ὡ︡·♬Ⱡ  ҥ╪ ᵑ ♬ ⱨ 

▓Ѥ ▀♬⁄ ӻג ὡ︡ Ѥ 

Ḣᾏ 
35

ᾈҢ╧  API ↑ ʷ╧Ӣ



ᾈ ╧ᴌ  ̒ ᵖ Ң╧  ♆Ἳ 

Å AI Ӱּת  ̪̓Ἄ ᾋ ҿ ҥ╪ (xAPI) ᶘἝ 

: AI Ӱּת  ̪̓Ἄ ͙ὥ ͋˶ ᶷἌ -  ҥ╪  ὡ︡ API ⁷́ ʺ╪ӥ v2.1 (2024, ̰̪┴ ὥ♬Ṓ∟) 
36

ᾈҢ╧  API  Ř xAPI ᴘ ╪ ởᴔ ᾈҢ╧  API ↑ ʷ╧Ӣ



ᾈ ╧ᴌ  ̒ ᵖ Ң╧  ♆Ἳ 

Å ₉ᾎ: ʺ ₅⁵ ( assessment) 

: AI Ӱּת  ̪̓Ἄ ͙ὥ ͋˶ ᶷἌ -  ҥ╪  ὡ︡ API ⁷́ ʺ╪ӥ v2.1 (2024, ̰̪┴ ὥ♬Ṓ∟) 
37

ᾈҢ╧  API  Ř xAPI ᴘ ╪ ởᴔ ᾈҢ╧  API ↑ ʷ╧Ӣ



ᾈ ╧ᴌ  ̒ ᵖ Ң╧  ♆Ἳ 

Å ₉ᾎ: ʺ ₅⁵ ( assessment) 

: AI Ӱּת  ̪̓Ἄ ͙ὥ ͋˶ ᶷἌ -  ҥ╪  ὡ︡ API ⁷́ ʺ╪ӥ v2.1 (2024, ̰̪┴ ὥ♬Ṓ∟) 
38

ᾈҢ╧  API  Ř xAPI ᴘ ╪ ởᴔ ᾈҢ╧  API ↑ ʷ╧Ӣ



: AI Ӱּת  ̪̓Ἄ ͙ὥ ͋˶ ᶷἌ -  ҥ╪  ὡ︡ API ⁷́ ʺ╪ӥ v2.1 (2024, ̰̪┴ ὥ♬Ṓ∟) 
39

ᾈҢ╧  API  Ř xAPI ᴘ ╪ ởᴔ ᾈҢ╧  API ↑ ʷ╧Ӣ



: AI Ӱּת  ̪̓Ἄ ͙ὥ ͋˶ ᶷἌ -  ҥ╪  ὡ︡ API ⁷́ ʺ╪ӥ v2.1 (2024, ̰̪┴ ὥ♬Ṓ∟) 
40

ᾈҢ╧  API  Ř xAPI ᴘ ╪ ởᴔ ᾈҢ╧  API ↑ ʷ╧Ӣ


