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“Anyone who has ever been in a classroom – where as a student or instructor –  
 knows that not all students procced at the same pace.”                 <Tyton Partners> 
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Adaptive learning is 

 

“dynamically adjust to the level or type of course content based 

 on an individual’s abilities or skill attainment, in ways that  

 accelerate a learner’s performance with both automated and  

 instructor interventions."  

<Horizon Report 2017 – HE edition > 

<Source: http://er.educause.edu/articles/2016/10/adaptive-learning-systems-surviving-the-storm> 

적응형 학습이란 
 

“개인의 능력 또는 스킬 수준에 따라 (콘텐츠를 포함한) 교육  
 내용의 수준 또는 유형을 동적으로 조정하여, 자동으로 또는  
 교사(교수)의 중재를 통해 학습자의 성과를 향상시키는 것” 



“Enabled by machine learning, adaptive learning technologies  

 can adapt to a student in real time,  providing  both instructors 

 and students with actionable data.  

기계 학습을 통해 구현된 적응형 학습 기술은 학생에게 실시간 

 으로 적응할 수 있으므로 교사(교수)와 학생 모두에게 실질적 

 으로 활용할 수 있는 데이터를 제공한다. 

 

 The goal is to accurately and logically move students through   

 a learning path, empowering active learning, targeting at-risk  

 student populations, and assessing factors affecting  

 completion and student success.  

목표는 정확하고 논리적으로 학생들을 학습 경로에 위치시키는 

 것이며, 능동적인 학습을 강화하고, 위험군에 있는 학생들을  

 대상으로 하며, 학습 완료와 학생의 성공에 영향을 미치는 요인 

 들을 평가하는 것이다 "  
<Horizon Report 2017 – HE edition > 

<Source: http://http://er.educause.edu/articles/2016/10/adaptive-learning-systems-surviving-the-storm> 



<Source: http://er.educause.edu/articles/2016/10/adaptive-learning-systems-surviving-the-storm> 

* (참고) Adaptive Learning? 

적응형 학습을 위한 논리적 모델 예시 



Quality 
품질 

Cost 
비용 

Access 
접근성 

또한, 적응형 학습은 철의 삼각형Iron Triangle을 해소할 수 있는 열쇠?  





Some students response … 

 

“The Impact of Technology on College Student Study Habits: 

 

2,600명의 대학생을 대상으로 조사한 결과,  

87 %는 학업 성취도에 관한 데이터 분석이 학습에 긍정적인  

영향을 미친다고 응답했다.  

 

적응형 학습 기술은 75 %의 학생들이 새로운 개념을 이해하는데  

도움이 되거나 또는 매우 도움이 된다고 응답했으며,  

68 %의 학생들이 이해하지 못했던 개념을 보다 잘 이해하는 데  

크게 도움이 된다고 응답했다.."  

<McGraw-Hill Education and Hanover Research> 





Case Study: CogBook 

 

“After using CogBooks for one semester, student success  

 rates rose from 76% to 94% and the dropout rate reduced  

 from 15% to 1.5%. "  

<Source: https://www.cogbooks.com/2016/02/04/improve-student-success-and-retention-with-adaptive-courseware> 



적응형 학습 구현을 위한 참조모델
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적응형 학습 기술에 대한 두 단계의 접근:  

 
 

• 첫 번째 단계는 개별 사용자 데이터에 플랫폼이 반응을 하여  

적절한 교육자료를 조정 

 

• 두 번째 단계는 교육과정 설계 및 적용을 위한 통찰력을 얻기 

위해 대규모 사용자 집단에서 수집된 데이터를 활용 

<Source: Horizon Report 2015 – Higher Education Edition 
http://www.nmc.org/publication/nmc-horizon-report-2015-higher-education-edition/> 



Resources 
학습자원 

Analytics 
데이터 분석 

Curricula 
교육과정 

Point of  

Adaptive Learning 



적응형 학습을 위한 교육과정, 교육자원, 학습분석 연계 개념 

<Source: Prospects for the application of learning analytics – Use cases and Service Model, 
Yong-SangCho, Journal of Information and Communication, 2014> 



(참고) 학습 분석 참조모델 국제표준 

Input data items for learning analytics 

Data 

Collection 

Data Processing &  

Storing 

Visualization Analyzing 

Privacy 

Policy 

 
• lecture  

• material 

• learning tool 

• quiz/assessment 

• discussion forum 

• message 

• social network 

• homework 

• prior credit 

• achievement 

• system log 

  ……  

 

personalization, intervention 

and prediction, etc 

Outcomes from learning analytics 
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secured data exchange 

Learning & Teaching  

Activity 

 

• Reading 

• Lectures  

• Quiz 

• Projects 

• Homework 

• Media 

• Tutoring 

• Research 

• Assessment 

• Collaboration 

• Annotation 

• Gaming 

• Social Messaging 

• Scheduling 

• Discussion 

     ……  
Feedback & 

Recommendation 

<Source: ISO/IEC TR 20748-1:2016 Learning Analytics Interoperability – Part 1: Reference model>  



Analytics Data Store 
(Micro Data) 

Analytics Data Store 
(Analyzed Data) 
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Data Analysis 

Analysis  

Interface 

Analysis 

Algorithm 

Analysis 

 Processing 

Output  

Generation 

Statistic Analysis 

Topic Analysis 

Network Analysis 

Pattern Analysis 

Dynamic Modeling 

Association Analysis 

Constant Information 
(Curricula, Learning 

Resources, Preferences) 

D
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Dashboard Integration 

Content Recommendation 

Learning Path Recommendation 

(Curriculum Support) 
Social Analysis 

<Source: ISO/IEC TR 20748-1:2016 Learning Analytics Interoperability – Part 1: Reference model>  

(참고) 학습 분석 참조모델 중 분석 단계 워크플로우 



EXPLORING DATA FLOW AND 
EXCHANGE 

심화 학습: 
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xAPI 

Transcript/learning data 
can be delivered to LMSs, LRSs  
or reporting tools 

Experience data 

LMS: Learning Management System 
LRS: Learning Record Store 



IMS  
Caliper 

Source: New Architect for Learning (Rob Abel, 2014) 
http://www.slideshare.net/JEPAslide/day3-edupub-tokyoims?qid=76ce5d4a-1ccf-468f-a428-c652584c395a&v=default&b=&from_search=4 



Case Study: xAPI and Caliper utility for single LRS  

<UC Berkeley at LAIS- Asia 2016> 

<source: http://www.lasi-asia.org:8080/wp/?page_id=660> 



<IMS Caliper properties of assignable> 

<xAPI Statement properties> 

(참고) 국제표준: 이질적인 학습 데이터의 구조적/구문적 매핑  
        및 의미적 매칭 개념 



EXPLORING CURRICULUM 
STANDARDS 

심화 학습: 
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Goal of achievement 

School level 

Second criteria of science subject  (second level) 

Curriculum standard per school grade 

Achievement statement (third level) 

First criteria of science subject (top level) 

(참고) 교육과정 표준 – 미국 사례 



Grade group 
Primary school 3-4 grade group Primary school 5-6 grade group 

Middle school 1-3 grade group 

Section 

Area of content 

(참고) 교육과정 표준 – 한국 사례 



Section of science subject (middle school) 

Content of  

curriculum  

Criteria of achievement 

Core achievement criteria 

Reason and explanation 

for core achievement 

(참고) 교육과정 표준 – 한국 사례 



(참고) 교육과정의 주제와 성취기준을 의미적으로 연결 

Source: KS X 7004-2 Linked data profile for achievement in education – part 2: Application profile 



PRIVACY AND DATA PROTECTION 

이슈와 우려: 
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Unlawful  

Learning Analytics? 

«learning analytics will be unlawful and the  

  school owner will not be able to maintain the  

  most vital data protection principle: the data  

  principal (the student) will not have control of  

  and a say concerning the use of his or her  

  own information»  (IKT-senteret, Norway ) 

Lawfulness, Purpose limitation,  

Data minimisation, Consent, etc. 

<source: http://www.lasi-asia.org:8080/wp/?page_id=660> 

<Tore Hoel at LAIS- Asia 2016 > 



What is the Law? 

<source: http://www.lasi-asia.org:8080/wp/?page_id=660> 

<Tore Hoel at LAIS- Asia 2016 > 



The LACE DELICATE 

Checklist 

to implement 

trusted 

Learning 

Analytics 

<source: http://www.lasi-asia.org:8080/wp/?page_id=660> 

<Tore Hoel at LAIS- Asia 2016 > 
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