
Adaptive eAdaptive e Learning Systems withLearning Systems withAdaptive eAdaptive e--Learning Systems with Learning Systems with 
Learning Portfolio for IT EducationLearning Portfolio for IT Education

Takashi Fuji, Takeshi Tanigawa, Takanori Yamakita, Toshifumi FujiiTakashi Fuji, Takeshi Tanigawa, Takanori Yamakita, Toshifumi Fujii

Hokkaido Information University

{fuji kt yamakita toshi}@do-johodai ac jp{fuji, kt, yamakita, toshi}@do-johodai.ac.jp

ED MEDIA 2007ED-MEDIA 2007

June 27, 2007

Vancouver, BC; CANADA



Modern Good Practice ProjectModern Good Practice ProjectModern Good Practice ProjectModern Good Practice Project

j i f d d i• Our project is one of Modern Good Practice 
(MGP) which is supported by Ministry of 
Education, Culture, Sports, Science, and 
Technology in Japan.

• The purpose of MGP is to facilitate innovation 
of university education such as improving the o u ve s y educ o suc s p ov g e
quality of teaching and learning.

• Our project is a three year project which• Our project is a three-year project which 
started in 2005.
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Our Project MissionOur Project MissionOur Project MissionOur Project Mission

1 D l f f k f d i L i1. Development of framework of adaptive e-Learning 
systems for IT education

“POLITE” (Portfolio Oriented e-Learning for IT Education)

2. Development of instructional material using SCORMp g
3. Implementation of POLITE in actual classroom use

2005                                   2006                                    2007                              
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Our project focuses on Our project focuses on p jp j
Application Specialist educationApplication Specialist education
a person who is able to find any problem for customers

h i bl l h bl i h ITa person who is able to solve the problem with IT

Application Specialist is described in ITSS (IT SkillApplication Specialist is described in ITSS (IT Skill 
Standard) released by METI.

-requirement analysis

Skill & Knowledge for Application Specialist

requirement analysis

-modeling

-programming

44

p g g

-communication



Needs of Adaptive eNeeds of Adaptive e--Learning Systems Learning Systems pp g yg y
for IT Educationfor IT Education

(1)Providing an adaptive learning environment for each 
student’s level of understanding

th i it ill h i t i t d t- the university will have more variety in student career 
interests/needs than ever. (the number of graduating high 
school students will be the same as the entrance quota numberschool students will be the same as the entrance quota number 
of universities.)

(2) Providing a virtual systems development environment(2) Providing a virtual systems development environment
- learner needs to learn modeling and programming through 
practice of trial and error. (Application Specialist is educated p ( pp p
in a system similar to the old apprentice system.) 

(3) Monitoring learning results for each individual student
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(3) Monitoring learning results for each individual student
- gap analysis between ITSS (goal) and learning results



ee--Learning category: Where are we?Learning category: Where are we?ee--Learning category: Where are we?Learning category: Where are we?
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Purpose of ePurpose of e LearningLearningPurpose of ePurpose of e--LearningLearning
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POLITE Systems Conceptual ModelPOLITE Systems Conceptual Model
Cooperation with IT enterprise

POLITE Systems Conceptual ModelPOLITE Systems Conceptual Model

HIU Repository

Learning

RemedyInteractive inquiry

POLITE

Exploratory-Curriculum-

Teacher
Learner

Remedy, 
evaluation

Interactive inquiry Exploratory
based learning 
environment

Curriculum
based learning 
environment

Learning results

Learning portfolio 
(skill, knowledge)

Instructional 
material 
(SCORM2004)

PedagogyITSS 

(learning goal) Gap 
anal sis

©Takashi Fuji 2007©Takashi Fuji 2007 88

analysis



The Characteristics of POLITEThe Characteristics of POLITEThe Characteristics of POLITEThe Characteristics of POLITE

L i f li E h d ’ k l d d• Learning portfolio: Each student’s knowledge and 
skill are recorded in the learning portfolio.
SCORM2004 I i l i l i d i d b d• SCORM2004: Instructional material is designed based 
on SCORM2004. POLITE provides adaptive 
instructional material (beginner intermediate advancedinstructional material (beginner, intermediate, advanced 
levels) .

• Virtual systems development world: Modeling and• Virtual systems development world: Modeling and 
programming are supported.

• Reuse: Instructional material is stored in the repository• Reuse: Instructional material is stored in the repository.
• Cooperation with IT enterprise and students
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Adaptive Learning ProcessAdaptive Learning ProcessAdaptive Learning ProcessAdaptive Learning Process
Interactive 
inquiry Look at Data

Ask IT 
enterpriseExploratory- q y
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The outcome of learning



Advanced
Quiz Sample

I diIntermediate

Beginner
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Learning Portfolio for IT EducationLearning Portfolio for IT EducationLearning Portfolio for IT EducationLearning Portfolio for IT Education
Course Foundations 
(knowledge & skill)

Skill
of Information 
systems 1

Programming 
Language 1

Finding competitive advantage 1Plan

Requirement analysis 

Modeling

0

2Analysis

Design database 1
Design

Programming 3Construction
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Skill level: “0” none; “1” knowledge; “2” be able with help; “3” be able without help; “4” be able to teach



Skill LevelSkill LevelSkill LevelSkill Level

• Level “0” means learner does not have the skill.
• Level “1” means learner has generalLevel 1  means learner has general 

knowledge of the skill.
L l “2” l d i i h h l• Level “2” means learner can do it with help.

• Level “3” means learner can do it alone.eve 3 e s e e c do o e.
• Level “4” means learner can teach the skill to 

th lanother learner.
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Beginner level

(animation)
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(e-coach)



Intermediate level

(video)(video)
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(e-coach)



Advanced level

(video or PP)
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(e-coach)



Detailed questions and 
answers--that a teacher 
k f lknows are frequently 
asked--are stored in the 
databasedatabase.
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(e-coach)



Describing Entity-
Relationship Diagram 
with tool
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(e-coach)



Java programming with the Java simulator
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(e-coach)



Tracing the programTracing the program 
with animation
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(e-coach)



Case Study of Actual Classroom (1)Case Study of Actual Classroom (1)Case Study of Actual Classroom (1)Case Study of Actual Classroom (1)
- Course: “Foundations of Information Systems 1.”   100 studentsy

- 2 groups divided by student number (odd / even)

each group had face-to-face class and POLITE class experiences
Result: POLITE class scores are better than face-to-face class scores.

Pre test Post test Diff

The average scores on the pre-test and post-test.

Face-to face 6.9          15.5         +8.6

Pre-test Post-test Difference

POLITE    8.1          26.2       +18.1
(Full marks of pre-test and post-test:  50 points.)
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Case Study of actual classroom (2)Case Study of actual classroom (2)Case Study of actual classroom (2)Case Study of actual classroom (2)
- Course: “Programming Language 1.”   50 studentsg g g g

- each class was divided into two groups;

each group had face-to-face class and POLITE class experience
Result: Face-to-face class and POLITE class scores were 
approximately the same.
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Feedback from the studentsFeedback from the studentsFeedback from the studentsFeedback from the students

I bl i h l• I was able to concentrate my attention on the lesson 
with POLITE more than with face-to-face style.
I bl l d• I was able to learn at my own pace and at my own 
intellectual level.
I d d l i h• It was easy to understand learning the contents 
because of useful, comprehensible and detailed 
“Frequently Asked questions ”Frequently Asked questions.  

• Since it was possible to learn by repeating material as 
needed again and again it was easy to understand theneeded again and again, it was easy to understand the 
content.
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ConclusionsConclusionsConclusionsConclusions

W h d l d f k (POLITE) f• We have developed a framework (POLITE) of 
Adaptive e-Learning Systems with Learning Portfolio 
for IT educationfor IT education.

• We have used POLITE in our regular classes, and we 
have gotten feedback/outcome that our developedhave gotten feedback/outcome that our developed 
framework is more effective than the standard face-
to-face classto face class.

• We are improving on systems such as mentoring, 
learning portfolio and developing other courses onlearning portfolio, and developing other courses on 
ERP Systems, Software Engineering, Modern 
Software Technology and so on.
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Can e-learning systemsCan e learning systems 

innovate future education?innovate future education?

Thank you.

fuji@do-johodai.ac.jp

ld i i if ldWe would appreciate it if you would come 
to our poster session this afternoon.
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