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Value of e-Learning Standardization:
LMS Activities, Content, Learning Records, and More
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Kiyoshi Nakabayashi
Chiba Institute of Technology
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@ E-learning technology standardization, similar to the other
area of information Technology, is indispensable to make
products and services disseminated, sophisticated and
valuable. This talk discusses the role and the future
direction of e-learning technology standardization, from
the view point of both technological seeds and educational
needs, reviewing the stream of e-learning content
standards including SCORM, Experience API, and CMI5.
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@ The talk also briefly introduces Extensible Learning
Environment with Courseware Object Architecture
(ELECOA) which we have developed as a Moodle
plug-in module in terms of technology
stang?rdization as well as technical integration with
Moodle.
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» SCORM, Experience API, and CMI5
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m ELECOA (Extensible Learning Environment with
Courseware Object Architecture)
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Kiyoshi,

Attached is the “Experience API” (also called “Tin Can API") it is a elearning specification based on “activity
streams”, The ideais that learning content does not have to managed by an LMS. Content can be independently
launched and record results to a Learning Records Store. This model supports social media, serious games,
simulations, etc.

| am working on CMI-5, an AICC Specification that will replace SCORM and AICC, but with the current LMS “model”
(L.e. a better version of what we do now). We plan to build CMI-5 using Tin Can API (which was really not
designed for the traditional LMS model) as the communication mechanism. The Tin Can people want us (the
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current content de’ agke the transition from LMS centric content to LRS/ "activity streams” content.

However my impression is that it will be a good solution

to overcome current problems of SCORM/CMI API i.e. Javascript
based API and inflexible data model. | also think Tin Can API can
co-exist with SCORM/CMI API in such a way that an LMS
implementation provides both API‘s so content designer may
choose the preferable one. This removes the limitation that the
learner device is restricted to the browser but gives more freedom
to utilize various devices including mobile phone and tablets.

I also think Tin Can APl can co-exist with SCORM/CMI AP

| am working on CMI-5, an AICC Specification that will replace
SCORM and AICC, but with the current LMS “model”

(i.e. a better version of what we do now). We plan to build CMI-5
using Tin Can API (which was really not designed for the
traditional LMS model) as the communication mechanism.
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Talking about "the traditional LMS model" vs. "Activity Stream
Model", we have to think about much broader things than
mere API between contents and server. | think is a matter of
educational context and pedagogical model.

Talking about "the traditional LMS model”™ vs. "Activily Stream
Model™, we have to think about much broader things than

mere APl between conlents and server. I think is a matter of
educalional context and pedagogical model. I agree that
Activity Stream is good to accumulate the activily records
2016/2 of various educalional activities including games, simulation, 6
collaborative/social learning, elc, but you need careful
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Appendix C: Example definitions for Activities of type "cmi.interaction"

true-false

“definition™: {
“description™: {
“en-US": “Does the xAPI include the concept of statements?”
b
“type™: “http://adlnet.gov/expapi/activities/emi. interaction”,
"interactionType™: “true-false”,
orrectResponsesPattern™: [
“true”

choice

“definition™: {
“descr lratmn {
“en-US": "which of these prototypes are available at the beta site?”

“type”: “http://adlnet.gov/expspi/activities/cai.interaction”
“interactionType™: “choice®,

“correctResponsesPattern”: [ Moodle Moot 2016

“polfl.ltetris™

choice

"definition": {
"description”: {
"en-Us": "Which of these prototypes are available at the beta site?”

}s
"type": "http://adlnet.gov/expapi/activities/cmi.interaction”,
"interactionType": "choice", {
"correctResponsesPattern”: [ "id": "tetris”,
"golf[,]tetris” "description”: {
I “en-Us": "Tetris Example”
“choices": [ }
{ ¥
"id": “"golf",
"description”: { "id": "scrabble",

“en-US": "Golf Example” "description”: {

"en-Us": "Scrabble Example”
})

]
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AICC=SCORM=xAPI=CMI5
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Design Rules: The Power of Modularity

N 21— (lE) AEILD TA—X (HEE ) L7
Y, EDa—IULEARL—ENENFEZERT D
T-&)@?ﬁ I],&%T-—d_;t-t @%&AI#@@EX
i, SHEE AR Gl T

With value as the force propelling change,
and the modular operators as the means of
effecting it, the design of a complex artifact
could evolve in unplanned but nonetheless
coordinated ways.
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Design Rules: The Power of Modularity
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The result was a “complex adaptive system,” whose
elements were constantly being modified, giving rise
in turn to modifications of other elements. No
architect had to give permission for those changes to
take place; the possibilities were inherent in the
modularity of the design itself.
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Modular Operators
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Augmentation of Innovative Application

® ZRIc2<BRELEN O EHINEREDE S EE
n=+% KA ge!
s FEEEDI—IILDEMD-OIZ, Y RTLKED
RETEEDRBIEITE
» VAT LEREDOFREEIL, BFREFICIEM I DOFTRES
ZERNLECTELY

® hROF—FTIMNIHE—AELT, RELTLS
ZLICEF A2 5 A D EIETE Mo,

@ No architect had to give permission for those
changes to take place.
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Value of Specification

@ IMNRIZ - B ETRERISHNEEZET!
@ Light-weight specification creates value
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= Why QTI did not spread but SCORM did?
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Robust Intelligent Tutoring
Systems (applied research)
- Based on cognitive science
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- Generative interactions
Advent of CBI -
Experimental Phase

Reconvergence

- Separation of
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- Reusable learning
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CBI Cost Reduction Phase
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y| Commercialization
“enﬂlaring Systems”
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The LETSI SCORM 2.0 White Papers

In 2008, Learning Education Training Systems Interoperability (LETSI) solicited white papers from stakeholders that were E I E ‘ O A B aC k ro l I n d
interested in contributing to “SCORM 2.0°, The result was a rather large collection of documents that have been important to the
e-learning Industry and had a large part in shaping the Tin Can APL

LETSI's website is no longer operational, so the archive of these documents Isn't avallable there anymore. The white papers are
crammed with thoughts that are important to our industry, so we decided to host the archive here and make them available to
you. Enfjoy!

@ Interoperability and Reusability of Learning Content
e e = Vital for providing high quality e-learning with a rich

B Peh, PO Lo St Hoaay (U learning experience

= Standards such as SCORM

2. HLA-SCORM Integration
by Peter Berking, ADL

e it paa Bk MBI @ Interoperability and Reusability of Learner-adaptive
_ _ - Content has not been Established
| . z_:'= g Eﬁ’j@ﬁ_;g@%@;;;gjégg;ﬁgg; o ____ = = Framework for standardization is premature
" by 300 Kloermas ErC Shaphard, Poul HoBers ~ Questsonming = Difficult to predefine functionality of learner-adaptation

22. Redefining reusable educational activities
by Rachel Ellaway, N. Ontario School of Medicine

@® Demand for Extensible Learner-Adaptive System

23. Object Oriented Architecture for Extensible Learner-Adaptive Environment
by Kiyoshi Nakabayashi, Yousuke Morimotoa, and Yoshiaki Hadaa

24, Stealth Assessment in Virtual Worlds
by Valerie J. Shute and J. Michael Spector, Florida State Univ. 2016/2 Moodle Moot 2016 40




Traditional Architecture
—Incl. SCORM and Other WBT Systems—

o

@ Separate Content and Platform

Content with new
functionality

Content
Learning Material,
Structure, Ordering

Content
2

Content
1

Platform

Content Execution,
Learner Adaptation,
Presentation, Tracking

Difficult to extend for new]

functionality
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Proposed Architecture

@ Add 3rd Layer: Courseware Object (CO)

Content with new
Content functionality

Structure, Ordering
Combination of
Courseware Objects

Courseware Object {

Learning Material, {

Learner Adaptation,
Presentation, Tracking

Platform

Runtime Coordination
for Courseware Objects
2016/2

New functions can be added later and
distributed as an object.
Existing functions will not be affected

Implementation for

Tree-Structured Content
%7

Content Definition A Content Definition B Courseware Obj.

Objectlve A Objective A
Objecnve B Objective B
Screen Screen

Info. Info.

equencing
Objects
A

Ul Objects

@@7 Vavryg

40— Jo

Platform\r | }
No affect from
43

L adding content B
2016/2 Moodle Moot

Communication between COs
— NEXT command —

@ Command from child to parent, if the parent can not handle/does
not know the command then escalate it to grand parent

@ COs have their own sequencing strategies (e.g. simple liner,
SCORM 2004, IRT, etc.) to select candidate child

Select candidate
it o by CO’s sequencing
No candidate |} strategy
Escalate cmd. Ji __ T—7>"—— 3

No candidate 1TI= . |=weeseeersssmssnnnass
Escalate cmd.

Select candidate
by CO’s sequencing
strategy
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Current Status

@®Full set of SCORM 2004 3rd Edition
» Procedural pseudo code was redesigned
to be implemented using CO
» Checked with ADL Test Suite for SCORM
3 Ed. Including about 100 test cases
» Implemented using php. Distributed as an
open source Moodle module
* http://elecoa.ouj.ac.jp/
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LTI:
Learning Tools Interoperability

@®LTI 1.x
= TOOIDFCE]

@®LTI 2.x
» TOOIDHEE) + B EEE

@ Outcomes Management Service 1.x
» BEEER

2016/2 Moodle Moot 2016

47

FED

®eT—Z U BKITFEEL
» SCORM = Experience APl = CMI5
@ FHATIRELDERR
= The Power of Modularity
= Light-weight specification creates value
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‘Thank you!!
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