SINGAPORE
STANDARDS SS 496 : Part 4 : 2003
” COUNCIL (ICS 35.240.99)

SINGAPORE STANDARD
Specification for eLearning framework

— Part 4 : Assessment and performance tracking

Published by

SPRING
singapore

Enabling Enterprise




SS 496 : Part 4 : 2003
(ICS 35.240.99)

SINGAPORE STANDARD
Specification for eLearning framework

— Part 4 : Assessment and performance tracking

All rights reserved. Unless otherwise specified, no part of this Singapore Standard may be
reproduced or utilised in any form or by any means, electronic or mechanical, including
photocopying and microfilming, without permission in writing from SPRING Singapore at the
address below:

Standards

SPRING Singapore

1 Fusionopolis Walk,

#01-02 South Tower, Solaris
Singapore 138628

Email : standards@spring.gov.sg

ISBN 9971-67-954-X



SS 496 : Part 4 : 2003

This Singapore Standard was approved by Information Technology Standards Committee on behalf
of the Standards Council of Singapore on 23 January 2003.

First published, 2003

The Information Technology Standards Committee appointed by the Standards Council consists of
the following members:

Chairman

Secretary

Members

Co-opted
Members

Name

Mr Wilson Tan

Ms Ho Buaey Qui
Ms Thay Yean Lan
Assoc Prof Chi Chi-Hung
Ms Susan Chong
Prof Robert Gay
Prof Angela Goh
Dr Derek Kiong

Mr Raymond Lee
Dr Low Hwee Boon
Mr Alvin Ong

Mr Wee Tew Lim

Mr Robert Chew
Dr Diana Young

Organisation

Standards Council
Infocomm Development Authority of Singapore
Infocomm Development Authority of Singapore

National University of Singapore

Standards, Productivity and Innovation Board
Singapore Computer Society

Nanyang Technological University

Institute of Systems Science

Infocomm Development Authority of Singapore
Laboratories for Information Technology
Information Technology Management Association
Singapore Information Technology Federation

Individual Capacity
Association of Small and Medium Enterprises

The Technical Committee on Learning Standards appointed by the Information Technology Standards
Committee and responsible for the preparation of this standard consists of experts from the following

organisations:

Chairman
Secretary
Members

Name

Mr Hee Joh Liang
Mr Lim Kin Chew

Mr Francesco Della Casa
Mr Chan Heng Kee

Mr Chan Ping Wah

Assoc Prof Cheah Horn Mun
Mr Chng Eng Leok

Mr Jansen Chua

Assoc Prof Koh Thiam Seng
Mr Philips Lai

Dr Lee Tsao Yuan

Mr Samuel Ng Hong Kok
Mr Sim Wee Chee

Mr Tan Hong Choon

Mr Tan Yap Kwang

Ms Tham Yi Chuey

Organisation

Popular e-Learning Holdings Pte Ltd
E-Learning Competency Centre

Infocomm Development Authority of Singapore
Ministry of Manpower

National Library Board

National Institute of Education

Popular e-Learning Holdings Pte Ltd
Infocomm Development Authority of Singapore
Ministry of Education

Sun Microsystems (Singapore) Pte Ltd

Skills Development Centre Pte Ltd

Institute of Technical Education

Ednovation Pte Ltd

Institute of Technical Education

Ministry of Education

Institute for Infocomm Research



SS 496 : Part 4 : 2003

The elLearning Specification Working Group appointed by the Technical Committee to assist in the
preparation of this standard comprises the following members:

Convenor

Members

Name

Mr Lim Kin Chew

Mr Eugene Hiew Fook Jin
Mr Alfred Hong

Mr Chua Chet Shiu

Mr Goh Khee Teck

Ms Kwek Siew Wee

Mr Lau Choo Leng Simon
Mr Li Ying Hao

Ms Julie Lim Poh Gek

Mr Ernie Ong

Mr Steven Chan

Mr Tan Gek Hua

Ms Teng Geok Lin

Organisation

E-Learning Competency Centre

National University of Singapore
Singapore Polytechnic
E-Learning Competency Centre
E-Learning Competency Centre
Nanyang Polytechnic
E-Learning Competency Centre
Ednovation Pte Ltd

Nanyang Technological University
Institute of Systems Science
Ednovation Pte Ltd

Temasek Polytechnic

Ngee Ann Polytechnic



SS 496 : Part 4 : 2003

(blank page)



SS 496 : Part 4 : 2003

Contents

Page
Foreword 8
SPECIFICATION
Section One — General and scope
0 Introduction 9
1 Scope 10
2 Target audience 10
Section Two — Creating questions and tests
3 Standards on interchange formats for question/quiz content 10
4 Tutorial Markup Language (TML) 11
5 Question and test interoperability 12
5.1 Scope 12
5.2 Definitions of terms 12
5.3 Need for IMS QTI 12
54 IMS QTI specification 12
6 Example basic item types 18
6.1 Logical identifier 18
6.2 XY co-ordinate 35
6.3 String 38
6.4 Numerical 41
6.5 Logical group 43
7 Selection and ordering 45
7.1 SAO use-cases 45
7.2 SAO solution/algorithms 46
8 Outcomes processing 46
8.1 Use-cases 46
8.2 Solution/Algorithms 47
9 Result reporting 47
10 Support for internationalisation 48
11 Harmonisation with SingCORE 48
12 Conformance 48




SS 496 : Part 4 : 2003

Page
Section 3 — Tracking and monitoring learners’ assessment and performance
13 The Aviation Industry CBT Committee (AICC) 49
131 Background of the AICC 49
13.2  AICC members 49
13.3  Technical guidelines from the AICC 49
13.4  AICC Guidelines and Recommendations (AGR’s) 49
13.5 AICC ‘compliance” 49
14 CMI interoperability 50
141 Introduction 50
14.2  Course structure 52
14.3  Components of CMI 54
15 Interoperability overview 56
15.1  Moving courses 56
15.2  CMI communication and CBT system interoperability 58
15.3  Storing student data 59
16 AICC files overview 59
16.1 Introduction 59
16.2  Communication files 60
16.3  CMl interoperability guidelines 60
ANNEXES
A SCORM'’s implementation of the APIl-based CMI communication 67
B SCORM run-time environment 73
C SCORM content model components 80
TABLES
1 Relationship between response type and different rendering 17
2 Conformance requirements for content 64
3 LMS conformance requirements 64
B.1 SCORM mandatory data model elements 75
B.2 SCORM optional data model elements 76




SS 496 : Part 4 : 2003
Page

FIGURES
1 Question item embedded within computer program 9
2 Structure of a TML-based question item 11
3 Basic architecture for QTI 13
4 Cores ASI data structure 14
5 Generic ASI structure 14
6 Response-type taxonomy 15
7 The principal QTI results reporting data structures 47
8 Relation between CBT lesson and CMI system 50
9 CMI as an important part of the LMS 50
10 Composition of the AGR010 document 51
11 Components of the AGR010 Specification 51
12 Example of a course structure 52
13 Terms used in CMI System 53
14 AICC CMI Hierarchy 53
15 Course structure for CMI 54
16 Data collection and management 55
17 Associating structure with the learning content 56
18 Moving a lesson from one LMS to another 57
19 Moving a course design from one LMS to another 57
20 Keeping the same course structure and behaviour in various LMSs 57
21 Course reliability is impaired: Intended course behaviour not followed 58
22 Course efficiency is affected: Students wasted time doing it sequentially

when they can do them freely 58
23 Passing data from CMI system to the CBT lesson 58
24 Data for recording student’s performance data and navigation 59
25 Passing of data for recording evaluation of a lesson 59
26 Scope of AICC CMI interoperability guidelines 60
27 Differences between the HACP and the API-based protocols 61
28 API calls standardize the way content sends and receives information 62
29 Differences between the HTTP-based and the API-based protocols 63
A1 Launching, communication with LMS and sending / receiving data to the LMS 67
A2 API adapter state transitions 70
CA1 Examples of Assets 81
C.2 Sharable content object (SCO) 81
C3 Content aggregation 82




SS 496 : Part 4 : 2003

Foreword

This Singapore Standard was prepared by the Learning Standards Technical Committee (LSTC)
under the direction of the IT Standards Committee. The LSTC is responsible for tracking, developing
and promoting standards on learning in Singapore.

Question items can only be used in some proprietary systems. When the question item content is
changed, the program codes have to be rewritten.

Even in systems that support the particular programming language, some program changes are
required, e.g. Perl can be used in Windows platform but some of the codes need to be changed to
cater to Windows environment.

There is no standard way to :

a) represent the media used (e.g. graphic images, multimedia clips) and the flow of the
distracters (i.e. either arrange them horizontally or vertically) as used in multiple-choice
questions. This lack of presentation standard may lead to different presentation layouts.

b) capture the scores attained by the learners after taking a test.

c) pass on values like student scores and time taken to answer the question items from one
system to another system.

This is where eLearning specifications can provide some solutions to these difficulties.

In preparing this standard, the Working Group members had been mindful about getting workable
examples, especially for those IMS QTI examples. For the performance tracking of students’
learning, the focus is on the specification that can be implemented easily and that can be integrated
with other parts of the Singapore Standard. As such, the use of the APIl-based communication
protocol from the AICC has been recommended.

This standard is expected to gain the widespread acceptance by the practitioners in the eLearning
industry in Singapore. However, as specifications are still evolving, this standard will be reviewed and
revised regularly. The LTSC will be responsible for incorporating new elements or features in this
specification on Learning Content Packaging.

Attention is drawn to the possibility that some of the elements of this Singapore Standard may be the
subject of patent rights. SPRING Singapore shall not be held responsible for identifying any or all of
such patent rights.

NOTE

1. Singapore Standards are subject to periodic review to keep abreast of technological changes and new
technical developments. The revisions of Singapore Standards are announced through the issue of
either amendment slips or revised editions.

2. Compliance with a Singapore Standard does not exempt users from legal obligations.
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Specification for eLearning framework — Part 4 : Assessment and
performance tracking

Section 1 — General and scope

0 Introduction

Many tests and assessments are conducted in school, employment or even in hobbies. There are
school examinations, driving licence tests, radio ham tests and answering questionnaires on our
lifestyle and medical checkups. Taking tests and assessments is part of the learning process in
modern living. There is a need to know whether the learner has met the learning objectives set for a
particular learning course. Taking a questionnaire or even giving the usual end of lecture feedback is
a form of assessment. Invariably, many of these tests and surveys can be delivered in various media.
Most tests are delivered via the paper format. The teacher normally prepares the test questions and
has these test question items typed neatly and accurately before the tests are administered to the
learners. After that comes the laborious task of marking the test papers. However, with the
introduction of computers in the late 1960s and the PCs in 1980s, people begin to use computers
widely to help them in creating the test questions, marking the questions automatically, collecting the
scores from the learners and administering the tests properly. When the World Wide Web became
very popular, people began to deliver such tests and surveys over the Web. Unfortunately, the test
items are still created in their own proprietary format. For example, in the early years of the Windows-
based Internet browsers, many people used (and are still using) the programming language called
Perl to create these test items. In such cases, they have the question items embedded within the
program instructions. The diagram in Figure 1 gives a clearer picture of this situation.

Question item embedded in Perl program: eLearning
System that Proprietary
Which are the seven wonders in the supports Perl System
world?
Taj Mahal
Great Wall of China
Grand Canyon .
Angkor Wat Requires
The Colosseum much
Leaning Tower of Pisa eLearning System expertise to
Stonehenge that does not make
support Perl eLeaming
System run
Not supported question
item

Figure 1 — Question item embedded within computer program
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1 Scope
This Singapore Standard covers two areas:

a) Creating question and test items that can be used and reused in assessment engines that
have been developed conforming to the IMS QTI specification;

b) Tracking the performance of the student who participates in an online learning course.

2 Target audience

The following is a list of the target users of the Assessment and Performance Tracking specification.
This list is not an exhaustive one but rather it gives an indication of the type of people who will be

Education technologist

Courseware developer

Learning assessment system developer
Instructional designer

System integrator

elLearning specialist

elLearning programmer

Learning management system specialist
Knowledge management system specialist
Education service provider

10
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