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ABSTRACT meaningful strategies from learner’s perspectiViee
purpose of this study is to describe an extension f

Instructional  designer must identify specific learning object meta-model tdwelp instructional

objectives with meaningful teaching and learningdesigners to understand strategies they can observe

strategies from learners’ perspective. Underlyinghe learning contextsTo this purpose we adopt to

models of preceding researches do not have sufficie €xtend meta-model with UML notations.

pedagogical components such as instructional gyate

classification to describe our unit of learning. TOREQUIREMENTS

solve this problem we considered additional element

with existing meta-model. The purpose of this stisdy Requirements for the extension of the learning atbje

to describe an extension for learning object metamodel is to provide:

model specific to learning activities, to help 1. pedagogical expressiveness: The extension must

instructional designers select strategy in variouge able to express pedagogicataning of the model

situations where they are working with existingedss elements withinany learning contexts such as on-
campus classroom or virtual learning environment.

INTRODUCTION 2. Capability for Modeling: The extension must b
able to suggest introducingther model components

A|though virtual |earning environment such as@s model with inStrUCtion'Specmc attributssich as

Learning Management System (LMS) enrichesEvents of Instruction [4].

surfaces of media for learning, some questions aré/e aim to link abstract model components with

raised from pedagogical perspectives. To transforrractical —concrete model components  which

teaching materials into a digital form does not meacorrespond to useful pedagogy along with

the meaningful learning will occur.  Emerging instructional theories in action.

learning environment such as virtual classrooms,

increases the demand to optimize featwésystems WHAT IS A LEARNING OBJECT?

with various learning tasks which are characterias

learning types. Object model will helps desigrters There are several ways to view learning "object.”
understand associations of related elements anid th According to Wiley (2000)[14], learning objects are
attributes and to find cues for re-use of existing considered as elements of a negpe of computer
designers’ assets suchdeta packages or external pased instruction grounded in the object-oriented
materials appropriate for learning objectives. Theyaradigm of computer sciencelo facilitate the
purpose of this paper is to describe an extensfon @doption of the learning objects approacthe
part of meta-model which makes designers work earning Technology Standards Committee (LTSC)
effectively and efficiently with a conceptual of the Institute of Electrical and Electronics Emegrs
understanding of strategies observed in learning (|EEE) formed in 1996 to develop and promote
contexts. There are several ways to view learninghstructional technology standards [5]. At the same
"object.” [7] [8] We propose additional learning time, the Instructional Management Systems (IMS)
object model elements that extends precedingroject was beginning developing technical starslard
research of Koperet al to apply the extended to support the deployment of learning objects. The
object model to wider learning contexts such asearning Technology Standards Committee (LTSC)
collaborative learningWe described an extension of defines the term “learning objectsto describe

learning activity to be able to express educationainstructional components, and provided a working

settings such as lessons with various strategies.  definition: Learning Object§LO) are defined here as
any entity, digital or non-digital, which can beeds
METHOD re-used or referenced during technology supported

learning. Examples of technology-supported learning

Instructional designer must identify not only gaaer include computer-based training systems, interactiv
objectives but also specific objectives  with learning environments, intelligent computer-aided
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instruction systems, distance learning systems, angfovided a containing framework and a model to
collaborative learning environments. Examples ofexpress the semantic relationship between the
Learning Objects include multimedia content,different typesof objects in the context of use in an
instructional content, learning objectives, instimcal  educational setting.

software and software tools, and persons,

organizations, or events referenced during teclyyolo PEDAGOGICAL META-MODEL

supported learning. Wiley (2000pointed out that

during standards development some questions rais¢tbdagogical meta-modéé a model which models
regarding the current standards’ lack of ability topedagogical models. This means that pedagogical
express instructional ability whichmeans taking models could be described (or derived) in termthef
individual Iearnlng Ob]ECtS and compose them in dneta-model. There are four packages:

way that make instructional sense.[14] Sampson and, The learning model, which describes how learners
Karagiannidis [12] pointed out that the currentsien  |earn based on commonalitigsonsensus) in learning
of Object Metadata does not include instructionakhegries.

information. That is, learning objects are desdibe 2. The unit of study model, which describes howtguni
rather as content objects, since their instructionapf studies which are applicable in reptactice are
“value” is not included in their description. We modelled, given the learning model and given the
consider this situation rather requires us to hiik®  jnstruction model.

meta-model  that suggests instruction-specific3, The domain model, which describes the type of
extensions which will help instructional designérs content and the organization of thabntent. For
practice. Because the LTSC prescribes a variablgxample, the domain of economics, law, biology, etc
named educational which is defined as “educationa4, Theories of learning & instruction, which deberi
and pedagogic characteristics of the learning @Bjec the theories, principles and models intruction as
We agree with the importance of identifying objectsthey are described in literature or as they are
characteristics and think there is additional disien conceived in the head quactitioners_Of the four

with learning objects based on learner's viewpointmodels above we concentrate on the unit of study
That is delivery mode in which education is Carriedmode| because of practicamportance of unit.

out. As virtual learning environment such as LMSsafter "Modeling Units of Study from a Pedagogical
become popular increasing demand for hybridperspective"[7], Koper and Oliver presentedhe
learning  which utilizes traditional ~on-campus conceptual structure of the Learning Design (LD)
classroom environments together with eLearningpeCiﬁcaﬁon,[8] that is defined as an applicataf a
environments. Because of being able to selecbuari pedagogical model for a specific learning objective
strategies, we apply LO (Learning Object) conceptsarget group and a specific context or knowledge
to broader contexts than that of digital processin@omain. The learning desigrspecifies the teaching-

domain. learning process. The core concept of LD is that a
learning design can be represented by using the
LEARNING OBJECT TYPES following core concepts: A person gets a role ia th

teaching-learning process, typically a learner staéf
One of our major concerns is to differentiate typés role.
learning objects to some extento implement
concrete design specifications for instruction. tfis
purpose we refer to Koper's work which consists ofAN EXTENSION OF LEARNING
meta-models, anaégxtended "learning activity" type, rACTIVITY
because of the meta-model's instructiona
expressiveness. We would like to describe brie

. . ; tI'he major concern for the extension of model derive
review for Koper's unit of study model.

from LD specification is to help instructional
designer select learning strategy within his/her
UNIT OF STUDY META-MODEL working environmentsFigure 1 illustrates the focus

) . of extension that derived from Koper's work.
Koper addressed learning experiences are offere
mostly in chunks, like courses. These chunks age th ' - -

. . . . . unit_of_learning

major delivery unitsfor e-learning. From a design
perspective, the course is the aggregate contaaling m -------- :

the necessary features to make learning successft 'v
f . y s . L ingActivi
The concept of ‘unit of study’ is the smallest unit
| ActivityStructure | LearningOhject |

providing learning events for learners, satisfyong
or more interrelated learning objectives. In piaeti
you see units of study in all types, sorts andssize
course; a study program; a workshop; a lesson could Figure 1 Focus of the Extension
all be considered to be anit of study.[7] Koper

SupportActivity
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Especially we concentrate on Learning Activity in Figure 3 depicts an image of relationship betwiben
order to utilize strategy selection with observablemeta-model and model as defined instance of-meta
instances in learning contexts. Based on learnity a model. The circle on the left of Figure 3 illusgatthe
teaching experiences and research [1][2][3][4]i8&  image of learning activities. Learning actiitiare
assume the following relationships. ( See TABLE carried out with strategies embedded withilialc

We apply the idea of 'power object’
activity. Power object is a object whose instarmes

subtype of another object type. [10] Preceding sixlassified as

relationships
(Figure 2.

TABLE 1 Relationship between components

with learningprocedures which represent Activity Structurehia t

unit of learning specification. Learning Activiis
Learning Activity Typevhich

introduce the extension as followsnstantiates models such as “Interaction Model”

“Dick, Carey & Carey Model .” Given the analysis
above we typed learning activity in five catdge
(see TABLE 2) The first column indicatdke
learning object type. The second column provides th

Relationship Description multiplicity in UML notation that means the possbl
No. occurrences within the context of a unit ofieag
: Learning Acitivity is classified as Activity Type (0..* means: zero or more).
from learners perspective.
9 Learning Acitivity Type is generally found in
Learning Context which employs Learning TABLE 2 Learning object types for extension
3 Activiity Type is identified using Learner’s Loarine o o .
Action Type. earning object type Multiplicity Function
4 Learning Acitivity is found in Learning Context. The prescription of the actions to
5 Learner's Action Type is classified by be carried out by the different
Instructional Theory Activity 1.% roles. Different subtypes: leaming
6 Learning Acitivity uses Strategy activity, support activity and
instrumental activities.
Learning Subtype of Activity. Educational
<l rlassified == activity 1.% procedure designed to stimulate
Sl L Leatning Acthty Type learning by firsthand experience.
i 0. 1 Learning Type whose instances are subtype
“Usese <eistundines “<generalyfoundinss  |*19 lented using=> Activiity Type 1. :;Sl;eean:n;r;gle%\;:i\;:yécgvl?t?:;ﬁcatlon
ot = Type whose instances are subtype
Learning Context Learner Acton Type Learner Action I % of learner's mental or physical
Type N operations. In educational setting
1 U <<tlagsified biy>> stands for performance type.
e AU 1. Strategy I ¥ Type of methods that enable

=<|nstructional stragegy=»

Strategy Instructional Theory

Figure 2 Extensiorof Learning Activity

Regarding the relationship No. 2 Learning Activity
generally found in Contextwhich employs Learning
Object and Strategy, we recognize Events of
Instruction [4] which require specificaction taken,
within learning context.

Learning s classified as Learning Activity
Activity classifies Type

various instances of

classification category

Interaction

” Model

Direct Instruction
Model

-

Indirect Instruction
Model

is classified as

US. Naw imagery used in illustration without endorsement expressed or implisd

Figure 3Learning activity is classified by activity type
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learning object to manage Learning

Learning activity type as classification systemal#a
us to accept multiple strategies classification dims
with the idea of power types.

APPLICATION

When design a unit of learning, instructional st

is a plan for exposing learners to experienceswfibat
help them acquire certain performances sua$
verbal information, establishing cognitive illsk,
developing intellectual skills, motor skills, or
attitudes. Establishing instructional stratedielp
instructional designer conceptualize time-consgmin
works before beginning them. Instructional siggte
is rooted in assumptions about what shoull b
happen during planned learningxperiences. [11]
The relationship No.5 "Learner's Action Typebn
TABLE 1 is classified by Instructional Theory"
introduces the following referencing patitere, we
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use the notation with ‘.’ (dot) to expresghain of
reference asbjectName.objectName.attributeName.

Theory. LearningActivity.LearingActivityType instiates
the following type as object:

A. Preinstructional activities

B. Content presentation

C. Learner participation

D. Assessment

E. Follow through activities

Instantiation of types above means to select fipeci
model. In this case the preceding five comptsen
come from Dick, Carey & Carey. [3] Therea
various instructional models in action. We needsom
criteria that guide us to select model with conaapt
understanding of learning contexts and activitiés
real world. The discussion of object charasters
such as entity, transaction and activity classiiice
[9] suggests existence of specific learrabgect
taxonomy. Although thereisno single engral
categorization applicable to all situatiovescan
observe learning objects and identify the numbef
associations between types or to seristimy
resources to implement prescriptions for theypes.
Hence we propose a strategy selection critesith
learning objects' characteristics at conceptualel.
The following is an example of criterion detiea.
By reviewing literatures we identified class#tion
categories of strategies and compared  seitlof
categories interms of questions from ingtonal
design considerations as follows.

» How does the model suggest learning
prescriptions, abstract or concrete?

» Do the categories include interactive component
explicitly?

» How are the categories associated with learner’s
motivation explicitly?

» How many category and subcategory does the
model have?

» How many learning prescriptions do they have?

TABLE3 summarize this model selection criteria.
TABLE 3 The model selection criteria

Model
Gagne's Dick, Barkley,
Characteristics Nine Carey, Cross, & Silberman
Events & Carey Major

How dg s it suggest Abstract Abstract Concrete Concrete
prescriptions?
Do the categories
include interactive Implicit Implicit Implicit Explicit
components?
How are the L -
categories related Implicit Implicit Implicit or Implicit or

Explicit Explicit

learner's motivation?

Number of
Cateqories

Subcategory

Number of Prescriptions 0 30 101

In order to define object's specificationpject
multiplicity matters. Multiplicity is interpretedsathe
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answer to the question how many object types o
strategy do you need to instantiate at a timeTlte
expected number of instance(s) guides us tecsel
specific model as indicated in Table 4. TABLE
describes the conditions of selecting links to aied
that represent strategy categorization.

TABLE 4 Strategy Classifications Selection Rules

Case

Conditions and Actions 1 2 3

How many object
types of strategy do
you need to
instantiate at a

Learning Object few

Characteristics one to

one
few

many

Seek to link with

o Y
existing assets s

Generalized model
such as five
components of
learning of Dick,
Carey & Carey

Specialized
conceptual
classification such
as the Interaction
Model of Eggen &
Kauchak

Refer to

Concrete model that
prescribes actions
to be taken in detail
such as 101 Active
Learning Techniques

X

In case of programming courses, we structure
introduction, presenting and construct new
knowledge, and to provide opportunity aftudent
practices. Types of learning activities have been
classified bypedagogy found in literaturesand
knowledge of designers, and we select strategies to
meet specific learningobjectives. (See Figure 4)
Figure 4 indicates that the learning unit hasehr
learning objectives. Three objectives imply atleas
three learning objects as learning actiatyist.
Therefore number of activity elements is more than
one. We select the Dick, Carey, & Carey model
based on the criteria shown in TABLE 4.

Dick, Carey, & Carey model suggests the strategges
follows.

A. Preinstructional activities

B. Content presentation

C. Learner participation

D. Assessment

E. Follow through activities
For preinstructional activities, the instructavill
carry out various tasks on the classroom envirotimen
To activate learning content presentation, learner
participation is utilized. In-class presentation
works as an assessmeritinction and enhance
retention as follow through activity. TABLE 5
summarize the learning objects of Java programmin
course. The detailed head “type” in TABLE
5 contains subtypes of learniragtivity which
denoted Learning Activity Type in the extensain
unit of learning meta-model. The “refer to Silbenha



8th International Conference on Information Technology Based Higher Education and Training, 10th to 13th July 2007, Kumamoto, JAPAN

expresses that the Session 1 implements strategy
originated from the literature of Silbermaet al
named “Learning start with a question” [13]

to involve and energize students from the start.

TABLE 5 Learning activities of the programming
course as object composition.

Learning Starts with a Question

- Graup size  PAIRS

- Time on Task 15-30 MINITES

- Duration of Graup : SINGLE OR MULTIPLE SESSION

- Usefl for : Stimulate studets ta inquire into subject matter an their own, and activale learming.

+ Distribute to students an instuctional handout of vour own choosing § - vaid

+ Ask students to studythe handautwith a partner. - void

+ Ask students to make up the document with questions nextta informating they do not understand.()  void
+Reguestthat each pair make as much as sense ofthe cantents and identify what they natunderstand () void
+Callthe class againg ; void

Property
Object Name name type referto Figure 5 The prescription of the concrete strategy

Java programming: . Tutorial

Learning Activiy Javaprogramming  Course work Chapter 2

Session 1: Strategy Stam'.]g vith Collaborative Silberman CONCLUSION

questions

Session 2: Strategy  Excersize 1 Direct Instruction  original We described an extension of learning activity tipe

be able to express educational settings such asini
o In-class . Eggen & . .

Session 3 Strateqy o aion Group Interaction =" course. To view models based on meta-model will
apply to specify a model as composite objects as
aggregation and to compare existing conceptual

Face to face Javal T00MN0. | g Context /1208 models. Specification as aggregated objects will be

classroom 305 9 2007 Y ggreg |

Java Programming |
Javal room no. 305

Module 1

Overview
An introduction to Java language basics

Objectives

After completion of this module you should be able to:
- Describe how to create a java source code file
- Wirite 3 main method with commnadline argument
- Listthe elements of 2 Java class definition
Duration :  120min
Activities Session 1 Research project
Session 2 Exercise

Session 3 In-class presentation

Session 1 Instruction

Description
Frocedure Action Resources
Step 1 Read textbook uki, H. (2006)
Step 2 Foze ten questions each
Step 2 Think-pairzhare
Step 4 Flan investigation
Step 5 Implement investigation

Figure 4 Instruction in Java programming course

TABLE 5 also expresses activity structure with a

composition of objects seen in the leftmost column.
After selection of strategies we prescribe concrete

instructions. (See Figure 5)
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able to express external resources for referende an
locating existing assets for reuse at concepéval.
Models expressed in terms of generalized
characteristics of categories, will serve as model
selection criteria to study instructional desigartRer
research of this study will be guided by the follogy
questions. How well the strategy selection criteria
work with us? How can we integrate assessments of
learning, as LO component?
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