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AbstrAct

This chapter argues that good design has to be at the heart of developing effective learning objects. 
It briefly outlines the “knowledge engineering” approach to learning objects based on metadata and 
packaging. The knowledge engineering approach, however, ignores the issue of how to design and 
develop pedagogically effective learning objects. The chapter concentrates on the central issue of the 
design and development of learning objects. The first part of the chapter outlines and illustrates key 
design principles. The middle part of the chapter examines how these can be embedded in an “agile” 
development methodology for developing learning objects. The following section shows how effective 
designs can be captured and made available in a tool to support the authoring and repurposing of 
learning objects. Finally, the chapter examines the wider picture linking learning objects and learning 
designs and points to the challenge of “layered learning design.”

“The use of learning objects promises to increase 
the effectiveness of learning …”

– Duval et al. 2003

IntroductIon

Strong claims have been made for the pedagogical 
impact of learning objects. The bulk of the work 

on learning objects has been based on an approach 
that emphasises the description (through meta-
data) and interoperability of learning resources 
across computer systems. This is embodied in the 
international standards for metadata (IEEE, 2002) 
and content packaging (IMS, 2007). This chapter 
argues that high quality design and development of 
learning objects is crucial before we get to issues 
of metadata and software packaging. The primary 
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message of the chapter is good pedagogical design 
is at the heart of effective learning objects. 

This chapter thus focuses on the issue of the 
design and development of reusable learning ob-
jects. The term “learning object” has been subject 
to considerable ambiguity in interpretation. The 
chapter clarifies the definition of learning objects 
that underpins the work described in the paper 
(the issue of clarification of the different meanings 
applied to learning objects is revisited later). The 
chapter then discusses two types of design prin-
ciples: pedagogical design principles—to create 
effective learning experiences—and structural 
design principles to enhance the potential for 
reuse. The design principles are illustrated with 
several examples including the “learning objects 
for programming” project which won a European 
Academic Software award (EASA) in 2004. 

The middle section of the chapter then exam-
ines how these design principles can be embedded 
in a full learning object development life cycle. It 
outlines the development methodology evolved 
by the CETL in reusable learning objects (Boyle, 
Windle, Leeder, Wharrad, Alton, & Cook, 2006). 
This emphasises a flexible, agile approach which 
covers the key life cycle functions from problem 
identification, through design, to production and 
evaluation.

The chapter then moves on to discuss the 
principles underpinning the development of a 
new, second generation of learning objects. In 
particular, it points to an increased emphasis on 
the pedagogical patterns (or learning designs) 
inherent in learning objects as the primary focus 
for reuse. It describes work in developing a model 
of “generative learning objects” (GLOs), which 
makes explicit these embedded designs. This work 
is realised in an authoring tool developed to enable 
tutors to create and repurpose learning objects 
based on these reusable design patterns. 

The chapter culminates by examining the rela-
tionship between this work and wider approaches 
to reusable learning design. This discusses how 
major areas of work in learning design (AUTC 

Learning Designs, 2002; Dalziel, 2003; Harper 
& Oliver, 2002) may be related to the GLO work 
within a consistent conceptual framework.

The chapter refers extensively to the work of 
the Centre for Excellence in Teaching Learning 
(CETL) in reusable learning objects. This centre 
was set up in April 2005 with funding from the 
Higher Education Funding Council for England. 
It is a partnership or three universities: London 
Metropolitan University, the University of Cam-
bridge, and the University of Nottingham. It has 
incorporated the work of the partners carried out 
prior to the advent of CETL, and further developed 
these areas extensively. The design principles, 
methods, and tools described in this chapter are 
incorporated in the work of the centre. The CETL 
Web site provides access to specimen learning 
objects and to the supporting methodologies and 
tools, mentioned in this chapterer, as these become 
publicly available (CETL-RLO, 2007).

ApproAches to “LeArnIng 
objects” And enhAnced 
LeArnIng

The quote at the beginning of the chapter by Duval, 
Hodgins, Rehak, and Robson (2003) expresses an 
aspiration that learning objects should increase 
the effectiveness of learning. Different strategies 
may be adopted to achieve this aim. One major 
focus has been the development of international 
specifications for learning objects. The central 
specifications are IMS Content Packaging, 
SCORM, and the IEEE Learning Object Metadata 
(ADL, 2006; IEEE, 2002; IMS, 2007). The IMS 
content specification provides a standard way of 
packaging learning objects so that they may be 
transported across software systems. The learn-
ing objects may then be unpackaged and reused 
within the client learning management system. 
The primary aim of IMS Content Packaging is 
thus to deal with the issue of interoperability. 
SCORM extends the IMS work by providing 



 

 

15 more pages are available in the full version of this document, which may be

purchased using the "Add to Cart" button on the publisher's webpage: www.igi-

global.com/chapter/design-learning-objects-pedagogical-impact/20893

Related Content

Complexities of Coordinating Service-Learning Experiences in Rural Communities
Urkovia Andrews, Yelena Tarasenkoand Kara Holland (2022). Research Anthology on Service Learning and

Community Engagement Teaching Practices (pp. 841-854).

www.irma-international.org/chapter/complexities-of-coordinating-service-learning-experiences-in-rural-communities/296341

Beginnings in Instructional Design and Culture
Patricia A. Young (2009). Instructional Design Frameworks and Intercultural Models (pp. 1-24).

www.irma-international.org/chapter/beginnings-instructional-design-culture/23912

Functional Relevance and Online Instructional Design
Glenn E. Snelbecker, Susan M. Millerand Robert Z. Zheng (2011). Instructional Design: Concepts,

Methodologies, Tools and Applications  (pp. 342-358).

www.irma-international.org/chapter/functional-relevance-online-instructional-design/51828

A Bibliometric Analysis of Students' Collaborative Learning and Online Social Presence via Tencent

Meeting and WeChat
Ruobing Qinand Zhonggen Yu (2022). International Journal of Online Pedagogy and Course Design (pp. 1-21).

www.irma-international.org/article/a-bibliometric-analysis-of-students-collaborative-learning-and-online-social-presence-via-

tencent-meeting-and-wechat/311438

The Impact of a Scaffolded Assessment Intervention on Students' Academic Achievement in Web-

based Peer Assessment Activities
Chien-I Lee, Ya-Fei Yangand Shin-Yi Mai (2020). Learning and Performance Assessment: Concepts,

Methodologies, Tools, and Applications  (pp. 596-610).

www.irma-international.org/chapter/the-impact-of-a-scaffolded-assessment-intervention-on-students-academic-achievement-

in-web-based-peer-assessment-activities/237547

http://www.igi-global.com/chapter/design-learning-objects-pedagogical-impact/20893
http://www.igi-global.com/chapter/design-learning-objects-pedagogical-impact/20893
http://www.irma-international.org/chapter/complexities-of-coordinating-service-learning-experiences-in-rural-communities/296341
http://www.irma-international.org/chapter/beginnings-instructional-design-culture/23912
http://www.irma-international.org/chapter/functional-relevance-online-instructional-design/51828
http://www.irma-international.org/article/a-bibliometric-analysis-of-students-collaborative-learning-and-online-social-presence-via-tencent-meeting-and-wechat/311438
http://www.irma-international.org/article/a-bibliometric-analysis-of-students-collaborative-learning-and-online-social-presence-via-tencent-meeting-and-wechat/311438
http://www.irma-international.org/chapter/the-impact-of-a-scaffolded-assessment-intervention-on-students-academic-achievement-in-web-based-peer-assessment-activities/237547
http://www.irma-international.org/chapter/the-impact-of-a-scaffolded-assessment-intervention-on-students-academic-achievement-in-web-based-peer-assessment-activities/237547

