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Communication Technology ) ¥ #2235 ~ HEMEAXMAIA AR S - BAAA/N
B 58] o BEBUN - WI3RE ~ SR~ ZRRE BN BT IR K EE SR
RIS B At i < A » DA AA BET IR BAARERS I - DI HE IR
#5557 (Department of Education, 2010 ; Department for Culture & Department for
Business, 2009; Department of Broadband, Communications and the Digital Econo-
my, 2009; The Prime Minister Office, 2006 ) °
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W~ RIS T T~ LSS REBUN B S i B B HH R B
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YR B EB R AN A BOE ERE R B R - HBE AT BUA R
B A ER R R AR A FIBAT - SRR R AR - G
P s A 2 L B o 2 B A SR A HE SR B+ RE BV R B E A B £
T PR - NAEYML HAF S SCORM RUREHE » [K] [k ELfi m] 8 4 1o FH 1
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objects ) ~ A BIZHALEYI: (Interactive ELO ) F5 » HFHE AV ATREIA] -
TEA S SUREE IR R E R IEESE - BT ERG@EEFR - DFORHT
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RIBEEYICERER - BRSO B Ay EE (Chai, 20105 Chit-
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B A BRG] ~ ATl - R IR ER A B SR I B N S 2 i
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B OR G R/ NBUR R B AL - FRIRZ R R TR 2 2B -
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MHEIPE - [KlL » Kruse (2008 ) 258 v R F PSR BUSLERE B (Rapid Prototype
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Abstract

With the continued development of information and communication
technologies, and an increased acceptance for new technological products, the
digital learning environment has gradually matured. Governments worldwide
have invested financial and human resources to create e-learning courses and
develop e-learning materials for four purposes: 1. avoid duplicating the same
curriculum, 2. increase learning options, 3. enrich the learning experience,
and 4. support a society for lifelong learning. This study attempts to apply
the ADDIE instructional design model, along with Rapid E-Learning tools,
to develop learning objects for “Research Methods”, a common graduate
course in the Library and Information Sciences department. The certification
standards for e-learning materials, issued by the Ministry of Education,
were adopted as the assessment tool to understand the learner’s attitude and
preference regarding those learning objects. It is expected that the research
outcome serve as a basis for formulating DLO design principles, and for better
applying DLOs in the classroom environment.

Keywords: Digital learning objects; E-Learning materials; Instruction design;
Research method; Reusability

SUMMARY
Purpose of the Study

This study aims to understand how college faculty members utilize existing
pedagogical models and digital learning models to develop e-learning materials.
A “Research Methods” graduate course was targeted for the development and
production of e-learning materials through practical application. Using formative
evaluation, this study assessed how students used such materials and how design
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principles and implementation methods were modified, thereby establishing a
feedback mechanism for the design and usage of these e-learning materials.

Literature Review

This study reviews the definition and properties of learning objects, and the
principles of instructional design. The common properties of a learning object
include reusability, durability, granularity and independence (stand-alone). The
principles of instructional design under review include Layered Learning Design,
the Cisco Reusable Information Object Strategy, Certification Standards for
e-Learning Courseware by the e-Learning Quality Certification Center in Taiwan,
and the ADDIE instructional design model with the CIPP evaluation model.

Although ADDIE is a common approach to instructional design, Kruse
(2008) notes that the ADDIE approach tends to emphasize systematic, linear
development, and is therefore inflexible and more time consuming. Kruse
suggests the adoption of a Rapid Prototpye Phase to facilitate the process of
digital objects development.

Based on the literature review, this study adopted the ADDIE model as
its theoretical foundation, and utilized Rapid E-Learning Tools as the primary
development apparatus. Layered learning design and Rapid E-Learning models
were used as the basis for designing and developing learning objects.

Research Method and Procedure

This study followed the ADDIE model, proceeding step-by-step through
analysis, design, development, and implementation, as well as evaluative
measures. The analysis includes theme analysis, student analysis, learning
environment analysis, utilization timing analysis, existing resources analysis,
media analysis, and cost analysis. The results of these became the guideline
for the next stage. At the design stage, the content and preliminary structure
of the digital learning object (DLO) was decided. At the development and
implementation stage, Adobe Captivate 3 was used as the tool to develop the
digital content for use on a personal computer. Through the formative design
process, the interface and content of the learning objects were evaluated and
modified.

From 2008 to 2010, the study targeted two learning objects, “Questionnaire
Method: Construction of Good Questions” and “Interview Method”, for five
formative evaluations. An English version and two consecutive Chinese versions
of the Questionnaire Method learning objects were evaluated after the researchers
learned that language of the DLO was a major concern for study participants.
Two versions of the Interview Method learning objects were also evaluated, as the
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second version was modified using feedback from the first evaluation. Research
participants were 45 graduate students from the Library and Information Science
Department in two major universities in Taipei, Taiwan. Data collection was
conducted at multiple times, including before class, during class, and after class,
primarily using questionnaires, interviews, and observations. Content analysis of
the data was then performed to answer the research questions. Based on different
evaluative goals, one or more aforementioned methods were simultaneously used,
and data analysis was conducted with the goals and problems of the evaluation in
mind. The details for each evaluation and the lessons learned in each evaluation
are also described.

Research Results

This study divided the necessary precautions in e-learning material
development into three aspects for discussion.

1.DLO Development Process

For a college faculty member developing DLOs on her own, there are four
major concerns that merit special attention: First, the faculty member could search
beforehand for existing DLOs that suit her needs. Second, she must assess her
own qualifications as a DLO developer. Third, she must select appropriate DLO
developing tools based on available funds, the classroom environment, course
content, educational goals, student attributes, and her own teaching style and
technical expertise, among other factors. Finally, she must adjust her curriculum
design — as well as her DLO creation, usage, and evaluation methods —
according to the results from implementing DLOs in the course. Additionally,
she may also choose to share her experience in DLO usage with other faculty
members.

2.DLO Content Structure

There are two main principles in DLO design: “multifaceted repeated
learning” and “gradual progressive learning”. The first principle refers to
explicate concepts from multiple perspectives using a variety of methods, without
providing too much information at once. One method is to provide a knowledge
map, for example. The second principle is that DLO content structure should
encompass four main components: pre-learning preparation, learning content,
learning evaluation, and opportunities for extended learning. The results of
this study suggest specific considerations for each part of the structure and the
conditions for precaution in DLO design.

3.DLO Interface and Function Design Structure

This part is comprised of two subparts: interface and functional design;
and the selection of a system implementation platform. Interface and functional
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design must abide by the principles of simplicity and consistency. Simplicity
requires consideration of color, font type, font size, phrasing, media animations,
automated page-turners, sound effects, image metaphors, etc. Consistency
encompasses three aspects: content structure, browsing function, and file type.
Practical suggestions for each aspect in the consideration of interface and
functional design, based on the evaluation results, are proposed. As for system
platform selection, the course website platform that students are most familiar
with would be best. GoogleSite is also an alternate option. Given sufficient
funding, human resources, and time, designing a customized website can also be
considered.

Discussion and Suggestions

Based on the series of formative evaluations on the design of DLOs, this
study suggests four main points that warrant close attention when designing a
DLO for a college course, such as “Research Methods™:

1. Functionality: the importance of a browsing mechanism, a learning map,
and instant feedback.

2. Granularity: the role and function of hyperlinks.

3. Reusability (Language and Copyright issues): the need for greater effort
in the production, dissemination, and sharing of DLOs or e-learning materials.

4. Reusability: consolidation of resources is important for faculty to adopt
learning objects in course teaching.

Conclusion

This research is, in essence, an exploratory study aimed at investigating
how college faculty members design, use, and assess learning objects in the
learning environment to enrich students’ learning experience, especially with
limited financial and human resources. Rapid E-Learning Tools may accelerate
DLO development as a whole while lowering development costs. The faculty
member’s curricular strategy and teaching style; characteristics of the subject;
student attributes (e.g. background knowledge and learning style); as well as
student and faculty expectations of DLOs may all influence the design, usage, and
methods for evaluation of DLOs.

Generally, the content of a learning object encompasses three major parts:
concept, example, and learning evaluation. A clear learning goal and a learning
map will equip students with a clear knowledge structure beforehand, and thus
minimize anxiety during learning. Structured and systematic design supports the
students’ concentration and interaction with the content. Real, relevant examples
can motivate students to learn, and evaluations with instant feedback can help
students assess their own understanding, and in turn reinforce the learning outcome.
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Suggestions for future research include investigating how students and
learning objects interact; the usage of existing domestic e-learning materials;
investigating and summarizing the functions and characteristics of reusable
learning objects; the relationship between design principles and curricular
strategies, and/or the classroom environment; investigating how the design of
internal and external hyperlinks in a DLO affects students’ learning outcome.
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