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ABSTRACT

Prior to the implementation of e-learning in universities, 
teaches were the major curriculum provider, but currently 
more and more teaching is carried out through e-learning 
systems, learning managements systems (LMS), virtual 
learning environments (VLE) etc. The use of e-learning
provides teachers with a number of new possibilities, but 
also new educational challenges and limitations due to 
the inflexibility and limitations of many the e-learning
systems in shaping the learning material. To avoid that 
the inflexibility and limitations of the e-learning systems
eclipse the knowledge, pedagogical and communicative 
skills of the teacher, we suggest an empowerment of teacher-
authoring of learning material through alternative, easy-to-
use authoring tools with easy-to-implement file-outputs.
Our initial experiments show that it is feasible to transform 
PowerPoint-based university lectures into problem-oriented, 
Flash-based learning programs through easy-to-use and 
flexible tools such as Macromedia Captivate, thus enabling
teachers to act as autonomous authors of web-based learning 
materials. However, our experiences also show that there 
are a number of educational, technical and organization 
aspects that should be addressed.

Keywords: Teacher-authoring, learning objects, learning 
material, teacher empowerment, e-learning.

1. INTRODUCTION

There may be different reasons for implementing blended
learning/e-learning in university education, such as the 
need to support different learning styles of the students,
enhance the efficiency of lecturing time, accommodate
repetition (e.g. of demanding curriculum) and to support 
distance learning [15, p. 54].

Research and several surveys have shown that e-learning 
materials are difficult to reuse. The best results are most
often obtained when e-learning is developed specifically for
particular students, a course and curriculum [19,4]. This
finding underlines the need for simple methods to develop
web-based learning materials (or “learning objects”) – ideally 
methods that can be used by the teachers themselves.

Developing web-based learning material for a specific course is
in many cases a vast task involving requirement specification
and planning of learning strategies followed by the actual 
development, programming, implementation, and follow-up. 
The process often involves a complete development team
including programmers, server administrators, pedagogical 
experts, subject advisors etc. However, it does not necessarily 
have to be that exhaustive.

For situations in which electronic teaching materials such 
as PowerPoint or Impress presentations, images etc. are 
already used for “traditional” university lectures, and for 
situations in which teachers are primarily interested in 
applying e-learning in order to let the students repeat difficult
curriculum, “save” valuable lecturing time, support various 
learning styles or maybe to allow students to further explore 
the subject on their own, teachers are able to personally 
develop learning material using easy-to-use and flexible
authoring tools such as Macromedia Captivate [13], Microsoft
Producer [14], and OpenOffice.org Impress [9].

The aim of this paper is to increase awareness of the growing
possibilities for teachers to author e-learning material, to 
encourage an open policy that supports teachers who wish 
to use different learning technologies, and to emphasize
that e-learning can be developed by teachers and that this 
development does not necessarily have to include additional 
pedagogical experts, programmers etc. In addition, this 
paper will identify some of the issues and challenges related 
to the empowerment of teachers.

2. WHY EMPOWER TEACHERS?

There are strong arguments for empowering teachers to
develop their own learning material. These arguments include
the teachers’ pedagogical expertise in communicating the 
specific curriculum to specific students, their knowledge
of the specific subject, and their established role as the
“learning channel”. Prior to the implementation of e-learning 
teachers usually had full control over the teaching style, 
which often had been iteratively refined through hands-on
experience. However, with the implementation of e-learning 
teachers are often faced with an inflexible, predefined system
that does not necessarily support the different needs of
teachers, students, and the curriculum. Perhaps it is time 
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to return some of the power to the teachers and preserve 
their teaching expertise. One possibility is to empower 
teachers to author web-based learning material themselves 
with the help of easy-to-use tools.

In the autumn of 2005, we, the E-learning Unit, were 
given the opportunity to collaborate with a lecturer on 
an experiment with communicating difficult curriculum
using tools for developing web-based learning materials. 
Due to new curriculum requirements the lecturer needed 
to restructure and compress two lectures for a graduate 
course in Human-Computer Interaction into one lecture. The
two original lectures were each well-established, including 
PowerPoint presentations and student exercises. Our time 
frame was limited so we had to come up with a solution 
that was fast and easy to implement and did not require 
further manpower.

3. EXPERIMENTS WITH AUTHORING OF 
LEARNING MATERIAL WITH EASY-TO-USE 
TOOLS

As a solution to the challenge we decided to use the screen-
capture and simulation tool, Macromedia Captivate, to 
transform the existing PowerPoint presentation used in the 
course into web-based learning materials. With Captivate we 
were able to import the existing PowerPoint presentations 
and easily add interactivity, timing, quizzes, speak, extra 
information about the curriculum, and references to 
relevant websites and other online material. We were able 
to compensate for the additional information that would 
have been provided in a “normal” lecture and in some ways 
even improve the lecture though the “active” links, extra 
elaborating information, and student-controlled timing. 
Two-way communication with the lecturer was replaced 
with online discussion forums and an e-mail option. 
Finally, the edited presentations were exported to Flash 
objects, making them easy to implement in Dokeos (the 
e-learning system of the university) and readily accessible 
to the students. 

Several theoretical considerations about the instructional 
approach (e.g. behavioralist, cognitivist, constructivist, and 
situationalist) [11, p. 13] and the structure and subdivision 
of learning materials [19,2,11] guided us during the 
development of the e-learning material. These considerations
aided us in the development of the material in light of the 
specific curriculum, teaching style, the characteristics of
the students and how the material should be incorporated 
in the course. Research indicates that the application and 
shape of learning material should be constrained by the 
specific curriculum and learning purpose (e.g. as simulations
for science experiments in [1] and [3]) [19,11], making it 
is impossible to give general guidelines. 

Due to the promising results (e.g. [6] and [8]) and popularity 
in Danish university teaching of the social constructivist 
approach (as represented by [18,12]), we decided to adopt 
its educational theories as a concept for the shape and 
organization of the learning materials. This resulted in

small, open-ended learning materials initiated by a problem 
formulation and introduced by a “narrative” lecture ([10] 
and [19] for a clarification of “narrative”).

In practice, the social constructivist approach, combined 
with this specific curriculum, resulted in six Captivate-
generated Flash objects for each major lecture topic as 
well as examples, links to essential papers, and a few other 
supplementary materials. The Flash objects themselves were
organized as mostly linear presentations with “forward” and 
“rewind” options. Animation from the original PowerPoint 
slides was transferred to Captivate using the Capture Show 
utility [16]. Supplementary information and interactivity 
were added as timed text captions in the shape of speech 
bubbles next to theories with elaborating information (see 
Figure 1), and as active buttons linking to websites and 
other relevant sources.

 
Figure 1. Learning material in the form of a Flash object 
with a series of slides implemented in Dokeos. Using the 

control buttons at the bottom-right, it is possible to pause 
and skip forwards and backwards in the presentation. The
speech bubble contains elaborating information about the 

contents of the current slide.

The Flash objects and other learning materials were then
organized after topic into three folders in Dokeos. Each
folder was given a relevant title and short description 
(see Figure 2). A narrative lecture was used to introduce 
the most fundamental portion of the curriculum and the 
online learning materials. In order to further promote 
the use of all the material, a mandatory, problem-based 
assignment was formulated in such a way as to lead to 
an explorative use of the entire program. The problem
formulation of the assignment and a PDF-version of the 
PowerPoint presentation from the lecture were also made 
available as extra material in Dokeos. 

In general the students were very satisfied with the materials,
and a survey showed that 65 % used the Flash objects as 
one of their three most important sources of information 
(out of ten different sources: the lecture, the curriculum
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Figure 2. Structure of learning materials in Dokeos. In this 

figure all of the document folders are expanded in order
to provide an overview of all the learning materials. The

bottom six htm-documents include the Flash objects.

papers and textbooks, classmates, other courses etc.). 55 
% of the students had voluntarily studied the extra online 
learning material in order to obtain a deeper understanding 
of the subject (despite the fact that only one of the students 
had previous experience using e-learning material). The
quality of the submitted assignments as well as a “before 
and after” assessment of the students’ immediate knowledge
indicated that the combination of the web-based learning 
materials with the narrative lecture and other resources 
had given positive results. 

4. TOWARDS TEACHERS AS AUTHORS

Our experiments showed that it is possible to develop and 
implement user-friendly and efficient web-based learning
material based on existing PowerPoint presentations with 
easy-to-use tools such as Captivate and a standard-type 
e-learning platform such as Dokeos. As a result of our 
experiments, we believe that it is feasible and probably also 
advantageous to allow the teachers themselves to develop 
and implement e-learning materials (refer to experiments 
with e.g. the Video Jukebox [17] and E-Chalk [7]). However, 
the development and implementation of the e-learning 
materials could also lead to several technical, educational, 
and organizational issues/challenges that might complicate 
the empowerment of the teachers. 

4.1. EDUCATIONAL ISSUES

Although a teacher may be experienced in preparing 
and holding “traditional” university lectures and even in 
incorporating PowerPoint presentations, he/she should still 
become familiar with certain ICT-educational guidelines 
before attempting to develop  his/her own web-based 
learning materials. 

We encountered our major challenges during the structuring 
of the e-learning materials. How could we best motivate the 
use of the learning material, structure and incorporate it in 
the course? Our experiences with the social constructivist 
approach are promising and indicate that our problem-based 
method of motivating usage is effective and our structuring
of the curriculum is suitable. In sum, our approach entails 
dividing the curriculum into numerous, small, open-ended 
learning materials with links to optional, supplementary 
information. These materials should be introduced in a
narrative lecture and motivated by a problem-oriented, 
cleverly worded assignment. The elaborating information
that is usually provided in the lecture should be included in 
the learning materials - e.g. as speak, pop-up text messages, 
or through links to external resources.

Using other instructional approaches may lead to other 
educational challenges; however, from a pragmatic viewpoint, 
the major challenge is to condense these different approaches
into application-oriented, easily-accessible guidelines for 
teachers. It is crucial that the teacher is able to easily and 
quickly apply these guidelines in practice. 

4.2.  TECHNICAL ISSUES

The major technical challenge is providing a usable 
and accessible authoring tool for the teachers. The tool
should be easy-to-use, flexible (in shaping the material),
and not have demanding system requirements such as a 
special operating system or hard-to-administer licensing. 
Furthermore, the tool should be widely supported either 
through a help-desk on the university or on the internet in 
general. The learning material itself should be technically
accessible to the students, which means it should not require 
extraordinary client software or plug-ins, hardware, or
broadband connections. It should be easy for the teachers 
to implement – ideally it should be possible to upload 
the material to a random web-server, an existing CMS 
or e-learning platform. Finally, if the tool is capable of 
importing existing teaching materials such as PowerPoint/
Impress presentations, images, videos, texts etc., its utility 
is correspondingly higher for the teacher.

In our experiment we used Captivate and PowerPoint 
primarily due to the existing materials (PowerPoint 
presentations of the curriculum were already present), 
and the fact that Captivate is able to import complete 
PowerPoint presentations, generate interactivity, and export 
to Flash objects. Flash was a good choice due to its high 
accessibility, integration in different browsers, compliance
with different operating systems,and its minimum bandwidth
requirements. Furthermore, Captivate is easy to use in 
proportion to its high utility and its interface is familiar 
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to users of other Windows applications. Other authoring 
tools such as Producer and Impress may also be of interest 
due to their ability to use wide-spread teaching materials 
such as PowerPoint or Impress presentations as starting 
points. 

None of the students encountered significant problems using
or accessing the e-learning material. Some of the students did 
suffer from slow internet connections and thus experienced
some minor waiting time. The implementation in Dokeos
did not cause any problems, and the materials were easily 
uploaded using the platform’s document tool. 

The development of the material itself was a little more
challenging. Though the import of PowerPoint presentations in
Captivate was straightforward, the preparation of the materials 
and the processing in Captive (adding interactivity, timing, 
text captions etc.) required some IT skills and effort.

As a result of our experiences with the technical aspects, 
we conclude that the success of using this type of authoring 
tools depends highly on its utility value (if it provides a high 
degree of educational flexibility), its ease-of-use, and how
well-supported it is. We believe that sufficient flexibility and
freedom in an authoring tool will eclipse minor technical 
difficulties and motivate teachers to make use of it

4.3.  ORGANIZATIONAL ISSUES

Political aspects such as division of power, labor, and teaching 
responsibilities are among the most important organizational 
issues. If a political decision has been made to use a certain 
e-learning system, supplementary authoring tools may be 
frowned upon. At universities where the teachers have 
freedom in their choice of teaching technologies, the use 
of authoring tools for developing e-learning is dependent 
upon a teacher’s own initiative and knowledge of a tool’s 
existence as well as available technical support and access 
to the tool. Certain organizational issues are therefore 
related to technical issues and may be solved by using an 
appropriate authoring tool. Some tools are so user-to-use 
that most users will only need limited support, and are so 
common that any necessary support is available on the 
internet. Furthermore, some technologies (such as Flash, 
Shockwave, HTML, and different video-formats) do not
require special servers, web services etc., and may simply 
be uploaded to any server or system available. And finally,
there is software that is free, open source, easy to access
or just very widely distributed, which makes expensive or 
troublesome licensing unnecessary.

Due to the open policy at our university, which allows 
us to use whatever tools we find appropriate, as well as
the ease with which Flash objects can be implemented in 
Dokeos, we have not experienced major organizational 
issues. Nevertheless, we recommend becoming familiar 
with general university policies before making use of an 
alternative tool in order to avoid technical or educational 
entanglements. If a university does have very strict policies 
dictating that only certain educational tools may be used, 
this may become an opportunity to reconsider those 
policies. 

5. CONCLUSIONS

There are several factors that favor allowing teachers to
develop and implement e-learning material. Teachers have the 
necessary pedagogical expertise and subject knowledge, and 
they are in the best position to target the materials towards 
the specific course, curriculum, and students. Nevertheless,
only very few teachers are currently able to develop and 
implement proper e-learning, either because of their lack 
of IT skills or because of the inflexibility of the available
e-learning platform. Providing teachers with an easy-to-
use authoring tool makes it possible to preserve teacher 
knowledge and skill and develop e-learning programs that 
match the characteristics of a course, students etc.

Our current experiments did not include studies about 
teacher acceptance and compliance, and we are therefore 
not yet able to conclude whether or not the idea of teachers 
as authors of e-learning will succeed in practice. Certain 
educational, technical, and organizational challenges need to 
be addressed and solved, and the teachers themselves need 
to be motivated to author and use e-learning. However, the 
educational, technical and organizational issues that we 
have identified here are not insoluble and the circumstances
for allowing relatively IT-skilled teachers to author web-
based learning materials are already present. The idea of
empowering teachers as authors through easy-to-use tools 
seems therefore sensible and feasible. If the teachers are 
motivated and the educational, technical, and organizational 
circumstances are promising, then we suggest that universities 
start experimenting with empowering the teachers as authors 
of web-based learning material.
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