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Abstract — The goal of this work is to offer a methodology to produce on  -line courses on the Web, allowing an
improvement on the creation process.

This proposal is based on practical experiences conducted at NMI and theoretically on three main aspec ts: the chosen
method on content creation, the way how will this production be structured ~ — shall be defined as the product lifecycle, and
how to manageit, employing in this case the concepts of project management.

To understand this proposal, the associa ted subject are: e -learning, instructional models for course construction, project
management and creation of digital content.

Finally a methodol ogy of this proposal is showed in order to create Web courses, in addition to a case of study illustrating its
utility.

Index Terms: e-Lerning, Digital content, web, Project management

1. Introduction

The goal of this article is to recommend a methodology to support the production of courses available through the web. It is
based on new methodologies projected to the e-learning, the instructional design and the project management.

This proposal was based on the first experience in the construction and application of a course web for the attendants of
the post offices of the Brazilian Company of Mail and Telegraphs. During this experience, problems were identified in the
planning, execution and application of the course. The main problems were: absence of a systematic process which guided
the project, aim of the project not well documented, lack of control, flaws in the communication and the project
measurement.

From this paper analysis, it was proposed a hew concept for the course applying to project management through the eye
of the e-learning, presupposing that the simulations usage based on multimedia resources.

This study developed a methodology to produce web courses that will be presented in this article. Also, it will present an
application, which resulted in improvements in the construction and effectiveness of the training.

The methodology is structured in four stages, divided in two parts that interrelate, still they are simultaneous and
interdependent: the project management and the process of the course development, which we referred in this article as being
product lifecycle.

For each one of the stages of the project management, which are: definition of the project, planning, control and revision,
there is a process corresponding to product lifecycle: rising of requirements, production of the project plan, execution of the
project and evaluation. For each one of the stages it will generate products that will support the subsequent stages, thus
supporting the whole methodology, Figure 1.
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FIGURE 1
Structures of the Methodol ogy

2. Methodology Description
2.1 Stagel- Project definition — Requirements rising

The definition is the process of formal recognition of the beginning of a new project. In some organizations a project is
formally initiate after the conclusion of an evaluation of requirements, of a study of the viability, of a preliminary plan or in
any equivalent way of analysis that has been initiated.

During the stage of definition of the project, the rising of requirements is executed through instruments, which are
questionnaires, forms, maps and graphics. These instruments are: definition of the objectives of the organization,
identification of the profile of the target public and definition of the learning objectives, resulting as final product of this stage
the document: basic project.

This document authorizes and guides the project formally. It should include, directly or for reference, other documents
such as:

- Definition of the objectives for the organization; these objectives are gathering the description of the needs connected
to the project.

- Analysis of the audience identifying the profile of the target public and also the methodology to be used to develop the
training program.

- Learning objectives described.

- A complete description of the product to be developed, including the by-products.

- Estimate deadline to develop the project.

- Estimate number of people in the developing team of the project.

- Estimate of costs.

In table 2.1 it is related to the most important matters to be considered in this stage of the project, as well as the
instruments to be used to support in this process.

It is important to reflect on that the definition of the objectives of the organization, and the identification of the profile of
the target public can be collected in parallel, for complete analysis. It will contain the information necessary to definition of
the learning objectives.
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Goals

Definition of the
organization
goals

Identification of
the target public
profile

Main Information To Be Collected

1- An executive summary must be produced. It should offer
a general sight of the organization about the project as a

whole.
2- We should reach a detailed description of the need or

problem that the organization or institution must solve, this
must include a commercial problem description and
performance which is expected after the training, as well as
the information about the company parts involved direct or
indirectly with the project. The document must include
enough information to structure a basic plan project. (Initial
proposal).

3- It must be included in the definition of the objectives of
the organization, which are the technical requirements
about the project execution.

4- Interview the organization management team who will be
part of the project.

1- The profile of who will use the solution of the e
learning. (Target public).

2- Search for the need of auxiliary training to develop
some abilities in the target public.

3- Participants degree

4- Level of experience in technology.

5- Check the forms of training that the users have

attended before.
6- Interview the students

While developing the objectives of learning we should
always specify the audience and the behavior expected
after the course closing or any e learning event.

Instruments to
basic project
production

Attached A1.
Instrument 1
Objective
description

AttachedA2.
Instrument 2
Audience Analysis

Results

-The general goals and
objectives of the project.

-The duration of the project.

-The evaluation criteria,
success that the organization
expects with the project
development.

-Technical specification about
the project development;

-Team;

-Project costs.

-The kind of event of learning
and some characteristics that it
should have and are defined
from these results.

It will be defined if there is a
need of complementary
training.

Audience Behavior Condition
- To whom the - What student will be | what
learning able to do after conditions will -Methodology proposal to be
Definition of the objectives be training? And how? |garning be used;
learning formulated for? - How will the guider required? Attached A3 -
objectives know about the Inatrament 3 . Lsammg_ob]ectwes of
achievement during the presentation;
? s
“How will the Pehnitian ofi - It is defined the methodology
organization know? learning objectives t(; t::ve[upmem and application
(1} e COUrse.
1. Definition of the main subjects to be developed in the
training.
2. Check the existence of content to this event of
learning that have been formulated previously by the
organization.
TABELA 1

Definition of the project and requirementsrising
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The gathering of information collected and analyzed in this stage of rising requirements creates a document: the basic
project plan. This document should be analyzed, among the developing team of the project and customers, so that the closing

of a proposal for the learning event can be accomplished.
2.2 Stage 2 - Planning — Project Plan

It is developed in this stage the structuring of the course and also the activities that will take place during its construction.
The functions are identified and described and the tasks of the executive team, as well as the management activities, the
abilities, knowledge and attitudes requested to its duties and established the patterns to work performance.

The planning stage has the largest number of involved processes. It is the stage of larger importance, in the construction
of a project of this nature, when they organized all information and described all the auxiliaries’ plans to the administration,
minimizing the problems in the execution stage.

The result of the planning stage is the "project plan document”, which includes information necessary for its execution.
This document has as primary information the "basic project”, developed in the definition stage, besides other essential
management plans for the following stage, the one of execution of the project.

The project plan is formed by a collection of documents used to control and to manage the project execution. The project
plan development uses the definition stage exits, the basic project, creating a solid document that can be used to guide the
execution as well as the project control.

For courses’ development, the project plan can include:

- The declaration the project scope

- The course defined structure

- WBS - Work Breakdown Structure

- The estimated dates to begin and end of activities and attributions of responsibilities of each WBS sub product

- The description of the team and its costs/efforts expectation

- The estimate of costs

- Auxiliary management plans, such as communication, risks and restrictions, control, etc.

We will detail each item of the project plan, as well as the instruments produced to assist its development in Table 2.
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Instruments/
Documents

Product Description

Based on the risks dentified during the identification phase and project planning, 1 2ched A-11

Risk and restrictions plan i's a document, whichdesciesthe possve prolem, whichcan occur during o4 7
the project. document
; Attached A.12
Control Plan Definitions of points, which must be controlled during the course. Instrument 12 Control
Document
TABLE 2

Project Plan Details

The main document to be used during the stage of execution of the project is WBS. WBS - Work Breakdown Structure
or analytical structure of work division, it is a grouping of elements generated in the planning stage. This structure organizes
and defines the global mark of the project and it supports the execution and control. It is represented by the levels of activities

and tasks. It could be of two types (product or service), being the inferior levels a detailed representation of a superior level to
them.
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=Scene 1
- Routine
= Storyboard
« Text
- Audio
~ Video
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- Animation
= Integration
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~INTEGRATION
~TEST
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FIGURA 2

Division Structurefor the course construction

We began the set up for the smallest tasks. We built the objects (text, images, videos, audio, animations) separately;
these objects are integrated to generate a scene. After the conclusion of the integration stage, the scene is tested and revised.
This sequence is applied in all of the scenes that are integrated in the end of its execution, testing, revision and generation of a
module. That sequence repeats to the set up of al of the modules, concluding then with the integration, test and revision of
the complete course.

Below we present the sequence of the set up of WBS, as well as of the objects to be used in the set up of the course
(FIGURE 3).

complementary
routine routine object

v " production L audio images
»  story board }
'y

{
v

object integration

v
tests

v
revision

FIGURE 3
Sequencing of the activities proposed for the scene

To smooth the progress and the activities execution, the WBS proposal was to built taking into consideration the course
structure adopted for this model: a mixed structure, in which part of the structure is hierarchical and part isin the net.

We presented then, a course structure subdivided in modules, these modules, in scenes and these in objects (schedule,
story-boards, texts, audio, videos, animations and images), Figure 3. We gtill have the repetition of some tasks during al of
the phases of the project, which are: integration, test and revision.

The module of the course represents the largest unit of information to be built. The scene acts as the smallest unit of
information of the course, it is structured as a content sequence, evaluations and interactive activities or not.
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With the plan concluded the execution of the project is accomplished. This part is controlled from a metric defined in the
planning, creating the final product of this stage: the course.

2.3 Stage 3- Control - Execution

The control in a project assures that the objectives are being reached, through the regular monitoring of their progress. It
is important also to identify the variations of the project plan, creating corrective actions to be taken when necessary.

The work accomplishment during the execution of the project should be monitored and measured regularly to identify
the variations in the project plan and in al plans auxiliaries. When there are deviations, these plans are analyzed during the
development of the project. As significant deviations are identified (those that can put it endangered the project objectives).
Adjustments will take place through the repetition of the appropriate planning processes to that case. For instance: to not
accomplish a deadline activity, it may requires adjustments in the human resources, the need or not of extra time, or the
balance between the budget and the deadline in goal of the project. To control also means taking preventive actions, getting
ahead problems.

- Change control of the mark - it controls the changes in the mark of the project.

- Chronogram control - it controls the changes in the chronogram of the project.

- Cost contral - it controls the changes in the budget of the project.

- Performance control of the acting - it collects and publishes performance information. This includes status reports,
progress evaluation, and new estimates for the project.

- Risk control and monitoring - it accompany the identified risks, it monitors the existent ones and it identifies new
critical points, guaranteeing the execution of the risk plans. Finally it evaluates his/her effectiveness in reducing risks.

The process execution of a course brings the planning to evidence, creating as final product the complete set up of the
course. The project execution should constantly be followed by the manager, along with the customers. Therefore it is
fundamental that managers are updated and tuned with the requirements and definitions of the project, so that the execution
result - the concluded course — reaches the appropriate expectations.

Scene and Course Modules Integration Complete Course

g Ug =) = . BpxE “he

FIGURE 4
The set up of the course.

After the execution stage, we go ahead to the course and revision evaluation.

2.4 Stage 4 - Revision - Evaluation

The course development is not just a process with beginning, middle and end but a continuous development cycle.

It is a constant in course projects, analyzing, projecting, construction, evaluation and redesign. These aspects always seek
for the largest effectiveness. In general, the more we use cycles in the construction of a course, the better will the final results
be.

We adopted as a solution for the course improvement, the approach of fast prototyping, therefore, it will build a single
scene or asmaller module and test it immediately.

After, starting from the identified and solved problems, we applied the solutions in the remaining course components and
if it is appropriate for whole course.

As earlier we test the smaller components as fast we will have the solution for the problemsduring the course
development.

As evaluation takes place, we assume that there isn’t any perfect in its first version, and that all courses can be improved.
Therefore, after the construction of a course, we evaluated its effectiveness. Such evaluation will guide us to advancements
that can be implemented for the continuous course’ s improvement.
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The evaluation of a course can be made through the application of a pilot course, where we will evauate its
effectiveness. The results should consist in a concise and effective report, presenting the success points, of tension points and
the possible solutions for the identified problems during the application. The product of this stage is the implementation of
improvements, creating new versions for this course.

A well structured project of e-learning requests a constant evaluation, not just of the final product, the course, but aso of
the results obtained by the organization. For, the first applications of the course should be followed and the revision necessary
until the product stability is reached and the organization obtains the expected results; the ones described in the basic project.

For the application of an effective evaluation, we suggested a pilot course application, as many times as necessary. A
pilot's planning should be done in advance, and it should be offered before time to avoid mistakes and the corrections can be
done before the course is presented for a larger public.

The pilot course doesn't need to enclose the whole content, but it has to include a sample, which will alow usto test all
the possihilities that will be offered during the complete course.

The steps to offer a pilot of the course and to evaluate the results are the following ones:

- Select the students: to choose people who belong to the largest group that will be trained. It is important that we set up
a large group enough so that the results will be considerable, however of the number of people that makes possible the
observation of the reactions and results.

- Prepare the students: we should always explain in the pilot course, the purpose of the test and provide the students all
the important information to which they should be attempted.

- Monitor the performance: the practice, the knowledge in technology and the attitudes of the test group should be
measured. For, it should be established points which we can measure the problems and fulfill the improvements.

- Administer the training: we should apply the pilot in the same conditions that the concluded course will be applied, in
the same place type, using the definitions stipulated for the training.

- Measure the results: by the end of the pilot's application, we should compare the performing, attitudes, and knowledge
of the group to those measured defined before the beginning of the training.

- Analyze the results: in this stage we compared the results obtained with the pilot to the learning objectives that were
developed for this course.

Another important aspect during the pilot's application is to evaluate if the presented material is enough for students
understanding. Also, evaluate if there were unexpected costs in this test and if the duration applied was appropriate to the
training.

In the end, we summarize the evaluation in a concise and effective report, presenting the successful points, the tension
points and the possible solutions for the identified problems during the pilot. This report is meant to the presentation
improvements; therefore, this should be the focus in its elaboration.

After the offering, evaluation and revision of a course, new versions are distributed, in other words, continuous
improvements in the development process. A great advantage in offering a web course is that we can share out the course
after its conclusion, with practically no extra time or additional expense. The new versions look for continuous improvements
in the development process, Figure5.

Course comlete Data Analysys Complete course

version 1 QRTION Reviséo version 2
QFFER » e -
; "
i h e F 'l‘ r 3

FIGURE 5

Phases of revision of acourse.

The revisions are made whenever necessary to update or to improve the offered course.

3. Study Case—Developing prototype

International Conference on Engineering Education October 16-21, 2004, Gainesville, Florida.



To exemplify the application of the described processes, it was chosen the first scene of the module: Account opening course
of the Postal Bank, because it is a quite representative cell of the training. The intention was not to demonstrate al of the
necessary stages to be reached as the final product, the total course but some procedures that we judged important, once we
start from a product, which is already defined and partially drifted.

We defined as starting point a new approach for the content using the methodol ogies approached in the learning using
simulations. During this process, we inserted learning concept starting from the mistakes, specialists models and histories
and, still, the reusing of the material after the learning. Besides the methodological change of the point of view about
learning, we reformulated some processes of the planning: the reconstruction of WBS was made, as well as the activities
sequencing, based in the model presented in this article, and, also, the estimates of the time period of the main activities. In
the Table 3 and 4, we can verify the restructuring accomplished in WBS.

Task Name

Postal bank

Planning

Producing

First Stage

Sequencing definition for the student interaction
Elaborate the routine completely

Send avalid routine to Prof°® Sérgio team
Image production

Animations production

Content production

Reference guide

TABELA 3
WBS used in thefirst course

- Module
- Scene
+ Routine
+ Storyboard
- Object production
- Text
+ Course content
+ Audio speaking
_ + Video speaking
- Audio
+Speaking
+Soundtrack and sound effects
- Video
- Images
+ Vetoria images
+ Bitmap images
- Animation
+ Interactive animated objects
+Animated object
- Integration
- Test —phase 1
- Revision
- Test — phase 2

TABELA 4

Rebuilt WBS, based on the presented methodol ogy

Duration
8 days?
5 days?
8 days?
8 days?
1day?
3 days?
2 days?
6 days?
6 days?
6 days?
1 days?

For the activities time calculation we used the instrument 7, proposed during the plan of the project. We presented a
picture summary, Figure 3.3 of the main activities and their respective durations here, with base in the experience that we
already possessed to begin such estimates.
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TASK/ILENGHT

Scene routine = 8h

Storyboard scene = 10h

Vetorial image - medium complexity = 4h
Bitmap image - medium complexity = 4h
Small audio speaking (record+editing) = 1h
Small video speaking (record+editing) = 4h

Animaiton -medium complexity = 4h

These information are estimated e take into consideration
the work executed by an experienced person.

FIGURA 6
Task Duration

With the material of the previous version in hands to begin the work execution, it was not necessary a complete team to
develop the tasks foreseen in WBS.

After the division of work, we defined, together, the tools that would be used for the project execution.

From these definitions, we restructured the routine. Previously, the general routine was divided in disciplines and it
aready has the final content text. This way, we took a long time to start to the execution of the objects that made up each

screen.

We decided to choose for a routine which separates module by scenes, describing, this way, it forms the navigation to be
proceeded, the objects (Figure 7, 8, 9, 10) they will built and their functions.

The course was restructured so that the student lived real situations of a bank service, learning from his mistakes and
achievements. It is important to stand out that an experience that uses simulations, doesn't exclude the need of the attendance
of atutor during the whole training process.

FIGURE 7

I nteractive objectswherethe student chooses starting fromtheclick ina" customer”, which situation he will live.
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FIGURE 8
Interactive objects and you reused.

FIGURE 9
Interactive objects that are part of the student'sroutine

SHENIE T

FIGURE 10
Aid Video to help the student during the task accomplishment

At the end, al the objects were mounted separately and in paralel, reducing the execution time of the Figures and scenes
Figures and pictures integration, Figures and the interaction objects. We presented a scene of the new module below (Figure
11) built and of the old module (Figure 12), where the differences can already be noticed starting from the applied graphic
project.

FIGURE 11

Module opening of bills - new version
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FIGURE 12

Module opening of bills - new version

4. Obtained Results

The results obtained through this partial application were the following ones:

- Through the systematic execution, we got to accomplish the tasks as they were proposed in WBS, including its
seguencing.

- We verified that the tasks duration were very close to the estimated ones. For this course scene, we observed that the
team got to accomplish what was proposed in the planning. However, for the complete course accomplishment, we would
need to reformulate the team size and the project execution time.

- From the routine and storyboard elaboration, we got to identify all the necessary objects to the course construction.

- We could support the needs of simulations’ construction of simulations inwhich the student could interact with the
course.

- We observed that for some animations there was a need of intermediate pictures, doing that movements which were not
sorigid.

- From built objects, as the manual, specialists' videos, audio clues, we could reuse these objects for later reference. This
will build a net of knowledge that is as a summarized course.

- We observed, starting from a proposed method exercise that is exposed in this paper, which the use of organized
methods, concentrated on the course production, it becomes a viable alternative to the service for the growing competition for
organizations with well-structured projects. Therefore, it sort things out; habitual problems as delay, increase of the cost or no
service of the mark are easily solved.

We emphasized the relevance of the applications of interactive multimedia resources; it alows the creation of net
concepts. Also, it will take the student to choose for the learning in the order that he decides to be more appropriate. Besides,
the multimedia applications make possible the simulations built. It is a powerful mean of trying ideas and concepts under
conditions that would be beyond the test possibilities in practice, due to the cost, length or risk involved.

They were built for this work tools for the structuring and control of the course project. Documents models make
possible the set up of the routine and storyboard. Besides the toals, it is important to emphasize the use of fast prototyping
for the course construction. This application is made to collaborate with the project execution time reduction. Also, it makes
possible the identification and correction of mistakes since the project beginning. This methodology was applied to the course
reconstruction for the Brazilian Company of Mail and Telegraphs becoming a doable alternative, minimizing organization
problems such as, delay, increase of the cost, service of the scope; smoothing the progress for the construction of other web
courses which also use multimedia resources.

REFERENCES

CLELAND, David. Project management casebook. Philadel phia: Project Management I nstitute, 1997.
GARROSSINI, DanielaFavaro. Methodol ogy proposal for production of digital content for coursesthrough web. 2004. 217f.. Dissertation (Master's degree
in Electric Engineering) - University of Technology - University of Brasilia, Brasilia

Inter national Conference on Engineering Education October 16-21, 2004, Gainesville, Florida.
12



PROJECT MANAGEMENT INSTITUTE. PMBOK - Project management body of knowledge. Belo Horizonte. Trand ation freefrom PMBOK edition 1996
- v. 1.0 made available by PMI/MG in May of 2000 through World Wide Web:

<http://www.pmimg.org.br/pmbok.html> | Accessin: 7 set. 2001.

HOWES, Norman R. Modern Project Management. New Y ork: Amacom,2001. 262 p.

MEREDITH, Jack R. & MANTEL JR., Samuel J. Project Management: Themanagerial approach. New Y ork: John Wiley and Sounds, 1995.

He/she WHISTLES, Marco. Aninvitation to theinteratividade and the complexity: new perspectives comunicacionaisto the classroom. In: GONCALVES,
MariaAlice Rezende (org.). Education and culture: thinking about citizenship. Rio de Janeiro: Quartet, 1999.

REIGELUTH, C.M. (Ed.). Instructional-design Theories and Models, Volume II: To New Paradigm of Instructional Theory. Mahwah, NJ: Lawrence
Erlbaum Assoc. 1999

ROSENBERG, Mark J. e-learning: Strategiesfor transmission of the knowledgeinthedigital era. Sdo Paulo: Makron Books, 2002.

RUSSELL, Lou. Project Management goes Trainers. Virginia(it USES): ASTD, 2000.

International Conference on Engineering Education October 16-21, 2004, Gainesville, Florida.
13



	Introduction 
	Methodology Description
	Study Case – Developing prototype
	Obtained Results
	REFERENCES

