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Abstract— Opinion Mining is a useful tool for gathering
information about customers’ opinions about products, brands or
companies. Much research in this area has been done in recent
years and a couple of tools and methods can be identified.
However, there are still challenges related to user generated
content or texts in German language. This paper proposes an
approach to combine existing methods and tools for analyzing the

sentiment orientation of text and evaluates these methods.

Index Terms— information retrieval, text mining, sentiment

analysis

I. INTRODUCTION

logs, wikis and social networks have become part of our

digital life and have changed the way we communicate

significantly. There are 255 million of websites on the
internet [1] and therefore a lot of facts and opinions are
available for companies and customers. Everybody is able to
publish subjective information about products, brands and
companies.

The exchange of information and opinions of consumers on
the Web 2.0 also means that a greater confidence in the
products, brands and services are created, which e.g. in the e-
commerce-sector leads to a higher purchase probability [2],
[3]. Therefore it is very important that companies are able to
find, extract and analyze this user generated content, because
these contents contain significant “real” market relevant data.
Furthermore it is an easy and cheap way to gain a current
market overview to generate new strategic, tactical and
operational plans and policies as well as creating relevant
brand messages.

Opinion Mining deals with scientific methods in order to find,
extract, and systematically analyze product, company or brand
related views on the internet. The identification of sentiment
orientation (positive, neutral and negative) of consumers’
opinions is an essential part of the opinion mining process.

The objectives of this paper are to (i) combine existing
methods and tools for analyzing the sentiment orientation of

German text and (ii) to evaluate these methods in relation to
their applicability and accuracy.

Il. RELATED WORK

Sentiment analysis has been studied by many researchers in
recent years. Several main research directions can be
identified:

(1) Sentiment classification based on document level: The
classification shall reveal whether the complete document has
a positive, negative or neutral sentiment orientation. [4], [5],
[6], [7] and many others have studied classification at
document level.

(2) Sentiment classification based on sentence level or on
feature level try to determine the sentiment orientation of each
sentence or feature; research work has been done in [8], [9],
[10], [11] and many others.

Most classification methods — both at document level and
sentence level —are based on identification of opinion words or
phrases. Two types of approaches are usually used: corpus-
based approaches (e.g. [12], [6], [13]) and dictionary-based /
lexicon-based approaches (e.g. [8], [9], [14], [8], [15], [11]).

I1l. PROBLEM DEFINITION

Several research papers identified the challenges of sentiment
analysis, e.g. that opinion words are domain dependent and
furthermore the same word may even indicate different
opinions depending on the features. In our research work we
face several challenges:

(1) Complexity of the German Language

The German language is more complex (many synonyms for
both verbs, nouns and negators) than e.g. the English language;
therefore several widely used tools like stemmers are not
applicable. [16]

(2) Mistakes in User Generated Content

Further challenges arise from the fact that many texts that were
written by consumers are grammatically incorrect, contain
typing mistakes or are colloquial. [16]



(3) Lack of standardized test sets

In order to review and compare the quality of the results of
sentiment analysis, it is necessary to use a corpus using
standardized quantities. [17], [18]

(4) Dealing with inconsistencies and spam
User generated content can contain inconsistent and
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contradictory arguments (e.g. the "star rating" and the textual
utterances differ from each other). Furthermore the spam-
problem has to be taken into consideration in the processing
and analysis of texts. [19]

IV. TooLS AND METHODS FOR SENTIMENT ANALYSIS

The following process model describes steps, methods and tools to find, extract and analyze web data with regard to their
sentiment orientation:
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Figure 1. process model

The process model comprises the following steps:

)

@

Selection of relevant data sources

Before content can be extracted from possible sources
such as blogs, forums, social networks, micro-
blogging services etc., the relevant sources have to be
identified. The relevance is based on different criteria,
as for example the thematic aptitude or the range of
the source.

Selection of relevant methods and tools to analyze the
data

In the next step appropriate methods for running the

)

different analyses has to be chosen. Examples are
ontologies, thesauri as well as different methods to
identify the semantic orientation of texts.
Pre-processing and pre-structuring of the contents on
basis of the chosen methods

Because of heterogeneity of the content and the
sources as well as the varied quality of customer
written texts it is important to prepare and pre-
structure the extracted content. The target of this
process step is to identify irrelevant parts of websites,
blogs, forums, etc. like advertisements and remove
these valueless elements of the extracted content.
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(4) Transformation of the text in standard and further
processed structure
The next process phase has its target in transforming
the extracted and prepared content with the help of
natural language processing and information retrieval
into a processable structure.

(5) Analyzing the content in relation to its semantic
orientation
Afterwards the sentiment analysis of texts to determine
if a sentence is positive, neutral or negative will be
performed. In the literature there are different
approaches for analyzing the sentimental orientation of
texts: manual, dictionary- and corpus-based
approaches.

(6) Evaluation of the methods and tools
Last but not least an evaluation of the used methods
and tools is done. This should verify if the used
methods and tools interact satisfactorily with each
other.

The following table outlines commonly used methods and
tools for each process step:

Step Methods (examples) Tools (examples)
selection of information retrieval on | webcrawler [21],
relevant data the web[20], relevance- | [22], RSS-feeds,
index [3] APIs for
gathering data
(e.9. [23])
preprocessing | thesaurus, ontologies, RDF-OWL,
tokenizer, stemmer, Alchemy API[24],
screenscrapper GATE [25],
UIMA [26],
GETESS [27, 28],
openthesaurus.de
[29], etc.
transformation | part of speech tagger, TreeTagger [30],

sentence splitter,
orthographic co-
references

Sentence splitter,
orthographic co-
references

Analysis classification methods opinion observer
based on document or [31], RapidMiner
sentence level (see [32]
Related Work)

evaluation manual classification of

sentiment orientation
and feedback

TABLE 1 METHODS AND TOOLS FOR PROCESSING AND ANALYZING TEXTS

V. EVALUATION

A. Build a Corpus

(1) Corpus

The first step was to create a topic related corpus of words.
This corpus represents the fundamental content, in our case
amazon reviews, plus different kind of ratings stored in a

database. The first version of the corpus contained 130
reviews including 1443 sentences. These reviews were
subdivided into four domains: beamer, hdmi cable, vacuum

cleaner and razor with a rating scale from minus three for very
poor to plus three for very good. There are two ratings at a
time per sentence and two ratings for the entire amazon
review. Every single rating was done manually by two
independent people.

The creation of a corpus is useful because of the usage of self-
learning algorithms in the later following sentiment analysis
and due to the lack of corpuses in German language.

(2) Create Feature List

After developing the corpus it was necessary to create a
feature list which contains words that represent strong positive
or negative sentiments to identify the semantic orientation of
the text. This list was gathered by using a tool called
Treetagger [30] which tagged single words in the text and put
them to their principal form. After tagging the words, a simple
self-written tool was used to count each word of the content.
Adjectives with the highest frequency were selected and
gathered in a list. This represented the first version of the
feature list.

B. Transformation and Pre-Processing

Before the first test run with an analysis tool it was necessary
to convert the corpus and the feature list into proper shape.
Therefore a matrix was set up that contained the id of the
sentence in y direction and the features in x direction.

id | beautiful | Good | long
1 1 1 0

2 0 1

4 0 0 2

7 1 0 1

TABLE 1 - SAMPLE OF THE MATRIX

The matrix data represents the feature frequency within a
sentence; the feature is only listed if its frequency on the whole
text is greater than ten times. This matrix is used as input for
HeuristicLab Software Environment [33], [34]. WEKA does
not use the matrix view to process the data, it uses a list of
features, ratings and data in a form with a special notation.
[35]

C. Testing

1) Initial Run — Results from WEKA

The initial run was done with the WEKA tool, a data set of
130 reviews and a feature list containing 115 features was
tested with different algorithms.



WEKA Correct Incorrect
Best-First Decision Tree | 49.22% 50.78%
FT tree 55.22% 44,78
J48 tree 48.88 % 51.12 %
J48graft tree 49.11 % 50.89 %
LAD-Tree 55.33 % 44.67 %
Random Forest 55% 45 %
REP-tree 47.66 % 52.34 %
CART-decision tree 48.55 % 51.45%
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e  Synonyms of pretty: beautiful, cheerful, cute...
e Result: This car is pretty.

This tool recognizes that beautiful is a synonym of pretty and
replaces beautiful with pretty. Before the analysis with HL or
WEKA the content was aligned with the thesaurus tool. This
resulted in having many more sentences and features in our
matrix

TABLE 2 RESULTS INITIAL RUN

table 2 shows that the best results with the basic corpus and the
first feature list are between 50% and 55% correctly classified

The following SVM settings were used in HL:

Gamma:0.9
Cost: 0.6

instances.

2) Improvements - Results from HeuristicLab using a SVM
In order to improve the results, the number of reviews was
elevated to 260 with 4095 sentences overall. Furthermore a
function to check the words surrounding the features in a
defined radius was implemented to identify negations. The
number of features in this test case was reduced to 82 and the

corpus was tested with different settings of the WEKA Support

Vector Machine (SVM) [36] and a Logistic Model Tree

Svmtyp: nu_SVR
Epsilon: 0.001
Nu: 0.7

After reducing the feature list there were 42 features left in the
list. The negative effect of reducing the feature list is shown in
table 6. However the HL software shows an improvement in
the correctly classified sentences in table 7.

WEKA (radius 3) | Correct | Incorrect
J48 tree 67.54 % 32.46 %
SVM(best result) 66,86 % 33,14 %

TABLE 6 — WEKA TEST RESULTS IN TEST RUN 3

HL (radius 3) | Correct | Incorrect

(LMT).

WEKA (radius 3) Correct Incorrect
SVM (best result) 69.01 % 30.99 %
LMT tree 69.40 % 30.60 %

TABLE 3 WEKA RADIUS 3

WEKA (radius 5) Correct Incorrect
SVM (best result) 68.27 % 31.73%
LMT tree 71.80 % 28.20 %

TABLE 4 WEKA RADIUS 5

table 3 and table 4 show the differences between the two tests
and the significant improvement of the correctly classified
instances. Radius 3 respectively radius 5 defines the word
distance between a feature word and a negator.

In addition to the Support Vector Machine in Heuristic Lab
Software Environment (HL), a linear regression was used to
analyze the text. These results are shown in table 5.

HL (radius 3) | Correct | Incorrect
SVM (best result) 59,53% 40,47 %
Lin. Regression 41,58% 58,42%

TABLE 5 HL RADIUS 3

3) Further Improvements — Usage of Thesaurus

The third test stage started by reducing the features again in
exchange by using a thesaurus to get a higher range of a single

feature.

Thesaurus example:

e Text: This car is beautiful.

e Features: big, pretty, sharp...

SVM(best result) | 64,46% | 35.54 %
TABLE 7 —HL TEST RESULTS IN TEST RUN 3

VI. CONCLUSION AND FURTHER WORK

In summarizing the above evaluation we can reason the
following statements:

e The evaluated methods and tools proved to be good
choices and exposed promising results.

o The enlargement of the trainings-dataset has a positive
influence on the precision of the sentiment analysis.

e The optimization of the feature list has a positive effect
on the sentiment analysis. The optimization of the
feature list has been performed in two ways: (i) The
feature-list was reduced by eliminating useless words
and by specifying the words more precise with
reference to the domain. (ii) The usage of a thesaurus
reduces the feature list on the one hand, because
synonyms can be aggregated to one expression. On
the other hand more text can be analyzed and
evaluated regarding the sentiment orientation. The
reduction of the features has to be done carefully,
because it turned out that an excessive reduction of
the features has a negative influence on the results.
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In order to improve the aforementioned results, this further
work will be carried out:

e The corpus has to be further enlarged; in particular
other domains will be added to cover more areas of
interest.

e The thesaurus usage can be improved due to colloquial
words and abbreviations in common use (e.g. smileys,
IMHO, etc.)

o The optimization of the feature-list will be an
important task: in addition to the optimization tasks
mentioned above the feature-list can be adjusted to
the thesaurus, thus the sentiment analysis will be able
to perform better.

e The researchers will carry out some fine-tuning of the
parameters used in SVM:

ogamma: 0.1 — 1 (using 0.1 steps)

oepsilon: 0.001, 0.005, 0.01, 0.05,0.1,0.5,1
onu: 0.1 — 1 (using 0.1 steps)

ocost: 0.1 — 1 (using 0.1 steps), 5, 10
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A Tool for Modeling Strategy and Aligned Portfolio
Selection

Rafael B. Z. Antas ', Marco A. Vaz ', and Jano M. de Souza '
'COPPE, Federal University of Rio de Janeiro, Rio de Janeiro, RJ, Brazil

Abstract - A company depends on the definition and
implementation of a set of projects aligned with the vision
established by its senior management to accomplish its
strategies. To this set of projects is given the name of
portfolio. This paper implements a collaborative tool to
support the construction and selection of a project portfolio
aligned with the corporate strategy. The tool is capable of
modeling the strategy through the construction of a strategy
map and also to select a good portfolio applying this map in a
multi-criteria algorithm. The tool was applied in three small
companies to validate its capabilities.

Keywords: Strategic Alignment, Portfolio Management,
Self-knowledge, Organizational Learning, Decision Making.

1 Introduction

An organization traces the corporate strategy seeking to
achieve its vision, which reflects the market position it craves.
The company's vision is based on its mission, reason for
existence, which guides the implementation of the strategy
[4]. The strategy describes how an organization can
sustainably generate value for its shareholders, employees and
customers [3]. Therefore the portfolio of a company
represents the implementation of these strategies, concrete
activities undertaken to achieve the goals.

A good strategy must balance conflicting efforts such as:
short-term financial goals to reduce costs and increase
productivity and long-term goals towards company revenues
growth. During the establishment of the company's strategy it
is necessary to use a methodology that addresses this difficult
balance.

The Strategy Map [3] is a complete framework, broad
and well accepted by the scientific community as the market
for formulating and developing strategies [5]. From this
Strategy Map is built a structure of goals that are associated
and ranked according to certain perspectives that are able to
represent the guidelines of the company. Because it is well
defined, this structure can be converted into a hierarchy of
criteria that supports the selection of the project portfolio of
the company.

When transforming each strategic objective into a
criterion for portfolio selection it’s important to guarantee the
alignment between accomplished projects and corporate
strategy. It follows that without strategic alignment the
portfolio has no legitimacy and in the opposite scenario the
strategic goals become pure theory and do not add value to
the company.

Thus the portfolio of the organization should be
selected, managed and recognized as part of the governance
structure of an organization and as a key point to successful
implementation of its strategy [7]. In small and medium
companies however, the portfolio selection process is often
empirical and based only on the feeling of senior
management.

The AHP - Analytic Hierarchy Process is a methodology
of decision making based on paired comparisons of multiple
criteria and multiple alternatives which can be adopted to
systematize and base the selection process portfolio [2]. The
AHP is a generic method for selection of alternatives based on
criteria common to all elements. They may be measureable
like size, budget and weight, or subjective like appearance,
reliability and impact. The result of this method is the sorted
list of alternatives from most to least relevant according to the
criteria analyzed.

This paper presents a tool capable of recommending a
portfolio of greater strategic alignment according to AHP
methodology based on the company’s Strategy Map.
However, even with implementation of a systematic
methodology for selecting portfolio, political decisions are
decisive for the inclusion of projects in the portfolio, even if
the method used does not display them.

As the choice differs from a previous recommended one
this will reflect in a change in the strategic direction of the
business, the suggested tool offers the ability to generate
strategic scenarios where the approved portfolio would be the
one recommended by the AHP methodology. In possession of
this knowledge, management can then compare the informed
theoretical strategic prioritization to these scenarios
improving their understanding of themselves and estimating
the impacts of the strategy that is being implemented. In other
words, the use of the tool will stimulate self-knowledge and
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organizational learning, preparing for the scenarios arising

from its strategy.

This paper is divided as follows: Section II will examine
the importance of defining strategy and selecting a portfolio
aligned to it. Section III presents the developed tool as well as
the guidelines that led to its development. Section IV
illustrates the use of the tool through its implementation in
three Brazilian small companies and results obtained. Section
V presents the conclusions of this study and the tool’s

assessment.

2 Strategy and Portfolio Selection

Andrews [8], one of the first scholars of strategic
management, defines corporate strategy as "the model of
decisions of a company that determines and reveals its
objectives, purposes or goals, produces the main policies and
plans to achieve these goals and sets the scope of business that
the company will adopt, the kind of economic and human
organization it is or is intended to be and the nature of the
economic and non-economic contributions that it intends to
and
communities." The author points out, however, the separation
between strategy formulation and implementation, although

make to its shareholders, employees, customers

the two concepts are closely related.

In formulating its strategy, the company must estimate
their ability to seize the market demands and to cope with the
risks. In addition, each position requires a distinct set of
and
management systems that are aligned with the chosen strategy
are required. Activities that are tailored for specific situations
tend to be ineffective if used on other cases. An organization
must learn to assemble a set of activities that fit perfectly with
the strategy, adding value and making it difficult for
competitors to counterfeit [9]. Finally, choices involve the

activities. Products, equipment, employees, skills

definition of clear priorities by senior management.

Non-realized

Strategy
Realized
=¥ 3‘* Strategy
- = 7‘;
Pl -'-:\{S&%/ /
el v 1

Figure 1: Realized strategy formation [10]

Mintzberg and Lampel [10] deepen the discussion on the
origin of a strategy by investigating how the behavior patterns
of an organization emerge. The authors elaborate two distinct
concepts, emergent strategy and intended strategy. Whereas
the intended strategy is the one formally planned and the
emergent strategy is formed by changes arising from different
contributions coming from the unintended environment or
from their own internal behavior. In reality, the strategy
actually carried out is a composition between these two types
as illustrated in Figure 1.

Deviations between intended strategy and the undertaken
one may occur for several reasons such as external
impositions like new legislation or new completion,
misunderstanding of the strategy on behalf of employees or
political choices that cannot be based in the required strategy.
Such deviations are understood as emerging strategies and can
be minimized through risk analysis, good representation and
dissemination of the strategy resulting in the consequential
absorption of said strategy to the company’s culture.

Kaplan and Norton suggested the Strategy Map is a
visual representation capable of translating business
objectives through cause and effect relations between results
and actions that generate them [11]. The elaboration of the
map also assists the strategy development, generating a
diagram that is well structured and with a well defined syntax.
These features contribute to both a clear understanding of the
diagram and for computational processes proposed in this

paper.

The model consists of strategic goals, perspectives,
metrics and relationships, as illustrated by Figure 2. The goals
are represented by nodes containing a succinct phrase that
describes it. A strategic objective can be things such as
"Increase sales of premium products to achieve greater
profitability”". To every strategic objective there must be an
associated metric for its monitoring, which are represented by
threads located below the objectives. For the previous
example there could be associated metrics such as the rate of
sales of premium products when compared to sales of regular
products, or the company's market share in that product type.

Objectives are grouped into perspective according to
their scope of action. Each perspective is associated with an
area of the map, bordered by horizontal lines. Normally it is
used the four perspectives of the Balanced Score Card (BSC)
[12] in order to directly monitor the strategy implementation
with that method. Continuing the example, the cited goal
would be located in the Financial Perspective of the Strategic
Map.

Finally, objectives and perspectives can connect through
relations of cause and effect. There may be for example one
goal “Understanding the preferences of the market segment
interested in the premium product” located in Business
Internal Processes perspective, which would help achieve the
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goal “Increase sales of premium products to achieve greater
profitability”.

The best approach to define the company’s strategy
through the map assembling is the top-down approach [11],
starting from the final objective and charting the routes to
reach it. Executives should review the company's vision and
mission so that once they know where to go they can then
trace its outreach strategy. From this moment on the vision
must be analyzed under the desired perspective, in this case
the four BSC perspectives: Financial Perspective, Customer
Perspective, Internal Process Perspective and Learning and
Growth Perspective (given the format limits only two
perspectives were included in Figure 2). The construction of
the map typically begins under the Financial Perspective in
order to add value for investors of the company, unless it is a
state enterprise or nonprofit organization. Then the Customer
Perspective is studied, where value creation is directly
responsible for the success of the Financial Perspectives.
Then the Internal Processes Perspective, which is able to
influence both the Financial Perspective and the Customer
Perspective. And finally the last observation is made to the
Learning and Growth perspective, which influences the
development and evolution of the internal processes [11].

As the Strategy Map sets goals and relations of cause
and effect in a well-defined structure, it is possible to see the
scope of each objective as a criterion for selection of company
projects. If one or more objectives are achieved through a
project then it is aligned with company strategy. Assessing
each proposed project to the company from the viewpoint of
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each strategic goal, management may determine its alignment.
In this scenario a characterized decision process requires
consideration of multiple factors, some of which are often
intangible. This is a typical scenario for the application of the
AHP.

The Analytic Hierarchy Process (AHP) [13] assumes
that meticulous comparisons between criteria that influence
decisions allow the measure of importance of each criterion.
By applying the comparison of these criteria to alternative
solutions to the problem a satisfactory result is obtained.

The algorithm is inspired by the everyday decisions of
human beings, that consciously or unconsciously, act from the
information collected in life. To make a good decision each
individual needs to take knowledge of the problem, the need
for a solution, the criteria and sub-criteria of the decision and
the consequences and effects of actions taken to possible
stakeholders.

Ever so often the decision maker deals with criteria
intangible and difficult to be compared with each other. The
measurement of intangible defies human understanding;
however, measurements must be mathematically modeled to
be useful and meaningful in relation to tangible factors [14],
since they may have the same or greater importance in
decision-making. Nevertheless, the importance of one
criterion cannot be determined in absolute terms, since for
each given problem the criterion has a different relevance.
Therefore, the importance of a criterion, whether tangible or
not, is relative to other criteria.

Improve Gain on Invested Funds

- rate of company investment return
- growth margin compared to the rest of the industry

Financial Perspective {

Expand sales of premium products to
achieve greater profitability

- p!‘ﬁi?’lflﬁ?! }JF'()HJII‘CT.'; sales C‘()H’Ipﬂ}'f:‘d to J"é‘gil‘flfﬂ' eSS

- company's market share on this type of product

\

Maximize use of abailabe resources

- rate of absence for medical reasons
- assessment of employee satisfuction

Jm‘év‘md Processes Perspective

Comprehension on market preferences
interested in premium products

- market research
- expert assessnents

/

Expand quality and healthiness of
workplace

- incidents number reduction

Figure 2: Fictitious example of Strategic Map
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The AHP uses a series of comparisons between pairs of
criteria to determine the relevance of each criterion to the
problem. The method of supporting decision-making can be
broken down into four steps:

1. Defining the problem and determining the type of
knowledge needed for its solution.

2. Definition of a operative hierarchy where the top is
the goal of the decision, followed by their criteria
and finally the alternatives

3. Construction of a set of matrices of pair comparison
where the elements of an operative level of the
hierarchy are compared to the level immediately
below.

4. Use of the priorities obtained from comparisons to
continuously determine the weight of the lower
levels for each element until the last level of priority
is determined, the alternatives one.

Applying the methodology to select portfolio, these four
steps can be mapped in the following activities:

1. Determine the company's Strategy Map, identifying a
team capable of judging each project of this map.

2. Ponder the goals of the Strategy Map assigning
relative  proportional  weights through paired
comparisons. That weight must not be officiated by a
PMO but come from the derived judgment of the
executives [6].

3. Judging programs in relation to goals identifying how
much each contributes to the achievement of each
strategic goal.

4. Calculate the alignment of programs to synthesize the
data obtained. It is important to highlight the rate of
importance derived from the AHP has meaning and
proportion, so a project that has alignment rate of
0.08 is twice as important for others that have 0.04.

At the end of this process the PMO has a list of projects
associated with an alignment value. Choosing the portfolio
however still depends on financial resources and personnel
availability for its implementation. The set of projects to be
executed must be the one that maximize the strategic
alignment (the sum of the rate of alignment) within limits of
budget, personnel and time. Figure 3 illustrates the complete
process of selecting portfolio described in this section.

It is noteworthy that each department can offer a
different availability, and each project requires a commitment
of different departments [3]. Relationship between projects
should also be considered. Scenarios with dependent or
mutually exclusive alternatives should also be considered.

The portfolio selection process when done in a scientific
and careful way is costly and complex. Therefore applying
this process to small and medium enterprises may end up
being impractical and selection of projects is usually done

empirically [5]. To simplify this process and verify the
benefits of the choice of portfolio of projects aligned with
corporate strategy software capable of guiding the company
through the process illustrated in Figure 3 was developed.

—[ Strategy Map ]

Possible company projects

o]
(@!
(!

Figure 3: Process supported by the system

3 Strategic Portfolio Selection Tool

The developed tool was designed to simplify the
modeling of corporate Strategy Map and support the selection
of aligned portfolio according to this map. To ensure
availability the tool was developed for the Web, over the
Django framework [15] in Python 2.6 programming language.

The tool was divided into four interdependent modules
that mirror the selection process outlined in the previous
section. The first module aims to provide a tool to create and
edit Strategy Maps that is both simple and visually rich. The
second module aims to assist in the pairwise comparison of
strategic objectives and application of AHP to determine the
alignment of each listed project. The third module is
responsible for applying budget and personnel constraints and
submits the top three portfolios that maximize the alignment
within the company’s capability. The fourth module wraps the
system by analyzing the behavior of users in its use, collecting
feedbacks and generating administrative reports. Figure 4
illustrates the architecture of the tool.
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Web Interface Layer
HTML + Javascript

Persistence and Conirol Layer
Phyton + Django

Strategy Map

AHP

Portfolio Optimization

Figure 4: Architecture of the tool

A. Strategic Mapping Module:

The strategic mapping module was developed in order to
support collaborative work on the Map being built. Multiple
users can simultaneously view and change the map using its
WYSIWYG interface.

The module supports the creation of strategic objectives
represented by boxes; relationships represented by arrows and
perspectives represented by regions bounded by horizontal
lines. New perspectives can be created, but by default, it is
suggested the use of BSC perspectives. The assign of metrics
for monitoring is not supported by the module since
monitoring the implementation of the strategy is beyond the
scope of this paper. Figure 5 shows a screenshot of the tool
being used by a company that participated in this work.

Strategic Portfolio

nwd ubijeetive
new relatiom
new aspect

Figure 5: Building a Strategy Map
B. AHP Module:

In the second module users have to compare by pairs the
strategic goals listed on the Map. For each comparison it is
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used the subjective scale of importance suggested by Saaty

[13] and illustrated in Table I. The scale uses odd numbers

from 1 to 9 mapped into degrees of importance to determine
how relevant an objective is over another. For instance, if a
user claims that the goal “maximize the use of resources” is
more important than the goal “increase sales of premium
products”, the system will interpret this information as the
first objective being seven times more important than the

second one.

The module supports the creation of strategic objectives
represented by boxes; relationships represented by arrows and
perspectives represented by regions bounded by horizontal
lines. New perspectives can be created, but by default, it is
suggested the use of BSC perspectives. The assign of metrics
for monitoring is not supported by the module since
monitoring the implementation of the strategy is beyond the
scope of this paper. Figure 5 shows a screenshot of the tool
being used by a company that participated in this work.

TABLEI
SCALE OF IMPORTANCE

Importance | Definition

Degree

Equal Importance

Moderate Importance

Very Strong Importance

1
3
5 Strong Importance
7
9

Extreme Importance

If an activity i has a importance degree of &
over another activity j is reasonable to assume
that importance degree of j over i is I/k.

Reciprocals

Users then must assign the importance of each project in
face of each strategic objective. This evaluation process is
costly and may take several days, as shown during our
implementations described in Section IV. To preserve the
work done, the system constantly saves the state of the
comparisons if one may want to postpone the work.

Since comparisons of criteria are being dealt with and
some of them are often subjective, it is common that some
mathematical inconsistencies are made. Someone may like
bananas better than oranges, oranges over grapes but prefer
grapes over bananas. This type of inconsistency affects the
alignment calculation and in order to monitor it for all
comparisons, the Consistency Ratio (CR) is constantly
displayed on the screen. The CR is calculated according to
Equation L.

CR i
T RI(M)’
Apar — 1
=T

Equation 1: Consistency Ratio
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Where CI is the consistency index, A, is the highest
Eigenvalue of the comparison matrix, n is the matrix
comparing the strategic goals with each other and RI(n) is a
random consistency index, experimentally obtained by Saaty
[5]. Therefore the rate of consistency tells us how close the
assessments are to the random evaluations, keeping users alert
to the quality of assessments that are being performed.

After all assessments are performed the system executes
the AHP algorithm, getting the alignment of each of the
projects listed. From this data the system will run the next
module, combining projects to the formation of portfolios
with greater alignment within the possibilities of company
resources.

C. Portfolio Optimization Module:

This is the final step in determining the company's
portfolio. Managers should inform which organizational units
are involved in each project, their budget and staff constraints.
The system will them point out the projects portfolio that is
more closely aligned to the strategic goals through a
combinatorial algorithm based on brute force. The use of a
simple but costly algorithm is justified since performance is
not a requirement to the work.

This module’s result is three possible portfolios and an
alignment chart shown in Figure 6. The graph shows an
alignment vector that represents the company's strategy with a
pair of goals as each axis. It also shows the portfolio chosen
illustrated with various vectors and a resultant one, allowing
the manager to compare his intended strategy to the one that
would potentially be realized, reflected in the portfolio.

D. Usage Analysis Module:

The usage analysis module seeks to gather information
concerning the system use. Regarding the Strategy Map, the
module collects: the numbers of elements created, amount of
changes, deletions and the user responsible for each one of
these activities. Regarding the AHP Module, all changes are
stored, seeking the understanding of the user’s navigation
flow. For instance, a manager may have revised their
assessment of a project in a certain strategic goal just after
assessing other project. It is interesting to know witch project
was revised after the other. The Usage Analysis Module
computes the change as a comparative rectification. A
comparative rectification can be positive when the amended
assessment is increased or negative, when the rectified
evaluation value decreases. Lastly, within the Optimization
Module the information collected tries to determine which of
the objectives (axes of the graph) were preferred by managers
in their analysis.

Stl‘i'l_lli_‘:!_"_‘{[_! Portfolio

¥ A
Ak @ Bdegle S0 heb ke 3 -
¥ i

Aumrerda 0wibal b HH da o =

:")».nmm Siraiagy
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Figure 6: Analysing the alignement of a portfolio

4 Tool Application and Result

The tool was applied in three different small Brazilian
companies that work in the area of information technology,
have less than two years of existence and did not have any
formalized strategy. For privacy and security reasons we will
address those companies as Companies A, B and C. .

1. Company A: a software factory that develops stock
market applications, but supplements its budget with
external projects in several areas.

2. Company B: company that provides DRM services
for e-book stores and publishing houses in Brazil. As
the market for e-books in Brazil is still incipient
inflow of investment projects were prioritized.

3. Company C: the first Brazilian e-book store. Its
biggest challenge has been identify a good marketing
strategy to stimulate the formation of a market for e-
books in the country.

The application of the tool happened as follows: first
there was a brief training course on corporate strategy and the
notation used in Strategy Maps. Then, participants were
invited to use the tool to map their strategies. From the map,
using pairwise comparisons, each strategic goal was
prioritized. Then, with a list of possible projects, they applied
the AHP. Finally, the optimization module ran and the result
was analyzed. The entire process was monitored by the Usage
Analysis Module, and an interview was conducted with
participants to obtain feedback on the outcome of the
experiment. The data extracted by the Analysis Module usage
are condensed in Table II.

Since none of the surveyed companies had a formalized
strategy, the discussions were intense, especially in Company
A that has six associates, with disparate visions for the future
of the company. This can be seen on Table II through the time
to construct the map and on time spent on the evaluation of
projects. But, precisely at this company, the tool showed its
highest value. After creating the map, the company's vision
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was defined and a shattered vision converged in only one
direction.

TABLE III
SCALE OF IMPORTANCE
A B C
# strategic goals 14 8| 22
# map revisions 32 0 7
assembling time of the map (in hours) 21 2| 15

# of projects 9 6 7

# positive rectifications 13 4 3
# negative rectifications 36 17 | 21
evaluation time (in hours) 27 8| 20
# of approved projects 5 4 6
time to approve the portfolio 6 10 4

In the case of Company A, almost half of the projects
(four in a universe of nine) were discarded. This happened
because some of the associates had prospected multiples small
projects in order to ensure the survival of the company. But,
during evaluation, the associates have concluded that to invest
more in projects in their own market niche (stock market
software) would be a worthwhile competitive advantage in
long-term.

An opposite situation happened on Company B. Since
they have a strong and cohesive administration, we saw a few
revisions in both the map and in the evaluation of projects.
The company also registered the lowest usage time to obtain
the portfolio.

As for Company C, what we watched was a more mature
relationship with their strategy. So they built the largest map
with twenty two strategic goals in a relatively short time.
However, because of the size of the map, the assessment time
was high, given that each project had to be evaluated from the
perspective of all the twenty-two goals. It is possible that
fatigue and lack of stimulation contributed to the results.

In all three companies we can observe a considerably
larger number of negative rectifications. We may infer that
this characterizes an optimistic behavior by managers at the
beginning of the evaluation, but a pessimist on the end. In
other words, the first project evaluated tends to receive higher
evaluations. However, during the process, projects of major
importance arise and managers are forced to reduce the
degree of importance assigned previously.

It was also observed that, despite the collaborative
capability of the tool, the three companies have chosen to
centralize the handling of it through the figure of a facilitator.
During the meetings, the discussions happened, while only the
facilitator operated the system.
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5 Conclusion

We developed a tool to assist in structuring the Strategy
Map of companies and, from this map, select its project
portfolio. The tool has been applied and validated in three
small Brazilian companies operating in IT and allied sectors.
The usage of the software and the supported process was
monitored by a Usage Analysis Module. We also performed
an interview with the participants so they can evaluate the tool
and process.

The multiple pairwise comparisons, inherent to the AHP
were very criticized for being boring and grow exponentially
with the size of the Strategy Map. However, participants were
unanimous in considering the value of the tool. From the
portfolio aligned, managers agreed that they can better predict
the direction of their businesses, assess the risks present in
their paths and identify gaps in their strategies.
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Abstract— E-learning systems become more and more im-
portant in higher education. But a lot of e-learning courses
are only based on theory or simulations, making them
inefficient and also uninteresting for students. Especially in
the field of computer engineering, the experience of using
real hardware is very important for the understanding of it.
Therefore, we propose a virtual hardware laboratory where
students are taught in circuit design, can simulate and finally
test their designs on real FPGA (Field Programmable Gate
Array) hardware via a remote connection. In this paper,
we present the requirements for such a virtual laboratory,
how we built the system and how it can be used. Finally,
a complete e-learning course called FPGA online with
practical exercises in an online laboratory was created and
is now part of the Virtual University of Bavaria (vhb).

Keywords: e-learning; virtual laboratory; FPGA Design; Remote
Experiments; Circuit Design

1. Introduction

The teaching of students in digital circuit design is a very
hard and time consuming task. First of all, most students
need quite a lot of time to understand the differences be-
tween a programming language and a hardware description
language (HDL). Furthermore, the development and desktop
environment for hardware design is very difficult for begin-
ners. One way to get familiar with hardware development,
is the usage of so-called FPGAs (Field Programmable Gate
Arrays) which are a type of reconfigurable devices. They can
be used to implement and test arbitrary hardware cicruits and
have been used for prototyping purposes in hardware design
for several years.

An e-learning course about FPGA development with only
theoretical background is not sensible, first of all for FPGA
beginners. Therefore, we decided to realize an e-learning
course with an online laboratory, because efficient learning
in the field of hardware development requires a mixture of
theoretical and practical exercises [1]. The reason is that for
hardware engineering it is not sufficient to simulate hardware
circuits only, because the real hardware behaves different
from simulation [2], [3].

There are a lot of advantages for such a course. The
students can work at home with their personal computers

with individual operating systems, editors and so on. They
have access to the hardware of the laboratory 24 h a day.
The laboratory can be realized very compact which saves a
lot of space and also staff costs are reduced.

The advantages of e-learning systems are not new and e-
learning in the field of engineering is used by a lot of other
universities until now [4], [5], [6], [7], [8], [9].

But many of such e-learning courses are only theoretical
or simulation based [10]. In order to realize a sensible
e-learning course in the field of engineering and to take
advantage of the reasons above, we decided to build an
online FPGA laboratory for remote access, which we will
present in this paper. The FPGA boards are connected to
a server at the University and will be programmed by the
server. The FPGA boards are monitored via cameras to see
the state of the boards, e.g. blinking LEDs or information
on an integrated display. To realize input signals by the user,
an additional IO board is connected to each FPGA board.
The advantage of such a system is that a few boards can be
shared between lots of students, because not all students need
a board at every time. Furthermore, the boards are protected
from incorrect handling. The whole system is supported
by a webportal for the lectures, exercises and tests. It is
realized with the Open Source tool Moodle [11] used as
Course Management System (CMS) and the lessons were
created with eLML (eLesson Markup Language) [12] which
is an Open Source XML framework for the realization of
structured eLessons.

The paper is divided into five sections. In the next section
we describe the requirements of such a system and how
to meet them. Afterwards, the creation of the e-learning
content together with the used tools are presented. Section
four describes the architecture of the system in a brief form.
In the fifth section, the implememtation details are discussed.
Finally, a conclusion and outlook are given.

2. Requirements

For creating a new virtual hardware laboratory, it is
important to fulfill some requirements. In this section, we
will present the requirements which are most important for
our e-learning course.
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2.1 Learning Content

One of the biggest advantages of e-learning systems is
that they are available 24 h a day. To realize this, the content
should be provided on a webserver with the help of a CMS.
The CMS should support subjects, excercises and tests. The
content should be available in different output formats for
presentation on the web, but also for printing a hard copy
for the students. Besides, if possible, all this should be done
automatically to avoid a time consuming human interaction.
Finally, to build a low cost system, the used tools should
be Open Source and the content must be accessible with
free and common tools (for example common browsers and
PDF viewers). Because circuit design is a difficult task, it is
neccessary to offer a direct help from a teacher. Therefore, a
consultation hour via VoIP should be arranged. Additionally,
mailing lists, a forum and also a chat for discussions should
be used, for an efficient interaction with the students.

2.2 Technical Requirements

As mentioned in Section 1, it is important that the students
can work at home on their local computers. Hence, the tools
for the practical exercises have to be installed locally by
the students which has a big advantage. There is no need
for a powerful server for hardware development which is
also very important for the scalability of the system. But
to realize this, the tools for practical exercises have to be
available for the students for free and should be installable
on different operating systems.

For an interaction with the FPGA boards via a remote
connection, we decided to use a monitoring with a camera
system. Hence, there are additional requirements, because
a connection via the internet is slow and has a big latency.
Therefore, we have to choose a sufficient video codec which
requires a low bandwidth only, but allows a monitoring of
the board in a sufficient quality.

A last important point is the access to the FPGA boards
via a remote connection. The user must be able to set inputs
to the FPGA board. Normally, this is realized by the push-
buttons and switches of the boards. But this is not possible
with a remote connection and must be emulated. Hence,
an additional /O board is required, which is connected to
a FPGA board and can be controlled via HTTP. It allows
to send signals to the interface of the FPGA board for an
emulation of the pushbuttons and switches.

2.3 Resources Management

For the management of the online laboratory, a server with
a resource-management-tool is required. Because we have
choosen a Linux server, we have implemented this tool as
deamon, which we call VHBD (Virtual University of Bavaria
Deamon). The main challenge is to arbitrate the access from
many users to a limited number of boards. Every student
should get the chance to use a board and after the usage, the
access to the board has to be released. It is very important,

Int'l Conf. e-Learning, e-Bus., EIS, and e-Gov. | EEE'11 |

that there is no possibility to block a board for a greater
amount of time. After a fixed time slot, a user should be
banned for a short amount of time.

For a remote connection, the topic of security has also
be attended to. The VHBD has to be secured for incorrect
access and in the best case, it uses security mechanisms
of the underlying OS, in our case a secure Linux system.
Finally, the deamon should generate logfiles and statistics.

3. e-Learning Content

3.1 E-learning Infrastructure

The efficient creation and refurbishment of the e-learning
materials plays a very decisive role in an e-learning course.
Sustainability and longevity of the e-learning content and
infrastructure is essential [13]. The content and infrastructure
must be easily extentable, modifiable and also scalable for
an arbitrary number of users. For the e-learning material it is
important that different types of output formats are available,
like a presentation for a website or a printable document
format. It was also important for us to use Open Source
software and tools to reduce the overall costs. Therefore, we
decided to use the eLesson Markup Language (eLML) which
is an open source XML framework for creating structured
eLessons using XML [12] in combination with Moodle as
a Open Source Course Management System (CMS) [11]. In
the following, we will take a closer look at eLML, Moodle
and we will give an overview of the content of our basic
FPGA course.

3.2 eLML

The eLesson Markup Language (eLML) is a XML based
framework and was published as an Open Source project
under the GPL [14]. The pedagogical concept behind eLML
is the ECLASS model from Gerson [15], where ECLASS
is an acronym for entry, clarify, look, act, self-assessment
and summary. This model was combined with a lot of other
important elements which makes eLML very flexible for the
creation of e-learning courses. The top-level elements of the
eLML structure are illustrated in Figure 1 [12].

Every lesson starts with the element entry with a short
introduction about a lesson and the element goals with a
summerization of the learning goals for this lesson. The
content of a lesson is distinguished in several units. The
elements entry and goals are provided optionally for units.
Every unit consists of learningObjects which are described
with the elements clarify, look and act. The clarify element
contains the theoretical background of a topic, the elements
look and act can be used for the presentation of an example.
A lesson can be finished optionally with a selfAssessment,
summary and some other elements, like glossary or bibliog-
raphy. All dahsed boxes of Figure 1 are optional features of
eLML.
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-E—)E— Child elem. sequence

<255 child elem. choice

Fig. 1: Basic eLML Structure

The main reason for using an XML framework is the
availability of different output formats which is mandatory
for an e-learning course. By XSL Transformation, the XML
description of the material can be transformed to (X)HTML
for an online presentation on a webserver or to PDF as
printable document. Furthermore, eLML provides the for-
mats SCORM and IMS CP for the integration in a Course
Management System (CMS) like Moodle.

3.3 Moodle Server

Moodle is an Open Source Course Management Sys-
tem (CMS) [11]. Nine different e-learning platforms were
analyzed in detail in [16] and Moodle obtained the best
results. It can be installed on a webserver and provides an
interactive platform for the e-learning materials. It contains
also a discussion forum, a calendar, a news section and
a Wiki. Furthermore, Moodle supports a lot of additional
plugins and a user can write own modules in PHP. So far,
there are several thousand registered sites which are using
Moodle [17] as CMS.

3.4 Extend eLML and Moodle Server

For our practical circuit design course, we required VHDL
source code examples in the content of the lessons. But
eLML provides only a simple code environment and does
not support source code with syntax highlighting. Also the
usage of colors, for a manually formatting of source code, is
not supported. On the other side, it is not a good practice to
use source code screenshots in the content because there is
no possibility to mark or copy code subsets of the examples.

Therefore, we extended the standard eLML package by
creating new rules in the transformation scenarios for html

and pdf. A code environment was added and we imple-
mented XML tags for colors, a non-breaking space and a
line wrap. With these new features, it is possible to format
the VHDL source code manually. But this is complicated and
very time-consuming. Therefore, we developed a tool which
transforms a given VHDL code file, into well formatted
XML code. In this process, every space is converted in
a non-breaking space to allow indenting. Special VHDL
keywords are embedded between color tags to realize syntax
highlighting which results in a clearly arranged code. The
transformation tool is written very flexible and uses regular
expressions and color patterns in external configuration
files. This allows an easy adaption for other programming
languages, like C code which is required by us for another
online course. After the XML file, which contains the well
formatted source code, was produced, it can be integrated in
a lesson utilizing XInclude [18].

To publish a lesson on the Moodle Server, several steps
are required. First, the XSL transformation and generation
of so called IMS content packages from the transformation
results has to be realized. After that, the package has to
be uploaded to the server and, finally, the package has
to be deployed via the web interface. Doing these steps
manually for every lesson is a very time-consuming task.
To automatize this procedure, it was necessary to write
some scripts which execute the tasks above, every time the
sources on our repository were changed. In this context, the
big challenge was the deployment of the IMS packages,
because commonly, this can be done only via the web
interface. Therefore, we have written a new plugin for the
Moodle Server which allows an autodeployment of changed
packages.

3.5 Course Content

Our e-learning course, which will be provided by vhb, is a
basic course for FPGA beginners. It is intended for bachelor
students but also for employees which are interested in using
FPGAs for hardware development. The course starts with an
historical overview about programmable devices. After that,
the basic structure of an FPGA is presented in detail. In our
course, VHDL (Very-high-speed integrated circuits Hard-
ware Description Language) is used for designing hardware
circuits for FPGAs. Therefore, we integrated some compact
lessons about VHDL in our course. After that, the design
flow is presented together with important information about
the tools and the hardware infrastructure. In the main part of
our course, several important hardware circuits are presented,
how they have to be described in VHDL and how they are
mapped to resources of the FPGA. In the practical excercises
of the course, the students have to implement some of these
circuits and test their designs in the online laboratory.
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Fig. 2: Digilent Nexys2 FPGA Board

3.6 Development Tools

The FPGA board, which is used in this course, contains
a FPGA from the manufacturer Xilinx. Xilinx provides
the free tools ISE Webpack and ISim Simulator for FPGA
development. Hence, the students can install these tools and
implement their FPGA designs at home. Also the simulation
can be performed at their local computers at home. The
testing of realized hardware circuits is done via a remote
connection at the online laboratory.

4. Architecture

After defining the requirements and presenting the content
of our course, we will present our hardware system in more
detail in this section.

4.1 FPGA Boards

For our course, we have choosen the Nexys2 board [19]
from the manufacturer Digilent. The Nexys2 board (see Fig-
ure 2) contains a modern and low cost Spartan3E FPGA [20]
from Xilinx. The big advantage of the board are the visual
outputs. It contains a 4-Digit 7-Segment display and 8 LEDs,
which can be controlled easily by the user. Therefore, the
students can get fast successes with simple hardware circuits
e.g. adders and multipliers. The board contains also inputs
e.g. switches and pushbuttons, but they can not be used
remotely and have to be emulated, utilizing an additional IO
board (later more). Normally, the board can be programmed
via the JTAG interface of the board. This interface is also
connected to a Cypress FX2 [21] chip for a USB connection.
This connection is used for a remote programming of the
boards.

4.2 10 Boards and Connector Boards

For a user interaction with the FPGA board, the so called
10 board (see Figure 3) is used. It is a Celeritous PICWEB
board [22], hosting a small webserver. Through a remote
connection to a webpage of this server, the user has access
to a virtual interface for the FPGA board. A connection to
the board is established via the onboard ethernet interface
and the power for the board is provided by a USB connector.
To meet our requirements, the original webserver of the 10
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Fig. 4: Connector Board beween FPGA Board and 10 Board

board was adapted by us for an emulation of the pushbuttons
and switches. This was accomplished by reprogramming the
PIC microcontroller with a special PIC Programmer.

To connect the 10 boards with the FPGA boards, a
connector board was designed by us which is shown in
Figure 4. This board contains no logic, it only connects
the IO Pins with the FPGA pins. With integrated resistors,
this connection is short circuit protected which secures the
hardware in case of a incorrect handling by the students. An
additional LED per wire was added, to allow the student to
observe the state of a wire.

4.3 Webcams

For a monitoring of the hardware, a video stream will be
sent to the user. To capture the video data, a low cost webcam
from Logitech is used. The Logitech webcam C500 [23] has
an integrated 1.3 mega pixel image sensor. With 30 frames
per second at a resolution of 1280 x 1024, it is fast enough
and the quality is sufficient for our purposes. The webcam
uses an usb interface for a universal and easy use.

4.4 Server and Deamon

We require two server systems for our course. The Moo-
dle server provides the e-learning content, as described in
Section 3.3. The second one is a resource management
sever (RM Server), where all FPGA boards, 10 boards
and webcams are connected. The VHBD is installed on
this server and runs the tasks, described in Section 2.3.
Additionally, it compresses the video stream to reduce the
transmitting latency. Hence, a more powerful server was
required which is in our case a Intel Core 17 870 @ 2.93GHz
CPU with 4 GB RAM. Because several boards and webcams
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Fig. 5: Overall System

are connected to this server via USB, it contains additional
USB cards, providing 30 USB slots.

4.5 Physical Architecture

The physical architecture of our system is shown in
Figure 5. On the top, there is the RM server with a monitor
and a keyboard for simple debugging and maintenance. On
the bottom, 10 FPGA boards, connected via the connector
boards to the IO boards, are shown. Above the boards, the 10
webcams are mounted and every camera monitors one FPGA
board. For an optimal illumination, there are two fluorescent
tubes mounted in the box. Additionally, there is a switch on
the left side of the box which connects the IO boards via
ethernet with the RM server. The box has as small dimension
of 80 x 80 x 150 cm. and stand on rolls, for flexibility and
an easy movement.

4.6 User Workflow

We have defined all system components and want to
explain now, how a user can work with the system. Initially,
he has to install all required tools on his local desktop
computer. Then, he has to login on the moodle server and
study the relating session content together with exercises
and tests. After that, he writes VHDL code and implements
a FPGA design with the tools installed on his computer. He
has to generate a programming file for the Nexys2 board.
The user has to login on the RM server and to upload the
generated programming file. The VHBD programs the board
and shows an address of a video stream and a website for
the 10 board input. The videostream can be watched in an
arbitrary video player and the inputs can be controlled via a
browser. All steps are fully OS independent and very easy
to perform. As desired, all single steps could be plugged
together in a common web interface.

S. Implementation

5.1 FPGA Boards
5.1.1 Programming the Boards using UrJTAG

One of our requirements was that only Open Source
software and tools should be used on our servers if pos-
sible. Xilinx delivers with the ISE Webpack a programming
tool called impact [24], as freeware but Closed Source.
But this tool is only compatible with the Parallel-JTAG-
Programming-Cable which uses a parallel port. For program-
ming the board via USB, a special software from Digilent,
the so called Adept Suite [25], is required. But this tool is
also Closed Source.

An Open Source tool called UrJTAG [26] is available
for Linux based platforms. The problem is, that no driver
exists for the Nexys2 board. But by reprogramming the
Cypress FX2 chip on the FPGA board, it can be adapted
and programmed via UrJTAG. This problem was already
identified from other Nexys2 users and they have developed
a new firmware for the FX2 chip [27] which emulates a USB
Blaster device from Altera [28]. In conclusion, the JTAG
ports from the FPGA will be controlled by the new firmware
which emulates an USB Blaster interface.

Now it is possible to program the FPGA with UrJTAG,
but with one restriction. UrJTAG chooses the right driver
according to the vendor and product IDs (VID/PID). After
reprogramming the FX2 Chip, all FPGA boards have the
same VID and PID. Hence, a distinction between the single
boards is not possible. To solve this problem, we created for
each FPGA board an own firmware with an unique VID/PID.
This allows to set a special enviroment in UrJTAG which is
able to identify the correct boards.

For the creation process of the FX2 firmwares, some
scripts have been created by us which automatically replace
the PID/VID from the FX2 source code and, afterwards,
compile it with the sdcc [29]. As VID the free ID 0x2357
for the Friedrich-Alexander-University Erlangen-Nuremberg
(FAU) was choosen to avoid conflicts with other devices.
The PID counts up, from 1 to n.

5.1.2 Identification of the Boards

As mentioned before, the boards can not be distinguished
by the server before reprogramming the FX2 chip. Also the
serial number is zero at any time when new usb devices
are detected. Hence, the server has no idea, which board is
dedicated to a camera, respectively is connected to which IO
board. To solve this problem, every FPGA is programmed,
after reprogramming the FX2 chip, with an unique circuit
which outputs the PID via the IO Pins to the IO board.
Because the 10 board has a fixed IP address, every IO board
can be read out by the server to get the unique ID. In
conclusion, it is possible to distinguish the boards and to
determine the assignment of every board to a webcam. This
problems occurs only at a startup or restart of the system
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Fig. 6: FPGA-, Connector- and IO Board

and will not occur during application. The induvidual circuit
generation for the FPGAs is also done fully automatically,
by replacing the specific lines in the source code, afterwards,
synthesizing and implementing it to a FPGA programming
file.

5.2 10 Board and Connector Board

There are three features, we had to implemented to fit our
requirements. First of all, it has to be possible to write and
read values from specific pins of the /0 board. As mentioned
before, the webserver of the IO board had to be adapted
accordingly. As described in the previous section, the board
IDs can now be read via a http-request by the server. To
set the values of the input pins of the FPGA, the user has
to connect to the webpage on the IO board and to set the
emulated switches or pushbuttons on the virtual interface of
the webpage.

Secondly, a major problem is the authentication of the
users. Only the inputs of the board, which is assigned to the
user, should be changeable. Therefore, the concept of Session
IDs has been introduced. A random alphanumeric sequence
of characters is set as key, to control an IO board. Without
this sequence, which can be set to an arbitrary length, the
user can not access the webpage and set the inputs. When a
board is assigned to a user, the daemon generates a Session
ID and initializes the specific /0 board. The ID is then part
of the URL of the IO board which is send to the user.
Only requests with the proper session are allowed. To set
the Session ID of the IO board itself, a master password
is needed as part of the URL. This master password is
also required when requesting the board ID. Thus, only the
daemon can assign the Session ID and request the board
IDs and only the user, to whom the board is assigned, can
control it.

A third feature are time constrained input signals. To
generate inputs e.g. according to the PS/2 protocol which
is required for some of the exercises, a sequences of inputs
is required which is time constrained. Therefore, a sequence
generator has been implemented which produces PS/2 pro-
tocol sequences out of user input characters submitted via
the web interface.

For the connector board, we have developed an own PCB
Layout. It was manufactured in a two-layer technology and
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only contains some wires and for every wire an indicator
LED. Figure 6 illustrates such a board, connected on the
one side to the PMOD connectors of the FPGA board where
resistors for short circuit protection are integrated. On the
other side, it is connected to the IO board. The connector
board for the connection of the FPGA and the IO board
contains wires for the emulation of 8 Switches, 4 Pushbut-
tons and 2 wires for the PS/2 protocol emulation. The board
contains also 4 additional LEDs for the monitoring of the
board identification and one power LED.

5.3 Server and VHBD

For using a secure and flexible system based on Open
Source, the resource management server is running on
Gentoo Linux. The VHDB is written in C and is installed
on the server. Thereby, all critial system tasks, like user
management, are done with the help of the operating system.
This results in a very stable and secure system.

All resources come together at the VHBD. When the
daemon is started, it reprograms the FX2 chips on the
boards, followed by a reprogramming of the FPGAs and
identification of the boards, as mentioned before. Then the
server waits for user interactions. If a user wants to program
a board, the server looks for the next free board, assigns
this board to the user who has access to the board now.
The user gets a Session ID and has a fixed amount of time
for experiments. If the time is over, or the user has logged
out, the board will be released and can be assigned again to
a requesting user. If a user requires more time, he has the
possibility to extend the current experiment session. Some
other scenarios are implemented, too. For example, a user is
able to allocate a board for a specific time period. If the user
is logged in at this time, an allocated board will be assigned
to him.

The VHBD is programmed in a very modular manner.
That means, every component of the system is an own
process which communicates via IPC e.g. pipes. Hence,
the system can be easily extended with more boards and
maybe more servers. Then, only the pipes have to be
replaced by sockets. Such a system is currently developed in
cooperation with the University of Passau. Additionally, such
a multi-process system allows a high degree of independence
between the processes. Since every user has his own process,
many users can work on the system in parallel.

The Server has two network interfaces. One is connected
to the internet, where the students can connect to the system
to use the VHDB. The other interface is connected internally
to the switch, where all IO boards are connected. If a user
wants to make IOs for a special IO board, the request is
always sent to the RM server. With the help of IP tables, the
request is transformed and will be forwarded to the choosen
IO board. By means of this feature, we are able to save
public IP adresses.
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5.4 Cameras

The webcams are connected via USB to the server which
also has the problem to distinguish the different cameras.
But this distinction is easier than the distinction of the
FPGA boards, because every used webcams has a unique
serial number. After plugging in a camera, a new device
(/dev/videoX) is automatically created. With the help of
udev [30] and some rules, it is possibe to create logical
mappings from the physical devices /dev/videoX to logical
devices /dev/vhbcamx which are now in the right order.
Hence, the daemon knows for example, that /dev/vhbcamO
is always the bottommost left camera.

The devices will be controlled with video for linux 2 (v412)
and streamed utilizing a video lan client. We have choosen
a MPEG-2 encoding with a variable bitrate of 400 kbits/sec.
This leads to a low required bandwidth with a sufficient
video quality.

6. Conclusion and Outlook

In this paper, we presented a new remote FPGA hardware
laboratory for our e-learning course FPGA online. Because
of the available practical exercises in the online laboratory,
the students can learn important basics in circuit design more
efficiently by testing their circuits on real hardware. Because
of a modular structure, our system is secure, flexible and
can be easily extended for a greater number of users. The
initial costs for creating the course and the operating costs
were greatly reduced by the consistent usage of Open Source
software for the e-learning content and also for the online
laboratory.
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Rich Virtual Learning Tool
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Abstract - The design and implementation of the e-learning
system called Rich Virtual Learning System (RVLT) is
presented based on the architecture of Web Services. The
fundamental components of Web Services are briefly
summarized. Then the prototype of RVLT is presented
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1 Introduction

In a technologically oriented society, it is very
common that students work full time and work on advanced
degrees in the evenings. Often times they cannot make it to
classes on campus due to business trips and other
complications at work. Consequently online classes have
been extremely popular among working professionals. They
can access lectures and assignments through the internet at
their own convenience. Online courses have become feasible
only after internet and web services were introduced. In this
paper we will present the design and implementation of the
Rich Virtual Learning Tool (RVLT) which is based on the
client-server model, the core of Web Services using Rich
Internet Applications (RIA).

Service
Broker
F,--- I' UDD{_
WSDL WSDL
Dgurne
-
soap | 1 réc:
F o o "'\/\g
Service Service
Requester Provider

Figure 1: Web Service Components [3]

2 Web Services Architecture

As Figure 1 illustrates, Web Service architecture [1, 2, 4]
consists of three major components:  Service provider
(server), service requester (client), and service broker (UDDI).
The service provider or server registers a particular service
with the service broker (UDDI) in Web Service Definition
Language (WSDL). The service requester (client) looks up
the broker’s registry (UDDI) for the availability, location,
parameters for the service. When they are available, the client
sends the request for the service to the server using SOAP or
other communication medium.

2.1 Web Server

The primary function of the web server is to register the

service with UDDI in WSDL. Once the service is registered,
it continuously listens for the request of service from a client.
The communication between the server and the client is
achieved through the HTTP protocol.
Therefore, it fits into the XML Messaging layer and the
Transport layer since the SOAP message needs to be
transported over the HTTP protocol. The WSDL (Web
Services Description Language) is located on the web server.
The Web Server provides a mechanism for service consumers
to refer to the WSDL specification. By providing a WSDL
file reference as a URL in the UDDI registry, service
consumers can locate the WSDL through the URL, download
the WSDL, and interpret it to determine the services
supported by the organization.

2.2  Web Service Client

The web Service client is the consumer of the Web Service.
Web services are platform neutral, so the client can be written
in any of the mainstream programming languages such as
C++, C# and Java. The first step that the client performs is to
locate the service and obtains the calling information from
UDDI. From the UDDI information, they retrieve the
WSDL URL reference and download the WSDL document
from the publicly accessible URL. Once the service consumer
has obtained the WSDL file they have the appropriate
information needed to invoke the Web Service. The
information that will be present in the WSDL file will be the
methods in the Web Service, parameters for the Web Service.
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2.3 XML[5, 7]

Extensible Markup Language (XML) is an extensible, non-
proprietary text-based markup language that has become the
standard for data interchange on the Internet within distributed
applications and web services. XML can provide the
underlying content and structural standards to enable the rapid
development of services and applications.

XML is superficially related to Hypertext Markup Language
(HTML). Data structures are defined as means of element and
attribute tags wrapped around data content. These tags are
known as markup.

The main advantage of XML is the extensibility. XML is a
meta language that can be used to define customized markup
for numerous types of documents and data files. XML differs
from HTML in that XML tags primarily identify data content
and structure. XML’s resemblance to HTML comes in the tag
structure contained in angle brackets (<....>).

There are many reasons why XML is playing such important
roles in web services and distributed applications in general.
Plain Text: Because XML is not a binary format, you can
create and edit files using standard text editors to a visual IDE
(integrated development environment). As mentioned above,
XML content can be processed with any number of clients
and tools because it is non-proprietary.

Extensible — You can extend XML technology limitlessly,
defining markup and rules as need for the kinds of data and
information you use.

Data Identification — XML identifies what kind of data you
have, not how you display the data (like HTML). Since it
focuses on delimiting the data, it can be processed
programmatically

Stylability — The XSL (XML style sheet standard) lets you
define how to renter your content.

Modular Reusability — XML documents can be constructed
from separate external entities. This lets you modularize your
documents and single source sections.

Linkability — Through implementations of the XLink
specification, hyperlinks in XML documents can be far more
sophisticated than those in HTML documents. Things such as
two-way links, multiple target links, and “expanding” links
(clicking a link will allow for the information to appear
inline), and links between two existing documents that are
defined in a third.

Easily Processed — By using structured consistent, well-
formed markup, it is possible to design XML based structures
that can be processed programmatically. You can use a wide
range of XML parsers, tools and processing models since
XML is vendor-neutral.

Hierarchical — The hierarchical, node-based structure of XML
documents lends itself to faster processing, searching and
dynamic construction and rearrangement. Parsing a well-
formed XML document is mostly a matter of stepping through
the branches of a tree until you get to the nodes that are
required.

25

24 SOAP

As mentioned earlier in this paper, it is possible to message
between systems strictly using XML. However, because of
the lack of messaging standards a SOAP (Simple Object
Access Protocol) protocol has been developed to transfer
message content between the service requestor and service
provider.
SOAP is defined as a lightweight, text-based wire protocol
used to encapsulate serialized data in an XML wrapper. The
SOAP standard provides the following:

e Data encoding rules

e Extensible packaging structure for messages

e Strategy for binding SOAP messages to a transport

protocol

The above mentioned provides a message exchange
infrastructure for the messaging gab between applications.
With SOAP, data is encoded in human readable, XML format,
and not binary.

2.5 SOAP Specification

A SOAP message must be bound to a transport protocol for
transport across the wire. You can bind a SOAP message to
any transport protocol that supports the transmission of XML
based messages. HTTP is the most common protocol used.
Currently SOAP specification 1.2 has been recommended by
the W3C.

26 WSDL

One of the key advantages of Web Services is the ability of
applications to communicate with each other over the internet,
despite being written in different languages.
It is required that there is a way to describe the external
service, such that an application can dynamically bind to a
service. This needs to be done in such a way that it is
independent of platform or programming language. The Web
Services Definition Language (WSDL) sets out to define a
system for describing services. The language specification
contains an XML Schema that describes the XML structure
that each WSDL document must follow.
Besides describing the offered interface, a WSDL document
contains the location of the service. The WSDL defines the
various components of a service that can then be reused to
define different services. The components that make up a
service include:

o Data Types
Input and output parameters of a service
Relationship between input and output parameters
Logical grouping of operations
Protocol to be used for accessing an object’s methods
Address of the Service

2.7 UDDI

A distributed application publishes its interface using web
services standardized for use of remote clients. A business
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that allows remote clients to access such services might also
be interested in publicizing its services to attract new
customers. Service registries allow businesses to announce
their services to the public.

2.8 Architecture

A service provider publishes its service interface in a service
registry. The client obtains this interface from the service
registry and uses the interface to obtain the services from the
service provider. A service registry essentially provides a link
between the service provider and the service consumer.

Service Registries typically provide the following functions:

e Provides information about businesses

e Provides information about services offered by
businesses

o  Defines categories to classify services

e Provides a mechanism for publishing information on
the registry

e Provides a mechanism for querying the registry for
information

e Provides a mechanism for
information

accessing registry

2.9 Whatis UDDI?

UDDI stands for University Description, Discovery and
Integration.

The UDDI standard defines a way to store information about
businesses on the web and a mechanism for accessing this
information in an efficient manner.

Businesses develop web services and publish them in the
UDDI registry.  In addition, businesses publish general
information about themselves in the registry.

3  Design of Rich Virtual Learning
Tool (RVLT)

RVLT consists of three major components (figure 2): Client,
Server, and Database. The client refers to the suite of
software that students will invoke to take classes online, the
server represents the software that enable instructors to offer
courses online, and the database which support the system.
The client is equivalent to the service requester and the server
is equivalent to the service provider in figure 1. It is very
common that the database is included in the server side and is
not explicitly listed as a single entity. RVLT is still in the
process of being implemented and the connection to UDDI is
not elaborated.
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Figure 2. Three Major Components of RVLT [8]

RVLT consists of three major components (figure 2): Client,
Server, and Database. The client refers to the suite of
software that students will invoke to take classes online, the
server represents the software that enable instructors to offer
courses online, and the database which support the system.
The client is equivalent to the service requester and the server
is equivalent to the service provider in figure 1. It is very
common that the database is included in the server side and is
not explicitly listed as a single entity. RVLT is still in the
process of being implemented and the connection to UDDI is
not elaborated.

There are three major participants in RVLT: STUDENTS,
INSTRUCTORS, AND ADMINISTRATORS. Typically the
student uses the software on the client side to take a class, the
instructor offers a class online using the software on the server
side, and the administrator oversees and maintains the entire
system. Their interactions with RVLT are summarized in the
following table (figure 3 in the appendix).

The server consists of a huge number of components outlined
in figure 4 in the appendix. They could be summarized as
follows: authentication process, managing courses, virtual
office hours, chatroom management, grade reporting, voting
process, etc.

3.1

Figure 1 summarizes the software employed in the
implementation of RVLT. The unifying backbone of the
entire system is C# in .NET. .NET was designed to facilitate
the communications among heterogeneous systems and has
been ideal for the implementation of RVLT. As figure 1
illustrates, the GUI for the client side was implemented in
terms of Flash, the server was implemented in terms of
ASP.NET, the database was implemented in terms of SQL.
Then the communication between clients and the server is
achieved in terms of XML/SOAP, the communication
between the server and the database is done through
ADO.NET. The communication among these components
would have been pretty difficult without C#£NET which, by
design, facilitates the communication among heterogeneous
applications written in different languages running on
different processors. Readers are referred to [8] for further
implementation details. A few sample outputs are
summarized in the appendix.

Implementation of RVLT
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4 Conclusions

Web Technologies are evolving rapidly. Web applications
have been developed using HTML language . HTML-based
applications are still popular choice for developing Web
applications . However, in recent years, RIA (Rich Internet
Applications) are becoming more popular for developing web
applications. AJAX, Sun JavaFX, Microsoft Silver light and
Adobe Flex are popular platforms and technologies for
developing RIA applications. RIA applications aim to provide
rich user interface similar to desktop applications. In addition
RIA application follows MVC design pattern by completely
separating user interface from the business logic. These are
some novel aspects of RVLT which are not found in most
existing commercial courseware.
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APPENDIX

Instructor

Figure 3: The interactions of the student, the instructor, and the administrator with RVLT



Int'l Conf. e-Learning, e-Bus., EIS, and e-Gov. | EEE'11

AddCloumnToSchema

UpdateColumninSchema

,_
Q
Q
o
=

Register

‘ DeleteLastColumnFromSchema

AddOfficeHour
GetOfficeHours

DeleteOfficeHour

Authenticate

AddClass

Enroll

GetAllClasses

GetClassesBySearch

l
Hifonn

SetClass
GetMyClasses
GetMyMessages
GetMySentMessages
GetUsersBySearch
SendMessage
GetMylInfo
UpdateMyinfo
UpdateMyPassword

UpdateUserInfo

T

UpdateUserPassword

ClearChatRoom

GetChatMessages

GetChatMessagseAfter

GetRoomUsers

UpdateGrade

GetClassGrades
GetmyClassGrades

SendChatMessage

QuitRoom

CreateChatRoom

RenameChatRoom

SetRoom

DeleteChatRoom
GetAllClassChatRooms

GetClassDetails

GetClassInfo
DropStudent
EnrollStudent
GetStudentsEnrolled
GetStudentsNotEnrolled

UpdateClass

Figure 4. The components of the server

UNIVERSITY OF MICHIGAN-DEARBORN

Rich Virtual Learning Tool

Figure 5. The login Page on the Client Side

29

UNIVERSITY OF MICHIGAN-DEARBORN

[Weicome NOUFTLAIAWAMT _www = Home.

Dreturence

Lonin

Workd Wids Web.
i Falders
wain
Office Hours New Foider
Amnouncements | Falder Name ovenieed |+ ) S
New tame
Lecures Exams

Figure 6. Course Material Page




30

Int'l Conf. e-Learning, e-Bus., EIS, and e-Gov. | EEE'11 |
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Abstract:

The numerical traces generated in e-learning
environments represent a significant source of
information related to the activities of users. The
analysis of these traces is of obvious importance, it
can help on many ways to enhance the effectiveness of
the support of users in their interactions within the
learning system, and also to boost the quality of tutor
functions as the regulation of learning and the success
of the adopted methods of learning, etc. In this work
we propose a trace’s analysis system based on a Web
services oriented architecture. The service module
responsible of collection of tracks is particularly
based on a standardized data model. Being limited to
the activities of learning, we propose to adopt and
enrich this model toward a common data model, in
order to take into account the external services of
communication  supported by the learning
management system (LMS) as the Forum, chat and
other services.

Keywords: e-learning, regulation, trace analysis,
SOA, web service, Data model

1. Introduction:

The advent of the learning management systems
(LMS) has significantly taken part to replace the
traditional paradigm of teaching by the learning one.
The tutor needs continuously to improve its perception
of the learners interactions during their training and to
cure correctly and at the best moment the problems of
training that can appear.

Among a synchronous and asynchronous formation,
the mission of the tutor varies between an activity of
moderation and animation during the training in the
first case, to a specific and individualized follow-up of
learners witch helps them to overcome their
difficulties and to avoid the errors of comprehensions
and frustrations which they can meet during the
individual training. The effectiveness of the teaching
approach adopted during the training depends heavily
on the work of learning control and regulation applied
by the tutor.

The overall objective of the analytical work of user
interaction in a LMS addresses the need to interpret

particular aspects of the learning process and to act
consequently for a better control of the process.

Typically, LMS systems, often modular, are now
based largely on web services and have, indeed, to
integrate the evolution of web technologies. The
exploitation of web service oriented architectures was
thus introduced into the field of learning ([1], [2], [3]
and [4]) but their use as a means of collection and
management of the traces of interactions is yet only at
its beginnings.

The exploitation of the SOA in this field will make it
possible, in our point of view, to overcome two
problems of trace analysis systems: the first, being the
specificity of these types of systems to individual
learning environment (individual, collaborative,
synchronous or asynchronous, etc) where a
standardization of data analysis is needed to make it
usable simultaneously in various environments. The
second is the cost of integration with the learning
system caused mainly by the heterogeneous
components involved in the system.

In the remainder of this paper we present, in the first
section, a statement of existing works and a set of
types of interactions in relation to e-learning field. We
introduce, in the second section, the proposed service-
oriented approach for the collection and management
of traces and give a detailed description of the
functional architecture of the proposed system
yielding to trace analysis.

2. Trace analysis in a distance learning
environment: a state of the art

Different approaches to trace analysis of interactions
in the learning process tend to have specific objectives
related mainly to the principle actors of learning:
learner, tutor and pedagogical content. These
objectives can be classified into three main categories,
according to [5]: Optimizing the quality of educational
resources available on the system designed by
teachers and the learning scenarios, Improving
methodologies of making knowledge to learners, And
finally, designing tools for tutors and observers, for
supporting learners.

The tutor being the cornerstone in the learning
process, he uses these tools to assess, in one hand, the
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performance of learners in the learning activities and
come to their aid when necessary, and in the second
hand he assess the quality of teaching resources being
used.

In this section, we introduce some types of
interactions that exist in learning management systems
and a state of the art of some existing traces analysis
works in this area.

2.1.Interactions in
environments :

e-learning

In each learning management system a considerable
amount of data are produced by interactions of users.
These data is a rich source of information which
reflects the health of the learning process. Several
proposals have identified the valuable learning
interactions involving the most relevant point of
interest: learner, tutor or the learning resources used
during the learning activity.

In [6] we find the best known model based on
communication theory and defining the receiver and
transmitter, thus giving the three basic interactions:
learner - learner, learner - teacher and learner —
content. [7] add a fourth class of interactions that is
learning - environment, where the environment is the
interface that exists between the learner and content.
Other categorizations were developed and focused on
learning objectives ([8], [9], [10], [11]). Explicitly, the
various interactions found in most management
systems for distance learning can be summarized as
follows:

Tutor-Learner  interactions  that  affect the
communication between the tutor and student in a
given learning activity. These interactions help define
the type of the relationships being created between the
tutor and learners.

Learner-content interactions. They are, pedagogically,
the richest and the more significant sources for the
evaluation of the learning process. These are basically
the user actions within a learning object. We find for
example the results of assessments by the learner,
product reviews on the content or duration of use of
the resource, etc.

Learner-environment interactions include all actions
taken by the learner through the interface that is
available in the learning system.

Learner-learner interactions occur in the footsteps of
communications established between learners

Learner’s Actions regardless of learning system that
can be launched in third party applications as
browsing the web, etc.

Depending on the used technologic platforms and the
nature of the process of learning itself, e-learning
interactions generate traces in real time in different
formats.

2.2.Trace analysis systems:

To achieve their ends, the first task of user interactions
analysis systems in a LMS is the collection and
aggregation of traces data of interactions on a
comprehensive format. According to the objectives
laid, these traces can be qualitative related to concepts
such as cognitive, and collected through a survey or a
test, etc. it can be also quantitative, collected directly
from the various sources of data system such logfiles
or the LMS database. Data (binary or text) not being
all directly usable, a second role is required, that of
transforming these traces to an understandable,
readable and useful information through a method of
analysis of data to be viewed or to measure a
predefined indicators.

View the vast volume of work produced in this sense,
it is not possible to provide a complete exam of all
works achieved on systems of trace analysis.
Nevertheless we cite in the following some referenced
works.

An approach directed by models is proposed in [12],
based on the WEBM architecture associated to the
CIM model (Content Information Model) for the
management of traces. This approach permits a fast
Integration of new components, but considering the
nature of the CIM model that has a canonical format
of objects, an initial mastery of the whole semantics of
the domain is necessary (that is in this case the e-
learning feild) in unified way, which proposes a
considerable maintenance effort and significant
updates in case of changes needs. In [13], a specific
language UTL (Usage Tracking Language) is defined.
It permits to describe according to a specific model
the traces independently from the e-learning operation
allowing a structured exploitation of traces.

Moreover, [14] proposes a formal model of a trace-
based system which defines several levels of treatment
from collecting, processing till the semantization of
log files data present on the e-learning platform. More
recently, [15] was based on the system proposed by
[14] and presents an application to restructure the raw
data from data archives (Moodle LMS) to facilitate the
use of their footsteps and help data semantization by
using anthologies. Also in more recent works, [16]
build a system for trace analysis for a collaborative
learning environment.

Other works has focused on standards of learning:
[17] proposes a boosting of the LMS API so it can
support the advanced features specially tracking. In
the same way [18] have proposed extensions for the
runtime data model in order to integrate
communication activities via e-mail within the
SCORM based learning objects, while the mail
communications are usually deployed outside of the
learning process.

The work around trace-analysis systems of e-learning
environments aims to implement a specific solution in
order to resolve specific problems and the deployed
solutions are often based on software agents whose
connections are point to point, which increases the
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number of connections required to implement
solutions and can rises then multiple update and
maintenance issues. On the other hand, log files are
the main sources of data used in such systems, they
are certainly inexpensive sources and can be
technically implemented easily, but instead, the data
processing log is an expensive operation [19].

3. A service-oriented architecture for
interactions analysis:

Emerging learning management systems are
essentially based on Web services, as well the free
software that those commercials. With the prospect of
integrating a web service based solution for the
interactions analysis in the learning management
system, we propose a service oriented architecture
(SOA) based system. The proposed system is meant to
be independent from the technology used for learning
and interoperable with most standards and
specifications adopted in the field.

The approach implements a standardized data model
which is enriched by an extension that can handle
other types of interactions which are not supported
natively. We give, in the following, a functional view
of our proposal by describing the various components
and showing the architecture of the proposition.

3.1.Intercept, collect and aggregate data:

In order to establish a data analysis tool independent
from e-learning platform and technology on which the
internal components would be based, using web
services based architecture remains the most feasible
and more practical. The adoption of such architecture
enables integration of functionalities in a modular
way. A more complex system can be designed from
the restructuring of existing web services that use web
interfaces and standardized data stream. This easy
handling permits the definition of new systems for
new needs only by declarations that are immediately
usable. Thus, the cost of integrating new components
into an existing system is visibly decreased.

Figure 1 shows a synthetic scheme of the context of
our proposal. Our work is based on a web-service
based e-learning framework already proposed by [20].
The platform models a universal learning management
system integrating various elements of both
management and analysis of learning.

F*) el

Reporting Services
L
Runtime environnement

Routing Interception

Transformation l Filtring l

( Repositories

Indicators

Analytical
DB

Fig. 1: Integration of traces management system on
the a global Framework

The basic component introduces a virtualization layer
that intermediate between the LMS supporting the
learning activities and the tooling system designed for
tutors and observers. This layer consists of a data bus
whose main task is the preprocessing of data
exchanged between services and their aggregation
traces consumed by the analysis service. The main
functions of this layer of virtualization are:

- Interception and filtering of messages in real time
and querying further data sources in case of need
(DBMS log files, etc..).

- Merging data into a common data model suitable for
trace analysis needs.

- Routing and saving the results of analysis for
viewing or archiving.

This simple SOA based vision enables rapid
implementation and reuse of services. The flow of
data between the LMS and the service bus is validated
against a common data model, integrating the learning
activities and communication subjects’ analysis (see
section 3).

The collection of data is an essential step of the
interactions analysis; it is an intrinsic task to the core
of the system. Since, in SOA architectures, the
messaging patterns are handled between services,
exploring the data bus for collecting data in real time
is our first step to a system witch concerns the
eventual needs to real time learning interventions
(adaptation of learning scenarios, resources, other
possible services, etc).

3.2.Indicators for the interactions

analysis:

Indicators are one of the important elements of the
proposed system. They play a decisive role in what
will be collected and in the results of analysis. The
collection of traces relating to user interactions is an
elementary step that is completed by a preprocessing
step yielding to semantization and aggregation of
collected data. The final results are then measures of
interactions indicators that can be exploited by
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different actors in the system: Learners, group of
learners, tutors, researchers, administrators, etc.
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A

LMS

Graphs, text,
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reporting

A

Learning
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External services
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n/ Analysis
\ System
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Fig. 2: functional architecture of the proposed system

The most crucial responsibility in the learning process
is assigned to the tutor who is involved in regulating
the learning next to the observer. Figure 2 shows the
supporting role played by the control system of trace
analysis which is mainly exploited by the tutor or
external observers. Indicators, which define in a way
the role of the system analysis, give rise to
observations and decisions adopted by the tutor. In
this scope, we identify an indicator as a variable that
has several attributes which can be cognitive
measuring the quality of the activity in question
(awareness, Understanding, Judgment, opinion, etc.)
or simply the result of the interaction (i.e. score
evaluation,etc), and can be also social: reflecting the
status and quality of collaboration between target
users.

Based on the work of [21], we adopt an extended
structure indicator that meet a wide spectrum of needs.
The following table shows some attributes that we
consider most useful for the interactions indicator:

Field of validity Environnent type, learner
profile, learning resources,
indicator’s users, etc.

Learning - Individual use,

environment - Collaborative (synchrone),
- Collaborative, text production

(asynchrone), etc.

Attributes Signification

Concept Indicator signification

Dependencies Time, subject of learning, etc

Level of | High, intermediate, low
interpretation
Value Numeric, text, graphic

type (objective) Cognitive, social,

collaborative aspects, etc.

s
Tutor, observer Cﬁ

Target users student, group of students,

tutor, researcher, etc

Users of results student, group of students,

tutor, researcher, etc

Time of validity In the fly (during the
interaction), after  the
interaction (short, medium,
long term)

Table 1:; proposed attributes for the interaction
analysis indicator

Indicators can also be classified by their levels of
interpretation, we distinguish three levels: high level
which has an interpretable value requiring treatment
more or less complex, Intermediate level developed
on the activities of a low level of cognition as the
quality of discussions in a forum or of argumentation
in a given subject, and low level whose values are
extracted directly from collected raw data.
Nevertheless, the results related to the extracted
information from the indicators can be mainly
"positive” or "negative” or simply indications on what
to do in a given situation.

4. Implementation and future work:

The adoption of LMS has aroused increasing interest
among e-learning policy makers to the concerns of
standardization, interoperability and reusability of
learning resources. These problems have set up
several research areas of global standardization
entities. Among these efforts we find the work on the
data model for communication between content and
learning system commonly called CMI (Computer
Managed Instruction). Historicaly, The CMI model
has been mounted by the AICC (Aviation Industry
CBT Committee ) before becoming a standard in the
IEEE [22]. Thus, The CMI is a standardized data
model that describes the data exchanged between the
learning resources and the LMS environment, usually
via an API. These data cover information on learners,
learners' interactions with learning objects, the status
of activities (successes, completeness,...), etc. the data
model plot also the performance of learners in relation
to learning objectives. Data being architected
according to the IEEE 1484.11.1 keeps a high level of
semantics and so allow easier analysis of learners
interactions within the learning system.
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Fig.3 The component diagram of the proposed
architecture
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The traditional use of the CMI model is within the
Runtime environment (RTE) of the learning resource.
As shown in figure 3, The RTE manages information
about user interactions within the learning
management system and use the CMI for validation of
data streams generated by interactions. Data is merged
in a common data model on the bus, which is an
extended version of the CMI format, before being
archived and analysed according to the needs. The
major utility of the CMI model, is the fact that it is
extensible as well to describe other activities handled
within the learning environment and involving both
the client and server side [23], as for archiving
information generated in a standard format for
analysis and reporting. In this sense, the proposal we
make is to reuse the standard as a base for the
common data model handled in the data bus RTE.

5. Conclusion:

The development of a prototype of the proposed
architecture is currently underway. in this paper, We
have proposed the SOA based trace analysis system.
The core of the system is composed of a data bus
which is responsible of data collection. The used
common data model is based on an extended version
of the standardized CMI data model. the defined
extension is composed of other communication
services used in the learning platform as the forum,
chat and further services which can be in a learning
point of view an integral part of the learning process
(especially in the case of collaborative learning

approaches ).
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The e-Commerce Sandbox: An Interactive Learning Tool With
Real-Time Feedback

William Burns'and Alfred C. Weaver!
!Department of Computer Science, University of Virginia, Charlottesville, Virginia, United States

Abstract—The e-Commerce Sandbox is an interactive
learning tool developed to supplement a course on the
technology and business aspects of e-commerce taught at
the University of Virginia. The sandbox is spatio-temporally
independent, allowing students to complete modules outside
of the classroom on their own schedules. Essential to the
success of the sandbox are the real-time feedback system
and the logging system. In addition to evaluating submis-
sions for correctness, the real-time feedback system can
guide students toward the correct solution, alleviating the
workload on the course staff. The logging system handles
grading automatically, but also provides feedback to improve
the sandbox. Preliminary results indicate that the sandbox
is a beneficial adjunct to the e-commerce course, generating
a net improvement in student knowledge.

Keywords: e-commerce, real-time feedback, lecture adjunct, in-
teractive learning, security

1. Introduction

As the requirements of industry evolve, a traditional
fundamentals approach for the design of e-commerce cur-
ricula is no longer sufficient to prepare students for the
challenges they will face when solving real-world problems.
Under the traditional approach, graduating students typically
have a strong background in classical computer science
problems, but little to no hands-on experience with current e-
commerce problems. In addition to under-preparing students
for industry, this approach makes it difficult for companies
to differentiate potential employees within the applicant
pool[1].

In response, we developed an e-commerce sandbox to
supplement a course teaching the technology and business
aspects of e-commerce. The system consists of a collection
of relevant course materials and a sandbox environment in
which students perform guided modules and receive useful
automated feedback. The primary goal of the sandbox is
to allow students to safely practice real-world e-commerce
skills while promoting a self-guided learning approach. The
system currently provides 22 modules covering topics in
PHP and MySql (e.g., Complete the PHP script below to
add a user to the authorized users table), and also provides
an interface for creating arbitrary modules.

The rest of the paper is organized as follows: In section
two, we discuss previous work related to e-commerce cur-

ricula and provide motivation for our work. Section three
discusses recent public security breaches that have demon-
strated a need for graduates capable of developing secure
e-commerce applications. In section four, we enumerate our
design goals with an emphasis on the lifetime and usefulness
of the sandbox. A system overview is provided in section
five with each component discussed independently. Section
six discusses our initial system evaluation and our plans
for future quantitative studies. We conclude the paper by
re-capping what we have accomplished and what we have
learned.

2. Previous Work

Over the last decade, many universities have struggled to
incorporate e-commerce courses into their Computer Science
curricula, although the necessity has been recognized[2].
Despite the dot-com bust, e-commerce remains an in-
demand field. However, according to Adreinne Bloss, it
is unclear how to best incorporate e-commerce into non-
business related computer science curricula[3]. Conversely,
business-focused e-commerce courses tend to minimize their
emphasis on the development of technical programming
skills[3].

The traditional approach to incorporate e-commerce into
a computer science curriculum is to use a team-based or
project model[4]. The problem with this approach is that
the projects typically need to be completely re-designed
to reflect changes in industry technologies. Team-based
approaches typically involve combining a computer science
course with a business course. It is difficult to balance
the project goals evenly as each class has unique learning
objectives. Either approach will generate a large workload
for the course staff.

E-commerce has evolved from a novelty to a multi-
hundred billion dollar industry. Not surprisingly, this indus-
try has become increasingly focused on security due to the
amount of money and personal information involved. This
demand for security has increased the need for computer
scientists in e-commerce[5]. Currently, however, our Internet
security policies and technologies fail to meet the needs of
the consumer[6]. Due to this lack of security, consumers
tend to do repeat business with companies they trust, but are
generally hesitant to do business with an unknown company.

It is unclear exactly how to incorporate e-commerce
courses into a computer science curriculum; however, there
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is an important distinction between the state of the art and
the state of the practice[7], [8], [9]. The state of the art
is typically geared toward solving fundamental problems
in the field of computer science while the state of the
practice generally focuses on how to optimize e-commerce
operations. It is important that an e-commerce course address
both.

3. Security

An unfortunate reality of e-commerce is that security
breaches are not a thing of the past. History has taught us that
security can not be an afterthought. Rather, security must be
a priority during design, implementation, and production.
Once in production, a site’s security must remain a top
priority. It is a higher priority to protect the parties involved
in an e-commerce transaction than the transaction itself[10].

In June 2010, Goatse Security revealed a security flaw in
AT&T’s 3G service sign-up form on the Apple iPad[11]. For
convenience, AT&T would automatically populate the email
field in the form by reading the Integrated Circuit Card ID
(ICC-ID) from the iPad’s SIM card. AT&T hosted a script
that would return the email address associated with a given
ICC-ID number. Since the ICC-ID number and email address
were sent in cleartext, Goatse Security was able to retrieve
approximately 114,000 email addresses belonging to iPad
owners by submitting randomly generated ICC-ID numbers
to the script and recording the responses.

In December 2009, RockYou suffered a security breach
that resulted in the exposure of over 32 million user ac-
counts. Perhaps more surprising than the fact that the com-
pany did not notify affected users of the breach immediately
is the nature of the breach. The SQL vulnerability used in
the attack had been documented for over a decade. The most
serious violation, however, was the fact that passwords were
stored in cleartext within the database.

In December 2009, an SQL injection attack on 7-Eleven’s
site allowed attackers access to the company’s servers that
manage their ATM terminals. This allowed the attackers to
record customer’s PIN numbers when they were entered
during a transaction. As a result, $180,000 in fraudulent
withdrawals occurred in only three days.

4. Design Goals

Our system was designed to supplement a lecture on e-
commerce fundamentals and security. Based on previous
work by other authors as well as personal experience, we
elected to develop an interactive system with a hands-on
approach. Since students have varying schedules and can’t
always attend office hours, we wanted to provide real-
time feedback and evaluation. Additionally, we designed
the system to be dynamic so that it can evolve as the
requirements of industry change.

Experience has shown that lecture alone is not sufficient
for most technical courses, regardless of the topic. Attention

spans vary among students, but it is generally accepted
that most students lose focus after approximately twenty
minutes[12]. Interactive modules can give the effect of
holding a student’s attention longer since there are inherent
breaks between submissions. In addition to becoming dis-
tracted, students tend to retain less information from lecture
compared to interactive learning activities. This is because
lectures do not typically encourage students to analyze topics
or solve problems. Interactive modules help resolve this
problem with lectures. Having students perform a series of
increasingly difficult modules that build on skills learned in
previous modules can encourage students to think critically.

We wanted to remove the temporal and spatial dependen-
cies associated with lectures and in-class labs. By providing
real-time feedback and evaluation, students can complete
the modules on their own time. It was essential to create a
system that can evolve at the rate of industry requirements,
thus our system allows for the creation of arbitrary modules.
This allows the course staff to evaluate and update the
relevant course materials each semester.

5. System Overview

This section describes the design of the system. From a
high level perspective, the system consists of three main
components: the lecture materials, the sandbox environ-
ment, and the administrative interface. Since the sandbox
environment and administrative interface are the primary
contributions of this work, they are described in greater detail
with each sub-component further discussed.

5.1 Lecture Materials

In order for the system to accommodate a self-learning
approach, it was necessary to provide a collection of relevant
lecture materials in the form of technical tutorials. The
tutorials range from prerequisite topics such as PHP, MySql,
JavaScript, etc. to general secure e-commerce topics which
include secure transmission, non-repudiation, certification
authorities, SSL, etc.

The primary goal of the online lecture materials is to act
as a referential adjunct to the course lectures. These tutorials
can be used by the students to re-enforce topics discussed
in lecture, extend topics that could not be fully covered in
lecture, or even learn a topic independently.

5.2 Sandbox Environment

In addition to the lecture materials described above, the
system provides an interactive sandbox environment for stu-
dents to safely practice real-world e-commerce skills while
promoting a self-guided learning approach. The sandbox
provides

« an interface for students to navigate available modules,

« a submission environment for students to upload code

to be tested for correctness,
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MDS5 Hash.

For this module, your task is to write PHP code to retrieve data from a form.
Your PHP code should get the value of the variable password from the form,
compute the MD5 hash of the password, and store the hash in the PHP variable
$password. Complete the blue code segment below by adding your code to the
text box.

Code:

<?php

$headeroptions = array(
"title” => "PHP Module”

i

require_once "header.php;"

$password = null;

| Load | | Load Last Answer | Submit |

7>

<form action="<?php echo $_SERVER['PHP_SELF']; ?>" method="POST">
<input type="password" name="password">
</form>

< ?php
require_once "footer.php”

7>

previous next

Figure 1: A sample module on password hashing.

e an execution environment where student code is run
safely,

« real-time feedback to help students identify and resolve
coding errors, and

o a logging system to track student progress as well as
analyze the use of the sandbox.

These components are now described in more detail.

5.2.1 Interface

The sandbox interface allows students to navigate within
the sandbox. Students can browse the lecture materials, per-
form modules, and view their statistics. While the interface is
fairly straightforward, it provides the only portal for students
to interact with the sandbox. All other aspects of the sandbox
execute as a black box, hidden from the view of the student.
Figure 1 shows a sample module on password hashing.

5.2.2 Submission Environment

Every module in the sandbox requires the student to
submit code. The submission environment acts as a middle-
man between the sandbox interface and the execution en-
vironment. This is primarily to separate the execution of
student code from the user interface. If a student’s submis-
sion causes adverse side-effects, the execution environment
can be restarted without interfering with other students’
activities.

When a student submits code to be tested for correctness,
the submission environment first receives the student code
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as a POST submission from a form within the module.
The module-specific initialization, test, and cleanup code
is retrieved from the database. This dataset is then sent to
the execution environment via a cURL call. The code is
then run within the execution environment and the output
is returned to the submission environment. The output is
then parsed, but not executed, and compared to the expected
output. Feedback is then provided to the student.

5.2.3 Execution Environment

The execution environment is responsible for running
the submitted student code. While not complicated, the
execution environment separates code execution from the
user interface. The execution environment receives an array
consisting of code segments to be executed in a specified
order. A typical execution flow begins with some amount of
initialization code being executed. This can include setting
cookies and sessions, populating the GET and POST arrays,
setting PHP variables, or populating a MySql table. Next,
the student code is executed. Finally, some amount of
cleanup code is executed. This can include deleting MySql
tables, or producing output to be parsed by the submission
environment.

It is worth noting that the output produced by the execu-
tion environment can be generated by the student code, the
cleanup code, or both. This provides flexibility for the course
staff when creating modules. For example, if a module
instructs a student to print the value of a PHP variable
enclosed in a specific HTML tag, the output does not have to
be generated by the cleanup code. Alternatively, if a module
instructs a student to set the value of a cookie to a value
stored in a PHP variable, it makes sense to generate the
output in the cleanup code since the output is not the focus
of the module.

To avoid running untrusted code within the user interface,
the execution environment resides on a set of virtual ma-
chines. If the submitted code causes adverse side effects to
a virtual machine, that instance can be restarted. Providing
multiple virtual machines reduces the chance that a corrupt
virtual machine will disrupt other students. It can also
provide load balancing as the number of users increases.
Our experience has shown that one commodity server was
sufficient for a class of 48 students working simultaneously.

5.2.4 Real-Time Feedback

To reduce the reliance of students on the instructor and
teaching assistants, a real-time feedback system was essen-
tial. This system provides three forms of feedback. First,
it displays whether a submission was correct, incorrect, or
caused an exception. If a submission was incorrect, hints
can be provided by matching student submissions to regular
expressions. Additionally, if an exception was raised, the
system can provide information about the exception.
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Select.
Consider the following MySQL table structure:

Table: MySQL1a

username password
[VARCHAR(32)[VARCHAR(32)

Write a SELECT statement that returns all the contents of the table. Note: The
connection to the database is handled automatically.

Results:

MySql query: $sql = "SELECT * FROM MySqlia";

Username |Password
|Alice Pass123
Bob myPass
Chris password

Test 1: Passed.
Test 2: Passed.

Correct.

Input
$5g], = "SELECT * FROM MySqlla®;

| Submit |

Figure 2: A correct submission for a MySql question.

Since the feedback is generated within the submission en-
vironment, for security purposes only regular expressions are
used to check for correctness, provide hints, and debug ex-
ceptions. To check for correctness, the module must produce
some output during execution. This output can be generated
by the module itself, the student, or both. Using multiple test
cases prevents students from simply printing the expected
output explicitly. Additionally, a module can require that no
additional output be generated by the submission. This can
also be enforced using regular expressions. A submission is
correct only if it passes all test cases. The feedback provided
for a correct submission is shown in figure 2.

The hinting system is relatively straightforward. Solutions
to the modules typically require using specific PHP func-
tions, operators, or operands. The absence of a required
token can indicate that the student is getting off-track.
A typical hint may give a brief description of why the
token is needed or useful and provide a link to the PHP
documentation for that token. This allows the system to
assist the students to work through the modules without
giving them the exact answer. Figure 3 shows a sample
of hints for a question that instructs students to retrieve a
value from the PHP GET superglobal and store it in a PHP
variable.

Handling exceptions is a bit more difficult than the hinting
system and currently only provides basic help. The system
can report the type of exception that was raised and perform

GET it done.

For this module, your task is to write PHP code to retrieve data from a form.
Your PHP code should get the value of the variable password from the form and
store it in the PHP variable $password. Complete the blue code segment below
by adding your code to the text box. Pay attention to the submission method
used by the form.

Test 1: Failed.
Test 2: Failed.

Incorrect.
Hint: Don't forget that PHP variables must begin with a dollar sign ($).

Hint: Remember that the $_GET superglobal is preceded by a dollar sign and an
underscare ($_).

Hint: In PHP, we use the assignment operator (=) to set the value of a
variable.

Code:

<?php

$headerOptions = array(
"title” => "PHP Module"

)

require_once "header.php;"
$password = null;

password <- GET['password' ]

| Load Skel | | Load Last Answer | | Submit |

7>
<form action="<?php echo $_SERVER['PHP_SELFT; ?>" method="GET">
<input type="password" name="password">

</form>

<?php

require_once "footer.php”;

7>

Figure 3: An incorrect submission displaying hints.

a lexical analysis of the submission. This feedback is limited
by the fact that even displaying the results of the execution
would be a security risk.

5.2.5 Logging System

The system provides a logging system to track student
performance. Every time a submission is made, it is logged
along with the execution results as well as a timestamp.
In addition to keeping track of which modules a student
has completed, the logging system provides some useful
feedback to the course staff.

The course staff can evaluate the difficulty of modules
based on the average number of submissions required to
complete them. By analyzing the submissions, it can be de-
termined if a module is in fact difficult, or simply confusing.
In addition to evaluating the modules, the logging system can
help to identify struggling students who could benefit from
extra help. Timestamps can also be used to evaluate how
much time students are devoting to complete the modules.

5.3 Administrative Interface

The administrative interface of the sandbox contains many
general tools to allow the course staff to maintain and im-
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prove the sandbox including user management and database
backup. However, the features of interest for this paper are
the module creation and test suite tools. The module creation
tools allow the course staff to create new modules and update
existing modules to reflect the state of the art as well as the
state of the practice. The test suite is used to ensure that
created modules do not contain errors and ensure that the
virtual servers are functional.

5.3.1 Module Creation

To ease the module creation process, we have abstracted
the modules into their core components: title, description,
general initialization, test-specific initialization, submission
form, test-specific cleanup, general cleanup, and test case.
The title field is simply a descriptive name to be used to
identify the module. The instructions explaining the goals
for the module reside in the description field.

We may wish to initialize some variables or database
tables for the student to manipulate. The general initializa-
tion code is executed for every test case, whereas the test-
specific initialization is run on a per-test basis. For example,
if the question involves manipulating a database, the table
is created in the general initialization code while the data is
populated in the test-specific initialization code. This allows
code to be re-used for multiple test cases.

The submission form is where the students develop and
submit their solutions. The default form consists of a single
input field where code can be entered. This default is
sufficient for most of the modules we have created. However,
the flexibility to modify the submission form is necessary for
the sandbox to support arbitrary module creation.

The general cleanup and test-specific cleanup fields are
similar to the general initialization and test-specific initial-
ization fields. Since the initialization data is populated prior
to code execution, there is no reason to keep it after the
student code has been tested. The test-specific cleanup code
can be used to empty a database table to prepare for the next
test. The general cleanup code may then delete the database
table as it is no longer needed.

5.3.2 Test Suite

For each question, it is necessary to create test cases
to validate the students’ code. This is typically achieved
by populating some amount of data for the students to
manipulate. The state of the data after code execution is
then compared to the expected result. If they match, the
test passes. Otherwise, it fails. The three components of a
test case are initialization code, cleanup code, and expected
result.

One complicating aspect of the sandbox is that we can not
execute any code submitted by the student or produced by
the virtual servers when checking the validity of the results.
This is because all code execution must occur on the virtual
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servers. Therefore, we only allow regular expressions to be
used when analyzing the result of a test.

This means that the test-specific and general cleanup code
must generate the output such that it can be validated by the
regular expression. For example, if the student is instructed
to copy a value from a first PHP variable to a second one,
then the cleanup code must print the value of the second
variable. However, this is not sufficient since a student could
simply print the value of the first variable and receive a
correct response.

Resolving this problem can require some creativity by the
course staff. One method is to place the output inside tags
unknown to the student. Then, the regular expression only
inspects the output contained within the tags. As long as the
tags are unknown to the student, this method is sufficient.
Using randomized tags for each test case ensures that tags
can’t be discovered over time using brute force techniques.

While creating questions is relatively simple and straight-
forward, generating good test cases can require a bit of
thought. It is always possible that an incorrect submission
can be marked correct and vice versa. Actual use of the
sandbox tends to be the easiest way to identify anomalous
behavior, such as an empty submission being marked correct.
Reviewing the logged submissions allows us to identify
problematic test cases.

6. System Evaluation

Our evaluation of an early version of the e-commerce
sandbox indicates that interactive modules are a promising
method for students to supplement the lecture portion of our
course. In our qualitative study, a class of 48 students was
instructed to complete a set of 11 sandbox modules (the
sandbox has subsequently grown to 22 modules). Students
then filled out a survey containing the following five ques-
tions (responses from the 34 received submissions are shown
below):

1) How would you rate the difficulty of the sandbox

assignment?
Very | Moderately | Average | Moderately | Very
Easy | Easy Difficult Difficult
2 8 18 6 0

2) How would you rate your PHP/MySql knowledge prior
to completing the sandbox assignment?

No Below Average | Advanced | Expert
Knowledge | Average

4 11 14 5 0

3) How would you rate your PHP/MySQL knowledge
now?

No Below Average | Advanced | Expert
Knowledge | Average

0 5 21 8 0

4) How would you rate the effectiveness of the sandbox
assignment as a teaching tool?

Very Moderately | Average | Moderately | Very
Ineffective | Ineffective Effective Effective
2 2 7 19 3
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5) What would you change about the sandbox assignment
for future use? (Selected responses)

e While I am sure it is difficult to implement,
possibly give hints when a response isn’t quite
right.

e Provide links that lead to hints specific to each
question. these hints should guide the student to
complete the question without relying on asking
the TA as the first option for help.

¢ Add many more problems and make it a home-
work assignment.

The average response received for question one (difficulty)
fell between moderately easy and average. The responses
received for question two (prior knowledge) were predomi-
nantly below average and average. On question three (post-
assignment knowledge), nearly a third of the class reported
an overall improvement of PHP and MySql knowledge after
completing the modules. The general opinion from question
four (effectiveness) was that the sandbox was moderately
effective as a learning tool. The responses received from
question five (suggested changes) indicated a desire for more
modules. Additionally, the feedback from question five led
to the addition of hints in the sandbox due to multiple such
requests from students.

From our results, we have been able to make some
general observations about the current implementation of the
sandbox as well as its potential to improve as a learning tool.
A major goal of the sandbox was to provide self-learning.
This requires that the modules contribute to the students’
knowledge without being so difficult that they cannot com-
plete them. The answers to questions 1-4 suggest that this
goal is being achieved. As stated previously, question five
indicated that the students wanted more modules and better
automated guidance. We have responded by developing the
module creation functions and adding a hinting system to
the sandbox. We expect that qualitative results from the next
class will improve as a result of improvements made to the
sandbox based on student feedback.

Another important addition to the sandbox is the logging
feature. All submissions are now logged and classified for
later analysis. This will allow us to perform a quantitative
study based on actual sandbox usage next time the class
is offered. Some useful information that we will be able
to extract from this study includes: number of attempts
per question, number of attempts per student, and total
time spent on the modules. Retrieving this information will
allow us to measure the difficulty of questions and identify
struggling students. Additionally, analyzing how many hours
students spend completing the modules will allow us to
develop a balanced assignment schedule.

The modules are designed such that they increase in
difficulty while building on previous topics. By looking at a
student’s responses over the set of questions he or she has
answered, we can evaluate the effectiveness of the sandbox

as a learning tool. If the mistakes that the student makes
are changing from question to question then the sandbox
is working as expected. For example, if the first question
focuses on writing and reading PHP variables and the second
question instructs the student to print the value of a variable,
then the student should not miss question two because they
didn’t put a dollar sign in front of the variable name.

7. Conclusion

In this paper we presented an e-commerce sandbox, de-
veloped to supplement a course on e-commerce technology
and security at the University of Virginia. Post-usage survey
results have shown the sandbox to be a viable adjunct to lec-
ture. Additionally, providing real-time feedback, hints, and
usage logs reduces the workload on the teaching assistants.
The flexibility of the module creation features allows the
course staff to keep up with both the state of the art and
the state of the practice. This helps ensure that the sandbox
will remain a beneficial resource and stay relevant for future
course offerings.
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Abstract - Internet has changed how people
communicate with the others; however, few studies have
investigated the relationship between people’s new
communication behaviors and their innermost feelings.
Therefore, this study aims to how people choose
communication tool to interact with the others under the
impacts of Computer-Mediated-Communication (CMC). This
study refers theories of communication and social psychology
to explore the impacts of Computer-Mediated-Communication
(CMC) on Facebook/MSN’s users’ social behaviors in terms
of MSN Messenger and Facebook are the most popular online
communication tools worldwide. The following facts were
found:

1. Users start using Facebook mainly effected by peers and
environment.

2. Users tend to choose MSN as a tool to communicate with
others when the message is positive; however, they prefer to
use Facebook to deal with messages which is negative.

3. Facebook’s function such as "share™, allowing users to
share real-time restaurants or attractions etc., which makes
online world associate to real life, increasing social
interactions among people.

4. Most users change their "MSN nickname - Personal status™
seldom, as most users get friends’ latest status via Facebook.
Besides, interviewees said that the messages they posted on
the "MSN nickname - Personal status" is simply for their self-
awareness, not for friends, so that many words presented in
short.

Keywords: Social Networking websites, MSN, Facebook,
CMC, Social Interaction, Self-disclosure

1 Introduction

Nowadays, with the rise of technology, the ways of
Internet communication have changed. Before, users utilized
BBS, ICQ or E-mail to interact with each other. Later,
Microsoft MSN Messenger was integrated into Windows XP
systems with multi-functions. Therefore, MSN finally
defeated many different online communication softwares and
became the leader of Instant Messenger applications.

In recent years, the appearance of Social Networking
Sites which stands for the values of the inter-relationships
which is consist of features in dating websites and blogs,
explaining the differences between social networks, dating

websites, virtual communities, blogs and personal space [1].
Social networking websites, such as Facebook, Twitter, Plurk,
and YouTube have become more and more popular.
Particularly, Facebook represent the trends of all. People use it
to get information, build relationships or receive
entertainments, and the way of it has gradually become a life
style, and rooted in people’s daily life.

However, the earlier research shows the Computer-
Mediated-Communication (CMC) is less personal, less
emotional and lack of sociability, compared to Face-to-Face
communication [2]. That is because CMC is a kind of
communication way without nonverbal clues, such as facial
expressions, gestures, postures, and expletives. The
information senders and receivers cannot be aware of each
other like in reality because of less social presence [3-4].
Besides, CMC makes people feel less personal characteristics
and social interaction, and fewer exchange of social emotions
[2].

MSN Messenger and Facebook have their own positions
among Internet users. Although these two applications have
different functions and purposes, they act a complementary
role with each other. For instance, MSN is more about
interpersonal communication, it emphasizes private chat and
also the strict permission in establishing the relationships,
contrasts to Facebook, messages can be caught by a social
group such as friend, friend’s friend, etc. On Facebook,
although there is no friendship in reality, people still can
indirect interaction between each other. This weak tie
relationship does affect users’ communication behaviors. In
terms of the observations above, this study looks forward to
understanding the differences of people’s usage of MSN and
Facebook. For what reasons they choose to use one or another,
and how the CMC affect people’s communication behaviors
between MSN and Facebook.

Therefore, the study selected MSN and Facebook as the
research field, and tried to explore the peoples’ motivations to
use one and another. In addition, the relations between CMC
behaviors, and social presence, social interaction, disinhibition
and self-disclosure were also discovered. The researchers
collected and analyzed qualitative data, and relative literatures,
providing a specific direction to consult. The research
questions of this study are:

1. What are the users’ social behaviors in activities on MSN
Messenger and Facebook?
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2. What are the degree of differences among social presence,
social interaction, disinhibition and self-disclosure of users’
social behaviors on MSN Messenger and Facebook?

2 Literature Review

According to the research purpose and questions, this
study reviewed and analyzed literatures on the aspects of
social presence, social interaction, disinhibition and self-
disclosure, in order to have more understandings of users’
online communication behaviors. Some important findings are
as follows.

2.1 Social presence

The social presence means both communicators become
aware of each other in a particular media context [5]. They
feel each other while exchanging messages like in reality [4].
However, CMC was classified as-- low social presence media
because of less language and non-verbal communication
(character, image and sound) than the way of face-to-face
communication.

Rice [6], according to the social presence theory, found
that the low social presence media tend to be serious- and
mission-oriented. However, the positive correlation was not
shown between social presence and communicate affects. The
different levels of social presence depends on different
communicate goals [7]. In other words, the effective
communication should be recognized while considering the
applicability of media; for example, in a complicated and
subjective communication circumstances, people use rich
media to in assistant of communication. Nevertheless, the lean
media should be used when the communication is consensus
and objective [8].

It can be seen the impact element of social presence is
mainly determined on the amount of the clues in
communication, while the choice of media ought to coordinate
with the users’ purpose, it is said, not all the communicate
motivations can be applicable in high social presence media.

2.2 Social interaction and self-disclosure

Most of the CMC in the past was based on text,
compared with the interaction in face-to-face, it was much less
of social essence, personal feature and the exchange of social
emotion because of the lack of clues in sight and hearing.
However, because of the limitations of personal expression
and social clues in CMC, the pressure of social rules to people
had been weaken as well as lower the personal clues of
responsibility and social control. It finally emerged the
phenomenon of deindividuation [2]. Deindividuation makes
people feel free and more unrestrained while on the internet,
thus, it is called disinhibition.

In this situation, whether if CMC reduces social
interaction isn’t clear. Nowadays, with internet technology
highly developed, pictures, video, animation are used around.
Thus, the information people shared through computer isn’t
less than face-to-face anymore. According to the research
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from Boyd and Ellison [9], social networking website is a type
of web-based platform with three features as follows:

1. A public or semi-public file can be established in platform
individually.

2. Users and members in a community can share things
between each other.

3. Users can check and browse their friend lists.

As above, the main feature of social networking websites
is to improve contact quality among users. Users share more
and more emotions on those social networking websites [9].
Ellison et al [10] found that Facebook users use social
searching more than social browsing which means making
friends with strangers is not the purpose of using social
networking website. In addition, in order to keep the
interesting conversations and interactions on the Facebook,
students in the same class and sit side-by-side preferred to use
Facebook to communicate instead of talking to each other
face-to-face [11].

In other words, social networking website, as a
communication tool allows users maintain their real-life social
network. Furthermore, social network take individual as the
center spread outward, from family members, relatives, and
unfamiliar friends, colleagues, neighbors even strangers.
Pempek et al. [12] also pointed out that Facebook will help
non-student groups connect with professionals and provide
students to expand their real life interrelationships.

Also, non-student groups can build the links of same
region or work group so that they can expand their social
network from internet to real life. Previous researches need to
be reconsidered. In addition, anonymous on the internet
reduce the individual identity clues, so that the behaviors
people doesn’t do or not that intense in the real life have
become very prominent, resulting in disinhibition, may
increase the degree of user's self-disclosure, making the
disclosures or interactions on the Internet more than in the
real world.

2.3 Self-disclosure

Self-disclosure was proposed by Jourard [13] a
psychological therapist, he pointed out that, through self-
disclosure, individual was understood more by others. In other
words, self-disclosure is to leak things about themselves
through words, for example, thoughts, feelings and
experiences [14]. Although some scholars considered that
face-to-face communication delivers much more emotional
messages than CMC does[15], anonymous and disinhibition
on the process of CMC makes people expose their secrets or
privacies more relieved. Nevertheless, there are many factors
that affect the degree of user's self-disclosure, such as numbers
of people, genders, cultural differences, mutual relations,
topics and positive/negative messages[16].

Moreover, Brehm [17] and Fehr [18] considered that
female’s intimate behaviors such as self-disclosures, emotional
expressions and daily conversations are much more than
male’s. Males are not good at expression. Generally speaking,
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individuals are more willing to conduct the depth and intimacy
of self-disclosure with whom they are familiar with, however
they only discuss general issues with common friends or
strangers [14, 19].

Although the relationship between communicators is an
important factor of self-disclosure, Burnard and Morrison [20]
pointed out that it doesn’t mean self-disclosure won’t be
happened in distant relationships, such as consultants and
experts in a formal relationship elicit certain self-disclosure
behaviors of people they meet.

With modern technology has been associated more and
more with human life, restructuring the social context, social
structure and message passage changes society a lot.
Especially the growth of Internet technology, it makes people
to communicate by many kinds of media. In certain cases,
communication effects through CMC are even better than
face-to-face. Above, the process of psychological factors when
users choose communication media would be very worth to
further investigate.

3 Research Design

This study lean to the qualitative approach that was
conducted as participation observation and in-depth interview
to gather research data of user’s choice of communication tool
based on five participants who have both long-term MSN and
Facebook users.

3.1 Research participants

The Dunbar's number, proposed by anthropologist Robin
Dunbar, is a theoretical cognitive limit to the number of
people with who can maintain stable social relationships. It
has been proposed to lie between 100 and 230, with a
commonly number of 150 [21]. However, the understanding
of the interaction between new friend and old friend is the
purpose of this study. Researchers finally selected the
participants who should have over 200 friends in both their
Facebook and MSN’s friend list.

3.2 Sampling method

The participants in this research must be Facebook and
MSN heavy users. For example, they have to exchange
information on Facebook’s wall, and talk to friends in MSN’s
chat room etc. The study took Facebook users as the primary
filter method of selecting participants because the social
behaviors on Facebook are more public and easy to observed
than MSN. In order to examine participants’ social behavior
on the Facebook, this study took participation observation as
one of the research methods. Once confirming the primary
group of participants (who has over 200 friends on Facebook),
researchers used snowball sampling to gain the final group of
participants (who also has over 200 friends on MSN) for in-
depth interviews. The interviewees’ profile is shown in table 1.
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Table 1 Interviewees’ Profile

Code | Occupation Age | Gender | number of Friends
on
Facebook/MSN’
A01 Graduate 23 Female 440/253
student
A02 Graduate 23 Female 745/350
student
A03 Graduate 24 Female 220/398
student
A04 Graduate 25 Female 230/350
student
BO1 Graduate 23 Male 762/645
student

3.2.2

Since most qualitative studies use more than one way to

collect data, this study took participation observation as the
primary method to observe interviewees’ social behaviors on
Facebook and MSN. Then, the researchers obtained rich

information through in-depth interviews. The details of each
strategy are as below.

3.2.1 Participation observation

Interviewees” Facebook are being scanned by

researchers in order to observe whether if the interaction is
continuous or not from time to time[22]. Interaction, for
example, post messages on the wall, post pictures, use chat
room to talk to others etc. Furthermore, researchers confirmed
that whether if the Facebook and MSN’s friends of the

interviewees are more than 200.

In-depth interview
Malhotra [23] thought that the in-depth interview is a

way which can contact interviewees directly with semi-

structured interview, and this individual interactive way can

discover interviewee’s basic motivation, belief and attitude.
According to Wen’s definition, through in-depth interview the
researcher can discover some important factors that are

difficult to find through face-to-face talk [24]. By In-depth
interview, opinions can be exchanged from each other, that

makes answers and questions unconsciously occur.

On the other hand, this study adopted semi-structured
interviews to make interviews more flexible that the questions
and answers can be form in the period. Researchers read
literatures which help to form the semi-structured interview
questions according to the theoretical concepts. The interview
questions are shown in Table 2:
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Table2 Interview questions

The main Interview questions
research
questions
1.What are $<What are the things you always do on
the users’ Facebook/MSN?
social

behaviors in
activities on
MSN
Messenger
and

Facebook?

2. What are
the degree of
differences
among social
presence,
social
interaction,
disinhibition
and self-
disclosure of
users’ social
behaviors on
MSN
Messenger
and

Facebook?

(1) To investigate the differences in social
presence between Facebook and MSN

& For you, which one is more
emotional/warm/users-
friendly/close/expression/keen when you
communicate with the others?

(2)To investigate the differences in social
interaction between Facebook and MSN :
s*Experiences from using Facebook/MSN
to communicate with others. For examples,
something makes you laugh, sad or angry;

feel sleepy or boring when using

Facebook/MSN.

(3)To investigate the differences in
disinhibition between Facebook and
MSN :

s<Have you ever used words or pictures to
express emotions when communicating
with friends? For Examples, to express
angry, jealousy, even use the dirty words
etc.

(4)To investigate the differences in self-
disclosure between Facebook and MSN :
#<Could you tell me the things that you
share with others on Facebook MSN? For
examples, your habits or the relationships

with others.
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4 Results

This section analyzed the results of collected qualitative
data, mainly to explore what the impacts of Computer-
Mediated Communications on social behaviors of MSN and
Facebook users.

4.1 Social behaviors on MSN/Facebook

4.1.1 The primary factors of people using new communication
tool are peers and environment

Fulk [25] proposed social influence model, which
explains people choose communication tool not only with
objective, rational reasons, but also be influenced by some
emotional factors such as organizations, peer groups, positions,
and social networks. Interviewees AO1, A02, BO1 said that
their registrations on Facebook was wanted to contact with
friends in foreign countries, but not often used until the
Facebook’s bloom in Taiwan recent years. A03 also said that
she applied for Facebook account was because work demands,
so she rarely used. However, later on when she found out that
her friends were all in use, made she use it every day because
she wanted to follow friends’ status.

4.1.2 Technology Acceptation Model (TAM)

On the other hand, Davis (1986) [26] proposed
Technology Acceptance Model(TAM) which illustrates users
would have more confidence on self-control and self-efficacy
when they perceive more the easy of using technology
systems. If users perceived a technology would help their
work and future more, they take positive attitude more. BO1
said, because Facebook has gradually replaced MSN’s
features, her friends now become less time on MSN, so even
if just talk about where to eat, she would choose to use
Facebook chat room but not MSN. BO1 also referred to as
smart phones and other electronic devices, such as iPad,
emergence and spread, the probability of choosing to use
Facebook will also be increased because Facebook
automatically updates post messages and notifies users.

4.1.3 Facebook replace MSN gradually

All interviewees said that they still log in MSN every
day even though Facebook has included more and more MSN
features. BO1 said, he is a foreign student, so he logs in MSN
every day to allow his families to know his current situations
through “personal information (nickname)” or talk to him
immediately. A03 said that she logs in every day for checking
new emails. In addition, all interviewees log in MSN everyday
because of the habit.

In terms of functions of use, all interviewees said that
they use Facebook's wall and the private message frequently,
while MSN is only for chatting. AO1 said that she uses MSN
to transfer files or instant communications because she doesn't
need to open another window to send messages, and usually
can get replies faster. However, A0l pointed out that if both
must show her online status, she would choose to use
Facebook; because she considers that if anyone on the MSN
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sends a message to her, she has to respond it immediately,
otherwise the person may feel rude while Facebook can wait
until they want to response.

4.2  Social presence

Previous studies showed that, according to media
richness criteria [8, 27-29], instant messenger obviously
belongs to high rich media, is only inferior to Face to Face and
video conferencing. Although Facebook appears as late and
past research has not put it in comparison, Facebook should
belong to a high degree of social presence and rich media,
according to social presence.

As A02 pointed out, Facebook is more surviving than
MSN, she and all her friends share their current status, photos
anytime they want on Facebook. If someone has a smart phone,
he or she can use ‘“check-in” to let friends know which
restaurant he or she just in. In addition to use pictures, videos
and other ways to increase social presence, People share
things and update their current status frequently and those are
also link to real-life.

4.3 Social interaction and disinhibition

AO02 said, once her friend confessed his love expression
to her on MSN, she felt very embarrassed, because she knew
that the friend was waiting for reply in front of the screen just
like face to face interaction. A02 also mentioned that her
experience on argue with a friend. She said that the friend
rarely uses MSN, both of them had no contact with each other
for a long time. Using MSN may make she feel worse, just
like quarrel on face to face, while using Facebook allows her
to think thoroughly then reply. According to above disccuions,
communicators choose different media to communicate due to
following factors: topics, relationships, objects, and
positive/negative messages. People tend to choose MSN as a
media when receive positive messages in order to gain
immediateness and reality. Negative emotions caused negative
message, so people choose the low social presence media,
Facebook, as a media of communication. Because when
people lowered the social presence, they involved relatively
low emotions; so that they can reduce the sense of discomfort
and gain more time for responding.

Although there are many features of MSN and Facebook
to make up for what computer mediated communication lost,
most people still use text to communicate. When lacking facial
expressions and non-verbal clues, deindividualism and
disinhibition emerged, which make people more unrestrained
compared to their real-life. AO3 said her friend C has an
experience of anger on using Facebook. She said that her
friend B often reply impolitely to C’s wall post, and resulted
in a quarrel between C and B, later B was listed as blacklist
and they no longer contact with each other.

4.4 Self-disclosure

Individuals have different degrees of self-disclosure to
different objects. Generally speaking, individuals are more
willing to do the deep and intimate self-disclosure with whom
they are familiar with. However, they only talk about general
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issues with common friends or strangers [14]. Nonetheless,
there are minor differences on MSN and Facebook in terms of
self-disclosure. A03 said, she felt that MSN's "nickname -
status" is to "her own" to know, while what she post on the
Facebook’s wall is to "everyone " to see. When she shares
things on the wall, she describes clearly to make sure every
friend could understand. But, if she wants to talk about her
intimacy relationships with others, she will choose to use
MSN chat room. A03 also mentioned, the things related to her
own privacy, would have told to her better friends, and there is
no reason for post on the wall and shares with everyone.

Although the degree of relationship between both sides

of communicators is an important factor of self-disclosure,
Burnard and Morrison [17] pointed out that it doesn’t mean

self-disclosure won’t happen in remote relationships, such as

consultants and experts in a formal relationship which elicits
certain self-disclosure behaviors of whom they met. AO1 said,

she won’t care strangers or unfamiliar friends to see what she

posts on the wall, even if it relates to her own privacy.
However, she might consider whether if this message

influences her friends or not. As above, when people have less

time to interact with strangers, then the burden is reduced,
resulting in high self-disclosure.

Besides, BO1 mentioned that there maybe some things

that only want friends to know, and others may just want to

share with family, so he registered for two Facebook accounts

to separate friends and family. It can solve the problem that
people select different things to be revealed depend on
different circumstances.

45 Summary

According to the results, user’s media behaviors can be
influenced by colleagues and the environment. It matches the

thought of social influence model, which emphasizes on
organization, team, work position, social networks as well as
the objective factors.

With the growth of smart phones and other mobile

devices, people feel more conveniently of using Facebook, so

most of MSN users switch their time to Facebook as
communication platform. It matches the Technology
Acceptance Model proposed by Davis. Technology

Acceptance Model pointed out users have more confidence on

self-control and self-efficacy when they perceive the

technology systems more easy to use. They take positive

attitude when they perceived the technology would help both
of his work and future.

According to previous researches, both Facebook and
MSN belong to high social presence media, they increase
social situation clues by pictures, emotions, and videos. In
most cases, people tend to choose Facebook as a social

platform, because it combines with social networking features

and MSN’s functions, as well as offers many free games and
social applications. However, according to the results, we
found that users choose media as a communication tool
depend on different communicative situations. Users tend to
choose MSN as a tool to communicate with others when the



Int'l Conf. e-Learning, e-Bus., EIS, and e-Gov. | EEE'11 |

message is positive, such as confess own feelings; however,
they prefer to use Facebook to deal with negative messages.

In addition, interviewees considered that using Facebook
had less privacy, as everyone can see the messages on your
wall, and your personal pictures can also be accessed free by
people you recognized as friends. On the other hand, people
use MSN mostly for talking about deeper feeling, such as
lovelorn or intimacy relationships with others. There is
another situation, people sometimes communicate with each
other on Facebook in the beginning, then switch to the MSN
window, because MSN doesn't need to open another window
that make users grasp the content of conversation easily.

5 Conclusion

The reasons from the research discovered that users
start using Facebook mainly effected by peers and
environment. The users found that Facebook possesses all the
functions of MSN, which including some social gadgets —
communication tools, pictures, personal information
(nickname) and games, may push users to make a distraction.
In addition, the one-to-many and non-active features of
Facebook let users not to concern about the communication
objects’ statuses but update easily and share the their current
ones. At the same time, the communication objects also can
interact with the communicator according to the personal
statuses.

On the other hand, with the growth of the smart phones
and e-book readers, people get more opportunities to use
Facebook. For example, connecting to Facebook by mobile
phone not only getting more convenient but achieving to
maintain relationships rather than reading a book at
commuting time. However, the study shows when users
transfer files or view the messages, they still choose MSN as
an intermediary medium. Researchers guess those situations
appearing because Facebook doesn’t offer file transferring
capabilities in current and Hotmail appeared earlier. In order
to avoid leakage of information or broken links with others,
people does not like to replace their mail accounts and phone
number, so users choose MSN as an intermediary.

In most cases, people maybe choose MSN to conduct
depth conversation to get a quick response or problems
solved. However, in this research found if the depth
conversation is negative for the purpose of communication,
users prefer to choose Facebook messages which lower social
presence to conduct conversation to reduce the emotional
involvement and decrease the discomfort from the negative
dialogue by arguing. On the contrary, people heighten their
social presence by choosing MSN to convey a positive
message.

According to the criteria of social presence, Facebook
and MSN are both high presence and high-rich media — using
pictures, emoticons, audio-visual video and other ways to
increase situational clues. In addition, Facebook has
developed a number of features, such as “Check-in”, allowing
people to use the GPS on their mobile phones to let their
friends know exactly and immediately where the restaurants
or spots they are at. This feature is able to closely link the

47

virtual cyberspace to the real life, increasing social
interaction among people and to keep following friends’
recent statuses.

In self-disclosure, because most users catching up with
friends’ statuses by Facebook, the
study indicates that they rarely change  their nicknames or
personal statuses on MSN. Some interviewees even think
“nickname/personal status” is a self-viewing behavior, not an
informing one. Therefore, it’s often presented with short
sentences. On the contrary, there are many unfamiliar friends
or strangers on Facebook, users tend to describe events in
detail in order to show friends. Generally speaking, using of
“nickname/personal status” on MSN has had some changes
after the occurrence of Facebook. Close-remote relationship is
a key factor to self-disclosure, some individuals are more
willing to show their innermost feelings on Facebook with
their acquainted friends and consider if the message has an
effect on them, although there might be more barely-known
people on their friend list, according to the research.
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Abstract - Booking an appointment online has grown in
popularity over the past few years. Many different types of
businesses use some type of Web-based online appointment
management system to help make the appointments setting
appointment
management system allows students to register and book
appointments with their advisers. This paper gives details of
the development process of an online appointment Web-based
management system to be used within a higher education
Institution. We have conducted some experimentation to show

process more streamlined. An online

the effectiveness of our system.

Keywords: Web 2.0, Web Technology, Appointment

management system, Web based application.

1 Introduction

Web applications have helped in streamlining many of
the tasks we perform on a daily basis, and have made our lives
easier. These applications are widely used to assist us in
overcoming problems with student learning and scheduling
appointments. In the past, these appointment processes were
done manually and, because of this, there were many
instances of overbooking or forgetting to cancel an
appointment which could free up the space to schedule
another in its place. To eliminate human error due to setting
appointments manually, a web application will be developed
to make the scheduling process easier. Also, given the busy
lives that many of us lead today, an online appointments
management system within a university makes perfect sense
as it frees up valuable time, not only for students, but also for

lecturers and university staff members.

The purpose of this paper is to develop and evaluate an online
lecturer appointment system for students’ projects, where all
processes of appointments are verified. Most aspects of
appointment management, such as reservations, confirmations
and cancellations, are controlled automatically. Our online
appointment management system for students' projects should
be able to facilitate the task of booking an appointment with

lecturers.

Nations defines web application as any application which can
use a web browser as a client. The application can be simple

such as a message panel or a visitor sign-in book on a website,
or complex like a word processor or a spreadsheet [5].

In the proposed paper, a new web application will be
developed. It will be programmed by ASP.NET with code
behind visual basic [9]. An online appointment management
system will allow students and lecturers to interact with each
other in real time. This web application allows students and
lecturers to administer the appointment and registration
process in an easy and efficient way. The application will also
be set up on a multi-platform network which will allow those
still using Windows XP or Windows Vista to be able to print
reports generated by new systems [7]. Since not all computers
within the college have Windows 7, this will aid in terms of
compatibility issues [4].

The instructors, students and lecturers who are using the
system will receive information in real-time. With some
applications, the system needs to run overnight in order to
display any changes. With our system, however, once the
information is entered and has gone through the verification
processes, the end users will be able to view it automatically.
This means that if the day and time of an appointment are
changed, once that information is put into the system, it will
be available for all users to see. As such, once lecturers
update their calendars, since everything is done in real time,
students will be able to schedule appointments immediately
with no waiting time involved.

To eliminate the mistakes caused by human error, it is felt that

this new system should be used instead of a manual one which

involves having a person schedule and cancel appointments.

The current way that the scheduling process works is as

follows:

e A student goes to the office to request an appointment.

o A staff member takes down the information on a
Scheduling Form. A copy of this form is placed in the
lecturer’s mailbox.

o The information is then entered into the lecturer’s calendar
whenever the staff gets around to do it. This means that
even though a student may have requested the earliest
appointment, it may not be entered into the system until
the staff member gets around doing it. There is the
potential for another staff member filling the slot with a
different student’s request, thus causing the first student’s
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appointment to be rescheduled at a time that is
inconvenient.

o If rescheduling is necessary for the first student, the staff
member must contact the student, explain the mishap and
try to reschedule. This process takes up valuable time that
could be used to make the student, the staff member, and

the lecturer more productive.

The paper is organized as follows: section 2 presents the
related works, section 3 considers Requirements and Design,
section 4 also discusses the implementation and testing, and
section 5 presents the system evaluation.

2 Related Works
2.1 Web Application

Lately there have been many different trends in web
application development. Web application development is a
fast and ever growing field. Jazayeri said “Web applications
have a user interface based on the browser that interacts with
the user and can manage large amounts of data” [2]. They are
popular because a new version of the application can be
released without the necessity of installing the new version on
the client computers. This is very different from desktop
applications where either a new version has to be installed, or
there must be the installation of a patch [2].

Web applications of an online appointment management
system within a college or a university setting is an area of
rapid growth because it is a more efficient way of handling
administrative issues [3].

Online appointments management systems have been around
for a few years. They are used extensively in hospitals and
healthcare settings in order to keep track of patient records as
well as for scheduling appointments. Although this system
will be developed for an educational institution, it is helpful to
obtain ideas on how other areas of business have used such
systems. UCLA developed a web-based data management
system that is used in hospitals across the country, and
although the system does have its limitations, it is still
performing quite well [8].

Lu and Ab Hamid (2007) have developed an appointment
management system called WBAMS which uses Web
Modelling Language (WEBML) and -.Net four-tier
architecture. According to them, their system will allow
appointment scheduling to be more efficient and effective.

The authors used six functional requirements to develop their

online appointments management system:

e User Access Module - Allows access to the systems as
well as online registration.

e User Maintenance Module - Used to manage and maintain
the user groups.
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Consultation Module - Allows the lecturer to manage
his/her appointments. The lecturer may schedule and
cancel appointments as well as block some students from
scheduling.

Appointment Module - This is where the students schedule
their appointments.

Setup Calendar Module - This is used by the administrator
to customize calendars.

There are also non-functional requirements that were used:

Usability - The intuitive interface provided by the system.
Performance - Deals with the response time of the system.
Maintainability - The ability to modify a component
without affecting other components.

The authors developed different views for the students,
lecturers and administrators using the system:

Student Site View - This consists of an appointment area
and a student area.
Lecturer Site View -
appointment view.
Administrator Site View - This is the default page users
see when they log into the system.

Consists of the lecturer and

2.2 Web 2.0 Technologies

A website programming language, Web 2.0 was named

as a result of a meeting between Tim O'Reilly and Media Live
International. O’Reilly said that Web 2.0 had become more
interesting than before because it had some new features
which increased the functionality of web sites, such as
YouTube, Facebook and Bloglines [6].

2

2.1  Web 2.0 Concept
Web 2.0 is a term that refers to a group of new

technologies and web applications that led to changes in the
behaviour of the global network “Internet”. O’Reilly defines
Web 2.0 as embracing the business on the Internet as a

p

latform and using its power [6].

Web 2.0 consists of applications based on the World Wide
Web which carries a number of features that distinguish it

from Web 1.0. For example,

it allows users to use

applications that rely on the browser. Therefore, these users
can obtain their own database on the site, and can also control
this database. In addition, Web 2.0 allows users to add values
to the applications which are based on the browser [6].

3 Requirements and Design

3.1 Descriptions of Data Requirements

A lot of data requires being stored in a database. This

includes the details of each user, and appointments. Data
requirements provide a detailed description of the data model
which the system must use to accomplish its functional
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requirements. In this section, we provide details about the

required data, as well as any security issues surrounding

access to that data.

e The system needs to keep details of lecturers, students,
projects and appointments.

¢ Information about each lecturer and student is recorded at
registration. These are ID, name, user name, password,
email and activation.

o Every user has activation and blocking fields.

e Each user name is unique.

e Each user has a privilege stored in field roles that manage
the security.

e The availability of the lecturer is stored in lecturer
available, while student unavailable stores the student
unavailability.

o Each student may register his project with a lecturer. This
includes project ID, lecturer 1D, student ID, project name
and description.

e Each student chooses only one project.

e The acceptance of a student by a lecturer is recorded in the
field acceptance in the table student project.

o Information recorded for each appointment includes
appointment ID, project ID, lecturer ID, student ID, start
time, end time, duration and date.

e Each appointment should contain points which include
points 1D, appointment ID and point’s title.

e Each appointment should also contain results which
include results ID, appointment ID and results title.

3.2 System Architecture

The OAMS allowed students to schedule their own
appointments, cancel and register. The newly developed
online appointment registration system also allowed students
to avoid the hassles and mistakes that can occur as a result of
using paper registration. Since everything is done in real -time,
the registration process will be fair and done on a first come,
first registered basis. Allowing students to book their
appointment with lecturers online has several benefits.

e The system will be available twenty-four hours/even days
a week allowing for scheduling at a time that best suits the
student.

o Students will be able to view the lecturer’s availability for
appointments and schedule accordingly.

e Lecturers can add results after finishing the appointment.

o All processes are performed in real-time which cuts down
drastically on mistakes and errors.

Figure 1: The users’ abilities and privileges, and functionality
of the web application.
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Figurel Di>agram of the research

The creation of database tables is based on the ERD. Each
entity converts to a table in the relational database. Figure 2
demonstrates the database relationship for our online
appointment management system. The diagram will show that
each entity is converted into a relational table. In addition, the
attributes are also converted to fields of table.

Figure2 Database Relationship Diagram

4 Implementation and Testing

In this section, the implemented pages as can be seen
during the browsing on the online appointments management
system are displayed

4.1 Implementation in General

The implementation and development of an online
system to manage appointments between lecturers and
students is the main goal of this research. The content of this
system should adapt to the users’ requirements. For instance,
reservations, confirmations and cancellations have to be
implemented in this system.

In this system, students can register in and join a project
which has been added by a lecturer. They can also reserve
appointments with lecturers. In addition, they can manage

51



52

these appointments. For example, they can cancel or change
these appointments.

On the other hand, lecturers can sign up and add new projects
for students. They can also view their available time and
accept students’ appointments. Moreover, they can write
results at the end of each appointment. If any student cancels
an appointment more than five times, lecturers can prevent
this student from making another appointment.

4.2 Description of Implemented Pages

In this part, the main pages in the website will be
described.

4.2.1 Registration Page

In order to let students book appointments with lecturers,
they have to complete the registration forms which include:
e Personal and contact information: Name and Email.
¢ Login information: User name and Password.
o Available time: Available time for lecturers and lecture
schedule for the student.

Lecturers can add projects for students by adding the project
name and description. In addition, students can select a
lecturer’s name, and then choose a project from a list of
projects which can be added by the lecturer.

After a student joins a project, the lecturer has to accept that
student’s decision in order to allow the student to book an
appointment with them.

4.2.2 Booking Page

Students can reserve appointments with their lecturers
after viewing the lecturer’s availability. They can choose the
date and time of each appointment. In addition, they can add
this appointment to the Google calendar by entering the user
name and password as provided in Figure 3. However, the
lecturer can restrict students from booking any appointment
with them for any reason.

Online Appwin
Murnmgereent

Figure3 Booking Page
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4.3 System Testing

The implemented system has been tested as follows:

o Navigation between pages was tested.

e Registration for lecturer and student was tested.

o All of the users have to be activated by the administrator
to allow them to access the online appointment
management system.

e Add project by lecturer, join project by student and accept
student’s project by lecturer were tested.

e Reservation, cancellation and confirmation were checked.

e Appointments enter to Google calendar worked very well.

e Sending an email when the student reserves or cancels an
appointment was tested.

e Sending an email when the lecturer confirmed and
cancelled an appointment was tested.

e The email reminder worked well.

e The ability of the lecturers to add points for appointments
before confirmation and add results after finished worked
well.

¢ Student can view points and results of appointments.

e Restrict/unrestrict student by lecturer was tested.

e User blocking and activation worked well.

e Managing purpose and managing contact us worked well.

5 System Evaluation

Evaluation took place after the system had been used for

several weeks. A field study was carried out to observe the

system’s features and users’ usage. Furthermore, the online
appointment management system has been compared with
another static appointment system.

5.1 System Testing

Some students were asked individually to use the online
appointment management system and fill in the questionnaire
in order to obtain feedback and to assess the whole system.

Each student was asked to read the following scenario and fill
in the questionnaire:

“Assume that you have to reserve an appointment with a
lecturer. You are visiting our online appointment management
system. Please execute the following tasks:

Register.

Login to the website.

Navigate throughout the website.

Add your project.

Reserve an appointment with a lecturer.

Cancel this appointment.

Check your email.

Logout.”

5.1.1 Results from Questionnaire

A survey was carried out among 28 students. Most of
them were studying for a Master’s degree, while 43% were
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studying for a Bachelor degree as shown in Figure 4. Table 1
also shows the demographic information about the
participants.

® Bachelor Master

Figured4 Percentage of Participants’ Courses

i9-30 .3 a-H 1%£.26 7.1 | Tewl
1 15

Fomido N e e 7 3 1
Muls | 3 ‘

Total & 4 i1 | 3 | 28

Tablel Participants’ Demographic Information

The second and third questions in the questionnaire were
about features which have been built into the system. All of
the participants said that they could join projects with
lecturers as shown in Figure 5.

100%
80%
60%
40%
20% +
0% ™ T 2%
Yes No

Figure5 | can join a project created by a lecturer

In addition, the participants were asked if the e-mail
reminders related to scheduled appointments were one of the
most important features in this system. 43% of them strongly
agreed while around 39% agreed as indicated in Figure 6.
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100% |

80% -

60% -

20%

20%

0% 1 T T T T -r
Strongly  Agree Neither Disagree  Strongly
Agree Agree or Disagree
Disagree

Figure6 E-mail reminders of scheduled appointments are
one of the most important features of this system

6 Conclusion

We felt that the development of an online appointment
management system was necessary because of the antiquated
way in which many schools register and schedule student
appointments. In order to keep up with growing technology,
we must seek ways to make certain processes less time
consuming, more error free and more user friendly. We have
built the system using ASP.NET 2008. A field study has been
carried out to observe the features of our system and
stakeholders’ usage. Furthermore, our online appointment
management system has been compared with another static
appointments system.
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A study on adaptive learning of scratch programming
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Abstract - Scratch is a visual programming language
software. Learners for the past had to write long string of text
instructions to learn programming. But scratch changes the
condition. This software helps learners through graphical
drag and drop scripts for beginners to learn programming
language effectively reducing the learning threshold.
Therefore, scratch software teaching in junior high school IT
curriculum would help students to learn programming in the
future. In this article, we apart seven grade students from
genders to analyze their learning achievements, and try from a
cognitive style perspective to study the adaptive scratch
software instruction.

Keywords: Scratch, Visual learning, Cognitive style

1 Introduction

In the junior high school IT courses, the lectures are not
almost graphics software to use and network capabilities of
the teaching. Enhance creativity, logical reasoning and
problem solving ability of the IT curriculum is lacking. Many
studies have pointed out: Scratch software at this level can
provide specific capacity building to enable children to think
more systematically, and improve problem solving and logic
skills.

In addition, during the scratch learning, not every
learner will be able to obtain good learning results, on the
cognitive point of view, the individual learner is different.

Whether the students of different cognitive styles have
different learning achievement, as well as learning how to
scratch the feelings, the results will show the students what
kind of cognitive style in which learning mode for learning. It
will provide a reference direction in adaptive computer
teaching.

2 Research purpose and questions

The main purpose of this study was focused on genders
and cognitive styles of seventh grade students in scratch

learning. In which the students were divided into two groups
according to genders. And the evaluation of the students’

works was implemented through peer assessment, and its

performance evaluation standards in the six dimensions of
comparison. An additional facility SOP scale test, the

students classified in different cognitive styles, exploring the

difference of the students in
interaction with each other.

learning experience and

To achieve the above purpose, the main research
questions of this study are as follows:

1. Is there any scratch learning effective difference
between genders in seventh grade students?

2. Is there any scratch learning effective difference
between cognitive styles in seventh grade students?

3. What does the experience access by peer assessment?

3 Literature Review

3.1  Cognitive Style

Cognitive style is wusually described as a stable
personality which influences attitudes, values, and social
interaction. It is also how the individual acquires knowledge
and how an individual processes information. It is a
characteristic of cognitive processing which is particular to a
certain individual or class of individuals.

Cognitive styles include variables within a single
dichotomy such as visual-oriented vs. verbal-oriented,
field-dependent vs. field-independent, and global-holistic vs.
focused-detailed.

Richardson in 1977 divided cognitive style into "visual-
oriented person”(Visualizer) and "verbal-oriented
person"(Verbalizer) by the Style of Processing (SOP) scale.
In this study, in order to identify the cognitive learning style
of individual learners, SOP scale was employed to divide all
participants into the cognitive learning styles of visualizer and
verbalizer. The characteristics between the two styles are as
follows:

Table 1 Visual-oriented/Verbal-oriented characteristics.

Visual-oriented

Verbal-oriented

Image-oriented

Text-oriented

Efficient use of the ability of the image

The ability to efficiently use the text
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Context clearly fantasy Few fantasy

Entities tend to get through the specific message Tend to get the message through the text

Interesting puzzle game Like nature of the game with the word

More subjective, self-oriented More objective, task-oriented

Rhythm of the left eve Rhythm of the right eve

Easy to understand the visual nature of the message Easy understanding of complex semantic information
Flexibility in image manipulation and transformation of | The flexibility of manipulation and transformation of
messages semantic symbols

Fig.1. Scratch screenshot.

3.2 Visual Learning

Programming language learning requires learners to
have a certain logic capacity. However, writing code, abstract

logical thinking often causes difficulties for the learners. = IS
Learners cannot be other than dynamic external : o
representation to interpret the concept of abstract. But scratch -
provides a dynamic image method to program, like toy i
br|CkS HOOVARGH @y

myenn Q) @
4 Research Tools s
The research tools include: :.::...
1. Scratch Software s

Scratch software used in this study developed by
Massachusetts Institute of Technology known as visual
programming language software, version 1.4,

2. MOODLE learning management system
In this study, the learning management system built for
the open source learning management system of
MOODEL, version 1.9.5

3. Scratch software teaching content design
The contents of teaching in this study, designed primarily
for researchers to design, theme or presentation, learners

5. Style of Processing Scale, SOP
We adopt the SOP scale which was developed by
Childers, Houston, & Heckler (1985) in this study.
6. Learning experience questionnaire
The "learning experience questionnaire” is divided into
three parts: motivation” learning and evaluation.

are familiar with the software through the completion of 5 Research design
the project and to construct their own work. A quasi experimental design, the experimental grou
4. Student peer assessment work sheet A P : an, P _group
. TR L . divided by sex and girls, boys. 15 boys and 14 girls are
Rating the content is divided into six dimensions, namely - . . .
totaled. The experimental teaching time is 16 lessons, 2

content, composition, color, creativity, skills and attitudes,
in each dimension and then divided into animation and
game their way to score two performances.

classes per week, continuously for 8 weeks.
Research flowchart as follow:

Fig.2 The research flowchart.

Learning
2] . . wn e
o Visual-oriented & effect
= =
g Verbal-oriented =
= 3
= Visual-oriented .
g —E: Female E Learning
I 1 - 16 ~ e
@ Verbal-oriented ac exprience
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6 Result

General purpose of this study to be answer questions,
research results and analysis are discussed below:

6.1 The scratch learning effect in difference
genders by online peer assessment

The study had students engage in mutually evaluating
each other’s animation works based on 6 dimensions of
evaluative criteria through peer assessment on line. Their
works were divided into animations and games. Each student
must embark on evaluating another two students’ works
which were allocated at random. The highest level of each
evaluative dimension’s criteria was 3, and the lowest was 1.
The total grade of the student’s dimensions was gained from
the evaluations of other classmates and teachers. It would be
discussed one by one as follows:

6.1.1  Different situation of capitalizing on peer mutual
evaluation to engage in evaluating Scratch
motion picture works among different gender
students

In order to understand whether there were any
difference of evaluating results on motion picture works
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among students of different gender, the grades given by
students and teachers were statisticized and analyzed by T
test, the results were as follows:

Table 2. T test summary of total grades on Scratch motion
picture works by peer mutual evaluation among
students of different gender.

Sex num M SD t
Total 15 64.32 10.73 -.637
14 74.20 9.26
*p<.05 **p<.01

According table 2., it showed that after analyzed by t
test, t=-.637, p=.859>.05 which did not reach significant
level, it meant students of different gender did not show
significant difference in total grades of motion pictures.

Then, the different dimensions of students’ evaluative
criteria were statisticized, there were 6 dimensions altogether
engaged in t test. The results were depicted on the table as
follows:

Table 3 T test summary of 6 evaluative dimensions of peer mutual evaluation on the Scratch motion picture works among

students of different gender.

Dimensions sex num M SD t
M 15 13.20 3.76 -1.256
Contents
F 14 15.12 2.47
. M 15 11.30 3.51 -1.102
Compositions
F 14 14.25 2.77
M 15 12.55 3.36 -2.285*
Colors
F 14 14.54 1.84
. M 15 14.40 2.79 -1.261
Creation
F 14 15.29 2.16
Skills M 15 6.20 1.89 -1.484
F 14 7.43 1.21
Attitudes M 15 6.67 1.15 -1.350
F 14 7.57 1.47
*p<.05 **p<.01

According to table 3., it could be found that there was
only one of the 6 dimensions on evaluating the motion
picture works reach significant level, i.e. the dimension of
“color” (t=-2.285, p=.022<.05), while the fifth dimension did
not reach significant difference, it meant that during the
process of producing Scratch motion picture, different gender
has yielded influence on the application of colors for motion
picture works. Based on the average (14.54) of girl students
was higher than that (12.55) of boy students, we knew girls
were more excellent at applying colors than boys.

6.1.2  Different situation of capitalizing on peer mutual
evaluation to engage in evaluating Scratch game
works among students of different gender

In order to understand whether the evaluative results of
game works taken by peer mutual evaluative method among
students of different gender would be different or not, the
grades given by students and teachers were statisticized and
analyzed by T test, and the results were as follows:
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Table 4 T test summary of total grades on Scratch game
works by peer mutual evaluation among students of
different gender.

Sex num M SD t
15 64.88 10.94 -1.130
Total
14 69.51 8.31
*p<.05 **p<.01
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From table 4., it showed that after the total grades of

game works were analyzed by t test, t=-1.130, p=.612>.05
which did not reach significant level. It meant that students
of different gender didn’t show difference in total grades of
game works,.
Then, the different dimensions of students’ evaluative
criteria were statisticized, and there were 6 dimensions
altogether engaged in t test. The results were depicted on the
table as follows:

Table 5 T test summary of 6 evaluative dimensions on the Scratch game works in peer mutual evaluation by students of

different gender.

Dimensions Sex num M SD t
M 15 11.88 2.81 -1.271
Contents
F 14 12.79 2.31
. M 15 12.92 2.54 -1.353
Compositions
F 14 14.41 2.09
M 15 11.89 2.89 -2.534*
Colors
F 14 14.33 1.56
. M 15 14.92 1.42 2.047*
Creation
F 14 13.05 2.77
Skills M 15 6.42 1.30 -.995
F 14 7.51 1.28
Attitudes M 15 6.85 1.19 -1.259
F 14 7.42 1.45
*p<.05 **p<.01

From table 5, we could see that among the 6 dimensions
of evaluating game works, the dimension of “color”
(t=-.2.534, p=.034<.05) and “creation” (t=2.047, p=.012<.05)
reached significant level, while the other 4 dimensions didn’t
show significant difference. In previous t test of motion
picture works, there was also significant difference in the
dimension of “color”, it indicated that girls really did better
in learning and producing scratch motion pictures and games
than boys. Besides, in the dimension of ‘“creation” , the
average (14.92) of boys was higher than that (13.05) of girls
which reached significant level in statistics, it meant that
while producing Scratch games, boys obviously surpassed
girls in creational level.

6.2 Difference of evaluation performing
among students with different cognitive
styles who learned Scratch software to
engage in mutual evaluating on line

The study used SOP scale as the classification basis of
cognitive styles, the total grade was 88, and there were 29

student subjects altogether that were divided into two groups
as “visual-oriented” and “verbal-oriented”. And those who
got grades above 59 belonged to “visual-oriented”, while
those under 59 were “verbal-oriented oriented”. The detail
allocation of subjects in each item was depicted on table 6 as
follows:

Table 6 Classification of learning groups and cognitive-style
groups.
Visual-oriented Verbal-oriented Total
15 14 29

6.2.1  Different situation of peer mutual evaluation on
Scratch motion picture works by students with
different cognitive styles

In order to understand whether students with different
cognitive styles would make different evaluation results on
motion picture works while applying peer mutual evaluation
method, the grades evaluated by students and teachers were
statisticized and analyzed by t test, the results were as
follows:

Table 7 T test summary of total grades on the Scratch motion picture works by peer mutual evaluation among students with

different cognitive styles.
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Cognitive style num SD t
Visual-oriented 15 74.68 9.82 -1.219
Total
Verbal-oriented 14 63.57 11.77
*p<.05 **p<.01

According to table 7., it was found that after the total
grades of motion picture works were analyzed in t test,

t=-1.219, p=.513>.05, which did not reach significant level, it

meant that in the total grades of motion picture works,
students of different gender did not show difference.

Then, the 6 different dimensions of students’ evaluative
criteria were statisticized and analyzed by t test, the results
were depicted on the table as follows:

Table 8 T test summary of 6 evaluative dimensions in peer mutual evaluation for Scratch motion picture works by students

with different cognitive styles.

Dimensions Cognitive style num M SD t
Visual-oriented 15 15.05 2.55 -1.522.
Contents )
Verbal-oriented 14 12.18 3.49
. Visual-oriented 15 14.99 2.06 -2.265*
Compositions .
Verbal-oriented 14 11.75 3.54
Visual-oriented 15 13.94 2.88 -1.478
Colors )
Verbal-oriented 14 12.41 341
. Visual-oriented 15 15.34 2.49 -1.285
Creation )
Verbal-oriented 14 14.55 1.75
Skills Visual-oriented 15 7.88 1.37 -1.252
Verbal-oriented 14 6.56 1.24
Attitudes Vlsual-orl_ented 15 7.48 1.45 -1.153
Verbal-oriented 14 6.12 1.21
*p<.05 **p<.01

According to table 8., it showed that among the 6
evaluative dimensions on mutual assessing works of motion
picture, only one of the dimensions “composition”
(t=-3.405, p=p.046<.05) reached significant level, while the
fifth dimension didn’t reach significant difference. It
illustrated that during the process of producing the motion
picture Scratch, different cognitive style on such composition
design has influenced the output of motion picture works. As
to the average (15.00) of visual-oriented students was higher
than that (12.40) of verbal-oriented oriented students, we
could know that the design of motion picture composing by
visual-oriented  students were better than that by
verbal-oriented oriented students.

6.2.2  Different situation of capitalizing on peer mutual
evaluation to engage in evaluating Scratch game
works by students with different cognitive styles

In order to understand whether students with different
cognitive styles would make different evaluation results on
game works while applying peer mutual evaluation method,
the grades evaluated by students and teachers were
statisticzed and analyzed by t test, the results were as
follows:

Table 9 T test summary of total grades on Scratch game works by peer mutual evaluation among students with different

cognitive styles.

Cognitive style num M SD t
Total Visual-oriented 15 73.42 9.06 -1.114
Verbal-oriented 14 62.93 11.29
*p<.05 **p<.01
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From table 9., it illustrated that after the total grades of
game works were analyzed by t test, t=-1.114, p=.621>.05,
which did not reach significant level, it meant that in total
grades of game works, students with different cognitive
styles showed no difference.
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Then, the 6 different dimensions of students’ evaluative
criteria were statisticzed and analyzed by t test, the results
were depicted on the table as follows:

Table 10 T test summary of 6 evaluative dimensions on Scratch game works by peer mutual evaluation among students with

different cognitive styles.

Dimension Cognitive style num M SD t
Visual-oriented 15 14.78 1.79 -1.228
Contents
Verbal-oriented 14 12.22 2.26
. Visual-oriented 15 14.82 1.95 -2.413*
Compositions )
Verbal-oriented 14 12.19 3.47
Visual-oriented 15 14.72 1.78 -1.253
Colors )
Verbal-oriented 14 10.95 2,51
. Visual-oriented 15 13.77 2.44 1514
Creation ]
Verbal-oriented 14 14.71 1.64
Skills Visual-oriented 15 7.59 2.88 -1.289
Verbal-oriented 14 6.71 1.85
Attitudes Vlsual-orl_ented 15 7.74 1.65 -.997
Verbal-oriented 14 6.15 1.32
*p<.05 **p<.01

From table 10, it was found that in the 6 dimensions of
evaluating game works, the dimension of “composition”
(t=-2.413, p=.037<.05) reached significant level, but the
other five dimensions did not show significant difference.
Such situation was similar to the results of motion picture
works. It indicated that during producing Scratch works, no
matter in motion picture or game, the results evaluated by
visual-oriented students were higher than that by
verbal-oriented oriented students in the dimension of
composition.

6.3 Scratch learning experience

This study used Kirkpatrick's four levels of evaluation model
questionnaire. The questionnaire is divided into three
dimensions "course experience", "interactive experience" and
"feedback and learning conditions". The questionnaire shown

in table 11:

Table 11 Learning experience questionnaire.

dimension

question

The scratch software is very easy to learn.

| am very interested in learning scratch course.

Motivation

I will open the computer to use scratch at home.

Learning Scratch let me learn more about programming lanquage.

| like to discuss with the students and teachers the use of Scratch software.

Learning

| feel that using Scratch software to make a animation or game is not difficult.

I like the way of Scratch software operation.

| think that the students can work for my scratch, give me a positive recommendation

1
2
3
1
5
6. | feel with most of the features of Scratch software is easy to use.
7
8
9
1

0. Itis useful for me to manufacture scratch work after reviewing others works.

Evaluation

11. After reviewing others works, | get more creative idea.

12. 1 would like to spend more time to discuss scratch programming.

Based on interviews with students and analyze the status
of respondents Content:
1. 83% of students felt Scratch software is easy to learn,
but in the interview process in which there are too many
students in response to instructions, not easy to

remember.

2. For 53% of the students are interested in learning the
course content, 34% and 12% said no opinion was not
interested in the experiences of students also mentioned
in the report is designed to provide more interactive
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games on the course content.

3. Up to 78% of students in the extra time to Scratch
software, which has been very popular with the home
computer has the absolute relationship.

4. 82% of the students answered operating Scratch software
programming language that allows a better
understanding of myself, and that Scratch can increase
interest in learning.

5. 50% of the students will use online or otherwise, to
discuss with the teacher or the students the use of
Scratch software.

6. 70% of the students Scratch software is very easy to use,
in the interview process. The students are satisfied with
the way drag and drop commands.

7. 81% of students agree with Scratch software to make a
movie or game is very easy.

8. 67% of students agree with Scratch software operation,
particularly in the color configuration of various
instructions for students learning to understand more
clearly.

9. 56% of the students recognized by the peer assessment
score, interview score standards for students that is clear,
so we know how to assess students, but also believe that
students are given assessment results.

10. 71% of the students watch other people's work helps to
create or design their own Scratch works

11. 64% of students agreed that work can be inspired from
someone else, and then used in his work on.

12. 81% of the students agreed to spend more time with
students to discuss the various roles Scratch software
programming scripts design.

7 Conclusions

1. The learning characteristics of scratch learning in

different genders.
Students of different gender have different results on

scratch learning. It is specific clear that the male learners
have more creative ability demonstrated than the female
learners. But the female learners in the use of color showing
on the merits. These features provide a excellent reference in
scratch course materials design.

2. The learning characteristics of scratch learning in

different cognitive styles.
The results from the study we could found that the

visual-oriented cognitive style learners show a relatively high
level in composition than the verbal-oriented cognitive style
learners on the scratch motion picture and game works.
These reveal some adventage of visual-oriented learners, and
the way to take adaptive teaching strategy.
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Abstract —This study, Use of Internet for Educational
Research in West-Africa; Abuja-Nigeria a Case Study,
appraised the role of the Internet and its level of
acceptability as tool for Educational Research in West-
Africa in the last two decades.

Statistical analysis of the research data showed that the use
of Internet made it easier to conduct educational researches
and that in the last decade most researchers in West-Africa
used the Internet for their research work.

This study recommends that, Educational researchers
should willingly use the Internet for their research, that
governments should endeavor to improve on the availability
of Internet facilities and that further research should be
carried out on this topic periodically in other parts of the
country or in other developing countries.

The findings of this research enlighten researchers on the
importance and advantage of using the Internet to
significantly improve the quality of their research.

1 Introduction

This study was undertaken out of curiosity and desire to
know to what extent the Internet technology has helped
Educational Researchers in carrying out their research. A
desire to further studies on the subject of Internet use has
also been a motivating factor for this study. There has been
a similar study in a paper by Sanni et al [2009] which
focused on the potentials of the internet in facilitating
research in Nigerian universities. Adogbeji and Toyo [2006]
reported that most of their sample (lecturers) indicated that
the internet has added value to their academic pursuits in
terms of quick access to research materials, including online
journals. Salaam and Adegbore [2010] also carried out a
related study on Internet Access and Use by Students of
Private Universities in Ogun State, Nigeria.

The major question that this research addresses is; has
the use of the Internet made it easier for Educational
researchers in West-Africa to conduct their Research? This
question is important because it helps us to understand some
factors that motivate researchers to use the Internet for their
research. In order to properly test the research question, the
following research hypothesis were put forward:

1.1 Research Hypothesis (Ha)

1. The use of the Internet has significantly
made it easier for Educational
Researchers to access research materials.
il. The use of the Internet has significantly
reduced Educational Research time.
iii. The use of the Internet has significantly
reduced the financial burden of
Educational Research on educational
Researchers.
The research hypothesis above was tested against the
following null hypothesis using the Independent Samples
T-Test to obtain the research results.

1.2 The Null Hypothesis (HO)

1. The wuse of the Internet has not
significantly =~ made it easier for
Educational Researchers to access
research materials.

il. The wuse of the Internet has not
significantly reduced Educational
Research time.

ii. The use of the Internet has not

significantly reduced the financial burden
of Educational Research on educational
Researchers.
The tests were run using SPSS (Statistical Package for
the Social Sciences) which is a computer program used for
statistical analysis.
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2 Methodology

In this study, a survey research design was used by
administering questionnaires to the participants. It is a study
that measure people’s attitudes and activities by asking the
people themselves (World Bank Encyclopedia 1992).The
population of the study involved researchers from four
selected Institutions in Abuja. 125 participants were drawn
from the population size; they constitute the sample size of
this research work. 4 participants failed to return their
questionnaires while 15 questionnaires were wrongly filled
leaving 106 for the analysis. The participating respondents
were selected randomly and the Institutions selected for this
research were chosen based on the fact that their
populations come from various parts of the country.

In order to be able to elicit valid conclusions from the
study, the data obtained were used to test validity of the null
hypothesis (HO) and the alternate hypothesis (Ha) using the
unpaired (Independent-samples) t-test.

2.1 How Hypothesis Tests Work: The Null

Hypothesis

If the mean of the Sample groupl is pl and the mean of
the Sample group2 is p2, then interest may focus on the
difference between these quantities. The challenge is how to
make inferences about these essentially unknown quantities.

The first stage in the formulation of a hypothesis test is
to be precise about what is meant by a difference ‘being due
to chance’. The approach is to assume that the populations
are identical and see what follows. This assumption is
known as the null hypothesis.

What ought to follow if the assumption is justified is
that the two samples should be similar and should only
differ by sampling error. The technicalities of hypothesis
testing centre on how to measure the difference between the
samples and how to decide when a difference is surprisingly
large. The procedure yields a probability, the P-value,
which measures how likely it is that a difference as large as
that observed could occur if the null hypothesis were true.

The strength of this evidence is often measured by the
size of the P-value: a value of P<0.05 is conventionally held
to be reasonable evidence against the null hypothesis, with
P<0.01 being strong evidence and P<0.001 being very
strong evidence.
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2.2 The Unpaired (Independent-Samples) T-
Test

In this version of the t-test two quite unrelated sample
groups each comprising distinct sample sizes that are quite
separate are taken as the basis of the comparison.

In these circumstances the t-test assumes:

i. That each sample is drawn from a Normal population;

ii. These populations have a common standard deviation, ¢
The null hypothesis that is most usually tested is that the
means of these populations are the same.

3 Result and Discussion

Table 1: Group Statistics
Std.
Used Std. Error
Internet| N Mean [Deviation| Mean
1=No 26 1.12 431 .085
2=Yes 80 2.92 .348 .039

Table 2: Use of internet for research

Year Number that used
Internet

1990-1999 4

2000-2010 76

From table 2 above, it is easily observed that most
researchers who conducted their researches before year
2000 did not use the internet. It is also clear that as from the
year 2000 most researchers involved the Internet in one
form or the other during the course of their research work.
This trend may likely suggest an increase in availability of
Internet facilities and more awareness on the part of the
researchers.
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Table 3: Independent Samples T-Test: Easier Material Access
Levene's Test
for Equality of
Variances t-test for Equality of Means
95%
Confidence
Interval of the
Sig. (2-| Mean | Std. Error | Difference
F Sig. T df [ tailed) | Difference | Difference | Lower| Upper
Easier Equal
Material variances .041 .840]-15.778| 104 .000 -1.696 .108] -1.909| -1.483
Access  assumed
Equal
variances not| -14.374]36.958 .000 -1.696 118] -1.935| -1.457
assumed
Table 4: Independent Samples T-Test: Faster Research Completion
Levene's Test
for Equality of
Variances t-test for Equality of Means
95%
Confidence
Interval of the
Sig. Difference
(2- Mean Std. Error | Lowe
F Sig. t df [tailed) | Difference | Difference| | Upper
Faster Equal variances| -
.890 348]-21.691 104 .000 -1.810 .083 -1.644
Research assumed 1.975
Completion E .
qual variances -
-19.434]36.156] .000 -1.810 .093 -1.621
not assumed 1.998
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Table5:  Independent Samples T-Test: Reduced Cost of Research
Levene's Test
for Equality of
Variances t-test for Equality of Means
95% Confidence
Interval of the
Sig. (2-| Mean | Std. Error Difference
F Sig. T df | tailed) | Difference | Difference | 1 ower Upper
Reduced  Equal
Cost of variances 304 582 -16.133 .000 -1.659 103 -1.863 -1.455
Research  assumed
Equal
variances -15.927]41.591 .000 -1.659 104 -1.869 -1.448
not assumed

From the results in tables 3, 4 and 5 above, it can be
seen that the Sig. value in the Levene’s test for equality of
variances >0.05 for each of these three tables, thus there is a
strong reason as earlier explained to go ahead and read the
sig. (2-tailed) value used to determine whether or not to
accept the Null (HO). The Null (HO) is rejected if sig. (2-
tailed) <0.05.

It is also easily observable that the Sig. (2-tailed) value
=0.000 for the three tables (3, 4 & 5) implying that:

i.) The use of the Internet has significantly
made it easier for Educational
Researchers to access research materials.

ii.) The use of the Internet has significantly

reduced Educational Research time.
The use of the Internet has significantly

reduced the financial burden of
Educational Research on educational
Researchers.

Rosemary Wake [1998], in a paper “Educational

Research and the Internet: Sleepers Awake!” examined
where educational researchers stand in relation to use of the
Internet as an information medium and suggests that
concern about the quality of materials published on the
Internet is relevant to relying on the Internet as an
information source but this paper on the other hand did not
consider the quality of the information gotten from the
Internet but rather the use only.

Other researchers could carry out further research on
this topic using Institutions cited in typical rural
environments to ascertain the consistency and reliability of
the result of this research.

4 Conclusion and Recommendation

From the information obtained from this study, the
following conclusions were made:
i) That most Educational researchers in West-Africa
now make use of the Internet for their research
work.

ii) That the use of the Internet has made it easier for
Educational researchers in West-Africa to conduct
their Research.

It is however recommended that:

i) Educational researchers should always be willing to
use the Internet for their research work as it has
been found to make research work easier in most
cases.

ii) Governments and Agencies should endeavor to
make Internet facilities available not only in the
urban but also in the rural areas in order to assist
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those researchers who may need to conduct one
research or the other in such localities.
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Abstract - The intelligent character of a decision support
system is one of the most appreciated issues in current e-
Learning trends. This paper presents a software architecture
design for e-Learning domain. The design has as main goal
usage of reusable components such that the application may
be easily configured. The proposed software architecture
ensures characteristics such as prediction, optimization and
adaptation. These aims should be achievable by custom
configuration of the application representing the container in
which the components are deployed.

Keywords: eLearning; decision support system; software
architecture

1 Introduction

Domain specific software architectures (DSAA) [1,2,3]
is a software engineering methodology that makes sure that a
custom software architecture is obtained for a specific class of
applications. In order to create a DSAA a reference
architecture is needed. This architecture must describe the
general data flow of the employed business logic. Within the
reference architecture there are defined necessary components
that will make up the system and is not dependent of the
application domain. The defined components are domain
specific and that is why they need a domain expert to define
and interconnect them. The application configuration
procedure is the step in which components are interconnected
and the logical and functional dependencies are described.
The container need to offer the possibility of setting all
necessary dependencies.

Once the software architecture has been created the
intelligent character needs to be offered. This means the
software architecture needs to become a complex environment
which works with goals set up by users. The system will
manages performed actions by users and also user’s priorities
and deadlines. The main goal of the system is to emulate
user’s behavior in a predictable manner. In this way,
suggestions may be offered to users, thus being obtained an
intelligent decision support system.

The proposed architecture is described by a general
reference specification where computational requirements for
the intelligent decision support system are presented. The
components that make up the system are presented in an
abstract manner such that they may become reusable
components in a domain specific library of implemented
components. The components that were previously described
according with a certain domain are instantiated and managed
by an application configuration tool. This tool makes possible
to be defined application-specific requirements, custom data
sources, custom knowledge flows, custom business logic
controllers or even custom data/results viewers.

There are five types of decision support systems:
communication driven [4], data driven, document driven,
knowledge driven [5], and model driven[6]. The presented
approach from this paper is a hybrid approach between data
and knowledge driven approaches. Data driven approach is
due to the fact that time series data representing performed
actions by learners are taken into consideration each time data
model is being created or a decision is derived. The
knowledge driven approach is employed because the data
management is accomplished using data mining/machine
learning algorithms. Since the software architecture design is
abstract virtually any machine learning algorithms (e.g.
clustering, classification, etc.) may be accommodated.

The main domains in which intelligent systems may be
found are clinical decision support systems for medical
diagnosis [7,8], business and management [9], agricultural
production [10]. In e-Learning, building decision support
systems has been associated with educational data mining.
Educational data mining (EDM) is an emergent discipline
concerned with developing methods for exploring the unique
types of data that come from the educational context [11]. In
short, EDM is the application of the data mining techniques in
the area of education, with the aim of obtaining a better
comprehension of the students’ learning process and of how
they participate in it, in order to improve the quality of the
educational system.
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2 Description of the architecture

The proposed reference architecture is a heterogeneous
mixture of common architectural styles [12]. It is divided
hierarchically into layers for different sets of computational
tasks. In our approach there are defined two layers: a physical
data layer and a knowledge representation layer. The
knowledge representation level is a mirror of the physical data
layer where knowledge regarding data has been extracted and
custom business logic may be found.

Behavior U; (Ay, ...)

Constraints 1

Decision
Builder
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The physical output of the decision builder module is
represented by the advice. It may be represented by a chapter
that needs more attention from the learner, a set of test
questions that need to be answered by learner, a set o concepts
that need more attention from the learner or a suggested
learning path. A learning path may represent a timetable with
activities (study of materials and/or test questions) that is
advisable to be followed in order to meet constraints set by
administrator, course manager and learner himself.

Learner’s
Model

KNOWLEDGE
REPRESENTATION
LAYER |
Advice Experience Behavior U; (A4, ...)
Repository
PHYSICAL LAYER
OUTPUT (Advice, Learner's Path) 1 RROX et aip-sndiieu i el

e-Learning Environment

Figure 1.

Each layer is organized into components that are custom
designed for fulfilling certain functions. The physical layer
mainly consists of the experience repository offered by the e-
Learning environment. It is made of behaviors performed by
users presented as a series of performed actions.

The Experience Repository from the Physical Layer
takes shape of a learner’s model in the Knowledge
Representation Layer. The Learner’s Model is highly
dependent on the employed data mining algorithm used for
data representation.

The Decision Builder represents the main business logic
component from the knowledge representation layer. It takes
as input the current Learner’s Model, the current state of the
learner (his behavior), a set of constraints from all involved
parties and the learner’s request. The current state of the
learner is represented by all the actions performed by the
learner up to the moment when he requests advice. The
constraints are of different types. There are constraints set by
the manager of the e-Learning environment, by the course
manager and by the student.

Reference Architecture

The core of the reference architecture is represented by
the learner’s model. The learner’s model may be represented
by an embedded machine learning algorithm. The process of
embedding a standard and abstract machine learning
algorithm into an e-Learning environment represents the main
mechanism for building intelligent decision support systems.

The main outcomes that may be obtained by machine
learning integration are:

Classification - The goal of classification is to build a
set of models that can correctly predict the class of the
different objects. The input to these methods is a set of
objects (i.e., training data), the classes which these objects
belong to (i.e., dependent variables), and a set of variables
describing different characteristics of the objects (i.e.,
independent variables). Once such a predictive model is built,
it can be used to predict the class of the objects for which
class information is not known a priori. The key advantage of
supervised learning methods over unsupervised methods (for
example, clustering) is that by having an explicit knowledge
of the classes the different objects belong to, these algorithms
can perform an effective feature selection if that leads to
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better prediction accuracy. Classification arranges the data
into predefined groups. For example, an e-learning
environment might attempt to classify an e-Learning resource
(e.g. document, exercise, etc..) as required or not. Common
algorithms include decision tree learning, nearest neighbor,
naive Bayesian classification and neural networks.

Clustering - Is like classification but the groups are not
predefined, so the algorithm will try to group similar items
together. Clustering is considered the most important
unsupervised learning problem; so, as every other problem of
this kind, it deals with finding a structure in a collection of
unlabeled data. A loose definition of clustering could be “the
process of organizing objects into groups whose members are
similar in some way”. A cluster is therefore a collection of
objects which are “similar” between them and are “dissimilar”
to the objects belonging to other clusters.

Regression — Regression attempts to find a function
which models the data with the least error. Regression is the
oldest and most well-known statistical technique that the data
mining community utilizes. Basically, regression takes a
numerical dataset and develops a mathematical formula that
fits the data. When you're ready to use the results to predict
future behavior, you simply take your new data, plug it into
the developed formula and you've got a prediction! The major
limitation of this technique is that it only works well with
continuous quantitative data (like weight, speed or age). If
you're working with categorical data where order is not
significant (like color, name or gender) you're better off
choosing another technique.

3 Application Configuration

Application configuration is concerned with custom
setting up of the defined components. The experience
repository has the physical shape of an XML file that is
regularly updated with actions received from the e-Learning
environment. Although the data source is always an e-
Learning environment there has been defined a general
mechanism for specifying the way action data is structured.
Firstly, the parameter set that defines the activity of a learner
is described. For each parameter there is defined a type
(usually integer of float) such that each instance (learner) is
described by a set of values. Secondly, there is defined the
effective data source which may be a txt file, an xml file or
even a database.

The configuration of the Learner’s Model regards the
employed machine learning algorithms. A set of machine
learning  algorithms (e.g. clustering, decision trees,
classification rules) may be used for extracting knowledge
from the experience repository. Besides setting up the used
algorithm there are also specified what parameters and in what
way they are used. Some of the constraints already set by
involved parties may be used in building the learner’s model.
The constraints are related with the quality of the obtained

learner’s model. The quality is of critical importance since the
decision builder component relies on it.

The Decision Builder represents the most important
component within the architecture. It represents the main
controller of the business logic. It has input from three
sources: the learner’s model, the learner’s behavior for which
advice is obtained and the constraints from system, course
manager or learner himself. The output of this module has the
a representation in physical layer and is abstractly called
advice. The advice may be represented by a list of chapters
that need more study, a list of concepts that need more study
or even quiz questions that learner is invited to answer. A
more elaborate advice may be obtained in the form of a
recommended learner’s path. This is represented by a set of
activities that need to be performed is a certain order and with
a certain amount of time assigned for each specific activity.

The application configuration phase regards building a
knowledge flow represented by all the necessary steps until
results are obtained. The main steps are:

Define Data Sources and Data Sinks. Data sources are used
to indicate where data is coming from. It may be represented
by various file types and sources and may be configurable for
a custom file name of data source or even dataset.

Define and Setup Filters. Filters are used to preprocess data
prior to classification or learning. There may be set up both
supervised and unsupervised filters and they may be
configurable depending on filter type.

Define Modeling Technique. A classification, clustering or
association algorithm may be used. The parameters are
configurable depending on classification algorithm or
clustering algorithm.

Use an Evaluation Methodology. This procedure is used to
configure both inputs to and outputs from algorithms. There
may be used various algorithm performance evaluators. This
step is of great importance because is measures the confidence
in the obtained recommendations.

Use a Visualization Procedure. This is the final step. It is
used to visually display outputs. It supports performance and
summaries of the results.

4 Sample Setup

The setup of such a system requires certain specific
setup phases. The first setup phase regards the client e-
Learning platform and the way context and activity data are
represented. These two components are regarded as Context
Representation and Activity Data Representation. The context
representation regards all data that resides within the client e-
Learning environment.
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Table 1. Sample context representation

Context Description
variable P
nModules Number of modules managed by the e-Learning platform
disciplines The disciplines studied at each module
chapters The chapters associated to each discipline
concepts The concepts associated to each chapter
quizzes The quizzes associated with each concept

All this data is gathered into an XML file and is loaded
by the decision support system. Table 1 presents the main
fields in the context representation.

The second phase regards the activity data
representation. The activity data regards data that may be

obtained from the actions that were performed by learners.

Table 2. Sample activity data representation

Context Description
variable P
positiveCount The number of correctly answered questions.
The percentage of correctly answered questions from
correctPercent p g - 4
the total number of questions.
totalTries The total number of tries (answered questions)
avgTries Medium number of tries per question
. . On average, how long (in minutes) it takes for a
avgQuestionTime & g ( . )
student to answer a question
totalTime Total time spent on testing

All this data is gathered into an XML file and is
generated by the decision support system from the available
data. Table 2 presents the main fields in the activity data
representation. When a learner requests advice the decision
support system computes the values for each field from table
2. All the fields are regarded as features (or parameters) for
the learner that needs advice. The values are computed at
runtime when the request for advice command is issued by the
learner. These values represent a digest of the activity
performed by the learner.

Another setup phase regards the constraints
representation. There are three setup protocols, one for each
type of user involved in the platform: administrator, course
manager and learner. From the learner’s point of view, one
constraint may regard the time that is needed for study. The
student may want to minimize the time in which a certain
level of knowledge is reached. This is accomplished by
specifying a desired grade or even a certain percent of
knowledge coverage for a concept, chapter or even discipline.
A more restrictive constraint may be set by a learner regarding
the certainty with which a certain goal is to be achieved. The
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learner my need one hundred percent certainty that he passes
the exam or he may need a lower certainty level. On the other
hand, the learner may specify a certain degree of certainty for
the goal of being the best. Other custom situations may occur
when learners have specific goals.

From the course manager point of view, the constraints
are specified in a different way. These constraints regard the
policy of the course manager regarding the desired amount of
knowledge learners need to have. One possible setup of
constraints is to enforce a certain accuracy level for learner’s
classification. The course manager is offered the environment
and the needed tools and mechanisms with which he can scale
up or down the metrics associated the knowledge level
measurements.

Let us suppose a course manager decides that the general
results are too good and thus future learners need to have
harder tests. This may be accomplished by modifying
(increasing) the value of the parameter that represents the
knowledge weight of a test or exam. Thus, harder questions
will be part of the test or exam. During study period the
recommender system will provide tests that have higher
difficulty level and thus the advice regarding the time spent
and the resources (concepts, chapters, quizzes) that need more
study will be dynamically and automatically adapted.

Another setup phase regards the way learner’s model is
built. The outcome of this step may be regarded as a custom
built knowledge flow that integrates different machine
learning algorithms. A first step may be represented by a k-
means clustering which may be used for outlier detection. The
instances that are far way from the obtained centroids are
pruned and thus more representative data is obtained.

A second step in the knowledge flow mat be represented
by a classification tier. Different classifications may be
obtained using Decision Tree inductions mechanism or a
Bayesian classifier. Each classifier may be used of parts of the
dataset obtained after clustering or on whole dataset after
pruning the outliers.

The final step of the setup regards the Decision Builder.
At this level there are specified the parameters that configure
the knowledge flow regarding the constraints that were
already setup and the current behavior of the learner that
requested advice. The setup is performed by customizing
certain values in xml type properties files. The properties files
are the ones that generate the custom behavior of the decision
support system.

The manager of the system needs to be a data analyst
with good knowledge of e-Learning, data analysis and
information retrieval techniques. The configuration of the
knowledge flow and of all parameters that trigger the
functionality of the Decision Builder module will have direct
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influence over the quality of the obtained advice and thus of
the entire system.

5 Conclusions and Future Works

This paper presents a domain specific software
architecture that can be used for building an intelligent
decision support system.

The architecture is built on two levels. One is a physical
level where all necessary data representation is accomplished.
This regards e-Learning platform’s context data and activity
data representation as input. The physical representation of
the output is represented by the obtained advice which may
take different shapes.

The knowledge representation level is composed of two
main building blocks: a learner’s model and a decision
builder. These two modules describe a knowledge flow whose
functionality is managed by constraints.

The software architecture is scalable in the way that
machine learning algorithms may be easily added within the
knowledge flow. The data sources may be easily integrated by
specifying the location and the structure of the input data. The
knowledge flow is designed to accept parameters (constraints)
such that the different learning goals may be achieved.

As future works, there is a need to define a procedure for
measuring the quality of the obtained advice. Further
experiments need to be accomplished with different context
representations and different constraints. Other machine-
learning/data mining algorithms need to be integrated along
with their corresponding constraints. The experience
repository needs to have implemented more -elaborate
mechanisms for data management since it store huge amounts
of data.
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An Intelligent Online Autonomous Learning Platform for
EFL Learners
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Abstract - English language learners need also repeatedly emphasizes individualized instruction

individualized guidance and high efficiency in their
autonomous learning. This paper discusses the design
of an intelligent online autonomous learning platform
for Chinese EFL learners from the perspectives of the
principles applied, the materials chosen and the
technology involved. Taking the Website of Shanghai
Jiao Tong University English Learning Center as an
example, the author exemplifies the individualized
guidance for students’ autonomous learning by
intelligent management, content categorization and
feedback automation.

Keywords: intelligent, online, autonomous learning,
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1 Introduction

Learning a foreign language only in classroom is
not adequate enough for college students whose majors
are not English. They need extra guidance after class
as well. However, heavily burdened with teaching and
research, teachers could not afford much time to
provide each student with personalized guidance due
to the number of students in each class. On the other
hand, non-English majors have to spend a lot of time
on learning their majors, therefore, they cannot spare
much time on English learning either. An investigation
done at Shanghai Jiao Tong University in 2009 showed
that the average time spent on English learning after
class is only 24 minutes daily. Moreover, 39% of the
students do not learn English every day. Therefore,
investigation into the ways to help students to improve
their English learning efficiency by truly individualized
guidance and automatic monitoring is very urgent.

In order to improve college students’ English
learning efficiency in China, Chinese Education
Commission issued “College English Curriculum
Requirements” (] (hereinafter referred to as
“Requirements”) in 2007, in which the integration of
information and communication technology into
college English teaching and learning is emphasized. It

and autonomous learning. Soon after, four Chinese
publishing houses published four electronic college
English textbooks along with the online learning
platforms. Many universities also developed or
purchased some online English instructing platforms.
However, none of the current online platforms is fully
automated, which means teachers have to spend more
time on supervising their students’ online study after
class. This makes the burden of teachers even heavier.
Therefore, it is very necessary to design and develop
an intelligent, fully automatic online platform to
provide individualized guidance to students, to monitor
their online autonomous study and to give them timely
feedback of their online study.

In this paper, the author discusses the design
principles, materials arrangements and technology
implementation of an intelligent online autonomous
learning platform for Chinese EFL learners by
introducing the English Learning Center Website
(http://english.sjtu.edu.cn) of Shanghai Jiao Tong
University. The author exemplifies, first, the obtaining
of the initial status of a learner by a “Learning Style
Test”, a “Motivation Test” and a series of Proficiency
Tests, such as listening, reading, writing and
translation tests, with which the system would provide
the learner with the overall recommendations of his/
her online study plans and content arrangements. Then,
the author demonstrates the automatic provision of the
guidance to the learner according to his/her learning
style, his/her motivation and his/her language
proficiency by intelligent management and
classification of learning materials. Finally, the author
explains the presentation of automatic feedback, of
email reminders to learners by regular email, and of the
contents to be covered and the tests to be taken before
deadlines.

2 Literature Review

Since the invention of computer, people have
been striving to reduce their workload both physically
and mentally. The first intelligent system ELIZA, the
first personal dialogue system, was successfully
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developed in 1966 by the American scientists. Based
on the principle of “patient-centered psychotherapy”
proposed by American psychologist Rogers (Rogers,
CR), it questions the patient by the dialogues between
the patients and the system to diagnose the mental
problems for doctors so that the rehabilitation of
patients with mental illness could be achieved. The
successful development of ELIZA as well as its wide
use greatly inspired the researchers. After that, the
artificial intelligence systems rapidly emerged in
various fields, so did many intelligent learning
systems. For example: Why2/Atlas 1 an intelligent
system to help students learn physics, raises questions
which usually require the students to explain some
physical phenomena. So students have to write a
paragraph to explain the reason. After that, the system
repeats the dialogue with the students to allow the
system to correct errors in students’ answers which
enable students to eventually master the physical
concepts or principles. CIRCSIM Tutor [3], [4], another
intelligent system to help medical students learn
cardiovascular physiology, in particular, the various
factors that affect blood pressure, adopts hints to
stimulate students’ thinking, and to achieve one-to-one
teaching. PACO Bl an intelligence system with a
simulation environment, which helps students learn the
operating steps, is not limited to a particular subject. It
can help students complete the procedure step by step
through dialogues between students and the system.
Currently, the most intelligent system AutoTutor (61
developed by scientists in the Intelligent Systems
Research Institute at The University of Memphis, can

synthesize speech, tone, facial expressions and gestures.

It can also have dialogues with learners in natural
language, helping students learn “Newtonian Physics”,
“Computer Science”, “Scientific Reasoning” and other
courses. Amazingly, the input can be both natural
language text and voice input. In addition, the system
is sensitive to the mood of students’ because it can
perceive their facial expressions, track their voice
parameters and notice their body posture to obtain
their learning conditions. Unfortunately, in the field of
foreign language learning and technology in China,
online intelligent systems of foreign language learning
are rarely found.

3 Design Principles

An online intelligent system of foreign language
learning should be able to provide personalized
guidance for learners according to their individual
characteristics, such as learning styles, motivation and
initial levels of specific language skills. It should also
be able to give suggestions on learning materials and

learning speed based on their periodic progresses.
Therefore, the design should abide by the following
four principles.

3.1 Intelligent Management

Many researchers have demonstrated that students
cannot succeed in their study without -effective
guidance. This is also true for their after-class
independent study. In fact, effective learning depends
on two aspects, the students’ efforts and, the effective
individualized guidance and support 7,
Thus, investigation into the ways in which information
and communication technology can help to provide
individualized guidance and support to foreign
language learners is worth the time and efforts.

Intelligent management system is part of
intelligent tutoring system (Intelligent Tutoring
Systems, referred to as ITSs) 81 Here, the intelligent
management system should not only supervise
students’ online study, but also provide individualized
guidance and support to students according to their
overall learning behavior. It should send students
automatic feedback and reminders via emails.
Furthermore, if students ignore repeated reminders, the
system should automatically terminate their online
learning.

3.2 Content Categorization

In order to achieve individualized learning and to
enhance learning efficiency, all the online learning
materials, exercises, and tests should be classified
according to difficulty levels. In other words, all the
learning and testing materials should be tagged with
difficulty markers in the database to help students
select the appropriate ones when learning online.
Standards of categorization adopted in this research are
the standards in “Requirements” which embrace three
levels: the basic, the intermediate and the advanced,
each with the quantitative indicators for the respective
language skills of listening, speaking, reading, writing,
and translating. Therefore, the online presentation of
learning and testing materials should be in accordance
with “Requirements”.

3.3 Learning Autonomy

Both the classroom learning and after-class
learning form a complete learning process. In order to
implement learner-centered philosophy of education,
learners should be encouraged to conduct their own
online curricular with the help of the information given
by the system concerning their learning styles,
motivation and their language proficiency. At the same

75



76

time, they should be helped to realize that they are
responsible for their progress during the whole
learning process ®1 In the past, great emphasis was put
on the reform of classroom instruction in China.
Therefore, the focus was often on the improvement of
classroom teaching with the aid of computer and the
Internet, neglecting effective guidance for students’
after-class learning. Actually, letting students take the
responsibility for their after-class learning, rather than
relying solely on teachers’ arrangements, will make
after-class learning a more interesting and student-
centered one, which would enhance their enthusiasm
for learning. Therefore, in designing the system, a full
consideration should be given to the needs of students
to make it a student-centered one """, That is to say,
such decisions as the choice of learning contents, the
arrangement of learning speed and the time to take the
test should be made by the students themselves. The
system is only to provide students with some advice
according to their learning styles, motivation and initial
language proficiency rather than force them to learn
certain materials, converting passive learning to active
learning. In fact, students’ autonomous learning ability
can only be acquired by active learning.

3.4 Feedback Automation

Learning without evaluation is not a complete
process of learning. Thus, in the design of student-
centered curriculum, testing is essential (") The author
believes that the most helpful feedback in learning is a
timely and accurate one, which means that the keys to
the exercises and the scores of the tests should be
provided as soon as the students finish doing the
exercises and taking the tests online because usually
students are eager to know their performances.
Therefore, an intelligent learning website should be
able to present real-time automated feedback, which
not only helps students to learn about their own
learning progress, but also motivates them to continue
their online learning.

4 Content Arrangement

The contents in this research refer to four kinds of
contents which are learners’ status, learning materials,
testing materials and feedback.

4.1 Learners’ Status

In order to provide learners with appropriate
learning ~ materials,  suitable  exercises  and
individualized guidance, the automatic identification of
the characteristics of learners is what the system should
achieve at the outset. In this research, in order to better
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help students understand themselves, particularly some
of the factors affecting their online independent study,
Learning Style Test and Motivation Test are provided.

4.1.1 Learning Style Test

Learning style refers to the specific manners of a
person when obtaining, maintaining and retrieving
information . Many researches indicate that if the
teaching styles and learning styles match well,
significant academic progress could be achieved,
especially in the foreign language learning at tertiary
level 21, Therefore, an online learning platform should
be able to help students learn their learning styles so
that they are able to choose their learning materials,
learning sequence and learning speed.

This research adopts Felder - Silverman Learning
Style Model (Felder-Silverman Learning Style Model,
referred to FSLSM) 4] There are a total of 44
questions in the questionnaire. And each question has
two options, of which only one choice is permitted. It
provides five dimensions of evaluation, namely,
Perception, Processing, Input, Organization and
Understanding. Corresponding to the Perception
dimension, there are Sensing and Intuitive;
corresponding to the Processing dimension, there are
Active and Reflective; corresponding to Input, there
are Visual and Verbal; corresponding to Organization,
there are Inductive and Deductive; and corresponding
to Understanding, there are Sequential and Global.
When learners finish the questionnaire, the system
would calculate their choices and then the tendency of
their learning style would be presented, followed by
suggestions on what materials to choose and how much
time to spend on, etc..

4.1.2 Motivation Test

Motivation test is to help students learn their
degree of online self-learning eagerness. Motivation
plays a very important role in language learning L15],
The results show that students with strong motivation
in computer-assisted language learning programs have

higher motivation to learn o

With reference to  Motivation  Strategy
Questionnaire (The Motivated Strategies for Learning
Questionnaire, MSLQ) [17], the Motivation Test in this
research involves the purpose of learning English, the
time available each week, the future careers, etc. . The
degree of motivation is divided into three levels:
“strong”, “average” and “not strong”. After students
finish the test, the system would give them their
motivation levels, along with advice on their online
learning pace.
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4.2 Learning Materials

With reference to “Requirements”, the skills of
English language are classified into listening, speaking,
reading, writing and translating. This platform thereby
has corresponding sections. They are Listening &
Speaking, Reading & Writing and Translating. In each
section, there are Basic Knowledge which introduces
basic relevant knowledge concerning certain language
skills and Specific Skills which provides examples of
the skills required to master. The skills explained are
also divided into three difficulty levels: Primary,
Intermediate and Advanced, so as to meet the needs of
students at different levels and to provide personalized
services. In addition, each section provides not only
word files, but also a large number of audio and video
materials.

4.3 Testing Materials

Testing materials are divided into Proficiency
Test for some language skills and Skill Practice Test.
The former is a standardized test which is used both as
the pretest and the posttest to evaluate students’ initial
language skills before online learning as well as their
improved language skills after online learning.
Proficiency Test also has three levels which are
Primary, Intermediate and Advanced corresponding to
“Requirements”. It has domain options and time limit
as well.

Skill Practice Test is intended to evaluate whether
students have mastered certain language skills after
their autonomous learning of each unit. With the belief
that individualized learning should be supported by
individualized testing, the tests are given in the form of
unit tests. In order to increase testing efficiency, Skills
Practice Test adopts Adaptive Test (or Adaptive
Measurement, also known as Computer Adaptive Test)
U181 ih which the test duration is not fixed , instead, it is
decided by the correct rate of students’ answers during
the process of testing. In addition, the test papers are
not prepared in advance, but generated dynamically
according to the students’ correct performances on the
test. Therefore, in the test item bank, all items are
tagged with degrees of difficulty, and stored in
accordance with the difficulty levels. The system is
able to calculate the student's scores, then presents the
questions adapting to their skill levels. When the
system confirms that students’ skill levels have been
tested, it would immediately terminate the testing.
Adaptive testing is developed with the development of
computer technology, which can significantly increase
test efficiency.

4.4 Feedback

Feedback refers to the Feedback of Learning
Style Test, Motivation Test, Pretests & Posttests, and
Skill Practice Test.

The feedback of Learning Style Test includes
students’ learning styles, along with suggestions on
independent learning of certain language skills,
focusing on the sequence of learning and testing.
Similarly, the feedback of Motivation Test not only
informs students their degree of motivation, but also
provides recommendations on the arrangements of
learning speed and the frequencies that the tests should
be taken. In addition to the test scores, the feedback of
Pretests & Posttests gives suggestions on next step
learning, focusing on the choice of learning level. The
feedback of Skill Practice Tests gives scores as well as
suggestions on next learning phase, focusing on
specific language skills, such as the need for repetition
of learning a unit, and the need for moving forward,
and so on.

S Technology

The implementation of an intelligent online
autonomous learning platform for EFL learners
involves personalized information retrieval, natural
language processing (NLP), data-driven corpus
technology and network technology. The framework of
this research adopts Joomla and adapted Moodle,
together with personalized information retrieval and
data-driven corpus technology. For recording students’
online learning, the system uses ‘“sections” and
“categories” of Joomla, plus “contents” to correspond
to language skill sections, so that students’ online
traces can be recorded, such as the sections visited and
the amount of time spent, etc.. The structure of the
database is displayed in Fig. 1.
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Fig. 1 Structure of database to record students’ online
learning

Here, two lines of JavaScript, window.onunload
and window.onload are added which can record the
time when a student visits the webpage and the time
when he/she leaves it. When a student visits a certain
page, the window.onload event is triggered. Using the
AJAX request, JS stores the current starting time, the
student number, the article number, and memorizes the

77



78

record number. When the student leaves the page, the
window.onunload event is triggered. Again, using
AJAX request, JS gets the record number and modifies
the record time as the ending time. In this way,
complete record of a student’s online learning is taken.
Fig.2 presents the results obtained in this way.
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g. 2 Samples of students’ online learning records

In this study, the techniques of NLP are applied in
the automated scoring of short answer questions in
English and translation from English to Chinese. From
the perspective of NLP, when processing English and
Chinese, different resources and techniques are used.
For example, in scoring Translation from English to
Chinese, Chinese information processing is involved,

plus two semantic resources——Cilin and HowNet.

The scoring algorithm involves keyword matching,
word similarity calculating, and sentence pattern
matching Thus, the instant the students submit
their online translations, their scores will be displayed
on their computer screens with standard translations.
Simultaneously, these results will be sent automatically
via email to their email-boxes. Figs.3 to Fig.6 are
interfaces of the translation process and the feedback.
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student’s email-box

Students’ independent study in each section is
achieved by Moodle learning management system with
some modifications. Specifically, the modified system
consists of six modules which are Learning Style
Testing, Motivation Testing, Learning Contents,
Adaptive Tests for Skill Practice, Pre-tests & Post-tests,
and Online Automatic Monitoring and Email Auto-
feedback.
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The modules for Learning Style Testing and
Motivation Testing are composed of Total Score
Calculating and Classification by Scores. The system
can automatically calculate the total score and provide
suggestions for students in accordance with their
scores.

The module for Learning Contents can generate
and manage online courses, which is mainly used for
the storage and retrieval of learning contents with
specified levels. It can also present learning contents
on the basis of students’ selected levels and learning
schedules.

The module for Adaptive Tests stores language
skill exercises with marked difficulty levels. The first
exercise is generated automatically. Then, the next
exercise will be given according to student’s former
test score. When the exercise reaches a certain degree
of difficulty and the student cannot answer it correctly,
the system would determine whether the student passes
the test of a certain level of language skills.

The module for Pre-tests & Post-tests is divided
into the module for objective questions and that for
subjective questions. The former handles all objective
questions, such as multiple choice and blank filling,
whereas the latter deals with subjective questions
answered in English as well as in Chinese, such as
short answer questions, essay writing and translation.

The module for Online Automatic Monitoring and
Email Auto-feedback embraces the monitoring &
reminding of the learning process and the feedback of
test results & suggestions. The former is responsible
for sending regular emails to remind students to finish
online courses and to take tests on time, while the latter
is to send the test results to their email boxes along
with suggestions for further learning.

6 Conclusion

With the popularity of the Internet, the way of
learning  English  would inevitably = undergo
fundamental changes. Automatic supervising and
individualized learning are hopefully achieved with the
aid of information technology. Obviously, an effort to
explore the possibility of making an online English
learning platform intelligent is worth the time and
efforts. Actually, it proves that this website has
increased Chinese EFL learners’ after-class English
learning efficiency and reduced the workload of
teachers’ personalized guidance.
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Abstract - The cell phone is a powerful tool that can be used
for a variety of applications that many people are unaware of.
This paper describes how e-learning can be used as a method
of delivering education to emergency managers worldwide to
help them learn to use existing cell phone technologies to
enhance their field operations. The cell phone can be used as a
location beacon, a communication device, picture transmission
device, and a multilanguage translator. If emergency managers
purchase and install certain software on Internet enabled
camera phones, then they can learn to greatly increase
multilanguage communication between people without waiting
for a translator. Cell phones can also be recharged in the field
and dual SIM phones and allow emergency personnel a means
of keeping work and family matters separate.

Keywords: Cell phones for emergency manages, e-learning

1 Introduction

A significant amount of emergency managers, firemen,
and policemen worldwide already own a powerful tool that
can be utilized for multi-language translation, communication,
picture transmission, and a location beacon. Emergency
managers already use e-learning from the online course
offerings from FEMA, so creating and delivering e-learning
for the subject of cell phone utilization is feasible.

2 Cell phones and multi-language
translation

Many first responders and emergency managers have to
communicate with new immigrants and their parents. Some of
these immigrants have difficulty communicating due to
Limited English Proficiency (LEP). A camera cell phone such
as Nokia N82 or Nokia N86 is a good hardware platform for
taking a picture of a piece of paper with writing or a street
sign, and then translating it to another language [1]. If the
camera cell phone camera has a flash, five megapixels or
more, Microsoft Mobile 6, and sufficient storage, then one can
install the Kurzweil Optical Character Recognition software
and Language pack. Then one must make sure that there is
Internet Service as well as phone service available for the
phone. Then one must have installed the language packs that
one is interested in translating too. If the community served is

Spanish, then install Spanish. These phones could be set up
before a disaster.

When the firemen, police, and emergency managers are in
an area with people who have limited English proficiency,
they could take a picture of instructions on a piece of paper
and let it speak to the people they serve. The phone could
translate the materials to Spanish or a dozen other languages if
the software was preinstalled on the phone. Such phones could
also be carried by blind immigrants to be able to read and
translate street signs or public notices and navigate their way
to safety.

3 Cell Phone Kiosks

Many times there are floods or power outages and cell
phones cannot be recharged. Batteries have a limited operating
potential and therefore must be recharged. Verizon sometimes
responds to disasters by providing cell phone kiosks where
first responders and emergency managers can recharge their
cell phones. They also provide Internet stations at no charge
so that the first responder community can communicate with
their loved ones or with work [2]. Before one tries to recharge
the phone, it is necessary to take the cover off the back of the
phone. If there is a pink dot, it means that the battery got wet
and needs replacing. Sometimes Verizon provides a Store on
Wheels (SOW) and can sell batteries.

4 Drying a wet cell phone

A wet cell phone cannot be used for calling someone or
accessing the Internet. In fact just powering it up can cause it
to short out and be ruined. It needs to be dried. Hair dryers are
often too hot and may damage electronic components.
Sometimes the cell phone can be dried out by first wiping it
off with a clean paper towel, take out the SIM card, and then
placing it all in a plastic bag full of silica packets and sealing
it with a twist tie [3]. The bag can be placed in the sun to
further the drying effect. | teach cell phone forensics and had
success doing this. The silica packets are often available to us
free and are in boxes of food or electronics that we purchase.
They appear to be small flat packages and are often marked,
“silica gel, do not eat.”
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5 Cell phones and tracking firemen in

wild fires

A person such as a fireman may be in a wild fire and not
know where he or she is. He or she may want to send a real
time photo to a base station to let the commander know his or
her position and the condition of the fire. He or she may use
the camera cell phone to take a picture and send it to the fire
chief. One can use email if one has an email account enabled
with the cell phone. One can use an MMS to send pictures to
another person with a cell phone if SMS and MMS are
enabled. Of course the GPS feature for the camera cell phone
would have to be enabled so that the GPS coordinates of the
fireman are embedded in the photograph. The person who gets
the picture may be a fire chief who has a laptop with Internet
capability at the emergency site. He or she could use a website
such as www.gpsvisualizer.com with the google maps option
to link with the received picture and show where the picture
was taken.

I gave a talk on cell phone forensics at the High Tech
Crime Investigative Association Conference in Atlanta,
Georgia in September of 2010. A person in the audience who
identified himself as a digital forensic expert told us that the
location where the picture was taken may not be exact because
of the number of the GPS satellites that could be accessed.
Weather conditions such as fog, heavy rain or snow, or
excessive smoke could block a connection to one of GPS
satellites used for triangulation and location determination. He
also said that tall buildings and thick tall trees might block
communication with a satellite too. However; even a location
that may have an inaccuracy of up to one thousand feet is still
valuable in a large scale fire.

5.1 False GPS coordinates

Many times people in cell phone forensic classes who are
lawyers, will ask if one can trust the GPS coordinates in a
phone. They will ask if they are absolutely correct or can they
be faked. This is a valid question because they need to
understand the quality of the data that they collect which can
be evidence in some instances. There are applications for the
Iphone that allow a person to select another location for GPS
spoofing. For example; if someone wanted to go to an
undisclosed location as part of an undercover investigation or
covert operation, but make it appear he was at work, he could
use the application to put the coordinates of where he works as
the GPS coordinates. If that person forgot to reset the
application, the false GPS coordinates would still be there.

6 Dual SIM Phones

Perhaps a person is a fireman and wishes to keep his
personal calls informing his family about his safety, from his
work calls because a log of all activity on the phone may
become part of a public report later. Then the fireman could
be instructed in the e-learning class on cell phones to select a
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godel of cell phone that supports two SIMs, also known as a
dual SIM phone. Such phones allow a person to have two
telephone numbers and two identities. One number could be
for work and one for personal calls. Each SIM could also be
with a different telephone provider thus providing more
separation.

Dual Sim phones can be obtained on the online auction
site known as eBay for about fiftty dollars. Many are from
Shanghai and take approximately one week to arrive. The dual
SIM phone available on eBay looks very similar to an IPhone
which should improve the learning curve for the student.

Ebay recently has offerings of Tri-SIM phones. This type of
phone would allow an emergency manager to have three
separate phone numbers and identities. This type of phone is
also good if one wishes to have one identity for home, one for
his or her agency, and perhaps a number that is part of a large
Federal agency. One may also wish to consider this option if
certain calls are to be charged with different accounts.

7 Transfer of data between cell phones

It is also important to realize that new cell phones with
new features are often appearing on the market. Some cell
phones people’s cell phones may hold four hundred or more
names in them and retyping them in a new phone is not
feasible. Therefore firemen need to learn that there exists a
device such as the Cellebrite UME36 that allows people to
transfer data from one phone to another [4]. The device can
also be used to transfer data from a phone to flash drive,
network, or other digital device for backup. The saving of time
and protecting one’s valuable contacts is an important issue
for anyone with a cell phone.

8 ICE - In case of emergency

It is very unpleasant to think of the possibility of
becoming unconscious and unable to call for help. However it
does happen. Many people in the United Kingdom are using a
concept known as In Case of Emergency (ICE) in their cell
phones [5]. Emergency managers or first responders in the
UK can call the ICE number and speak to someone to identify
the person and their loved ones in case of unconsciousness.

The ICE contact is also a person who could suggest
where the unconscious person could be taken for help and tell
what medicines the person may be allergic to. The ICE
Contact might also tell the first responder about the person’s
medical history and special care that may be needed. A person
could have a radioactive isotope in their body as part of a care
regime for prostate cancer and it does not mean that he or she
is radioactive.


http://www.gpsvisualizer.com/
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9 Virtual Kidnapping

It is also important to educate anyone with a cell phone
that virtual kidnappings do occur. This is a new crime. It
occurs when someone steals a cell phone and other
documentation such as a wallet. The caller uses the phone to
call the victim’s family with a story that he or she is being held
for ransom and that the person will be released for a fee.

Then the person being called should immediately ask to
speak to the person who is kidnapped to see if it is real. There
should be some cooperation with the kidnapper and the FBI
should be called. It is often possible to arrest the person when
they try to collect the ransom [6].

10 Dual Band, TriBand, Quadband

It is also important for people with cell phone to know
that their cell phone may not work everywhere. There are dual
band phones with two frequencies. There are tri-band with
three frequencies and now quad-band phones that support four
sets of frequencies for cell phone communication. Cell phones
also support various protocols such as CDMA and GSM. If
fireman are flown from far away regions to fight a large scale
regional fire, they must first be educated about the protocols
and frequencies that their cell phones use and investigate if

they will be supported in the region where they are going to.

11 Thoughts About Being Recorded

It is also possible that fireman may be fighting a fire that
was deliberately set. This is known as arson and is a serious
crime. It is also know that arsonists often go to the scene of a
fire to admire their work. People at the fire may also be taking
video at the fire. If it is thought that some of the video may be
evidence in an ongoing investigation, it might be good to get
the names, phone numbers, and addresses of those taking
video because their footage may need to be subpoenaed for an
investigation [7].

12 Seeking assistance with older phones

It is also good to learn about both old and new cell phones
because someone may have an old cell phone that has some
critical call logs or information in it that needs retrieving.
Perhaps an emergency manager needs to extract a call log to
show that he or she did try to contact a certain party or agency
and was not negligent. One can often seek assistance from the
certified computer examiner (CCE) listserver, the Antique
Telephone Collector’s Association (ATCA), or from the
Phone Museum and Gallery in South Korea.

There is a museum that has an extensive telephone and
cell phone collection. Their holdings range from the first cell
phones and telephones to the present. They also have some
documentation about the phones too. The Phone Museum and
Gallery in located in Yeoju-gun in Gyeonggi Province of

83

South Korea. South Korea is also generally known to have the
most cutting edge cell phone technology that is about one year
ahead of the American consumer market and getting an insight
to what might come to the USA might be enlightening.

In the United States, there is the Antique Telephone
Collectors Association (ATCA). This group has many
specialties. One can contact the group and ask for someone
who is an expert in cell phones. The group often has members
who are former telecommunication engineers who worked on
hardware or software. | have had positive experiences with
them when speaking on the phone or attending one of their
conferences.

13 Teaching about special priorty numbers

It is important to educate emergency managers and people
who are critical to the infrastructure of the United States about
special priority telephones numbers so that they may apply for
one. People with priority humbers can make phone calls on
congested phone networks when others cannot make calls.
“The Multilevel Precedence and Preemption (MLPP) is a
military-unique feature designed to give individuals who are
assigned critical job responsibilities a special priority calling
function. At critical events, these users may initiate calls that
preempt existing calls of lower priority. In the context of the
original military and government users of MLPP, five levels of
precedence granularity allow a "Missiles are inbound!" call to
critical personnel to interrupt less-important calls. Although
this feature was designed for use in military environments, it
applies to emergency services and related scenarios in non-
military environments [8]. ©’

A student in a class on computer telephony once said that
some people who are critical to the nation’s infrastructure can
apply for a telephone number with the Department of
Defense’s Defensed Switched Network (DSN) so that they can
recieve service for secure calls. This network is also said to
have MLPP calling features so that if the network is
congested, people with lesser priortity are dropped for your
calls [9].

It is sometimes important to teach about concepts such as
the MLPP priority number because emergency managers may
not know that exists. This can happen if they are new to the
job and do not read all the FEMA material available to them.

14 Emergency Management Higher
Education Conference

The Emergency Management Higher Education Conference
take place each year at the National Fire Academy in
Emmitsburg, Maryland during the first week of June. It is a
good place to network with academics, emergency managers,
first responders, and administrators from FEMA. There are
workshops where one can ask about novel ways of teaching
emergency managment. The conference also has many
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colleges and universities that participate in round table
discussions about emergency management technologies. Then
various practitioners and academics will discuss what topics
should go into continuing education and college courses. New
books will be discussed and others will discuss topics that
should be developed for writing a new book.

Educators and emergency management practitioners from
all over the United States, Canada, and New Zealand
participate in the week long discussions and presentations.
There are also many times where people will discuss what
classes served the needs of emergency management students
and which ones did not. We plan to ask any new emergency
manager and first responder conference attendees that we meet
if they are using any of the advanced cell phone features for
work.

We also plan to ask the course development personnel
from FEMA if they will plan to develop any continuing
education that utilizes the cell phone. Perhaps they will tell me
that the smart phones with larger screens can be used by
students to take online courses. Then the smartphone will not
be an operational tool in the field but used more like a very
small computer to study continuing education.

We also plan to ask emergency management personnel
about how they want to learn online. Some people may like
streaming video with a teacher talking and explaining things
on the blackboard. Others may state a preference for
Microsoft PowerPoint slides and PDF documents in a
Blackboard or Moodle environment.

One of the previous concerns | heard in the early years of
the conference was that many people had dial up accounts for
Internet service. This was a problem because people’s
bandwidth was limited and only text with low resolution
pictures was possible. Now in 2011, most people have
broadband service at home from satellite or cable service and
multimedia is welcomed. Downloading speeds are not a
concern any longer. Some people at the conference even look
at streaming videos on their smartphone since the bandwidth is
so high.

In the past, some students have told me that they used a
technique called cell phone tethering so that they could access
the Internet on their laptop via their cell phone. The laptop had
educational material on it and they wanted to use it to interact
with the online class. However ; the laptop could not access
any local wireless hotspots to connect to the Internet. The
interesting part was that their cell phone had Internet
connectivity, and by changing the cell phone’s configuration,
they could turn their cell phone into a wireless modem for the
laptop.

I thought that the cell phone tethering technique is great for
FEMA online course students, but could also be used by
emergency managers who are deployed in the field at a
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disaster. The value of talking to students and people who
attend conferences is that | can learn novel ways of using
technology that | can pass along to others. Such information
about cell phone tethering can easily be put in an online
course. The story about cell phone tethering could also be

passed to others via newsletter, or as an anecdote in an email.

It will be interesting to see what we learn from the

conference this year and then discuss how to best deliver the
education to the emergency manager.

15 Conclusion

The cell phone is a great tool for communication but it
must have the correct frequencies and protocols if it is to be of
use at an emergency site. Dual SIM phones allow the cell
phone user to have a separate identity for work and family.

Cell phones are small and can be lost. It is important to keep it
safe because a lost phone can be used to cause panic and take

money from victims in virtual kidnappings. Phones can get

wet and there are ways to dry them out and use them again. If
a fireman or emergency manager gets a new phone, there are
ways to easy transfer the contents of one phone to another.

Fireman and policeman also need to know that the cell phone

camera is a good tracking and reporting device. It is good to
enable the GPS features and learn how to send real time

pictures which show conditions and location. Lastly, it is
important to have ICE information in a phone so that in case

of unconsciousness, a person can be called and provide real

information about identity and medical history.

E-learning, webinars, and videoconferencing by Skype

could provide online training with questions and answers for
first responders. First responders and emergency managers
could use e-learning to make their cell phones a powerful tool

in their communities.
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Abstract - Implementing e-learning in a country like Egypt, A number of factors have made educational

with over 80 million, needs clear understanding of the
Egyptian students characteristics, perception, and cultural
aspects. E-learning can serve a great number of students
regardless of the class capacity; a fact that highlighted the
role of and the necessity for e-learning as it can serve a
great number of students regardless of the class capacity
specially in Egypt where the large number of students per
class and limited number of universities available in higher
educationis amajor problem.

This paper will focus on the Egyptian students as the
customer in the e-learning process. It will try to identify the
students' preference mode, perception regarding e-learning
and its effect on their readiness foe e-learning adoption by
answering the following question:

— What is the effect of higher education student’s
perception on their readiness for e-learning adoption?

A structured questionnaire was designed and administered
to target higher education students both in Alexandria and
Cairo as the two main cities in Egypt. Data collected was
statistically analyzed using SPSS. Findings enabled the
researchers to make conclusions and recommendations
regarding e-learning implementation in Egypt

Keywords: e-learning; perception; e-readiness; cultural
aspects.

1 Introduction

With the penetration of the Internet in many sectors,
education has been facing competitive pressures.
Nowadays, universities not only seek basic technical
knowledge in a field of study, but also teamwork,
communication, leadership, and applied decision making
skills. The Internet has reshaped the educational industry,
making changes in the way education is delivered to
students a necessity in the learning systems [1].

institutions reconsider their educational methods some of
which are the rising costs, shrinking budgets, and an
increasing need for distance education. E-learning has
been defined in a number of ways [2]. It is generally
described as the learning experience delivered by
electronic technologies. E-learning has also been defined
as delivering educational material through the use of the
Internet.

Learning is a major sector in the Egyptian industry.
Like most service providers, learning institutions have
realized the importance of investing in technology, in order
to reduce cost, attract students, and fulfill customers’ needs
for convenience and technical innovation [3]. E-learning in
particular is becoming increasingly popular in higher
education, especially with the increasing number of
students enrollment in higher education. E-learning
programs have been recognized as main alternative
delivery methods for education and training available
around the world [4].

Although e-learning is influenced by a number of
factors, the paper's particular interest would be the
personal higher education students' preference and
readiness to adopt e-learning at the Egyptian educational
institutes. In order to make e-learning more popular in
Egypt, it is required to understand the users' nature,
concerns, preferences, perception, and e-readiness.

2 Literaturereview

Learning refers to education that is facilitated by use
of information and communication technology. It is also
referred to as teaching and learning that is web-enabled [9]
[10] [11]. E-leaning is delivered and managed regardless
of the time and location aspects [4].
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2.1 E-learning advantages and challenges

Literature has been very rich with the advantages and
disadvantages of e-learning in general [13] [14] [15] [16]
[17].

E-learning could dramatically increase access to
education and training. E-learning programmes would
improve the quality of education by accessing the best and
global academic resources and by offering training to
academics. Some of the clear e-learning advantages are the
timeliness, where one can attend and participate in course
discussions at anytime and from anywhere. E-learning also
increases the interaction giving everyone the chance to
contribute unlike the traditional classroom where students
who are not shy dominate the class discussions. Student-
centeredness is another e-learning advantage, where online
education facilitates students' learning approaches that
work best for everyone, either orally or practically.
Moreover, e-learning provides a broad scale of courses that
are available at all times, which overcomes geographic
barriers to e-learners and guide them to find a diversity of
courses. Additionally, e-learning allows learners to access
a variety of libraries through their computers for course
materials, articles, e-books.

Diversity of instructors is another e-learning
advantage; as e-learning provides a variety of instructors
from across the globe and that are not bound by a
traditional schedule. Another clear advantage is that it
grants e-learners an opportunity to communicate with
others allowing them to enrich their skills. Anonymity is
also considered an e-learning advantage; as it provides a
bias-free atmosphere. Besides, online education offers
newsgroups and chat-rooms for meetings and joint work
sessions or informal discussions among learners which
lead to potential friendship relationships. Finally, the use
of web sites allows the site sponsor to turn the instructor to
a facilitator rather than an expert lecturer, which in turn
reduces the cost of e-learning for students.

On the other hand, as a relatively new and an
immature educational mode, e-learning face many
challenges, some of which are first, the fraud where it is
important to ensure that the people logging on are who
they claim to be. Lack of direct interaction with instructors
is another major problem for many e-learners. Moreover,
many corporations do not acknowledge online degrees,
especially in Middle Eastern institutions wherein they
realize that cheating in education is welcome and
understood as helping others. Finally, not all learners are
competent enough in using Internet tools for the purpose of
taking online courses.

To sum up, it seems that promoting e-learning in
educational institutions requires understanding of users'
perceptions of its benefits as well as users' e-readiness to
actually use it. Literature indicates that users' attitudes are

considered as a main predictor of e-learning adoption [12].
Even though computers and Internet technology are widely
used in businesses and educational institutions in the
Middle East, the field still lacks enough research
concerning users' perceptions and their e-readiness. This
study will attempt to fill part of this gap.

2.2 E-learningreadinessin Egypt

Beckstorm et al found out in their investigation about
Egypt that there is a positive response to Egypt readiness
[4]. Their study presented a summary of two significant
government initiatives.  First, the Ministry of
Communications and Information Technology maintained
a free Internet access nationwide since 2002, with more
than 15,000 ports serving 2 million Internet users paying
only for local dial up phone tariffs. The second initiative is
where affordable PCs and laptops have been made
available to students and professionals within a monthly
installment plan that could also be financed up by a low
interest loan.

The higher education quality in Egypt has been
declining due to the rapidly growing enrolment rate that
started in the 1970s and 1980s, which lead to a large
number of students per class [5] [6]. E-learning is
considered as a means of improving traditional educational
problems that face Egypt. E-learning could provide
solutions to problems such as overcrowded classrooms and
transportation problems. The adoption of e-learning in
Egypt can provide an economic and more suitable solution
to the higher education problem by filling in the gap
between the number of university places currently
available in Egypt and the growing demand for higher
education.

3 Research design
3.1 Research questions

In order to understand how the Egyptian student’s
perception affects the adoption of e-learning in Egypt, we
need to answer the following question:

- What is the effect of higher education student’s
perception on their readiness for e-learning adoption?

3.2 Research methodology

In order to answer the above stated question, a
questionnaire was designed to survey students' usage
patterns, e-readiness, their perceptions and priorities with
regard to E-learning preference and awareness issues. The
survey was administered in the two main cities in Egypt.
200 questionnaires were distributed over Higher Education
student respondents from Alexandria and Cairo. 130 valid
questionnaires were returned.
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The questionnaire was designed in English and
translated into Arabic. Questionnaire forms were
distributed in both languages, according to respondents’
preferences. The questionnaire contained 17 variables
distributed among different questions. Higher education
students were asked to answer questions about: frequency
of using the Internet, E-learning awareness, preference of
learning ~ mode, E-learning  effectiveness and
implementation. A summary of the questionnaire form is
presented in Tables 1.

4  Statistical treatment

For questions 1 to 4 in the questionnaire simple
frequencies were derived and are reported below. For
further analysis of the findings, SPSS was used to code and
analyze the data. Chi-squares tests have been applied to all
questions to assess whether the distributions of results
differ significantly from findings given by different
segments of the population in the questionnaire which
might have arisen by chance.

Modes, Crosstabs and Chi square tests were used for
questions 5 to 17 to assess student’s e-learning perception
against their readiness for e-learning adoption for the
following hypotheses.

4.1

— 77.4% of students use the Internet on daily basis,
while 17.7% access the Internet weekly and only
4.9% of the sample visit the Internet on monthly
basis.

— The majority of the sample under investigation
(62.6%) browses the web for educational purposes,
while 37.4% uses the Internet for entertainment and
other applications.

— A very large percentage of students (92.7%) were
aware of e-learning as an educational platform, only
6.7% were the opposite.

— 62.1% preferred traditional on-campus higher
education, while only 37.9% decided on e-learning.

Frequencies
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Table 1: Questionnaire summary

# | Question Possible answers
1 How often do you access the Daily
Internet? Weekly
Monthly
2 Do you use the Internet for Yes
educational purposes? No
3 Have you ever heard about E- Yes
learning? No
4 Which educational mode would you | Traditional On-
prefer? campus Education
E-learning
5 | E-Learning is an educational system | 1: Strongly agree
that encourages responsibility 2: Agree
3: 1 do not know
4: Disagree
5:Strongly disagree
6 | E-Learning is an educational system | as Question 5
that acquires search and data
gathering abilities
7 | E-Learning encourages experiencing | as Question 5
practical work environments
8 | E-Learning  supports the use of
recent up-dated information sources
9 | E-Learning saves more time for | as Question 5
developing talents
10 | E-Learning involves more team | as Question 5
work
11 | E-Learning is supported by higher | as Question 5
education authorities
12 | Employers are familiar with E- | as Question 5
Learning as an educational system
13 | E-learning graduates are considered | as Question 5
well educated
14 | E-learning graduates studied the | as Question 5
same set of topics and are evaluated
through valid criteria
15 | E-learning graduates has got the | as Question 5
same practical training as on-campus
graduates
16 | E-learning graduates gained the same | as Question 5
knowledge as traditional on-campus
graduates
17 | E-learning graduates are appreciated | as Question 5

and admired by employers
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4.2

Hol: HE studentsareinfrequent internet users

As Egypt is a developing country, with a high rate of
illiteracy, we would expect higher education students to be
infrequent Internet users. In order to test this hypothesis,
chi square test provided the following results:

Data analysis

'How often do you access the Internet?'
Chi square = 147.598", (df = 2, sig. = 0.000)

With these values, we can reject the null hypothesis.
The interpretation is that higher education Egyptian
students are very frequent Internet users. This is very
interesting because it clarifies that young adults are
technology users and most of them use the Internet on a
daily basis.

Ho2: HE students don’t use the internet for educational
purposes

Although higher education students are frequent
internet users it is expected that they use it for
entertainment  purposes  rather than  educational
applications. To test our expectations, chi square tests gave
the following results:

‘Do you use the Internet for educational purposes’?
Chi square = 10.313° (df =1, sig. = 0.001)

According to these values we can again reject the null
hypothesis. The interpretation is that higher education
Egyptian students wuse the internet for educational
purposes. A clearer picture will be seen in the awareness
and preference question.

Ho3: Higher education students in Egypt are unaware
of E-learning as an educational mode.

Since e-learning programs have been evolving and
adopted all over the world, we would expect that higher
education students in Egypt would be aware of this
learning module. To see whether there was greater than
expected e-learning awareness in the survey population,
we used the chi square test. Results were obtained as
follows:

'Have you ever heard of E-learning before?'
chi-square= 262.836" (df = 2, sig. = 0.000).

With these values, we can reject the null hypothesis.
The interpretation is that the majority of Egyptian students
seem to have heard of e-learning. Although e-learning has
just come out of its infancy, it is sound enough to make
this clear significance in the awareness question.

Ho4: There is no significant variation in students
preferences regarding the higher education learning
mode.

Since e-learning programs advantages have been
clear and obvious, and because it has not yet dominated the
Egyptian market, we would expect that higher education
students in Egypt will not have a clear inclination towards
any of the learning modes. To see whether their
preferences are different from our expectations, chi square
test was used and the results obtained as follows:

'Which would you prefer e-learning, or traditional on-
campus learning?'
Chi square = 9.447 (df = 1, sig. = 0.002).

With these values, we can also reject the null
hypothesis. The interpretation is that the majority of
Egyptian students seem to prefer the traditional on-campus
learning mode despite of all the advantages of e-learning.
This may ring the bell to show that the Egyptian culture
seems to resist change and fear uncertainty.

Ho5: There is no significant difference between
student’s e-learning perception and their e-learning
readiness

Since higher education students are frequent internet
users and they use it for educational purposes besides the
awareness of e-learning as an educational platform, it is
expected that their e-learning perception and readiness are
enough for the adoption of such an educational system. To
test this hypothesis, chi square tests, modes and crosstabs
were used and the following results were achieved:
‘E-learning as an educational
graduates’

Chi square = 62.100a (df = 16, sig. = 0.000).

system’, ‘E-learning

With these results we can again reject the null
hypothesis. The interpretation is that higher education
students doubt the effectiveness of e-learning as an
educational system besides the quality of its learners.
These results together with those of H04 emphasizes the
role of higher education authorities needed in public
awareness about the benefits and effectiveness of e-
learning besides the efforts needed to solve cultural factors
and resistance to change.

5 Discussions and conclusion

E-learning seems to be the upcoming trend. It has
been spreading worldwide. However, Egypt has not really
begun to take advantage of the e-learning medium.
Although the adoption of e-learning in Egypt can provide
an economic and more suitable solution to the higher
education problem by filling in the gap between the
number of university places currently available in Egypt
and the growing demand for higher education, the
Egyptian Ministry of Higher Education has not yet
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dominated the Egyptian Market. Egypt has just launched
its first non-profit private, electronic university in order to
put some light and support to the e-learning modules, but
still students seem to doubt the effectiveness of such a
mode.

As Lorenzi and Riley have reported in their article
[7], the main success factors to system success are
behavioral more than technical. Egyptian higher education
students seem to trust technology and its uses in
educational purposes. They are frequent internet users, use
the internet for educational applications and on top of all
aware of e-learning as an educational system; yet they still
prefer traditional on-campus higher education. The main
reason for these choices is their doubt in the effectiveness
of the e-learning system and the e-learner graduate.
Although it seems that Egyptian higher students are ready
for engaging in e-learning; their perception towards e-
learning concepts and benefits are not strong enough.
Cultural resistance and fear of uncertainty are the main
causes of such results which highlight the role of the
Egyptian higher educational authorities in public
awareness about the benefits, advantages and quality of the
new higher education learning route that is being
implemented.

In the wider study of which this survey is part, further
investigation of the social and stakeholder context will be
undertaken. Better understanding of the context of e-
learning readiness and perception should enable decision
makers in Egypt to address their customers’ needs more
fully. As customers are becoming more powerful than they
previously were, and are more able to switch to other
providers that if their expectations are not met [8],
universities seeking e-learning adoption should try to make
their potential students aware of the technique, process,
and output.

Finally, we would say that although e-learning has a
lot of potentials and advantages, it can not be actually
promising in Egypt until cultural dimensions, e-learning
readiness and perception have been taken into
consideration.
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Abstract - In this article, we present a model of e-
learning which enable the learners to obtain
pedagogical services. These services aim to
response to their needs, to keep pace with their
scientific curiosity and their rhythms of learning,
and go down to their private desires. From this
standpoint, we adopted the pedagogy of objectives
as a frame of reference for a technological
approach, taking from the ontological engineering
and the multi-agents systems a basis for achieving
the pedagogical goals. The evolution cannot
neglect the integration of Semantic Web technology
within the distance learning system; On the one
hand, the computerization of pedagogical contents
will open broad prospects to upgrade the quality of
learning. On the other hand, the system based on
multi-agents system is a fertile field to exercise the
pedagogical act cross paths betting on the quality
of performance and the generation of new rhythms
of learning, taking into account the profile of the
learner (level of knowledge, preferences,
competences, centers of interest, style of learning,
etc.).

Keywords. pedagogical services, ontological
engineering, multi-agents systems, Semantic Web,
profile

1 Introduction

In order to increase the intelligence in the
environments of remote formation, supporting the
creation of the relevant pedagogical paths,
ontologies became inescapable within the research
tasks undertaken in the design of these
environments, insofar as the creation of the
pedagogical paths adapted to the learners is an
increased and central need for any system of
E-Learning. From this point of view, ontologies
have a main role to hold for the division and the
formal representation of knowledge in an
exploitable form by a data-processing agent. The
technological and pedagogical context of our work
is that of the incorporation of ontological

engineering while benefitting advisedly from their
contributions for the construction of models and
tools from which could be developed various
services for the actors of a platform of remote
teaching while basing on a multi-ontologies
approach and co-operative multi-agents. The
finality is to equip any e-Learning system of
capacities allowing it to carry out reasoning on
descriptions obtained in order to automatically
adapt the resources and the services proposed to
one learner according to his profile (preferences,
level, style of learning, centers of interest,
knowledge, competences, etc).

In this paper we will present a model of Adaptive e-
Learning, closely binding pedagogy and
technology, centered on the learner in order to give
him formations to measure.

2 Adopted pedagogical approach

To design pedagogical paths adapted to the profiles
of the learners, we resorted to the adoption of the
pedagogical approach by objectives (PAO).

The latter supports a hierarchy on three levels of
pedagogical objectives [1,2]:

» General objectives;
» Specific objectives ;
» Operational objectives.

2.1 Structuring of the M odules of formation

Let us recall that the PAO consists in decomposing
a complex module of teaching into its simple and
essential elements in order to facilitate its
teaching/learning and its evaluation [1].
This decomposition enabled us to consider three
levels of abstraction of the module of teaching:
» parts (satisfying the general objectives);
» chapters (satisfying the specific
objectives);
» Pedagogical services of learning (PSL)
(satisfying the operational objectives).
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The latter are the appraisable units of transfer. The
system thus organizes the process of instruction
around these pedagogical components. The PSL is
supposed to receive, by instantiation, all kinds of
knowledge of the field, in all the forms of media
permitted by the HTML language (fragment of text,
image, sound, video, etc). To consume the services
of learning provided by the system, the learners
must formulate their intentions in the form of
pedagogical objectives.

Resting on the tactics (to say, to show, to make), the
PSL of a path of learning present the theory on the
subject to be taught (to say) and the examples allow
(to show) learner how to apply the theory to
concrete examples. The pedagogical services of
evaluation (PSE) make it possible as for them to
measure the achievement of the operational
objectives by the learner, and this, by pushing him
to make himself even applications of the studied
theory. The management of the pedagogical
services (PSL and PSE), must be assured by an
adaptive system multi-ontologies and co-operative
multi-agents centered on five packages rules:

v Negotiation of the objectives of learning;

v Estimation of the pre-assets after the
negotiation;

v Planning of the sequences of the PSL and
PSE;

v Seek, filtering and presentation of a
hypermedia document of the services;

v Evaluation of the learner.

The sequence of the pedagogical objectives (PO) by
the system is carried out on the basis of “network of
pre-necessary” suggested by the author of the
module of teaching. A bond of Pre-requisites
between two objectives PO1 and PO2 (PO1
towards POZ2) defines on the one hand a precedence
desired by the author between the two objectives,
by proposing that the learning of second objective
PO2 can be carried out only after the attack (or the
success) of primary goal PO1, and on the other
hand, a bond of indicative progression or a potential
bond of remediation. This last functionality means
that the system can choose a PO which is pre-
necessary to another PO on which the learner did
not succeed, in order to propose to this last a
contribution of knowledge which relates to the pre-
necessary PO.

2.2 Pedagogical service

In this approach, we consider that a service is a
form of component having properties of autonomy,
re-use and division. A service has moreover a
semantic description which makes it possible to
specify the context in which we can re-use it and
the use which we can make [3]. A pedagogical
service is a fragment of process making it possible
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to achieve an operational pedagogical goal. The
concept of pedagogical objective is adapted to
define the use of a service (its finality). Indeed the
same objective can be reached by various manners
according to the profile of the learner. Dimension
process is another important aspect of the services,
it makes it possible to take into account the various
methods and pedagogical strategies in the definition
of the pedagogical paths.

Each pedagogical service is characterized by a part
“profile” which makes it possible to describe the
general aspect of the pedagogical service (interface
of the service). It comprises an objective, a context
and a manner. It will be used at the time of research
to establish a correspondence between the services
available, on the one hand, and the intentions of the
learners, on the other hand [3].

3 Multi-Ontologies Approach

Without reconsidering the various definitions of
the concept, we can say that an ontology in the
data-processing field is a manner of representing an
unspecified field of knowledge in the form of
concepts, organized by structuring relations whose
principal one is the relationis'a”. For example a
pedagogical service of learning is a pedagogical
service.

The objective of the suggested architecture (Figure
1) is to equip our system of capacities enabling it to
carry out reasoning on descriptions obtained in
order to automatically adapt the resources and the
proposed services to a learner according to his
profile (preferences, level, center of interest, etc). In
our model, we will be interested in ontology of the
taught field which is structured in two sub-
ontologies: one of the modules and the other of the
actors. The ontology of the modules is structured in
two sub-ontologies: one of the objectives and the
other of the Pedagogical Services of Learning
(PSL) and evaluation (PSL). The ontology of the
services makes it possible to annotate documents
(Fragments of text, images, sounds, videos...) by
associating to them a semantic description. This
semantics is essential, on the one hand, to ensure
the division and the re-use of the services and on
the other hand, to facilitate and automate their
research and their composition while being based
on the profile of the learner described in its model.
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Figure 1 : Multi-ontologies Architecture

3.1 Theontology of the modules

The ontology of the modules is used to structure a
module of formation according to three levels of
pedagogical objectives (Figure 2):

Module

— Title

Par

Title
General Objective

Title
Specific Objective

| Pedagogici Service

Title
Operational Objective

Figure 2: Ontology of a training module
3.2 Ontology of the pedagogical services

This ontology allows describing two pedagogical
service types semantically (Figure 3):

- Pedagogical Service of Learning (PSL)
correspondent to a unit satisfying an operational
objective.

- Pedagogical Service of Evaluation (PSE)
allowing testing the attack of a goal which is aimed
by a PSL. In another context, a whole of PSE can
be used as a basis to generate a whole test of degree
of control of a general or specific objective.

Root

|— Pedagogical Service (PS
A

1 Objecti

—»Type
—»Verb
— Concept

— Context

Field
Level

L_{ Info

—» Author
—» Date
— URI

SE
‘:: Duration
Type

I |
PSL

':>Tit|e

Way
t: Strategy
Method

Figure 3: Ontology of pedagogical services

3.3 The ontology of
objectives

the pedagogical

The ontology of the objectives proposes classes of
objectives and verbs to indicate the objectives. This
sub-ontology will be used, on the one hand, to
describe the part “objective” of the pedagogical
services and on the other hand to help the learners
to express their needs. Let us recall that we retained
the Bloom taxonomy (Bloom 1975) to organize the
objectives [2, 3].

3.4 Theontology of theactors

The ontology of the actors is constituted of the
following main actors: Learners - Teachers -
Designers of modules. ainly makes itpossible

to model one learner in a model which has the
necessary information on his profile (his

knowledge, his preferences, his objectives, his
competences, his centers of interests, etc)
supporting the personalization of his process of
learning (relevance and adaptation of the
pedagogical objects according to his intentions).
This model must be semantically rich,

interoperable, formal (interpretable by machines),
evolving in time as well as the learning (it grows
rich progressively by the learning).

3.5 Ontology representation language

For representing ontologies, several languages have
emerged successively, it is called RDF, RDFS [4]
and OWL after then. We chose OWL (Web
Ontology Language). First, OWL is the standard
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currently recommended by the W3C for
representing ontologies. This is an extension of the
vocabulary of RDF (S), it enriches the model of
RDFS by defining a rich vocabulary for describing
complex ontologies. Then, OWL is based on a
formal semantics defined by a rigorous syntax
advantage of the universality of XML syntax. And
finally, If RDF and RDFS provide the user the
ability to describe classes (ie.avec the
manufacturer) and properties, OWL includes, in
addition, tools for comparing properties and
classes: identity, equivalence, contrary , cardinality,
symmetry, transitivity, disjunction, etc..
Thus, OWL offers machines greater ability to
interpret web content that RDF and RDFS, with a
wider vocabulary and a real formal semantics.

But, it is not possible to satisfy all of the constraints
of a domain, that is why it comes in three flavors:

Trust

Proof

Logic

Ontology vocabulary
(OWL et al)

Self-
describing
document

ainreubis eubig

RDF+RDF Schema

XML+ name space+ XML schema

Universal resource

Unicode indicator

Figure4: Web Language layers

OWL Lite: expressiveness is weak contribution to

other sub languages, but which nevertheless
remains sufficient for users who primarily need a
classification hierarchy and simple constraints. For
example, although it allows us to express
cardinality constraints, it limits their values to O or

1. Cardinality 0 or 1 corresponds to the functional

relationships, for example, a person has an address.

However, that person may have one or more first
names, OWL Lite is not sufficient for this situation.
Thus, the language offers a maximum
computability (computing time acceptable), which
compensates for its low expression.

OWL DL: DL named because it matches the
description logic. It is maximum expressiveness
without losing computational models. It is suitable
for users who want maximum expressiveness while
maintaining the completeness of calculation (all
inferences are guaranteed computable) and
decidability (all computations are performed in a
finite time). OWL DL includes all OWL language
constructors, but they are useful only under certain
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restrictions to ensure the decidability of the
calculations. For example, when a class is subclass
of several classes, it cannot be instance of another
class.

OWL FULL: offers maximum expressiveness. It
has the advantage of full compatibility with RDF /
RDFS, but no guarantee computability (decidability
and completeness of calculations related to the
ontology) is offered by this language.

Figure 5 shows an OWL example:

<owl:Ontology rdf:about=""/>
<owl:Class rdf:ID="PedagogicalService"/>
<owl:Class rdf:ID="PSE">
<rdfs:subClassOf
rdf:resource="#PedagogicalService"/>
</owl:Class>
<owl:Class rdf:ID="PSL">
<rdfs:subClassOf
rdf:resource="#PedagogicalService"/>
</owl:Class>

Figure5: OWL example

4 Cooperative Multi-Agents
Approach

This part is interested in the design of the software
agents able to be organized effectively to achieve
together the tasks entrusted to them by using at the
same time their individual capacities and the
possibilities offered by the organization which they
form (communication, co-operation, learning, etc)
[5]. In this paper the stress is laid on the creation of
the paths of the pedagogical services (PSL and
PSE) while being based on a policy of
communication and co-operation between the
various agents of the system (figure 6).
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language for the communication with the Manager
Agent.

% L earner

Request: Formulation of an objective Browser 42 M anager Agent
MessageA HTTP
Suide Agent GUI 1’Base pr— Represent the bond between the Guide Agent and
. the other agents of the system. This last, after
v FIPA-ACL having analyzed the request received in the form of
Manager Agent a FIPA-ACL message containing at the same time
the operation to be carried out and the necessary
information on the learner, it proceeds to the
GDA<4—» PGA-PSL  PGA-PSE determination of the agents which will be able to
contribute to the achievement of the request (path
FA Web of learning or remediation, path of evaluation, etc).
ot Ao onciegy | >
Objectives Ontology Services 4.3 Paths Generator Agent of the PSL
l (PGA-PSL)
Learners profiles Profils services It receives from the Manager Agent a FIPA-ACL
|| <« Correspondence ||| request containing the pedagogical objective
Learning expressed by the Guide Agent according to two
paths cases:
Paths PSL or PSE - Case of the paths of remediation: this operation
> C:]_> C};C] T 8 comes at the end of a not successful test by taking
into account the report generated by the Gaps
Detector Agent (GDA) and the profile of the
- GUI : Graphical User Interface learner. This report contains the unsatisfied
- GDA : Gaps Detector Agent . .
- PGA-PSL : Paths Generator Agent of the PSL ObJeCtlveS' . . .
- PGA-PSE : Paths Generator Agent of the PSE - Case of the paths of learning: in this case, the
- FA:Filter Agent objective is directly formulated by the learner and is
: Eg'éf F;eeddagoogifglsse;’\ifceeogff\zmggon reformulated by the Guide Agent to enrich it by the
- FIPA—ACL :gc%mmunication language between profile ,Of the learner for_ the reason of the
Agents adaptation and the personalization.

In all the cases, the PGA-PSL questions the base of
paths to check if the desired path already exists. If it
is the case, the latter sends an answer directly to the
Manager Agent. In the contrary case the PGA-PSL
guestions the ontology of the objectives to
determine the type of the objective: General,
Specific or Operational. If the objective is abstract,
this last concretizes it by operational objectives to
communicate in a request containing the profile of
the learner, to the Filter Agent. After having
received the answer, the PGA-PSL builds the path
desired in the form of a hypermedia document
whose services will be accessible and achievable
thanks to their URIs.

Figure6: Creating a personalized path
4.1 Guide Agent

In our system, this agent consists of two principal
elements: the interface and a base of actions.

- The interface allows the Ilearner to start
operations according to his needs and to display the
results. It also enables him to communicate his
profile (his knowledge, his preferences, his style of
learning, his centers of interests, etc)

- The base of actions is made up of a series of
functions (LISP, PROLOG or JAVA) coded in a

HTTP server and started remotely by the interface.
This last part allowing a reasoning containing a
continuation of actions carried out by the learner to
create his profile at the time of his inscription or to
update it during or at the end of a process of
learning and/or evaluation.

This agent uses two means of communication, the
HTTP protocol for the communication with the
learner (the Web browser) and the FIPA-ACL

4.4 Filter Agent

It questions the ontology of the services to choose
the suitable PSL or PSE while basing itself on the
correspondence between the profile of the service
and that of the learner, and the operational objective
which is communicated to it. It is the responsible

for the personalization and its main role is to seek,
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order and reduce the list of the services to be
returned to the Appealing Agent (PGA-PSL or
PGA-PSE) which in its turn generates the list of the
paths sorted according to the profile of the learner.

4.5 Gaps Detector Agent (GDA)

This agent uses functions of similarity to evaluate
the proximity of two productions (that awaited and
that of the learner). The result of the evaluation will
be presented in a report to use by the generating
agent of a special path of remediation.

4.6 Paths Generator Agent of the PSE (PGA
- PSE)

It receives from the Manager Agent a FIPA-ACL

request containing the objective to be evaluated,
then questions the ontology of the objectives to
determine its type (General, Specific or

Operational). If the objective is abstract, the PGA-
PSE concretizes it by operational objectives to
communicate to the Filter Agent. After having

received the answer, the PGA-PSE builds the path
desired in the form of a hypermedia document
whose services will be accessible and achievable
thanks to their URI.

5 Technical Architecture

To implement the designed solution, we propose the
following technology architecture:

&
L

t HTTP
Multi-Agents System
FIPA-ACL
-l] Agentl | «—p| Agent 2
F|F>Av-mA /
Agent 3 FIPA-ACL
o
[ -
_z S SPARQL
P
@ Ontologies
=
= =
e .
S = Files RDF/OWL

Figure 7: Technical Architecture
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We used jade to implement our SMA. Jade is an
open source platform provides a development
environment for multi-agent systems reliable, it
provides a comprehensive set of services and
agents comply with the FIPA specifications. The
communication between agents is provided by
FIPA ACL messages.

To edit the ontologies we chose Protégé 3.4.6
(http:/ / protege.stanford.edu), but there are other
software that can be wused. about the
representation of ontologies we studied several
languages such as DAML + OIL, OWL, RDF, etc..
finally we chose to represent our ontologies in
OWL.

Jena is a Java framework for buildiSgmantic
Web applications(http://jena.sourceforge.net/). It
provides a programmatic environment f&DF,
RDFS and OWL, SPARQL and includes a rule-
based inference engine.

Jena isopen source and grown out of work with
the HP Labs Semantic Web Programme.

6 Conclusion and prospects

We presented a Model of E-Learning based on the
approach by objectives and the ontological
engineering in order to pertinently meet the needs
of the learners by giving them personalized paths
of quality.
The generation of the personalized paths requires a
co-operation between several agents of the same
system or between the agents of several systems e-
Learning which are in collaboration between them.
This co-operative and collaborative approach will
be possible thanks to the creation of a centralized
system of control aiming at selecting, while being
based on criteria, the systems e-Learning which can
contribute to the generation of a more adapted path.
This last point could be the subject of a later study.
Thus the model that we proposed ensures the
following functionalities:

e To accompany the learner during his

formation;

» To define pedagogical services centered on

the pedagogical approach by objectives;

e To compose, in a dynamic way, the

personalized paths answering the intentions of

the learners.
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Abstract - Nowadays there are a lot of standards,
specifications and recommendations developed by different
organizations, which the aim of providing a common
framework in order to regulate the various aspects related to
the development and use of e-learning environments. This
paper provides a compilation of major e-learning standards
that exist today, and all of them have been classified in twelve
different categories, according to their main area of
application.
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1 Introduction

In order to provide an instrument that can be useful to
those involved in the development of standards-based e-
learning: suppliers, consumers, platform designers, content
authors, among others; in this paper an exhaustive
classification of the best-known standards is showed.

The classification has been developed taking into account the
work of other authors, including those referenced [1, 2, 3, 4]
and other initiatives for the classification of e-learning
standards, highlighting the important work done in this regard
by LTSO Observatory (Learning Technology Standards
Observatory) (http://www.cen-1tso.net), who has served as an
obligatory reference in the classification presented in this

paper.

Although many documents make a distinction between
concepts as "standard", “specification” and “"recommendation™;
as the main goal in all cases is create a common language, we
have decided to use in this paper the term "standard" to refer
to them all, taking into account that in some cases these
standards are "de jure" standards and in other cases "de facto".
The rest of the paper is organized as follows: in the next
section the classification criteria of the standards identified is
described, which has resulted in twelve different categories.
Section 3 presents 107 standards organized by category. And
finally, last section is devoted to discuss some conclusions
from the work done.

2 Classification criteria

The definition of categories that structure the classification
has followed these criteria:

e The categories have been created taking into account
the total of 107 different standards compiled and the
area covered by each of them.

e A category is considered only if it deals with one aspect
of e-learning sufficiently important in the process of
creating learning management systems, or learning
resources.

e There must be, to the extent possible, a reasonable
number of standards into each category, so as to avoid
creating particular standards for particular categories.
In these cases, the standard has been subsumed in a
broader category.

o Categories must be defined in order to future standards,
currently under development, can be classified without
undergoing any changes.

e Within the categories, a standard can be included,
although it is not directly related to e-learning, but if it
can be essential when developing e-learning. Some of
these standards are XML or HTML.

On the basis of these criteria, and considering the LTSO
initiative and the Guide by Hilera and Hoya [5], the following
classification with twelve different categories has been
established:

1. Accessibility: It is Included in this category all those
standards that facilitate access to virtual educational
resource to any person, with or without disabilities,
and those who are defined to adapt the user interface.

2. Architecture: Standards that defining software or
hardware architectures for e-learning systems, and
useful and effective protocols for such systems.

3. Collaboration: Standards that facilitate the exchange
of information in run-time e-learning systems, and
those standards whose goal is to resolve hardware or
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10.

11.

software incompatibilities that this exchange of
information can present.

Competencies: Standards dedicated to creating a
useful model of student competence, and the
standards that deal to distribute the information about
competences among  different  systems. A
"competence” is defined as that measurable
characteristic, skill or expertise that can be required
to perform a specific job or task.

Content and Assessment: Standards set for learning
content management, including aggregation models
and content exchange and packaging. Also the
standards about knowledge assessment.

Digital Repositories: Standards describing the
content and development of digital repositories, and
those that provide information models and protocols
to enable interoperability between different
repositories, both for search operations and for
publication and storage through the Web.

Digital Rights: Standards related to the expression,
management and delivery, or authorization of content
considering digital rights.

Learner Information: Standards that address the
storage and management of information about a
student or a group of them, in an e-learning
environment.

Learning process: Standards that help to define
pedagogical theories or sequencing of content, in
order to adapt the learning process to each student
according to his or her interaction with a learning
management system.

Metadata: Standards relating to the identification or
management of metadata sets applicable to virtual
learning.

Quality: Standards developed in order to ensure
quality in e-learning, including those that help in the
creation of quality approaches for the development of
e-learning products, and those based on a series of
well-defined criteria and indicators for the evaluation
of any platform or content related to virtual learning.

12. Vocabulary and languages: Standards to define

vocabularies or languages that promote understanding
and exchange of information throughout the virtual
learning process, and those who try to minimize the
impact that the implementation of a language or
vocabulary may have in different geographic areas
due to linguistic or cultural differences.
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The LTSO initiative collects about 70 standards organized in
18 categories, compared to the total of 107 standards
organized into 12 categories shown in this work. Although the
categories defined by the LTSO initiative do not coincide with
the classification described in this paper, both may be
compatible in some way, as both try to sort and organize the
different specifications and community initiatives about
standardization in eLearning.

3 Standards classified

As already indicated, it is classified a total of 107
standards in 12 categories. Tables 1-12 indicate the titles of
these standards, as well as the organization that has published
each of them and the year of the last version published. The
details about the complete name and URL of the organizations
are shown in figure 1.

Table 1. Standards classified in the category “Accessibility”
(Shared standards are equivalent)

Standard Org. Year

UNE 139801, Computer applications for | AENOR | 2003
people with disabilities. Computer accesibility
requirements. Hardware.

UNE 139802, Computer applications for | AENOR | 2009
people with disabilities. Computer accesibility
requirements. Software.
UNE 139803, Computer applications for | AENOR | 2004
people  with  disabilities. ~Web  content
accesibility requirements.

AGRO009,Icon Standards: User Interfaces. AICC 1996
Guidelines for the "Access for All" Digital | CANCO | 2009
Resource Description Metadata Elements RE

IMS AccessForAll Meta-data (IMS ACCMD). IMS | 2004

IMS Guidelines for Developing Accessible | IMS 2005
Learning Applications (IMS DALA).

IMS Learner Information Package Accessibility IMS 2003
for LIP (IMS ACCLIP).

ISO 9241-171, Ergonomics of human-system ISO 2008
interaction. Part 171: Guidance on software
accessibility.

ISO/IEC 24751-1, Individualized adaptability | ISO/IEC | 2008
and accessibility in e-learning, education and
training.

ISO/IEC 24751-2, Part 2: "Access for all" | ISO/IEC | 2008
personal needs and preferences for digital
delivery.

ISO/IEC 24751-3, Part 3: "Access for all" | ISO/IEC | 2008
digital resource description.

W3C, Accessible Rich Internet Applications | W3C 2009
(WAI ARIA )

W3C, Authoring Tool Accessibility Guidelines | W3C 2000
(WAL ATAG)

W3C, Web Content Accessibility Guidelines | W3C 2008
(WAI WCAG)
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Table 2. Standards classified in the category “Architecture”
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Table 4. Standards classified in the category “Competencies”

Standard Org. Year Standard Org. Year
AGR011, CBT  Package  Exchange AlCC 2005 CWA 14927, Recommendations on a Model CEN 2004
Notification (PENS) for expressing learner competencies
AGR002, Courseware Delivery Stations AICC | 2002 CWA 15455, A European Model for Learner CEN 2005

- - - Competencies
Con_tent _Object Re_posnory Dlscove_ry and | CORDRA | 2005 HR-XML Competencies HR-XML | 2007
Registration/Resolution Architecture
(CORDRA) IEEE 1484.20.1, Data Model for Reusable IEEE 2008
IEEE 1484.1, Learning Technology Systems IEEE 2003 Competency Definitions (DMRCD)
Architecture (LTSA) IMS Reusable Definition of Competency or IMS 2002
IMS Abstract Framework (IMS AF) IMS 2003 Educational Objective (IMS RDCEO)
IMS General Web Services (IMS GWS) IMS 2005
IMS Tools Interoperability (IMS TI) IMS 2006 Table 5. Standards classified in the category “Contents and
Open Architecture and Schools in Society | OASIS | 2004 Assessment” (Shared standards are equivalent)
(OASIS)
Open Knowledge Initiative (OKI) OKI 2004 Standard Org. | Year
SIF 2008 ADL SCORM Content Aggregation Model ADL 2006

Schools Interoperability Framework (SIF)

Table 3. Standards classified in the category “Collaboration”

(Shared standards are equivalent)

(SCORM CAM)

AGRO006, Computer Managed Instruction | AICC 1998
(CMI)

AGRO007, Courseware Interchange AICC 1995

AGR010, Web-based Computer Managed | AICC 1998
Instruction (CMI)

Standard Org. | Year CMI 012, AICC Packaging Specification AICC | 2006
ADL SCORM Run-Time Environment | ADL 2006 -
(SCORM RTE) IMS Common Cartridge (IMS CC) IMS 2008
AICC/ CMI Guidelines for Interoperability AlCC 2004 IMS Content Packaging (IMS CP) IMS 2004
CWA 14928, Review on SIF Infrastructure, | CEN 2004 IMS Question and Test Inteoperability (QTI) IMS 2005
Architecture,  Message  Processing  and - TRTT
Transport Layer IMS Resource List Interoperatibility (RLI) IMS 2004
CWA 14929, Internationalisation of SIF and | CEN 2004 ISO/IEC 12785-1, ITLET Content packaging, | ISO/IEC | 2009
harmonisation with other specs/standards Part 1: Information model
CWA 15155, Adaptation of SIF (Schools | CEN 2004 ISO/IEC 23988, A code of practice for the use | ISO/IEC | 2007
Interoperability Framework) Data Model for a of information technology (IT) in the delivery of
European context assessments
IEEE 1484.11.1, Data Model for Content to | IEEE 2004 ISO/IEC TR 29163-2, IT Sharable Content | ISO/IEC | 2009
Learning Management System Communication Object Reference Model (SCORM®) 2004 3rd
IMS Sharable State Persistence (IMS SSP) IMS 2004 Edition, Part 2: Content Aggregation Model

- Version 1.1

\IA?C?rII(LEI;:ce 19778-1, ITLETCT, Collaborative | ISO/IEC | 2008 OAI, Object Reuse and Exchange (ORE) OAI 2008
ISO/IEC 19778-2, Collaborative workplace, | ISO/IEC | 2008
Part 2: Collaborative environment data model
ISO/IEC 19778-3, Collaborative workplace, | ISO/IEC | 2008 Table 6. Standards classified in the category “Digital
Part 3: Collaborative group data model Repositories™
ISO/IEC 19780-1, CB, Collaborative Learning | ISO/IEC | 2008
Communication partl
ISO/IEC TR 29163-1, IT Sharable Content | ISO/IEC | 2009 Standard Org. | Year
Object Reference Model (SCORM®) 2004 3rd CWA 15454, A Simple Query Interface | CEN | 2005
Edition, Part 1: Overview Version 1.1 SpeC|f|c§t|on for Lez_zlrn_lng Repositories (SQI) _
ISO/IEC TR 29163-3, IT Sharable Content | ISO/IEC | 2009 | CWA Simple Publishing Interface for Learning | CEN | 2009
Object Reference Model (SCORM®) 2004 3rd Object Repositories (SP1) —
Edition, Part 3: Run-Time Environment Version IMS Digital Repositories Interoperatibility (DRI) IMS 2003
1.1
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Table 7. Standards classified in the category “Digital Rights"
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Standard Org. Year
(LOM)
IMS  Learning Resource  Meta-data IMS 2006
Specification (IMS MD)
ISO 15836, The Dublin Core Metadata ISO/IEC 2009
Element Set (DCEMES)
LORN Vetadata LORN 2008
OAl, Protocol for Metadata Harvesting OAl 2002
(PMH)
ProLEARN, Harmonization of Metadata |PROLEARN | 2008
Standards

Standard Oryg. Year

XRML, Extensible Rights Markup Language Content | 2002
Guard

IEEE 1484.4, Trial Use Recommended Practice IEEE 2007
for Digital Rights Expression Languages
Suitable for eLearning Technologies (DREL)
IMS Common Cartridge Authorization Web IMS 2008
Service (IMS CCAWS)
OMA Digital Rights Management (OMA- OMA 2008
DRM)
Open Digital Rights Language (ODRL) ODRL | 2002

Table 8. Standards classified in the category “Learner

Table 11. Standards classified in the category “Quality”

Information™

Standard Org. Year
CWA 14926, Guidelines for the production of CEN 2004
learner information standards and specifications
IEEE P1484.2, Public And Private Information IEEE 2002
Learner (PAPI)
IMS Enterprise (IMS E) IMS 2002
IMS Enterprise services (IMS ES) IMS 2004
IMS ePortfolio (IMS eP) IMS 2005
IMS Learner Information Package (IMS LIP) IMS 2005
ISO/IEC 24703, Participant Identifiers 1ISO 2004

Table 9. Standards classified in the category “Learning
Process” (Shared standards are equivalent)

Standard Org. Year
ADL SCORM Sequencing and Navigation | ADL 2006
(SCORM S&N)
IMS Learning Design (IMS LD) IMS 2003
IMS Simple Sequencing (IMS SS) IMS 2003
ISO/IEC TR 29163-4, IT Sharable Content | ISO/IEC | 2009
Object Reference Model (SCORM®) 2004 3rd
Edition, Part 4: Sequencing and Navigation
Version 1.1

Standard Org. Year
UNE 66181, Quality management. Quality of | AENOR | 2008
virtual education.
CWA 14644, Quality Assurance Standards CEN 2003
CWA 15533, A model for the classification of CEN 2006
quality approaches in eLearning
CWA 15660, Providing good practice for E- CEN 2007
Learning quality approaches
CWA 15661, Providing E-Learning supplies CEN | 2007
transparency profiles
EFQM Excelence Model EFOM | 1999
UNIQUE, European University Quality in | EFQUEL | 2006
eLearning
ISO 9001, Quality management systems, | ISO/IEC | 2008
Requirements
ISO/IEC 19796-1, ITLET Quality management, | ISO/IEC | 2005
assurance and metrics, Part 1: General approach
ISO/IEC 19796-3, ITLET Quality management, | ISO/IEC | 2009
assurance and metrics, Part 3: Reference
methods and metrics
ISO 29990, Learning services for non-formal 1ISO 2010
education and training, Basic requirements for
service providers
Code of practice for the assurance of academic QAA | 2004
quality and standards in higher education.
Section 2: Collaborative provision and flexible
and distributed learning.

Table 10. Standards classified in the category “Metadata”
(Shared standards are equivalent)

Table 12. Standards classified in the category “Vocabulary

and Languages”

Standard

Org

Year

AICC/ CRS002 Glosary of Terms Related
Computer-Based Trainning

to | AICC

2003

CWA 14590, Description of Language Capabilities

CEN

2002

CWA 14643,
Learning Object Metadata

Internationalisation of the IEEE

CEN

2003

CWA 14645, Availability of alternative language

versions of a learning resource in IEEE LOM

CEN

2003

CWA 14871, Controlled Vocabularies for Learning

Object Metadata: Typology,

CEN

2003

Standard Org. Year
UNE 71361, LOM-ES application profile | AENOR 2009
for standarized Digital Learning Objects
metadata.
CanCore Element Set CANCORE | 2002
CWA 14855, Dublin Core Application CEN 2003
Profile Guidelines
Dublin Core Metadata DCMI 2008
EdNA Metadata EdNA 2002
IEEE 1484.12.1, Learning Object Metadata IEEE 2002

CWA 15453, Harmonisation of vocabulares
elLearning

for | CEN

2005
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Standard Org | Year

CWA 15555, Guidelines and support for building | CEN | 2006
application profiles in elearning

IMS Application Profile Guidelines(IMS AP) IMS | 2005

IMS Vocabularies Definition Exchange -VDEX IMS | 2004

ISO/IEC 2382-36, IT, Vocabulary Part 36: | ISO | 2008
Learning, education and training

ISO/IEC TR 24725-3, |ITLET Supportive | I1SO/ | 2010
technology and specific integration, Part 3: Platform | IEC
and Media Taxonomy (PMT)
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4 Conclusions

The proliferation of heterogeneous educational
applications using the Web, and the commercial interest of
these applications has led to a natural process of
standardization of various aspects of educational technology.

The main objective pursued is the reusability and
interoperability of educational content between different
systems and platforms. As we have seen, there are a large
number of institutions, organizations and projects behind this

CS8, Cascading Style Sheets W3C | 2008 process, making it difficult to predict the future about the
HTML, Hypertext Markup Language W3C | 1999 standardization in the field of e-learning.
XML, Extensible Markup Language W3C | 2008
ADL Advancad Distributed Laaming wwwr.adlnet.ors m
AENOE Spanish Association for Standardization and Cartification wwrw.aenor.es W
AICC Aviation Industry CBT Committas WWW.8iCE. OLE ==
-

CANCOEE Canadian Cora WWW.CANCOLe.oa Cancors
CEN Eurcpzan Committaa for Standarization WWW.CED.EU ﬁ
Content gnard Content Guard www.contentenard com i

Contant Object Espository Discovery and Esgistration [
CORDEA Rasolution Architactura wwwr.cordra net
DT Dublin Cora Matadata Initiative www.dublincors. ore E
EdNA Educational Natwrork Australia www.edna edu.gu f
EFQM Europsan Foundation for Quality Managamant www.efom ors EF.M
EFQUEL European Foundation for Cuality in a-Leaming www.efguel ore i a'--
HE-XMWIL Human Easources- XML Consortium e hr-xml ore =

o

IEEE Institute of Electrical and Elsctronics Enginsars WRW.i88S. 018 i
IMB IMS3 Global Leaming Consortium www.imselobal ors
ISQVIEC Intarnational Organization for Standarization WWW.i50.0fE -
LOEN Learning Objact Rapository Natwork http:/\lom. flaxiblelsarnine netam LL RN
OAI Opan Archivas Initiativa www.openarchives.ore
QASIS Opan Architachtura and Schools in Sociaty bttp://oasis. cnice mar.gs g
ODEL Open Digital Rights Languajs wwrw.odrl.nat E
OEI Open Enowlades Initiative www.okiproject.ore “KI
OMA Opean Mobile Alliancs www.openmobilealliance. ore u.in_::
PROLEARM  Professional Laarning www.proleamn-project.ore t‘:
QAA Quality Assurancs Apsncy for Highar Education www.gas.acuk &
sIF Schools Intaroparability Framework www.sifinfo.ore ﬁ
W3C World Wide Wab Consortium WWW.w3.01E E

Figure 1. Organizations responsible of publishing classified standards
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It seems an accepted fact that the standardization of e-learning
is necessary in order to get a quality education through the
Web. This is because the creators of educational systems and
content need working patterns that allow them to pool their
efforts. As a result, will be possible, for example, that the
authors can improve the content rather spend their time
creating them from scratch, define mechanisms for
reuse/authoring of educational content, and adapt the process
to specific learning needs of students.

The aim of this work is to provide an overview of the current
situation of heterogeneous e-learning standards, trying to
gather the most relevant and making a classification that
provides guidance to anyone interested.

As can be seen in Figure 2, 107 different standards have been
classified into 12 categories. Categories about accessibility and
about vocabulary and languages contain the greatest number
of published specifications, and the categories about
repositories and learning process, the least.
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This classification must be continuously updated, depending
on the evolution of organizations for the standardization of e-

learning, the creation of new organizations, as well as the

evolution of the various emerging standards, and of those
adopted or absorbed by other standards and organizations. In
addition,

over time, new categories of standards or
modification of any of the proposals in this paper can be
necessary.
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Using Adopted Technology Acceptance Model
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Abstract - E-learning has become an increasingly popular
learning approach in educational institutions due to the rapid
growth of Information Communication Technology (ICT).
There are several factors influencing e-learning effectiveness
and usability resulting in learner satisfaction and acceptance
of web-based learning. The focus of this paper is to investigate
learners’ acceptance of e-learning based courses by
proposing a model based on the Technology Acceptance
Model (TAM); emphasized with two important factors. These
factors are learner interface design and content quality, which
have a significant impact on usability and effectiveness of e-
learning. The paper used a questionnaire method to test the
proposed research model. The study was conducted among
pharmacy and physical education students at Helwan
University in Egypt. The results demonstrate that learners who
found well-designed interface and good course content are
likely to have more positive usefulness and ease of use beliefs.
The contributions of this study are two-fold. First, this study
identifies the degree by which learners accept e-learning
based courses. Second, this study helps to determine which
Criteria have the most significant impact on learners’
acceptance of e-learning.

Keywords: Technology Acceptance Model,
Interface design, Content Quality.

e-learning,

1 Introduction

E-learning is the most recent way to carry out distance
education by distributing learning materials and processes
over the Internet [1]. The purpose of e-learning software is to
support learning. A major challenge for designers and Human
Computer Interaction (HCI) researchers is to develop
software tools able to engage novice learners and to support
their learning without face to face communication [1].

The consequence to the advancements of web-based
technologies is the development of powerful software
systems, known as Learning Management Systems (LMS)
[2]. Essentially, an LMS provides an automated mechanism
for delivering course content and tracking learner progress.
LMS allows learners to view multimedia lectures,
communicate with their teachers and each other in learning
communities, take online quizzes and submit homework and
class work assignments. In addition, LMS is used to improve
the internal faculty organization [3].

Universities that adapt e-learning face enormous difficulty in
achieving successful strategies, including the delivery,
effectiveness, and acceptance of the courses [4]. These
challenges are observed by the little number of learners’ login
to e-learning courses. Therefore, identifying the critical
factors related to learner acceptance of e-learning technology
continues to be an important issue [4].

The usability of e-learning designs is directly related to their
pedagogical value [9]. Nielsen J. (1999) brought the concept
of web usability by stating that making web pages simple to
navigate and intuitively organized; helps the users find the
information easily [3]. Zaharias (2006) stated that usability of
e-learning application is not enough to achieve the
pedagogical goals [9].

Accordingly, Criteria determining effectiveness and usability
of e-learning need to be considered in order to assist e-
learning developers in early stages in the development of e-
learning based courses. Effective implementation of an e-
learning initiative requires that a number of issues must be
taken into account. Learner interface must be easy to use to
actually be used [8] and course content quality should be
considered to achieve the effectiveness of e-learning [10,53].
Therefore, well designed learner interface and content quality
are critical factors to learner acceptance of e-learning.

This paper proposes an adapted model, based on TAM, to
investigate learners’ acceptance of e-learning based courses
by adding two important factors, learner interface and content
quality, which have a significant impact on usability and
effectiveness of e-learning [8,10,53]. High effectiveness and
usability in turn results in positive satisfaction and acceptance
of the e-learning system.

The paper is organized into six sections. The introductory
section includes a general introduction to the topics of the
paper. Section 2 provides an overview of TAM as a
theoretical background and other related work. Section 3
proposes the research model depending on TAM. Section 4
presents the operational measures of the model’s variables.
Likewise, it clarifies the data collection methods and
techniques. Section 5 presents the data analysis and results,
and discusses the findings. Finally, section 6 presents a
summary of the general findings of this paper, and exposes
limitations, suggestions for future research.
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2 Background

2.1 Technology Acceptance Model

TAM, introduced by Davis (1986), is one of the most

widely used models to explain user acceptance behavior for
any application. Davis (1986, 1989) introduced the constructs
in the original TAM as follows: Perceived Usefulness (PU),
Perceived Ease Of Use (PEOU), attitude, and behavioral
intention to use as depicted in figure 1. According to Davis
(1989) PU is defined as "the degree to which a person
believes that using a particular system would enhance his or
her job performance”. PU is expected to be influenced by
PEOU as "the easier a technology is to use the more useful it
can be" [21]. PEOU is defined as "the degree to which a
person believes that using a particular system would be free of
effort" [7,20,21].
Among the constructs, PU and PEOU form an end-user's
beliefs on a technology and therefore predict his or her
attitude toward the technology, which in turn predicts its
acceptance [5,20,22].

Perceived
/ Usefulness \
External Attitude
Variables Toward Using P

Behavioral Actual System
Intention to Use ~ —| Use

Perceived

-\‘. Ease of Use

Fig. 1 Original technology acceptance model
Source: [20]

TAM has been applied in numerous studies testing user
acceptance of information technology, for example, word
processors [23], spreadsheet applications [25], e-mail [27],
web browser [26], telemedicine [24], websites [28], e-
collaboration [29], and blackboard [17].

2.2 Literature Review

Ghobakhloo, Zulkifli, and Abdul Aziz (2010) investigated a
broad range of user satisfaction models and theories. They
presented information quality and user interface features as
factors influencing user satisfaction of Information System
(1S) [14]. TAM measures the intentions to use systems
[35,36]. Therefore, Adamson and Shine (2003) suggest that it
would be better to shift from predicting behavior to measuring
satisfaction in the context of studying new IS acceptance
specifically in the mandatory environments [14,34].
Ghobakhloo et al. (2010) proposed their model to be tested
and applied in small and medium sized enterprises not for
web-based learning.

There are several studies that have used TAM in educational
settings [4,7,8,13,15,16,17,18,19].

Based on the literature on technology acceptance and IS
success, Poelmans, Wessa, Milis, Bloemen, and Doom (2008)
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developed a parsimonious model, integrating the behavioral
beliefs of the TAM with the object-based concepts of the IS
Success Model of Delone and Mclean (2003). In particular,
their model includes information and system quality as multi-
dimensional concepts that are supposed to have a direct
impact on the usefulness and ease of use of e-learning system.
They turned to the website usability literature to measure
system and information quality (both concepts include several
dimensions) [15].

The quality of the information content of the system should
indeed lead to the perception of functional usefulness and
therefore to the intention to use the system in the future.
Information quality is a multi-dimensional concept that
covers dimensions such as the understandability, the
relevancy, the completeness and the effectiveness of the
information provided by an information system. On the other
hand, the quality of the system itself (e.g. technical stability
and reliability, sufficient search and navigational
functionalities, attractiveness of the wuser interface) is
supposed to lead to a system that is easy to use, which again
is assumed to contribute to the perceived usefulness and an
increased intention to use the e-learning environment [15].

Landry, Rodger, and Hartman (2006) and Saade and
Galloway (2005) made use of TAM to measure student's
acceptance of web-based e-learning tools. In both studies
TAM is found to perform well with the main hypotheses
being supported and a total variance in usage intentions
explained with a little less than 40% [19]. Landry et al. (2006)
found usage to be determined by PEOU and PU, and could
furthermore find support for the two dimensions suggested for
PU, namely perceived effectiveness and perceived
importance. The relationship between university students'
perceptions of ease of use and usage of Blackboard elements
was fully supported but varied at different levels [17]. As
originally hypothesized by Davis (1989); Landry's et al.
(2006) findings suggest that if students perceive Blackboard
to be easy to use, they would also perceive Blackboard to be
useful. This could be confirmed also by Saade and Galloway
(2005). Usefulness turned out to be the strongest determinant
of usage intentions [7,17,19].

In order to predict a user's acceptance behavior of e-learning,
Liu, Liao, and Peng (2005) developed a theoretical framework
to explain students’ intentions to an e-learning system using
TAM and flow theory. Additional variables that were
investigated are different presentation types (Text audio,
Audio-video. Text-Audio-video) and concentration. Liu et al.
(2005) found the difference in presentation types as well as
concentration to have a significant impact on usage intentions
[16].

Roca, Chiu, and Martinez (2006) investigate student's
intention to continue using an e-learning system. As the focus
is on continued use, a satisfaction construct is proposed. They
suggest that the impact of the two TAM variables PU and
PEOU on continued use is mediated by the satisfaction. Roca
et al. (2006) break down the component perceived
performance into perceived quality and perceived usability


http://www.eurodl.org/materials/contrib/2008/Jung_Loria_Mostaghel_Saha.htm#Saadé R. G. & Galloway I.(2005)
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and further propose the constructs information quality,
confirmation, service quality, system quality and cognitive
absorption as antecedents of satisfaction. Roca et al. (2006)
found support for their proposed model, yet again, PU turned
out to be the strongest determinant [18].

Pituch and Lee (2006) integrated determinants from TAM as
well as system and user characteristics as external variables.
They selected three system characteristics that are considered
to be critical for the development of e-learning systems. The
first of the system characteristics, functionality, refers to the
perceived ability of an e-learning system to provide flexible
access to instructional and assessment media. Such media, for
example, allow students to access course content, turn in
homework assignments, and complete tests and quizzes
online. In addition to providing access to instructional and
assessment media, effective e-learning systems must provide
for interactivity, which is the second system characteristic
examined in their study. Finally, no matter how well the e-
learning system integrates various media and allows for
interactivity, the system will not be perceived as useful or
easy to use if it has poor response time, which is the third
system characteristic [13].

Park (2009) added e-learning system accessibility which
refers to the degree of ease with which a university student
can access and use a campus e-learning system as an
organizational factor. He supposed that since most students
have computers with Internet at home, system accessibility
factor was measured by only one indicator, which was the
difficulty in accessing and using e-learning systems in the
university [4].

On the other hand, there are several studies on learners’
acceptance of e-learning that do not use TAM to measure
students’ perceptions and attitudes toward web-based learning
courses [11,12].

Lim, Hong, and Tan (2008) used questionnaires adapted from
the research instruments used by Poon, Low, and Yong (2004)
to measure distance learners’ acceptance of e-learning. They
measured learners’ acceptance by students’ characteristics,
instructors’ characteristics, technology support and system,
institutional support, course content and knowledge
management, and online tasks and discussion groups. They
highlighted that well-designed course content provided
students with better learning experiences and helped students
with easily information access [11]. In their study, the results
indicated that students had moderate level of e-learning
acceptance for the factor of technology and system. Hong,
Lai, and Holton (2003) and Rafaeli and Sudweeks (1997)
stated that an e-learning system or a web-page with
harmonious configuration of color and background enhanced
students’ interest to study. Attractive combination of colors
with appropriate graphics and animations on web sites were
useful in delivering information in a user-friendly way
[11,30,31,32,33].
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Selim (2007) specified four categories of e-learning Critical
Success Factor (CSF) that can assist universities and
instructors to efficiently and effectively adopt e-learning
technologies. These categories are: (1) instructor; (2) student;
(3) information technology; and (4) university support. The
technology CSF category of e-learning acceptance was
measured by 13 indicators. The indicators used in the
technology factor were related to the ease of technology
access and navigation, visual technology interface, and the
information  technology infrastructure reliability and
effectiveness. The ease of use of the course web was the most
critical factor followed by browser efficiency and screen
design [12].

3 Research Model and Hypotheses

Similar to prior research on TAM [13,15,16,18], the
““attitude’” construct was removed to simplify the model. The
proposed model for the study is based on prior research,
which suggested that user acceptance is determined by two
key beliefs. The first is perceived usefulness and the second is
perceived ease of use. In addition, two variables, Learner
Interface Design (LID) and Content Quality (CQ) were
integrated into TAM to adapt it for the empirical study of e-
learning. Fig. 2 depicts the proposed research model of this
study.

Learner H6 Perceived 2
Inte_rface » Ease of H
Design Use
Satisfaction
H5 H1
A

Content Perceived
Quality a »|  Usefulness H3

Fig. 2 Proposed Research Model

Based on TAM studies which presented empirical evidence
that PU and PEOU predict the learners’ acceptance of web-
based leaning courses and as Roca et al. (2006) who proposed
that the impact of PU and PEOU on learners’ acceptance is
mediated by the satisfaction; this model proposes the
following hypotheses:

H1: PEQOU has a positive effect on PU.
H2: PEOU has a positive effect on learner satisfaction.
H3: PU has a positive effect on learner satisfaction.

Consistent with Ghobakhloo, Norzima, and Abdul Aziz
(2010), Poelmans et al. (2008), and Lim et al. (2008); well-
designed course content provided students with better learning
experiences and helped students with easily information
access. According to Hong et al. (2003), Poon et al. (2004),
and Selim (2007); increasing ease of use through well-
designed learner interface is useful in delivering information
in a user-friendly way so it results in enhanced acceptance to
use the LMS. Therefore, LID and CQ constructs are
hypothesized as follows:
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H4: CQ has a positive effect on PU.
H5: LID has a positive effect on PU.
H6: LID has a positive effect on PEOU.

4 Research Methodology
4.1 Sample and Method

In December 2009, a field survey was conducted to test the
proposed research model and to evaluate the LMS,
MOODLE. This system has been applied in two courses. At
that time, students had been using the system for three
months. Throughout this period, students in pharmacy and
physical education courses at Helwan University in Egypt
used the LMS to access course material and to interact with
system content, classmates, and instructors. The LMS is web
based and can be accessed using any web browser.

Students had received a hands-on training during the first
classes but they were not given any additional lectures on
using the system. At the end of the semester, they were given
a printed, anonymous questionnaire to evaluate the e-learning
courses that had already used and interacted with. The
questionnaire was translated to Arabic in accordance with
Brislin’s (1986) suggestions for research culture [61]. They
self-administered the questionnaire and for each question,
were asked to circle the response which best described their
level of agreement with the statements. After the exclusion of
missing values, the sample that was tested in this study
consists of 253 respondents, corresponding to a response rate
of 76%.

Data collected by the questionnaire are recorded first in MS
Excel program and later transferred to SPSS, Windows
version 17. A random sample of five percent of the entered
data is checked for coding accuracy. Descriptive statistical
analyses such as mean, standard deviation, frequency,
percent, and correlation were implemented using SPSS. In
order to test the hypotheses by Structural Equation Modeling
(SEM), Amos is employed.

4.2 Measures

The design parameters included in the research model
are the main constructs included in the questionnaire. These
constructs are measured with items adapted from prior
research. To identify items for possible inclusion in the
questionnaire, an extensive review of prior studies referring to
e-learning design criteria, acceptance, and satisfaction was
conducted. More specifically a number of design criteria
[39,40,43,46,47,48,49], a number of instruments in e-learning
acceptance [13,14,20,42,45], and a number of questionnaires
in e-learning satisfaction [15,38,44,50,51] have been
reviewed. Items that carefully selected so that to cover all
parameters included in the research model are presented in
Appendix A. Some wording of the items was changed to
account for the context of using the LMS. All items were
measured using a five-point Likert-type scale with anchors
from 1 (Strongly disagree) to 5 (Strongly agree). The
measures used to assess the research model are described in
the following:
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4.2.1 Perceived Ease of Use (PEOU) and Perceived
Usefulness (PU)

These two concepts stem directly from the TAM. This
paper used an adapted version of the items that were proposed
by Davis (1989) and Gefen and Straub (2000). Each construct
was measured using 4 reflective items.

4.2.2 Content Quality (CQ)

Content is essentially the material used to convey the
subject matter. It is expressed via text, graphics, audio, and
other form of interaction [52]. Content quality determines the
user’s perception of the quality of the information available in
the system [14]. Content quality is a multi-dimensional
concept that covers seven dimensions which are: accuracy,
originality, authority, sufficiency, currency, objectivity, and
well organization.

e Accuracy

The purpose of accuracy is to guarantee that the content is
actually correct, factual, exact, and free of bias. The
language of the course content must be correct, clear and
unambiguous both syntactically and semantically in order to
be truly useful [14,47,48,54]. Two items, CQ4 and CQ5,
were used to measure content accuracy. They were selected
from [48].

e Originality

Originality means that the sources and references of the
content are clearly stated, whether original or borrowed,
quoted, or imported. For learning interfaces, sources are
given for the course, or links are provided to related sources
of content to support effective learning [47,48]. One item,
CQ8, was used to measure content originality. It was also
taken from [48].

e Authority

Knowing who created the content of the course and
providing information about the author's
experience/education determines whether the content is
credible or not [46,47,48,55]. One item, CQ3, was used to
measure content authority. Again, it was selected from [48].

e Sufficiency

Sufficiency means that learners are provided the learning
material in breadth and depth in order to enable them to
understand it and meet its learning objectives
[10,14,47,51,55]. One item, CQ2, was used to measure
content sufficiency. It was taken from [51].

e Currency

Currency is user’s perception of the degree to which the
information is up to date. Nothing frustrates a user and
limits his continuity with e-learning courses more than
finding that the content is out of date [10,14,46,47,51,55].
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One item, CQ1, was used to measure content currency. It
was selected from [46].

o Obijectivity

The course goals and objectives are clearly stated what the
participants will know or be able to do at the end of the
course [46,47,48]. One item, CQ6, was used to measure
course objectivity. It was taken from [46].

¢ Content Organization

It is important to ensure that the content of the course is
clearly organized. Organizing the content in a logical way
makes a course easy to read and understand. Chunking is a
useful strategy that involves breaking the course into units
that can be organized into meaningful order or hierarchy
[12,13,14,46,47]. One item, CQ7, was used to measure
content organization. It was selected from [46].

4.2.3 Learner Interface Design

Learners judge e-learning systems on more than courses
and content. Most learners make their decisions within
seconds of seeing the design of the first page of the course.
Opinion based on content and site features comes only after
visual judgments [54,56]. The visual design has four
dimensions which are: legibility, consistency, attractiveness,
and simplicity.

o Legibility

Legibility means that text is easily read. A display’s
legibility is critical and necessary for designing a usable
interface. The designer should be able to determine a
comfortable font style. High figure-ground contrast between
text and background increases legibility. Dark text against a
light background is the most legible [50,54,56]. One item,
LID5, was used to measure legibility. It was taken from
[50].

e Consistency

Consistency is creating a sense of interface layout and
primary elements which are in a harmony within the LMS
[56]. Consistency also means that the behavior of interface
controls such as buttons, lists, and menu items are not
changed within or among pages. Using the same or similar
colors, fonts, and backgrounds for similar information
enforces consistency [50,57,58]. Two items, LID6, LID7,
were used to measure consistency. They were also selected
from [50].

e Attractiveness

Design success depends on attractiveness or visual appeal.
Attractiveness means that the interface is pleasing to the eye
and users enjoy and become engaged in the e-learning
interface. Beautiful and attractive visuals can encourage
learners to stick around a little longer [11,12,51,56]. Three
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items, LID1, LID2, and LID3, were used to measure
attractiveness. They were taken from [11,12,51].

o Simplicity

The visual design is preferred to be simple. Simple design
means clear and uncluttered one. Crowded interfaces are
difficult to understand and, hence, are difficult to impress
the learner [50,57]. One item, LID4, was used to measure
simplicity. It was selected from [50].

4.2.4 Satisfaction

Learner satisfaction has been found to be an important
component in the effectiveness of e-learning systems [53].
Satisfaction encourages learners to continue using the LMS.
Satisfaction tells whether learners are happy or not, when they
used the LMS, how likely they are to return, whether they will
recommend it to others, and much more [53,54,59]. Two
items, S1 and S2, were used to measure learner satisfaction.
They were taken from [53].

5 Data Analysis and Results

5.1 Analysis of measurement validity

Measurement validity in terms of reliability and
construct validity is evaluated.

Table 1 Descriptive statistics of items and Cronbach’s alpha

Construct Mean S.D. Cronbach’s

Learner Interface Design (LID) 0.82
LID1 2.65 0.83

LID2 2.78 0.64

LID3 3.75 0.65

LID4 2.55 0.67

LID5 3.59 0.79

LID6 3.7 0.81

LID7 2.61 0.8

Content Quality (CQ) 0.79
Co1 2.55 0.82

CQ2 2.55 0.85

CQ3 3.74 0.75

C0o4 2.92 0.68

CQ5 2.48 0.86

CQ6 2.67 0.83

CcQ7 3.71 0.66

CQ8 2.57 0.85

Perceived Ease of Use (PEOU) 0.71
PEOU1 3.07 0.84

PEOU2 291 0.71

PEOU3 2.34 0.8

PEOU4 3.86 0.66

Perceived Usefulness (PU) 0.92
PU1 3.59 0.78

PU2 3.64 0.6

PU3 3.74 0.87

PU4 4.06 0.77

Satisfaction (S) 0.93
S1 3.94 0.88

S2 3.65 0.86

Reliability of the instrument is evaluated using Cronbach’s
alpha. All the values are above 0.7, exceeding the common
threshold value recommended by Nunnally (1978) [60]; as
presented in Table 1.


http://en.wikipedia.org/wiki/Font
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Factor analysis are applied to examine the convergent and
discriminant validity [41].

A principal component factor analysis is performed and five
constructs are extracted, exactly matching the number of
constructs included in the model. As shown in Table 2, there
were no cross-loading items. Additionally, items intended to
measure the same construct exhibited prominently and
distinctly higher factor loadings on a single construct than on
other constructs, suggesting adequate convergent and
discriminant  validity. The observed reliability and
convergent/discriminant validity suggested adequacy of the
measurements used in the study.

Table 2 Factor analysis results: principal component
extraction

Factors 1 | 2 | 3 | 4 | 5
Items

Factor Analysis

Learner Interface Design (LID)
LID1 0.04 -0.09 0.79 0.00 0.06

LID2 0.02 0.25 0.56 -0.01 | 0.06
LID3 -0.12 | 0.06 0.74 0.13 -0.08
LID4 0.13 -0.10 0.71 0.30 -0.09
LID5 -0.03 | 0.09 0.77 0.01 0.11

LID6 0.21 0.36 0.40 -0.21 | 0.10
LID7 -0.05 | 031 0.68 0.19 0.02

Content Quality (CQ)
co1 0.05 0.09

-0.10 | 0.68 0.17

cQ2 015 |-022 |[010 |o062 |-015
co3 009 |-011 [007 |o044 |-020
co4 004 [ 008 |-010 [073 |o021

cos 000 |[001 [o029 |o071 | o004
CQ6 011 [007 |o015 [o070 | o018

CcQ7 0.26 0.33 0.34 0.42 -0.07
CcQ8 0.11 0.33 0.13 0.54 -0.19
Perceived Ease of Use (PEOU)

PEOU1 | 0.13 0.42 -0.33 | -0.20 | -0.04
PEOU?2 | 0.15 0.49 -0.05 | 0.02 -0.34
PEOU3 | 0.02 0.43 0.01 -0.23 | -0.13
PEOU4 | 0.26 0.53 0.01 -0.19 -0.15

Perceived Usefulness (PU)
PU1 0.58 0.41 -0.12 | 0.02 0.17

PU2 066 |031 |[006 |-008 |010
PU3 055 |026 |[001 |012 [o021

PU4 0.72 -0.06 0.23 0.04 0.07
Satisfaction (S)

s1 -0.31 | -0.12 0.02 0.07 0.70
S2 0.04 -0.13 0.04 0.12 0.68

5.2  Model testing results

The hypothesized relationships are tested using the Amos
procedure of SPSS 17. This provides estimates of parameters
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and tests of fit for linear structural equation model similar to
LISREL.

Properties of the causal paths, including standardized path
coefficients, P-values, and variance explained for each
equation in the hypothesized model are presented in Fig. 2.

Learner 0.74** | Perceived
Interface »| EaseofUse N\ 044"
Design (R?=0.46)
0.31** Satisfaction
0.17* v (R?=0.52)
Perceived

Content

; »| Usefulness o
Quality 0.89%* (R?=0. 54) 0.92

Fig. 3 Model testing results: *P < 0:05; **P < 0:01.

As expected, learner interface design has a significant positive
effect on both perceived usefulness (beta = 0.17, P < 0.05) and
perceived ease of use (beta = 0.74, P < 0.01). Therefore,
hypotheses H5and H6 are supported. Learner interface design
explained 46 percent of the variance in perceived ease of use.
Both content quality and perceived ease of use are found to be
significant factors in determining perceived usefulness (beta =
0.89, P < 0.01) and (beta = 0.31, P < 0.01) respectively and
54% of the variance in perceived usefulness is explained by
learner interface design, content quality, and perceived ease of
use. Thus, hypotheses H1 and H4 are supported.

Finally, perceived usefulness has a significant positive effect
on satisfaction (beta = 0.92, P < 0.01) whereas perceived ease
of use is not significant factor in determining satisfaction (beta
=-0.44, P <0.01). Thus, hypotheses H3 is supported while H2
is not supported.

The proposed model accounted for 52% of the variance in
satisfaction. According to the path coefficients, perceived
usefulness exhibited the strongest direct effect on satisfaction
while perceived ease of use has a negative effect on
satisfaction.

6 Discussion and Conclusion

Learner interface design appeared to be a significant
determinant of perceived usefulness and perceived ease of
use. Content quality appeared to be a significant determinant
of perceived usefulness. This finding supports prior research
[15]. Learners who found well-designed interface and good
course content are likely to have more positive usefulness and
ease of use beliefs. The fact that the ease of use is not a direct
predictor of satisfaction has also been confirmed in the
literature on the TAM [11,45]. Ease of use influence
usefulness, but providing an easy to use learning platform is
not sufficient. As students get more acquainted with the
technology, they focus more on its instrumental value and the
information content that it provides.

Judged by its direct effect on satisfaction, perceived
usefulness was found to be the most significant factor
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affecting users’ acceptance of e-learning. It seems that LID5 Fonts are visually appealing and easy to read.

learners have specialized training and practice in using LID6 The ”f"'gta_“ona' _e'eme?]ts are placed at th‘;

computer systems and Internet. Thus, an essential acceptance o site fon(s) in each and every page o

criterion is Whethgr_or not the e-learning system provides LID7 The page layout and use of color, fonts and

useful content for filling the needs of learners. images are consistent throughout the site.

As expected, learner interface design and content quality were | Content cQ

found to be important factors influencing users’ acceptance of |-QUallty : —

. L. L. e CQ1 The course is updated periodically to ensure
e-learning, indicating that it is not sufficient to develop an e- currency.

learning system with valuable functions but more easy to use CcQ2 The course provides sufficient content related

these functions, well-design learner interface and course to the learning objectives. i

content to attract more users to use are required. cQ3 Qumorthats ipt%mp”ate credentials to author

e content O € course.

Using the proposed model in this paper, this study helps cQ4 tcy‘;r;ger”;ph;zalgﬁirsfmm grammatical - and

practitioners and researchers better understand why learners Cos5 Content is free from bis.

resist using e-learning, predict how users respond to e- CcQ6 The course goals and objectives clearly state

learning, and increase user acceptance by improving the what the learners will know or be able to do

learner interface design and the content quality. Also, it can = aTththe e”drOf ”;e ST ———
help researchers considerate the findings for development and Q |es§oncs?u s IS organize o umits
eva!uatlon O_f e'!eammg theories. CQs The original references are cited properly to

Major contributions are: allow access to a larger information base.

1. Perceived usefulness has the most significant direct effect Eerce'\f’elj* PEOU

) : : H . H ase 0 Se
on learners’ satisfaction of ¢ Igarnlng. they must provide PEGUL | Leaming o operate the Web-based Tearning
useful content to enhance learning effectiveness. system is easy for me.

2. Perceived ease of use was found to be an important PEOU2 I find the Web-based learning system easy to
antecedent of perceived usefulness. Learner interface navigate. i i
design is also important for the success of e-learning. It PEOUS eT:seier\’:’Oels’égfgﬁdfO:ege”:‘e%dzzséme;':akes it
;Z%ri)isriii(\e/:(eiaég:éaso f%ir:ep tions of perceived usefulness PEOU4 | find the Web-based learning system easy to

: use.

3. TAM has been extended in an e-learning context with two | Perceived PU

important factors: the first is learner interface design and | Usefulness
PU1 Using the Web-based learning system will

h nd i nten lity. e
t € Seco d S co te tqua ty make it easier to learn course content.

4. Learner interface deS|_gn has a positive effect on perceived PU2 Using the Web-based learning system will
usefulness and perceived ease of use. increase my learning productivity.
5. Content quality had a positive effect on perceived PU3 Using the Web-based learning system will
usefulness. enhance my effectiveness in learning.
PU4 I find the Web-based learning system useful
L . . in my learning.
Three limitations of this study should be noted. First, szistaction 3 Y :
investigating acceptance of e-learning is relatively new. This S1 You are satisfied with the use of e-learning
paper is the first study of a particular technology in Egypt. system in this course. _
Second, users who were interested in, had used, or were s2 Are you likely to use this e-leaming system

in another course?

currently using e-learning were more likely to respond.
Finally, the R-square reported by the current research
represents another limitation: there may be a need to search
for additional variables (e.g., gender, internet experience, [ References
level of education) to improve the ability to predict
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Abstract - Elearning projects often give most of their
attention to the design of the content of the course, giving less
consideration to its maintainability. By omitting this,
elearning specialists do not take into account all the software
maintenance activities required over time. Maintenance of
software accounts for more than 80% of the cost of software
over time. Changes of online courses may vary from basic text
and graphic changes, editing complex animation and video, to
wide-scale translation and localization requirements.
Additional to content changes, many technology evolutions
may be required over the life time of the course. Thisresearch
intends to provide elearning specialists with an early software
diagnostic model to help them in early identification of
software maintainability issues during their elearning
initiative. This will allow them to take proactive decisions
during the development stage of an online course.

Keywords: Instructional engineering, elearning, software
maintenance, decision support syst&8m, maturity model

1 Introduction

The knowledge transfer of the many best practices
described in maturity models has proved difficult [1]. This is
especially true during the training of an assessor or a new
participant in a process improvement activity. It is also
challenging to quickly refer to, or access, the right practice, or

subset of practices, when trying to answer specific questio
during or after a process maturity evaluation.

The software maintenance maturity mofiéi contains a
large number

(process management, maintenance

of software maintenance concepts and
information, which are structured in many successive levels
[2]. The first is called the ‘process domain level’, and groups
together the maintenance practices in 4 process domains
request management,

Technologie Supérieure, Montreal, Quebec, Canada

The completeS3m has 4 domains, 18 KPAs, 74 roadmaps,
and 443 best practices. It would be beneficial to have a
decision support system (DSS) to help access this complex
structure with its large amount of information. A potential
solution to this problem would be to develop a decision-based
system for thes3m. This DSS could be made available to both
maintainers and maintenance clients. The proposed modeling
of a software maintenance DSS was based on the van Heijst
methodology [3], which consists of constructing a task model,
selecting or building an ontology [4], mapping the ontology
onto the knowledge roles in the task model, and instantiating
the application ontology with this specific domain knowledge.
According to van Heijst, there are at least six different types of
knowledge to be taken into account when constructing such a
system: task goals, problemsolving methods, task instances,
inferences, the ontology, and the domain knowledge (see
Figure 1). (Note that Van Heijst uses the different types of
knowledge in a more generic way than we do in this
document.)

Task goals
|

are realizad by

Problem—scl\«;ing method
|

Task insltances

Treverke

ns
Inferefnces

Lo¥ws
Or&tol%gy

i w.
Domain knowledge

software evolution engineering, and software engineeringrig. 1. The various components of knowledge models [3]
evolution support). Each process domain is broken down into

one or more key process areas (KPAs). These KPAs logically For van Heijst, domain knowledge refers to a collection of
group together items which conceptually belong together. Fetatements about the domain [4], which in our research here is
example, all training-related practices are grouped into oseftware maintenance, divided into four process domains. The
KPA. A KPA is further divided into roadmaps with one orproblem-solving methods and tasks are described at length in

more best practices spanning five maturity levels.

section 5. The tool environment and conclusion, as well as
future work, are presented in section 6. Section 2 begins by
presenting the instructional engineering followed by the goals
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of the software maintenance maturity mod&8nf) used to 3 S3m Architecture and knowledge

create the DSS.

2 Instructional Engineering

Instructional engineering (IE) is a particular systemi
method in the field of education problem solving located at tqﬁ
crossroads of instructional design, software engineering ami
knowledge engineering as shown in the figure below [9].

Instructional
Diesign

Instructional
Engineering

Fig. 2. Foundations of instructional engineering [9]

statements

Software maintainers experience a number of problems.
These have been documented and an attempt made to rank
them in order of importance. One of the first reported
estigations was conducted by Lientz and Swanson [5], who
ntified six problems related to users of the applications, to
managerial constraints, and to the quality of software
documentation. Other surveys have found that a large
percentage of the software maintenance problems reported are
related to the software product itself. This survey identified
structurally complex and old source code which had been
badly documented. More recent surveys conducted among
attendees at successive software maintenance conferences [6]
ranked the problems they perceived as reported in Table 1.
These are also examples of knowledge statements about the
domain of software maintenance. Key to helping software
maintainers would be to provide them with ways of resolving
their problems by leading them to documented best practices.

Table 1. Top maintenance problems [6]

Instructional engineering is defined as [9]: “a method thatRank

Maintenance problem

supports the analysis, the creation, the production, and thé

Managing changing priorities

delivery planning of a learning system, integrating the2

Inadequate testing techniques

concepts, the processes, and the principles of instructiona

Difficulty in measuring performance

design, software engineering, and knowledge engineering.” 4

Absent or incomplete software documentation

5

Adapting to rapid changes in user organizations

Instructional engineering is born when software 6

A large backlog of requests for change

engineering principles were adapted to instructional design7
This method which proposes well-defined processes and

Difficulty in measuring/demonstrating the
maintenance team’s contribution

principles that help produce "deliveries", precisely describingg
the products of these processes. From a technical point of

Low morale due to lack of recognition and
respect for maintenance engineer

view, a distributed learning system (DLS) is an informationg
system, a complex array of software tools, digitized

Not many professionals in the field, especially
experienced ones

documents and communication services. Likewise, multi-ageni g
systems represent a DLS at delivery time as a set of agents,

Little methodology, few standards, procedures
and tools specific to maintenance

persons and computerized objects. They all interact fo 1
facilitate learning [8].

Source code in existing software complex and
unstructured

Recently, instructional design is often equated with

Integration, overlap and incompatibility of
systems

instructional engineering [11]. Instructional design andy3

Little training available to maintenance engineers

instructional engineering have in common that they offer &,

No strategic plans for maintenance

cycle that they both cover a whole life-cycle of a product fr0n|15
analysis to delivery. There are many similarities between

Difficulty in understanding and support for IS/IT
managers

engineering and instructional design in terms of methodology16
tools used and emerging trends. They both show a growing

Lack of understanding and support for IS/IT
managers

consideration for the client, tend towards quality, prototypiny17
and concurrent approach. In this sense, the expression

Maintenance software runs on obsolete systems
and technologies

instructional engineering is well justified [12]. 18

Little will or support for reengineering existing
software

19

Loss of expertise when a maintenance engineer
leaves the team or company
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There are a growing number of sources where softwageestions which have been developed to hop from node to
maintainers can look for best practices, a major challengede in the ontology. A close look at Figure 3 reveals that the
being to encourage these sources to use the same terminologyplogy concepts can sometimes combine different
process models, and international standards. The practicegintenance concepts, and, consequently, result in a set of
used by maintainers need to show them how to meet theécommendations. For every best practice of the maturity
daily service goals. While these practices are most oftemodel, there is a linked theme (or choice) that the user can
described within their corresponding operational and suppatlect (the corresponding “facts”) which will lead to a final
processes, and consist of numerous procedures, a very lasgecific set of recommendations. This one-to-one matching
number of problem-solving practices could be presented inbatween theme and recommendation contributes to a
DSS, which would answer their many questions about thosemposition of the set of recommendations directly adapted to
problems. Examples are presented in section 6. Maintenatice user context. When presenting these recommendations, a
client problems could also be linked to these internalistinction is made between ‘maintenance
problems, because of their potential impacts. When using teegineers/managers’ and ‘maintenance users/clients’ when
software maintenance ontology in the DSS, it is necessarypesenting questions. We think that the same problems is
consider the structure of the maturity model relationshiperceived for both perspectives, but we need to adapt the way
between the many process domains, roadmaps, and practicege ask a question based on the particular audience. In this
case, when a maintenance client uses the DSS, themes are
4 High level view of the S3mMDSS adapted to this culture, terminology, and level of
understanding.
According to [3], the first activity in the construction of a
DSS is the definition of task analysis, which begins, at a high The recommendations provided constitute a kind of
level, with a definition of an index of terms. This indexnvitation to implement a best practice to solve a problem.
includes words commonly used in software engineering (s&@is approach tends to invite both maintainers and clients of
Figure 3). From this index, a subset of more restrictive wor@isaintenance to become aware of a possible solution to their
is identified. This subset is a list of keywords specificallgommon problem. Expanding the 6 high-level tasks presented
recognized in software maintenance. Each keyword is thgnFigure 3, we actually implemented 12 detailed tasks, which
connected to one or more maintenance concepts. halp identify a subset of best practices related t&8he
maintenance concept in software maintenance is a concept
found in the Software Mainter\ance Body of Knowl(_edge ang S3mDSS Prototype Technology
ontology (represented in Figure 3). Every maintenance
problem identified by Dekleva has been translated into a case Next, we present the technology used, as well as an
problem and connected to the software maintenance ontologyerview of the design of the DSS. Then, we demonstrate how
Each case problem is then linked to a set of them#sis DSS can be used to help a user answer a question and how
(questions), which help the user of the DSS to navigate tcaanaintenance expert populates a complete case problem.
part of the maturity model that will propose recommendations

in the form of best practices. 5.1 S3mDSS prototype technology and high
e level design

. TheS3mDSS was built using the Java, Java Server Pages,
JavaScript, CSS, and HTML technologies. This combination

m-« of technologies was selected for its easy access via the

| Internet. Behind that, a SQL Server database was added to

T TR PTITR manage the knowledge base. This choice was justified by the
et lack of reactivity proposed by XML parsing previously. The

architecture is based on a 3-tier model, which provides easy
maintainability, and is composed of a presentation layer, a
Y business layer, and a data access object (DAO layer). The
L business layer design has been split into 2 parts: the first part

! groups together all the controlling servlets, and the second
part groups together all the business methods. Servlets ensure
proper communication between the presentation layer and the
business layer, while the business methods communicate with
the DAO layer.

(ase Prafiem

SaM Pristice revommeradations
3 P u

Fig. 3. High-level view ofS3mDSS architecture

The link between the maintenance concepts and the
maturity model is made in the concept of themes. Themes are
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Table 2. Examples of DSS questions problem that had previously been established by the expert.
The user chooses, using yes or no answers to questions (see
# Questions Fig 4), one or more case problems that represent the situation
A Are there training plans for new maintenance most similar to the one he is experiencing and would like help
engineers about generic topics like management addressing, in our example: lack of training available to
and process activities? maintenance engineers. With this case problem, 11 themes
B Do maintenance engineers periodically update were presented to the user in the form of questions (see Table
their knowledge associated with the software that 2). The user will find facts for each practice (theme), and then
they maintain and its infrastructure? he can answer yes or no to any of the themes. As a function of
C Are maintenance engineers trained and motivated the  facts chosen, the system composes a set of
to perform  well when using the recommendations for the user.
processes/services and their support role?

D Is any training communication with customers The DSS prototype has a number of user interfaces that
offered to software maintenance engineers? are used to query for solutions and also populate the
E Are any internal benchmarking data used to guide information. This is presented in detail during the workshop.
the training of maintenance resources? To populate the information a maintenance expert enters
F Does the maintenance organization have a Maintenance cases and link them to the maturity model set of
training budget? practices for potential solutions. This interface allows
G Are there plans describing the training needed for maintenance_ expe_rts_ to add, mod_ify, or delete any of the DSS
each maintenance position and for individual concepts. With this interface, malntenance_ experts can add a
application software? complete case to the .DSS by respecting the sequence:
H Is there planned training time? recommendation, question, case problem, maintenance

| Do senior maintainers orientate new employees? concept, keyword, and word order, because of the needed

3 Are training needs defined for both technical and links between elements. Experts can also fill in information
management responsibilities for each like the element name, help content, or links to upper and

development project? lower elements.

K Do individuals working on predelivery and

transition receive the training deemed appropriate
by the software developer?

All existing elements are accessible by conventional
HTML lists, and can be added very easily by selecting and
pressing a button. When the validation button is pressed, an

Currently, more than 550 words and 70 keywords ha\‘/eleddltlonal interface is presented, where association

been introduced into the DSS. Five maintenance proble grcentages between linked elements can be selected. Experts

identified by Dekleva were introduced and took 17 hours fgin use HTML markups to add hyperlinks, lists, or tables.
address. We estimate that a further 2,000 hours are require%to )

populate the knowledge base for all t88m practices for Conclusion and future works

maturity levels 0, 1, and 2. The DSS has 3 different interface
types: administrator, expert, and user. The administratgr
!nterface manages access rlghts to the PSS’ Wh_'le the ex sible answers associated with each possible question. In
interface offers experts the option of adding new index wor is paper, we propose a decision support system (DSS) that
keywords, concepts, cases, themes, and recommendations |

. totld  hel ide th toward iat
the next section, we demonstrate how the DSS helps a ufsge({ cp guide © user fowards an appropriate

i tion: H i intainer ommendation. The next step in this research project is to
answer a specific question. How can [ improve a maintaineley yinye the work of populating the DSS with a large number

Next, identifying the best practices in a maturity model is
difficult task, considering the number and the multiple

training. of cases [7], add levels of maturity, and validate the results
with maintenance experts and end-users to determine whether
A Y5 b Y05 mp CYES i ... 285 = SPACIfic Practice or not the DSS could be a useful support tool to guide

maintainers in exploring the content of the detailed
recommendations of the software maintenance maturity
model.

No-» Recset = Recset + RecZ
L No == Rewsel = Rewsel # Recc

MNo—» Recset = Recset + RecB

No - Recset = Recset + RecA

Fig. 4. Effect of Yes/No answers i83m°>

The DSS presents the user with the case problems
associated with the selected maintenance concept in order of
priority. A percentage of relevance is attached to each case
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Abstract — The Athenian democracy is worthy of
study if for no other reason than that it was
inspiration for many academic fields. This project
highlights some institutions and policies of the
Athenian democracy, during its flowering in the
fifth and fourth centuries BC, in order to interpret
them for the benefits of networked learning
communities. Concepts such as ephebes and the
power of reward can be applied to both the
ancient and digital era, without implying an exact
parallel..Praxis and further research are required
to test the validity of the theory presented.

Keywords: Ephebes (new members), Poli, Power of reward, ,
Street —level epistemology, Epistemic fluency.

1 Introduction

During the course of history, people form alliances, political
parties, societies, associations and communities of practice to
share and exchange commodities, ideas or find social support
and national or personal identity. Bickford and Wright (2006,
p. 42) explain that e-communities form shared values, and
agreement on goals because teams have powerful qualities
that shape learning and motivate its members to exceptional
performance. In the field of educational research, there is an
on-going dialogue about democratization, open resources,
self-regulated learning and social networking. What needs to
be clarified is that Democracy does not mean freedom from any
form of control. It presupposes training (real life-experiences,

epistemological awareness), logos (critical thinking), ethos
(ethical criteria), and skillful governance.

Aristotelian philosophy (the Politics, 335 B.C) is one that
influences democratic practises, based on the concept that
man is ‘political being’ by nature. Every action, leaming,
voting, working has direct or indirect political (social) impact
on the society (poli). In this philosophical background,
learners and tutors have political duties and rights, living
within a community with laws and customs (Reynolds, 2009).

Networked leamning communities, committed to helping adults
pursue their interest in lifelong learning, is the focus of this
project. Networked learning societies have been influenced by
the democratic principle that learner-to-learner interaction
promotes the inner dialogue and consequently transformative
learning. Furthermore, universities have embraced flexible
Open and Distance Learning (ODL) programs to open and
cater to new markets for higher education. The ground has
shifted quickly in favor of the flexibility and power of
networked communications technologies to provide service to
increasingly diverse and dispersed student cohorts. In order
for networked learning to be a viable long-term means of
provision, it must demonstrate an ability to support learning in
a sustainable way. The challenges are to provide high quality
learner and tutor support in networked environments based on
logos, ethos and well-organized infrastructure.

The ultimate goal is to design harmoniously balanced
networked environments that can be used by different people
or institutions with different learning objectives, setting the
rules of the game in such a way that users cannot violate them
and at the same time, freedom of speech and circulation of
information are protected. The Athenian democracy can be
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described in this framework as an experiment remarkable
enough to deserve attention. What policies and institutions
helped the Athenian democracy be so prosperous? How can
the lesson learnt (on policies and institutions) be interpreted
for the benefit of networked learning cohorts?

The Focus of the Research

The ancient Greeks believed that individuals should be free as
long as they acted within the laws of Greece. The two most
important concepts that the ancient Greeks followed were
found inscribed on the great shrine of Delphi, which read
"Nothing in excess" and "Know thyself". In the same line of
thought, contemporary economics are generally defined as the
study production, distribution and consumption of resources
according to market demand. Democratization and economics
are closely related because the one cannot succeed without
the other. Economy of knowledge, leamning needs analysis
and efficient planning could assist online democracies.

According to Christopher Blackwell (2002), in 508 BC, Athens
became the first society in ancient times to establish
democracy. Democracy came from the Greek words, demos,
meaning people, and kratein, meaning to rule. This form of
government was used at a meeting place, which the Greeks
called the Assembly (discussion forum). Actually, the people
governed themselves, debating and voting individually on
almost every issue. The Athenian democracy was not of
course, a chaotic situation of mob rule. The Athenians
understood the value of checks and balances and of enforcing
time for reflection before acting. They understood that
professionalism is necessary in certain jobs, that
accountability was necessary in most jobs, and that some jobs
required absolute job-security. Despite its moments of
imprudence, injustice, and indecision, Athenian Democracy
came to provide a successful political system, which still
influences the way people think in different fields. Therefore, it
could be useful to see networked leaming communities
through this lens. The first stage is how to welcome and
support new members.

New Members in Athenian Democracy
& Networked Learning (NL)
Communities

In Athenian Democracy, young members presented
themselves to officials of their discussion forum and were
enrolled in the participant list. There were some important
limitations taken into account before enrolment. The member
should have Athenian parents; further, the new young
member must never have avoided fighting a battle or paying
his debts. To illustrate further, the new member had to create a
very primitive form of e-portfolio (personal profile) before fully
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participating in the democratic processes. The new members of
the assembly had to go through a two year period as ephebes
(preparation stage) after which they were members of the
citizen body (Blackwell, 2002).

In the same manner, new members of e-learning communities
should be chosen (or make that decision themselves)
according to the ethos (ethical criteria) and logos (critical
thinking) of a NL environment. Supporters of democratic
ideology often overlook that people need to be educated to
respond effectively to the demanding democratic environment.
Thus, appropriate orientation and support can improve the
quality of social interaction aiming at life — long exchanges of
information.

In the networked learning arena, members with fewer
experiences need training to create their e-portfolios, acquire
digital literacy and epistemic fluency. E-portfolios (know
thyself) could be a tool not only for reflection and self-
assessment, but also democratic participation in learning.
Moreover, digital literacy, adaptation to e-learning platforms
and quest for information through online libraries could
facilitate interactivity and minimize technophobia (Alkalai,
2004). Educational epistemic fluency can be defined as the
ability to recognize and participate in educational discourses.
Epistemic fluency develops through interaction with other
people who are already relatively more fluent (Goodyear &
Zenios, 2007). The correlation between education and
democracy is clear. “Education increases the society-wide
support for democracy because democracy relies on people
with high participation benefits for its support” (Glaeser et al.,
2007 pp. 93-94).

The Power of Reward

Despite the fact that it was a great honor to be an Athenian
citizen, every citizen was paid for attending the Discussion
forum, to ensure that even the poor could afford to take time
from their work to participate in their own government. A
historical anecdote recorded in Aristotle's Constitution of the
Athenians supports this assertion: In 411, when a group of
Athenians temporarily overthrew the democracy and
established an oligarchy, one of their first acts was to pass a
law that no one should receive pay for political activity,
referring to the subsequent regime of 411 and 410. In the 4th
century, when Timocrates had proposed that the Athenians
loosen enforcement of penalties against those who owe debts
to the state, Demosthenes claimed that there would be no
money left in the treasury to pay for attendance at the
Assembly. He went on to equate that outcome with an end to
democracy (Blackwell, 2003). To make a long story short, the
Greeks relied heavily on the power of reward, meaning that
they benefited economically, ethically and socially from their
democratic involvement (Josiah, 2008; Hansen, 1999). Pericles
in his Epitaph claimed “that where the rewards for merit are
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greatest, there are found the best citizens” (Anastasiou, 1986,
p-8).

The power of reward works as positive reinforcement and
enhances social ties within learning communities. Parchoma
(2005) adapts French and Raven’s work categorizing the power
to offer rewards among the five powers that influence the
development and sustainability of a virtual organization. In the
same train of thought, Parchoma (2005) refers to Laks’ work in
defining reward power as “the most effective basis for
expanding opportunities,” and “the fuel upon which the work
is accomplished is the rewards received by the people who do
the job (p. 472).”

The democratic government of Athens rested on three main
institutions, and a few others of lesser importance. The three
pillars of democracy were: the Assembly of the Demos, the
Council of 500, and the People's Court. In NL communities, the
terms discussion forum, e-community managers, and tutors’
team will be analyzed aiming at envisioning the democratic
ideas without implying an exact parallel.

Athenian Democracy: The Assembly of Dialogue

The Assembly (the Ekklesia) was the regular opportunity for
all citizens of Athens to speak their minds and exercise their
votes regarding the government of their city. The Assembly
became synonymous with democracy because of participation
and dialogue required (Blackwell, 2002).

The discussion forumof e-learning communities could be built
in the same mentality as the Assembly. After all, the net has
opened a “world of discussion” (Fox, 2002), allowing people to
express themselves and learn from one another. Dialogic
education draws parallels between democracy and education.
It is based on the principle that learmners must be seen as
subjects acting upon content instead of objects to be acted
upon or to receive content. "Don't ever do what the learner
can do; don't ever decide what the learner can decide.” (Vella,
2002, p. 16). Once there is conversation there is hope to
resolve every conflict. As Habermas argues, in dialogue there
is a “gentle but obstinate, a never silent although seldom
redeemed claim to reason” (Habermas, 1979, p. 3). However
distorted our ways of communicating are, there is within their
structures a “stubbornly transcending power” (Habermas,
1979, p.3). Salomon (1998), Kreijns (2003) and others
emphasized social dialogue as an integral part of learning,
rather than something seen as peripheral to the more important
task-based activities. Concisely, the more effective the
dialectic process, the better democratic education is served.

Athenian Democracy: The Council & e-
Management

Blackwell, (2002) describes the Council of 500 represented the
full-time government of Athens. It was an advisory citizen
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body of the Athenian democracy. The Council could issue
decrees on its own, regarding certain matters, but its main
function was to prepare the agenda for meetings of the
Assembly (Discussion forum). The Council would meet to
discuss and vote on "Preliminary decrees" and any of these
that passed the Council's vote went forward for discussion
and voting in the Assembly. Aristotle claims that before taking
their seats on the Council, newly selected Councilors had to
undergo scrutiny (dokimasia), an audit of their fitness to serve.
As far as the online learning communities are concerned, the
Council could be e-community managers or Networked
workers. Ford (2008) among many others claims that the job of
e-community managers is one of the most promising jobs for
the years to come.

What would be their role? In some academic settings, online
community managers are module conveners (tutors who
manage module content and processes). They can act as an
advisory body, preparing the agenda for quality teaching and
learning. The agenda may aim at increasing demand for highly
skilled labor, which can deal fast and effectively with the
multidisciplinary challenges of global economy (Baumeister,
2005):

¢ Be responsible for the effective digital tools (fit-for-
purpose tools) used to serve the learning objectives
and relieve lecturers for their huge workload.

¢ Give participants extra incentives to sustain their

interest in e-learning and maintain social ties.

Fulfill the expectations of the knowledge economy and

its permanent pressure for innovations.

e Promote bottomup approaches to raise the awareness
of'the individual participant to new requirements and
help educational institutions to adjust organically to
the new situation.

e Promote critical thinking.

¢ Give people choices and allow space for differences.

An e-leaming community needs much effort and careful
organization to built social trust in order to ensure
transparency and information exchange just as the council did
ages ago. To achieve efficient e-management of the online
democratic community, tutor-module conveners specialized in
technology-enhanced learning could help to sustain life-long
learning.

Athenian Democracy: The People's Court and
Democratic Norms

Of equal importance to the Assembly and Council, was the
People's Court. The courts were the ultimate guarantor of
democratic rule, and so the juries that ruled those courts had
to be as democratic as possible.

Timekeeping was also important during the course of trials, to
ensure that the plaintiff and the defendant had equal time to
speak. Aristotle describes the water-clock (klepsydra) that
measured the time for each side's speeches.
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The people’s court could be tutors within the frame of online
communities. Their roles focus on learning outcomes, teaching
methodologies and time-management. “The effective online
educator is constantly probing for learner comfort and
competence with the intervening technology, and providing
safe environments for learners to increase their sense of
Internet efficacy” (Anderson, 2008, p. 48). Similarly, Bransford
et al. (1999) argue that effective learning is bounded by the
epistemology and context of disciplinary thought. Thus,
online tutors must be very well informed and acknowledge the
change from an era of shortage to an era of abundant content
that needs careful filtering.

Epistemology & Ontological
Implications of Democratic Communities

Epistemological perspective or position
Epistemology justifies truth claims by defining criteria that
make a claim true. Democratic ideals could embrace street—
level epistemology or economic theory of knowledge. By
definition, the Greek words democracy and economy can be
broadly translated the former as management of community
and the latter as management of personal resources. In other
words, it would be difficult to have a socially fulfilling
community without effective personal policies.

Hardin (2002) describes street—level epistemology as an
“economic theory of knowledge for the ordinary person” (p.
214): why an individual comes to know various things. In
Hardin’s economic theory, it makes sense to say that different
people get to know different things in the same context. It is
ideal in lighting up the democratic NL community because the
participants are their own judges. “Each of us sees different
things, and what we see is determined by a complicated mix of
social and contextual influences and/or presuppositions”
(Moses & Knutsen, 2007, p.10).

From a different perspective, in standard philosophical
epistemology, knowledge is ‘justified true belief’. According
to Hardin (2002), street-level epistemology is personal
knowledge that can be mistaken. It can be argued though that
the members of networked leaming societies could make
informed beliefs or educated guesses since they are supposed
to be trained to the principles of logos and ethos.

The essence of the theory is not characterized by justification
but by usefulness for the people involved. After all, street-
level epistemology as an economic theory is based on the full
benefits and costs of coming to know and use knowledge. It
does not presume full knowledge, but it does presume social
construction Therefore, the important aspect to know is how
the person has come to have his/her beliefs. Hardin follows
John Dewey’s ‘pragmatic rule’ (2002, p.215): in order to
discover the meaning of an idea, ask for its consequences.
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This epistemological stance is closely associated with the
concept of power of reward. People invest more time and effort
when the perceived benefits are greater. The rewards may be
intrinsic, extrinsic or both and they could contribute to the
knowledge economy (knowledge as a product and tool) (KE),
which is a significant force within the learning society.” The
influence of the KE across all aspects of life makes it a
“powerful social, political, cultural, and educational force”
(Parchoma & Dykes, 2008, p. 633).

Ontological iimplications of economic theory of
knowledge

The ontological assumption is subjectivistic: the people view
“reality” under different light. The word reality is in quotation
marks because the writer and the readers of this project may
have different ideological perspectives. Following Personal
Construction Theory (PCT), - “observer bias” points toward
the construction of reality — even in scientific work. Kelly
suggested that the PCT was based on the philosophy of
“constructive alternativism”: “to assume that all of present
interpretations of the universe are subject to revision or
replacement” (Kelly, 1955, p. 122). There are always some
alternative constructions available to choose among in dealing
with the world that can contribute to knowledge economy.

Despite the fact that the process begins with a subjective
view, the reliability of democracy increases as different points
of views are incorporated into a socially ‘agreed’ way of
interaction and participation. This ontological assumption
does not infer subjectivity of knowledge itself. The subjects
questing for truth interpret their findings according to the
economic theory of knowledge (usefulness). Metaphorically
speaking - as in Darwin’s theory: Evolution of Species -
people accept or refute ideas according to their social survival
and personality. They choose ideas and praxis that help them
to excel at the fast changing world of knowledge and the
community benefits as a whole too.

In reference to this project, every community socially
constructs the language and norms that ensures or not its
future. Each member has to play an active role if his/her view
of the world can be seen through the NL communities”’ lenses
in the knowledge economy arena.

The Dark Side of Democratic e-
Communities

Implications and complexities always exist. The purpose of this
paper is not to dig deeper in this direction. Different
definitions of democratic theory and even anti-democratic
ideology keep the debate ongoing. Critics started from
Socrates and continue to this very date. The dark side of
democracy more closely related to NL communities could
entail mainly the ideas of irrational decision-making,
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monoculture (single, homogeneous culture without diversity)
and demagogy.

To start with, economists such as Milton Friedman and Bryan
Caplan (2005) have strongly criticized the efficiency of
democracy. They base their criticism on the premise of the
irrational voter. Meaning that voters are highly uninformed
about many political and social issues, especially relating to
economics, and have a strong bias about the few issues on
which they are not very knowledgeable. Moreover, the dark
side of democracy was equally gloomy because of prejudices
against women and other cultures. The democrats of that age
(5th B.C.) strongly believed that non-Greeks could not
participate in democratic process due to lack of education and
different culture (Papageorgiou, 1990).

The greatest fear of the Athenians was demagogy. The
demagogues were orators or political leaders, who gains power
and popularity by arousing the emotions, passions, and
prejudices of the people. In the same line of thought, Barry
(2000) refers to the work of the Italian thinkers Pareto and
Mosca who argued that democracy was illusory, and served
only to mask the reality of elite rule. Indeed, they argued that
elite oligarchy is the unbendable law of human nature, due
largely to the apathy and division of the masses (as opposed
to the drive, initiative and unity of the elites), and that
democratic institutions would do no more than shift the
exercise of power from oppression to manipulation.

To enlighten some dark corners of democratic e-communities,
a form of ‘aristocratic democracy’ could be considered. The
terms are translated based on original Greek words as the best
rules in every domain. Allocation of labor, according to skill
and knowledge could establish ‘aristocratic democracy’; that
is why, emphasis is put on the ephebes, the preparation stage
so that the participants are able to make informed decisions
and learn how to negotiate meaning. Life-long learners have to
play an active role in making choices for themselves and their
community. As Schumpeter wrote, “without the initiative that
comes from immediate responsibility, ignorance will persist on
the faces of the masses of information however complete and
correct” (1942, p.242). Furthermore, e- community managers
could facilitate social networking be they the specialists. Last
but equally important, professors could not only filter the vast
information available and assist construction of new
knowledge, but also support synergy of different cultures.

Cultural pluralism could illuminate e-communities that are more
democratic. Cultures differ in what people develop and
contribute to the world civilization (Kim, Yang, & Hwang,
2006). Intercultural conflicts are often the most difficult to
resolve because the expectations of the disputants can be
very different, and there is much occasion for
misunderstanding. Community managers and all participants,
therefore, could negotiate and share ethics, pedagogy and
learning objectives to resolve expected or unexpected
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conflicts. Aristotle maintained that the well educated in the
task and those willing to spend time and effort to pursue
virtue-
(Papageorgiou, 1990).

excellence and ethos- should rule and prevail

Conclusions

The purpose of the proposal in this paper was not to imply
exact parallel between ancient Athens and contemporary
Networked learning communities, but to envision a different
perspective of e-communities, especially for undergraduates or
those less experienced with either social networking or
democratic processes. Irrational choices, cultural conflicts, and
demagogy hinder the evolution of online and real time

democracies. Democratic policies may alleviate the situation,

but they are not panacea. The Athenian political system, albeit

only a framework for constructive engagement for all people
involved, could promote education and allocation of services
and labor that safeguard ‘aristocratic democracy’. What needs

to be investigated further is how to enhance dialogue and

critical thinking by any means to help people make economic
decisions related to knowledge construction. In other words,

participants could learn how to analyze their needs and quest

for information most valuable for their professional practice.
Community managers, like the ancient council, could enhance
social networking services and relieve tutors from their

workload. After all, tutors act as the people’s court judge,

deciding and planning how to transform learning into real-life
experiences. What remains to be seen is how to implement this

proposal into praxis.

“Knowledge must come through action; you can have no test,

which is not fanciful, save by trial”.

Sophocles Greek tragic dramatist (496 BC - 406 BC)
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ABSTRACT

In this paper, we present a pervasive assistance system for mobile lifelong learning. It constitutes a solution for mobile
professionals motivated to improve their skills through a lifelong learning process. Those have to move from place to another
to accomplish their duties which make very difficult the mapping of their schedule to lifelong learning centers ones. The
proposed solution, which has to respect some assumptions, is performed in four steps: learning centers localization, learning
centers courses matching with mobile professional curriculum and level, learning centers courses schedules matching with
mobile professional free time, and mobile professional subscription according to learning centers vacancies. These tasks are
achieved thanks to dedicated collaborating agents.
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1. INTRODUCTION

Lifelong learning includes all learning activity carried out throughout life, with the aim of enlightening
knowledge, skills and capabilities within a personal, civic, social and/or employment-related viewpoint. It is
often self-directed, interest and needs driven. Technological advancements have delivered pervasive systems
based on mobile devices and applications which meet requirements of an important number of persons that fail
to pursue their studies because of various reasons and keep their ambitions for graduation or post-graduation into
their hearts. Mobile Professionals (MPs), a subset of this kind of people, can find themselves in desperate
situations when they have ambitions and will to improve their skills but they can’t match their work schedule
with their class one. In fact, they are handicapped by their mobility and the inflexibility of Long Life Learning
Centers (3LC).

A MP, also called in our context a Mobile Learner (ML), usually moves from place to place connected by a
road network, to take care of his permanent and occasionally customers dispersed geographically. The ML
activities may vary in time and can allow him to have a free time at any moment. The ML has to react quickly in
front of happening events to catch an eventual course or exam. To perform this objective, he has to find a 3LC, a
class and a place in an acceptable time, while moving in one of the roads (e.g. in his car or on his feet). This can
be performed using mobile devices well equipped to query distant databases and get efficient answers while
moving. Answers can be ensured through a mediator implemented thanks to wireless and mobile network
architectures (Lin and Chlamtac, 2001), able to provide efficient responses for location dependent queries
triggered by MLs.

The goal of this paper is to propose an approach based on pervasive assistance system for mobile learners
able to localize, to match MLs free time with scheduled courses, and to make reservation of learning resources
while being in motion. It supposes the following assumptions: The 3LCs are distributed in various locations, the
3LCs are grouped and managed in one centralized structure, and MLs can get their lectures in any of the 3LCs.

This paper is organized as follows: in section 2, we present the state of the art related to pervasive systems. In
sections 3 and 4, we describe the proposed solution. In sections 5, we introduce an overview related to the
implementation. We finish by the conclusion and future works.
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2. STATE OF THE ART

Learning is populated by new concepts and technologies which might be used to enhance lifelong learning.
Indeed, x-learning such as e-learning (Stockley, 2003), m-learning (Caudill, 2007) and p-learning (Syvénen et
al., 2005), represent various approaches that were adopted for distance learning purposes. However the utility of
X-learning don’t reside only in being far from educational institution but also it lets the learning opened to any
person, any age, at any educational level and social class or job (Reding, 2000).

E-learning involves the use of a computer in some way to provide training, educational or learning material
(Stockley, 2003). It is a principal solution for distance learning which has emerged considerably with the
development of the internet. It is based on providing practical tools via the internet and provides the potential for
cooperation and interaction (Bourne and al., 1997).

M-learning is defined as learning with mobile technologies when the learner is not in predetermined location.
This system is related to mobile devices that are available and used by all people, such as Personnel Digital
Assistant (PDA), pocket personal computers or smart phones. It ensures the effectiveness in the professional
domain and provides a way to learn wherever and whenever (Caudill, 2007; Schrum, 2002).

Pervasive computing was originally discussed as a new manner of thinking about computers (Weiser, 1991)
taking into consideration the human world and giving the occasion to computers to be out of sight in the
background while being an integral but invisible part of people’s life. Nowadays, it is integrated, in general, with
all sides of ordinary life and; in particular, in educational activities. Furthermore, the use of mobile devices for e-
learning entails the use of the appropriate standards and the creation of an environment for self-motivated
learning (Chang, 2002; Lin, 2004). Pervasive learning is learning enhanced, by taking into account unsolved
constraints, with intelligent environment and context awareness. It is an immersive experience which mediates
between the learner's mental (e.g. needs, preferences), physical (e.g. objects, other learners) and virtual (e.g.
content accessible with mobile devices, artefacts) contexts (Syvénen et al., 2005). Pervasive learning
environment, that has to be offered to nowadays learners, is a collection of mobile users, mobile services, mobile
devices, contexts and policies (Syukur and Loke, 2006) through which apprentices can become totally absorbed
in the learning practice. In that perspective, we aim to offer to MLs a pervasive learning atmosphere able to
respond efficiently to their needs through a combination of the above tools with Location Based Services (LBS)
concepts and tools.

Data warehouses (DW) play a central role in current Decision Support Systems (DSS) because they provide
crucial business information to improve strategic decision-making processes (Inmon, 2002). DW components are
usually depicted as a multi-layer architecture in which data from one layer is derived from data of the previous
layer (Jarke and al., 2000). The main layers of targeted system are two. The first one is concerned with mobile
devices used by ML, and the other layer is concerned with a repository where data residing on mobile devices
are gathered.

The architecture of data warehouses falls into three categories (Chao, 2004; Liu and al., 2006): virtual view,
materialized view, data mart approaches. We opt for the materialized view approach in which the repository of
the data warehouse encloses the data schema and the physical data composed of all significant information in the
data warehouse.

Various approaches for the development of DW systems have been proposed in the last few years. In

(Kimball and Ross, 2002), the DW design is based on the use of the star schema and its different variations such
as snowflake and fact constellation. In (Golfarelli, and al., 1998), authors propose the Dimensional-Fact Model
(DFM), a particular notation for the DW conceptual design. In (Tryfona and Busborg, 1999), the building of a
conceptual multidimensional model of the DW repository from the conceptual schemas of the operational data
sources is proposed. In (Abell6 and al., 2006), a conceptual object-oriented multidimensional model called
YAM2 for designing the DW repository is presented. In (Lechtenbdrger and Vossen, 2003), authors propose a
well-structured approach to formalize the development of the DW repository, based on a set of multidimensional
normal forms, in order to obtain the correct conceptual model of the DW repository from the operational data
sources.
Concerning the development of ETL processes, a conceptual model is proposed in (Vassiliadis and al., 2002).
This model is customized for the tracing of inter-attribute relationships and the respective ETL activities in the
early stages of a DW project. Furthermore, in (Vassiliadis and al., 2005), the logical design of ETL scenarios is
presented. This logical design is based on a metamodel particularly customized for the definition of ETL
activities by following a workflow like approach, where the output of a certain activity can either be stored
persistently or passed to a subsequent activity.
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3. THE PERVASIVE ASSISTANCE SYSTEM

Using his mobile device, any mobile learner interacts with a mediator based on main four agents. He submits
a query aiming to localize a 3LC able to provide to him a course corresponding to his level. The query includes
data describing ML position determined by a global positioning system, preferences administered by ML to
indicate his availability, and ML desired courses and levels associated to them. All these mobile object data is
combined with 3LCs data to deliver adequate answers.

3.1 Matching mobile learner needs

Any ML, obviously, ask the following questions: Which are the nearest 3LLCs close to my current position?
Is there some classes corresponding to my planned courses and to my level? Do those classes’ schedules match
with my free time? Is there available place in these classes?

Our approach is performed to ensure providing answers to above questions through a location based services

application interface implemented on the ML mobile device and based on the following agents:

» 3LCs Locator: following an ML query, the 3LC Locater agent determines the Continuous k Nearest
Neighbors (CkNNs) 3LCs thanks to Delaunay Triangulation based On road (DTr) (Khayati and Akaichi,
2008). DTr provides a valid response for continuous research of the k-Nearest Neighbors according to
ML position (for examples: Seek for me the 3 closest 3LCs from my current position?).

» Classes and Level Matcher: The result of queries, obtained above by the 3LCs Locator, is a set of 3LCs
localized in the road network map of the ML current region. For a ML, it is not most of the times a
matter-of-fact response. In fact, more than determining the point of interests, the learner desires are to
distinguish if these points enclose some classes corresponding to his planned courses and to his level.
This is achieved through the Classes and Level Matcher agent which is able to match the planned courses
stored in ML mobile device database with the located 3LCs databases. The matching, of course, takes into
account the level reached by the ML and the course level provided by the 3LCs.

» Free Time Matcher: After the above matching, another one has to be performed. It consists on looking for
if the computed courses schedule corresponds to the ML proposed free time. This is achieved through a
matching performed according to free time preferences stored in ML mobile device database with the
3LCs courses schedules tables.

» Availability Matcher: The last step consists on determining if there is an available place for the ML in the
selected 3LC. Availability Matcher agent looks for such availability into the 3LC database and informs
the ML. If it is a positive answer the latter decides on its subscription into a class.

3.2 An alert system

Most of the services presented above are interactive. Obviously, this interactivity has to be decreased due to
the professionals’ mobility related to their work nature. This can be ensured by defining alerts according to ML
preferences such as those specifying free times, programmed locations at programmed times, etc. The mediator
may extract preferences information to compute matching performed by the above agents without interaction
with users, and alert MLs in an adequate time. Those have only to visualize such messages and to decide,
whether or not, they are tolerable to their eventual needs. In fact, needs may evolve with time and leads to
inadequate propositions when preferences are not updated. The following figure 1 describes the alert process
through a simplified algorithm.

Figure 1. Alerts Algorithm

Algorithm Alerts (ML preferences);
Begin
For each ML do
Begin
Step 1: Determine the list of 3LCs €1 according to ML position;
Step 2: Determine the sub list of 3LCs (€2 < €1) according to ML desired course and level.
Step 3: Determine the sub list of 3LCs (€3 < €2) according to ML availability.
Step 4: Determine the sub list of 3LCs (€4 < €3) according to 3LCs vacancies.
Step 5: If not empty €4 send it to ML.
End;
End.
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The first step is performed thanks to 3LCs Locator agent which determines the continuous k nearest
neighbors to ML current position. It uses DT, to filter a first list (¢1) of 3LCs eventually reachable by ML. The

list €1 is provided to Classes and Level Matcher agent which has to perform the second step. It consists on the
matching of the planned courses stored in ML mobile device database with the located 3LCs databases by taking
into account the level reached by the ML and the course level provided by the 3LCs. The result of this second

filtering is a list €2 of 3LCs providing courses belonging to ML curriculum. The list €2 is an entry for the third
step performed by Free Time Matcher agent which has to verify if the computed courses schedule corresponds to
the ML proposed free time. This is achieved through a matching performed according to free time preferences
stored in ML mobile device database with the 3LCs courses schedules table, and giving as a result a list of 3LCs

(€3). This latter serves as an entry to Availability Matcher agent to perform the forth step. It consists on
determining if there is an available place for the ML in €3. Availability Matcher agent looks for such availability
into the 3LC database and informs the ML with €4. Results can be visualized by ML on a map in which we show
elements of 4.

4. ML ACTIVITIES ANALYSIS

In our proposed system, a huge of data is manipulated. Obviously, the analysis of this data may help to
enhance 3LCs activities and MLs success. This is performed by gathering and historizing data about 3LCs and
MLs activities related to learning process into one repository called Pervasive Data Warehouse (PDW).

A data warehouse is a subject-oriented, integrated, time-variant, and non-volatile collection of data in support
of management's decision making process (Inmon, 1992). Our PDW is subject-oriented because it is organized
around major subjects, such as ML, 3LC, and courses. It is integrated because it is constructed by integrating
multiple heterogeneous sources, such as MLs and 3LCs databases and transaction records related to learning
process. It is time-variant because data are stored to provide information from a historical perspective (e.g., the
past 3-5 years). It is non-volatile because it is separated physically of data transformed from the application data
found in the operational environment. Moreover, it includes spatial and temporal data about movements of
mobile learners.

A data cube consents to model and viewed data in multiple dimensions. Those are the perspectives with
respect to which we desire to maintain records. For example, we may create a Mobile Learner Activities (MLA)
data warehouse in order to keep records of the 3LCs’s assignments with respect to the dimensions time, ML,
branch, and location. These dimensions allow the 3LCs centralized administration to keep track of things like
monthly assignments of MLs, and the branches and locations at which the MLs were assigned. For example, a
dimension table for ML may contain the attributes ML identifier and name, initial ML 3LC, etc. A
multidimensional data model is typically organized around a central theme, like ML activities. This theme is
represented by a fact table which includes numerical measures destined to analyze relationships between
dimensions. Examples of facts for a MLA data warehouse include number of assignments, learning time spent,
number of courses, etc. The fact table contains also keys to each of the related dimension tables.

Using the above information many types of analysis are conducted on both MLs and 3LCs activities leading to
decisions that can be made on enhancing 3LCs infrastructures and MLs work assignments and/or success.
Analysis can be also conducted on alerts by including another fact table called Alerts which shares dimensions
time, location, etc. with the other two fact tables ML and 3LCs Activities. Analysts may make trigger queries
about rates of MLs subscription following sent alerts. This may lead to enhance MLs administered preferences
by performing adjustments on them.

5. CONCLUSION AND FUTURE WORKS

In this work, we proposed a pervasive assistance system for mobile lifelong learning. It constitutes a solution for
mobile professionals motivated to improve their skills through a lifelong learning process. The solution is
performed in four steps: learning centers localization, learning centers courses matching with mobile
professional curriculum and level, learning centers courses schedules matching with mobile professional free
time, and mobile professional subscription according to learning centers vacancies. These tasks are achieved
thanks to dedicated collaborating agents exploiting data gathered from 3LCs and MLs databases. Moreover, the
proposed system generates alerts, indicating classes’ vacancies, according to ML preferences. All activities
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described above generate data which are integrated into a data warehouse and analyzed according decision
makers’ needs.

Future works will focus on many aspects such as conceptual modeling of ML trajectories data, enhancement of
analysis through a trajectory data warehouse equipped with new OLAP operators and data mining techniques.
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Abstract

Online learning continues to grow in popularity and scrutiny, with both points of view
demonstrating noteworthy issues that warrant further investigation. This paper goes
beyond basic best practices to facilitate an online class, but carefully examines the critical
elements needed to create a Quality Online Learning Experience also known as the
QOLE. The Quality Online Learning Experience brings together best practices of online
facilitation to create a complete learning experience that capitalizes on learning
opportunities creating a collaborative environment of teaching and learning that is
consistent, effective, and synonymous with quality adult learners demand and expect
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Introduction

The impact of the Internet to businesses over the last 10 years includes innovative
ideas, phenomenon, and a plethora of new potential customers. Educational institutions
reap the same rewards as businesses by using the Internet to provide many innovative
ways to bring the classroom experience online. Kartha (2006) explained benefits of
online education eliminate distance concerns and strict time constraints of traditional
universities and replace them with convenience, flexibility, and a more effective way of
learning. Educational institutions continue to search for the best methods that will
provide a Quality Online Learning Experience (QOLE) for all students regardless of the
students selected course of study.

The online student may significantly differ from the traditional student. Bocchi,
Eastman, and Swift (2004) asserted that successful online students must have a strong
motivation to succeed, discipline, the ability to manage time, and an ability to work
alone. These qualities can vary from student to student based on age, work ethic, and life
experiences.

As an online instructor of adult education, | decided to focus on four essential
elements of providing a Quality Online Learning Experience. The elements are based on
my assumptions and beliefs as an online facilitator supported by scholarly works from
professionals in the industry and studies completed over the last 10 years. The elements
of a QOLE are a combination of suggested practices and instructional methods that
attempt to maximize the potential of online learning environments.

Assumptions

As a facilitator, | have assumptions about adult learners taking online classes. The

assumptions of the online adult learner are as follows:

Online adult learners require flexibility

Online adult learners are self motivated

Online adult learners are require constant feedback

Online adult need to understand how lessons are applicable to real world

situations

e Online adult learners can offer insight and additional information gained from
professional experience that contradicts the textbook

In many cases, online learners seek out distance education programs because of their
inability to adhere to traditional university schedules that require learners report to class
certain days of the week on a fixed time schedule. Ostrow and DiMaria-Ghalili (2005)
stated, “Web-based courses are highly desired by students because of the convenience of
time and place” (p. 5). Adult learners may have other commitments such as day jobs and
or the responsibilities of being a homemaker. While some may argue that any pursuit of
higher education requires motivation, online learners require a high level of motivation in
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order to achieve success in their scholarly quest for higher education. Lee and Busch
(2005) explained students in online or distance education programs tend to have higher
grades on homework and examinations because online learners are usually self directed
and highly motivated. My method of teaching recognizes the motivation required by
students and incorporates all of my assumptions into a teaching philosophy that
understands the needs of the online adult learner as well as the role and responsibility of
the instructor.

Teaching Philosophy

My teaching philosophy is based on my area of expertise, Business/Management
and Information Technology, which is committed to providing students with an
educational experience by capitalizing on learning opportunities and ongoing assessment.
The teaching philosophy I incorporate into my instruction is as follows:

Teaching online allows the introduction of experience from a diversity of
backgrounds and professional setting that goes beyond the foundational knowledge of
textbooks. There are many questions that have the same answer, as well as many answers
for the same question as I encourage all answers to have two important words “It
depends ” I believe in providing a warm environment that promotes openness and
community building that fosters into learning opportunities.

As a facilitator, | hold the unique responsibility to help students be successful in
attaining the knowledge in their respective courses that is current, relevant, and aligned
with a rapidly changing global workplace. My goal is to help shape and refine the
workforce of tomorrow with by establishing a foundation with the applicable principles
of today. | believe facilitating adult education requires a mutual respect of the learner as
well as openness to different points of view. While it is essential to engage the students by
providing a stimulating learning environment, it is equally important to capitalize on
every possible learning opportunity to ensure students get a valuable and quality
learning experience.

To seek out and capitalize on various learning opportunities, | facilitate with an
open mind to learn, encouraging students to question the text and the foundations of the
origins of the knowledge they seek. I teach with the idea that most things that are possible
today were impossible yesterday, with a respect of foundational knowledge to make all
things queried possible for further examination. My teaching philosophy looks at the
examples of greatness and industry standards, and draws a comparison between the two,
challenging learners to dare to be greater than those that preceded them.

In summary, my teaching philosophy is to teach with an open mind to learn. In
Business and Technology, change is frequent and comfort is not a luxury. For every
principle taught two more are created and my method of instruction allows no room for
complacency or bias because of personal preference. My instruction requires
methodology and implementation to have a factual basis in the interest and best direction
for the organization. It also clearly defines the line between cutting edge and maintaining
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industry standards and the diligent pursuit of either when direction is applicable and
appropriate. In the adult educational arena, there are many backgrounds and experiences
that everyone can learn from and benefit. My facilitation allows all the proper
experiences to be shared and built upon but in a manner that is consistent with the
learning objectives in class. | believe adult education is a collaborative experience that
takes place through interaction and an ability to engage. Adult learners have a need to
apply what they learn and doing so makes every principle relevant. | teach Business and
Technology students to remain on the search for new knowledge prepared to challenge
the experts, as well as seminally build upon the knowledge of the experts taking learning
to the next level. The most important principle of my facilitation is the understanding that
the pursuit of education has no end with an inability to know it all and those that choose
to end their quest quickly learn they know they know very little at all.

My teaching philosophy slightly contradicts the ideology behind the pedagogical
model is that a facilitator decides what the students will learn. Knowles, Holton, and
Swanson (2005) explained the instructor has the ability to dictate what students will learn
and the methods used to bring about that learning. | believe that adult learners that bring
professional experience to the classroom have the ability to alter what the students will
learn. With my teaching philosophy students learn from other students through
discussion, feedback, and assessment of their peers as well, which removes the
instructors ability to decide what students will learn. Salmon (2003) explained that
learning by interaction and doing are far superior to learning by hearing or traditional
lecturing by adult learners. My intention is to use this teaching philosophy to provide
students with a quality online learning experience also known by me as The QOLE.

The QOLE

What is the best way to deliver a quality online learning experience? A series of
methods and practices that facilitators can use to provide a QOLE that keep students
stimulated, engaged, and, learning

The QOLE is comprised of a series of methods and practices that | use to provide
keep students stimulated, engaged, and, learning. | focus on four key elements that apply
universally which will help online students take full advantage of a quality online
learning experience. The four essential elements include the following:

Clear Communication

Learner Assessment

Timely and meaningful feedback
Commitment to Student Success

Clear Communication
Online learning requires clear and concise communication between the student

and facilitator throughout the course. Instructors should make it a practice to
communicate frequently with students in the classroom utilizing every available outlet to
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reiterate important and miscellaneous points whenever and wherever they may apply.
The course syllabus should serve as a guide of deliverables and expectations of the
instructor throughout the course. According to D’Orsie and Day (2006) , “because web
courses lack spontaneous discussion between teacher and class, teachers must
communicate requirements in as much detail as possible, in advance, via syllabus” (p.
20). The syllabus is one of the first methods of communication that an online student
experiences but clear communication extends beyond a structured document outlining
expectations for the term. Ryan, Hodson-Carlton, and Ali (2005) stated, “Effective
communication techniques require development of new and effective ways of motivating
and engaging student” (p. 362).

Frequent use of announcements is another great tool to communicate with
students and displays instructor presence in the classroom. Instructors should remind
students of important deliverables, as well as make them aware of other important items
this tool. When making announcements it is important to specify the current date, so
students can easily see the frequent instructor involvement and activity within the course.
Although professors should be mindful to reply to all student email in a timely matter, the
instructor should reserve the use of initiating emails to students for matters that are not
good for discussion in the classroom. Instructors can have a warm tone in email, but they
should never deviate from the same professional tone used in the classroom. Feedback is
also an important aspect of communication, but discussed in detail later in the document.

Clear communication is a great start to providing a QOLE, but instructors must
also utilize effective community building techniques to create a warm community
atmosphere that promotes social skills using the online course environment.

Learner Assessment

The assessment process is an essential element of teaching and a continued area
of struggle for online teachers and learners. Gaytan (2005) stated, “Online assessment,
however, requires a more ongoing, systematic approach than that of traditional
instruction” (p. 27). Online learners and teachers are isolated and the despite strong
instructor presence, there is an absence of external cues and signs that traditional
instructors can notice with their students. A common theme in traditional and online
assessment theories is the need for constant and meaningful feedback to benefit instructor
and student.

While tests and assignments are viable methods of assessing student knowledge,
the essence of comprehension in online learning is displayed in online discussions.
Students have the opportunity to apply knowledge gained from readings and assignments
and tie it into personal experience or discussion topics that rely on their knowledge to
participate. Hazari (2004) explained online discussions provide instructors a constant
means of assessment allow prompt feedback and correction if the instructor discovers the
student is not applying the materials effectively. In an online and traditional institution,
there is a need for constant assessment, but in online learning environments assessments
opportunities are more frequent because of the structure of online learning classrooms.
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My assessment theory lies with understanding for the student and instructor
through methods that provide continual feedback. While assessment measurements such
as tests and assignments provide some information, the best information comes from the
ability to review and assess statements within the discussion areas because most
discussions operate on the higher level of blooms. Students gain knowledge from the
book or lectures. Students then demonstrate the knowledge by completing tests and
assignments. That knowledge is then applied, synthesized, and evaluated through
discussion. Assessment can take place on all levels, but online assessment methods are
ongoing and not limited to one action or activity.

Proper Facilitation

Thread facilitation is an essential element to providing a QOLE. Threaded
discussions provide students with an opportunity to display understanding of objectives
through value added discussion. Christopher, Thomas, and Tallent-Runnels (2004)
explained that online discussions are essential in supporting the classroom experience by
allowing students to demonstrate understanding through debate providing an array of
perspectives and interpretations. The instructor must serve as a facilitator and a guide
capitalizing on as many learning opportunities as he or she can.

The ability to recognize learning opportunities is essential in proper facilitation.
Just as students must add value added comments to build upon existing postings,
instructors must also add value by keeping discussions in line with learning objectives,
taking discussions as far as they can possibly go. It is difficult to predict what students
are going to post on any given topic, which makes it hard for instructors to preplan for
student responses. Instructors can plan for the direction of discussions creating
meaningful follow up questions that extend the initial topic challenging students to
expand their thinking. Instructors should have a meaningful rubric that includes a
minimum initial posting date to attempt to manage an even flow of discussion throughout
the week. For example, if a new week of discussion starts on Sunday, instructors can
require students post an initial response by Wednesday. On Wednesday the instructor
can post the follow up question challenging students to further their thinking based on the
anticipated direction of the discussion and guiding those that back that appeared to stray
from the learning objective.

It is important for instructors to show a strong presence in threaded discussions,
but they should be mindful not to encourage one on one conversation between the
instructor and student or missing additional learning opportunities presented by other
students experience and insight. Instructors should always invite the entire class to join
in any meaningful learning opportunity. For example, if Mike posts a value added
posting which relates to the topic and the instructor can expand on it; the response should
not be to Mike, but to Mike and class. This provides recognition for a good posting for
Mike, but it also invites the rest of the class to contribute to this learning opportunity.
Only in the event of specific questions directed toward the professor should the instructor
consider addressing only the student.
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If instructors properly plan and facilitate the threads in a direction consistent with
the learning objectives, good follow up questions and capitalizing on potential learning
opportunities will further enhance the QOLE.

Timely and Meaningful Feedback

Online students require timely and meaningful feedback on a consistent basis to
ensure success and essential in providing a QOLE. Timely feedback allows the student
to quickly correct problems outlined by the instructor as well as reinforces positive
behaviors from the instructor as well. It is not sufficient to tell a student “good job” or
simply respond with a numeric value that equates to a grade. Students need meaningful
feedback when they do well and when their performance reaches sub par levels. Gaytan
(2005) asserted, “Immediate, ongoing, and detail-oriented feedback assists students in
better understanding the material and more effectively applying what they have learned”
(p.28). Instructors should always provide at least three of the following elements with
feedback:

Grade (If applicable)

Reasons for taking points

Detailed information how to improve
Reasoning for the grade (good or bad)
Reference to grading rubric

This provides the student with meaningful feedback to correct or maintain
expected levels of performance in the classroom. If students get high grades, instructors
should not make the mistake of assuming detailed feedback is not a requirement. Just as
instructors should explain what students did wrong, it is equally important to explain
what they did right.

Students should receive feedback in a sufficient manner so they can make any
adjustments before the next required submittal. This does not mean if students have,
three weeks before the next assignment is due that instructor should wait two weeks
before returning grades. Instructors should work to return grades on assignments within
three days and projects/exams with seven days.

Commitment to Student Success

For any QOLE to succeed instructors must have a firm commitment to student
success. Instructors can eliminate a great deal of student frustration by being equipped
with information students need and following through as if it was an issue in the
classroom. For example, if students are having technical issues, instructors should be
able to supply students with all the information they need to get the help required to solve
their problem. Instructors should make it a point to stay in contact with a student until
the issue is resolved. For students just being exposed to the online learning experience,
the instructor plays a key role of how the student will perceive online learning despite
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classroom success. If students do not have the ability to access the classroom because of
technical issues, students can have a negative view of online learning as a whole.

Conclusion

As an online instructor, | want to provide my students with a Quality Online
Learning Experience. As adult learners seek higher education in an online setting, they
are looking to apply the knowledge they gain immediately at their jobs or as they change
careers. My goal is provide learners with an experience that goes beyond traditional
learning and encourage others to do the same. A quality learning experience allows the
student to gain knowledge, but also apply it in different situations provided by the
instructor that makes the need for the newly acquired knowledge evident and perceived
as useful to the student. Providing a quality online educational experience continues
beyond the one class. Facilitators continue to learn through the diversity and
backgrounds of my students, forcing me to grow and challenge myself on a consistent
basis. A QOLE forces students to seek new knowledge and continue to grow through
experience and interaction, which is an asset in the workplace. Delivery of a QOLE will
make a positive impact on society by teaching students how to apply knowledge other
than simply retaining it for a semester.
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Abstract: In this paper some measures for optimizing the process of internal quality assurance of e-learning at a
university in a developing country are proposed. Those measures are thought of to assure achieving high quality
teaching, learning, and researching during this process. The current situation of establishing the process of internal
quality assurance in developing countries is illustrated. The advantages of adopting international measures for
optimizing the process of internal quality assurance are underlined. An optimized procedure for internal quality
assurance for e-learning in developing countries is stated. Some recommendations for the future and a conclusion are

then given.
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1 Introduction country are proposed. Those measures are
Some measures for optimizing the thought of to assure achieving high quality
process of internal quality assurance (IQA) teaching, learning, and researching during

of e-learning at a university in a developing this process. Although the procedure for
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internal quality assurance involves several

issues such as quality of -curricula, and
performance of faculty, administration, students,
and alumni, ...etc, optimizing this procedure is

essential for all those aspects. Various

advantages of adopting international
measures for optimizing the process of
internal quality assurance of e-learning
together with some recommendations for
the future are given

In section 2 the current situation of
establishing internal quality assurance in
developing countries is briefly illustrated. A
comparison between the procedures of
establishing internal quality assurance with
and without optimization is given in section
3. Section 4 states some aspects of
adopting internationally  acknowledged
procedures for optimizing internal quality
assurance of e-learning in developing
countries. A Procedure of establishing
optimized

internal quality assurance is

proposed in section 5. Some
recommendations are given in section 6.
Finally a conclusion is then stated in section

7.
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2 Current Situation of Establishing

Internal QA in  Developing

Countries

The current situation of education in
general and especially of e-learning in
many developing countries in several
aspects is quite poor. Among others the

most essential deficiencies are the quality

assurance process and the accreditation (see

[1], [2], [3]. [4D).

3 Optimized versus Non-Optimized

IQA

Every university is aiming to offer
high quality education, to have satisfied
students, faculty, administrators, and
stakeholders as well as to get accredited by
internationally acknowledged independent
organization such as the Council for Higher
Education Accreditation (CHEA) and the
International Accreditation for Universities
(IUAA) (see [5], [6]). For relatively new

universities, especially in a developing

country, it is necessary to establish an
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internal quality assurance process before
applying for external quality assurance (see
[1]). This internal quality assurance process
should apply internationally acknowledged
measures. Unfortunately many universities
in the developing countries spend too much
time and lose huge amount of energy in the
internal

process of quality assurance.

Correspondingly teaching, learning, and
researching suffer enormously (see [7]).

On the other hand optimizing the
process of internal quality assurance will
yield a mixture of an excellent time and
energy usage, and establishing an effective

process for internal quality assurance before

applying for external quality assurance.

4 Internationally Acknowledged

Measures for Optimizing IQA

Applying internationally

acknowledged measures for optimized

internal quality assurance is highly

recommended for universities in developing

countries (see [8], [9], [10]).

Two ways to achieve that are as
follows:
4.1 Professional Offices for Quality

Assurance

4.1.1 Advantages

The advantages of hiring a professional
office for quality assurance of e-learning in
developing countries are to:

a) Release faculty and administrators.

b) Teach students in the same usual

way.

c) Have a perfect professional

procedure and results.

d) Get more flexibility in tailoring the
procedure as needed.

e) Save time and energy

4.1.2 Disadvantages

The advantages of hiring a
professional office for quality assurance of
e-learning in developing countries are :

a) High costs.

b) Loss of an interesting experience for

faculty and administrators.

143
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c) Intensive follow up of the outcomes
of the office.
4.2 University Internal Procedure for
IQA
Several universities in developing
countries prefer not to hire professional
offices but to do the procedure by their
faculty and administrators.
4.2.1 Advantages
a) Involvement of faculty and
administrators in establishing the
procedure in a team work.
b) Gaining knowledge in this field.
c) Optimizing the daily duties and
the establishment of the procedure
for IQA.
d) Saving costs.
4.2.2 Disadvantages
a) Less involvement in daily duties.
b) Necessity of training faculty and
staff.
¢) Producing beginner mistakes.
d) Taking irrational decisions.
e) Causing negative effect on

students performance.
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5 A Procedure for Establishing

Optimized 1QA in Developing

Countries

5.1 Procedure for a Professional
Offices for Quality Assurance
In case a specific university in a
developing country has good financial
situation and decides to hire a professional
office for QA, the administration should
form a committee to :

a) Choose a reliable well established
office for quality assurance which
apply international standards.

b) Follow up very closely with hat
office.

c) Report all results of important stages
to the university administration.

d) Propose any needed corrections
and/or modifications of the university
administration.

5.2 Procedure for

a University

Internal Process for IQA
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In case of establishing a university
internal process for internal quality
assurance by faculty and administration,
this university should:

a) Start the process of establishing the
process for internal quality
assurance at least one year before
applying for external quality
assurance.

b) Form a standing committee for
quality assurance from senior
administrators.

c) Limit the number of indicators to
be examined.

d) Form subcommittees of limited
number of faculty and
administrators (2-3) for each
indicator.

e) Exchange results mutually between
subcommittees.

f) Limit the number and duration of
all meetings.

g) Refer to internationally existing
similar procedures.

h) Keep deadlines firm.
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1) Use technologies instead of paper
work.
J) Rationalize surveys with
stakeholders.
5.2.1 Advantages

a) Self assessment of the university e-

learning program.

b) Involvement of administrators,
faculty, students, and alumni.

c) Assuring more satisfied students,

faculty, and administrators.

d) Earning accreditation for universities
by their governments and
internationally acknowledged
organizations.

5.2.2 Disadvantages

a) Time consumption for administrators
and faculty.

b) Possible less teaching, learning, and

research performance.
6 Recommendations
To perform optimized internal quality

assurance of e-learning in developing

countries successfully we recommend to:
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a)

Hire a professional office, in case
the university has good financial

situation.

If this is not the case, then:

b)

f)

9)

h)

Start the process at least one year
before applying for external quality
assurance.

Use international references.

Use technological tools instead of
paper work.

Limit the number and duration of all
meetings.

Involving as few number as possible
of faculty and administrators.
Educate and train the persons who
are going to establish the process of

internal quality assurance

apply
system for a comprehensive
assessment.

Establish intensive communications
in the field of internal quality
assurance of e-learning between

developed and developing countries.
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7 Conclusion

Establishing an optimized process for
internal quality assurance at universities in
developing countries IS highly
recommended. The process should be
implemented and further optimized well in
advance before obtaining external quality
assurance.

It is highly advised to make use of
international references to establish a
framework of options and goals to be
attained.

Hiring a professional office poses many
advantages, primarily time efficiency, but
may not be an option for some universities
due to its cost intensity. In such case
seeking technological and financial support
from the governments and institutions of

developing and developed countries should

be pursued.
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Model for the implementation of courses in B-Learning modality
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Abstract - The Autonoma University of Manizales and the
University of Rosario, within the framework of the project:
"Implementation of a Learning Management System (LMS)
on a Cluster infrastructure using RENATA", passed at the
Colciencias call 487-2009 and funded by the Ministry of
National Education (MNE), suggest the need to validate the
computing Cluster infrastructure developed for the project
through the design and implementation of a course in the
area of health. The course is characterized by a high
information flow demand and a significant number of
students. Hence, it’s developed under a B-Learning model
using the high speed academic network RENATA as a
communication channel. An educational incorporation
model of Technology Information and Communication for
education was created in order to implement the course in
the developed Cluster infrastructure. This article explains
the model from a philosophical perspective and the
necessary procedures for the implementation in an
educational institution.

Keywords - Model, Information and Communication
Technologies, General Systems Theory, Heuristic, Holism

1 Introduction

Within the framework of the project: "Implementation of a
Learning Management System (LMS) on a cluster
infrastructure using RENATA® raised the need to validate®
the computing Cluster infrastructure developed for the
project through the design and implementation of a course in
the area of health, specifically on the issue of human motion
analysis. The course identification was done as a result of
needs analysis conducted at the Universities that lead the
project: Autonoma University of Manizales, and University
of Rosario. After this analysis, and since they have and
demand great information flows, the subjects Biomechanics
and Human Motion Analysis, that belong to the Health
Programs of each university, were chosen to be taught
through the high-speed network RENATA.

? Project number IF005-09. Development by Universidad Auténoma de
Manizales and Universidad del Rosario. Call for paper COLCIENCIAS 487-
2009. Sponsorship Ministerio de Educacion Nacional Colombiano.

® The validation will be done through the course implementation in B-
learning mode, during the first 6 months of 2011.

The considerable number of students, who are generally
located in places distant from the two universities (practice
sites in institutions and hospitals in the cities and some
municipalities), and the type of resources motivated the
development of a combined educational process: classroom
and distance learning (Blended Learning). Classroom
teaching is required for some thematic units of the courses
regarding some parts of the body since analysis and
assessment in situ are mandatory both for teachers and
students. However, other thematic units can be guided at
distance with the pre-requisite of counting on good
resources, an excellent course design, and a sound
interactivity that replace the presence of the teacher and the
substitute the moving of students to each of the campuses.
This occurs since teaching and learning can take place from
each student's workplace or from the campus where they are
located.

The technological® infrastructure made up by two nodes (the
Cluster and the computing Grid) was implemented by the
research group Software Engineering from the Autonoma
University of Manizales, which originated the project. The
infrastructure is based on OSG (Open Scientific Grid),
adopted by Grid Colombia with the objective of uniting the
two nodes that make up the Grid computing infrastructure.

The cluster consists of 9 servers: of them located in the
Autonoma University of Manizales and four in the
University of Rosario in Bogot4. This infrastructure is
intended to make information processing parallel and
distributed so as to reduce the times and speeds in the
information processing and transmission used in this
infrastructure.

The issue of human motion analysis needs some resources
represented in concept maps, diagrams, drawings, written
text, links to open access pages, videos, simulations,
teleclasses, teleconferences, resources that demand high
computational performance and a fine bandwidth® for its
teaching and learning. Thus, we implemented this high-
performance infrastructure for the development of B -
learning modality teaching to ensure collaborative and inter-

Y The bandwidth is important because the platform must ensure high
performance.
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group efficiency because the project requires the use of a safe
and efficient information highway, web 2 for the whole
emission process, in this case the High Speed Academic
Network: RENATA that ensures interaction among teachers,
students and resources.

In order to ensure the quality of courses design, we worked
on it with the teachers members of our research line
"Computers in Education of the UAM®”, and with the advice
and supervision of the expert and teacher of the subject of
Biomechanics of the UAM regarding contents and resources.
The program, the units and the respective teaching resources
will be available to users in the content management
platform (LMS), known as MaatG', located on the
implemented computing cluster. We choose this platform
because it facilitates the fast visualization of the information
contained in the resources. Additionally, this collaboratively
distributed platform links the process of several servers in
order to improve the performance on the resources emission
and allows the nodes implanted for the project to have a
backup of the data stored in them.

This article shows the theoretical development about the
model topic with the purpose of describing its components. It
also describes the methodological dimension that allows the
staging of the course content in the selected LMS. This lets
us know that the introduction of a course at B-learning
method is a rigorous and academic process, rather than a
merely operational one.

2 Development

This research under development is interrelated to the
projects: strategic plans of Information Communication
Technology Incorporation (PLANESTIC) in IES? and
curricular” research UAM, which have been developed in the
context of fulfilling the institutional strategic planning
objectives: 2010 to 2015.

2.1 Model definition

The form of combined or blended learning (B-Learning)
requires the identification and adoption of an educational
model to guide the teaching process - learning supported by
ICT.

€ The Project is supported by Cognition and education Investment group of
Universidad Autonoma de Manizales.

f Maat Gnowledge. http://www.g-

knowledge.com/ptr/vista/vptr002/index.html|

9 Planestic is a Project development by Ministerio de Educacion Nacional
Colombiano.

h Actually the model is led by “Unidad de Ensefianza aprendisaje”. The
group is conformed for a interdisciplinary person whose function is to
update UAM'’s institutional curriculum .
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According to Diaz, José Luis' (2005), a model can be
understood as "a prototype that can be imitated." That
“something” is a specimen that is identified and designated
because it has all the elements that make up the essence of
the entity as a whole.

The author (Diaz, 2005:13) describes the way in which the
original sense of the term is abandoned at the beginning of
the nineteenth century, and how its use in science leads to an
opposite meaning. The term model becomes the "copy of
something," “the carbon copy of something "," what has been
copied." The most common example of this sense is in a
sketch or drawing preparation that represents a reality with
external’ existence. The drawing is the representation of a
portion of the world or a part of it, always bearing in mind
that between the representation and the world there is a
boundary that marks the ontological distinction between
them.

This latter sense in science serves a heuristic function, such
as mathematical, logical, linguistic, physical, chemical,
architectural, or engineering models that, by representing
reality, allow their understanding. This representation makes
its further intervention possible, without the risk of
manipulating it at first. The ontological distinction is retained
as a safeguard that ensures effective further intervention,
based on the results of the model intervention as a
"representation of ...", or a "carbon copy of ..."

This second sense, the model as a "carbon copy of .."
emerges from the first ("prototype to imitate, specimen) and
has a functional purpose to adapt to the world of ICT-
supported education, the characteristics of a general model in
this case the " Curricular Model UAM. "

The components of a model called "elements" and
"functions” in Diaz (2005) are defined after a long analysis
and debates process by the community involved. In this way,
and following the model, the teaching - learning processes
that allow ICT support are evaluated and renewed.

The ICT incorporation model in the UAM is part of an
institutional curricular model that is under permanent
construction. It also allows constant updating both in content
and in teaching strategies for the various programs offered at
the institution.

" Diaz, Jose Luis 2005. Modelo cientifico. conceptos y Usos. En: El modelo y la
ciencia en la cultura. Diaz Jose Luis ET al. Cuadernos del seminario de
problemas cientificos y filosdficos de la UNAM. pag 11-28.

J The author compares this meaning with an artistic design: A Man or
woman who is drawing by an artist or student group in their class exercises.
The picture becomes a copy of subject that serves that a model.
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In the presentation for COLCIENCIAS (call 487 of 2009),
the project: Implementation of a Learning Management
System (LMS) on a Cluster infrastructure using RENATA
the IEO model, studied in the course: "virtual tutor training",
was initially adopted. However, taking into account that
models are transformed according to the moment they are
constructed, to the nature of disciplines (Diaz 2005), and
once the ICT incorporation model in the UAM was secured,
the courses aim of this project: Motion Analysis and
Biomechanics, build the model presented here, so that
integrated most of the elements identified in the OEI* model.
And because it was a "case" or "a copy", which can evaluate
the functionality of the model guidelines incorporating ICT-
UAM. It adopts an institutional perspective as well as to
incorporate information and communication technology in
higher education institutions.

The initial assessment of the intervention object reality
preceded the application of the model. This reality is made
up of the educational context of the University of Rosario
and Autonoma University of Manizales, specifically in the
academic programs related to the topic of human motion
analysis. The evaluation was based on an educational needs
analysis, which reported the perceived need' to design a
course on the general topic of human motion analysis, in
which there could be interactive, synchronous and
asynchronously participation. Besides, it was also possible to
determine the importance and role of multimedia resources in
learning in order to incorporate them to the design of the
themes that support distance learning.

The model applied to the teaching-learning process in B-
learning mode requires, according to Cirigliano, G, (2010),
as any model of distance education, a rigorous™ instructional
design on behalf of the teacher and a participation
commitment and retention on behalf of the students. Rigor in
design and material content is necessary because there is not,
in this case, "a direct contact between teachers and their
students "." The contact is achieved thanks to the fact that the
complementary material somehow supplies the distance with
the teacher and the classmates. The technological tools and
the contents representation are the mediators among
knowledge, students and teacher.

k . .z . . .z
Organizacion de los estado iberoamericvanos para la educacion

(Iberoamerican Organitation Stated for the Education)
http://www.educoas.org/portal/ineam/cursos_2007/FTVES-
E104_07.aspx?culture=es&navid=241.

'Reference, Galvis (1992)

m Para Cirigliano, Gustavo.

http://www.uned.ac.cr/sep/aulavirtual/facilitadores/elaboracurso/mod1/c
oncepto.pdf [Fecha de consulta Julio- 2010]

n

Para Cirigliano, Gustavo.
http://www.uned.ac.cr/sep/aulavirtual/facilitadores/elaboracurso/mod1/c
oncepto.pdf [Fecha de consulta Julio- 2010]
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The Project: Implementation of a Learning Management
System (LMS) on a Cluster infrastructure using RENATA
has video conferencing and the presentation of human
motion videos as one of its main mediation resources. In
them, the teacher from anywhere in Colombia and the world
will use the high-speed Information network RENATA to
show her students the various analyses and intellectual
elaborations on the theme. In this way, the teacher closeness
to the student is achieved despite geographical distance. It is
also possible to carry out synchronous interlocutions through
channels arranged in the LMS (Maat G) for communication.

Dp bd <

Dpg Modelo
~ Curricular <>
UAM

Contexto Social y Humano

Om ot

Graph 1: Model Components

Graph No. 1 shows the components of the incorporation
model ICT-UAM to be used in the project implementation.

3 Dimensions of the model

The components of the model to incorporate ICT are
themselves complex in nature since they are formed from the
analysis of different contexts or elements, which is why they
have been given the name of dimensions. In the case of the
Autonoma University of Manizales six (6) Dimensions were
considered: Disciplinary dimension (Dd), Communication
dimension (Cd), Political dimension (Pd), Pedagogical
dimension (Pgd), Technological dimension (Td) and
Methodological dimension (Md).

3.1

It is made up by the following elements: The educational
project of each program (PEP) in which all the topics that are
intended to be present in the B-learning mode are embedded.
It is important to note that while the PEP is defined in the
curricular model of the institution, the components of this
element in this dimension must be clear because through the
PEP the transaction of knowledge between the institutional
model and the ICT integration model is possible. Another
component of this dimension is the analysis of the
epistemological nature of the disciplines and their
interrelations. The disciplines theoretically underpin
curriculum programs that will be the B-learning mode object
and support the profession, guide the course content, provide
different representations of knowledge that are relevant to
education, provide scientific models and success stories that
illustrate the theories used for the teaching of the profession.

Disciplinary dimension (Dd):
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3.2 Communication dimension (Cd):

Formed by the different ways in which the disciplinary
contents can be presented, i.e. the use of multiple languages
that can communicate the discipline to achieve an optimal
teaching and learning process. The nature of the discipline
(Dimension | of the Model) must be analyzed to develop the
design of the contents communication, and the analysis of
communication channels of the LMS platform chosen for
their administration. Hence, an interactive teaching and
learning process can be achieved.

3.3 Political Dimension (Pd):

Elements that make up this dimension: Institutional policies
on education, social context analysis in which the profession
develops, the guidelines of the National Policy on ICT
integration in education, the regulation on royalties and
regulations regarding the use of media for teaching in B-
learning mode.

3.4 Pedagogical dimension (PgD):

Elements that make up the analysis: The rationale about
subject formation in a B-learning mode environment, the
teaching-learning  theory: social constructivism and
collaborative learning, teaching strategies® (holders of the
subjects and their instructors or teaching assistants, tutors for
the B-learning mode), the students' prior knowledge
regarding the subject matter of the courses and in relation to
the use of multimedia resources. The role of virtual tutoring
and assessment processes according to the scientific contents
of the course and / or subject to be implemented (Item | of
the Model: Disciplinary dimension). This analysis is done by
all the curriculum committee members of each college's
academic programs.

3.5 Technological Dimension (Td):

Elements that make up this dimension: Analysis of the
computing platform (computing cluster and grid) Analysis of
the platform functionality (LMS and LCMS if applicable),
technological communication channels arranged in the
institution (high-speed networks: Web 2, case of Colombia:
RENATA), technological resources prepared for teaching
and learning (simulation programs, software, virtual
laboratories, physical laboratories, computer rooms,
academic databases).

3.6 Methodological dimension (Md):

This can be seen as a dimension that is self-contained in the
modelP. The constituent elements are: general heuristics and

° The topic assesses the teacher and students skill in field of learning
environments and LMS platforms.

P In this paragraph model means “representation of”. In this sense, model
must be applied like a method.
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particular heuristics, which are described later in this article,
in the section on the role of this dimension.

3.7 Model Functions

A function? in this context can be defined as the "relational
role" played by an item or in this case a "dimension" within a
model. In order to understand the functions of the ICT-UAM
incorporation model, the role of its dimensions relations from
the General Systems Theory (GST) perspective is analyzed.

Guidelines Offered by the General Systems Theory (GST) to
the model of ICT-UAM incorporation

GST believes that "a system can be identified by its
ontology, its origin, or its relationship degree or
environmental isolation." (Arnold and Osorio’, 1998). The
real systems, ideals and models can be found within the
ontological identification. By raising this theory, the models
as systems allow the application of the GST perspective to
the ICT-UAM incorporation model.

According to Arnold and Osorio® (1998) The GST can be
used in two ways that complement each other. A first sense
can come close to reality in a scientific and systematic way,
understanding it from a "holistic and inclusive™ perspective.
The second meaning is understood as the "heuristics"”, useful
in the guidance of an interdisciplinary work. Based on these
two perspectives, the concept system is defined in this theory
as:

"A set of elements that are closely related to each other,
which maintain the system directly [sic] or indirectly linked
in a more or less stable way and whose overall performance
pursues a goal. This definition should allow communication
with the environment (open systems), where the system
continuity is it ensured through the communication flow with
the external environment."

According to the characteristics of the educational reality
represented in the ICT-UAM incorporation model, this
definition is adopted in order to understand the model
functionality as a system, which is part of a larger system:
Curriculum Model UAM.

The six (6) dimensions of the model have the functionality to
interact with each other for a purpose, defined by those who

9 RAE. Diccionario de la Real Academia de la Lengua espafiola. Edition 22.
(2001)
http://buscon.rae.es/drael/SrvitConsulta?TIPO_BUS=3&LEMA=cultura. [15
September, 2010].

" Bertalanffy, Von Ludwing. (1976). General System Theory. Reference by
Arnod Marcelo, Osorio Francisco.
http://redalyc.uaemex.mx/pdf/101/10100306.pdf. [Fecha de consulta,
septiembre 21 de 2010].

°IBID

“IBID
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devised the model, forming a larger group as a whole. In this
case the ICT integration model, is made up of: The
dimensions, the elements of each dimension, the internal
relational dynamics among the dimensions and the external
dynamics, i.e. the relationship of the model with the
environment. This all makes sense only in their intrinsic and
extrinsic relations.

The ICT-UAM incorporation model is an open system that
allows its "autopoiesis." The possibility of modifying,
creating, or replacing its dimensions is considered according
to the demands of the external environment, which are the
input that triggers the ICT-UAM incorporation and that
emerge from the environment, in this case the curricular
model UAM and the social context of citizens training.

Strategy to Define the Functions:

As a strategy to define the function of each dimension in the
model, the following guiding question was raised: What is
the relational role of the disciplinary dimension (Dd) with
each of the other dimensions of the model? This questioning
moved to each of the dimensions: political (Pd), pedagogical
dimension  (Pgd), communication dimension (Cd),
technological dimension (Td), methodological dimension
(Md).

It is important to highlight how once the model is
implemented, or the dynamics of the model takes place, the
roles played by the dimensions altering the dimensions
themselves, and make them an even greater dimension. This
happens because the dimensions are not only made up by
their elements, but also by their functions; thus, the GST
involves the system or the model as a whole greater than the
sum of its parts.

Role of the Dimensions: (Relational Role)

i. Role of the disciplinary function dimension (Dd): it
consists of defining the epistemological nature of the
disciplines and their influence on the practice of the
professions from its analysis.

ii. Role of the political dimension (Pd): it consists of
knowing the environmental variations in relation to the
educational practice, guidance and legislation.

iii. Role of the pedagogical dimension (Pgd): it determines
the type of subject and professional intended to be
educated with the objective of living in society and
fulfilling the ideals that it demands in a context that
favors human aspects. (This dimension has a greater
degree of relationship towards other dimensions of the
model, which is the rationale and the essence of the
model.)

iv. Role of the communication dimension (Cd): It consists of
determining the role of communication in teaching and
learning. Its analysis allows the choice of communication
channels, representations, and multiple languages. The
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other dimensions are taken into account, especially the
disciplinary dimension (according to the nature of the
disciplines, appropriate communication modes for
learning are determined), the political guidelines of the
context, the pedagogical and the technological
dimensions as a means of effective communication.

v. Role of the technological dimension (Dt): Its function is
to be a mediator, in the sense that it supports the
construction of knowledge and leads to its representation
and circulation through various communication channels
and communication strategies. The definition of
technological devices and the identification of the tools
and resources that are available for teaching and learning
should take into account the other dimensions, especially
the pedagogical dimension because the use of technology
in education is based on the pedagogical theories that
underpin the learning and teaching process. In this regard,
the potential of LMS and LCMS platforms arranged for
the deployment of educational resources and also the
social constructivism theory in which these learning
management and learning content administration
platforms have been based are considered. 863624

vi. The methodological dimension: As stated above, this
dimension is made up of general heuristics and particular
heuristics. Heuristics is intended to guide each institution
regarding the choice of dimensions and functions,
according to the environmental needs identified by the
group, resulting in the General Matrix. It thus gives rise
to a flexible and scalable model, for this reason the model
as a whole is understood as an open system.

The particular heuristics presented each of the procedures,
tools and resources that are necessary to implement the
model in specific situations. For example, it is used in the
implementation of an academic program, of a course, or in
the incorporation of ICT into specific teaching and learning
processes according to the educational mode (remote or in
person, online or off line). It determines the modes,
strategies, time, people, resources to be used to stage the
teaching and learning in the institution.

From the point of view of particular heuristic methodological
dimension, the implementation of the project:
"Implementation of a Learning Management System (LMS)
on a cluster using RENATA infrastructure™ has the following
phases: Analysis, Design, Implementation, Broadcasting,
Testing (Pilot and Field).

3.8 PARTICULAR HEURISTIC FOR THE
IMPLEMENTATION OF THE
SYSTEM:

3.8.1  Analysis Phase:
This phase requires the greatest care because it derives and
amends the others.
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The implementation target courses are chosen from the
programs that are to be introduced in the B-learning mode, in
this case we refer to the subjects: human motion analysis and
biomechanics, from the Autonoma University of Manizales
and University of Rosario. These courses provide common
topics: Physical Therapy, Biomechanics and Dentistry in
which an analysis of educational needs was carried out, led
by the members of the Computer Education group, the UAM
biomechanics course teacher and the University of Rosario
researcher.

Once the academic programs and the courses to be
implemented in this B-learning mode are selected, the
contents (and their respective hours) of the classroom
instruction and the distance learning supported by TIC will
be determined.

Once the contents are determined, the LMS or LCMS"
platform is analyzed, in case there is freedom in choosing it
in order to clarify the technical communication advantages
and disadvantages, the type of resources that can be
implanted in it and the communication channels that can be
used in interaction: students, teachers, contents. The
purposes of teaching and learning and the foundation
supported on social constructivism are the bases of this
analysis.

After identifying the platform characteristics, a general
description is written in order to relate them to the
possibilities offered by the platform, from the educational
perspective for the selected courses.

Subsequently, an analysis of the arrival profile of students”
who will take the courses in this mode is carried out.

The same analysis applies to tenured faculty and tutors who
will perform in the virtual support to the student.

An analysis and selection of teaching resources that support
the no "presence" of the teacher and students is carried out.

3.8.2  Design Phase:

It starts with the analysis results. Having reviewed all aspects
of Phase I, there is a possibility of adding a new topic that,
for some reason, had not been taken into account in the
analysis; in case of identifying it, we return to the analysis, to
add it and make an analysis.

Once completed the analysis phase, in the project aim of this
paper, we report as a result that given the characteristics of
the subjects: Biomechanics and human motion analysis, an
open design that includes different subjects which may have

“ This Project use Maat-G for their functionality in GRID.

’ Show didactic science elements, specifically analysis of previous ideas and
analysis of students from the emotional affective and technological skills.
http://www.colombiaaprende.edu.co/html/mediateca/1607/articles-
106619 _archivo.pdf
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themes common to the various programs (Physiotherapy,
Biomedical Engineering, and Dentistry) is proposed. It is to
say, the virtual classroom inserted in the platform will host a
series of chapters or modules to be used differently by the
teachers of the courses, according to their own needs and
those of the students.

Once the design has been reviewed and approved by the team
of professionals, the features that the platform should have
are refined; we compare the design results with the platform
possibilities. For our project, we compare the analysis of
resources needed for teaching. For example, the issue of
abduction, with the technical possibilities of the MaatG
platform, taking into account: the type of files, size, types of
resources: pictures , animations, simulations, lectures, a
medical case monitoring, or a physical examination
monitoring, among others.

3.8.3 Implementation Phase:

Each of the modules or designed units starts to be
implemented in the selected platform. It is necessary to bear
in mind that, as in previous phases, this one considers the
chosen pedagogical theory, in this case social constructivism,
besides the dimensions of the ICTs incorporation model to
education described above.

Two kinds of activities are developed in the implementation:
one is the development of material needed but inexistent, and
the other is the setting of all the contents, materials, activities
and resources defined in the design in the chosen platform.

The project "Implementation of a Learning Management
System (LMS) on a cluster using RENATA infrastructure” is
in the implementation phase and is expected to be issued in
the first half of 2011.

3.8.4  Issue phase of the course:

This phase is one of the most anticipated in the research
process because it embodies the ideas raised at the beginning
of the project in relation to the implementation of a course
that meets expectations of increased coverage, better quality,
clarity, sharpness, efficiency, and interactivity.

This phase allows the merging of the two project subsystems
mentioned in the introduction to this article: The
technological subsystem, i.e. the two nodes: Cluster and Grid
with the educational subsystem: heuristic” to implement the
courses in the MaatG platform, using the high-speed network
RENATA.

The issue phase is planned with the same rigor as the
previous ones. It is recommended upon completion of phases
I to 1.

w

The heuristic required the holistic vision proposed in the model
incorporation TIC Structure.
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It is necessary to plan activity zero, i.e. the one to "break the
ice" among the student, the teacher and the platform in order
to help the student to interact with the technological
resources, the contents, the teacher, the tutors and the other
classmates through communication channels of the LMS
tool.

It is expected that in this phase our project allows access to at
least 60 college students of the leading universities:
University of Rosario and Autonoma University of
Manizales, assigned to the subjects: human motion analysis
and biomechanics.

3.8.,5  Testing Phase™:
Pilot Test and Field Test:

These tests can identify the advantages and disadvantages of
the process carried out throughout all the course
implementation development, opportunities to use the LMS
platform, the technological infrastructure (Nodes: Cluster
and Grid), and the Web 2 - Colombia (RENATA) in order to
perform the refinement and modifications of all the
implementation phases of the model teaching — learning
system.

4 Results:

This ongoing research has achieved the implementation the
computer infrastructure: cluster node and computing grid
node, implemented at the University of Rosario and
Autonoma University of Manizales. Besides the MaatG
platform analysis.

As a result, the structuring and specification of an ICT
integration model have been obtained in the Education part.

5 Conclusions

Based on the 10-month project work experience, we can say
that the implementation of a teaching-learning system in a B-
learning mode requires both processes arising from the
computational perspective, provided by the practice of the
profession: Systems engineering, and from the theoretical
and philosophical foundation to trigger an ICT integration
model, which supports the implementation and use of LMS
platforms.

In this worldview the use of technology in education brings
great benefits because from the beginning of a collaborative
project among different profession, in order to contribute to
the quality and accessibility of education in Colombia

6 References

[1] Arnod Marcelo, Osorio Francisco. Introduccién a
los conceptos basicos de Teoria General de Sistemas.

* Galvis Panqueva Alvaro (1992).Ingenieria de Software Educativo. Bogotd:
Giro Editores, S.A. Biblioclase, Universidad de los Andes.

Int'l Conf. e-Learning, e-Bus., EIS, and e-Gov. | EEE'11 |

Revista electronica de Epistemologia de las Ciencias
Sociales: Cinta de Moebio nimero 3, Abril de 1998. Revista
de Epistemologia de Ciencias Sociales. ISSN 0717-554X
Facultad de ciencias sociales Universidad de Chile. Retrieved
from: http://redalyc.uaemex.mx/pdf/101/10100306.pdf.
[Search date, septiembre 21 de 2010].

[2] Bertalanffy, Von Ludwing (1976) Teoria General de
Sistemas México: Fondo de Cultura Econémica.

[3] Cirigliano, Gustavo, Retrieved from:
http://www.uned.ac.cr/sep/aulavirtual/facilitadores/elaboracu
rso/mod21/concepto.pdf [July- 2010]

[4] Diaz, José Luis (2005) Modelo cientifico:
Conceptos Y usos. En: El modelo en la ciencia y la cultura.
Diaz José Luis, et al. Cuadernos del seminario de problemas
cientificos y filosoficos de la UNAM. México: Siglo XXI
editores, S,A. P11 a 28.

[5] Galvis Panqueva Alvaro. (1992). Ingenieria de
Software Educativo. Bogota: Giro Editores, S.A. Biblioclase,
Universidad de los Andes.

[6] Gonzélez Capetillo Olga y Fléres Fahara
Manuel,(1999 . El trabajo docente. México: Trillas. Citado
por Prado pilar (2010).

[7] PLANESTIC. Planes Estratégicos de Incorporacién
de Tecnologia de Informacién y comunicacion e IES.
Universidad Autdnoma de Manizales. Retrieved from:
http://www.autonoma.edu.co/moodleUAM/course/view.php?
id=491

[8] OEI. Organizacion de los Estados Iberoamericanos
para la educacion. Curso Formacion del tutor Virtual
Retrieved from:
http://www.educoas.org/portal/ineam/cursos_2007/FTVES-
E104_07.aspx?culture=es&navid=241 [Search date, julio de
2009]

[9] Prado Pilar (2010). Disefio de Cursos para
modalidad B- learning y E —learning. Unidad de Enlace
Digital UAM. Circulacién Interna UAM. 2010.

[10] RAE. Diccionario de la Real Academia de la
Lengua espafiola. Vigésima segunda edicion. (2001)
Retrieved from:

http://buscon.rae.es/drael/SrvItConsulta? TIPO_BUS=3&LE
MA=cultura. [September 15, 2010].

Annotation:

Each of the formats is taken from the guidelines designed by
Prado Maria del Pilar, adaptation of the document: "The
teaching job." Gonzalez Capetillo Olga and Flores Fahara
Manuel. Ed. Trillas: Mexico, 1999, Digital Link Unit, UAM.



Int'l Conf. e-Learning, e-Bus., EIS, and e-Gov. | EEE'11 |

155

Virtual Learning Environment in Primary Schools —
Seamless Integration of Pedagogical Learning Values
through an Integrated Virtual Learning Model
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Abstract— Virtual Learning Environments (VLEs) are the
new-age educational management technologies that support
interactions between learners and teachers. Virtual learning
environments focus on employing various resources like
online systems and virtual tools to enhance the e-learning
experience. The e-learning outcome realized by deploying

such a system depends on how well school authorities and

teachers use the system in the classroom. The objective of this
paper is to describe how Gagne’s Conditions of Learning
Theory can help instructors transform the e-learning process,
from a traditional classroom setting to a dynamic and
interactive medium. This paper also demonstrates how the
practical model of Gagne’s Conditions of Learning Theory
and its related strategies could be applied to achieve specific
and effective e-learning objectives. Based on these objectives,
this paper develops a prototype model for e-learning in
primary schools. Lastly,
pedagogical strategies based on
prototype and available literature.

the objectives of the

Keywords: Electronic Learning, Primary Schools, Prototype,
Virtual Learning Environment.

1 Introduction

esearch reports on the active use of Virtual Learning

Environment (VLE) in primary schools are scanty.
Activity based VLE’s (Gonzalez et al, 2003) and project based
VLEs (Chu et al, 2011) are the most commonly used VLEs in
most of the schools who do use VLESs, but even these are rare.
This is unfortunate as VLEs offer a wide range of applications
for teaching at all levels of the curriculum, even in young
childhood education.

Barriers to successful implementation of VLEs in primary
schools are numerous and they depend on a number of factors.
Many schools cite direct costs as the main impediment to
setting a robust and result-oriented VLE. Another problem
cited by schools relates to the preparation of course materials
by the school teaching staff. The other factor that inhibits
schools from using VLEs is the low-level of enthusiasm
displayed by the teachers and other staff. Furthermore, the
school authorities

the paper discusses related

and management may not properly

introduce the basic concept of VLEs and their benefits to their
teaching staff. The amount of additional work involved in
implementing VLE could also be a barrier. As VLE is an open
medium, where mistakes or errors committed by teachers and
other related staff are visible to others; this may act as another
barrier to the successful implementation of the program.

VLE is completely technology-enabled. Thus, teachers who
handle these programs may not have enough time to see what
it is capable of doing. Some teachers need more time to get
accustomed to the technology, extra time which may not be
possible given the rigorous demands of the school teaching
schedule. One of the significant barriers to using VLEs in
primary schools is the perceived inability of young minds to
master the basics of the-learning program. Sophisticated
interfaces, tools and techniques used in modern VLEs may be
too much for these learners. This necessitates designing and
creating very simple VLE tools and techniques that every
child can easily use and learn. Teacher-level barrier to
deployment of VLEs is also very significant, as they may find
the process of applying learning theories to online
instructional design very difficult.

Despite the slow adoption of VLE learning in primary
schools, web based and e-learning tools for teaching and
learning are becoming an increasingly popular mode of
disseminating course curriculum to a large number of learners.
Such technological tools can be an excellent way of engaging
students and providing learning that is adaptable to various
learning styles as well as various curriculum.

Almost all e-learning tools will have e-learning objects in
the form of digital or multimedia units (animation, graphics,
sound and images). Learning objects in combination with
pedagogically empowered instructional architecture could
form a powerful learning medium for easy learning process.
To ensure efficient learning process and desirable e-learning
outcome, instructors may need to ensure a robust pedagogical
foundation along with usage of an appropriate e-learning
technology (Oblinger and Oblinger, 2005).

To facilitate better learning outcomes, instructors will need
to combine appropriate e-learning objects with a practical
instructional design theory. Practical learning theories are
needed to empower a practical e-learning design. In the
context of this paper, an appropriate instructional design
theory will help design a desirable and practical e-learning
platform. Aligning Gagne’s Conditions of Learning Theory
with existing e-learning technologies will help promote
owner-centered learning and align a strong pedagogical
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framework with existing e-learning standards (Orril, 2000).

Gagne’s Conditions of Learning Theory describes the basic
analysis of learning objectives and their relation to numerous
appropriate instructional designs (Gagne, 1985). These e-
learning objectives are not only simple and practical, but they
could also be applied to achieve numerous e-learning
objectives. Before achieving these objectives, in this paper we
design and develop a prototype model based on the Gagne’s
Conditions of Learning Theory. We believe that this model
has the capability to overcome several weaknesses and
deficiencies that are associated with several e-learning
platforms.

2 Using effective VLEs to integrate
seamless pedagogical values

With the available e-learning tools in our hand and their
perceived deficiencies on record, we will attempt to design a
new primary school VLE prototype e-learning model that
takes into account “instructor-learner, learner-learner or
learner-content” side of the VLE implementation. We will
also try to assess and evaluate how we can create effective
VLEs to integrate seamless pedagogical values into the e-
learning system. In brief, this model shows a simple, clear way
to apply Gagne’s concepts to create rich, effective VLE
environment.

Effectively speaking, the launching of VLEs in primary and
secondary schools could be extremely effective and result-
oriented. BECTA (2004), in its monumental report in the
effectiveness of VLEs suggests that: “To set up an efficient
VLE to implement school curriculum, the school management
may need to think of its effectiveness that in turn is influenced
by three important factors: knowledge management, pupils’
approach to learning, and academic performance (p32).”

In other words, any VLEs used in a primary school should
satisfy the above-mentioned pedagogical parameters in a way
that eventually leads to success of the e-learning initiative. An
effective VLE design should help create seamless knowledge
and skill management, and further enhancement of academic
standard. Before designing a prototype model, policymakers
may need to look at various factors that influence the e-
learning outcome. A conclusion to design and create a VLE
working model should consider the following questions:

1) Are the current e-learning, VLE and learning
management systems (LMS) effective in a primary
school setting?

2) If they are useful in a primary school setting, what will
be the perceived learning outcome? Do instructors and
learners find diverse features of such systems easy and
flexible to use? Alternatively, do they find such
systems confusing and challenging with their complex
interfaces and links?

3) If the e-learning tools are indeed complex to use, could
we create an alternative VLE model that considers
various issues that relate to learners’ mental
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development stages, cognitive development and user
preferences?

4) Will the new VLE model be able to integrate various
aspects of e-learning like flexibility, ease of use and
effective interfaces?

5) In what manner will the new VLE model address the
concerns of instructors.

3 Pedagogical framework to the
proposed model
One of the most practical and well-known

teaching/learning and assessment theories is Gagne’s Nine
Instructional Events, also known as Gagne’s Conditions of
Learning Theory (Gagne, 1985). Widely recognized as one of
the most practical event-based instructional strategies
supported by the principles of cognition development,
Gagne’s leaning theory provides educators and policy makers
all the required parameters to design a practical VLE model in
the context of a primary school.

Gagne (1985) suggests that learning tasks for intellectual
skills can be indexed in a hierarchy mode of representation
according to the complexity of individual events. The
fundamental relevance of this structure is to maneuver
instructors and policymakers to detect necessary parameters
that are needed to facilitate proper learning at each level of
hierarchy or events (Kearsley 1994).

Gagne’s theory of learning has several ramifications for
instructional technology. Any instructional design that relates
to Gagne’s theory should have the following design
parameters in mind — need analysis, selection of proper media
and designing of instructional events for the model. It is
critical to see that students acquire the skills, one-step at a
time, and each one of them should expand over the previously
acquired skills. It also means that all nine events are inter-
related and each event provides the student an opportunity to
acquire a new skill.

According to Gagne (1985), the nine instructional events
that form the basis for a new e-learning model are shown in
figure 1.

Reception

4 \

l Responding '
6

Figure 1 - Gagne's Nine Instructional Events (as cited in Kearsley 1994)

[ Generalization ]

Retrieval

Reinforcement
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In the Reception event, learners always relate to the
processing of perception. Perception leads to the state of
reception, when the learner will start to receive the basic ideas
of courses. Once the sense of perception is acquired, the
learner will start to build the sense of expectancy about the
objectives of the course. Expectancy will also help the learner
acquire internal motivation to learn. When the instructor
stimulates the learner’s native memory, he/she can help them
focus on perceiving stimulus related to the course objectives.
This event helps the learner to retrieve the previously stored
information from the brain. Once the instructor drives the
retrieval process, the learner will focus on the main objective
by using the process of selective perception; this means that
the learner will focus on gathering necessary learning
materials in his or her brain. Now, the instructor will provide
guidance to the learner so that the proper encoding process of
the given set of objectives is possible.

Once the learner enters that mode of encoding, he/she will
begin to create a set of responses to the underlying problems.
Now, the instructor can easily elicit performance parameters
from the learner. In the next event, the learner will start
focusing on reinforcing his or her mind by deriving a series of
responses and later providing feedback on the e-learning
process. Later, the instructor will start assessing performance,
so that it becomes a cue to help further retrieval of
information. Finally, generalization occurs; this is a process of
information retention and transfer of previous experiences to
the next levels of learning.

4 Description and salient features of the
new e-learning model

The proposed prototype uses all the nine events of learning
as suggested by Gagne. The model is a practical prototype,
where instructors and policymakers can involve a learner in an
active e-learning process. The design is quite simple, yet
accommodates flexible and adjustable features. The proposed
model will engage a learner throughout the e-learning process
by using a simple web interface technology. It will employ
two basic processes — creation of appropriate course
curriculum and usage of a web interface to deliver the content
in a real-time manner.

The e-learning model suggested is cumulative and
continuous, where there is a connection between each step,
and the post and pre-step. Our model ensures that the learner
will pick up the basic process of learning through a series of
cognitive processes that depend on maximum utilization of
skills of imagination, focus, vision, cognition, information
gathering and retrieval. Acquisition of learning skills is an
important issue with any e-learning environment, learning by
itself is a big skill. Our model will help a budding learner to
acquire the art of learning content with a series of events that
support each other in a holistic manner. This adapted e-
learning model also uses the principles of zone of proximal
development that was proposed by Vygotsky (1978). With this
model, a learner will learn a new task or skill which was not
possible in the past. The new model will bridge the gap
between a learner’s actual level of intellectual development
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and the future or potential development. This becomes a
possibility with an empowered instructor who uses a robust e-
model.

Table 1 suggests sequences for the new e-learning
environment (Gagne’s Learning Theory as adapted from
Kearsley, 1994).Each event mentioned above becomes an
individual component of the proposed e-learning model. A
simple series of web page interfaces will help the instructor to
create a delivery platform that will transfer the skills of
learning to the learner.

Table 1: Suggested sequences for the new e-learning environment (Gagne’s
Learning Theory as adapted from Kearsley, 1994)

Instructional Event Training Activity IFigure
1.Gaining attention Distribute course outline [Fig.2
(reception)

2. Informing learner of the | Discussion of objectives Fig.3
objectives (expectancy)

3. Stimulating recall of Complete pre-online test [Fig.4

prerequisite e-learning
(retrieval)

4. Presenting the stimulus
material (selective
perception)

Web tutorials, online review [Fig.5

5. Providing learning
guidance (semantic
encoding)

Teach online basics; encode [Fig.6
materials

6. Eliciting the
performance (responding)

Students practice skills

[Fig.7

7. Providing feedback
about performance
(reinforcement)

Team Interaction and build
skills

Fig.8

8. Assessing performance
(retrieval)

One-on-one skill and

learning assessment

Fig.9

9. Enhancing retention and

Transfer learning skills to

Fig.10

difficult courses

transfer (generalization)

The model we are suggesting works on three important
guidelines as follows:

1) The sequence of instruction depends on the e-learning
hierarchies as espoused by Gagne.

2) The type and kind of intellectual skills learned by the
learner also depend on the above-mentioned learning
hierarchies.

3) Policymakers may need to take note of the requirements
for diverse instructions for ensuing different learning
outcomes.

The following screen capture figures will provide an idea
of how the e-learning model works in a typical situation. The
simple-to-use web pages designed here are for instructional
purposes only and the method could be adapted for any
number of user cases depending on the requirements.

In the example given in Figure 2, the instructor is listing a
series of examples from plant kingdom in an eye catching way
designed to gain attention. This pack of plants is a mix of
shrubs, hedge and trees. The main objective of this learning
event is to identify what these leaning objects are. The key
question posed here is “What are these?”.

For the purposes of demonstration, a classic case of
instruction to trees is developed for the course. Figure 3 shows
how learners are then encouraged to identify some of the
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objects on the screen. The model uses audio-visual learning
objects to deliver the course and content by using simple web

pages.

What are these ?

Figure 2: Gaining Attention

W éme e
Z’ii,ﬂe
ﬁ@@m@g rtal\

Whatis a Tree?
Can you identify a tree from others ?

=

Once learners identify the objects as plants, the instructor
will ask the learners to define what a tree is. This prompts the
learner to recall prior information; the learners will provide an
answer based on their experience, per Figure 4.

To stimulate interest and spark new ideas, the media now
defines the objects itself, providing interesting information.

The instructor will then stimulate the young learner to
answer more questions about trees, considering in what
manner they differ from a shrub or a hedge, as Figure 6
illustrates. A proper stimulus will guide the leaner towards
productive e-learning.

The next step in combining Gagne’s approach with VLE’s
comes when the instructor elicits performance and seeks
answers from learners, per Figure 7. Some of the key
questions are “Have you seen a tree before? If Yes, Where?”
and “Can you give me five examples?” This is designed to
engage the learner in the exercise and get them thinking of
additional concepts.

Next, the instructor provides some feedback, best done in
the form of questions which revisit the cycle, allowing
learners to explore the concepts more deeply, per Figure 8.

Figure 3: Identifying Objectives
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Whatis a Tree?
Define it

Figure 4: Recall Prior Learning
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Whatis a Tree?

A tree is a perennial woody plant.

It is most often defined as a woody plant that has many
secondary branches supported clear of the ground on a
single main stem.

Figure5: Presenting Stimulus
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How to identify a Tree
Where should you start when identifying a tree?
How a tree differ? from a shrub or hedge?

=

Once a learner acquires the necessary skills, he/she can
proceed to the next set of exercises. Alternately, the whole
exercise can start again, as indicated in Figure 10. Repeating
the exercise can be one way of enhancing retention of the
concepts. An experienced instructor can design a slightly
different version of the exercise for the repeat performance, to
ensure the information is similar and reinforced yet the
experience is novel.

Figure 6: Guide Learning
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Have you seen a tree before ?
If Yes, Where?
Give five examples and tell me how they look

=

Figure 7: Elicit Performance
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Show me your examples
Now tell me which ones are correct
If you made a mistake, Correct it!

Figure 8: Provide Feedback

Welcome
24 ﬂ@
p EfleanningiPortal —

Home Course Work Submit Chat Forum Help Support Download

Here are your marks 10 out of 10
Correct Ones 10 out of 10
Do you want to do this again?

=

The next step is to assess and provide feedback, per Figure
9. In case of mistakes, the instructor will correct them.
Assessing performance is an important step of this e-learning
model. The instructor can engage in a variety of teaching
strategies, including asking further questions or facilitating
another similar activity.

Figure 9: Assess Performance
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Here are your examples again..
Do you want to do this again? Identify Trees
from others ?!

Wﬂ

All individual events of this model relate to each other and
are learner-focused. Each module of course content is
separate, while any new course content delivered depends on
the transfer of skills at the end of the ninth event. Once
satisfactory transfer of skills is recorded, the instructor could
proceed to the creation of the next module. In case the e-
learning outcome is not satisfactory, then a recommendation
could be made to the course developers to create new content
that makes the migration easier and more flexible for the user.
Performance assessment and feedback should interconnect to
each other. Evaluation should be team-based, while feedback
could be made on an individual basis. The advantage of this
model is that learners can engage themselves in active learning
by the processes of inquiry, analysis and evaluation.

Figure 10: Enhance Retention

The main advantages of this e-learning model are:

1) It is a user-centric model. According to Anghern et al
(2001), user/learner should be at the center of the e-
learning model and this approach becomes critical for
managing individual knowledge capital and competence.

2) It is extremely interactive. The model proposed here is
dynamic and interactive. Both the instructor and learners
are in constant touch. Primary school learners need
constant monitoring and this model helps the instructor to
mentor these young learners on a consistent basis.

3) The scaffolding effect allows the learners to use a rich
learning environment to try out exploration, manipulation
and construction of new ideas and learning fundamentals.

5 Limitations and future implementation

This learning model is a stimulating example of how a
learning theory works in an e-learning environment; it is only
suitable for young learners (up to K4). In addition, the model
will need to consider differing brain developmental stages of
young children. In this regard, separate courses could be
designed to cater to individual preferences and educational
needs.
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A review of the research literature on the use of managed learning
LEVEL 0: A Course Content & Materials

Learning Theory < Improvise content

LEVEL I:
Gaining Attention (Attractive learning objectives)

Distribute course outline

LEVEL 2:
Informing Learners of the Objective (Summarize)

Discussion of objectives

LEVEL 3:
Stimulating Recall of Prior Learning

Complete Pre-online test

LEVEL 4:
Presenting the Stimulus (Teach Basics of E-learning)

Web tutorials
Online review
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Fig 11- Prototype of the E-Learning Model based on Gagne (1985)
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Abstract - Estimates are that six out of ten people on the
planet own a cell phone. Many of these cell phones hold data
relevant to a crime. Many law enforcement and private
security personnel have a need to learn cell phone forensics so
that they may gather information related to their
investigations. However; many of these investigators do not
have cell phone forensic training where they live and funds
may not permit distant travel to a class. E-learning appears to
be an excellent solution to deliver cell phone forensics
multimedia instruction to people worldwide. Investigators can
also get the practical training they need by using their own
cell phone and cable along with downloadable trial versions
of digital forensic software. E-learning platforms such as
Blackboard also allow an environment for testing and the
distribution of a cell phone forensics credentials.
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1 Introduction

As the Director of the Cybercrime Training Lab at Fairleigh
Dickinson University, | often get emails requesting both in
person and online classes for the subject of cell phone
forensics. Many of the requests are from law enforcement
officers, private security personnel, and private investigators
from around the world need that need to learn to examine cell
phones and create reports on the evidence that they find for
use in courts or for corporate policy investigations. Occasional
requests also arrive from online students in a master’s degree
program who are also active U.S. military deployed to Iraq
and Afghanistan and can only attend online.

Approximately six out of ten people on the planet own a cell
phone [1]. Many people who commit a crime throughout the
world carry a cell phone and that phone may carry some
digital evidence that pertains to the crime in question. We can
now see the urgency and scope of the need for online
cell phone forensics classes.

2 cell phone forensics taught in person

| presently teach cell phone forensics in person in the
Cybercrime Training Lab in Fairleigh Dickinson University in
New Jersey [2]. The first half of the class is hardware driven
and gives the student a sense of history concerning the cell
phone. The material starts with the history of the cell phone
and various historical examples are viewed in person.

Then we discuss the various communication protocols such
as CDMA and GSM as well as the differences between
various cell phone models used around the world. The
materials progress to include the wvarious cell phone
frequencies used in dual band, tri-band, and quad band
phones. The material then progresses to include some of the
unique types of phones such as those with two or three SIM
cards that allow people to have two or three separate phone
numbers and identities.

The second half of the class covers a wide range of important
topics such as: the legal issues in cell phone forensics, the
examination machine, and then seizing the data and creating
the report. Some of the legal issues include: communication
data warrants, the chain of custody, fruit of the poisonous tree,
and the Fourth Amendment Exception. Communication Data
Warrants (CDW) are additional warrants that are needed to
read unopened email on a phone or listen to new voicemail
messages that were not previously listened to. The chain of
custody is an important document that shows the trail of
evidence of the a digital storage device, or any other piece of
evidence, from the time it was seized until the time it was
presented in court [3]. The Fruit of the Poisonous Tree means
that seized data from improperly licensed tools will be
dismissed for use in courts. [4] The Fourth Amendment
Exception allows American Customs and Border Patrol
Agents to examine cell phones at ports of entry without a
search warrant.

The practical part of the class is when we use Paraben’s
Device Seizure and Susteen Secure View as the digital
forensic software tools to capture and organize the data from
the cell phone. The professor connects the cable to the phone,
runs the forensic tool from a standard laptop, and then creates
a report with the seized data using a wizard to fill in some data
about the examiner and the case.

The cell phones are kept in a Faraday Bag to inhibit
connectivity and tampering. All methods of connectivity on
the laptop are disabled so that outside tampering is not
possible. Students are encouraged to disable the Wifi,
Infrared, Bluetooth, and wired connections to the laptops.
Students are also encouraged to run the latest copies of
antispyware and antivirus software on the laptops in order to
enhance the credibility of the examination by showing that
malware did not spoil the evidence or taint the investigation
process.
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3 Crimes committed with cell phones

It is also important to educate the students to some of the
new crimes that are evolving such as virtual kidnapping [5].
Virtual Kidnapping is when someone uses a person’s cell
phone and says he is holding the victim for ransom. The
virtual kidnapper usually mines some data from the phone
such as wife, children’s names, and various friends. He or she
will create a plausible story with the data and demand a small
quick payment. The best thing to do in this case is to play
along with the drama and contact the FBI immediately. The
virtual kidnapper usually only has the phone and possibly a
wallet, not the victim. If the FBI is contacted early, an arrest
can often be made.

Other widespread new crimes such as Cyberbullying are then
discussed [6]. A person may be the victim of having his or her
picture taken without consent in a tanning salon, public
shower, or changing room where there was an expectation of
privacy. The picture may be uploaded to a website for others
to view. There may be also accompanying remarks about the
victim’s weight and private parts on the website. Then others
may belittle the victim causing problems from lost self esteem
to suicide.

4 Putting the class online — e-learning

The in person class could easily be adapted for an online
environment and in my opinion, would work very well online
for an e-Learning environment. Students could register for the
class through continuing education and then sign in a virtual
campus. This class could be easily taught as a webinar too.
The students could also download a series of course materials
and ask the professor questions. Students could also use their
own phones and data cables for the investigation. The
company called Paraben has a trial version of Device Seizure
and can be used with the student phone if that model is
supported. Susteen also has a trial version of their forensic
software and students could use their phone with the software
provided that the phone is supported.

Tests could be given online and graded using an automated
tool or by the professor. A certificate could also be placed
online and if the score was above a certain threshold, it would
be released for the person to print. There could also be
suggested further readings and videos to watch.

41 Minor interaction online could inhibit

information sharing

In one of my in person cell phone forensic classes, | took a
picture from my own cell phone that included my wife in front
of a large satellite dish at Camp Evans, in Wall, New Jersey. |
uploaded it to www.gpsvisualizer.com and selected an option
for google maps. Then it showed a red star on a map of New
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Jersey. | zoomed down and the label Marconi Road was
visible on the map. | zoomed down further on the map and the
same satellite on my picture could be seen on the map.
However; | remember where | took the picture and it was not
exactly where the map showed. Even the view of the satellite
in my picture would be different from where it was marked on
the map. | guessed there might have been as much as twenty
feet inaccuracy.

I had a good rapport with the in person class and then one of
my students said something that he may not have said online
where there was no trust built. He then told me that if | was in
a cloudy city with high buildings, that the GPS metadata in my
picture might be inaccurate to as much as one thousand feet
because only two of the seven GPS satellites might be
obtainable for GPS coordinates.

Another student who was a law enforcement detective then
seemed confident to share a personal story too. He told me
that he solved a murder investigation because the cell phone
camera held the picture of a murder victim and another
showed a makeshift grave with the victim in it. The picture
contained metadata with the GPS coordinates of the makeshift
grave. A forensic team was dispatched to the site and
exhumed the corpse before much decay set in. | doubt the
student would allow such details to be archived in writing if
we used online learning.

4.2 E-learning is outstanding for specialized
learning

Perhaps the previous discussion would not have happened in
an online environment where sensitive things could be
attributed to a person. However; e-learning makes it possible
for large amounts of people anywhere in the world to receive a
specialized class such as cell phone forensics. They can even
post questions, get a credential, and learn how to further their
knowledge. This in my opinion makes
e-Learning invaluable.

4.3 Sending the cell phone with data and a
cable

The other option for the course is to send the person a cell
phone and cable with preloaded emails, phone books, text
messages, and call logs in it. Then the person can use the
tools, find the data, and write a report of what is seized from
the cell phone. The person could be graded on how well they
get the scenario. It might be very interesting f