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Abstract

E-learning is the use of digital technologies to increase classroom engagement such
as, the Internet, interactive multimedia, and other means. This study aimed to measure
the effectiveness of a digital knowledge platform (generator) based on the educational
and technical standards which allow Omani teachers, interested persons and other
stakeholders to design and produce e-learning objects by their own without the need
to have high educational and technical skills. It only requires the teacher to add the
educational content, including the activities, evaluations, and auxiliary media to that
generator in light of a specific mechanism, so that at the end and within a very limited
time and without any effort that may represent a burden on teachers, they will
eventually obtain a stand-alone learning object, this object will be automatically
uploaded to the platform and will be available to all registered users in the generator,
and the teachers can re-use this object for any other purposes and in any other
educational context. To examine the platform, a questionnaire was distributed to a
group of 100 Omani teachers to assess the ease of use, accessibility, and efficacy from
their point of view. The questionnaire consisted of seventeen statements that reflected
the study's objectives. In terms of simplicity of use, accessibility, and efficacy, it was
found that most teachers (88%) agreed about the easiness and usefulness of the
generator. This indicates that instructors are in desperate need of and ready to utilize
the proposed generator to enhance the learning process.

Keywords: E-learning, Digital Generator, Oman Education Community, Learning
Objects and Learning Theories.
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1. Introduction

Many educators and researchers are interested in online courses to enhance and
Improve student learning outcomes while battling the scarcity of resources, facilities,
and equipment, especially in higher education institutions. Thanks to the Internet,
we were able to provide more flexible access to content and training anytime and
anywhere, and so online learning has grown in popularity (Castro, 2019). It is
Important that researchers consider and investigate the effectiveness of online
learning, as it can improve access to education and training, improve teaching and
learning quality, and help institutions to preserve competitive benefits for students
in these changing markets. This has led to the complete use of IT to improve the
teaching and learning process and to deliver to more students at a lower cost (Peled,
2000 in Hafizah & Kamil, 2009). E-learning can therefore improve the quality of

education and learning.

Fig.1 shows the types of connections between the interactive tools of the e-learning
environment, the teacher, and the student which include (information distribution,

communication tools, interaction tools, and monitoring tools).
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Figure (1) relationship between e learning plateform , teacher, and student
(Todor Vlad, Dan Pitica , Jano Rajmond,2012)

Onofrei & Ferry,(2020) define learning object as one of the forms of e-learning and
a digital learning resource that enables the user to access it via the Internet, and it
can also be reused in different educational situations and enables the user to employ
it according to the requirements of the educational situation. As for (Mourdo &
Netto, 2019), they defined it as a set of relatively small units that can be used more
than once, it is used on a set of educational materials organized according to specific
educational foundations, it includes the goals and outputs to be reached and the
appropriate assessment methods and is kept in an accessible database anywhere and
anytime.

There are many features that characterize learning objects, as they have an important

role in the educational process, and they have a great impact on the educational
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aspect, among the most important characteristics of learning objects are as follows
(Crisan, 2020), (Dolgopolovas, 2018), (Spitz, 2020), (Goodsett, 2020):

Ease of access, and the extent of this ease lies in that, digital objects are
classified and numbered in the database and are available to everyone,
whether the teacher or the learner.

Independence, as it is independent and can be used without any software.
Reuse, learning objects are characterized as they can be reused at any time
whenever the educational situation requires it.

A digital resource, which the teacher or learner can employ in virtual classes,
as it is one of the most prominent educational electronic resources.

It is one of the most important foundations for the user to be able to build his
experiences and educational activities.

Merge, it is easy to merge and group educational objects together and create
digital educational curricula.

Learning objects are characterized by privacy, which allows considering
individual differences between students and their educational levels.
Availability, one of the most important characteristics of learning objects is
that they consider the tendencies and desires of the learner, as they are
available whenever the need for them and at the time and place chosen by the

learner.

Considering the great importance that results from the use of digital learning objects,

the researchers emphasized that providing the opportunity for teachers with limited

skills in the field of design and production to produce the learning objects by

themselves is very important, as it will result in the design and production of

hundreds of learning objects that can be effectively employed in the learning context.
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It has a significant impact on teachers' performance, and at the same time,
a significant positive impact on achieving the intended learning outcomes in any
course. This is what the current research seeks to reach, which is to design an easy-
to-use generator to produce learning objects by teachers without any technical

requirements beyond their capabilities.

2. Literature Review

Many researchers investigated the need for and importance of learning from digital
content that is related to their curriculum within an e-learning system. Such studies
are related to learning objects and digital repositories that can be made available to
enhance students’ learning and teachers’ performance and allow us to implement an
integrated e-learning system through which students can receive knowledge easily.
Among those studies is the study of Luaran (2014) which aimed to investigate the
effectiveness of using e-learning among secondary school students. Data were
collected from 45 students studying at three schools in Selangor. The data were
analyzed using SPSS. Most of the respondents had been exposed to e-learning, and
one of the reasons they preferred it was because it gave them more freedom in
choosing between instructor-led and self-study courses, as well as the ability to learn
at any location and time. They also agreed that one of the drawbacks of utilizing e-
Learning is that it eliminates the need for face-to-face connection with their peers.
Li-Ling Chen (2016) presented a model for effective online instructional design and
Prasetya (2021) introduced an online project-based collaborative learning using
ADDIE model.

In the Kingdom of Saudi Arabia, Alkhalaf (2012) investigated the effects of e-

learning technologies on university students. He argued that measuring the impact
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of e-learning systems on learners is critical to developing relevant and efficient e-
learning frameworks. Students from two different colleges in Saudi Arabia were
polled about their experiences with existing e-learning programs. The assessment
approach was based on the "Success/Impact Measurement framework," which has
been used effectively in research on e-learning, e-health, and e-government.

Darabi et al. (2013) studied how successful online conversation methods are. They
argued that online learning programs are a significant technique for increasing
educational institutions' accessibility and flexibility, improving both students' and
institutions' perspectives. From the perspective of students, the ease of online
learning is especially important for adults with numerous obligations and a high
quality of life; as a result, online learning may enable people return to school and
finish extra training that is not part of their daily routines.

Sek et al. (2012) wanted to know how successful the learning components were in a
course on digital systems, and the results indicated that there were statistically
significant variations in performance and accomplishment for students who used the
learning objects.

Through the knowledge of the selected institutions and their willingness, Kamba
(2009) evaluated and addressed the difficulties, obstacles, and benefits of e-learning
adoption in Nigeria. This paper also examined the elements that contribute to
Nigeria's future e-learning growth. The study employed survey methodologies, and
the questionnaire was the sole tool used to gather data. The conclusions of the study
demonstrate 12 viable replies from the 18 institutions, namely three universities from
each geographical zone. They were chosen from a variety of specialist areas. These

polls received a 67 percent response rate.
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Topali & Mikropoulos (2021) conducted an exploratory analysis to determine pre-
university instructors' understanding of open-source educational materials (OER).
Data were collected from 99 teachers in order to determine their attitudes on open-
source educational resources, the potential for their usage, and the challenges they
may encounter in educational institutions. The study stated that there are certain
hurdles to collecting, modifying, and implementing educational resources from open
source, and that digital repositories for pre-university education should be developed
because of their potential to improve students' performance.

Marciniak (2014) described how to establish digitalized educational content
repositories and how to use the technologies to make them more reusable. The
method included a set of guidelines for arranging educational materials as well as a
technique to provide clear educational interpretation to portions of materials using
the "Universal Curricular Taxonomy System." The specific software knowledge
repository tool, which was built to store and process educational information with
the possibility of reuse in multiple educational situations, is an important part of the
strategy given. This application allowed users to create single- or multi-topic
repositories, as well as distributed repositories.

Individual Saudi-Arabia students assessed the influence of an e-learning system,
according to Alkhalaf, Drew, and Alhussain (2012). It was built on DeLone and
McLean's IS Success/Impact Measurement Framework, which was expanded to
Gable, Sedera, and Chan in 1992 (2008). This article demonstrates that using a
learning system has a favorable impact on an individual's impact. Importantly, the
findings corroborated number of prior studies on the effects of e-learning systems

on people.
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To address shortcomings in the National e-Learning Center’s model (NELC), Abdel-
fattah, Emam, and Abdel-hady (2019) reported the creation of a new model for the
production process of e-learning courses. Arbitration, development, e-course
review, and e-course activation are the four phases of the proposed model. The data
showed that the suggested model's e-course development process takes an average
of 4 weeks rather than 12 months in the NELC model.

Derntl & Calvo (2011) looked at how usability of instructional design patterns for
technology-enhanced learning may be improved by combining patterns with ready-
to-use resources as part of an e-learning framework approach. The researchers
presented two different ways for creating an e-learning framework: (1) 'Extension’
method, which provides pattern-based, bespoke LMS components; and (2) 'Facade'
approach, which allows pattern-based reuse of existing LMS components. The
effectiveness and benefits of e-learning frameworks are demonstrated by
implementations of both methodologies.

It is obvious that many attempts and institutional and personal efforts have been
made in the past to design and develop digital learning objects and then make them
accessible to students at various stages of education, but these attempts and efforts
are still in the early stages and are not optimally developed due to the lack of a
unified paradigm in the design and creation based on educational and technological
standards. As a result, students must be given the opportunity to actively participate
in their own learning process by providing a variety of educational resources by
using an e-learning framework with knowledge repositories to suit all students and
provide comprehensive, integrated, and continuous teaching and learning results that

meet the future needs of students community. Although this will be a good solution,
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developing learning objects related to local curriculum will stay a challenge, and this
Is what the current study is trying to solve.

Regarding standards for designing and producing learning objects, there are many
standards that can be relied upon in this regard, provided that they are repurposed in
line with the characteristics of the education community in the Sultanate of Oman.
Vargo, Nesbit, Belfer and Archambault (2003) developed a Learning Object Review
Instrument or LORI to evaluate learning objects. The LORI approach uses the
following 10 criteria when examining learning objects:

* Presentation: Aesthetics

* Presentation: Design for learning

* Accuracy of content

* Support for learning goals

* Motivation

* Interaction: Usability

* Interaction: Feedback and adaptation

* Reusability

» Metadata and interoperability compliance

* Accessibility.

More recently, the Collaborative Learning Object Exchange (CLOE) based at the
University of Waterloo in Ontario, Canada, has developed a peer review process for
material developed through a collaborative initiative among the university and
college sectors in Ontario for inclusion in a provincial learning object repository.
The CLOE criteria are as follows (Nesbit & Li, 2004):

* The content of the learning object is accurate.

* The use of technology is appropriate for this content.
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 The content is presented clearly and professionally (spelling/grammar, et cetera).
* Appropriate academic references are provided.

* Credits to creators are provided.

* There are clear learning objectives.

* The learning object meets the stated learning objectives.

*The target learners are clearly identified (academic level addressed/technical
ability/demographics).

* There are clear instructions for using the learning object.

» The technology helps learners to engage effectively with the concept/skill/idea.

* The learning object provides an opportunity for learners to obtain feedback within
or outside the learning object.

* The author provides evidence that the learning object enhances student learning.

* Pre-requisite knowledge/skills, if needed, are identified.

* The learning object stands alone and could be used in other learning environments.
* The learning object is easy to use (i.e., navigation, user control).

* The author indicates whether the learning object is accessible for learners with
diverse needs.

* Technical requirements for the learning object are provided.

3. Proposed Model

This study will rely on the descriptive and analytical approach as follows:

First: Review and analysis of relevant research and studies, as well as regional and
global experiences in the subject of the study, which was dealt with in the previous
section. Second: Analyzing the status quo in educational institutions in the Sultanate

of Oman and some Arab countries to determine both the knowledge and skills of the
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available human resources, the technological infrastructure, the nature of the
curricula at different levels of study, the characteristics of the learners, ...). Third:
Setting the technical and educational standards necessary to develop the Omani
platform for digital knowledge and learning objects of various levels and patterns in
line with the outputs of the previous paragraph. Fourth: Reaching a proposed
perception of the Omani platform for digital knowledge from the side of educational
and technical design and the mechanism of work based on self-production regardless
of the technical skills of the users, and dependent at this stage on the foundations
and principles of the relevant learning theories. Fifth: Developing and making
available the "Omani Digital Knowledge Platform" as a beta version and working
with a sample of teachers and interested persons to try it out and clarify any obstacles
that need any modifications. Sixth: Making the amendments received from the target
sample after analyzing, interpreting, and evaluating them. Seventh: Accessing to the
final version of the platform and making it fully available to the target audience and
starting its extended use in coordination with the relevant authorities.

The researchers believe that learning objects should be designed and developed to
be consistent with the nature of the educational content of the subjects at that
educational stage in order to achieve the intended learning outcomes for each of
those subjects, and to emphasize that these objects reflect the concept of interaction
between the student and the content, by providing content in different styles. For the
traditional accepted style, the content presentation style encourages all students to
interact with it through processes of knowledge, with the provision of activities and
exercises that complement the learning process, and there is a wide scope for self-
evaluation of each student's learning level after completing the learning of each

object.
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Figure 2 shows the choice of the right eLearning methods that depended entirely on
the proper analysis of the organization, the nature of the public and its methods of
cooperation. You may want to think about implementing all the analysis,
Interpretation, and extraction of targeted advantages of choosing the right eLearning
methods to meet your needs when you plan your next eLearning course. It does not
only simplify and enhance the development process, but also gives your audience a

better experience in e-learning.

@

@clr:}h c simulations

Mobile Learnings

Self-paced

Figure 2 The Right elements of eLearning Methods

Amit Soni G., 2015, https://elearningindustry.com/choosing-right-elearning-

methods-factors-elements
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Finally, the researchers were able to develop a digital learning object generator as

shown in the following figure 3:

HONE / SIGN IN

SIGN IN

Figure 3 The main interface for LOs Generator

4. Methodology

4.1. Participants

The current study used a descriptive technique to assess the learning objects
generator that was created so that teachers in Omani schools could easily produce
learning materials linked to the curriculum they are teaching. To do so, 100 teachers

were chosen at random to evaluate their experience using the newly built generator.

4.2. Research tool

The researchers created a questionnaire to gather data from teachers regarding the

simplicity of use, accessibility, and usefulness of the produced learning objects
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generator after they had used it. The questionnaire had 17 items and was designed
using five-point Likert scales. To test the questionnaire's validity, experts in the field
were consulted. The survey was piloted on 15 teachers with varied years of
experience to ensure its validity. The Cronbach alpha coefficient of the scale was
found to be (0.81), indicating that it is reliable.

5. Results and Discussion

The simplicity of use, accessibility, and usefulness of the digital repository, as well
as the degree of its reception and satisfaction from the teachers' perspective, were
measured using a questionnaire administered to a random sample of one hundred

teachers in the post-basic education level.

Table 1 Teachers’ views about the learning objects generator
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1-Strongly Disagree  2- Disagree 3-Neutral 4- Agree 5- Strongly Agree
_ Me | STD
Question SD| D N A SA
an V
The generator can export
learning objects in different 4% | 6% | 4% | 60% | 26% |4.33| 1.06
formats
There is an accessible space for
o 8% | 11% | 6% | 39% | 36% |3.86| 1.27
communication among teachers
The learning objects generator
_ 5% | 2% | 3% | 58% | 32% |4.36| 1.01
will be useful for teachers
Teachers can easily share good 11
_ 8% | 11% | 44% | 26% |3.83 | 1.36
practices %
| think that the learning objects
generator will solve the teaching | 11
_ 2% | 2% | 62% | 23% [4.23| 1.29
and learning problems | am %
facing.
| can create and manage my own
_ 2% | 1% | 2% | 80% | 15% | 4.7 | 0.74
account easily
The generator helps me to design
assessment within the learning 2% | 8% | 5% | 55% | 30% |4.28 | 1.01
object.
| can store my own learning 57%
_ _ 6% | 4% | 5% 28% |4.26 | 1.12
objects and publish them
| can easily upload my files to
8% | 8% | 4% | 58% | 22% |4.14| 1.28
the generator
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The generator accepts various
- 7% | 3% | 5% | 51% | 34% |4.19| 1.13
types of multimedia content

| feel that the interface is user-
_ 2% | 1% | 2% | 75% | 20% | 4.67 | 0.73
friendly

It is easy to edit learning objects
6% | 3% | 1% | 48% | 42% |4.23| 1.05
that | created.

| can easily download my
_ _ 4% | 1% | 5% | 66% | 24% |4.47 | 0.94
learning objects that I created

Choosing among design
_ 4% | 5% | 1% | 66% | 24% |4.43| 1.02
templates is very useful to me.

| think that using the learning
objects generator will improve 7% | 3% | 5% | 60% | 25% |4.28 | 1.15

my teaching.

| can easily view the learning
_ _ _ 1% | 2% | 2% | 50% | 45% |4.41| 0.72
object that I designed online.

It is easy to access the learning
_ 2% | 5% | 3% | 57% | 33% |4.38| 0.91
objects generator.

In general, the results show that it is easy for most teachers (87%) to access the
learning objects generator and utilize it. The following is a summary of their replies,
as shown in table 1:

95% of teachers reported that they can easily create and manage their own account,
they feel that the interface is user-friendly, and they can easily view the learning
objects that they designed online, while 90% agreed about the following: The
learning objects generator will be useful for teachers, it is easy to edit learning
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objects that they created, they can easily download learning objects that they created,
and they confirmed that choosing among design templates was very useful to them.
Also, 86% of the teachers reported that the generator can export learning objects in
different formats, and 85% of them agreed about the following: the learning objects
generator will solve the teaching and learning problems they are facing, it helps them
to design assessment within the learning object, they can store their own learning
objects and publish them, the generator accepts various types of multimedia content,
and they think that using the learning objects generator will improve their teaching.
And 80% of them agreed that they can easily upload their files to the generator.
Moreover, 75% of the teachers reported that there is a good accessible space for
communication among teachers, and finally 70% reported that teachers can easily
share good practices. Although the latter was agreed by most of the teachers, it was
ranked last since teachers were unable to practice communication together in the
generator’s trial edition.

The results indicate that there are many expected benefits for the Sultanate of Oman
as follows: (1) The effective contribution of the Sultanate of Oman in providing a
space for sharing and cooperation between Arab countries in the field of Arab e-
educational content and continuing to play its pioneering and distinguished national
and regional role, (2) development of an Omani digital platform concerned with
designing self-produced e-learning objects, in the sense of designing learning objects
by users (educators, interested persons and other stakeholders) who do not have
knowledge and skills in the design and production process and the technical aspects
with minimal time and effort, (3) striving towards maximizing the benefit of Omani
cadres in the field of designing and developing interactive electronic content and

participating in tangible and valuable contributions to the Omani educational
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community, (4) enabling teachers in the Sultanate of Oman to publish lessons, create
assignments, implement educational activities, and share educational content with
their students, which helps to achieve high-quality educational outcomes, (5) striving
to activate, exchange and share teaching experiences among member of the Omani
education community and the Arab countries and enable teachers to communicate
with each other and exchange ideas and opinions through multiple technologies, thus
contributing to improving the quality of performance within the education
community in the Sultanate of Oman, (6) allowing to accommodate institutional or
individual initiatives in the field of designing, producing, and making electronic
educational content available in the Sultanate of Oman, (7) putting education in the
Sultanate of Oman on the Arab and regional map through a platform bearing the
Omani character in its knowledge content and in its human cadres in the field of
education, (8) keeping pace with the rapid developments in the design, production,
and availability of interactive electronic content, and paving the way for a future
stage in which e-learning is institutionalized as a parallel or supportive system for

learning in its traditional modular form.

6. Conclusion and Future Work

The effectiveness of the digital knowledge platform based on the foundations of the
educational and technical standards for designing self-produced e-learning objects
in the Sultanate of Oman was measured, as the design of objects by users who do
not have knowledge and skills specially in the educational design, production and
artistic processes, as it is based on the idea of the "Wizard", which allows any user
to design and produce e-learning objects in the least time and effort without the need

for special skills. This platform was developed on the foundations and principles of
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the relevant learning theories to reach an easy-to-use mechanism for designing and
producing electronic learning objects for workers and those interested in the teaching
and learning processes in Omani and Arab educational institutions. The
effectiveness of the platform was measured, including its design, production, and
availability mechanism to determine the ease of access, use and effectiveness from
the point of view of the target sample, which is 100 teachers, to reach a complete
and comprehensive perception based on specialized standards and global
experiences and on the results of actual use of the opinions of the study sample, in a

manner consistent with the study aims.
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