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ABSTRACT

The integration of hypermedia in educational contexts has the potential to significantly
enhance the development of technical skills, a critical competency in today’s technology-driven
world. This paper explores innovative learning approaches facilitated by hypermedia, focusing
on its application in technical education. The study begins with a discussion on the general
importance of technical skills, followed by a detailed examination of hypermedia as a dynamic

Available online: 30 /09/2024 and interactive learning tool. Two case studies are presented, demonstrating the successful

implementation of hypermedia in educational settings, and the challenges and benefits
associated with these approaches are analyzed. The paper concludes with insights into future
research directions and emerging trends in hypermedia-enhanced technical education,
emphasizing the need for continuous innovation and adaptation in the face of evolving
educational technologies.
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1.Introduction

New information and communications technology (ICT) have made an enormous impact on business, the
environment, society, the economy and learning. As Kolb points out, knowledge gets created through the
transformation of experience. It might be the case that some new technology will replace or radically change some
existing processes. On the other hand, some technology has the prospect to more or less stay. ICT is the foremost
investment opportunity in the 1990s and, as with most of the technologies, there is a clear limit to the lifetime or the
payback time of that technology in its original form. Therefore, general rationales for using new technology in learning
are important at this specific point in time. Literature provides such a rational basis for learning with hypermedia [1].
This exploratory essay elaborates such a discussion further in connection with existing relevant learning theory
literature and examines some innovative learning environments through hypermedia.

The focus of this exploratory essay will be on enhancing technical skills through the learning of hypermedia. The first

part discusses technical skills on a general level. The second part presents two complete implementations of learning
environments through hypermedia and discusses their closeness to the designed learning environment. The third
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part raises some points for future research. Finally, an analysis of learning skills and of the development of
hypermedia-supported environments for learning technical skills will be presented [2].

2. Understanding Hypermedia in Education

There is almost no chance to enter in the job market or develop one’s career without a thorough knowledge of
technical skills. The domain of some of those technical skills is however often considered to be purely dumb, i.e. akin
to riding a bicycle or mastering similar crafts that once learned will be unforgettable for living. The present work
shows how hypermedia may be manipulated in order to enhance professional development of technical knowledge
on a complex subject where a non-dumb learning has been proved to be very difficult. From the results reported, it
is hoped that researchers on hypermedia, and more generally on educational technologies on other fields, will be
able to gather some motivation, rewards and satisfaction for their efforts. Educators and trainers who share the belief
that relearning a civil engineer’s craddle is a myth of children should also find here some practical ideas to overcome
this problem. Close friends, family and generous fellows might appreciate this work for being nevertheless an easy
reading [3].

The term hypermedia is widely used today, and it would almost seem to be too simplistic, for better or for worse.
Hypermedia is much more than the mere definition of a hypertext multimedia system, even if the word is often
misunderstood and improperly branded. Hypermedia is technical and information technology related but it is also
part of a global social context and, within the context of education and of educational technologies, hypermedia is
both a boon and a ban [4]. The primary aim, distilled from the extensive literature research, is to introduce the
concept of hypermedia and the role played by the hypermedia paradigm on the learning process in such a way that
this stimulating yet feared word be no longer unknown by the attending audience on that presentation, nor
misunderstood, wrongly employed or avoided thereafter on the succeeding stages of their teaching and research
activities [1].

2.1. Definition and Characteristics

Hypermedia is a term used to describe computer systems that let users link multimedia data like text, sounds, and
images through related information [5]. This term goes beyond the definition of hypertext, which only covers text. As
a part of modern educational technology, the proliferation of multimedia data has led to the incorporation of
hypermedia (pop-up windows, sound effects, and movie clips) into the modern classroom. Educational hypermedia
systems now include general-purpose and subject-specific systems that allow students to view and manipulate text,
images, and sounds. Teachers can prepare hypermedia lessons and organize the material provided by these lessons.
Hypermedia links can only be activated in a specific manner or in a particular order, meaning the teacher has some
control over their use in lessons [3].

Four basic characteristics of hypermedia come into play regarding computer systems. First, hypermedia is an
integrated computer system that combines the basic elements of hypertext (text information) multimedia (non-text
information), and database management [6]. As computer hardware systems become more powerful, the multimedia
component of hypermedia is enhanced. The multimedia component comprises mixed forms of data, such as text,
numbers, speech, drawings, pictures, images, audio, and video. In hypermedia, the user is provided with multimedia
data that is accessible and movable in a nonlinear manner. With hypermedia technology, whenever a user receives
visual and audio data from more than one source simultaneously, he/she is in a hypermedia environment.
Hypermedia does not exclude a specific type of media; therefore, it may be regarded as digitalized paper. It is widely
accepted that words or texts alone cannot formulate an idea without visual aids [7].

2.2. Benefits and Challenges

Integration of hypermedia in education is a powerful and innovative learning approach that can potentially
enhance the technical skills of learners; however, incorporating hypermedia in education has its challenges as well.
As hypermedia consists of various elements such as audio, graphics, text and images, any of these hypermedia
elements used can improve learning, retention and replicability of information [8]. It permits learners to select what,
when, at what pace and in what order to learn their program, rendering learning more enjoyable and effective. It is
thought to develop higher-order thinking skills, as learners hypothesize and explore their environment. Another
potential benefit is proficiency in the use of computers and other technology-based media, with accompanying
‘transferable skills’ sought by employers and organizations outside the education sector [9,10].
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But with the benefits offered by hypermedia in education and bringing forth innovative learning, there are
challenges encountered by educators and learners as well. Over the years, experts in the fields of mandated education,
pedagogy and curricular model development have put forth a plethora of external and internal challenges in the use
of technology-based education to the unique culture of specific group of countries, states and institutions [7].

3. Innovative Learning Approaches

This project focuses on the authoring of educational hypermedia. In operation as an authoring tool, HyperMap
enables teachers to create a hypermedia presentation and hypermedia navigation to it as a basis for learning with
hypermedia. In educational applications it has been found that, in traditional textbook form, the design of curriculum
is rather exotic. The different design choices in the curriculum are invisible for a learner, while it is these design
choices that influence the effectiveness of learning [1]. It is believed that a lot of the extra potential of hypermedia for
education cannot be reached without investing in the design side of hypermedia use in education. This possibility to
design the hypermedia space and hypermedia navigation to it and to generate an ideal textbook representation for
the target population is the focus of this project. The main objectives of this project are to:

1. enhance the general knowledge of teachers with respect to educational hypermedia, thus creating a basis for better
use of existing off-line and on-line educational hypermedia.

2. gain insights into the possibilities of spatial hypermedia for educational purposes by constructing and evaluating a
number of HyperMap applications.

3. create the HyperMap tool for designing and generating text, (interactive) graphics, audio, video, etc. based
presentations of educational content and routing curriculum through it.

Moreover, this research includes building and bringing into practical operation a HyperMap design tool and designing
and generating a hypermedia representation of the chain reaction in which both text and visuals complement each
other in order to reach a more informative representation for learners [11].

3.1. Hypermedia Integration in Curriculum Design

The effective inclusion of assorted hypermedia tools and hypermedia-related resources has surfaced as one of the
focusing issues for the academic curricula design [12,13]. The Curriculum Design and Development Group associated
with the Human Development and Capacity Building Program at the National Institute of Technical Teachers
Training and Research (NITTTR) has investigated the routes to promote the development of technical skills of the
learners through hypermedia. Some educational environments have been developed in recent years incorporating
hypermedia in assorted disciplines including the sciences (e.g. geology, biology, cosmology, astronomy, material
science, and chemistry), engineering (mechanical and electrical), and text processing. The hypermedia environments
are explored within a control and guidance framework for learning with set hypermedia [1].

An educational hypermedia environment generally encompasses a hypermedia database, an authoring tool, and an
interface development tool. The multimedia database Haravi has over 9000 items (pictures, texts, maps, and film)
on aerosol research. The database has been educationally enriched with 274 hypertext descriptions. The generic
hypermedia access tool has a browser option as a structural hypermedia view of the whole database equipped with
an atmosphere/aerosol model (addition to text). The user study indicates a preference for guided navigation. Two
domain-oriented changes are discussed. The hypertheme prototype is a pedagogic hypermedia able to process a
variety of external and internal control and guidance strategies. Hypermedia will be recognized as a promising
multimedia system if a generic controlling architecture operates across domains with different design solutions.

Reasons for the Development and Promotion of Hypermedia-Based Courses in Technical Education: The hypermedia
environment used to research the development of skills in reading and comprehension of technical English texts
with a discipline-related content [14,15]. The discipline is computer-aided design systems for mechanical devices
covered in the sixth semester. A course in technical English would be an appropriate supplementary course if the
content of the English materials and the English language environment is related to the domain presented in the
investigation. Hypermedia-based courses would promote the development of multi-skills required by the technical
subjects. Hypermedia would provide non-linear links, variety in learning styles, remedial options, motivation
through exploration, privacy in practice, and flexible control [7].
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Education in the digital era must embrace technologies, including the use of hypermedia as a teaching aid that fulfills
students’ needs. Higher education institutions, including universities and colleges, have integrated hypermedia
technologies in the teaching and learning process [16,17]. This study aims to identify the use of hypermedia
technologies in higher education institutions during the COVID-19 pandemic. The respondents were EFL teachers
and students at several higher education institutions in Nonthaburi, Thailand. A survey questionnaire consisting of
closed-ended questions was administered to the respondents and analyzed using descriptive statistics. The findings
revealed that during the COVID-19 pandemic, first, the learning challenges encountered by teachers and students
were in the form of technical problems, such as Internet connection and access to technology, and external problems,
such as student’s focus in learning and lecturer’s teaching styles. Mitigations of the challenges comprised informing
students about the learning logistics, and using technology, such as recording meetings for students who were unable
to join, and adjusting assessment models [18,19].

3.2. Interactive Learning Platforms

Innovative education can happen in a number of different ways. Higher learning is ever developing and changing; new
technologies are continuously being introduced that enable learning to be carried out in ways that were impossible
just a few short years ago. This enables more students to become educated, as options for attending classes become
more diverse. Hypermedia is one such new technology that offers opportunities for learning that could otherwise
escape participation by students. Hypermedia offered by the internet has the potential to completely revolutionize
the way education occurs, and to also afford educators new opportunities to enhance the learning experience.
Hypermedia can create a window to a larger domain of knowledge and information that is not restricted by traditional
media from being transmitted to learners. With hypermedia the role of the learner can change to become active
participants in their own learning via interaction and control of the learning process [20].

Currently much of the education that occurs, especially in technical and scientific areas, is concerned with the
acquisition of technical skills. By using hypermedia learning can take place in a hands-on mode, where the learner
becomes directly involved with the material to be learned, which has been shown to be a very powerful way to learn
and reinforce knowledge. Hands-on experience has been identified as an important prerequisite for, and is regarded
as absolutely crucial in the acquisition and enhancement of technical skills. The success of this mode of learning is
largely dependent on how strongly the learner is actively engaged and participating in the learning task [21].

4. Case Studies and Best Practices

This section focuses on case studies and best practices that illustrate the successful implementation of hypermedia
as an innovative learning approach in technical education. These real-world examples demonstrate how hypermedia
systems have been designed and integrated into the curriculum, the experiences of educators and institutions, the
outcomes achieved, and the valuable lessons learned.

One notable case study from Argentinean universities highlights the integration of a hypermedia education material
(HEM) into a Computer Science students’ course. The HEM was designed to provide a hypermedia language of
mathematical objects and operations compatible with VHDL. Its educational material included an introductory text
to the language, basic definitions, a glossary, a bibliography, and further educational material in other programming
languages. The research aimed to collect qualitative and quantitative information regarding the influence of the HEM
on the Teaching-Learning process of the course topics, such as the perception of mathematical knowledge, fluency
in VHDL programming, motivation, and interest. Results revealed that the HEM was mainly used as an aide-model
complementary to expositive classes. It encouraged greater programming fluency in students and fostered an
interest in continuing the study of mathematics applications in computer engineering and the use of math-embedded
languages. However, the perception of knowledge was regarded as more informal and less consolidated, and the use
of the object-oriented programming paradigm was difficult for students without prior assembly language
programming [8].

Another case study, conducted during the COVID-19 pandemic, describes the experiences of three higher education
institutions in Ukraine that redesigned educational processes using hypermedia technologies. A survey
questionnaire-based research was carried out among first-year students to investigate satisfaction with the changed
educational forms. Results showed that despite organizational difficulties, most respondents considered the
transition to distance learning positive. Hypermedia technologies were considered the most effective means for both
ensuring the educational process and monitoring/controlling knowledge. The ability to access materials in distance
mode and the use of many educational virtual platforms with varied educational resources were also highlighted.
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Recommendations for further improvement in the use of hypermedia education technologies were defined, including
dynamic design of distance course education support, professional ongoing development of academic staff, and
ongoing monitoring and assessing the impact of hypermedia technologies on the educational process [7].

4.1. Successful Implementations in Technical Education

A series of successful hypermedia implementations is presented for various technical skills. These examples
illustrate the positive impact of hypermedia on the enhancement of technical skills. An overview of standard
projector-based hypermedia implementations is provided in the case of industrial electronics technology and air
conditioning technology. These examples show how existing training manuals across many technical education
programs can be easily adapted for learning with hypermedia. The impact on students' learning is documented in a
controlled comparative study between standard training and hypermedia training [22]. Two advanced, full-
immersion hypermedia implementations are described in the horticultural technology research project. These
hypermedia systems offer unmatched freedom of navigation, remote control over real processes, and active
participation in process management. Indications of significant learning outcomes related to advanced hypermedia
presentations are provided.

When technologists attempt to model, control, and automate industrial processes, they always start with a study of
process technology and the application of measurement and control technology to it. However, industrial process
technology encompasses a relatively complex assortment of mechanical, chemical, pneumatic, hydraulic, thermal,
and so on, techniques. As a consequence of the widespread introduction of concepts such as factory automation and
total quality management, there is a rapidly growing need for training an increasing number of semi- and skilled
personnel in the functioning of (industrial) processes and in the application of measurement and control technology
to it. Because traditionally training has media as the basis of instruction, there is a long tradition of the use of
textbooks, filmstrips, movies, chalkboards, and so on. However, present texts and static images never explain the
functional nature of dynamic processes and systems satisfactorily [7].

4.2. Lessons Learned and Recommendations

Reflecting on the experiences with the three case studies, several lessons can be learned. There are many ways to
use hypermedia as a learning innovation in a technical area. Hypermedia lab investigators in that area of education
will probably find it helpful to examine the case studies as sources of inspiration. The experiences outlined in the
case studies might also be valuable for those who are contemplating hypermedia learning innovation. For
institutions involved in this kind of innovation, it is advisable to take various organizational aspects into account
such as management of expectations, time-planning and decision-making procedures (Olena et al.2021)[23].

It is also important to foster discussion between involved actors, especially in the early stages of project. All three
institutions successfully engaged in some kind of discussion forum to minimize communication problems between
programmers and teachers. Consequently, it is essential to reach (temporary) agreements on the roles of the various
actors involved. If this is not done, a power struggle concerning definitions of learning problems and learning
solutions might occur [24]. It is also important to understand that institutions involved in learning innovations
become platforms for individual change processes. Potential protagonists of innovation approach projects for a
variety of reasons, such as personal ambitions, but also career considerations. Although these reasons for innovation
are often not communicated explicitly, they should be recognized and taken into account. Fostering pro-innovation
networks might help understanding what is learned from innovation processes and consequently assist institutions
in institutionalizing learning innovations. As a consequence, editors and producers of hypermedia learning
environments in technical areas become part of the technical subculture. They are likely to develop their own - partly
intuitive - norms and standards, causing misunderstanding and frustration when interacting with educational
subcultures [7]. Taking subcultures into account offers opportunities to clarify, negotiate and design new hybrid
cultures, which might avoid power struggles and frustrating misunderstandings. Finally, it is vital to recognize that
developers of hypermedia learning environments in technical areas need a great degree of professional autonomy.
If programmers and teachers feel that they are being controlled, they are likely to lose interest in the innovation
process.

5. Future Directions and Emerging Trends

The innovative learning approach through hypermedia for enhancing technical skills is considered in the context of
its future directions and emerging trends. This consideration includes possible developing opportunities as well as
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threats facing it later on. The future consideration is set against the backdrop of a fast-evolving educational
technology landscape [2]. One obvious future direction for the proposed learning approach is in the realm of WWW-
based distance (non-classroom) education. There exists a great opportunity to develop the proposed approach into
a WWW-supported learning tool for helping students enrich their understanding of a technical discipline. Globally,
many higher-education institutions are attempting to introduce fully on-line distance education programs and WWW
has become a cost-effective delivery medium. Besides from the Web-based support, the proposal also plans to
broaden its applicability in terms of technical fields and student population. Efforts will be made to make the tool
applicable to a wider range of technical topics. At the same time, in addition to a fixed network deployment, a mobile
version, with easily updatable contents, will be developed using handheld devices (tablet PCs, cell phones, etc.) so
that the query answer sessions can be extended to labs and bigger venues like auditoriums [25,26].

As with any new innovative educational model, there are many uncertainties ahead. Those uncertainties span
pedagogically, technologically and administratively. First of all, the long-term sustainability of the proposed
approach depends upon its functionality and accessibility. Technology-wise, as having predicted, hypermedia will
surely play an overwhelming role in educational technology in the next few years. What is more difficult to foresee
is how well the current Internet-based bandwidth and interface technologies can keep up with those advances of
hypermedia packages. Any time-consuming lags on technology deployment or product standardization in the future
may cause unforeseen difficulties to either adapt to or enjoy the enhanced hypermedia. Pedagogically wise, as having
predicted, educating a technical audience with non-classroom instructional models is still considered a high-risk
high-return business initially. Schedules of on-going programs will be adjusted wisely according to the developments
of the projects. Depending on the outcomes, the maturity of the innovating learning approach through hypermedia
will be graded and competitive expansion will be implemented accordingly [27,28].

6. Conclusion

In conclusion, this study highlights the transformative potential of hypermedia as a tool for enhancing technical skills
in educational environments. The integration of hypermedia offers a more interactive and engaging learning
experience, which is crucial for the effective acquisition of technical competencies. While the benefits are significant,
including improved learner retention and the development of higher-order thinking skills, challenges such as
technological accessibility and the need for adequate instructional design must be addressed. Future research should
focus on optimizing hypermedia tools to cater to a broader range of technical disciplines and educational settings,
ensuring that this innovative approach continues to evolve alongside technological advancements. The ongoing
adaptation and refinement of hypermedia-based learning environments will be essential to meet the demands of
both educators and learners in a rapidly changing digital landscape.
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