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Abstract 

The synergy of technology and education has paved the way for multimedia to 

be an acceptable method of maximising online distance learning, resulting in its 

increased use and a need to design and develop more multimedia instructions. 

Disparities between theory and practice show that online courses are not always 

designed to fully support multimedia learning. This study investigated the 

design of instructional multimedia learning resources to understand the 

contribution of media elements to the online distance learning courses of a 

university in a developing country. A single case study technique was employed 

to explore how the integration of multimedia elements in an online course 

design contributed to learning. A qualitative research inquiry was followed, with 

data being provided by 23 students and facilitators. Data was also obtained from 

document analysis. The principles of the cognitive theory of multimedia 

learning were used as a lens through which to assess the impact of media 

elements. The researchers found that engaging, motivating and interactive 

environments maximised learning. The results indicated that video media were 

essential and preferred media elements but were inadequate as a support tool. 

The use of other media, such as animation, audio and interactive simulation 

(especially via multimedia) to support learning was not fully explored. 

Keywords: multimedia learning; multimedia design; instructional design; distance 

learning; e-learning; online; learning; educational technology 

Introduction 

The significant role of 21st-century technology in education has created notable and 

transformative changes and innovations in educational systems: the development of 
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information and communications technology (ICT) in higher learning has been rapid 

(Beetham and Sharpe 2013). Multimedia technology now forms an integral component 

of many educational systems, raising the capabilities of traditional methods of 

educational delivery. The future impact of ICT on society, based on past observations 

(Dede 2007), include: expansion of technological capabilities for much more broadened 

communication channels; advancement of people’s cognitive processes; and 

observation of the environment created for human work that hinges on the processing 

of information. Hence, through its application in formal education, ICT should be able 

to condition learners for the world of work, which is an “emerging, novel, intellectual 

and psychosocial context,” by “avoiding its weaknesses and traps while maximising its 

strengths and opportunities” (Dede 2007, 7). 

The use of multimedia instructional resources is necessary to ensure maximised learning 

within online distance environments. Researchers agree that multimedia include, but are 

not limited to, the following content forms: print, audio, video, graphics and 

illustrations, animations, interactive simulations, electronic databases, search engines, 

and online libraries (Clark and Mayer 2011; Naidu 2006). Among these diverse media, 

“direct human contact (face-to-face), text (including still graphics), audio, video, digital 

multi-media (incorporating text, audio and video) are the most significant” (Bates 

(2005, 43). 

Distance education programmes, through the support of emerging technology, create 

multimedia platforms for the delivery of instructions (Casey 2008). With learner-

centeredness at the heart of most educational programmes, distance education should 

offer a constructive environment for its 21st-century learners to maximise learning 

through media-rich instructions (Freeman 2005). An understanding of how media 

elements are selected and integrated into online course materials and how they are 

managed to make a positive impact on learning objectives is pertinent if educators seek 

to improve learning among distance learners. 

Ghana’s Education Strategic Plan (ESP) 2010–2020 places among its policy objectives 

the need to “improve quality of teaching and learning” (Ministry of Education [MoE] 

2010, 41). The objective of Thematic Area 5 on Content Development, as stipulated in 

Ghana’s ICT in Education Policy, is to develop appropriate content for open, distance 

and e-learning, and it states that “multimedia digital content can facilitate effective 

learning” (MoE 2008, 27). Among the strategies projected to be used in accomplishing 

the objectives is the appropriate use of ICT in supporting educational programmes 

across all levels to improve 21st-century competencies and the quality of educational 

resources. As such, there is still a need for inquiry into the efficient use of different 

media elements needed to support instructional strategies for efficient learning (Lou, 

Bernard, and Abrami 2006). Educators still have the challenge to fully identify and 

equip instructors as well as learners in online distance education with the skills and 

competencies needed to keep up with advancing technology (Ananiadou and Claro 
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2009). The issue of digitising masses of lecture notes in a text-based format into an 

online format contradicts the purpose of multimedia learning. Huang (2005) notes that 

learners have some difficulty in using and applying diverse online multimedia 

instructions. This implies that course facilitators do not fully understand the integration 

of media elements within online multimedia courses. Javidi and Sheybani (2004) assert 

that such techno-centric efforts to convert text-based formats into online environments 

oftentimes are not able to fit into online distance learning environments that are required 

for learner-centeredness. 

In order for educators to build on the integrated media elements for effective instructions 

in various contexts of online distance education, it may be useful to inquire whether the 

choice of media elements within online courses is able to fulfil the promise of 

multimedia learning. Through qualitative inquiry, this study sought to explore the 

contribution of media elements to the maximisation of learning in online distance 

learning, with particular reference to the Institute of Distance Learning at the Kwame 

Nkrumah University of Science and Technology (KNUST) in Ghana. The study 

therefore posed the following main question: “What are the main features of media 

elements in multimedia learning and how do they contribute to the maximisation of 

learning in online distance learning education at the university?” To answer this 

question, the study looked at media elements being used in teaching and learning, how 

the media elements are being implemented in teaching and learning, and to what extent 

multimedia instructions have been implemented to maximise online distance learning. 

Literature Review 

In this literature review, we focus on multimedia elements and their impact on items 

that facilitate maximisation of learning outcomes. In theory as well as in practice, 

scholars have maintained a strong stance on the positive impact of ICT, especially in 

higher education (Dede 2007; Organisation for Economic Co-operation and 

Development [OECD] 2010). A key factor that projects technology as a central 

component for systemic educational change is that technology functions in change 

processes and innovation in customising education and training learners (OECD 2010). 

In andragogy, learners are required to adapt to technology in order to survive in the 

information age. Furthermore, and without doubt, technology is essential in building 

21st-century skills where higher-order competencies are required for productivity. In 

agreement with Groff (2013), the interaction between computing and education is 

creating a diversified terrain in educational technology through new and emerging 

trends that focus on transformation and innovation. When reflecting on these thoughts, 

it becomes apparent that it is imperative for the teaching and learning environment to 

adopt and adapt to strategies that can promote the needed skills. Higher learning 

institutions should therefore offer technology-rich innovative learning and teaching 

environments through multimedia platforms that can increase interaction, engagement 

and motivation amongst 21st-century learners. These multimedia learning platforms 
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should embrace the opportunities to deliver information through several channels such 

as web applications, virtual learning environments, blogs and vlogs, mobile or handheld 

computing, social networking sites, wikis, tablet PCs, interactive whiteboards, 

augmented reality, programming applications and electronic books, among many others 

(Groff 2013). 

Multimedia, which combine two or more components (i.e. graphics, animation, text, 

interactivity, audio and video) to convey information, can serve as repositories of 

educational information that represent the main technology under which are found 

subsystems that shape the methods of communication (Bates 2015). These elements are 

specifically put together to create multimedia presentations ranging from a combination 

of two or more media to interactive simulations (Clark and Lyons 2004). According to 

Moreno and Mayer (2007), creating multimedia online resources is a complex task. 

Educators are therefore being challenged to design multimedia instructions that 

facilitate effective information processing and reduce cognitive load on learners. With 

systematic tools available to educators and designers of online learning environments, 

it is imperative and possible to determine the needs of learners and adequately develop 

learning that is effective and satisfy the learner-centeredness requirement of distance 

education. An area of focus that is mostly neglected in the design process and requires 

attention is the summative evaluations of developed programs (Jolliffe, Ritter, and 

Stevens 2012) within distance education. With the increases in technological tools and 

capabilities, it is important to explore how educational developers have considered 

systematic design and evaluation. Stakeholders in educational technologies must look 

beyond technological possibilities and turn their attention to strategies that would lead 

to desirable outcomes in education (Martens, Bastiaens, and Kirschner 2007; Serdyukov 

2015). 

Distributed Learning Context in Online Distance Learning 

Distance learning places emphasis on learners who may be separated in time and space 

from their peers and the instructor (Clark and Mayer 2008). According to Moore and 

Kearsley (2012, 1), the basic concept of distance education is that “teachers and students 

are in different places for all or most of the time that they teach and learn,” and therefore 

reliance on technology for interactions is key. However, Moore and Kearsley’s 

transactional distance theory posits that the distance is transactional and not temporal or 

spatial. It further asserts that within distance education, pedagogical aspects (and not 

physical distance between the instructor and learner) must have the most intense impact 

(Falloon 2011). In such circumstances, Moore and Kearsley’s set of principles and their 

model, which describe three variables (structure, dialogue and autonomy) that define 

the pedagogy in distance education (Moore and Kearsley 2012), could be key. However, 

in an online distance learning environment, transactional distance could lead to 

psychological and communication gaps when there is not functional interplay among 

these factors. Efforts should therefore be made to ensure a successful constructivist and 
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collaborative blend of learner-centred pedagogy for online and hybrid courses delivered 

via the internet, and learning supported by other digital technologies (Bliuc, Goodyear, 

and Ellis 2007; Hoic-Bozic, Mornar, and Boticki 2009). 

Suffice it to say that every online distance environment provides a unique space for its 

course designers and learners through which online distance learning can be stimulated 

by means of the appropriate mix of media in the courses (Aloraini 2005). Success in 

distance teaching and learning is dependent on how facilitators and educational 

institutions are able to deliver the suitable structures and needed amount of dialogue 

between learners and instructors, giving space for learner autonomy (Moore and 

Kearsley 2012). Students’ misapplication of technology in learning, whereby 

multimedia elements are over-used, could lead to inefficient learning. The challenge 

that confronts educators is the appropriate choice of method to utilise in the design and 

development of online courses, and the current study is of the view that one size would 

not fit all.  

Spector (2000, 523) asserts that “context is relevant for learning and the construction of 

meaning. Therefore, context must be taken into explicit consideration when planning 

instruction.” Within various pedagogic domains, designing in context requires learners 

and facilitators at a distance to be adequately equipped to make the right choices of both 

instruction and media (Anderson and Dron 2011). Moreover, facilitators in an online 

distance environment are required to develop their own instructional resources and are 

challenged to do so through a systematic process that combines clear learning objectives 

and pedagogical models. Facilitators therefore need to understand the fundamental 

components of an online learning environment. Where e-learning projects fail to 

achieve its full benefits, it can be attributed to the non-adherence to basic instructional 

goals and objectives.  

Cognitive Theory of Multimedia Learning 

Theories that support learning via multimedia have helped to assist educational 

developers in meeting the learning needs of distance learners. The current study adopted 

the cognitive theory of multimedia learning (CTML) developed by Mayer (2005a) as a 

theoretical lens (see Figure 1). The study made use of the grounded design principles 

that guide the design of multimedia presentations. Mayer (2005b, 1) proposes that 

“people can learn more deeply from words and pictures than from words alone.” 



6 

 
Figure 1: Cognitive theory of multimedia learning. Source: Adapted from Mayer 

(2005b) 

CTML focuses on how learners can apply cognitive strategies to process visual and 

verbal information to create and promote meaningful learning—in this case, online 

distance learning. As such the design of instructions needed for transformative learning 

needs to provide for the requirement of human cognitive architecture processes, making 

active learning possible. This will then help to achieve the promise of multimedia 

learning in an online distance learning environment (Mayer 2003; Paas, Renkl, and 

Sweller 2003). 

The Design Principles of Multimedia Learning 

The design principles based on CTML serve as a guide for educators in creating 

resources that help people learn more deeply from words and graphics than from words 

alone (Mayer 2005b). Designing effective multimedia instructions (i.e. a combination 

of text and graphics) should be based on the application of these design principles to 

ensure success in learning (Clark and Mayer 2011; Mayer 2009). 

It must be noted that the multimedia principle calls for an appropriate combination of 

words and pictures rather than only words in a presentation. This enhances students’ 

recall abilities. Temporal and spatial contiguity principles address the placement of 

media elements within a presentation in order for learners to build constructive 

knowledge (Mayer 2009). The exclusion of extraneous materials from a presentation 

helps learners to focus on key content—referred to as the coherence principle. In order 

to guide learners to organise their hierarchy of learning, the signalling principle requires 

designers to add cues that highlight key points in an instruction (UBC Wikis 2014). The 

modality principle makes provision for narrated audio rather than on-screen text in order 

to release the load on the visual channel. Furthermore, when a multimedia presentation 

is in conversational rather than formal style, it helps to create a social environment for 

the engagement of a cognitive process that is supportive of learning, defining the 

personalisation principle (Kurt 2011). Conversely, many media in a presentation, such 

as graphics, narrated audio, as well as on-screen words, also split learners’ attention and 

negatively affect processing capacity (Austin 2009). Adherence to these principles 
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should assist in guiding learners to go through a complete learning process step-by-step 

and should make for easy comprehension. 

Methodology and Limitations 

The study was designed to examine the features of media elements in multimedia 

learning and to explore how they contribute to maximising learning in online distance 

education, in particular with respect to the Institute of Distance Learning at KNUST. 

The researchers made use of qualitative methods in the form of interviews and the 

content analysis of documents (multimedia courses). The case studied was a distance 

learning environment (Creswell 2007) in which multimedia-based course modules were 

applied in the teaching and learning processes by students and facilitators. The 

participants were chosen from a cohort of post-graduate students who made use of 

multimedia learning resources and were in their second year of study. Also included 

were persons employed as facilitators and e-learning technical support staff. Online 

multimedia-based course documents were also studied for content analysis. Purposive 

and snowball sampling methods were utilised for the choice of the interviewees since 

the focus was on the characteristics of individuals that would reflect the diversity and 

breadth of the sample population and not on the number of participants (Wilmot 2005). 

The use of the snowballing technique proved effective to achieve this aim. 

As the main data collection method, the one-on-one interviews helped to explore the 

experiences and views of participants and provided much flexibility through an iterative 

process of asking questions. Respondents were put at ease to provide constructive 

submissions (Creswell 2007; Kohlbacher 2006). Data collected through content analysis 

involved the assessment of a multimedia course module used in learning and teaching. 

The inclusion of documents helped to corroborate multiple qualitative methods and 

further enhance the reliability and validity of the results (Noor 2008). These methods 

supported the study in triangulating qualitative data in the analysis process (Yin 2011). 

Codes, Categories and Themes  

The participants who were interviewed included 15 final-year post-graduate students, 

five facilitators and three e-learning support staff members in the chosen environment. 

The rationale for using the students was that they had been introduced to and were 

conversant with the use of online multimedia courses in their studies. Using thematic 

analysis, the interview data was condensed into 229 initial codes, which were later 

merged to form 66 open-coding categories. These were further reduced by overlap to 

create the following four major themes: technological impact, limitations, challenges, 

and media characteristics (see Figure 2). 
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Figure 2: Diagram of themes generated from qualitative data analysis of interviews 

Findings and Discussion 

Media Elements for Teaching and Learning in the Online Distance Environment 

Media elements serve as repositories of educational information. They represent the 

main technologies under which are found subsystems that shape the methods of 

communication (Bates 2015). They exist as text, audio, video, animation and interactive 

simulation and form the basic components that are present in most multimedia learning 

environments to contribute to the enhancement of learning (Aloraini 2012).  

There were three main types of media elements that could be identified in the study. 

These were text, video and images, but there was no indication of animations. Moreover, 

audio media had also not been readily used. Reference to animated content was in the 

form of an adaptation for a particular lesson. Moreover, there were no interactive 

simulations integrated within the courses. The mix of available media is captured in 

Figure 3. 

Interestingly, video media were predominantly in the form of lecturer-/studio-recorded 

lessons, integrated within course designs. Text-based media and image media were 

packaged through PowerPoint slides, Microsoft Office Word documents and portable 

document file (pdf) formats. Responses also indicated the availability of external links 

to other learning resources with access to videos, articles and journals and other learning 

media. External video media were documentaries and interviews that were available on 

social media sites such as YouTube. 
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Figure 3: Media mix in the course: Development theories and strategies 

The findings indicated that video media were used most often for content delivery in 

most online courses; therefore the conclusion was reached that it was the preferred 

medium for course designs (Hansch et al. 2015). Animated media content was found to 

be costly to create, but adapting already existing media was possible and easy. Findings 

also proved that interactive simulations had not been explored as a media element to be 

used in multimedia course design. Figure 4 shows the features of media elements 

integrated in course implementation. 

 
Figure 4: Diagram showing features of media elements integrated in course 

implementation 
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Maximisation of Online Distance Learning with Instructions 

Even though there was evidence of multimedia elements of text, image and video, there 

was little indication of maximisation of these elements. The proper integration of the 

mix of media offers learners the space where learning should become interactive, 

engaging and motivating (see Figure 5). As identified in the analysis, the impact of 

multimedia technology is that it offers learners the possibility of a constructive learning 

environment. Rahman (2009, 1051) posits that it is possible to see a move “in the 

application of integrated technologies (graphics, multimedia, etc.) to improve the 

quality of education and increase easy access (application to run in low bandwidth) to 

information.” Anderson (2008, 53) states that “not only is access to technology 

increasing, but access to an ever-growing body of content is also increasing.” Learners 

have wide access to the web even in developing countries and are able to find and use 

the needed interactive resources at their convenience. However, its maximisation should 

be the conscious effort of content developers for online education. 

Figure 5: Diagram showing impact of multimedia on students’ learning 

Fostering a maximised learning experience calls for the integration of media elements 

that are able to create the needed interactivity and engagement and to improve the 

motivational appeal of instructional multimedia within the online community. 

Efficiency in online learning can be realised through the effective integration of media 

elements, which is dependent on interaction as a vital component for engaging students 

in their learning process (Dunlap, Sobel, and Sands 2007). These interactions, as 

categorised under the three domains of instructor-learner interaction, learner-learner 

interaction and learner-content interaction (Ustati 2013), were recognised within online 

community discussions in this study, where multimedia elements were well integrated 

into the course units. The study revealed a limited level of interaction and engagement 

in multimedia presentations. Respondents agreed that there was a need to upgrade 

course design and development in order to create a “process for students to generate 

knowledge and share it in the virtual class” (H. Mensah, personal interview, June 4, 
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2015). A move to consider a problem-based learning approach would lead to the 

presentation of a constructive learning environment where interactions could be fostered 

to develop the relationships among the three domains of interaction in a distance 

learning environment (Ustati 2013).  

One significant finding was that content developers lacked basic training in instructional 

design principles (Ismail 2002). None of the key content developers taking part in the 

study had been formally trained to handle their work even though most of them had 

obtained master’s degrees in Information Technology. As such, there is the need for 

building expertise in technical competencies to develop content (Sims and Koszalka 

2008). In an interview with one of the faculty members, he posited that development 

strategies had to be reviewed continuously, especially to keep pace with the speed at 

which technology and students’ expectations of 21st-century online learning is 

progressing (H. Mensah, personal interview, June 4, 2015): 

If you have a facilitator that is trained in designing online course materials, it is better; 

as he would know when to place what. So, it saves time and money eventually. 

Facilitators [here] need to be trained in online instructional design.  

Badu-Nyarko (2013) recommends sufficient tutoring for support staff to understand 

distance education programmes as well as a continual appraisal within each academic 

semester to provide the needed reinforcements.  

Educators must therefore strive to keep up with these rapid changes in order to deliver 

optimal and effective support for online distance learning. The responsibilities of faculty 

and instructional designers are key pillars that all institutions of higher distance 

education need to critically deliberate on. As such, Beldarrain (2006, 140) calls on 

educators to “revise delivery structures and rethink pedagogical practices that were once 

appropriate.” In addition, Brown and Voltz (2005) cite the statement made by Brenan 

(2003) that the current poor delivery in constructive learning environments has created 

a gap. This gap can be bridged through the consideration of fundamental elements 

within e-learning design processes that tend to meet learner expectations in respect of 

online learning (Brown and Voltz 2005). Some of the facilitators therefore held the view 

that adequate support should be provided for them to be effective (TS, Interviewee):  

Generally, I feel that e-Learning and multimedia stuff, it’s all about support. You can 

do the best of things, [but] if you don’t have support for them [learners and facilitators], 

you are done. Students and lecturers need support.  

Online learning environments (synchronous and asynchronous environments) with 

dynamic content are the ideal environments to promote learner-centeredness and learner 

autonomy. Learning management systems that provide good support can facilitate the 

learning process and meet learners’ expectations in respect of online learning 



12 

On the issue of media selection and utilisation for online distance learning, various 

alternatives are available to educators. There are enough instructional media that can 

engage learners and enhance their learning. The process of selecting the appropriate 

media to enrich classroom teaching is the responsibility of educators. The plethora of 

media available offers instructors considerable opportunities to make their teaching 

more effective and efficient. Effective selection of these media for the content of online 

learning could lead to the achievement of instructional goals and objectives. As such, 

efficiency in the utilisation of the selected media is also crucial in attaining instructional 

objectives. Generally, media are categorised as print, non-print, audio, audio-visual 

electronics, non-electronics, and so on. Some instructional media elements have been 

observed to be more effective in their application compared to others (Clark and Mayer 

2011; Hansch et al. 2015).  

Media selection should not remain a challenge to educators and designers—they should 

take heed of needs, the context and the resources available. Studies on selecting media 

for instructional materials provide clear suggestions in the form of different media 

selection models. The uses of the different models are, however, influenced by 

categories of media and factors in media selection (Bates 2015). With technology 

evolving within educational settings, the preference and selection of appropriate 

instructional media become a complex task. Criteria for media selection should not be 

based only on what is technologically capable but also on what engages the learner 

(Fahy 2002). An empirical study to examine the criteria that students, faculty members 

and information technology specialists considered to be significant for media selection 

revealed that there were seven critical criteria (Zaied 2007). Three of these were student 

satisfaction, student self-motivation and professional development. These were 

considered to be critical to success in learning yet difficult to identify prior to selecting 

the media. Holden and Westfall (2009) assert that the process of selecting instructional 

media for online distance environments follows a systematic approach based upon the 

instructional systems design model. Educators are to consider selecting instructional 

media based on how each medium influences the other media. Holden and Westfall 

(2009, 29) raise a number of influential issues pertaining to the selection of instructional 

media, namely, “identification of knowledge and skill gaps, effective assessment and 

measurement tools, level of interaction (didactic versus dialectic), and instructional 

strategies, complexity of content and rate of content change.” Models and criteria for 

media selections should therefore be responsive to various contexts and issues while 

adapting to new developments in technology. 

Conclusion 

This paper has reported on the features and contributions of media elements in 

multimedia instructional materials for online distance learning. Results show that 

among the various media elements available for integration within multimedia courses, 

text-based and video media remain dominant. Moreover, the study results indicate that 
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online learners prefer dynamic multimedia content, such as video, to all the other forms 

available to them. However, animation and interactive multimedia materials have not 

been fully explored as viable alternatives for course design and development. As such, 

current media integrated within course materials have less capability to fully engage and 

motivate learners in an interactive online environment. The study also confirms the 

acceptance that multimedia technology has a positive influence that could support 

maximised learning compared to traditional face-to-face learning. However, limitations 

in terms of low mediating presence, inadequate media mix, professional developers and 

technological challenges also impede online learning experiences and hinder the 

achievement of maximised learning. Further data collection and analysis are required to 

provide more conclusive evidence of the contribution of integrating media elements 

based on their unique characteristics in online multimedia courses. This study, having 

been an introductory inquiry, points to the need for more studies, especially to examine 

the impact of instructional strategies and the effectiveness of using elements in 

achieving learning outcomes.  

To conclude, the exploration of the integration and use of multimedia elements within 

online distance learning programmes has been proved to make a significant contribution 

to existing knowledge relating to learners and especially to instructors. 
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