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Abstract—The digital gender divide is a major challenge that needs to be 

addressed in developing countries. Thus, this work aims to address the digital il-

literacy of girls and women that also fuels the digital gender divide. The goal is 

to produce an e-learning module that focused on the skills to be measured in as-

sessing ICT skill in Sustainable Development Goals (SDG) 4. This can be used 

during trainings as a tool to capacitate participants like marginalized women 

and girls. The development of this e-module follows the research and develop-

ment using the 4D model process: Define-Design-Develop-Disseminate. The 

impact of the e-learning module was evaluated during ICT literacy training for 

marginalized women and girls. It was found that by utilizing the e-learning 

module in the development of skills among participants was significant. This 

study was a humble step towards gaining technological skills of the marginal-

ized girls and women in the Philippine community towards ICT4D. 

Keywords—E-learning module, 4D model, ICT literacy, research and devel-

opment, ICT4D.  

1 Introduction 

The ICT advancement provides opportunities for all as it acts as an indispensable 

function in the evolution of advanced economies and societies. It provides access to 

information and an avenue for economic empowerment. But as ICTs become ever 

more widespread, those people without access especially women and girls are prone 

to become increasingly deprived due to factors such as affordability, education (or 

lack thereof) and lack of technological literacy, as well as inherent biases and socio-

cultural norms that lead to gender-based digital exclusion [1]. As such, the term “digi-

tal divide” has been inevitably tied with the lack of skills, access to ICTs, inequality 

of access and process [2][3][4] and often exacerbates social inequalities [5].  

The term “digital gender divide” has been acknowledged as a threat to establish 

gender equality for women [6]. It pertains to “these types of gender differences in 

resources and capabilities to access and effectively utilize ICTs within and between 

countries, regions, sectors and socio-economic groups” [7]. Accordingly, “the digital 

divide is composed of a skill gap and a gap of physical access to Information Tech-

nology (IT) and the two gaps often contribute to each other in circular causation. 
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Without access to technology, it is difficult to develop technical skill and it is redun-

dant to have access to technology without first having the skill to utilize it” [2]. Ac-

cordingly, “skills, skill endowment and skill demand play a fundamental role in de-

termining, and limiting, the digital gender divide” [1]. This concept of the digital 

divide is often apprehended as the reason why women’s power is not increasing.  

ICT is considered primary to the ICT Development Index (IDI). The ICT Readi-

ness (infrastructure access), ICT use (intensity) and ICT Capability (skills) are the 

three-stages needed for ICTs advancement towards reaching Information Society [8]. 

The focus of this study is on ICT Capability. ICTs can be a powerful tool to empower 

women and an enabler of economic growth, especially in under‐developed areas 

[9][10]. One example was the ICT training conducted in the Jaipur District in India by 

Beena and Mathur [11], wherein 94% who attended the training affirms that it pro-

vides technological empowerment because the acquired skills provide greater confi-

dence and competence.  

Digital literacy is “the ability to access, manage, understand, integrate, communi-

cate, valuate and create information safely and appropriately through digital technolo-

gies for employment, decent jobs and entrepreneurship. It includes competencies that 

are variously referred to as computer literacy, ICT literacy, information literacy and 

media literacy” [12]. Sudarwati and Rukminingsih [13] argued that digital skills 

should be part of education for equal participation and for the benefit of everybody 

regardless of age and background from the vast knowledge of the web. 

The progress of ICT has brought significant change to education in empowering 

learners. By proliferating and embedding in the education system in the Philippines e-

learning technology [14], the revolution of teaching and learning process had surged 

the academic achievements of Filipino college students [15], but not for the out of 

school youth and marginalized groups. Although education “is one of a nation’s 

greatest assets and the foundation for strong and peaceful societies”, it is still a major 

problem for developing countries. The education in the Philippines has been faced 

with different challenges particularly on the deficiency of its instructional materials, 

facilities and equipment, and even educators [16]. However, there is a continuous 

effort in the country not just in the incorporation of e-learning in the method of educa-

tion but also to molding future e-learning developments.  

In this study, the focused is on the design and development of an e-learning module 

given that the digital gender divide is also fueled by digital illiteracy. In this way, the 

benefits of ICTs can be extended more widely in society, especially to the marginal-

ized groups. The basis of the modules’ content are skills to be measured to assess ICT 

skill in SDG 4 and skills that could help the learners work in online jobs. The e-

learning module is then used during digital literacy training of marginalized women 

and girls. Educating the marginalized groups are very crucial as a catalyst for their 

empowerment. 
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2 E-Learning Content 

E-learning systems provide numerous advantages for the academe, it can minimize 

physical expenses of learning, enhance the learning processes management, and more 

importantly improve the learning [17]. Abubakar and Hassan [18] define the “E-

learning concepts as the use of ICTs in the process of learning”. According to Sudar-

wati and Rukminingsih [13], the E-learning characteristics are as follows: 

1. It has contents relevant to the purposes of learning 

2. It uses an instructional method, such as example, display and exercises to improve 

a learning process 

3. It uses several elements of media such as words and pictures in order to deliver the 

learning materials 

4. It allows a teacher-centered direct learning (synchronous e-learning) or it is de-

signed for autonomous learning (asynchronous e-learning); 

5. It constructs students’ understanding and skills related to the purposes of learning, 

both individual and group 

Hamdi and Hamtini [19] proposed a framework for developing affective e-content 

shown in fig. 1. The model consists of three dimensions: Learning Environment (LE), 

User Interface (UI) and Course Content (CC). The LE have to provide activity and 

assessment that will aid students to improve and evaluate their learning. It also needs 

to have a support interactivity to: learner-instructor interaction, learner-content inter-

action, and learner-interface interaction. Further, it should provide a navigation link to 

other software. The UI design should follow the key design principles with the aim of 

effective navigation of learning material. Lastly, CC should employ the cognitive 

theory of multimedia learning in the e-content development taking considerations on 

the text, image, animation, audio and video. 

 

Fig. 1. H&H Framework. Source: Hamdi & Hamtini [19] 
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Countries and the UN provided the Sustainable Development Goals blueprint as an 

urgent call for action to the international community. The SDG 4 and SDG 5 seeks on 

quality education and gender equality and women empowerment. In particular, the 

SDG 4 aims to ensure inclusive and equitable quality education and promote lifelong 

learning opportunities for all by 2030. The target 4.4 specifically aims to substantially 

increase the number of youth and adults who have relevant skills, including technical 

and vocational skills, for employment, decent jobs and entrepreneurship. The global 

aim for Indicator 4.4.1 states that ICT skills are measured by the effective use of 

ICTs. The UN provided the skills to be measured in assessing ICT skills shown in fig. 

2. These includes: connecting and installing devices, sending emails, and creating 

electronic presentations. Further, the SDG5 aims “to enhance the use of enabling 

technology, in particular ICTs, to promote women’s empowerment” [20]. The global 

aim for Indicator 4.4.1 states that ICT skills are measured by the effective use of 

ICTs. This context is defined by the rapid development, complexity and the use of 

ICT. 

 

Fig. 2. Skills to be measured to assess ICT skills [14] 

Moreover, the European Digital Competence Framework [21] draws competencies, 

DigComp. Competence areas and competencies of digital literacy global framework is 

shown in fig 3. In this study, the skills to be measured to assess ICT skills as defined 

by UIS and DigCom Competence 0 and 1 is considered in the development of the e-

learning module. 

 

Fig. 3. Competence areas and competences of the Digital Literacy Global Framework [22] 
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In this study, the competencies of digital literacy global framework and ICT skills 

to be measured are the guide in the design and development of the e-learning material 

while taking consideration on the H and H framework for developing affective con-

tent. 

3 Methodology 

The suitable process for the development of the e-learning module is the 4-D mod-

el process: Define-Design-Develop-Disseminate. It is demonstrated in fig 4 as a sug-

gested process that could be followed when developing e-learning materials. The aim 

was to developed e-learning module for digital literacy that can be used in training 

through microlearning approach. The use of microlearning is practical and it has 

proven by some studies to improve learner’s ability in handling skill-based learning 

[22][23]. 

 

Fig. 4. Project workflow in developing an e-learning module 

In define stage: needs, target audience and topic analysis are conducted. A needs 

analysis is carried out to establish if there is a gap in knowledge and skills of the par-

ticipants of training. The design phase goal is to create instructional specification. The 

result of this stage is a blueprint that served as a guide in the module development. 

This involves drafting learning objectives and sequencing the order of objectives. For 

the development phase, the storyboard is first created and followed by the develop-

ment of the content. This is reviewed by subject matter experts of the training. Lastly, 

in the disseminate stage, the courseware is disseminated and accessible through the 

MSU-Iligan Institute Online Learning Environment (MOLE).  

4 Results and Discussion 

The aim of this study is to develop an e-learning module for digital literacy that can 

be used in actual training especially to the marginalized women and girls through 

microlearning approach. The following subsection discusses the results of e-learning 
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module development and the learning effectiveness of the training using the 4-D pro-

cess. 

4.1 Define 

The define phase aimed at identifying the needs of the target audience and to con-

duct topic analysis prior to the development of the e-learning module. A needs analy-

sis was carried out to establish if there was a gap in knowledge and skills. In this 

study, through a survey with the help of Local Government of Iligan–Gender and 

Development Office, it can be concluded that there is a gender digital divide of poor 

local communities of Iligan City, Philippines. The result of the survey also pointed 

out that some women and girls in the marginalized community are ICT illiterate. 

Hence, there is a need for ICT literacy training. Thus, the goal in this study was real-

ized which was to design and develop the e-learning module that provides ICT litera-

cy skills through a micro-learning approach.  

Moreover, the topic content of the module was based on the “DigCom competenc-

es on fundamentals of hardware and software and information and data literacy”, and 

skills to be measured on the global aim, indicator 4.4.1. Overall learning outcomes of 

the modules are depicted in fig 5: 

 

Fig. 5. Learning outcomes of the course content 

4.2 Design 

The design of the e-learning module was intended for micro-course teaching. The 

interactive micro-course teaching ensures students with clear learning objectives and 

tasks by delivering “micro-courseware, micro-video, micro-exercises, and micro-

examination” [24][25][26], thereby effective for ICT skills training. After the learning 

outcome the course content was formulated, the design phase follows- with a goal to 

create an instructional specification. This involves drafting learning objectives and 

sequencing the order of objectives. The developed module was realized with the assis-
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tance of the learning design expert. They were also responsible for the e-learning 

module evaluation. The content map is shown in fig 6 below. The map served as the 

blueprint that guides to develop the module. 

 

Fig. 6. Content map of the e-module 

The storyboard was first created after the content was finalized. This was also re-

viewed by two subject matter experts of training. Instructional methods and media 

elements like images, text, and interactions were integrated in the storyboard. Story-

board samples are shown in fig 7. 

  

(a) e-learning module storyboard (b) introduction screen 

Fig. 7. Storyboard sample  
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4.3 Develop 

In the development phase, validation of experts was very important since they gave 

good suggestions on what to improve, like how long should the videos be and the 

activities to be given. The e-learning module was then revised according to their sug-

gestions. 

The results of the validation of experts regarding the quality of the e-learning mod-

ule in learning design and media design falls under good and excellent and are dis-

played in fig 8 below. This was done through answering a questionnaire consisted of 

5 questions with a 5-point Likert scale.  

 

Fig. 8. Experts validation responses result 

Fig 9 shows the sample interface of the final developed courseware 

   

(a) Introduction screen (b) e-learning module (c) content screen 

Fig. 9. E-learning module content screen 

4.4 Disseminate 

The output was then ready for dissemination. As shown in fig 9, the courseware 

was successfully uploaded on MOLE (MSU-IIT Online Learning Environment), an 

online learning environment of MSU-IIT.  
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Fig. 10. Uploaded in an on-line learning environment 

4.5 Evaluation 

A pre-and-post-assessment was conducted prior to and after the training to gauge 

whether the participants have learned during training. The questions asked were based 

on the modules and the same set of questions were given for both assessments. Aside 

from the assessments, they were also tasked to answer the evaluation survey to get 

feedback from participants. The result is highly positive for the nine questions related 

to the participants’ reaction regarding the training and the content as shown in fig 10.  

 

Fig. 11. Result of the post-evaluation survey 

The effectiveness of the e-learning module was assessed with the learning out-

comes of 40 participants in the training through an exam taken before the training 

started and at the end of the training. In this way, the validity of the developed module 

was tested. The pre-test and post-test have the same set of questions. The average 

score result for pre-test is 20.38, with the highest score of 37.50 and with the lowest 

score of 7.5 while for the pos-test, average score is 72.63 with the highest post-test 

score of 97.50 and the lowest score of 50.00. The comparison of the pre-test and the 

post-test results is shown in fig 11.  
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Fig. 12. Comparison of pre-test and post-test 

The result is then computed to get the normalized gain average <g> with the fol-

lowing formula [27]: 

 (1) 

Based on the computation of the normalized-gain test, the result is 0.6 which falls 

under the medium category according to Hake’s interpretation of normalized gain 

values. This indicates a significant increase of their scores after the participants’ train-

ing using the developed e-learning module. This only shows that the developed mod-

ule is effective for ICT literacy training 

5 Conclusion 

The digital gender divide is still a major challenge that needs to be addressed in 

poor rural and urban dwellers in developing countries. Further, the education in the 

Philippines has been faced with different challenges, particularly on the deficiency of 

its instructional materials, and even educators. One solution is to utilized e-learning 

tools and technologies to address shortcomings. In this study, the detailed develop-

ment process of the e-learning module was successfully delineated and was used as a 

tool to capacitate marginalized women and girls in digital literacy training. This study 

emphasized the value of e-learning instructional material in ICT4D. 
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