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ABSTRACT 

Big Data refers to the massive amount of data generated from IT 

systems, sensors, and mobile devices. The values of big data are 

achieved by descriptive, predictive and prescriptive analytics. 

Small and Medium Sized Enterprises (SMEs) play a significant 

role in contributing to economic development. Big data is seen as 

a strategic and innovative tool for SMEs to stay competitive in the 

marketplace. However, there is lack of research in studying the 

value of big data to SMEs. Moreover, due to the shortage of 

quality learning platforms, SMEs have limited understanding of 

the potential benefits big data offers their businesses. This 

research aims to propose an educational portal of big data for 

SMEs by incorporating the pedagogy aspects. The research is 

underpinned by design science research. The portal contributes 

theoretically and methodologically by deriving the design 

knowledge of such portal and practically by increasing big data 

knowledge among SMEs. 

CCS Concepts 

• Applied Computing➝E-learning 

Keywords 

Big Data; Small and Medium Sized Enterprises; Educational 

Portal; Design Science Research; Pedagogy 

1. INTRODUCTION 
Big data refers to datasets that are too large for traditional data-

processing systems to capture, store, manage and analyze [1, 2]. 

Big data is commonly known with four characteristics [3]: Volume, 

Velocity, Variety and Veracity. Volume describes the amount of 

data stored. Variety refers to the different types of data both 

structured and unstructured. Structured data is data that has a 

specific format and can be directly processed with computing 

equipment [4] whereas unstructured data is data that does not have 

a specific format, such as images and audio files [3]. Velocity 

describes how fast the data is being transmitted, processed, 

analyzed and understood by the end users to perform certain tasks, 

for example, decision making. Veracity refers to the quality or 

trustworthiness of the data.  

The small and medium sized enterprises (SMEs) are categorized 

into medium, small and micro sizes, based on the number of 

employees and turnover. A medium SME has less than 250 

employees and turnover less than €50 million, a small SME has 

less than 50 employees and turnover less than €10 million, and a 

micro SME has less than 10 employees and the turnover is less 

than €2 million [11]. SMEs contribute significantly towards the 

economy, especially in job creation and economic growth. 

According to EuropeanCommission [5], SMEs contribute 56% of 

the overall GDP in the EU and employ 67% of the workers in the 

private sector. Hence, SMEs play a vital role in the economic 

development of a region. Due to the rivalry competition, constant 

changes brought by globalization and technology revolution, 

SMEs are seeking innovative approach in order to grow the 

business by improving their performances including the 

application of big data [6, 7]. 

However, there is limited research in studying the values of big 

data to SMEs. Most SMEs are unaware of how big data could help 

them in achieving competitive advantages, such as innovating 

their services and products via data [8]. According to [9], a 

practical educational portal enables SME owners or managers to 

gain new knowledge that is strategically focused to the 

organization. Pedagogy aspect is vital when designing the content 

and features for an educational portal [9]. There are many online 

sources discussing big data, however, most of the educational 

portals employed by SMEs are yet to achieve good quality [7], 

This is due to the lack of pedagogy planning, especially in the 

context of big data. Hence, the aim of this paper is to propose a 

big data educational portal by incorporating pedagogy aspects. 

The paper is structured as follows: Section 2 reviews the related 

literature, Section 3 illustrates the research methodology, Section 

4 describes a prototype of the big data educational portal, Section 

5 describes the evaluation results of the educational portal, and 

Section 6 discusses the contributions, limitations and concludes 

the research with future work.  

2. THEORETICAL BACKGROUND 

2.1 Big Data Values to SMEs 
The value of big data is unlocked through analytics where the data 

is collected from various sources, processed and presented with an 

insight [10]. There are three types of analytics [11]: descriptive 

analytics, predictive analytics, and prescriptive analytics. 

Descriptive analytics use historical data and quantitative tool to 

understand the patterns of the existing situation. Predictive 

analytics adopt simulation models to generate scenarios based on 

historical data to predict the future. Prescriptive analytics employ 

planned and quantitative analyses of real time data that may 

trigger events and recommend the course of action. There are five 

key values brought by big data to SMEs: 1) driving product or 

service innovation [8, 12] ,  where customers’ requirements and 
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their behavior could be understood better in order to improve 

products or services, 2) gaining competitive advantages [13, 14], 

where market or consumers’ reactions could be studied better, 

rivals, new entrants or threats are identified hence better 

positioning the organization in the market, 3) increase operational    

efficiencies [15, 16], where business services can be improved in 

order to address strategic needs, 4) make informed decision [17-

19], where specific information is identified to improve targeted 

decision processes which in turns enabling organizational learning, 

and 5) foster business collaborations and partnership [adapted 

from 20], where capabilities of potential partners are studied in 

order to form a digital business ecosystem. 

2.2 Pedagogy Aspects of Educational Portal 
Educational portal facilitates learning approach by using 

information and communication technology (ICT) where learners 

are distributed across the internet [21, 22]. The key factors that 

should be considered when developing an educational portal are 

[9, 22-26]: 1) enable learners to communicate their ideas and 

information among each other, 2) offer collaborative access to 

essential documents to learners, 3) enable instructors and peers to 

provide feedback to learners, and 4) ensure contact between 

training provider and learners. Pedagogy aspect in educational 

portal provides an efficient delivery of teaching content and 

knowledge based on learners’ need for the real life situation [9]. 

The three key dimensions of pedagogy are [27]: 1) delivery 

mechanism, providing reading or administrative materials online 

to complete the content delivery (e.g. static or dynamic online 

content), 2) class size, and 3) approach to content, refer to the 

process of distributing the teaching content (e.g. providing static 

material via interactive online activities that are not possible to 

achieve in the face-to-face learning experience). A clear pedagogy 

for an educational portal should include Bloom’s taxonomy [28] 

which consists of comprehension, application, analysis, synthesis 

and evaluation aspects whenever it is applicable. The 

comprehension level ensures learners are able to understand the 

provided knowledge, the application and analysis level where 

learners are asked to analyze and solve a problem by applying the 

knowledge that they have learned, and the synthesis and 

evaluation level enables learners to use the given knowledge to 

either create new theories, draw new conclusions or make 

predictions.  

3. RESEARCH METHODOLOGY 
Design science research (DSR) is based on problem solving 

paradigm [29]. There are seven principles in DSR.  are: 1) design 

as an artefact, where a viable artefact (constructs, model, method, 

instantiation) will be produced, 2) problem relevance, where 

technology based solutions to important and relevant business 

problems will be developed, 3) design evaluation, where artefact’s 

utility, quality and efficacy will be evaluated rigorously, 4) 

research contributions, where clear and verifiable contributions 

are provided, 5) research rigor, where rigorous methods in both 

the construction and evaluation of design are applied, 6) design as 

a search process, where an effective solution to a problem will be 

discovered, and 7) communication of research, where artefact will 

be presented effectively to the technology and management 

oriented audience. DSR is adopted in this research as this research 

aims to develop a solution that addresses a practical business 

problem. Table 1 illustrates the research design. 

 

Table 1. Research Design Underpinned by DSR 

Research 

Design 
Application of DSR Principles 

Stage 1: 

Identify 

research 

problems 

Problem relevance, where this research aims to 

develop a technology based solution (the 

education portal) to address the research 

problem. 

Stage 2: 

Conduct 

literature 

review 

Design as a search process, where this research 

suggests the education portal as the solution to 

the research problem through intensive 

literature review (see Section 2). 

Stage 3: 

Collect and  

analyse data 

Research rigour,  where rigorous methods were 

applied to ensure the validity and utility of the 

solution [30]. Primary data were collected via 

semi-structured interview and secondary data 

were collected from the literature and industry 

reports. Semi structured interviews [31] have 

been conducted to four SMEs owners in varied 

industry such as catering, lodging (bed and 

breakfast), retail and investment projects. Prior 

to commencing the interview, SME owners 

were offered an information sheet that included 

the values brought by big data to SMEs. The 

interview questions were structured various 

themes and the interview data was analysed via 

descriptive analysis [32]. Table 2 show the key 

interview questions and summary results 

collected from the SME owners. The data from 

semi structured interviews were applied to 

validate the needs of the big data educational 

portal for SMEs (see Section 3.2) and the 

secondary data (e.g. academic literature and 

industry reports) were used to populate the 

content of the educational portal. In addition, 

evaluation survey was conducted (see Stage 5). 

Stage 4: 

Develop big 

data 

educational 

portal 

Design as an artefact, where a prototype of the 

educational portal was developed (see Section 

4). 

Stage 5: 

Conduct     

evaluation 

survey 

Design evaluation, where evaluation survey 

was conducted in order to ascertain the 

proposed solution fulfils SMEs’ needs (see 

Section 5). 

Stage 6: 

Critical 

discussion 

Research contributions and communication of 

research, where the contributions were 

discussed and research outcomes were 

presented in the University annual project 

presentation (see Section 6). 

 

Table 2. Key Interview Questions and Summary Results 

Themes 
Level of awareness (current state of art of big 

data development) 

Key Questions 

How SMEs have changed due to big data? 

What are the purpose of big data to your business? 

What are the challenges for you to implement big data? 

Key Results 

SMEs have changed in terms of the way in managing business 

due to big data especially the proliferation of internet and 

mobile technologies where data can be   collected anytime and 

anywhere.  

SME owners are not fully aware of how big data could be 

implemented as they rely on the third party providers to 

provide the expertise.  

The challenges of SMEs in implementing big data is the lack of 



knowledge as they rely on the third party IT supplier. 

Themes Validity 

Key Questions 

Do you think the big data educational portal will be benefit for 

you and your business? 

Key Results 

The big data educational portal will be useful for SMEs by 

increasing their knowledge about the value of big data to their 

businesses. 

The portal will minimize their reliance to the IT suppliers when 

it comes to big data implementation. 

Themes Learning Content 

Key Questions 

What would you like to see in the big data educational portal? 

Key Results 

All four interviewees explained that they would like to know 

more about big data itself, and its values to their businesses 

(e.g. the benefits of big data). 

 

4. BIG DATA EDUCATIONAL PORTAL 

FOR SMES 
The educational portal is developed from the primary data 

(the interview data) and secondary data (academic literature 

and industry reports). The portal proposed in this paper 

highly focusses on its content feature which is driven by the 

pedagogy aspects from Bloom’s taxonomy (see Figure 1). 

The educational portal offers niche knowledge of big data 

for the SMEs. The comprehension feature is reflected in the 

educational portal by having the fundamental content of big 

data such as the benefits and risks, the application and 

analysis feature is reflected by showing how big data could 

be implemented in the SMEs and the synthesis and 

application feature is demonstrated through an evaluation 

function that allows SME owners to measure their level of 

knowledge in terms of big data. Interactive media such as 

Youtube videos are embedded in order to enhance the 

learning experience of the SME users. The portal is 

equipped with member registration feature.  
 

 

Figure 1. Features of Big Data Educational Portal 

Moreover, the comment feature (see Figure 2) allows the 

learners (SME owners) to communicate with the instructor 

(the portal owner / training provider) and for the instructor 

to provide feedback on any queries posted by the learners. 

This feature enables SME owners to share their knowledge 

and experience which is beneficial to the whole SME 

community who subscribes to the educational portal. In 

addition, the portal has a basic keyword search 

functionality on the FAQ page. Basic navigation is 

incorporated in the portal. Figure 3 shows the prototype of 

the big data educational portal.  
 

 

Figure 2. The "Comments" Feature 

 

 

Figure 3. Prototype of the Big Data Educational Portal 

 

5. PORTAL EVALUATIONS 
An evaluation survey (see Table 3) was conducted in order to 

evaluate the validity and utility aspect of the educational portal 

[after 30]. The validity aspect ensures the educational portal 

proposed by the literature works correctly and the utility aspect 

ascertains the educational portal addresses SMEs needs in 



learning big data. The utility aspect includes questions such as 1) 

user’s satisfaction, as it is crucial for SME owners to adopt the 

education portal [33], 2) portal interactivity, includes factors such 

as appearance (the design of the portal), content (quality of the 

materials), accessibility (the currency of the materials in the portal 

and that it is accessible to learners anytime and anywhere), 

responsiveness (the interaction between learners and instructors) 

and learnability (how easy the portal is for learners to learn about 

big data) [34], and 3) perceived usefulness, if the educational 

portal is useful for the SMEs and perceived ease of use, if the 

educational portal is user friendly quoted from the technology 

acceptance model [35]. An evaluation survey was distributed to a 

number of SME owners and 11 responses were received.  

Overall, the respondents are satisfied with the features derived by 

the pedagogy in the educational portal. One respondent suggested 

that the collaborative features “should include conference call 

plugins so that the SME community can exchange ideas”. In terms 

of the portal interactivity features, most of the respondent 

preferred the appearance of the website, followed by accessibility, 

content, learnability, and responsiveness. Respondents suggested 

that “The portal is easy to navigate” and “The portal has good 

background information”. They also feel that the educational 

portal is easy to use. In average, the respondents visited 5-8 pages 

in the portal which indicates that page navigation in the portal is 

easy. In addition, the respondents find that the portal is useful for 

them as SME owners. One respondent commented that “The 

FAQS page is really useful as it answers some significant 

questions related to Big Data”. 

 

Table 3. Portal Evaluation Survey 

Utility 

Aspect 
Questions 

User’s 

Satisfaction 

How satisfied are you with this website? 

Do you experience any problems using this 

website? 

Portal 

Interactivity 

What did you like the most about this website? 

What you would like to improve on this 

website? 

Perceived 

Usefulness 

Do you think that this website is useful for 

SMEs to learn big data? 

Approximately how many pages did you 

browse during this visit? 

Perceived 

Ease of Use 

What do you think about the features of this 

website? 

Do you think that this website is easy to use? 

Others 

Please provide your suggestions in order to help 

us to improve the big data educational portal 

(Any other comments) 

 

The respondents suggested a few improvements in terms of portal 

interactivity in terms of the content such as “giving an example of 

real cases could increase the understanding of the users”, 

“different level of big data lessons to be included” and “more 

explanations of the technical terms”. In terms of the perceived 

usefulness, the respondents feel that there should contain a 

secured course registration feature so that SME owners can 

register in order to learn more. Hence, the results have suggested 

that SMEs can benefit from this educational portal. The 

educational portal is therefore valid and useful in the context of 

SMEs. 

 

6. DISCUSSIONS AND CONCLUSIONS 
This paper has delivered a big data educational portal for SMEs. 

The portal incorporates pedagogy aspects when designing the key 

features. The pedagogy design supports the fundamental content 

and features of the educational portal such as the definition, 

benefits, risks and key implementation stages of big data. The 

research is underpinned by design science research, with the focus 

being to address the lack of understanding about big data among 

the SMEs. The portal enables SMEs to learn in a more 

collaborative and efficient manner. The main difference of this 

portal compared to any other online learning sources, is that the 

features and content are derived by a structured pedagogy. In 

addition, this portal consists of domain specific big data 

knowledge relevant to SMEs. 

6.1 Contributions 
This research possesses theoretical, methodological and practical 

contributions. From the theoretical and methodological 

perspectives, this research has employed a pedagogy design for 

the development of the big data educational portal in the context 

of SMEs. This research has demonstrated the adoption of 

pedagogy aspects in informing the system development of an 

educational portal. It underpins the core pedagogy features for 

future research along this line. Moreover, this research has 

highlighted the importance of pedagogy aspects and how to 

integrate the features in an educational portal in the context of 

SMEs.  

From the practical perspective, the educational portal has enabled 

SME owners to have a better understanding about big data, and 

the value it can bring to their business. The practical knowledge in 

the portal enables SME owners to achieve strategic advantages, 

such as innovating their products and services by employing big 

data. Furthermore, the prototype of the educational portal will be 

open to the public and will be accessible anytime and anywhere. 

The Comments feature in the portal enables the SME community 

to learn from each other and creates SME networks that foster 

future collaboration opportunities. Furthermore, the training 

providers can benefit from the proposed pedagogy in the context 

of big data for SMEs in the online courses. 

6.2 Limitations 
There are limitations identified in this research after critically 

evaluating the big data educational portal. One of the limitations is 

related to the content. As the educational portal proposed here is 

prototypical, the materials produced are static and case examples 

have not been incorporated. The materials are updated upon 

request from the learners (the SME owners). From the system 

perspective, a few features such as member subscription based on 

different course level, peer feedback among learners and between 

learners and instructors, communication tools such as conference 

call plugins (e.g. Skype) are yet to be developed. 

6.3 Future Work 
The evaluation of this research suggests that the aim of this 

research has been achieved. As for the future work, more data will 

be collected from the SMEs across various fields in order to 

enrich the content and features of the big data educational portal. 

In addition, more case studies from academic literature and 

industry reports will be collected in order to enrich the practicality 

of the portal. Furthermore, the pedagogy of the big data for SMEs 

will be further enhanced, so that various levels of courses (e.g. 

foundation, intermediate, and advance) could be created. The 

enhanced pedagogy has high potential in contributing to 

developing Massive Open Online Courses (MOOCs). 



In addition, other features will be further developed as part of the 

portal enhancement. A member registration feature based on 

different course levels, will be integrated, so that learners (the 

SME owners) can develop their own community, design their own 

learning plan, track their learning progress and determine their 

own contact hours with the instructors. A virtual classroom 

feature will be incorporated in order to enable learners to study 

together. Furthermore, a content management feature will be 

developed to enable the instructor to update and upload materials 

in real time. 
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