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E-learning using Massive Open Online Courses (MOOCs) has attracted a great 

deal of attention among higher education providers. The use of MOOCs is one 

of the great ideas supported by the Malaysia Ministry of Education in making 

the standard of our country’s education system in line with global education. 

Today, there were a growing number of MOOCs that continually becoming 

available on commercial platforms such as Openlearning.com and MOOCs 

Universiti Teknologi MARA (UiTM). Like many other subjects, Mathematical 

Statistics is a challenging subject for teaching and learning. Certain skills in 

this subject require ongoing guidance on how to provide the best teaching. 

Hence, MOOCs for Mathematical Statistics has been created to provide 

knowledge and skills to teach mathematics and statistical modelling briefly, 

conveniently, and effectively. This study focuses on providing a general design 

for assessing learners who study Mathematical Statistics through MOOCs 

platform. The platform is developed in such a way that learners can discuss and 

reflect. The design of MOOCs is governed by the Guidelines for Development 

and Delivery of Malaysia MOOCs. With the development of this MOOCs, it 

is hoped that it could help learners to understand Mathematical Statistics in a 

more effective and efficient way. 

http://ijmoe.com/
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Introduction 

Mathematical Statistics is a subject that contains both mathematics in the form of probability 

theory and statistics. The term “mathematical statistics” pointed out the statistical inference of 

probability and mathematical theories which are used in statistical tools. Learners should 

describe and analyze data by the help of mathematics and statistical modelling suitable for 

various kind of random phenomena. For non-statistics majors, teaching probability theory and 

mathematical statistics have become an integral part of higher mathematics education. 

 

Mathematical Statistics is one of the subjects that learners take in their course in Universiti 

Teknologi MARA (UiTM). This subject is also one of the most difficult subjects for learners. 

Therefore, learners need an easier way of learning. In order to assist learners in understanding 

this subject, they can use MOOCs as an e-learning platform (Chek, Ismail, & Jamal, 2019). 

Massive Open Online Courses (MOOCs) embarked on a new era of open education that made 

lifelong e-learning and extensive sharing of high-quality educational resources can be 

implemented and received through the power of the internet. MOOCs is a platform that 

considered the learners have been evaluated to understand subjects in a more effective manner 

(Ismail, Jamal, Awang Chek, & Baharuddin, 2019).  

 

According to (Khalil, 2018), because they are open to everyone for free, MOOCs excel in 

attracting many participants which can reach hundreds and hundreds of thousands. Experts 

from various disciplines have shown significant interest in MOOCs because the phenomenon 

has evolved rapidly. 

 

Besides that, the learner’s assessment through automatic grading offered by many learning 

systems can also help learners to improve their existing knowledge. (Jono, M., 2013) stated 

that the current issues in teaching and learning are lack of space and time, all communications 

are not archived for future reference, communication in groups, motivate learners for self-

learning, low and medium levels of learner interaction and accountability, and difficult to share 

ideas and responsibilities.  

 

However, by using MOOCs, the subject can be presented in an interactive means while storing 

the data in one platform. As an e-learning platform, learners can also access it almost anytime 

and anywhere. Thus, using e-learning will reduce the learning time compared to traditional 

classroom. So, the main purpose of this paper is to provide a general design for assessing 

learners who study Mathematical Statistics through the MOOCs platform (Ridzuan, Chek, 

Ghafar, & Ahmad, 2018). 

 

Significance of Study 

MOOCs can be used as a material and reference for review in line with the courses created by 

and offered in universities. Before entering the university, learners are given the option to view 

the courses offered by the university. Likewise, MOOCs enable learners to learn the courses 

for free. Moreover, they have an option for any courses they want to study. Generally, MOOCs 

can be applied to replace the traditional classroom (i-Learn Centre, 2016).  
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Theoretical Framework 

According to  (Koper & Tattersall ,2005), design for learning can be defined as the act of 

devising new practices, plans of activity, resources, and tools aimed at achieving educational 

goals in each situation. Strategies to guide and describe learning design have different names, 

such as lesson plan, course scripts, and frameworks.  

 

In addition, (Fassbinder, A. G. O.; Fassbinder, M.; Barbosa, E. F. Francine; Magoulas, 2016) 

had also identified to understand how instructors are designing for learning in MOOCs, firstly, 

they conducted a systematic review; then, to decrease bias, they also did a data triangulation 

using a questionnaire with instructors who performed MOOCs.  

 

Moreover,( Hew ,2016) found out that through the use of MOOCs; instructor is driven by a 

sense of intrigue, desire to get some personal rewards (egoistic), in the meantime the learners 

have the desire to learn about a new topic or to survey the current knowledge they were 

inquisitive about MOOCs, for personal challenge, and the desire to collect as many completion 

certificates as possible.  

 

According to (Jisoo, Ahreum, & Junseok ,2018) reported that it is estimated that edX, Coursera, 

Udacity each has 10 million, 23 million, and 4 million registered users worldwide. Apart from 

these three platforms, the spread and adoption of other countries has been implemented 

consistently. A report from (Jisoo et al., 2018), presently, MOOCs platforms that the most 

popular used are XueTangX, JMOOC, K-MOOC, Coursera, Khan Academy, Merlot, Udemy, 

FutureLearn, Iversity, OpenUpEd, Open2Study, Linda.com, pluralsight, CodeAcademy, edX, 

Udacity, and Miriada X (Ng, 2014) (Shuanga, Azeezeen, Tengku, Thambyrajaa, & Ibrahimb, 

2012).  

 

In addition, (Shah,2016) stated that MOOCs expertise in arranging statistics related to MOOCs, 

showing some value increase behind MOOCs. This report shows that the number of learners 

with experience in the MOOCs registered has increased up to 58 million worldwide, distributed 

among more than 7,000 courses, with more than 700 universities taking part. 

 

Figure 1 shows, the development of MOOCs creates a perfect environment for the integration 

of teaching research and big data(Xi, Chen, & Wang, 2018). The lifecycle of the big data 

generated from MOOCs can be described below: 

 

a) Acquire data: Generated data are captured periodically at source, typically as part of learning 

operations such as viewing materials, posting, surveys, social media etc.  

b) Organize: Data is transferred from various sources and consolidated into a big data platform 

to prepare it for processing.  

c) Analyze: Data stored in the big data platform is processed using various analysis modules, 

either in batches or a real-time processing.  

d) Optimize Learning: The results of the “Analyze” phase are presented to MOOCs’ 

stakeholders, enabling actions. 
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Figure 1: Development of MOOCs 

 

According to (Ahmad, 2018), there are several reasons MOOCs platform more popular than 

others. Firstly, because of the MOOCs platform itself. These platforms have provided a new 

world of digital learning not only to the learners, but also to the course owners and Subject 

Matter Experts. Secondly, a differentiated pedagogy, which essentially departs from 

conventional eLearning pedagogy. Lastly, some of the most popular and successful MOOCs 

are the ones being offered by leading universities and educational institutions. While the 

MOOCs developed by these course providers pledge a high level of instructional and technical 

authority and credibility, they also promise opportunities for career advancement, unlike many 

conventional eLearning courses. 

 

Hellenic Open University (HOU) could develop its own MOOCs, a comparative evaluation 

between different MOOC platforms was conducted. Table 1 shows, it is observed MOOC 

features (such as open access, freedom of pace, etc.) that although all platforms provide open 

courses promoting free access, the significant issue of open source is only provided by edX 

and Khan Academy platforms. (Tsironis & Hellenic, 2016). For UiTM MOOCs platform 

develop open source educational systems through a framework of free access, freedom of pace, 

freedom of space and freedom of start. 

 

Table 1: Comparing MOOCs Platforms Features 

Case Coursera Khan 

Academy 

Udemy edX FutureLearn Udacity 

Open access / / / / / / 

Free access / / / / / / 

Freedom of pace / / / / / / 

Freedom of space / / / / / / 

Freedom of start / / / / - / 

Open source - / - / - - 

 

According to (Ayub, 2018), factors that affect the learners’ acceptance of MOOCs are self-

directed learning environment, user friendly design of course contents, interactivity, guidance 

provided and fast internet speed. Learners can choose what content they wish to learn, which 
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makes their learning personalized. The openness of MOOCs allows learners have free access 

to content, activities, and assessment. 

 

MOOCs learning analytics there are the challenges of going beyond the logs, observing and 

making sense of interactions, annotations for assessment, dynamic adaptation of learning 

processes, the need to provide avenues for deeper learning, while managing and protecting the 

identity and privacy of learners(Alain, 2014). Moreover, there are also difficult issues relating 

to identity fraud, plagiarism, peer learning, meaningful feedback, and assessment of learning 

outcomes which need to be addressed going forward.(Fournier & Kop, 2015)  

 

General Design of MOOCs 

In UiTM, learners can assess UiTM MOOCs as their platform for MOOCs. OpenLearning 

platform that are used by all UiTM MOOCs currently available at 

https://www.openlearning.com/uitm. This platform is developed in such a way that learners 

can discuss and reflect. Aziz, (2018) stated that the MOOCs developers are provided with tools 

to create a learning community. 

 

Starting in 2019, OpenLearning platform would charge the learners or users who use the 

platform. UiTM has taken the initiative to develop its own MOOCs platform for free that 

presently available at https://ufuture.uitm.edu.my/. The design of this MOOCs is still the same 

as in OpenLearning platform. Despite of having freedom for developers to create their own 

MOOCs, the design of MOOCs is administered by the Guidelines for Development and 

Delivery of Malaysia MOOCs (Ministry of education, 2017).  

 

Furthermore, all public universities should adhere to this guideline when developing MOOCs 

as a standard guideline. In the new platform that created by UiTM, there are two main 

components: a homepage and a content page. MOOCs developers are given the freedom to 

develop and design their courses that stated in the guidelines. 

 

According to the Guidelines for Development and Delivery of Malaysia MOOC (Ministry of 

education, 2017), the first component is the homepage or landing page. This page should have 

an introductory video of the subject, course information, course synopsis and course learning 

outcomes (CLO).  

 

The second component is the content page. The page should have a list of sub-topics, topic 

learning outcomes, learning materials, learning activities, assessment, and additional 

references. In this content page, UiTM MOOCs also added two tracking buttons. The first 

button is to track the activities for learners that require them to view all notes, assessment, and 

additional references. Whereas the second button is to track the learners to post their comments. 

The developer can choose to enable these tracking buttons.  

 

UiTM MOOCs had several additional components in the homepage. These additional 

components were added to meet the requirements of UiTM MOOCs. The first additional 

component is course introductory video shows in Figure 2. This video should include course 

description, course learning outcomes, listing of topics and other important information 

according to course information. The duration of the video should not exceed 3 minutes. The 

second component is course information that consists detailed information about the course 

including the list of topics to be covered in the course, learning activities and assessment shows 

in Figure 3. For Mathematical Statistics subject, it consists of 4 topics which are Sampling 

Distributions, Estimation, Hypotheses Testing and Chi-square Test.   

https://ufuture.uitm.edu.my/
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Figure 2: Homepage MOOCs Mathematical Statistics Course 

 

 
Figure 3: Activities and Evaluation of MOOCs 

 

The third component is course synopsis that should contain between 100-200 words. This 

synopsis should include general information about the subject or course, delivery format and 

learning outcomes that learners will achieve. The fourth component is course learning outcome 

(CLO). The CLO must be clearly stated so that learners are aware of the skills they will acquire. 

For example, CLO for Mathematical Statistics are to describe and explain the statistical 

reasoning relevant to any profession (CLO1) and to demonstrate the breadth of applicability of 

statistical methodology in various fields (CLO2). 

 

From the learners’ comments and feedback, they are really liked this MOOCs because of all 

the notes, activity, assessment, and reference material available through this MOOCs. In 

addition, this MOOCs is also easy to browse anywhere as long as there is an internet line. 

 

Conclusion 

Mathematical Statistics is an interesting subject whereby the learners will be able to apply the 

statistical inference of probability and mathematical theories. As learners facing difficulties 

due to time constraint and limited face to face classroom learning, the development of MOOCs 

can help in making the learning process easily accessible with unlimited course resources. The 
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nature of MOOCs will lead to a new dimension in technical learning and understanding 

feedback from learners that enabled the instructors or lecturers to make continuous 

improvement to all courses.  

 

MOOCs is one of the most creative and innovative initiatives within e-learning and can also be 

applied to distance education that develop new learning opportunities in university education. 

Moreover, designing the MOOCs as training course can consider all the opportunities of the 

learners. 
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