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Abstract. The paper covers the concept of innovative approaches in edu-
cation based on incorporating MOOCs options into traditional classroom. 
It takes a look at the ways higher education instructors working with the 
mining engineers enrolled in advanced training programmes can brighten, 
upgrade and facilitate the learning process. The shift of higher education 
from in-class to online format has changed the learning environment and 
the methods of teaching including professional retraining courses. In addi-
tion, the need of mining companies for managers of a new kind obligates 
high school retraining centres rapidly move towards the 21st century skill 
framework. One of widely recognized innovations in the sphere of e-
learning is MOOCs (Massive Open Online Courses) that can be used as an 
effective teaching tool for organizing professional training of managing 
staff of mining companies within the walls of a university. The authors 
share their instructional experience and show the benefits of introducing 
MOOCs options at the courses designed for retraining mining engineers 
and senior managers of coal enterprises. Though in recent researches the 
pedagogical value of MOOCs is highly questioned and even negated this 
invention of the 21st century can become an essential and truly helpful in-
strument in the hands of educators.  

1 Introduction  
The demands of the modern information age compel higher education graduates and those 
people who already have working place to be equipped with the 21st century skills. This set 
of skills will allow professionals to achieve great results in their career and to make a sig-
nificant contribution to society or industry. According to the Partnership for 21st Century 
Skills’ list the most valuable qualities to a new high school graduate and to employers are 
flexibility and adaptability, collaboration and teamwork, creativity, imagination, critical 
thinking, problem solving. They all interact with each other, e.g. creativity and imagination 
go hand-in-hand with critical thinking and problem solving.  

2 Materials and Methods  
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Giving an extensive survey on 21st century skills Thrilling and Fadel note that flexibility 
and adaptability can be learned by working on progressively more complex projects that 
make students change decisions and ways when things aren’t working well, adapt to new 
developments in the project, and incorporate new team members on both current and new 
projects”. To develop critical thinking and problem solving skills it is necessary to make 
judgments and decisions, analyze and evaluate, synthesize and make connections between 
information and arguments, etc. [1].  

“The increase in the number of service-sector jobs, which include high-growth, high-
wage and high skilled occupations in new and emerging occupations, requires students to 
have different skills and a greater familiarity with technology than ever before [2]”.  Sen-
iors of coal industry also want their managers of different level working for mining compa-
nies to gain the skills necessary to participate in a global economy. As CEOs of coal indus-
try all over the world claim, the prior strategies of mining enterprises are as follows: mov-
ing collaborative research beyond regional boundaries to global market, to increase compe-
tency creating a mining research and innovation projects effectively linking research capa-
bility to industry needs [3, 4].  

Thus, retraining courses organized for this group of adult learners should both meet the 
requirements of their current needs and supply the effective teaching schedule developing 
the set of 21st century skills. Recent researches in the sphere of teaching methods show that 
application of one or two approaches does not result in high learning outcomes and, there-
fore, does not shape the set of skills required. Combination of face-to-face and online teach-
ing formats especially used for retraining programmes is the call of the time [4-7]. Incorpo-
rating distance learning elements into traditional classes lead to such innovative techniques 
as “hybrid teaching” or “blended teaching” [8]. The idea of integrating MOOCs into uni-
versity training programmes is one of the possible solutions. In order for teachers to deliver 
quality in both face-to-face and online learning environments, it is pivotal that they experi-
ence and understand MOOC options [5]. Indeed, education is now at a turning point and 
this is going to occur rapidly at a global scale and massive courses are just the beginning 
[9].  

3 Results and Discussion 
Massive Open Online Course (MOOC) is a technology that provides educational courses 
via online to a considerable number of people for free of charge or at an affordable cost. It 
is open to anyone who is interested in receiving knowledge and education. MOOCs are 
commonly offered via a web-based platform [10]. There are two types of MOOCs – 
cMOOCs and xMOOCs. Commonly, xMOOC consists of short video lectures, quizzes, 
self-graded / peer-graded assignments and forum to facilitate the communications and col-
laborations [11]. Typically, this kind of a course expands 4-8 weeks and could be taken on 
scheduled dates or self-phased. The other type, cMOOC, uses social media to connect peo-
ple with the information of Open Educational Resources and stimulates the participants’ 
discussion and collaboration. 

The term MOOC originated in Canada in 2008 being coined to describe the online 
course Connectivism and Connected Knowledge designed by George Siemens and Stephen 
Downes. Then, in 2012, MOOC evolution took place when the University of Stanford or-
ganized the Artificial Intelligence course, attracting over 100.000 interested learners. 
MOOCs were new and they shook the educational establishment [2].  

Larger corporations such as Pearson and Google are also planning to move into the sec-
tor of higher education as global players and are likely to adopt a MOOC-based approach as 
a part of their plans. Recently a new company, Futurelearn, has been launched by the Open 
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University in the UK, to bring together a range of free, open, online courses from leading 
UK universities for learners around the world [12].  

A report for the Becta agency [5] on technology-assisted learning identified 17 essential 
learning practices that might be delivered or supported by the technology. These include: 
expository, reflective, networked, tutored, case-based, problem-based, inquiry-driven, 
game-based, and constructive. MOOCs is to provide teaching by video, with opportunities 
for learners to pause the presentation and reflect or respond vocally, and for educators to 
embed formative quizzes into the video.  The problem is that, while direct instruction by 
lecturing works at massive scale to engage learners and introduce big topics, this is a less 
effective approach to teaching than more active and collaborative pedagogies [13]. 

Since then a lot of MOOC research and experimenting has been done resulting in a bet-
ter understanding of how MOOC can help teachers and learners in this new eLearning era. 
MOOCs are seen to become a framework of an innovative, comprehensive strategy for 
evolving education to meet the needs of 21st century society [1]. 

Though in the beginning of MOOCs dissemination at the learning market this platform 
was exploited apart from traditional education patterns, rather independently, some educa-
tors considered massive courses from a different perspective and introduced a new ap-
proach to teaching university students borrowing MOOCs options. This was due to an at-
tempt to build a new model of a student centered classroom instead of a teacher centered 
classroom as well as to change the learning resources by incorporating e-resources into 
education of any level. Thus, there have appeared some researches where combined teach-
ing principles were claimed, described and justified [5, 7, 8, 11].  

Yet pedagogical value and effectiveness of MOOCs was called into question [7, 10, 12, 
14]. For instance, Armellini and Rodriguez think that MOOCs as open educational re-
sources are often re-structured as courses with teachers’ participation. This traditionally 
results in mere transmission of content. The researchers conclude that this approach is hard-
ly an innovative pedagogical practice [14]. As for the concept of MOOCs it is often doubt-
ed that they really provide education to anyone who has a desire to develop intellectual 
abilities as they cannot access any course without payment. Some MOOCs are open and 
massive, but  they are not many  [12].   

According to Inge de Waard, online education does not vary much from sound, face-to-
face learning in its pedagogical essence. MOOCs based on the importance of dialogue be-
ing present at the core of a MOOC. Never the less, dialogue between participants immedi-
ately moves the focus from content-to-learner toward learner-to-learner dynamics. MOOCs, 
and particularly the connectivist MOOCs lend themselves for problem-based learning, as 
they rely in part on enquiry based peer interactions and these learning models benefit from 
more interaction and access to information  [5]. As Maria Israel states in her study “incor-
porating MOOCs in traditional classroom settings was almost equal or slightly better than 
face-to-face teaching environments [8]”. 

Certain scholars suggested to infuse the EFL class with some of these ideas in order to 
optimize learning outcomes by introducing the innovative method of flipped classroom (a 
type of a lesson where students discuss and analyze content they familiarized with before 
coming to the lesson, mostly practice and master their skills) [15-17]. 

Nowadays the two types of MOOCs are mostly presented by Coursera and FutureLearn 
as the most widespread massive education platforms. The main difference between them 
being the underlying pedagogy, they both are useful tools to apply for training qualified 
specialists. 

The courses offered by xMOOCs (Coursera) are using the instructive (or transforma-
tive) approach.  As it was mentioned above they usually contain fragmented video lectures, 
additional material for reading, multiple-choice quizzes, self-graded/ peer graded assign-
ments and forums for discussion. However, the really working parts of it are the following: 

3

E3S Web of Conferences 21, 04024 (2017) DOI: 10.1051/e3sconf/20172104024
The Second International Innovative Mining Symposium



firstly, a video (as it usually provides interesting and significant information); secondly, 
multiple choice quizzes (as they are not easily answered and require full understanding, 
analyzing and rethinking of the given material), thirdly, some assignment (as it gives some 
practical application of the knowledge and skills obtained).  

As for the forum is concerned, it does not work to the full and students prefer to com-
municate and discuss problems in personal contact, face-to-face. Lacking in organizing real 
massive communication, this kind of MOOCs is still a very useful tool of training a profes-
sional in the 21st century as it provides good opportunities for developing necessary skills.  

First of all, blending traditional face-to-face teaching with a suitable course (or a part of 
it) in MOOCs allows the teacher to show the different approaches to the same problem es-
pecially in case of the course developed in another country or university because each one 
has its own peculiarities, national or institutional. The students are asked to enroll for the 
course and pass it (or at least part of it) before the usual class, then the teacher can organize 
discussion or some problem-solving group task demanding knowledge and skills obtained 
at the course to cope with.  

It is also important that the students can schedule their doing the tasks of the course ac-
cording to their own pace as the participants of retraining courses are busy working people 
and are not able to spend much of their time at the university or any other educational cen-
tre. The educational institutions in their turn are also interested in offering the most effec-
tive training with as small number of classroom hours as possible offering different ways of 
organizing self-study.  

The courses of the second type (cMOOCs) which can be found at FutureLearn are based 
on connectivist or constructivist approaches. The first make use of social media connecting 
people and information thus enabling people to learn more. The second (social constructiv-
ist) apply to the theory of learning effectively in conversations with yourself and others.  In 
this case, the content of the course, its questions and given problems serve as a starting 
point for the participants to build their learning process. The latter can take part in the dis-
cussions, add their own resources and produce their contextualized content. Hence, this 
type of MOOCs is more suitable for developing such skills as collaboration, creativity, 
teamwork and problem solving. It requires a high level of participant’s motivation, though. 
Taking into consideration that some of our target audience are highly motivated profession-
als this kind of courses appears to be extremely useful and effective for them as it gives the 
opportunity to put into practice their knowledge and to solve real problems while studying.   

All these views support our idea of integrating MOOCs options into advanced mining 
training programmes. This was done during President courses aimed to master language 
skills of Kuzbass mining companies managerial staff.  First of all, some MOOCs were se-
lected and partially included into the syllabus. It should be noted that online lessons created 
by leading British, American and Australian universities and disposed on Coursera, Future-
Learn, Edx and Open2Study Platforms provide short specialized open courses that can 
boast  their authenticity in regards to the language presented and the sound ideas outspoken. 
They offer the courses that provide information and practice in the sphere of management 
as well as mining and include diverse theme modules and multi-purpose content.  

For example, the course “Developing the Opportunity for Corporate Entrepreneurs” 
disposed on Coursera is designed for managers of different level from junior to senior 
working for companies interested in learning how to innovate and apply entrepreneurship 
principles in the corporate setting. Learners will develop knowledge on how to navigate the 
barriers to creating, developing, and sustain innovative new businesses within large compa-
nies. These new businesses rarely fit neatly within well-established systems, processes, and 
cultures. Learners will develop the skills, and learn the tools and best practices, for identify-
ing and developing the entrepreneurial opportunities, building business models, creating 
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strategies for leading innovation, and financing innovation [18]. The following modules and 
discussion-provoking topics have been practiced: 
 Setting up a formal structure for corporate entrepreneurship. 
 Key enablers of corporate entrepreneurship. 
 What is strategic decision-making? 
 Why study strategic decision-making? 
 What is your decision-making style? 
 Designing a career path for corporate entrepreneurs 
 Do you have a high need for achievement? 
 How does individualism influence your decision-making? 
 Do you believe that you have control of your own destiny? 
 Are you able to effectively focus your time and resources? 
 Is the industry advertising intensive? 
 Are you trying to enter a concentrated market? 
 What is the average size of a company in the industry? 

More specific programmes provided by Edx and Open2Study were optionally incorpo-
rated into the syllabus of the programme designed for professional training of mining com-
pany managers. Edx MOOC runs the course called “The Business of Mining”. The content 
presented includes four modules: 

1. Exploration. The students were able to analyse geophysical surveys and geochemi-
cal data. 

2. Mine Planning. The Round Table discussions were devoted to the following prob-
lems: 

 What infrastructure will you build to run your mine?  
 Will you use a local workforce, or a fly-in/fly-out model?  
 What are you planning to do with your mine waste?  
 Can you pay for all of this and still make a profit? 

3. Operation. Trainees mostly touched practical points, e.g. “Process your ore and re-
cover as much gold as you can. Sounds pretty simple, until the gold price takes a 
tumble and suddenly your mine plan needs adjusting”. 

4. Closure and Post-closure. This module included lectures, pedagogical tasks and 
tests concerned with scarce supplies: “Nothing lasts forever, particularly in min-
ing. Eventually you're going to run out of gold, or the market will change and your 
profit margin will disappear. How will you ensure you leave a safe, rehabilitated 
site?” [19]. 

If the programme syllabus counted fewer hours of face-to-face in-class study the meth-
od of flipped classroom was effectively applied. Typically, flipped teaching format presup-
poses substantial hours for self-study and gives students the opportunity to be engaged into 
larger number of practical tasks and project making assignments when working in the class-
room.  

“Mining Engineering” course created by the University of Newcastle, Australia and 
logged on Open2Study educational platform allows those who are mastering their profes-
sional skills to learn: the steps in the mining process from mineral exploration to closure; 
fundamentals of Rock Mechanics (stress-strain, rock strength, effect of discontinuities, rock 
testing, stress in the ground and instabilities); fundamentals of surface and underground 
mining including terminology, types of operations, economics and safety.  Preparing for the 
class students can watch video content on the mining process, mining geomechanics, sur-
face mining, underground mining. Yet, in the class they are to interpret information they 
familiarized with, solve different kinds of problems they face at work in both conventional 
and innovative ways, draw conclusions in groups and individually. 
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Combined teaching approaches applied for retraining coal industry managers that ex-
ploit MOOCs platforms, content and techniques, format and assessment patterns can be 
effectively used for developing 21st century skills listed and described above.  Using frag-
ments of MOOCs, which are designed exactly for mining company workers, the instructors 
can enable trainees to acquire professional knowledge as well as to apply creative and criti-
cal thinking.  While the adult learners can be involved into the process of watching and 
listening the teacher is able to mediate the learning situations and participate launching the 
discussions that require the ability of trainees to work in a team and to interact with each 
other in order to work out a solution (problem solving activities and tasks). Project work 
based on MOOC content can also help professionals practice and master their team-
building and collaboration skills, they get more complex vision and understanding of global 
technologies and economies. 

4 Conclusion 
MOOCs as an innovative education framework have been and remain a controversial issue. 
One of the reasons is that they are still being exposed to the process of evolution.  

However, the era of information technology, expansion of learning and extensive use of 
information sets its requirements for both teachers and learners.   

Education of the 21st century tends to apply teaching formats and approaches that inte-
grate learning strategies, digital competences and career abilities and MOOCs implementa-
tion into the learning process can serve as such. Using complete MOOCs or integrating 
parts of them according to the personal needs and abilities of the learners into the process of 
study allows to develop skills necessary for a 21st century professional.  

To sum it all up, MOOCs act as a great stimulus for intellectual activities of profession-
al mining engineers and encourage their desire for further self-education and implementa-
tion of obtained skills at the working place. It is crucial that their digital and technological 
skills are enhanced. 
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