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‘Microlearning-  An analysis of microlearning and its effectiveness for 21st Century learners.’
Introduction
This study will undertake a critical analysis of microlearning and its effectiveness as a teaching and learning strategy in higher education. Microlearning delivers teaching and learning content in short, precise segments and is aimed at providing only one learning outcome at a time, however, it can be undertaken as a part of a series of learning content that covers a whole course as well as a stand-alone session. Microlearning can offer a student autonomy over their learning, as they can select how and when they learn, and at present, this method is predominantly used as part of work-based and corporate learning, but it is slowly being adopted in academic classrooms and more traditional learning environments. As a practicing teacher it is imperative to keep up to date with technological advances in the classroom, and as contemporary teaching has adopted teaching philosophies that favour student centered learning, which are generally viewed as the most effective andragogical teaching and learning strategies, a knowledge of how technology can reinforce and enhance teaching delivery is of primary importance. 
(Giurgiu, 2017) says that microlearning is a logical approach to teaching in today’s educational environment because it is compatible with current models of information dissemination, it assists the needs of individual learners, particularly when the learning is occurring in an informal learning setting, and as an innovative technique of distribution it offers a fresh mode of devising and structuring learning. There is a relatively small amount of research available on this topic, which has been a motivating factor in the decision to examine this subject and also a personal interest in creative and innovative methods of engagement for andragogical practice has been the driver behind the topic of this independent study. It will research the concept and utilisation of microlearning and its origins and how it applies itself in an academic context and into teaching practice and it will then proceed to analyse the theories that underpin microlearning and consider the advantages and disadvantages of this method and the implications for pedagogical and andragogical practice. It will also examine where it fits in, in a digital world, into the fabric of elearning and teaching with technology and its links and cohesiveness with mobile learning, as learning through, and with technology now makes up a significant part of contemporary teaching and learning. 
Analysis 
Education is always heavily influenced and shaped by economic and societal shifts and in recent years the advances in technology have had a substantial effect on how teaching is delivered. The 21st century is synonymous with technological evolution and education has had to embrace that, both for the learners and for teachers and their practice. Technology in teaching has shifted the paradigm significantly and teachers now have to apply these methods in class, to keep up with contemporary forms of teaching and learning strategies. Rather than having a sedentary, passive classroom, technology has allowed for immersion, creativity and a high rate of engagement and a more suitable teaching environment which can supplement how learners actually learn. 
(Buchem and Hamelmann, 2010) describe microlearning as being a ‘pragmatic innovation’ in that it offers a practical approach to lifelong learning which can accommodate flexible study and integrate learning into individuals lives seamlessly and more conveniently. This can then subsequently meet the needs and requirements of an adult learner by allowing them to learn on the go and be exposed to short bursts of content as opposed to a lengthy seminar or lecture which is not always conducive to modern living and how we currently access and digest information. 
· Origins of microlearning
Microlearning is a form of learning that allows the learner to assimilate small amounts of content with a short sharp focus and has its origins in the corporate and work-based environments due to its brevity and the fact that it is a befitting method for the learning of a skill and singular topics in the workplace and business. (Paul, A.M, 2017) describes the reason that businesses find microlearning an effective technique for employees working in today’s society is, in our globalised world, that the workforce has become more distributed and it can prove difficult to get teams of employees together, so microlearning offers an opportunity to access learning from wherever they are. It also provides a chance to gain instantaneous information as things evolve and change at a rapid rate and it is a more efficient and time saving way of retrieving information and learning on the go.  Recent microlearning has been predominantly delivered through the medium of videos thus far, but now learners can also access content through social media, online learning communities and platforms, blogs and so on.  It can be categorised by several factors which include the length of sessions, how it fits into a curriculum, for example a small segment of curricular activity or as part of an informal learning method, it can also be defined by its content such as a simple and focused subject or an easy skill. 
· Microlearning and Learning Theories
The learning theories and learning styles linked with microlearning can include constructivist, activist, connectivist, conceptualist, pragmatist and reflector. 
Constructivism has informed a significant proportion of adult learning and the concept of microlearning has a very strong correlation to the constructivist theory of education and its emphasis on active and student centered learning. Constructivism also advocates for knowledge being segregated into smaller components to make up an integrated whole, which can also frame microlearning when attempting to achieve a longer form of training and educating. (Wang, 2007) carried out a study into using the constructivism theory to design a web-based learning environment and concluded that using this theory to underpin the design of the learning reinforced the philosophy that learners are active in constructing their knowledge as opposed to having it directly provided by others in a more passive way.
Another learning theory that microlearning and digital learning takes its influence from is connectivism. Connectivism is concerned with learning in a digital age and works on the premise that learning occurs across a series of networks and doesn’t just lie with the individual and this is where it differs from constructivism as it centres around the theory that learning happens outside of the individual. (Siemens, 2004) defined connectivism as an amalgamation of principles such as chaos theory, networks, complexity and self-organisation and it connects all these together and connects specific learning sets. The principles underpinning connectivism include processing learning through nodes or specialised sets of learning, the currency of learning in relation to up-to-date and current knowledge and selection of what to learn and the relevance of the information coming in, is seen through a sense of shifting reality. By utilising social networks, knowledge can flow and be fostered through well-connected individuals and the way the social networks and individuals depend on each other allows for effective knowledge transference and streams. Knowledge constantly ebbs and flows and changes, and connectivism recognises the shifts in society where learning is driven by the individual, but it is not just an individual activity. 
The microlearning technique also aligns itself with Cognitive Load Theory which manifested as a part of cognitive psychology and was developed by educational psychologist John Sweller in 1988. It refers to the amount of information that a working memory can retain at any one time and that learners should only be provided with highly relevant information.  Microlearning is underpinned by these two aspects as it has a limitation on how much working memory it utilises and how it applies to highly focused and relevant learning directives. Microlearning provides parameters for cognitive load in correlation with scientific theory and advocates for learning over shorter periods and can also relate to a recently researched and developed learning approach called Spaced Learning. Spaced Learning was developed by Paul Kelley of Oxford University and was built upon American Neuroscientist’s R. Douglas Fields research into how learners recollect and retain what they have learned. Spaced learning includes three short, intense sessions of between fifteen and twenty minutes which include significant participation from the learners, and these are then ‘spaced’ with ten-minute intervals, which include partaking in an entirely different activity, such as a physical pursuit. Spaced learning is still a new concept and still in its early stages, and some educators question whether it is an effective method particularly in a school environment. However, in terms of adult learning, it offers a more considerable appeal as the concentrated, fast nature of spaced learning allows for learning as and when they can undertake it, and it appears that it is particularly suited to digital learning as both involve stripping content right down and delivering it as quickly as possible. In the study conducted by (Kelley and Whatson, 2013) in a secondary school, they found that teachers had various responses to the Spaced Learning method which were divided between finding that it was a positive experience while the opposing opinion was that it would increase workload and government inspections would view it severely as it was not in line with the educational recommendations and methods at the time. They maintain however, that student responses were much more encouraging, in which they stated that Spaced Learning helped them learn at a more rapid rate and the research results demonstrated that this learning technique had a substantial effect on learning. 
Student’s in a contemporary higher education institution are invariably different from students twenty years ago as they learn in a completely different way. The higher education classroom no longer has textbooks as its main resource and student’s attention spans can not accommodate traditional learning methods in the same way, as they are used to acquiring information in a varied and rapid way, and they are also consistently exposed to a multitude of online platforms. 
According to (Donahue, 2016) research has shown that the average human being has an eight second attention span and that traditional training and learning is no longer an efficient strategy for attention spans that have slowly decreased. The research carried out, infers that our exposure to devices such as smartphones and our perusal of social media sites have altered the working of our brains. On average a person shifts between devices a large amount of times within an hour so and this has caused our brains to be work in a completely different way, so new models of learning have to be designed to adapt to this and the way learners function and learn. This is where microlearning could be valuable and (Nikou, 2018) states that, based on results of a study undertaken which looked at Mobile Based Microlearning and Assessment, this teaching method was more effective than the traditional paper and pen approach. Students who had their leaning delivered in this manner were reported to have improved levels of psychological needs including apparent autonomy, raised competence, and understanding and it also enhanced students' performance in terms examinations and knowledge of facts. The students were also more satisfied with their learning when having their teaching delivered through this medium.
· Microlearning in Higher Education
Students enrolling at university now, are well versed in the utilisation of technology in their lives, and this is now embedded into the fabric of society, so education must support this and microlearning could be inserted into teaching and learning strategies by being part of a broader curriculum focus. As stated above, microlearning has its origins in corporate learning and development, but as some degrees have slowly begun to unite with industry and professional based learning, such as degree apprenticeships, this method of learning could be highly beneficial. This doesn’t just apply to those types of degree programmes however, as has been discussed above, learners, pan-course, could benefit from this model. (Gallagher, 2017) states that there are implications for educational establishments in relation to this mode of learning delivery and universities need to adapt especially as the opportunity to immerse themselves in free and low-cost learning means a reduction in the requirement for lifelong learning courses and that employees in businesses need more than just academic experience. Ultimately, the goal is for some graduates to enter the corporate world and this means courses need to be designed to focus on competency-based learning, making curriculums work in segments as opposed to as one whole and offering a modular approach. This form of targeted and learning through application better fits business and employment demands. 
Microlearning can be incorporated into the higher education classroom through several ways which include gamification, the use of short, succinct videos, utilisation of infographics and condensed presentations in the form of Pecha Kucha which shows twenty slides, which are twenty seconds each. This method of a fast paced, powered presentation was devised by Astrid Klein and Mark Dytham of Klein-Dytham Architecture and was a platform for designers, artists and also academics to discuss work and ideas and also to make presentations livelier and briefer. It also differs from more traditional PowerPoint presentations in that the ratio of text to visual content is lower in Pecha Kucha and images make up the most predominant part of the presentation. (Columbi, 2017) carried out research into the impact of Pecha Kucha which was used at a higher education level for international students in a Translation Studies Unit. The results of the research found that the use of Pecha Kucha had a positive and significant impact on the learning which included the high level of student engagement, the dual aspect of tutor and peer assessment and students reported that it helped with communication skills such as presenting and speaking. It also enhanced the student’s skills in relation to brevity and also helped them to be concise and focused as they had to include a large amount of information in a short amount of time and the use of peer assessment also encouraged participation and criticality skills. 
Microlearning also lends itself well to flipped learning and is a useful tool to use with this teaching approach. (HEA, 2017) states that flipped learning has become an important aspect of modern teaching and through the creation of online content and the collaborative nature of this technique it means microlearning could fit in well by allowing learners to absorb a short, sharp introduction to a subject or to one idea and then the more in-depth discussion can take place in the classroom. There is evidence that microlearning can be applied to more long-form learning, such as a degree module by breaking up the text into smaller chunks and asking questions immediately after. Research conducted at Dresden University in Germany in 2015 found that online learners had better results from multiple choice questions that were frequent, rather than questions that came after longer stages of studying information. (Kapp. et al, 2015) provided learners with a sixteen-chapter length text then distributed questions and different intermissions for three separate groups. The groups who had questions after one chapter retained more information for the final assessment than the groups who had questions after a prolonged period of study and the results demonstrated that content in chunks worked better.
· Microlearning and Mobile Learning
Microlearning also fits into the realm of mobile learning and the advances in teaching with technology. Mobile learning is a system of education which is delivered through mobile devices, laptops and portable devices and allows learners to be continually involved in the learning process. (HEA, 2018) states that mobile learning or mlearning as it is commonly known, provides the chance for learning to become an impactful contextual experience and learners aren’t limited to learning in a traditional classroom and are free to augment their learning outside their usual learning environment and from a pedagogical perspective, mobile learning offers varying methods and strategies which includes gamification. Gamification is an education system that was designed within game design but is used in a non-gaming context and involves the incorporation of gaming into a learning session in order to increase engagement and to motivate learners. The connection between learning and play is long-standing and both Piaget and Vygotsky both advocated for play to play an important role in learning. The term ‘Gamification’ became more widely used in the early 21st century and it can encourage the development of skills in problem-solving, risk-taking and experimentation and this can be combined effectively with microlearning. Learners can access short games and quizzes for which they can be awarded points and badges for instance. (Singh, 2018) states that while microlearning allows learners to set the pace and their personal preferences, gamification can guarantee productivity.  
· Disadvantages of Microlearning
Besides the burgeoning interest and utilisation of microlearning some retain the view that it cannot be effective for more long-form learning which is required at a higher education level. There is the discussion that microlearning cannot accommodate more complicated teaching processes for in-depth subjects which may require more than one session at a time and for longer than the average microlearning video. (Curtis, 2013) states that while microlearning can be used to refresh knowledge about foundational skills, if teaching a new subject which may involve abstract or conceptual ideas, a longer amount of time may be required and that microlearning may be more suited to recollection or new ideas and not new study or study that is being accredited. 
The technical demands of microlearning might also prove to be difficult for some academics which means that planning and designing modules with the inclusion of microlearning would be time-consuming, production value would also have to be high and compatible with all devices. 
· Conclusion and Recommendations
The system of microlearning and learning in bite-size segments blatantly has its benefits as a training and learning method and has proved to be highly beneficial for learners and has scientific backing and backing from large amounts of research. While at present it can be an effective companion to traditional learning, by implementing and trialling it in a higher education environment as part of a broader curriculum it could possibly be proven that it works as part of a more extended length of study for deeper examination of educational topics. Maybe a deeper analysis and application of microlearning and spaced learning and consequently a study into it would reap the correct and most transparent results. It must be widely accepted that the more traditional methods don’t work alone or quite as well for the generation of learners that constitute most of the current learners and education needs to adapt to that and that the advantages of microlearning outweigh the negatives and it is recommended that this should be examined further. 
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