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Abstract: For the creation of an e-Learning MicroLearning (ML) course “Creation
of Webpages” we chose our ML concept slightly adjusted to needs of the subject
matter. The paper describes the creation principles with examples
and transformation scheme from the “classic” e-Learning design. Because
of the nature of learning HTML and PHP coding, the course was extended
by interactive coding exercises with prepared HTML code fragments.
The created e-learning course also makes use of interactive microcontent units.
The aim of this approach is to engage more active participation of student
in the course and let them test coding directly within the LMS.
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INTRODUCTION

Today’s world is changing quite fast and educational institutions have to react
and keep pace. But they also have a responsibility to evaluate and carefully select
what to implement as a new approach or tool. We would like to present evolutional
approach to e-Learning, not an extremely revolutionary one.

If we say that today’s world is changing fast, we mean society, its people
and technology (services) that influence them. The Internet connection in mobile
devices is nowadays quite common, mainly young people are in almost non-stop
contact with their peers and the whole world. For younger generations internet
connectivity, Web and social networks are services that they use on an everyday
basis. In this world, complex study materials have to compete with interesting,
obtained in small doses, available information that is almost always more appealing
or interesting.
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The classic approach to e-learning generally has the potential to attract students
but many times is not flexible enough to follow up-to-date trends. It was some time
ago that Nielsen defined the term “microcontent” (Nielsen, 1998) and this trend
was later followed by the massive success of social networks. Social network
Twitter (www.twitter.com) even explicitly restricts the maximum length of posts
(at first limited to 140 characters, later extended to 280). We may find signs
of “compression” in communication not only on the Web but also from lengthy
book stories to movies, then shorter situation comedies, then maybe to comedians’
short sketches. On the Internet, “classic” articles were accompanied by (usually)
shorter (and less formal) blog posts. Poe (Poe, 2011) speaks about the fact
that short is what is connected with the Internet. Later emerged microblogs (around
the year 2005), later best-known service working in a microblog-way became
Twitter (founded 2006). The social network Facebook and its success
was yet another step in the arrival of short content.

1. MICROLEARNING AND THEORETICAL BASE
1.1 Microblogging, MicroLearning and microcontent

In the Czech Republic, microblogging became for a short time a trend, several
web-based services were established but eventually maybe for lack of authors
or attention of readers were closed. Twitter can be definitely considered
as successor - web service that created social network which makes use of short
posts and interconnection of users and their messages.

In 1998 Nielsen (Nielsen, 1998) coined the term “microcontent”, meant headings
(describing macrocontent) rather than the main content itself, though.
Microblogging (first called tumblelogs in 2005) is connected with short pieces
of text. There have been some examples of making use of it in education (Ahmad
Kharman Shah, Latif Shabgahi, & Cox, 2016; Costa, Beham, Reinhardt,
& Sillaots, 2008; Hauptmann & Gerlach, 2010). Alike ML, it is connected
with informal learning (Ebner, Lienhardt, Rohs, & Meyer, 2010). It was Hug
(Hug, 2005) who connected short text with the term MicroLearning and defined its
main attributes. Lindner (Lindner, 2007) used the term “microcontent” and
connected it with short pieces of content, in conjunction with Web 2.0. What he
points out is the fact that microcontent is loosely connected, can be permanently
changing, rearranging. In fact, many features can be found on the Web.
Microcontent is also being connected with a rise of possibilities for masses
to publish on the Internet (Buchem, llona & Hamelmann, 2010). If we look at
microcontent as a part of the subject matter, the connection with learning objects
(McGreal, 2004; Wiley, 2002) is obvious. They are also connected with
granularity (McGreal, 2004) and are meant to be (re)used. The difference is that
microcontent, in connection with ML is called a microcontent unit (MCU), aims to
be focused on rather small parts of subject matter and in our view should, on the
whole, make an e-learning (ML) course.



Approach to Creation of MicroLearning Course of Web Pages’ Coding ... 559

1.2 In search of a better way of learning

Although almost all educators agree that the learner should be in the centre
of instructional efforts, many study materials are being prepared in a teacher-
centred manner. We see it for instance in long textual materials that are easier
to be prepared, cover more of the curriculum in a shorter time and making them
accessible is to a wide extent also easier. Even though the student-centred approach
shows better results (Freeman, Haak, & Wenderoth, 2011).

With the decision to focus efforts to maximize learners’ gain, the test delivered
before instruction (Grimaldi & Karpicke, 2012) shows interesting results.
Applied are pre-tests that enhance subsequent encoding (Wissman, Rawson, &
Pyc, 2011). The question is how is subject matter (as a whole) step by step being
transferred to the mind of a student. A temporary structure that is by the time being
extended and adjusted would be understandable. As to course structure, previous
results show that active engagement of students makes them more skilled learners
(Freeman et al., 2011). That is one of the motives that moved us to make use
of (and enhance little bit) what is today called ML.

ML is usually being connected with a change in the way people communicate
and in the way they can access all sorts of information (Bolka & Langreiter,
2006; Lindner, 2007) that the Internet offers. What we see as similarly important
is the learning theory’s perspective. There exists Miller’s Magical Number (7+2)
(Miller, 1956) or number four plus one (4+1) (Mathy & Feldman, 2012) that
says that learners’ short-time memory and capacity is limited. Following these
findings, we can create an e-learning course that suits better students’ current
needs.

2. CREATING A MICROLEARNING COURSE IN AN E-LEAR-
NING WAY

Most approaches to ML are mobile-based ML (P. A. Bruck, Motiwalla,
Simons, Foerster, & Jonker, 2015; Peter A. Bruck, Motiwalla, &
Foerster, 2012; Cates, Barron, & Ruddiman, 2017; Gabrielli, Kimani, &
Catarci, 2006; Gassler, Hug, & Glahn, 2004; Goéschlberger & Bruck,
2017; Jahnke, Lee, Pham, He, & Austin, 2019; Nikou & Economides,
2018). We also understand the indisputable need to support mobile devices and the
benefits it brings. Because of the use of LMS Moodle as the main e-learning tool
(at our University) — well known to students — we decided to create an ML course
in this environment. LMS Moodle with a well-chosen template is responsive, so it
meets the need for support for mobile devices. Because of the nature of some
content types (e.g. interactive videos) they are not best viewed on devices with too
small (narrow) screens. The solution is to use a mobile device in landscape mode.

In addition to Hug’s (Hug, 2005) ML parameters, we added emphasis
on interactivity, multimediality, and integrated quiz questions. The potential
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of LMS Moodle in the use of interactive content are quite limited, so we made use
of H5P (www.h5p.org; based on HTML5 and JavaScript) that adds several
interactive educational content types. In a variety of H5P content types, we mostly
used “Course presentation”, “Interactive video” and “Quiz” (that supports almost
any of supported testing tasks). We set a limit that one MCU should be around
5-7 minutes long. If the content length is not easily measurable (e.g. text, images),
the time needed for its completion should be similar. Another applied constraint
was connected with a number of terms. If they were important for the course
we limited them to approximately 5-7 per MCU.

2.1 Structure of the topics of the MicroLearning course in dynamic
web pages’ basics and use of MCUs

The course consists of eleven topics that cover the creation of dynamic webpages
(Introduction to web pages, HTML, HTML and CSS, CSS positioning, JavaScript,
Basics of PHP, PHP and Forms, PHP and MySQL, Saving Form data to DB using
PHP, PHP Functions, Form Validation). The structure of each topic consists
of compulsory parts set by the university regulation, among them are learning
outcomes, keywords, study materials, (optionally) examples, summary, control
questions for students’ self-evaluation and a test. MCUs themselves are then
inserted in the study materials section. Generally, one unit looks like a normal
Moodle-like e-Learning course. But the main difference lies in the used smallest
parts — MCUSs. They were placed in the course using Moodle’s activity content type
(H5P activity specifically).

The results of the research we have recently finished showed that students
did better in the factual knowledge test (Polasek & Javorcik, 2019) if they used
the ML course in comparison with the “classic” e-Learning. The difference
was statistically significant. Taking this into account we decided to utilize
the gained experience and create a similarly based ML course for the subject
dynamic web pages’ basics. Each unit consists of mainly MCUs (on average 10 per
unit) — besides summaries of e.g. protocol commands, etc. — and at the end of each
unit with a summary quiz. For the creation of MCUs, we employed the below
mentioned H5P content types.

2.1.1 Interactive videos

In the beginning, as an introduction into a given topic, it is suitable to make use
of video, which, by combining images, animations and various sketches, makes
learning less limited by mere textual information. The intention is to grasp
the learner’s attention and employ as many senses as possible. Because video
(animation) creation is a lengthy process, good sources of videos are public video
services like YouTube. Unfortunately, because of the language barrier
(most of our students prefer Czech to English), the use of Czech subtitles is then
a must.
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These videos are turned into interactive tools by enriching it with various
interactive elements. One of the basic devices are bookmarks, that give students
the opportunity to skip parts, get to a certain point that student finds important, etc.
We found it good to mark the beginnings of the main parts of videos and enable
viewers to navigate within them. Videos themselves are very good tools,
but we think that because of the lack of structure their cognitive potential may not
be fully employed. Bookmarks in fact virtually chop quite short videos (maximum
5-7 minutes) into even shorter parts — seconds long, that cover only one specific
detail, one piece of information, etc. We also inserted into videos short texts,
that point out the key topic of a given part, important fact or give headings to video
parts. They also can be used to translate texts that are not covered by subtitles.

Within interactive videos other types of H5P objects can also be used, mainly
various quiz questions and tasks. Suitable are multiple-choice questions, drag the
words or fill the gaps kind of tasks. We placed them at the end of particular parts to
reinforce key facts or at the end of a video for summary revision.

Co je internet (interaktivni videc)

Kdy zacala tvorba toho, co dnes nazyvame
Internet?

O na podatku 70. let 19. stoleti

O vroce 1981

O na po&atku 60. let 19. stoleti

O na podatku 80. let 19. stoleti

@ Check

Figure 1. Interactive video with subtitles and displayed quiz question
Source: Own work
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74Klzdn! acimy jezyka HTMI o

Parovy / neparovy tag
tagy se déli na dve velké skupiny:

- parové - maji pocatecni a koncovy tag, ktery uzavira
obsahu. Koncovy tag za¢ina zpétnym lomitkem.
zapis: <TAG> Né&jaky text, néjaky text </TAG>
- nepdrové - tag je pouze jeden (jakoby pouze pocatecnf)
priklad zépisu: <TAG>
» kviz
e .
@ Parovy / neparovy tag «3/17» 5
Figure 2. Interactive Course presentation as MCU with 7 terms and 8 quiz
questions
Source: Own work

A

2.1.2 Course presentation with interactive content

An interactive course presentation was used as the main content type for MCUs.
Unfortunately, if used just as a frame for text delivery they do not meet their full
potential. A simple use can be as follows — a linearly connected chain of slides with
text. But if slides are properly interconnected by hyperlinks, then also non-linearity
can be employed. The approach we chose is to create this MCU with a limited
number of slides (approx. 3-4 excluding title slide), without links,
or when consisting of more slides (5 or more) interconnecting appropriate parts
(slide with linked quiz questions).

The supported content types for the course presentation MCUs are, besides text
and again various quiz questions, also videos, images, audios, even interactive
videos. When using Course presentations, we made use of text slides combined
with quiz slides.

2.1.3 Quiz (Question set)

This H5P content type is suitable for revision at the end of a unit. In fact,
it is a group of slides where each of them can contain a different type of quiz
question or activity. We used this Question set as a quiz MCU at the end of each
unit. Employed were multiple-choice questions, fill the gap for code completion,
drag the text for placing extracted code parts (text parts) in the to the right places
and true/false questions.
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2.1.4 Try, Alter and Execute (TAE) exercises

These exercises are meant to be supportive for students to see HTML (CSS, PHP)
code, and have the possibility of directly experimenting with it. TAEs
do not follow strictly ML philosophy we adopted, but the maximum limit
for the length of MCU (less than 15 minutes) is met (Lindner, 2007).
TAE exercises consist of two windows where the first shows a code and the second
is used for code rendering after pressing the button “Run code”.

Z&kladnf HIML tagy pro definici struktury stranky (Editace a zkouska kodu)

Spustit kod

Nadpis 1. © é
<hl>ledpis 1. %rovné </hl> aapis 1. urovne
<h2>Wadpis 2. trovnd </hZ> .
Nadpis 2. drovné
<p>Prvni odstavec</p>

<p>Druhy odstavec</p> Prvni odstavec
<p>Tieti odetavec</p> Druhf odstavec
<prodstavec <hr> zalomeni Eadku</p> Treti odstavec
<hr>Horizontalni linie

(Odstavec
zalornerd Fadku

Horizontalni linie

Figure 3. TAE exercise example, Headings, Paragraph and horizontal line in
HTML
Source: Own work

TAE exercises have set task(s) that students should try and debug with a given
code. Mostly they are focused on practicing/applying prepared code in a different
context and after that, with Moodle Assignment they have to hand
in their completed task to the teacher.

2.2 Creation and design of MicroLearning Units (MCU)

[ —
Title +—» Slidel ——» Slide2 —— Slide3 ——» Quizl ——3 Quiz2 —» Quiz3
‘L 1 | J
J

Figure 4. General model of a MCU with three content slides and three quiz
slides
Source: Own work
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Each MCU was created in similar design, just with adjustments according to above
mentioned H5P content types (interactive videos, interactive course presentations,
Question sets) used for their creation.

For purpose of planning and creating MCU, we always took a unit’s content
and from the beginning to end started to divide it by restraint of the number
of possibly used terms for one MCU, but also taking into account logical groups
within the given unit (e.g. keep HTML page structure tags within MCU). If the size
of a logical group produced too long MCU, two were created instead.
The possibility of connecting MCUs among each other would bring easier
navigation for students. Unfortunately, LMS Moodle doesn’t offer permalinks
for activities, so for keeping all links valid even after exporting/importing
of the course we didn’t use links to interconnect them.

text
Whatdoes itconsist

of?
text lext quiz.
text: Do nermal pecple Wh ed i When does it
Whatis The Internet | | have to understand en does | started?
it? started?

text
Is anybody In charge
of The Internat?

text et
Your local ISP | Indepedently
operated nets

text
Tier1,2.3 nets

End of LW.

Interactive video
(LV.)

Czech sublifies
Bockmark 1 Bookmark 2 Bookmark 3 Bookmark 4 Bookmark 5

Figure 5. Example of added texts, quizzes in an interactive video
Source: Own work

Creating interactive videos was a bit different. The first and usually most important
quality of a video that was searched for was its length in minutes. We set the limit
to approx. 7 minutes for introductory videos and approx. 12 to 20 minutes
for coding examples. Next were marked the main parts by Bookmarks and added
labels where needed throughout a video. Lastly quiz questions were added
and at the end a short quiz for revision.

2.2.1 Application of quiz questions within MCU

It’s a matter of question where to place and how often to apply quiz questions
for reinforcement within MCUs. Some findings show that post-instruction testing
improves delayed retention learning (Haynie, 1994; Ramraje, 2011),
so we employed a similar approach to the use of MCUs. Basically, one way
is to use a quiz question immediately after presenting a piece of information,
the second way is to postpone a quiz question after one, two or three other slides.
Postponing a quiz question can roughly copy measures used against the effect
of forgetting (forgetting curve) (Averell & Heathcote, 2011; Fisher & Radvansky,
2018) as used for instance in Anki application (apps.ankiweb.net). Another
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possibility was to apply a quiz question(s) at the end of MCU, which we mostly
used.

Not to limit students in a way they are going to use quiz questions in MCUs
we inserted links that are connecting “theoretical slides” with corresponding quiz
questions at the end of MCU. Also, backlinks were set. Within interactive videos
we weren’t mostly inserting links as screen of videos is mostly occupied by text,
graphics, text labels, test buttons and subtitles and yet another element could make
it too chaotic. Even though videos can be set to stop and show a quiz question
we usually made it voluntary to undergo in-video quiz questions not to interrupt
viewers’ experience.

CONCLUSION

The main reason for creating a new ML e-learning course was to offer to students
(undergraduate IT teachers) a newer active way to study (for some)
a not very interesting subject. For course creation, we chose the university’s
standard e-learning platform LMS Moodle with the use of H5P activities
to add more needed interactive content forms.

The creation of a similarly founded ML course without the use of H5P
would be possible but would limit interactivity and because of limited possibilities
of interconnecting activities in LMS Moodle it would be also too fragmented
and in the end, the course structure would be too complicated and disorganized.
Also even though the environment of H5P is quite user-friendly, at least basic
knowledge of HTML and its colours is needed, which restricts use of this tool
to less IT skilled course creators.

From a general point of view, we see the benefits of ML (MCUs) that by creating
small chunks, it offers a way for students to create their own study path and makes
it easier for them to grasp particular parts of the whole. This is similar to the way
we browse on the Internet and learn as we work — look up what is needed
at a certain moment. Siemens (Siemens, 2007) sees knowledge in a distributed
manner, the form similar also to the Web. This way we may connect ML
with connectivism (Goldie, 2016). Important in this context is to carefully prepare
the learning path by preparing MCU as step by step parts that self-contained
though they are — they create students” mental image of a whole. The main course
structure is still kept by LMS’s course structure. This is different to the approach
of the first ML system KnowledgePulse (Goschlberger & Bruck, 2017)
or flashcards (Julie Phelps & Altabbakh, 2018) (that are also perceived as a kind
of ML (Edge, Fitchett, Whitney, & Landay, 2012)) but focused on the
particular micro-parts rather than on the whole. One of the negatives being
mentioned in connection with ML is that it may lead to mere aggregation of
isolated facts (Hug, 2012). By connecting LMS structure and logical division of
subject matter (ideally interconnected in hypertext manner) we hope to address it.
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Our approach to ML course is closer to the traditional e-learning course, which
is a little bit different from many ML approaches of recent days (Jahnke et al.,
2019). Because the creation of a new learning environment is time demanding
and costly, we find the use of a classic LMS as the best way. By connecting
the attractive form of the subject matter presentation with the possibility of testing
code snippets (TAE) and creating new knowledge and skills directly within LMS,
it opens the possibility for improvement of students’ motivation and a higher rate
of interest. Hopefully, also a higher rate of gained factual knowledge and learning
satisfaction is met. TAE exercises are not totally novel as on the Web there can
be found similar code testing sites. But incorporating TAEs into the course opens
the possibility of studying, testing and developing coding knowledge and skills
without the use of outside services that may stop operating, change service policy,
etc. We also find it important that the use of a well-known LMS environment
doesn’t create new potential barriers for students to get used to it.

By creating a MCU with selected H5P modules we found out that there are almost
unlimited possibilities in the approach to MCU design. Because of that,
we created a basic model and limits that help create the MCU in the same way.
At the same time because H5P modules offer a lot of feasible solutions we see
possibility for further alterations and experiments. Even though the creation
of a MCU is time demanding we see the benefit in the fact that the student
is always tested (is given that possibility) after finishing even quite a small step.
That gives the prospect of better-founded comprehension.

We intend to test the created course in comparison to the previously used
one to find out if it helps students achieve higher score in factual knowledge
or improves the approach to the subject matter and learning satisfaction.
The topic could be further developed by creating TAE also for PHP hosted locally
within the same web server as LMS. So far we solve PHP TAEs by using a third
party online service. Finding a feasible way to interconnect various MCUs
is a distant goal that deserves solving. Another possible way for development
is better support for mobile devices as TAEs are unfortunately so far better
when used rather on a computer. Further research can also focus on the issue
of reinforcement quiz questions placement — if it is better to place them after each
slide, delayed or at the end of the MCU.

ML is seen by many nowadays as a possible trend and we hope that making use
of ML with an added value brings the prospect of improvements.

REFERENCES

Ahmad Kharman Shah, N., Latif Shabgahi, S., & Cox, A. M. (2016).
Uses and risks of microblogging in organisational and educational settings.
British  Journal of Educational Technology, 47(6), 1168-1182.
doi:10.1111/bjet.12296.



Approach to Creation of MicroLearning Course of Web Pages’ Coding ... 567

Averell, L., & Heathcote, A. (2011). The form of the forgetting curve and the
fate of memories. Journal of Mathematical Psychology, 55(1), 25-35.
doi:10.1016/j.jmp.2010.08.009.

Bolka, A., & Langreiter, C. (2006). Snips & spaces: Managing microlearning.
In T. Hug, M. Lindner, & P. A. Bruck (Eds.) Micromedia & E-Learning 2.0:
Gaining the Big Picture. Proceedings of Microlearning Conference 2006., 79—
97. Innsbruck: Innsbruck University Press.

Bruck, P. A., Motiwalla, L., Simons, L. P. A., Foerster, F., &
Jonker, C. M. (2015). Microlearning mApp raises health competence:
Hybrid service design. Health and Technology, 5(1), 35-43.
https://doi.org/10.1007/s12553-015-0095-1

Bruck, P. A., Motiwalla, L., & Foerster, F. (2012). Mobile Learning with
Micro-content: A Framework and Evaluation. In R. Clarke, A. Pucihar, & J.
Gri¢ar (Eds.), BLED 2012 Proceedings, 527-543. Retrieved from
http://aisel.aisnet.org/bled2012/2 (accessed 15 May 2018).

Buchem, I., & Hamelmann, H. (2010). Microlearning: A strategy for ongoing
professional development. Elearning Papers, (21), 1-13.

Cates, S., Barron, D., & Ruddiman, P. (2017). MobiLearn go: Mobile
microlearning as an active, location-aware game. In M. Tscheligi (Ed.),
MobileHCI 17 Proceedings of the 19th International Conference on Human-
Computer Interaction with Mobile Devices and Services, 1-7.
d0i:10.1145/3098279.3122146.

Costa, C., Beham, G., Reinhardt, W., & Sillaots, M. (2008).
Microblogging In Technology Enhanced Learning: A Use-Case Inspection of
PPE Summer School 2008. In R. Vuorikari, B. Kieslinger, R. Klamma, & E.
Duval (Eds.), Proceedings of the 2nd SIRTEL’08 Workshop on Social
Information Retrieval for Technology Enhanced Learning. Retrieved from
http://ceur-ws.org/Vol-382/paper3.pdf.

Ebner, M., Lienhardt, C., Rohs, M., & Meyer, I. (2010). Microblogs in
Higher Education — A chance to facilitate informal and process-oriented
learning? Computers & Education, 55(1), 92-100.
doi:10.1016/j.compedu.2009.12.006

Edge, D., Fitchett, S., Whitney, M., & Landay, J. (2012). MemReflex:
Adaptive flashcards for mobile microlearning. In E. F. Churchill & S.
Subramanian (Eds.), MobileHCI ’12 Proceedings of the 14th International
Conference on Human-Computer Interaction with Mobile Devices and
Services, 431-440. doi:10.1145/2371574.2371641

Fisher, J. S., & Radvansky, G. A. (2018). Patterns of forgetting. Journal of
Memory and Language, 102, 130-141. doi:10.1016/j.jml.2018.05.008

Freeman, S., Haak, D., & Wenderoth, M. P. (2011). Increased Course
Structure Improves Performance in Introductory Biology. CBE—Life Sciences
Education, 10(2), 175-186. doi:10.1187/cbe.10-08-0105

Gabrielli, S., Kimani, S., & Catarci, T. (2006). The Design of
MicroLearning Experiences: A Research Agenda (On Microlearning). In T.



568 Radim Polasek

Hug, M. Lindner, & P. A. Bruck (Eds.), Microlearning: Emerging Concepts,
Practices and Technologies after e-Learning. 45-53. Innsbruck: Innsbruck
University Press.

Gassler, G., Hug, T., & Glahn, C. (2004). Integrated Micro Learning — An
Outline of the Basic Method and First Results. Presented at the International
Conference on Interactive Computer Aided Learning, Villach, Austria.

Goldie, J. G. S. (2016). Connectivism: A knowledge learning theory for the
digital age? Medical Teacher, 38(10), 1064-10609.
doi:10.3109/0142159X.2016.1173661

Goschlberger, B., & Bruck, P. A. (2017). Gamification in mobile and
workplace integrated microlearning. In M. Indrawan-Santiago (Ed.), liWAS
17 Proceedings of the 19th International Conference on Information
Integration and Web-Based Applications &  Services, 545-552.
doi:10.1145/3151759.3151795

Grimaldi, P. J., & Karpicke, J. D. (2012). When and why do retrieval
attempts enhance subsequent encoding? Memory & Cognition, 40(4), 505-
513. d0i:10.3758/513421-011-0174-0

Hauptmann, S., & Gerlach, L. (2010). Microblogging as a tool for networked
learning in production networks. In L. Dirckinck-Holmfeld, V. Hodgson, C.
Jones, M. de Laat, D. McConnell, & T. Ryberg (Eds.), Proceedings of the 7 th
International Conference on Networked Learning 2010. 176-182. Aalborg -
Denmark: Aalborg University.

Haynie, W. J. (1994). Effects of Multiple-Choice and Short-Answer Tests on
Delayed Retention Learning. Journal of Technology Education, 6(1).
doi:10.21061/jte.v6il.a.3

Hug, T. (2005). Micro Learning and Narration. Exploring possibilities of
utilization of narrations and storytelling for the designing of “micro units” and
didactical micro-learning arrangements. Online Proceedings of the
International Conference “Media in Transition 4: The Work of Stories,” 13.
Retrieved from http://hug-
web.at/drupal/sites/default/files/2005_Microlearning-and-Narration_Hug.pdf
(accessed 23 March 2018).

Hug, T. (2012). MicroLearning. In Encyclopedia of the Sciences of Learning.
2268-2271. Boston, MA: Springer US.

Jahnke, I., Lee, Y.-M., Pham, M., He, H., & Austin, L. (2019).
Unpacking the Inherent Design Principles of Mobile Microlearning.
Technology, Knowledge and Learning. doi:10.1007/s10758-019-09413-w.

Julie Phelps, S. L. M., & Altabbakh, H. (2018). Enhancing Exam Prep with
Customized Digital Flashcards. Journal of STEM Education: Innovations &
Research, 19(4), 42-45.

Lindner, M. (2007). What is Microlearning? In M. Lindner & P. A. Bruck
(Eds.), Micromedia and Corporate Learning. Proceedings of the 3rd
Microlearning 2007 Conference, 52-62. Innsbruck: Innsbruck University
Press.



Approach to Creation of MicroLearning Course of Web Pages’ Coding ... 569

Mathy, F., & Feldman, J. (2012). What’s magic about magic numbers?
Chunking and data compression in short-term memory. Cognition, 122(3),
346-362. doi:10.1016/j.cognition.2011.11.003.

McGreal, R. (2004). Learning objects: A practical definition. Journal of
Instructional Technology and Distance Learning, 2004(9).

Miller, G. A. (1956). The magical number seven, plus or minus two: Some limits
on our capacity for processing information. Psychological Review, 63(2), 81—
97. doi:10.1037/h0043158.

Nielsen, J. (1998, September 6). Microcontent: How to Write Headlines, Page
Titles, and Subject Lines. Retrieved from
http://www.useit.com/alertbox/980906.html (accessed 10 June 2008)

Nikou, S. A., & Economides, A. A. (2018). Mobile-Based micro-Learning
and Assessment: Impact on learning performance and motivation of high
school students. Journal of Computer Assisted Learning, 34(3), 269-278.
doi:10.1111/jcal.12240.

Poe, M. (2011). A history of communications: Media and society from the
evolution of speech to the Internet. Cambridge; New York: Cambridge
University Press.

Polasek, R., & Javorcik, T. (2019). Results of pilot study into the application
of MicroLearning in teaching the subject Computer Architecture and
Operating System Basics. In F. L. Wang, O. Au, B. Klimova, J. Hynek, & P.
Poulova (Eds.), 2019 International Symposium on Educational Technology.
196-201. Hradec Kralové: IEEE.

Ramraje, S. (2011). Comparison of the effect of post-instruction multiple-choice
and short-answer tests on delayed retention learning. Australasian Medical
Journal, 4(6), 332-339. d0i:10.4066/AMJ.2011.727.

Siemens, G. (2007). Connectivism: Creating a Learning Ecology in Distributed
Environments. In T. Hug (Ed.), Didactics of microlearning: Concepts,
discourses and examples. 53-68. Miinster: Waxmann.

Wiley, D. A. (Ed.). (2002). The instructional use of learning objects (1st ed).
Bloomington, Ind: Agency for Instructional Technology: Association for
Educational Communications & Technology.

Wissman, K. T., Rawson, K. A., & Pyc, M. A. (2011). The interim test
effect: Testing prior material can facilitate the learning of new material.
Psychonomic Bulletin & Review, 18(6), 1140-1147. doi:10.3758/s13423-011-
0140-7.

Citation: Polasek R., (2019) Approach to the Creation of a Microlearning Course
in Coding Web Pages Within the LMS Environment In E. Smyrnova-Trybulska
(Ed.) E-Learning and STEM Education, , E-learning®, 11, (pp. 557—
569) Katowice-Cieszyn: Studio Noa for University of Silesia.



