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The Implementation of the Personalised
Approach for Technology Enhanced Learning
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Abstract—In the paper, the implementation of the
personalised approach of Technology enhanced learning (TEL)
for engineering education is presented and is based on “batch
knowledge processing”. This bottom up concept takes into
account that knowledge is akey element in engineering
education and educators work with knowledge when
performing their activities. In terms of this, the personalised
TEL approach is understood as the “automation” of all the types
of activities performed by teachers. For supporting (automating)
these activities a multipurpose pre-programmed desktop
environment has been developed. It is built on a conventional
Relational Database Management System, however, the
paradigm of the batch knowledge processing is different from
the conventional relational database and has not yet been
described or published. Using this tailor made informatics tool
the various types of the TEL outputs were worked out, e.g.,
learning materials for courses of study, internet forums due to
better feedback, supporting study libraries at the faculty’s
server, other personalised applications (internet batch
retrieving, advanced searches, virtual “StudyWeb”,
multilingual support, digitalisation of the printed engineering
content and data interlinking with the academic information
system, etc.).

Index Terms—batch knowledge processing,
engineering education, technology enhanced learning

e-learning,

I. INTRODUCTION

Within the European Union (EU) Seventh Framework
Programme (FP7) for Research & Development the TEL is
one of the priorities in the ICT Work programme of
2009-2010 Objective 4.2 [1]. According to European
research, the TEL investigates ‘“how information and
communication technologies can be used to support learning
and teaching and competence development throughout life”,
it represents research on the creation, distribution and
exploitation of knowledge and digital content. The
Commission’s report on "Shaping the ICT research and
innovation agenda for the next decade" rated Education and
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Learning Systems are among the most important societal
challenges requiring ICT innovation in the next decade. The
current portfolio of projects are also focused on technologies
that support personalisation and adaptivity of learning
systems — user modelling tools, feedback services, social
tagging, tracking and storing semantic relationships as in [1].

However, it must be underlined that the TEL policy
automatically requires a shared approach by both teachers
(engineering content) and ICT engineers (informatics tools).
Thus, only having the technology-driven approach is not
sufficient without being applied in parallel with
the pedagogical - driven one. In this context, the TEL
approach in recent years was investigated at the Slovak
University of Technology - Faculty of Materials Science and
Technology (FMST SUT) [2]-[4]. At the beginning, the ICT
support of Mayes' conceptualisation cycle was taken into
account and inspired by [5]. Each stage of the cycle
(conceptualisation, construction, dialogue and feedback) was
supported by a set of programming codes. Learning materials
for some courses of study were created using the database
application “Writing pad” (WPD). However, it was found that
the Mayes' conceptualisation cycle would be a very simply
background when supporting engineering education. For
example, each course of study had its own cycle and feedback
history, it required specific programming codes in connection
with dozens of learning and teaching activities “within the
cycle”. Therefore, the following TEL approach was based on
“batch knowledge processing”.

In this paper, there is not enough space to explain the TEL
approach in detail. From an informatics point of view, the
batch knowledge processing is performed by a self-developed
multipurpose pre-programmed desktop environment having
interoperability with Windows and common internet browsers
(default with Internet Explorer and OPERA). Partly, various
freeware or open source software are used. In addition, due to
better communication with students, a php - mysqgl internet
application was programmed (so called Forum).

From a pedagogical point of view, a teacher as the “key
player” performs various educational activities using this
supporting environment and the tailor made pre-programmed
codes for their automation. Till now, this TEL approach was
used or directly tested for various types of educational
activities (e.g., formal, informal, blended, active, and distance
learning).

1. THE BATCH KNOWLEDGE PROCESSING

Although the TEL is very closely linked to the learning
content it is categorised within the ICT field. From the
programming point of view the TEL is commonly understood
as WEB2.0 technologies using programming languages for
data processing (data should be readable via machines). For
instance, the widely known TEL approaches are Virtual
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Learning Environments (VLE) and Learning and Course
Management Systems (LCMS). The VLE systems can be
viewed as collections of integrated e-tools that enable the
management of e-learning (as the commonly used
commercial VLE systems are WebCT and Blackboard
mentioned) [5]. These systems “have the potential to support
e-learning at the primary, secondary and tertiary levels of
Mayes’ Conceptualisation Model”, as in [5]. Concerning the
LCMS, e.g., the Moodle is well known (open-source
software). At the FMST SUT an analogous Academic
information system (AIS) is already used as the university’s
LCMS.

However, the mentioned VLE or LCMS as internet
applications and management tools do not enable batch
knowledge processing, e.g. to process the information from
the various types of online and off-line sources. Fig. 1
illustrates the common engineering knowledge flow between
the information sources and the knowledge tables of the
pre-programmed desktop environment.
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Knowledge flow
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Fig. 1: Knowledge flow between the information sources and
knowledge tables of the WPD

The “batch knowledge processing” is a bottom up
concept. It takes into account that knowledge is a key element
in education, and educators work with knowledge when
performing daily educational and other activities. In addition,
today's teacher must work on his computer with a huge
amount of knowledge in conditions which are characterised
by attributes such as multipurpose, multilingual, multiformat,
multiwindow. This state-of-the-art automatically requires
working with “knowledge packages" which are to be batch
processed.

For this purpose, “knowledge” was defined as a set of
structured and unstructured information with a specified
content stored in one row of the database table with a default
structure. Such a definition is acceptable from an informatics
and pedagogical point of view. Knowledge is then
concentrated by storing it in the “knowledge tables* which
can be used for building larger knowledge clusters, and for the
sophisticated systems rich on information respectively.

In terms of this, an actual ICT tools’ level is too low, this
includes software for personal computers. Thus, the
multipurpose pre-programmed desktop environment has been
developed at the FMST SUT. This desktop environment
exploits knowledge tables for batch knowledge processing
and enables browsable outputs, batch retrieving, generating
study material offline or WEB pages, text processing, image
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processing within digitalisation (made by the teacher when
preparing lectures), writing and launching programming
codes (prg, php, html), and many other pre-programmed
actions. Hence, the actual “work name” of the personalised
environment is “BIKE”- Batch Information and Knowledge
editor. In this case, the TEL approach should be understood as
“the automation of all activities performed by teachers”
related to any type of education, both in general and in a
personalised way. With the BIKE and the use of existing
software, the automation is being solved in the following
order: knowledge — knowledge tables — templates for
automation — knowledge processing — outputs (products) and
target activities.

It should be noted that there are more than 200 thousand
free software applications divided into twenty categories at
the SourceForge.net portal [6], there are many other existing
commercial products, but not all of them work in the same
way as BIKE (they are mostly one-purpose applications).

This multipurpose desktop pre-programmed environment
(system) has been programmed as the supporting tool for
research and industrial projects or educational activities over
the past 10 years. It is built on a conventional Relational
Database Management System, however, the paradigm of the
batch processing is different from the conventional relational
database one and has not yet been described or published. Just
as, e.g. MS Word - editor enables working with texts,
the BIKE enables working with knowledge in the role of a
basic element within engineering education. Fig. 2 illustrates
an example from a php self — study made in the BIKE
environment plus a query output into html.

Txtuni [<]} A - php starting
nguage 772 CONTENT CREATIN] || =+ =nannnnsssnn
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AT F et T
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1. Firstly you have to install php-program on your PC

*it is not simple, the best way is to ask an experienced friend

2. I you will have installed the PHP, it creates your own area on your PC - it
means you must all activites make in this php-folder

3) Suppose the folder name is cX\DREAM

4) You must open your browser - IES, OPERA, Netscape, Firefox, Google
Chrome, it does not matter, and if you type : hitp:/flocalhost!

you are automnatic in the folder

4) You must find subfolder where you must type then all php-codes, e.g. T have
folder == CA\DEEAMHTTP_Docs

5) Mo, you type with text editor any php-code, name it, ¢ g MyFirst php and
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‘MyFirst.php

¥

Fig. 2: The example of two screens from the php self-study
using the BIKE plus the output query into html

Il. THE AUTOMATION OF TEACHERS’ ACTIVITIES

The experiences showed that the basic educational
activities to be supported (automated) can be divided into
teaching, learning, publishing, research projects solving,
self-study ,also including administrative and organisational
activities. For these activities various types of templates were
designed - the pedagogical (with engineering content),
informatics, combined (pedagogical plus informatics),
navigation and administrative ones.

In general, for performing TEL there are many possible
combinations when interlinking together: “activities —
templates — individual stages of the conceptualisation cycle”.
Thus, various types of TEL outputs were prepared and tested
on this account. For example, the learning and study materials
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for courses of study, the internet “forums” (due to better
feedback), the virtual libraries at the faculty’s server (for each
course of study), and the other personalised BIKE
applications (internet batch retrieving, advanced search,
multilingual support, digitalisation of the printed engineering
content, data interlinking with the AIS).

From these outputs, language support is especially needed
if English is not the native language of teachers and students.
The examples from the multilingual support modelling are
shown in Fig. 3 (using Wikipedia as the multilingual
background for SWOT analysis) and in Fig. 4 (Left: French
language table plus Text To Speech testing,

Right: English-German-Slovak template).
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SWOT Analysis is a strategic planning method used to evaluate the Strengths, Weakne
Opportunities, and Threats involved in a project or in a business venture
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Photosynthesis is a process that converts carbon dioxide into organic compounds, espec
sugars, using the energy from sunlight. Photosynthesis occurs in plants, algae, and man
species of bacteria.
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Fig. 3: The example from testing Wikipedia as the
multilingual background (En, Sk, Lv, Hr, Fr, De,Ru, Fi )

v D 7L Hesfflocahost/cysvit =

1. Oslovenic - Anrede ¢
- Démy & pdni- Meine Damen und Herren

- Mili hostia - Ligbe Gaste

- Wézené kolegyne a kolegovia - Geehrie Kolleg

- Mili priatelia - Liebe Freunde

- Wazend GEastaici (azykoveéha) kums - Geehrte

(1] Techn, Enghsh - Questions
[2] Techa, English - Questions
Le radical est le mpme que celui du fatur, les terminaisons sout of |[73) Techn, English course baa
4] Techn, English-course boo
5] Techn, English-cousse boo,
(6] Techn English-course boo
[7] Techn English-course boo
[8] Techn. English-course boo.
9] Techa. English-cousse boo
[10] Mumbers

[11] Techn. English-course bo
rumbers ev. 3-10

[12] Techn. English. course bo
[ rambers 5 dialog

Infinitif  Imparfait
verhe avoir
parler  ais  je parlerais
metre  ais  tumettrais
céder  aic il cédernic

Conditionnsl
2. Predstavenis 5a alebo niekoho inéhs - Vorst
- Davolte prosim, aby som 52 predstavil - Erlay
- Voldm s X¥ - Ieh heisse X0¥/Mein Nome ist 3
- Pézabim nia MTF STU v Trnave. - Ioh bin an ¢
- Pracujena kabecke . - [ch aibeite auf deni Lt
- Dovofte, aby som Vém predstavil svojho kole
- Zizoveh si dovolujem predstavit Vim zistuf
Hemn XY vomstelien,

Vi af pani XY, zdstupkyin

vor.

3. Ospravedinenie sa - Enischuldig
et it o e 6 iverss o D3 T par - ot

oo s pins s s s g - Frepétie prosim,  meShém - Enischuldigen:

VYTTEL Ol (131 Terhm Engiishcourse b0 - Hned na zafiathy by som sa cheel osprave

5 4 Nevnbecs 2 oo muss ich mich bei Inmen entschuldigen, dass i

Apsr from the trecfl o —_— - Nehnevajte sa prosim, % - Seien Sie bitte ni

Pl [14] Techn, English-course bo - Prosim o prepacenis, & .. - Ich bitte um Verze,

Fig. 4: The example of templates for the multilingual support

IV. CONCLUSION

The described TEL approach for engineering education
based on the batch knowledge processing and the automation
of teachers’ activities represents another — personalised
approach in comparison with the common TEL approaches
which are mostly based on the management of the
educational and training materials (e.g., Virtual Learning
Environments, Learning and Course Management Systems).

The self-developed Batch Information and Knowledge
editor (BIKE) enables a teacher, as a key player, in the
development and performance of the “bottom up” concept
from an informatics and pedagogical point of view
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simultaneously. It serves as a user-friendly “all in one”
informatics tool which is convenient for supporting all types
of the teachers’ activities. The previous results at the FMST
SUT showed that the developed TEL approach can be a good
starting point for building other tailor made personalised
applications or sophisticated educational systems which are
rich on information.
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