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Abstract: The Research Methodology course for postgraduafgerspective for a large number of projects. To endbis
students is challenging, even for an experiencedexuic teacher. task, some supporting tools are needed. The maseogent
The primary objective of this course is to preppagticipants to 5nd suitable for this are e-technologies and eegr
conduct scientific research and publish the restiliss case study applications. In the course the basic e-learnimg tsed is

presents an original teaching method applied to eReh - - S .
Methodology with Emphasis on Engineering Sciencer f the educathnal pIatforMslgarnlng[_3], Wthh is assisted by
several additional supporting applications.

international engineering students at Blekinge itutst of X ) ;
Technology in Karlskrona, Sweden. The demandingiirements Students’ periodical evaluations of the RM course
of the course, a varying number of enrolled stusleand a large confirm its practicality and positive effect on thaality of
number of assignments which need to be trackedyaittbd by the the thesis process. This influence is also acknayaédy
teacher are all conditions that need a custom agprand modern thesis supervisors, who acknowledge quality impnommet
tools. The opportunities offered by e-technologhedp to fulfill  of final projects done by students who have passecdRM
these course requirements. This article shows hdeols such ~qyrse. For some BTH study programs, a RM course
Itslearning Doodlg Zotero or scientific database search enginesapproval is compulsory for the thesis registratiohe RM

can be implemented to support the teaching obgstiUsing these course has also been highly appreciated in a fear-y

tools, a single academic teacher can accomplisheiblet-week . . .
course of Research Methodology, for up to 180 sttede&orking in evaluation of curricula of postgraduate programisiciv was

60 project groups without compromising teaching lignaand ~Carried out on a behalf of the Swedish Higher Etiona

students’ satisfaction. The course also has be@meaipted by Authority [4].

colleagues and mentioned in the Master progranuatiah of the E-applications and e-tools, also referred to as

Swedish Higher Education Authority. Information and Communication Technology, ICT, are
widely used in mobile learning. They provide a novel

Keywords: E-learning, E-tools, Learning Management Systemgarning environment in a form of a virtual classrowhich

Problem Based Learning, Research Methodology. offers various teaching opportunities. They areeeigly
useful for disengaged and disabled students [5thWie
1. INTRODUCTION advancement of ICT infrastructure, different Learning

. ) , Management Systems, LMSs, have been developed and

A basic research methodology course is requiredforimplemented by educational institutions. This powierf
Swedish Master of Science degree. The course ams dhfiware provides automated mechanisms for course
prepare stut_:ients to carry out re;earch projectsrepalrt management and tracking participants’ progress Téie
their results in the form of final thesis. , paper considers also key advantages of LMS exeenpliiy

‘The Research Methodology with Emphasis Ohe Moodle platform, an open source LMS. A usability
Engineering Science course, further referred asIB&ured  5n41ysis of standarMoodle modules is introduced too. In
at Blekinge Institute of Technology, BTH, is a subjeficthis [7], the author examines the three commonly used
paper [1]. It presents an approach to teachingsamdying community-oriented  e-learning  system®ing  Pong
research methodology based on Problem Based Leamifgckhoard and Moodle The author applies three case
PBL [2]. The main goal of the course is to acquatotents gygies to summarize the main characteristics alyaad

with principles of the scientific research as wafl their ieaching platforms. The case studies focus on dtaila
implementation in practice. The initial project pbasf the gj1aporative tools.

course focuses on defining a research problem @d i The related works show how important it is to share
hypothetical solution. Then the proposed solutias to be experiences of using different ICT tools. Their useéss
implem'ented and validated quantitatively: Th'e' firggdort of  has to be assessed accordingly to course neetlss Ipaper
the project has the form of a two-page scientiéipgr. using the case of multifaceted course, it is dernatesi that
To assess the project progress, it is necessary den a very sophisticated LMS suchlstearning needs to
monitor quality and a way of its execution, whidnde a pe sypplemented by auxiliary organizational sofevsnch
complex and time consuming process from teachergs poodle and MS Excel,and tools supporting writing a
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scientific report such asaTeX, MS Word, Adobe Acrobat [12]. This crucial issue is conducted with coopematof
Zotero etc. Each non-standard course requires an individuexperts from the university library, and is the jsab of

creative approach to establish a suitable settobs- another paper [13].
The final results of the project are reported avats
2. COURSE DESCRIPTION two- or three-page scientific paper which is regdrés a

mini-final thesisconsisting of all the elements required in the

The course Research Methodology with Emphasis dhesis.
Engineering Science, designed at the University aliviér To support development of the mentioned students’
has been taught at BTH since 2006. Initially it wlasigned skills and to be able to accomplish all course chjes and
for Telecommunications and Signal Processing podtgi@ assignments, the use of unconventional teachindnadet
programs, but subsequently it has been adaptedhr and tools is required. E-learning tools, suchtalearning
Mechanical Engineering and Computer Science studyoodle Zoterq or scientific database search engines such as
programs. Moreover, the RM course was also upgréoled IEEE Xploreor Google Scholarprovide the solution for this
PhD candidates. challenge.

Due to the international environment of the Masted
PhD programs at BTH, the RM is taught in English. I18. THE E-TOOLS USED
Sweden it is common that master and PhD thesespthed

scientific publications in engineering are avaiéabin In the RM practical module, depending on the
English. Teaching RM in English targets academic argpecificities of the research problem, differemtdd of tools
industrial international environments for job plaent. and applications are used. The course participasésl u

The main objective of the RM course is to prepardifferent kinds of tools for simulation, design, dan
students to methodically approach and report d flmesis. development.
For PhD students, the course should help themdenstand Among the listed e-tools of Learning Management
scientific methods and enhance their capabilitpdblish a System|tslearningis the most important instrument used in
scientific paper. the RM course. It is used as a basic softwarequlatiwith
The RM course consists of two main parts: theorkticanlimited access for students inside and outside th
and practical. The theoretical part, dedicated t@ thuniversity. Furthermore, since the beginning of RMirse,
philosophy of science, focuses on various conceyts the students become familiar with database seargmes,
science. The RM textbook, presents contemporargrigee which are used in the early project stage. Moreot@r
of science such as Popper’s falsificationism, Kuhreporting project results it is required that studeapply
paradigms, Lakatos’ research programs or Fayerabendditing and presentation tools. They apply varityses of
anarchist approach to science. Other theories sagh paper templates based baTeXandMS Word To simplify
experimentalism or the Bayesian approach are aldee paper review process, the participants leam twouse
considered [8][9]. Adobe Acrobat Doodle application as a scheduling tool
In the main project part of the course, particisantsupports the management of the course. In thisoseate
develop, implement and report a selected reseadtblggmn. show how these tools supporting different courgeatlves
The projects are carried out in groups of 2-3 peoftehe are implemented.
beginning, each group member finds and definesva ne
research problem related to his/her specializafitven with  3.1. LMS - Itslearning Platform
a teacher at a group meeting callBdainstorm 1 they The basic LMS e-tool used in RM is an educational
choose the most suitable proposal to be the groojeqs. platform Itslearning It is one of the globally applied
After many years of teaching the course we can tatlrat  learning platforms designed for the education sedtois
this part of the course is the most challenging, fst used in both universities and high- or primary- csh.

students. Itslearning is easy to use and is supported by popular web
The RM project mainly focuses on teaching thérowsers. The platform ensures confidentiality nesaents
following skills: of participants’ personal data. Messages are deliveao
« to formulate a proper research question anelach student individually, although somssignmentsake
hypothesis, place in groups. Figure 1 illustrates functionefti of
» to validate the research hypothesis, Itslearning
* to write the scientific report,
e to properly use conference templates, > .

* to present research results,

» to discuss obtained results, Digital

» toreview a scientific articles, gontent

e to manage a project,

e to cooperate in a multicultural research team. Time lables :

From the project students also learn how to prgper L il I |
use scientific sources in order to avoid situatiséch can - o J  |iendencs
lead to plagiarism. Ethical aspects of scientificrkvare Curriculum *®L >y
discussed during the workshops based on codeshifsget - penes®
appropriate to students’ majors, such as: “Natid®atiety N
of Professional Engineers, NSPE Code of Ethics ft m
Engineers” [10], “Institute of Electrical and Electics
Engineers, IEEE Code of Ethics” [11], and “American
Society of Mechanical Engineering, ASME Code of &shi
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The important features for this course available inlosest deadlines and recent changes made byaitigeteare

Itslearninginclude: displayed.
e managing e-mail between all course participants, Figure 2 shows three types of elements which the
« scheduling and deadline control of assignments, teacher can add to the course direct@gurcesthat can be
+ plagiarism detection, used _i.e. files,_ lecture notes, drawings and littkdecture
. diversification possibility of teaching methods bymaterial. During the RM classes almost all of these
forming task groups. possibilities are used. However, the most importptions

Benefits of usingtslearning may be considered from are those that thectivity’ gives such as assigned tasks for
different points of view [3]. From the teachersimoof view individual students and project groups, online ufisoons,

the most important are: establishing groups, and also online surveys astd.te

« unlimited online availability of all teaching Possible options that can be assigned to an ingavid

materials i.e. lecture notes or recorded lectures, ASSignment include: defining its deadline,

« the ability to communicate with students, regarslle
of their place of residence, also in the form o
online discussion,

» all tests and organizational tools are provided tHS
students immediately after their publication,

» learning progress monitoring.

From students’ point of view the most important are

« monitoring of the study progress during the course

e work scheduling with the available information

about work plans, assignment deadlines, etc., submissions.

upload, among other notifications via e-mail.
necessary, it is also possible to send an extrandem
Ability to communicate with individual students aptbject
groups is particularly useful and a frequently ufgattion
during the RM course. Théslearningplatform offers also a
function of informing teachers about receAssignment

adding a
Sdescription file, defining whether theAssignment is
fledicated to the individuals or groups, grading of
assessments, and the control plagiarism functione T
learning platform informs students about négsignment

If it

* communication online with teachers and other  among important features of the platform, the calici
course participants. one is the availability of a detailed schedule deddlines,
BTH students since their first year of study havedus o, g requiredAssignmentsitslearning warns participants
the Itslearning platform on each course, however with 8,6, the impending deadline and allows them tal sbe
varying intensity. Each course teacher is requicedreate  assignmenonly within the specified period of time, beyond
the site of a course, in which the student is &&%lg \yhich the submission possibility is blocked and feiture is
automatically if the course is a part of his/hedgtprogram. highlighted. Because allAssignmentsthat the student

When the RM course starts, after logging into arseu recejves from the instructor are well defined acdesiuled
homepage, the participants can read the courss, ri& i, srictly executed deadlines, students learre th

curricula, and the schedule of classes. On the page the punctuality and proper planning their calendar.

Add element to folder - MT2521 V14 Lp3 Forskningsmetodik med inriktning mot
ingenjorsvetenskap (campus)

Resources Activities Ready-to-use content
Add folder ] Add assignment ()  Add content from 'My library’
Allows you to use folders to organise content. Allows you to add assignments. ﬁL Allows you to reuse content from your library and use content shared
by others
9p Add 3-weeks control % Add conference
" Student Administration for personnel at Blekinge Institute of ‘. Allows you to use conferences to enable real-time discussions with == Add content from the library
Technology video, sound, and texi-based chat. o4 Allows you to add content from the library
Add file Add Custom activity Import content package
Allows you to add files from your computer. @ Allows you to add activities that are performed outside the | Allows you to add content packages that are in standard formats,
itslearning environment but assessed within it. These may include such as SCORM.
Add File or link lab activities, participation in classroom discussion, and 'show and
@ Include files, links and images to your course or share it in My tell' evaluations

library
# _ Add discussion
Add lesson ’ Allows you to use discussions to create a structured debate
‘ Allows you to add new lessons

¥@  Add explaining sequence

@&m  Add note @ Alowsvoutouse explanation sequences to explain a subject step
Allows you to add notes for simple text by step.
Add Page Add process-oriented document
" Allows youto add a page with rich-text and interactive content —} Allows you to use process-oriented documents to guide interactive

learming.

Add picture with description
Allows you to add pictures Add Registrations

Allows you to create events to which users can register

@

Add SCORM or AICC link
Allows you'to link to extemnal SCORM or AICC content. - Addsurvey
i Allows you to use surveys to collect information

@ F

% Add test
Allows you to add tests with a wide variety of question types

Fig. 2. Types oftslearningavailable elements
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Itslearning significantly facilitates management ofinstalled as a separate application, or as an sxteffior the
uploadedAssignmentsThe RM students are accountableveb browseMozilla Firefox

with four workshops and five seminars that must be

completed. In addition to seminars and workshopsjept
groups report the project progress weekly. Furtioeenthe

This tool is used for gathering, management and
organization of bibliographical resource&otero creates a
database with sources used during the researchcprand

projects consist of sillilestonesWith all the tasks assigned writing the scientific paper or thesis. This appica

to up to 180 students, working in 60 project groupishout
support of the platform Itslearning the course
implementation would be very difficult.

An optional platform function is checking whethbet
uploaded text is plagiarism or not. It shows thetamiag
percentage of the text with the text which has merady in
the database. The decision whether the text reabiyetually
plagiarism is taken by the course teacher. It setbaisthe
awareness of using of this function greatly redwstadents’
motivation for risking plagiarism.

automatically recognizes the bibliographic data of
publications from scientific databases suclkBgvier IEEE
Xplore or Springerand adds them to user’s personal library.
Zoteroalso allows a user to save website addressesp,audi
video, and create personal notes for later usegathered
data can be edited and categorized in various catmlhes,
corresponding to a given issue.

The Zoterobibliographic database can be used in Word
document which requires installingpéugin application for
bibliographic management. The items from the datalsas

Many students, who have completed the RM coursbe inserted as a citation to the document, and ¢imencan

agreed that they never before used the capabiliiethe

create a reference list. Format and citation stgas be

Itslearning platform so intensely and extensively, and that ithosen according to requirement frobREEE, Nature

was a great advantage for them.
3.2. E-tools supporting writing report

3.2.1. Scientific database search engines

Students’ serious disadvantage is their incompeténc
using scientific database search engines. BTH stadave
a free access to many scientific databasesllEE Xplore

Elsevier Harvard style etc. In the RM papers IEEE style is
used.

3.3. Template editing tools

To accomplish the course, the students have to warite
short scientific paper and review a paper of other
participants. For this purpose there are used Haita
templates. The templates are based on IEEE conference

or Elsevier Unfortunately, previous teaching experienceaper template [20] and a common review templatdaoith

indicates that most of international students dbuse this
opportunity until the RM course. Therefore, at lfeginning
of the project, it is necessary to teach them alawatlable
library tools. The first two workshops are dedicated
developing skills of finding and searching on aablé
scientific databases [15]. These workshops arewiad by
the course director together with librarians.

cases the use of the correct edition tools is redui

Teachers’ experience and course evaluations shdw tha
students attending the RM course meet problemeport
the results of their work, both in written and ofarm.
Students are not frequently familiar with the reapor
templates. Some of students may meet a problem with
preparing and performing oral presentation.

During the course, participants learn how to use th

available scientific databases and library servimgth from
the campus area and outside the campus. For thiogei

3.3.1. MS Word and LaTeX
The course participants report their projects using

BTH has prepared many search guides related to tHecument templates [20] based on text editorM8fWord

different phases of the information retrieval prexse
including short clips how to find searched itemdilatary

website and librarytoolbar [16]. At the workshop,
participants have an opportunity to learn how te ttsese
convenient tools. In addition, the students havees® to
extensive online tutorials clearly describing hawuse the
scientific databases search engines [17].

The BTH library also provides several different skar
engines. Besides the most comm@Google Scholarand
IEEE Xplore there are local search engines
Summon@BTH SFX@BIlekinge and Getlt@BTH which
gives access to full texts and other useful linkservices
directly from the database. There are also opewatitmnal
resources, including search engi®@&ER@BTH which are
free and openly licensed educational materials that be
used for teaching, learning, research, and otheposes.
Moreover, all students have acces4 iiBRIS[18], which is
a national search service held by Swedish univessand
research and public libraries.

3.2.2 Zotero

orLaTeX Very often while writing their reports, studefds

the first time meet the concept of using profesasion
templates. Therefore some classes are dedicatezitairig

how to use the basic editing tools. For most oflstiis the
commonly used text editing tool MS Word so a special
focus is placed on teachifdS Wordediting capabilities,
especially on using styles, and referencing ankvetools.

PhD students and ambitious graduate students are

allowed to use a technical text editaaTeX[21]. This is a

likédree document preparation system which is desidoethe

production of scientific and technical documentaticaTeX
is a standard for publication of scientific docursen
especially with many equations and diagrams.

3.3.2. Other editing tools

The RM course students are required to prepare and
deliver two presentations usidS Power Poinor LaTeX
Some BTH presentation templates are recommended. The
students are taught about principles of good slades their
presentations are assessed by the teacher.

Another component of RM course is an anonymous

In tandem with learning how to use scientific skarcreview of another project group’s paper. For thisppse, a

engines, students learn principles of referencimytation.
For this purpose progrardotero is recommended [19]
Zotero is available in two installation versions. It cae

30

review template was developed. To properly apply
comments and corrections, the skills of using conting
tools in PDF documents are required. The most common
applications used for this purpose a@dobe Acrobatand
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Foxit Reader Basic functions of editing i\dobe Acrobat study of postgraduate students, but also can aftfesit

are presented to students during classes aboulkbe of
reviewing.

scientific and professional careers.
The main objective of the RM course is to improve

Throughout the project module of the RM course, thearticipants’ skills in writing, presenting, and baging

key targets are focused on the quality and profigieof

research papers. Using suitable e-tools to completee

reporting and presentation. According to the courdasks is an essential issue when developing thisseo

curricula, the content of documents and also wayshich
available tools are used are assessed.

3.4. Organizational tools
The project requires skills in other baditS Office
programs. For weekly reports of the project progjrdbe

E-tools used in the course can be categorized limé® t
groups, from which the most vital is Learning Masawgnt
System. Professional and globally usestearning platform,
meets all requirements of such a complex course Ri.
Itslearning significantly facilitates management of RM
course which is a crucial advantage both for teaclaad

participants applyMS Excel Each project team prepares goarticipants.

detailed project plan according to preliminary rieguents.

Participants learn about an information retrieval

The project plan in the form of an extended tabbasists of process and available library tools describing howse the
planned hourly division of workload at the spedfistages scientific databases and search engines. Studssts &lso
of the course, with clear indication of contribusoof each how to manage and organize bibliographical resaurce

team member. The schedule must be prepared in swely a

The Research Methodology course enhances students’

that the workload is evenly distributed among grougnowledge about e-tools by supporting writing and

members without exceeding the allowed work timdtim

reviewing a scientific papers. The course improves

Each team weekly reports a project work plan. Thigarticipants’ skills in editing reports based omfpssional

way, the teacher can assure the project systepatgress,

and the engagement of individual participants. Aekie
project work plan also helps the students to corttveir

templates offering advanced editing tools.
This article has also shown that applications supmpr
research project planning help students to effeltimanage

project progress and, in a case of any sethack,ctwe make their time and facilitates teachers to monitor freject

necessary adjustments.

progress and involvement of individual participanthis

This simple procedure as weekly reporting of worlpart is especially important while working in teams

progress indicates that over 90% of the projects ar

commissioned on time and they meet the appropuiaddity
level.

Moreover, this paper presents how organizationalkto
can facilitate an efficient, flexible, and impaltia
coordinating of the course which is highly impottéam the

Doodle is an online application that provides arcase of large number of participants.

electoral calendar/timetable which is sent fompaliticipants.

At the fixed time, the system activates a bookiogn,
where users are able to choose a convenient fon thme
slot.

The choice of tools used is adjusted to a number of
students, their capacities and even their area tadys
Constantly teachers work on improvement of tookactibn
and their usage, which enhances teaching methods an

Doodle application [22] is used for the efficient andmakes it more effective. Since the e-tools are qustliary

effective scheduling of the course. It is used tgaaize

Brainstorm meetings of project groups, and a timetable déarning method

the presentations.
The teacher uses the functionality of the sydbmudle
to schedule appointments with project groups, @anize

instruments, they have been introduced using PBLlis Th
needs further consideration and
improvement.
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E-TECHNOLOGIE W NAUCZANIU METODYKI PRACY BADAWCZEJ
W INZYNIERII -STUDIUM PRZYPADKU PRZEDMIOTU PROWADZONEGO
DLA MI EDZYNARODOWYCH STUDENTOW Il ORAZ Ill STOPNIA

Nauczanie metodyki pracy badawczej studentow lprsto i doktorantéw stanowi da wyzwanie nawet dla
doswiadczonych wyktadowcéw akademickich. Podstawowyefem takiego kursu jest przygotowanie uczestnikdv d
prowadzenia projektow badawczych i publikacji ichnikéw. W artykule, jako studium przypadku przedstmno autorsk
metod: prowadzenia przedmiotu Metodyka Pracy Badawczkjaymierii, prowadzonego dla gizynarodowych studentow
kierunkéw technicznych na Blekinge Institute of Teclogy w Karlskronie w Szwecji. Zimna struktura przedmiotu,
zmieniajca st liczba studentéw uczestnigzch w kursie w kolejnych latach oraz zduliczba zad@ wymagajcych
monitorowania i korekty prowadeego, potrzebowaty zastosowania nieszablonowychvigaan i nowoczesnych nagdzi
dydaktycznych. Wykorzystanie e-technologii pozwaka taly realizacg kursu, ktéra nie bytby midiwa przy wyciu
tradycyjnych nargdzi. W artykule pokazano, jak e-nadzia takie jaltslearning Doodlg Zoteroczy biblioteczne natrzia
przeszukiwania naukowych baz danych, utatwiaplizacje celéw dydaktycznych przedstawionegegmzotu. Dz¢ki tym
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narzdziom pojedynczy nauczyciel akademicki zaow 8 tygodni zrealizowaprogram Metodyki Pracy Badawczej w
Inzynierii wyktadanej nawet dla 180 studentow, pracy¢h w 60 grupach projektowych przy jednoczesnyechawaniu
wysokiej jakdci nauczania i satysfakcji studentéw. Przedmiotaosiwniez doceniony w ostatniej ocenie programowej
studiébw magisterskich realizowanej przez Szwedaziigtll Kanclerza. Szkolnictwa Wgzego (Swedish Higher Education
Authority).

Stowa kluczowe: E-narzdzia, E-nauczanie, Metodyka BaddNaukowych, System Zagdzania Nauczaniem, Uczenie Poprzez
Rozwigzanie Problemu.
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