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Education concerning computer tools for the futengineers is present at the
universities for over 40 years and since everyeastidf engineering faculties (not
only computer engineering) obtains knowledge of poter applications and data
processing tools. We are often asked why do wehtéhdf the computer is com-
monly used and every student is well acknowledgitld it applications. New prob-
lem arises as the students use computers, buttdenderstand its meaning in their
future work. There is a gap between everyday thiglaf computer application and
real needs for the engineer. The aim of the presdeanalysis is to discuss how to
fill this gap and prepare syllabus to gain studémisrest and present them with un-
derstanding of the tools they are about to usheir tork.
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1. Introduction

Educating engineering students in the field of esafythe computer tools is
present at Warsaw University of Technology for o#6ryears. It is obvious that
every student of all engineering faculties (notyotdmputer engineering student)
should obtain the knowledge of computer applicatiand data processing tools.

In the early seventieth information technology asubject was introduced in
most of the faculties of our University. It was sething modern, new to the stu-
dents and nobody neglected that it is needed ifutee work. It was mainly bina-
ry mathematics and programming then.



Today we are often asked why we should teach ITrvéheomputer is com-
monly used and every student should be acknowledgbdts applications. How-
ever we come over a completely new problem — theestts use computers, but do
not understand its real meaning in their futurekwv@ihere is a gap between every-
day thinking of computer application and real néadthe engineer. There is a
problem of digital literacy and “telepresence” agposed to presence in the real
world [1].

Regular contact with short visual information simeely childhood might in a
long term influence the perception ability of pexglbrain [2]. New “digital ge-
neration” is at our doorstep.

2. Filling the gap

The aim of the presented analysis is to discuss toofi this gap. How to
prepare syllabus to gain students interest anceptdhem with understanding of
the tools they are about to use in their work. phablem concerns several basic
educational topics:

* How to develop an understanding of commonly usederical methods for
solving engineering problems and the ability torappately apply numerical
methods with the knowledge of some of the limitagiof such methods.

< How to manage large portions of data with commardgd tools as spread-
sheets and databases.

 How to develop a knowledge of basic programmingcepts and the ability
to write simple programs to apply them as a to@pplications like CAD and
other engineering tools.

* How to select the information obtained via Interrdhe choice between the
good and the rubbish.

The aims are quite clear, but incorporating thertheosyllabus is rather difficult.

The syllabus should be aimed at understanding nptaatical skills in concrete

software. We do not know what software will be &adale in 3 to 5 years from now
when the students will get their degree. So we neeambncentrate on broad con-
cepts using specific tools only as an illustratma example.

An approach of the students is rather negativeey 8ssume that they are well
educated in computing techniques so they neglechéed of general education.
Reality is quite different — they are illiterateegvin terms of using such applica-
tions as word processor. Their thinking is limitedsearch engines (like Google)
and learning menus of certain applications, rathan on reasoning and general
need of the tools.

The problem is also in a very low level of schodueation. Our experience
shows that large percent of the first year studentet aware of real strengths of
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modern computer application on one hand, over asitig) Internet techniques on
the other. The approach that everything is easyd@mk by the program”, so there
is no need to study it. It is for them like usingpammer and saw, so they do not
accept the need of understanding the complexitytiaaoky needed to use the tools

properly.

3. Building a curriculum

The consequence is that we are often approachdtelstudents with the fol-

lowing questions:

*  Why do we need to learn IT basics?

« Why do we waste time on general information of dataoding, search and
validity?

« Do we at all need to learn programming as we vatlluild the software?

« What is the reason to learn the general informatioriools like spreadsheet
or math tools (like Matlab)?

«  Why we should learn CAD basics instead learninig practice during con-
struction or design classes?

We include these questioned topics in our curriclaanalysis of the curricula at
most of the technological faculties shows similppraach. So the problem is not
what to include, but how to present the contenthécstudents, so that during 30 to
60 hours of classes they get no only the knowletgé,also get convinced that
they did not waste their time. We should analyzedttitude of the students as it is
presented in [3]. This is something really impottanthe course of curricula im-
provement.

3.1. Curriculum — lectures

Generally we should include the content of IT fogieeers as a general sub-
ject, similar to mathematics and physics, tryingatmid an application oriented
approach. This implies the role of a good lectur¢ha start of the classes. The
lecture should consist of three general blocs:

* Information encoding: a very important topic shogvithat all information
available conforms to some general rules. The@nismportant element of
breaking encoding into certain levels to show tbeststency of the applied
methods.

» Data obtaining, storage and processing: a genpmbach to data, their va-
lidity, ways of storage and processing methods. &weferences to data man-
agement tools might be useful, but the emphasisldhze put on the availa-
bility and validity.
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«  Programming basics: a program as a way to presemigorithm, not as a
software development tool. Program and programrsimguld be shown as
the last step in the analysis of the problem arelaimany tools to make use
of an algorithm. Understanding the relation betwarrengineering problem
and a solution is key element.

The lecture will thus help to show the backgrouhihformation storage and pro-
cessing, emphasizing the role of IT with some depththe opposition to plain
clicking “solve” button in any application.

The practical part of the curriculum must be omrehon general implementa-
tion of the above lecture topics. Generally we mdajde the practical classes into
similar groups of topics. We need some presentatiatata encoding, and a large
block of engineering tools enhanced by the elemaingsgineering software.

3.2. Curriculum — the practical part

Let's try to look at the types of applications ahéir role in the curriculum.
We may classify the tools into three groups: gdrggita processing, general engi-
neering tools and specialized tools for enginesckuding different types of com-
puter graphics. We will now look at these groupsrfrthe point of view of the
curriculum keeping in mind the questions and dothss our students still have.

Practical classes should be built upon an ide&rekt steps to the solution —
presentation of the problem, choice of a tool (appate software) and finding
specific functions. The students cannot base oaifspsoftware including specific
version, memorizing menus, steps and the namekeofuinctions. They have to
search for the tool basing of a general idea whairtshe is supposed to obtain as a
result.

It is preferred to split the practical course iBtor 4 semesters. The students
should be gradually introduced to the tools that mwore and more oriented on
solving practical engineering problems. We propbsefollowing groups of appli-
cations:

*  Spreadsheet as a tool of basic data analysis katlephasis on filtering and
aggregation of the data. It is especially usefullie specializations where the
large number of data has to be considered. It n&ygdmbined with pro-
gramming basics, pointing out the possibility obgnamming elements in-
cluded in such tools like spreadsheet (i.e. Vigadic for Applications).

e Engineering tools to perform calculations, solvaapns and various humer-
ical problems. (i.e. tools like Matlab or MathCADj. might be combined
with statistical tools for engineers, especiallyend predictions and forecast-
ing of natural events is important.

288



«  CAD applications for engineers, without the emphasi a specific applica-
tion. Depending on the needs 2D or 3D tools shbeldonsidered. It is often
useful to spend some time on general computer grapbpics.

«  Depending on the type of the studies it may beuligefintroduce data bases,
optimization or some other specialized data pranggsols. It would be usu-
ally incorporated in the curricula of master cosrsmther than on the basic
engineering studies.

It is very important to show real life exampleshinteach application and as much
as possible to tie it with engineering lectureghia semester. This is the way to
convince students of the need of IT education thinout the course of their
studies.

Without elimination of good lectures in the praatipart we should turn to-
wards project-based learning, as presented in\#jere the authors suggest, that
recently students are “graduating with good knogéedf fundamental engineering
science and computer literacy, but they don't krimmawv to apply that in practice”.
Well, there is the need of both ends, where goadioging lecture has to be fol-
lowed by the practical approach to the problems.

One cannot neglect the problem of team work asstrein [5]. However this
is the most difficult part in creating of curricula technological universities in
Poland. This problem will be further analyzed by guthor.

4, Conclusions

As we can see the new curriculum of IT studiestbashow general ideas in
the course of the lectures, showing wide view ofabl'a basic discipline. On the
other hand exercises must be strongly connectdd préctical examples, as it is
often referred to as “project-based”. It is a vgopd idea to let the students influ-
ence introduction of constant changes to the auajgossibly in an online contact
with the teaching staff. At our University the daula are not flexible enough and
it has to be changed. We should move towards fiexiburse selection systems as
presented in [6].

Changing the attitude of the students and presgtiiem with acceptable cur-
riculum should be our aim in the constant procdgbe IT curricula development
at technological universities.

The real problem in curricula is the position ofddiucation in relation with
the other subjects. Basics and understanding ha totroduced possibly early
(first semester), whilst practical part, after soemgineering knowledge is being
taught (third semester or even later). Combinires¢htwo contrary needs is a real
challenge for the future.
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