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EVALUATION OF THE USEFULNESS OF SELECTED
COMPUTER PROGRAMS IN THE CONTEXT OF EDUCATING
STUDENTS OF THE ENVIRONMENTAL ENGINEERING

OCENA UZYTECZNO $CI WYBRANYCH
PROGRAMOW KOMPUTEROWYCH W KONTEK SCIE
KSZTALCENIA STUDENTOW IN ZYNIERII SRODOWISKA

Abstract: The article presents the evaluation of usefulresselected computer applications applied in the
process of educating students from ordered spgciaitvironmental Engineering who study at the Siesi
University of Technology in the faculty of EnergydaEnvironmental Engineering. The evaluation wasea out

by means of the analysis of questionnaires filledyy the graduates of the first cycle degree progma at the
aforementioned specialty. The analysis was cawigdfor both, the area of application of the sadcsoftware
related to the didactic process and the area ofdftevare application in the predicted professiaraaker of the
students surveyed.

Keywords: environmental engineering, educational processipeber programs, questionnaire form, ranking of
the software

Introduction

Per definition, Environmental Engineering is one tbé disciplines of technical
sciences which covers the engineering undertakihgs aim at preservation of natural
environment in balanced condition and at preseywatif its possibility to self-regenerate
and self-purification and in case of environmentadation ég as a result of too intensive
economic activity) the undertakings which aim asteeing the balance. Environment
engineering deals with such human actions in theiremment as broadly defined
construction, agriculture and industrial activity.covers many various tasks related to
water treatment, sewage treatment, waste treatmexter supply and sewage drainage,
heating and air conditioning, air protection, eawmiment monitoring and protection
(ecological engineering) and many other [1-3]. &sidit Environment Engineering faculty
are of technical and technical and natural charattee graduates of the field of study gain
knowledge which gives the basis for solving tecahitechnological and organizational
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problems related to protection, use and transfaomadf natural resources - both in the
external and internal environment (micro-climatastallations in the buildings). As
a graduate of technical studies, such a personlss prepared to realize design,
performance, exploitation, repair and construcdsrwell as production and trade works in
terms of environment engineering in all the domahsconomy and administration.

It is commonly known that modern and effective eegring practice in all engineering
domains, including Environment Engineering is naisgible without the support from
computer systems and applications. The numberagrpms available on the market used
for the purposes of supporting the above aspec&hgfonment engineers activity is very
high, as far as software of both, narrow and wjgkctum of application is concerned.

The herein paper is to present the evaluation @fnams selected by the students with
regard to their didactic application during the dé##s and the predicted practical
applications during possible professional careétrivironment engineering. The evaluation
was carried out with the use of surveys among stisdeho graduated from engineering
studies in 2014 with ordered specialty of Environm&ngineering at the Faculty of
Environment Engineering and Power at the Silesinivéssity of Technology. The students
in the course of studies were able to familiarizia \&ll the computer programs evaluated in
terms of the research. Based on the survey rethdtausefulness of selected computer
programs in didactic process was assessed. IbHaes inderlined that courses related to the
use of software evaluated in the questionnaire fdake in the early phase of the studies -
during the 2nd term of the engineering studies.

Materials and methods

A paper survey was used as a research tool. Tiveyswas filled in by a group of
30 students - the graduates of the first cycle@grogramme of Environment engineering.
There were 10 computer programs evaluated in theeguThe programs were separately
evaluated in two areas of application: 1. during didactic process (studies), 2. during the,
predicted by studentprofessional career. The total score covered séor@scategories in
terms of the given area of application, the maxinwatue of which was 100 and it was used
for the purposes of preparing the rating of thdetad software. The scheme of evaluation
categories applied for each of the application singth the scales of component grades
(category levels) is presented in Table 1.

Table 1
The scheme of evaluation categories with the sedflesmponent grades contained in the survey
on the usefulness of selected computer programs

The area of didactic applications (in the course oftudies)
. L Widening of Accessibility of . .

Category of evaluation> Practicability knowledge didactic version Universality
Marking scale in the given 0-40 points 0-25 points 0-15 points 0-20 points

category—

The area of predicted by students professional caegs

Category of evaluation> Practicability Innovation S'mp“ﬁgi of the Universality
Marking scale in the given 0-40 points 0-25 points 0-15 points 0-20 points

category—




Evaluation of the usefulness of selected computagrams in the context of educating students ...33

The list of assessed programs, ordered alphalgtaaiording to the name, along with
their short description was presented below:

1. AquaChem - software being used for a managemeotinadation, advanced analysis
and reporting of groundwater water quality dataddivelops a fully customizable
database of physical and chemical parameters awdngprehensive selection of
analysis, calculation, modeling, and graphing to@élsoducer: Schlumberger Water
Services [4].

2. AquiferTest - easy-to-use software package foryairag, interpreting and visualizing
pumping and slug test data. This software deliadirshe tools needed to accurately
interpret data from all types of aquifers in alpég of test conditions Producer:
Schlumberger Water Services [5].

3. Audytor OZC - software commonly used to aiding desof the thermal and cooling
systems. Producer: Sankom Sp. z 0.0. [6].

4. AutoCAD - universally well-known and recognised gram being used for a widely
understood computer-aided design. Producer: Aukokhes [7].

5. BioWin - software being used for a simulation obgesses of the sewage treatment.
Producer: EnviroSim Associates Ltd. [8].

6. EpaNET - computer application that performs extenperiod simulation of the
hydraulic and water quality behavior within preézed pipe networks. Producer:
Environmental Protection Agency USA [9].

7. IMSDesign - comprehensive software design prograat &éllows the user to design
a membrane system using Hydranautics membraneslué&o Hydranautics Nitto
Group Company [10].

8. Kan H20 - software used for aiding design of théewand sewer systems. Producer:
KAN System KAN-Therm. [11].

9. MathCAD - universally well-known and recognised taafre being used for solving
mathematical and engineering problems. Produceth®st, at present property of
PTC, Inc. [12].

10. Profil Koordynator - program being used to genergifiles and site plans
of water-sewer networks, as well as gas and thern&l systems. Producer:
EPI-Graf [13].

In the survey, apart from the described above ysetl for the purposes of evaluation
of the selected programs, two questions were idwghich aimed at determination which
of the evaluated software should in the responderginion be removed from the course of
studies and also which software that is not presanthe list of evaluated programs they
would want to familiarize with in terms of the d& process at the first cycle degree
programme of Environment engineering.

Results and discussion

The cumulative results for the area of didacticligations with the software rating
prepared based on it are presented in Table 2gewhé survey results for the area of
applications related to predicted professional eaage presented in Table 3.

In the first area of applications, the highest netes received by AutoCAD. It obtained
the average note of 96.33 while the maximum nurnob@oints to get was 100. Such a high
note for the program is understood as it is higigpreciated by most professional users of
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this type of software. Additionally it is commonlysed in engineering practice and
knowledge on how to operate it is very useful aflscase of working with other software
applied in Environment engineering, especially wittgard to specialties related to
designing and servicing of water and sewage syst€hessecond and the third place in the
rating were achieved by Audytor OZC and Profil Kaymator, with the results of

82.58 points and 81.40 points, respectively. Tregethe programs of greater specialty
level than the aforementioned AutoCAD. The progrémage also been intensively applied
during the didactic courses, especially while dasig. It has to be added that Profil
Koordynator software created by Polish producerugfn being highly specialized software,

is commonly recognized by professionals in Envirentrengineering as one of the best in
its class of applications.

Table 2
Partial evaluations and the final rating of seldatemputer programs for the field of teaching aggilbns
Practicability Vli/:w(i)(?/vnlgoglg(;f oﬁggizzl?/ggig; Universality > Final rating
AutoCAD 39.00 23.00 15.00 19.33 96.33 1.
Audytor OZC 32.86 20.91 13.24 15.57 82.58 2.
Koci:jcif:ator 32.11 21.25 12.78 15.26 81.4Q 3.
Kan H20 23.38 20.85 11.85 11.62 67.69 4.
EpaNET 22.69 19.23 11.92 12.85 66.6P 5.
AquaChem 16.36 16.25 10.91 9.27 52.80 6.
MathCAD 17.28 14.72 9.00 11.44 52.44 7.
BioWin 16.92 15.71 8.85 9.00 50.48 8.
AquiferTest 15.83 15.00 10.31 8.92 50.06 9.
IMSDesign 12.50 14.38 10.13 7.13 44.18 10.
Table 3

Partial evaluations and the final rating of seldatemputer programs for the field of related tadprted
professional career

Practicability Innovation S'Tﬁgﬂtsyem Universality > Final rating
AutoCAD 39.50 23.00 13.67 19.67 95.83 1.
Profil 35.26 21.25 12.85 16.84 86.21 2.
Koordynator
Audytor OZC 33.33 19.86 12.27 16.43 81.90 3.
EpaNET 27.69 16.07 10.36 13.08 67.20 4,
Kan H20 25.71 17.33 10.80 11.79 65.63 5.
MathCAD 15.94 10.61 7.53 8.59 42.67 6.
AquiferTest 13.92 12.71 7.36 7.15 41.15 7.
IMSDesign 12.63 10.11 8.56 7.63 38.92 8.
AguaChem 11.45 12.17 7.42 7.82 38.86 9.
BioWin 13.00 9.85 7.17 6.92 36.93 10.

A low note and what follows, a distant place in tla¢ing, obtained by MathCAD,
which is well recognized on the market in its spawt of application was a real surprise.
In the author's opinion, it was caused by the fhat the program was poorly used during
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the didactic course. A similar situation took plétease of Biowin software the assessment
of importance of which among the fledgling engiseginould be, objectively, much higher.
The notes and positions in the rating of other @ot conformed to the expectations of the
survey authors. The usefulness of such computdicatipns as AquaChem or AquiferTest
is lower due to the fact of applying standards otikan Polish ones, low versatility of
applications, etc. And often the fact that the maplons concern technological processes
which are not very popular as in case of IMSDesgtecisive.

In the area of applications related to the preditte the people surveyed professional
career, the computer program which obtained thbdsignote was again AutoCAD. It got
95.83 points on average out of 100 possible. THe thing that may be surprising in the
context of the software evaluation in both areaapyflication is the fact that its note in the
area of didactic applications was higher than m @inea of applications in the predicted
professional career. However the difference wasmim and at the edge of statistical
significance. The second and the third place wegainataken by swapped Profil
Koordynator and Audytor OZC programs with the resof 86.21 points and 81.90 points,
respectively. These computer applications are comyrapplied in commercial engineering
practice. Additionally they are both intensivelyedsby branch specialists. This is why their
high notes and positions in the rating shall besm®red as well justified. Places five and
six, just like in the previous rating, were taken BpaNET and Kan H20 software, also
swapped as far as the places in the rating foatba of didactic applications are concerned.
It has to be underlined here that the notes optiegrams in both areas were very similar
and at the edge of statistical significance. Thaliation of both programs, in the area of
practical applications, with regard to other sofeyavas considered as adequate in terms of
their importance on the software market in EnvirentrEngineering. MathCAD was more
appreciated this time by the interviewees as inioled the sixth position in the rating.
However, it got a much lower score than in the afedidactic applications. The effect was
observed for all the programs from places 6-1@hdy be explained by the fact of poor use
of the software in the further course of studiegctvifiollowed the relatively early classes on
using the programs during the didactic process. fiifext was the best seen with reference
to Biowin which this time closed the rating despite fact that its area of application is
integral with the subject of studies. When compatine notes obtained by the computer
programs from places 6-10 in both areas of apjiingat may be stated that the questioned
students quite well differentiated the specificsapplication of the given software in the
areas. For example the practical aspect for Adlést application is essentially greater
than the aspect of didactic and scientific applicet while for AquaChem it shall be stated
that its practical importance, especially in tewhgngineering practice in Poland is smaller
than its scientific and didactic importance. Asléarly results from the positions taken by
the programs in each area of application, it wisrtanto account in the evaluations of the
guestioned students.

Apart from the described above ratings, the sureeytained two questions.
The replies to the first one were to specify whiglograms from the rating should
in the surveyed people's opinion be removed froenditlactic process, while the replies
to the second one were to indicate which softwhet is not present in the rating shall
be taken into account in the process. Based omefhiees, a list of computer applications
to be removed and a list of software to be implemerin the didactic process were
prepared.
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The lists were as follows:

SOFTWARE TO BE REMOVED SOFTWARE TO BE IMPLEMENTED
Name of the software Number Name of the software Number
of votes of votes
AquaChem 5 CATIA 6
EpaNET 5 Vent Pack 4
BioWin 4 Inventor 3
AquiferTest 2 Solidworks 3
Audytor OZC 1 Audytor CO 2
Kan H20 1 Zuzia 2
MathCAD 1 Instal OZC 1
Instal Therm 1
Microstation 1

The results of both ratings prepared based onuheg show, in the author’s opinion,
without any doubt that the students of EnvironmE&migineering course consider the
computer programs which are mostly used for apiidina related to engineering practice as
most useful both with regard to the didactic precasd future professional career.

The highest notes were given not only to applicetiof the wide spectrum of use and
recognized position on the market (AutoCAD) butoallsss popular programs of narrow
range of application - Audytor OZC and Profil Kognator. The common feature of all
three programs mentioned is their strong positienfa as engineering practice is
concerned. The ability to use this type of softwabeiously increases competitiveness of
the operators on the labour market.

Based on the information from the list of progratmsbe removed from the didactic
process it may be concluded that the types of soétwvhich in the interviewee’s opinion
were of poor importance in engineering practice tfiM#&\D), or were poorly related to
Polish standards (AquaChem, AquiferTest) are alsonsidered as less useful both in
didactic and predicted by the questioned studewfegsional career.

The list of programs to be implemented in the didaprocess shows that the
interviewees appreciated the importance of softwaet for 3D designing and modelling.
The area of software application is at present idensd as modern. Additionally, the
programs are recognized as tools which stronglypetpthe innovation. The fact that
information about application of 3D modelling isepent in all types of media, including
news media is certainly not without significance.

Conclusions

1. The results of both ratings prepared based onuheyg show, in the author’s opinion,
without any doubt that the students of Environméngineering course consider the
computer programs which are mostly used for apfdina related to engineering
practice as most useful both with regard to thecdtid process and future professional
career.

2. The highest notes were given not only to applicetiof the wide spectrum of use and
recognized position on the market (AutoCAD) bubd&ss popular software of narrow
range of application - Audytor OZC and Profil Kognaétor. The common feature of



Evaluation of the usefulness of selected computagrams in the context of educating students ...37

all three programs mentioned is their strong pasitis far as engineering practice is
concerned. The ability to use this type of softwalogiously increases competitiveness
of the operators on the labour market.

3. Based on the information from the list of progratmsbe removed from the didactic
process it may be concluded that the types of soéivwhich in the interviewee's
opinion were of poor importance in engineering pcac(MathCAD), or were poorly
related to Polish standards (AquaChem, AquiferTas)also considered as less useful
both in didactic and predicted by the questionedestts professional career.

4. The list of programs to be implemented in the didaprocess shows that the
interviewees appreciated the importance of softmased for 3D designing and
modelling. The area of software application is atspnt considered as modern.
Additionally, the programs are recognized as tosdsich strongly support the
innovation. The fact that information about apgiima of 3D modelling is present in
all types of media, including news media is cetyairot without significance.
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OCENA UZYTECZNO SCI WYBRANYCH PROGRAMOW KOMPUTEROWYCH
W KONTEK SCIE KSZTALCENIA STUDENTOW IN ZYNIERII SRODOWISKA

Instytut Inzynierii Wody i Sciekéw, Politechnik&laska, Gliwice

Abstrakt: W artykule przedstawiono ocemprzydatndci wybranych programéw komputerowych zastosowanych
w procesie ksztalcenia studentdw kierunku zamawjanezynieria srodowiska studivjcych na Wydziale
Inzynierii Srodowiska i Energetyki PolitechnikBlaskiej. Oceg przeprowadzono poprzez analiankiet
wypetnionych przez absolwentéw studiéw | stopnia. wierunku. Przeprowadzono anglizaréwno dla obszaru
zastosowa wybranych programéw zezanego z procesem dydaktycznym, jak i dla obszasfiogowa tego
oprogramowania w prognozowanej karierze zawodowejetowanych studentéw.

Stowa kluczowe:inzynieria srodowiska, proces dydaktyczny, programy komputerova@kieta, ranking
oprogramowania



