ANNALS OF FACULTY ENGINEERING HUNEDOARA
— INTERNATIONAL JOURNAL OF ENGINEERING

Tome IX (Year 2011). Extra Fascicule. (ISSN 1584 — 2673)

- oot
dEEE (L DEee
JEEE (00 mmm.

"Sorina SERBAN, * George SAVII

ABOUT AN EDUCATIONAL SOFTWARE USED IN THE CHEMISTRY
FOR DETERMINING THE CHEMICAL COMPOSITION AND
MOLECULAR WEIGHT CHEMICALS

UNIVERSITY “POLITEHNICA” TIMISOARA, FACULTY ENGINEERING HUNEDOARA, HUNEDOARA, ROMANIA
2 UNIVERSITY “POLITEHNICA” TIMISOARA, MECHANICAL ENGINEERING FACULTY, TIMISOARA, ROMANIA

ABSTRACT: We must admit that within the last years the importance of using computers became more and
more obvious. Thus it was important to train specialists with sRills in using computers to find, acquire, and
understand information; to apply information and communication technologies to processing it; to build
virtual models of real world obiects and actions. Advanced information technologies have increased
motivation to studv some subiects which may have nothing in common with computers. because they
facilitate learning by considering the individual characteristics of the students, by providing feedback
information amongst pupils/students and programs, and by increasing the efficiency of education. To sum
up. we stated that implementation of information technologies in teaching/ learning is a priority. The best
example is this paper worR. This is further evidence of the interference between technology and traditional
methods. It's no surprise that in an information society, the real and the virtual world tend to merge, thanks
to new communication and information technologies, education is able to change its traditional methods
and be “up to date”. Educational software of this paper is addressed to pupils/students who wish to use
another variant, which is much easier and more attractive in terms of solving some calculations to
determine the chemical composition of molecular weight chemicals. The software can be used by anv
pupil/student with minimal Rnowledge of PC use, since it has a modern design and attractive interface, with
the help of Microsoft Access.
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¢ INTRODUCTION

Over 20 years have passed since the educational system introduced computerization. If above
normal specialist in our field could not dream to having a personal computer at the office, now we can
say that they we cannot imagine a home without a computer.

In all cases, the computer is a tool who helps us organize our learning environment better,
guided by our teacher or developed by software application. Computers provide self-teaching, but
remain an educational tool which assists training - self-teaching; we combine it with other means and
methods of work organization, as elements of the teaching strategy.

In the second half of last century, the changes of the planet (information explosion, population
growth, economic development, and political empowerment) have generated new demands from
school in general and university in particular, especially with regard to meet high education demand.

We should not wonder whether training and evaluation improves by using computers, but how
can we use them better for their unique qualities, which distinguish them from other media. These
unique qualities are computer interactivity, precision operations, ability to carry out and provide
multiple representations of dynamic phenomena, and especially how they interact differently with
each pupil/student separately.

Almost all research show the benefits of using computers compared with other learning methods
and assessment:
reducing the time of study;
enabling a positive change towards complex attitudes;
computers are used more efficient in teaching and learning than any other method;
computer-assisted instruction is more effective as an alternative form of training than alternative
methods;

% students who learn slowly and those left behind have better results than top students.
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Chemistry is a natural science and enables science progress. To show pupils/students that
chemistry is present all around us and it is essential in everyday life, they must observe that learning
this discipline not only allow the acquisition of theoretical knowledge but develops practical skills, too.

Chemistry teaching-learning methods require the active participation of pupils/students for
learning and being aware of new knowledge. A modern lesson is an active lesson. This can be achieved
only if the teacher uses his teaching skills. The teacher must find different ways to determine his
pupils/students to attend class, to use active techniques of self-control, to keep heuristic
conversation, collective debate, by questioning and investigating.

+«+ DETERMINING THE CHEMICAL FORMULA OF SUBSTANCES WITH MICROSOFT ACCESS

Using Microsoft Access, you can manage all information in one database (Database). Inside this
Microsoft Access file, data are divided into separate structures called tables (Tables); to view, add,
and update data from a table using forms (Forms); data are available and can be extracted using
queries (Queries); data could be analyzed or printed in a special format using reports (Reports).
Tables, Queries, Forms, and Reports are the most important entities to create an Access database.

Data is stored in one location (the table), but can be viewed in different forms: query, report or
form. When that changes and saves the information in table then it will be seen in other forms.

To find and retrieve information only in certain conditions specified by the user and who include
information from several tables, you can create a query.

To view, enter or change data directly in a table, you have to create a form. When opening a
form, Microsoft Access extracts data from one or more tables and displays them on screen using the
display method selected/created by the user (by shape).

Chemistry, and other related disciplines (Physics, Mathematics, etc.) enjoyed new perspectives
due to computers and Internet training (teaching/learning/assessment). Chemistry learning by
computer is a challenge and a necessity at the same time.

Using Computer Assisted Training in Chemistry teaching is a method more efficient than any
traditional method, for at least two reasons: attractive method of teaching/learning; the opportunity
of a virtual presentation of chemical phenomena which is impossible otherwise.

Chemistry uses a wide variety of educational software for learning used to acquire new
knowledge through static or dynamic simulation of events/processes. This kind of software has the
advantage that it enables us to see some images again and use the so-called image selection. Still,
there is some software that shape up features of objects and concepts (with diagrams, graphs, etc.).

There is also some software that represents still models and turns them into dynamic, like
animations. They stimulate the functionality of high complexity devices or devices impossible to study
directly. Educational Software is designed to be interactive.

The book and the additional software are designed as a new tool for the Chemistry teacher and
not as a substitute.

Therefore, we have developed this application, which primarily addresses to secondary schools
students and for | and ll-year college students, to develop their understanding of the determination of
chemical formulas, knowing the percentages corresponding components of substances, or their mass
report.

We hope that program will be useful to pupils/students and it is a means of verification of
science knowledge.

Composition of substances can be expressed by:

« chemical reports;
* mass reports;
% weight percentage within the molecules’ constitution.

The application opens with an attractive interface (Fig. no. 1), which in turn will open the
“Application” form (Fig. no 2), which includes other forms. When you click the three buttons on the
Application form, forms will open up.
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”Molecular weight” form calculates molecular weight of substances we want. As we progress in
entering data in combo boxes and text boxes below them, the chemical formula will be played in the
side and so, whenever we will be filling in the text box, calculated molecular weight be displayed.
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“Percentage composition” form merely determines the chemical formula of a substance,
knowing the percentage quantities of elements constituting the substance. (Fig. no. 5; Fig. no. 6).

For example, if the analysis suggests that a substance containing 37.92% A, 20.72% B, and 41.36%
C, the chemical formula should be A,B,C,, the coefficients x, y, and z must be determined.

Steps in this form are:
substance components and their respective percentages are selected;
note atomic weights of substances that make up the particular substance down in the table;
calculate the number of gram-atoms of each element within the molecule, dividing it to the atomic
weight percentage of that element;
+ determine the number of atoms of each element contained in its chemical formula (we divide the
numbers obtained to the lowest quotient);

« finally, we write down the resulting chemical formula.
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The form “Weight percentage” simply determines the chemical formula of a substance, knowing
the mass ratio of elements constituting the substance. (Fig. no. 7; Fig. no. 8). If the analysis suggests,
for example, that a substance containing the mass ratio A: B: C = 1: 1: 4, the chemical formula should
be AB,C,, the coefficients x, y, and z should be calculated.

The steps in this form are:

% we selected the components of the substance and their corresponding weight percentage;

% we note down the atomic weights table record of substances that make up the particular
substance;

« we divide the atomic mass ratio by the weight of that element;

% we calculate the number of atoms of each element contained in its chemical formula (we divide
the numbers obtained to the lowest quotient);

« finally, we write down the resulting chemical formula.

++ CONCLUSIONS AND PROPOSALS

+» Using computers as an education means in teaching Chemistry is a real factor of progress, helping
to optimize the training-education process, both by improving the quality of the teaching-learning
process and motivation by increasing the motivation factors involved in this process;

% Generalizing Chemistry learning based on introducing ICT and communication as part of an
effective method framework could improve the competence and development to attract learners
to this area;

% The key element of using computers as teaching technology means is not mainly material, whose
failure or failure is often invoked, but also the human factor (decision makers, trainers, trainers of
trainers);

< Any attempt to reform this area should start by educating them in the spirit of the information
society.

The development of the Chemical University system is aimed at creating usable means both for
pupils/students and perhaps especially for teachers, given that its success depends on a very large
extent on how responsive teachers are to making such educational programs more attractive. Feedback
is always assured.

Developing educational software, with the help of the learners, is a way to attract those who
are less interested in Chemistry.

I must mention that this application is part of my doctoral thesis (still unfinished at this point),
which includes a number of such applications developed with Microsoft Access and more.

The starting point of the implementation of this system was that the information could greatly
facilitate the study of Chemistry of pre-university and university Romanian teaching system, because
using computer knowledge can become more intuitive and attractive.

Those interested in remodeling the Romanian education system required by the EU reform should
be focused not so much on obtaining funds or national strategies, but especially on teacher education:
psychological-technological preparation and teaching-method training.

«» REFERENCES

[1.]  FLOREScu VASILE, Baze de date — Fundamente teoretice si practice, Editura Infomega, Bucuresti, 2002

[2]  EDuARD KOLLER, MONICA ROSCULET, Programare In Access 97, Teora, Bucuresti, 2002

[3]  FLORICA POPESCU, MARIAN POPESCU, [ZABELA BEJENARIU, Intrebari, teste-grila si Probleme de Chimie
anorganica, Editura ALL Educational, Bucuresti, 1999

[4]  ELENA GOLISTEANU, Chimie anorganica pentru clasele VII — XII: breviar, exercitii, probleme, teste
rezolvate integral, Editura Niculescu, Bucuresti, 2007

[5]  SORINA SERBAN, Aplicatii educationale in Chimie, Doctoral thesis — phase 3, Timigoara, 2009

UEBRE CDLD mEEaO

EEER (DD mmmm
oe| ANNALS |28
oo PE
o njlaculty D@
nFEIneering
U0 Hunedoara |HO
D D D D ANNALS OF FACULTY ENGINEERING HUNEDOARA
Bl'l]ﬂtll]ll _ — INTERNATIONAL JOURNAL OF ENGINEERING
- rnn’llg g copyright © University Politehnica Timisoara,
2 Faculty of Engineering Hunedoara,
==..| D DD -g 5, Revolutiei, 331128, Hunedoara,
ROMANIA
D ﬁ ﬁi D D D . [:] http://annals.fih.upt.ro

194 Tome IX (Year 2011). Fascicule Extra. ISSN 1584 — 2673




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


