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ABSTRACT 
 
The networks and graphs are being applied in an increasingly wide range in our days. More and 
more scholars deal with the research of the various contact nets. My own research covers the 
methods of teaching of analysis; I am looking for the essential point, which are important for the 
students in the accurate acquisition of the concepts. In addition, I search for methods for 
development. We can also create contact nets among the methods, which can help to survey the 
problems. I am showing some examples for this, and I am demonstrating the evaluation of the test 
results with the help of graphs.  
Keywords: education, graph, methods of teaching 
 

INTRODUCTION 
 
I came across the name of Viola Takács during my research work. She was a 
colleague of the Teachers’ Training Institute in Pécs and a devoted user of Galois-
graphs in her teaching profession. The application of these graphs is not only very 
modern, but it also makes evaluation very visual. Visualises is a basic concept of the 
teaching-learning process; I consider it very important; one of the mental planes 
defined in the representational theories is also visualises itself.  

We can classify the Galois-graphs according to the different fields of teaching 
work in which they are used: 

- objects and their characteristics 
- individual graphs: they can be scientific or student graphs 
- collective graphs: student-task graphs 
- psychometric graphs 
- graphs characteristic of research applications 

How are Galois-graphs drawn? There are two primary sets (universes of discourse), 
among the elements of which there are more serial relations. At the same time 
between the subsets of the first and the second set we can create a one-to-one 
primary relation. Such a subset is called closed, if the number of its elements cannot 
be supplemented without reducing the number of the other subset’s elements and 
vice versa. If we can find a relation which is binary between the element pairs of the 
two given primary sets, we can consider the application of a Galois-graph. 
Formally: O(o1,o2,…,on) is one of the primary sets and P(p1,p2,…pm) is the other 
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primary set, let us consider the POR ×⊂  relation, where any ji po ρ  can be, if 
( ) RpoifPpOo jiji ∈∈∈ , ,,  and R is a binary relation. 

When we draw the graph, we designate all closed partial set pairs with a circle, 
and they will create the angle-points of the graph as follows: let us draw the one-
element closed subsets next to each other horizontally according to the first 
primary set and so on upwards. The first row should be called the first stage to 
make matters simpler. Below the first stage we should draw the circle designating 
the subset containing zero elements, and above the top stage the one representing 
the set which contains all the elements. What will the rule of connection be?  

Let us pick any angle-point and connect it with all inferior points which indicate 
the biggest partial set. We do the procedure including all angle-points. 
When analysing the graph it can be useful to define the name of the primary set’s 
elements, so one can make more sense of the resulting structure.  

I consider the student-task graph important because this way the group’s study 
structure can be made visual, and with the definition of the optimal way you can 
plan the teaching-learning method in the particular community.  

The comparison of certain scientific and student graphs points out the elements 
where the students have insufficiencies and we can also see which elements are 
known by them in connection with the given definition or task. 

 
MATERIALS AND METHODS 

 
In this study I am doing the assessment of the first-year finance-accountancy major 
students’ analysis in-class tests, moreover, the analysis of some examination tasks, 
with special focus on the existence of any congruence between the assessment with 
graphs and the procedure on the examinations. To draw the graphs I used a 
programme which was designed and has been constantly improved by Szigeti (2003). 
 

RESULTS AND THEIR EVALUATION 
 
In the following I am presenting the data-charts and Galois-graphs of the analysis 
tests written in the first semester. 

The task is to find the binary relation between the students and the tasks as 
follows: In the Table 1 we can se the results of the students to find the relation. If 
the student got at least half of the total score for the task, then his value is 1, and if 
he got less than the half, his value will be 0. The students’ names are represented 
only by their initials. That says the Table 2. 

The relation between the students and the tasks was created according to the 
following: those who got at least half of the maximum score are represented by a 1, 
and those below the half of the score are represented by a 0 (Table 2). Then the 
graph was drawn (Figure 1). 

The Figure 1 demonstrates well which students solved the particular tasks. We 
can get information about the structure of the group, about the students who are 
good at solving the tasks – their number is decreasing: 3 people; and there is one 
person who in fact solved all the tasks.  



Regional and Business Studies Vol 1 No 1 

 59

We can notice that the group of good task-solving students was formed in a rather 
different way (Figure 2).  

The type of the exercises was the same in both tests, they differed only in the 
figures. In both graphs those who solved 5 exercises, had the same on one branch, 
and different ones on the other branch. During the assessment of the second in-
class test I defined the relation as before. I am not reporting the relation tables, I 
only drew the charts.  

The second test study evaluating the relation of the previously defined as 
described in the relation tables not stated, the graphs drawn. 
 
Table 1 
 

Results of the students, A test; B test 
 

A B 
Name 1. 2. 3. 4. 5. 6. Name 1. 2. 3. 4. 5. 6. 
HV 6 9 3 3 1 2 KZ 2 5 0 5 6 3 
FE 5 8 5 4 0 2 GE 5 8 3 2 5 4 
HN 6 7 5 6 6 5 HK 7 10 4 3 7 7 
KG 7 10 5 5 3 7 CB 5 10 5 4 0 6 
SZÁ 3 7 5 3 3 0 JF 4 10 3 1 1 7 
FT 7 12 5 2 6 5 CSG 4 9 5 4 2 7 
KR 4 7 2 4 3,5 1 HP 5 7 3 6 1 4 
JB 5 6 3 3 0 2 KN 3 7 5 3 8 6 
KKL 2 9 4 2 8 7 EA 1 8 5 1 6 4 
BM 0 3 2 5 3 1 LK 7 10 1 3 2 6 

 
Table 2 
 

Relation table  
 

A B 
Name 1. 2. 3. 4. 5. 6. Name 1. 2. 3. 4. 5. 6. 
HV 1 1 1 1 0 0 KZ 0 0 0 1 1 0 
FE 1 1 1 1 0 0 GE 1 1 1 0 1 1 
HN 1 1 1 1 1 1 HK 1 1 1 1 1 1 
KG 1 1 1 1 0 1 CB 1 1 1 1 0 1 
SZÁ 0 1 1 1 0 0 JF 1 1 1 0 0 1 
FT 1 1 1 0 1 1 CSG 1 1 1 1 0 1 
KR 1 1 0 1 0 0 HP 1 1 1 1 0 1 
JB 1 1 1 1 0 0 KN 0 1 1 1 1 1 
KKL 0 1 1 0 1 1 EA 0 1 1 0 1 1 
BM 0 0 0 1 0 0 LK 1 1 0 1 0 1 
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Figure 1 
 
The graph of the students, A test

 

Figure 2 
 

The graph of the students, B test 
 

 
 
The result of the test was interesting, there was a new student among the good 
ones, but other new names appeared among the ones who could solve most 
exercises (Figure 3). In Test A the exercise concerning the tangent of the function 
got the most good solutions, and in Test B the definition of the limit value was the 
most successful task.  

Now I am assessing the examination tasks of 29th December 2008. The binary 
relation was defined like earlier, but the graph will be examined in the task-student 
relation.  

The lowest point of the graph (Figure 4) is the total of all students taking part in 
the exam. On the next stage the most popular exercises are placed, together with 
the students who solved them. On the third stage we can find those exercises which 
were solved by most people. The fifth angle-point of the first stage demonstrates 
that these four exercises in this formation were not solved by anybody (empty set).  
The set of those who solved all exercises is also empty.  
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Figure 3 
 

The graph of the students, A test and B test 
 

 
 
At the exam students could get 1 point for each exercise, we did not use a ’subtle’ 
division, but it was possible to get fractional points, and we subtracted a quarter 
point for calculation mistakes.  

Those students who had at least 3 points, were assessed as ’rather weak’; the 
ones with 4 points as ’satisfactory’; the students who got 5 points, ’good’, and those 
who solved at least 6 exercises, were assessed as ’excellent’. How could we do this 
assessment with our graph? The graph has got 7 stages, which equals to the number 
of the tasks. Let us say that the people, who got at least on the 3rd stage, can get a’ 
rather weak’, and so on: being one stage higher means one grade better, and the 
ones on the top get an ’excellent’. We can find several angle-points on each stage, 
so you can differentiate the particular grades; the students could get a ’satisfactory’, 
for example, for solving different exercises; however, if we study only the total 
points, we cannot see these differences.  
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Figure 4 
 

Results of the analysis exam of 29th Dec 2008 
 

 
 

CONCLUSIONS AND SUGGESTONS 
 
The assessment of the exam tasks showed that there is an agreement between the 
stages of the Galois-graph and traditional evaluation, so graphs are suitable for 
testing and assessing knowledge. Moreover, graphs can inform us better about each 
student’s knowledge of the subject and show the differences between the particular 
grades. 

The figures of the in-class tests also show the differences between the subject-
matter: the exercises of the first test were based on different material, while the 



Regional and Business Studies Vol 1 No 1 

 63

second one was built entirely on the basics of differential calculus. Those students, 
who acquired the method of derivation, were able to get good results in almost 
every part; that is why the group’s knowledge resulted in such a linear graph.  

Using Galois-graphs for students’ assessment is a very recent phenomenon; it 
started in the late 90s. In my opinion it is very useful, and using the graph-drawing 
programme makes the work easier.  

I intend to use it in the instruction in the future as well. It helps to plan work, 
and to decide on the directions of the instruction, but unfortunately this process 
cannot be detailed here due to the space limits of this article.   
 

REFERENCES 
 
Ambrus, A. (2004): Bevezetés a matematika didaktikába. (In Hungarian) Budapest : 

ELTE Eötvös Kiadó, 35-40. p. 
Szigeti, M. (2008): Graph Draw programme [online] <URL:  

http://www.nexus.hu/opalsoft> [2008, 13. Januar] 
Takács, V. (2000): A Galois-gráfok pedagógiai alkalmazása. (In Hungarian) Pécs : 

Molnár Nyomda és Kiadó Kft. 11-18, 20-40, 185-196. p. 
 
 
 
Corresponding author: 

 
Anna TAKÁCS KLINGNÉ 
Kaposvár University,  
Faculty of Economic Sciences,  
Department of Mathematics and Physics,  
H-7400 Kaposvár, Guba Sándor u. 40. 
Tel.: +36-82-505-957 
e-mail: klingne.anna@ke.hu 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUS <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


