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Introduction

In Lithuania three state universities (Kaunas
university of technology, Vilnius Gediminas technical
university, Siauliai university) offer electronic engineering
(EE) bachelor study program [1]. Description of what
electronic engineer should be capable after graduating the
particular program and contents of study subjects
(curriculum) does not differ significantly among these
universities. The set of qualifications related to the EE
field encompass designing, testing, installing, providing
maintenance of electronics equipment and systems,
organizing production, documenting technical solutions,
performing experimental investigation and measurements,
or even more generally speaking solving EE problems, etc.

The new fields that electronics comprises nowadays
and the requirements of professional work proposed these
goals in EE study programs: a) anticipating technological
course and postponing basic sciences; b) design-based
learning; c) electronic engineering as a unifying concept;
d) balancing broad and specialized engineering education
[2-6]. These goals require new approach to EE curricula
and final years project (FYP).

The student’s FYP is aimed to prove his or her skills
and abilities gained during the studies. Due to the limited
allocated time and available resources the task for FYP
usually does not require demonstration of student’s
abilities like organizing production, maintenance, and
installation. Therefore, activities like designing and
experimental investigation emerges to be the most often
expected in the FYP. But what in our times involves
electronic system design? Do we reflect it good in our
study programs and tasks for EE bachelor FYP?

Analyzing descriptions of EE programs of these three
Lithuanian universities and definition of electronic

engineer's profession [1] we can find some more precise
examples of electronic systems that an engineer is
expected to be able to design. These include embedded
systems, integrated chips, computer systems, digital signal
processing equipment, analog and digital communication
systems, medical electronics, measurement and diagnostics
instrumentation, electronic imaging systems, etc. Each of
them will certainly have some specific steps in the design
process. Concerning the functional methods one can find
declarations including the ability to develop software and
use automated design tools, ability to measure electrical
parameters and characteristics, etc.

Having the above mentioned and abstracting from
any particular field of application it can be named out
skills, needed to design in EE field. These skills are
presented in Table 1.

Table 1. Skills of EE field

No Skills

1 Designing electronic (electrical) schematics (analog
and digital parts)

2 Designing printed circuit board or integrated chip

3 Prototyping or integrating the system from separate
parts of the shelf

4 Designing and specifying processing or control
algorithm

5 Developing embedded software

6 Testing the prototype or experimental investigation
(using computer simulation, using measurements,
using kits and evaluation boards, using virtual
instruments [7], etc.)

In this research we will focus on the survey of
students’ FYP in EE study programme at Kaunas
University of Technology in the last five years. The
purpose is to refine quantitative numbers indicating which




EE related skills are presented by students. We also pursue
the goal to estimate the relationship between the contents
of EE study programme and the contents of FYP. The
results of the analysis could serve as a tool for monitoring
and improving both curriculum of study program and
projects assessment procedures.

Methodology

To collect initially selected types of data we have
manually analysed archive of EE bachelor degree FYP
reports over 2006-2010 defended at Kaunas university of
technology, Telecommunications and electronics faculty.
Composed spreadsheet then was used to perform statistical
analysis of the data. Grades of FYP assessment were also
included in the data set which allowed to draw conclusions
regarding contents of the projects and final assessment.
The data extracted for our analysis was purely quantitative
and did not reflect the qualitative aspects of the projects.
Qualitative features of the project and presentation must be
considered by the experts in the field of various EE
branches and fields of application and may be subject to
their personal opinions and experiences. Therefore we
were trying to avoid this part of analysis as requiring much
more effort and expertize.

FYP Contents Analysis

Number of full time and partial time students
graduating EE was respectively 48 in 2006, 48 in 2007, 37
in 2008, 46 in 2009, and 34 in 2010.

Fields of application of electronic projects selected by
the students is very wide (see Fig. 1). However, non of
them is dominating obviously. Fields of application are
defined by the needs of regional industries and institutions,
scientific interests of university departments and their staff
as well as personal involvement of students.
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Fig. 1. Application fields of FYP

That diversity of the projects may burden definition
of the EE field itself and also the list of skills attributed to
the EE. Some general understanding about the methods,
tools, fields of electronic design (later design features) can
be obtained from Fig. 2-Fig. 6 and Table 2.

It looks natural that majority of the students present
electrical schematics. Less number of students were able to
design a PCB drawings, despite the fact, that these skills
are practiced in some elective courses.
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The number of students presenting schematics, PCB
drawings, prototypes seems to increase every year. On the
other hand it should not be expected that the percentage
must reach 100 % because some projects do not require
development of PCB boards.

To say concerning the tools used we observed that
Altium Designer is getting popular in the last several years.
It can be explained by the fact that this tool was introduced
in teaching courses in around 2008.

Table 2. Summary of FYP design features (2006-2010)

Features Percentage from
all projects
Projects with electrical schematics 80
Projects with PCB drawings 32
Projects with prototype 36
Projects with EM and prototype 23
Projects with simulation 58
Projects with embedded microcontroller (EM) 62
Projects with EM software 29
Projects with computer (PC) software 13
Projects with block diagram of embedded
software 60
@ Percentage of projects with schematics, %
B Percentage of projects with PCB drawings, %
100 = Percentage of projects with prototype, % o4
90 [0 Percentage of projects with simulation, % O
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Fig. 2. Electrical schematics, PCB drawings, prototypes and
simulation in the FYP
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Fig. 3. Tools used for electronic schematics drawing

It can be stated that using programmable
microcontrollers and all the associated design flows
(algorithm  block  diagrams drawing, coding in
programming languages, debugging with prototype)
became a common practise in designing electronic systems
[6]. Except the year 2010 students mainly use simple 8 bit
microcontrollers while world wide industries have already
moved to 32 bit architectures like ARM. In our courses
8051 architecture and MSP430 microcontrollers are
utilized. However, looking at the Fig. 5 we see that these
choices are not necessary made by students themselves.
There could be a lot ofreasons like advises of their



supervisors, marketing of vendors, prices and availability
of chips and development tools, but most important is that
students are able to migrate to different solutions and tools
compared to what they faced in the teaching labs.
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Fig. 4. Embedded microcontrollers (EM) in EE FYP
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Fig. 5. Embedded microcontrollers in EE FYP by manufacturer
or architecture
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Fig. 6. Programming languages of EM in FYP

Usage of programming languages corresponds to
world trends and contents of curriculum of the study
program.

To add one note related to digital electronics we
clearly miss programmable logic (PL) applications in our
FYP. PL in these days are used very widely and reflection
of this could be expected in student’s projects. Perhaps the
main obstacle in this situation is the absence of courses
dealing with FPGA design. Looks like students are not
able to utilize the new technologies and design flows they
are not teached.

Grades versus contents

At the beginning let us take a look at grades
distributions in Fig. 7 and Fig. 8. It can be noticed that
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grades of FYP are nearly by 2 points exceed average
learning grades. This may indicate students increased
dedication, motivation and interest in FYP performance
compared to the rest of curriculum courses. Obviously
adequate assessment of the FYP is of big importance.
Grades given by supervisors, reviewers and defense board
(final grade of project) in average does not differ
noticeably and all of them follow recommended
distribution similar to normal (Gaussian).
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Fig. 9. Average grades and their deviation vs. number of
demonstrated skills

In Fig. 9 we made an attempt to visualize dependence
of the grades vs. number of skills demonstrated in FYP and
listed in Table 1. The average grade increases steady with
the increase of demonstrated skills. This sounds adequate
and neither points to any assessment problems nor rises
any doubts concerning the relevance of selected EE skills.
However, the standard deviation of grades is dangerously
high. To mention the extreme case we can see that there
were some students that received a less grade by
demonstrating all 6 analyzed skills compared to some
students that proved the abilities only with one skill.
Surely, this must support the criticism of assessment
procedure.



Discussion Considering the suggested assessment criteria average
assessment grade increases in response to the number of

How these results could be used to monitor and  skills demonstrated. This indicates that the criteria do not

improve a curriculum? First of all we could see which  conflict with existing procedure. However, assessment

subjects, tools, technologies, etc. are most often used in deviation is rather high. Therefore, entering the criteria in

FYPs. Then one would expect that the number of academic ~ to the formal assessment procedure could decrease the

credits of the particular discipline (could be represented by  dispersion.
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relationship with the extent of knowledge’s and skills = References

covered or needed in the integral assessment over the

certain period of FYP. Without giving any particular 1. Electronic gngineering 'study [in” Lithuaniar.l]. 'Oqline:

examples at the moment we have mentioned that there are hitp://www.aikos.smm.Ivaikos/profesijos. htm?m=institution

&a=listRelated&progtitle=Elektronikos in\u017einerija.
some courses whose contents was not related to any of the

. . 2. Venturino G., Alberto J., Godfrid C. The new electronic
FYP in the period of five years. On the other hand some engineering curriculum of the university of Buenos Aires //

other disciplines are used in more than two thirds of all 37th ASEE/IEEE Frontiers in Education Conference, 2007. —
FYP. Therefore, each academic module could have an T3H-3.—P. 1-4.

“impact factor” indicating its importance to the FYPs. 3. Electrical and electronic engineering. British Council
Strong disagreement between the worlds wide EE tends education information sheets. June 2004. Online:
and the “impact factor” could point to the problems of www.briFishcouncil.org/learning—infosheets—electrical—
particular course or to the activities (demands by industry, engineering.pdf.

4. Toral S. L., Martinez—Torres M. R., Barrero F., Gallardo
S., Duran M. J. An electronic engineering curriculum design
based on concept-mapping techniques // International
Conference of Technology and Design Education, 2007. —

local organizations, and research groups) in the particular
field of EE in the country of concern.

Conclusions Vol. 17. - No. 3. — P. 341-356.
5. Yang D. G., Sun N., Ma X. S. Multi-level education of
The spectrum of EE field applications covered in the electronic  manufacturing engineering in  GUET //
FYP is wide and none of the fields dominate. In spite of International Conference of Electronic Components and
that vast majority of projects include electronics Technology, 2004. — Vol. 2. — P. 1716-1719.

6. Nakutis Z., Saunoris M. Challenges of embedded systems
teaching in electronic engineering studies // Electronics and
Electrical Engineering. — Kaunas: Technologija. 2010. — No.
6(102). — P. 83-86.

Marozas V., Dumbrava V. Motivating the Students to Study

schematics designing and embedded systems designing.
Collected data reveals that skills developed and tools

used in study courses in FYP are applied rather differently:

some tools are used extensively, while some are substituted 5

by the alternatives. the Basics of Digital Signal Processing by using Virtual
The total EE student’s learning assessment average Learning Environment // Electronics and Electrical

grade is usually by 2 points lower that the grade in FYP. Engineering. — Kaunas: Technologija, 2010. — No. 6(102). —
Average over five years FYP assessment by P. 87-90.

supervisor, reviewer and final grade given after defense
does not fluctuate significantly.
Received 2011 06 30
Accepted after revision 2011 10 05

M. Saunoris, Z. Nakutis. An Analysis of Bachelor Final Year Projects Content in Electronic Engineering at KTU // Electronics
and Electrical Engineering. — Kaunas: Technologija, 2011. — No. 10(116). — P. 109-112.

An overview of electronic engineering field related skills, tools used to prove them, fields of applications and final year project
grades are presented based on the data collected from project reports in the period 2006-2010 at Kaunas university of technology,
Telecommunications and Electronics Faculty. Large diversity of the projects makes it hard to compose well defined assessment criteria
but noticeably large deviation of given grades calls for better formalization of assessment criteria. A list of criteria was suggested and it
was shown that average grades do not contradict with it even prior to its legalized acceptance. Ill. 9, bibl. 7, tabl. 2 (in English; abstracts
in English and Lithuanian).

M. Saunoris, Z. Nakutis. Elektronikos inZinerijos programos baigiamyjy darby analizé KTU // Elektronika ir elektrotechnika. —
Kaunas: Technologija, 2011. — Nr. 10(116). — P. 109-112.

Pateikiama elektronikos inzinerijos programos baigiamyjy darby, ginty 2006-2010 metais Kauno technologijos universitete,
Telekomunikacijy ir elektronikos fakultete, apzvalga, atkreipiant démes;j | elektronikos inzinerijos taikymo sritis, studenty naudojama
jranga, darby jvertinimus. Darby jvairové apsunkina vertinimo kriterijy formulavima, taciau didoka vertinimy sklaida rodo formaliy
kriterijy taikymo vertinimo procediiroje poreikj. Straipsnyje pasiiilytas tokiy kriterijy sarasas. Taip pat parodyta, kad vertinimas
naudojant §iuos kriterijus nepriestarauty dabartinei vertinimo sistemai, o tik ja patikslinty ir leisty sumazinti baigiamyjy darby jvertinimy
sklaidg. Il. 9, bibl. 7, lent. 2 (angly kalba; santraukos angly ir lietuviy k.).

112




<<
  /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
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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


