2015 IEEE 5th International Conference on Power Engineering, Energy and Electrical Drives (POWERENG)

The saber-tooth curriculum-part two

(electro-magnetics and power electronics professional “dream education”)

Peteris Apse-Apsitis
Institute of Industrial Electronics and Electrical Engineering
Riga Technical university
Riga, Latvia
peteris.apse-apsitis@rtu.lv

Abstract—Education outcome is very important for practical
work in industry, design, research as well for lifelong education
and theoretical work. Article deals with some aspects of all-
around world discussion on education content, process and
education meaning from society point of view.
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1. INTRODUCTION

On 1939. T. Abner Peddiwell publish a satire curriculum
“The saber-tooth curriculum” [1].

It tells the story of a prehistoric tribe witch decided to
introduce systematic education for its children. The curriculum
was specially designed to meet particular survival needs in the
local environment and so included such subjects as saber-tooth-
tiger-scaring with fire. But the climate at the region changes
and the saber-tooth tigers perish. Attempts to change the
curriculum to meet new survival needs encounter stern
opposition.

Arguments against the change - very common idea
nowadays - was:

“we don't teach fish-grabbing to grab fish; we teach it to
develop a generalised agility with can never be developed by
mere training,”

“we don’t teach horse clubbing to club horses; we teach it
to develop a generalised strength in learner with he den never
get from so prosaic and specialised a thing as antelope-snare-
setting,”

“we don't teach tiger-scaring to scare tigers; we teach it for
the purpose of giving that noble courage which carries over
into all that affairs of life and which can never overcome from
so base an activity as bear-killing.”

And final argument say all about rock-solid education
content at all:

“if you had any education at all you would know that the
essence of true education is timelessness. It is something that
endures through changing conditions like a solid rock standing
squarely and firmly in the middle of a raging torrent. You must
know that there are some eternal verities, and the saber-tooth
curriculum is one of them.”
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So - what happen during last century in electro-magnetics
and during last decades in power electronics professional
education process and content.

Below author describe his thoughts, opinion and point of
view about this topic - “The saber-tooth curriculum. Part two”.

Authors opinion is based on more than 45 years of
professional experience in automatics, power electronics,
process control, communication tools, automatic regulation,
MCU and web code compose, data base design etc. About 260
personally or in small 2-3 people team developed and
implemented projects from scratch, different size and
complexity. About 80% of projects involve research and
engineering side.

II.  UNIVERSITY TYPES, EDUCATION CONTEXT AND QUALITY

A. University types

We still can recognise “Humboldt type university” and
“anglo-saxon type university” in spite of current classification
attempts as 1st, 2nd and 3rd generation of universities.

“Humboldt type university” (mainly Europe) in general
reflect as an ancient collegiate university offering traditional
academic courses, provide research and have a large number of
students, graduates and many overseas students in some cases.
Not very friendly to the practical side of the technical “life”.

“Anglo-saxon type university” (mainly America) in general
is locally-orientated university which does little research
and offers more vocational courses to a higher percentage
of students from the local area. Not very friendly to the
theoretical side of the technical “life”.

Today all is messed up and it isn't possible clearly define
university type. More popular is to postulate university role in
to society - to be “a centre of cultural, educational and research
for society”. Like every city park or zoo do. Reason —
globalisation and business tendencies and necessity to attract
more students.

B. Education as business or education as knowledge

Education was, is and will be just a business from
university point of view despite that universities doesn't agree
with such postulate. And like companies “have value on stock
market” and are placed on the numbered list accordingly,
universities are ranked by different “values”, like “number of



Nobel prize winners from graduates” (Nobel prize - pure
political decision today) or number of Scopus indexed
publications, number of students etc., thus trying to determine
their “value” and also are placed on numbered lists.

In both cases there are no any indications about correlation
between position on the list and real impact on production or
technologies development or students knowledge. In spite to
postulates that society become “knowledge society”.

It’s well known that terms “education”, “knowledge” and
“skills” aren’t the same but all together are covered with term
“professional”. Professionals provide research or engineer jobs,
at least we assume that. Universities (as well as similar
institutions) still are dancing around terms “education”,
“curriculum" and general postulate - “if you don’t know this
bla,bla,bla... in to the smallest details you cannot become and
an engineer or researcher...”. Wrong.

In 1940-ies - 1960-ies - 1980-ies you cannot be an engineer
or researcher if you haven’t study magnetic amplifiers or
“drive-generator” systems in to smallest details. Who
remember or know magnetic amplifiers or DG systems today?
In spite of tons of research papers and filled patents in these
topics. Or who remember formulas how to switch from relay
based logic circuits to TTL logic circuits? Ok - roots of
attempts to build personal computer operating system under
small RAM or HD volume (1984 Apple Macintosh include just
40 MB hard-disc, for example) we can still see in Microsoft
Windows operating system.

The main argument (if some argument exist at all) to
choose study program still is employment or work possibilities
afterwards, regardless of any classification of universities.
Different activities and techniques take place to enrol more
students - to get more money - so typical advertising tools are
applied. And advertising tools work time after time, as we
know.

Education result in a lot of cases are adequate to
advertising: after high school: no experience, no job; achieve
Bachelor: no experience, no job; after Master’s: no experience,
no job; defend PhD: no experience, no job and...
unemployment office...Don’t agree? Take a look on youth
unemployment figures all around the world.

“Chain" Bachelor- Master - PhD in non-stop run is wrong
at all. Masters studies must follow after 2-3 years of practical
experience and doctoral studies can follow Master’s studies
after 4-5 years of practical experience from author’s point of
view. Question or problem is ability to find short therm jobs
between studies levels.

Reason for such “chain” is the same as final argument of
the saber-tooth curriculum: “the essence of true education is
timelessness..., you must know that there are some eternal
verities, and the saber-tooth curriculum is one of them.”. And
fail again.

Education system looks like a swamp where time after time
some gas bubble arise or small flower comes out. Currently we
relay on swamp in hope to see some flower.

C. “Modern” names and definitions

Study topics and programs pretend to be “new” or “actual”
by setting to them a new names, definitions or descriptions.
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“Internet of Things” is one example. One can imagine that
this is a brand new topic, never used before, something very
perspective and definitely must be progressive and offer a lot
of free workplaces to find a job.

In essence - “no internet and no things” today, just pure
tele-commands, telemetry and distributed automatic process
control create a “lion share” of known cases. Just
communication methods and tools are different in a bit.
Included known areas doesn't offer more free workplaces for
graduates. Positive is that name “Internet of Things” is shorter
overall name of listed topics in paragraph above, cover wider
technical area and in some way consolidate the field we are
talking about.

Other topics are all about of “artificial intelligence” [2] and
similar stuff. The field was founded on the claim that a central
property of humans, intelligence "can be so precisely described
that a machine can be made to simulate it.”

In spite of the claim that “...it has become an essential part
of the technology industry, providing the heavy lifting for
many of the most challenging problems in computer
science...” and others, there still aren’t clear the precise
amount of intelligence or intelligence level they are talking

Quality
Improvement

Time

Fig.1. Continuous quality improvement with PDCA

about: intelligence of drug user, robber, stock market agent,
teacher, librarian, musician, painter etc.

So - or the definition and all research topics are wrong, or
the meaning of all this stuff is oriented just to find money for
“research”. Covering such topic in university education is clear
time wasting, from authors pint of view.

Meaningless abracadabra. Meaningless definition. Modern
and meaningless topics. Example of the saber-tooth
curriculum: “... we don't teach tiger-scaring to scare tigers; we
teach it for the purpose of giving that noble courage which
carries over into all that affairs of life and which can never
overcome from so base an activity as bear-killing.”.

D. Education quality

Today are a lot of talks about education quality and possible
methods how to evaluate educational process quality.

One of methods are a bit changed W.E.Demming’s quality
management method - PDCA (Plan—-Do—Check—Act or Plan—
Do—Check—Adjust). In the first sight this method can be



applied to manage education quality too (Fig.1.). As known,
many educational institutions try to use PDCA-like tools to
improve education quality. Wrong.

PDCA-like tool can be applied for education process only if
care about student gained knowledge and skills doesn’t exist,
only for “pure education process”. “Pure education process” is
meaningless set of words and don’t cover any process at all. It
is description of “saber-tooth curriculum”.

In essence PDCA method was developed for “enclosed”
environment for defined period of time - production process.
Education, regardless of the level, is just a beginning for
lifelong learning.

Thus knowledge are accumulated over many years and
application of terminated PDCA cycle is meaningless, as
mentioned above.

More - there are no way to check (evaluate) knowledge
level or amount by education exams, tests etc. or student
feedback. Exams and tests allow to check just small particular
parts of knowledge due to complexity of “education -
knowledge - skills” in full.

There are attempts to evaluate education process by
students feedback and make improvements through this.
Problematic question - does the education process and students
feedback are connected with real “education-knowledge-skills”
level at all.

Other missed answer from feedback: if students feedback
give poor evaluation of some lecture course there are no
answer about next steps - take course again or leave situation
as it is - students miss some part of knowledge, typically
necessary for following topics.

This question is essential: what if some topic is badly or
“no one can understand” explained by tutor? Leave students
without knowledge? Push them to take it again? Answer
mainly depend from topic importance and university tactics.
Here PDCA can't solve problem. Question still is open.

I1I. DALE’S CONE OF EXPERIENCE AND KNOWLEDGE

Dale's cone of experience [3], [4] (Fig.2.) is actual from
author's point of view, if we are talking about technical
education [5].

Cone of experience is a try to evaluate correlation between
information source/type and persons memory - what one
remember after a while. Correlation is very close for graduates
as author has observed during practical and professional
experience.
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Fig.2. Dale’s cone of Experience
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After several hours , days or weeks (individually for each
person) student's remember:

10% of what they read,

20% of what they hear,

30% of what they see,

50% of what they see and hear,

70% of what they see and write,

90% of what they say as they do a thing.

Unfortunately universities, especially "Humboldt type”, in
a lot of cases are satisfied with first 50% (Fig.2.). But no one
knows which 50% (of presented 100%) auditorium remember.

At some point Dale’s cone of experience explain paradox:
graduate gain high marks on exams and near zero knowledge
after graduation. Some days of intensive educational material
study before exam allow to gain high mark and successfully
forget all about a day after.

We are living in “information age* or “third wave” of our
civilisation” [6]. Today we receive enormous amount of
information every minute. It is estimated that a week's worth of
the New York Times has more information than a person was
likely to come across in person's lifetime in the 18th century
England. [7].

Presented study topics are diluted by online news,fun-clubs
messages, social portals/communication, pictures and videos
upload/download and many other kinds of information.

But the human memory still act as many years ago - to
remember, information from our short-term memory must be
written in to long-term memory. Under “third wave” only part
of information can be re-written to long-term memory because
short-term memory is overloaded.

Thus students knowledge become fragmented and non-
continuous. Knowledge entropy occurs instead of ‘knowledge'
as like know it. Side by side to un-ability to calculate even
simple numbers without calculator. Side by side to un-ability to
write text as we used to know it by replacing with SMS text-
like abbreviations.

IV. INNOVATION AND CREATIVITY

Today very popular word is “innovation”. Every piece of
equipment, every research, every process etc. today must be
“innovative”.

Innovation is creativity. So everyone involved in to process
must “creative”. Good, just small remark - how technical
universities help to develop creativity during “The saber-tooth
curriculum. Part two”? Definitely nothing.

Electronic etc. engineering curriculum must include some
more or less creative topics like drawing, painting, music,
theatre or other in order to develop or uncover some of persons
creative skills. From author's point of view.

Someone definitely doesn’t agree. For opponents author
just want to ask “do you have ever design a printed circuit
board?” or “have you ever pack electronics in to small
volume?”. And final question - “are you satisfied with result of
your work?”



Imagination and creativity at some point can be activated
through knowledge of the history of the topic - from first
announcements till now-days.

V. ELECTRONICS ENGINEER KNOWLEDGE BASE

Not only for electronics engineers. Also for power
electronics, communication, power distribution etc. engineers
and professionals.

Our world relay on energy - potential, kinetic, electric,
thermo, solar and other kinds of energy. Energy saving is a
very important matter today and must be in to the centre of all
topics.

Good university education, creating knowledge and
experience, is a higher level mix of high school education and
vocational school education. “Pure theoretical” professional
cannot get wide application of his knowledge. Written above
allow to make a conclusion: course topics must be based on
approx. 50% of theoretical part and approx. 50% of related
practical exercises [8], [9].

Knowledge base is well known and simple. Main rules are:

one must know that only he can create his
knowledge, not university or anyone else,

one must know that knowledge creation is life-long
process and university just can guide to start this
process, regardless of curriculum,

Basic content are based on (including derivatives):

understanding of electrical charge, current and
circuits,

understanding magnetics and magnetic circuits,

understanding of heat and heat processes,

Ohm’s Law and Kirchhoff’s Laws for electric and
magnetic circuits,

electrical energy sources, energy conversion,
electrical power and energy calculations, energy flow,

RL, RC and RLC circuits, their derivatives and
pulse response, filters,

electronic amplification, switching and rectification
elements, devices and circuits,

relaxation and sin wave oscillators,

complex signal sin harmonics, their importance and
math equations,

pulse-width modulation,application to mentioned
above,

physical parameters sensors,

“hard" and fuzzy logic, logic elements and circuits,

software code logic structure, micro controller
coding,

some additional knowledge,

The next come more complex topics - electrical machines,
drives and control, micro controller coding, radio-waves,

modulation, signal send/receive, communication means/
protocols etc.

Listed is a many hours long base, the rest (and more
advanced) is imagination and creativity - how to solve a
question/problem through listed knowledge.

University education start with more basic topics and then
involve more complex in to study courses, as a rule. Based on
idea that students know and remember pervious courses and
topics. Not very true, according to the Dale’s cone.

Options? Good question. There can be two options from
author's point of view:

first - lecturer have a good practical (or industrial)
experience related to product development, professional
in to the field. In this case then 50% of lecture plus 50%
of practical work can be the best for knowledge
creation. Knowledge base topics can be repeated easy, if
necessary,

Such option will be a part of the electro-magnetics and
power electronics professional “dream education”.

second - we continue to be under “The saber-tooth
curriculum”. Just today it is Part two.

ACKNOWLEDGMENT

Author is very thankful to all enterprises in to electro-
mechanical, electronics, printing and paper making industries,
research and education institutions for possibility to create
knowledge and develop skills in very different related topics.

REFERENCES

Peddiwell T. Abner, The saber-tooth curriculum, MC Graw-Hill, 1939,
web reference http://www.amazon.com/The-Saber-Tooth-Curriculum-
Classic-Edition/dp/0071422889

McCarthy, John; Minsky, Marvin; Rochester, Nathan; Shannon, Claude
(1955), A Proposal for the Dartmouth Summer Research Project on
Artificial Intelligence, available: http://www-formal.stanford.edu/jmc/
history/dartmouth/dartmouth.html

Wagner, Robert W. Edgar Dale: Professional. Theory into Practice. Vol.
9, No. 2, Edgar Dale (Apr., 1970), pp. 89-95, available: http://
www.jstor.org/pss/1475566

Dale E., Audio-Visual Methods in Teaching, 3rd ed., Holt, Rinehart &
Winston, New York, 1969, pp.107-108 (“Dale's Cone of Experience”)

see: http://www.educ.ualberta.ca/staff/olenka.Bilash/best%200f
%20bilash/dalescone.html

A.Toffler. The Third Age, Bantam Books, 1980, ISBN 0-517-32719-8

see: http://www.omgfacts.com/lists/4993/It-is-estimated-that-a-week-s-
worth-of-the-New-York-Times-has-more-information-than-a-person-
was-likely-to-come-across-in-his-or-her-lifetime-in-the- 1 8th-century
Avotins, A., Suzdalenko, A., Galkins, I. Implementation of FPGA Based
LED Dimmer Control as Practical Workshop for Students of Power
Electronics. In: 15th International Power Electronics and Motion
Control Conference (EPE/PEMC), Serbia, Novi Sad, 4-6 September,
2012. Novi Sad: IEEE Press, 2012, pp.1-7. ISBN 9781467319706. e-
ISBN 9781467319713. Available from: doi:10.1109/EPEPEMC.
2012.6397364

Apse-Apsitis, P., Avotins, A., Ribickis, L., Krievs, O. Practically
Oriented e-Learning Workshop for Knowledge Improvement in
Engineering Education. No: Global Engineering Education Conference
(EDUCON 2012): IEEE Conference Publications, Maroka, Marrakech,
17.-20. april, 2012. Marrakech: IEEE, 2012, 592.-596 .pp. e-ISBN
9781467314558. ISSN 2165-9559. Pieejams: doi:10.1109/EDUCON.
2012.6201108

This is a post-print of a paper published in Proceedings of the 2015 IEEE 5th International Conference
on Power Engineering, Energy and Electrical Drives (POWERENG)
[http://dx.doi.org/10.1109/PowerEng.2015.7266357] and is subject to IEEE copyright.

438




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (None)
  /CalCMYKProfile (None)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


