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Career Preparation in Doctoral
Education at the Departmental Level

Buon Kiong Lau and Daniel Sjoberg

Abstract—Traditionally, doctoral education is designed to
train students to become skilled researchers in their respective
disciplines. In many cases, however, doctoral graduates find
themselves ill-prepared for their career choices. In this paper, we
adopt a systematic approach to study the career preparation
aspect of doctoral study in our home department. Our findings
reveal several shortcomings in the current system and we
formulate concrete recommendations to address these issues.

Index Terms—Doctoral education, career preparation, soft
skills, electrical engineering

I. INTRODUCTION

HERE is an ongoing paradigm shift in the nature of

doctoral education. As opposed to the traditional view
that it should only be concerned with equipping the student
with research skills, it is now more commonly accepted that
career preparation should also be an integral part of such
education.

Most existing studies related to this topic are performed on
the university [1]-[6] or national [7],[8] level. They indicate
that on a university level, the postgraduate education needs to
clarify and strengthen its relations to 1) professional skills, 2)
introduction to working life, and 3) introduction to
professional networks. However, these studies are not
intended to give specific details and insights to situations
close to the individuals on department level.

In this paper, the focus is two-fold. First, we determined
through short interviews and a survey the extent to which
doctoral education on a departmental level (i.e., the
Department of Electrical and Information Technology or EIT,
Lund Institute of Technology, Lund University) prepares each
doctoral candidate for their preferred future career. Based on
the findings, we identified several shortcomings in the current
system and made recommendations to the department to
address these issues.
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II. METHODOLOGY

Short interviews were conducted with a small group of
people (all with doctoral degrees) who are familiar with the
process and practical implications of doctoral education. They
included EIT’s Director of Postgraduate Studies, three
employers of doctoral students in the industry and academia
and a recent doctoral student graduate. The interviews
provided the first feedback on career aspect of doctoral
education from the other side of the fence.

The feedback was partly used to form a survey designed to
obtain specific opinions from doctoral students on how
different aspects of doctoral education support, or do not
support, their career aspirations. The survey was also intended
to obtain useful information, especially from senior students.

The results of the interviews and the survey were then
carefully analyzed in order to extract and analyze relevant
information, so that relevant recommendations may be made.

III. RESULTS AND DISCUSSIONS
A. Short Interviews

The Director of Postgraduate Studies agreed that it is
beneficial to increase the preparation of doctoral students for
future career. One vision was to expose students via real life
examples to the broad career possibilities after a doctoral
education, which may be outside their trained discipline.

Two technical managers, a professor and a recent graduate
spoke from experience that doctoral graduates are generally
competent in performing technical duties. However, they tend
to struggle with team work, managing and moving between
multiple short tasks that are typical in industry, as well as
having a broader (or “system”) perspective of their tasks. On
the other hand, the time pressure to complete doctoral study
(i.e., 4 years full time) is seen to inhibit the development of
genuine interest and innovation in research.

In general, the interviewees supported that adequate career
preparation is both important and relevant for doctoral study.

B. Doctoral Student Survey

More than 50% (26) of EIT’s doctoral students volunteered
to participate in the survey and some verbal feedback
indicated that the survey forced them to start thinking about
their career goals and how their current hard work may or may
not be equipping them to achieve their dreams. The
respondents were found to be representative of the
demographic trend of EIT in gender, nationality, prior work
experience, year of study, and nature of study (full-time
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Fig. 1. Distribution of top career preference for the 26 respondents.
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Fig. 2. Perceived main challenges for achieving top career choices.

“doktorandtjénst” vs. industry doctoral students). In particular,
the average PhD student at the EIT can be characterized as
male, Swedish or Middle-Eastern/Asian origin, no or little
prior work experience, with 0-5 years of study and full-time
employed. Several key results are summarized here.

In Fig. 1, the top career preferences of the respondents are
shown. Not surprisingly, most would opt for technical related
jobs. However, pure technical work and academic career were
only preferred by 30% (8) of the students, while others chose
careers that involve significant non-technical skills, notably
management and entrepreneurship. In this context, it is not
surprising that the overwhelming majority perceived non-
technical skills as the most important challenge in their future
career pursuit (see Fig. 2).

Another notable survey result is that none of the six first
year students has yet had a change of mind in top career
choice, whereas more senior students have a 50% likelihood
of picking another top career. Among those who changed their
mind, 90% chose careers that require non-technical skills,
which further supports the importance of non-technical
training in doctoral education.

Although many respondents recognized some available
tools and resources for non-technical training, such as courses,
industry attachment and mentorship program, most do not see
the urgency and importance of taking full advantage of them.

IV. RECOMMENDATIONS

Based on our findings, we recommend the following
measures to improve career preparation of doctoral education.

A. Improve packaging of available resources

Despite significant amount of internal LU/LTH non-
technical resources, it took dedicated searches and shared
experience from colleagues and senior doctoral students to
find them. Therefore, it would be highly beneficial to better
package them so that they are both easily accessible and
categorized (e.g., under different career tracks). In addition,
there is an urgent need for more resources to be available in
English, since over half of EIT’s doctoral students are from
non-Swedish origins.

B. Promote holistic approach to doctoral education

The tyranny of deadlines in externally funded research
projects that finance most doctoral student positions can result
in non-technical training being perceived as a time-waster and
a threat to the success of the projects. The staff should be
encouraged to balance project requirements with providing
holistic doctoral education, so that the education may be
relevant to career interest/plan. As a student pointed out “A lot
of opportunities are available at the university but it is not
common to consider these in EIT's PhD study, so a change of
practice is needed.”

C. Formulate comprehensive career program

LTH should consider a more comprehensive program for
doctoral students, in addition to the PLUME initiative that was
started this year (see http://www.tlth.lth.se/~dokt/plume).
Such a program should ensure that students increase their
awareness that their study should be relevant to their top
career choice, and offer them available resources (including
mentorship). It can also include seminars and workshops to
prepare them for what is ahead (job interview skills, etc.), not
unlike those available for undergraduate students in their final
year. In fact, such a career program (called “Lund University
Postdoctoral Program (LuPOD)”, http://www.lu.se/lupod) has
already been initiated for postdoctoral researchers and junior
faculty.

V. CONCLUSION

In summary, the main purpose of the paper is to capture the
primary issues relevant to career preparation in doctoral study,
and to make several recommendations to address these issues.
Although this study, which was initially performed as part of a
pedagogical course, is based on one department/discipline
within LTH, the findings and recommendations are believed
by EIT’s leadership to be applicable to other departments. As
a result, these have since been forwarded to the leadership of
LTH for further attention.

Due to the complexity of the topic, more in-depth analysis
may be conducted in order to gain further insights. For
example, data from the survey can be processed using more
advanced statistical analysis methods to extract more obscured
information and to increase the level of confidence in the
obtained results.



LTHs 6:e Pedagogiska Inspirationskonferens, 15 december 2010

ACKNOWLEDGMENT

We thank Dr Christian Nyberg, several employers of
doctoral graduates, and a recent doctoral graduate for taking
the time to answer our questions over short interviews. We
also thank the 26 doctoral students who took part in the survey
conducted in the framework of this study.

REFERENCES

[1] O. Holmstrom, “Forskarhandledningen vid Lunds universitet (Research
supervision at Lund University,” Office of Evaluation, Lund University
(Utvdrderingsenheten, Lunds universitet), report 2008:248, 2008.

[2] O. Holmstrom and M. Nilsson Lindstrém, “Efter doktorsexamen — en
alumnstudie (After a doctor's degree — An alumni study),” Office of
Evaluation, Lund University (Utvdrderingsenheten, Lunds universitet),
report 2008:250, 2008.

[3] O. Holmstrom and M. Nilsson Lindstrom, “Postgraduate education and
professional careers — conclusions from the evaluation of Ph.D.
programmes at Lund University,” Office of Evaluation, Lund University
(Utvdrderingsenheten, Lunds universitet), report 2009:254, 2009

[4] M. Nilsson Lindstrém, “Doktorandbarometern 2007 (The Postgraduate
Student Barometer 2007),” Office of Evaluation, Lund University
(Utvérderingsenheten, Lunds universitet), report 2008:247, 2008.

[5] P. Ndsman and M. Westerman, “Doktorandrapport 2009,” Royal
Institute of Technology (KTH), 2009. Available: http://www.kth.se/
alumni/karriarstod/doktorandenkat-1.25736

[6] S. Rosén, “KTH-doktorer attraktiva i néringslivet,” Campi KTH, 2009-
12-03, 2009

[71 H. Dryler, K. Holmvall, and M. Kahlroth, “Utldndska doktorander i
svensk forskarutbildning,” Swedish National Agency for Higher
Education (Hogskoleverket), report 2009:14 R, 2009.

[8] D. A.Kemp, “Knowledge and innovation: a policy statement on research
and research training,” Canberra, Australia: Dept. of Education, Training
and  Youth  Affairs, v. 1999, 29 pages. Available:
http://catalogue.nla.gov.au/Record/1715438.

Buon Kiong Lau received the B.E. degree (with honors) from the University
of Western Australia, Crawley, and the Ph.D. degree from Curtin University
of Technology, Perth, Australia, in 1998 and 2003, respectively, both in
electrical engineering. In 2009, he was appointed Docent in Electromagnetic
Wave Propagation by Lund University, Sweden. From 2003 to 2004, he was a
Guest Research Fellow at the Department of Signal Processing, Blekinge
Institute of Technology, Sweden. In 2004, he was appointed a Research
Fellow in the Department of Electrical and Information Technology, Lund
University, Sweden, where he is now an Associate Professor and the Director
of Postgraduate Studies. His research interests include array signal processing,
wireless communication systems, and antennas and propagation.

Daniel Sjoberg received the M.Sc. degree in Engineering Physics in 1996, the
Ph.D. degree in Engineering, Electromagnetic Theory, in 2001, and was
appointed Docent in Electromagnetic Theory in 2005, all from Lund
University, Lund, Sweden. He joined the Electromagnetic Theory Group in
2001, where he is presently an Associate Professor and the Director of
Undergraduate Studies of the Department of Electrical and Information
Technology. His research interests are in electromagnetic properties of
materials, homogenization, periodic structures, stealth technology, wave
propagation in complex and nonlinear media, and the inverse scattering
problem.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /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 true
  /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
    /Algerian
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /BaskOldFace
    /Batang
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CooperBlack
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /EstrangeloEdessa
    /FootlightMTLight
    /FreestyleScript-Regular
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Impact
    /InformalRoman-Regular
    /Jokerman-Regular
    /JuiceITC-Regular
    /KristenITC-Regular
    /KuenstlerScript-Black
    /KuenstlerScript-Medium
    /KuenstlerScript-TwoBold
    /KunstlerScript
    /LatinWide
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSansUnicode
    /Magneto-Bold
    /MaturaMTScriptCapitals
    /MediciScriptLTStd
    /MicrosoftSansSerif
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MS-Mincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NuptialScript
    /OldEnglishTextMT
    /Onyx
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Parchment-Regular
    /Playbill
    /PMingLiU
    /PoorRichard-Regular
    /Ravie
    /ShowcardGothic-Reg
    /SimSun
    /SnapITC-Regular
    /Stencil
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TempusSansITC
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanMTStd
    /TimesNewRomanMTStd-Bold
    /TimesNewRomanMTStd-BoldCond
    /TimesNewRomanMTStd-BoldIt
    /TimesNewRomanMTStd-Cond
    /TimesNewRomanMTStd-CondIt
    /TimesNewRomanMTStd-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZapfChanceryStd-Demi
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /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 150
  /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 1200
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /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 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create PDFs that match the "Recommended"  settings for PDF Specification 4.0)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


