
 Total Quality Management increases 
motivation large economic potentials!
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“Tell me and I'll forget; show me and I may remember; involve me and I'll understand” Chinese Proverb

First Year: Know why 
and Real World Problems

3rd Year EE: Guided
Research in Team Work Style

Rationale, Conclusions & Consequences

 Background / Motivation:
 Most Electrical Engineering Students will eventually work in Industry

 Industrial Research and Development Projects / Problem Solution Task Forces in Teams, not individual 
research projects. This approach is needed because of complexity and  the multi-discipline nature of  
technology engineering

 introduce team work elements into Guided Research Projects to “practice” this working mode and to 
benefit from the team work approach

Team Work in Guided Research
 Significant synergies and interdependencies. Coordination by regular team meetings

 Some examples:

 Results:
many incidences of “cross-fertilization” of research work through regular team 

meetings
 improvement in motivation and better quality of research projects
 better preparation of students for careers

 Problem:
 First year Electrical Engineering Curriculum: Large number of topics and standard 

algorithmic methods for circuit analysis and electronic device engineering
 perceived as difficult, tiresome and kind of boring

 Has undesirable consequences like drop of lecture attendance, “cram-learning” before 
exams, problem in second year courses,...

 Solution:
 Know Why questions before each new topic  “priming” the brain for the new subject 

matter



Case studies = interesting applications, with relevance for real world problems, 
Example: capacitors  e-mobility

 Results:
 attendance and participation in lectures improved significantly
 more students from other majors chose Electrical Engineering as an elective

 Rationale for Know Why

 Rationale for Team Work in GR

To improve efficiency  and effectiveness of learning, ideas from the 
following authors have been employed:
“ Priming the brain idea” from Vera F. Birkenbihl: “Trotzdem Lehren”, 
mvg Verlag 2007, Heidelberg and http://www.birkenbihl.de/

 M. Spitzer, “Lernen – Gehirnforschung und die Schule des Lebens”, 
Spektrum Akademischer Verlag Heidelberg, 2002

Total worldwide  standby 
losses larger than all 

electricity generated by 
Windpower !

Excerpts of GR theses by Shaan Rauniyar Tijana Radojicic Michael Lawrence 

 Conclusions
 The “know why” method and connection to real world problems is 
successful

 Team Work approach in Guided Research has improved outcomes 
and prepares students for practice 

 Consider idea of priming for all teaching activities

 Regular update of the introductory lectures (such as first year 
electrical engineering ) to cover the “latest and greatest applications”

Consider to extend the team work idea beyond Guided Research 
Teaching
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 ConsequencesTeam work approach to Guided Research inspired by:

Industry experience of the author and T. Pfeiffer: 
“Qualitätsmanagement”, Hanser München, 2001, p 403

 John Davies, (2008) "Integration: is it the key to effective 
implementation of the EFQM Excellence Model?", International Journal 
of Quality & Reliability Management, Vol. 25 Iss: 4, pp.383 - 399
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