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INTRODUCTION 
 
Organisations in technology industries rely upon employees 
who can effectively wield both interpersonal and technical skill 
sets not only within their own work groups, but also across the 
organisation. The aviation industry in particular continues to 
call for maintenance and engineering graduates capable of 
adapting to rapid change both in technological and business 
model components of their work. 
 
Effectively blending such competences with core technical 
skill sets is an expectation of new hires by many companies 
and a requirement of the aviation industry where services or 
products incorporate hazardous technologies, stringent 
regulations and time-driven work goals. Today’s graduates 
must be able to hit the ground running, as fluent in teamwork, 
problem solving and communication skills as they are in their 
degree area skill sets. This poses significant challenges to 
educators preparing graduates in technical and engineering 
curricula, where such competences are often overshadowed by 
the pursuit of the learner’s core technical degree skills and, in 
the case of certification or licensure, constrained by time and 
regulatory requirements as well [1]. 
 
THE NEED FOR INTEGRATED SKILL SETS 
 
It is well known that strong communication skills (among other 
key competences) are critical to professional success within 
any organisation [2]. This is underscored by employers 
increasingly demanding a more comprehensive understanding 
of the engineering technology discipline and improved levels 
of communication skills from graduates of such programmes 
[3][4]. 
 
Workers in technology industries are challenged every day not 
only by hardware or product issues, such as aircraft or 
equipment, but equally by the human element in operations. It 

has been evident for years that even within the most highly 
regulated work environment, the human element still has a 
profound affect on the operation not only in productivity, but in 
achieving other critical benchmarks of quality and safety, and 
can become as big a roadblock to effective job accomplishment 
as any technical issue [5].  
 
In the 1990s, researchers identified 12 of the most commonly 
observed factors affecting human decision-making and overall 
safety in hazardous industrial operations, which included 
communication, teamwork and assertiveness in the list [6]. 
This remains true for today’s graduates entering any technical 
workforce, especially in aviation. Achieving success in 
industry requires collaborative problem solving, 
communication and teamwork capacities, which must be 
employed effectively across different departments of an 
organisation as well as among its local teams. 
 
Learners in technology and engineering education run the risk 
of missing key technical teamwork and problem-solving 
abilities when a skill-specific degree remains the only 
educational goal. An educational and experiential gap exists for 
many graduates of technical programmes in which they often 
enter job roles based almost exclusively upon a technical 
degree qualification, only to encounter great difficulty 
overcoming commonly encountered people issues or barriers to 
process flow, finding it extremely difficult to adapt with the 
speed and resiliency necessary for problem solving required of 
the modern technical workforce [7]. 
 
Far from merely packaging and shipping out a bad part to be 
fixed, technical maintenance crews must interact with a variety 
of skilled support personnel to communicate, clarify and 
develop viable, airworthy repair paths or manufacture quality 
parts, all while ensuring timely delivery and cost control. 
Given the difficulty of communication involving technical 
information and rapid turnaround times, it is not enough to 
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merely follow written instructions, or copy and paste a solution 
from an aircraft engineering diagram. Such scenarios challenge 
those in industry everyday and require a collaborative and 
proactive effort from both sides.  
 
A specific example where such collaboration is required is  
the maintenance engineering department or machine shop 
supporting an aircraft maintenance line of work in advanced 
repair methods for mechanical or structural discrepancies. This 
example is the basis of a learning laboratory collaboration of a 
similar scenario currently being explored within an aviation 
maintenance technology curriculum at Purdue University in 
West Lafayette, USA. 
 
CREATING THE CROSS-FUNCTIONAL SETTING 
 
The scope of modern aviation maintenance operations is 
complex. A single aviation maintenance and repair operation 
can require an individual to working with several different 
aircraft fleet types, different customers with varying and 
sometimes conflicting requirements and, given the global 
nature of aviation and growing international markets, a 
multinational technical workforce. Business models have 
changed, requiring even frontline workers to take on the roles 
of leadership and teamwork once relegated to upper 
management. Hallmarks once used to determine effective 
leadership and team building capabilities of an upper manager 
are now everyday expectations of the frontline technical team. 
Communication, teamwork and problem solving are no longer 
just good ideas. They are essential, entry-level skills for 
effective cross-functional teams. 
 
With this in mind, it was believed the skills gap identified in 
this paper – the same skills called for by industry – could be 
more explicitly addressed before the graduate enters the 
workforce through the purposeful, hands-on integration of 
collaborative learning projects among courses within the 
degree curriculum. It is well known that hands-on projects are 
motivating and help sustain students’ interest in technology and 
the curriculum. As well, this concept has been used in 
university settings to prevent students from switching to other 
majors [8]. 
 
Purdue University faculty in the Aeronautical Technology 
curriculum have recently developed and begun practicing 
hands-on interaction between two aviation technology courses, 
in a similar fashion to interactions experienced in industry 
among production maintenance and related technical support 
groups. 
 
Faculty determined that an ideal learning platform existed to 
address the need for communication and problem-solving 
experiences at a cross-disciplinary peer level through the 
incorporation of appropriate collaborative technical projects 
between two different technology courses. Among the 
requirements for such a link between courses were realistic and 
relevant projects that remained connected to technology and 
engineering principles with tangible deliverables, but that also 
promoted student-to-student communication, teamwork and 
problem solving. These courses are described below. 
 
AT 402 - Aircraft Airworthiness Assurance 
 
The first is a capstone aviation maintenance management 
course: AT 402 - Aircraft Airworthiness Assurance, which 
simulates a maintenance operation utilising the University’s 

large transport Boeing 737 and 727 aircraft. Senior 
maintenance technology students function as operations 
managers and are tasked with researching, planning and 
implementing a simulated large aircraft maintenance operation 
in which they manage lower level student technical crews in 
accomplishing segments of a specified maintenance check.  
 
Initially beginning with the construction of a simplified 
maintenance process and general job task card development, 
the course has grown to incorporate more robust concepts of 
safety management systems, the use of process mapping in 
problem solving and process streamlining, technical writing, 
the creation of engineering job card change requests, training 
development and delivery, as well as the incorporation of key 
leadership competences in communication, team building and 
process management into laboratory maintenance activities. 
 
AT 408 - Advanced Aircraft Manufacturing Processes 
 
The second course is AT 408 - Advanced Aircraft 
Manufacturing Processes. This course was selected in that 
projects and outcomes for the course fit with the AT 402 
philosophy, targeting both technical and team work/leadership 
competence outcomes. Students in AT 408 have developed 
basic aircraft materials skills from previous coursework  
as regulated by US Federal Aviation Regulations (FARs)  
[1]. Students have learned to integrate larger problem-solving 
skills and next-step processes including structural joint  
design, in-depth manufacturing processes, the use of CNC 
equipment and working within quality control frameworks like 
QC 9000. 
 
AT 408 is a final senior level course performing advanced 
materials manufacturing, and is almost entirely project-based 
allowing students to perform research and design products to 
better understand engineering fundamentals and technology 
applications in industry. It also requires communication and 
planning skills as students acquire the new language of 
manufacturing and take projects from planning to hands-on 
delivery, which includes following all stages of the design 
process, as well as the development of project costs, 
establishing timelines and producing process sheet and work 
instructions.  
 
MAKING IT WORK 
 
Actual aircraft discrepancies identified as possible project 
candidates during the maintenance process in the AT 402 
laboratory are first evaluated for repair options by the AT 402 
maintenance team and instructor approval is obtained to initiate 
a project request for manufacturing support. A non-routine job 
card write up is generated and, just as in industry, placed on the 
local maintenance job board with the part’s status and routing 
documentation.  
 
Once an item has been identified and prepared for routing to 
the AT 408 manufacturing laboratory, specifications are further 
researched and documented on an Initial Project Request form 
prior to routing. This form is then provided to the advanced 
manufacturing laboratory team, where a brief project support 
meeting between the two student teams is then held to further 
discuss and evaluate details of manufacture, cost and delivery 
estimates. 
 
A Team Performance Feedback Form was created and is being 
utilised as one initial testing method to evaluate overall student 
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team performance in both courses. The form is designed to 
measure performance in planning, problem solution setting, 
communication and product final delivery quality in terms of 
customer satisfaction at the team level. 
 
A six-question survey asks each team to assess the other team’s 
aggregate performance for each project initiated throughout the 
semester. Questions one through four assess team performance 
utilising a five-point Lichert scale, and the last two questions 
are Yes-No. The assessment areas are: 
 
1. Planning, preparation and documentation; 
2. Verbal communication during team meetings; 
3. Participation in setting process direction and deadlines; 
4. Incorporation of safety considerations; 
5. Were agreed upon project deadlines met? 
6. Did the final product meet design requirements? 
 
CONCLUSIONS 
 
While the design and manufacture of a useable, airworthy part 
with a timely turnaround is the ideal target in industry, such 
expectations are projected to be, at times, unrealistic given the 
real life constraints of laboratory timeframes, limited resources 
and lack of technical field experience among both student 
groups. However, it is believed the educational value of student 
teams applying skills in communication and problem resolution 
in a hands-on technical work environment scenario is 
significant, closely resembling a common on-the-job scenario 
in industry, and is indeed the more important metric in this 
particular setting. 
 

Although still in the early phases, initial observation of team 
performance in both classes is very promising, bringing an 
added dimension of realism to both laboratories while 
widening the student’s breadth of experience collaborating 
outside of their routine work environments. 
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The yearly 11th Baltic Region Seminar on Engineering Education was organised by the UNESCO 
International Centre for Engineering Education (UICEE) and held Tallinn, Estonia, between  
18 and 20 June 2007. The Seminar attracted participants from 10 countries worldwide. Almost  
40 papers have been published in this Volume of Proceedings, which grossly document and 
present academic contributions to the Seminar. All of these published papers present a diverse 
scope of important issues that currently affect on engineering and technology education locally, 
regionally and internationally.  
 
The principal objective of this Seminar was to bring together educators from the Baltic Region to 
continue dialogue about common problems in engineering and technology education under the 
umbrella of the UICEE. To consider and debate the impact of globalisation on engineering and 
technology education within the context of the recent economic changes in the Baltic Region, as 
well as in relation to the strong revival of the sea economy. Moreover, the other important 
objectives were to discuss the need for innovation and entrepreneurship in engineering and 
technology education, and to establish new links and foster existing contacts, collaboration and 
friendships already established in the region through the leadership of the UICEE. 
 
The papers incorporated in these Proceedings reflect on the international debate regarding the 
processes and structure of current engineering education. They are grouped under the following 
broad topics: 
 

• Opening address 
• Education and training for engineering entrepreneurship 
• Innovation and alternatives in engineering education 
• New developments and technologies in engineering education 
• Quality issues and improvements in engineering education 
• New trends and approaches to engineering education 
• Simulation, multimedia and the Internet in engineering education 
 
It should be noted that all of the papers published in this volume have undergone an international 
formal peer review process, as is the case with all UICEE publications. As such, it is envisaged 
that these Proceedings will contribute to the international debate in engineering education and 
become a valuable source of information and reference on research and development in 
engineering education. 
 
To purchase a copy of the Seminar Proceedings, a cheque for $A70 (+ $A10 for postage within 
Australia, and $A20 for overseas postage) should be made payable to Monash University - 
UICEE, and sent to: Administrative Officer, UICEE, Faculty of Engineering, Monash University, 
Clayton, Victoria 3800, Australia. Please note that sales within Australia incur  
10% GST. 

Tel: +61 3 990-54977 Fax: +61 3 990-51547 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /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 false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AlbertusMedium
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 2400
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /JPXEncode
  /AutoFilterColorImages false
  /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 2000
    /TileHeight 2000
    /Quality 100
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 2400
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /JPXEncode
  /AutoFilterGrayImages false
  /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 2000
    /TileHeight 2000
    /Quality 100
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 Adobe PDF documents for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [4000 4000]
  /PageSize [612.000 792.000]
>> setpagedevice


