
A special thanks must also go to each of my direct company contacts who made accessing their 
networks of a very diverse, cross-section of company engineering groups a reality.  A sincere 

and heartfelt thank  you  for  believing  in and  acting  upon  this   important  research 

endeavor!  
 
As you will remember, the goal of this study was to determine the extent to which the culture of 

engineering was homogeneous.  The importance of this question was to help determine if      
differences within the engineering culture could have either beneficial or detrimental impacts 

on critical knowledge sharing behaviors in the workplace.  Going further, the hope was that      
insights through this research might assist firms in their quest for improving knowledge sharing 
behaviors and practices within their engineering work groups. 

 
The issue of knowledge sharing and transfer in the workplace is as critical now as ever.  Given 
the recent uptick in the domestic economy, engineering associates are feeling more comfortable 

considering job offers outside their existing firm, while at the same time, most retirement      
accounts have bounced back to their pre-recession levels, allowing Baby Boomers to reconsider 

their plans for a traditionally timed retirement 2,3.  In either case, the  issue of ensuring that 
valuable acquired engineering know-how is retained in the firm is no less relevant. 
 

The following pages of this executive summary will walk you through the high level details of 
the study outcome, beginning with the research abstract and ending with how the results can 
most likely offer your firm some food  for thought on  the topic of  engineering knowledge 

sharing.  Because this study was the basis of my Ph.D. dissertation, I confess I had difficulty 
distilling 200+ pages  of a thesis down  to just 10-12 pages.  That said, I would be thrilled to 
discuss additional details and insights of the study with you  individually should you desire; I 

am pretty sure my husband is tired of hearing about it!    -    Enjoy!   

    Hello again from Boilermaker country!  It is great to 
reach out to so many of you who partnered with me in 

2010 and perhaps yet again in this 2012/13 academic 
year to complete the study entitled: “Engineering— 

Defining and Differentiating its Unique Culture.”   

 
Finally, the intriguing results are at hand and I am so 

excited to have the opportunity to share the highlights 
with you.  Before I do so however, I would be remiss if 
I did not acknowledge the fact that research is only suc-

cessful as a team effort.  The results shared within this 
update would not have been possible without over 300 
of you, your colleagues, and subordinates taking the 

time to respond candidly to the electronic survey.   

ENGINEERING CULTURE & KNOWLEDGE SHARING 
 

A single conversation 

with a wise man is 

better than ten years of 

study. 

 ~Chinese Proverb 
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Research Overview 
Why should you 
care about this  

research? 
 

In 2010, over 1/3rd of the 
U.S. population was 50 

years of age or older, and 1 

in 5 turned  65 or older.1   

Irreplaceable engineering 

experts are retiring, and 
with      them  years  of 

accumulated    knowledge 

and wisdom.  

My research targets themes  

focused on gaining under-

standing and  addressing 
this nation’s  critical STEM 

(Science,  Technology, 
Engineering & Math) 

knowledge loss within  the 

industrial sector. 

1.  http://afp.google.com/article/

A L e q M 5 g -

W4yeMsbNpknzofffLTFxOgKI2A, 

AFP 2011 . 

2. Urban Institute; urban.org 

3.  Bloomberg Business WeekGlobal 

Economics, Don't Weep for Boomers 

Close to Retirement. 
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Boomer retirements will 

create a vast number of 

job vacancies.  

 

Nationally, the Society 

of Manufacturing 

Engineers predicts by 

2015, there could be a 

shortfall of 3 

million skilled 

factory workers*. 

 

Understanding the 

Engineering Culture is 

central to responding to 

this critical human 

resource constraint. 

 

 

 

*Education Week.com :  Industries 

Complain of Skilled-Worker 

Shortage 

By Caralee Adams  April 3, 2013 . 
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Defining and Differentiating the 

Engineering Culture 

The following abstract 

was the basis for  

“Engineering—Defining 

and differentiating its 

Unique Culture “. 

 
    Expert knowledge sharing and 

information transfer are topics of 

growing interest in engineering 
education research.  This interest 

is  related to the rapid 

development of Information 

T e c h n o l o g i e s  ( I T ) , 
communication technologies, 

and the realization that many 

capable and experienced 

engineers are exiting the 
workforce due to retirement.   

While collaborative tools such 

as blogs, communal chat boards, 

information wikis and shared 
network resources are often 

suggested as solutions to the 

looming human resource crisis 

across America, few Baby 
Boomer  and  M i l l enn ia l 

engineers readily engage with 

these tools, relying almost 

exclusively on face-to-face and 
email communication to execute 

their engineering duties.  The 

p ract ices  of  t hese two 

generations are critical in  
considering and understanding 

the context of the engineering 

profession, as they represent 

engineers at both ends of the 
“leaving and learning” spectrum.   
 
    Exploratory research by 

Pilotte and Evangelou suggest 
that while technology may be an 

enabling tool supportive of 

engineering communication, 

information sharing intervention 
strategies focused solely on 

technology-based solutions are 

not a panacea for increasing 

knowledge transfer among 
engineers.  Said best by MIT’s 

President Emeritus Vest,  “Even 

though information technology 

is a powerful reality, an 
i n d i s p e n s a b l e  r a p i d l y 

developing, empowering tool, 

computers do not contain the 

essence of teaching and learning, 
which are deeply human 

activities.” (Vest, 2005, p. 4).   

Given that teaching and learning 

interactions are “deeply human 
activities”, they cannot be 

trusted entirely to technology, 

but rather must be explored and 

understood within socially 
constructed and engaged 

settings.  In brief, teaching and 

learning – i.e. knowledge 

sharing and transfer, is a social 

activity that resides in a social 

context governed by social and 

cultural norms.   

 
In engineering practice, what 

factors beyond communication 

tools, are at work within the 

engineering culture that support 
or diminish knowledge-sharing 

(teaching) and transfer (learning) 

activities?  Further, what is the 

distinct milieu and social norms 
that may be aiding or hindering 

the effort to share information 

and knowledge  between 

engineers in practice?  
     

    A broad range of research 

exists investigating the impact of 

c u l t u r e  o n  k n o w l e d g e 
acquisition, individual and 

o r ga n iz a t iona l  l ea r n in g , 

knowledge sharing, innovation, 

improved team effectiveness, 
inclusion and leadership, 

(DeLong, 1997; Faulkner, 2009; 

Ford, Voyer, & Wilkinson, 

2000; Hall & Goody, 2007; 
Jamieson, Edwardson, & 

Lohmann, 2009; Pacanowsky & 

O'Donnell-Truj il lo, 1983; 

Schein, 1992).  That said, our 
understanding of engineering 

culture and engineering social 

norms impact on knowledge 

sharing and knowledge transfer 

activities is limited.  This 
proposed quantitative study will 

examine aspects of engineering 

culture and social norms related 

to engineering practice in the 
workplace.  The goal of the 

study is to describe factors and 

their inter-relationships that may 

be influencing and directing 
engineering behaviors.  In 

particular, we hope to examine 

practices that are specific to 

social integration into the 
engineering workgroup, day-to-

day communicat ion, and 

knowledge sharing/transfer. 

   

Results of this study will benefit 

the industrial sector by 

gener a t ing  in s ight s  f o r 

increasing knowledge sharing 
and transfer in the context of a 

t rans i t ioning engineer ing 

workforce.  A generation 

specific view will help assess 
risks and opportunities that may 

exist but have been previously 

undiscovered.   

 
This study will innovate by 

laying a critical foundation for 

this largely unexplored topic of 

vital importance to our nation’s 
industrial sector.  Aspirationally, 

we hope that policy makers 

whose focus is set on spurring 

economic development and 
maintaining the nat ion’s 

l e a d e r s h i p  p os i t i o n  i n 

engineering, technology, and 

entrepreneurship will be drawn 
to its fact based results and 

conclusions. 

 

 
Key words:  engineering 

culture, generations, workforce,  

knowledge transfer. 

http://blogs.edweek.org/edweek/college_bound/2013/04/industries_complain_of_skilled_worker_shortage.html
http://blogs.edweek.org/edweek/college_bound/2013/04/industries_complain_of_skilled_worker_shortage.html
http://blogs.edweek.org/edweek/college_bound/2013/04/industries_complain_of_skilled_worker_shortage.html


“It is necessary for 

a man to go away 

by himself ... to sit 

on a rock ... and 

ask, 'Who am I, 

where have I 

been, and where 

am I going?”  

 

- Carl Sandburg 
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Is Dilbert,  

Big Bang Theory, 

MacGyver, and  

old black and white 

photos of  

Amelia Earhart  

the best we can do 

to  

describe  

engineering—  

really?  

     After reading the research abstract, 

some of you may be scratching your head 

wondering how I made the leap from 

knowledge sharing to engineering culture; 

please allow me a moment to explain the 

rationale.  The process of creating 

knowledge in industrial experts is thought 

to be comprehensive in nature, meaning 

that knowledge creation (engineering 

knowledge in our context) is developed 

through community, communal rules, 

professional acceptance for division of 

labor, the formation of how work objects 

develop meaning among the users in the 

group,  and by the relative importance of 

subjects that become frequent topics of 

discussion (Engestrom, 1987).  This 

description of knowledge creation mirrors 

elements of what forms both national and 

institutional cultures, that is to say, the 

beliefs, values and behaviors of 

individuals within a group establish the 

culture of that group.  
 

     So much is written about engineering as 

an educational pathway or profession, 

however development of a holistic, 

quantifiable, perspective of engineering as 

a functioning sub-culture within the 

world of business is missing.  This 

could be due to a perception that 

engineering as a profession is too 

multifaceted and diverse to capture in 

a singular set of descriptive terms.  

Yet, projecting an image of 

engineering culture – even an 

incomplete image portrayed simply 

through perceived practices, can be 

very important in aiding young 

people who are considering the field 

of engineering as a career.  In 

particular, this information may help 

them see more accurately how they 

can fit into the culture of the 

profession.  Further, by providing an 

“as is” description of engineering 

through a cultural model,  we can  

begin to evaluate aspects of the 

culture that may be either 

contributing to or hindering the 

knowledge sharing activities we so 

desperately need to foster within 

engineering teams and work groups.  
 

 

What will we see if we  

allow engineers to describe their 

own culture—through perceived 

practices and norms? 

Why Investigate the Culture? 

Engineering Culture—What Hofstede Says... 

     The list of those who study workplace culture seems (and is) endless.  One person in particular however 

struck a chord with me by describing culture in terms of two dimensions:  practice and values.  Since 

engineering is often referred to as a profession of practice, the opportunity for potential alignment seemed 

obvious.  Hofstede (Hofstede, et al., 1990) provided empirical evidence that the perceived practices of a 

work group have more influence on the work culture than do their values, and these practices were 

generally not influenced by demographic aspects of a workgroup (gender, race, age).  Instead, he claimed that 

work culture differences appeared only to be influenced by factors such as industry type, nationality (national 

location of the group) or external environmental factors (significant events). 

 

Practices in the cultural context that Hofstede envisioned represent behaviors that emerge from a work 

groups’ accepted symbols, heroes, and operating rituals. (Hofstede, 1991, pp. 7-9).  These practices are then 

measured using a five-point Likert scale along six distinct dimensions:  Process versus Results (PVR),  

Employee versus Job oriented (EVJ), Parochial versus Professional oriented (PVP), Open versus Closed 

(OVC), Loose versus Tight controlled (LVT), and Normative versus Pragmatic (NVP).  Understanding 

Hofstede’s operating definition of each scale dimension is critical toward interpreting the final study results, 



so they are provided in abbreviated form in the table that follows.  In this study,     

Hofstede’s model and the six dimensions of culture were used to evaluate and 

accomplish the following: 
 

1) Quantify the descriptive dimensions of the practicing engineering culture. 

2) Determine to what extent there is a homogeneous engineering culture - or 

elements of culture, representing the various engineering disciplines. 

3) Explore if the generation one is born into (based birth year) plays a role in 

defining engineers’ cultural norms. 

4) Determine if a specific engineering cultural profile can be associated with 

demographic or employment based factors (i.e. gender, race, industry 

sector of employment). 
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“Everything has 

been thought of 

before, but the 

problem is to think 

of it again” 

 

— Johann Wolfgang 

von Goethe  

Cultural Dimension  (1) (2)  

(1) Process vs.  
(2) Results orientation 

- means oriented  
- risk avoidant  
- limited personal input 
- repetitive tasks  

- goals oriented  
- risk acceptance 
- high personal input  
- changing tasks  

(1)  Employee vs. 
(2)  Job 

- cares about employee beyond 

work related tasks 
- sees employee as asset/

resource of company 

(1) Organizational vs.  
(2) Professional  

- norms of the organization/

group are universal  
- identity is provided by or-

ganization/group  
- family life is important 
- personally short term orien-

tation  

- private life and business 

life are separate  
- task competence is impor-

tant 
- personally long term orien-

tation 

(1)  Open system vs. 
(2)  Closed 

- open to newcomers  

- anyone can fit in; new  

  employees need only a few 

days to assimilate  

- closed and secretive  

- only “special” people fit in 

-  requires more than one 

year to assimilate  

(1) Loose vs.  
(2) Tight control  

- costs are unimportant  
- meetings do not commence 

on time  
- casual and joking approach 

about the company/group 

and work  

- cost oriented  
- meetings are on time  
- few jokes about the opera-

tion of the company/group 

and work  

(1) Normative vs.  
(2) Pragmatic  

 

- keeping the rules  
- keeping the procedures 
- dogmatic view of ethics  

- customer orientation  
- result is more important 

than procedures  
- pragmatic view of ethics  

Hofstede’s 6 Cultural Dimensions Described  
(Hofstede, et. Al 1990) 

Engineering Culture—cont. 
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     Nearly 350 engineers participated in this one of a kind 

study, and the results revealed that the profession of 

engineering practice is not fully homogeneous in nature.  

Specifically, there were statistically significant differences 

detected in some cultural dimension mean scores  when sub-

groups associated with gender, generation, ethnicity, and 

industry sector were closely examined using ANOVA 

statistical techniques.   

Interestingly, there were no 

statistically significant mean 

differences detected across any 

of the six cultural dimensions 

when the population sub-groups 

def ined  b y eng inee r ing 

discipline were compared.   
 

A Professional Snap-Shot 

     A tentative “as is” central 

tendency engineering cultural 

profile was developed from the data’s mean values to 

describe and quantitatively define the profession in an 

informative way.  Using the six dimensions of cultural 

practice and results from this study, we can report for this 

sample population the engineering culture is characterized as:  
 

 more results than process oriented, 

 slightly more employee than job oriented, 

 slightly more professional than parochial, 

 more open than closed, 

 somewhat more tightly controlled than loose, 

 nearly perfectly balanced, normative to pragmatic. 
 

The two diagrams provided to the right display the same data 

using different presentation formats in hopes of appealing to 

everyone’s sense of data representation in one form or another. 
 

Mars or Venus? 

       Many of you will remember the book written by John Gray in the early 1990’s entitled “Men are from Mars, 

Women are from Venus”;  apparently the engineer’s in this study forgot to read the book.  As you can probably 

visually infer from the diagrams provided, though there were some differences noted among genders across 

the cultural dimensions, the cultural differences were not found to be statistically significant.  On average 

compared to males, females perceived the engineering cultural practices around them to be only slightly more 

results oriented (-.08), less job oriented (+.05), more professional than parochial (-.05), more open (+.09), more 

tightly controlled (-.11) and nearly indistinguishable from their male counterparts on the dimension of normative 

versus pragmatic (-.02 normative).  
 

This absence of mean gender score differences seems to fly in the face of most existing gender-based research 

within engineering, and engineering education specifically.  That said, when I dissected other specific sub-group 

variables such as industry sector or manufacturing type, gender specific differences were detected at a statistically 

significant level, in the small to medium effect size depending on the variable being examined. 
 

What does all this tell us?  Well, in words that will bring little comfort to my engineering audience—it depends.  

Any time you are working with statistical measures of central tendency (mean, median, mode, etc.) by the very 

Engineering Culture:  the Bottom Line 

“The engineering 

culture is NOT uniform  

across industry sectors,  

but is across all 

engineering disciplines 

evaluated in the sample 

population.” 

1

2

3

4

5

Process vs. 
Result

Employee vs. 
Job

Parochial vs. 
Professional

Open vs. 
Closed

Loose vs. 
Tight

Normative 
vs. Pragmatic

Engineering Total Male Female

Process Result

5 4 3 2 1

     

Employee Job

5 4 3 2 1

Parochial Professional

5 4 3 2 1

Open Closed

5 4 3 2 1

Loose Tight

5 4 3 2 1

Normative Pragmatic

5 4 3 2 1

Engineering Cultural Practices Profile 



     Prior research by this author (Pilotte & Evangelou, 2012) 

indicated distinct generational differences among engineers when 

examining their communication practices and preferences at work. 

That said, this study yielded no statistically significant 

generational differences across the six cultural dimensions when 

looking at generational categories of Baby Boomer, Generation X, 

and Millennials.  This seems to suggest that while individually our 

engineering work practices may differ to some extent (i.e. how and 

what we use to communicate with at work), on whole, across these 

three generations we perceive the culture to be quite uniform, 

perhaps dismissing the individual differences we observe around us.   
 

This would generally be the time that someone could (or should) ask about the nuance between individual 

participant’s perception versus the reality of a given situation.  Interestingly, research suggests that 

perceptions tend to serve as legitimate proxies for reality due to a phenomena known as behavioral 

confirmation (Snyder & Swann, 1978).  Essentially, based on individual perceptions people tend to direct 

their social interactions in ways that confirm their beliefs.  In other words, what you see (perceive), tends to 

be what you get (reality). 

definition of the measure, you are “washing out” the effect of the extreme values in favor of 

those values more commonly occurring in the population sampled.  However even close 

examination of the standard deviations or the actual data of the two genders found little 

indication of extreme score outliers.  In general, this seems to indicate that for those who choose 

to work in the engineering environment, they share a mutually defined perception of the culture, in spite 

of gender, except in very specific contexts and settings.   
 

Alternatively, for firms/work groups that have low female engineering representation, they may be well 

served by closely examining the work practices and behaviors (i.e. culture) of their group, since even “main 

stream” female engineers appear to be rejecting their norms.  The issue to consider is what does the absence 

of women in the work group really say about the operating practices of the group?  Further, what can or 

should be done to be more inclusive?   

What about “Generational” Differences ? 
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An Engineer Really is an Engineer... 

     Having worked as an industrial and manufacturing 

engineer, I often wondered what it was that made one 

discipline of engineer unique from the others, ignoring of 

course the obvious technical expertise and subject matter 

mastery.  Embedded in this study on engineering culture, was 

the quest to determine if and how the various engineering 

disciplines were different when evaluated on the six cultural 

dimensions.  Quite to my surprise, although there were 17 

distinct engineering disciplines represented in the 339 person 

sample population, there were no statistically significant 

differences detected across any of the cultural dimensions 

between the engineering disciplines.   

Engineering Discipline  

Participant Demographics 

Engineering Culture the Bottom Line—cont. 
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     Industry sector generated the greatest number of detected cultural practice 

differences over all other variables evaluated. Not only were main effect differences 

detected, but interaction effects between industry sector and gender were also 

occasionally found.  For example, examining the statistically significant differences in 

the loose versus tight dimension, healthcare engineers found their workplace 

practices to be a more tightly controlled environment than did those working in the 

professional services industry who scored the lowest.  Whereas within the normative 

versus pragmatic dimension, engineers in the manufacturing sector perceived greater 

adherence to rules and protocol than did those who work in the distribution, 

warehousing, and transportation industry.   
 

At a more detailed level of evaluation, conditionally related differences were noted in the 

process versus result dimension, such that gender effects on the dimension mean score 

varied by industry sector.  In this interaction condition, male and female engineers in 

healthcare and agriculture/construction/mining industries perceived their work 

practices in exact opposite ways (i.e. females in healthcare perceived their work as the 

most results oriented, while their male counterparts scored their perceptions at the lowest 

level among other industries).   
 

Looking into other dimensions, male engineers in the agriculture/construction/mining 

industries perceived their work practices to be the most employee oriented, while 

those in the unspecified “other” industry sector  viewed their work environment to be 

more job oriented.  Note that participants who selected “other” for industry did so if they 

were unsure of what primary industry they served.  In contrast, female engineers 

representing the manufacturing sector perceived their work culture to be the most 

employee oriented among other industrial sectors. 
      

     Going deeper into  the specifics of manufacturing sector participant responses (73% 

of all participants), more interesting differences were revealed.  Again in the normative 

versus pragmatic dimension of cultural practice, gender sometimes affected the reported differences to a 

statistical level of significance, yet both male and female engineers in manufacturing of defense and 

aerospace goods perceived practices to be more procedure oriented (normative) than participants in 

any other manufacturing category.  This is perhaps an expected result given their environment of 

regulatory and governmental oversight.  In contrast, male engineers engaged in the manufacturing of 

construction materials perceived their culture to be the most pragmatic in approach, while alternatively  

 

Industry Sector—You are you what you make! 
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Industrial Sector 

Participant Demographics 
f e m a l e  e n g i n e e r s  p e r c e i v e d  

manufacturing in other consumer focused 

manufacturing (i.e. computers, food 

processing) the most pragmatic among all 

types of manufacturing.   
 

     In terms of statistically significant 

findings overall within manufacturing, 

defense/aerospace cultures easily took the 

most normative rating across all other types 

and the equipment and robotics 

manufacturing was perceived to be the 

most culturally pragmatic according to 

engineers in that  manufacturing sector. 



Cultural Strengths & Weaknesses     

     Aspects of accepted cultural practices within a 

work environment have the capacity to be both 

beneficial and potentially destructive to the cause of 

knowledge sharing within a firm.  For example, 

normative group practices are instrumental in 

providing organization around activities and can 

foster a form of structured understanding, while 

concurrently they influence how we view situations, 

and ultimately serve to construct, and manage our 

impressions (Goffman, 1974).  In relation to 

engineering practice, normative work practices can 

serve as an unspoken training manual to novice 

engineers as they enter the workplace.  Through 

passive observation, a newly hired engineer begins to 

construct their individual interpretation of the role, 

rights, and “rules of the road” within their workgroup 

and the profession at large, aiding in their initial 

professional orientation.  For seasoned employees, 

the self-enforced engineering norms are evolved 

operating imperatives, time trialed boundaries 

motivated by the presence of incentives and/or the 

avoidance of group sanctions (Hechter & Opp, 2001).   
 

     Kunda (Kunda, 2006) has suggested that in 

companies with strong, deeply 

engrained work cultures with 

whom demands (spoken or 

unspoken) suggest absolute 

adherence, the engineers 

d e m o n s t r a t e  a  n u m b 

insensitivity to the value of 

individuality within the group.  

Others interpret this type of 

“homogeneous” culture as 

both strong and results 

oriented (Hofstede, et al., 

1990, p. 302).   
 

For companies considering 

     While pursuing my MBA I had the pleasure to work with a wide range of tremendously 

talented business executives from the greater Atlanta area and beyond.  One in particular I will 

never forget, in part due to her habit of interrupting people’s explanatory presentations by 

barking out “get to the point—what’s the big so what?!”.  While personally taken aback by her 

gruff approach, to this day I am reminded to never lose sight of the urgent need to provide 

practical utility in my research and to ensure the intended audience is able to clearly answer 

the question ...“so what?” from the results. Aiming for clarity and a sense of value add, the following 

discussion offers thoughts on why the these research findings might benefit your firm or work group, by 

providing a fresh perspective for considering knowledge sharing practices within engineering.  
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The Big So What— Practical Research Consequences for a Defined Engineering Culture 

how to retain and reuse knowledge capital, it seems 

critical that a balance must be struck between the 

strength of a “unified” engineering work culture, 

and one that maintains flexibility and avoids being 

domineering over minority viewpoints within the 

work group.  Failing to strike such a balance could 

lead to a work group that is so aligned that 

innovation is stifled due to lack of varied 

perspectives.  Broad perspective taking is also vital 

for individuals to find common ground on which to 

facilitate knowledge exchange with co-workers.   
 

These so called strong engineering groups when 

faced with organizational disruptions or re-

organizations, can also develop serious distrust of 

those they perceive as group outsiders, which has 

the potential to seriously impede knowledge 

sharing behaviors (Merton, 1972).  At a time when 

firms are having to re-imagine their value 

proposition and re-structure to maintain 

competitive advantage, this point should not be lost 

on engineering leadership.  Trust development is 

central to strong and effective communications.  

An engineering organization lacking the ability to 

trust is an organization probably lacking in its 

capacity to share lessons 

learned and critical best 

practices. 
 

     So, what exactly is 

engineering leadership left 

to do?  Not developing a 

strong (i.e. homogeneous) 

engineering group identity 

and standardized practices 

(i.e. culture) can lead to 

chaos,   while  one  too   

well developed  can  spiral   

into isolation  and         

lackluster performance.   



The engineering cultural practices profile developed 

through this research appears to be indicating that as 

a profession on whole, the engineering culture has 

assumed some natural level of balance.  Further, 

the results seem to suggest that ongoing 

attentiveness toward infusing aspects of diversity 

(be it generation, gender or race-based) is a good 

strategy to help guide the engineering culture from 

becoming the “fully homogeneous” culture that can 

be prone to traits working at odds with knowledge 

sharing behaviors.  
 

Knowledge Sharing Insights  
     Looking closely at the engineering cultural 

practices profile developed from this study, we can 

highlight possible strong points and opportunities for 

improving  knowledge sharing within the domain of 

engineering practice.  Beginning with the process 

versus results dimension, a leaning towards results 

instead of process orientation may indicate a certain 

flexibility and tolerance of alternative approaches for 

accomplishing essential engineering ends.  For 

newcomers and engineers with diverse backgrounds 

and skill sets, this might clear 

the way for incorporating their 

novel or “non-conforming” 

approaches  into the work 

group’s practices.  Possible 

real-life examples might 

include a mechanical engineer 

whose designs are inspired by 

art rather than by exposure to 

fabrication machine shop 

processes (Gao & Ramani, 

2012); or, perhaps an 

automotive engineer that seeks 

and shares expertise using 

social media and YouTube to solve reoccurring 

technical problems (Schein, 2010).   
 

     In terms of employee versus job orientation, the 

near neutrality of the engineering profile suggests 

that to encourage change within the firm, there could 

be a opportunities to tap into concepts from  

motivational theory.  Specifically, the development 

of meaningful incentives for the work group may 

help encourage and reinforce favorable knowledge 

sharing behaviors.  Such incentives, if well devised 

and applied,  offer an opportunity to reshape 

engineers’ perceptions of how the company values 
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The Big So What— cont. 1 

them beyond their capacity toward completing work 

goals, therefore “moving the dial” in a positive way 

for the employee versus job dimension score.   

 

     Tighter (versus loose) controls, as perceived by 

the sample population in this study, may speak to the 

entrenched criticality and high threshold standards 

that engineers as a profession are expected to deliver.  

Though not reaching statistical significance, female 

engineers perceived these “tight practices” to be 

more pronounced.  A perception of tighter control 

may also be an artifact of the dominant industrial 

sector (manufacturing) represented by the sample 

population.  Tighter high-level practices and 

operating norms within a firm perceived by engineers 

are most likely aimed at minimizing financial risk 

born at the hands of employee miscalculations and 

perhaps even engineering “experimentation”, yet 

such policies and procedures should not be left 

unquestioned.   
 

     Interestingly, some 

suggest that the presence 

of stringent workplace 

controls are at odds with 

the incoming Millennial 

workforce (Lancaster & 

Stillman, 2002).  This 

study’s participants from 

M i l l e n n i a l  a n d 

G e n e r a t i o n  X 

generations both viewed 

the workplace tighter 

than their Baby Boomer 

“Failing to strike a 

cultural balance 

could lead to a 

engineering work 

group that is so 

aligned that 

innovation is 

stifled ...” 



engineering peers. Organizationally, as firms onboard 

the lesser-experienced Millennial engineers, it may 

be beneficial to provide some form of risk 

management education via an orientation program in 

order to satiate the reported demands of Millennials 

to understand the necessity for such strict controls 

among their workgroup (Lancaster & Stillman, 

2002).  Though such training may seem “over kill” to 

the practically minded Generation X’er’s reading 

this, it is execution of this level of sensitivity to 

alternative perspectives and perceptions  that will 

determine which firms/work groups win the race for 

the best available engineering talent in the long-run. 
 

     Finally, the normative versus pragmatic 

dimension gets at the heart of an engineering work 

groups’ willingness and desire to digress from history 

and protocol to allow for perhaps more responsive 

and innovative operating practices—especially those 

made available through shared perspectives from 

people inside or outside their team.  The overarching 

normative versus pragmatic profile from this study 

seems to endorse an “everything in moderation” 

posture, while also exposing that industries and 

manufacturing environments involving defense and 

aerospace keep a strong foothold in normative 

practices.  These results conjure scenes from the epic 

film Apollo 13 (Universal Pictures, 1995).  In 
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particular, the scene in which 

after months of having the 

astronauts perform flawlessly 

p r a c t i c e d  o p e r a t i n g 

procedures, NASA engineers 

are forced to walk these same 

engineer/astronauts through an 

unproven assembly procedure 

to fabricate a lifesaving CO2 

filter constructed from a hodge

- p o d g e  o f  a v a i l a b l e 

components and duct tape.  In 

the ultimate act of cruel irony, 

the cover of the astronaut’s procedures manual is 

used as a critical assembly component for the filter.  

Certainly, in the industry of aerospace where errors 

can result in catastrophic losses, a leaning toward 

normative practices and less ad-hoc approaches 

makes complete sense.  That said, as seen in the 

movie, the lesson for all industries employing 

engineers must be to remember how to be innovative 

and pragmatic and to think flexibly and openly to 

options when given the opportunity, so you have the 

skill set at hand when it counts most. 
 

     Lessons for engineering as a culture therefore 

exist at both ends of the normative versus pragmatic 

measurement dichotomy.  First, at what point does a 

strong normative posture and strict deference to past 

practice become an unyielding straight jacket 

suffocating opportunities for new ideas and 

approaches.  Lucena (Lucena 2006) suggests that 

engineers’ leaning toward operating flexibly is a 

mindset and attribute that should be taught and 

developed early in student 

engineers’ formation.  

This flexible engineering 

orientation is also critical 

to ensure knowledge 

sharing practices, tools, 

and st rategies are 

embraced and frequented 

by all members of a team to be impactful. 
 

 

Alternative to a perspective of ultimate cultural 

inflexibility, engineering groups must also cautiously 

resist overt pragmatism that begins to tip the scale 

toward so-called knee-jerk reactions that may be 

haphazard in nature.  Many firms have implemented 

company-wide standard operating procedures to 

“sensitivity to 

alternative 

perspectives and 

perceptions  

will determine which 

firms will win the 

race for the best 

available engineering 

talent.” 



reduce haphazard responses through such business 

process systems as ISO (International 

Standardization Organization) and Six Sigma.  Often, 

such programs help avoid the “this is the way we 

handle such problems” form of knowledge sharing 

which can be prevalent with firms with very seasoned 

and experienced personnel.  Lead by legions of 

engineering experts dedicated to project scope, 

analysis, and implementation success, Six Sigma can 

help lead engineering teams toward mutually 

accepted data driven  solution sets, rather than ones 

based on tradition or engrained personal mindsets.   
 

For now, the engineering cultural practices profile 

developed in this study seems to indicate a profession 

that is happily operating within the middle ground, 

yet research suggests migration toward either end 

could prove detrimental in different and meaningful 

ways. 
 

Cultural Intervention 

     Where culture is not an obvious barrier to 

knowledge sharing practices, culture (or sub-cultures) 

can direct the essence of the information that is 

shared (or withheld) from parties inside and outside 

the workgroup. We can conceive of engineering 

management’s desire to formally influence the 

engineering culture in ways that would encourage 

this knowledge flow.  Existing knowledge sharing 

interventions aimed at directing engineering culture 

range from establishing formal new employee 

mentoring programs, to installation of the latest 

program management software.  Alternatives 

however could also involve incorporating a 

purposeful, visible, and somewhat structural 
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intervention.   
 

One such strategy for addressing disconnects and 

improving knowledge flow across cultural 

dimensions within a work group involves the creation 

and appointment of some form of so-called 

knowledge broker (KB).   Use of such a role is one 

approach that is gaining traction in the IT and 

healthcare industries to address their knowledge 

management issues.  These individuals (KB’s) serve 

as designated translators, ambassadors, and catalysts 

within organizations to establish improved working 

relationships and bridge gaps in both understanding 

and culture-based differences in applied practice.  For 

the profession of engineering whose very essence 

involves solving problems, we can refer to  Hargadon 

(Hargadon, 1998) for possible benefits of using 

knowledge brokers,… 
 

 “Scientists, artists, academics and 

others involved in creative problem-

solving efforts often build innovative 

new ideas by recombining existing ideas 

from a range of domains, fields, or 

disciplines… Knowledge brokering 

offers a perspective on innovation and 

innovators that recognizes the value not 

of invention but of inventive 

combination.” (Canadian Health Services 

Research Foundation, 2003, p. 8).   
 

 

From those in the domain of healthcare and medical 

sciences we get another view of the concept and 

value of knowledge brokers as agents of cultural gap 

filling,… 

 

“Wise men 

learn by 

other men's 

mistakes,  

fools  

by their own” 

Chinese 

Proverb 



 “Knowledge brokering is one of the 

human forces behind knowledge 

transfer.  It's a dynamic activity that 

goes well beyond the standard notion 

of transfer as a collection of activities 

that helps move information from a 

source to a recipient.  Brokering 

focuses on identifying and bringing 

together people interested in an issue, 

people who can help each other 

develop evidence‐based solutions…

Knowledge brokering supports 

knowledge-based decision-making by 

encouraging the connections that ease 

knowledge transfer” (Canadian Health 

Services Research Foundation, 2003, p. 6).   
 

     The beauty of the knowledge broker concept is 

that it leverages and at the same time places great 

value on individuals with both exceptional technical 

expertise, and the skill to build community.  This 

combined skill set is especially valuable in settings 

where engineering teams are not co-located, they lack 

shared constructed knowledge, or where established 

work practices have not yet been established (Johri, 

2008).    

Operationally, beyond determining if knowledge 

brokering would be a good fit for your engineering 

group, firms need to carefully consider how to log, 

examine, resolve for the long term, and 

institutionalize the many scenarios that the 

knowledge broker would encounter and moderate.   
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The use of knowledge brokers is certainly not a fail-

safe remedy or without cost or effort, yet it is  

another innovative and perhaps overlooked vehicle to 

moderate cultural diversity within engineering work 

groups, while offering the potential for improved 

knowledge sharing and exchange.  
 

The Big So What? 

     Until now, the professional practice of 

engineering has operated without a publicly 

accessible, quantifiable profile through which its 

behaviors and norms could be presented, illuminated, 

and discussed.  The creation of a base-line 

engineering culture profile is a metric of sorts which 

can be used to examine inform an engineering work 

group’s ability to address critical needs associated 

with knowledge sharing, or any number of 

continuous improvement initiatives that may be 

deemed important in the context of an engineering 

work setting. 
 

The reality is, there is no silver bullet to solve our 

nation’s critical knowledge loss issues, however this 

study which has described the engineering culture in 

terms of practice, has identified the role of 

industrial sector on that culture, and 

discovered that demographics can influence 

the cultural practices of engineering, 

including those that involve knowledge 

sharing. Through thoughtful evaluation and 

introspection, each engineering group can 

begin to purposefully improve their posture 

towards knowledge sharing and work 

toward curbing detrimental behaviors found 

prevalent within their work group culture. 
 

     This study also offers the engineering 

education community a unique view into the 

rarely visited world of professional 

engineering practice.  The perceptions 

gathered through this research provide an 

insightful and descriptive new image of 

engineering, exposing the importance of engineering 

work culture on knowledge sharing behaviors.  Given 

this view, a vibrant dialogue can begin through which 

the engineering profession, engineering education 

community, and industry at large can discuss, debate, 

and elaborate upon the critical knowledge 

management issues facing our nation. 
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     Theodore Roosevelt once said 

“Far and away the best prize that 

life has to offer is the chance to 

work hard at work worth doing.”1
 

I consider my most recent version 

of a career re-write, my 

opportunity to work hard at work 

that is undoubtedly worth doing. 

I hope that many of you will agree 

that to help solve our nation’s 

greatest industrial knowledge 

crisis in modern time is an 

endeavor worth diverting a sure 

career for.  Further, many of you 

need not look further than your 

own children, when considering 

the importance of guiding young 

minds toward professional 

success. 
 

     I hope you have enjoyed this 

most recent research update, and 

will spend a moment to consider  

other ways we can consider this 

and  many other important topic 

areas in engineering education 

research.   To this end, I welcome 

your thoughts, comments, and 

suggestions as we work together 

to find great meaning in the great 

profession of engineering. 
 

For more  information on this and 

other engineering education 

research feel free to contact me at 

the email provided on the back 

cover.  
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