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Evaluating Quality/Process Management Courses in Graduate Engineering 
Management Curriculums 

 

Abstract 

The present day business environment governed by intense competition and rapid globalization 
has made Quality and Process Management very important tools in the repertoire of any 
Engineering Manager. With this in mind, an investigation into the current aspects of Quality 
/Process Management courses as taught within an Engineering Management (EM) graduate 
education was undertaken. The fundamental objective of the current research rests in exploring 
the structure of Quality/ Process Management courses that are taught as part of EM graduate 
curriculum. A set of Quality and Process Management topics were identified and subsequently 
prioritized, using a survey of the Quality instructors or EM Program Directors, to assess their 
relative criticality. The findings of this research are expected to provide a guideline to EM 
curriculum developers to evaluate and improve the structure of their own Quality /Process 
Management courses, and in the process improve the overall quality of their EM program.   

Keywords: Quality Management, Process Management, Engineering Management (EM), 
Ranking, Graduate Engineering Management Programs    

Introduction 

Over the years, quality management has been applied as a way of improving activities and 
performance in organizations 3, 6, 7. The corporate sector has universally recognized the 
importance of quality in their products and services as a vital tool for achieving and sustaining 
competitiveness 5.  The importance of quality management has subsequently transcended from 
the industry to academia and has become an integral part of most graduate Engineering 
Management programs. This is especially true in EM since the blurring boundaries between 
management and engineering leads to a large number of graduate engineering managers being 
part of project teams that involve a substantial amount of quality / process management 
activities. As a result, it has become imperative for any graduate EM program to include 
quality/process management as a part of their EM curriculum. These courses on quality/process 
management introduce the graduating engineering manager to a plethora of quality/process 
management topics.  However, not all of them receive an equal emphasis by the instructor, nor 
potentially by the organization they join post graduation, as well. However, there is a 
considerable dearth of open literature on EM education discussing the relative importance of 
quality/process management topics that are taught as a part of any graduate EM program. It is 
expected that the current research will shed some light on the current importance of the 
discussions within this topic. 

The purpose of this paper is to evaluate the relevance of quality/process management topics as 
taught in any graduate engineering management curriculum. Beginning with a brief discussion 
on the relevance of quality/process management, the paper goes on to identify a set of relevance 
topics that should form the part of any quality/process management course. The identified topics 
are subsequently prioritized with the aid of a survey in order to assess their relative criticality. 
Conclusions were then drawn from the research results and recommendations provided along 

P
age 22.646.2



 

with poss
course de
quality/p
managem

Importa

Globaliza
dramatic
Quality/p
influence
managers
practice o
addressin
standardi
variation
the comp
integrate 
customer
successfu
should ho

Research

The fund
and prior
curriculu

R
O

R
S

R
F

sible directio
evelopers ca
rocess mana

ment program

ance of Qual

ation of the m
ally changed
process mana
es in the EM
s as a part of
of quality/pr
ng the overal
ization betw

n within the s
petitive edge

employees, 
r satisfaction
ul engineerin
old a positio

h model  

damental que
ritization of a
um. Figure 1 

Research
Objective

Research
Stages

Research
Findings

ons for futur
an utilize the 
agement cou
ms, with part

lity / Proces

manufacturi
d the role of 
agement, alo

M field. As a r
f their organ
rocess manag
ll process, ra

ween business
system in ord
e of an organ

suppliers an
n through cu
ng managem
on of extreme

estion that th
a set of qual
provides the

Figure

• E
m

h 
e

• (A
qu
cu

• (B

h 

• A
E
d

h 
s

re research. E
findings of 

urses to bette
ticular emph

ss Managem

ng base, cou
engineering

ong with oth
result, qualit

nizations logi
gement impr
ather than th
s units) appr
der to produ

nization. Furt
nd customers
stomer focus

ment practice
e importance

he present re
lity/ process 
e reader with

e 1. Overview

valuating th
management t

A) Identifyin
uality/proces
urriculum 
B) Prioritizin

A list of iden
EM program
develop cour

 

Engineering 
this study to

er reflect curr
hasis on certa

ment to any E

upled with ad
g managers in
her domains 
ty/process m
istics and pr
roves the eff

he ‘silo’ (i.e.,
roach. Qualit
uce more con
thermore, qu
s in the over
s. Since all o

e, in it eviden
e to any eng

search attem
managemen

h an overvie

w of the pro
 

e relative im
topics as a p

ng a set of top
ss manageme

ng the identif

ntified and pr
m directors an
rses in qualit

managemen
o help orient
rent trends in
ain topics ov

EM Curricu

dvances in in
n organizatio
of managem

management 
oject manag
fectiveness o
, the lack of 
ty/process m
nsistent quali
uality / proce
rall process. 
of these issu
nt that qualit
ineering. 

mpts to answ
nt topics pert
ew of the pro

posed resear

mportance of 
part of a grad

pics that sho
ent course ta

fied topics to

rioritized set
nd course de
ty/process m

nt program d
t and restruct
n graduate e
ver others. 

ulum 

nformation t
ons 4.  As su

ment, have be
is embraced

gement proce
of a system a
collaboratio

management 
ity, in the pr
ess managem
 In addition,
es are integr
ty / process m

er deals with
tinent to any
oposed resea

rch 

f a set of qua
duate EM cu

ould be inclu
aught as a pa

o assess their

t of topics th
evelopers to d
management

directors and
ture their 

engineering 

technology,
uch, 
een major 
d by engineer
ess. An effec
as a whole by
on and 
can control 

rocess impro
ment practice
, it enhances
ral for a 
management

h the evaluat
y graduate EM
arch. 

ality / proces
urriculum 

uded in 
art of gradua

r relative cri

hat might aid
design and 

d 

has 

ring 
ctive 
y 

oving 
e can 
s 

t 

tion 
M 

s 

ate EM 

iticality

d the 

 

P
age 22.646.3



  

Figure 1 divides the overall research process into three phases – objective, stages and findings. 
Discussions with the EM academicians revealed that in spite of the vast importance of 
quality/process management as a part of any EM curriculum, the courses were not always 
structured properly and assigning weights to assess the relative importance of the topics was 
subjective and therefore, potentially inaccurate. These discussions, coupled with the severe 
dearth of open literature on this issue, served as a motivation for the research. Once the objective 
of the research was determined, the next stage was to identify and subsequently prioritize a set of 
important topics that were deemed to be a part of most quality / process management courses 
taught in a graduate EM program. The detailed methodology followed in conducting the current 
research is discussed in the following section on research methodology. The findings of the 
research were a well-defined and prioritized set of topics that should form an integral part of any 
quality/process management courses taught in an EM program.  

Research methodology 
 
Following the development of a conceptual model representing the main ideas of interest, the 
next stage was to determine the research methodology. The methodology for the research and 
data gathering was based on a previous research conducted by Ganguly et al. 2. Literature 
reviews, brainstorming, discussions and surveys comprised the main techniques used to arrive at 
the research results. Choosing the set of quality /process management topics was based on a 
review of the literature on quality management and in-depth discussions with the EM educators 
who were involved with courses on quality/process management. The Engineering Management 
handbook 1  published by the American Society of Engineering Management was also used as a 
guideline for selection of the topics to be identified and ranked. The data were gathered and then 
subsequently transformed into a survey whose results provided the basis of prioritization of the 
quality/process management topics. The designed survey was sent out to EM program directors 
for their inputs. Respondents were selected based on their ABET or ASEM accreditation status, 
or reputation of the university’s EM program. The survey responses (response rate of 56%, 15 
out of 27 responded) were analyzed to arrive at the prioritized set of the identified topics.  
 
Research results and findings 

As mentioned in the previous section, the overall objective of the research was to identify and 
prioritize a set of topics that were important to quality/process management courses. Therefore, 
based on reviews of graduate EM programs in other universities across the country, the authors 
were able to list a substantial number of quality/process management topics relevant to the 
current research. Then, based on discussions and brain storming with EM educators across the 
country, the authors managed to condense the list to highlight only a set of twenty four (24) 
topics – thereby separating the vital few from the trivial many. This is provided to the readers in 
Table 1. 
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Table 1. List of quality/process management topics 

List of Quality/Process Management Topics  List of Quality/Process Management Topics 
Evolution of Quality Management  DMAIC 
Overview of Quality Management  Cost of Quality 
Overview of Process Management  Quality Function Deployment (QFD) 
Statistical Quality Control (SQC)  Lean Management 
Statistical Process Control (SPC)  Quality Standards 

Six Sigma  Quality Management for Service Industries 
Quality Assurance  Leadership and teamwork 

Inspection  Ethics in Quality / process Management 
Continuous Process Improvement (CPI)  Project Management 

Taylor’s Scientific Management  Concurrent Engineering 
Baldridge & Deming Awards  Benchmarking 

Design of Experiments  Quality Standards (ISO 9000, etc.) 
 

The next stage of the research process involved the prioritization of the identified topics to assess 
their relative importance. This was done through a survey analysis on the set of the identified 
topics exhibited in Table 1.  The survey was comprised of a structured questionnaire requesting 
the respondents to evaluate the importance of the identified topic to Quality/Process 
Management, on a scale of ranging from ‘Not important’ (indicated by 1) to ‘Extremely 
important’ (indicated by 5).  The survey feedback from the respondents was analyzed to 
determine the overall value of the identified quality/process management topics.  The overall 
value of the quality / process management topics was then calculated based on Equation (1). 

ܳ  ൌ  
∑ ሺ௫ೕሻ

ೕసభ


        (1) 

Where,  
Qi = The value of the ith topic 
xij = The importance of the ith topic as provided by the jth respondent 
n = Total number of respondents. 

 

Provided below are the detailed steps followed to determine the ranking of the identified quality / 
process management topics. 

1. A survey questionnaire comprising of a set of identified quality / process management 
topics was constructed to form the backbone of the ranking process. The descriptions 
of the terms were not entered in the survey as the survey respondents were thought to 
be intimately familiar with the terms. The survey questionnaire forms Appendix A of 
the paper 

2. The identified quality / process management topics (indicated in table 1 later on in the 
paper) were given a scale of 1 – 5, with 1 being not important to the curriculum and 5 
being extremely important to the curriculum. This scale was subsequently used by the 
respondents to rate the importance of the identified topics. P
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3. A set of survey respondents were shortlisted and the survey was sent out to them for 
their responses. As stated earlier, 15 out of 27 respondents responded to the survey. 
The names of the survey respondents were not included in the paper in order to 
preserve confidentiality. 

4. Once the survey responses were gathered and organized, the data was incorporated 
into equation (1) in order to determine each topic’s mean overall value based on all 
the responses. 

5. The mean overall values were then subsequently ranked in the descending order of 
their magnitude in order to arrive at the final ranking of the topics. This is provided in 
Table 2.  

 
 

Table 2. Quality/process management topics ranking 

Quality/Process Management Topics Mean Standard Deviation Rank 
Six Sigma  4.545 0.934 1 

Lean Management 4.273 0.467 2 
DMAIC 4.091 1.044 3 

Statistical Quality Control (SQC) 4.000 0.632 4 
Statistical Process Control (SPC) 4.000 0.447 4 

Overview of Process Management 3.727 0.786 6 
Overview of Quality Management 3.637 0.809 7 

Continuous Process Improvement (CPI) 3.636 0.505 8 
Cost of Quality 3.636 0.924 8 

Quality Function Deployment (QFD) 3.545 0.824 10 
Project Management 3.545 1.036 10 

Quality Management for Service Industries 3.543 0.820 12 
Leadership and Teamwork 3.540 1.128 13 

Quality Standards 3.455 0.934 14 
Quality Assurance 3.364 0.924 15 

Quality Standards (ISO 9000, etc.) 3.273 0.786 16 
Concurrent Engineering 3.000 1.000 17 

Ethics in Quality / process Management 3.182 1.079 18 
Design of Experiments 3.182 1.250 18 

Evolution of Quality Management 3.091 0.831 20 
Benchmarking 2.909 1.300 21 

Inspection 2.727 1.009 22 
Baldridge & Deming Awards 2.364 1.027 23 

Taylor’s Scientific Management 2.182 0.982 24 
 

The value of the identified topics along with their standard deviation is provided in Table 2.  
Furthermore, in most cases, the standard deviation indicated that the respondents were fairly in 
agreement with each other, in spite of being surveyed separately, regarding the relative 
importance of the indentified set of topics that should be a part of quality/process management 
courses associated with graduate EM programs.   
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It should also be noted that there was a fairly large set of quality/process management topics that 
were identified to assess their relative criticality. Furthermore, there were some topics that were 
similar to each other (example, Six Sigma, DMAIC, Lean Management; Quality Standards, 
Quality Assurance; etc.). However, upon examining Table 2, it was seen that the topics that were 
similar to each other were ranked very similarly (or closely) and had very similar overall mean 
values – thereby, further proving the validity of the research results 

As an endnote, it should be repeated that the set of the identified and enlisted topics in the 
research are under no capacity a holistic set.  Rather, they can be stated as a set of important 
topics that should be considered while designing a course on quality/process management as a 
part of a graduate EM program. The set of topics provided can be modified, expanded or reduced 
depending upon the EM program and the nature of the quality/process management course that is 
being developed. Finally, it should also be mentioned that the relative importance of the topics as 
exhibited in table 2 could also vary depending on the focus of the course and direction of the 
graduate EM program. 

Discussion and direction of future research 

As it was seen from the research findings, Six-Sigma received the highest overall ranking by the 
respondents. This was not surprising considering the immense popularity that six-sigma has 
managed to gain over the years. This was followed by lean management – another ‘hot’ concept 
in the industry that many organizations are using as a part of their operational processes and 
logistics. It was also noticed that some of the more traditional topics of quality management, like 
Taylor’s scientific management and inspection, achieved a very low rank – thereby indicating a 
shift of paradigm from the more traditional, to the more industry relevant, topics among the EM 
educators. 

The ranking of the identified quality/process management topics also indicated an interesting 
insight. The topics that were ranked comparatively higher were mostly quantitative in nature and 
analyzed the mathematical/statistical aspect of quality/process management. On the other hand, 
the qualitative topics were ranked comparatively lower in the list. Although warranting further 
investigation, this insight might be an indicator of a paradigm among engineering managers 
highlighting the quantitative aspects engineering management as a whole. In other words, this 
might demonstrate that to have a quality/process management course without great emphasis on 
the quantitative tools is not valuable in today’s competitive environment where engineering 
managers needs quantitative skills to distinguish themselves, and therefore, have an edge in the 
industry. Although at its stage in infancy, this insight could form an important part of further 
research. 

It was also noticed that in spite of reasonably low standard deviations associated with most of the 
identified topics, the respondents did show some variation in ranking in the case of certain ones. 
This issue could be further investigated as a part of the future research.  One possible avenue to 
look into this matter is to increase the sample size. Another important direction of future research 
could be to survey industry professionals and compare their rankings with the ones here gathered 
from academicians. This will give the EM educators a clearer idea about the quality / process 
management topics that are demanded by industry, and in so doing, will enable them to design 
more industry oriented quality/process management courses. However, it is expected that the 
findings of this research will provide a basic guideline to the EM academicians to improve the 
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structure of their quality/process management courses, and in the process further improve the 
overall value of their graduate EM program. 
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Appendix A - The research survey questionnaire 

 
A Survey to Assess the Relative Importance of  

Quality / Process Management Topics within the Graduate Engineering Management (EM) Curriculum 
 
Name (optional): ___________________________________________________________  
Institution: _______________________________________________________  
Do you currently offer a course in quality / process management?     Yes              No    
Is this quality/process management course part of the EM curriculum?    Yes       No 
If no, state in which curriculum the quality/process management course is taught_________ 
If you answered yes to either of the previous questions, please indicate the level of criticality of inclusion of 
the topics listed below for the proper instruction of quality management / process management, on a scale of 
1 – 5, with 1 being not important and 5 being extremely important. 
 

QUESTIONS 
 1 

Not 
Important 

2 3 4 5 
Extremely 
Important 

1 Evolution of Quality Management      
2 Overview of Quality Management      
3 Overview of Process Management      
4 Statistical Quality Control (SQC)       
5 Statistical Process Control (SPC)      
6 Six Sigma      
7 Quality Assurance      
8 Inspection      
9 Continuous Process Improvement (CPI)      

10 Taylor’s Scientific Management      
11 Baldridge & Deming Awards      
12 DMAIC      
13 Cost of Quality      
14 Quality Function Deployment (QFD)      
15 Lean Management      
16 Quality Standards      
17 Quality Management for Service Industries      
18 Leadership and teamwork      
19 Ethics in Quality / process Management      
20 Project Management      
21 Concurrent Engineering      
22 Benchmarking      
23 Quality Standards (ISO 9000, etc.)      
22 Design of Experiments       
23 Others (please specify): 
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