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ISYE 3039 METHODS FOR QUALITY IMPROVEMENT 
 
Required for BSIE 
 
Credit: 3-0-3  
 
Prepared by Jianjun Shi, Parisa Yousefi Zowj, Xiaochen Xian, Fall 2025 
 
Prerequisite(s): ISYE 3030 Basic Statistical Methods 
 

Text: 
D. C. Montgomery, Introduction to Statistical Quality Control, Wiley, New York, 8th 
edition, 2019. 
 

Catalog Description: 
Topics include quality system requirements, designed experiments, process capability 
analysis, measurement capability analysis, specification/tolerances, and statistical process 
control. 
 

Course description 
This course provides a comprehensive introduction to statistical quality control and 
improvement methods used in modern manufacturing and service systems. Topics 
include process variation, control charts for variables and attributes, process capability 
analysis, measurement capability analysis, acceptance sampling, and the design of quality 
improvement experiments. Emphasis is placed on understanding the principles behind 
monitoring and improving process performance using data-driven approaches 
 

Topical Outline 
 
The topical outline is shown in the table below. The table has 2 columns. The first 
column lists the topics to be covered. The second column lists the number of weeks these 
topics will be covered.  
 

Topics Weeks 
(tentative) 

Course overview + Introduction to quality 1 
Basic methods: 7QC tools; review of Modeling and Inferences About Quality 1 
Methods and Philosophies 1 
Statistical process control: Control charts for variables; Performance of 
control charts; Control charts for attributes 

4 

CUSUM and EWMA 2 
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Topics Weeks 
(tentative) 

Design of experiments: Full factorial and fractional factorial experiments 3 
Process Capability, Statistical tolerancing, Gauge R&R; quality 
improvement methods. 

1 

Specification/Tolerances 1 
 

Course Learning Outcomes 
At the end of this course, students will be able to: 

1. Understand problems and their impacts, formulate problem solving strategies, and design 
data collection plans;  

2. Validate collected data, select and benchmark underlining processes;  
3. Perform preliminary data analysis and suggest improvement plans; 
4. Design and implement control charts for monitoring continuous and discrete quality 

characteristics; 
5. Assess and improve capability of processes and performance of measurement systems;  
6. Conduct statistically designed experiments, perform primary data analysis and design 

follow-up experiments to confirm recommended actions; Present studied results, 
document accomplishments and prepare reference reports.  

 

The Mapping from the Course Outcomes to ABET Student Learning 
Outcomes 
 
The table below shows the relationship between course outcomes and ABET student 
learning outcomes. The table has 8 columns. The first column lists the course learning 
outcomes listed above. The next 7 columns list the abbreviated ABET Student Learning 
Outcomes. The entry of H in a row with specific course learning outcome and column 
with specific ABET Student Learning Outcomes indicate the importance of attain this 
outcome is high and will be assessed.  
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Course outcome \ 
Program Outcomes 

1.
 id

en
tif

y,
 fo

rm
ul

at
e 

so
lv

e 
en

gg
 

pr
ob

 b
y 

en
gg

, s
ci

 &
 M

at
h 

2.
 p

ro
du

ce
 so

lu
tio

ns
 c

on
si

de
r p

ub
lic

 
he

al
th

, s
af

et
y,

 w
el

fa
re

, g
lo

ba
l, 

cu
ltu

ra
l, 

so
ci

al
, e

nv
iro

n 
&

 
ec

on
om

ic
 

3 
co

m
m

un
ic

at
e 

w
ith

 a
 ra

ng
e 

of
 

au
di

en
ce

 
4 

re
co

gn
iz

e 
et

hi
ca

l &
 p

ro
fe

ss
io

na
l 

re
sp

on
si

bi
lit

ie
s, 

m
ak

e 
in

fo
rm

ed
 

ju
dg

em
en

t c
on

si
de

r r
es

ol
ut

io
ns

 in
 

gl
ob

al
, e

co
no

m
ic

, e
nv

iro
n 

an
d 

so
ci

et
al

 c
on

te
xt

.  
5.

 e
ff

ec
tiv

e 
on

 a
 te

am
 p

ro
vi

de
 

le
ad

er
sh

ip
, c

ol
la

bo
ra

tiv
e 

an
d 

in
cl

us
iv

e 
en

vi
rn

, p
la

n 
ta

sk
s &

 m
ee

t 
ob

je
ct

iv
es

 
6.

 d
ev

el
op

 a
nd

 c
on

du
ct

  e
xp

er
im

en
t, 

an
al

yz
e 

an
d 

in
te

rp
re

t d
at

a 
&

 u
se

 
en

gi
ne

er
in

g 
ju

dg
em

en
t t

o 
dr

aw
 

co
nc

lu
si

on
s. 

7.
 a

cq
ui

re
 a

nd
 a

pp
ly

 n
ew

 
kn

ow
le

dg
e 

 u
si

ng
 a

pp
ro

pr
ia

te
 

le
ar

ni
ng

 st
ra

te
gi

es
 

1.  Understand problems 
and impacts, formulate 
problem solving 
strategies and design 
data collection plan. 

 H      

2.  Validate collected 
data, select and 
benchmark 
underlining processes; 

     H  

3.  Perform preliminary 
data analysis and 
suggest improvement 
plans; 

  H   H  

4.  Design and implement 
control charts for 
monitoring continuous 
and discrete quality 
characteristics; 

 H      

5.  Assess and improve 
capability of processes 
and performance of 
measurement systems; 

  H     

6.  Conduct experiments, 
perform data analysis, 
design follow up 
experiments to 
confirm actions, 
present results, report.  

  H   H  

 

Assessment of the important outcomes 
- H will be assessed on final exam question or project. 
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