
NAVIGATING THE
ENGINEERING
RESEARCH PROCESS
LANDON DOUGHTY



ABOUT ME
SCIENCE FAIR EXPERIENCE:

SEFH 2023-2025
ISEF 2023, 2024
2  ROBOTICS AND
INTELLIGENT MACHINES

ND

CURRENTLY:
RICE UNIVERSITY ‘29

      (GO OWLS!!)
ELECTRICAL ENGINEERING



ENGINEERING VS SCIENCE 

sciencebuddies.org

Problem Phase

Planning Phase

Design Phase

https://www.sciencebuddies.org/science-fair-projects/engineering-design-process/engineering-design-process-steps


WHAT IS A
DESIGN
PROBLEM?
A  D E S I G N  P R O B L E M  I S  A  C H A L L E N G E
T H A T  N E E D S  A  S O L U T I O N .

I T  S H O U L D  R E F L E C T  A  R E A L  N E E D  O R
W A N T  T H A T  P E O P L E  H A V E .

W h a t ’ s  s o m e t h i n g  i n  y o u r  l i f e  t h a t  c o u l d  b e  eas ie r  o r  bet te r?



A  G O O D  D E S I G N  P R O B L E M  I N C L U D E S :

A  C L E A R  G O A L  ( W H A T ,  W H O ,  W H Y ? )
C R I T E R I A  F O R  S U C C E S S  ( H O W  W I L L  W E  K N O W  I T  W O R K S ? )
C O N S T R A I N T S  ( L I M I T S  L I K E  M A T E R I A L S ,  T I M E ,  O R  M O N E Y )

WHAT MAKES A
GOOD DESIGN
PROBLEM?

U s i n g  y o u r  p r o j e c t  i d e a ,  t r y  t o  a n s w e r  t h e s e  q u e s t i o n s .



PLANNING STAGE 
S T A R T  B Y  A S K I N G :
W H A T  I S  E V E R Y  S O L U T I O N  T E C H N I Q U E  I  C A N  T H I N K  O F ?  

G I V E  Y O U R S E L F  A  S E T  T I M E  P E R I O D
A N Y  I D E A  C O U N T S ,  T H E Y  D O N T  H A V E  T O  B E  F E A S I B L E  O R  E V E N
P H Y S I C A L L Y  P O S S I B L E

IMPORTANT: Only start this after problem stage is COMPLETE

N E X T :
R E S E A R C H  E X I S T I N G  S O L U T I O N S
I M P R O V E / C O M B I N E  E X I S T I N G  A N D  N E W  S O L U T I O N S ?
M O R E  B R A I N S T O R M I N G !



CHOOSING A DESIGN
L O O K  A T  W H I C H  S O L U T I O N S  M A T C H  Y O U R  C R I T E R I A / C O N S T R A I N T S

FEAS IB L I L I TY
PERFORMANCE
COST
RE L IAB I L I TY
SAFETY
AESTHET ICS
NOVELTY

      Tip: Use a weighted decision matrix!



Category Weight Apples Bananas Oranges
SCORE Weighted SCORE Weighted SCORE Weighted

Taste 0.4 8 3.2 9 3.6 7 2.8

Cost 0.2 6 1.2 10 2 7 1.4

Health 0.4 8 3.2 9 3.6 10 4

Total 1 7.6 9.2 8.2

WEIGHTED DECISION MATRIX



DESIGN STAGE!
S T A R T  B U I L D I N G !

P R O T O T Y P E  E A C H  S Y B S Y S T E M  S E P P A R A T E L Y
T E S T ,  T E S T ,  A N D  T E S T  S O M E  M O R E
D O  S M A L L  S C A L E  I N T E G R A T I O N  T E S T S
B E F O R E  F U L L  A S S E M B L Y

THIS IS THE “FUN” PART

O T H E R  N O T E S
I T  I S  O K  T O  C H A N G E  P L A N S  A N D  I D E A S
T H E  E A R L I E R  T H E  B E T T E R  ( D O N ’ T  P R O C R A S T I N A T E )
I T  D O E S N ’ T  N E E D  T O  B E  P E R F E C T
S H O W I N G  I S  B E T T E R  T H A N  T E L L I N G



EXAMPLE DESIGN PROBLEM



ADVICE FOR TEAMS
T H I N K  O F  A  R E A L - W O R L D  P R O B L E M  Y O U  C O U L D  S O L V E .

S P L I T  P R O J E C T  U P  B Y  S U B S Y S T E M  
R U N  I D E A S / P L A N S  B Y  T E A M M A T E S ,  B E  F L E X I B L E
U N D E R S T A N D  Y O U  A N D  Y O U R  T E A M M A T E ’ S  A B I L I T I E S
E S T A B L I S H  C L E A R  P L A N S  O F  A C T I O N
C O M M U N I C A T I O N  I S  A L W A Y S  K E Y



FEEDBACK


