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So why Design Research?



In the broadest sense of the word, the definition of 
research includes any gathering of data, information 
and facts for the advancement of knowledge.

What is Research?

https://explorable.com/aims-of-research
https://explorable.com/aims-of-research


The strict definition of scientific research is 
performing a methodical study in order to prove a 
hypothesis or answer a specific question.

What is Research?

https://explorable.com/research-hypothesis
https://explorable.com/defining-a-research-problem


methodical study to prove a hypothesis or answer a 
specific question.

What is Research?

https://explorable.com/research-hypothesis
https://explorable.com/defining-a-research-problem


a way of knowing

What is Research?



what        +            how              leads to                   result 
(thing)                    (working principle)                                          (observed)  

REASONING

Dorst  “The nature of design thinking”
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INDUCTIVE REASONING

Dorst  “The nature of design thinking”



What is Design?



What is Design?

Tangible, creative manifestation of an idea through 
an intentional process that is to be consumed by 
humans that blends both the emotional, and cultural 
with the scientific, and rational.



actual soft solutions



a way of doing

What is Design?



Bringing something into the world 

What is Design?



INDETERMINATE

• No definitive conditions or limits
• No exhaustive list of operations
• Depend on the perspective of the solver or 

user
• Nested problems (more complex)
• Are always unique
• Solver takes ownership of the solution
• Supports human activities



what        +          how              leads to                   value 
(thing)                     (scenario)                                                 (aspired)  

ABDUCTIVE REASONING

Dorst  “The nature of design thinking”
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what        +          how              leads to                   value 
(thing)                     (scenario)                                                 (aspired)  

ABDUCTIVE REASONING

frames

Dorst  “The nature of design thinking”



a way of knowing through doing



A strategic and methodical study to gain insight and 
answer specific questions during the process of 
design addressing indeterminate problems.

What is Design Research?

https://explorable.com/defining-a-research-problem


Research through Design



What is Design Research?



Stages of Design
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What is the goal?

Thing, Activity, Person





How do you do it?

First person

Second person

Third person
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DESIGN
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9mg of 15 mg

12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00

PROPOFOL   6mg/kg/hr

7mg of 30 mg



DESIGN
EVALUATION & REFINEMENT

06:00 07:00 08:00 09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00

120

60

88

60

160

33°

42°

5

10

FiO2  VENT.

TPN

LASIX

ASPRIN

INSULIN

AMIOD

PROPO

VICODIN

POTASSIUM

DOCTORS
ORDER

NURSE 
NOTE

100

80

98

94

90

130

90

36°

39°

8

6

0

+50

+150

B50

B150

10

6

12:0010:0008:0006:0004:00

+75 ml
+61 ml

-15 ml -22 ml

+21 ml

+70 ml

+10 ml

14:00 16:00

8.0
CO

7.1
CI

90
HR

94
SpO2

80
MAP

37°

450
TIDAL
VOLUME

+100=12=hr
I/O

MESSAGINGTRENDINGCHARTING

4 

2 
3 meq 

POTASSIUM
1530 60 2 hr 

3 

1 
2 mL 

TPN
1530 60 2 hr 

4 

2 
3 mcg 

AMIOD
1530 60 2 hr 

3 

1 
2 mcg

PROPOFOL
1530 60 2 hr 

4 

2 
3 mcg 

LASIX
1530 60 2 hr 

3 

1 
2 mcg

INSULIN
1530 60 2 hr 

3 

1 
2 mcg

FENTANYL
1530 60 2 hr 

PAGE

PRESS HERE FOR URGENT HELP

1530 60 2 hr 

1530 60 2 hr 

1530 60 2 hr 

1530 60 2 hr 

1530 60 2 hr 

42%
FiO2

CHANGE IN ORDER



DESIGN
EVALUATION & REFINEMENT

6.1
CO 3.7

CI

101
HR

84
SpO2

37°
TEMP

MESSAGINGTRENDINGCHARTING

PRESS HERE FOR URGENT HELP

DUBO
9.9 

mL/hr 30 
60 

2 hr 

04:50
01:40

running 

remaining 

LASIX
5.0 

mcg/PRN 
PRN CAN BE GIVEN IN 00:10

1mcg3mcg 5mcg 

OXYCODONE
125 
   mg/12hr 17:3013:50

89
MAP

05:00 06:00 07:00 08:00 09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00

120

60

150

100

82

100

95

90

60

160

NOREP

100

33°

43°

37°

41°

0
8

33°

45°

200

50

50

150

0

20

85

S
LI

D
E 

O
V

ER
 T

R
EN

D
S

 T
O

 S
EE

 V
A

LU
ES

80

10

4

05:00 06:00 07:00 08:00 09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00

ZINACEF

PENTOTHAL

DUBOJECT

OXYCODONE

450
TIDAL VOLUME

42%
FiO2

700
FiO2  VENT.

300
200

400

600

800

S5000 
24 hr

I/O

LASIX
0

+5000

S5000

NOREP
8.7 

mL/hr 30 
60 

2 hr 

12:22
01:08

running 

remaining 

PENOTHAL
50 

mL 
LAST GIVEN 2.0 MCG @ 13:55

10ml30ml 50ml 



DESIGN
EVALUATION & REFINEMENT

37°
TEMP

84
SpO2

6.1
CO 3.7

CI

89
MAP

101
HR

450Vt mL

37FiO2 %

18
BREATHS

PER
MINUTE

130 DIA

75 SYS

+150 
I/O

LAST HOUR

+600 ml

+300 ml

0 ml

F 300 ml

F 600 ml

TOUCH TIME TO CHART NEW VALUE

mL

+900 ml

05:00 06:00 07:00 08:00 09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00

120

60

150

100

82

95

60

145

100

35°

40°

36°

8

40°

50

50

150

20

85

S
LI

D
E 

O
V

ER
 T

R
EN

D
S

 T
O

 S
EE

 V
A

LU
ES

75

10

4

DUBOJECT

600

400

200

80%

50%

20%

NOREP5.0
8.7

20

10

1 HOUR 12 HOUR 24 HOUR

05:00 06:00 07:00 08:00 09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00

URGENT HELP

MESSAGINGTRENDING CHARTING

PENTOTHAL5.0

10.

OXYCODON5.0
7.5

ZINACEF5.0

10.

LASIX5.0

10.

5.0
9.9

PRN
50 mL/kg 

PENTOT

8.7
mL/hr 9.9

mL/hr 

NOREPI

30 
60 

2 hr 

DOBUTA

30 
60 

2 hr 

5.5 
mcg/hr 

LASIX

30 
60 

2 hr 

NOREPINEPHRINE DOBUTAMINE FUROSEMIDE

PENTOTHAL

min 

min 

min 

min 

min 

min 

60 

2 hr 

30 

min 

min 

@17:30
10 mcg/kg 

OXYCOD
OXYCODONE

60 

2 hr 

30 

min 

min 

15

3

8

2.5

30

10



DESIGN
EVALUATION & REFINEMENT

37°
TEMP

84
SpO2

6.1
CO 3.7

CI

89
MAP

101
HR

PRN
50 mL/kg 

PENTOT

8.7
mL/hr 9.9

mL/hr 

URGENT HELP

MESSAGINGTRENDING CHARTING

450Vt mL

37FiO2 %

18
BREATHS

PER
MINUTE

130 SYST

75 DIAST

NOREPI

30 
60 

120 

DOBUTA

30 
60 

120 

5.5 
mcg/hr 

LASIX

30 
60 

120 

+150 
I/O

LAST HOUR

mL

NOREPINEPHRINE DOBUTAMINE FUROSEMIDE

PENTOTHAL

min 

min 

min 

min 

min 

min 

60 

120  

30 

min 

min 

min 

OXYCOD
OXYCODONE

120

60

82

60

160

35°

40°

15

3

8

2.5

30

10

TIME UNTIL EMPTY TIME UNTIL EMPTY TIME UNTIL EMPTY

TIME UNTIL 
POSSIBLE DOSE 

TIME NEXT 
DOSE IS DUE

min min min 

 due in     95
minutes 

SHOW
MORE INFO

SHOW
MORE INFO

SHOW
MORE INFO

SHOW
MORE INFO

SHOW
MORE INFO

SHOW
MORE INFO

SHOW
MORE INFO

SHOW
MORE INFO

SHOW
MORE INFO



VALIDATION
USABILITY & ACCURACY



VALIDATION
USABILITY & ACCURACY



VALIDATION
USABILITY & ACCURACY



CONCLUSION
SCREEN BUILDS



CONCLUSION
SCREEN BUILDS



CONCLUSION
SCREEN BUILDS



CONCLUSION
SCREEN BUILDS



RESEARCH
Contextual 
Observation



RESEARCH
Environment 
Mapping



RESEARCH
FMEA



SYNTHESIS
Environment 
Mapping



DESIGN
20 
Iterations



DESIGN
Overall 
Strategy



DESIGN
IT Architecture
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Universal Methods of Design  Bella Martin, Bruce Hanington 
101 Design Methods  Vijay Kumar 
100 Things Every Designer Needs to Know about People  
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Questions?



three main themes emerged. First, participants noted that interaction 
designers brought a process for engaging massively under-constrained 
problems that were difficult for traditional engineering approaches to 
address. Second, designers brought a process of integrating ideas from 
art, design, science, and engineering, in an attempt to make aesthetically 
functional interfaces. One described this process as similar to 
composing music or conducting a symphony, where the job is to bring 
out the richness in a range of voices to make a singular thing. Third, 
designers brought empathy for users as a part of the process. In addition 
to considering their needs and desires from an external-observer’s 
perspective, designers worked to also embody the people they made 
things for. 



Using our model, interaction design researchers integrate the true 
knowledge (the models and theories from the behavioral scientist) with the 
how knowledge (the technical opportunities demonstrated by engineers). 
Design researchers ground their explorations in real knowledge produced 
by anthropologists and by design researchers performing the upfront 
research for a design project. Through an active process of ideating, 
iterating, and critiquing potential solutions, design researchers continually 
reframe the problem as they attempt to make the right thing. The final 
output of this activity is a concrete problem framing and articulation of the 
preferred state, and a series of artifacts—models, prototypes, products, and 
documentation of the design process. 

Research Through Design as a Method for Interaction 

Design Research in HCI 

John Zimmerman, Jodi Forlizzi, Shelley Evenson 
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