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COMMUNICATING THE FINDINGS 
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A   DYNAMIC PROCESS  FOR  EXPLORING  DATA

Key:

Icon

icon icon

icon

6
DR. D  [CASE 1]
Case Details

5

Tools Used

Tools Used

Tools Used

DR. A  [CASE 1]
Case Details

DR. C  [CASE 1]
Case Details

Tools Used

3

 Tools UsedTools Used
Tools Used

Tools Used
Tools Used

Tools Used Tools Used Tools Used

DR. B  [CASE 1]
Case Details

Tools Used
Tools Used Tools Used

Tools Used  Tools Used Tools Used Tools Used
Tools Used Tools Used

Tools Used
Tools Used

2

1

DR. A  [CASE 2]
Case Details

Tools Used
Tools UsedTools Used

Tools Used

Tools Used
Tools Used

Task 3

4
DR. B  [CASE 2]
Case Details

Tools Used

Tools Used

Tools Used Tools UsedTools Used

 Tools Used Tools Used
Tools Used

Tools Used Tools UsedTools Used

Tools Used Tools Used

Tools Used Tools UsedTools Used

Tools Used

Tools Used Tools Used                    Tools Used Tools Used Tools Used                Tools Used Tools Used
Tools Used Tools 

Tools Used Tools Used

Tools Used Tools Used Tools UsedTools Used
Tools Tools 

Tools Used

Tools Used Tools Used   Tools Used                 Tools Used              Tools Used        Tools Used
NOTES

Tools Used
        

Tools Used        

Task 1
- Details

Task 1
- Details

Task 2
- Details

Task 1
- Details

Task 2
- Details

Task 1
- Details

Task 2 Task 4Task 1Task 4Task 1

Task 1

Task 1 Task 3 Task 4 Task 4 Task 4 Task 4 Task 4 Task 1 Task 1 Task 2 Task 2 Task 1
- Details

Task 2Task 2Task 1
- Details

Task 1
- Details

Task 2 Task 4 Task 4Task 1
- Details

Task 2
- Details

Task 3

Task 1

8
DR. F  [CASE 1]
Case Details

Task 3

Task 4 Task 1
- Details

Task 1
- Details

Task 1
- Details

Task 1
- Details

Task 
1

Task 
1

Tools Used         Tools Used    

Task 1 Task 1Task 1
- Details

Task 4 Task 4Task 1
- Details

Task 1
- Details

Task 1
- Details

Task 1
- Details

Task 1
- Details

Task 1
- Details

Task 1
- Details

Task 2
- Details

Tools Used

Task 1 Task 2
- Details

Tools Used

Task 2
- Details

Task 1
- Details

Task 1
- Details

Task 4Task 1 Task 1 Task 1

Task 2

Task 2 Task 2 Task 2 Task 1

Task 4 Task 1
- Details

Task 4 Task 1
- Details

Task 1
- Details

Task 1
- Details

Task 2 Task 2 Close

Task 1

Task 1 Task 2 Task 3 Task 4 Task 5 Task 2 Task 3 Task 2 Task 4 Task 1 Task 1
- Details

Task 1
- Details

Task 1
- Details

Task 1 Task 3

Tools Used

Task 3 Task 4 Task 4 Task 2 Task 1
- Details

Task 3

Task 4 Task 1
- Details

Task 4 Task 1
- Details

Notes

Tools Used                  Tools Used

NOTES NOTES

Task 1
- Details

Task 3 Task 3

Tools Used  Tools Used Tools UsedTools Used

Task 3 Task 1

Tools Used Tools Used

Task 1 Task 1
- Details

Tools Used

Task 1
- Details

Tools Used
Tools 
Used

Tools 
Used

Tools 
Used

Tools Used
Tools Used

Tools Used

Task Task 1 Task 2 Task 3 Task 4 Task 5 Task 1 Task 2 Task 3 Task 4 Task 1 Task 2 Task 1 Task 2 Task 3 Task 1 Task 2 Task 3 Task 1 Task 2 Task 3

Goal

70 80 90 100 110 120 130 140 150

9
DR. G  [CASE 1]
Case Details

Task 1 Task 3 Task 2 Task 4 Task 5

10 20 30 40 50 60 70 80 90 100 110 120 130 140 1500 min

10 20 30 40 50 60 70 80 90 100 110 1200 min

10 20 30 40 50 60 700 min

10 20 30 40 50 60 70 80 900 min

10 20 30 40 50 60 700 min

10 20 30 40 50 60 70 80 900 min

Task 5

10 20 30 40 50 60 70 80 90 100 110 120 1300 min

10 20 30 40 50 60 70 80 90 100 110 1200 min

7
DR. E  [CASE 1]
Case Details

BACKGROUND
Years Experience: 

Education/Training:

BACKGROUND
Years Experience: 

Education/Training:

BACKGROUND
Years Experience: 

Education/Training:

BACKGROUND
Years Experience: 

Education/Training:

BACKGROUND
Years Experience: 

Education/Training:

BACKGROUND
Years Experience: 

Education/Training:

BACKGROUND
Years Experience: 

Education/Training:

Task 1 Task 1 Task 3

Tools Used

Task 4

Tools Used

Task 3

Tools Used
Tools Used

Task 4 Task 1 Task 1
- Details

Tools Used
Tools Used Tools Used Tools Used           Tools   Tools Used Tools Used

Task 3

Tools Used

Task 1
- Details

NOTES NOTES

Tools Used
Tools Used

10 20 30 40 50 600 min

Tools Used
Tools Used

Tools Used Tools Used
Tools Used

Tools Used

Task 2

Tools Used Tools Used

Tools Used

Tools Used

(not observed)

Tools Used Tools Used

Task 2 Task 1
- Details

Task 4 Task 2

Tools Used Tools Used

Task 4

Task 3

Tools Used
NOTES

Tools Used

Tools Used

NOTES

Task 1 Task 2

Tools Used

Task 3 Task 4

Tools Used Tools Used

Task 4

Tools UsedTools Used Tools Used

Task 1

Tools Used

Task 2 Task 5

Tools Used

icon icon

icon icon

icon

icon

icon icon

icon icon

icon

Task 1 Task 2 Task 3 Task 4 Task 5 Task 1 Task 2 Task 3 Task 4 Task 1 Task 2 Task 1 Task 2 Task 3 Task 1 Task 2 Task 3 Task 1 Task 2 Task 3

Preparation Access Core Goal 1 Core Goal 2 Core Goal 3 Close Case

10 20 30 40 50 60 70 80 900 min

10 20 30 40 50 60 700 min

10 20 30 40 50 60 70 80 900 min

Task 1 Task 2 Task 3 Task 4 Task 5 Task 1 Task 2 Task 3 Task 4 Task 1 Task 2 Task 1 Task 2 Task 3 Task 1 Task 2 Task 3 Task 1 Task 2 Task 3

Preparation Access Core Goal 1 Core Goal 2 Core Goal 3 Close Case

10 20 30 40 50 60 70 80 900 min

10 20 30 40 50 60 700 min

10 20 30 40 50 60 70 80 900 min

3
DR. B  [CASE 1]
Case Details

Task 1
- Details

Task 121 3Task 1
- Details

Task 1
- Details

Task 2
- Details

Task 1
- Details

Task 2
- Details

Task 1
- Details

Task 2 Task 4Task 1 Task 
1

2Task 4Task 1 Task 1 2 2 2 2 2342 2 2 2 2 Task 21 Task 1 Task 1 Task 4 Task 1
- Details

Task 4 Task 1
- Details

Notes

10 20 30 40 50 60 70 80 900 min

BACKGROUND
Years Experience: 

Education/Training:

3
DR. B  [CASE 1]
Case Details

Task 1

10 20 30 40 50 60 70 80 900 min

BACKGROUND
Years Experience: 

Education/Training:

Task 1 Task 2 Task 3 Task 4 Task 1 Task 2 Task 1 Task 2 Task 3 Task 1 Task 2 Task 3 Task 1 Task 2 Task 3 Task 4

Tool 1 Tool 1 Tool 1 Tool 1 Tool 1 Tool 1 Tool 1 Tool 1 Tool 1 Tool 1 Tool 1 Tool 1 Tool 1 Task 1 Tool 1 Tool 1

Tool 2 Tool 2 Tool 2 Tool 2 Tool 2 Tool 2 Tool 2 Tool 2 Tool 2 Tool 2 Task 2 Tool 2 Tool 2

Tool 3 Tool 3 Tool 3 Tool 3 Tool 3 Tool 3 Tool 3 Tool 3

Tool 4 Tool 4 Tool 4 Tool 4 Tool 4

Tool 5 Tool 5

Tool 6

Tool 7

Tool 8

Challenge 3 Challenge 3

Challenge 4

Challenge 3

Challenge 2 Challenge 2 Challenge 2 Challenge 2 Challenge 2 Challenge 2 Challenge 2 Challenge 2

Challenge 3

Challenge 1 Challenge 1 Challenge 1 Challenge 1 Challenge 1 Challenge 1 Challenge 1 Challenge 1 Challenge 1 Challenge 1 Challenge 1 Challenge 1 Challenge 1 Challenge 1 Challenge 1 Challenge 1

TimeTracker is a tool we use at Farm to help us visualize, explore and analyze procedural data. 

By turning quantitative data into visual information we are able to more e�ectively identify 

patterns, trends, and di�erences between surgical approaches.

Beth Loring,  Director of Research and Usability      [ bethl@farmpd.com ]                  

James Rudolph,  Senior Industrial Designer     [ jimr@farmpd.com ]                 

  

Speci�cally, the TimeTracker is a visual information processing tool used to:

  • Better understand the step-by-step process that surgeons go through;

  • Compare approaches and philosophies among surgeons;

  • Identify steps that are taking a long time to complete;

  • Identify repeated steps and back-tracking;

  • Identify unmet needs and opportunities for improvement;

  • Document tools used throughout the procedure;

  • Document unmet needs and product opportunities within the context of the  

   overall procedure.

How the time tracker works:

  • Visual attributes correspond to the procedural elements we’re trying to understand. 

  • Color indicates the high level goals the surgeon is trying to achieve.

  • Color tones represent specific tasks the surgeon conducts to achieve the goals.

  • Horizontal length corresponds to time on task.

  • Icons are used to highlight notes of interest – e.g., specific steps in the procedure.

  • Notes are used to capture rich details – surgeon quotes, usability challenges, etc.

  • Surgeon profiles are used to identify possible correlations between the data and the  

   surgeons’ demographics (e.g. geographic location, years of experience, education).

Source of time stamp data:

• Video footage and/or hand-written notes.

• Source of time data will depend on precision needed  
 (seconds, minutes, hours) and knowledge of the   
 procedure being observed.

• You may want to complete a few cases using video   
 footage �rst before using hand-written notes.
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Visualizing data through the TimeTracker is great for exploring complex data and asking probing questions, but it is not an e�ective 
tool for communicating research �ndings. The �ndings still need to be  organized in a format that people can easily understand.

Using the TimeTracker format can, however, be a good starting point for communicating some of the �ndings. Below is an example 
showing the number of tools and challenges identi�ed per step. This graphic communicates areas that are saturated with devices, 
while highlighting areas that might bene�t from additional tools. 

Steps burdened with multiple use-related challenges may indicate new 
product opportunities.
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Layering data provides a dynamic search tool, enabling researchers to quickly identify patterns in surgical procedures. 
Typically, we put similar information, such as tasks, tools, and notes, on their own layer in the graphical software application.

In the diagram below, each task is broken up into several sub-tasks allowing researchers to  understand each area in greater detail. Labels 
are  added to make it easier to understand the information and parallel tasks are added to see their relationship to the entire surgery.

Other layers can be added to include tools, images, usability challenges, and product 
opportunities. The result is a comprehensive database of information, highlighting relevant 
information within the context of the procedure.

Color and tone can be manipulated to better understand speci�c tasks or sub-tasks in the procedure. In the example 
below, the Access goal  is highlighted while other tasks are grayed-out, eliminating unnecessary information.

In the example below, a speci�c task of interest is highlighted so that researchers can drill down for additional information, 
such as the number of times it occurs or the total amount of time it takes.

Task analysis: List the steps necessary to complete the entire procedure. 
This will take several surgery observations to complete , and will be 
modi�ed throughout the research process as the team learns more. 

A�nity diagramming:  Organize the steps according to higher level goals in 
a way that makes sense. This exercise will provide the basic framework and 
color coding scheme for the TimeTracker diagram. 

After you’ve defined the task groups, select colors that emphasize areas of 
interest.  Assign sub-tasks tonal variations of the selected colors.

Walk through a procedure using time data from video footage or hand 
written notes, and plot the procedure on a time chart (we use Illustrator 
or Excel   ) using the visual aspects mapped in step 2 and adjusting the 
task widths as needed.
 
Compare video footage to notes, and add any relevant information to the 
TimeTracker, including quotes, photos, usability challenges, and product 
opportunities.
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