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The Human-tech Perspective 

It’s about time! 

Really, it’s about time 

The historical development of 
time keeping technologies 

Gnomon 
Sundial 

Water clock 
Hour glass 

Pendulum clock 
Spring movement clock 

Electric motor clock 
Electronic clock 

Atomic clock 

Expressing the earth-sun 
relationship 

•  Gnomon •  Sundial 

Measuring fluid flow 

•  Hour glass •  Water clock 

Taming mechanical oscillations 

•  Pendulum Clock •  Spring escapement 
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The Antikythera Mechanism Electrical, electronic, and atomic 
clocks 

WaveCeptor Wristwatch 

Vicente’s 
Human-Tech 

Ladder 

A common time keeping technology 
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Cognitive Considerations 

•  Uses: 
– establish current time 
– measure elapsed time 

•  Why? 
– coordinate with others 
– participate in a world-wide socio-cultural 

system 

Watch Features 

Hour Hand 

Minute Hand 

Second Hand 

Hour label 

Minute/second 
label 

Direction of 
Rotation 
“Clockwise” 

Physical Level 
•  How big is the watch? 
•  Relative sizes of the 

“hands” 
•  Why is clockwise THAT 

direction?  
•  Can you read the 

numbers? 
•  How many numbers are 

there? 
•  How many scales?  
•  How do you “set” the 

time?  
•  Can you manipulate the 

controls?  
•  How do you “read” it? 

Expressing the earth-sun 
relationship 

•  Gnomon •  Sundial 

Physical Level 
•  How big is the watch? 
•  Relative sizes of the 

“hands” 
•  Why is clockwise THAT 

direction?  
•  Can you read the 

numbers? 
•  How many numbers are 

there? 
•  How many scales?  
•  How do you “set” the 

time? 
•  How do you “read” it? 
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Physical Level 
•  How big is the watch? 
•  Relative sizes of the 

“hands” 
•  Why is clockwise THAT 

direction?  
•  Can you read the 

numbers? 
•  How many numbers are 

there? 
•  How many scales?  
•  How do you “set” the 

time? 
•  How do you “read” it? 

Reading the Watch 

Hour 2 

Minute 16 

Second 50 

2:16:50 

Step 1: 

Step 2: 

Step 3: 

Psychological level 

•  Mapping time onto 
space 

•  Temporal cycles onto 
spatial circles 

•  Practices for seeing 
that convert analog to 
digital representation 

•  Relations of tasks to 
representations 

Consistency with  

•  direction of movement of the shadow of 
a gnomon in the northern hemisphere.  

•  Roman military 12 segment watch-
standing protocols 

•  Babylonian base-60 arithmetic 
•   practical constraints of accuracy and 

portability (conditions of use) 
•  aesthetic standards (secondary functions) 

Analog or Digital?  
•  The utility of a 

representation 
depends on the 
details of the task and 
the methods for using 
the technology to do 
the task.  

•  How do you “set” all 
of the parameters on 
the digital watch?  
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Judging Elapsed Time 

•  One minute 
–  70 heartbeats 
–  60 seconds 
–  second hand once around the dial (analog watch) 
–  same reading for seconds (digital watch) 

•  30 minutes? 
–  2100 heartbeats? 
–  1800 seconds 
–  minute hand halfway around the dial (analog watch) 
–  current minutes plus 30,modulo 60 (digital watch) 

Team Level 

•  Synchronizing our 
watches 

•  When can I expect 
you to be listening to 
me? 

•  When can you start 
putting away your 
notebooks?  

Organizational Level 
•  Coordinating with wider 

socio-cultural systems 
•  Work schedules 
•  How precise need you be in 

each context?  

–  What time is it? 
–  Thursday. 

–  Did you get to dinner on time?  
–  Yep, I was only 7 minutes late.  

Political Level 
•  Where do the units of 

time come from?  
•  Why are there 24 hrs in a 

day? 
•  Why 60 minutes in an 

hour? 
•  Where do time zones 

come from?  
•  What is Coordinated 

Universal Time? (UTC, 
GMT, Zulu time) 

•  Where is the “Prime 
Meridian”?  

Time-telling lessons 

•  The utility of an interface depends on the 
specifics of the task. 

•  Tasks are easy when one can use simple 
perceptual and cognitive processes. 

•  Which specific tasks are confronted 
depends on the sociocultural context of 
use. 

•  Skills that are not practiced will atrophy  

Artifact lessons 

•  All technology requires knowledge for use 
–  the use of physical artifacts requires 

corresponding mental artifacts 
•  Technology determines knowledge 
•  The distribution of knowledge in a 

community constrains technology 
–  learning is expensive 
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Mars Rover Control:  
a really challenging problem of temporal coordination 

Playing with rover in the “sand box” 

Hard and soft technologies: 
Scientific Operations Meeting Working on Rover time 

The activity of the rovers is synchronized with the 
Martian day/night cycle. 

Scientists working with a rover get up and go to 
bed on a Martian schedule. 

The Martian day is 24 hours plus 39 minutes (earth 
time) long.  

This means that after three weeks, Martian sunrise, 
for example, has moved 13.65 earth hours.   

A scientist who started out getting up at 8am (PST, 
in Pasadena), will be getting up a bit before 10 
pm three weeks later.  

Some scientists commissioned the construction of 
special “Mars Time” watches.  

Two Rovers, Three time frames 
•  Spirit is in Gusev Crater 
•  Opportunity is on Meridiani Planum.   

–  That is about half a revolution or 12hr19min (earth 
time) away. 

•  So, even if you are on Mars time, there is a 
different Mars time for the two Rovers.  

•  Most scientists work with only one rover team, 
but some work with both.  

•  Some scientists were observed wearing THREE 
watches. One for each rover and one for 
California’s time zone on earth.  

Adapting the technology 

•  Special purpose 
watches 

•  Heavy blinds 
•  Rest facilities 
•  Food service 
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Science is hard (but we love it!) Human-tech of Rover time 
•  When should we 

announce new results? 
•  How shall we schedule 

support activities? 
Food? 

•  Daily deadlines for 
action cycle 

•  How long before sunset 
for Spirit? 

•  Please open the blinds! 


