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This work seeks to test recommendations made by the Lawrence Berkeley National Laboratory (LBL) regarding power controls, indicator lights, and power states for standard office equipment.  This project aims to achieve significant energy savings by raising rates of the use of power management in office equipment by making user interfaces (controls and indicators) more straightforward and intuitive.  We hope to apply the best controls consistently to all office equipment, and ultimately all consumer electronic devices. 

Power management was applied to computers and monitors to reduce their energy consumption when not being used. It is estimated that a typical machine is in active use less than 10% of the time (Nordman, 1997). This can significantly reduce electricity costs and pollution from power plants.  When enabled, power management reduces waste heat emitted from the computer.  The “sleep” state involves slowing down the rate of the central processing unit and the hard drive.  Power management in monitors is accomplished by dimming or blanking the monitor and reducing or eliminating the main power.  Because the computer is still running, recovery is usually faster than when starting up from an “off” state. Power-managed equipment also may actually last longer than conventional products. Because most such equipment will spend a large portion of time in a low-power sleep mode, mechanical wear on disk drives and heat stress on other components can be reduced. Other potential benefits from using power-managed office equipment include reduced electromagnetic field emissions from monitors (because there is less radiation in low-power modes) and reduced noise (hard drives are silent when not spinning) (Nordman et al., 1997). In order to derive the benefits associated with power management, the user must know its benefits and how to move the computer from one power state to another. 

The LBL has made the following five initial recommendations/propositions (Chamarbagwala et al., 2001):

1. All machines have three principal power states:  on, off, and sleep.  Within any one of these states, devices exhibit consistent capability and behavior.  Furthermore, while a device may have more states, all other states can be classified or mapped into forms of the basic three states mentioned above.  (For example, the LBL group has tentatively identified the “Hibernate” state as a form of the Off state.)  This study accepts this proposition. 

2. The word “power” should be used as standard terminology for the power (on/off) button. Once again, this study accepts this proposition. 

3. The current international symbol for standby should replace the existing on/off symbol and a new international standard for sleep should be adopted.  This study will test this proposition. 

4. Green/amber/off should be used to represent the three power states on, sleep and off respectively.  This study will test this proposition. 

5. The sleep metaphor should be used for low-power states and the moon should be adopted as the new international symbol for that state. This study accepts the metaphor of sleep and tests the symbolic representation of it. 

The LBL standard proposal challenges the international standard.  The icons are below (ibid.):    

	International Standard
	LBL Standard
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Figure 1. Current international standard and proposed LBL standard

Methods

An online survey was developed to gauge current user perceptions and population stereotypes regarding the colors and icons on computer power controls and their associated power states.   Incorporated into the survey, were questions previously developed by students at University of California, Berkley to assess Lawrence Berkeley National Laboratory (LBL)’s proposed recommendations as stated below.  Additional questions were added regarding computer users behavior, perceptions, and preferences with respect to power saving features.  The study was constructed not only to investigate methods of sleep usage, but also to determine why the sleep function is not utilized and how it can become more frequently used. 

Sample
240 college undergraduate students enrolled in an introductory Human Environment Behavior course were solicited for their participation in this study for extra credit.  There were 105 respondents.  

Results

More than 60% of the subjects questioned used desktop computers as their primary computer (Figure 2).
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Of desktop users surveyed, about 50% knew how to put their computer to sleep, while 50% did not.  Laptop users were less likely to know how to put their computers to sleep, with almost 70% of subjects responding that they did not know how to put their computer to sleep (Figure 3).
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The reasons for using sleep mode greatly varied.  More than 50% of respondents chose its “lower energy consumption”, it is “easy to use,” and that sleep mode “preserves battery life.”  The preservation of battery life response was more prevalent in laptop users since batteries tend to be more concerned with this (Figure 4). 
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When the subjects were asked why they did not use sleep mode, almost half of desktop users and more than half of laptop users responded that they “do not know how to put the computer to sleep.”  The second most popular answer was that it was “inconvenient” (Figure 5).
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When questioned, 46.2% of respondents had used the sleep function on their computer, while 53.8% had not (Figure 6).
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About 40% of the subjects who have used the sleep function on their computer, use it whenever they are away from their computer.  This was similar for desktop and laptop users (Figure 7).
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For desktop users, the largest portion (about 60%) of “sleep” users reported that they use sleep mode overnight, for over 8 hours at a time.  About 45% of laptop, “sleep” users reported that they use sleep mode overnight (Figure 8).
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Most subjects, whether desktop or laptop users, prefer to allow time to pass to put their computer to sleep rather than performing any particular function noted (Figure 9).


[image: image8.wmf]
In order to “wake” the computer, move it from sleep mode to on, subjects prefer to move the mouse, trackpoint or touchpad rather than pressing a button or a key on the keyboard (Figure 10).
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Over 60% of desktop and laptop users reported that they allow time to pass as a means of putting their computer to sleep over half of the time they use sleep mode (Figure 11). 
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More than 70% of subjects move the mouse, trackpoint, or touchpad to wake their computer from “sleep” to “on” most of the time (Figure 12).
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When asked what factors would increase the usage of sleep mode (subjects could select all that apply), more than 50% of subjects indicated that “knowing how” would increase the use of sleep mode.  In addition, if it were “easier to use” and had a “quicker startup,” people would be more likely to use sleep mode (Figure 13).
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Indicator lights and their colors

Almost 70% of subjects responded that no light would be most appropriate to signal an “off” power state.  A red light was chosen by over 25% of respondents (Figure 14). 
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For an “on” state, almost 90% thought that a green light would be most appropriate to indicate its power state (Figure 15).
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About 40% of subjects chose yellow to be most appropriate to indicate “sleep” mode while a little over 30% chose orange (Figure 16).
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More the 97% of subjects responded that a solid green indicator light means that the computer is on (Figure 17).
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More than 40% of subjects associate a blinking green light with a transitioning computer state (Figure 18).
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The largest percentage of subjects (33.3%) associated a blinking orange light with a problem or error (Figure 19).  Almost 25% of respondents did not know what a blinking orange light would indicate.
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More than 45% of subjects did not know what a solid orange light would indicate.  31.8% thought that the solid orange light would indicate that the device is in sleep mode (Figure 20).


[image: image19.wmf]
Sleep Icon Association

Subjects were asked to provide how strongly they associate a given symbol with the sleep state (Table 1)  The word “SLEEP” placed on an icon button had the strongest association with the sleep state followed by an icon containing a bed with a sleeping person with “zzzzz” (the second icon presented in Table 1).

Table 1. Percentages of subjects with the following icon associations

	
	Weak Association
	Mild Association
	Average Association
	Moderate Association
	Strong Association
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.
	4.9
	9.8
	12.7
	41.2
	31.4
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	2.0
	3.9
	4.9
	32.4
	56.9
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	8.9
	25.7
	36.6
	24.8
	4.0
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	22.5
	45.1
	23.5
	6.9
	2.0
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	84.3
	11.8
	2.9
	1.0
	0.0
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	7.8
	12.7
	37.3
	23.5
	18.6
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	7.8
	9.8
	32.4
	31.4
	18.6
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	27.0
	35.0
	26.0
	9.0
	3.0
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	19.6
	17.6
	31.4
	23.5
	7.8
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	2.9
	2.9
	3.9
	24.5
	65.7
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	83.3
	7.8
	5.9
	2.0
	1.0


83.3% of subjects chose the moon icon over the international “standby” symbol to put the computer into sleep mode (Figure 21).
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Figure 21.
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To move the computer from “sleep” to “on,” 43.1% would push the power icon, while 33.3% would push the sleep icon, and 43.1% do not know which icon to push (Figure 22).
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55% of subjects chose the second icon to turn the computer from sleep to on.  28% did not know which icon would be used (Figure 23).
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72.3% would use a “POWER” button to turn the computer from “sleep” to “off”(Figure 24).
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25.5% of subjects noted that they would use the international symbol for on/off to turn the computer from sleep to off while 42.2% would use the international symbol for standby.  32.4% did not know (Figure 25).
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To bring a laptop from “sleep” to “on,” most (55.9%) of subjects would touch the touchpad of the laptop.  The second most popular method to wake a laptop is to “push a button” (Figure 26).
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To move the laptop from “sleep” to “on,” over 70% of subjects would push the international standby symbol while about 21% would push the moon icon (Figure 27).
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In order to put a laptop into a “sleep” state, 46% of subjects would push a button, closely followed by 42% of subjects who would use software controls (Figure 28).
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If choosing between the international symbols for on/off and standby, over 52% of subjects would choose the on/off symbol to bring a laptop from on to a sleep state (Figure 29).
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To turn the computer “off” from “on,” more than 62% of subjects would use software controls and more than 34% would push a button (Figure 30).
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82.4% of participants said they would push the international symbol for standby to bring a laptop into an “off state” as opposed to 3.9% that reported they would push LBL's recommended sleep button.  Approximately 14% of participants indicated they were not sure which button to press (Figure 31).
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89% of respondents indicated that they would push a button to bring the laptop from an “off” state to an “on” state (Figure 32).
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85% of respondents reported that they would press the international symbol for standby

to bring the laptop into an "on" state.  Almost 8% were not sure which button they would press, and approximately 7% of participants said they would press the international symbol for on/off (Figure 33).
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Discussion 

From this study, we have found that almost 70% of laptop computer users and about 50% of desktop users do not know how to put their computers to sleep.  Regardless of how intuitive the icon or power control buttons are, it is possible that users will not enable the sleep function.    Lack of proper training regarding these features may be the reason that users do not know how to enable the power saving functions.  About 60% of subjects reported that “knowing how” to enable sleep mode, would increase their usage.  This was the highest reported means to increase sleep usage and ranked above lowered energy consumption and costs.  Even with this finding, we have made some recommendations for power controls hoping that this will increase the usage of power management features.  

Aside from not knowing how to put a computer to sleep, many subjects (about 35%) reported they did not use sleep mode because it was inconvenient.  Further research should be done to realize which factors are causing the feature to be inconvenient.  In addition, this study found that most sleep function users, are enabling the feature overnight.  In this case, turning off the computer may save more power than putting the computer to sleep.  An automatic shut-off feature should be considered.

Sleep and Wake Methods

More than half of the subjects prefer to allow time to pass in order to enable the sleep function.  This finding lends itself to the automation of this power saving mode.   Usage of this feature may increase with such implementation.  As per waking a computer from sleep, most subjects preferred to move a mouse, trackpoint, or touchpad.  Consistent with this finding, more than 70% of subjects used this method for waking the computer more than 50% of the time.

Icons

The automation of the sleep mode may eliminate the need for a sleep icon.  However,  in analyzing the associations between various icons and the sleep state, we found that the strongest associations exist for the two icons presented below (Table 2).
Table 2

	
	Percentage of respondents with strong sleep association

	[image: image65.png]



	65.7

	
	56.9


The second icon has not previously been recommended.  Although the first icon (SLEEP) was found to have the strongest association with the sleep function, we discourage its adoption as an international standard without it first being tested in Non-English speaking countries.

Consistent with LBL’s recommendation, we found that the symbol proposed by LBL fared better than the current international on/off icon (Table 3).  This recommendation would change the current International standby icon to the new on/off symbol.

Table 3

	
	Direct comparison: Percentage of respondents who would choose each icon to bring laptop from off to on
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International on/off
	6.9
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LBL recommendation for on/off icon
	85.2


Indicator lights

Consistent with LBL’s recommendations, we propose a green LED indicator light on the computer to indicate an on state.  97.1% of respondents thought that a solid green light indicates that the computer is on.  More than 87% of respondents indicated that green was most appropriate color for this power state.  A yellow light had the strongest association (40.2%) with the sleep power state, although 32.4% responded that orange would indicate sleep mode.  Further investigation should be done to determine which of these colors is better suited for this power state.  We recommend that no light be used to indicate an off power state.  69.6% of subjects indicated that no light was most appropriate when the system is off.

Limitations

This study has several limitations.  The survey was not constructed to test the associations between certain icons and sleep mode.  Icons such as the international symbols for on/off and for standby, as well as LBL’s power button recommendations were not included in the survey questions that tested icon associations.  This would have provided the necessary information so that we could compare LBL’s recommendations to currently used icons.  Several survey questions forced responses between two icon choices.  This may have caused results that would not have been found had other choices been available.  The response choices were not exhaustive in many cases as well, possibly causing relationships to emerge than would be present otherwise.  In questions 28 through 31, the choices were not mutually exclusive and one response encompassed several of the other responses (i.e. touching the spacebar is also pushing a button).  In addition, this survey was given to a fairly homogenous population that may not be representative of international computer users.  Further research should be done to evaluate icon and indicator light associations in people of differing demographics.  Additional parameters to investigate include the placement and size of the icons and indicator lights.  The shape, texture, and size of the buttons should be investigated as well.  

Consistent with LBL, we propose the standardization of power controls in an effort to lesson power expenditure from computers.  Power management may not always operate effectively even if a device has power management enabling features.  Power management can be defeated in networks which do not allow for access to the machine if it has been turned off.  Power management can also affect a PC’s network response.  If a machine cannot successfully wake up when warranted by network activity, or if it loses its network connection while power managing, the user may be deterred from using the power saving feature (Nordman, 1997).  In addition, certain upgrades to the processor, the motherboard, cards (i.e. the network interface) or software upgrades of operating systems can cause power management to be disabled.  Some application software can interfere with power management as well.  

Overall, we propose that for the indicator lights, solid green be used to indicate on state and no light should be used to indicate an off state.  Further investigation should be done to determine whether yellow or orange should be used for sleep mode.  In terms of icons, we recommend that the current international standby symbol be used for on/off.  As for icons to indicate sleep, further research must be done with English words in non-English speaking countries to determine if this is a viable icon choice.
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Figure 17. What does it mean for a computer's indicator light to be solid green?
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Figure 22. The computer is in sleep mode, which button would you push to turn the computer on?
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Figure 26. What you would do to bring the laptop into an "on" state when in sleep mode?
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Figure 30. What you would do to turn the laptop "off"?
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Figure 31. If you had to push only one button to bring the laptop into an "off" state which would you select?
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Figure 33. If you had to push only one button to bring the laptop into an "on" state which would you select?
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Figure 32. What you would do to bring the laptop from an "off" state to an "on" state?
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Figure 28. What you would do to put  the laptop into a "Sleep" state?
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Figure 29. If you had to push only one button to bring the laptop into an "sleep" state which would you select?
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Figure 27. If you had to push only one button to bring the laptop into an "on" state which would you select?
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Figure 24. The computer is in the sleep mode, which button would you push to turn the computer off?
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Figure 25. The computer is in the sleep mode, which button would you push to turn the computer off?
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Figure 23. The computer is in the sleep mode, which button would you push to turn the computer on?
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Figure 19. What does it mean for a computer's indicator light to be blinking orange?
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Figure 18. What does it mean for a computer's indicator light to be blinking green?

2.9

1

14.7

21.6

6.9

40.2

1

11.8



Sheet1

		

				Never		Once per week		Several times per week		Once per day		Whenever I am away

		Desktop		3.1		6.3		21.9		28.1		40.6

		Laptop		6.3		6.3		25		18.8		43.8

				less than 30 mins		1-2 hours		3-6 hours		overnight (8 hrs +)		days at a time

		Desktop		3.1		18.8		18.8		59.4		0

		Laptop		12.8		18.8		25		43.8		0

														Desktop		Laptop

												Allow time to pass		63.3		66.7

												Press sleep icon on keyboard		23.8		0

												Press sleep icon on tower		0		0

												Press sleep icon on monitor		4.3		7.7

												Use start menu		24		7.7

												Click shortcut on desktop		0		0

								Allow time to pass		Press sleep icon on keyboard		Press sleep icon on tower		Press sleep icon on monitor		Use start menu		Click shortcut on desktop

						Desktop		50		15.6		6.3		3.1		15.6		0

						Laptop		56.3		0		0		6.3		31.3		0

												Desktop		Laptop

										Move mouse/ trackpoint/ touchpad		74.2		75.1

										Press power button		14.3		14.3

										Press keyboard		35.7		21.4

										Press sleep icon on tower		0		0

										Press wake button on tower		0		0

										Press wake button on monitor		0		7.7

										Press wake button on keyboard		5.3		0

										Move mouse/ trackpoint/ touchpad		Press power button		Press keyboard		Press sleep icon on tower		Press wake button on tower		Press wake button on monitor		Press wake button on keyboard

								Desktop		62.5		25		0		3.1		0		0		3.1

								Laptop		81.3		0		6.3		6.3		0		6.3		0

				Lower energy consumption		Lower cost		Faster startup		Preserves work without saving		Easy to use		Preserves work without saving		Preserves battery life		Prolongs monitor life

		Desktop		68.8		12.5		37.5		31.3		59.4		3.1		53.1		43.8

		Laptop		50		0		31.3		18.8		50		12.5		62.5		12.5

		Desktop		62.6

		Laptop		35.5

								Yes		No

						Desktop		48.5		51.5

						Laptop		31.8		68.2

				Do not know how to put to sleep		Time consuming		Inconvenient		Do not know how to wake		Worried work will be lost

		Dektop		47.1		17.6		38.2		8.8		20.9

		Laptop		59.1		4.5		31.8		18.2		4.5

				Lower energy consumption		Lower energy costs		Easier to use		Quicker startup		Knowing how		Presence of a desktop icon		Pop-up reminders		Prolonged battery life

		Desktop		38.2		32.4		41.2		47.1		55.9		26.5		8.8		5.9

		Laptop		27.3		22.7		40.9		31.8		63.6		27.3		13.6		22.7

				Yes		No

				46.2		53.8

				green		blue		yellow-green		red		orange

				87.3		1		8.8		2.9		0

				no light		red		orange		yellow		blue

				69.6		26.5		0		2		2

				no light		yellow		green		red		orange

				4.9		40.2		6.9		15.7		32.4

				The device is on		The device is off		The device is in sleep mode		The device needs your attention or input		There is a problem or error		The device is transitioning		A button requires pushing		Don't know

				97.1		1		1		0		0		0		1		0

				The device is on		The device is off		The device is in sleep mode		The device needs your attention or input		There is a problem or error		The device is transitioning		A button requires pushing		Don't know

				2.9		1		14.7		21.6		6.9		40.2		1		11.8





Sheet1

		Never		Never

		Once per week		Once per week

		Several times per week		Several times per week

		Once per day		Once per day

		Whenever I am away		Whenever I am away



Desktop

Laptop

Frequency

Percentage

How often do you use sleep function?

3.1

6.3

6.3

6.3

21.9

25

28.1

18.8

40.6

43.8



Sheet2

		less than 30 mins		less than 30 mins

		1-2 hours		1-2 hours

		3-6 hours		3-6 hours

		overnight (8 hrs +)		overnight (8 hrs +)



Desktop

Laptop

Amount of time

Percentage

About how long is your computer usually in sleep mode?

3.1

12.8

18.8

18.8

18.8

25

59.4

43.8



Sheet3

		Allow time to pass		Allow time to pass

		Press sleep icon on keyboard		Press sleep icon on keyboard

		Press sleep icon on tower		Press sleep icon on tower

		Press sleep icon on monitor		Press sleep icon on monitor

		Use start menu		Use start menu

		Click shortcut on desktop		Click shortcut on desktop



Desktop

Laptop

Sleep methods

% of respondents using each method >50% of the time

How often have you put your computer to sleep in the following ways?

63.3

66.7

23.8

0

0

0

4.3

7.7

24

7.7

0

0



		Allow time to pass		Allow time to pass

		Press sleep icon on keyboard		Press sleep icon on keyboard

		Press sleep icon on tower		Press sleep icon on tower

		Press sleep icon on monitor		Press sleep icon on monitor

		Use start menu		Use start menu

		Click shortcut on desktop		Click shortcut on desktop



Desktop

Laptop

Methods

Percentage

Preferred method to put to sleep

50

56.3

15.6

0

6.3

0

3.1

6.3

15.6

31.3

0

0



		Move mouse/ trackpoint/ touchpad		Move mouse/ trackpoint/ touchpad

		Press power button		Press power button

		Press keyboard		Press keyboard

		Press sleep icon on tower		Press sleep icon on tower

		Press wake button on tower		Press wake button on tower

		Press wake button on monitor		Press wake button on monitor

		Press wake button on keyboard		Press wake button on keyboard



Desktop

Laptop

Wake methods

% of respondents using each method >50% of the time

How often have you woken your computer from sleep in the following ways?

74.2

75.1

14.3

14.3

35.7

21.4

0

0

0

0

0

7.7

5.3

0



		Move mouse/ trackpoint/ touchpad		Move mouse/ trackpoint/ touchpad

		Press power button		Press power button

		Press keyboard		Press keyboard

		Press sleep icon on tower		Press sleep icon on tower

		Press wake button on tower		Press wake button on tower

		Press wake button on monitor		Press wake button on monitor

		Press wake button on keyboard		Press wake button on keyboard



Desktop

Laptop

Methods

Percentage

Preferred method to wake

62.5

81.3

25

0

0

6.3

3.1

6.3

0

0

0

6.3

3.1

0



		Desktop

		Laptop



Computer type

Percenage of respondents

Primary Computer Use

62.6

35.5



		Lower energy consumption		Lower energy consumption

		Lower cost		Lower cost

		Faster startup		Faster startup

		Preserves work without saving		Preserves work without saving

		Easy to use		Easy to use

		Preserves work without saving		Preserves work without saving

		Preserves battery life		Preserves battery life

		Prolongs monitor life		Prolongs monitor life



Desktop

Laptop

Percentage

Why do you use sleep mode?

68.8

50

12.5

0

37.5

31.3

31.3

18.8

59.4

50

3.1

12.5

53.1

62.5

43.8

12.5



		Yes		Yes

		No		No



Desktop

Laptop

Percentage

Do you know how to put your computer to sleep?

48.5

31.8

51.5

68.2



		Do not know how to put to sleep		Do not know how to put to sleep

		Time consuming		Time consuming

		Inconvenient		Inconvenient

		Do not know how to wake		Do not know how to wake

		Worried work will be lost		Worried work will be lost



Dektop

Laptop

Percentage

Why do you not use sleep mode?

47.1

59.1

17.6

4.5

38.2

31.8

8.8

18.2

20.9

4.5



		Lower energy consumption		Lower energy consumption

		Lower energy costs		Lower energy costs

		Easier to use		Easier to use

		Quicker startup		Quicker startup

		Knowing how		Knowing how

		Presence of a desktop icon		Presence of a desktop icon

		Pop-up reminders		Pop-up reminders

		Prolonged battery life		Prolonged battery life



Desktop

Laptop

Percentage

Factors that would increase usage of sleep mode

38.2

27.3

32.4

22.7

41.2

40.9

47.1

31.8

55.9

63.6

26.5

27.3

8.8

13.6

5.9

22.7



		Yes

		No



Percentage

Have you ever used sleep function on your computer?

46.2

53.8



		green

		blue

		yellow-green

		red

		orange



Percentage

If a computer has an LED light to indicate that it is ON, what color seems most appropriate to you?

87.3

1

8.8

2.9

0



		0

		0

		0

		0

		0



Percentage

If a computer has an LED light to indicate that it is OFF, what color seems most appropriate to you?



		no light

		yellow

		green

		red

		orange



Percentage

If a computer has an LED light to indicate that it is in SLEEP mode, what color seems most appropriate?

4.9

40.2

6.9

15.7

32.4



		0

		0

		0

		0

		0

		0

		0

		0



Percentage

What does it mean for a computer's indicator light to be solid green?



		0

		0

		0

		0

		0

		0

		0

		0



Percentage

What does it mean for a computer's indicator light to be blinking green?



		





		






_1083428417.xls
Chart12

		Lower energy consumption		Lower energy consumption

		Lower energy costs		Lower energy costs

		Easier to use		Easier to use

		Quicker startup		Quicker startup

		Knowing how		Knowing how

		Presence of a desktop icon		Presence of a desktop icon

		Pop-up reminders		Pop-up reminders

		Prolonged battery life		Prolonged battery life



Desktop

Laptop

Percentage

Figure 13. Factors that would increase usage of sleep mode

38.2

27.3

32.4

22.7

41.2

40.9

47.1

31.8

55.9

63.6

26.5

27.3

8.8

13.6

5.9

22.7



Sheet1

		

				Never		Once per week		Several times per week		Once per day		Whenever I am away

		Desktop		3.1		6.3		21.9		28.1		40.6

		Laptop		6.3		6.3		25		18.8		43.8

				less than 30 mins		1-2 hours		3-6 hours		overnight (8 hrs +)		days at a time

		Desktop		3.1		18.8		18.8		59.4		0

		Laptop		12.8		18.8		25		43.8		0

														Desktop		Laptop

												Allow time to pass		63.3		66.7

												Press sleep icon on keyboard		23.8		0

												Press sleep icon on tower		0		0

												Press sleep icon on monitor		4.3		7.7

												Use start menu		24		7.7

												Click shortcut on desktop		0		0

								Allow time to pass		Press sleep icon on keyboard		Press sleep icon on tower		Press sleep icon on monitor		Use start menu		Click shortcut on desktop

						Desktop		50		15.6		6.3		3.1		15.6		0

						Laptop		56.3		0		0		6.3		31.3		0

												Desktop		Laptop

										Move mouse/ trackpoint/ touchpad		74.2		75.1

										Press power button		14.3		14.3

										Press keyboard		35.7		21.4

										Press sleep icon on tower		0		0

										Press wake button on tower		0		0

										Press wake button on monitor		0		7.7

										Press wake button on keyboard		5.3		0

										Move mouse/ trackpoint/ touchpad		Press power button		Press keyboard		Press sleep icon on tower		Press wake button on tower		Press wake button on monitor		Press wake button on keyboard

								Desktop		62.5		25		0		3.1		0		0		3.1

								Laptop		81.3		0		6.3		6.3		0		6.3		0

				Lower energy consumption		Lower cost		Faster startup		Preserves work without saving		Easy to use		Preserves work without saving		Preserves battery life		Prolongs monitor life

		Desktop		68.8		12.5		37.5		31.3		59.4		3.1		53.1		43.8

		Laptop		50		0		31.3		18.8		50		12.5		62.5		12.5

		Desktop		62.6

		Laptop		35.5

								Yes		No

						Desktop		48.5		51.5

						Laptop		31.8		68.2

				Do not know how to put to sleep		Time consuming		Inconvenient		Do not know how to wake		Worried work will be lost

		Dektop		47.1		17.6		38.2		8.8		20.9

		Laptop		59.1		4.5		31.8		18.2		4.5

				Lower energy consumption		Lower energy costs		Easier to use		Quicker startup		Knowing how		Presence of a desktop icon		Pop-up reminders		Prolonged battery life

		Desktop		38.2		32.4		41.2		47.1		55.9		26.5		8.8		5.9

		Laptop		27.3		22.7		40.9		31.8		63.6		27.3		13.6		22.7





Sheet1

		Never		Never

		Once per week		Once per week

		Several times per week		Several times per week

		Once per day		Once per day

		Whenever I am away		Whenever I am away



Desktop

Laptop

Frequency

Percentage

How often do you use sleep function?

3.1

6.3

6.3

6.3

21.9

25

28.1

18.8

40.6

43.8



Sheet2

		less than 30 mins		less than 30 mins

		1-2 hours		1-2 hours

		3-6 hours		3-6 hours

		overnight (8 hrs +)		overnight (8 hrs +)



Desktop

Laptop

Amount of time

Percentage

About how long is your computer usually in sleep mode?

3.1

12.8

18.8

18.8

18.8

25

59.4

43.8



Sheet3

		Allow time to pass		Allow time to pass

		Press sleep icon on keyboard		Press sleep icon on keyboard

		Press sleep icon on tower		Press sleep icon on tower

		Press sleep icon on monitor		Press sleep icon on monitor

		Use start menu		Use start menu

		Click shortcut on desktop		Click shortcut on desktop



Desktop

Laptop

Sleep methods

% of respondents using each method >50% of the time

How often have you put your computer to sleep in the following ways?

63.3

66.7

23.8

0

0

0

4.3

7.7

24

7.7

0

0



		Allow time to pass		Allow time to pass

		Press sleep icon on keyboard		Press sleep icon on keyboard

		Press sleep icon on tower		Press sleep icon on tower

		Press sleep icon on monitor		Press sleep icon on monitor

		Use start menu		Use start menu

		Click shortcut on desktop		Click shortcut on desktop



Desktop

Laptop

Methods

Percentage

Preferred method to put to sleep

50

56.3

15.6

0

6.3

0

3.1

6.3

15.6

31.3

0

0



		Move mouse/ trackpoint/ touchpad		Move mouse/ trackpoint/ touchpad

		Press power button		Press power button

		Press keyboard		Press keyboard

		Press sleep icon on tower		Press sleep icon on tower

		Press wake button on tower		Press wake button on tower

		Press wake button on monitor		Press wake button on monitor

		Press wake button on keyboard		Press wake button on keyboard



Desktop

Laptop

Wake methods

% of respondents using each method >50% of the time

How often have you woken your computer from sleep in the following ways?

74.2

75.1

14.3

14.3

35.7

21.4

0

0

0

0

0

7.7

5.3

0



		Move mouse/ trackpoint/ touchpad		Move mouse/ trackpoint/ touchpad

		Press power button		Press power button

		Press keyboard		Press keyboard

		Press sleep icon on tower		Press sleep icon on tower

		Press wake button on tower		Press wake button on tower

		Press wake button on monitor		Press wake button on monitor

		Press wake button on keyboard		Press wake button on keyboard



Desktop

Laptop

Methods

Percentage

Preferred method to wake

62.5

81.3

25

0

0

6.3

3.1

6.3

0

0

0

6.3

3.1

0



		Desktop

		Laptop



Computer type

Percenage of respondents

Primary Computer Use

62.6

35.5



		Lower energy consumption		Lower energy consumption

		Lower cost		Lower cost

		Faster startup		Faster startup

		Preserves work without saving		Preserves work without saving

		Easy to use		Easy to use

		Preserves work without saving		Preserves work without saving

		Preserves battery life		Preserves battery life

		Prolongs monitor life		Prolongs monitor life



Desktop

Laptop

Percentage

Why do you use sleep mode?

68.8

50

12.5

0

37.5

31.3

31.3

18.8

59.4

50

3.1

12.5

53.1

62.5

43.8

12.5



		0		0

		0		0



Desktop

Laptop

Percentage

Do you know how to put your computer to sleep?



		0		0

		0		0

		0		0

		0		0

		0		0



Dektop

Laptop

Percentage

Why do you not use sleep mode?



		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



Desktop

Laptop

Percentage

Factors that would increase usage of sleep mode



		





		






_1083428457.xls
Chart18

		green

		blue

		yellow-green

		red

		orange



Percentage

Figure 15. If a computer has an LED light to indicate that it is ON, what color seems most appropriate to you?
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Figure 16. If a computer has an LED light to indicate that it is in SLEEP mode, what color seems most appropriate?
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