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Abstract

The intent of this experiment was to compare the effects of cellular telephones and hands-free devices on driving proficiency.  Simulated motor vehicle equipment and software was obtained and utilized to test the thirty volunteer test subjects.  These thirty test subjects were asked to operate the simulated motor vehicle equipment and software three times in each of the three categories.  These categories were undistracted, using a hand-held cellular telephone and using a hands-free cellular device.  After all thirty subjects had been tested, the results were analyzed through a statistical analysis program, called SPSS.  This examination showed that the subjects’ scores were considerably inferior when using the hand-held cellular telephone, than while undistracted.  Their performances also indicate that the use of a hands-free cellular device does not significantly impair driving ability.  

Introduction


Cellular telephone use in automobiles has recently become a major concern to lawmakers across the country.  Since 1996, there have been almost 50 proposed laws to ban or limit cell phone use across the nation (USA Today 2000).  The current rise in the use of cellular technology has given proponents of these laws even greater incentive on their crusade.  Local governments have enacted at least 11 such laws, but no statewide or federal laws have been passed, as lobbyists from the booming cell-phone industry lead the opposition.  Critics have also been encouraged by selective restraints, from the cell-phone ban on New York City taxi drivers to one on school bus drivers in Massachusetts, the first such statewide step (Clines, 2001).  


The movement for controls is growing, with bills submitted in the legislatures of 35 states for phone restrictions and penalties for derelict drivers (Levine, 1999).  Proponents, including Advocates for Cell phone Safety, a  new group of family members of victims of auto accidents from phone use, point to the 22 nations that have already enacted cell-phone restrictions on drivers.  These range from a mandate against hand-held phones in Britain to an outright ban on the use of all types of cell phones by drivers in Japan, Israel, Portugal and Singapore (Advocates for Cell Phone Safety, 1999). 


The number of cell-phone users grows by three million each month in America alone.  Eighty-five percent of America’s 110 million cell-phone owners use them in some form while driving (national Highway Transportation Safety Administration, 2000).  Safety research seems to be lagging behind the industry’s rapid growth.  Recent studies have found that using phones while driving increases the risk of an accident by more than thirty percent, but the industry disputes this, citing studies that minimize the risk (Clines, 2001).  


The movement for controls is growing, with bills submitted in the legislatures of 35 states for phone restrictions and penalties for derelict drivers (Levine, 1999).  Proponents, including Advocates for Cell Phone Safety, a new group of family members of victims of auto accidents from phone use, point to the 22 nations that have already enacted cell-phone restrictions on drivers.  These range from a mandate against hand-held phones in Britain to an outright ban on the use of all types of cell phones by drivers in Japan, Israel, Portugal and Singapore (Advocates for Cell Phone Safety, 1999).  
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Industry pamphlets typically advice against the use of hand-held phones while driving, but critics say this does nothing about the mental distraction of conversing, and argue that the law should require drivers to be parked, while using their phones.  That is why critics maintain that the hands-free, voice-activated phone systems do not deal with the primary problem: preoccupation (Bents, 2000).  


The Cellular Telecommunications Industry Association, with 570 members, representing ninety-five percent of the cellular industry, recommends deeper research on driving and phone conversation, enforcement of existing reckless driving laws and an overall emphasis on driver education, not legal restriction, as the best form of cell-phone safety (Cellular Telecommunications Industry Association, 1998).  


Advocates for Cell Phone Safety cite accident data from Japan.  Japan enacted a hands-free mandate on cell phone drivers in 1996 and the police later reported a 52 percent drop in injuries and accidents caused by those drivers.  Encouraged, Japan then toughened the law to an outright ban on car phones (Advocates for Cell Phone Safety, 1999).


The industry cites a study done in 2000, for AT&T, by the Harvard Center for Risk Analysis, that concluded there were risks but they were small and that far more exhaustive research was needed (Harvard Center for Risk Analysis, 2000).  


An elaborate study by the University of Montreal’s Transportation Safety Laboratory concluded that cell-phone users had a thirty-eight percent higher risk of accident and that the risk increased with the frequency of phone calls (University of Montreal Transportation Safety Laboratory, 2001).


Lawmakers state that the growing proposals for restrictions on cell-phone users not rooted in research, but in anecdotal evidence from constituents, who are alarmed at weaving, erratic drivers transfixed on the phone (Clines, 2001).  “I’m getting 10 to 15 complaints a week from constituents,” said John Arnack, a Maryland legislative delegate and Baltimore County Democrat who wants to allow only hands-free phoning.  “My people tell of being cut off by drivers oblivious on the phone.  Everyone has a story about these guys,” he states.  “This bill is floundering in the face of industry opposition.  But I think there’s something inevitable about this issue and some industry types are coming around.  A specialist with the Verizon cell phone program told me that he might endorse the bill if its effective date was extended enough to allow drivers to prepare” (Arnack, 2001).


In a new policy statement, the National Safety Council urged drivers to voluntarily not use electronic devices on the road.  While emphasizing driver responsibility and the enforcement of existing laws, the council did not support legal restrictions on phones except for a ban on their use by 16-to-18-year-old driver-trainees, the most accident-prone category (National Safety Council, 2001).


With increasing concern about the hazards of driving while using cellular telephones, and the nationwide push for lawmakers to limit hand-held cellular use, there is an underlying assumption that hands-free cellular devices present less of a potential distraction to the driver.  This research study attempts to assuage the question of the impact of cellular telephone use as compared to undistracted driving, and the use of hands-free devices.  The study examines the issue of driver concentration and safety, under the conditions of being undistracted, while using a hand-held cellular phone, and while using a hands-free cellular device.

Materials 


In order to test the effects of cellular technology, simulated vehicle equipment was needed.  The apparatuses obtained were Sega Dreamcast, MC2 racing wheel, and Vanishing Point software.  Two Motorola cellular telephones were used, as was a Motorola cellular earpiece.  A video monitor with audio/visual ports was also used.

Procedure


First set the video monitor to “video input.”  Then attach the Sega Dreamcast to the audio/visual ports.  Turn on the Dreamcast and insert the Vanishing Point software.  Press start key when prompted.  Select the “arcade” setting and press A button.  Select the time trial setting and press A button.  Select Red Rock Canyon setting and press A button.  Select Ford Mustang setting and press A button.  Select forward setting and press A button.  Select automatic transmission setting and press A button.  Direct the test subject to drive, without the application of other factors, when prompted by the program.  Then record the score, which is determined by the subject’s time plus any three-second penalities, incurred through collisions and other mishaps.  Next, direct the subject to drive while speaking on a handheld cellular telephone, and record their score.  The, direct each test subject to drive while using a headset cellular telephone.  Ask subject questions such as, “Could you describe what you have done today?” and “What did you do the previous summer?”  Record the time and amount of mistakes.  Finally, repeat the procedure twice more with each test subject.  

Results


This research study sought to test the hypothesis that cellular telephone use adversely affects driver performance.  The second hypothesis tested was, if the use of, cellular hands-free devices lessens the negative impact of cellular telephone use.  The findings of the experimental design support both of the hypotheses.  The use of handheld cellular telephones negatively affects driving sill, while the use of a hands-free cellular device impacts performance to a lesser degree.  


When subjects were tested using a handheld cellular telephone, they received significantly lower scores than during non-cellular use tests (control).  A two-tailed t-test, with a ninety-five percent confidence interval, indicates that the difference between the handheld cellular telephone scores and the control group scores is highly significant.  The critical two-tail is 2.05 and the t-statistic is -3.97, which is outside the critical two-tail curve.


The data further indicate that the use of a hands-free device is an important factor in improving driving score performance, while using a cellular telephone.  Subjects scored significantly better while using a hands-free device, as compared to their scores while using a handheld cellular telephone; in fact, scored nearly as well as they did, without cellular use.  The two-tailed t-test confirms that the difference, between the two situations, is statistically significant.  The critical two-tail is 2.05 and the t-statistic is -3.13, which is outside the critical two-tail curve.  This demonstrates that driver performance, while using a handheld cellular telephone, was considerably poorer than with a hands-free cellular device. 


Furthermore, the difference between the scores of the control group performance and the hands-free performance is not statistically significant.  The critical two-tail is 2.05 and the t-statistic is -1.83, which is inside the critical two-tail curve.  This suggests that hands-free cellular use closely parallels the conditions of undistracted driving situations.  


This study confirms the validity of claims that cellular telephone use jeopardizes driver competency.  The findings of this study can be extrapolated to conclude that under actual driving conditions, handheld cellular telephone use poses a serious threat to both the driver, and other roadway users. 

Discussion


The results of my experimental design suggest that the use of hand-held cellular telephones significantly affect driver concentration.  This causes a severe negative effect on their driving competency and performance.  When subjects were tested, using the hand-held cellular telephone, they scored substantially lower than they did during non-cellular use tests.  A two-tailed t-test indicates that the difference in scores between hand-held cellular telephone tests and the undistracted tests is statistically significant.  The two-tailed t-test also implies that the difference in scores between the hands-free cellular device tests and the undistracted tests is significant.  However, according to the t-test, there was no significant difference between the hand-held cellular telephone tests and hands-free cellular device test.


This data connotes that any form of telephone us in itself provides a grave distraction.  This data also implies that any type of distraction from the driver’s primary task and poses a serious menace to other roadway users.  Other distractions, which could pose a hazard, are radio use, beverage or comestible consumption, conversing with vehicle passengers, and exposure to children arguing.  These are only some of the myriad diversions, which might detract from the driver’s first responsibility: to operate his or her vehicle in a conscientious and responsible manner.


Hopefully, through my research and other similar studies, equitable and prudent legislation can be proposed, passes, and enacted.  The public’s concern is justified, and efforts to confront this roadway menace should be diligently pursued.  Efforts must be continued to persuade legislators to pass laws restricting the use of cellular telephones and encourage the use of hands-free cellular devices.  With the rapid development of technology being installed in automobiles, such as navigation systems and internet connections, studies must be conducted to determine the impact on driver concentration and competency, as well as discovering designs, which least interfere with driver focus.
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