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         Cell Phones:  Are They Dangerous Instruments





       in the Hands of Young Children?

  General Discussion


Addicted as our culture is to this instrument called a cell phone, most users forget the cost, both physically and emotionally, as well as financially for such a convenience.  Unarguably, this handy instrument has saved numerous lives and delivered important messages.  The other side of the story is that these high-powered, ultra modern methods of communication may be a threat to our health, and especially to that of our children.

Children are more vulnerable to any potential nerve damage because of their “developing nervous systems where the greater absorption of energy is in the tissues of the head, where a longer lifetime of exposure is possible”  (Tuberose, 2006, p. 15).   Further, children also have thinner skulls, so the penetration rate of radiation into the brain is greater than that of an adult’s.   Additionally, two particular electrical activities are constantly changing in a child until the age of about 12 years when delayed brain waves disappear and the alpha rhyme are finally stabilized.  What this means is that the pulsations from a cell phone are more readily absorbed once the brain waves are stable.  Also, at the beginning of the teen-age years, children have a more accurate and quicker reaction time to events than they had in their earlier years.  

Pre-teens as well as teenagers are more likely to use video downloads and other related services for longer periods of time (Williams, 2002).  They are also the most likely to jump into a current trend and buy newer gadgets, many of which have not been regulated by the Federal Government, already accused of stepping into the cellular field far too late to create a safer instrument.

The cell phone industry plays into the shaky self-image and identity crises of vulnerable teenagers, especially the “tweenies” (ages 10 to 12) who have more disposable money than at any other time in our history.  These pearls in their purses and pockets are sometimes their only emotional connection to the outside world.  Cell phone manufacturers, advertising agencies, sales offices, suppliers, retailers, and designers are working overtime to meet the market’s demands.  Extra features are promoted with very little, if any, warning about the megahertz needed to operate these toys.  T Mobile’s model “the sidekick” is an example.  This phone has a new built-in camera that can forward instant pictures to another cell phone.  Model II has added speaker phones to listen to the music pre-programmed by the supplier.  The Sidekick II also records sports games and major network shows and can forward the shows to its subscribers for a fee on the day and the very hour the user wishes.  Cases, carriers, colors, sizes (a super thin model that cannot be detected in the pocket is the latest, sleekest look) and are constantly being updated and added to so quickly that any research to keep current is next to impossible. 

The good news about the latest statistics is that cell phone sales are rising as smoking continues to go downward.  The risks of smoking have been known for many decades.   The concern here is that extensive cell phone use may be even more dangerous for one’s health than smoking (British Medical, 2006).

Drivers Aware of Distractions 


Most adults know they are being distracted when using their cellular telephones. The reason is that basically no one can prevent it.  Whether the instrument is held at the ear or the user has a wire connection, the brain channel controlling reactions as well as conversations cannot be fully connected because the channel itself cannot give equal attention to both tasks.   Researchers have found that listening to someone speak consumes some of the resources that otherwise would be allocated to a complex visual information-processing task.  In fact, the amount of brain activation allocated to the visual processing task is decreased by 29% if participants are simultaneously participating in a conversation (Carnegie, 2001).

When people use their cell phones while driving and the kids start yelling or disturbing their train of thought, drivers make changes from their left ear to the right ear.  These adults can return to their original task more quickly than a child can although, as statistics on accidents accumulate, more research needs to be focused on reaction timing for adults who are obviously distracted while performing the primary task of attempting to drive without causing an accident.    

  
Drivers do not need researchers to tell them this.  Yet millions around the world continue to participate in this giant experiment in involuntary epidemiology – irradiated by cell phones, the towers that assist in sending signals around the world to millions of units, cordless phones, satellites, broadcast antennas, military and aviation radar, televisions, computers, wireless internet, and wireless network systems (LANs) in schools and the workplace (Goodhealthinfo, 2006).

         History            
Prior to the twentieth century, the only sources of radiofrequency radiation (RF) were the hyper-low levels of RF energy originating from our sun and the lower levels of extra-solar RF noise.  It is in this environment of low-level RF radiation that life on earth evolved and exists to this day.  During the 1940’s, primarily as a result of research and development performed as part of the war effort, industry and military establishments successfully brought the state of RF energy to its maturity (Tuberose, 2006).  


Initially, the contribution of each radiating device was imperceptible when weighed against the background of incoming solar radiation.  From the 1940’s through the 1970’s, humans were seldom exposed to RF radiation at levels that might cause concern.  However, over the span of decades, the number of terrestrial RF radiation sources is now counted in the billions and, at present, the base radiation level is many thousands of times higher than from solar RF energy.





Effects of Radiation

Numerous studies have been undertaken to alleviate fears in the minds of people regarding the deleterious effects, if any, of electromagnetic radiation (ER) which has been added to the already existing list of environmental pollutants.  Centered around cell phones and microwaves, the conclusion was drawn that “[T]he energy absorption at high power levels probably leads to nonspecific stimulation of hypothalamic-hypopheseal-adrenal axis with liberation of corticosterone that causes sequestration of cells, an effect induced by any known stressor” (Nageswari, 2003, p. 12).  


Most studies are on animals.  For studies involving human beings, the length of time for observation has been far too short and not enough participants of varying age and background have been observed.

Stress and Recovery time

So far as effects on the physiology of human beings, previous thoughts were that interference with brain waves and brain chemistry stopped when an interruption from a cell phone call ended.  This is no longer true.  It has been proven that stress effects accumulate over time and involve adaptation by a person’s antibodies followed by an eventual breakdown of the homeostatic process should stress continue to build up over a period of time (Lai, & Singh, 1995).  As pertains to undeveloped youth, these interruptions can cause up to an hour of recovery time before the child is back on task.

Purpose of the Paper


While this paper acknowledges the research written concerning possible cancer related properties connected to cell phone use, it is not within the purview of this paper to discuss such a well researched area, only to point out how brain cancer has risen by 25% in the United States since 1975.  Of special note is how the long running television news show “60 Minutes” aired a segment on brain cancer, explaining that scientists are unsure why the incidence of the disease is growing so exponentially.

The purpose of this paper is to prove that interruptions from cell phone use causes distractions which are of serious concern for young children, teen-agers, and especially for the “tweenies.”   A behavioral type of study is proposed to further examine how interruptions from cell phone use can slow down, if not halt a child’s learning capacity.   Research results presented in this paper hopefully will cause a cell phone user to pause, even to consider how the price paid for looking cool and having the latest gadgetry isn’t worth the inherent but unadvertised distractions involved.  Research results are expected to reach approximately 30% lower for the group being interrupted by cell phones than for the group who have no interruptions.      

         How the Cell Phone Works


Radio frequency electromagnetic radiation (RFR), a form of energy between 10 KHz and 300 GHz, is used in wireless communication and emits these amounts of radiation depending on the product (Lai, 1998).   Energy also radiates from a cell phone tower or numerous satellites strategically placed in space, bringing the desired connection to the user.  To put this in layman’s terms, there are 300 million waves emitted into the atmosphere per second for a rate of 30 MHz.  A GHz is one thousand times stronger.  Imagine, if you will, a world filled with the amount of these emissions of radiation being released to local sources each day multiplied by the number of calls placed every twenty four hours times the millions of cell phones used per hour around the world and the figure is a remarkable amount of negative energy encircling the globe.  The electromagnetic field (EMF) problem has been categorized as a new form of pollution.  It has also been compared to the harm caused by asbestos and cigarette smoking as related to the dangerous health effects from its use.  EMF has even been compared to the slow process of lead poisoning (TMN Health, 2006).


Studies vary as to the severity of damage to the human body, but there is little question that harm occurs.  One of the problems is that the majority of people would not stop using their cell phones no matter what the government might caution.  One report says that even if the general public knew of the dangers, 70% would not change phones or carriers.  (TMN Health, 2006).   Parents and their children thus continue to expose themselves as radiation enters their ears and their brain cells where harmful effects are yet to be fully discovered.


Various cell phone companies are ranked as to the amount of power necessary to operate their units.  The average cell phone requires 900 megahertz (MHz) while on vibration, and 800 MHz when connected to a call, while the average microwave calls for only 339 MHz  (TMN Health, 2006).

How the Brain Learns to Read


Learning to read requires a look at physiological concerns and how the brain operates.  Certain sections of your brain absorb the “raw material” of letters.  Those sections make sense of the various aspects of information presented which can be passed onto the rest of the brain.  As the material registers and is absorbed, action can take place.  Various stages begin the reading process.   The process, as it works, can be recorded on a positron emission tomography scanning device (PET Scan) or a magnetic resonance imaging machine (MRI).  During such testing and recording, complex tasks areas are broken down into easier tasks.  

The outer surface of the brain (the Neocortex) is functionally divided into four lobes – the frontal lobe at the front of the head, the occipital lobe at the back of the head, the temporal lobe on the side, and the parietal lobe on the top.  The temporal lobe – on the left side of the brain, if the subject is right handed, processes sounds.  Once decoding is in place, the quadrins begin to recognize words (Brain Connection, 2001).  Allowing the process of uninterrupted time for absorption and processing is essential to growth and learning.  The amount of concentration and uninterrupted time for repetition is essential.  In order to read proficiently, the student must be able to decode with accuracy and fluency.  If stalled, interrupted, or deferred to other learning methods, or when attention is turned elsewhere, the process of reading and absorption of what has been read not only slows but can break down before that magical step beyond decoding where letters turn into words.

Can we afford to interrupt a young potential learner with sounds that not only slow down the learning process but also may go so far as to significantly impair it?

Testing Dual Tasking


In a behavioral study by Conway, Cowan, Bunting, Therriault, & Minkoff (2002), the team wondered what affect all these various interruptions would have on working memory.   Testing 120 adults on measures of working memory, short-term memory, processing speed, and fluid intelligence, it was found that the working memory system consists of components that store visual and verbal information in a central system which regulates the active contents of memory.  The hypothesis was to discover how the capacity of the working memory would be influenced by attentional interference in a dichotic listening task through tonal stimuli.  Researchers implemented the “Raven’s Progressive Matrice” to study where the working memory system stores visual and verbal information.  Working memory can be measured by using a complex “Operations Span Task” developed by Turner and Engle (1988) in which participants must remember an item for later recall while they intermittently process new information.  Researchers measure working memory in this two task manner as it is a good predictor of the ability to perform a wide range of tasks including both auditory and written language processing, problem solving, and reasoning (Blasko, 1999).

Procedure

Participants were divided into two groups; one was the low memory group (LWM), the other the high memory group (HWM).  Each group was asked to name print colors that were congruent and incongruent.  A stimulus was to also respond to true or false math problems and then try to remember them until subjects were asked to recall the problems.  Four tones were sent to each ear.  The key comparison was between the same-instrument condition and the different-instrument condition.  The 480 experimental trials (240 per target ear) consisted of 160 trials each from the single instrument, the same instrument, and different instrument conditions.  

Participants


57 undergraduate students were chosen who received partial course credit.  Their mean age was 19.87 years.  60% were male. 

Results  


Reading the results of a variance ANOVA, it was determined that although all listeners showed a slower response after hearing a different instrument in the to-be-ignored ear; the effect was larger for listeners with low working memory spans.  HWM spans were less susceptible to Stroop interferences than the LWM group.   

This means that if your child is of a higher intelligence, he or she is more likely to have a more powerful filtering system than a student of average or below average intelligence.

        The Brain and Pain Receptors

Once again addressing the human body’s physiological make-up, it is known that the brain has no pain receptors; therefore destruction from radiation begins to show up in so-called minor ways (Firstenberg, 2006).  A few examples are severe headaches; sleep disturbances, memory loss, learning disabilities, attention deficit disorders and an inherently long period of time before returning to a fully attentive state (Kane, 2006).

Hot spots


The brain also has various vital centers and a heat thermoregulatory apparatus.  Repeated use of mobile phones leads to repeated irradiation of a fixed amount of body tissue with deposits of large amounts of RF energy into the head.  The fixed position of the telephone is also of concern.  Held close to the head, this leads to short term repeated irradiation on a fixed amount of brain tissue, which generates the “hot spots.”  Such hot spots can create thermo elastic expansion of brain tissue.  The hypothesis asks, “How much RF energy can the head absorb?”  (Nageswari, 2003, p. 12).  The conclusion is unknown and inconclusive at this point in cell phone research.


According to a biological study released in October of 2004 by Sweden’s Karolinska Institute, the risk of harm from radiation is confined to the side of the head where the phone is usually held.  The Institute is one of Europe’s largest medical universities and its biomedical research center has been awarded the Nobel Prize in physiology and medicine.  When the study was conducted, only analogue mobile phones were in use.  Risk of acoustic neuroma has almost doubled for persons who started to use their mobiles at least 10 years prior to diagnosis.  The risk to the side of the head where the mobile phone was held was almost four times higher than the other side, which was virtually normal:

Though 85 million Americans now use cell phones, Europeans began widespread use of them much earlier with many now reporting side effects from their use.  At least one of the symptoms noted, which include dizziness, concentration difficulties, memory loss, and a burning sensation, showing up in 47% of people who reported using these wireless devices an hour or more daily.  (Tuberose, 2006, p. 37)        

While humans are well known to have enormous recovery capacities, the effects of heat exposure to the ear from an earpiece when making calls, varies.  This variance includes length of time on the phone, number of calls made during a continuing time period, how close the instrument is held to their ear, and the individual’s susceptibility to sound.





Hands Free Devices


Not only are many hands-free devices useless in protecting wireless phone users from radiation, many of these products may actually raise by three times the amount of radiation being directed into the head.  Meanwhile, the general public thinks hands-free kits are safer, so they tend to spend more time on their phones.  Note that the transmitter works harder to pick up a signal if it’s down at the waist where more radiation can be absorbed than at the head (Tuberose, 2006).





  Animal Research


One medical study was done on 14 white rabbits exposed to microwave radiation three hours per day, six days a week for three months (Nageswari, 2003).  Results showed how microwave radiation used at lower levels suggested that the microwave radiation group’s T lymphocytes in various organs were %+12.4 versus the control group whose various organs were % +7.54 which is 5.4 lower than those exposed to radiation.  


A study completed by Dr. Henry Lai on rats, rabbits, hybrid hamster-mice, and chick brains showed that these specimens had significant tissue damage after being exposed to radiation (Lai, Horita, & Guy, 1994).  Exposed for sixty minutes to 450 MHz, approximately one half the strength of the average call on a cell phone, when the low-ingested radio frequency radar (RFR) was studied; generally no significant effect on the blood-brain-barrier was observed.  However, other studies have reported increases in permeability after exposure to low intensities.


In another physiological study, selected rabbits, both male and female, were used to determine the electromagnetic field (EMF) exposure (Marino, Nilsen, & Frilot, 2003).  A Nokia 5120 cell phone was used, with a range of 824-829 MHz.    Researchers argue how similar results could be obtained exposing human subjects to the same form of testing.  The general public’s comment has been that testing animals such as rabbits, rats, or chick’s brains is not like testing humans.  “Men aren’t rodents,” Tuborose emphasizes in his report (2006, p. 10).  As various published reports link cell phone use to adverse health conditions, attempts have been made by the industry to hose down the findings with what is known as “The Hockett Defense” (named after the chief Tobacco Institute scientist).  Hockett reportedly advised his executives to repeat endlessly, “men aren’t rodents.”  Tuberose adds to Hockett’s argument by stating how “DNA is DNA” (2006, p. 10).  At the level of normal cell growth, science states that human and animal cells act very similar.  

The body is not a closed system but rather an open one, which exchanges energy with all of the forces around it.  The human body seeks equilibrium or its own balance.  Energy interaction requires a corresponding action from the body.  It is thought among medical scientists that humans may have a better capacity for recovery and repair than rabbits (up to 50% better).  Also, rabbits do not stand in front of microwaves, or listen to IPODS while at a ballgame, or sit in the center of people who are shouting.  

One reason to continue research in this area and to concentrate more specifically on research involving human beings is that scientists admit to having to make adaptations when calculating their results.  They are taking a look at how their work adapts to humans under the same conditions.  

When working with non-living tissues, the issue of body temperature also arises.        

A range must be decided on tissues exposed to radioactive frequencies (RF), whereas had this test been performed on live tissue (using humans rather than other animals), less of an adjustment to measured values would be necessary.  Note that the exposed rates in these biological studies are from transferred results with an attempt to make data relevant to cell phone exposure for human beings.  Admittedly, there is still an uncertainty as to the considerations in this regard (Schmid, Newbauer, & Mazai, 2003).  

Tissue Study

In another physiological study done by Schmid, Neubauer, Alesch, & Illievich (2003), brains used for observation were obtained during routine autopsies.  Tissue was taken from 10 males and 10 females between the ages of 47.5 and 87.5 within the first hour after euthanasia.  Experiments showed an average decline in conductivity of brain cortex tissue of about 12% at 900 MHz (the average MHz necessary when a cell phone is on but not connected to a call), and 8% at 800 MHz (when a cell phone is connected to a call).  Researchers suggest that further investigation is necessary, especially in the area of exposure assessment and recovery time.  

In a different study by Dr. Henry Lai using rats, it was noted that the DNA damage (both single and double strand breaks) was observed after the rats’ brain cells were exposed for two hours to a 60 Hz (cycles per second) magnetic field – the kind generated by household electric currents.  The same type of DNA damage also occurred after a two-hour exposure to RF microwaves at power levels considered to be safe.  Researchers found that an EMF-induced DNA damage could be blocked by treating the rats with antioxidants, including melatonin, immediately before and after exposure.  As a potent antioxidant, melatonin effectively eliminates free radicals inside cells, thus suggesting that free radicals may play a part in the genetic damage caused by the magnetic fields (Lai, & Singh, 1996).  

Electromagnetic Fields and Free Radicals


The mechanism by which an EMF interacts with an internal biological process is thought to be through the action of free radicals.  These are highly reactive atoms whose unaired electrons initiate chemical chain reactions that damage cells.  At its most fundamental level, biology is physics.  During all biochemical reactions, bonds between atoms are constantly breaking and reforming.  The atoms in a chemical bond share a pair of electrons whose opposite spins and creates a magnetic attraction.  When a chemical bond breaks, each atom reclaims its electron and briefly becomes a free radical – until it pairs up again with another atomic partner whose electron has an opposite spin (MacArthur, 2002). 


Although free radicals are a normal part of metabolism and play a vital role in many biochemical processes, the body must keep them under control.  An increase in free radicals can affect various cellular and physiological processes including gene expression, release of calcium from intracellular storage sites, cell growth, and cell death.   The actual effects, however, can vary from individual to individual and may depend on one’s nutritional status and the availability of dietary antioxidant (Cherry, 2000).


Because free radicals cause oxidation reactions that damage cells, the body removes them with antioxidants.  When the fight is successful, molecules will readily donate their electrons to neutralize free radicals.  These include potent antioxidant enzymes manufactured in the body as well as vital antioxidants obtained from food.


Free radicals also play a part in genetics, aging, stress, the nervous system, and especially the immune factors of the body, therefore caution must be taken immediately before we go so far over the range of safety that our nervous systems as well as our basic DNA breaks down (Lai, 1997).

How to Get Fired:  Discover the Truth 


Cell phones, accessories, and all the various entities represent a $233 billion a year industry, which is still growing.  Needless to say, sales are outstripping the few cautionary voices in the wind who are doing serious research and who are highly under-funded and generally tied to teaching hospitals or famous university research centers.  

It is contended that the cell phone industry is involved in attempting to influence research as far back as 1996 (Tuberose, 2006).  Motorola, Inc. planned to collaborate with Cellular Telecommunications Industry Association and Wireless Technology Research L.L.C. to downplay potentially damaging scientific findings on possible health risks from portable telephones.  $27 million was spent on research to discover such risks.  At the first Wireless Industry Global (WIN) meeting on December 10, 1998 in 

London, Dr. George Carlo’s initial reports were as follows:

Framed in the standard conservative approach at finding the facts which science demonstrates, in an attack on the industry for which he once acted as spokesman, Dr. Carlo accused firms of not taking safety seriously. “The companies are now spending millions trying to discredit me because, basically, they don’t like what I told them.  I feel angry and let down.”  After presenting its results to the phone companies in February, he claims they failed to take “appropriate steps to protect Consumers.”  (Tuberose, 2006, p. 18)


In his capacity as director of WIN, Dr. Carlo reportedly wrote a letter to the CEO of AT&T regarding the possible serious legal implications phone manufacturers have when it comes to answering adverse health issues.  He pointed to what happened to the tobacco industry where it was shown that industry assurances of no evidence of hazards from smoking were a complete fabrication.  Dr. Carlo believes cell phone manufacturers will have to put up the same fight, a fight that could be avoided.  Motorola’s expectations were that Dr. Carlo would prove the Null hypothesis that high intensity, high frequency microwave radiation would do no significant damage to the body’s DNA.  Instead, his results proved significant damage had occurred.  Therefore, the Null hypothesis had to be rejected.

        Laptop Study



Discussing a completely different area of research, in the behavioral field, the purpose of the Hembrooke and Gay study (2003) was to find a method of predicting memory failures. Their hypothesis was that students using an open lap computers would perform significantly poorer than those who worked with a closed laptop.  They used Lang’s model which is loosely based on previous models of mediating message processing which could predict what viewers would remember following various manipulations depending on the stimuli used.  Lang’s work was applied to television viewing. (Lang, 2001)


The authors began with the proven premise that there is a limited pool of resources from which the individual-as-processor may channel information and react to such input.  Maintaining a balance between what is required by the message and the distribution of an already limited resource is the juggling act of the person’s information processor.

Participants

Forty-four students in an upper division communications course at a prominent university were given college credit for participating in the study.  Twenty-two were male, twenty-two female.  Each student was given a laptop computer where across campus a number of wireless transmitters (access points) provided the infrastructure for their wireless system (LAN).  Through a proxy server, various data was collected.  Students were fully advised that while they were being monitored, their messages were not. 

Procedure


All students used their laptops in class to supplement their lectures for discussion purposes and lab activities.  Students were responsible to monitor their own computer use.  Very soon it became apparent that while students used their laptops during lectures to explore on task topics in greater detail on the Internet, they were also engaging in other activities such as chat rooms and instant messaging, as well as writing personal e-mails.  


All students were randomly assigned to take part in one of two conditions; half of the students left the classroom to work on a lab exercise in a neighboring classroom.  The remaining half were exposed to a typical lecture and encouraged to use their laptops in their usual manner during the lecture.  When the lecture ended, these students switched classrooms with the other half of the class who then went into the lecture hall and heard the identical lecture.  Structure and delivery on the day of testing was essentially the same as all other days during the semester.  The only difference between the two groups was that during the second repetition, students were told to close their laptops.  Both groups of students were tested immediately.  The surprise quiz consisted of 20 questions on the content of the lecture.  Half of the questions were multiple choice (recognition) questions, the other half short answer (recall) questions.  All students finished the test in approximately ten minutes.  


Two months later, the testing was switched so that students who served as controls in the first experiment (closed laptops) were experimental subjects in the replication study (open laptop).

Results


Initial data were analyzed with a one-way ANOVA.  Tests were given three scores: a total score, which included the percentage out of the total number of questions, a recall score, and a recognition score.  Results revealed a significant effect on total and recall score measures.  Students in the open laptop condition performed significantly poorer than those in the closed laptop condition.  Results were: (F(1,43) = 4.42,p.  04;F (1.43) = 5.00. p\.03, respectively.  Differences between the two groups on recognition scores approached significance, F (1.43) = 3.45, p\.07).  The replication data were scored and analyzed in exactly the same manner.  Again, results revealed a significant effect of condition on total and recall test scores in the same direction.  (F(1,20=10.70, p\.004; F (1,20) = 6.13p\.02 respectively.)  Differences between the open and closed laptop conditions neared significant on recognition scores, F(1,20 = 2.80, p\ .11.  (See: Appendix A)  


Therefore, the null hypothesis must be rejected as outside material observed on the computer while attending lectures caused a significant loss of memory.   It was also noted that those students who spent the majority of their time on task, when off task, spent an inordinate amount of time on unrelated matters on the Internet.  No doubt upper level communications students have learned the technique of browsing; however, it is very doubtful that lower level students, even high school students, would have this same ability.

Proposed Study


In order to set up a behavioral study where the amount of learning time actually lost by a student when interrupted by a cell phone call can be properly recorded, the study must be constructed as close to real life conditions as possible, and for longer periods of time than has been studied in the past.  

It is proposed that a 10-month observation in a school setting take place.  One hundred students between the ages of 11 and 15 will be randomly selected and observed for five school days a week, excluding school holidays and week-ends.  Students will be on a two-hour per day class period, identified as a block schedule.  

Hypothesis


The hypothesis for this study is that students who have cell phone access for between 2 minutes and 15 minutes during class time will be affected for as long as the interruption of the call x 8. 

Testing

This hypothesis will be observed when students are tested on recall and memorization during the last fifteen minutes of class on the day that such students are allowed to receive calls.  

The Null hypothesis is that all students will perform equally, in spite of actual outside cell phone interruptions.           

No interruptions is defined as those noises that go beyond the normal classroom.         

Sounds such as note passing, doodling, talking, completing other class assignments, even taking notes on the current lecture are not considered an interruption.

Proposed Testing Method


Teacher will lecture on the expectations for the week, including the day of planned interruptions for each group.  One day of the week the receiving cell phone calls group (RCG) will have cell phone access for one half hour with a limit of three calls of no more than two minutes in length.  At the same time, they are to work on class exercises and handouts, or do free reading as directed by the teacher.  For at least 40 minutes before the bell rings, there are to be no more outside calls.   Fifteen minutes before the bell, these students will be given a short essay to write.  When this group switches to the not receiving calls group (NCG), they will be given free reading time and follow the teacher’s directions according to his or her plans.   On another day of the week, the process is reversed: the exact same lesson with the same test will be given.  


During the other days of the week, there will be no cell phone access to any students and other school-related material will be taught and tested, reviewed and discussed by the teacher.

During Semester One, there will be written assignments tallied on recall results.  While this method is more arbitrary than selective: there are two reasons for using this method; one, teacher will be less familiar with his or her students’ work at the beginning of the semester; and two, the students will be more at ease with a less restrictive response required of them.   Writing will be analyzed by 2 readers and graded according to the Florida State Sunshine Standards Grading System. 


As the semester and the weeks progress, testing will switch to more objective testing such as word recall charts, multiple choice questions, and shorter essay responses.


For Semester Two, the RCG will receive calls three times a week for up to two minutes each, with the limit of three calls per class.  Each RCG student will be required to keep a log.  This log will contain the date, who called, and several lines to jot down what the call was about.  During this time, the NCG students are to be placed in another room to work on various materials where there is computer access and teacher directed lessons.  


During the second hour of class, the groups will switch and the same instructions given.


A four-way ANOVA will be set up with results recorded on a weekly basis.  The first column records the RCG during Semester One and Semester Two; the second column is for the NCG group during Semester One and Semester Two.  Results will be recorded on recall, memorization, amount of time necessary to return to the topic, and the ability to concentrate by answering 10 oral questions as well.  

Expected Results


The RCG group will perform more poorly than the NCG group by a consistent 30%.  There will be an overall score gathered from various types of written as well as oral responses.  Of the four methods of testing, it is expected that the recall questions, both written and created by multiple choice, will contribute to a great degree more than an expected overall average and may ultimately be separated out where an additional behavioral-based one-way ANOVA will be calculated separately.

            

            Cell Phone Towers

Cell phone towers are not exempt from various medical and behavioral studies either.  Reported are casual relationships of sleep disturbances with exposure to short wave radio signals when a tower is on.  Without towers to draw from, there would be no working cell phones.  Concerning cell phone towers, biologically it should be remembered that the human brain is in operation at all times, so the brain can detect signals and react to such signals at multiple levels, whether provided by a visible instrument or not.  Interactions with towers and their wave lengths include resonant absorption of signals.  Many signals are below hearing range.  These signals can interfere with the natural functions of the body, which regulates such interior body functions as melantonin (necessary for sleep) and the thyroid gland (necessary for stimulation and normal activity) (Cherry, 2000).
 

                 Results Are Inconclusive

The FDA


The Food and Drug Administration (FDA) decided on February 8, 2000 that there is currently an insufficient amount of scientific evidence for concluding that wireless communication technologies are not safe or that they pose a risk to millions of users.  The FDA has begun a three to five year study to look at some of these effects, the results of which have not yet been published.

The FDA shares regulatory responsibility for wireless phones with the Federal Communications Commission (FCC).  All phones sold in the United States must comply with FCC safety guidelines that limit RF exposure.  The FCC relies on the FDA and other health agencies for safety questions.  Under the law, the FDA does not review the safety of radiation-emitting consumer products before they are sold like it does with new drugs or medical devices.  It should be noted that the FDA does have the power to require manufacturers of wireless phones to notify users of health hazards, and to repair, replace or recall such phones.

State Involvement  

Section 704 of the Telecommunications Act of 1996 provides federal pre-exemption of state and local regulation regarding wireless services, which means that state and local communities may not adopt more stringent protections if the federal regulatory authorities fail to protect the public.  The government has, however, taken a stand by suggesting that moderation in phone use should be observed, and those who spend long periods of time on their hand-held cellular phones should consider holding any lengthy conversations on conventional phones while reserving the hand-held cellular models for shorter conversations.  



Possible Solutions/Preventative Steps


“The question of cell phone safety recently led Metrocall of Alexandra, Virginia, the nation’s third largest pager company and a major seller of AT & T cellular phones, to warn its sales staff that ‘parents buying for a child or young adult should consider a pager instead of a cell phone due to potential health risks’ ” (Tuberose, 2006, p. 19).  Metrocall also suggested moderation in phone use until its users know more about any possible harm. 


To halt the popularity of cell phone use at the college level, several American universities are installing land line systems (LANs).  Their purpose is to cut access to cell phones during high volume class times.


Instead of microwave towers, cities could be setting up more fiber-optic cables used to carry current underground.


In the States of Kansas and Oklahoma, cellular relay towers were shut down because they interfered with passing aircraft.  


In New Zealand, cell phone towers are prohibited on school property because of possible health effects.

Insurers


Lloyd’s of London refuses to insure phone manufacturers against the risk of damage to users’ health (Tuberose, 2006).

Antennas


Antennas installed by Nextel faced a grade school.  A rally organized by local legislators and the teachers’ union brought out more than a hundred parents and teachers who threatened Nextel with boycotts and legal action.  Nextel agreed to remove the four antennas facing the school but activated another eight antennas, which Nextel claimed did not face the school (Williams, 2002).

Leaders Agree to Limits


Even leading researchers in the field report that caution should be taken when applying existing research to cell phone use by keeping track of and lowering the amount of usage (Lai, 1998).  Also, when using the instrument, keep it farther from the ear or use the speaker.  So far as warnings to children, the World Health Organization advises that present scientific information does not indicate the need for any special warnings.  However, individuals might limit their children’s RF exposure by limiting the length of their calls, or use “hands free” devices, which keeps the mobile phones away from their heads and their bodies (World Health, 2006). 





Conclusion


With the rapid increases of various forms of radiation because of individual cell phones, antennas, towers, and out-in-space satellite stations, certain questions must be asked.  Why isn’t more research done over longer periods of time no matter what the cost?   There is no comparison between several million dollars spent for research to $ 336 billion a year in gross sales of cell phones.


With no understanding of the relationship of these various fields to living organisms, we have produced a global environment where it’s possible that profound implications for human health are at stake.  Such issues must be addressed and faced.  An example of the true cost of improper research can be seen in the case of the tobacco industry.  After all the class action lawsuits only a few families won compensation for the millions still left behind in bad health.  


Chick brains, rabbits, and rats are not very appealing subjects when trying to convince a parent that their child should be kept away from their prized cell phones.  By the time a child is old enough to question a cell phone’s usefulness compared to the cost, both physically and mentally, he or she may already have lost the ability to concentrate or may even have hot spots that are being irradiated daily from the constant use of the instrument.  And, sadly, all of this could be avoided if the industry would look to prevention by developing a safer product, one that protects the general public but doesn’t cut into their corporate profit margins.


Harm from radiation emanating from cell phone use has been well researched on animals and dead tissue.  The concern is for more behavioral research on live, observable human beings as they use these products in their natural environment.  As stated above, in order to have validity, such research needs to be for longer periods of time and cover the subjects within the age bracket of the greatest concern.  Thus far it has been proven that interruptions from outside sources during the learning process may destroy the very ability to learn; therefore more research is urgently suggested in order to find out just how much danger such interruptions cause and then how to adapt our current and evolving lifestyle to those results.
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