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1. Introduction

As children today are growing up with the information and technology age, positive and negative effects of their physical, social and psychological developments are growing right along with the children themselves.  Computers are seen as a helpful guide and resource for learning in education and also as a form of entertainment and playful interaction.  Although computers have many positive effects through these purposes, negative effects are still apparent as well.  The changes in technology have contributed to a variety of increases in childhood education and child development.  With the help of research and a boost in parents and teachers access of information on the effects of technology, we can begin to eliminate the negative effects of computers and enhance the positive.  
2. Background

With the advent of computers our lives have inevitably been changed forever.  The development of computers has allowed us to reach new boundaries and take on new ideas with a different perspective.  As computers were being introduced to children, the first computer most had hands on experience with was the Macintosh Apple computer.  There was also the introduction of word processing and gaming on computers.  As computers became more advanced, the introduction of them into schools became one of the new ideas and was encouraging to students and teachers.  Soon, schools began a way of collecting money to bring the Apple computer into the classroom.   By having students bring in collections of Campbell’s soup labels, Campbell’s would donate Apple computers to the schools.  Today, Campbell’s is still a sponsor of technology in schools and supports school fundraisers to encourage the use of new technology in the classroom.  

3. Amount of Time Children Spend with Technology

With the increase of computer interaction in children’s lives today, we are seeing vast changes in their lives and development.  More computers in day-to-day activity, means more time spent sitting in front of them.  With computers not being the only source of technology children are exposed to, television and video games also are a large contribution of the effects on children.  Children today get more than 30 hours per week of computer, television, and video game interaction. 6  And on any normal day, children from the age of two to seven are receiving nearly 11 minutes of computer interaction, along with more than 3 hours of television and video game interaction.2  
These amounts of time are too extreme for many children of these ages and lead to many physical and other problems as they develop.  Children under the age of eight are learning more rapidly then they ever have.  During this time period, children must use their bodies to experience all the sensations and interactions with them and the world around them.  A healthy child compared to an unhealthy child will be able to focus more and actively engage more in the learning process as they are growing.  As screen time should be limited to a recommended maximum of one to two hours per day, we can see that children are surpassing the recommended amount for a healthy child.2  According to Armstrong, in North America the average child spends twenty-six hours a week watching television and another twenty to thirty hours in class.  “The current generation of children is the least physically active generation in history, and the situation will hardly improve if the amounts of time young children spend in front of computers increases” says Armstrong.  
4. Video Display Terminals and Electromagnetic Fields

Video Display Terminals, or better known as VDT’s, are any type of video display screen, such as a computer monitor, television box, or any other form of video display.  Electromagnetic fields (EMF) are an electromagnetic radiation that is a toxic emission.  EMFs are emitted from VDT’s and also by any electrical source.  VDT’s can emit very-low frequency (VLF) or extremely-low frequency (ELF) radiation.5  EMFs are emitted from televisions, computers, radios, dishwashers, electric hair dryers, house wiring, power lines, etc.1  It has also been found that these types of magnetic fields are also emitted from electric blankets, refrigerators, high-tension wires and transformers.5  EMFs have many potential hazards to many children who are active users of these varieties of VDT’s.  As toxic emissions are a temporary hazard for children, the effects of EMFs are a permanent concern due to the connection between the exposure of EMFs from power lines and childhood leukemia.1
As many children begin to be introduced to these emissions at young ages, it continues through their entire lives.  Children are first exposed to them through the television, mostly by video games or doing schoolwork.  Although parents are constantly reminding them to sit back from the television, most children ignore this and are found sitting much closer than twelve inches, which is the recommended length.1  Although emissions from computers and televisions are minimal, they can still be hazardous when children are exposed to them for long periods of time and in excessive amounts, such as being surrounded by computers in a classroom.  Exposure of emissions can be lessened even more if we can have children sit about two to two and a half feet from the monitors and by allowing more distance between computers.2  EMFs are not only emitted from the front of the screen, but also from the sides and back of the monitor.  Surprisingly, the strengths of the emissions from the back and sides are actually usually 2 to 3 times the amount emitted from the front.  In a typical computer classroom, there are many computers placed side by side and back to back, which increases the exposure to children by a large amount.1  By allowing more room between computers, the amount of emissions that are released are given room to spread and thus will not be as intense on the child sitting closely to it.  
Cathode-ray tubes, better known as CRTs, are what are found inside of television screens and desktop computer screens.  This is what emits the radiation.  The tube emits radiation across a frequency band, from X-rays to ELF EMFs.  Not known to many people, the radiation is also emitted from all the other components of the computer, such as the processor and the drives.1  Many of the computers that are built today do not come with CRT screens, but instead come with the new Liquid Crystal Display (LCD) screen, which does not use the tube.  It uses far less power by sandwiching liquid crystal between two plates of glass.  As one plate is transparent and polarized, the bottom is reflective.  Light passes through one plate and is reflected off the bottom plate, back to the eye of the user.  There is a very low intensity of light emitted from the screen and is thus less tiring to the user and easier on the eyes of the user.4  It is also thought that because of their small body weight, children can receive higher amounts of radiation per pound of body weight than adults from the same amount of radiation, and thus are about five to ten times more vulnerable to radiation than adults.5  This makes wanting to monitor our children’s computer and television use even more encouraging to parents and teachers.  
5. Physical Effects

Many physical effects are developing in young children today because of the increase in the use of technology in education and in our personal lives.  These are all negative effects and can be contributed to the amount of time children are spending with the new technologies at school, at home and with friends.  Risks such as repetitive stress injuries, eyestrain, obesity, social isolation and other long-term risks such as emotional, physical, and intellectual developments are endured by the amount of involvement we have with computers today.3  As technology continues to grow and to be used more frequently within our lives, the amount of physical effects will become long-term and will follow us our whole lives until we look further into being more responsible about using technology.  
5.1 Obesity

Childhood obesity is a growing epidemic here in the United States and other parts of the world.  Every year, children are becoming less and less fit and the obesity rates of children are growing more rapidly than the rate of adults.  We have seen a decline in the physical fitness of North Americans in the past several years.  This includes adults, teenagers, and children.  The number of obese children between the ages of six and eleven has nearly doubled since 1980.  The U.S. Surgeon General declared in 1998 that childhood obesity has become an epidemic, having one in five children estimated to be significantly overweight.  This is due to the prevailing amount of sedentary pursuits, such as watching television, playing video games, and eating high-calorie foods, which many children do while in front of the television.1  Many people blame children’s lack of physical exercise on higher stress levels and more anxiety.  Teachers comment on how the rushed lifestyle, pressure to do well in sports, too much pressure in schooling, competitive sports, and an overwhelming amount of scheduled activities can increase the amount of stress in the lives of children today, thus causing them to be more anxious and hyperactive.5
For many years researchers have examined the links between physical activity and brain functioning.  As regular exercise increases the blood supply to the brain, it gives it greater oxygen and energy supply which enhances the mental abilities of the child.  Also, after physical exercise the brain excretes chemicals which enable it to deal with stress and anxiety better.  This helps children to learn more efficiently and counteracts the effects of depression by harnessing the positive power of emotions for learning and memory.  The type of exercise that has these positive effects is the “unforced” type of spontaneous play which children engage in naturally with themselves and others.5
Computers have become an integral part of childhood education.  Not only are children given computers to work on at school to help enhance different abilities such as spelling, reading, writing, drawing, etc., children are also being introduced to software programs that help them to prepare for standardized tests.  This amount of computer activity at school is eliminating the time children have to spend with themselves and friends, doing unstructured playful activities that take place during free time and recess time that is essential to children growing and developing healthily.  Many parents don’t understand that spontaneous, self-generated play is what has tremendous potential to enhance children’s brain development, thus increasing their intelligence and academic ability.  Because of the lessened amount of time children have during school for this spontaneous play, it is hurting children’s abilities to learn in a way that children always have.  “Instead of working off stress by running around the playground with friends midway through the school day, millions of children are confined to classrooms by policies that have cut or eliminated recess to expand prep time for standardized tests.” Some schools are even being built without playgrounds, such as some schools in Atlanta.6 

Several parents and teachers would argue that children learn more from spending time at computers than they would be when spending time at gym class or out at recess.  But on the contrary, many psychologists say that this is a dangerous trend, and that physical activity, especially outdoor activity, is extremely important for good health, good sleep patterns, dissipation of excess energy, and socialization.  In addition, subtle learning and problem-solving that goes on during active play is also important for proper mental development.  Since the late 1970’s, children have lost about 12 hours per week in free time, including a 25% drop in play and a 50% drop in unstructured outdoor activities.  Although many children get time to play in sports, this is not the type of unstructured play children need.  This play contributes to developing creativity, intellect, emotional, and social skills children need.  As homework levels continue to rise to help children boost standardized test scores, this eliminates more time for child play.  Even as many children go to after school child care, which used to consist of just playing on the playground or other engaging activities, it now encourages children to do homework or other structured activities that are designed to keep the children quiet and busy.6  With a lack of exercise at school and increasing amounts of computer activity control the lives of children, obesity becomes a serious problem.2  The increased emphasis on standardized testing has meant the reduction or elimination of recess at about 40% of U.S. elementary schools.  Experts are saying that this is the wrong thing to do, especially in terms of child development and the epidemic of childhood obesity.  As recess provides kids a chance to talk with friends, play with a ball or just play on their own, it provides them with what everyone needs: a break from everything else.6 
In the past, children have spent more time outside on the swings or on a titter-totter, exercising their legs and strengthening their body at a park.  But today more children are spending their afternoons in front of the computer screen surfing the internet, playing a video game someone else created, or instant messaging to friends instead of playing with them physically or creating their own games with their own ideas.  This is limiting the amount of physical exercise children are getting at home and with friends on a day-to-day basis.  Many families are too focused on teaching their children concrete memory-based things like letters and numbers.  Really what children need is more of the unstructured learning.  One type of play which is great for children is for parents or other to just get down on the floor with them and be imaginative with them.  This is what teaches them to be creative and how to think, not how to memorize things.6  It is due to a lack of this exercise and play that is contributing to the increase in childhood obesity across the country today and in the past recent years.  
5.2 Spinal Strain and Muscular Disorders

Because of the way children are presented with desks, monitors, keyboards, and a mouse, they are beginning to develop different types of spinal strain from using computers.  Commonly, the computer desks children are given to work on are the typical size for the average adult.  This requires the child to reach and strain its body to be able to work the computer properly.  This puts large amounts of strain on the children’s spinal cord and overall body coordination. As the human body does not respond well with sitting immobile for hours at a time in front of a screen, the posture we hold while using computers can greatly affect our bodies.1  Many muscular disorders that are developed fall under the category of repetitive strain injury (RSI).   This is a common problem with people who are active with using computers.  Repetitive movements by many of our muscular system parts such as tendons, tendon sheaths, muscles, ligaments, joints, and nerves of the hand, arm, neck and shoulder are involved when doing such things as using the keyboard or clicking a mouse.1  RSI develops from cumulative strain on the body, and thus years of abuse will bring this injury on in most people.  It usually starts with occasional discomfort in the back, neck and shoulders.  Reports have shown that about 75% of VDT users occasionally experience these symptoms and about 25% of users experience this on a daily basis.  Effects of RSI can vary.  Some doctors claim that RSI patients have reduced vibration sensitivity in the hand area, especially in the median nerve, which is the major nerve in the hand.  This can result in waking up at night from the swelling and aching of the joints in the hand from overuses of the hand and arm.1  
RSI is mostly found in adults, but as the amount of time at the computer increases for children, so do their chances of developing this disorder and it is actually already happening.  Doctors and rehabilitation therapists are finding their patients starting to be younger and younger.  Doctors are finding that it’s mostly boys around age seven who are developing this disorder and the most common problems related to this are headaches and neck aches.  This is believed to be developed mostly from bad posture at the computer.  When comparing adults and children, it is obvious that children display worse posture at a computer than adults do.  Many times they lay on the floor to play video games or computer games on the laptop, hunch over the keyboard or lean on their elbows at a desk.  All of these postures place strain on the arms, neck, wrists and spine.1  
Not only do children place bad posture on themselves, the workstations that children receive to work on computers places strain on children’s bodies.  Elementary school computer classrooms, libraries, and other areas where computers are found, often have the computers at ordinary desks fitted for adults with nonadjustable chairs.  With the many different sizes of children that use those computers, it is very unsuitable for a child’s use.  One example of an incorrect sized desk is one that is too high for a child.  The level of the desk forces the elevation of the shoulders and causes muscle fatigue and pain across the shoulders and neck, which causes headaches.  Chairs can have the same effect, even if they are adjustable.  Many chairs for children are too high, which causes their legs to dangle off, which causes their upper body to be too short, and then they just fold their legs up on the chair and lean forward towards the screen.  This means that their heads are titled towards the screen, often much too close to the screen, and puts them in a posture that is much unfit and puts strain on the spine and causes sore necks.  Even as chairs that are adjustable can still be unfitting, most chairs are not adjustable in children’s classrooms, even at schools that are designed for the latest computer technology.  It is also not uncommon to see children hunched over keyboards which they are holding in their laps.  In adults, poor posture and muscle strain results in many neck and back ailments, muscle cramps, headaches, irritability and depression.5  As many adults suffer from these problems, it is not unlikely that children will slowly develop the same problems as they grown up and are not educated on using proper posture and are not fitted with proper desk furniture.  
Although this concern has not been widely addressed very much, some places such as the Swedish Institute for Working Life have begun to study the working conditions in schools for children.  A survey that was designed in Sweden is now being used in Japan, Italy, and in the U.S. by Nova Solutions.  Japanese researchers at the Waseda University have already reported a huge mismatch between the size of the children’s bodies and the dimensions of the computer.  A study went on at six New York and Michigan elementary schools in grades three through five to study the workstations of children.  At all six of the schools they had computer-equipped classrooms in which student’s posture put them at high risk for developing musculoskeletal disorders.  Also, all of the classrooms were equipped with a keyboard, monitor, and mouse that were placed on a standard desktop.  Although most people would think that children do not spend enough time at computers to develop these problems, specialists have suggested that anyone who spends more than two hours a day at a computer may be at risk for RSI.1  
As RSI has many physical effects that take place immediately, there are also many long-term effects of this disorder.  Another disorder that is developing in children and others is a disorder called work related musculoskeletal disorder (WMSD).  Among other things, this develops from people simply not taking breaks and stretching while using the computer.  Certain people are at more risk to develop this than others, such as musicians.  Ten to twenty years ago they would get WMSD in their late thirties and forties, but now it is showing up in their teens.  With the increase in the amount of time musicians are spending at computers plus the time they spend playing an instrument, they are overusing their hands, neck, shoulders, and arms.  With this happening, doctors are recommending that children are informed about proper posture and importance of taking breaks, stretching, and performing aerobic activity when using computers.1
Other pains that are occurring come from several different things.  The mouse poses more problems for children and adults.  As the mouse is a problem for adults, in overuse of the index finger, it can pose more serious problems for children, who are always using a mouse fitted for an adult hand.  Because the index finger is overtaxed, it can cause arm and neck strain, which is hardly felt by the user.  There is also an injury referred to as “Sega thumb” that is common among children who play video games.  The heavy action of the controller that drives the thumb continuously and quickly can strain the joint, which is already a weak joint to begin with.  The effect of this injury is similar to what skiers get from stabbing the ski poles into the snow and jarring their thumbs.  Computer games, compared to video games, usually only require one hand, which places a greater amount of strain on the index finger, thumb, and the wrist.1  Related to the “Sega thumb” is the “video wrist,” which is similar to carpel tunnel syndrome and includes numbness, pain and can also cause tendonitis in the wrists and hands.5 This can be very dangerous, as many parents tend to blame hand, arm and back pain on sports and other play with friends.  Parents do not realize that too much computer activity and incorrect posture at them can actually be unhealthy for their child.  Some things to do to help prevent these problems, is to encourage children to use good posture when at computer workstations, to sit straight on a well-fitting chair, and also to rest their wrists on the desks.  Other improvements may be to implement schools with adjustable chairs for different sized children.  The desks should have adjustable seats, height-work surface or separate keyboard tray, keyboards at elbow-height, and adjustable footrests if needed.  Also, if children’s feet hang off the chair they are using, have boxes, telephone books, or blocks as footrests.  Lower back cushions can also help posture, and giving children a large enough desk for them to place all of their materials on the desk, so they do not have to place the keyboard or anything else in the lap, which would cause them to hunch over.  You can also encourage kids to change positions frequently or to get up and walk around to rest and relax the body.5
5.3 Skin Irritation

From the EMFs that are emitted from VDT’s, there are a number of radiation hazards to those that are frequent users.  One problem that develops from the radiation exposure is skin irritations.  Reports have shown a correlation between those that have increased amounts of VDT use and those that report problems such as rashes, dryness, itching, and burning of the skin.1  Although it is not known exactly why VDTs affect the skin, the most probable assumption is from high amounts of stress.  Those who are constant computer users also tend to have higher stress levels and skin irritations usually accompany stress.  There is also the chance that the problems are caused from toxic chemicals that are given off by new computers, which have been known to cause dermatological problems.  A third possibility is that since there are static electric charges that are given off by the computer screens, these might cause toxic air particles to be placed on the face and other open skin areas of computer users.1  As the computer generates electricity, it can cause irritation to the user because it releases ions that attract dust particles, which can get into the skin and into the eyes.  Once this begins to happen, it is effective to increase the room humidity and to look into using anti-static pads.5
The biggest problems are with new computers because the hardware and internal components of the computer are absorbed in a number of chemicals, about 300, that are found in the off-gassing of them.  Because the amounts of emissions from computers when they are brand new are so high, they bring about special concern.  The U.S. Environmental Protection Agency has identified these chemicals and estimates that it can take from 144 to 360 hours for them to completely dissipate.  Not only do these chemicals affect those that are using the computers, the emissions also affect those that are in the same room and are near the computers, because the air just gets filled with the emissions.  As these amounts of emissions can be minimal at a home computer, the concern is much greater at schools or in rooms that are filled with computers and other electrical equipment, such as a computer classroom.  Besides skin irritations, these chemicals have been known to cause irritation in the ear, nose and throat.  Children with allergies can especially be affected by these emissions.  Results can range from simple irritations, to children not feeling well, to some children missing frequent days at school.  As most people and parents are unaware of these chemicals given off by computers, most contribute these rashes and irritations to other source causes.1
5.4 Seizures

Seizures are newer problems that have become more and more common among children.  Video games are the number one causes of these seizures, and these are referred to as video-game-related seizures (VGRS) by neurologist doctors.  Epileptic seizures are causes by the electron stimulus of the video games.  Although these seizures are rare, they are happening more and more, and studies have found that they can happen in children who do not have a history of seizures or seizure disorders.  Japan has been particularly aware of it, as they reported that a TV cartoon show that was modeled after Nintendo games had triggered convulsions among hundreds of children.  The seizures would begin twenty minutes into the program after a five-second episode of flashing red light from the cartoon character’s eyes.  After this in 1997, Japanese doctors warned parents of the possible hazards of these flashing lights on TV and in video games.5  
Since these seizures are caused by the lights on the screen, and not by the games particularly, this may show that highly patterned visual stimuli or flashes can have a tendency to cause these to occur.  Computer games have brought even more attention to this problem, as they too are filled with the same visual patterns.  Now, more doctors and pediatricians in the United States and other countries are becoming more aware of this problem and are saying that it is more common that recognized.  The most susceptible has been adolescent males, as they make up the majority of video game players.  Some of those who suffer from this problem may stiffen, shake, or even loose consciousness for a few seconds.  In some cases, the child will not actually show obvious symptoms, but will stare for a few seconds at the screen, and then come back into it, essentially waking up from the seizure.  As most serious computer users become very engaged in what they are doing, children who experience these “absent” seizures are actually unconscious for a brief period of time, which causes a number of concerns.  Some parents and doctors observe less serious aliments, such as headaches, short seizures, nauseous feelings, tiredness, or listless during or after playing a video game.  This can all by caused by the disturbing of the child’s equilibrium by the “hyperkinetic” nature of the games.5  Others note that from a study of thirty-five patients between the ages of one and thirty-one, mostly teenage boys, twenty-seven of them had never suffered a seizure before being exposed to computers and many of them were not light sensitive, which could be another cause of seizures.1
5.5 Eye-Related Effects 


One of the biggest problems is the effects on children’s vision.  There are also many eye related effects that come from high amounts of computer use.  Visual strain is the number-one problem of those that are frequent computer users.  As children are using computers more and more, they will also be developing visual problems.  Children who experience vision problems will have a tendency to make more mistakes and will begin to find learning very frustrating.  When adults suffer eye problems they will notice it and take action to fix the problem.  But when children begin to experience this, they will tend to react differently and will often avoid the tasks they are given at home or school, and will begin to really avoid academic work.  Although there has not been enough research on children to directly relate children’s vision problems with VDT use, there has been research on adults, and there are many cases where it is apparent that the VDT use is the problem, or is at least contributing to the problem.  Even if there is not enough research on children’s effects, it is common to believe that the effects it has on adults will also be the effects on children.1
Computer vision syndrome, or eyestrain, is the number one job-related compliant in the United States.  In 1991, optometrists were treating more than 7 million patients with VDT-related vision complaints.  Eighty percent of patients at a clinic at the University of Berkeley reported eyestrain and fifty percent reported blurred vision and headaches.  Spending long amounts of time at a computer screen can not only cause eye fatigue, but also blurring from that fatigue.  This is caused from the amount of strain the eyes go through to focus continuously at one focal length.1  Since the computer screen is flat and viewed on a horizontal plane, it doesn’t offer different convergence points.  As reading a book would seem to be straining to the eye, it is not near as bad as reading from a screen.  A book has white paper with the wording in black ink.  But a computer screen is illuminated, and continually refreshes its phosphor coating so the image doesn’t fade.  This is how the CRT screen’s work.  The refreshing must happen more than sixty times a second in order to avoid flicker on the screen, which is very subtle, and is highly stressful to both our visual systems and our brains.  Also, when reading a book we tend to look down to it, but with looking at a screen we focus straight ahead.  This is much more taxing and makes our eyes more susceptible to outside light sources, like sunlight coming in through windows, or lights on a ceiling.  One common type if lighting we find is ceiling fluorescent lights in classrooms.  This has a huge of reflection and glare on the screen, which is a big problem according to experts.  As our eyes move rapidly to read printed text, this is called saccades; this differs from the movement we get when reading text on a screen.  Electronic texts cause a more static stare and can make it difficult to transfer our reading from one medium to another, as in reading text and then typing it.5
Long amounts of time staring at a screen can also cause what is known as a “charley horse” of the eyes.  As the computer tires our eyes’ ocular focusing mechanism, which is the ability of the eyes to shift focus between varying distances, the eyes don’t readjust to the distance viewing after being in this position for a long period of time.  From this, studies have shown that people are developing a rapid onset of transient myopia, which is temporary nearsightedness.  As some children could develop this rapidly, others might not be much affected by it, so therefore it is important to note the individual differences.  Because this is a temporary problem, many will begin to think that it is not really a problem. But, studies in Japan have found that after a ninety-minute stint at a VDT, the eye can take up to one hour or more to recover its full ability to see at other focal lengths.  This means that children who spend more time at VDTs will have much difficulty readjusting their eyes to take on tasks after their computer use.1
There are other eye irritations that occur, such as dry, itchy eyes.  This happens for a couple of different reasons.  Because our normal blink rate is reduced by about eighty percent when reading on-screen text, we tend to develop dry eyes.  Also, again because we look straight ahead or up when reading from a VDT, this causes us to open our eyes wider and expose a larger portion of the eye’s surface.  These two facts together can largely reduce the eye’s tear film or surface moisture, which causes irritation.  And those who wear contact lenses are even more susceptible, as the contacts block oxygen from the eye and cause even more dryness.  As many of these problems occur within adults, it is also apparent in children due to the increase in the activity of their visual system.  “This and other factors, like poor ergonomics and an inability for many children to adequately voice their discomfort, actually make them more susceptible to development of these symptoms.”1 
One way to help with these problems includes eliminating sources of light and glare.  Using desk lights instead of ceiling lights is much better.  Also, placing computers at a right angle to windows is also good to eliminate glare, and installing curtains or blinds is very good also.  The color of the text you use when typing on different backgrounds is also important.  Light-colored lettering on darker backgrounds is easier on the eyes and better for proofreading.  Also, using larger fonts and avoiding cluttered screens is important.  Because staring is so bad, reminding children to blink frequently is good practice, as is encouraging children to take frequent breaks from the screen.  Correct monitor placement is also important.  Having the screen at ten to twenty degrees below the horizontal plane of the eye level is the most proper.  A healthy diet is also recommended, as it helps to restore nutrition elements that the visual system needs to decrease stress.  Finally, yearly vision check-up’s are recommended for children who use computers on a day-to-day basis.5  Also, others recommend not sitting too close to the screen, working in well-lit surroundings, and not placing the screen directly in front of a bright window, as a right-angle was recommended above.4   
5.6 Ergonomics for Children

Since many of the computer terminals that are used in classrooms across the country are more fitted for adults than children, there is a demand to begin producing keyboards, a mouse, and other computer related technologies that are ergonomically correct for children.  Although many have tried to incorporate proper fitting desks, chairs and keyboards, many of the schools are reluctant to change over due to many underlying factors.  Most of these are the common thoughts that the children really aren’t suffering that bad and it is not a necessary cost to try to fit into the lowering budgets of schools everywhere.1  
6. Social Effects 

There are many social changes that are taking place with the growing amount of computer interaction children receive today.  Not only are there changes within the children themselves and how they develop social skills, but there are also changes in the way they are learning to socialize with others: friends, family, and teachers.  These changes are due to other changes in parenting, teaching, school time schedules and the ways schools are being designed without playgrounds.
6.1 Changes in Social Behavior with Others

Because of the amount of games, education software, internet, and other forms of computer interaction, children’s social development is beginning to change in both positive and negative ways.  Children are spending more time by themselves at the computer at home and school, which deprives them of social interaction with friends outside or with family doing regular family routines.  Again, as many parents believe that computer time encourages children to learn, they forget about other consequences or affects they may have from this.  
One example of a child whose social development has been affected is a child named Justin whose parents have been impressed by his computer skills.  They say he is learning a lot about geology and has memorized all sorts of rock types.  The parents claim he has been using the computer since age two, and claimed that he would rather work on the computer instead of playing with his toys, and they were impressed with this.  But when questioned by a researcher about how much time he spent on the computer, they got shy and said they try to limit him to about three hours a day.  They also backed off when asked if he plays with other children.  They claimed that he plays with his brother some, but he’s eager to learn and they don’t want to discourage him from that.  The researcher also questioned him about his reading skills.  The parents said that he was not progressing quite as fast as some other subjects.  When observing the child in the classroom, the researcher noticed how all the students were working in pairs reading books to each other, and he was by himself, looking through a picture book of rock formations.  When the teacher called the class to line up for another class, all did except him.  As the teacher encouraged him to behave better, Justin reluctantly got up and went over to the line. Two boys had made a place for him in line, but he just pushed them aside and went to the end of the line.  After they had left, the researcher questioned the teacher about his behavior, and they told him about how his severe social problems and how uninterested he was in doing school work such as reading.  They claimed that even when they go to the computer lab to work, he cannot work cooperatively.  A psychologist that had come into the classroom previously had noted to the teacher that his social skills were about the level of a three-year-old.5    
This is one example of how computer use without proper amounts of time spent doing other things can cause changes and problems in the social development of children.  As technology cannot and should not replace human interaction or relationships, and also should not take the place of activities such as reading stories together or sharing conversations with children, properly used, computers and computer software can improve social interaction and conversation related to children’s work.2  
6.2 Loss of Imagination From Excessive Exposure

Since children are not outside playing hide-and-seek or making up games and kid clubs, they are also losing their sense of imagination.  Being more focused on school studies is important and can help children to fight economic and social disadvantages, but they learn best by playful exploration.  By playing with friends or siblings, children are able to be creative in their thought and learn to create things using their imagination.  Children need time to play with hands-on lessons such as arts that are a direct experience of the natural world.  Research has shown that this is not pointless activity, but is essential for a child to develop healthy.3  As there can be advantages of using certain types of computer software in teaching children at young ages, there is also disadvantages of introducing it too early and too much.  One story I find frightening is from an educator and national coordinator for the Alliance for Childhood who said she was recently upset by the blank look a class of kindergartners gave her when she asked them to pretend they were someone else. “So I told them how I used to pretend I was Wonder Woman and imagined I was flying.  And one child said, ‘I don’t know how to do that.’ ”6  
As certain types of software help children to draw and identify shapes on computers, how is this type of learning helping if it is learning the shape on the screen that is sought and not learning how to draw it?  Although there are many wonderful artists out there, none can perfect a shape as well as a computer program.  So when teaching these types of things through software, how is it helping the child to perfect a square on the screen when he cannot draw it himself by freehand?  When using computer software, a child can press keys on a keyboard to draw shapes or images.  They can also make actions happen by doing this.  If this is supposed to be good practice for a child to learn about eye-hand coordination, how does the child learn since it is really the computer doing the action and the child telling it to do so?  Here the child is in control but does not understand the difference of performing the action himself and controlling the action through something.8  “How can you understand ‘above, below, inside, outside’ a box if you’re not crawling into the cardboard box and seeing and feeling it?”5  The physical movements and activities of young children can affect the way they learn how to use their bodies and make sense of the physical action of the 3-dimensional world around them.  
Some software which is skill-oriented can be very similar to workbooks in the content of them, except that the workbooks don’t actually move.  Animation is much like television, where the child can direct and watch the action to perform.  Both workbooks and software are created to deal with directionality, left and right, above and below, but whether it’s on paper or on the screen, they are both two-dimensional.  These representations are far different from the situations in which directionality is learned and understood.  Only though the interactions with the environment as children move themselves and objects through space, cope with obstacles and direct and position themselves and others in play, do they learn the real meaning of the concepts of direction.8  As teachers today deal with the effects of computers and television, they have observed some of the effects they are having on children.  Since they spend more time gazing at a screen, they are being over-exposed to two-dimensional surfaces.  They are suffering visual bombardment which causes the images they are looking at to pass before they get a chance to understand them.  Children do not retain as much as adults and have a tendency to pay less attention to what they see.  Because of this, teachers are reporting that the children do not develop the ability to build from several dimensions.  The common problem is studying the visual arts and the child’s inability to envision other dimensions.1
As children are born with everything for learning in place, they take in things but don’t understand them.  Movement is very important for visual and mental development.  The child has to learn from touching, putting things in his mouth, moving around, and then they can integrate that with vision and their other senses which prepare a child for early schooling.  During the preschool years there are about eight to ten perceptual process that are developing that go beyond just the eyes that is done with the body’s movements, such as manipulating objects, dropping toys to learn about distance and develop visual convergence, practicing how to catch or kick a ball, or maybe to hit a target.  Children must learn how to focus their skills and make sense of them in the real world.5  With more focus on software learning at early ages, we will see a decrease in our children’s abilities to perform and understand the common things in the 3-dimensional world and will thus loose the ability of using our imaginations.  With proper use of the software at proper ages, we will be able to improve our child’s abilities to understand concepts.
6.3 Development Through Personal Attention

With the integration of computer software in the classroom, there have been many advances in children’s ability to learn to socialize better.  Many teachers encourage students to work at computers on education software with a partner, which in turn helps to teach children how to socialize with other children their age.  The software teaches them how to work with other children to increase their ability to learn by others and encourages the sharing of information and ideas with other students.  This is a huge tool in education today that will be invaluable for helping students develop skills that they might otherwise have never learned.    

Children enjoy interaction and usually prefer working with one or two partners instead of working alone.  Computer software is unique to this desire, as it provides a tool for children to use in working together.  When children are interacting, they are essentially seeking help from each other and actually enjoy help from their peers instead of from the teachers.  Because some preschool-aged children have a harder time balancing their social and academic demands, computer software often times will help to add structure to help their learning.  Also, some children in primary grades, about five to eight year olds, have a tendency to collaborate more when working with a computer than they do when engaging in language arts or mathematics with pencil and paper.10  Some people actually believe that computers help the child to interact more so than playing with blocks or puzzles.  Because there is really only one leader in these traditional activities, the child feels more that they can share leadership roles through the software and can initiate interaction more frequently, thus taking turns more often too.   Also, children have shown to engage in high levels of spoken communication and cooperation at the computer.2  These programs can help the students to help one another learn by sharing their individual knowledge, asking questions to each other, and working together with a common pursuit or task.7

7. Psychological Effects

Many psychological effects develop from the use of new learning programs for children today.  Computers are changing the way children are learning and the way teachers teach and the way parents raise their children.  With all of these changes taking place today, we must study them and follow them for the next several years to make sure we are teaching children in the best ways possible, and not reversing the positive effects we see through the computer software.  
7.1 Brain Development and Technology

Many people believe that we are born with certain abilities, advantages, and disadvantages.  These can be related to IQ, motivation, special skills, etc.  While genes from parents set certain limits to what we can do, the environment we are raised in and how we are introduced to it are a major factor in determining how we develop our abilities.  With the use of technology and new software, children are having more positive influences that give them more chances to excel in fields they might not otherwise do.  In some cases, if the software is not adequate for the child or is not quality software, it can also have reverse effects.  Computers can cause the brain to expand in certain areas such as mental skills, or it can neglect certain areas, all depending on how the computer is used.  Computer software can produce flexible problem solvers, or those who are intent on finding only one right answer.  The more a child can actively use its brain when interacting with technology, the more their learning habits can develop.5
Computer use at appropriate ages is extremely important for children and their abilities to learn.  The younger the brain is the more flexible and sensitive it is to changes, commonly referred to as “plastic.”  When we are young, our brain is set up to develop the abilities to make certain connections between different types of neurons, which are also known as synapses.  When children perform particular activities, those activities trigger certain connections and the more the activity is performed the stronger the connection grows.  Less of other activities the child does, the less other types of connections get formed.  The more repetition of a certain activity, the more set the connection becomes and the child is able to learn more automatically in the way that has been developed in the brain.  Children who experience challenging academic success often times lack the strong connections they need for academic skills like reading and writing or mathematics.  Others problems children have such as attention, self-control, and strategic problem solving also occur in children with weaker connections.  Using the computer software at appropriate ages can enhance the abilities of the brain to form those connections needed, but when not used appropriately, children can build resistant habits that can interfere with the academic learning skills.  Children who grow up with a completely screen-based culture, which includes icons instead of written texts, have a tendency to move away from verbal activity and into a more visual system.  The best connections that children need to develop are those with the widest repertoire.  This is so that children develop the abilities to deal with multiple experiences.  Children who always learn in only one way will often only develop the ability to think in that way and their brain will develop in only that way.5  The most important concept to remember when integrating the computer with the child at young ages is that our brains are capable of many particular functions, but if we want to raise our children in the best way possible, we need to remember how our brains work and not how we want our brains to work with technology.  
7.2 Effects of Computer Software in Young Children
Child development is changing within the self with the new software available for children to learn from.  Having their own interaction with the computer and different learning styles available, computer software can help children in certain areas of learning which they might otherwise have a harder time with. As childhood classrooms encourage written literacy by providing materials for them to use in pretend play and teaching children to express themselves in writing, computer software such as word-processors can encourage them to write and has lead to increased motivation and improvement in writing skills.  Most word-processing software is used with primary grade children and with preschool-aged children.  It can help them to explore written language if it is successfully integrated into the correct programs in first grade or kindergarten.  The programs can help to provide critical support and can enable them to perform tasks they could not perform by themselves.  It also can allow children to compose longer and more complex stories and worry less about mistakes.   Using these programs can also help children to gain confidence in their writing skills, and the use of computers can give children a private place to learn without introducing the fear of public failure.9 

When programs offer graphical and spoken instructions instead of written ones, it gives the children the ability to use the program without asking for help.  The program can offer the child control of what they are learning, and it can give them quick feedback so that, especially in very young children, they can stay interested in the program.  Software can also provide opportunities for children to explore a variety of concepts on several levels and can appeal to the child’s multi-sensory learning style by taking advantage of the capacities offered by the computer.  Because the programs give the child a sense of control, it makes them feel successful and empowered by learning, which can be an incredible way of motivation.10  
7.3 Types of Programs
There are many different types of software programs available in schools and for personal use.  Some that are open ended and allow for active learning with students making decisions are very well developed and very useful.  There are others that involve senses, sounds, music, or voice, and others that are controlled by the children and allow them to explore without fear of making mistakes. Others are not so good, and limit the child’s ability to learn properly.  There are many different types of software available and the proper ones need to further be implemented into our education systems.
Some computer software is known as drill-and-practice.  This is when a program gives intensive work on specific academic skills.  They give the child a certain number of problems, offer direct feedback on whether or not the answer was correct, and then give a reward for the correct answer.  This type of software can be known as “edutainment” software, in that it is used in education simply as a form of entertainment for children, and is really just more expensive and less helpful.5  Drill-and-practice software can lead to a loss of creativity and can also lead to other problems.2  Others say that there is nothing wrong with using computers for such drill-and-practice exercises.  Drill-and-practice has been shown to improve a child’s academics modestly, although not as much as desired or as much as one-on-one tutoring can do.3  The idea of using this is appealing to teachers because it is similar to traditional teaching methods and can be appealing to those who designed the computer systems.  These types of applications are predictable, simple to describe and are efficient in the use of the computer’s resources.  Drilling can be appropriate for spelling because there are so many different rules in the languages, and practice is necessary in other areas like math where the same rules are applied over and over again.  So, the use of drill-and-practice, although highly debated, can be excellent ways to begin to acquire skills in appropriate areas.8  A good place for these types of software is in school labs, instead of classrooms, as more tool-orientated software is more appropriate in classrooms.9  
LOGO (or Logo) is one piece of computer software that is based on research from the fields of artificial intelligence, computer science, and psychology.  LOGO is a teaching method that is based on helping people 1) interact with models as a means to improve performance and 2) to develop a sense of wanting to learn how instead of bemoaning one’s deficiencies, in other words by encouraging the student to learn instead of punishing him when he messes up.  This is different than the traditional teaching method in that other methods help people to build various computational models as a method of learning, along with 1) above.  LOGO embodies principles such as ease and simplicity of expression, explicit representation of fundamental programming ideas, and immediate feedback.  The child uses this program to write programs which can be written very simply by children.  But, it does not limit the power of the child, because as the child grows and becomes more experienced, the language allows them to extend and build on their previous work.  So far, the most beneficial part of LOGO has been the immediate feedback response.  The LOGO environment can be changed to various graphics, and the most popular one has shown to be the turtle graphics.  With this, the screen shows up as a field with a triangular object on it, which is the turtle, and the child can manipulate the object.  It can be moved, given a heading, a number of unit steps to take, and can be directed whether or not to leave a track.  As the turtle moves by the actions of the user, it makes particular patterns on the screen.  This is one example of what can be done with LOGO.7
LOGO works in such a way that it changes the structured thinking of a child into a powerful thinking in which learning becomes cognitive by facilitating talking about the process of thinking.  LOGO’s debugging works in this way exactly.  After children have written a program, their bugs become topics of conversations and as a result they can develop an articulate and focused language to use in asking for help when needed.  When the children seek this help, it is often not the teacher they turn to, but other students who have experienced the same problems. Because of this, the LOGO culture enriches and facilitates the interaction between all the participants and offers more opportunities for more effective and honest teaching relationships.  Some benefits of LOGO are that it provides a success experience for children who do not do well in academics, and are confined by failure.  Children can develop abilities to work with the program, after just a quick introduction to it, which gives them quick, positive feedback.  By the self-correcting nature of LOGO programming, it can eliminate the need for adult correction for students who are sensitive to such correction.  Also, it can help to promote social interaction and peer acceptance among children who are lacking in their social development.7  With LOGO, children will more frequently exchange information and resolve conflicts by negotiating and talking through their different ideas, which contributes to gains in cognitive development.  LOGO requires children to go through the decision making process more often and gives them a variety of solutions to work from.  Because of the changing environment of LOGO, it gives children the desire to control or effect changes, and thus can enhance children’s attitudes about themselves and academic success.10 

Others believe that LOGO has different effects on children.  Because it places enormous demands on teacher’s time, this can make it very hard to use.  Because the children are so young, they do need continual guidance and children can make approaches to LOGO in a negative way because of this.  In theory it teaches them how to solve problems, but children also use things for different purposes than intended.  Some children will use the turtle to simply fool around with or use to play games.  Many young children do not understand how a computer works and they fail to grasp the point of the exercises of LOGO.  Many teachers are finding that after using LOGO, the children do not have realistic ideas of what they were doing to the software and did not understand the steps involved in the programming.  Another problem with LOGO is that children do not always have the capability or desire to think in this way.  Sometimes the reasons for why children do not understand are simpler than teachers would like.  Children’s minds do not always and spontaneously solve problems in this way, and most of the time are absorbed in feeling their way through things.1  Also, as LOGO provides the child with the ability to make geometric shapes, it is debated whether or not this is sufficient for learning.  Sometimes the ability of the child and the skills needed for programming are not quite the same and can be hindering on the time and effort put forth in schools.  Children do not have the problems and projects like adults do going on in life and thus this can make understanding the purpose of the program difficult.  Many hours are spent on this program by children, learning, discussing, manipulating, comparing, making, and examining shapes through words and actions with many different situations.  But what can the child gain from the program if it is a supplementary activity, where the child gives the program a sequence of steps to take to make the shape, instead of drawing or putting it together by hand.  Giving the child an experience which makes a perfect shape, and wanting the child to learn to draw it himself can be very different and difficult for the child, as they will never be able to draw as perfect.8  So, sometimes the program can have reverse effects of the ones we are trying to place in children. The following are some evaluations to do on educational software before buying it:
· Make sure it is open ended and allows for active learning with students making decisions

· It involves many senses and contains sound, music, or voice

· It is controlled by the child, and allows them to explore without fear of making mistakes

· It responds to children’s exploration in ways that encourage further investigation

· It reflects and builds on what children   already know

· It applies to real problems with real-life connections

· It elicits excitement and so encourages language 9
8. Conclusion

In conclusion, there is a vast amount of information about the physical, social, and psychological effects that computers and technology are having on our children today.  Computers are a place to learn, communicate, research, and to simply enjoy with games or music in our free time.  With the proper studies and appropriate solutions to the negative effects, we will have the chance to enhance our child’s education for the future.
9. Review Questions

1. What are the physical effects of technology on children?  

2. What is a VDT and what causes them to be dangerous?

3. What are two changes in children’s social behavior with the introduction of computers at early ages?

4. What are two types of computer software for children?

5. What is the recommended amount of time people should spend at a computer and TV in one day?
10. Review Question Answers

1. The physical effects include obesity, spinal strain and muscle disorders, skin irritation, seizures, and eye-related effects.

2. A VDT is a video display terminal and they can be dangerous because they release electromagnetic radiation which is toxic to humans.
3. Some changes in children’s social behavior would be that 1) they have a hard time socializing with other peer friends and classmates and 2) that they have a hard time using their imaginations.  

4. Two types are drill-and-practice software and LOGO.

5. The recommended amount of time is one to two hours per day.
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