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The impact of personal computers on physical and psychological health: Strategies for staying in the "zone".

Elizabeth Tindle, Counselling Service, QUT.

At a time when distance learning and flexible delivery of university courses is increasing, spending long hours on computers, working from home or in the laboratory, raises some unique problems for first  year undergraduate students. Some of these will be addressed in this paper.

 Students not only have to make a social and academic adjustment to university in the first months on campus, it is essential for them to make a technological adjustment too. For some students the personal computer can take on an overriding role in their lives.

The paper will  present a theoretical framework for first year students which helps to explain the developmental process that many students find themselves going through during their transitional phase at university. 

It will introduce the concept taken from sports psychology, of "staying in the zone of peak academic performance " in order to accomplish the task of obtaining a university degree whilst at the same time ensuring physical and psychological health. The zone of peak performance is defined as the ideal psychological and physical state commensurate with a level of optimum attainment for a particular individual.

Finally strategies used by therapists to assist student to continue successfully in their course of choice and to achieve desirable academic outcomes, will be discussed.

This brief paper will address the specific issues of first year undergraduate students who spend most of their study time working on computers, in their home environment, away from their university campus. These observations are based on a large (30,000) Australian, inner city university in which the Faculty of  Information Technology has over 84% of students who are male. In some universities the figure is higher and may reach 94%. Is the technological revolution producing some unusual individuals (techno-nerds)? Are some becoming casualties of the system? Reeves (1999) reports  the CEO of Anderson Contracting as saying that commencement in Information Technology tertiary courses grew 148% between 1989 and 1999 and that there will be approximately 200,000 IT jobs to be filled in Australia before December 2004. The public are seeing these job opportunities and are enrolling in undergraduate courses, however, large numbers of students are dropping out. There is, approximately, a thirty percent attrition rate of Information Technology students in the university in question, and many students leave, as is common with other students, in the first semester at university. The career ambitions of a considerable cohort of students who had set their goals on an IT future, have to be revised. In addition, many specialist job vacancies may remain unfilled.

The paper will introduce the concept taken from sports psychology, of "staying in the zone of peak academic performance " in order to accomplish the task of obtaining a university degree whilst at the same time ensuring physical and psychological health. The zone of peak performance is defined as the ideal psychological and physical state commensurate with a level of optimum attainment for a particular individual. At a time when the virtual university is more than theory and distance learning and flexible delivery of university courses is increasing, spending long hours on computers, in the computer laboratory or working from home, raises some unique problems which this paper briefly examines.

Two case studies will be presented to illustrate the nature of the presenting issues and some of the lifestyle and health problems which are common to students who spend long hours alone in their home environment working (or playing) at a personal computer. The paper will then present a theoretical framework for first year students which helps to explain the developmental process that many students find themselves going through during their transitional phase at university. 

Some of the main findings and observations made by the author have been :-

Potential for roller coaster semester pattern


Information Technology and similar students may fit a common semester pattern which begins in the first few weeks with high motivation, energy and hope of reaching outstanding academic achievement . Starting university can also be fairly anxiety provoking, so anxiety and motivation are usually high. This initial phase may be followed after a few weeks, by a plateau period (a plain period for some!) of lower energy, reduced motivation or drive, some boredom or frustration with their course, erratic or chaotic lifestyle, worry and concern and struggle to complete assignment tasks. Some students almost go into hibernation during the plateau phase, losing contact with most or all of their old friends, investing little in making new friends at university, not participating in on campus support groups and giving up regular, team sporting activities. Finally, as examinations draw closer, motivation and energy pick up to the point of anxiety  and stress and some non-coping students come out of hibernation (the woodwork).Their overwhelming fear of failure drives them to try to avoid or escape from what they are convinced is their ensuing demise. A few students will seek assistance from counselling services. Some will attempt to arrange deferred examinations or withdrawal from their enrolment, preferably without any academic penalty ie. no evidence of failure appearing on their academic transcript. Some students will fail to return to university without explanation. Some will turn up at counselling once they have received their letter of exclusion seeking help with their 'addiction' and assistance with their appeal to return to university. Some may regret that they had not been more organised and productive during the preceding semester. 

Potential for erratic diurnal pattern


Students spending long hours working from home or in the computer lab. on computers, may develop a common diurnal (day/night) pattern which may play havoc with their normal bodily rhythms and may result in their bodily function (body clock) being out of synchrony. Normal biological functions such as eating, sleeping and excreting, and necessary activities such as working, studying or exercising may be erratic and irregular. Students may experience similar changes to their bodies as do shift workers or those suffering the fatigue of jet lag. Study can become a constant struggle with less enjoyment than at first anticipated. The person may lose lifestyle balance, and mood disturbances, such as depression, anxiety, fears, anger, irritability or grumpiness and poor concentration may arise. In addition, sleep disturbances, such as sleeping too much or too little, not being able to fall asleep or waking after only a couple of hours and not being able to return to sleep, may also be problems for some students. Some Information Technology students prefer to work throughout the night. Sometimes, they argue that they have no choice but to work at night because that is the only time they are able access on-line programmes or get access to a computer. This means that they may get up late or sleep through most of the day, thus having missed what those in the productive workforce often perceive as  the "best" or most productive time of the day. The old adage of " the early bird catches the worm" is inapplicable to this new 'info tech.' age phenomenon. 


Students spending long hours at computers sometimes develop erratic bodily circadian rhythm or diurnal patterns. This can be compared with what may be described as a "normal" or usual body clock which displays approximately five cycles or waves of deep sleep of approximately ninety minutes duration, each night. The sleeper will usually pass through four stages of sleep during each "wave". From stage 1, the lightest sleep, the hypnagogic (when falling off to sleep) or hypnopompic (when coming out of sleep) stage between waking and sleeping through  REM (rapid eye movement) sleep when dreaming, a very necessary activity for good health, occurs, to stage 4 sleep when growth hormones tap in. Deep sleep is needed for cell and body renewal and repair. During the day there are also waves of wide awakeness and troughs of tiredness or reduced alertness, corresponding with a change in body temperature and heart rate. There is a close correspondence between the peaks of temperature and times of maximum alertness (Kindersley, 1994). The well known period of reduced performance is the "post-prandial trough"  which occurs immediately after lunch and is a time when people in Mediterranean countries habitually take a siesta. This day and night wave pattern may be disrupted in students who work at night and sleep during the day thus having the potential to create fatigue and lowered affect (depressed mood).

Potential for deterioration in physical and psychological health


Students working at home or in laboratories, for long hours on computers may experience a diminution in their actual social support network whilst at the same time increasing their virtual support network through chat groups, email and IRC. Some almost live in a virtual world and only display anxieties when their computer is switched off and they have to face the real world of real people. Some may display a common A type personality characteristic of time pressure, feeling that they cannot afford to get involved in social or sporting activities away from their computer because they do not have the time. However, the same students may spent long hours surfing the net, playing computer games or chatting on IRC. Beginning students experience a rapid increase in time devoted to passive (!!), sedentary activities performed in isolation. The inevitable implications of too much sitting, little exercise and too much time alone, may be a deterioration in physical health and prowess with the atrophying of muscle and an increase in psychological difficulties such as anxiety, stress, depression or irritability. Studies suggest that mood factors can be used to predict performance (Cockerill, Nevill and Lyons, 1991). When examining the profile of mood states (POMS) (McNair, et al., 1971) of athletes, an "iceberg profile" usually indicates high achievement. The moods assessed are tension, depression, anger, vigour, fatigue  and confusion. The "spike" correlates with vigour, a factor included in numerous personality tests, such as the Gordon Personality Profile, which equates with high productivity and outstanding work performance. A measure of total mood disturbance can be obtained by adding scores of all factors minus vigour ie.

 T (tension) + D (depression) + A (anger) + F (fatigue) + C (confusion) - V (vigour) = TMD (total mood disturbance)

A lack of a preventative physical exercise programme in I T personnel and long periods of repetition of fine motor use such as clutching and dragging a mouse or performing thousands of repeated key strokes, may contribute to repetitive strain injury (cumulative trauma disorder), muscle pain (especially the wrist, neck and shoulders), lower back pain and associated headache and eye strain. In advanced cases permanent disability may result. even in young, previously physically fit individuals.

Potential for reduced interpersonal contact and atrophied emotional

intelligence (Salovey & Mayer, 1990)


Spending long periods of time at a computer and sleeping and working at "unsocial" hours can reduce the quantity and quality of real world interpersonal transactions. The  student is awake when the commercial world is asleep and many real world social activities have come to an end. Social skills growth and the development of emotional intelligence may stagnate at a time when the focus in the world of work is on teamwork, people management, good communication and conflict resolution skills, and emotional intelligence (Goleman, 1996). Salovey describes emotional intelligence as 1) Having the self awareness of knowing one's emotions 2) Managing one's emotions 3) Motivating oneself 3) Recognising emotions in others, the fundamental "people skill". 5) Handling relationships, the ability that is the foundation of popularity, leadership and interpersonal effectiveness. When the focus of one's life is a personal computer and much of one's day or night is spent interacting with a machine, scope for developing  social and emotional intelligence in face to face situations, is limited. Of the multiple human intelligences, logico-mathematical, verbal, musical, kinesthetic, visuo-spatial, interpersonal and intrapersonal, proposed by Howard Gardner (Gardner, 1983) in his work at Harvard University, the last two, which are the components of emotional intelligence, have the potential for  severe neglect in technology education. People who normally find social interaction difficult, would argue that on the chat  groups they develop their social intelligence and what is more, they are judged by their comments and ideas, rather than their appearance. They believe that there is a large degree of physical safety in the virtual world compared to the perceived or real 'dangers' of interacting in the real world. For shy  people it is easier  to have a social life and there are fewer social rules using chat groups. They can say things that they wouldn't or couldn't say in real life  and they have the bonus of meeting people from all over the world. 


 There is a danger, however, with too much emphasis in one's life being the computer, for it to be addictive and the operator to develop behaviours that might be considered obsessive or addictive. Some computer "nerds" or "geeks" may "eat, sleep and breathe computers" and seemingly have little desire or need for face to face interactions. Some comments made are "You mean there's life outside the internet!" and "Folks are so busy these days, it's exhausting to think of leaving the house".


Seeing only the "back of the head" of a member of the family, especially one's partner, for long periods of time, can damage relationships and produce disconnection and discord in families. There are a growing number of cases of people meeting partners or re-partnering with computer-pals they have met on the internet and they  leave Australia and their families for pastures new. This may be interpreted as a normal expression of a relationship continuum from communication to intimacy followed by sensuality and sexuality. Without a face to face meeting in the flesh, a relationship is unable to develop further than intimacy on the net. The computer user is able to escape from his/her current existence or lifestyle and take the opportunity to experience adventure and romance. Meanwhile the family is left to pick up the pieces minus a parent.

 The potential for a skewed diurnal pattern, a roller coaster semester profile, physical and psychological damage and reduced social development described, is not only characteristic of less successful or low achieving students deeply involved in their personal computers.

Apparently there are many students in the Science and Information Technology Faculties

who are high academic achievers and who would fit the patterns described. Research 

carried out (Vallmuur, 1998) in QUT on 197 first year IT and Science students 

suggested that students who worked alone and did not integrate or socialise and who

 were stressed and pessimistic, achieved higher grade point averages (GPAs)  in their

 first semester at university. This is contrary to the findings of some international

 researchers especially Tinto (1995), who has been identified as a world authority on

 factors contributing to success at university in the undergraduate transition phase.

If, as Valmuur suggests, high achieving students are stressed, isolated and pessimistic, and failing or low achieving students are the same, the question needs to be asked if these characteristics are common only to students at the two extremities of the normal distribution. One could hypothesise from this that the unstressed, sociable/well integrated and optimistic students are somewhere in the middle. Indeed this thesis is supported by a study in Victoria by McInnes and James (1995) whose findings suggested that students achieving the highest and the lowest marks were less socially integrated into their universities' academic work. Their study suggested that a high percentage of students who achieved average grades at the seven universities under study, were well integrated into study groups (such as PASS - peer assisted study groups) and used the academic support provided.

Strategies for peak academic performance

One of the aims of this paper is to discuss strategies for students to use in order to reach and retain peak academic performance. Peak academic performance does not automatically equate with high distinctions or high grade point averages. For the majority of students, peak performance may mean managing to pass all subjects and having a grade point average (GPA) of 4 (on a scale of 1-7 with 7 representing a high distinction). Not everyone will perform at a mensa level!  Not everyone can be an academic star although many aspire to this and the emotional pain of realising that one may be "mediocre" (as one student termed it) is difficult for some to come to terms with. Part of the cognitive behavioural approach is to dare the student to be "average", as most of us are. Working on challenging perfectionistic tendencies, which produce "all or nothing" results, encourages an acceptance of more realistic outcomes. Dealing with procrastination prevents students from becoming stuck due to a fear of being evaluated by others or of presenting less than perfect work. Taylor (1990) advises students to "beware deadline situations which bring about last-minute panic" however, most students tend to follow Thorndike's Law of Effect which states "the greater the urgency the greater the probability of action". Examinations and assignment deadlines bring the urgency which proves hard to handle for some students.

In order to reach peak academic performance, behavioural strategies are incorporated into the student's daily, weekly and monthly  programme which ensure that he or she stays in the "zone of peak academic performance" . This framework of peak performance is based on the Yerkes -Dodson inverted U which was developed to explain the effect of bodily arousal on healthy functioning, and further evolved to explain peak performance in sporting psychology terms. As bodily arousal increases, cognitive performance improves to a peak and then declines. This peak is reached sooner, the more complex the task (Lloyd et al., 1984, p. 396). Athletes needing to perform at their best on the day of competition, need both physical and psychological preparation. Different levels of bodily arousal are optimal for different sports. Compare golf and football! When it comes to academic performance there is a range, rather than a specific ideal point of bodily arousal at which high productivity, alertness and a sense of extreme satisfaction with ones activity, emanate. This may vary with the individual and with the type of challenge facing the student.

Students who fail to stay in the zone because their bodily arousal is too low, risk slipping into what may be initially a comfort zone where everything is "on tap". They have a fridge full of food to eat at any time of day or night; they can lie down on the bed or sofa if they are feeling tired; they can interrupt their work schedule at any time to make or take a phone call; they can tune into the TV, surf the net  or play a computer game at will. The family may remain part of their daily life eg. a retired or unemployed parent is always around the house. Siblings come and go. Family dynamics may be volatile and moods and study output may be determined by family politics. The students are far removed from the zone of peak performance.

As deadlines for assignments, mid or end of semester examinations draw close, the same students may find that their bodily arousal increases rapidly as they begin to feel worried about their impending performance. They may show many of the symptoms of stress and anxiety and some will experience panic attacks. A few will attempt self medication with a stiff scotch or a cone or too both of which may add to initial anxiety. Some will want to escape in any way possible, from what is perceived as an unbearable situation.

Case studies

John (fictitious name) rang counselling services and spoke to the receptionist. He would not give a name or any identifying information. He was desperate and wanted to speak to a counsellor. The counsellor determined that John was a first year IT student who had been living in isolation with his parents, and who because of anxiety had started taking marijuana to settle his nerves. He was currently taking about ten cones a day and was experiencing hallucinations, insomnia, panic attacks and other disabling symptoms. Not only did he want to escape from his university course, he wanted to escape from life as it was being experienced by him just then. He had reach a state of hopelessness. When hope was offered to him in the form of possible withdrawal from his subjects without penalty or even a late deferred exam, he began to see some options other than self harm. He talked about his worries and fears and he agreed to share his dilemma with a parent. Next day he came in to university with his father and worked with the counsellor for a few sessions, until his life was in balance again and his immediate study dilemma was resolved.

Mark (fictitious name) an Information Technology  student came into counselling 

services because his university work and "every aspect" of his life, according to 

Mark, were in a mess. Mark had made a conscious resolution not to interact with anyone because he had found from experience, that "no one could be trusted". He had had his fingers burned by other people, too many times and he had reasoned that the only solution was to live alone and not try to make friends with anyone. He was very angry with the way others had treated him and he felt alienated and very depressed. Mark stated that life in the next world had to be better than this one. He asked me what I thought would happen after death. I replied (in a nut shell) that in my view, we would rot and worms and grubs would eat us up and our decayed remains would contribute to the nutrient needs of vegetation that grew on the spot where we were buried. He pondered this very carefully!

In the process of counselling, I asked Mark if a miracle happened and he were to wake next morning with his life situation perfect, what would be different? His reply intimated that he would love to meet a special person. As the desire to meet a mate is one of the strongest motivators, therapy progressed along the lines of learning social skills and interpersonal communication and planning a life where the probability of meeting an eligible partner increased. This person was hurting in his isolation and alienation and needed help to overcome his feelings of hopelessness. The satisfaction he achieved from his Information Technology studies, was not sufficient to keep him from his despondence and pessimism about life. Mark continued in his course and some time later dropped in to the service to say thankyou as he had passed his exams and he had been dating a "very nice" young lady.

These two cases illustrate some of the dangers of working in isolation and becoming alienated from university peers and other social support groups.

Possible solutions!!

How can first year students who spend many hours interacting with a personal computer, learn to stay in the zone of peak academic performance which is the ideal psychological and physical state for achievement at university?

Counsellors, trainers or mentors might help students get organised by suggesting that they prepare a personal peak performance programme (PPPP) at the start of semester. This involves deciding on personal goals and setting priorities. The goals need to be realistic for the student (and not necessarily for parents), and would identify personal resources needed to achieve them. Accurate measurement of progress and accomplishment with dates, times and amounts can be monitored and recorded. Rewards need to be built into the programme as small chunks of the goals are reached. Concentration  is best placed on process rather than outcome goals so that there is personal satisfaction during study and not just when the degree certificate is attained. Life is not put on 'hold' whilst one obtains a degree : it is lived today.

The student is encouraged to plan and consistently work from, a semester programme, a weekly programme and a daily programme. This is not only a management of time but a management of self. The daily programme has to be prepared at least the evening before the day to which it refers. Counsellors might suggest that if students have the ability to get each day right, everything else is more likely to fall into place. Worry about the future is less likely to impact on the present. Similarly, resentment about the pain or mistakes of the past is less likely to intrude. Behavioural strategies of "mastery and pleasure" to be used each day, help keep the student focussed, increase energy and retain balance in their lives. Mastery is what must be done and pleasure is what one would like to do. It is similar to time -on -task and time -off-task. This strategy deals with any tendency the student may have to feel  fatigued and depressed. Positive efforts have to be made to maintain optimum health by means of  sensible, healthy eating, an enjoyable exercise or sport involvement  programme and taking steps to develop and retain a healthy sense of humour. Laughter can be very therapeutic and counteracts the tendency to take life too seriously. As Palmer (1994) argues, "to neglect self care is professionally negligent". 

Personal and study networks need to be organised to ensure ample support throughout the semester. It is useful for the student to design a sociogramme of current social networks and to expand or contract it as necessary. Begin with "me" in the centre and record all friends, groups, clubs, and family members that form part of the individual's social and academic support. Information Technology students sometimes find that their social network in the "real" world has shrunk whilst that in the virtual world has grown. This may need to be addressed.

Cognitive approaches to staying in the zone of peak performance are of equal importance as the behavioural strategies described. We can all teach ourselves to think positively and believe in ourselves. With self confidence, success is more likely. Self doubts and personal put-downs can be replaced with positive, affirmative thinking. Cognitive restructuring can be learned and practiced. An optimistic attitude offers more rewards in life than a pessimistic one. One student who measured very high on pessimism remarked that she always expected the worst so that when it happened she wasn't disappointed (personal communication, IGS, Nov. 1998). Hers was a deliberate choice to be pessimistic. Pessimists worry more and tend to be less rewarding for others to be with. Students can be given a range of cognitive and behavioural strategies which contribute to academic success.

Should they need help to master any of the strategies, an approach can be made to the counsellors on campus. The service is free and confidential. Students are also encouraged to attend workshops on campus to help them with specific aspects of their study such as motivation, time management, notetaking, examination preparation and assignment writing.

Conclusion

In summary, this paper has identified a number of issues that have the potential for contributing to the demise of students who spend many hours, studying from home or in the computer laboratories, using high technology. The concept of "the zone of peak academic performance" was introduced and strategies for staying in that zone were suggested. In view of the expansion of flexible delivery of university courses and distance learning, the theme of this paper, it is suggested, may be of relevance to contributing to the optimum learning of university students and the prevention of their demise, especially in their first year on campus. The author recommends that more research be carried out on  the observations and theory presented in this paper.
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