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Abstract 

In work done at the Criminological Research Institute of Lower Saxony (KFN) since 2004, various methods have been used to investigate how specific media use patterns affect academic performance in children and adolescents. The findings show surprisingly clear parallels with the three PISA studies. These identified substantial performance differences between specific groups of school students in Germany. Students with immigrant backgrounds, for example, did significantly worse than native Germans. The same applies for students from socially disadvantaged families compared with their middle-class peers. Boys also did worse than girls and northern German students did less well than those from southern Germany. In interpreting these in some cases very pronounced performance differences, one important factor has so far been scarcely taken into account.

As early as the fourth grade, the four worst-scoring PISA groups were far better equipped with televisions, games consoles and computers of their own than students in their respective comparison groups. As a result, they display far more intensive and in terms of content more questionable media use as ten year-olds and later as fifteen-year-olds than comparable groups with better PISA scores. Based on cross-sectional surveys of 5,500 fourth grade students and 17,000 ninth grade students plus a panel study and an experiment, we have been able to prove a key finding: The more time students spend consuming media and the more brutal the content, the worse their marks at school.

1. The German PISA findings of 2000, 2003 and 2006, and other school statistics

The results of the three PISA studies show German school students achieving only an average ranking internationally, especially in reading and mathematics. Despite a slight improvement in 2006, the gap between strong and weak students remains very large. This gap is larger than in nearly any other country, and is as strongly pronounced between different types of school as it is within a given school type.

On a more finely differentiated analysis, the PISA results for Germany show marked differences in performance in relation to students’ gender. Looking at the risk groups in all performance areas studied in PISA 2003 (except maths), more boys are at or below the lowest proficiency level. The difference in reading proficiency is especially pronounced, with 28 percent of boys but only 16 percent of girls in the risk bracket. Regional differences were also in evidence. Northern German survey regions did worse overall than those in southern Germany.

In all three study years, the most pronounced divergencies are revealed when students are grouped by socioeconomic status. Children of low-income families, for example, tend to have lower mathematical, reading and science proficiency and are less likely to attend a higher school type. Thus according to PISA 2006, the odds of children from upper white-collar families attending Gymnasium rather than Realschule compared with children from skilled worker families are 2.7 to 1. A similarly striking relationship applies in Germany here as in other OECD states. In Germany, however, there are particularly large differences between the top and bottom income quartiles and between children of parents with higher and lower education levels. A corollary of this is that students with an immigrant background, whose families are particularly likely in Germany to belong to the bottom social stratum, achieve extremely low proficiency levels in the PISA studies compared with their native German peers. Another result that stands out internationally is that despite growing up in Germany and spending their entire school career there, children of immigrant parents score even worse than students who are immigrants themselves.

These differences reported in the PISA studies are also reflected in other statistics. The long-established, growing achievement gaps between girls and boys, for example, are documented in various ways by schools statistics. One example of the achievement crisis in boys is the percentage of early school leavers. As early as 1990, boys predominated on this count by 56 to 44. By 2002, this ratio had widened to 64 to 36, a level it has held since.
 Among upwardly mobile students (those switching from Hauptschule to Realschule or from Realschule to Gymnasium
), girls now predominate by 61 to 39; 15 years ago the numbers were equal.
 A similar trend can be traced in German national statistics on the gender distribution of students obtaining Abitur (the university entrance qualification), which shows a steadily increasing bias towards young women since 1991. In 1990, the numbers were equal; by 2005, girls were clearly ahead with 57 percent.
 Finally, the performance differences identified by PISA between native German ninth grade students and those with immigrant backgrounds are unequivocally confirmed by KFN’s 2005 survey of  school students. Of all native German students, 44.4 percent attended Gymnasium and 20.7 percent Hauptschule. The picture is reversed among students with immigrant backgrounds, with 23.0 percent at Gymnasium and 44.6 percent at Hauptschule. 
In the public debate on the PISA findings, responsibility for the large performance differences is often ascribed to the early streaming of children in Germany’s three-tier school system or a lack of all-day schools plus deficits in schoolteaching, and attention is drawn to failings at nursery, primary and secondary schools as regards the integration of young immigrants. The numerous suggestions for corrective action therefore mostly relate to the school sector. The home environment is largely left out of the picture.

This primarily school-focused angle on the PISA results runs contrary to findings from international research on media use. These suggest the use of specific media consumption patterns as an explanatory variable in interpretation of the observed performance differences.
 Both this research and the findings of our 2005 survey of school students show that school achievement is impaired both by the duration of media use and by the content taken in.

2. Media use among German children and adolescents: Findings of a cross-sectional survey

In our 2005 survey of school students
, we surveyed 6,000 fourth grade and 17,000 ninth grade students from eleven cities and administrative districts in six different German Länder (states). Among other things, data were collected on media use, family, school environment, school performance and leisure activities. One point of focus was the role played by media in the web of relationships between school, family and peers and the developmental trends in children and adolescents associated with particularly intensive media use. In the ensuing presentation of the findings, special attention is given to fourth-graders, as marked differences in media use and media provision are already visible in this age group; also, performance differences in the fourth grade are especially important in Germany with regard to children’s later school career.

Media provision

First of all, the survey data show a marked difference between the sexes as regards media provision (see Figure 1). As early as age ten, 38.1 percent of boys but only 15.6 percent of girls said they had a games console in their bedroom. Boys also show a clear lead when it comes to having their own television or computer. There are also regional differences: Looking at the urban survey areas in northern and southern Germany, northern German children have a significant head start over southern German children as regards having their own television (42 to 27 percent). As is to be expected, the largest difference is seen when we differentiate according to parents’ educational background.
 Where at least one parent has Abitur or a degree, only 11.3 percent of children have their own games console and 16 percent their own television. But where parents went to Hauptschule, 43 percent of children have a games console and 57 percent a television. The findings must be interpreted in the same light when differentiating by ethnic background. Whereas over half (51.6 percent) of children with immigrant backgrounds have a television in their bedroom, the corresponding proportion among native German children is not quite one third (31.9 percent). Ten-year-old immigrant children are almost twice as likely to have their own games console as native German ten-year-olds (43.5 to 22.3 percent).
<Figure 1 about here>
Duration of media use

Time spent using media increases sharply with the availability of devices in children’s bedrooms. Children without their own television watch about 70 minutes on school days, compared with 124 minutes for children who have a television set of their own. The difference grows at weekends to 101 compared with 185 minutes. Having a games console of their own increases the time ten-year-olds spend playing video games by 20 minutes to over 50 minutes and at weekends from 104 to 191 minutes. On a regional comparison, the difference in media use time is still very moderate, with an additional 22 minutes for children from northern German cities and administrative districts. However, there was also less difference in media provision between these two groups than across other comparison lines. Unsurprisingly, there was far greater divergence between the sexes. Ten-year-old boys spend 51 minutes more per school day consuming media than girls of the same age (144 to 93 minutes). This difference rises to 97 minutes at weekends.

The divergencies become even larger if we differentiate along ethnic lines. Children from families with an immigrant background accumulate 60 minutes’ more media use a school day than German children (166 to 106 minutes). As is to be expected, the largest difference is between children of families with greater or lesser educational exposure. The latter spend nearly three hours a day, or 98 minutes more with television, videos and computer games than children from families with greater educational exposure. This difference increases to no less than 158 minutes at weekends (263 to 105 minutes).

A similarly conducted survey of ninth grade students showed that daily television and games consumption rises sharply with age and that media use time additionally increases substantially with Internet usage.
 Media consumption by ninth grade boys thus exceeds that of girls on school days by nearly two hours (305 to 190 minutes) and at weekends by 2.6 hours (419 to 261 minutes).

Consumed media content

The survey of fourth-grade students alone shows clearly that the availability of media devices in the bedroom not only affects the amount of time spent using them, but also the content consumed. Fourth-graders with their own television sets are twice as likely as ones without to watch films rated as suitable for ages 16 or 18 and over (32.5 to 16.3 percent). The corresponding differences are even more pronounced with computer games, and especially games rated due to violent content as suitable for ages 16 or 18 and over.
 Fourth-graders with their own games console in the bedroom use 16-rated games 2.3 times and 18-rated games 2.8 times as frequently as fourth-graders without their own console.

Finally, looking at frequent consumption of development-impairing content separately by gender, region, immigrant background and parents’ education levels reveals parallel differences to those described with regard to media provision and media use times. As is to be expected, in line with the less pronounced north/south divergence in media provision, the north/south divide regarding frequent use of prohibited content is relatively moderate. A very different picture emerges if we differentiate by fourth-graders’ gender and ethnic background. This shows boys to be about nine times as likely to be ‘frequent users’ of 16-rated or 18-rated games (16-rated: 13.4 to 1.4 percent; 18 rated: 9 to 1 percent) and more than twice as likely to watch prohibited films (30.1 to 13.6 percent). Marked differences are evident on comparing children with immigrant backgrounds and native German children. And the divergencies are particularly large when differentiating by parents’ educational background. Frequent use of 18-rated games is thus eight times as likely among children of parents with a low level of education than among those of parents with a high education level (10.6 to 1.3 percent). The figure for 16-rated and 18-rated films is 2.8 times (34.2 to 12.2 percent).

3. Media use and school performance: Results of a cross-sectional survey

A preliminary indication of the relationship between media use and school performance can be gleaned from the recommendations for the choice of school type for secondary schooling given by form teachers at the end of the fourth grade in Germany. These recommendations were elicited from form teachers and recorded with the results of the survey of fourth-graders. Figure 2 shows that the pronounced performance differences in ten-year-olds largely match the findings of the PISA study for 15-year-olds.

<Figure 2 about here>

The proportion of girls recommended for Gymnasium exceeded that of boys by no less than seven percentage points (41 to 34 percent), while boys predominated by a clear margin in recommendations for Hauptschule (32 to 26 percent). The picture is similar on a regional comparison between northern and southern German cities. Children from southern German cities are more likely to be recommended for Gymnasium than their northern peers (44 to 37 percent). The southern German findings regarding Realschule and Hauptschule are not comparable with the data from northern Germany, however, because in contrast to the northern German states, the recommendations given in the southern states of Bavaria and Baden-Württemberg are largely binding (meaning they cannot be overruled by parents). 

Far bigger differences emerge if we differentiate by ethnic background. The proportion of native German children recommended for Gymnasium exceeds that of ten-year-olds with immigrant backgrounds by more than double (43 to 19 percent), whereas those with immigrant backgrounds are far more likely to be sent to Hauptschule (48 to 23 percent). The largest divergencies, however, once again emerge when comparing strata with greater and lesser educational exposure. Where at least one parent has Abitur, only 5 percent of children are recommended for Hauptschule and a remarkable 72 percent for Gymnasium. With a low level of parental education the picture is reversed: 72 percent Hauptschule and 4 percent Gymnasium.

In interpreting these data, a finding from our Berlin longitudinal study deserves attention. In the Berlin study, we have followed a cohort of 1,000 children from the third grade. Each year we measure their mathematical intelligence. The first test showed for the then eight-year-olds only minimal differences in maths skills between native German children and children from immigrant families. By the end of the fourth grade, however, immigrant children’s maths grades were 0.4 points lower. As these children are clearly not lacking in mathematical aptitude, factors in their family, social or school environment must be involved in their inability to keep up with their native German peers.

The situation is similar for children of parents with higher or lower education levels. Comparing these two groups shows extreme divergencies regarding both the duration of daily media consumption and the content consumed. The mere fact that children of parents with little educational exposure spend so many hours with television and computer games gives cause to expect them to fall behind at school if only because they lack the time to properly complete their homework. This is compounded by the distress to which children from families with low education levels in particular expose themselves through highly frequent consumption of development-impairing content. Recent findings from media impact research indicate that this, too, severely impairs academic performance.
 As these two aspects also clearly distinguish from media use patterns in other comparison groups, the findings presented so far speak in favour of the hypothesis that the PISA performance differences discussed in Section 1 are to a considerable extent a consequence of diverging media use patterns. In the following, we aim to resolve this issue using research findings we have gleaned from four different studies: The two surveys of school students, a panel study of 1,000 Berlin children in progress since 2005 and an experimental study.

Various studies have provided clear evidence that academic performance declines with increasing duration of media consumption because too little time is left for homework and learning.
 This effect could be responsible for the poorer school performance of intensive television watchers. It must also be taken into consideration that regular sporting activity has a stimulating effect on cognitive ability.
 The lack of movement that goes hand in hand with greater media use therefore further reduces the likelihood of good school performance. Varied leisure activities, on the other hand, are instrumental in gaining important learning experiences, acquiring social skills and securing physical and mental health, and can therefore be considered a key source of academic and career success.

The 2005 survey of school students and other studies arrive at similar findings in this connection: What has already become clear from the PISA study as concerns children having their own computer
 is confirmed with regard to other screen media
. Fourth-grade children who do not have any media provision of their own consisting of a television and games console in their bedroom perform 0.2 to 0.4 grades better in German, science (Sachkunde) and maths than their peers with such provision.

These performance divergencies become even more pronounced when differentiating by frequency of media consumption and the content consumed. This is demonstrated in the following by the example of boys who use 16-rated and 18-rated games with varying frequency. On the one hand, grades go down as increasing time is spent on such games. On the other, the differences in grades between non-players and frequent players are even more pronounced when 18-rated games are involved than with 16-rated games. In German, for example, the differences widen from 0.47 to 0.66 grades (see Figure 3).

<Figure 3 about here>

The link between media use habits and school performance is of course tied up with many other determinant variables. Ethnic background and parental education levels, for example, play a major part in school performance. At the same time, these factors have a decisive impact on children’s media use. The same applies with regard to the family atmosphere and whether children enjoy a non-violent upbringing. In Figure 4 below, we therefore focus on native German boys who come from families with medium to high education levels, consider themselves loved by both parents and experienced no violence from their parents in the last four weeks. The outcome provides further confirmation for the above-mentioned inverse relationship between the use of development-impairing computer games and school performance – and this in children who based on the circumstances in their parental homes have all the preconditions for a successful school career. School success is lastingly influenced by media consumption. Boys from such families who frequently play 18-rated games perform 0.5 to 0.7 of a grade worse than those who do not.

<Figure 4 about here>

Supplementary analyses involving children not growing up in such privileged circumstances incidentally show media consumption exerting a less pronounced influence. Other factors such as experience of violence in the family, poverty or lack of parental interest in their children’s schooling obviously have such a strong impact in these cases that they partly overshadow the effect of television and computer games.

The web of key variables influencing school performance can be brought together in a structural equation model. The analysis is restricted to German families here in view of the strength of immigrant family background as a factor (see Figure 5). The first point that stands out is the strong influence of parental education background on children’s school performance. This factor is also a major determinant of children’s bedroom media provision: The higher the parental education level, the less likely children will have a television and games console in their bedrooms. The strongest adverse factor affecting school performance proves to be students’ predilection for media violence. However, school performance is also adversely affected by increased media use time on its own. As the ‘media factors’ (comparatively high levels of bedroom media provision, substantial media use times and a strong preference for violent content) tend to be most prevalent in boys, it comes as no surprise that most of the performance deficits at school are seen in boys as well. The model also reveals key moderating factors. Active media education by parents leads both to a lower preference for violent content and a general reduction in media use time. A positive, non-violent family atmosphere also makes for lower media use times.

<Figure 5 about here>

4. Media use and school performance: Results of a longitudinal survey

One drawback of the 2005 survey of school students is that data were ‘only’ collected on a cross-sectional basis and therefore any inference of a causal relationship constitutes a theory-driven interpretation. However, other studies have indeed demonstrated a longitudinal link between excessive media consumption, poorer school performance and poorer performance on other measures.

A longitudinal analysis carried out with over 1,000 small children in the USA by an American research team led by Christakis, for example, points to a connection between early television watching (at age one to three) and later incidence of attention deficit hyperactivity disorder (ADHD) at age seven.
 Increasing television watching time at the age of one by two years raises the risk of ADHD at age seven by 28 percent.

Other studies demonstrate direct adverse effects of television watching on children’s arithmetic, speaking and reading skills. A further study by the research group led by Christakis taking in nearly 1,800 US children looked at the relationship between arithmetic and reading performance at age six or seven and television watching before age three and between age three and five. According to this study, children as young as under three years old spend over two hours a day before the television. Children aged three to five watch over three hours of television a day. Each additional hour’s television a day watched by under-threes adversely affects their later arithmetic and reading performance, regardless of the social background of the parental home or the cognitive abilities of the children.

Finally, New Zealand researchers led by Hancox come to the conclusion in a longitudinal study with approximately 1,000 subjects that increased television consumption at age 5 to 15 adversely affects the likelihood of obtaining a school leaving qualification or degree.
 Adults who spent more than three hours a day watching television as children were more likely at age 26 not to have a school leaving qualification; those with the least television watching time were most likely to have a degree. Long daily television watching times were directly linked to parental low socioeconomic status and low intelligence levels in children, but the findings still held when these factors were taken into account.

To supplement the cross-sectional findings of the 2005 survey of school students and to analyse the causal relationships between media use and school performance in closer detail, KFN is currently undertaking a longitudinal study initially planned for four years. This study aims comprehensively to determine the pathway by which media use (and specifically the use of development-impairing content) affects children and adolescents as regards their leisure activities, their social conduct, the development of their intelligence and their school performance.

The first interim results from this ongoing study confirmed, for the study sample, the fourth-grader data from the 2005 school students survey at each of the three survey dates so far. This applies both for the relationship between media use and school performance and for the observed differences according to gender, parental education levels and immigrant background. In fact, even controlling for socioeconomic status and children’s IQ, a statistically significant correlation was identified between children’s bedroom media availability and their school performance on a cross-sectional and longitudinal basis – a correlation that proved very stable at all survey dates. Given children’s media use times in the third grade, it was possible to predict a change in school performance in the fourth grade.

<Figure 6 about here>

The findings of this study underscore two further important points. Firstly, as Figure 6 shows, boys are more strongly affected than girls by a full complement of media in their bedrooms. Boys’ far higher media use times are obviously at play here. Secondly, it is confirmed on a longitudinal basis that the effects of media use manifest themselves at all educational levels.

Alongside different school performance parameters, we also recorded the height and weight of children at each survey date in the study in order to investigate any potential link between media consumption and obesity. This confirmed for children’s body mass index the negative impact of excessive media consumption that had already been identified for school performance. Children who had their own television and a games console at the time of the first survey date were twice as likely even at that stage to be overweight or obese than peers without such provision. Most notably, however, the proportion of overweight children increased among the former in the two subsequent years, whereas this proportion gained only slightly or not at all among the comparison group. As Figure 7 shows, 27 percent of children with a full complement of media were obese or overweight at the last survey date, compared with 11.9 percent of children without a full complement of media.

<Figure 7 about here>

5. Possible explanations: Results of a memory psychology experiment

We have seen in Section 3 that a preference for violent content goes hand in hand with poorer school performance. There are a number of assumptions regarding how this relationship comes about. The ‘deletion hypothesis’, for example, postulates that the use of highly emotive media (such as brutal action films or shooter games) can contribute towards the deletion of memories that have been acquired only recently (e.g. at school) and are therefore temporarily held in short-term memory.
 It is also conjectured that other fundamental information processing operations may be impaired following regular or emotionally distressing screen media use. This includes the ability to concentrate on new tasks and perception and processing of information from verbal and mathematical performance domains.
 The conjecture is based on an observation that especially the action-rich games often preferred by boys involve responding to diverse visual stimuli with rapid motor reflexes. This may help promote fast reactions and visual attentiveness, but it is just as plausible that the brain, due to its increasing specialisation on this type of cognitive performance
 and the constant invocation of executive functions
, suffers a loss or at least shows reduced development of the set of skills that come under the heading of inner-mental concentrated problem-solving.

Since the ability to work concentratedly and resist distraction from disruptive extraneous stimuli is critically important not just at school but also for cognitive performance in other areas, the identified deterioration in school achievement might also be explained by a similar shift in brain specialisation. These assumptions were investigated at KFN using an experiment measuring the influence of various leisure activities on learning, memory and concentration performance.
 A total of 360 subjects were studied of ages 18 to 25. Men and women, higher and lower educational strata and non-players, occasional players and frequent players were included in equal numbers. All subjects took part in the same learning activities, but each was randomly assigned to one of several leisure activities: Non-media-based recreation (e.g. table tennis or table soccer), neutral films, neutral computer games, violent films and violent computer games. The initial basis for performance measurement was a comparison of concentration performance before a given leisure activity (MZP 1) with concentration performance after a given leisure activity (MZP 2). Concentration was measured using a test with easy mathematical exercises. A distinction was also drawn according to whether subjects had engaged in the given activity enthusiastically or merely dutifully (as a measure of intensity of enjoyment).

The following pattern of findings resulted: While there was no significant difference in the performance scores of the five groups at MZP 1, two statistically significant differences did emerge between the groups at MZP 2 after engaging in various leisure activities (see Figure 8). Firstly, subjects who played table tennis or engaged in another non-media recreation achieved a significantly better test score than the two groups who consumed violent media content. Secondly, the intensity of the entertainment experience is significant among subjects who watched the violent film or played the violent game. Taking both of these together produces a highly significant finding: People who have engaged in a non-media-based recreational activity achieve 50 percent better concentration performance in solving easy mathematical exercises than members of a comparison group who have played a violent computer game with pronounced enjoyment.

<Figure 8 about here>

Systematic analysis of the findings showed that effects of education or motivatedness could be ruled out. It remains an open question, however, how long the performance impairment persists among those who have watched a violent film or played a violent game with great enjoyment. As a five-minute cooling-down time during which subjects completed a form was inserted after the various leisure activities, the effect can at least be assumed not to be extremely short-term. To what extent the observed effects influence information processing in the long run, however, is a subject for closer investigation.

6. Further effects, computer game addiction and the results of a cross-sectional survey

A further problem related to computer games is the in some instances excessive amount of time spent playing them. Of the approximately 8,500 male ninth-graders included in the 2005 survey of school students, 21.8 percent played computer games for more than four hours per school day, compared with only 5.7 percent of girls. For us to rate this sort of behaviour as computer game addition, however, additional criteria would have to be met such as marked withdrawal symptoms when not playing computer games or putting up with the massive social disadvantages that come with spending so much time on them.
 Consequently, 6.2 percent of male ninth graders in the survey were classified as at risk of addiction and 2.7 percent as addicted. The comparable figures for girls were 0.8 percent and 0.3 percent. The findings thus tend towards the bottom of the range of the numbers determined in recent years internationally or for Germany. The proportion of boys classified as addicted in other studies ranges up to nine percent, with the figure for boys across the board exceeding that for girls by eight or ten-fold.

It has also been consistently shown that certain games increase the risk of addiction. This is the case, for example, with the World of Warcraft online game on the market in Germany since February 2005.
 According to the KFN survey, boys who use this game accumulate an average daily playing time of 4 hours 39 minutes. Despite its extremely high addictive potential, however, the game is so far rated as suitable for age 12 upwards. The findings mentioned show that it is incumbent on policymakers to pay close attention to the problem of computer game addiction.

Researchers, too, will have to invest additional effort in resolving the issues raised by this topic. For example, sufficient research has yet to be done as to what factors predestine children and adolescents to fall victim to computer game addiction. Preliminary findings merely indicate that for example ADHS in childhood or the experience of intra-family violence significantly increase the risk of computer game addiction and that failure at school, social isolation and a general lack of positive experiences in life can be abetting factors.
 It is striking, however, that even socially integrated adolescents can drift into addictive computer game use. The data from the KFN survey of school students also show that computer game addiction does not go hand in hand with substance-related addiction (e.g. alcohol or recreational drugs).

There appear to be similar knowledge gaps regarding the destructive consequences of computer game addiction. Unsurprisingly, for example, addictive computer game use is linked to pronounced deficits in school performance. Recreational activity also atrophies and social integration weakens. Also striking is a relatively strong link with a high propensity for violence. Because we were only able to include a small number of adolescents at risk of addiction in our study, these findings probably require further substantiation. We hope to glean broader-based research findings on these questions from a national representative survey we are currently carrying out with 50,000 ninth-grade students.
 We also plan similar surveys with soldiers, young men on civilian service (an alternative to compulsory military service in Germany) and vocational school students in order to take in a higher age group.

Finally, nothing is known about how long the computer game addiction phase lasts and how affected youngsters can break out of it. There is a lack of systematic research on therapy approaches and therapy successes and on what conditions are needed for those affected to break the addiction themselves. Also, it is not yet possible to judge the likelihood of computer game addiction being recognised as an illness, which would allow socially weak individuals to fight their addiction with medical or psychological assistance. This is another area requiring attention from policymakers.

7. Preliminary results from an intervention and prevention study

As screen media are now widely available in children’s bedrooms and parental guidance and monitoring of media use tends to be inadequate, increasing emphasis is placed on the role of schools in imparting media skills. To date, however, everyday media use by children and adolescents is rarely touched upon in the classroom. Pilot studies from the United States and Canada
 show that schools which make children’s everyday media use a central part of their curriculum can indeed help achieve a substantial reduction in problematic media consumption. Researchers agree, however, that media education of this kind is only likely to succeed subject to two conditions: Firstly, children must be reached at an age where questionable behaviour and attitude patterns have not yet become ingrained and, secondly, it seems that intensive work with parents is necessary in parallel to the media education. It is therefore unsurprising that an effective media curriculum published by Stanford University is targeted at nine-year-olds.

Taking this as its starting point, KFN worked with primary school teachers in a Berlin pilot project to develop media education lessons for the third and fourth grades. About 500 children in 20 primary school classes across Berlin took part in the pilot lessons. The two pilot lessons were based around a reading booklet developed by KFN in which schoolchildren learn about various aspects of media use and media effects in a set of stories and tasks that build on each other. The lessons were accompanied by trilingual leaflets for parents, parents’ evenings and letters to parents. On three occasions – before the first lesson in autumn 2005, after the first lesson in spring 2006 and after the second lesson in spring 2007 – a survey was conducted with the children in the classes receiving the lessons and with a further 450 schoolchildren from 20 control classes. The results were encouraging: After three surveys, the percentage of primary school children with a television or a games console in their bedroom was distinctly smaller than in the control group. Although there were already minor differences between the groups at the time of the first survey, the media education lessons succeeded in widening them.
<Figure 9 about here>

Similar effects emerged regarding media use times and media content consumed. The age-related increase in daily television, video and computer game time (11 minutes in two years) was significantly less pronounced in the group receiving the media education lessons than in the control group (22 minutes more). Finally, there were also marked differences between the groups regarding the use of video and computer games with development-impairing potential. Asked at the time of the first survey what games they currently play most, 30.3 percent of the children receiving the lessons and 33.4 percent of the control group wrote down a game rated as suitable for age 16 and upwards by German industry’s voluntary rating organisation. After two lessons in 2006 and 2007, the difference was substantially larger: Only 32.6 percent of the group who had received the lessons played a 16-rated game (only two percent more than a year and a half previously), whereas 41.1 percent of schoolchildren in the control group played a game of this kind (see Figure 9).

The Berlin pilot project to establish and evaluate media education lessons in primary school is set to be completed in 2008 and 2009 with two additional lessons. Following analysis of the ensuing evaluation, this will result in a well-tested tool for school-based media education being made available from spring 2010. An ongoing study will continue to accompany both the children receiving the lessons and the control classes for a number of years to capture any longer-term effects of the lessons.

8. What is to be done

Based on the KFN studies on the effects of television and computer games on school performance described in this paper, a clear finding emerges for the four groups who scored worse in the PISA tests. Compared with their respective comparison groups, they are exposed across the board from as early as childhood to far higher media provision and consequently far longer media use times and far more intensive consumption of development-impairing content. The results of the two KFN surveys of school students in 2005, the Berlin panel study and the memory psychology consistently show that the substantially weaker school performance among the bottom-ranking PISA groups is partly explained by their media use patterns. The hypothesis that school grades (and PISA scores) decline the more time children and adolescents spend consuming media and the more violent its content has been unequivocally shown to be true. Those who come out worst from this trend observed in Germany since the early 1990s are first and foremost boys, children and adolescents from northern Germany, young immigrants, and socially disadvantaged students of parents with low education levels. What conclusions can be drawn from the presented analysis?

The preliminary findings from the Berlin intervention study described above are encouraging and make one thing clear: We should do our utmost to educate not only children and adolescents but also parents and teachers as early and as fully as possible about the effects of heavy media use. The first opportunity presents itself at nursery school. Parents of three-to-six-year-olds should be provided through nursery schools with information on just how strongly hyperactivity is fostered by watching television and playing computer games from an early age, and why it seems important for small children especially to be exposed as little as possible to screen media. It is also to be wished that parents of children from as early as primary school onwards be given a clear message by schools and the media: Screen media do not belong in the bedroom. Having televisions, games consoles and computers in their bedrooms lastingly boosts children’s media use and leads especially in boys to intensive consumption of development-impairing content. This is compounded, again mostly in boys, by the risk of computer game addiction.

Account should also be given to a finding supported by both surveys of school students and the Berlin panel study: The PISA underperformers spend much of their afternoons consuming media dominated by development-impairing content. Appeals to parents of these children and adolescents only promise limited success. A lasting improvement in the situation can only be attained by introducing all-day schools throughout Germany (tuition at many German schools still ends at lunchtime or at the latest mid-afternoon) whose programme from the afternoon onwards primarily centres around one aim: Awakening a zest for life through sport, music, cultural and social learning, and other offerings designed to give students an attractive alternative to hours of media use, including in the evenings and at weekends. This means schools must be put in a far better position to promote both the creativity and the developing personality of children and adolescents. This is the only way we can significantly cut the large numbers of failed school leavers that have characterised our school system to date.

Finally, we researchers must draw attention to a central problem: Both internationally and in Germany, there are still considerable research deficits regarding the effects of heavy media use. This is especially the case for the two-to-eight age group and for adults. There is a particularly urgent need, however, to further address the topic of computer game addiction, as we so far only have a rough idea of the extent of the problem among adolescents. We know too little about the genesis of addictive game playing, the course such an addiction can take over time, or paths leading out of addiction. Nor do we yet have any rules for dealing with the problem legally in terms of media and the protection of minors or in terms of therapeutic treatment. Finally, in view of the identified research deficits concerning risk factors and the genesis of computer game addiction, we are also still at an early stage when it comes to developing and testing effective preventive approaches. This is therefore another area where action from policymakers is needed.
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Figure 1: Bedroom media (fourth grade, percentage figure) by …


   a) Gender




   b) Region

   c) Parents’ education level


   d) Ethnic background

Figure 2: Recommendations (at fourth grade) for choice of secondary school type, by … 


      a) Gender




   b) Region

      c) Parents’ education level

   
d) Ethnic background

Figure 3: Divergence of boys’ school grades from the class average in German, science (Sachkunde) and mathematics, by frequency with which prohibited games played (divergence downward means worse performance; *N = 2,410; **N = 2,235) 


        16-rated games*          
                                     18-rated games**

Figure 4: Divergence of school grades from the class average in German, science (Sachkunde) and mathematics, by frequency with which prohibited games played, for native German boys from families with medium to high education levels, good family atmosphere and no parental violence in last four weeks (divergence downward means worse performance; N = 702) 






        18-rated games

Figure 5: Path model on the influence of media use on school performance (controlled factors: Ethnie, children’s age and influence of gender on German and mathematics grades)


Figure 6: Divergence of school grades from the class average in German, science (Sachkunde) and mathematics (z-standardised on class average), by presence of television in bedroom (2005), survey time and gender.
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Figure 7: Percentage of overweight and obese children, by TV and games console ownership


  Neither TV nor games console (2005)
   TV and games console (2005)

Figure 8: Effect of violent content on concentration


Figure 9: Bedroom televisions and use of development-impairing computer games, by survey group and survey time
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� Source: German Federal Statistical Office


� Germany’s school system comprises a four-year primary phase which is followed by a lower secondary phase in which children are placed in one of three different types of secondary school. At the end of the primary phase, the form teacher officially recommends the type of secondary school to which each child is best suited.


Hauptschule is usually completed at the end of the ninth grade. Pupils receive a school-leaving certificate (Hauptschulabschluss) which gives them the minimum qualification for entering into vocational training or apprenticeship.


Realschule is usually completed at the end of the tenth grade. Pupils receive a school-leaving certificate (Realschulabschluss) which allows them either to enter into vocational training or apprenticeship or to switch to a Gymnasium.


Gymnasium is usually completed at the end of the twelfth or thirteenth grade. Pupils receive a school-leaving certificate which entitles them to enter into higher education.


Theoretically, it is possible for children either to be ‘relegated’ or ‘promoted’ between the different types of schools. In everyday school life in Germany, however, promotion to a school in the next higher category is more the exception than the rule. In reality, Hauptschule and Gymnasium represent the two extremes of a school system within which the losers often find themselves at Hauptschule. Given the life chances that are de facto assigned to a child in line with a primary teacher’s recommendation for a secondary school type, several German states have done away with the three-tier system. Depending on the state in question, forms of comprehensive school types now exist which integrate two or even all three of the traditional school types. These take the form of Gesamtschule, Regelschule, Hauptschule and Realschule.


� Source: Own computations based on data from the Lower Saxony State Statistical Office


� Source: German Federal Statistical Office


� Rather than presenting the international studies here, they are cited thematically in the sections on the individual findings. A comprehensive survey of international studies and a discerning analysis of the 2005 survey of school students is provided in Mößle, Kleimann & Rehbein (2007), Bildschirmmedien im Alltag von Kindern und Jugendlichen: Problematische Mediennutzungsmuster und ihr Zusammenhang mit Schulleistungen und Aggressivität.


� At the initiative of Christian Pfeiffer (KFN) and Peter Wetzels (formerly KFN, now University of Hamburg), representative surveys of school students have been repeatedly conducted by KFN in selected German cities and administrative districts since 1998. The primary aim of the surveys was to obtain information supplementary to police crime statistics regarding the prevalence of youth violence. Later surveys additionally focused on other areas such as the connection between media use and school performance.


� Formal education: High: The highest educational qualification of at least one parent is a degree or Abitur. Medium: The highest educational qualification of at least one parent is mittlere Reife (which qualifies a student to go on to upper secondary school). In PISA, an index of economic, social and cultural status (ESCS) is used instead. Lacking the data to apply this index, we had to rely on information from form teachers about parents’ education levels. This seems a reasonable compromise as education level closely tracks socioeconomic status. 


� See Mößle et al. (2007), p. 58ff; a marked rise in intensity of use is also reported in other studies (see Feierabend & Klingler, 2003; Feierabend & Rathgeb, 2006; Wake, Hesketh, & Waters, 2003).


� See Mößle et al. (2007), S. 62ff.


� See Mößle et al. (2007), S. 62ff.


� See e.g. Ennemoser (2003a; Ennemoser, 2003b; Ennemoser, Schiffer, Reinsch, & Schneider, 2003; Schiffer, Ennemoser, & Schneider, 2002) for a German study or Hancox, Milne & Poulton (2005) for a New Zealand longitudinal study. See e.g. Beentjes & Van der Voort (1989), Gentile et al. (2004), Koshal et al. (1996), Shin (2004) or Valkenburg & Van der Voort (1994).


� A meta-analysis by Marshall, Biddle, Gorely, Cameron und Murdey (2004) reports negative correlations for the relationship between media use and phsyical activity for both television (r = �.096) and computer games (r = -.104). With intensive players in particular, there are fears of an unfavourable energy balance, an increased body fat index and hence overweight in the long term (Cordes & Miller, 2001). According to neurological research, movement (or lack of it) is directly related to the development of intelligence. Sport therefore plays an important role in the supply of blood to the brain and the networking of brain cells (Kubesch, 2002, 2004).


� See D. R. Anderson et al. (2001).


� See Fuchs, Wößmann (2004).


� This is also shown by an American study. In a survey of Californian third-graders by Borzekowski und Robinson (2005), children with a television in their bedroom watched about two hours’ more television a week than those without and attained 8 to 10 percent lower grades in mathematics and reading.


� Similar results, incidentally, are reported in a German study by Ennemoser (2003a; Ennemoser, 2003b; Ennemoser et al., 2003; Schiffer et al., 2002). In addition to a both cross-sectional and longitudinal correlation between increased television consumption and weaker speaking and reading skills, further analysis taking socioeconomic status and the children’s intelligence level into account showed that frequent television viewers achieved particularly poor performance compared with infrequent viewers not only among less intelligent children, but also among children with high social status.


� See Christakis et al. (2004).


� See Hancox et al. (2005).


� Here again, however, while media consumption is only a marginal factor in the school performance of children of very poorly educated parents, it is far more strongly implicated in the case of children privileged by their parents’ high level of education. See Mößle, et al. (2007), p. 91ff.


� A number of studies have already demonstrated the applicability of the deletion hypothesis for information taken on board in the immediate context of media consumption. Experimental studies by Bushman (1998), for example, show that advertising shown with violent films is less likely to be retained in memory than advertising embedded in violence-neutral films (Bushman, 1998; Bushman & Bonacci, 2002). Similar findings have emerged from studies on news impact research (see Lang, Newhagen, & Reeves, 1996).


� See e.g. Spitzer (2003, 2005).


� Studies have demonstrated promotion of hand-eye coordination, visual perception and mental rotation (Castel, Pratt, & Drummond, 2005; De Lisi, 2002; Subrahmanyam & Greenfield, 1994).


� Planning, problem solving, self-monitoring, and control of motivation and emotions, are classed as executive functions. These encompass near-conscious control and target monitoring for complex, non-automated behaviours that involve coordinating multiple cognitive aspects.


� The ability to concentrate, as distinct from visual alertness, is an aptitude for long-term exertion (resilience, stamina and resistance to tiredness) in addressing a defined task without task-immanent distractions or competing information (Schmidt-Atzert, Büttner, & Bühner, 2004).


� Learning performance: WERNICKO (learning a fictional foreign language); memory performance: VVM (a visual and verbal retention test); concentration performance: KLT-R (a concentration performance test).


� See Mößle et al. (2007), p. 114ff .


� Mößle et al. (2007), p. 24.


� WoW has been on the German market since 11 February 2005. The retail price is €14.99 (including one free month). To this is added a monthly subscription fee of €10.99, €11.99 or €12.99 depending on the type of subscription (six, three or one month) or €26.99 for a prepaid card (with 60 days’ worth of playing time). WoW is rated for age 12 upwards.


� See Mößle et al. (2007), p. 214ff.


� The study is funded by the German Federal Ministry of the Interior.


� See e.g. Robinson et al. (2001); see e.g. Kline (2005).


� See Robinson et al. (2001)
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