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Even before the advent of tablet-PCs, we sometimes swiped
cars and credit cards, for example. Some people made swipes at
others or did sweeping swipes, while some coverts swiped items
from the store or from their neighbors. The word “to swipe” is
derived from “to wipe” which means to pass your hand over a
surface – for the purpose of cleaning, drying, or erasing. When the
surface is another person's skin, wiping becomes touching or even
caressing, and promotes calmness and peace, akin to monkeys
removing lice from conspecifics: Cleanliness and social behavior
have always been close (cf. [23]). With the advent of the iPhone
and the iPad (Fig. 1), swiping became very popular for one single
reason: the wiping motion of the hand got a new functional
assignment: We turn the page by wiping with one or more fingers
over a touch-sensitive screen.

Giving the hand's fingers a new function may seem a small
beer, nothing but a little techno-cultural oddity and a mere new
way to satisfy curiosity by linking an old manual motor output to a
new consequence: whatever is displayed on a screen changes.
Taken as what it is, this is like 30 years ago, when we learned to
press the button of the remote control to change the TV channel.

However, the sheer extent1 to which we are using our hand in
this new way, makes it no exaggeration to say that swiping has
now become a part and parcel of our culturally inherited ways of
manual dexterity, like cutting with scissors, writing with a pen, or
turning a screw. Cultural progress, one may argue, is regularly
accompanied by newways of using our hands – together with new
things and new words.

Using our hands as a universal tool may be compared to
walking, bicycling, and speaking: We know how to do it because
we have learnt it during childhood, and we do not even think of
how complicated it really is. If you do not believe me, try teaching
a two-legged robot how to walk or – even worse – how to bicycle!

Children pick up these feats easily, but lots of training is clearly
involved. And the more training a child gets, the better he/she will
perform these tasks – walking, cycling, and speaking – for his/her
entire life. Speaking is so complicated that we have not managed
to really teach it to computers yet, even though any six year old
child can do it fluently. And it is about the same thing with using
our hands.

Used as a tool, the hand is not just an implement for grabbing
but also a sense organ. Whenever we hold something, the hand
sends sensations of touch and pressure as well as information about
the position of the joints to the brain, where these sensations are
combined with what we see, and sometimes hear (as in music-
performances). In this way, “holistic” experiences are produced,
telling us the shape, size, motion (both, translational and rotational)
of whatever we are handling2. According to the aim of our action
(the German word for action being “Handlung”), our brain calcu-
lates the resistance we have to overcome to carry out a certain
movement, and sends out appropriate motor commands to the
muscles. The eyes may be of a bit of a help, but most tasks involving
movements are guided by the sensorimotor centers in our brain. In
short, the arms of modern robots are tactile-mechanical idiots when
compared to the hands of preschool children.

There are endless possibilities of grasping and handling an
object (Fig. 2), ranging from tip pinch to power grip, pulp-to-pulp
pinch, key pinch, hook grip, and spherical pinch grip. Depending on
the object and the context and purpose of the action, grip types can
be combined with various amounts of pressure and force, speed of
motion, and rotation. And all of this has to be learnt by planning the
movement, carrying it out, planning it again, doing it better, etc.

In addition to these various ways of handling things – from using
a hammer to using a violin, from carrying stones to caressing a loved
face – there now is the addition of swiping over a featureless surface
in order to change the content of a screen. A lot of mothers are
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enthusiastic: “My 2-year-old can use an iPad, he has learnt it all by
himself! Is not he a genius?” Parents envisioning the development of
Einstein-like mental powers by their toddlers swiping across screens
seem to overlook that swiping by no means is a complex mental act.
Quite on the contrary, it is one of the dumbest things one can do
with the hand. – Enacting mental power? – No! Numbing the
mental power of the developing child? – Likely! In what follows, I
want to briefly lay out why (Fig. 3).

The development of a child's brain depends upon challenging
interactions with the world around: With their senses and ideas,
hearts and hands, children conquer the world, learn about objects
and features, rules and exceptions. Not only is swiping hardly
motorically challenging, it also does not make much use of the
hand as a sense organ: on a flat featureless surface, there is nothing
to sense! Furthermore, given that the motor phenomenon is always
almost identical, just as the tactile sensory feedback, there cannot
be any holistic experiences of various different things, which in the
long run make up our understanding of the world around us.

Furthermore, in addition to “caring parents” and “caring
teachers” there are certain aspects of children's experiences that
are well known to be of particular importance for child learning:
Experiences should be (1) “holistic” and (2) of increasing difficulty.
If both conditions are met, children will grow, achieve mental
strength, and become capable of handling the world and them-
selves. Let me explain:

(1) Children should not train their hands first, then do a little
mental training, then have a little fun and finally have some
sensory experiences. Instead, this should all happen at the same
time! And this is what I mean with the term “holistic”. In
Germany, when using the term “holistic” (“ganzheitlich”), one is
in danger to be regarded as hopelessly backward and romantic.
But this is just the opposite of what I mean. Studies have shown
over and over again, that it is touching ,hearing, seeing and
interacting – all at the same time – that are needed by small
children to learn. Just seeing or just listening is not enough [14].
And the fun must not come afterwards (and certainly not from a
different action or source), but must be an integral part of the
experience. Then it will be processed deeply and therefore in the
long run produce mental representations of an unlimited
amount of interesting people, things, and ideas in the world.

(2) In addition to being holistic, developmentally valuable experi-
ences have another feature: their level of difficulty is just right
and (which is the same thing) increases over time. Again, studies
have demonstrated that it is the incremental difficulty of
learning experiences that makes for effective training of sensory,
motor, and cognitive skills (cf. [7]). No matter whether a child
learns to play soccer or the guitar or to use a paintbrush – he/she
will get better and better at it. And realizing this is the biggest
reward you can think of it. On the other hand if the level of
difficulty stays the same, boredom will set in, and learning will
grind to a standstill.

In addition to holistic and ever increasingly difficult experi-
ences, studies have also demonstrated the importance of handling
things in order to better think about them [12,13]. Just as about
one third of our brain is devoted to vision, another third is devoted

Fig. 1. In German cities (as pictured here in Berlin) gigantic visuals – five stories
high and more than 2.5 times as wide – promote digital swiping devices in the old,
analog way (Photo: author).

Fig. 2. Ways of grasping: (a) with two fingers (tip pinch) like a forceps/tweezers, e.g. in order to hold a needle; (b) with three fingers to hold a pencil (pulp-to-pulp pinch) or
(c) a key (key-pinch); (d) all fingers are used in the spherical pinch grip used to hold an egg, for example; (e) and also in the power grip to hold on to something, (f) and the
hook grip to hold a bucket full of water. (Thanks to my 4 year old daughter Anna for her help enacting this hand-photo-shooting).
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to the planning, orchestrating and implementing of movement.
Often it is said that humans are visual species. But it is just as often
overlooked that humans are motion species, too. Given that most
people sit around most of the time, this is understandable, but it
gives the wrong impression of the importance of motion for mental
activity. Just as we move things around, we move thoughts and
ideas around. And we learn to move the latter by learning to move
the former. To come to grips with something entails the (motor-)
training of the gripping hand (see Fig. 2) as well as the (cognitive)
training of concepts. Just as we learn how to speak by talking to one
another, we learn how to deal with things and ideas by actively
handling them. Note that this amounts to more than either “mere
touching” or “mere moving”. It is about active interaction with the
world, which helps the child making the world her or his world.

Holistic learning will lead to networked thoughts: if you only look at
things, you will create only visual representations of things. If you
handle things as you look at them, you use – in addition – your motor
system to learn them. This leads to connected and thereby mutually
strengthening representations in twice asmuch brainmatter. Given that
the speed and accuracy of thinking depend upon the neuronal
representational space used, it is easy to see then how important
handling of objects is to coming to grips with the world! In short, when
we talk about learning, we tend to forget about these sensorimotor
aspects. But we know that they are crucial both for the development of
expert knowledge (cf. [8]) and for the creative use of this knowledge.

And this is the problem with the iPad and tablet PCs in general:
You swipe your finger(s) over its screen's surface – and that is it.
No object-specific sensori-motor cortical areas. Therefore, these
layers that are normally used even in high-level thinking, will be
of no use to boost thought processes. Hence, the areas that received
no specific training become useless brain matter, incapable of
adding processing power for high-level cognition. In other words,
using the iPad a lot as a child, in the long run, is akin to taking out
parts of the kid's brain with comparable debilitating results.

In addition, fine motor control capabilities are not trained, which in
turn are the input to higher level spatial cognition. If you have never
learnt how to juggle objects around in front of your eye, how will you
be able to come up with creative solutions which presuppose mental
juggling? It is the interplay between eyes and hands, seeing and
grasping, and the many handling-sensations that get integrated into
multimodal object representations. Along the same lines, “walking the
number line” serves the purpose of number training better than just
(disembodied) pointing on a screen [15]. Interacting with an iPad does
not support embodied cognition as it provides no object specific
sensorimotor input and output. Hence, the use of an iPad by children
will, if anything, be detrimental to their cognitive development and by
no means facilitate an educational advancement.

Despite of this well established understanding of the brain and
cognitive development of children, this year's Nuremberg Toy Fair
– by far the world's largest toy fair – featured about a dozen iPad
like gadgets especially designed for kids of various age and sex
(in pink for girls, made of plastics for toddlers). The slogan “Toys
3.0” served to denote a “digital revolution in childrens' rooms”, as
many articles in the popular press announced.

In the light of what children need in order to develop their
brains, the tablet-PC as a toy is just as misguided as its use for
learning in elementary schools. We know that textbooks can be
read from screens just as well as from paper, but when it comes to
digitally enhanced textbooks, with animations and hyperlinks,
learning decreases (because of increased distraction), as reported
in a paper in the Science magazine [5] which summarizes the
evidence available. Along the same line, research by psychologists
from Columbia and Harvard University, also published in Science,
has shown that information provided by Google, as compared to
books, magazines and newspapers, has the least chance to get into
long term memory, i.e., to be learnt [19].

Moreover, there is evidence from experimental psychology as
well as neuroscience that typing content serves the purpose of

Fig. 3. To swipe with the hand over a smooth featureless surface is “child's play” (since the author is not in possession of an iPad, it was simulated with a digital kitchen scale) (a).
In toddlers one can observe a kind of confusion, once they have learnt how to swipe an iPad but realize that swiping across other surfaces does not have the same effect (b) still
images taken from [6].
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learning less when compared to handwriting [16–18]. As regards
learning to read, writing (but not typing) has been shown to
activate the brain-structures involved in reading [10]. In China,
teaching third-graders how to type (instead of handwriting
Chinese characters) resulted in “the overall incidence rate of
severe reading difficulty […] to be much higher than ever reported
on Chinese reading” [20]. In previous studies, severe reading
difficulties ranged from 2% to 8% in mainland China and Taiwan,
whereas in the new study the overall incidence was 42%. The risks
and side effects of digital media use in elementary school can
hardly be illustrated more strikingly!

Nonetheless, many schools in South Korea, The Netherlands, as
well as in Germany, are proud to start iPad-classes (in the
Netherlands, they are called “Steven Jobs classes”), and in the US,
handwriting has been abandoned in 46 States as part of the
curriculum of elementary schools, replaced by typing with 10
fingers by the end of fourth grade. In the field of medicine, new
therapeutic strategies are introduced only if they have been
proven to work better and/or have fewer side effects compared
to what is already in use. But when it comes to our children, it
seems, we leave decisions to market forces and the PR-agencies of
the world's richest companies.

Before ruining the brains of the entire next generation with
tablet-PCs, we may have a closer look at experiences with animals.
Several months ago, iPad applications (“apps”) especially designed
to be used by animals have hit the market [9]. Like so many things
in life, they were the product of sheer coincidence: The program-
mers Fuller and Murray had meant to bring out a childrens' game
in which mice had to be caught. When it turned out to be a
commercial flop, they redesigned the program and published it as
a game for cats. Given its low price tag (US$ 1.99) it became an
immediate hit and was downloaded over a million times. Mean-
while more applications for cats have been rolled out, one of
which, for example, lets cats paint on the iPad with their paws. “I
started off really early thinking that it was ridiculous, but it ended
up being something really meaningful for people”, the Wall Street
Journal quoted application developer Murray, adding that some
people printed their cats' paintings, put them on exhibition and
even sold them.

More than a dozen games for pets can meanwhile be simply
downloaded from Apple's online store iTunes, and even though
they are developed mainly for cats and dogs, they are also used by
penguins, tigers, and frogs. “Penguins especially ‘seem to really
love Game for Cats”, Mr. Fuller says, but ‘I do not think that the
market is very big’.3 There is competition even from the cat-food
producer Friskies who have rolled out seven iPad games for cats,
such as Cat Fishing, and Cat Fishing 2, which allows for compar-
isons between one's own cat's results with the cats of other pet-
lovers via facebook. You vs. Cat, a ball playing game, is even hailed
as the world's first Dual Species Game (with cats winning more
often than humans, as the statistics from millions of games has
shown). In animal shelters, such games are even used for “ther-
apeutic” purposes. Those people responsible for this specific use
comment that this may result in the cat assuming ownership and
using your iPad all the time.

From all this reported activity, one should take note that
animals seem not be calmed by these games. Instead, they get
addicted (no longer doing anything else but sleeping, feeding, and

playing games), restless, and hyperactive. In fact, playing these
games appears to have a frustrating effect on them. Games for
dogs also makes the playing animals go crazy using the iPad and
by no means results in positive behavioral consequences. These
anecdotal observations are in line with the research on mice
watching TV for 6 h per day during childhood and adolescence:
They become irritable, inattentive, hyperactive, and display learn-
ing difficulties [4]. From this, we may conclude that animals do not
respond much differently from children to the overuse of screen
media.

“Dogs do not necessarily do very useful things on the iPad”, dog
trainer Anna Jane Grossman is quoted in the Wall Street Journal,
and she adds: “But I do not necessarily do very useful things with
my iPad either”. So it seems that not only the effects, but also the
motivational background for iPad use is not much different in pets
and people. And the results of too much time with information
technology are frustration, loneliness, depression and cognitive
decline – which are exactly the opposite of what current PR-
campaigns for the use of information technology in schools want
to make us believe!

Whatever has effects also has risks and side effects. This medial
truism should be carefully considered whenever “innovative
reforms” of classrooms and curricula, i.e., of a large part of the
mental life of our children is at issue. Before we ruin millions of
brains of our children with tablet-PCs in classrooms, we should
carefully balance the known risks and side effects with the hoped
for educational benefits. There is no single independent study
published in a respected peer-reviewed journal showing such
benefits.

Do we really want to teach two year old toddlers to satisfy their
curiosity by swiping? In my view, the available evidence so far
calls for caution, as swiping appears to impair, rather than foster,
the development of the senses, motor behavior, curiosity, cogni-
tion, and creativity.

Just as 8–12 year olds should not replace real social interaction
with facebook [24], and teens should not stare at their smartphone
150 times a day instead of reaping the benefits of time spent in
nature [2,3,11,21,22], toddlers should not swipe, but learn how to
use their hands in the old-fashioned way!
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