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Abstract

Students who participate in snowboard and skateboard activities, perform better than other students at some mathematics items. This could be due to their experience from spare time activities. They perform lower than other students at a mathematics test with items from TIMSS and TIMSS-Repeat. Their mathematics marks are below those of other students, too.

Snowboard, Skateboard - and Understanding of Mathematics

Geometry is grasping space…that space in which the child lives, breathes and moves. The space that the child must learn to know, explore, conquer, in order to live, breathe, and move better in it. (Freudenthal, [2], p. 420) 

Do skaters perform better than other students at some mathematics?

By the term “skaters” I mean students from 10th grade who participate weekly or more often in snowboard or skateboard activities. These students have some specific experience from participating in snowboard and skateboard activities in their spare time. I presume they have some specific experience from navigating "through space and through constructions of shapes"(OECD, [5], p. 49). Further, according to OECD/PISA, our learning about space and shape include “We must be aware of how we see things and why we see them as we do". The American scientist and philosopher Norwood Russel Hanson claims “Seeing is not only the having of a visual experience; it is also the way in which the visual experience is had” (Hanson, [4], p. 15). Inspired by the late Wittgenstein, Russel Hanson carefully chose a similar language. I have chosen to use Russel  Hanson’s theories about observation and his language as well, as a tool for a possible explanation of why the skaters performed better than other students in some mathematics items. My study [3] focused on possible connections between participating in activities outside school and performance in mathematics. 

“There is more to seeing than meets the eyeball” (Norwood Russel Hanson)

Russel Hanson imagined Tycho Brahe and Johannes Kepler watching the sunrise together. Most likely they would make the same observation, but their interpretations would differ: Kepler would regard the sun as fixed, it was the earth that moved. According to Brahe the earth would be fixed and all other celestial bodies moved around it. Russel Hanson asked: “Do Kepler and Tycho see the same thing in the east at dawn?” They watched the same visual object. They could make identical drawings but different interpretations. “To interpret is to think, to do something; seeing is an experiental state.” (Hanson, [4], p. 11) 

See as and see that – Russel Hanson's terminology

At first our observations are registered. Then the brain finds what knowledge we have about them. In this way brain and eye cooperate. An s-shaped mark in a steep white winter mountain can be seen as a snowboard track, even if there is no snowboarder present.  

We can see a winter mountain as an attractive snowboard arena, as a cold and frightening place or as a lot of unstructured snow and rocks. A Dane, who has never been outside Denmark, will probably not have the necessary knowledge to see such a mountain as an attractive snowboard arena. When you shift from seeing something as “something” to “something else”, organizing of what is seen, changes. Seeing is a state of experience: If a skater and a teacher watch the same skateboarder performing a trick, they will not necessarily see the same thing. They will organize what they see in different ways. 
Seeing that threads knowledge into our seeing; it saves us from re-identifying everything that meets our eye. The gap between pictures and language locates the logical function of seeing that. A sentence does not show that the mountain is covered with snow, but a sentence can state that the mountain is covered with snow. “Only by showing how picturing and speaking are different can one suggest how “seeing that” may bring them together; and brought together they must be if observations are to be significant and noteworthy.“(Hanson, [4], p. 25)

From 360 to 900

In the skaters' terminology ordinary jumps are named such as three-sixty, five-forty, seven-twenty and nine-hundred. The code is: three-sixty is a jump where the board is rotated 360° horizontally. The skaters are familiar with using these numbers as names for the jumps. 

In Extreme-games in San Diego the summer of 1997, snowboard was one of the disciplines. Peter Line won the competition by performing a jump described as "a perfect nine hundred" by the Eurosport commentator. I have watched this video tape several times, but still I have a problem in seeing Line rotating two and a half times, and neither have I automated that 900 is 2,5 times 360. A trained eye will immediately see if a skater performs seven-twenty or nine-hundred. 

Many skaters do not know there is 360° round a circle. They have been told that the name of this jump is three-sixty, and they exercise in performing the jump.

An example from mesospace activity

According to Berthelot & Salin, [1], p. 72, the students’ daily life interactions take place in three different spaces: “Students’ natural knowledge of space is strongly structured into three main representations: microspace (corresponding to the usual prehension relations), mesospace (corresponding to the usual domestic spatial interactions) and macrospace (corresponding to unknown city, maritime or rural spaces…)”

In these terms, the skaters’ daily activities on their boards usually take place in mesospace. When they work with geometry problems at school, they use their microspace representation instead of geometrical knowledge from their own experiences in mesospace. Berthelot & Salin [1], p. 73, claim that “..we have good reasons to expect that one of the main sources of learning difficulties in geometry is the previous treatment of geometrical figures on paper during elementary school”.


One afternoon I asked one of the skaters at my school: "How do you see the difference between a seven-twenty and a nine-hundred?" The cool sixteen year old that did not care much about school, answered: "It's easy. You just count inside yourself how many times he does three-sixty". I was expected to understand that it was easy (!) to count that 2,5 times 360 would be 900 at the same time as my eyes should watch an object rotating with great speed. "But how can you see the difference between one-hundred-and-eighty and three-sixty?" I asked. "You just see it", he could not give any further explanation. His friend, who was nearby, continued: "You see how he is landing. If it is one-hundred-and-eighty, then his back is this way in the landing. If it is three-sixty then his back is the other way when he is landing." The boys showed me, but they were not convinced if the mathematics teacher did understand.

Do the skaters and the teacher see the same thing?

These skaters have learned to interpret what they see. They watch a jump and see that the skater does a seven-twenty or that he does a nine-hundred. I can only see that he is jumping and rotating with a snowboard (or skateboard). These boys and I can watch the same thing, but we do have different interpretations of what we see. I assume the boys’ interpretation to be that the jumper rotates twice, then begins the third rotation and lands with his back "the wrong way". That is what they call nine-hundred. I am an inexperienced watcher of snowboard jumps, thus my organizing of what I see is not good, and I interpret what I see as a rotating jump. My formal geometrical concepts are more developed than those of the boys (I hope), but I am not able to connect these concepts to what I see. The boys have a weak understanding of the angle concept and are not sure what kind of angle 360° is. But they know exactly what they see.

We, who are teachers of mathematics, are here challenged to make the youths find connection between their knowledge from their spare time and what goes on in the mathematics lessons.

The skater, who characterizes the difference between the two jumps seven-twenty and nine-hundred, is able to separate representing and referring, arranging and characterizing [4]. He is able to separate picturing and language-using. This skater will probably not be able to tell by himself that he does so, but unlike me he is able to characterize what he sees. This characterizing can shorten his way to deeper understanding of the angle concept.

The test and the results

I set up a mathematics test with items from TIMSS and TIMSS-Repeat. 638 Norwegian students at 10th grade performed the test the autumn of 1998. In addition to the test, the students answered questions on gender and on their participating in activities in their spare time. Close to nine percent of the students showed to be skaters.
	
	Marks*
	Test score

	Skater/

nonskater
	Mean
	N
	Deviation
	Mean
	N
	Deviation
	Percent of test correctly answered 

	nonskater
	3,18
	490
	0,81
	17,5
	507
	5,25
	58

	skater
	2,89
	127
	0,77
	16,1
	131
	5,25
	54

	Total
	3,12
	617
	0,81
	17,2
	638
	5,27
	57


Table 1. Mean values of marks and test scores for nonskaters and skaters. 

* Norwegian marks; S=5, M=4, G=3, Ng=2, Lg=1

Recognizing a rotated object

Two of the items primarily tested the students’ understanding of rotation in a plane as shown i figure 1. The issue text said that a half-turn about a given point in the plane should be applied to a given figure. The students had to tell which one out of five alternatives that showed the result of a half-turn. 

In a quite similar item the rotated figure was a triangle, as shown in figure 2.

These two items did not test much of the students' formal mathematics knowledge. The item with the irregular hexagon was the easier one, as shown in table 2. This can be due to coincidence, but it also can be explained the
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Figure 1. The half-turn issue
from TIMSS





following way: Students at the van Hiele visual level [2] will recognize figures as visual gestalts. They will probably be able to recognize the rotated hexagon because of its characteristic corner. To them the rotated triangle will just appear as a horizontal slim object in the five alternative figures. 

The triangle issue was one of the skater items in the test. According to Russel Hanson, I claim that the skaters do not necessarily see the triangle as representing the class of triangles [2]. Many of them will be at the visual or descriptive level. By performing physical activity in mesospace (Berthelot & Salin), many of the skaters have learned to recognize objects visually; they are able to see that the correct figure must be the rotated triangle. 

The skaters have a lot of experience from rotation in mesospace, and they have learned to organize what they see. School geometry is primary taking place in microspace, and the skaters get limited possibilities to connect their experiences with school geometry.  From their own physical activities the skaters have learned to recognize objects visually. We, who are teachers, do not usually have these experiences. Our interpretations of the items are the result of a mapping where a figure is rotated round a point.
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Figure 2. The rotated object from the
TIMSS-Repeat issue





	Percent of skaters and of nonskaters who chose answers D and E 
	Hexagon item
	Triangle item

	
	N
	D - correct answer  %
	Answer D or E  %
	N
	D - correct answer %
	Answer D or E  %

	skaters
	91
	53
	77
	40
	53
	56

	nonskaters
	352
	60
	70
	155
	39
	46

	total
	443
	58
	72
	195
	42
	48


Table 2. Percent of skaters and of nonskaters who chose answers D and E

Some students chose wrong answers

The students could choose between five different solutions to each of these two items. Students who were familiar with rotation and not familiar with the formal 

language: rotation “about a given point in the plane”, could risk choosing alternative E in the issues.

A larger amount of skaters than nonskaters chose alternatives D or E in these items, as shown in table 2. The skaters seem to have understood the half-turn, but not necessarily the more formal “about a given point”. A half turn is part of the daily language in their board activities; according to Hanson's terminology they see that the correct answer must be D or E.

A dropped rubber ball

The number one skater item was about a rubber ball being dropped. In the item the ball rebounds to one-third the height it drops, and the students are asked to find the total distance traveled by the time it hits the ground the third time. In another skater item the rubber ball rebounds to half the height it drops.

My thesis is founded in the following way: The skaters have an inner understanding of the ball’s moves, because they are familiar with the moves of a skater in a half-pipe or in a vert. The halfpipe and the vert have similar u-formed shape, as shown in figure 3. The halfpipe is made of snow and the vert is wooden. The skater starts on top of the vert, slides down to the bottom, moves up again and so on. The rubber ball starts at a certain height, falls to the ground, moves up again and so on. I presume the skaters can see the ball’s moves as the moves of a skater in a vert or in a halfpipe. Other youths are familiar with dropping balls, but that is an outer-understanding.  Usually people are not philosophizing on what it is like being a passenger on a rubber ball. 

If you watch a skater doing vert exercises on TV, you can hear the rhythm of the board’s wheels against the wooden vert. The sound differs when the board is rolling up and down. If the skater is jumping when he or she reaches the top of the vert, the sound is rhythmically erupted. The skater must use his or her own
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Figure 3
Halfpipe or vert





muscles to get the board up to the same height as it came from. If you drop a rubber ball, you can hear the rhythm of the ball as well. My thesis is that more skaters than other students seem to be familiar with the pattern of the ball’s move because of the skaters’ personal physical experience. They see a moving ball as a model of a well-known pattern of movements. This pattern they have experienced from their activity in mesospace (Berthelot & Salin). Thus many skaters see that the ball will move 2,5 times between top and bottom. Most teachers lack experience from halfpipes and verts and will probably have trouble connecting school mathematics to this kind of knowledge.

Footsteps

Skaters can be seen sliding along the street by standing on the skateboard with one foot, pushing themselves forward by the other foot. Before you go performing tricks on the board, you must be able to do these moves. I claim the skaters see that a few long steps and a lot of short steps lead to the same result. 

One single skater and about ten percent of the nonskaters chose one of the wrong answers to an item in this context. In the item the lengths of four girls’ footsteps were given. The students were asked to tell who would use most steps to walk from one end of a doorway to the other. I presume the skaters scored high at this item is because of their experience from physical activities in mesospace. 

An item with similar mathematic content took place in a different context. The students were informed that three different cars used accordingly 3, 3.5 and 4 hours to drive a given distance. Then students were asked which one of the cars was the fastest. 63% of the skaters and 67% of the nonskaters chose the correct answer. The car context does not seem to be a success in this item. 

Which came first

There is one possibility that I cannot exclude. Maybe one important reason why some students become skaters, is because of some skills that make them able to see and understand different movements, able to better understand geometry. 

Maybe there are different entrances to understanding mathematics. We know by history that Pythagoras was a musician who focused on numbers and structures. Plato, on the other hand, was an athlete who focused on geometry. His academy was founded next to an athletics ground, and physical activity was a regular part of his students work. 

Summary

In my test I found that the skaters chose correct answers to some mathematics items at a lower frequency than the nonskaters. The skaters performed a mathematics test consisting of items from TIMSS and TIMSS-Repeat. More skaters than nonskaters answered some items in the test correctly. These results could be due to coincidence, but they also can be explained by the skaters’ physical experience in mesospace; in Russel Hanson's terminology seeing is a state of experience. 

My thesis is that the skaters’ high score at some of the items in the test is due to they have learned some mathematics from their spare time activity- mathematics that they have not learned in the mathematics lessons at school - mathematics that in “PISA-words” is useful for constructive, concerned, and reflective skaters.

Maybe the old Norwegian proverb “What you loose in your head, you have got in your feet” needs to be rewritten into “What you’ve got in your feet, you can get into your head, too.”
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