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Abstract
Balance and Body Type: Cambré
Caroline Wichers
Canyon Del Oro High School, Tucson, Arizona.
Teacher Jill Christman, Canyon Del Oro High School

In the experiment, 10 dancers were taken and asked to perform an arabesque and a side
leg extension while on relevé. First, body measurements of the dancers were taken. The dancers
were asked to raise their foot as high on relevé as possible before balance was lost. At the point
balance was lost, rapid photos were taken to capture the exact angle the body of the dancer
created before falling. The photos were then uploaded to an online protractor and the 3 angles of
each of the two positions were measured and recorded into a data table. Next, the photos of the
dancers in both positions were uploaded to an online graphing calculator and the leg being raised
was traced using equations. Each equation of each dancer’s leg was then transferred onto one
graph to view the common height the legs reached. Lastly, dancers with similar body
measurements were compared graphically to reach the conclusion that there is a larger
correlation between body type and the angle at which dancers lose balance than there was with
the previous experiment, but more body measurements and a larger sample size is needed for
further analysis of the correlation between balance and body type. For future experiments, there
are certain variables that need to be held constant during experimentation. The research that has
taken place over the last two years can be used in the future to examine the success of other
athletes in their sports due to body types.
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Introduction
Last year, I conducted an experiment to examine if there was a correlation between a

person’s body type and the angle at which they lose balance in certain dance poses. I
hypothesized that body type was a large factor in how both dancers and non-dancers achieved
certain angles. The reasoning behind my hypothesis was that in other sports, height, weight, arm,
and leg lengths, contribute to success for those athletes. For example, in track and field, those
with longer legs are more likely to take longer strides, allowing them to jump further in the long
jump event. In order to determine if my hypothesis was correct, I gathered two participant
groups, the dancers and the non-dancers.

I used convenience sampling, and then used stratified sampling by splitting the people
who I had available into two groups. I originally planned to split my participants into two groups
of ten. Ten of these people have been dancing (or doing other balance sports) for years, and are
seen as my “Dancer” group. The other ten people were seen as my “Non-Dancers”, who had no
previous experience with dancing or balance sports. However, I was unable to gather more than 5
dancers that have had a lot of previous dancing experience, and no more than 8 Non-Dancers due
to limitations outside of my control. Overall, I came to the conclusion that body type has little to
no correlation with the angles a person’s body made. However, I did discover that the functions
of certain participants' legs were altered based on how high the leg was extended, and the arching
of the back. I was inspired to use this discovery to develop this experiment due to a dancer’s
cambré (ballet term for arch), when performing an arabesque.

My current experiment was developed from the research I conducted in 2021-2022. The
major variable change is that only dancer’s angles are being examined in order to remove the
possibility that certain unmeasurable factors, flexibility and skill, have a large effect on the
correlation. So, is there a correlation between a dancer's body type and the angles at which
balance is lost in certain dance positions? I believe that if a dancer performs the same dance
positions as another dancer with a similar body type, then they will lose balance at the same
angles, because dancers with similar physical features tend to perform similarly in physical
activities. I predict that there will be a larger correlation than my last experiment, but the
correlation will not be perfect due to flexibility and skill being virtually unmeasurable. In order
to do this, I used the same procedure as my past experiment, only slightly changing a few steps.
Most notable, the distance at which the photos were taken.
Materials and Methods

To begin, using convenience sampling, I gathered 10 female dancers of ages 14-18. Only
dancers who were physically fit to participate in the experiment were considered in the data. For
example, one dancer has extreme scoliosis, so the dancer was unable to participate in the data
collection. Next, I used a measuring tape to measure the height of each participant by measuring
from floor to the top of the dancer’s head. I also measured the arm lengths using the measuring
tape from the acromion, the bone that sticks out slightly at the top of the shoulder, to the pisiform
on the wrist. In order to make the dancers more comfortable, I had the dancers find the specific
bones I was measuring from themselves, using my directions, so that it was not needed for me to

4



touch them for extended periods of time, especially when measuring the legs. The legs needed to
be measured with the measuring tape from the hip bone and the ankle. The best way for me to
measure the leg length was to “cross over” the leg. For example, the first portion of the
measuring tape is placed at the hip bone, and then brought down to the inside of the ankle. The
last body measurement needed is the dancer’s weight. To gather this, each dancer stepped onto a
scale and the exact weight was then recorded.

After each dancer was measured, I demonstrated both of the skills the dancers would be
recreating on relevé. Relevé is a dance term in which a person lifts their foot to appear taller. It
can be used interchangeably with the term “tippy toes”. The first pose is the arabesque. An
arabesque is a ballet term in which one of the legs is raised behind the body to an ideal 90 degree
angle while the other remains on the ground. The arms are then extended in front or above the
body to keep balance. For purposes of my experiment, the dancers were instructed to raise their
left leg behind their body as high as possible, ignoring the ideal 90 degree angle. The second
position I demonstrated was a side leg extension in which dancers use their right arm to lift their
right leg as high as possible to the side of their body. The arms can either be raised above the
body or extended to the side. After demonstrating both of the skills, I allowed each of the
dancers to attempt the skills and gave constructive feedback and allowed participants to ask
questions before photographing. Then, I allowed each dancer to warm up.

For each position, I instructed each dancer to place their foot that they will be using to go
on relevé, onto a poly spot. Approximately 6 feet away from the first polyspot, I placed a second
polyspot and stood/crouched on the polyspot to take the photos using my phone camera. While
the dancers were in both of the positions, I began taking rapid live photos to capture the exact
moment their balance was lost. I also had to make sure each dancer was fully on relevé before
taking my images. After taking the images, I used an online protractor to measure the three
angles for each position - see figures 1 and 2 - and recorded all my information into data tables
before moving to process the data by using an online graphing calculator.

Figure 1: Arabesque Angles Measured (pngKey)  Figure 2: Extension Angles Measured (ebay)

Each image of both the arabesque and leg extension for all dancers was uploaded onto
Desmos, a graphing calculator. Then, I traced the raised leg using functions, such as; linear,
square root, polynomial, and cube root. Then, I compared each dancer’s functions to each other
by overlaying the functions onto one graph, and examining which dancer’s legs were in similar
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positions. Using that information, then I analyzed what the exact angles the dancers hit and
compared the dancers with similar angle functions to see if they had similar body types.
Results

Table 1: Compiled Body Measurements of Dancers

Dancer # Height (cm) Weight (kg) Left Leg
(cm)

Right Leg
(cm)

Left Arm
(cm)

Right Arm
(cm)

1 152.40 55.79 76.20 76.20 52.07 53.34

2 161.39 45.36 78.74 77.47 53.34 53.34

3 160.02 58.06 83.82 83.82 53.34 54.61

4 165.10 58.05 85.09 83.82 54.61 53.34

5 159.39 60.78 86.36 86.36 55.88 55.88

6 170.18 54.43 86.36 86.36 55.88 55.88

7 156.21 48.08 73.66 73.03 52.07 52.07

8 162.56 46.27 86.36 86.36 54.61 54.61

9 157.48 47.63 77.47 77.47 54.61 53.34

10 157.48 70.31 74.93 74.93 53.34 53.34

After gathering all the measurements and before the equations of the legs were created, it
was noticed that the most common arm length between all the dancers, also known as the mode,
was 53.34cm (21.0 inches). The mode for leg lengths can be seen between Dancers #5, 6, and 8.
The average height and weight for the dancers are 160.22 cm (5’3 inches) and 54.47 kg (120.08
lbs), respectively.

When examining all of the measurements in order to see what dancers might be the best
for comparison, there were only two dancers that shared the same height but had significantly
different weights. Both Dancers #9 and #10 were 157.48 cm tall (5’4 inches) but Dancer #9 was
roughly 23 kg less than Dancer #10, making them incompatible for comparison. After closer
examination, it appears that Dancer #3 and Dancer #4 have similar body types and would be
used for comparison. Although Dancers #5 and #6 have differing heights and weights, they have
identical leg and arm lengths making them decent for comparison.

Table 2: Arabesque Measurements in Dancers Before Balance is Lost

Dancer # Angle 1 (°) Angle 2(°) Angle 3(°) Graph Line Color

1 130 110 150 Solid Orange
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2 142 127 143 Solid Blue

3 153 101 153 Solid Green

4 147 136 146 Solid Red

5 155 124 156 Solid Purple

6 107 115 152 Solid Black

7 138 94 164 Dashed Red

8 127 79 186 Dashed Orange

9 138 85 158 Dashed Blue

10 157 106 150 Dashed Green

It should be noted that for measuring certain angles of the dancers, the protractor
measured an angle above 180 degrees, so the images read larger numbers such as 217 and 211
degrees. So the angels were easily comparable, the larger angles were subtracted from 360
degrees in order to get the angle under 180 degrees. The only angle that did not follow this rule
was Dancer #8’s arabesque angle #3. It should also be noted that certain traced leg lines had to
be estimated due to certain dancers not wearing tight enough pants. Although the consent form
instructed dancers to wear tight leggings, certain dancers forgot and were unable to be
rephotographed due to time constraints.

Dancer #4 accidentally performed the arabesque with the right leg raised, and not the left.
Due to time constraints, a new photo of the dancer performing the arabesque using the left leg
was unable to be obtained. So, the data from dancer 4’s arabesque was not used to compare
against other dancers, but will still be included and analyzed. There were no anomalies with the
leg extensions.

Table 3: Leg Extension Measurements in Dancers Before Balance is Lost

Dancer # Angle 1 (°) Angle 2(°) Angle 3(°) Graph Line Color

1 159 169 41 Solid Orange

2 169 153 20 Solid Blue

3 154 168 31 Solid Green

4 163 165 25 Solid Red

5 169 168 18 Solid Purple

7



6 121 180 72 Solid Black

7 126 164 103 Dashed Red

8 179 139 24 Dashed Orange

9 149 150 70 Dashed Blue

10 143 174 58 Dashed Green

The legs were graphed in order to have an easy way to visualize the differing angles
between the dancers to be able to decide which dancers to compare. To accurately graph the
arabesque and the leg extensions of the dancers, each photo was cropped to the same dimensions
for the vertical and horizontal photos. Then, the photos were aligned the same ways before being
graphed. Only the raised leg was graphed. Then, each graphed leg was moved to a common
graph for comparison. Below, the common graphs for the arabesque and the leg extension for the
dancers can be seen.

Figure 3: Raised Arabesque Legs of all Dancers Graphed
Now, certain dancers were selected to be compared. However, before comparing dancers

against each other, I noticed that each dancer had a different definition of “relevé”. Certain
dancers were completely balancing on their toes, while others were only able to slightly lift the
heel. This is another example of a variable that is difficult to account for in the experiment,
causing the probability of the correlation between balance and body type to decrease.
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Figure 4: Raised Extension Legs of all Dancers Graphed

Discussion and Conclusions
Once all my data was collected and all angles were measured and the legs were traced for

visual analysis, I analyzed the dancers with similar body types by separating them onto their own
graphs. To do this, the first dancers chosen for comparison were Dancers #3 and #4 because of
their similar weights and limb lengths. Below, the leg extensions for both dancers were compared
on new graphs to visualize if their body angles were similar. As previously mentioned, the
arabesque will not be compared due to the error made by Dancer #4.

Figure 5: Raised Extension Legs of Dancers #3 and #4
I noticed that the angle that they lost balance was very similar, and the graph shows the

correlation between their body type and the angle. Although the measured angles were not exact,
they were very similar. This data supports my hypothesis that there is a larger correlation than
my last experiment, but the correlation was not perfect due to the amount of variables that
needed to be monitored; such as, distance from camera and height of relevé, and those that are
virtually unmeasurable like skill and flexibility. It was also noticed that certain dancers
complained that the positions were not on their “good side”. In dance, the “good side” is the
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dominant side, and usually the side most practiced and most flexible. As can be seen with Dancer
#8, the left arabesque was difficult to perform. So, Dancer #8’s  arabesque graph was an outlier
and was considered lightly for comparison.

The next dancers that were compared were Dancer’s #5 and #6, as displayed in figures 6
and 7.

Figure 6: Raised Arabesque Legs of Dancers #5 and #6    Figure 7: Raised Arabesque Legs of Dancers #5 and #6

In figure 7, Dancer #6’s leg is significantly lower and smaller compared to Dancer #5’s.
The height of the leg can be accounted for due to the flexibility of the dancer, and the leg is
smaller due to Dancer #6’s leg being angled more towards the side than Dancer #5’s. However,
the arabesque heights of both of the dancers is similar despite angle 3 being the only angle that is
similar. Upon repeating the experiment it was noticed that more body measurements should be
taken to accurately compare the body types of the dancers. For example, in figure 5, it can be
noticed that Dancer #4’s thigh was slightly larger than Dancer #3, so measuring the
circumference of the thighs and other body parts before comparing the angles.

In conclusion, it was asked if there was a correlation between a dancer's body type and
the angles at which balance is lost in certain dance positions? I hypothesized that if a dancer
performs the same dance positions as another dancer with a similar body type, then they will lose
balance at the same angles, because dancers with similar physical features tend to perform
similarly in physical activities. The hypothesis was slightly correct in that the data shows there is
a stronger correlation between dancers than there was in my previous experiment between
dancers and non-dancers. Using the research, an experiment could be done in other sports such
as track and swimming. The research is already supported by certain sports like wrestling, due to
the weight classes used. Upon further research, there is a possibility of a near perfect correlation
between balance and body type in dance. This would allow for the modification of dancer classes
to better cater to a person’s body type, instead of using the base “ballerina” figure. In the future, I
would like to produce an experiment with a larger sample size and measuring more areas of the
body and creating stricter instructions for each of the dancers to be able minimize the amount of
error.
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Appendix
Dancer 1 Images and Graphs:

Dancer 2 Images and Graphs:

Dancer 3 Images and Graphs:
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Dancer 4 Images and Graphs:

Dancer 5 Images and Graphs:

Dancer 6 Images and Graphs:
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Dancer 7 Images and Graphs:

Dancer 8 Images and Graphs:
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Dancer 9 Images and Graphs:

Dancer 10 Images and Graphs:
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