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“We see things as we do because of what we expect them to look like” (Arnheim 1970, pg80) the way we see the world is dependant on many factors including our knowledge and memories.  As these factors change and grow, how does our perception of the world around us change?  I will investigate the cause of the change in perception and how this compares to the real world.  Along with research I intend to go to a school and carry out some perception exercises with a selection of children.  Using the knowledge and research I will then produce an animation to show this change in perception.

Visual perception is not only what our eyes register of the outside world, many factors combine to determine what we perceive. 

...perception cannot be confined to what the eyes record of the outer world.  A perceptual act is never isolated; it is only the most recent phase of a stream of innumerable similar acts, performed in the past and surviving in memory.  Similarly, the experiences of the present, stored and amalgamated with the yield of the past, precondition the percepts of the future.  Therefore, perception in the broader sense must include mental imagery and its relation to direct sensory observation. (Arnheim 1970, pg80)

Since our perception and understanding of what we see at present depends on our past experiences and what we have viewed and understood in the past, the natural conclusion is that as we get older our perceptions' would change.  With age we learn more and experience more of the world, the situations of the past that survive in memory build, change and in some cases are forgotten.  

Many factors which play a part in influencing how things are perceived are relatively 'stable' or long-term individual factors.  These include personality, cognitive styles, gender, occupation, age, values, attitudes, long-term motivations, religious beliefs, socio-economic status, cultural background, education, habits and past experience. But there are other factors which may contribute to individual differences in perception which are more transitory. These include current mental 'set', mood (affective/emotional state), goals, intentions, situational motivation and contextual expectancies (Warr & Knapper 1968, cited Chandler 1997, Visual Perception 4)

Some of the other factors mentioned above affect what a person experiences, for example religious beliefs, cultural background, socio-economic status.  These also tie into the age by the knowledge you gain, from these circumstances, as you grow.  

Jean Piaget, in his theory of cognitive development, acknowledged four stages in which a child develops.  Sensory-motor stage from birth to age two, pre-operational stage from age two to seven,  concrete operations from age seven to eleven, and formal operations spanning from age eleven to fifteen.  During the first stage, schemes develop that allowing the child to think about the physical world, for example and object becomes a permanent thing that exists all the time even when it is not in view.  In the second stage, the child starts to generate internal thought of the world; they are intuitive and lack systematicity.  During the third stage they can deal with the physical world in a systematic way because they develop mental operations.  They only develop the capacity to reason formally about the world during stage four, after which they are capable of scientific reasoning.  Piaget’s theory has caused some controversy in developmental psychology, a child does not suddenly change from one stage to another, and there are differences with children and cultures.  Piaget carried out specific tasks with children and one of the most famous tasks involves his research on conservation.  (Anderson 2000, pg 424- 430)  It is very difficult to test Piaget’s theories because it deals with infant children which cause problems in terms of what the child can physically do at this stage.     

Piaget’s theories examine the way we think through different stages in our growth, but how does the eye represent what we see and does this change as we age?  The way our eyes see depth and perspective, when our retinas take in only a two-dimensional image, “relies mainly on the distance between the two eyes, which makes for two slightly different images. The fusion of these two pictures into one image gives the three-dimensional impression.” (Arnheim 1957, pg12)  How we see is also naturally dependant on our eyes, which change as we grow and because of this the items we notice and the attributes of objects we observe alter.  As babies we are attracted to light, our eyes are undeveloped and our vision is blurry and naturally long-sighted.  Later on closer targets come into focus and then three dimensional objects come into view.  Of course the eyes also deteriorate with age. (Optical Express | Direct)  Perception is obviously affected by this physical ability, especially in terms of what you visualise more clearly, the difference between long and short sightedness.  How we interpret depth is also in part a learned principle into understanding the converting of two-dimensional images to three-dimensional.  The change in size, angles and amount of detail, as well as the transformation from light to dark as the objects go further in the distance. Depth perception develops later than the perception of the form of the object, based on this one can assume that younger children perceive shapes more two dimensionally then older people.  Ideas concerning the third dimension develop later during primary school years (Erickson 2002).

Hudson's results showed that at the beginning of primary school all of these children had difficulty perceiving the pictures as three-dimensional and said that the hunter was pointing his spear at whatever it was aligned with, regardless of cues as to depth. By the end of the primary school, virtually all of the European children interpreted the pictures in three dimensions… (Chandler 1997, Visual Perception 3)

Our eyes allow us to see depth; however we still need to know the principles to be able to interpret it in an image.  Without both the knowledge and the eyesight we cannot understand three-dimensional space and therefore cannot represent it two-dimensionally as well.  

Gestalt principles of organization are used to separate a visual scene into objects.  Principles such as proximity, similarity, good continuation, closure, smallness, surroundedness, symmetry and prägnanz are used to explain how our mind reads a visual image and how we are led into perceiving an image in a specific way.  I researched this to understand why certain ambiguous images are perceived by the majority of people in a similar way.  (Anderson 2000, pg 46-49), (Chandler 1997, Visual Perception 6).

While very young infants are insensitive to these gestalt properties, they possess the ability to perceive objects in pictures early on; they can perceive symmetry in vertical patterns, and by five years of age, young children are sensitive to horizontal symmetry.  Moreover, young infants perceive geometric objects (e.g., triangle) as coherent forms, are sensitive to pictorial information in a three-dimensional layout, and by six years of age, children can utilize texture and gradient information about the slant of a surface.  Although shading in a picture can be misleading for young children, there are improvements with age for both depth perception and movement depicted in pictures (Gibson & Spelke, 1983, cited Seitz).

From this I think the younger children will choose to represent objects as line drawings and do not consider the volume or form of them.

It is not only a lack of understanding of how to represent objects that can lead to inaccurate perception; the meaning of an object can affect it as well.  Objects have meanings that are generally based on their function, and the perception can be affected especially when it comes to recalling an object from memory, for example a bicycle has two wheels a chain a seat etc and the function that it is used as a transportation device.  Therefore when recalling a specific bike from memory we would recall these generic details about it that we know are true, when we start adding details of bicycles we have seen in the past rather then this specific one the perception becomes inaccurate.  All our experiences with bikes would affect how we recall one.  Arnheim mentions (1957, pg38) an exercise that involves asking people three questions about a bike.  What is a bike? When is the last time you rode a bike? How do you ride a bike?  The first one requires you to have seen a bike in the past.  The second normally requires you to access a previous memory were you would see yourself riding a bike.  The third is harder to answer and explain because riding and balancing is something you do subconsciously learn and do.

A special feature of human perception — which arises at a very young age — is the perception of real objects… By this term I mean that I do not see the world simply in color and shape but also as a world with sense and meaning. I do not merely see something round and black with two hands; I see a clock and I can distinguish one hand from the other. Some brain-injured patients say, when they see a clock, that they are seeing something round and white with two thin steel strips, but they do not know it is a clock; such people have lost their real relationship with objects. These observations suggest that all human perception consists of categorized rather than isolated perceptions. (Blunden and Schmolze 1987 cited Vygotsky 1930)

When we see objects we do not isolate their meaning and we use our memories and knowledge of them to understand what we are seeing.  Memories are different for everyone; therefore the perception of the objects’ will naturally change from person to person.  Our memories and knowledge can attribute to false representations of the objects’ appearance; we end up seeing what we think we see and not what we actually see.  In a study of memory for visual information, the subjects demonstrated good memory for pictures but their recollections seemed to be an interpretation of the picture instead of what then an accurate account of what it looked like.  It is crucial to differentiate between the meaning of the picture and the physical picture (Anderson 2000, pg140).

John Berger (1994, 26mins) examined the ways we look at, interpret art and the visual media.  For one of his experiments he showed a group of children a Caravaggio painting “Supper at Emmaus” and got them to discuss as a group what the painting was about.  The children found it hard to determine whether the main figure was male of female, the boys mostly thought the figure was male and most of the girls thought that it was a female. They recognised that the main figure was sexually ambivalent without knowing anything about the artist including the fact that he was homosexual.  One child correctly said they thought it was Jesus and some of the others agreed and some disagreed with him.  Berger said that the children could look at the paintings with only their own experiences and see things that some adults can’t.  They used their own perceptions to determine all of this and more about the painting.  This can lead to the children experiencing things differently as adults then they did at children.

Using Berger’s exercise with children as a reference point I decided to investigate how perception changes with age by carrying out exercises with children of different ages.  I selected five different age groups, with a consistent gap between the ages.  Three children from each age group were used for the exercise, they were showed some objects and then they were asked to draw what they could remember seeing after the objects were covered, then I planned to use the results to create an animation based on the perception changes.  Another experiment that was similar to what I intended to do was mentioned by Tickle (1996, pg43) and explores the ways to introduce primary school children to art and get them interested in it.  Some of the exercises conducted by a teacher involved drawing exercises of objects, drawing rooms from direct observation as well as from memory.  In one of the exercises the year three children were asked to draw their classroom for a friend who wants to see it but is unable to come, they were prompted by the teacher to think about details and the location of objects.  The teacher thought the children would choose small areas of the classroom and that their drawings would lack detail and they would include a few sketchy representations of objects on desks and units.  She was surprised at the amount of detail that was pictured in the drawings.  Most of the children represented only one plane with no evident try at perspective or the depiction of volume.  Scale of the objects was also lacking in most cases.  However, some of the students attempted three dimensional representation and depth in the fact that some objects were certainly placed on the floor in front of others.  The amount of detail was surprising but also the accuracy of the detail, the teacher noted that some of the children depicted the correct number of legs of a spider in a picture on the wall.  This also provided me with an idea of how to structure the exercises as well as what to expect the children to produce.

The effect of the children’s perception being altered by other factors except age was minimised by using a private school to obtain a sample of children.  This reduced the chance that the children would be from different cultural backgrounds and their parents would probably share a similar economic status.   An all girl’s school eliminated the change in perception due to gender.  The children's eye sight variations might of affected their perceptions’, obviously someone with glasses or other forms of aid would have a different perception of the world, so I chose to note whether or not they wore glasses or had contact lenses in when the exercises were carried out, this could then be taken into account when looking at the results.  To make the exercise fair I asked the school to choose three children from each year group, one with good drawing ability for the year, one with average ability and one with lower then average ability.  This meant that I would be able to compare the three and determine an average range for the age group.  The exercises should not be a test of drawing ability; the range allowed me to compare them to each other and help determine a better idea of the child’s perception. The children that were chosen were either in the junior section of the school or had previously been and now are in the senior school; the reason for this is so that all the children's education was similar up to the exercise.  

The exercises were carried out with the children of years twelve, nine, six, three and the reception class, this allowed for the widest age range possible while using only one school.  Each age group were seen separately seeing the different ages work would affect the results.  The room was set up so that the three people were sat in a row, the middle person could easily observe what the other two people were doing and the other two could see what the middle one was doing easily but not the outer person.  They were sat parallel to the objects, so each saw a slightly different angle.  I recorded the view from each seated position in order to compare the photos to the drawings later. [See Appendix Fig2] When they entered the room the objects were covered, my instructions were “I am going to show you three objects, after thirty seconds I will cover them up and then ask you to draw what you remember from memory.  I will then give you five minutes to draw them.”  I made sure to say exactly the same thing to all five groups, as well as allowing them the same amount of time to see and draw the objects.  My instructions had to be as simple as possible so even the five year olds could understand and complete the task and so that the experiment was fair, and the results could be accurate and were not affected by the lack of the children’s understanding of it.  I provided them with both pencil and a pen, of which they were told they could use either or both as they wished, however they were not allowed to use rubbers.  The reason for the chose of media was to allow them to shade the drawings as they saw fit, and the pen could be used to define things more, because they had no rubbers.  There was two reasons for not allowing them the use of rubbers, they had a limited time and therefore should not be distracted by the use of rubbers.  They would also be able to see each others work and could adapt their own according to what the person sitting next to them drew; I wanted these changes to come across in their drawings.

The choice of objects that the children would draw had to take into account the above information about whether they would have past experience with the objects and what the objects meaning automatically carry with them, due to memories they would have with similar objects.  A bottle, a round sweet tin and a rectangular baking tin were chosen, the reason for three objects was to test their spatial awareness as well as how well they represented the form.  In order to compare how they draw the form differently the three objects had to contrast each other, with height, width and shape, the roundness of the bottle and the sweet tin would contrast to the baking tin.  The baking tin would show how they deal with depth and perspective.  With the depiction of space, this would be tested in several ways, representation of the different heights, especially between the bottle and the baking tin.  The baking tin was also at an angle, to see whether the children would simplify what they saw and place the tin straight; I expected this would happen as the years got younger.  With all three objects the test would be how much detail they would draw in and how much of what they drew was what they actually saw.  Especially with the bottle I expected them to use their knowledge of what a bottle should look like and their memories of bottles similar to this one.  As the years got younger I anticipated the drawings would look less three dimensional, and look more flat, the representation would also be less accurate with few details.   

With Berger’s exercise with children, they interacted and reacted to each others opinions and they sometimes disagreed, however their perception and comments changed and developed by what they heard.  Based on this I chose to record how the children in my experiment reacted to and communicated when they performed the task. 

Age 17 
– 
Didn’t talk much, two nearest right were friendlier, they probably saw each others work and maybe reacted to it.

Age 13-14 
– 
This was the most talkative group, they leaned over to see each others work, and not just the work of their neighbour.  They reacted to each others comments on the memories of the objects and made changes to there drawings based upon this.

Age 10-11
– 
Looked at each others work a bit however only little changes were made.

Age 7-8 
– 
Talked a little and observed what the others produced but did not really copy their work.  

Age 5 
– 
All three were not sure where to start and could not remember what all of the objects were.  They learned over to look at each others work and their drawings were added to dramatically due to what they saw, whole objects were added which could not be recalled.

For the animation, the average look of the three drawings from each year were modelled and used to blend up through the years.  When choosing what to model I took into account whether changes were made to objects, and tried to base my decisions on how the majority of the group completed the task.  This became more difficult as the age was younger, the drawings became quite different in terms of the actual form of the objects, but the principal was the same or similar in each drawing and this is what I tried to reflect.  As predicted the depth and representation of three dimensional objects also deteriorated as the children got younger.  The older children represented third dimensional objects using shading and took into account light and shadow, the fact that the objects were on a table.  Some of the fourteen year olds tried to represent shading but it wasn’t accurate and did not make the object look three dimensional, they lacked the concept of how light falls on an object.  The drawings became more flat with the younger years, by the time you reached aged five the drawings only really took into about the outside line of the objects.  The spatial representation stayed similar in all the drawings, as the years got younger there was a tendency to align the objects in a row and not record the positioning of the objects.  Only the seventeen year olds represented the baking tin at an angle to them.  The scale of the objects compared with each other also deteriorated with the younger years.   The reception class did not make any effort to represent the spatial relationship between the objects.  The middle aged children tended to add details to the objects, such as labels on the bottle and the sweet tin, even down to the amount the lemonade bottle could hold.  This relates back to the objects having meaning for the children and the need to explain there drawings with labels.  The older children represented the labels more for an aesthetic value and to show the form of the objects.  Quite a few of the children labelled the bottle of lemonade as water, they saw a clear substance in the bottle and without seeing word water on the label they recalled it as a bottle of water.  The younger children thought it necessary to label the objects as if they were labelling a diagram.

The final animation produced is a representation of what I saw as the average look of the year.  It blends from age five to a real life model of the objects, the real life model shows the important attributes, the actual size and detail of the objects, the positioning of the objects on the table, an idea of the light and the shadows in the room and the textures.  This was shown to convey the differences through each stage.  The progression from using lines to representing the drawings using models and shading is to reflect the change from two-dimensional representation to three-dimensional.  The shadows and the plane appear when the children began to consider the table and shadows, and when the started to become spatially aware.  The objects move and scale from similar sized objects in a row to a more accurate representation of the positioning and scale.  I added the children’s labels and details by overlaying them at certain points in order to represent their thinking and some of the similarities and differences in their drawings, this is important as it comes down to what attributes of the objects the children take in and in.  

The animation could be improved by texturing the objects to show the way the objects were shaded incorrectly.  The blend shapes don’t allow changes in the topology of the objects so different objects I used several blend shaped models and blended between them.  A different way of animating between the different ages might make the animation easier to manipulate and give a better movement to show the perception change.  In order to represent the changes more accurately the project would ideally observe a handful of children over a twelve years or more and record their changes in perception at incremental stages through this period.  This would lessen the problem of other factors affecting their perception, issues such as personality and intelligence.  However this is obviously not a practical solution for this project.  I think the animation demonstrates the principles of perception change through age well as intended.

The experiments the children took part in and the implementation of the results in my animation made the project innovative.  The approach from research to animation was an innovative way of working for me.  How the children influenced the end animation and how I dealt with their representation of the objects meant I had to be flexible with my planning of the animation.  My usual way of working involves working around research and ideas to represent my research as well as produce an animation.  However, I am not usually portraying someone else’s work in my animation.  I found this an interesting and eye-opening way of working.  How the children reacted to each other during the exercise intrigued me, this would be something to represent in another animation.  I thought that the portrayal of perception would have not worked as well if I included all the drawings, it would be unclear what drawings were representing the same age and which represented different ages.  The research allowed some planning towards the look of the animation, but until I saw the results of the experiments I was unaware of how the animation would work to show this progression. 

In conclusion, the perception changes as we grow older from a two dimensional, flat representation with little detail to a more accurate three-dimensional representation.  Both physical restraints in what the eye can actually see, as well as the knowledge the person has at the moment the person sees the object, contribute to what a person perceives.    
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Appendix

Fig 1. 
photographs of each seated position

Fig 2.
Collection of the children’s drawings

Also added Original Children's drawings
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Appendix Fig2. Photographs of Seated Position and Top View
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Middle Seated Position 

Right Seated Position 
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Appendix Fig1- Children’s Drawings










