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INVESTIGATION FOCUS 
Within the CELL, this Investigation is designed to: 
 

1. introduce students to the concept of perspective. 
2. provide students with an opportunity to investigate how the appearance of objects 

changes when viewed from different distances. 
3. help students understand that objects in the distance appear narrower than objects that 

are closer.  
4. aid students’ understanding that perception of depth is related to the relationship 

between an object’s dimensions and a person’s field of view.  
5. Illustrate how artists use a vanishing point to create depth and perspective 

 
RELEVANT BACKGROUND KNOWLEDGE 
 
Perspective.  This word, in art as well as in life, holds several meanings and embraces several 
concepts.  Investigations One, Two and Three of the Art and Science CELL have been 
designed to help students explore the various concepts denoted by this word.  In Investigation 
One, students will focus on perspective as it applies to the ability to visualize depth in our three-
dimensional world and the ability to represent depth in a two dimensional medium.  
 
Students will begin their exploration by focusing on differences in what they see in their field of 
view when standing at different locations.  As their Investigation continues, they will be asked to 
observe the appearance of parallel lines as the lines move away from them.  In doing so, they 
will measure the width between the two lines at a point near and far from their eyes.  As a result 
of their experiments they will discover that part of our ability to perceive depth results from 
differences in the portion of the field of view that an object occupies.   The same object when 
close to our eyes takes up a much larger portion of our field of view than when it is farther from 
our eyes.  As a result, the image of the “distant object” that formed on the retina of the eye is 
proportionately smaller than the image of the “near object.”  As we develop from infancy viewing 
near and far objects, our brain uses this information to formulate a pattern or rule that as objects 
retreat in the distance, they become smaller.  The brain then utilizes this rule when viewing 
objects, allowing for a generalization of size.  For example, we “know” that mountains in the 
distance are much larger than a house that is close to us.  The mountains appear small 
because they are distant, yet the rule set up by the brain compensates because we know that 
as we would approach the mountains, they would become larger and larger.  
 
In addition to investigating the mechanics behind depth perception, students will explore how 
artists learned over the course of history to translate this pattern into something that can be 
illustrated in two dimensions (on paper) in order to create the appearance of depth or three 
dimensions.  During their exploration, students will discuss the concept of vanishing point and 
its perfection during the Renaissance.  
 
As a part of the discussion students will focus on the concept that parallel lines, in theory, will 
never meet.  However, when parallel lines moving away from the viewer appear to unite at a 
single point in the distance, the point of intersection is called the vanishing point. A vanishing 
point gives an object or image the sense of depth. When a vanishing point is used, objects will 
appear larger the closer they are to the viewer, and smaller the further they become from the 
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viewer. When artists discovered how to add perspective to their work, through the use of 
vanishing point, art was transformed from a flat, unrealistic representation of the subject, to 
representations with depth, distance, and a more three-dimensional and realistic representation. 
The understanding and use of vanishing point is coincident with the radical transformation in art 
that occurred with the Renaissance.  As a part of this Investigation, students will view paintings 
from before and after the Renaissance.  Their discussion of the paintings will combine what they 
learned about the field of view and image formation in the eye with the use of vanishing point 
and manipulation of object size as a way to understand how depth is both perceived and 
represented. 
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KEY SCIENCE TERMS AND CONCEPTS 
1. Depth: How deep something is. Depth may be described differently from different 

perspectives. It may be the distance or measurement from the top of an object to its bottom, 
from its front to back, or from its outside to its inside. 

2. Depth perception: The ability to see in three dimensions. 
3. Field of view: The entire area that is able to be seen at any one time. 
4. Point of view: The direction from which an object or scene is observed. 
5. Perspective:  The way in which objects appear in a person’s view. In art, perspective is 

thought of as a way to show on paper how an image appears to the human eye. 
6. Vanishing point: A point in a drawing, painting or in space at which parallel lines seem to 

meet. A point in space at which objects seem to disappear.   
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PROCEDURAL TOOLBOX 
 

Modeled Tools New Tools Previously Used Tools 
  Metric Ruler Use and 

Operation 

Completion of Data Table 

 
 
COGNITIVE TOOLBOX 
 

Modeled Tools New Tools Previously Used Tools 
   Look For 

Recall 

Rehearsal 

Rules 
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PRE-LAB 
 
Supplies and Equipment: 
 
Class materials: 

1 Pre and Post Renaissance Presentation (located on the Art and Science CD) 
5 Perspective Drawings (found at the end of the Investigation 1 lesson plan) 

 
Individual materials: 

1 Scientist’s Glossary 
1 Scientist Data Record 

 
Procedure: 
A. Begin the Investigation by explaining to students that this CELL will explore some of the 

techniques and characteristics of art.   
 

 
B. Continue the discussion of art by encouraging students to consider why art, specifically 

drawings or paintings are not all the same.  
 

1. Ask students: Does all art look the same? 
Student answers may vary. Students may suggest that different artists choose to paint or 
draw different objects or persons.  

 
 
 
Ask students:  What do we do when getting ready to learn something new? 
Students should realize that the Recall tool is appropriate. 
 
Pose the following questions to prompt student recall about art and perspective.   
 
1. What do you think of when I say the word “art?” 

Student answers may vary.  Allow students to share their concepts and definitions of 
art.  Examples may include drawings, paintings, movies, dance, theater, etc.  

 
2. What do you think of when I say the word “perspective?”  Do you think art and 

perspective are related?  Why?  
Student answers may vary.  Students may or may not have previous background 
knowledge about perspective.  Listen to students and guide the discussion to include 
an explanation of perspective as the way in which people may view an object, event 
or situation.  Students may suggest that art and perspective are related because a 
painting, drawing, dance etc. is created by an artist and reflects the way in which he 
or she sees the world or an event.  

 

Tool:  Recall 
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2. Ask students: What does an artist think about when deciding what to draw or 
paint? When deciding how to draw or paint?  
Student answers may vary. Accept various answers.  Include in the discussion that 
artists may think about how the objects appear, whether objects or an event should look 
exactly like the real object or event or should represent a fantasy or specific emotion.   
 

3. Draw students’ attention to the following words in their Scientist’s Glossary: point of 
view, field of view and perspective.  

 
a. Briefly review the definitions of each term.  
  
b. Ask students: Why do you think point of view, field of view and perspective 

might be important for creating and observing art?  
Student answers may vary.  However, students should suggest that the way in which 
an artist views an event or object will affect how he or she represents or draws it.   
 

c. Encourage students to explore this question by performing an activity.  
 

d. Divide students into five cooperative groups. Distribute one of the Perspective 
Drawings to each group.  

 
e. Tell each student group to look at their drawing and create a story about what is 

happening in the picture.  Provide five to ten minutes for this activity.  
 

f. Once students have completed their tasks, invite each group to hold up their drawing 
and share their story.  Invite student groups to share in the following order:  

 
Perspective Drawing A 
Perspective Drawing B 
Perspective Drawing C 
Perspective Drawing D 
Perspective Drawing E   
 
It is important that the group with Perspective Drawing E be the last to share their 
story. 

 
g. Ask students:  Were the events in your stories the same? 

It is likely that the events in the stories will be different.  For example, students 
viewing Perspective Drawing A may relate a story about a boy or girl going to the 
store to buy balloons for a party.  Students viewing Perspective Drawing B may 
relate a story about a boy or girl chasing after a cat who had gotten out of the house.  
Students viewing Perspective Drawing E will may relate a story about a surprise 
birthday party or a story in which a boy or girl is worried that a cat will trip two 
children holding a birthday cake and balloons.  

 
 



LabLearner™ Discovering Perspective  
 

 I N V E S T I G A T I O N  1 
 

Cognitive Learning Systems, Inc. 
© 2009 8 

h. Ask students: Look at the figures in Perspective Drawing E.  Did these figures 
appear in your drawings?  
Students should indicate that the figures in Perspective Drawings A, B, C and D all 
appeared in Perspective Drawing E.  However, not ALL of the figures in Perspective 
Drawing E appeared in the other drawings.  

 
i. Encourage students to think about the words point of view, field of view and 

perspective again.  Ask students: How do each of these words apply to the series 
of drawings and the stories that each group created? 
Student answers may vary.  Dicussion should focus on the fact that each 
Perspective Drawing showed an event from a different point of view and may have 
had a different field of view. In other words, the artists that drew each drawing had a 
different perspective of the event.   For example, Perspective Drawing E had a large 
field of view.  All of the figures were present and all of the picture could be seen.  
However, Perspective Drawing A could be described as being seen from a different 
point of view- one in which a person saw only the figure holding the balloons.  In this 
case, the person’s field of view was smaller because all that was seen was the one 
figure holding the balloons.  Each artist had a different perspective of the event.   

 
j. Ask students: How would your story have been different if you had had a 

different point of view or field of view? 
Student answers will vary.  However, students should be able to explain that 
changes in the field of view may have resulted in them seeing more or less of the 
figures.  Students should be able to imagine that the drawings may have been 
different because the artist was standing in a different place, in other words, had a 
different point of view or perspective. As a result, if the artist’s point of view or field of 
view were different, different figures may have been included in the drawings and 
given additional information about a story.   

 
C. Continue the discussion about perspective by focusing students’ attention on several 

paintings from the course of history.  Use the Investigation One Pre and Post Renaissance 
Presentation section on the CD for this.  

 
1. Explain that point of view, field of view and perspective are important when creating and 

portraying events in a painting or drawing.  In addition, there are many parts of 
perspective, points of view and field of view that artists must consider.   

  
2. Tell students that one part of perspective is how artists portray a feeling of depth. 

Encourage students to review the term depth in their Scientist’s Glossary and to think 
about depth as they view the pictures in the presentation.  
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3. Once students have viewed the pictures inquire as to which ones seemed the most like 
“real life” to them.  Ask students: Why do some pictures appear more “real” or more 
three-dimensional than others? 
Student answers may vary.  Encourage all answers at this time.  Some students may 
realize that the feeling of depth or dimension adds to the “real life” quality of a painting.  
Others may not have reached this conclusion.  This concept will be discussed in further 
in the next part of the activity.  

 
4. Conclude this part of the activity by encouraging students to read the selection in 

problem 1 of their Scientist Data Record. Once all students have read the selection, 
discuss its contents with regard to the pictures they viewed. It may be helpful to review 
the pictures in the Pre and Post Renaissance Presentation at this time.  The pictures are 
in chronological order. One of Brunelleschi’s paintings is highlighted in the presentation.  

 
E. Explain to students during the lab portion of this Investigation, they will investigate how 

humans view depth or objects at different distances from our eyes.  In addition, they should 
think about how artists are able to illustrate differences in depth on a two-dimensional 
surface.  Students should consider the following questions as they prepare for the lab.  
 
• How does your point of view affect how objects appear? 
 
• How does distance from an object change its appearance? Does the field of view 

change?   
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LAB 
 
Supplies and Equipment: 
 
Group materials: 

2 meter sticks 
2 metric rulers 
1 flashlight 
1 wood block 

 
Individual materials: 

1 Scientist Data Record 
 
Preparation: 
1. Organize the required materials at a distribution point. 
2. Divide students into 5 cooperative groups. 
 
Instruction: 
1. Direct each student group to obtain the following necessary materials from the distribution 

point: two (2) meter sticks, two (2) metric rulers, one (1) flashlight, and one (1) wood block.    
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Procedure: 
1. The trials in this Investigation focus on how objects appear from different points of view, 

including those objects that are near to the observer and those that are farther from the 
observer.  Each trial includes steps that are used to set-up the experiment.  In following the 
directions for set-up, students may be tempted to focus more on the steps of the procedure 
and less on the observations they will make after the experiment design has been prepared.  

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
Ask students:  What will you Look For when observing objects in the Investigation? 
Students should indicate that they should observe how objects that are near and far 
appear and how the objects appear from different points of view.  

Tool:  Look For 
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2. Trial 1:  In Trial 1, students will create two parallel lines using meter sticks and compare how 
both ends of the meter sticks appear when viewed from different points of view.  The first 
part of the trial has been designed so that students realize that the meter sticks are indeed 
parallel.  As such, the distance between the two meter sticks is the same along the length of 
the meter sticks, including at both ends. However, as students change the point of view and 
observe the meter sticks at eye level from one end of the table, they should discover that 
the distance between the meter sticks appears smaller at the end farthest from their eyes.   
 
Students will collect data to support their observations by using a metric ruler to measure 
the distance between the meter sticks and both the 0 and 100 cm ends.  These 
measurements will be taken when the meter sticks are viewed from above and from one 
end.   
 
During their Post-Lab discussion, students will be asked to consider why the meter sticks 
appear to narrow when viewed from one end.  During this analysis, they should integrate 
their observations from Trial 1 with those from Trial 2.  In doing so, they will discover that the 
appearance of narrowing at the far end of the meter sticks occurs because of changes in the 
field of view at the near and far end of the meter sticks.  

 
As students complete this trial, ask them to consider the following question: 
 
How does your point of view affect how objects appear? 
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3. Trials 2 and 3:  In Trials 2 and 3, students will investigate how the distance from which an 
object is viewed changes it appearance and how a person’s field of view (vision) changes 
when viewing near and far objects.  In Trial 2, students will create a model of a person’s 
field of view using a wood block and flashlight.  The light shining from the flashlight models 
the field of view of the eye.  The wood block serves as an object in that field of view.  As 
students complete their experiment, they should discover that as an object is moved farther 
from the eye, a person’s field of view widens but the width of the object does NOT change.  
As a result, the object takes up less and less of the field of view as it is moved farther from 
the eye. In Trial 3, students will illustrate this by looking a wood block when it is moved 
different distances from their eyes.  
 
When the results of these trials are combined with those from Trial 1 in the Post-Lab, 
students should begin to understand that objects in the distance appear narrower because 
they take up a smaller portion of a person’s field of view (vision).  This is the reason that 
railroad tracks or parallel lines on a road appear to merge in the distance.  This 
phenomenon involves both the images that are formed on the eye’s retina and the 
interpretation of the images by the brain.  
 
 Students should consider the following questions: 

  
How does distance from an object change its appearance? Does the field of view 
change?   

 
 
4. Upon completion of the Investigation, permit enough time to clean up the lab and return the 

materials and equipment to their assigned locations. 
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POST-LAB ANALYSIS 
 
Supplies and Equipment: 
 
Class materials: 
1 Vanishing Point Presentation (located on the Art and Science CD) 
1 Field of View Transparency (located on the Art and Science CD) 
1 Ratios and Field of View Transparency (located on the Art and Science CD) 
1 Vanishing Point and Depth after the Renaissance Presentation (located on the Art and 
Science CD) 
 
Individual materials: 
1 Scientist Data Record 
 
A. Begin this part of the Investigation by encouraging students to summarize their activities in 

the Lab.  Prompt student discussion by posing the following questions: 
 

1. What were the main questions we wanted to investigate in this lab? 
Students should indicate that the questions were: How does your point of view affect 
how objects appear? How does distance from an object change its appearance? Does 
the field of view change?   

 
2. How would you summarize the types of experiments that you performed to 

investigate these questions?   
Students should indicate that in Trial 1, they looked at two meter sticks that were parallel 
to each other.  They look at the 100 cm end and the 0 cm end from above and from the 
0 cm end of the meter sticks.  They also measured the distance between the meter 
sticks at the 0 cm end and the 100 cm end from both points of view.  In Trial 2, they 
created a model of a person’s field of view and an object in the field of view using a 
flashlight and a wood block.  They measured the width of the wood block when it was 
2.5 cm and 5 cm away from a model eye.  They measured the width of the field of view 
when the wood block was at both distances from the eye.  In Trial 3 they viewed the 
wood block when it was 2.5 cm, 5 cm, and 50 cm from their own eyes.  

 
B. Begin the analysis of the experiment by encouraging students to organize their data from 

Trial 1.  
 

1. Tell students to locate problem 4 in their Scientist Data Record. Students should observe 
a table with categories described for its rows and columns.  Students should complete 
the data table using the measurements they recorded in Trial 1.  

 
2. Once students have completed the table, encourage them to work in their lab groups to 

look at the data and answer questions 5a-5d.  Once students have finished, discuss the 
questions as a class.  
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a. Ask students: Did the distance separating the meter sticks appear to be the 
same when you viewed the meter sticks from the 50 cm mark? 
Students should indicate that the distance separating the meter sticks was the same 
a both the 0 cm and 100 cm ends when the meter sticks were viewed from above (50 
cm mark).  
 

b. Draw the following diagram on the board as a visual aid.  Ask students: Is this how 
the meter sticks appeared?  
Students should indicate that this is how the meter sticks appeared.  
 
 
 
 
 
 
 
 
 
 
 
 

 
c. Ask students: You measured the distance between the meter sticks at the 0 cm 

end and the 100 cm end when you were looking at them from above.  What 
were the measurements?  Were they the same? Why? 
Student answers may vary slightly depending upon the group.  However, most 
students should indicate that the distance between the meter sticks was 5 cm at both 
ends.  The measurements were the same because the meters sticks were parallel to 
each other.  This means that they were the same distance apart at all points.  

 
d. Emphasize the concept by writing the measurements along side the appropriate 

parts of the meters sticks drawn on the board.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1.1: Appearance of meter 
sticks when viewed from above 

5 cm 

5 cm 

Figure 1.2: Appearance of meter 
sticks when viewed from above 
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e. Ask students: You changed your point of view and looked at the meter sticks 
from the 0 cm end. Did the meter sticks still appear to be parallel? How did 
they appear?  
Students should indicate that the meter sticks no longer appeared parallel.  Instead 
they appeared to be moving closer to each other at the ends farthest from the 
student’ eyes (100 cm end). 
 

f. Draw the following diagram on the board to illustrate the appearance of the meter 
sticks.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

g. Ask students: You measured the distance between the meter sticks at the 0 cm 
end and the 100 cm end when viewing from the end of the meter sticks.  What 
were the measurements?  Were they the same at both ends? 
Students should indicate that the measurements were not the same at both ends 
when viewed from the 0 cm end.  The meter sticks were 3.5 cm apart at the 0 cm 
and 1.5 cm apart at the 100 cm end.  
   

h. Add the measurements to the drawing of the meter sticks to illustrate the point.  
 

 
 
 
 
 
 
 
 
 
 
 

1.5 cm 

3.5 cm 

Figure 1.3: Appearance of meter 
sticks when viewed from eye 
level at the 0 cm end.  

Figure 1.4: Appearance of meter 
sticks when viewed from the 0 
cm end. 
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i. Why do you think the meter sticks appeared closer at one end than the other? 
Did the meter sticks move?  
Student answers may vary. Students should recognize the fact that the meter sticks 
did NOT move.  However, the location of their eyes did.  Students may suggest that 
it was because they viewed the meter sticks from a different location.  Other students 
may not be able to offer a suggestion.  Allow a brief discussion indicating that 
students may be able to better answer this question when they analyze their data 
from Trials 2 and 3. 

 
j. Problem 5e shows two drawings of the meter sticks.  Which drawing is when 

you viewed them from above?  Which drawing is when you viewed them from 
the 0 cm end?  
Students should match the parallel lines with a view from above (50 cm mark) and 
the merging lines with the view from the 0 cm end.  

 
3. Explain to students that this phenomenon: parallel lines that seem to merge in the 

distance is called vanishing point.  Encourage students to find the term in their 
Scientist’s Glossary.  Discuss its meaning.   
 

4. Using the Vanishing Point Presentation show students several examples of vanishing 
points.  

 
• The slides in the presentation are broken up into two sets.  The first set shows 

examples in which parallel lines appear to merge in the distance.  Examples include 
the “merging” of railroad tracks, tops of trees and sides of a road.   
 

• The second set shows some of the Renaissance and Post-Renaissance paintings 
that students viewed early.  Red “merging” lines illustrate where the artist perceived 
the vanishing point in the paintings.  

 
C. Continue the analysis by questioning students about why they think parallel lines appear to 

merge or why the distance between the lines becomes smaller as the distance from the eye 
increases. In other words, what causes a vanishing point? 
 
1. Tell students that they performed two experiments in the lab that could help answer this 

question. These were the experiments in Trials 2 and 3.  
 

2. Explain that often it is easier to discover the answer “why” to a question when all of the 
data is organized in the same place.  Direct students’ attention to the table in problem 6 
of their Scientist Data Record. Encourage them to complete the table using the data 
from Trials 2 and 3.  
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3. Once students have completed the table discuss the conclusions, they can draw from 
their data by answering the questions in problem 7 as a class.  Use the Field of View 
Transparency as a visual aid during the discussion.  
 
a. Did the size of the wood block change? 

Students should indicate that the size of the wood block did not change.  It was 4.5 
cm wide when it was at both 2.5 cm and 5 cm from the model eye (flashlight).  

 
b. Remember the light from the flashlight modeled your field of view.  Did the 

field of view change when the object moved from 2.5 cm to 5 cm in front of the 
eye? 
Students should indicate that the field of view did change as the distance from the 
eye increased.  The field of view was modeled by the rays of light coming from the 
flashlight.  The width of the field of view was wider at 5 cm from the eye (16 cm) as 
compared to 2.5 cm from the eye (8 cm).  
 

c. Compare the size of the wood block to the size of the field of view when it was 
at different distances from the eye.  Show this relationship as a ratio. Write the 
ratios in the table.  
Students may need some assistance with this mathematical operation.  If necessary, 
review the concept of a ratio.  Discuss that this ratio compares the size of the wood 
block to the size of the field of view.  Therefore, the ratio can be written as a fraction 
with the width of the wood block as the numerator and the width of the field of view 
as the denominator.  
 
 
Ratio =  width of wood block 
        width of field of view 
 
Ratio when wood block was 2.5 cm from eye=  4.5 cm 
       8 cm 
 
Ratio when wood block was 5 cm from eye =   4.5 cm 
       16 cm 
 
 

d. Which ratio is larger? Which is smaller? 
Students may need assistance in comparing the ratios.  Students should discover 
that the ratio of the wood block to the field of view is larger when the wood block was 
2.5 from the eye and smaller when the wood block was 5 cm from the eye.  One way 
to illustrate this is to divide the numerator in each fraction by the denominator in 
order to obtain decimals that can be compared.  
 
4.5 cm/ 8 cm= 0.56 
4.5 cm / 16 cm= 0.28 
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e. Did the wood block take up a larger part of the field of view when it was 2.5 cm 
from the eye or 5 cm from the eye? 
The wood block took up more of the field of view when it was 2.5 cm from the eye 
than when it was 5 cm from the eye. The decimal 0.56 is a larger number then the 
decimal 0.28.   

 
f. Did the wood block take up a smaller part of the field of view when it was 2.5 

cm from the eye or 5 cm from the eye? 
The wood block took up a smaller part of the field of view when it was 5 cm from the 
eye. The decimal 0.28 is a smaller number than the decimal 0.56.  
 

g. Help students to understand the differences in the ratios and/or decimals by showing 
the Ratios and Field of View Transparency.  This transparency relates ratios and 
decimals to portions in a pie graph. Following the discussion encourage students to 
complete problems 7g in their Scientist Data Record.  

 

 
D. Tell students that the patterns that students just discovered explain the way in which we see 

depth.  Our eyes have a field of view or field of vision.  Objects in that field of vision take up 
a certain portion or ratio of it.  The closer the object, the more of the field of view that is 
taken up.  The farther the object, the less of the field that is taken up.    

 
1. Discuss how vanishing point is related to this concept: in terms of our eyes, a vanishing 

point is the distance that is so far away that an object takes up so little of the field of 
vision it seems to disappear. 

  
2. Tell students that they will learn more in Investigation Two about how the eyes see 

depth, and how artists use vanishing point to create depth in their paintings. 
 

3. Conclude the Post-Lab by encouraging students to apply what they have learned by 
looking at the paintings in the Vanishing Point and Depth after the Renaissance 
Presentation.  

 

 
 
 
Complete this part of the analysis by directing students to answer question 8 in their 
Scientist Data Record. This question requires students to combine what they learned 
from Trials 1,2 and 3 and to recognize patterns in their data. 
 

Tool:  Rules 
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Perspective Drawing A 
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Perspective Drawing B 
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Perspective Drawing C 
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Perspective Drawing D 
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Perspective Drawing E 
 
 
 
 
 

 


