60 CAPTURING LIGHT: THE SCIENCE OF PHOTOGRAPHY

LESSON PLAN | INTERMEDIATE LEVEL

Grades: Middle school (6-8)
Subjects: Science and visual arts
Time required: 3 class periods

Lesson Overview

Students create pinhole cameras to learn how artists manip-
ulate light to make photographs. They describe and analyze
a nineteenth-century photograph and use their cameras to
capture the architecture of their school or other buildings.

Learning Objectives

Students will:

= Understand that light travels in a straight path.

= Understand that the process of making photographs has
changed over time.

= Draw a building by using the pinhole camera as a
tracing tool.

= Understand that light can be refracted by a convex lens to
focus a camera.

Materials

= Materials listed in the beginning-level lesson (p. 57)

= Student handout: Light Waves and Lenses (p. 61)

= Small magnifying glasses

= Reproductions of photographs printed on metal, glass, and
paper. Metal: John Plumbe, Jr., The United States Capitol,
1846, daguerreotype, www.getty.edu/art/gettyguide
/artObjectDetails?artobj=108465&handle=li; glass:
Attributed to Henry Hollister, Couple at Niagara Falls in
Waterproofs, 1860s, ambrotype, www.getty.edu/art
/gettyguide/artObjectDetails?artobj=51451&handle=li;
paper: William Henry Fox Talbot, View of the Boulevards
of Paris, 1843, salt print, www.getty.edu/art/gettyguide
/artObjectDetails?artobj=46633&handle=li.

= (Optional) Videos: Photography: The Wet Collodion Pro-
cess, www.getty.edu/art/gettyguide/videoDetails
?segid=1726), and Early Photography: Making Daguerreo-
types, www.getty.edu/art/gettyguide
/videoDetails?segid=378

Lesson Steps
1. Complete steps 1-2 of the beginning-level lesson.
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2. Look at early photographs such as cyanotypes,

ambrotypes, and salted-paper prints. Show photo-
graphs printed on metal, glass, and paper on the Getty
website. Discuss how a camera was used to expose either
glass, metal, or paper coated with photosensitive chemi-
cals to create images.

. Compare how images look on different materials. The

images on metal and glass are sharper than the image on
paper, which is slightly blurred, with less detail visible.
You may have students watch the videos Photography:

The Wet Collodion Process and Early Photography: Making
Daguerreotypes on the Getty website to help students un-
derstand the complexity of early photographic processes.
Explain that technological advances have made it easier
for us to use cameras and to make negatives and prints.

. Tell students they will be creating simple pinhole cameras.

Point out that the basic function of a pinhole camera is
similar to that of the camera used in the Making Daguerre-
otypes video. Complete steps 3-5 of the beginning-level

lesson.

. Hand out small magnifying glasses. Have students place

the magnifying glasses in front of the pinholes on their
cameras and look at the images on the waxed paper. Ask
students to compare how their images look with and with-
out the magnifying glasses.

. Explain that the magnifying glass functions as a convex

lens. When light passes through the lens, the light is
refracted (bent) by the curved glass. This forces the light
waves to move closer together as they pass through the
pinhole. This function of a lens allows photographers to
focus on objects from a variety of distances. When passing
through a convex lens, the light waves are bent toward the
optical center of the lens, causing them to converge on the
focal point in front of the lens. The relative position of the
object with respect to the focal point of the lens determines
how the object is imaged. If the object is beyond twice

the length of the focal point, then it appears smaller and
inverted (see Illustration 1 on the Light Waves and Lenses
handout). If the object is closer to the lens than the focal
point, the image appears larger and upright (see Illustra-
tion 2 on the handout).

7. Tell students they will be using their pinhole cameras to

create sketches. Complete steps 6-8 of the beginning-level
lesson, or adapt the lesson by having students select and
sketch an important building in their neighborhood.
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