Symmetry, Science, Snowflakes, and Wilson Bentley:
An integrative art unit for

upper elementary and middle school students
By: Anne Emke

Lesson 1: Exploring the Snowflake Bentley Museum

Time & Audience
50 minutes, Upper elementary and middle school students

Objectives
Through reading and observation, the students will discover the life and work of Wilson
Bentley.

After the reading provided information and viewing images on the Snowflake Bentley
Museum board, the student will respond in writing to aesthetic issues concerning Wilson
Bentley’s work.

Standards
Missouri Fine Arts Standards 3, 4, 5; Show-Me Standards 1.2, 1.5, 2.3, 3.5, 4.1

Materials
Museum board, Snowflake Bentley by Jacqueline Briggs Martin, Snow Crystals by
Bentley and Humphreys, pencil, paper, museum pamphlets, large newsprint, and markers

Activity
1. Students will be given museum guides and invited to browse the museum board
and provided resource books. In a ‘book walk’ fashion, students should gather
general clues about the artist and his work: media, subject matter, era, etc.

2. In small cooperative groups (4), students should share their assumptions about
Wilson Bentley and his work in a graffiti survey activity. Each student should
write impressions on their corner of the large paper. One student should represent
each group to give 2 words from the group.

3. Teacher should provide in-depth information about Bentley’s life and work, can
ready Snowflake Bentley to the class.

4. Students should return to graffiti survey, adding any additions words. Groups
should share again.

5. Teacher poses 3 aesthetic questions for students to choose from to answer during
a 15-minute intensive writing session.

6. Debriefing on aesthetic questions: pair and share question responses.



Guiding Questions

1. Wilson Bentley is known for his photographing moisture in all forms, yet many of his
photos are simply one snowflake. Unlike other photographers, such as Ansel Adams and
Dorothy Lange, Bentley is not photographing landscapes, still life arrangements,
architecture, or portraits. Are his snowflake photographs considered art? How will you
support your answer?

2. If you could devote your life to studying one subject, what would you choose to study?
Why would you want to study this? What do you hope to discover? How would you
leave your legacy behind?

3. Like many famous artists, Wilson Bentley was not fully recognized for his work while
alive. He often felt alone and misunderstood. Can you remember a time when you were
excited about something when others did not share in your enthusiasm? How did you
deal with your feelings?

Assessment
4=Superior work, definitive stance taken and solid supportive details provided.
3=Excellent work, definitive stance with supportive details provided, some
strong.
2=Average work, definitive stance with at least 1 strong support, other less
supportive details.
1=Needs work, stance is unclear, supportive details are weak.
0=Unacceptable, stance is unclear and unsupported.

Adaptations

Oral discussion of reflection for students with writing difficulties

Read questions aloud for auditory learners and those with reading difficulty.

Peer note taker/buddy for physical impairment; 2 students can brainstorm reasons for one
question together.

Check out the Snowflake Bentley Website:
www.snowflakebentley.com



Lesson 2: Symmetry and Radial Design

Time and Audience
50 minutes, upper elementary and middle school

Objectives

TSW sort out cards to demonstrate and understanding of different types of symmetry.
Middle school students will search at home to bring in 1 example of each type.

TSW complete a comprehension worksheet after guided practice exercises.

Standards
1.2,1.5,1.8,3.2,3.5,44, FA2, FA4, MA2, MA4,

Materials
Line symmetry and rotational symmetry (radial design) posters, symmetry examples on
postcards for sorting, worksheets.

Vocabulary
Lateral symmetry-having corresponding size, form, and arrangement of parts on opposite
sides of a line; “line symmetry”

Rotational symmetry/Radial design-having a center point around which the object is
turned a certain number of degrees and the object still looks the same; i.e., it matches
itself a number of times while it is being rotated.

Activity

1. Students will review the concept of line symmetry by identifying the number of
lines of symmetry for each object.

2. Introduce concept of rotational symmetry or radial symmetry by holding up card
with a radial design. Ask students: “How many lines of symmetry does this
object have?” Later, “How many times could we turn this object and it would fit
back onto itself exactly?”

3. Define rotational symmetry/radial design. Use radial design poster to reinforce
concept.

4. Have students sort cards.

Introduce worksheet, have students complete it for homework. Middle school
students bring in examples of lateral and rotational symmetry.

N

Guiding Questions

Can you find examples of lateral symmetry?

Can you locate examples of rotational/radial symmetry in these cards?
How many orders of rotational symmetry does this shape have?

Assessment
Based on numeric grade on worksheet. Watch students and check for understanding
during sorting activity. Re-teach as needed.



Adaptations
Use modified worksheet, attached. Give a fewer number of cards to sort.



Lesson 3: The Art and Science of Snowflake Formation

Time and Audience
100 minutes, middle school students

Objectives
TSW describe the steps to form a snowflake and the different factors that effect the
shapes of snowflakes.

TSW describe the photographic technique developed by Wilson Bentley.

TSW analyze and present the graphs of Bentley’s work, comparing the amount of snow
to the amount of photographs made.

Standards
1.2,1.8,2.1,2.3,44,4.5,4.6, SC 5, MA6, FA4

Materials
Articles: Graphical Representation of Wilson Bentley’s Work; Temperature, Humidity
Shape Snow Crystals; The Beautiful Science of Snow; Photographing Snowflakes

Vocabulary
Thin plates, needles, hollow columns, sector plates, dendrites, photomicrograph, f-stop,
aperture, humidity, hydrogen, and oxygen

Activity
1. Break students up into groups of 4.
Using the articles, students should read and summarize findings.
Each group should create a 5 main points/main steps outline.
Share expert groups by rotating student groups to the different stations.
Students should write a summary of what they learned at each station.

i

Guiding Questions

What factors influence the formation of a snowflake?

What process did Bentley use to photograph the snowflake?

Under what conditions was Bentley able to create the most photographs? How does this
information compare with the amount of snow?

Assessment

Read student summaries, analyze for accuracy.
4=Superior work, all accurate details provided in all sections.
3=Excellent work, detailed, but missing 1 main point less than 2 sections.
2=Average work, factual, missing 2 main points for 2 or 3 sections.
1=Needs work, missing 3 main points for no more than 4 sections.
O0=Unacceptable, missing 4 or more main points for 4 sections.



Adaptations

Student note-taker/carbon copies for a student with difficulty writing

Modify the number of main points to 3 for IEP modifications.

Students could create a pictorial timeline of the formation process.

Use a pinhole camera to demonstrate the photographic process.

Capture snowflakes on black construction paper to analyze with a magnifying glass.



Lesson 4: Paper Sculpture and Quilling

Time and Audience
250 minutes, middle school students

Objectives
TSW use paper quilling and sculpture techniques to create a snowflake, incorporating
radial design.

Standards

1.2,1.5,1.10,2.5,3.2,3.3,4.4, FAl, FA2

Materials

127x1” paper strips, 9”x1” paper strips, 6’x1” paper strips (801Ib. paper is best, I used
white), tacky glue, pencils with a round barrel, plastic bags with nametags looped in the
handles for storage, paper sculpture and quilling examples

Vocabulary
Quilling, paper sculpture, fold, score, curl.

Activity

1. Introduce different quilling and paper sculpture techniques, demonstrate ways to
create and put together.

2. Give project requirements

3. Show different ways to combine techniques and create own techniques.

4. Explain storage procedures. All quilling and sculpture pieces go into a plastic bag
with the student’s name on a paper strip that is stapled on the handle. I color-
coded for each class. Students hang their bags on the clothesline; this avoids
crushing pieces and snowflakes as they grow. Some snowflakes get pretty big, so
fitting them in a box becomes a problem early on. And, hanging them avoids the
issue of students accidentally crushing someone else’s project when digging thru
the box.

Guiding Questions

How can you combine quilling and sculpture to create a new element?
How will you control the consistency of size when making your elements?)
How will you plan your snowflake so that it will have 6 main arms?

Assessment
See attached sheet.

Adaptations
Student with motor control difficulties can create a smaller quilling, or create the
symmetrical designs flat snowflake project (attached).



