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HANDS-ON ACTIVITYEXPLORATION 1

Phenomenon Explained Students explore the investigative 
phenomenon by planning and conducting an investigation to gather 
evidence and explain how the sun's apparent motion across the sky 
causes shadows to change.

Form a Question After viewing the photograph of the shadows, 
students should form a question about how shadows change throughout 
the day. If students struggle to form a question, ask them to remember 
a time when they saw objects casting very long shadows and think of 
a question about those shadows. Sample answer: When are shadows 
shortest or longest? Why do shadows change throughout the day?

STEP 1  As a class, students choose and record the most important 
questions about shadows. Sample answer: How does a change in the 
position of a light cause a shadow to change?

STEP 2   Students list needed materials and develop a plan. Make sure 
their plans carefully show each step in their process. 

Everyday Phenomenon  Shadows happen when objects block light.

Students should be familiar with shadows. As students plan their 
investigations, encourage them to consider gathering data about the 
objects blocking light and the light source. 

INVESTIGATIVE PHENOMENON
The length and direction of a shadow 
changes throughout the day.

Activity Guide, pages 266–269

POSSIBLE MATERIALS

 new pencil or dowel

 modeling clay

 posterboard

 metric ruler

 marker

  other objects students may 
need to complete their plans

PREPARATION

Plan the activity for a sunny day. 
Set aside time for students to 
participate in this activity by 
scheduling it out in advance. 
Keep in mind that this activity will 
require data collection over the 
course of a full day. The materials 
listed are a starting point. You can 
replace the pencil or dowel with 
different cylindrical objects, such as 
a cardboard paper towel tube. 

TIME ESTIMATE

Shadows

 50
min
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Engage • Explore/Explain • Elaborate • Evaluate

Students should identify at least 
one positive contribution from 
every member of the group. 
Encourage them to reflect on 
the full activity, from forming 
questions through planning and 
carrying out their investigation 
and ending in analyzing their 
data. Invite students to share 
this positive feedback with the 
members of their group while 
emphasizing the importance of 
recognizing each person's value 
on the team.

MAKING SENSE OF PHENOMENA 
IDEA ORGANIZER

After completing Exploration 1,  
students can fill in the Idea 
Organizer to summarize 
the connection between the 
changing length and direction 
of a shadow throughout the day 
and the anchoring phenomenon 
that the apparent motion of the 
sun across the sky due to Earth’s 
motion in space causes patterns 
that can be observed, such as the 
changing time of sunset.

STEP 3  Students carry out their plan and record data in the format of 
their choice. 

• Make a Claim Claims should indicate that as the light source (sun) 
appears to move across the sky, the shadow changes size and position. 

• Evidence Students should cite as evidence the data from the activity 
that an object's shadow points in a different direction in the afternoon 
than in the evening, and the shadow also likely changes length.

• Reasoning Students should explain their reasoning, such as because 
the shadow changed size and position from morning to afternoon, the 
changes are related to the apparent motion of the sun across the sky. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Activity Outcome
Students should plan and conduct an investigation to record data on how 
shadows change throughout the day in order to infer that the changes 
are caused by the apparent motion of the sun across the sky.

Performance Indicators

plan and conduct an investigation

record data on how shadows change throughout the day

make and support a claim that the sun's apparent motion 
across the sky causes changes in shadows during the day

SOCIAL EMOTIONAL 
LEARNING

FORMATIVE ASSESSMENT

MAKING SENSE OF PHENOMENA
Students gain understanding that the length and direction 
of a shadow changes throughout the day as they explore the 
investigative phenomenon. They should connect this to the 
anchoring phenomenon that the apparent motion of the sun 
across the sky causes patterns that can be observed, including 
patterns in the time the sun appears to set. 

REMEDIATION If students struggle to connect the investigative 
phenomenon back to the anchoring phenomenon, have them 
review their data on the apparent motion of the light source (sun) in 
the sky and reflect on how the sun appears to move as it sets.
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