
 

Released Science Inquiry Task

Sand Movers

2010

Grade 4

Inquiry Booklet

Date:  _____________________________________________________

Your Name:  _______________________________________________

Name(s) of Partner(s): _______________________________________



1

NECAP_09-10_Science_G4_Released Inquiry Booklet

Science
Directions:

You will conduct a science investigation called Sand Movers. First, you will work with your partner(s), 
and then you will copy your data into your Student Answer Booklet and work alone.

You will make a prediction on your own. You will set up and conduct the investigation and collect and 
record your data with your partner(s). 

Follow the directions in this Inquiry Booklet. Remember that in addition to working with the science 
materials, you must also record your data in the data tables on pages 8 and 10.

In this task you will

• Read a story and review the materials used in the investigation.

• Make a prediction.

• Share one set of materials with your partner(s).

• Work together.

• Record your data on pages 8 and 10.

• Copy data from your investigation to page 2 of your Student Answer Booklet.
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Word Bank

Erosion a process that moves earth materials from one place to another

Median median is the middle number in a sequence from lowest to highest

Example: Trial 1 has 12, Trial 2 has 10, and Trial 3 has 15. The 
order of these numbers from lowest to highest is 10, 12, 15. The 
median (or the middle number) in this set is 12.

Model a smaller version of something that happens in nature

Plan a list of steps to follow to do an investigation

Prediction what you think will happen based on prior knowledge and 
experience

Sand dune a hill of sand made by the wind

Trial each time you do the steps of the investigation

Variable something that affects the results of an investigation 
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Sand Movers

Every year before the end of school, Janelle’s class goes on a fi eld trip to the same beach at Cape 
Cod. Her class was surprised to see that some sand dunes were larger this year than last year and 
some had either moved or disappeared. 

Janelle took a picture of last year’s trip out of her backpack. She showed the picture to her teacher, 
Mr. White, and to her classmates.

Water

Sand dune
without

dune grass

A picture of the beach in 2008

Sand dune
with

dune grass

The students were surprised to see how different the beach looked this year. 

A picture of the same beach in 2009

Water

Sand dune
with

dune grass

Mr. White and the students looked at some pieces of sand from one of the changed dunes. They 
noticed that the pieces were small and moved easily in the wind. They also noticed that some dunes 
were covered with dune grass. 

Back at school, Janelle wondered if wind was moving the sand dunes on the beach. Other students 
wondered why the sand on the beach seemed to stay in the same place in some areas, but the sand 
seemed to move around in other areas. 
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The students know that scientists use models to try out new ideas. They also know that models 
can represent something that happens in nature and that models are useful when you are studying 
something that is too big or too small to investigate in the classroom. An example of this is when 
students use a stream table to study erosion.

The students in Mr. White’s class decided to use a model to investigate how wind changes sand 
dunes. It would not be easy to measure a full-sized sand dune, but they can measure the effect of 
wind on a model dune in their classroom. They also want to fi nd out if grasses helped keep the 
dunes in Cape Cod in place.

Mr. White said that they had to think of a question they could investigate scientifi cally. The students 
came up with the following research question.

Research Question:

How does wind change sand dunes?

Mr. White split the students into pairs and gave each pair of students a plastic box, sand, straws, 
a ruler, a cup, and some sticks. He told the students that they would use the tools to see if wind 
can move sand. He also told them that they would place the sticks close together in the sand to 
model the beach grasses they had seen growing in the sand dunes in Cape Cod. Mr. White said 
that the sticks are models of blades of grass, but they don’t have roots. 

The picture below shows how the students set up their investigation.

Plastic
box

Pile of
sand

Straw through
hole in box

Ruler (mm)

Side View

10 20 30 40 50 60 70 80 90 100 110 120 130 140
mm

You have the same materials as the students in Mr. White’s class. 
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 DO NOT GO ON.

Making a Prediction—What Do You Think?

Make a prediction on your own about the research question.

How does wind change sand dunes?

• Use the information from the story and what you know about how wind changes the surface of 
Earth to predict how wind changes sand dunes on a beach. 

• Explain your prediction. 

I predict

because

Reminder: You will copy your prediction on page 2 of your Student Answer Booklet.
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Materials for the Investigation:

1 clear plastic box with a hole in front near the top

1 paper insert for the box

1 clear plastic lid for the box

1 bag of sand

1 plastic cup

1 ruler (150 mm)

1 bag of sticks 

3 plastic drinking straws (one for each student)

1 placemat for all materials

Safety:

You will be working with sand and straws:

• DO NOT put the sand in your mouth or in your nose.

• DO NOT taste the sand.

• ALWAYS use your own straw. 

• DO NOT share straws.
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Procedure:
You and your partner(s) will take turns using the materials. Each partner will record the data for the 
three trials in his or her own Inquiry Booklet. Make sure the materials are set up as shown in the 
diagram below.

Plastic
box

Pile of
sand

Straw through
hole in box

Ruler (mm)

Side View

10 20 30 40 50 60 70 80 90 100 110 120 130 140
mm

Sand

Trial 1 Trial 2 Trial 3 

1. Fill the cup with sand.

2. Make sure the lid is off the box. Carefully pour 
all of the sand from the cup inside the circle on 
the paper insert at the bottom of the box. Make 
a pile.

3. Press the 0 end of the ruler down into the 
middle of the top of the pile as far as it will go. 

4. Record the height of the sand in your data table 
on page 8. Remove the ruler.

5. Gently place the lid on the top of the box. Do 
not snap it shut.

6. Place the straw through the hole until the end 
of the straw reaches the line on the paper 
insert labeled “End of Straw.” Point the straw 
toward the sand.

7. Gently blow one time from side to side across 
the top of the pile of sand. Be sure to blow into 
the straw the same way for every trial.

8. Remove the lid from the top of the box.

9. Press the 0 end of the ruler into the same place 
in the sand as far as it will go.

10. Record the height of the sand in your data table 
on page 8. Remove the ruler.

11. Pour the sand back into the cup.

1.  Repeat steps 
1–11 in Trial 1 
for Trial 2.

2.  Record your 
data under 
“Trial 2” in your 
data table on 
page 8. 

1.  Repeat steps 
1–11 in Trial 1 
for Trial 3.

2.  Record your 
data under 
“Trial 3” in your 
data table on 
page 8.
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Data Table for Sand

1. After you record your data for the three trials, subtract the height of the sand after blowing from 
the height of the sand before blowing and record it in the row labeled “Change in Height” for 
each trial.

Table 1: Height of Sand Before and After Blowing

Height of Sand Trial 1 Trial 2 Trial 3

Height before Blowing (mm)

Height after Blowing (mm)

Change in Height (mm)

2. Look at the “Change in Height” row in your data table. 

  Write the median (the middle number in a sequence) for the three trials. _________

Reminder: You will copy the median change in height of the sand to the data table on page 2 of 
your Student Answer Booklet.
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Plastic
box

Pile of
sand with

sticks

Straw through
hole in box

Ruler (mm)

Side View of Sand with Sticks

10 20 30 40 50 60 70 80 90 100 110 120 130 140
mm

Sand with Sticks

Trial 1 Trial 2 Trial 3 

1. Fill the cup with sand.

2. Make sure the lid is off the box. Carefully pour 
all of the sand from the cup inside the circle on 
the paper insert at the bottom of the box. Make 
a pile.

3. Carefully place the 12 sticks in the sand, as 
shown in the picture.

4. Press the 0 end of the ruler down into the 
middle of the top of the pile as far as it will go. 

5. Record the height of the sand in your data 
table on page 10. Remove the ruler.

6. Gently place the lid on the top of the box. Do 
not snap it shut.

7. Place the straw through the hole until the end 
of the straw reaches the line on the paper 
insert labeled “End of Straw.” Point the straw 
toward the sand.

8. Gently blow one time from side to side across 
the top of the pile of sand. Be sure to blow into 
the straw the same way for every trial.

9. Remove the lid from the top of the box.

10. Press the 0 end of the ruler into the same place 
in the sand as far as it will go.

11. Record the height of the sand in your data 
table on page 10. Remove the ruler.

12. Remove all of the sticks.

13. Pour the sand back into the cup.

1.  Repeat steps  
1–13 in Trial 1 
for Trial 2.

2.  Record your 
data under 
“Trial 2” in your 
data table on 
page 10. 

1.  Repeat steps 
1–13 in Trial 1 
for Trial 3.

2.  Record your 
data under 
“Trial 3” in your 
data table on 
page 10.
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Data Table for Sand with Sticks

1. After you record your data for the three trials, subtract the height of the sand after blowing from 
the height of the sand before blowing and record it in the row labeled “Change in Height” for 
each trial.

Table 2: Height of Sand with Sticks Before and After Blowing

Height of Sand Trial 1 Trial 2 Trial 3

Height before Blowing (mm)

Height after Blowing (mm)

Change in Height (mm)

2. Look at the “Change in Height” row in your data table. 

  Write the median (the middle number in a sequence) for the three trials. _________

Reminder: You will copy the median change in height of the sand with sticks to the data table on 
page 2 of your Student Answer Booklet.


