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* Grade: 2

* Outcome: Learners will investigate liquids, solids and mixtures

* Indicator: Investigate the properties of liquids and solids (COM, CT, TF)

» Concept: Properties of Liquids and Solids

* Guiding Questions: How do various liquids compare? How do various solids
compare?

* SKkill: Investigate

Brief Description

Learners will observe a 3-part video to investigate various combinations of liquids and solids
and explore how they interact with each other based on their properties. Learners will
predict if liquids and solids will float, sink, mix, or separate as they follow along

with 3 complementary experiments.

Background Info

Before participating in this video, learners should be able to identify similarities and
differences between solids and liquids. This will help learners ask questions and make
observations, as well as better understand experimental results. For additional resources and
recommended activities to accompany the video, please see the Educational Resources section
on page 3.

Choosing substances

We suggest not revealing the following explicitly to your students until the end.
Clear liquid - tap water (Density = 1 g/mL)

Yellow liquid - canola oil (Density = 0.92 g/mL)

Amber liquid - corn syrup (Density = 1.5 g/mL)

The substances used in this video were chosen for common availability, safety, and material
properties. Liquids were selected so that they would not readily mix but rather float on one
another and layer according to their densities.

Please see Appendix for a brief discussion on Density and Viscosity - Addressing
Misconceptions

Video Outline

Matter of Fact is designed to take learners through three complementary experiments that
will encourage them to make predictions about how various solids and liquids will interact
based on their properties. Learners will watch the video to locate details to support their
answers. We suggest recording learners' predictions so they can be later compared to
observations.

Part 1: Ask a question; locate several details to support an answer

Learners will be shown three things in glass beakers. They will begin to ask questions

about the differences between liquids and solids by observing their properties. The three
things will then be put into the same container. At this time, the following question will appear
on screen “What do you think will happen when we mix these solids and this liquid?” Pause the
video and encourage learners to share their answers. Resume the video to see the results.
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Learners will locate several details about the properties of liquids and solids by
observing how solids and liquids interact when mixed. To support learners in this process, you
may prompt them with questions such as:

How can we describe the three (substances)?
What do you think it will look like when they mix? What will you see?
In what ways can solids mix with liquids?

Following results, learners will be prompted with the following questions:

»  What did you notice when the solids and liquid were mixed?
+  What was similar and what was different between the two solids?
»  Why do you think this happened?

Part 2: Locate several details to support an answer

Learners can use their experience from Part 1 (asking a question and locating details) to do
the same in Part 2, but this time with 3 liquids and no solids. This will set them up to organize
details and compare choices in Part 3

In part 2, learners will ask questions about the properties of liquids as they are introduced to 3
different liquids and their individual properties. Learners will then be asked the

question: “What do you think will happen when we mix the liquids together?” Pause the video
and encourage learners to share their answers as they did in part 1. Learners will then locate
several details about liquids with different properties by observing what happens when 3
different liquids are mixed. Resume the video to see the results.

Following results, learners will then be prompted with the following questions:

+  What did you notice when the 3 liquids were mixed?
»  What was similar and what was different between the 3 liquids?
»  Why do you think this happened?

Another question learners may wish to explore further is whether the same thing would
happen if the liquids were added in a different order or in a different way.

Part 3: Organize details to compare choices; Communicate findings

Learners will be shown all of the liquids and solids used in part 1 and 2. They will then be
poured into the same container and the question “What do you think will happen when we
mix all of the liquids and solids together?” will appear on screen. Pause the video and
encourage learners to share their answers. Resume the video to see the results.

The pause before everything is mixed together allows for learners to consider their
observations from earlier. For example, they could organize and compare these

observations by drawing diagrams or making a T-chart. Possible parameters could be type of
substance or whether it is relatively light or heavy. Students can be part of the process of
choosing how to organize findings. Learners may use the details they have organized to
consider how the various liquids and solids compare and communicate a prediction of what
will happen when everything is mixed.
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At the end, learners will be prompted with the following questions:

+  What did you notice when all of the liquids and solids were mixed?
+  Was it what you expected? Did anything surprise you?
+  What do you think the liquids could have been?

These questions provide another opportunity for learners to compare their predictions based
on previous observations with what was actually observed and communicate any new
findings.

Experience:

Have students mix a variety of solids and liquids together to further explore how they interact
depending on their properties. Have them make predictions based on the substances
observed in this video.

Extension Ideas

Encourage learners to consider the importance of the interactions of liquids and solids by
applying their understanding to environmental connections such as oil spills

and plastic pollution in the ocean.

Materials for In-Class Experience

To continue exploring this topic after the video, we recommending providing a few examples
of liquids and solids, a container, and a stir stick or spoon to mix. We recommend using
materials such as water, ice, soil, and sand if available.

Educational Resources
Below are recommended experiences to accompany this video from the Science 2
Guide Appendix C:

« Pg. 45 Activity 18: Investigating Liquids

+ Pg. 49 Activity 22: Exploring Solids in Liquids

https://curriculum.novascotia.ca/sites/default/files/documents/curriculum-
files/Science%202%20Guide%20%282019%29.pdf
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Appendix

Density and Viscosity - Addressing Misconceptions

Two properties that learners may identify, but not yet name, are density (how heavy a certain
volume is) and viscosity (thickness). While this is beyond grade 2, we want to help avoid
misconceptions.

Due to their different properties, oil and water are not soluble in each other and will not mix.
They will therefore layer due to their different densities. It is a little more complex with corn
syrup. The corn syrup is more dense than the water and will sink to the bottom. However, it
would be a misconception for learners to think that the syrup is heavier because it is more
viscous (thicker).

Corn syrup a mixture of sugar (glucose) and water and will mix with more water given time,
increased temperature, or with stirring. In the short term and without heating or stirring the
greater viscosity (thickness) of the syrup significantly slows the rate of mixing, allowing it to
layer with water.

In this case, both the increased viscosity and density of the syrup are due to concentration of
sugar. As an alternative example, engine oil is less dense than water and will therefore float on
water but has a significantly greater viscosity.

Inquiry-Based Learning into Viscosity

The Science 2 Guide suggests an experience to explore viscosity of liquids in step 5 of the
procedure for Activity 18 (pg. 45). This could be an opportunity for learners to further explore
other properties of our three liquids and discover that although cooking oil is less dense than
water, it is notably more viscous.
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