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Sample Physical Science Learning Plan

Big Idea/ Topic

Atomic structure, chemical and physical properties and changes, periodic table

Standard Alignment

S8P1. Obtain, evaluate, and communicate information about the structure and properties of matter.
a. Develop and use a model to compare and contrast pure substances (elements and compounds) and
mixtures. (Clarification statement: Include heterogeneous and homogeneous mixtures. Types of bonds
and compounds will be addressed in high school physical science.)
b. Develop and use models to describe the movement of particles in solids, liquids, gases, and plasma
states when thermal energy is added or removed.
d. Construct an argument based on observational evidence to support the claim that when a change in a
substance occurs, it can be classified as either chemical or physical. (Clarification statement: Evidence
could include ability to separate mixtures, development of a gas, formation of a precipitate, change in
energy, color, and/or form.)
e. Develop models (e.g., atomic-level models, including drawings, and computer representations) by
analyzing patterns within the periodic table that illustrate the structure, composition, and characteristics of
atoms (protons, neutrons, and electrons) and simple molecules.

S8P2. Obtain, evaluate, and communicate information about the law of conservation of energy to
develop arguments that energy can transform from one form to another within a system.
d. Plan and carry out investigations on the effects of heat transfer on molecular motion as it relates to
the collision of atoms (conduction), through space (radiation), or in currents in a liquid or a gas
(convection).

Connections to other Contents:

ELAGSES8SL1: Engage effectively in a range of collaborative discussions (one-on-one, in groups, and
teacher-led) with diverse partners on grade 8 topics and texts, building on others’ ideas and expressing their
own clearly.

ELAGSE8SL1a. Come to discussions prepared, having read or researched material under study; explicitly
draw on that preparation by referring to evidence on the topic, text, or issue to probe and reflect on ideas
under discussion.

ELAGSES8SLA4: Present claims and findings, emphasizing salient points in a focused, coherent manner with
relevant evidence, sound valid reasoning, and well-chosen details; use appropriate eye contact, adequate
volume, and clear pronunciation.
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Instructional Design

Part 1
Engage
Phenomenon: What is the food we eat really made of? Students use food as a way to discuss and
learn about matter and changes in matter.
Communicate: Students share their own cooking experiences through class discussion or another
format.
Teacher Hint: Talk to students about how they help prepare meals for their families. Ask students
about some of their most delicious recipes, most disastrous experiences, etc.
Obtain: Students obtain information about a dinner menu. For example, students identify ingredients
involved with each, taste, etc.
Evaluate: Students analyze the recipes/instructions for preparing each part of the meal. Students
make an initial prediction about several things:

1 Are the ingredients pure substances or mixtures?

1 Are the ingredients solid, liquid, gas, or plasma?

T When you follow the recipe (step) did the ingredients change phases?

T Was heat involved? Was mixing involved?

1 Does following the recipe result in a physical change, chemical change, or both?
Teacher Hint: Consider supporting students by providing a graphic organizer (Organizer for Recipe)
with the recipe instructions numbered.

Communicate: Students share their initial predictions about each ingredient and step of the recipe
with their initial reasoning behind their decisions.

Teacher Hint: As students provide reasons, informally assess student prior knowledge about each
concept. Listen for student use of language. Encourage students to think out loud, making note (to
use formatively in your planning) but not correcting their thinking if they are inaccurate or not at this
time.

Important Instructional Sequencing Note: In order to explore the concepts more in-depth, students
now separately explore-explain pure substances/mixtures, phases of matter, properties/changes of
matter, and conservation. The sequence that follows concentrates on pure substances/mixtures,
with concepts of atomic structure bundled within.

Unplugged: Students can be given the same tasks and questions/prompts and still be able to share
with limited access to technology. The student responses can be used as formative assessments.

Explore

Obtain Students obtain information about the observable properties of various pure substances and
mixtures that are part of an average meal.

Teacher Hint: Consider showing a plate of food wrapped in aluminum foil (element) on display for
the students. Be specific about including substances that are exemplar models of elements,
compounds, heterogeneous mixtures, and homogeneous mixtures. For example, have a
carton/glass of milk (heterogeneous), glass of ice water (compound) or powdered soft drink or
sports drink (homogeneous), salt (compound), a roll/piece of bread (homogeneous), salad
(heterogeneous), and spaghetti (heterogeneous).
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Communicate In small groups, students communicate and compile the observed properties.
Students continue small group conversation by making predictions about the structure of the particles
making up these substances. Students should draw what they think these particles look like.
Teacher Hint: Guiding Questions — What do you know makes up bread? What do you know makes
up spaghetti noodles? What all goes into the sauce? Do you ever pick stuff out of a salad? Do you
know what is in water? Do you think the particles of water look the same as the particles in milk?
Have you ever noticed that ice will float in water? Do you think the particles in the solid water look
the same as the liquid water? As you listen to student conversations provide scientific language for
the descriptions students are using. For example, if a student says spaghetti is ‘twisty’ then you
provide them the term malleable.

Evaluate Guide students in their evaluation to now categorize the different substances as either pure
substances or mixtures. Provide students time to complete this evaluation.

Communicate Students share as a whole group their decisions and rationales.

Teacher Hints: Guiding questions — Why did you all think the milk would be a pure substance? How
do you think the milk and water are the same? What differences made you decide to categorize the
salt as a pure substance? What was it about the salad that made you decide it was a

mixture? Do all of the things you categorized as mixtures follow this rule?

Unplugged: Students can complete the guided questions with a family member as they think more
about various foods that they eat.

Explain

Obtain Students obtain information about the distinguishing structures and functions of pure
substances and mixtures via informational text, video, visual representations, kinesthetic
modeling, and separation technique labs.

Suggestions for video:

Science Bits-Pure Substances and Mixtures

TED-Ed- Macaroni Salad: What's in a Mixture

! Matter
——
Pure
substance Moture
PV — ——————
Homogeneous Heterogeneous
Element Compound mixture mixture
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https://youtu.be/88MBCyiaPSM
https://youtu.be/Vt7lN4QPU0k

Suggestion for kinesthetic modeling:

Use a teacher led demonstration coupled with a predict-observe-explain strategy to facilitate student
understandings.

Prepare 4 jars: 1) tea 2) powdered soft drink 3) sugar water 4) beans, paper clips, sugar, water. As
each jar is presented students predict whether a mixture or pure substance will result. Students
make predictions on a blank jar (or another container) model.

Students observe outcomes with both the naked eye and see images of under microscope (if
available). Teacher facilitates discussion leading students toward accurate understandings. Students
refine explanations based on new/refined understandings and complete thoughts on jar
representations.

Formative Evaluation Students re-evaluate their initial decisions about the meal used in the explore
phase. In small groups they revise their initial particulate drawings and add to/take away from their
initial rationales as needed for accuracy.

Communicate Students share their revised thinking with the whole group.

Evaluate/Communicate Students are now shown a new meal and then divide into four categories:
element, compound, homogeneous, heterogenous. Individually students evaluate the meal, where
they then draw and label each part of the meal within its accurate category.

Unplugged: Students should have access to articles or sources that explain the organization of
matter. In the same theme, students can make predictions about meals or foods they eat with a family
member.

Elaborate

Obtain Students obtain information about making lemonade (or another beverage). Students record
observational evidence that will help support whether making lemonade results in a new pure
substance or a mixture. Students can do this at home with a family member and share their
predictions.

Teacher Hint: Ask guiding questions such as those outlined in the engage/explore phase.

Evaluate Students evaluate their evidence and record their claims with reasoning.
Teacher Hint: Consider the use of a Claims-Evidence-Reasoning graphic, such as Beverage
Classification.

Unplugged: The majority of the activities in this section can be done asynchronously and with limited
technology access.

Evaluate:
Communicate Students construct a written argument that communicates their final decisions from the
elaborate phase. Exemplary arguments should include all applicable scientific language, particulate

drawini;s, additional examiles, and iotential rebuttals.
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