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Grade: 5

Nature of Science
NGSS Standards:

Assessment Anchor Eligible Content:
S4.A.1.1; S4.A.1.3; S4.A.2.1; S4.A.2.2; S4.A.3.1; S4.A.3.2; S4.A.3.3
Big Ideas
How does a scientist follow the scientific process to develop and perform an experiment?
Essential Questions:

1. How can the components of
scientific inquiry guide an
experiment?

2. What basic tools, simple materials,
and techniques are needed to safely
solve problems?

3. How do you construct and analyze
various types of charts, graphs, and
tables?

4. How do you write a strong
conclusion to support your scientific
claim?

Concepts/Understandings[SWKT]:
1.) Observations and inferences are the foundation of a scientific experiment and

provide the basis for a hypothesis.
1. A hypothesis is an “if...then...because” statement that predicts the outcome of

your experiment. A variable is the one thing that is changed during an
experiment.

2. Metric rulers, graduated cylinders, and hand lenses are tools used to make
observations and collect data during an experiment.

3. Charts and tables are used to organize data and line plots, bar graphs,
pictographs and line graphs are used to analyze data.

4. Scientists draw conclusions from their data by making a claim, showing evidence
and providing reasoning for the results.

Vocabulary
Analyze
Bias
Claim
Conclusion
Evidence
Hypothesis
Inference
Observation

Competencies/Skills [SWBAT]:
1. Make observations and formulate inferences based upon information collected

from the observations.
2. Create a hypothesis for a scientific experiment based on observations, inferences

and research.
3. Design and conduct an experiment with one variable to test a hypothesis.
4. Perform an investigation and collect data using rulers, graduated cylinders and

hand lenses.
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Reasoning
Variable
Graduated Cylinder
Ruler
Hand Lens
Chart
Graph
Line Plot
Bar Graph
Pictograph
Line Graph

5. Design charts and tables to record data in an investigation and analyze the data by
constructing line plots, bar graphs, pictographs and line graphs.

6. Formulate a conclusion using claim, evidence and reasoning.

Common Resources:
❏
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Grade: Grade 5

Household Chemistry
NGSS Standards:
PS1A - Structure and Properties of Matter (5-PS1-1, 5-PS1-2, 5-PS1-2); PS1B - Chemical Reactions (5-PS1-4, 5-PS1-2)
ETS1A - Defining and Delimiting Engineering Problems; ETS1B - Developing Possible Solutions; ETS1C - Optimizing Design Solutions

Assessment Anchor Eligible Content:
S8.A.1.1; S8.A.1.2; S8.A.1.3; S8.A.2.1; S8.A.2.2; S8.A.3.2; S8.C.1.1

Big Ideas
Matter can be understood in terms of the types of atoms present and the interactions both between and within atoms.  (needs work)
Essential Questions:

1. What is matter and how does it
exist?

2. What kind of model would best
represent/ describe matter made of
particles that are too small to be
seen?

3. How can properties be used to
identify materials?

4. How can we determine whether the
mixing of two or more substances
results in new substances?

5. What evidence supports the claim
that when substances are heated,
cooled, or mixed, the total weight of
matter is conserved?

6. How is the metric system used to
make measurements in science?

7. How can chemistry be used in
everyday life to create new recipes?

Concepts/Understandings[SWKT]:
1. Matter is an object that takes up space and has mass and can exist as a solid,

liquid or gas.
2. Matter can be subdivided into particles (atoms) that are too small to see, but

even then the matter still exists and can be detected by other means.
3. Measurements of a variety of properties  such as color, hardness, reflectivity,

electrical conductivity, thermal conductivity, response to magnetic force and
solubility can be used to identify materials.

4. When two or more different substances are mixed, a new substance with
different properties may be formed.

5. The amount (weight) of matter is conserved when it changes form, even in
transitions in which it seems to vanish. (You’re never losing matter.)

6. The metric system is used to measure length, volume, temperature, time and
weight.

7. Chemistry is used in everyday life to create new and improved products that
benefit humans.

Vocabulary
Atom

Competencies/Skills [SWBAT]:
1. Sort different examples of matter into their correct state of solid, liquid or gas.

https://www.teacherspayteachers.com/Product/States-of-Matter-Sorting-Activity-Gas-Liquid-Solid-1549827
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Chemical Change
Chemical Property
Gas
Length
Liquid
Matter
Measurement
Particles
Physical Change
Physical Property
Solid
Temperature
Time
Volume
Weight

2. Develop a model to describe that matter is made of particles too small to be seen.
Examples of evidence could include: adding air to expand a basketball,
compressing air in a syringe, dissolving sugar in water and evaporating salt water.

3. Make observations and measurements to identify materials based on their
properties. Examples of materials to be identified could include: baking soda and
other powders, metals, minerals, and liquids.

4. Conduct an investigation to determine whether the mixing of two or more
substances results in new substances.

5. Measure and graph quantities to provide evidence that regardless of the type of
change that occurs when substances are heated, cooled, or mixed, the total weight
is conserved.

6. Measure using metric measurement and describe physical quantities such as
weight, time, temperature, and volume.

7. Design, build and test a new or improved recipe for a simple food product. (STEM
project that includes a chemical change.)

Common Resources:
❏ Matter Resource
❏ Sports and physical properties of matter
❏ Mystery Powders Lab
❏ Ice Cream in a Bag
❏ Pop Rocks
❏ Yeast and a Balloon
❏ Kitchen Chemistry
❏ The Metric System Reading
❏ Physical Properties 5th Grade Complete Unit

Assessment Boundary:
Assessment does not include the atomic scale
mechanism of evaporation and condensation
or defining the unseen particles.

Assessment does not include distinguishing
between mass and weight.

Clarification Statement:
● A model showing that gases are made from matter particles that are too small to

see and are moving freely around in space can explain many observations,
including the inflation and shape of a balloon and the effects of air on larger
particles or objects.

● Standard units are used to measure and describe physical quantities such as
weight, time, temperature, and volume.

● Examples of mixing solutions could be vinegar and baking soda, an egg in vinegar
and simple kitchen experiments. (See resources)

https://www.teacherspayteachers.com/Product/Play-Ball-Sports-and-Physical-Properties-of-Matter-3931528
http://sbsciencematters.com/5th/physical/5.15MysteryPowders.pdf
http://sbsciencematters.com/5th/physical/5.15MysteryPowders.pdf
http://media.ride.ri.gov/eeie/Resources/RIModelCurr/UnitsofS/5th_Units_of_Study/RIDE_NGSS_Gr05_Unit1_2014may9_final.pdf
https://www.teacherspayteachers.com/Product/Play-Ball-Sports-and-Physical-Properties-of-Matter-3931528
http://sbsciencematters.com/5th/physical/5.15MysteryPowders.pdf
https://buggyandbuddy.com/make-ice-cream-bag/
http://www.lifewithmoorebabies.com/2012/06/pop-rocks-science.html
https://leftbraincraftbrain.com/biology-of-bread/
http://www.sciencenter.org/chemistry/d/framework_kitchen_chemistry.pdf
https://www.k12reader.com/worksheet/the-metric-system/
http://www.middleschoolchemistry.com/lessonplans/chapter2#teaching_resources
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● Examples of reactions or changes could include: phase changes and dissolving

with the focus on freezing and melting
● No matter what reaction or change in properties occurs, the total weight of the

substances does not change.
● The culminating unit would require students to design a recipe that requires

heating or cooling, students making measurements and students creating
mixtures.
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Grade: Grade 5

Inheritance and Reproduction
NGSS Standards:
LS1A - Structure and Function (4-LS1-1); LS1B - Growth and Development of Organisms (3-LS1-1);
LS3A - Inheritance of Traits (3-LS3-1, 3-LS3-2); LS3B - Variation of Traits (3-LS3-1, 3-LS3-2); LS4B - Natural Selection (3-LS4-2)

Assessment Anchor Eligible Content:
S.8.A.1.1; S8.A.1.3; S8.A.3.2; S8.A.3.3; S8.B.1.1; S8.B.2.1; S8.B.2.2

Big Ideas
Internal and external structures support the survival, growth, behavior, and reproduction of plants and animals.
Essential Questions:

1. How do internal and external
structures support the survival,
growth, behavior, and reproduction
of plants and animals?

2. What evidence supports that plants
and animals inherit traits from their
parents?

3. How do traits vary within a group of
similar organisms?

4. How can an organism’s traits be
influenced by the environment?

5. In what ways are the life cycles of
organisms similar and different?

6. How can variations in individuals of
the same species help in surviving,
finding mates, and reproducing?

Concepts/Understandings[SWKT]:
1. Plants and animals have both internal (brain, lungs, heart) and external

structures (fur, scales, feathers, leaves, petals, stem)  that serve various functions
in growth, survival, behavior, and reproduction.

2. Offspring resemble their parents in appearance including eye color, hair color
and height and their growth pattern.

3. Variations among organisms within a group are due to the fact that individuals
inherit traits from different parents.

4. The environment also affects the traits that an organism develops such as diet,
behavior and acquired skills like language.

5. Reproduction is essential to the continued existence of every kind of organism.
Plants and animals have unique and diverse life cycles.

6. Sometimes the differences in characteristics  (color, size, speed) between
individuals of the same species provide advantages in surviving, finding mates,
and reproducing.

Vocabulary
Brain
Characteristic
External structures
Feather
Fur

Competencies/Skills [SWBAT]:
1. Label and describe the internal and external structures of a plant or animal and

the function of each of those structures. (exploration works well here)
2. Trace traits through different generations using the inheritance game.
3. Sort and classify natural phenomena (inherited traits) using similarities and

differences in patterns.
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Growth
Heart
Inheritance
Internal structures
Life cycle
Leaf
Lung
Mate
Offspring
Organism
Petal
Reproduction
Scale
Stem
Traits

4. Identify inherited and acquired traits among classmates.
5. Compare the life cycles of an organism that begins as an egg (chick or a frog), a

live birth (puppy or a guppy), a plant that begins as a seed, and an insect.
(research using given web sites and present?)

6. Use evidence to construct an explanation for how the variations in characteristics
among individuals of the same species may provide advantages in surviving,
finding mates, and reproducing. (using pepper moth or teddy grahams)

Common Resources:
❏ Structure and Function (RI)
❏ Inheritance (RI)
❏ Life Cycles (RI)
❏ The Inheritance Game video
❏ Inherited Traits
❏ Mix and Match Traits
❏ Peppered Moth Simulation
❏ Teddy Bear Natural Selection Lab
❏ Hiding in Plain Sight

Assessment Boundary:
Assessment is limited to macroscopic
structures within plant and animal systems.

Assessment does not include genetic
mechanisms of inheritance and prediction of
traits, and is limited to nonhumans.

Assessment of plant life cycles is limited to
those of flowering plants. Assessment does

Clarification Statement:
● Examples of structures could include: Thorns, Stems, Roots, Colored petals, Heart,

Stomach, Lung,  Brain and Skin
● As students observe the structures of an animal or plant, explain the function of

each, and describe how these structures help the animal grow, survive, and/or
reproduce, they should use evidence from their observations to support their
explanations.

● Patterns are the similarities and differences in traits shared between offspring
and their parents or among siblings, with an emphasis on organisms other than
humans.

http://media.ride.ri.gov/eeie/Resources/RIModelCurr/UnitsofS/4th_Units_of_Study/RIDE_NGSS_Gr04_Unit3_2014may9_final.pdf
http://media.ride.ri.gov/eeie/Resources/RIModelCurr/UnitsofS/3rd_Units_of_Study/RIDE_NGSS_Gr03_Unit4_2014May14_final.pdf
http://media.ride.ri.gov/eeie/Resources/RIModelCurr/UnitsofS/3rd_Units_of_Study/RIDE_NGSS_Gr03_Unit5_2014May14_final.pdf
https://www.youtube.com/watch?v=PnZsQzRR7L0
https://www.generationgenius.com/inherited-traits-and-genetics-for-kids/
https://drive.google.com/open?id=1MtwizJIOjaOGtJy-VTjThJGzhhF8TsEU
https://www.biologycorner.com/worksheets/pepperedmoth.html
https://www.teacherspayteachers.com/Product/Tiny-Teddy-Graham-Natural-Selection-Lab-2892760
https://drive.google.com/open?id=1fnMhU99AknRbqNwkl7M4MO9gfGtniDO6
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not include details of human
reproduction.

● When sorting and classifying inherited traits, observe traits among the student
population like tongue rolling, widow’s peak, PTC paper, attached earlobes,
handedness and hitchhiker's thumb.

● Examples of the environment’s effect on traits could include: Normally tall plants
that grow with insufficient water are stunted.  A pet dog that is given too much
food and little exercise may become overweight.

● Bright coloration in birds have an advantage in finding a mate over dull colored
male birds.  Larger size in animals is helpful in survival and finding mates.

Grade: Grade 5

Agriculture
NGSS Standards:
ESS3C - Human Impacts on Earth’s Systems (5-ESS3-1)

Assessment Anchor Eligible Content:
S8.A.1.2; S8.A.1.3; S8.A.2.1; S8.A.3.1; S8.B.1.1; S8.B.3.3; S8.D.1.2

Big Ideas
Agriculture is essential to human life and benefits humans in many ways. (needs work)
Essential Questions:

1. How is agriculture important to our
daily lives?

2. How are agricultural products
produced, processed, distributed,
and consumed?

3. How do humans benefit from natural
resources?

4. What are pests and what are
environmentally safe ways to control
them?

Concepts/Understandings[SWKT]:
7. Agriculture produces products and by-products for human use.
8. Agricultural systems include production, processing, distribution, and

consumption of products.
9. Technology, including various tools and machinery assist in the production of

agricultural products (food and fiber).
10. Common PA animals and crops provide food for the table and fiber for textiles

used in clothing and shelter.
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11. Pests are organisms that hurt, bother, or destroy people or their belongings
(animals, crops, etc.) and can be controlled without the use of chemical
pesticides.

Vocabulary
Agriculture
Consumption
Distribution
Fibers
Natural resources
Pest
Pest management
Processing
Production
Organism
Textiles

Competencies/Skills [SWBAT]:
7. Identify common products produced using agriculture and describe their benefit

or use to humans.
8. Describe the journey of an agricultural product from its source to the consumer.
9. Examine clothing labels, research fabric production, and evaluate consumer

options for their clothing.
10. Analyze what a pest is and research common pests and how to control them.

Common Resources:
❏ PA Agriculture Unit
❏ Online Farming Simulation

Assessment Boundary: Clarification Statement:
●

https://drive.google.com/open?id=1bvQO5XxUkR5WthlMytktQTqd-DVUmVGv
https://3rdworldfarmer.org/

