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Georgia Department of Education

Sample Science Learning Plan

Big Idea/ Topic
Populations changing and inheriting traits

Standard Alignment

S7L5. Obtain, evaluate, and communicate information from multiple sources to explain the
theory of evolution of living organisms through inherited characteristics.

b. Construct an explanation based on evidence that describes how genetic variation and
environmental factors influence the probability of survival and reproduction of a species.

S7L3. Obtain, evaluate, and communicate information to explain how organisms reproduce
either sexually or asexually and transfer genetic information to determine the traits of their
offspring.

a. Construct an explanation supported with scientific evidence of the role of genes and
chromosomes in the process of inheriting a specific trait.

b. Develop and use a model to describe how asexual reproduction can result in offspring
with identical genetic information while sexual reproduction results in genetic variation.
(Clarification statement: Models could include, but are not limited to, the use of
monohybrid Punnett squares to demonstrate the heritability of genes and the resulting
genetic variation, identification of heterozygous and homozygous, and comparison of
genotype vs. phenotype.)

c. Ask questions to gather and synthesize information about the ways humans influence
the inheritance of desired traits in organisms through selective breeding. (Clarification
statement: The element specifically addresses artificial selection and the ways in which
it is fundamentally different from natural selection.)

Connected Standards:

ELAGSE7RI4 Determine the meaning of words and phrases as they are used in a text, including
figurative, connotative, and technical meanings; analyze the impact of a specific word choice on
meaning and tone.

ELAGSE7W?7 Conduct short research projects to answer a question, drawing on several sources
and generating additional related, focused questions for further research and investigation.

ELAGSE7W8 Gather relevant information from multiple print and digital sources, using search
terms effectively; assess the credibility and accuracy of each source; and quote or paraphrase the
data and conclusions of others while avoiding plagiarism and following a standard format for citation.
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Instructional Design

Engage:

Phenomena: Where do traits come from?

Have students look over the images of the litter of kittens and puppies. Remind students that these
are siblings. How are they similar? How are they different? How do the puppies resemble their
parents?

Have students think about the members of their household. Students should think about how they
are similar to the other members of their household. (Teachers note: Be sensitive about students’
living situations. Sometimes just including parents and siblings in this will leave students out,
because they do not have siblings or do not live with biological parents. It is important to note that
all humans share traits in common that can be used for this discussion and lead students to
develop questions even if it is not the students’ biological parent or sibling.)

Then have students develop questions about how traits are passed from one generation to the next.
Have students obtain information about how traits are passed from one generation to the next.
Students should focus on the role of genes and chromosomes in the process of inheriting traits.

Students should then construct an initial explanation to describe how genes and chromosomes are
involved in the process of inheriting traits.

Unplugged: The teacher should provide students with the images that they need to complete the
activity. The teacher should consider providing students with a graphic organizer and questions to
assist students in comparing and contrasting images. The teacher should provide articles about
genes and chromosomes that focus on how they pass traits from one generation to the next.

Explore:
Have students watch this video. Have students make observations as they watch the video. What do
they notice? What do they think? What do they wonder?

Can students identify the organism that is in the video? If not, then tell students that it is bacteria.
Have students discuss how all of the bacteria in the video are related to one another. Then have
students explain what traits the bacteria will have.

Have students develop a model of how the bacteria have reproduced. Then have students obtain
information about how organisms end up with identical offspring and name the process as asexual
reproduction.

Then have students contrast the bacteria with the litter of kittens and puppies. Things for students to
ask about the difference between the two sets of offspring:
1 What is different about the offspring of dogs/cats and bacteria?
1 How do the genes impact the offspring?
o0 Are the genes different or the same in the puppies/kittens?
o0 Are the genes different or the same in the bacteria?

Have students develop a model that shows what happens to the genes in the offspring of dogs/cats.
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https://www.youtube.com/watch?v=KIpcCyuypzg

Then have students share their models with the class. Have students explain their models and the
results of asexual and sexual reproduction. (Teachers note: This is a good place to introduce
Punnett squares to students. The teacher can assist students with reading or creating a Punnett
Square as appropriate to use as a model for the variety of offspring that can move from one
generation to the next.) Then use guiding questions to help students recognize the difference in
identical offspring in asexual reproduction and genetic variation in sexual reproduction.

Unplugged: The teacher should provide students with a time lapse image of bacteria multiplying
and the images of the puppies and kittens. Students can then use the image to make predications.
The teacher should consider providing students with an article about how bacteria reproduce.
Consider sending students a graphic organizer to help them organize their thoughts before making a
model. Consider sending students images or articles that will allow them to understand the
difference in the offspring from asexual and sexual reproduction.

Explain:

Have students think about genetic variation. Why is genetic variation important?

Students should complete the following activity: PhET activity. Attribution: (PhET Interactive
Simulations University of Colorado Boulder https://phet.colorado.edu)

Have students complete part A of the following sheet with the PhET simulation. Attribution: (PhET
Interactive Simulations University of Colorado Boulder https://phet.colorado.edu)

Now have students discuss the process of natural selection. Things for students to consider in the
discussion:

1 What causes organisms to exhibit new traits?

1 What helps predict the traits that will survive better?

1 What drives the selection of traits in an organism?

1 What happens to the organisms that do not have the trait needed to survive?

1 Why does the trait that survives more easily in an environment begin to appear more

frequently?

Define natural selection as a class. Have students construct a model that describes their
understanding of natural selection. Have students refine their explanation from the PhET activity and
use their model to describe how genetic variation leads to survival of specific organisms in a
species.

Unplugged: Have students complete an activity go outside and observe nature. Have students
focus on one type of organism that they can easily observe such as trees, birds, mushrooms, etc.
Then have students try to focus on one species such as pine tree or cardinals (red bird). Have
students watch for several examples of the species that they are focused on and ask students to
record their observations about each. Have students explain if the organisms they are observing are
exactly the same or different. Then have students hypothesize would an organism survive better if it
were exactly the same as its parents or different. Then provide students with an article about natural
selection. Students should then construct an explanation of what natural selection is and how
genetic variation relates to natural selection.
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https://phet.colorado.edu/sims/html/natural-selection/latest/natural-selection_en.html
https://phet.colorado.edu/
https://phet.colorado.edu/

Extend:
Phenomena: Are these organisms related?

Evaluate these images. Students should focus on what do they notice? What do they think? What do
they wonder?

Have a discussion with the class about what they noticed, think, and wonder about the images. Then
pose the question: Are these organisms related? Justify. (Feel free to use student words or guiding
questions to help students expand on their wonder to get to this point)

Have students obtain information about how dog populations have changed over time. Things for
students to find:

1 How many dog breeds are there?

1 What tells us that dogs are related?

1 What type of testing can be done to follow dog lineage?

1 Are dogs related to wolves?

Students can fill in the Venn diagram to show differences and similarities of wolves and dogs. Then
students should make a prediction about what caused Dogs and Wolves to turn into different
species. How did their traits change? Why did the wolves traits change?

Students should discuss what drove the changes in wolves. Was it nature that turned the wolf into
the different dog breeds that we see today? Is this an example of natural selection? If not, why?

Students may need help seeing that nature would not select for the traits that the dogs in the images
exhibit. Have students examine the traits that the dogs in the pictures have. (Teachers note: Then
discuss how the dog in the first image is a pug and that pugs sometimes have difficulty breathing
because of their short noses and skin folds. The second image is a Chihuahua and a Great Dane.
The Chihuahua is so small that it might find it difficult to maintain its body temperature because it
also has very thin fur. The Great Dane is huge, and they do not live very long because of their
massive size.)

Next have students develop questions about what other than the environment might impact traits
that are passed on in a species.

Then help students select one of their questions that will lead to information about artificial selection.
Have students obtain information about the question that the class selected. Students should find
information that humans have chosen traits that they would like dogs to have and this has influenced
dog breeds. The should, also, find that this is artificial selection.

Discuss the information that students have found. Have students describe through constructing an
explanation or constructing a model how humans have impacted species changing on Earth.
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Unplugged:
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