
Endeavor STEM Teaching Certificate Project
Archuleta

11/30/2023

5E Integrated STEM Lesson Plan

Lesson Title: Baby Dragons

Author: Stephanie Archuleta 

Topic: Genetics -Describe Mendelian inheritance, 
                           -Differentiate between dominant and recessive alleles and the terms homozygous, heterozygous,            

genotype, and phenotype
                           -Discuss Mendel’s laws of inheritance
                           -Diagram to predict the results of monohybrid crosses for P1 and P2 generations
  
Targeted Grade Level: High School Biology (mostly sophomores) 

Time Needed: 2 Weeks (8 60 minute class periods)

Subject Integration: Science, Math, and Literacy to integrate

Justification: Science: Biology-Genetics: this project enhances understanding by hands on learning seeing genetic traits 
passed from one generation to the next while comparing 45 different offspring. 
                       Math: Percentage and Probability: using percentage to determine ratio outcomes for offspring and 
calculating probability of each phenotypic outcome
                       Literacy: Write a summary of parent to offspring phenotype/genotype outcomes. Include the percent chance
each outcome was and the overall dominant to recessive traits the offspring possessed.  

Standards: 2020 Colorado Standards: HS.LS2.8 - The characteristics of one generation are dependent upon the genetic 
information inherited from previous generations.

NGSS Performance Expectations: 
NGSS: HS-LS3-1. - Ask questions to clarify relationships about the role of DNA and chromosomes in coding the 
instructions for characteristic traits passed from parents to offspring. 
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NGSS: HS-LS3-3 - Apply concepts of statistics and probability to explain the variation and distribution of expressed traits 
in a population.

2020 Colorado Standards: HS.LS2.8 - The characteristics of one generation are dependent upon the genetic information 
inherited from previous generations. 

- https://www.cde.state.co.us/coscience/2020cas-sc-hs   

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts:

Asking Questions and Defining Problems
Asking questions and defining problems in 9-12 builds on 
K-8 experiences and progresses to formulating, refining, 
and evaluating empirically testable questions and design 
problems using models and simulations.
 Ask questions that arise from examining models or a   

theory to clarify relationships.

Analyzing and Interpreting Data
Analyzing data in 9-12 builds on K-8 experiences and 
progresses to introducing more detailed statistical 
analysis, the comparison of data sets for consistency, and
the use of models to generate and analyze data.
 Apply concepts of statistics and probability (including   

determining function fits to data, slope, intercept, and 
correlation coefficient for linear fits) to scientific and 
engineering questions and problems, using digital 
tools when feasible.

LS3.A: Inheritance of Traits
 Each chromosome consists of a single very long   

DNA molecule, and each gene on the 
chromosome is a particular segment of that DNA. 
The instructions for forming species’ 
characteristics are carried in DNA. All cells in an 
organism have the same genetic content, but the 
genes used (expressed) by the cell may be 
regulated in different ways. Not all DNA codes for 
a protein; some segments of DNA are involved in 
regulatory or structural functions, and some have 
no as-yet known function.

Cause and Effect
 Empirical evidence is required to differentiate   

between cause and correlation and make claims 
about specific causes and effects.

Scale, Proportion, and Quantity
 Algebraic thinking is used to examine scientific   

data and predict the effect of a change in one 
variable on another (e.g., linear growth vs. 
exponential growth).

 
           Connections to Nature of Science
 
Science is a Human Endeavor
 Technological advances have influenced the 

progress of science and science has influenced 
advances in technology. (HS-LS3-3)

 Science and engineering are influenced by society
and society is influenced by science and 
engineering.

Common Core State Standards: 

Math: Interpreting Categorical and Quantitative Data S-ID Summarize, represent, and interpret data on a single count or 
measurement variable 

4. Use the mean and standard deviation of a data set to fit it to a normal distribution and to estimate population 

http://www.nap.edu/openbook.php?record_id=13165&page=89
http://www.nap.edu/openbook.php?record_id=13165&page=89
http://www.nap.edu/openbook.php?record_id=13165&page=89
http://www.nap.edu/openbook.php?record_id=13165&page=89
http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.nap.edu/openbook.php?record_id=13165&page=158
http://www.nap.edu/openbook.php?record_id=13165&page=158
http://www.nap.edu/openbook.php?record_id=13165&page=158
http://www.nap.edu/openbook.php?record_id=13165&page=158
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
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http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
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percentages. Recognize that there are data sets for which such a procedure is not appropriate. Use calculators, 
spreadsheets, and tables to estimate areas under the normal curve.

ELA: -Write informative/explanatory texts to examine and convey complex ideas, concepts, and information clearly (W.9-
10.2)

-Draw evidence from literary or informational texts to support analysis, reflection, and research (W.9-10.9)

ITEEA Standards 

Other Standards 

Measurable Student Learning Objectives: 

- Scientists will be able to use a Punnett squares to calculate percentages of offspring traits with known 
heterozygous parents.  

- Scientists will be able to conduct the random chance to an offspring receive 1 of the 2 parents alleles for 14 traits.
- Scientists will be able to state if offspring genetic traits are homozygous/heterozygous and state the offspring’s 

phenotypes.  
- Scientists will be able to calculate the percentage of the population’s phenotypes and compare to the 3:1 ratio.
- Scientists will be able to write an informative paper concluding Mendelian inheritance and the correlation to their 

baby dragon.

Nature of STEM: This lesson addresses the nature of science when explaining and demonstrating Mendelian Inheritance 
by taking 2 dragon parents with known genotypes and create baby dragons.  
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Engaging Context/Phenomena: Hook: Pictures of family member to look nothing alike (with discussion of no family 
scandals) how is this possible. Watching a movie clip of “Cheaper by the Dozen” where the littlest family member is called
“FedEx”. Then showing two parent dragons “Jymbeo the Great” and “Ayrmirth the Adorable” are expecting their next 
clutch of offspring. What do you think their babies will look like? 

EXTENTION: Nature vs. Nurture Discuss what happens when twins are separated at birth and raised with different 
families. Discuss NASA Astronaut twins Scott and Mark Kelly that are being studied to determine what happens to a body 
in space. These twins allow us to observe what physiological, molecular, and cognitive changes could happen when 
exposed to spaceflight and the effects of gravity on DNA and if these effects can be passed on to offspring.

Data Integration: Students will analyze and collect date about baby dragon genotype and phenotype. Genotype with 
calculate the chance and percentage the baby dragon will have certain genetics. Phenotype ratio will be calculated with all
students’ baby dragon data, to calculate if there is a 3:1 ratio of dominant: recessive traits.

Differentiation of Instruction: All students will watch a demonstrating of how the baby dragon genes are chosen. Key 
vocabulary will be defined prior to and used in the classroom setting. I will confer with students about the process and 
address individual needs with one on one time. Check ongoing work to insure genotype and phenotype are correctly 
written and have past baby dragons as examples

Real-life Connection: Our real life connections is that family member with different traits. Why do you look like one 
sibling more than another sibling or how a cousin can look alike? Discussion about traits that are typical of region of the 
world.

Possible   Misconceptions:   Students may associate “recessive” with inferiority or a lesser genotype. There is no 
genotype that is better than another; each genotype is simply a different arrangement of alleles.
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Lesson Procedure:

5E Model 5E Objectives 

Engage

Phenomenon: family 
members looking 
different, watching 
Cheaper by the Dozen 
to explain younger kid 
“FedEx”. Discussion 
about our family 
differences. Introducing 
parent dragons “Jymbeo
the Great” and “Ayrmirth 
the Adorable” as they 
are expecting their next 
clutch of offspring. What 
do you think their babies
will look like? Discuss 
the traits dragons have.  

Procedure: 
- Teacher: facilitate material to watch, prep questions about family differences and generation 

traits, and introduce Jymbeo and Ayrmirth the dragons
- Students: watching/listening, participating in discussion, and asking questions

Modifications:
- Address language barriers: picture examples and Google translate when needed and one 

on one help when needed

Standards Addressed
- NGSS: HS-LS3-1. - Ask questions to clarify relationships about the role of DNA and 

chromosomes in coding the instructions for characteristic traits passed from parents to 
offspring. 

Formative/Summative Assessments
- Are students participating in discussions about family and dragons

Resources
- Picture examples and movie clip
- List of family traits that are commonly different in families
- “Jymbeo the Great” and “Ayrmirth the Adorable” Dragon Examples

Explore

Activity of rolling dice to 
randomly pick alleles 
from dragon parents

Procedure:
- Teacher: showing example for rolling dice and deciding allele the offspring received, walking

around helping students if confused about which allele baby dragon is to receive.  
- Students: rolling dice to randomly choose alleles from parents: Even numbers are dominant 
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alleles Odd numbers are recessive alleles 

Modifications: one on one help and shoulder partner help 

Standards Addressed  
- NGSS: HS-LS3-1. - Ask questions to clarify relationships about the role of DNA and 

chromosomes in coding the instructions for characteristic traits passed from parents to 
offspring. 

- 2020 Colorado Standards: HS.LS2.8 - The characteristics of one generation are dependent 
upon the genetic information inherited from previous generations. 

Formative/Summative Assessments: 
- Check all alleles and identification of genotype to phenotype.

Resources: Dice

Explain

Use Punnett squares to 
describe the probability 
of the outcome your 
baby dragon received. 

Procedure: Correctly fill in Punnett squares for each trait and calculate percentages of dominant 
and recessive traits the baby dragon received. 

- Teacher: demonstrate Punnett squares and how to calculate percentages, discuss the 3:1 
ratio for dominant and recessive traits. 

- Student: correctly complete Punnett squares for all baby dragon traits and calculate 
percentages for observed traits

Modifications: one on one support, completed examples to follow along with 

Standards Addressed:
- NGSS: HS-LS3-3 - Apply concepts of statistics and probability to explain the variation and 

distribution of expressed traits in a population.

- Math: Interpreting Categorical and Quantitative Data S-ID Summarize, represent, and 
interpret data on a single count or measurement variable 
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4. Use the mean and standard deviation of a data set to fit it to a normal distribution and to 
estimate population percentages. Recognize that there are data sets for which such a 
procedure is not appropriate. Use calculators, spreadsheets, and tables to estimate areas 
under the normal curve.

Formative/Summative Assessments: completion of Punnett squares, completion of percentages 
and rations

Resources: Punnett square examples and Calculation Examples

Elaborate

Compare classroom 
date of all 2023 baby 
dragons

Procedure: comparing all baby dragon data
- Teacher: Draw data table on board for students to fill in, discuss how to correctly place tally 

marks, 
- Student: complete group data table with tally marks of baby dragons phenotypic 

characteristics

Modifications: one on one support

Standards Addressed:  
- NGSS: HS-LS3-3 - Apply concepts of statistics and probability to explain the variation and 

distribution of expressed traits in a population.
- 2020 Colorado Standards: HS.LS2.8 - The characteristics of one generation are dependent 

upon the genetic information inherited from previous generations.
- Math: Interpreting Categorical and Quantitative Data S-ID Summarize, represent, and 

interpret data on a single count or measurement variable 
- 4. Use the mean and standard deviation of a data set to fit it to a normal distribution and to 

estimate population percentages. Recognize that there are data sets for which such a 
procedure is not appropriate. Use calculators, spreadsheets, and tables to estimate areas 
under the normal curve.
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Formative/Summative Assessments: Correctly place tally marks and decipher class baby dragon 
data

Resources: Completed baby dragon paperwork

Evaluate

Write a summary of 
parent to offspring 
phenotype/genotype 
outcomes. Include the 
percent chance each 
outcome was and the 
overall dominant to 
recessive traits the 
offspring possessed.  

Procedure: Complete a lab write up summary 
- Teacher: Give students a guide to follow and necessary information to include in write up
- Students: Complete a summary/informative write up of their baby dragon 

Modifications:
- Sentence stems provided
- Structured example for a completed 
- Help with writing when needed

Standards Addressed 
- ELA: -Write informative/explanatory texts to examine and convey complex ideas, concepts, 

and information clearly (W.9-10.2)
- Draw evidence from literary or informational texts to support analysis, reflection, and 

research (W.9-10.9)

Formative/Summative Assessments: 
- Combine the whole project with the informative writing summary.
- Complete Baby Dragon with Name

Resources:
- Rubric for students to follow with required information to include in the lab write up

Teacher Background: 

- Background knowledge on Mendelian Inheritance, Law of Independent Assortment, dominant/recessive traits, and 
Punnett squares. Discovery Ed is the online textbook I use in class. 
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https://app.discoveryeducation.com/learn/techbook/units/bc1720c7-e9b5-4413-aea3-a514b16c4c3c/concepts/
73dc8306-4604-4a7d-b430-ed7ad20140bd/tabs/759da9a7-2edf-4cde-9515-7081ca990764 

- Examples of Baby Dragon Parents: 

 Baby Dragon Worksheet

https://app.discoveryeducation.com/learn/techbook/units/bc1720c7-e9b5-4413-aea3-a514b16c4c3c/concepts/73dc8306-4604-4a7d-b430-ed7ad20140bd/tabs/759da9a7-2edf-4cde-9515-7081ca990764
https://app.discoveryeducation.com/learn/techbook/units/bc1720c7-e9b5-4413-aea3-a514b16c4c3c/concepts/73dc8306-4604-4a7d-b430-ed7ad20140bd/tabs/759da9a7-2edf-4cde-9515-7081ca990764
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