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Teaching Biology with E’s: Student-Centered 5 E Lessons
Many educators spend valuable time searching for and pulling from various resources to piece together 
cohesive biology lessons. This approach often leads to disjointed activities with questionable rigor that 
can result in instructional frustration—for teachers and students. The Teaching Biology with E’s series 
provides teachers with individual classroom-ready, conceptually unified, 5 E lessons that put students 
at the center of learning with scaffolds for performance at the rigor of the Texas Essential Knowledge 
and Skills (TEKS). 

The Teaching Biology with E’s individual lesson format acknowledges teachers’ preferences for 
flexibility and convenience when building a curated collection of lessons that meet their students’ 
needs. Because some student expectations are more challenging than others, we’ve chosen to 
prioritize those with which students historically struggle. Teachers can select a Teaching Biology with 
E’s lesson with confidence, knowing that students will be engaged with student-centered explorations, 
collaborative explanations, real-world applications, and targeted formative assessments.  

Teaching Biology with E’s lessons are rooted in the 5 E lesson cycle, integrate appropriate science 
process skills, and embed research-based best practices that support achievement for all students. 
The lessons support a diversity of biology students, including English learners and struggling learners 
through Tier 1 differentiated activities.

• The Engage sparks student curiosity and often doubles as a formative assessment, allowing 
teachers to gauge prior knowledge.

• The Explore allows students to “do science,” providing a common, collaborative, and minds-on 
experience to which students can tie concepts and vocabulary.

• The Explain promotes student academic discussions with appropriate supports that formalize 
the scientific ideas with a focus on developing academic vocabulary and literacy.

• The Elaborate allows students to apply or extend their understanding in flexible ways that 
support engagement and differentiation.

• The Evaluate provides opportunities to formatively assess student understanding and provide 
feedback for both teacher and student.

Embedded options for interactive notebooking strategies throughout increase every student’s ability to 
master the TEKS.

Teaching Biology with E’s clear procedures and facilitation questions allow teachers to guide their 
classes to understand concepts through student-centered discussions. Further support for lesson 
facilitation is provided through teacher notes and answer keys to aid in content development and 
to clarify any learner misconceptions. A detailed at-a-glance outline includes a description, depth 
of knowledge ranking, student friendly content and language objectives, recommended formative 
assessment*, and allocated time for each instructional E. 

*Support implementation of these lessons and provide additional checkpoints throughout the lessons 
by pairing them with formative assessments from Warm Up to Science: TEKS-Based Engagements 
Activity, Biology. This resource can be purchased at www.region4store.com.
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CHANGES IN DNA

Reporting Category 2: Mechanisms of Genetics

CHANGES IN DNA
At a Glance

5 E Description/Purpose DOK Objectives Time Notes
Engage Students will read a parent’s blog 

describing Michael’s journey, a  
14-year old boy with cystic fibrosis, 
to generate interest in mutations. 

1

Content: I can explain the 
process of transcription and 
translation.

Language (Reading): I can 
read to make connections 
between transcription and 
translation.

45 
minutesExplore, 

Part 1
Students will complete two missions 
to gain experience with protein 
synthesis. This Explore activity 
will serve as a hook for a detailed 
description.

1

Explain, 
Part 1

Students will explain what occurred 
during transcription and translation.

2

Content: I can identify the 
types of changes in DNA.

Language (Speaking): 
I can speak using the 
terms frameshift, deletion, 
insertion, and substitution 
to describe the types of 
mutations.

45 
minutes

Explore, 
Part 2

Students will roll a die and simulate 
DNA mutations.

1

Recommended Formative Assessment: Warm-Up to Science: TEKS-Based Engagement Activities, Biology 
Lesson 27: Protein Synthesis 

Explain, 
Part 2

Students will match the definitions 
of mutations to the actual mutations 
created during the Engage. 2

Content: I can evaluate the 
effect mutations have on 
organisms.

Language (Writing): I can 
explain in writing how to 
identify changes in DNA.

45 
minutesElaborate Students will identify and evaluate 

cystic fibrosis mutations.

2

Recommended Formative Assessment: Warm-Up to Science: TEKS-Based Engagement Activities, Biology 
Lesson 29: Mutants

Evaluate Students will illustrate and explain 
sickle cell anemia mutations using 
models of DNA and RNA.

2

Content: I can identify and 
evaluate changes in DNA.

Language (Writing): I can 
explain in writing how 
to identify and evaluate 
changes in DNA.

20 
minutes
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REPORTING CATEGORY 2: MECHANISMS OF GENETICS
The student will demonstrate an understanding of the mechanisms of genetics. 

KEY QUESTIONS
By the end of this lesson, students should be able to answer these key questions:

1. How do cells use genetic information in DNA to make proteins? 
2. What are the types of gene mutations?
3. How do DNA mutations affect organisms?

TEKS 
B.6 The student knows the mechanisms of genetics such as the role of nucleic acids and the principles 
of Mendelian and non-Mendelian genetics. 
The student is expected to: 

C. explain the purpose and process of transcription and translation using models of DNA
and RNA and
E. identify and illustrate changes in DNA and evaluate the significance of these changes.

SCIENTIFIC PROCESSES TEKS
B.2 The student uses scientific practices and equipment during laboratory and field investigations. The 
student is expected to:

G. analyze, evaluate, make inference, and predict trends from data and
H. communicate valid conclusions supported by the data through methods such as lab reports, 
labeled drawings, graphic organizers, journals, summaries, oral reports and technology-based 
reports.

ENGLISH LANGUAGE PROFICIENCY STANDARDS
3.D Cross-curricular second language acquisition/speaking. The student is expected to speak using 
grade-level content area vocabulary in context to internalize new English words and build academic 
language proficiency. 
4.J Cross-curricular second language acquisition/reading. The student is expected to demonstrate 
English comprehension and expand reading skills by employing inferential skills such as predicting, 
making connections between ideas, drawing inferences and conclusions from text and graphic sources, 
and finding supporting text evidence commensurate with content area needs.
5.G Cross-curricular second language acquisition/writing. The student is expected to narrate, describe, 
and explain with increasing specificity and detail to fulfill content area writing needs as more English is 
acquired.

PREREQUISITE KNOWLEDGE
B.6 The student knows that mechanisms of genetics such as the role of nucleic acids and the principles 
of Mendelian and non-Mendelian genetics. The student is expected to:

A. identify the components of DNA, identify how information for specifying the traits of an organism 
is carried in the DNA, and examine scientific explanations for the origin of DNA.

B.9 The student knows the significance of various molecules involved in metabolic processes and 
energy conversions that occur in living organisms. The student is expected to: 

A. compare the functions of different types of biomolecules, including carbohydrates, lipids, 
proteins, and nucleic acids.
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LEARNING PROGRESSION

VOCABULARY FOCUS

deletion mutation 

frameshift mutation 

insertion mutation

mRNA

mutation

point mutation

ribosome

substitution mutation

transcription

translation

Explain the 
process of 
transcription 
and translation. 
(B.6C)

Explain the 
purpose of 
transcription 
and translation. 
(B.6C)

Illustrate 
changes in 
DNA. (B.6E)

Identify 
changes in 
DNA. (B.6E)

Use the 
process of 
transcription 
and translation 
to evaluate the 
significance 
of mutations. 
(B.6C) (B.6E)

Learning Goal


