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 Lesson Plan for Biology I (Pennsbury High School) 

Teacher___Marc A. Berger, Ph.D._____               Grade Level__10th Grade Biology___ 

I. Content and Standards:  

a. Content 

i. Instruction in organic chemistry on the structure of carbon containing 

macromolecules. 

ii. Key concepts 

1. Unit concept:  The three subatomic particles found in atoms are protons, 

electrons, and neutrons.  Protons have a positive charge, electrons have a 

negative charge and neutrons have no charge. 

2. Compounds are formed by the chemical combination of two or more 

elements in definite proportions. 

3. The two main types of chemical bonds are covalent (electrons are shared 

between elements) and ionic (electrons are transferred from one ion to 

another). 

4. Organic compounds contain carbon and are derived from things that either 

were or are living. 

5. Carbon has many special features and is the most highly versatile element 

due to its having four valence electrons. 

6. Four major organic macromolecules are carbohydrates, lipids, proteins and 

nucleic acids.  Each macromolecule (as well as water, oxygen, and carbon 

dioxide) is essential for life and they contain the essential elements for life 

including carbon, hydrogen, oxygen, nitrogen, and phosphorous. 

b. PA State Academic Standards for Environment and Ecology 

i. 3.1.10.B:  Describe concepts of models as a way to predict and understand science 

and technology. 

ii. 3.1.10.C:  Apply patterns as repeated processes or recurring elements in science 

and technology. 

iii. 3.1.10.E:  Describe patterns of change in nature, physical and man-made systems. 

iv. 3.3.10.A3: Explain the relationship between structure and function [in living 

things] at the molecular and cellular levels. 
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v. 3.3.10.B1:  Describe the relationship between the structure of organic molecules 

and the function they serve in living organisms. 

vi. 3.4.10.A:  Explain concepts about the structure and properties of matter (relevant 

subsections are 1, 2, 5, 6, 7, and 9). 

 

II. Prerequisites-Students should be able to: 

a. Explain which elements and compounds are essential for life in terms of the 

biogeochemical cycles (carbon, water, nitrogen, and phosphorous cycles). 

b. Describe the shared characteristics of living things including cellular organization, a 

universal genetic code, growth and development, use of materials and energy, and 

maintaining stability over time. 

c. Understand where molecules and cells fit in the levels of biological organization. 

 

III. Instructional Objective:  At the end of the lesson, students will be able to 

a. Explain the relationship between structure and function at the molecular level. 

b. Identify how atoms form bonds in compounds and macromolecules and explain the 

influence of valence electrons in the formation of covalent bonds. 

c. Describe how the important features of carbon make it the most versatile element and 

provide examples to support this concept. 

d. Compare how the proportion of elements determines if the joining of two elements 

results in a single, double, or triple bond. 

e. Infer how changing the proportion of atoms in a molecule or compound can alter that 

compounds chemical and biological properties. 

f. Identify the big ideas related to the roles that hydrocarbons and the elements carbon, 

hydrogen, oxygen, nitrogen, and phosphorous play in life on Earth. 

g. Apply the concepts to real world problem solving such as how do chemists determine the 

structure and function of natural molecules?   

 

IV. Instructional Procedures  (This lesson will cover one class period) 

a. I will provide the students with an agenda for the lesson including telling them what we 

will be doing, how we will get there and what they should know and be able to do at the 

end of the lesson. 
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b. I will conduct a brief review, via class discussion, prior to a pre-lab quiz on 

macromolecules and carbohydrates.  I will then introduce the lab exercise explaining the 

lab’s purpose as well as letting the students know what they need to do, how they should 

do it, and what they should know and be able to do at the lab’s completion.  The students 

will be provided with a laboratory worksheet with directions, diagrams, and assessment 

questions.  Students will work cooperatively in pairs and then two pairs of students will 

work cooperatively to complete the lab exercise. 

c. The lesson will be concluded with a summary of what we did today, my asking them 

what the key “take home messages were” and reminding the students that they need to 

answer the worksheet questions as well as turn the lab assignment in for a grade. 

 

V. Materials and Equipment 

a. Materials 

i. Biology textbook 

ii. Macromolecules/Carbohydrate Quiz 

iii. Lab Worksheet handouts 

iv. Molecular Model set 

b. Equipment 

i. Overhead projector and transparencies 

ii. PowerPoint slides and projector 

iii. Classroom whiteboard 

 

VI. Assessment/Evaluation 

a. Students will be evaluated for understanding using 

i. Informal, formative assessments such as asking questions during the lab exercise. 

ii. Laboratory worksheets that will be graded. 

iii. A pre-lab quiz. 

 

VII. Accommodations or Modifications needed for students with disabilities or ESOL:  

a. I am aware of one student who has an IEP and that student sits in the front of the 

classroom.  I have also spoken with another student who indicated that they struggle at 

times with the pace of the class.  Although this student does not have an IEP, I check with 
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them regularly to be sure that they are able to keep up with the work.  I have offered to 

help the student at lunch or after school but they have not yet taken me upon on the offer.  

This student has several absences over the past two weeks and they are struggling to 

make up the work despite my daily efforts of reminding them about make up work.  The 

student is beginning to catch up but I will check with them periodically to be sure that 

they are staying on track.  I have not been notified about any ESOL students.  In general, 

the depth, breadth, and complexity of the content and the instructional strategy are both 

designed to engage all modes of learning as well as struggling and advanced learners.   

b. For less proficient students, I will be sure to point out the difference between similar 

sounding concepts (e.g. for sexual versus asexual reproduction explain what the prefix 

“a" means).   

c. For less proficient and visual learners, I will use graphic organizers to illustrate processes 

or the interrelatedness of concepts. 

d. I will call upon students who appear to be advanced learners with more open ended, 

complex questions and I will ask apparently less advanced or struggling learners to 

answer relatively straightforward questions or solve less complex problems. 

 

 

VIII. Technology  

a. For instruction, PowerPoint slide presentations and handouts will be used to share 

information. 

 

IX. Self-Assessment  

a. Immediately following the lesson, I will reflect upon what appeared to work in the lesson 

what seemed to not work as well as planned.  I will note if I was able to follow the 

sequence of the lesson, establish and maintain the planned pacing, and identify elements 

or material that I overlooked or did not have time to discuss.   

b. I will also assess the degree to which I was able to engage the students and actively 

involve them in the class.  Did I sufficiently check for understanding and reengage those 

students whose attention appeared to wane? 


