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1- Implementation
• Read First (this document) with 11 pages of teacher 

notes for how to implement this curriculum
• Links to YouTube Video Lectures for each 

PowerPoint
• Lab Set-up – 24 pages with details for the 

laboratory investigation and activities included in 
this unit

• Lab Report Writing Guidelines and Rubric
• Unit Plans for CP (non-honors) + editable version
• Unit plans for Honors + editable version
• NGSS Alignment overview
• How to Write A Great Study Guide resource
• Excel spreadsheet to accompany lab

Included by Folder:
2-Packets

• 39-page Packet of notes 
outlines, practice handouts, 
and other student handouts 
for lab activities for Biology 
CP

• 43-page Packet of notes 
outlines, practice handouts, 
and other student handouts 
for lab activities for Biology 
Honors

• 4-page guide to accessing 
and using the paperless 
digital packets (for CP and 
Honors) through Google 
Drive™

3-Notes
• Concept 1 CP Notes: Enzymes and Biochemical Reactions – 12 slide 

ppt
• Concept 2 CP Notes: ATP – 6 slide ppt
• Concept 3 CP Notes: Energy Flow through an Ecosystem – 12 slide 

ppt
• Concept 4 CP Notes: Photosynthesis – 13 slide ppt 
• Concept 5 CP Notes: Cellular Respiration – 14 slide ppt
• Concept 1 Honors Notes: Enzymes and Biochemical Reactions – 12 

slide ppt
• Concept 2 Honors Notes: ATP – 7 slide ppt
• Concept 3 Honors Notes: Energy Flow through an Ecosystem – 12 

slide ppt
• Concept 4 Honors Notes: Photosynthesis – 24 slide ppt
• Concept 5 Honors Notes: Cellular Respiration – 16 slide ppt

**All ppts are fully animated in presenter mode**

4-Activities
• Food Web 

Activity 
Stations

5-Tests
• Unit 3 Test #1: Concept 1-2 CP – Versions A and B (Multiple choice rearranged) + 

Answer Sheet
– 4 page MC and OR Test, 2 page Answer Sheet; Editable Version of Test A

• Unit 3 Test #2: Concepts 3-5 CP – Versions A and B + Answer Sheet
– 5 page MC and OR Test, 2 page answer sheet; Editable version of Test A

• Unit 3 Test #1: Concepts 1-2 Honors – Versions A and B (Multiple choice rearranged) + 
Answer Sheet
– 4 page MC and OR test, 2 page Answer Sheet; Editable Version of Test A

• Unit 3 Test #2: Concepts 3-5 Honors – Versions A and B + Answer Sheet
– 5 page MC and OR Test, 2 page answer sheet; Editable version of Test A

• Answer keys for CP and Honors, A and B versions
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Teacher Notes:
Overview: 
This product is designed to be everything you need to teach a unit on Energy Flow in 
your biology class. Content covered for both CP (college prep, or non-honors) and 
Honors curriculum includes: Enzymes and biochemical reactions, ATP, energy flow 
through an ecosystem (food webs and trophic pyramids), photosynthesis, and cellular 
respiration. This product includes notes, a packet of student handouts for activities and 
Labs, and unit Tests. Everything is provided for two levels – CP and Honors. Not only that, 
but the student packets come in a paperless digital version that can be used in Google 
Drive™ and/or Microsoft OneDrive™. 

Packet instead of Interactive Notebook:
I started creating packets for my students six years ago, and I love them so much more 
than interactive notebooks. While interactive notebooks are great resources, I have 
found that packet strategy to be a more appropriate tool for using in the secondary 
classroom setting.  I love using the packet for many reasons.  
1. I only have to make copies one time each unit instead of copying handouts every 

day.  Even though it takes a while to copy the packets for each student, it saves so 
much time on the day to day.  (Also the last few years I’ve recruited seniors to be my 
“Teacher’s Aide” and have trained them to copy all of my packets for me.  I haven’t 
seen a copier in four years and it’s glorious!). NOW you can go DIGITAL and 
PAPERLESS, never making any copies ever again!

2. It puts responsibility back on the students to maintain their biology binder with their 
packet, while also aiding them in practicing organization skills.  It has been incredibly 
effective for my lower level students.  Even though it is a lot of papers at once, I can 
watch them put it in their binder and leave it there, rather than having to hang on to 
100 individual papers passed out each day. 

3. It makes it so easy to be absent last minute. If you or your child gets sick, sub plans 
are a breeze.  You don’t have to send your teacher neighbor to make copies for 
you – because your students have everything they need.  You just have to tell the 
sub which pages the students need to work on. 

4. The structure is more suited to what students will be doing in college – and one of 
our goals as high school teachers should be to prepare our students for college.  The 
packet helps students learn how to structure notes (I give students Cornell-style note 
outlines for each concept – more on that later) which I have found helps provide 
scaffolding for them to be able to write notes all on their own in later high school 
years. 

5. Time saver in so many ways – no more time wasted regularly passing out handouts, 
or having to cut and paste things into a notebook. 

6. Students do a better job keeping up with returned graded work because every 
page is numbered so they can put graded assignments right back into the packet 
where it came from. 

7. You no longer need a filing cabinet – you can keep all of your curriculum and keys 
organized in binders!  See picture on page 11.
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In short…
The best evidence I have of why I love the packet strategy is that I had a 96% pass rate on the 
State standardized End-of-Course exam for non-honors students and a 100% pass rate for honors 
students.  This was at a South Carolina Public School with over 50% of the students being below 
the poverty line.  My average score on the EOC (all 200+ students combined that I taught over 
2 years) was a 90%.  I believe this success is due to multiple factors, but I attribute a lot of it to 
the packet curriculum I have designed, and the fact that all of my tests are cumulative (which 
you will see if you purchase further units!)  Honestly, I could go on and on about the packet as a 
resource and why I love it so much, but I think you will find as you use it that you will fall in love 
with it too. 

Next Generation Science Standard Alignment:
This unit covers content related to the following NGSS Standards: 
HS-LS1-5. Use a model to illustrate how photosynthesis transforms light energy into stored 
chemical energy. 
HS-LS1-6. Construct and revise an explanation based on evidence for how carbon, hydrogen, 
and oxygen from sugar molecules may combine with other elements to form amino acids 
and/or other large carbon-based molecules. 
HS-LS1-7. Use a model to illustrate that cellular respiration is a chemical process where by the 
bonds of food molecules and oxygen molecules are broken and the bonds in new compounds 
are formed resulting in a net transfer of energy.
HS-LS2-3. Construct and revise an explanation based on evidence for the cycling of matter and 
flow of energy in aerobic and anaerobic conditions. 
HS-LS2-4. Use mathematical representations to support claims for the cycling of matter and flow 
of energy among organisms in an ecosystem. 
HS-LS2-5. Develop a model to illustrate the role of photosynthesis and cellular respiration in the 
cycling of carbon among the biosphere, atmosphere, hydrosphere, and geosphere.  

Prior Knowledge: 
This is the third unit I teach in Biology – after my Biology Basics and Cells units.  Because of this, I 
expect students to have prior knowledge on basic lab equipment, safety, measurement, 
scientific method, technological design, macromolecules, organelles, cell transport, mitosis and 
cancer.  You will see questions on this content in the cumulative section of the unit tests.  I teach 
this unit before I teach Genetics, Heredity, Evolution, or Ecology, so I do not expect them have 
to have prior knowledge in these content areas. 

When to use: 
This is designed to be the third unit in my biology class, but it doesn’t have to be in yours.  I 
believe the resources I have provided in this product are everything you need to teach this unit.  
However, if you know that your students don’t have the prior knowledge I’ve mentioned above, 
or if you teach through a section of this unit and realize your students need more of it, I strongly 
encourage you to add in some additional practice handouts to the packet I’ve designed.  
Every class is different and some will need more support than others – and that is totally okay!  
Although some components of this product are editable, I unfortunately cannot provide the 
packet as an editable resource in order to protect the integrity of my work and the time and 
effort I have put into creating it.  I hope you understand!
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Assessment: 
I did not include point values on any of the handouts in order to provide you the 
freedom to grade things how you so desire.  On this page I am going to provide you an 
overview of my grading strategy for you to reference.  Feel free to adopt this or make it 
entirely your own.  It is completely up to you!

After much research and number crunching over the last few years, this is the most 
accurate grading technique that I have come up with.  I divide the gradebook into 
two simple categories:  MAJOR grades and MINOR grades.  Within each category, 
different assessments are worth different amount of points, based on length, depth, 
and complexity.  Below I will give you an idea of what goes into each category.   

Major Grades = 60% of the student’s overall grade
• Tests = 100 pts

– Unit 3 is split into 2 tests, which would each count as 100 pt major grades.

• Quizzes = 25 pts
– Unit 3 does not have any quizzes.

• Projects = 100 pts
– I like to do 1 project per quarter to give students an opportunity to show their understanding 

of the content in a non-traditional way.  For unit 3 energy flow, you could have students do a 
formal lab report on the simulating a chemical reaction lab, but that is totally optional.  If you 
did I would count it for 100 pts.  More on this later.

Minor Grades = 40% of the student’s overall grade
• Labs/In-Class Activities = 10-100 pts

– The amount of points I give students is completely dependent on the length and depth of the 
activity.  I also do not grade every single in-class activity the students do.  For instance, in this 
unit, I would not collect and grade any of the practice handouts.  We would just go over 
them as a class.  If I did feel like giving them a grade, I would just circle the class and do a 10-
15 pt spot check grade for it before drawing names and going over the answers. 

– An activity that lasts only half of a 50-minute class period would usually only be worth 25 pts.  
An activity that lasts an entire class period is usually worth 50 pts for me, and an activity that 
takes more than 1 class period to complete would be worth 100 pts for me. Examples: 
• Simulating a Chemical Reaction Lab = 100 pts
• Food Web Lab Stations and Journey of a Photon Activity = 50 pts each
• ATP Model and Photosynthesis Relay = 25 pts each
• The 12 practice handouts I wouldn’t necessarily grade.  They would just be done as in 

class practice.  The only time I would give them a grade would be if we ran out of time 
in class to complete and I had them finish for homework.  Then I would spot check 
them for a 10 pt completion grade during the bell ringer the next day before going 
over.  Speaking of bell ringers…
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Assessment (continued): 
Minor Grades = 40% of the student’s overall grade
• Daily Quizzes/Bell Ringers = 5 pts per day, usually totaling 25 pts for the week (if 

there is one every day)
– This is something I have fallen in love with doing, but not every teacher does which is why I do 

not include my daily quizzes/bell ringers with this product (if you would like to purchase, you 
can find them in my store.  They are $5 per unit or cheaper if you buy as a bundle. Link to this 
product for energy flow on page 13)  I call my bell ringers “Prime Times” because I believe the 
first 5 minutes of class is the most important time of the day.  I love that my students are in a 
routine and come in ready to work as soon as they get to my room because they know they 
will have a Prime Time.  If you would like to know more about how I implement these, again, 
check them out in my store!  The gist is that students have 3-5 questions a day on the board 
when they come in.  They use the same sheet of paper each day to write their answers on.  I 
give them 5 minutes at the start of class to answer the questions, then they pass them over 
and I collect them and grade each day.  They count for 5 pts a day.  At the end of the week 
I add up the points based on how many we did and give them a score for the week.  I grade 
these for accuracy but I allow students to use their notes.  This way I ensure students are 
writing good notes, keeping up when they are absent, and getting the basics of what we 
covered the day before. I also like it because I go over the answers as soon as I collect them 
so I know if the majority of students are getting what we did the day before so I can address 
issues before we move on to new material.  

• Homework = Concept Study Guides = 10 pts each
– Biology is so much memorization, so the most important use of a student’s time doing 

homework (in my opinion) is to be studying.  However, most students don’t know how to 
study!  This is why I have students create their own study guides.  A “How To” resource is 
included in the Implementation folder.  

– I divide each unit into 3-6 concepts (Note: This unit only has 5 concepts.)  Students make a 
study guide for each concept and turn them in at different points throughout the unit to be 
graded for 10 pts each.  I return them within a day so they can have them to study for their 
unit tests.  

– All unit tests provided in this product and future products are aligned with the objectives and 
vocabulary outlined on the front page of each packet.  Because of this (and because 
students need lots of support, especially as 9th graders, to know how to study) I have students 
use this front page to make their study guides from.  They have to answer each objective and 
define each vocabulary term in order to make an adequate study guide. 

– I do allow them some freedom in this.  Some students like to type these, some hand write 
them.  I also encourage students to make them as visual as possible.  They don’t need to 
write study guides in paragraph form.  I encourage them to make Venn diagrams, tables, 
and other charts to make their study guides visually appealing – and something they would 
like to study from. 

– For the vocabulary portion, a lot of students make flashcards or use Quizlet (an online 
flashcard making tool.)  This is great, but I do make them turn these in with their study guide 
so I can check them.  For Quizlet, students just print them out and staple to the back of their 
objectives. 

– I find these especially useful because, as mentioned earlier, if you continue to purchase other 
units of mine you will find that my tests are all cumulative.  At the end of each test there is a 
labeled “Cumulative” section that has questions from previous units.  This is because biology 
builds upon itself, and because I want to encourage my students to really learn material for 
the long-term, and not just cram it in over night.  If students make good study guides, they will 
be incredibly useful resources for them throughout the year as they review for the cumulative 
sections of future tests. 

© It’s Not Rocket Science 

Teacher Notes:



Materials:
• Hole-punched Copies of packet for each student to put in their binders (or distributed 

digital paperless packets to students via Google Drive™ or Microsoft OneDrive™)
• Printed (and I prefer laminated) Lab Station Cards (in “Activities” Folder)
• Copies of tests (I print class sets of tests that students can’t write on and only give them 

answer sheets in order to save copies for future years.)
• **Note** Details for set-up and additional materials for the Simulating Chemical Reaction 

lab, ATP Model activity, and  Photosynthesis Relay activity are included in a separate 
document in this folder, titled “Lab Set-up.”

Implementation:
Over the next few pages I will be providing commentary for how to implement this curriculum, 
based on the unit plans included in the “Implementation” file folder.  Be sure to have a copy of 
the unit plan open or printed out as you read through this so It makes the most sense.  A lot of 
the content is included in both the CP and Honors packets.  For general implementation, I give 
CP students a lot more support and guidance as I teach them, and the honors students are 
expected to work more independently.  If there are any other differences between 
implementation for both levels, I will include those below. Check out the NGSS Alignment 
Overview document in this folder for tips for how to teach through this unit using NGSS 
phenomena.

Please use the unit plans and these notes as a guideline for your class.  Teaching and plans 
have to be flexible and be able to be adjusted based on student needs.  This unit is written to 
take 22 days for both my honors and CP classes.  But I’ve seen it take up to 26 before due to a 
variety of reasons, so please adjust as needed! Editable versions of unit plans are provided for 
that exact reason!

Note: All unit plans and implementation notes are based off a 50-minute class period.

Day 1: Discuss how because the unit is larger (with 5 concepts), there will be two unit tests.  The 
first on Concepts 1 and 2 (Enzymes and ATP) and the second on Concepts 3-5 (Energy Flow 
through Ecosystems, Photosynthesis and Cellular Respiration.)  It is important to give them a 
heads up on this.  Then do Concept 1 Notes and introduce Simulating a Chemical Reaction lab. 

Day 2: Make sure to have all materials ready on this day for the Lab: Simulating a Chemical 
Reaction.  You can find details on this lab in the document “Lab Set-up” in the Implementation 
folder. 

Day 3: Finish lab and have students turn in to be graded.  When they finish they can work on the 
Putting it all together practice.  If they do not finish in class, I usually have them finish as 
homework. **Option** Sometimes I use this lab as a time for students to write a formal lab report.  
If I do that, I collect the lab and grade the pages from the packet as a rough draft.  I provide 
feedback and return them, and then give students about a week to write up their final Lab 
Reports – which they must do on lined notebook paper or type.  I would count the final lab 
report as a 100 pt major grade. You can find my lab report rubric in the “Implementation” 
folder. © It’s Not Rocket Science 

Teacher Notes:



© It’s Not Rocket Science 

Unit Plans (+ editable versions) 
for both CP and Honors

Includes 50-minute and 90-minute pacing
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Course:  Biology  

Unit 3 Energy Flow 

Learning Objectives Determination of Evidence Transferability  
Student will be able to… 

- Explain!the!function!of!enzymes!in!biochemical!reactions,!such!as!photosynthesis!and!cellular!
respiration.!

- Draw!and!label!energy!diagrams!of!biochemical!reactions!(endothermic!AND!exothermic),!including!
products,!reactants,!and!activation!energy.!

- Describe!the!five!factors!that!affect!the!rate!of!chemical!reactions.!!
- Draw!and!label!the!lock@and@key!model,!including!enzyme,!substrate,!active!site,!and!product.!
- Explain!the!purpose!of!a!molecule!of!ATP!and!where!most!of!the!energy!is!stored!in!the!molecule.!
- Draw!the!structure!and!label!the!parts!of!a!molecule!of!ATP.!!!
- Describe!the!ATP@ADP!cycle.!!Include!what!is!and!is!not!recycled.!
- Explain!what!the!energy!is!used!for!when!a!phosphate!is!removed,!and!where!that!energy!initially!

comes!from.!!
- Describe!why!the!pyramid!shape!is!used!to!represent!energy,!biomass,!and!numbers!pyramids.!!!
- Draw!an!example!of!an!energy!pyramid!and!explain!how!energy!flows!through!each!level.!!Label!the!

trophic!level,!classify!the!type!of!organism!and!give!an!example!of!an!organism!at!each!level.!
- Explain!the!difference!between!how!autotrophs!and!heterotrophs!acquire!energy.!!
- Explain!the!significance!of!detrivores!(decomposers)!in!a!food!chain/food!web.!!!
- Use!a!Venn!Diagram!to!compare!and!contrast!photosynthesis!and!chemosynthesis.!
- Interpret!a!food!chain!or!food!web.!
- Calculate!the!energy,!number!of!organisms,!or!biomass!lost!between!trophic!levels.!
- Identify!a!trophic!level!based!on!a!description!or!diagram.!
- Classify!an!organism!depending!on!what!type!of!consumer!it!is!based!on!a!description!or!diagram.!
- Classify!an!organism!as!an!autotroph!or!heterotroph!based!on!a!description!or!picture.!
- Explain!where!all!energy!on!Earth!comes!from!and!the!overall!processes!it!goes!through!to!be!in!a!

usable!form!of!ATP!for!consumers!like!us.!!
- Write!and!interpret!the!chemical!formula!for!photosynthesis.!!Label!the!reactants!and!products.!
- Describe!the!significant!events!of!the!light@dependent!and!light@independent!reactions.!!Include!

which!reactants!and!products!are!a!part!of!each!stage.!!Highlight!what!will!be!released!as!a!product!
and!what!will!move!on!to!the!next!stage.!!Be!sure!to!include!locations.!!

- Explain!the!overall!goal!of!cellular!respiration.!
- Write!and!interpret!the!chemical!formula!for!cellular!respiration.!!Label!the!reactants!and!products.!!
- Describe!the!difference!between!aerobic!and!anaerobic!respiration.!!Include!the!difference!in!

overall!ATP!production.!!!
- Describe!the!significant!events!of!aerobic!respiration!(Krebs!Cycle!and!ETC)!AND!anaerobic!

respiration!(fermentation).!!Be!sure!to!start!each!process!with!glycolysis.!!Include!which!reactants!
and!products!(if!any)!are!a!part!of!each!stage.!!Be!sure!to!explain!where!each!process!occurs!in!the!
cell.!

- Describe!the!two!types!of!anaerobic!respiration.!!Include!what!is!used,!what!is!made,!and!examples!
of!organisms!that!do!each!process.!!

The following assessments will provide 
evidence of student learning:  
 
Classwork/Labs:  
@ Lab: Simulating a Chemical Reaction 
@ Practice: Putting it All Together 

(Enzymes) 
@ Activity: Making an ATP Model 
@ Practice: Putting it All Together (ATP) 
@ Practice: Energy Flow #1 
@ Practice: Energy Flow #2 
@ Lab Stations: Build a Food Web 
@ Practice: Photosynthesis Visual 

Summary 
@ Practice: Photosynthesis Concept Map 
@ Activity: Photosynthesis Relay 
@ Practice: Photosynthesis and Cellular 

Respiration Comparison 
@ Practice: Cellular Respiration Visual 

Summary 
@ Practice: Cellular Respiration Concept 

Map  
@ Activity: Journey of a Photon 
@ Practice: Vocabulary Review 
@ Practice: Biochemical Reactions 

Summary 
@ Practice: Putting it All Together 

(Energy Flow) 
 

Homework:  
@ Concepts 1-5 Study Guides  

 
Tests/Quizzes:  
@ Unit 3: Concepts 1-2 + Cumulative 
@ Unit 3: Concepts 3-5 + Cumulative 

 
Projects/Reports:  
@ Simulating a Chemical Reaction Lab 

Formal Lab Report (optional) 

Next Generation 
Science 
Standards by 
NSTA: 
HS@LS1@5!
HS@LS1@6!
HS@LS1@7!
HS@LS2@3!
HS@LS2@4!
HS@LS2@5!
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Day Learning Objectives Methods/Activities Assessments Homework NSTA 
Standards 

1 Enzymes -Discuss unit and packet being divided 
into 2 tests 
-Concept 1 Notes p.3-5 
-Introduce Lab p.6-9 
 

-Informal questioning and 
discussion 

-Work on Concept 1 
SG 
 

 

2 Enzymes  -Lab: Simulating a Chemical Reaction 
p.6-9 (get group data, collect class data, 
work on graph, analysis and conclusion 

-Informal questioning and 
discussion 

-Work on Concept 1 
SG 
 

 

3 Enzymes -Finish Lab p.6-9 and turn in  
-Practice: Putting it All Together 
(Enzymes) p.10 (finish for HW if you 
don’t in class) 

-Lab: Simulating a Chemical 
Reaction p.6-9 

-Work on Concept 1 
SG 
-Finish p.10 if you 
didn’t in class 

 

4 ATP  -Concept 1 SG due 
-Go over p.10 practice 
-Concept 2 ATP Notes p.11-13 
-Go over ATP Models p.14 

-Informal questioning and 
discussion 

-Work on Concept 2 
SG 

HS@LS1@6!
 

5 ATP -Work on ATP Models p.14 -Informal questioning and 
discussion 

-Work on Concept 2 
SG 

HS@LS1@6!
 

6 ATP 
 

-Finish and turn in ATP Models p.14 
-Work on p.15 Practice: Putting it All 
Together (ATP) when finished 
-Work on Concept 2 SG (if time) 

-ATP Model p.14 -Work on Concept 2 
SG 
-Finish p.15 if you 
didn’t in class 

HS@LS1@6!
 
 

7 Review -Concept 2 SG due 
-Go over p.15 practice 
-Review for test Concepts 1-2 + 
cumulative  

-Concept 2 SG 
-Informal questioning and 
discussion 

-Study for test HS@LS1@6!
 

8 Test -Unit 3 Energy Flow Test #1: Concepts 
1-2 + Cumulative 

-Test #1  HS@LS1@6!
 
 

9 Energy flow through ecosystems -Concept 3 Notes p.16-18 
-Practice: Energy Flow #1 p.19 

-Informal questioning and 
discussion 

-Work on Concept 3 
SG 

HS@LS2@4!
 

10 Energy flow through ecosystems  -Practice: Energy Flow #2 p.20 
-Start Lab Stations: Build a Food Web 
Part 1 Research p.21 

-Informal questioning and 
discussion 

-Work on Concept 3 
SG 

HS@LS2@4!
 
 

11 Energy flow through ecosystems -Lab Stations Part 2 Create p.22 
-Lab Stations Part 3 Analyze p.23 

-Lab Stations: Build a Food Web 
p.21-23 

-Work on Concept 3 
SG 
 

HS@LS2@4!
 



1 lab investigation and 2 lab activities with 
24 pages of details including materials you will 

need (listed below for each lab)

For the simulating a chemical 
reaction Lab

For the Make an ATP 
Model Activity
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For the Photosynthesis 
Relay activity



39-page CP Packet and 43-page Honors 
packet with all student handouts for the 

entire unit.  

The first two pages of the packet splits the unit into 5 concepts: 
Enzymes and Biochemical reactions, ATP, Energy Flow through 

Ecosystems, Photosynthesis, and Cellular Respiration.  Each concept 
is broken down into objectives and vocabulary that students will use 

to create study guides from. 

Energy Flow Unit © It’s Not Rocket Science 2016  1 

Unit Topic: Energy Flow 
  

Essential Question: How do living organisms obtain and use energy? 
 

 
 

Concept 1: 
Enzymes and Biochemical Reactions 

 
Objectives:  
 
1. Explain the overall function of enzymes 

in biochemical reactions, such as 
photosynthesis and cellular respiration. 

 
2. Draw and label energy diagrams of 

biochemical reactions (endothermic 
AND exothermic), including products, 
reactants, and activation energy. 

 
3. Describe the five factors that affect the 

rate of chemical reactions. 
 
4. Draw the lock-and-key model.  Make 

sure to label the enzyme, substrate, 
active site and product. 

 
Vocabulary:  
Chemical Reactions 
Activation energy 
Reactants 
Products 
Endothermic 
Exothermic 
Enzyme  
Active site 
Denaturation 

Concept 2: 
Adenosine Triphosphate 

 
Objectives:  
 
1. Explain the purpose of a molecule of 

ATP and where most of the energy is 
stored in the molecule. 

 
2. Draw the structure and label the parts of 

a molecule of ATP.   
 
3. Describe the ATP-ADP cycle.  Include 

what is and is not recycled. 
 
4. Explain what the energy is used for when 

a phosphate is removed, and where that 
energy initially comes from. 

 
Vocabulary:  
ATP  
ADP  
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Concept 3: 
Energy Flow through Ecosystems 

 
Objectives:  
1. Describe why the pyramid shape is 

used to represent energy, biomass, and 
numbers pyramids.   

 
2. Draw an example of an energy pyramid 

and explain how energy flows through 
each level.  Label the trophic level, 
classify the type of organism and give 
an example of an organism at each 
level. 

 
3. Explain the difference between how 

autotrophs and heterotrophs acquire 
energy.  

 
4. Explain the significance of detrivores 

(decomposers) in a food chain/food 
web.   

 
5. Use a Venn Diagram to compare and 

contrast photosynthesis and 
chemosynthesis. 

 
6. Interpret a food chain or food web. 
 
7. Calculate the energy, number of 

organisms, or biomass lost between 
trophic levels. 

 
8. Identify a trophic level based on a 

description or diagram. 
 
9. Classify an organism depending on 

what type of consumer it is based on a 
description or diagram. 

 
10. Classify an organism as an autotroph 

or heterotroph based on a description 
or picture. 

 
Vocabulary:  
Producer/autotroph 
Consumer/heterotroph 
Detrivore  
Carnivore 
Omnivore 
Herbivore 
Chemosynthesis 

Concept 4: 
Photosynthesis 

 
Objectives:  
1. Explain where all energy on Earth comes 

from and the overall processes it goes 
through to be in a usable form of ATP 
for consumers like us. 

 
2. Write and interpret the chemical formula 

for photosynthesis.  Label the reactants 
and products. 

 
3. Describe the significant events of the 

light-dependent reaction (ETC.) Include 
which reactants and products are 
involved.  Highlight what will be 
released as a product and what will move 
on to the second stage.  Be sure to 
include where the process occurs in the 
chloroplast. 

 
4. Describe the significant events of the 

light-independent reaction (Calvin 
Cycle.) Include which reactants and 
products are involved.  Highlight what 
will be released as a product and what 
will move on to continue in the cycle.  
Be sure to include where the process 
occurs in the chloroplast. 

 
Vocabulary:  
Photosynthesis 
Grana 
Stroma 

Concept 5: 
Cellular Respiration 

 
Objectives:  
1. Explain the overall goal of 

cellular respiration. 
 
2. Write and interpret the chemical 

formula for cellular respiration.  
Label the reactants and products.  

 
3. Describe the difference between 

aerobic and anaerobic respiration.  
Include the difference in overall 
ATP production.   

 
4. Describe the significant events of 

glycolysis. Include which 
reactants and products (if any) are 
involved.  Highlight what will be 
released as a product and what 
will move on to the next stage.  
Be sure to include where the 
process occurs in the cell. 

 
5. Describe the significant events of 

the Krebs Cycle. Include which 
reactants and products are 
involved.  Highlight what will be 
released as a product and what 
will move on to the next stage.  
Be sure to include where the 
process occurs in the 
mitochondria. 

 
6. Describe the significant events of 

the Electron Transport Chain. 
Include which reactants and 
products are involved.  Highlight 
what will be released as a product 
and what will move on to the next 
stage.  Be sure to include where 
the process occurs in the 
mitochondria. 

 
7. Describe the two types of 

anaerobic respiration.  Include 
what is used, what is made, and 
examples of organisms that do 
each process. 

 
Vocabulary:  
Inner membrane 
Matrix  
Aerobic 
Anaerobic 
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Along with practice, lab station answer sheets, and lab 
investigation handouts, each packet also includes 
Cornell note outlines that go along with each 

PowerPoint. 

Cornell Notes leave a margin for students to highlight terms and write questions 
as they go back and study their notes.  Cornell Notes also leave room at the end 
of notes for students to summarize what they learned.  The CP summary sections 

have questions to help them summarize. 

Sample: CP Concept 1 Notes (Cornell Notes Outline)
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Concept 1 Notes: Enzymes and Biochemical Reactions 
Questions/Vocabulary 

 
    Chemical reactions 
  
     
 
    Activation energy 
 
      
 
    Reactants 
 
 
 
    Products 
 
     
 
 
    Types of Reactions 
 
 
     Endothermic     Exothermic 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
    Key Biochemical Reactions 
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Enzymes 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Lock and Key Model 
 
 
 
 
 
 
 

 
 
 
     
    Breaking bonds 
 
 
 
 
     
 
 
 
 
 
 

Forming bonds  
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    Denaturation  
 
       
 
 
 
       
 
 
 
 
 
     
 
 
 

Ways to change the rate of a chemical reaction 
 
    1.        
 
 
 
 
    2.  
 
 
 
 
    3.    
 
 
      
     
    4.  
 
 
 

 
5.  
  

 
 
 
 

Explain how a chemical reaction occurs using the following terms:  reactant, 
Summary Concept 1 product, activation energy, bond, endothermic, exothermic, and rate.    
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Along with practice, lab station answer sheets, and lab 
investigation handouts, each packet also includes 
Cornell note outlines that go along with each 

PowerPoint. 

Cornell Notes leave a margin for students to highlight terms and write questions 
as they go back and study their notes.  Cornell Notes also leave room at the end 
of notes for students to summarize what they learned.  The CP summary sections 

have questions to help them summarize. 

Sample: Honors Concept 3 Notes (Cornell Notes Outline)
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Concept 3 Notes: Energy Flow through Ecosystems 
Questions/Vocabulary 

 
    All energy comes from the   .  So how do we get energy? 
 
    Ways of Obtaining Energy 
 
     Producers     Consumers 
 
 
 
 
 
 
     
  
 
 
 
    How producers obtain their energy 
 
 
 
 
 
   
  
 
 
 
 
 
 
 
 
 
 
 
 

How consumers obtain their energy 
 
      
 
 
     4 Types of Consumers: 
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    Food Chains 
 

 
 

 
    Rule of 10  
 

 
     
 
 
 
 

 
 

    Trophic Levels 
 
      
 
   
  
 
 
 
 
 
 
   
   
 
 
 
 
 
 
     
    Food Webs 
 
 
 
 
    Trophic Pyramids 
 
 
 
 
     Energy Pyramid:  
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     Numbers Pyramid:  
 
 
 
 
 
 
     Biomass Pyramid:  
 
 
 
 
 
 
    Trophic Pyramid Example 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
  
 
 
 
   
  
 
 
 
             
Summary Concept 3           
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Packet also includes…
12 Practice handouts

Simulating a Chemical Reaction Lab
Making an ATP Model Activity
Photosynthesis Relay Activity
Journey of a Photon Activity

Food Web Lab Stations Activity
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Practice: Putting it All Together (ATP) 
Answer the following questions. 

1. Draw bonds to connect the following picture in order to show an ATP model.  Label the 3 parts.  Place a star 
on the bond that stores the most energy.  
 
 
 
 
 
 
 
 
 
 
 

2. Explain what happens when the 3rd phosphate is removed from the ATP.   
                

                 

                 

 
3. When would a 3rd phosphate be removed from ATP?  

                

                 

 
4. In what process is ATP produced?             

 
5. In what organelle does this process happen?             
 
6. Describe what must come together in order for ATP to be made.  

                

                 

 
7. Where does the energy come from that is used to attach a 3rd phosphate to ADP?   

                

                 

 
8. What macromolecule will your body break down first in order to get ATP?  Second?  Last?  Never?  

                

                 

 
9. In the ATP-ADP cycle, what is being recycled over and over again?         

 
10. What is not being recycled?             
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Practice: Energy Flow #1 
Answer the following questions about the food web below.  

1. Which organism(s) are producers?  
 
 

2. Which organism(s) are autotrophs?  

 

3. Which organism(s) are herbivores?  
 
 

4. Which organism(s) are carnivores?  
 
 

5. Which organism(s) are omnivores?  
 
 

6. Which type of heterotroph is missing from this food 
web?  

 

7. Which organism would be at the top of the trophic pyramid?  

 

8. What does the arrow going from the grass to the grasshopper mean?  Why do the arrows only go in one 
direction?  

 

 

 
9. Choose one food chain from the food web above.  Draw it in the space below.   Then create a trophic 

pyramid of it.  Be sure to label the trophic level number, name, and amount of energy available at each 
level.  
 
 
 
 
 
 
 

10. Come up with your own food chain below.  Include at least 3 organisms, one of which should be a 
human.  Then create a trophic pyramid.  Be sure to label the trophic level number, name, and amount of 
energy available at each level.  
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Practice: Photosynthesis and Cellular Respiration Comparison 
 
Part 1: Fill in the chart below, showing the similarities and differences between these two processes.  
 

  Photosynthesis Cellular Respiration 

Equation 
  

 

Endo/Exo 
  

Reactants 
  

Products 
  

Step One 
Name:  

Location: 

Uses:  

Makes:   

 

Name:  

Location: 

Uses:  

Makes:   

 

Step Two 
Name:  

Location: 

Uses:  

Makes:   

 

Name:  

Location: 

Uses:  

Makes:   

 
 
Part 2: Sketch a simple picture or diagram to show how these processes create a cycle between a producer and 
a consumer.  (Ex. Grass and a cow.)  
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Red Drum (Redfish) 

Dolphin 

The Red drum fish (or redfish, or spottail bass, or simply “reds”) 

can live up to 40 years old – unless they get caught by a 

fisherman because they are very popular game fish!  They love to 

eat smaller fish like menhaden, and can even be known to eat 

small crabs and shrimp that inhabit the estuaries they live in.  

Dolphins are some of the most 

interesting creatures of the 

ocean and can always be found 

swimming along coastal 

marshes.  They form very tight 

bonds and care for the elderly 

and sick much like humans do.  

Only one side of a dolphin’s 

brain sleeps at a time so the 

other can stay awake and keep 

them breathing.  They eat 20-50 

lbs of small and large fish a 

day, such as menhaden and 

redfish.   

Scan this QR Code 

and fast forward 

to 1:50 to watch a 

Dolphin catch a 

redfish for dinner!  

The video has 

music so please 

mute it. 
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Includes access to Paperless Digital 
versions of the student packets that can be 
used in Google Drive™ or Microsoft OneDrive™

Perfect for teachers in 1:1 classrooms, looking to integrate more 
educational technology, or go PAPERLESS!  Get all of the same content, 
organization, and ease of the paper packets, without all of the copies!

© It’s Not Rocket Science 



6 Powerpoints of Notes
5 different concepts – CP and Honors versions for each

Over 125 slides, all with editable text
Fully animated presentations in slide show mode

Sample: CP Concept 1 Notes slides

Sample: Honors Concept 2 Notes slides

Sample: CP Concept 3 Notes slides
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6 Powerpoints of Notes
5 different concepts – CP and Honors versions for each

Over 125 slides, all with editable text
Fully animated presentations in slide show mode

Sample: Honors Concept 5 Notes slides

Sample: CP Concept 4 Notes slides
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Assessments
8 Multiple Choice and Open Response Tests

Test #1 = Concepts 1-2
Test #2 = Concepts 3-5

CP and Honors
Versions A and B for both Tests 

(MC rearranged to prevent cheating)
Answer Sheets and Detailed Answer Keys

+ Editable Versions of Tests

Sample: Cp Answer Sheet
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  Test A 
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Concept 1 Open Response 
 
10. Fill in the blank using the vocabulary in the word bank.  (8 pts) 

 
Chemical reactions change  A   and produce   B . The activation    C  
is required in order for a chemical reaction to occur.  There are two kinds of chemical 
reactions,    D  and     E  . An example of a reaction that releases energy is       
F .  An example of a reaction that absorbs energy is     G . In order to make 
products, all chemical reactions break or form  H .  
    

11. Draw an energy diagram for an exothermic reaction.  Label the parts of the diagram that show 
the reactant energy, the product energy, and the activation energy.  Do not include an enzyme. 
(7pts) 

 
12. We discussed five factors that affect the rate of chemical reactions: temperature, pH, substrate concentration, 

catalysts, and competitive inhibitors.  Describe how each one specifically affects the rate of a chemical reaction. (5 
pts)  

 
 

Concept 2 Multiple Choice 
 

13. Which macromolecule found in the food you eat will your cells break down first to get ATP? 
A. Carbohydrates  B. Lipids   C. Proteins   D. Nucleic Acids 
 

14. Which phrase best describes the function of the ATP molecule? 
A. absorbs energy  B. increases energy  C. stores energy   D. creates energy 
 

15. Energy is released from an ATP molecule for cellular processes when it 
A. converts a phosphate group to ADP 
B. attaches an extra phosphate group. 
C. loses a phosphate group. 
D. produces a sugar molecule. 

 
16. Which of the following reactions directly provides chemical energy for most cell functions? 

A. ADP  ATP + P  B. ADP + P  ATP 
C. ATP + P  ADP   D. ATP  ADP + P 

 
17. Where does your body get the energy for reattaching a third phosphate to ADP, creating ATP? 

A. from the sun  B. usually from carbs  C. from nucleic acids  D. from breaking ATP 
 
For questions 18-20, use the picture to the right to answer them.  
 
18. All of the following parts make up an ADP molecule EXCEPT 

A. structure A  B. structure B   
C. structure C  D. structure D 
 

19. Which structures pictured would make up an ATP molecule? 
A. A and B only  B. A, B and C 
C. A, B, C, and D  D. C and D only 

 
20. Between which two letters will the bond break to release energy? 

A. A and B  B. B and C 
C. C and D  D. B and C and C and D 
 

 

Word Bank: 
 Bonds 
 Cellular 

Respiration 
 Energy 
 Endothermic 
 Exothermic 
 Photosynthesis 
 Products 
 Reactants 
 

  Test A 
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Energetics Unit Test 1 Answer Sheet 
Concept 1 
 
1. _______2. ________3. _______4. _______5. _______ 6. _______ 7. ______8. _______9. _______ 
   
10.  A.       E.       
 

B.       F.      
 
C.       G.      

 
D.       H.      

  
 
11.   
 
 
 
 
 
 
 
 
 
12. temperature:  

 

pH: 

 

substrate concentration:  

 

catalysts:  

 

competitive inhibitor: 

 

Concept 2 

13. ______14. ______ 15. _______16. _______17. _______18. _______19. _______20. _______ 
 
21.  
 
 
 
 
 
 

10. WORD BANK 
Bonds 
Cellular Respiration 
Energy 
Endothermic 
Exothermic 
Photosynthesis 
Products 
Reactants 
 

  Test A 
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22.         
 
23.         
 
24.         
 
25.         
 
26.             
 
 
Cumulative 

27. ________28. _______29. _______30. _______31. ________  32. _______33. _______  
  
 
34. 1.) _________ 2.) _________    3.) _________    4.) _________    5.) _________ 
 
35. IV ____________________________________  DV______________________________________ 
 
36. 
 

 

37.  A. _____________________________ E. _____________________________  

B. _____________________________ F. _____________________________ 

C. _____________________________ G. _____________________________ 

D. _____________________________  

 

38.  A.  

 

B.  

 

C.  

 

D.  

 

E.  

 

F.  

 

G.  

 

H. 

37. WORD BANK 
Benign 
Cancer 
Carcinogen(s) 
Death 
External 
Internal 
Malignant 
Metastasize 
Tumor(s) 
 

38. WORD BANK 
Cell wall 
Central vacuole 
Cytoplasm 
Golgi apparatus 
Mitochondria 
Nucleus 
Ribosomes 
Rough ER 
 

Honors Biology Test A 
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B.  Name one type of heterotroph not pictured in this food web.  What is its importance in an ecosystem?  (2pts) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
10. Draw an example of an energy pyramid for the following food chain: Seeds  Rodents  Hawks.  Assume seeds 

start with 1500 Calories.  Include: name of organism, trophic level number, name of trophic level, and amount of 
energy present at each level.  What is the trend energy shows as it moves up through trophic levels? (6 pts) 

 
11. What is the difference between a primary consumer and a secondary consumer?  Provide an example of each. (3 pts) 
 
 
Concept 4 Multiple Choice  
 
12. Which of the following are products of the light-dependent reactions of photosynthesis that are utilized in the light-

independent reactions (Calvin Cycle)? 
A. CO2 and glucose    B. H20 and O2 
C. O2 and glucose    D. ATP and NADPH 

 
13. Photosynthesis is performed in order to 

A. make ATP for humans   B. build proteins in plants 
C. store chemical energy   D. A and C 

 
14. During photosynthesis, different gases move in and out of plant cells.  Which phrase best represents the net flow of 

gases involved in photosynthesis? 
A. Carbon dioxide moves in; oxygen moves out  B. Oxygen moves in; carbon dioxide moves out 
C. Carbon dioxide moves in; nitrogen moves out  D. Oxygen moves in; nitrogen moves out 

 
15. Why is the presence of chlorophyll in plants important? 
 A. It assembles the sugar    
 B. It creates ATP to power the process 
 C. It captures water to be used in the process  
 D. It absorbs the solar energy needed to create the sugar 
 
 
Concept 4 Open Response 
 
16. Write the balanced chemical equation for photosynthesis.  (4 pts)  

 
17. Explain the purpose of the light-dependent reaction in photosynthesis.  Include where it happens in the chloroplast, 

what reactant is used, what product is made, and what moves on to the next step in the process. (5 pts) 
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NGSS Alignment Overview 

A helpful resource for teachers using the Next Generation Science 
Standards* that shows alignment of the unit to Next Gen standards, 

science and engineering practices, and crosscutting concepts. 

Document also includes a list of suggested introductory 
phenomena.  Tips for transitioning to NGSS can be found on my 

blog here.  Tips for using phenomena can be found here. 

*Note: NGSS is a registered trademark of Achieve. Neither Achieve nor the lead states and
partners that developed the Next Generation Science Standards were involved in the

production of this product, and do not endorse it

https://www.itsnotrocketscienceclassroom.com/2018/05/transitioning-to-next-generation.html
https://www.itsnotrocketscienceclassroom.com/2018/05/using-phenomena-to-teach-ngss.html
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LEGAL NOTICE
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went into this resource. By purchasing this 
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contents are licensed to you for your 
classroom/personal use only as a SINGLE 
user. In accordance with the Digital 
Millennium Copyright Act, I retain the 
copyright and reserve all rights to this 
product.  With the license you purchased:
You may:
• Use this item for your own classroom,

students, or for your own personal use.
• Buy additional licenses for others to use

this product (at a discount) by visiting
your TpT “My Purchases” page.
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others buy it in blog posts, at PD
workshops, or other venues as long as
credit is given to my store with a direct
link to my store/product.

You may NOT:
• Upload this product to any unsecured

website or server that other teachers
could access for free.

• Give this product to others without the
purchase of an additional license for
them (this includes emailing, printing
copies, or sharing through a website,
cloud or other network.)

• Copy or modify any part of this
document for others for free or for sale.
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WANT TO SHARE YOUR THOUGHTS?

If you enjoy this resource, PLEASE leave feedback for me!  
I’d love to hear specifically what you enjoyed and how you 
used this in your classroom so that I can continue to create 
resources that are beneficial to you and your students.  Your 
encouragement and feedback mean so much to me!

If you have negative feedback, I would love for you to 
email me first (itsnotrocketsciencestore@gmail.com) so that I 
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