Photosynthesis Projects
10 Problem Based Learning Projects

for Middle School
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v 10 Hands-On PBL Activities
v Real-World Science Applications
¥ Flexible & Easy to Implement

¥ NGSS-Aligned for Middle School
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Your Activities

10 Hands-On PBL Activities — Engage students
with creative, inquiry-based projects on
photosynthesis.

Real-World Science Applications - From growing
gardens to debating artificial photosynthesis,
students think like scientists.

Flexible & Easy to Implement - Clear objectives,
descriptions, and deliverables for each project.

NGSS-Alighed for Middle School - Supports key
standards in life science, ecosystems, and
engineering design.
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10 PBL Projects

Photosynthesis Project-Based Learning Activities
Middle School Science

Each of these projects encourages students to engage with the concept of
photosynthesis actively, apply it in various contexts, and demonstrate their

understanding in creative and practical ways. By doing so, students are likely to gaina

deeper and more lasting understanding of photosynthesis and its role in the
environment.

3. Design an Experiment to Test Photosynthesis Variables

Objective: Students will investigate how different variables affect the rate of
photosynthesis,

Description: In small groups, students will design and eonduct experiments to test how
changing variables such as light intensity, carbon dioxide concentration, or leaf surface
area affects the rate of photosynthesis,

ble: A scientific report including hypothesis, experimental design, data

1. Grow a Garden

Objective: Students will understand the practical applications of phot
growing a garden.

Description: Students will create a small garden, either in the school ¥
containers in the classroom, They will select plants, research the best
growth, and apply their knowledge of photosynthesis to cultivate hea

Deliverable: A garden journal documenting plant growth, sunlight expd
schedules, and observations of the photosynthesis process in action. §
present their findings and reflections on how photosynthesis contrib
of their plants,

2. Photosynthesis Role Play

Objective: Students will explain the photosynthesis process by acting
different components.

Description: Students will be assigned roles such as sunlight, water m
diexide, chiorophyll, and glucose, They will write scripts and perform §
illustrates the steps of photosynthesis.

Deliverable: A recorded performance of the skit, along with a written
demonstrates their understanding of each component's role in photo

5. Photosynthesis Comic Book

Objective: Students will create a comic book that explains the photosynthesis process in
a narrative format.

Description: Each student or group of students will create a comic book that tells the
stary of a carbon atom going through the process of photosynthesis. The comic should
include accurate scientific details but presented in a way that's engaging and accessible
toyounger audiences.

Deliverable: A comic book with illustrations and narrative text, which could be shared
with elementary students to teach them about photosynthesis,

6. Photosynthesis Infographic Design
Objective: Students will synthesize their knowledge of photosynthesis into an
informative and visually appealing infographic.

Description: Students will use digital tools or traditional art materials to create an
infographic that explains the photosynthesis process, induding light absorption, energy
conversion, and oxygen production.

Deliverable: An infographic that could be displayed in the classreom or around the
school to educate others about the importance of photosynthesis.

n, analysis, conclusion, and reflection on what the results tell us about the
nthesis process.

nthesis and Respiration in a Closed Ecosystem
: Students will demaonstrate the relationship between photosynthesis and
respiration within a closed ecosystem,

ion: Using 2-liter bottles, create a closed terrarium that includes both plants and
imals (like insects or snails), Students will observe and record changes in the

m, focusing on how the processes of photosynthesis and respiration balance

ef.

Ble: An abservation log and analysis of the cdosed ecosystem's sustainability,
ith a presentation on how photesynthesis and respiration are crucial for life




7. Algae Biofuel Project

Objective: Students will explore the concept of biofuels and the role of photosynthesis
in producing alternative energy sources.

Description: Students will research how algae can be used to create biofuels through the
process of photosynthesis. They will simulate the production of algae biofuel in a
controlled experiment and discuss the potential impact on energy and the environment.

Deliverable: A report or presentation that outlines their findings on algae biofuel
proeduction, including the benefits and challenges, and how photosynthesis is vital to
this alternative energy source.

8. Photosynthesis Board Game Creation

Objective: Students will create an educational board game that teaches players about
the stages of photesynthesis.

Description: Students will design a board game where players collect components (like
carbon dioxide, water, and sunlight) and convert them into glucose through a series of
challenges or questions about photosynthesis. Game mechanics should include
elements such as "energy transfer” or "chlorophyll power-ups.”

Deliverable: A playable board game with instructions, game pieces, and cards, which
they will present and explain to the class.

9. The Leaf Structure Exploration

Objective; Students will investigate the structure of a leaf and its relationship to the
photosynthetic process.

Deseription: Students will use microscopes or magnifying glasses to examine different
types of leaves, They will analyze how the structure of leaves, including stomata and
chloroplasts, facilitates photosynthesis, and create a detailed report or model.

Deliverable: A lab report with diagrams and photographs of their observations or a 3D
leaf model that highlights the parts involved in photosynthesis.

10. Photosynthesis Debate: Artificial vs. Natural

Objective: Students will critically evaluate the efficiency and environmental impact of
artificial photosynthesis compared to natural photosynthesis.

Description: Students will be divided into two groups to research and debate the
potential and challenges of artificial photesynthesis technology. One group will defend
natural photosynthesis as the superior process, while the other will argue for the
benefits of artificial methods.

Deliverable: A structured debate, followed by a reflective essay from each student
discussing what they learned and their views on the future of photosynthesis
technology.




