
 

 

 
Grades 9-12 
Objective: Conduct a detailed study of the eclipse's impact on insect behavior, integrating 
concepts from biology, physics, and environmental science. 

• Begin the lesson by asking students what they know or have heard about eclipses. Write 

down their responses on the board. 

• Present the different types of eclipses: solar eclipses and lunar eclipses. 

o Explain the key characteristics of each type: 

▪ Solar Eclipse: When the Moon passes between the Earth and the Sun, 

blocking out the Sun's light. 

▪ Lunar Eclipse: When the Earth passes between the Sun and the Moon, 

causing the Earth's shadow to be cast on the Moon. 

o Discuss the scientific principles behind eclipses: 

▪ Solar Eclipse: Explain the alignment of the Earth, Moon, and Sun, leading 

to the casting of the Moon's shadow on Earth. 

▪ Lunar Eclipse: Describe the alignment of the Earth, Moon, and Sun, 

causing Earth's shadow to fall on the Moon. 

• Use visual aids, diagrams, and videos/animations to illustrate the eclipse phenomena 

and their causes. 

o NASA's Guide for Grades 5-8: This section on NASA's website offers detailed 

explanations of eclipses tailored for middle school students. It breaks down the 

concepts into easily understandable segments and may include interactive 

elements or animations to enhance understanding. 

o NASA's Scientific Visualization Studio: Here, you can find detailed animations and 

diagrams that illustrate different types of eclipses, such as annular and total 

solar eclipses. These resources explain how eclipse shadows differ for observers 

on Earth and why eclipses don't occur every month. The animations provide a 

vivid representation of phenomena like the "ring of fire" during an annular 

eclipse and the darkness of a total eclipse. 

o NASA's New Solar Eclipse Educational Materials: NASA has released new 

resources focused on solar eclipses. These materials are designed to aid in 

understanding and safely observing solar eclipses. They might include interactive 

tools, videos, and educational guides that can be beneficial for learners of all 

ages. 

o ESA's Eclipse Science: The European Space Agency's website offers a historical 

and scientific perspective on eclipses. It discusses key milestones in eclipse 

observation and research, such as the first successful total eclipse photograph 

and the discovery of helium during an eclipse. This resource provides a deeper 

insight into the scientific significance of eclipses throughout history. 



 

 

 
• In-Depth Research (Week before): 

o Begin by discussing and reviewing past studies on animal behavior during 

eclipses.  

▪ Encourage students to explore various resources, including scientific 

journals, articles, and documentaries, to gain insights into existing 

knowledge in this area. 

• General Observations: Many accounts suggest that animals 

display behavior typical of nightfall during eclipses. Birds often fall 

silent, bees return to their hives, and crickets and frogs become 

more active. There's a wealth of anecdotal evidence about such 

behaviors, but systematic scientific studies are relatively rare. 

o What do plants and animals do during an eclipse? 

(sciencenews.org) 

• Specific Animal Responses: Different animal species have shown 

various responses to eclipses. For example, orb weaver spiders 

have been observed dismantling their webs during an eclipse, 

similar to their nightly behavior. Captive chimpanzees were seen 

scaling a climbing structure and facing the obscured sun during an 

annular eclipse. Additionally, crustaceans and zooplankton have 

been reported to swim upward towards the dark during eclipses, 

mimicking their night-time behavior. 

o What do plants and animals do during an eclipse? 

(sciencenews.org) 

• Influence on Communication and Courtship in Birds: The sudden 

darkness of a solar eclipse can disrupt the visual displays and 

songs used by birds for courtship and establishing territories. 

Visual displays, like the tail feathers of peacocks, become less 

effective in the diminished light. Similarly, the perception and 

interpretation of bird songs can be affected, leading to potential 

mating challenges and changes in courtship rituals. 

o The Impact of Solar Eclipses on Animal Behavior 

(absoluteeclipse.com) 

• Impact on Migration Patterns: Some species that rely on celestial 

navigation, like certain birds and butterflies, can become 

disoriented during a solar eclipse. This disorientation can lead to 

disruptions in their migration routes and altered population 

dynamics. 

https://www.sciencenews.org/article/2017-solar-eclipse-animals
https://www.sciencenews.org/article/2017-solar-eclipse-animals
https://www.sciencenews.org/article/2017-solar-eclipse-animals
https://www.sciencenews.org/article/2017-solar-eclipse-animals
https://blog.absoluteeclipse.com/solar-eclipse-effect-on-animals/
https://blog.absoluteeclipse.com/solar-eclipse-effect-on-animals/


 

 

 
o The Impact of Solar Eclipses on Animal Behavior 

(absoluteeclipse.com) 

• Diverse Reactions in Different Environments: The reaction to 

eclipses can vary widely among animals in different environments. 

For instance, studies have shown varying responses from dairy 

cattle, spiders, and fish in different locations during eclipses. 

Some animals, like certain fish species, cease their feeding 

activities and seek shelter, while spiders in natural light conditions 

break down their webs. 

o https://davidson.weizmann.ac.il/en/online/askexpert/how

-do-animals-react-solar-eclipse  

o Development of Research Plan: Guide students in developing a detailed research 

plan focused on studying insect behavior during the upcoming eclipse. 

Emphasize the importance of clear research objectives, hypotheses, and 

methodologies. 

▪ Defining Research Objectives 

• Objective Clarity: Clearly define what you want to learn about 

insect behavior during the eclipse. For example, "To investigate 

changes in flying activity of bees during a solar eclipse." 

• Relevance: Ensure that the objectives are relevant to the field of 

entomology and contribute to existing knowledge. 

▪ Formulating Hypotheses 

• Hypothesis Development: Based on preliminary research, develop 

hypotheses. For instance, "Bees will reduce their flying activity 

during the total eclipse phase." 

• Predictive and Testable: Hypotheses should be capable of being 

confirmed or refuted through your observations and experiments. 

▪ Research Methodology 

• Selection of Insects: Decide which insect species to study. 

Consider factors like the species' prevalence during the eclipse 

and ease of observation. 

• Data Collection Techniques: Plan for systematic data collection. 

This could include video recording, direct observation, or using 

tracking devices. 

• Controlled Variables: Identify and control variables that could 

affect the outcome, such as weather conditions, time of day, and 

geographical location. 

▪  Experimental Design 

https://blog.absoluteeclipse.com/solar-eclipse-effect-on-animals/
https://blog.absoluteeclipse.com/solar-eclipse-effect-on-animals/
https://davidson.weizmann.ac.il/en/online/askexpert/how-do-animals-react-solar-eclipse
https://davidson.weizmann.ac.il/en/online/askexpert/how-do-animals-react-solar-eclipse


 

 

 
• Pre-Eclipse Observations: Conduct observations before the eclipse 

to establish baseline behavior. 

• During Eclipse Observations: Plan for continuous observation 

during the eclipse, focusing on phases like partial, total, and post-

eclipse periods. 

• Post-Eclipse Analysis: Schedule observations after the eclipse to 

study any lasting effects or return to normal behavior. 

▪ Data Analysis 

• Quantitative and Qualitative Analysis: Use statistical tools to 

analyze numerical data and qualitative methods for observational 

data. 

• Comparative Analysis: Compare the behavior of insects during 

different eclipse phases and with the baseline data. 

▪ Documentation and Reporting 

• Record Keeping: Keep detailed records of observations, including 

times, weather conditions, and insect behaviors. 

• Research Paper Writing: Teach students how to write a scientific 

paper, including introduction, methodology, results, discussion, 

and conclusion. 

▪  Ethical Considerations 

• Impact on Insects: Ensure that the study does not harm the 

insects or their habitat. 

• Data Integrity: Emphasize the importance of honest and accurate 

data recording. 

▪ Collaboration and Peer Review 

• Teamwork: Encourage collaboration among students for various 

aspects of the project. 

• Peer Review: Have students review each other's plans and provide 

feedback for improvements. 

▪ Use of Technology 

• Tech Integration: Utilize technology such as GPS trackers, digital 

cameras, and software for data analysis. 

• Online Resources: Make use of online databases and journals for 

research and reference. 

o Scientific Observation & Data Collection (During the Eclipse): 



 

 

 
▪ Preparation: Provide students with the necessary scientific tools, 

including light meters, temperature sensors, clipboards, and observation 

sheets. 

▪ Data Collection: During the eclipse, students should collect both 

quantitative and qualitative data on insect behavior. Encourage them to 

record observations regarding changes in insect activity, such as flight 

patterns, feeding behavior, and movement. 

▪ Instrument Use: Teach students how to use scientific instruments 

accurately, ensuring they capture precise measurements of light intensity 

and temperature variations during the eclipse. 

o Data Analysis & Scientific Reporting (1-2 days after): 

▪ Data Compilation: In the days following the eclipse, guide students in 

compiling the data collected by the entire class. This collaborative effort 

can lead to a more comprehensive dataset. 

▪ Statistical Analysis: Introduce students to statistical methods for data 

analysis, including graphing, calculating means and standard deviations, 

and conducting hypothesis tests if applicable. 

▪ Scientific Reporting: Have students write individual scientific reports 

detailing their findings, methodology, and implications. Encourage them 

to interpret their data and discuss the impact of the eclipse on insect 

behavior. These reports can serve as an excellent opportunity to 

strengthen their scientific writing skills. 

o Group Discussion & Reflection (1 day after): 

▪ Broader Impacts of Celestial Events: Facilitate a group discussion where 

students reflect on the broader impacts of celestial events on Earth's 

ecosystems. Encourage them to connect their findings to the larger 

ecological context and discuss how such events may affect various 

species and ecosystems. 

▪ Interdisciplinary Studies: Promote a discussion about the importance of 

interdisciplinary studies in understanding natural phenomena. Encourage 

students to recognize how combining knowledge from biology, 

astronomy, and environmental science contributes to a more 

comprehensive understanding of ecological processes. 

o Cross-Grade Activities: 

▪ Community Sharing: Organize a school-wide or community event after 

the eclipse, where students can present their findings and experiences. 

This can include poster presentations, oral presentations, or interactive 

exhibits to engage the broader community. 



 

 

 
▪ Art Integration: Encourage students to express their observations and 

insights creatively. Ask them to create art pieces inspired by their eclipse 

and insect observations, such as paintings, sculptures, or digital art. 

▪ Continued Observation: Encourage students to continue observing insect 

behavior in the days following the eclipse to note any prolonged effects 

or changes. This can be done as an ongoing project to foster a deeper 

understanding of the subj 


