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“Teach Students to Make Observations in the Field” 
 

Training Sheet 
 

  
  

1.       Watch this training video to get a broad overview (20 minutes): 

http://beetlesproject.org/resources/for-program-leaders/making-observations/#1447712354627-c33c4e54-d5ce 

“I notice...” (senses); “I wonder...” (questions/ reverence); “It reminds me of...” (connectedness) -- key activity 

2.       Watch this video (right margin of linked content, below) that further demonstrates the activity (6 minutes): 

 http://beetlesproject.org/resources/for-field-instructors/notice-wonder-reminds/ 

3.       Field card – print this card and study it. The teacher takes this card into the field with students to lead the “I 
notice...; I wonder...; It reminds me of...” activity, which will quickly become a routine. 

http://beetlesproject.org/cms/wp-content/uploads/2015/12/Field-Card.pdf 

4.       Read the explanation of the activity in more depth here in the Instructor’s guide: 

http://beetlesproject.org/cms/wp-content/uploads/2015/12/I-Notice-I-Wonder-It-Reminds-Me-Of.pdf 

_____________________________________________________________ 

Incorporate the training 
The “training of teachers” script found in the overview training video link above is explained in this pdf: 

http://beetlesproject.org/cms/wp-content/uploads/2015/12/Making-Observations.pdf 

While you don’t need to read all of this, please read pages 8-9, numbers 13, 14, 15, 16, 18, and 20 for very simple but 
effective sensory activities that will help your students gain more focused observations in nature. 

Hand lenses.  Numbers 21-27 (pages 9-11) train teachers to help students properly use hand lenses. Download the 
instructor guide and click on the embedded video, both included here: 

http://beetlesproject.org/resources/for-field-instructors/hand-lens-intro/ 

 
 

Resources from the BEETLES™ program of The Lawrence Hall of Science at the University of California, Berkeley 

 

http://beetlesproject.org/resources/for-program-leaders/making-observations/#1447712354627-c33c4e54-d5ce
http://beetlesproject.org/resources/for-field-instructors/notice-wonder-reminds/
http://beetlesproject.org/cms/wp-content/uploads/2015/12/Field-Card.pdf
http://beetlesproject.org/cms/wp-content/uploads/2015/12/I-Notice-I-Wonder-It-Reminds-Me-Of.pdf
http://beetlesproject.org/cms/wp-content/uploads/2015/12/Making-Observations.pdf
http://beetlesproject.org/resources/for-field-instructors/hand-lens-intro/
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Grade 4 Science 
I. General Nature Study - Overview & Preparation 

 

Suggested time given to teach Science by grade level: 

K-2 Minimum 2 times per week (45 minutes to 1 hour, each). In addition, read a brief life of a 
scientist, Catholic scientist or excellent nonfiction science tradebook. 

3-4 Minimum 3-4 times per week (45 minutes to 1 hour, each). In addition, read a brief life of a 
scientist, naturalist, Catholic scientist or nonfiction science tradebook.  

5-8 5 times per week (length of class period).  
 

Science Biographies  

In addition, read out loud at least one biography of a naturalist/scientist per month and discuss the 
wonder, reverence, and beauty these scientists and naturalists found in God’s creation, nature. Also, 
discuss how these scientists and naturalists have served others through their work.  

A list of recommended biographies is included below.  

 
 

Biographies of Scientists 

Read out loud at least one biography of a naturalist/scientist per month and discuss the wonder, reverence, 
and beauty these scientists and naturalists found in God’s creation, nature. Also, discuss how these scientists 
and naturalists have served others through their work. This list is shared with grades 1-5. 

 

Out of School and Into Nature by Suzanne Slade  (The Anna Comstock Story/Nature study) 

Planting the Trees of Kenya: The Story of Wangari Maathai by Claire Nivola  

A Weed Is a Flower: The Life of George Washington Carver by Aliki  

John Muir: America’s Naturalist by Thomas Locker 

The Girl Who Drew Butterflies, How Maria Merian’s Art Changed Science by Joyce Sidman  

The Tree Lady: The True Story of How One Tree Loving Woman Changed a City Forever by H. Joseph Hopkins 

Small Wonders by Matthew Clark Smith  (about Jean Henri Fabre/Insects) 

Blockhead: The Life of Fibonacci by Joseph D'Agnese, Hardcover  

The Friar Who Grew Peas, Fr. Gregor Mendel by Cheryl Bardoe 

Rachel Carson: Preserving a Sense of Wonder by Thomas Locker (about Rachel Carson/Environment) 

 

https://www.amazon.com/Blockhead-Life-Fibonacci-Joseph-DAgnese/dp/0805063056/ref=pd_bxgy_3/144-9715695-9217206?_encoding=UTF8&pd_rd_i=0805063056&pd_rd_r=a119801f-2396-4c5e-9ba3-d3d022c8a10d&pd_rd_w=DSyFm&pd_rd_wg=8HaEh&pf_rd_p=fd08095f-55ff-4a15-9b49-4a1a719225a9&pf_rd_r=0M03FDMAS94F1KE77R5M&psc=1&refRID=0M03FDMAS94F1KE77R5M
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Rachel Carson and Her Book That Changed the World by Laurie Lawlor 

Seeds of Change: Wangari’s Gift to the World by Jen Fullerton Johnson 

Into the Woods: John James Audubon by Robert Burleigh 

The Boy Who Drew Birds: A Story of John James Audubon by Jacqueline Davies 

Uncovering Plate Tectonics by Greg Young  (Alfred Wegener)  ISBN 978-0-7439-0560-2 

 The Girl Who Could Dance in Outer Space by Maya Cointreau (Mae Jemison/Space Flight) 

Maria Mitchell - The Soul of an Astronomer by Beatrice Gormley 

Neo Leo: The Ageless Ideas of Leonardo da Vinci by Gene Baretta 

Black Pioneers of Science and Invention by Louis Haber  ISBN 0152085661 

Five Brilliant Scientists by Lynda Jones  ISBN 0590480316 

Great Scientists by Jacqueline Fortey  ISBN 978-0-7566-2974-8 

Snowflake Bentley by Jacqueline Briggs Martin 

Me… Jane by Patrick McDonnell (about Jane Goodall/Chimpanzees) 

The Watcher by Jeanette Winter (about Jane Goodall) 

Using the Laws of Motion to Solve Problems by Kerri O'Donnell  (Sir Isaac Newton)  ISBN 978-1-4042-6079-5 

Isaac - The Scientist Who Changed Everything by Philip Steele  ISBN 978-1-4263-0114-8 

Isaac Newton by Kathleen Krull  ISBN 0-670-05921-8 

Shark Lady: The True Story of How Eugenie Clark Became the Ocean's Most Fearless Scientist by Jess Keating 

Swimming with Sharks: The Daring Discoveries of Eugenie Clark by Heather Lang 

The Brilliant Deep: Rebuilding the World’s Coral Reefs by Kate Messner 

Life in the Ocean: The Story of Oceanographer Sylvia Earle by Claire A. Nivola 

The Fantastic Undersea Life of Jacques Cousteau by Dan Yaccarino 

Marie Curie by Kathleen Krull  ISBN 978-0-670-05894-5 

Marie Curie by Philip Steele  ISBN 978-1-4263-0249-7 
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Four General Areas: Background of the Grade 4 Science Curriculum  

Please familiarize yourself well with the following four general areas of the elementary science curriculum: 
General Objectives, General Skills, Integration of Studies, and Nature Study/Field Journaling preparation. 

 

1) General Objectives in elementary science classes, Grades 1-5 
 

The overall objective of instruction is that the student come to know, wonder about and understand nature as 
real and as a gift to reverence.  

We begin by discovering things in nature that really exist, that have real being, and we come to know them 
through our senses. We take time to really “see” these beings; we observe closely with all our senses and we 
wonder (ask questions) and reflect on relations. 

We teach about real living organisms in nature and learn about their structures and functions, life cycles, 
offspring, habitats and ecosystems by beginning with each organism itself as a whole. 

Success in our approach results from field work that takes place outdoors in nature; we observe real organisms 
outside. While indoors, we continue observing real organisms by using terrariums, aquariums, ant farms, plant 
boxes, etc. With an attitude of reverence (considering other beings as gifts to receive) we observe, wonder, ask 
questions, record, analyze, see connections, classify and order.  

The abilities to understand, classify and order involve seeing relations between beings.  
 

We recognize that “relation” includes such things as connectedness (“It reminds me of…”), time (dates, times 
of day, seasons, sequences), place (geography, habitat, environment), relations that exist between organisms 
(ecosystems, symbiosis, generation -i.e. parent/offspring), relations that exist within organisms (body parts and 
body systems; the body and the body’s soul as its life-giving principle, etc.), and the relation of “knowing” that 
simple existence gives: when a being exists, it is able to be known by another. 
 

We understand the distinction between living and non-living things; we recognize the “form” (also called the 
“soul”) of a living being to be its “animating principle” -- what gives a living thing its life and makes it a whole. 
Living things include plants, non-rational animals and human persons. 

We learn to value nature as a gift from God and be a steward of natural resources. Learning to reverence 
nature, both living and nonliving, prepares one to become a steward of nature.  

Every effort is to be made to incorporate cross curricular touchpoints between science and all subjects 
including religion, math, Latin, literature, geography, health, history, art, music, etc. 

We learn that the Catholic Church has engaged in and supported the study of science throughout history. 

We learn about great experiments, inventions, and scientists’ lives throughout history. 

We learn about the basic properties and utilizations of various substances and materials.  

We learn about basic definitions and principles of energy through experience with common 
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phenomena and materials. 

We learn a basic understanding of climate, soil, rocks and minerals, the water cycle and patterns in 
the earth's physical features. 

We learn a basic understanding of the solar system and the universe. 

We learn to know and understand our human bodies according to our reality as persons, made in the image of 
God and in relation with him at all times and with others.  

We understand our place in relation with God and with all of creation both in humility as one creature among a 
multitude and according to our great dignity as beloved person. 

 

2) General Skills in elementary science classes, Grades 1- 5 
 

The student will: 

Learn to observe with all senses through nature walks. (Nature “walks” include planned, focused activities while 
outside.) 

Learn to appreciate, wonder and ask questions about living organisms and nonliving things in nature as much as 
possible. 

Distinguish easily through experience the differences between living and nonliving things (include technology in 
relation to nonliving things for older students). 

Learn to classify and identify organisms. Regarding classification in biology, we present the classical Linnaean 
taxonomic categories (Kingdom, Phylum, Class, Order, Family, Genus and Species). 

Use scientific nature journals while studying natural organisms. Each journal entry is to have a clear structure. 

Learn various means of recording, quantifying, analyzing and interpreting data.  

Learn to know the natural and built environments in their neighborhood, to observe the changes happening 
therein, and to know about their home region. 

Learn to obtain information about nature and the environment by observing, investigating and using a variety 
of source materials such as field guides and excellent nonfiction trade books. 

Learn to use simple research tools and to describe, quantify, compare and classify their observations. 

Learn to perform simple scientific investigations and experiments. 

Learn to represent information about the natural environment and its phenomena by different means, 
including models. 

Through observation, learn about the features of the changing of seasons and know how to describe how 
organisms adapt to the different seasons. 

Through experience, understand the transformation of a substance into another substance. 

Learn to care for living things. 

 



Diocese of Marquette           page 11               Grade Four Science Curriculum 

 

 

 

 

3) Integration of science study with other learning areas 
 

Nature, Creation, God, Scripture, Poetry and Literature, History,  Beauty, Goodness and Truth 

Frequently read poetry with nature themes out loud to your students, if possible related to the organism you 
are studying at the time. Memorize simple stanzas, then recite them while on nature walks. 

Read passages from scripture that relate to nature to help children see creation as good and beautiful and a gift 
from God. (See list in your binder.) Again, simple memorization with recitation while outdoors is encouraged. 

Share beautiful paintings, art and video of nature scenes and particular organisms with students.  

Choose science trade books that have the highest quality illustrations. 

Look for aspects of order and symmetry in the beauty of nature to point out to students. 

Explain how creation is an outward sign of God’s love and goodness. 

Help students understand connections between what we learn in nature study and other areas (i.e. care for 
ourselves and care for nature is inseparable from care for our neighbor). 

Connect the Ruah Woods Theology of the Body material you are studying with the study of all nature and 
creation in science to better understand the human person's unique role in nature and creation as child of God.  

Teach your students through the lives of scientists that scientific knowledge is a call to serve others. 

Teach topics in science from a historical point of view when you are able, such as the development of man's 
efforts at flight, advent of the microscope and other key experiments and discoveries. Plot these on your 
timelines. (Each student should keep a comprehensive working timeline to plot points of interest across all 
subject areas, including those of science.) 

Be comfortable using the term “creation” interchangeably for the term “nature” when appropriate. 

  

4) Outdoor Nature Study, Grades 3 - 5: BEETLES™ Activities and Nature Field Journaling 
To emphasize the importance outdoor nature study plays in this curriculum, the BEETLES™ Field Experience 
teacher training sheet was placed at the beginning of this document (page 3). 

 

OUTDOOR NATURE STUDY (BEETLES™), GENERAL 
A large component of our nature study approach in grades 3, 4, 5 is called the BEETLES™ program. 

BEETLES™ (Better Environmental Education Teaching, Learning, and Expertise Sharing) is a program of The 
Lawrence Hall of Science at the University of California, Berkeley, that provides professional learning sessions, 
student activities, and supporting resources for outdoor science class leaders. The goal is to infuse outdoor 
science programs everywhere with research-based approaches and tools to science teaching and learning that 
help them continually improve their programs. 

www.beetlesproject.org 

 

 

http://www.beetlesproject.org/
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TEACHER PREPARATION for BEETLES™ Lessons and Activities 

In order for you and your students to best profit from these excellent BEETLES™ materials you will need to 
make a commitment to read, reflect and practice doing these lessons yourself prior to teaching them. It would 
be appropriate for 3,4,5 teachers to have a day together early in the year to engage together with these 
materials. 

Teachers could on their own or together begin here to learn how to take students outdoors to make deep, 
accurate and awe inspiring observations: 

http://beetlesproject.org/resources/for-program-leaders/making-observations/ 

 

Watch the excellent 20 minute video on this page under the tab “watch session,” in particular the parts in the 
video where the class is outside in order to see how these practices are to be taught. 

See especially pages 7-16 in the link above that explain modeling sensory activities and modeling “I notice, I 
wonder, it reminds me of…” when outside with students. 

 See handouts in your binders as well.  

For the overview of what is covered in grades 3 ,4, 5 and access to these materials online see link below. Click 
on the links you will find on the right.  

http://beetlesproject.org/resources/for-field-instructors/ 

 

NATURE FIELD JOURNALING 

Journals are indispensable tools in natural history and science, and if journals are used well in outdoor science 
classes they can become an equally powerful part of a field instructor’s “toolkit.” Used strategically, journaling 
can help students to observe deeply and to engage in other science practices and critical habits such as simply 
paying attention to their surroundings. Journals also provide an invaluable venue for student reflection, which 
leads to our goal of reverence for creation.  

 

Nature Field Journaling teacher training from BEETLES™ 

Here is a link to training teachers in field journaling with students from the BEETLES project. See video and 
slides for a quick overview. 

http://beetlesproject.org/resources/for-program-leaders/field-journaling-with-students/#1447702870437-ba8
04ab5-cb15 

Good handouts from the BEETLES™ training in field journaling. Copies are in your binder. 

http://beetlesproject.org/cms/wp-content/uploads/2015/12/Field-Journaling-with-Students-handout.pdf 

http://beetlesproject.org/cms/wp-content/uploads/2015/12/Journaling-Prompts.pdf 

 

 

 

http://beetlesproject.org/resources/for-program-leaders/making-observations/
http://beetlesproject.org/resources/for-field-instructors/
http://beetlesproject.org/resources/for-program-leaders/field-journaling-with-students/#1447702870437-ba804ab5-cb15
http://beetlesproject.org/resources/for-program-leaders/field-journaling-with-students/#1447702870437-ba804ab5-cb15
http://beetlesproject.org/cms/wp-content/uploads/2015/12/Field-Journaling-with-Students-handout.pdf
http://beetlesproject.org/cms/wp-content/uploads/2015/12/Journaling-Prompts.pdf
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Nature Journaling Resource and Key Activities 

Along with the BEETLES™ outdoor training materials, here is an excellent resource on Nature Journaling: 

How to Teach Nature Journaling by John Muir Laws and Emilie Lygren at this link: 

https://johnmuirlaws.com/journaling-curriculum/  

 

Please plan to do the following key activities from the above resource with your students. They have been 
printed and placed in your binder. Try doing each of these journaling activities with your students in the fall 
and again in the spring: 
 

My Secret Plant - pages 39-41 

To Each Its Own - pages 42-44 

Comparisons - page 45-46 

Zoom In, Zoom Out - page 47-49 

Sit Spot - 154-157 

 
 

BEETLES™ PREPARATORY LESSONS WITH STUDENTS 

BEETLES™ lessons for Grade 4 have links throughout this curriculum and hard copies to reference in your 
binder. Complete all of these introductory BEETLES and nature journaling lessons (above) outdoors, early in fall.  

Student Field Work Preparation: Grades 3rd- 5th
 

“I Notice…, I Wonder..., It Reminds Me Of…” 

http://beetlesproject.org/resources/for-field-instructors/notice-wonder-reminds/ 

This Exploration Routine  helps students develop a mindset of curiosity and provides language tools to actively 
and directly engage with the natural world. These are important skills students can carry away and apply in any 
natural setting. Using this routine makes any field experience more student- and nature-centered. After 
introducing it, instructors can ask students to apply the routine to deepen their understanding of the natural 
world during any part of a field experience. 

During the activity, students pick up a natural object, such as a leaf, and make “I notice…” statements out loud 
with a partner, then share some of their observations with the group. They do the same with “I wonder…” 
questions, and with “It reminds me of…” connections. Then, students practice using these tools while exploring 

 

https://johnmuirlaws.com/journaling-curriculum/
http://beetlesproject.org/resources/for-field-instructors/notice-wonder-reminds/
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whatever they find interesting. This simple routine can help students get beyond seeing nature as a “green 
blur,” and lead them to never be bored in nature again. 

Walk and Talk 
http://beetlesproject.org/resources/for-field-instructors/walk-and-talk/ 

Many field instructors have found this simple routine to be transformative for their field experiences with 
students because it kicks off discourse so well. It’s easy to lead and easy to participate in because it’s primarily 
one-on-one discussion. While walking from one spot to the next, students discuss prompts and questions in 
rotating pairs. It helps establish a learning community and a “culture of talk” for your group, in which ideas and 
observations are discussed and valued by all members. It’s particularly useful at the beginning of a field 
experience as an invitation to the theme, and then provides a way to reflect back at the end of the experience. 

 

Indoor Field Observations 
http://beetlesproject.org/resources/for-field-instructors/indoor-field-observations/ 

Observing live organisms can be a highlight of students’ time in outdoor science programs. Indoor Field 
Observations is designed to follow an outdoor science experience by giving students time to practice 
observation skills they learned and get a closer look at organisms they may have only seen briefly in the 
outdoors. In Indoor Field Observations, students reflect on the skills they gained during an outdoor science 
experience and then make observations, ask questions, make connections, and construct explanations as they 
watch a nature video with the narration turned off. Next, students record their observations and thinking in 
journals, discuss their observations and ideas as a class, and make connections to science ideas (such as 
structure and function). Finally, students reflect on the learning experience. This simple activity can build on the 
excitement for learning about nature that students developed during an outdoor science experience. This 
activity should be completed after students have had an outdoor science experience in which they participated 
in the BEETLES™ Activity I Notice, I Wonder, It Reminds Me Of. 
 

Activities and Main Ideas 

Read these for good sensory observation activities and key teaching strategies outside, found in your binder. 
 http://beetlesproject.org/cms/wp-content/uploads/2015/12/Activities-and-Main-Ideas.pdf 

 

Evidence and Explanations In Science 
http://beetlesproject.org/resources/for-program-leaders/evidence-and-explanations/ 

 

Discussion Routines 
http://beetlesproject.org/cms/wp-content/uploads/2015/12/Discussion-Routines.pdf 

 

Hand Lens Introduction 
http://beetlesproject.org/resources/for-field-instructors/hand-lens-intro/ 

 

 

http://beetlesproject.org/resources/for-field-instructors/walk-and-talk/
http://beetlesproject.org/resources/for-field-instructors/indoor-field-observations/
http://beetlesproject.org/cms/wp-content/uploads/2015/12/Activities-and-Main-Ideas.pdf
http://beetlesproject.org/resources/for-program-leaders/evidence-and-explanations/
http://beetlesproject.org/cms/wp-content/uploads/2015/12/Discussion-Routines.pdf
http://beetlesproject.org/resources/for-field-instructors/hand-lens-intro/
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Grade 4 
II. Studies in Nature 

 
 

Beetles™ Fall Activities for Grade 4  

Once students have practiced some of the outside field work preparation activities above they are ready for the 
following routines and activities. Hard copies for activities are in your binders. 

 

Nature Scene Investigator: NSI 

http://beetlesproject.org/resources/for-field-instructors/nsi-nature-scene-investigators-2/ 

This activity sets an exciting tone of exploration and discovery, encouraging an inquiry mindset in students that 
helps establish a community of curious, active learners. Students gain tools to explore the natural world—and 
are inspired to discover and attempt to explain the abundant nature mysteries that surround us. NSI works well 
at the start of a field experience to get students excited about nature mysteries. It provides an opportunity for 
an instructor to coach students in inquiry skills by using the language of science and engaging in scientific 
discussions. For instructors with less experience leading open-ended explorations and discussions, this can be a 
challenging activity to lead successfully the first time. The write-up includes detailed support by providing 
information and strategies for the instructor. Students focus on a mystery object, generate observations, 
questions, evidence-based explanations and share what they already know from other sources. Once students 
are familiar with these practices, they can use them to investigate and make explanations about anything they 
find in nature through their field experience(s). 

 

Discovery Swap 

http://beetlesproject.org/resources/for-field-instructors/discovery-swap-2/ 

This routine should be covered after I Notice, I Wonder, It Reminds Me Of… and Nature Scene Investigator: NSI.  

This student-centered Exploration Routine can be used in many different ecosystems and provides a way for 
students to search for, observe, research, and share discoveries about organisms. It can be used with any type 
of organism or phenomenon you choose for students to focus on, such as macro-invertebrates in streams or 
ponds, under-log organisms, insects caught with nets, or plants. 

 

Structures & Behaviors 

http://beetlesproject.org/resources/for-field-instructors/structures-and-behaviors-2/ 

Observing an organism for an extended period of time can be a rewarding learning experience that helps 
students develop a meaningful relationship with the natural world. Students often engage more deeply in 
observing an organism if they’re given some sort of task to focus their observations. In this activity, pairs of 
students find an organism, then observe and record its structures and behaviors. Students apply the lens of 
adaptations as they come up with explanations for how their organisms’ structures and behaviors might help it 

 

http://beetlesproject.org/resources/for-field-instructors/nsi-nature-scene-investigators-2/
http://beetlesproject.org/resources/for-field-instructors/discovery-swap-2/
http://beetlesproject.org/resources/for-field-instructors/structures-and-behaviors-2/
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survive in its habitat. In a group discussion, students consider the relationship between organisms’ structures 
and possible functions, which is a useful science thinking tool that can help them to better understand the 
natural world. This activity helps students develop a definition of adaptation that includes both behavioral and 
structural adaptations (adaptations are inheritable structures or behaviors that help a population of organisms 
survive in their habitat), and gives students the experience applying that definition to an organism in the local 
ecosystem. 

Once students have practiced some of the outside field work preparation activities above they are ready for the 
following focused explorations.  

 

Tracking 

http://beetlesproject.org/resources/for-field-instructors/tracking/ 

Animals are sometimes hard to see, but with observation skills we can use evidence to figure out where they‘ve 
been and what they’ve been doing. Students love to look for evidence of animals, and teaching them basic 
tracking skills can open up a world of intrigue and mystery. In this Focused Exploration activity, students use 
observation skills to notice evidence of animals living in the area. With a few basic tracking tools, students look 
for animal signs, and follow animal paths to new discoveries. Students also engage in key science practices as 
they share explanations for the animal signs they find, compare and evaluate explanations based on the 
strength of evidence, and take part in scientific argumentation. 

 

Exploratory Investigation  

http://beetlesproject.org/resources/for-field-instructors/exploratoryinvestigation/ 

Scientists can spend years planning, conducting, analyzing, and publishing the results of their investigations. It’s 
not surprising that trying to design and conduct scientific investigations in a vastly shorter time span, can often 
be frustrating for instructors and students, and may lead to misunderstandings about how investigations are 
done. Students’ attempts at quick investigations are often messy, and data can be inconsistent and fairly 
inconclusive. But scientists often do “messy” exploratory investigations before doing a full investigation. The 
goal of an exploratory investigation is to observe and record basic patterns in nature, as well as to explore 
various methods and improve the ultimate design of an investigation. Exploratory studies can be “quick and 
dirty” but are important to understanding a phenomenon well enough to develop a testable question and 
appropriate methods for investigating. Similarly, the goal for students in this activity is not coming up with 
great data, but to observe and record patterns in nature, and to think about how the investigation could be 
improved in the future. After being assigned a general topic, such as “exploring where fungi live,” students 
brainstorm questions, sort questions as testable or not testable, plan a brief exploratory investigation, do it, 
analyze the results, discuss ideas, and brainstorm ways the investigation could be improved in the future. In a 
relatively short amount of time, we can give students an experience that’s authentic to field science, while 
emphasizing how this can lead to a more thorough investigation that answers important questions about the 
natural world. 

 

 

http://beetlesproject.org/resources/for-field-instructors/tracking/
http://beetlesproject.org/resources/for-field-instructors/exploratoryinvestigation/
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General Nature Walks 

Students should take frequent nature walks and learn as much as possible through a real experience of nature. 
Nature itself should be teaching the children. You may wish to practice some BEETLES™ skills and techniques on 
these walks. In addition, use the following resources in this and following sections to foster other aspects of 
learning while in nature or as a combination between field and classroom experience. 

 

The Handbook of Nature Study by Anna Comstock  

This is a great resource to learn how to ask questions when taking students outside into nature and learning 
about trees, flowers, fish, birds and animals. Hard copies have been given to first and second grade teachers. 

This resource can be found free online here. 
 https://archive.org/details/handbookofnature002506mbp/page/n6 

 

 

Beauty, Science and Art: Order & Patterns in Nature 

The ancients defined beauty as “proper proportion,” which we find pleasing. Nature contains a myriad of 

ordered patterns. Discovering and expressing these patterns involves both science and art. 
 

Fibonacci Numbers, Beautiful Patterns in Nature 

Three trade books to read about Fibonacci: 

Growing Patterns: Fibonacci Numbers in Nature by Sarah Campbell 

Blockhead: The Life of Fibonacci by Joseph D'Agnese, Hardcover  

Mysterious Patterns: Finding Fractals in Nature by Sarah C. Campbell 

  

Watch this video explaining the Fibonacci number sequence: 
https://www.youtube.com/watch?v=ihxJN6ZC9HE 

 

See these common examples in nature that show the Fibonacci sequence: 
https://www.sunnysports.com/blog/5-examples-of-the-fibonacci-sequence-in-plants/ 

 

Here are some lessons on the Fibonacci sequence: 
https://www.mensaforkids.org/teach/lesson-plans/fabulous-fibonacci/ 

Find pine cones, lilies, and/or leaves. Bring them into class and mark the Fibonacci spirals and patterns you find. 

 

 

 

https://archive.org/details/handbookofnature002506mbp/page/n6
https://www.amazon.com/Blockhead-Life-Fibonacci-Joseph-DAgnese/dp/0805063056/ref=pd_bxgy_3/144-9715695-9217206?_encoding=UTF8&pd_rd_i=0805063056&pd_rd_r=a119801f-2396-4c5e-9ba3-d3d022c8a10d&pd_rd_w=DSyFm&pd_rd_wg=8HaEh&pf_rd_p=fd08095f-55ff-4a15-9b49-4a1a719225a9&pf_rd_r=0M03FDMAS94F1KE77R5M&psc=1&refRID=0M03FDMAS94F1KE77R5M
https://www.youtube.com/watch?v=ihxJN6ZC9HE
https://www.sunnysports.com/blog/5-examples-of-the-fibonacci-sequence-in-plants/
https://www.mensaforkids.org/teach/lesson-plans/fabulous-fibonacci/
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How Maria Merian’s Art Changed Science 

Maria Sibylla Merian (1647-1717) was a naturalist, an entomologist and a botanical illustrator and is rated as 

one of the greatest botanical artists ever. 

One of her principal claims to fame is that she is one of the first naturalists to have studied insects. She 
recorded and illustrated the life cycles of 186 insect species. 

Her evidence documented the nature of metamorphosis and contradicted contemporary ideas about how 
insects developed. 

Her classification of butterflies and moths is still used today.  
 

Find this book and read aloud:  

The Girl Who Drew Butterflies, How Maria Merian’s Art Changed Science by Joyce Sidman  

 

Watch this good video of of Maria Meriam’s life (4 minutes): 
https://www.bing.com/videos/search?q=maria+merian&ru=%2fvideos%2fsearch%3fq%3dmaria%2bmerian%2
6FORM%3dHDRSC4&view=detail&mid=346484A80B9D48BBC527346484A80B9D48BBC527&&FORM=VDRVRV 

 

View some of Maria Meriam’s beautiful drawings, which she painted: 
https://www.bing.com/images/search?q=Maria+Sibylla+Merian+Art&form=RESTAB&first=1&scenario=ImageB
asicHover 

 

Prepare students to relax and enjoy this video of Maria Meriams’ nature art, set to beautiful music (8 minutes).  
https://www.youtube.com/watch?v=sU3aQveRQCw&feature=emb_rel_pause 

 

Take an artists’ nature walk with drawing pencils, brushes and watercolors. Have students quickly locate an 
object of interest in nature and capture it in their nature journals or on watercolor-appropriate paper. Fasten it 
in the nature journal when dry. Have students caption their illustrations with words about what they 
discovered about their object while they worked to illustrate it. What was easy to illustrate? What was difficult? 
Why? 

 

Fr. Gregor Mendel: Heredity - An Expression of Order and Patterns in Nature  

Read aloud the book, The Friar Who Grew Peas, Fr. Gregor Mendel by Cheryl Bardoe, or read his brief 

biography, here:  http://archive.fieldmuseum.org/mendel/story_life.asp 

 

“In an abbey garden Gregor Mendel planted the seeds for the science of heredity. 

Born to poor tenant farmers in the Austro-Hungarian Empire, Gregor Mendel joined the Abbey of St. Thomas in 
1843, at age 21. The Abbey was a dream come true for a budding scientist. A vibrant center of research, its 
friars were active in the sciences, linguistics, literature and philosophy. The Abbey made it possible for Mendel 
to attend the University of Vienna and to read widely in a library that contained 30,000 books. 

 

https://www.bing.com/videos/search?q=maria+merian&ru=%2fvideos%2fsearch%3fq%3dmaria%2bmerian%26FORM%3dHDRSC4&view=detail&mid=346484A80B9D48BBC527346484A80B9D48BBC527&&FORM=VDRVRV
https://www.bing.com/videos/search?q=maria+merian&ru=%2fvideos%2fsearch%3fq%3dmaria%2bmerian%26FORM%3dHDRSC4&view=detail&mid=346484A80B9D48BBC527346484A80B9D48BBC527&&FORM=VDRVRV
https://www.bing.com/images/search?q=Maria+Sibylla+Merian+Art&form=RESTAB&first=1&scenario=ImageBasicHover
https://www.bing.com/images/search?q=Maria+Sibylla+Merian+Art&form=RESTAB&first=1&scenario=ImageBasicHover
https://www.youtube.com/watch?v=sU3aQveRQCw&feature=emb_rel_pause
http://archive.fieldmuseum.org/mendel/story_life.asp
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Mendel had diverse interests—astronomy, meteorology, physics, botany, and mathematics. He was one of the 
first scientists to use rigorous experiments and mathematical analysis as a means to study biology. 

In 1856, Mendel launched an ambitious series of experiments with Pisum sativum—the garden pea. Eight years 
and approximately 28,000 pea plants later, Mendel published the results of his grand experiment. His methods 
were so advanced and his results so groundbreaking that no one realized how his discovery would eventually 
revolutionize science. 

After being elected Abbot in 1868, Mendel had little time for science. He may have been disheartened by the 
lack of reaction to his pea paper, but he knew that his discovery was important. Not long before his death in 
1884 he told a scientific colleague, “My time will come.” 

Mendel was right. In 1900 three European botanists rediscovered his work and set off a scientific explosion. The 
field of genetics was born and Mendel is considered its founding father.” 

Here is a beautiful, short video of the life of Gregor Mendel: 

https://vimeo.com/8854352 

This video explains Mendel’s pea experiments: 

https://www.youtube.com/watch?v=cWt1RFnWNzk 

Here are two activities that will help students to better understand heredity: 

https://teach.genetics.utah.edu/content/heredity/  

https://teach.genetics.utah.edu/content/heredity/files/InventoryOfTraits.pdf 

Find this activity in your binder: 

https://www.mensaforkids.org/teach/lesson-plans/peas-in-a-pod-genetics/ 

 

 

Classification or “taxonomy” of plants and animals: How we name the order found in nature  

In Grade 2, students are introduced to the idea of how scientists needed a method of organizing the naming of 
living organisms. Please introduce the science of taxonomy again in this way: 

Ask your students: 

“In your home, what items do you store and organize in particular areas such as in the garage? In the 
kitchen? In the bedroom? 

“What if you went to the library and all of the books were randomly shelved without any plan, and you 
wanted a book on Christopher Columbus? How long would it take you to find this book?  

“So, organization is a part of our everyday lives. Knowing how things are organized helps us. 

“There is a branch of science that helps us to organize living things. It is called the science of taxonomy. 

 

https://vimeo.com/8854352
https://www.youtube.com/watch?v=cWt1RFnWNzk
https://teach.genetics.utah.edu/content/heredity/
https://teach.genetics.utah.edu/content/heredity/files/InventoryOfTraits.pdf
https://www.mensaforkids.org/teach/lesson-plans/peas-in-a-pod-genetics/
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“Taxonomy is the branch of science concerned with classification, or the organization of living 
organisms. (Living things are called organisms.) Scientists have always tried to organize and classify 
objects, including organisms (living things), that they discover around them. This organization shows 
where each living thing fits into all that God has created. When we know where a living thing fits within 
God’s big plan, we understand it better. 

“CLASSIFICATION or taxonomy helps us to discover the order God made within creation and where 
each living thing fits in relation to every other living thing that he has made. It helps us to learn the 
general plan that includes the similarities and differences between living things.  

“Scientists have observed living organisms in nature and have found similarities and differences 
between their outward structures. These similarities helped scientists to find a way to organize groups 
of living things.  

“Classification of living organisms can be defined as grouping organisms according to their structural 
similarities. This means that organisms that share similar features are placed in the same group.  

“There are seven groups of organisms that have names and are arranged from the largest group of 
organisms to the smallest group of organisms. The names of the groups from largest to smallest are 
given and arranged as follows:  

The column on the right shows how we classify human persons. Human persons are organisms, too. 

The Human Person: 

Kingdom - The largest group of organisms Kingdom: Animalia  

Phylum Phylum: Chordata  

Class Class: Mammalia 

Order Order: Primata 

Family Family: Hominadae  

Genus Genus: Homo 

Species   The species is the smallest group of organism. Species: sapiens 

 

When we name an organism, we usually use just the genus and species names. For example, the 
human person’s scientific (taxonomic) name is Homo sapiens (from the genus and species names, 
above). 
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The genus name is uppercase, i.e. “Homo,” and the species name is lowercase: “sapiens” -- “Homo 
sapiens.” 

Scientists needed to have a common language for naming living things and they chose Latin. Latin is a 
language that doesn’t change. Each living organism is known by its common name and also by its 
scientific name.  
What does the Latin word Homo mean? Homo, a Latin word, means man. (Here “man” refers to both 
men and women, boys and girls -- the human person.) 

 

Carl Linnaeus 

Learn about Carl Linnaeus (23 May 1707 – 10 January 1778), a Swedish botanist, zoologist, and physician who  
founded a system to name all living organisms.  

Read this book to learn about Carl Linnaeus, the first scientist to develop a classification system for living 
organisms:  Karl, Get Out of the Garden!: Carolus Linnaeus and the Naming of Everything by Anita Sanchez. 

 

Here is a link to learn more about Linnaeus (also in your binder): 

https://www.linnean.org/learning/teaching/primary/fact-sheets 

https://www.linnean.org/learning/teaching/primary/posters 

 

Organizing and Classifying Plants and Animals 

Using the seven groups of Kingdom, Phylum, Class, Order, Family, Genus and Species, here's a brief look at each 
group. 

 

Kingdom 

Generally, scientists agree there are six kingdoms. The animal kingdom (called Kingdom Animalia) is just one of 
these. Plants are another. In case you’re interested, the others are Achaebacteria, Eubacteria, Protists, and 
Fungi. Originally, Linnaeus only identified two kingdoms: plant and animal.  

 

 

https://www.linnean.org/learning/teaching/primary/fact-sheets
https://www.linnean.org/learning/teaching/primary/posters
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Phylum 

Within the animal kingdom, the animals are divided into more than 30 phyla (which is the plural of “phylum”). 
You might be interested in Phylum Chordata — it’s the one humans and all animals with backbones are in (do 
you see how “chordata” looks like the word “cord” — like spinal cord?). Phylum Arthropoda contains insects, 
spiders and other animals with segmented bodies, like shrimp. Arthropods have their skeletons on the outside 
of their bodies (think of the hard shell of a lobster) and other characteristics in common. 

Class 

The third level of classification is class. For example, Phylum Chordata has classes in it like birds, mammals and 
reptiles. 

Order 

The next level, or rank, is order. Orders are smaller groups within the different classes. Lepidoptera is the order 
of moths and butterflies. Carnivora is the order within Mammalia that has the most diversity in animal size. 

Family 

The fifth rank of classification is family. The family for dogs is Canidae. 

Genus 

This rank looks like “genius,” doesn’t it? It’s the second-to-last rank, and a genus may have only one or two 
animals in it. If animals are in the same genus, they are really closely related. In fact, you may not be able to tell 
them apart just by looking at them! When we write the name of the genus, we capitalize it and italicize it. For 
example, the genus of dogs (and wolves, too!) is Canis. 

Species 

If animals can breed together successfully, they are a species. When an animal is called by its scientific name, 
then that means it is being identified by its genus and species. We use a lowercase letter and italics for the 
species. The scientific name of dogs is Canis familiaris; however, the scientific name of wolves is Canis lupus. 

Here’s a video which shows the groups within the animal kingdom. 
https://www.youtube.com/watch?v=BBJrRwa7Zjo 

Do lessons 1-4 in this handout to help you understand these groups better. 
https://www.mensaforkids.org/teach/lesson-plans/classifying-animals/  

 

Simple Classification of Plants 

While the classification of plants is also included in the system above, the chart below offers a very basic visual 
way to classify plants. It covers the basic information Grade 4 needs to know and helps to provide a simple 
system you can use with students to make classifications of plants they find in nature or in your school garden. 
It offers hints as to additional features students may want to look for when doing the “I notice…” activity after 
previous experience has been gained with that activity. 

 

https://www.youtube.com/watch?v=BBJrRwa7Zjo
https://www.mensaforkids.org/teach/lesson-plans/classifying-animals/
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Classification (taxonomy) of plants and animals helps us discover where each plant or animal fits 
within the order God has established in nature (the big picture). But we do not begin nature study 
with classification. Instead, classification comes near the end of our task. Remember, field 
observations begin with “I notice,” closely followed by, “I wonder.” During this stage we carefully 
examine an organism’s structure on as many levels and with as many senses as possible. We “notice,” 
reflect and “wonder” (ask questions). When we journal, we record this data. When we consider “It 
reminds me of…” we first come up with anything, but in time we notice similarities (and differences) 
of structure and features between things in nature, both things that are alike and those that are 
different. It is only when we are experienced at this level that we are ready to consider classification 
and discover the places of plants and animals within the order of creation, and their names. 

 

Gardens 

If your school has a garden, use the book: 

The Growing Classroom by Roberta Jaffe and Gary Appel (A copy has been provided to each school.)  
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Outdoors, we highly suggest the “observation in the garden over time” activity found on page 233. Call this 
activity a “sit spot” (instead of “magic spot” as named in the book) to align with the Grade 4 Beetles™ activities 
that you will also be doing.  

In addition, the activity called “Natural Defense” found on page 244 teaches the concepts of adaptation and 
structure and function well. These will also deepen students’ understandings of classification (taxonomy). 

 

Grade 4 Specific Things to Study in Nature 

Plan nature walks and activities suggested below to learn about these Grade 4 specific things in nature. 
 

Trees 

The following U.P. tree education resources are courtesy of Michigan State University Extension. 

For a species list of trees in the U.P. by county see this list: 

http://uptreeid.com/specieslist.htm 

 

Identify the Whole from the Parts 

Go outside and find five leaves of five different trees. Draw three of these trees in your nature journal.  Pay 
attention to bark and seeds from these three trees. What else do you notice? Draw or jot it down. 

Now encourage students to collect different tree leaves so you have more than 5 overall.  Bring them into class 
and use the U.P. Tree key, particularly the KeyLeafOnly link below, and any field guides you have to identify the 
trees from their leaves. Have students share their findings with their class. 

(leaves-only link here from the uptreeid home page link:)  http://uptreeid.com/KeyLeafOnly/1-Beginning.htm 

*Revisit later: Visit and draw the same trees in the fall and in the spring.  Pay particular attention to leaves 
during both seasons and each tree’s seeds in the fall and its seeds and any flowers in the spring. Draw them. 
How do leaves, flowers and seeds change during the year?  

  

U.P. Tree Taxonomy 

Michigan State U Extension has provided the following lesson on tree taxonomy. If students have been exposed 
to the general explanation of categorizing (taxonomy) above, it is good to repeat it again with the lesson below. 

Here is some information on tree classification for trees here in the U.P.: 
 

http://uptreeid.com/taxonomyup.htm 

 

The "science" of biological classification is called "taxonomy." All living things have been classified into a system 
accepted world-wide. The names for individuals are latinized and there is only one name for each species.  Latin 
is used because it is a "dead" language and will not change over time, unlike English or other modern 
languages.  For plants, the classification is largely based on flowers or reproductive organs of the plant.  There 

 

http://uptreeid.com/specieslist.htm
http://uptreeid.com/KeyLeafOnly/1-Beginning.htm
http://uptreeid.com/KeyLeafOnly/1-Beginning.htm
http://uptreeid.com/taxonomyup.htm
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are various levels of groupings, beginning with general characteristics and becoming increasingly specific. These 
groupings are listed below.  Sometimes, intermediate classifications are used when a particular group of plants 
make it necessary. 

"Species" is the basic unit of taxonomy.  

The use of "scientific" or "Latin" names is important when looking at use and distribution of a species across 
geography or when interested in relationships among species.  All known living things have a two-part name 
which includes the genus and species names.  The genus name is always capitalized.  The species name is 
usually not capitalized.   "Populus tremuloides" can be recognized world-wide, but in Michigan it is known as 
popple, aspen, or quaking aspen.  Many trees have multiple common names that can be confusing when it 
becomes important to know exactly which tree you’re talking about.   And that's just in English . . . there are 
many other names in other languages.  It's easy to understand why we need a commonly accepted system of 
naming living things. 

The following is a “text chart” that shows the breakdown of many of the categories of the classification of U.P. 
trees. Show the students the visual image chart above (p 18) as well as the inverted triangle chart (p 16) and 
point out where each category of tree below is coming from. You can reduce the length of the list below for 
your discussion, but be sure to include the specific trees your students have located in nature.  

Kingdom: Plant  

Division: Spermatophyta (seed-bearing plants) 

Class: Gymnospermae (all the softwoods/conifers) 

  Order: Coniferales (all the softwoods/conifers) 

    Family: Pinaceae (pines, spruces, firs, tamarack, hemlock) 

    Family: Cupressaceae (cedar) 

    Family: Taxaceae (yew) 

Class: Angiospermae (all the hardwoods/broad-leaf trees) 

(Note: from this point on, taxonomic classification varies among manuals) 

Subclass: Dicotyledonae (2 "leaves" in the seed, not parallel-veined) 

  Super Order: Amentiferae (has catkins -- what are catkins? -- a flower cluster without visible petals) 

    Order: Salicales 

 Family: Salicaceae (willows, aspens) 

    Order: Juglandales 

 Family: Juglandaceae (butternut, walnut) 

    Order: Fagales 

 Family: Fagaceae (oaks, beech) 
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 Family: Betulaceae (birches, alder, hazel) 

Super Order: Apetalae (flowers without petals) 

Order: Urticales 

 Family: Ulmaceae (elms) 

Super Order: Polypetalae (flowers with separated petals) 

Order: Rosiflorae 

 Family: Fabaceae (locusts) 

 Family: Rosaceae (cherries, Juneberries, apples, etc.) 

 Family: Hamamelidaceae (witch-hazel) 

Order: Sapindales 

 Family: Aceraceae (maples) 

 Family: Hippocastanaceae (horse-chestnut) 

Order: Rhamnales 

 Family: Rhamnaceae (buckthorns) 

Order: Malvales 

 Family: Tiliaceae (basswood) 

Order: Myrtiflorae 

 Family: Thymelaeaceae (leatherwood) 

 Family: Elaeagnaceae 

Order: Umbelliflorae 

 Family: Cornaceae (dogwood) 

Super Order: Sympetalae (flowers with joined petals) 

Order: Contortae 

 Family: Oleaceae (ashes) 

Order: Rubiales 

 Family: Caprifoliaceae (viburnums, elderberry) 

 

To include genus and species in order to name trees, please see: http://uptreeid.com/specieslist.htm 

 

 

 

http://uptreeid.com/specieslist.htm
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Introduction to Biomes  

Activities involving the biome and its aspects are provided below alongside the assigned “Grade 4 things to 
study in nature” in order to help students gain a deeper and more comprehensive understanding.  

 

Decomposing Trees 

Do the following two BEETLES™ activities (also found in your binder) to deepen students’ knowledge about trees 
in light of the ecosystem. 

 

Decomposition Mission 

http://beetlesproject.org/resources/for-field-instructors/decomposition-mission/ 

In this activity, students investigate the fascinating and complex process of decomposition and lay the 
foundation for deeper understanding of concepts related to matter and energy transfer in ecosystems. Through 
exploration and discussion, students go beyond simple definitions. Instead, students discover key 
characteristics of decomposition as they struggle with creating a sequence for decomposing wood and leaves. 
They learn the difference between physical decomposition and chemical decomposition and that many things 
contribute to decomposition, but certain organisms are classified as decomposers. They also search for and 
discuss evidence of decomposers, make model diagrams to further develop their ideas about the process of 
decomposition, and discuss decomposition and its role in the cycling of matter. Finally, students are challenged 
to recognize the evidence and impact of decomposition in the ecosystems they explore. 

 

Case of the Disappearing Log 

http://beetlesproject.org/resources/for-field-instructors/case-disappearing-log/ 

After exploring the “Case of the Disappearing Log,” students will probably never look at a log the same way 
again. In this activity, students assume the roles of detectives faced with a nature mystery. First, they explore a 
decomposing log and look for evidence of how the log is changing. They make possible explanations for what 
might be causing the log to disappear. Students then learn about common “suspects”—organisms that 
decompose wood—and the signature evidence they each leave behind. Students use a Disappearing Log Key to 
identify which organisms might have left behind which evidence, and use this information to make explanations 
about what has happened to the log since it was a tree. Finally, students learn that the log isn’t really 
disappearing, it’s turning into the invisible gases that are part of the cycling of matter in all ecosystems. 

 

Bark Beetles 

Michigan bark beetle background info from Michigan State University Extension: 

https://www.canr.msu.edu/news/new_bark_beetle_pests_in_michigan 

 

The next two BEETLES™ activities are taken together as introductory to the ecosystem, then bark beetles. 

 

 

http://beetlesproject.org/resources/for-field-instructors/decomposition-mission/
http://beetlesproject.org/resources/for-field-instructors/case-disappearing-log/
https://www.canr.msu.edu/news/new_bark_beetle_pests_in_michigan#:~:text=%20New%20bark%20beetle%20pests%20in%20Michigan%20,states%20this%20insect%20is%20now%20the...%20More%20
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What Lives Here? BEETLES™ Activity   (Find activity in your binder.) 

http://beetlesproject.org/resources/for-field-instructors/what-lives-here/ 

What lives here?” is a question that students tend to wonder about, and this activity taps into that natural 
curiosity. Students figure out what lives in an ecosystem by looking for evidence and by using a simple field 
guide. They deepen their understanding of evidence, both the evidence organisms leave behind and evidence 
in general. Often, students might see a hair, track, or other piece of evidence and jump to conclusions about 
what left it behind. They may also treat all evidence as equal, whether it’s actually flimsy or strong. This activity 
helps them slow down, make observations, and evaluate their evidence as strong, less strong, or weak. Later in 
the activity, students make ecosystem models from their notes and, through discussion, use them as evidence 
to try to better understand the ecosystem. 

Teachers are invited to download the given app onto their phones. 
  

Bark Beetle Exploration  BEETLES™ Activity 

http://beetlesproject.org/resources/for-field-instructors/bark-beetles-2/ 

In forested areas, students are often intrigued by mysterious sticks covered in carved tunnels–but students 
often think the patterns were made by human artists or termites. After students complete this activity, they’ll 
have the skills to identify bark beetle galleries, to make explanations about the patterns of beetle galleries, and 
to interpret what these tracks tell us about the life history of the organisms that made them. 

In an optional discussion, students can consider outbreak levels of bark beetles that cause the death of many 
trees, make arguments based on evidence about possible effects on ecosystems, then brainstorm and critique 
possible management strategies. An optional extension for investigating student questions about bark beetles 
is also included. 

Spiders 

Spider trade books: 

About Arachnids: A Guide for Children by Cathryn Sill 

The Next Time You See a Spiderweb by Emily Morgan  

Spectacular Spiders by Linda Glaser 

 

Spider Exploration BEETLES™ Activity 

http://beetlesproject.org/resources/for-field-instructors/spider-exploration/ 

Many students are squeamish about spiders. But when you spray spider webs with a water mister, they are 
easy to see and gorgeous, and just about anyone can get caught up in exploring them! After this activity, 
students will probably notice and appreciate spider webs everywhere, including when they return home. They 
will also probably be more careful to avoid knocking webs down while walking around. In this activity, students 
notice spider webs as they walk. When students arrive at an exploration site, pairs search for different kinds of 

 

http://beetlesproject.org/resources/for-field-instructors/what-lives-here/
http://beetlesproject.org/resources/for-field-instructors/bark-beetles-2/
http://www.nsta.org/store/product_detail.aspx?id=10.2505/9781938946349
http://beetlesproject.org/resources/for-field-instructors/spider-exploration/
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webs in the area, mist them with water, then regroup to discuss their observations and think about how 
different types of webs help spiders catch different kinds of prey. Students learn about different web types, 
then return to the field to use a key to identify different kinds of webs. They also make explanations about how 
the structures of the webs they find function to catch prey. 

   

Spider Investigation BEETLES™ Activity  

http://beetlesproject.org/resources/for-field-instructors/spider-investigation/ 

This activity is designed to be a follow-up to the Spider Exploration activity, and to be done with students who 
are excited about and interested in spider webs. It’s meant for instructors who want to help their students 
learn how to conduct a more formal and structured investigation. Students compare the quantity of spider 
webs in two different plant communities. The basic structure of this investigation is pre-planned, but students 
discuss and plan how to make it a fair test with the least amount of bias as possible.  Students also analyze their 
data, make explanations from their findings, discuss possible inaccuracies of their results, and reflect on science 
practices and investigation design. 

 

 

Environments, ecosystems, energy flow, cycles of matter & organism interactions  

Plan to do the following University of Colorado Boulder biodome engineering activities over several days.  

Biodomes Engineering Activity  

https://www.teachengineering.org/activities/view/cub_bio_lesson03_activity1#procedure 

In this multi-day activity, students explore environments, ecosystems, energy flow and organism interactions by 
creating a scale model biodome through applying the engineering design process.  

Links in a Food Chain.  Start by reading through and having your class do the activity entitled “Links in a Food 

Chain” found in the link and in your binder. 

Aquatic Food Web.  Look at and discuss the “Aquatic Food Web” (handout in the binder).  

Energy Flow.  Students learn about energy flow in food webs, including the roles of the sun, producers, 

consumers and decomposers in the energy cycle doing this activity, found in the binder. 

Now see the following link and take part in the suggested activity: 

 https://www.teachengineering.org/lessons/view/cub_bio_lesson02_activity1 

 

Here is some info about biomes all over the earth: 

https://askabiologist.asu.edu/explore/biomes 

 

The next two activities help students learn about biomes around the world: 

 

http://beetlesproject.org/resources/for-field-instructors/spider-investigation/
https://www.teachengineering.org/activities/view/cub_bio_lesson03_activity1#procedure
https://www.teachengineering.org/k12engineering/designprocess
https://www.teachengineering.org/k12engineering/designprocess
https://www.teachengineering.org/lessons/view/cub_bio_lesson02_activity1
https://askabiologist.asu.edu/explore/biomes
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Biome Maps to Color 
https://askabiologist.asu.edu/sites/default/files/resources/coloring_pages/pdf/aab-biome-activity.pdf 

 

Print Biology Bits biomes to color. Two different formats are included to choose from: 

https://askabiologist.asu.edu/sites/default/files/bits/pdf/biology-bits-biomes.pdf 

https://askabiologist.asu.edu/sites/default/files/bits/pdf/aab-biology-bits-biome-slideshow.pdf 

 

Biome Matching Organism Game 

Print this 3-page biome coloring and matching game that teaches students interesting facts about biomes. 
https://askabiologist.asu.edu/sites/default/files/resources/coloring_pages/pdf/aab-biome-matching-activity_0.pdf 

 

Reptiles 

Find Reptile pictures and facts here:  
https://www.nationalgeographic.com/animals/reptiles/  

 

“Almost all living reptiles are snakes or lizards : there are more than 5700 species worldwide. Snakes and lizards 
are characterized by extremely flexible skull and jaw joints. These joints allow effective grasping and 
manipulating of prey.” See link below:   
http://www.biokids.umich.edu/critters/Squamata/  

 

Watch this video about reptiles (2:36 minutes):  
https://www.youtube.com/watch?v=l9CsBSPR14c  

 

Lizards 

Consider catching or purchasing a lizard at a pet store and keeping it in an aquarium for some time.  
https://www.carolina.com/teacher-resources/Document/reptiles-amphibians-care-handling-instructions/tr104
68.tr   See page 27. 

 

Books to Read and Discuss 

Read and discuss books about lizards frequently throughout the unit. 

Recommended:  Joan Proctor, Dragon Doctor: The Woman Who Loved Reptiles by Patricia Valdez 

 

Videos to watch about lizards: 

“Lizards Risk Death” video, Nat Geo Wild (2:53 minutes): 

https://www.bing.com/videos/search?q=lizards&qpvt=lizards&view=detail&mid=27B380CF8B035CDF4CCE27B380CF8B03

5CDF4CCE&&FORM=VRDGAR&ru=%2Fvideos%2Fsearch%3Fq%3Dlizards%26qpvt%3Dlizards%26FORM%3DVDRE  

 

https://askabiologist.asu.edu/sites/default/files/resources/coloring_pages/pdf/aab-biome-activity.pdf
https://askabiologist.asu.edu/sites/default/files/bits/pdf/biology-bits-biomes.pdf
https://askabiologist.asu.edu/sites/default/files/bits/pdf/aab-biology-bits-biome-slideshow.pdf
https://askabiologist.asu.edu/sites/default/files/resources/coloring_pages/pdf/aab-biome-matching-activity_0.pdf
https://www.nationalgeographic.com/animals/reptiles/
http://www.biokids.umich.edu/critters/Squamata/
http://www.biokids.umich.edu/critters/Squamata/
https://www.youtube.com/watch?v=l9CsBSPR14c
https://www.youtube.com/watch?v=l9CsBSPR14c
https://www.carolina.com/teacher-resources/Document/reptiles-amphibians-care-handling-instructions/tr10468.tr
https://www.carolina.com/teacher-resources/Document/reptiles-amphibians-care-handling-instructions/tr10468.tr
https://www.bing.com/videos/search?q=lizards&qpvt=lizards&view=detail&mid=27B380CF8B035CDF4CCE27B380CF8B035CDF4CCE&&FORM=VRDGAR&ru=%2Fvideos%2Fsearch%3Fq%3Dlizards%26qpvt%3Dlizards%26FORM%3DVDRE
https://www.bing.com/videos/search?q=lizards&qpvt=lizards&view=detail&mid=27B380CF8B035CDF4CCE27B380CF8B035CDF4CCE&&FORM=VRDGAR&ru=%2Fvideos%2Fsearch%3Fq%3Dlizards%26qpvt%3Dlizards%26FORM%3DVDRE
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“Lizard Observation” video (play until 2:03 when frog portion begins):  
https://www.bing.com/videos/search?q=Garden+Lizard&&view=detail&mid=CDE274AADB06516A785BCDE274AAD
B06516A785B&&FORM=VRDGAR&ru=%2Fvideos%2Fsearch%3Fq%3DGarden%2BLizard%26FORM%3DVRIBQP 

 

Other Lizard Info 

https://www.reptilegardens.com/animals/other-reptiles/lizards “Lizards feature a tremendous variety in color, 
appearance, and size and comprise 40 different families. Due to their smooth and shiny appearance, some 
lizards can appear slimy or slippery.  However, their skin – like all reptiles – is actually very dry due to a lack of 
pores to excrete water and oils.” 

 

● Mobility.  All lizards are capable of swimming, and a few are quite comfortable in aquatic 
environments. Many are also good climbers and fast sprinters. Some can even run on two legs, such as 
the Collared Lizard and the Spiny-Tailed Iguana. (Reference first video above where lizards are near 
water to find food.) 

● Physical Characteristics.  Some lizards change color in response to their surroundings or in times of 
stress. The most well-known example is the chameleon.  More subtle color changes occur in other 
lizard species as well, such as the Anole, also known as the "American Chameleon," and "House 
Chameleon" or "Chamele."  

 

Green Anole 

 

 

 

 

 

 

https://www.bing.com/videos/search?q=Garden+Lizard&&view=detail&mid=CDE274AADB06516A785BCDE274AADB06516A785B&&FORM=VRDGAR&ru=%2Fvideos%2Fsearch%3Fq%3DGarden%2BLizard%26FORM%3DVRIBQP
https://www.bing.com/videos/search?q=Garden+Lizard&&view=detail&mid=CDE274AADB06516A785BCDE274AADB06516A785B&&FORM=VRDGAR&ru=%2Fvideos%2Fsearch%3Fq%3DGarden%2BLizard%26FORM%3DVRIBQP
https://www.reptilegardens.com/animals/other-reptiles/lizards
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● Limb Regeneration.  Many lizards are capable of regeneration of lost tails. To confuse a predator, they 
will deliberately drop portions of their tails when grabbed; as the tail continues to wiggle and flop with 
“life,” the lizard gets the chance to escape. 

● Diet.  Lizards feed on a wide variety of foods including fruits and vegetation, insects, small mammals, 
birds, and amphibians, carrion and even (in the cases of large predator lizards) large prey such as deer 
and other big animals.  

 

● Venomous Varieties.  Only three lizard species are clinically venomous: the Komodo Dragon, Mexican 
Beaded Lizard, and the Gila Monster. Beaded Lizards are found along the western coast of Mexico and 
the Gila Monster in southwestern US into northern Mexico. Even though myths and legends surround 
these two creatures because their bite can cause serious injury, no human fatalities have ever been 
reliably recorded. Recent research has also shown that Komodo Dragons are in fact venomous. This 
large species of lizard can be found in the Indonesian islands of Komodo, Rinca, Flores, Gili Motang, and 
Padar.  

 

 

 

 

 

 

 

 

Komodo 
Dragon
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Mexican Beaded Lizard 

 

    Gila Monster 

 

Draw a Lizard Together  

See https://www.youtube.com/watch?v=d7ihqQ7F_O4 (7:39 minutes).  

Allow time to stop and pause in order to give time to draw at each student’s own pace.  

 

Snakes 

Read and Discuss Books About Snakes 

Read and discuss books about snakes frequently throughout the unit.  

 

 

https://www.youtube.com/watch?v=d7ihqQ7F_O4
https://www.youtube.com/watch?v=d7ihqQ7F_O4
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Colubridae or Common Snakes

   

This is by far the largest and most common family of snakes, with close to 2000 species found on all the 
continents except Antarctica. They are usually slender snakes, and in most species the head is not much wider 
than the body. Maximum length in this family varies from less than 20 cm to over 2.5 meters, but most adults 
are half a meter to a meter long. Because it is such a big family, there is a lot of variation in the biology of 
different species. Some live in trees, some underground. Some specialize in certain prey, some eat any small 
animal they can find. Some lay eggs, some give birth to active baby snakes. A few desert or tropical species are 
venomous with small fangs in the back of their mouths, but none of the colubrids of the eastern United States 
are dangerous to humans. 

 

Colubridae (Common Snake) Classification  
http://www.biokids.umich.edu/critters/Colubridae/classification/#Colubridae  

Refer back to the Classification/Taxonomy sections above to refresh memories about the system we use to 
describe the order of creation that is found in nature. Remember that snakes and all organisms are named 
according to a “binomial” (two name) system -- with the genus and species names in Latin. 
 

Kingdom Class Order Family Species 

Animalia 

Animal kingdom 

Reptilia 

Turtles, snakes, 

lizards, and relatives 

Squamata 

Lizards and 

snakes 

Colubridae 

Common snakes  
Arizona elegans  
arenicola 
 

Clonophis kirtlandii 
Kirtland's snake 
 

Coluber constrictor 
black racer 
 

Diadophis punctatus 
arnyi 
 

Heterodon platirhinos 
Eastern hognose snake 
 

Hypsiglena torquata 
night snake 
 

Lampropeltis getula 
common kingsnake 
 

Lampropeltis triangulum 
scarlet kingsnake, etc... 

 

 

http://www.biokids.umich.edu/critters/Colubridae/classification/#Colubridae
http://www.biokids.umich.edu/critters/Colubridae/classification/#Colubridae
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Snakes Found in Michigan 

Use the link below to find information about snakes in Michigan and a series of minute long videos on snakes in 
Michigan:  

https://www.michigan.gov/dnr/0,4570,7-350-79135_79218_79616_83196---,00.html  

“Eighteen species of snakes are found in Michigan and they are an important part of our state’s ecosystems. 
Snakes can survive in a variety of habitats such as forests, grasslands, lakes, rivers, marshes, farms, and cities. 
Seventeen of these species are non-venomous, with the only venomous snake being the Easter Massasauga 
Rattlesnake.” 

 

Poisonous vs. Venomous Snakes  

Create a chart similar to the one at the left to share the 
difference between venom and poison.  

 

 

 

 

 

 

Northern Water Snake (Nerodia sipedon) 

http://www.biokids.umich.edu/critters/Nerodia_sipedon/  

Follow the link above to learn about the northern water snake with your students.  

 

Brown Snake (Storeria dekayi) 

 

 

https://www.michigan.gov/dnr/0,4570,7-350-79135_79218_79616_83196---,00.html
https://www.michigan.gov/dnr/0,4570,7-350-79135_79218_79616_83196---,00.html
http://www.biokids.umich.edu/critters/Nerodia_sipedon/
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Learn more about this snake at http://www.biokids.umich.edu/critters/Storeria_dekayi/ 

  

Northern Ribbon Snake (Thamnophis sauritus) 
 

http://www.biokids.umich.edu/critters/Thamnophis_sauritus/ has more 
information about this snake.  

 

 

The Garter or Garden Snake Lesson (See Comstock, 196) 

 

Search for this snake on nature walks but also ask students if they can look around in yards or on walks and 
take photos or videos to share. Use this lesson if you happen to gather enough observation on garter snakes or 
use it if you would like to use pictures and videos online to reference. 

1. What are the colors and markings of your garter snake? Do the stripes extend along the head as well as 
the body? How long is it? 

2. Describe its eyes, its ears, its nostrils, and its mouth. 

3. If disturbed, how does it act? Why does it thrust its tongue out? What shape is its tongue? 

4. In what position is the snake when it rests? Can you see how it moves? Look on the lower side. Can you 
see the little plates moving crosswise? Do you think it moves by moving these plates? Ask students if 
they would like to feel it move across their hands to tell how it moves more specifically.  

5. What does the garter snake eat? Would it eat a frog head first?  

6. Where does the garter snake spend the winter? How early does it appear in the spring? 

7. What time of year do young snakes arrive? How does the mother snake defend her young? 

8. What are the enemies of the garter snake?  

 

Garter Snake Classification  

http://www.biokids.umich.edu/critters/Thamnophis_sirtalis/classification/#Thamnophis_sirtalis  

 

 

http://www.biokids.umich.edu/critters/Storeria_dekayi/
http://www.biokids.umich.edu/critters/Thamnophis_sauritus/
http://www.biokids.umich.edu/critters/Thamnophis_sirtalis/classification/#Thamnophis_sirtalis
http://www.biokids.umich.edu/critters/Thamnophis_sirtalis/classification/#Thamnophis_sirtalis
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Kingdom Class Order Family Species 

Animalia  

Animal Kingdom 

Reptilia 

Turtles, snakes, 
lizards, and 
relatives 

Squamata 

Lizards and snakes 

Colubridae 

Common snakes 

Thamnophis 
sirtalis  

Common garter 
snake 

 

Drawing a Snake  

Decide which video you’d like to share while drawing a snake in your nature journals together. You could do 
both drawings and compare or allow students to choose which to draw.  

○ Simple - How to Draw a Snake Step By Step (3:13 minutes)  
https://www.youtube.com/watch?v=4pTdJfYBAqQ  

○ Advanced - How to Draw a Snake (Diamondback Rattlesnake) (9:06 minutes) 
https://www.youtube.com/watch?v=Q1eDJ9EoVQY  

 

Birds 

Bird Nature Walk 

Begin the study and investigation of local birds through observation outside. With an attitude of reverence 
(openness to receive a gift), each student observes, wonders, reflects, asks questions, and records in his/her 
nature journal. (“I notice…,” “I wonder…,” “It reminds me of…”) 

Important traits to notice about birds during nature walks include: feathers, how birds fly, migration of birds, 
eyes and ears, beaks, feet, songs, habitat, habits and other actions.  

Ask each student to be able to identify five local birds through the year. Have students keep a record of these 
bird sightings in student journals, including drawings of these birds. Check them periodically. 

 

Read and Discuss Books About Birds 

Discuss books about birds frequently throughout the unit. Here are some recommendations: 

About Hummingbirds: A Guide for Children by Cathryn Sill  

Birdology by Monica Russo 

Birds Build Nests by Yvonne Winer 

Birds Make Nests by Michael Garland  

The Eagles Are Back by Jean Craighead George 

 

https://www.youtube.com/watch?v=4pTdJfYBAqQ
https://www.youtube.com/watch?v=4pTdJfYBAqQ
https://www.youtube.com/watch?v=Q1eDJ9EoVQY
https://www.youtube.com/watch?v=Q1eDJ9EoVQY
http://www.nsta.org/recommends/ViewProduct.aspx?ProductID=20806
http://www.amazon.com/gp/product/B00YW4BOPU?ie=UTF8&camp=1789&creativeASIN=B00YW4BOPU&linkCode=xm2&tag=natiscieteaca-20
http://www.amazon.com/dp/0803737718/ref=as_li_tf_til?tag=natiscieteaca-20&camp=14573&creative=327641&linkCode=as1&creativeASIN=0803737718&adid=1MNFCMESK0WBACMZ1QNE&&ref-refURL=http%3A%2F%2Fwww.nsta.org%2Fpublications%2Fostb%2Fostb2014.aspx
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Feathers: Not Just for Flying by Melissa Stewart 

Hatch! by Roxie Munro 

National Geographic Kids Bird Guide of North America by Jonathan Alderfer 

Owls! by Laurence Pringle 

 

 

Cornell Lab of Ornithology Activities 
 

The Cornell Lab of Ornithology: http://www.birds.cornell.edu/k12/ 

There are several activities and resources to share with students from Cornell. Below are some specific things 
to expose students to. Take some time to check out this great resource to decide what else your students 
would benefit from. 
 

 

Discover Schoolyard Birds 

Refer to your binder to find this lesson from Cornell on recognizing birds, their body parts, and how to draw a 
local bird. 

Review the following bird topics taught in first, second, and third grades. In addition to Cornell resources, trade 
books, field guides and discussions on nature walks can be the most beneficial ways to review what students 
have already learned about birds. 

○ Life cycle, egg-hatchling-fledgling-adult 

○ Habitats  
○ Nests 
○ Attracting birds 
○ Feathers 
○ Migration 
○ Eyes and ears 
○ Beaks/Feet 

Each kind of bird has a specific beak designed for getting its food. The beak and feet of a bird are both 
used to pick up food and also as a weapon to obtain necessary food. Ask questions about bird beaks 
and feet such as, “About how long does it look?” “Does the bird prefer to walk, run, or fly?” “Count the 
toes of the bird foot?” “Do all birds have the same number?” 

○ Food birds eat  

There is a large variety of diets among birds.  Birds eat anything from seeds, nectar, insects, worms, 
fish, crustaceans, frogs, to small animals. 
 

 

http://www.amazon.com/Feathers-Just-Flying-Melissa-Stewart/dp/1580894313/ref=sr_1_1?s=books&ie=UTF8&qid=1415039769&sr=1-1&keywords=Feathers%3A+Not+Just+for+Flying
http://www.nsta.org/recommends/ViewProduct.aspx?ProductID=21021
http://www.amazon.com/dp/1426310943/ref=as_li_tf_til?tag=natiscieteaca-20&camp=14573&creative=327641&linkCode=as1&creativeASIN=1426310943&adid=0H70D2SG20NF5YT2JD5R&&ref-refURL=http%3A%2F%2Fwww.nsta.org%2Fpublications%2Fostb%2Fostb2014.aspx
http://www.birds.cornell.edu/k12/
http://www.birds.cornell.edu/k12/
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Bird Communication: “Bird Song Hero” Activity 

https://academy.allaboutbirds.org/features/bird-song-hero/bird-song-hero-tutorial  

Follow the link above to play “Bird Song Hero” together as a class. This game teaches about the musical aspect 
of bird communication and challenges students to listen carefully to bird calls.   

After playing the game together and practicing recognizing bird calls, try recording bird calls in nature journals 
outside. Go out on a nature walk with your nature journals. Stop and listen when you hear a bird or multiple 
birds. Record the type of bird if you can identify it. Draw a pattern of the bird call similar to the signs used 
during the game. Record the first bird together or a few bird calls until your students grasp the concept. Allow 
them to listen and find other birds on their own, in pairs, or small groups.  

 

“Bird Language Exploration” BEETLES™ Activity  

Do this activity in the fall, or in the spring if it is now winter. 

http://beetlesproject.org/resources/for-field-instructors/bird-language-exploration/ 

By paying attention to the sounds and behaviors of birds, students are introduced to a whole new way to 
experience and observe what’s happening in their surroundings, both during their field experience and back 
home. In this Focused Exploration activity, students pay attention to the birds around them. After listening as a 
group, students imitate calls and notice differences between them. Students think about and discuss the 
different messages birds might communicate, then they individually watch and listen to birds from a Sit Spot. 
When the group gathers again, students compare their observations and make a large map of the bird 
vocalizations and behaviors they observed. 

● Bird flight: A bird flies by pressing down upon the air with its wings, which are made especially for 

this purpose. (Comstock, 34) 

● Muscles, skeleton and feathers, keys to birds ability of flight 

○ Bird Muscles video https://www.youtube.com/watch?v=Y2yeNoDCcBg 

○ Bird Skeletal system https://www.youtube.com/watch?v=Y2yeNoDCcBg 

○ Watch this beautiful video about birds feathers and flight: 
https://www.youtube.com/watch?v=Y2yeNoDCcBg 

○ Here is an animated video that shows the physics of the air flow around a bird's wings, which 
allows for flight: https://www.youtube.com/watch?v=3So7OMwNgy8 

  

Hopefully, lots of observation and discussion time can be spent watching the different ways birds fly 
during nature walks outside. 

  

● Follow the link below to download the Bird Wing Types and work through it with your students:  
     https://www.birds.cornell.edu/k12/wp-content/uploads/2018/09/BirdWingTypes-Handout.pdf  

 

https://academy.allaboutbirds.org/features/bird-song-hero/bird-song-hero-tutorial
http://beetlesproject.org/resources/for-field-instructors/bird-language-exploration/
https://www.youtube.com/watch?v=Y2yeNoDCcBg
https://www.youtube.com/watch?v=Y2yeNoDCcBg
https://www.youtube.com/watch?v=Y2yeNoDCcBg
https://www.youtube.com/watch?v=Y2yeNoDCcBg
https://www.youtube.com/watch?v=Y2yeNoDCcBg
https://www.youtube.com/watch?v=3So7OMwNgy8
https://www.youtube.com/watch?v=3So7OMwNgy8
https://www.birds.cornell.edu/k12/wp-content/uploads/2018/09/BirdWingTypes-Handout.pdf
https://www.birds.cornell.edu/k12/wp-content/uploads/2018/09/BirdWingTypes-Handout.pdf
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 Explore common wing shapes of birds by studying diagrams of four general wing shapes. Discuss how 
each wing type is adapted for a different type of flight and have students come up with a list of birds 
for each wing type.  

 

Flap Like a Bird 

Not all birds fly in the same way. Turkey vultures soar for hours without much wing movement, while 
hummingbirds flap their wings over 700 times every 10 seconds as they fly forward, hover in place, and even fly 
backward. 

Have students hold their arms out like wings. (Show a diagram of a bird skeleton to compare its wings to 
human arms.) Have your students practice flapping. See how long they can keep up an easy flapping pace, 
about one flap per second, before they get tired. Tell them a thrush can travel 3,000 miles from Panama to 
Canada, its wings beating more than 6,000 times per minute or 3.2 million beats from start to finish! It averages 
about 158 miles per night of flight. Ask students if their arms ache a bit from flapping. They should notice that 
their outer chest muscles and arm muscles are tired. Explain that since we walk to get around, our leg muscles 
are often more fully developed than our chest muscles.  

 

Live Bird Feeder Cam  

Check out the birds feeding on a live camera for extra bird watching time: 
http://cams.allaboutbirds.org/channel/40/Cornell_Lab_FeederWatch_Cam/ 

 

Raptors, Birds of Prey 

A good video on five fascinating facts about birds of prey: 

https://www.youtube.com/watch?v=i_HJzBtmtxY&list=PLkAmZAcQ2jdpGB9Xbzu70ow2h3Qk1DWJV&index=28 
 

Use this link (raptor information from this Audubon link is copied in your binder) to learn about birds of prey: 

http://www.audubonadventures.org/docs/AA_Raptors_final.pdf  
 

This site has a good video on raptor talons or claws:  

https://www.audubon.org/get-outside/activities/audubon-for-kids#week6 

 

“Identification of Raptors In Flight” Quiz 

https://www.audubon.org/news/identify-raptors-flight 

Use this link to show the image to students and provide a list of 
possible raptors. (Answers also included in the link.) Break the 
students into groups to discuss their knowledge of these birds and 
work together to identify them.  

 

 

 

http://cams.allaboutbirds.org/channel/40/Cornell_Lab_FeederWatch_Cam/?__hstc=161696355.331151d3732fc93f2905bcfbb4f11259.1563150142423.1565152087443.1569256194321.10&__hssc=161696355.13.1569256194321&__hsfp=2233295263#_ga=2.67438545.1702646655.1569256192-1627752803.1563150111
http://cams.allaboutbirds.org/channel/40/Cornell_Lab_FeederWatch_Cam/
https://www.youtube.com/watch?v=i_HJzBtmtxY&list=PLkAmZAcQ2jdpGB9Xbzu70ow2h3Qk1DWJV&index=28
http://www.audubonadventures.org/docs/AA_Raptors_final.pdf
https://www.audubon.org/get-outside/activities/audubon-for-kids#week6
https://www.audubon.org/news/identify-raptors-flight
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Great Horned Owl 

Find five fascinating facts about Great Horned Owlets: 
https://www.youtube.com/watch?v=HrFVNPTlqkg&list=PLkAmZAcQ2jdpGB9Xbzu70ow2h3Qk1DWJV&index=43 

Discuss students’ personal knowledge about the above facts. 

The Screech Owl  

(See Comstock, 102-103) 

 

 

 

Watch and listen to the Eastern Screech Owl call (2:11 minutes): 
https://m.youtube.com/watch?v=G_ZulQQ5H0w  

 

○ This specific owl is one of the three most common owls in Michigan. One lives on top of St. Peter 
Cathedral in Marquette! 

○ This owl is especially adapted to get its food at night. The screech owl prefers to eat mostly field mice, 
grasshoppers, caterpillars and other insects.  

○ Pictures and stories should be shared because the likelihood of observation together is minimal. 
(Students at Father Marquette Catholic Academy might try for a spotting. Try standing across the street 
from the cathedral on Baraga Avenue in the early morning and look at the roof of the gathering space.)  

 

https://www.youtube.com/watch?v=HrFVNPTlqkg&list=PLkAmZAcQ2jdpGB9Xbzu70ow2h3Qk1DWJV&index=43
https://m.youtube.com/watch?v=G_ZulQQ5H0w
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○ “Have you ever heard an owl? What time of day or night? Why was it during that time, do you think? 
Why does an owl screech?” (Owls are nocturnal and screech at night because it is their way of 
communicating.) 

○ “Describe the owl’s eyes. Are they adapted to see by night? What changes take place in them to 
enable the owl to see by day also?” (Owl eyes are completely immobile, providing binocular vision 
which fully focuses on their prey and boosts depth perception. They don’t have eyeballs and have to 
move their heads/bodies in order to look around. Owls can rotate their necks 270 degrees.)  

○ “Note the owl’s beak. For what purpose is a hooked beak? How does the owl use its beak? Why do 
we think the owl looks wise?” (Owl beaks are usually used for gripping and killing prey.) 

○ “Describe the feet and claws of the screech owl. What are sharp hooked claws meant for? Does an 
owl on a perch always have three toes directed forward and one backward?” (Owl talons are very 
powerful and are meant to capture prey. Sometimes an owl has two forward facing toes and two facing 
back.) 

○ “Describe the colors of the screech owl. Are all owls the same color? How do these colors protect the 
bird from its enemies?” (No, owls are not all the same color. Discuss this after the YouTube video 
linked under the other kinds of owls point below.) 

○ “How do an owl’s feathers allow for silent flight? Why is this important to an owl?” (Owls have broad 
wings with large surface areas that help them to float through the air without flapping too much. Less 
flapping makes less noise. The main reason owls can fly silently is the uniquely designed leading edges 
of their primary feathers.) 

○ “An owl hunts during the night. What does it do during the daytime? How does an owl hide itself?” 
(During the day, an owl will spend its time preening, stretching, and resting. An owl will hide behind 
branches in a tree and among its own feathers.) 

○ “Where does the screech owl make its nest? How many eggs are laid? What color are they? At what 
time of year do little owls appear?” (Typically, screech owls make their nest in trees. Breeding ranges 
from mid March to mid May. An average of 3-5 eggs are laid at once. Incubation takes about 26 days 
and the fledging period is about 31 days.) 
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○ “Where does the screech owl spend the winter?” (Screech owls will return to the previous year’s 
breeding sites during winter, usually reclaiming the spot they have previously nested.) 

○ “Do screech owls chew their food? How do they get rid of the indigestible portion of their food?” 
(Like other birds, owls are not able to chew their food. Small prey are swallowed whole and larger prey 
are torn into pieces before being eaten. Indigestible parts must be spit out.) 

○ “What are positive and negative impacts screech owls have on farmers? Is the benefit or injury 
greater?” (The screech owl eats many pests a farmer typically has. The farmer’s crops are more 
protected with an owl residing nearby. They have a wide variation in diet. Screech owls eat many 
beetles, moths, crickets, and other large insects. They catch mice and other rodents, shrews, 
sometimes bats; also some small birds, lizards, frogs, spiders, earthworms, crayfish, and many other 
small creatures. Some catch many small fish.) 

○ “What are other kinds of owls do you know or have heard of?” (Barn owl, great horned owl, barred 
owl, long-eared owl, short-eared owl, snowy owl, etc.) 

 

Owls of North America and Their Calls 

https://m.youtube.com/watch?v=Jzbmj6vuMw8  

The above video is 11:22 minutes in length and shares pictures of common owls in North America along with 
their calls and maps to show where they tend to be located.  
 

Taxonomic Classification of Owls 
 

Kingdom Class Order Family Species 

Animalia 

Animal kingdom 

Aves 

Birds 

 

Strigiformes 

Owls 

Strigidae 

Typical owls 

Otus asio 

Eastern screech owl 

 

Eagles 

Here is some good information on eagles and background on eagle conservation, a success story (4 minutes): 
https://www.youtube.com/watch?v=Vk6u32XsjS4 

 

Watch this web cam video on eagles with good information (6 minutes): 
https://www.youtube.com/watch?v=DfTatuXoQOc&list=PLkAmZAcQ2jdp2px2JrRPTXPN9tZgy2pYY 
 

Falcons 
Five fascinating facts about falcons:  
https://www.youtube.com/watch?v=SWBu0Ds4oUk&list=PLkAmZAcQ2jdpGB9Xbzu70ow2h3Qk1DWJV&index=30 

 

https://m.youtube.com/watch?v=Jzbmj6vuMw8
https://www.youtube.com/watch?v=Vk6u32XsjS4
https://www.youtube.com/watch?v=DfTatuXoQOc&list=PLkAmZAcQ2jdp2px2JrRPTXPN9tZgy2pYY
https://www.youtube.com/watch?v=SWBu0Ds4oUk&list=PLkAmZAcQ2jdpGB9Xbzu70ow2h3Qk1DWJV&index=30
https://www.youtube.com/watch?v=SWBu0Ds4oUk&list=PLkAmZAcQ2jdpGB9Xbzu70ow2h3Qk1DWJV&index=30
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Mammals 

Books About Mammals to Read and Discuss 

About Mammals: A Guide for Children by Cathryn Sill 

The Animal Book by DK Publishing 

The Animal Book by Steve Jenkins 

Animal Homes by Barbara Taylor  

Animal Mouths by Mary Holland 

Animals That Make Me Say OUCH! by Dawn Cusick  

Animals That Make Me Say WOW! by Dawn Cusick 

Animals Upside Down by Steve Jenkins and Robin Page 

Egg by Steve Jenkins and Robin Page 

Eye to Eye by Steve Jenkins 

How Animals Build by Moira Butterfield 

On the Move by Scotti Cohn 

The Secret Life of the Red Fox by Laurence Pringle 

Squirrels Leap, Squirrels Sleep by April Pulley Sayre 
 

Wolves and Coyotes 

Explore the following books, videos and information on wolves with your students before having class 
discussions based on the questions provided throughout this unit.  

 

Books About Wolves and Coyotes to Read and Discuss  

Read and discuss books about wolves and coyotes frequently throughout the unit.  

We Are Wolves by Molly Grooms and Lucia Guarnotta  

Family Pack by Sandra Markle 

The Wolves Return: A New Beginning for Yellowstone National Park by Celia Godkin 

 

Wolf Video Playlist 

 https://www.youtube.com/user/IntlWolfCenter/featured  

Use this video playlist to follow along with the wolves at the International Wolf Center and study specific topics 
like coyote and wolf communication, weather and seasonal influences, wolf care, etc.  

 

 

http://www.amazon.com/dp/1465414576/ref=as_li_tf_til?tag=natiscieteaca-20&camp=14573&creative=327641&linkCode=as1&creativeASIN=1465414576&adid=1450K9EC668EF2Q5SHE4&&ref-refURL=http%3A%2F%2Fwww.nsta.org%2Fpublications%2Fostb%2Fostb2014.aspx
http://www.amazon.com/dp/054755799X/ref=as_li_tf_til?tag=natiscieteaca-20&camp=14573&creative=327641&linkCode=as1&creativeASIN=054755799X&adid=17QNHHY19T2JTK8DE57Z&&ref-refURL=http%3A%2F%2Fwww.nsta.org%2Fpublications%2Fostb%2Fostb2014.aspx
http://www.amazon.com/gp/product/1628555610?ie=UTF8&camp=1789&creativeASIN=1628555610&linkCode=xm2&tag=natiscieteaca-20
http://www.amazon.com/Animals-That-National-Wildlife-Federation/dp/1623540429/ref=sr_1_2?s=books&ie=UTF8&qid=1415040191&sr=1-2&keywords=Animals+That+Make+Me+Say+WOW!
http://www.amazon.com/Animals-That-National-Wildlife-Federation/dp/1623540410/ref=sr_1_1?s=books&ie=UTF8&qid=1415040176&sr=1-1&keywords=Animals+That+Make+Me+Say+WOW!
http://www.amazon.com/dp/054734127X/ref=as_li_tf_til?tag=natiscieteaca-20&camp=14573&creative=327641&linkCode=as1&creativeASIN=054734127X&adid=197MJ9W2AMCJDSVVERWV&&ref-refURL=http%3A%2F%2Fwww.nsta.org%2Fpublications%2Fostb%2Fostb2014.aspx
http://www.amazon.com/gp/product/0547959095?ie=UTF8&camp=1789&creativeASIN=0547959095&linkCode=xm2&tag=natiscieteaca-20
http://www.amazon.com/Eye-How-Animals-See-World/dp/0547959079/ref=sr_1_2?s=books&ie=UTF8&qid=1415039838&sr=1-2&keywords=Eye+to+Eye
http://www.amazon.com/dp/1607186284/ref=as_li_tf_til?tag=natiscieteaca-20&camp=14573&creative=327641&linkCode=as1&creativeASIN=1607186284&adid=02TRBCQ1HGG3BDKASVMS&&ref-refURL=http%3A%2F%2Fwww.nsta.org%2Fpublications%2Fostb%2Fostb2014.aspx
http://www.nsta.org/recommends/ViewProduct.aspx?ProductID=20519
https://www.youtube.com/user/IntlWolfCenter/featured
https://www.youtube.com/user/IntlWolfCenter/featured
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The International Wolf Center website  

https://wolf.org will be referenced through the unit. It is worth checking out as a teacher reference to learn 
about wolves and decide if there are other resources/information your students might benefit from.  
 

Watch Wolves Live through this camera link: https://wolf.org/wolf-cams2/ 

 

Sounds of Coyotes  

http://www.biokids.umich.edu/critters/Canis_latrans/sounds/  

 

Wolf and Coyote Classification 
 

Kingdom Class Order Suborder Family Species Subspecies 

Animalia 
Animal 
kingdom 

Mammalia 
Mammals 
 

Carnivora 
Bears, cats, 
wolves, 
weasels, and 
relatives 

Caniformia 
Caniform 
carnivores 

Canidae 
Wolves, 
foxes, and 
relatives 

Canis latrans 
(coyote) 
 

Canis lupus 
(gray wolf) 
 

Urocyon 
cinereoargen
teus (gray 
fox) 
 

Vulpes vulpes 
(red fox) 

Canis lupus 
familiaris 
(dog) 

 

Open the following link to see how wolves and coyotes are classified. Discuss the table above and remind 
students of the terms: kingdom, class, order, family and species.  

 http://www.biokids.umich.edu/critters/Canidae/classification/#Canidae 

 

What is the Latin name of the Gray Wolf? Of the Coyote?  

The Latin name for a pet dog which is a relative of the wolf is Canis lupus familiaris. Can you see a relationship 
or similarity between a wolf and a dog? What does the word familiaris sound like? Familiar or family.  

How many species of wolves are there in the world? 

There are two universally recognized species: the gray wolf (Canis lupus) and the red wolf (Canis rufus). Some 
scientists and researchers believe there are two other species of wolf: the Eastern wolf, and the Ethiopian or 
Abyssinian species. The complex nature of studying wolves and genetics requires a lot of time to form solid 
conclusions.  

 

https://wolf.org/
https://wolf.org/
https://wolf.org/wolf-cams2/
https://wolf.org/wolf-cams2/
http://www.biokids.umich.edu/critters/Canis_latrans/sounds/
http://www.biokids.umich.edu/critters/Canis_latrans/sounds/
http://www.biokids.umich.edu/critters/Canidae/classification/#Canidae
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Wolves Around the World 

The picture below (included in your binder) shows some subspecies of the red and gray wolves. Read the 
names of these wolves together as you look at them and discuss similarities and differences.  

 

Discuss: 

How many wolves are in a pack? 

“Wolf packs are made up of parents, pups, and sometimes offspring from previous litters.” 

Pack sizes vary depending on the size and availability of prey, the birth of pups, mortality, and dispersal. Wolf 
packs are generally the largest in late autumn when the pups are strong enough to hunt with the adults. By 
spring, the pack typically grows smaller based on the factors mentioned above. Red wolf packs are generally 
smaller and typically have around 2 to 8 members.  

What is the gestation (pregnancy) period of wolves and coyotes? 

The pregnancy period of both wolves and coyotes is usually around 63 days. Ask students to calculate how 
many months that is. Discuss other animal life cycles and the time for human pregnancy. Males and females 
share responsibility in raising the pups. 

What do wolves eat?  

“Wolves are carnivores. What does that mean?” (They are meat eaters.) 
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Gray wolves primarily prey on large mammals, such as deer, moose, elk, bison, caribou, sheep, oxen, and 
mountain goats. Red wolves primarily prey on white-tailed deer, raccoons, rabbits, nutria, and other rodents. 
Adult wolves are able to consume up to 20 pounds during a single meal.  

What do you think coyotes eat? 

“Coyotes are opportunistic omnivores. Any idea what that might mean?” 

Coyotes eat whatever is available. They are hunters and scavengers. They eat mice, rabbits, squirrels, frogs, 
lizards, fish, and fruit. Young coyotes practice hunting on grasshoppers and other insects to learn stalking and 
pouncing.  

 

Wolf/Coyote Size  

Gray Wolf (Canis lupus) Gray Wolf Paw Print 

 

Height: 30" average 

Length: 4.5 feet to 6.5 feet 

Weight:75 to 125 pounds 

 

Coyote (Canis latrans) Coyote Paw Print 

Height: 18" maximum 

Length: 3 feet 

Weight:25 to 45 pounds 

The size of a wolf’s track is dependent on the age and size of the wolf. A good size estimate for a gray wolf’s 
track size is 4 ½ inches long by 3 ½ inches wide. In comparison, a coyote’s track will be closer to 2 ½ inches long 
by 1 ½ inches wide. Only a few breeds of dogs leave tracks longer than 4 inches (Great Danes, St. Bernards, and 
some bloodhounds). Red wolves have smaller feet than gray wolves.  

Write the dimensions for a gray wolf’s track and a coyote’s track on the board. Have students sketch a picture 
of a gray wolf track next to a coyote track using a ruler with accurate dimensions in their nature journals.  
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Wolf vs Coyote Size 

 

Grey wolves are largest, followed by the red wolf, and then the coyote.  

Why do you think wolves howl?  

Wolves howl to communicate with one another. They howl to locate members of their pack. 
Wolves also howl together as a group before a hunt The howl warns neighboring wolves to stay away  It can be 
a sign of distress or alarm.   

How long do wolves live?  

Think of similar animals we keep as pets and how long they live.” Wolves can live to approximately 15 or 16 
years old, however tend to live closer to a maximum of 9 to 10 years because of the tough life wild wolves live.  

In which states can you find wolves?  

Identify the states on a US map as you go through and discuss why wolves might live in these areas.  

Alaska, Montana, Wyoming, Idaho, Wisconsin, Michigan, Minnesota, Arizona 
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The Big Bad (?) Wolf Quiz 

https://www.michigan.gov/documents/dnr/Wolf_quiz_686712_7.pdf  

Decide how you’d like to use this quiz towards the end of the wolf/coyote unit. A copy of the quiz and answer 
key can be found in your binder. One option is to have the students take the quiz and grade it together at the 
end. Another option would be to use it as a review for students to quiz each other in pairs before an alternate 
assessment the teacher decides on. You could also turn it into a game where the class votes on the correct 
answer together or the class is divided into teams that take turns answering. 

 Make sure to review the questions ahead of time and share information you haven’t covered yet.  

Here are more Grey Wolf and Coyote links. 

Grey Wolf   http://www.biokids.umich.edu/critters/Canis_lupus/#Canis_lupus 

Coyote http://www.biokids.umich.edu/critters/Canis_latrans/#Canis_latrans  

 

Rabbits (Eastern Cottontail focus) 

● Read and discuss books about rabbits frequently throughout the unit.  

● Make observation of rabbits a goal on nature walks throughout the year. If someone has a pet rabbit, 
maybe they could bring it to class for a week or so for closer observation. 

● Videos to watch on rabbits:  

https://www.youtube.com/watch?v=Gf23IvB9-vc  (Little rabbit with mom interacting in a garden, 5:36 
minutes)  
https://www.youtube.com/watch?v=nPmv_-c8GnI (Difference between rabbits/bunnies and hares, 
2:37 minutes)  

 

Cottontail Rabbit  

 

The Cottontail Rabbit Lesson (See Comstock, 218-219)  

Begin this study outside in the winter where the tracks may be observed.  

1. What sort of tracks does the cottontail make in the snow? Describe and sketch them. Where did you 
find these tracks? How do you know which way the rabbit was going? How are rabbit feet protected so 
they do not freeze in the winter?  

2. What use might the rabbit’s large ears be? How do the ears look when the rabbit is resting? When 
startled? How are the ears held when signs of danger may be coming? How are they held when the 
rabbit is running?  

3. Do you think the rabbit has a keen sense of smell? Describe movement of the nostrils and explain the 
reason.  
 https://www.rabbitcaretips.com/rabbits-sense-of-smell/ 

 

https://www.michigan.gov/documents/dnr/Wolf_quiz_686712_7.pdf
http://www.biokids.umich.edu/critters/Canis_lupus/#Canis_lupus
http://www.biokids.umich.edu/critters/Canis_lupus/#Canis_lupus
http://www.biokids.umich.edu/critters/Canis_latrans/#Canis_latrans
http://www.biokids.umich.edu/critters/Canis_latrans/#Canis_latrans
https://www.youtube.com/watch?v=Gf23IvB9-vc
https://www.youtube.com/watch?v=nPmv_-c8GnI
https://www.rabbitcaretips.com/rabbits-sense-of-smell/
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4. What peculiarity can be noticed about a rabbit's upper lip? How would this be an aid to the rabbit when 
gnawing? Describe the teeth. How do they differ from a mouse or squirrel? How does a rabbit eat a 
stem of grass? Notice the rabbit’s whiskers. What do you think they are used for?  

5. Describe the eyes. How are they placed so the rabbit can see forward and backward?  

6. Why is it advantageous for the rabbit to have such long, strong hind legs? Compare them in size with 
the front legs. Compare the front and hind feet. How many toes on each? In what position are the legs 
when the rabbit is resting? When it is standing? When it is lifted up for observation?  

7. How does the cottontail escape being seen? Describe its coat.  

8. What does the cottontail feed upon during the summer? During the winter? Do they ever do much 
damage?  

9. What are the cottontail’s enemies? How does it escape them?  
 

Cottontail Rabbit Information 

● Cottontail rabbits can be found throughout most of Michigan but are less common in the northern 
portions of the state. 

● Cottontails prefer areas with ample vegetation and hiding places such as brush piles and thickets. 

● Summertime foods include grasses, clover, and garden vegetables. 

● In the winter, cottontails eat twigs, buds, and bark of many shrubs. 

● Breeding can take place between March and September and adult females could have up to three 
litters in a year. Rabbits can breed at 2-3 months old. Females from the first spring litter can breed that 
same summer. 

● Baby rabbits are born about a month later with little hair and their eyes closed. A cottontail’s litter is 
usually 3 to 8 babies. The mother only visits her nest once or twice a day to nurse her young. After 
about three weeks the young rabbits are weaned and on their own. 

● Many predators seek cottontails as prey such as coyote, fox, hawks and owls.  
 

Eastern Cottontail classification (a common Michigan Rabbit)  

http://www.biokids.umich.edu/critters/Sylvilagus_floridanus/classification/#Sylvilagus_floridanus  

 

Kingdom Class Order Family Species 

Animalia 

Animal kingdom 

Mammalia 

Mammals 

Lagomorpha  

Rabbits, hares, and 

pikas 

Leporidae 

Rabbits and hares 

Sylvilagus floridanus 

Eastern cottontail 

 

 
 

 

http://www.biokids.umich.edu/critters/Sylvilagus_floridanus/classification/#Sylvilagus_floridanus
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Hares 

Hare vs Rabbit 

 

https://www.michigan.gov/dnr/0,4570,7-350-79135_79218_79619-466139--,00.html  

“Cottontail rabbits are best adapted to southern Michigan’s landscape and weather. Snowshoe hares are best 

adapted to the higher snowfall and dense forests of northern Michigan.” 

The Snowshoe Hare 

● Snowshoe hares are primarily found in the northern two-thirds of Michigan. 

● Snowshoes prefer forests with thick understory and are often found in places like coniferous forests, 
cedar bogs, and spruce swamps. 

● Snowshoe hares are well adapted for snow with their large hind feet, which help the animal travel over 
the snow. Snowshoe hares also lose their brown summer fur and get a white coat for the winter, giving 
them excellent camouflage. 

● Hares eat grasses, buds of woody plants, and needles from conifers. Snowshoe hares may even eat 
meat and scavenge a meal from a carcass! 

● Breeding takes place between March and September and adult females may have 2 to 4 litters a year. 
Young are born after about a month and the female simply hides them under a log or shrub. Young 
snowshoe hares are born fully furred and their eyes are open (unlike cottontails). Young snowshoes 
also will hide in separate places and only come together once a day for feeding; they are weaned after 
about four weeks. 

● Predators such as large owls and coyotes prey on snowshoe hares. 

Snowshoe Hare Classification  

Kingdom Class  Order Family Species 

Animalia  

Animal kingdom 

Mammalia  

Mammals 

Lagomorpha 

Rabbits, hares, and 

pikas 

Leporidae 

Rabbits and hares 

Lepus americanus 

Snowshoe hare 

 

https://www.michigan.gov/dnr/0,4570,7-350-79135_79218_79619-466139--,00.html
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Draw a Rabbit  

https://www.youtube.com/watch?v=a2iLk3lUSLY  

Discuss the difference between drawing by technique and memory, and drawing what is directly observed in 
nature. What are their purposes? Can becoming skilled at observation help with drawing from memory? 

 

What Should I Do If I Find a Baby Animal? 

Each spring and summer, the DNR is flooded with calls as people across the state run into a common dilemma – 
they have come across a baby animal and desperately want to help. The best thing you can do to help, 
however, is to leave the animal alone. Many animals will hide their young for safety, and they will return. The 
majority of the time these wild animals do not need our help and it is best for wildlife to remain in the wild.  

A mother rabbit will rarely abandon her babies. She will leave the nest unattended at times so as not to attract 
the attention of predators. Leave the nest alone, and the mother will return when she feels it is safe. 

● Reach out to class parents to see if there is a pet rabbit that is available for a visit for the students to 
interact with.  

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

https://www.youtube.com/watch?v=a2iLk3lUSLY
https://www.youtube.com/watch?v=a2iLk3lUSLY
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Grade 4 
III.  The Study of Physical Properties of Earth Materials & Astronomy 

 

 

Matter  

We have chosen the Inquiry Project by the National Research Council of the National Academies of Science for 
the study of matter in grades 3-5.  

The Inquiry Project takes a unique approach to a study of matter for grades 3–5, bringing together core ideas, 
scientific practices, and crosscutting concepts. The curriculum for each grade is built around a network of 
science concepts. These concepts are relevant to understanding matter and include ideas about material, 
weight, and volume. These ideas are essential for all of science and are key to understanding the particulate 
model of matter in secondary school. In the Inquiry Project curricula, concepts related to matter are developed 
over time across grades 3–5.  

As they learn about the core idea of matter, students in grades 3-5 use scientific practices that are central to 
inquiry such as reasoning from evidence, building and using models, and developing explanations. They also 
learn about crosscutting concepts that span the disciplines of science, such as system and scale.  

 

Home page for the Inquiry Project: 

https://inquiryproject.terc.edu/index.html 

How to get started, which includes links to curriculum and training through video and print material:  

https://inquiryproject.terc.edu/getstarted.html 

 

An overview of Grade 4 follows. Hard copies of this entire curriculum are provided in your binder or can be 
downloaded onto your computer from this link. See bottom of linked page. 

https://inquiryproject.terc.edu/index.html 

 

The materials needed to teach this unit may be purchased here or can be purchased separately: 

http://www.sempcoinc.com/gr4wunourfei.html 

 

In Grade 4, students investigate properties of earth materials. They learn to distinguish and measure weight 
and volume and investigate their relationships in different solid and liquid materials. By the end of Grade 4, 
students ask which properties of matter stay the same during transformations such as crushing (weathering) 
and reshaping, and which properties do not.  

 

 

https://inquiryproject.terc.edu/index.html
https://inquiryproject.terc.edu/getstarted.html
https://inquiryproject.terc.edu/index.html
http://www.sempcoinc.com/gr4wunourfei.html
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Magnets  

A couple of weeks before you plan to teach this unit, secure the materials that will be needed to complete the 
activities within this unit. 

The Wonders of Magnets 

Work through the Wonders of Magnets unit in your binder or download here: 

https://shop.need.org/products/wonders-of-magnets 

 

Electricity 

A couple of weeks before you are planning on teaching this unit, secure the materials that will be needed to 
complete the activities within this unit. 

ElectroWorks  

Work through the ElectroWorks unit in your binder or download here:  

https://shop.need.org/products/electroworks?variant=38797911695 

 

Discuss Great Scientists Who Studied Aspects of Electricity 

André-Marie Ampère 

Learn about André-Marie Ampère (20 January 1775 – 10 June 1836), who discovered the relationship 

between magnetism and electricity: 

https://kids.kiddle.co/Andr%c3%a9-Marie_Amp%c3%a8re 

Ampere is most known for establishing the relationship between electricity and magnetism, and 
combining them into a new field called electromagnetism, or electrodynamics. In 1823, he discovered 
the law that describes the magnetic force between two pieces of wire that are carrying electrical 
current, which became known as Ampère’s Law. In honor of his epoch-making discovery, the most 
commonly used unit of electrical current is called the ampere (or “amp” for short). Ampère was a 
sincere and devout Catholic believer.  

“On the day of his wife's death he wrote two verses from the Psalms, and the prayer ‘O Lord, God of 
Mercy, unite me in heaven with those whom you have permitted me to love on earth.’” 

 

Alessandro Volta 

Learn about the inventor of the electrical battery. 

Alessandro Volta (18 Feb 1745 - 5 Mar 1827) is perhaps best known as the inventor of the electrical 
battery, a key part of electrical technology. The electrical unit of the Volt is named for him. 

https://www.famousscientists.org/alessandro-volta/ 

 

https://shop.need.org/products/wonders-of-magnets
https://shop.need.org/products/electroworks?variant=38797911695
https://kids.kiddle.co/Andr%c3%a9-Marie_Amp%c3%a8re
https://kids.kiddle.co/Electromagnetism
https://kids.kiddle.co/Electromagnetism
https://www.famousscientists.org/alessandro-volta/
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https://kids.kiddle.co/Alessandro_Volta 

Volta was a Catholic, a great scientist who loved God. Here's a quote about the importance of his 
Catholic faith to him: 

"I confess the holy, apostolic, and Roman Catholic faith. I thank God who has given me this faith, in 
which I have the firm intention to live and die." -Alessandro Volta 

Luigi Galvani 

Another important Catholic Scientist who studied electricity was Luigi Galvani (9 Sept 1737 to 4 Dec 
1798). 

 https://kids.kiddle.co/Luigi_Galvani 

 Luigi Galvani Galvani was a pioneer in bioelectricity and is famous for discovering what he termed 
“animal electricity.” He wrote a book entitled, On the Power of Electricity in Muscular Movement 
published in 1791. This was the beginning of the fields of bioelectricity and electrophysiology. He 
became a member of the Third Order of St. Francis.  

 

Electromagnetism is the science of charge and of the forces and fields associated with charge. Electricity and 
magnetism are two aspects of electromagnetism. 

 

Michael Faraday 

Learn about Michael Faraday (22 Sept 1791 - 26 Aug 1867), who was a pioneer in the study of 
electromagnetism. 

Video (4 minutes) - Discuss the experiment found within the video showing a relationship between 
magnetism and electricity.  
https://www.bing.com/videos/search?q=michael+faraday&&view=detail&mid=6ADFB96E9AA7CB4189
E36ADFB96E9AA7CB4189E3&&FORM=VRDGAR&ru=%2Fvideos%2Fsearch%3Fq%3Dmichael%2Bfaraday
%26FORM%3DHDRSC3 

Read and discuss this short biography of life of Faraday: 

https://kids.kiddle.co/Michael_Faraday 

Read and discuss this quote from Michael Faraday: 

“The book of nature which we have to read is written by the finger of God.” -Michael Faraday 

Questions you might ask: 

“Who is reading the book of nature?” 

“What does Faraday mean that the book of nature is written by the finger of God?” 

 

 

 

https://kids.kiddle.co/Alessandro_Volta
https://kids.kiddle.co/Luigi_Galvani
https://www.bing.com/videos/search?q=michael+faraday&&view=detail&mid=6ADFB96E9AA7CB4189E36ADFB96E9AA7CB4189E3&&FORM=VRDGAR&ru=%2Fvideos%2Fsearch%3Fq%3Dmichael%2Bfaraday%26FORM%3DHDRSC3
https://www.bing.com/videos/search?q=michael+faraday&&view=detail&mid=6ADFB96E9AA7CB4189E36ADFB96E9AA7CB4189E3&&FORM=VRDGAR&ru=%2Fvideos%2Fsearch%3Fq%3Dmichael%2Bfaraday%26FORM%3DHDRSC3
https://www.bing.com/videos/search?q=michael+faraday&&view=detail&mid=6ADFB96E9AA7CB4189E36ADFB96E9AA7CB4189E3&&FORM=VRDGAR&ru=%2Fvideos%2Fsearch%3Fq%3Dmichael%2Bfaraday%26FORM%3DHDRSC3
https://www.bing.com/videos/search?q=michael+faraday&&view=detail&mid=6ADFB96E9AA7CB4189E36ADFB96E9AA7CB4189E3&&FORM=VRDGAR&ru=%2Fvideos%2Fsearch%3Fq%3Dmichael%2Bfaraday%26FORM%3DHDRSC3
https://kids.kiddle.co/Michael_Faraday
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Simple machines 

An introduction to simple machines is made through the lesson below. 

Place a box filled with heavy books on your desk or on the floor at the front of the class. Ask a couple of 
students to come up and try to nudge the box. (You don’t want them to try to actually lift it because it will be 
heavy and they could hurt themselves. You just want to prove that the box is fairly heavy.) Ask the class: 

“You could probably lift this box, but not easily. What if you had to put it on a shelf that was as 
high as the ceiling? How would you get it up there?” 

Write all answers on the board. You are not quite ready to introduce the simple machines so use 
whatever language your students use. You will revisit these ideas somewhat immediately. 

“What if you had to carry the box home?” 

If students do not get beyond suggesting carrying the box and taking rests, add to the question and 
ask: “Are there any devices that could help you?” It may be that students are coming up with 
“things” that incorporate one of the simple machines, like a cart or a dolly. If so, this is a great lead 
into the lesson. 

Now, watch two or so of the videos below. 

NASA video to introduce simple machines: 

https://nasaeclips.arc.nasa.gov/video/ourworld/our-world-simple-machines-here-and-in-space 

PBS simple machine videos: 

https://wnmu.pbslearningmedia.org/resource/idptv11.sci.phys.maf.d4ksim/simple-machines/ 

https://wnmu.pbslearningmedia.org/resource/idptv11.sci.phys.maf.d4ksim/simple-machines/ 

https://wnmu.pbslearningmedia.org/resource/idptv11.sci.phys.maf.d4ksim/simple-machines/ 

https://pbskids.org/designsquad/video/what-are-simple-machines/ 

When they are finished, go back to the box. Ask students: 

“Do you have any new ideas about how you would put the box up on a very high shelf?” 

Students have just learned about the pulley, which is a pretty obvious answer. Write pulley on the 
board after students have offered up the answer. Lever is a possible answer, though maybe not the 
best choice for the task. 

“What about carrying the box home? Is there a machine that could help you?” 

After students answer, put wheel and axle on the board. 

“Are there other ways to move the box, if you had to simply move it?” 

You could slide the box down an inclined plane, or lift it with a lever. 

“What do the simple machines we’ve discussed so far do?” 

 

https://nasaeclips.arc.nasa.gov/video/ourworld/our-world-simple-machines-here-and-in-space
https://wnmu.pbslearningmedia.org/resource/idptv11.sci.phys.maf.d4ksim/simple-machines/
https://wnmu.pbslearningmedia.org/resource/idptv11.sci.phys.maf.d4ksim/simple-machines/
https://wnmu.pbslearningmedia.org/resource/idptv11.sci.phys.maf.d4ksim/simple-machines/
https://pbskids.org/designsquad/video/what-are-simple-machines/
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Simply, the machines help us move things; they make work easier. 

“Which simple machines are not written on the board?” 

The screw and the wedge. 

“What are these machines good for?” 

Both are also used to help move things more easily; however, the screw has another function of 
holding things together.  

https://www.teachengineering.org/content/cub_/lessons/cub_simple/cub_simple_lesson01_refsheet_v1_sas.pdf 

http://sciencenetlinks.com/lessons/move-it-with-simple-machines/ 

 

Students Make Simple Machines at Stations 

In this part of the lesson, students will create simple machines at stations. They will quickly assemble a simple 
machine and then make a group poster to show what their station represents. 

Break students into five-six groups (you may wish to combine the wheel/axle and the pulley stations). Give each 
student his or her own Your Simple Machine Station student sheet (extracted in discussion below; also found in 
binder). While they are reading the instructions, put out the materials that they will need for the basics of their 
station, including poster paper and construction paper, glue, etc. 

Set up the following simple machine stations: 

1.  For the lever station: a board, something to balance it on (a stack of books is suggested) and 
something to lift with it (a small box filled with something to make it heavy is suggested) 

2.  For the inclined plane: a board and a small box filled with something to make it heavy 

3.  For the wedge: a stack of books and a wedge of wood 

4.  For the pulley: a fine rope or ribbon, a ribbon spool with a pencil that fits through the middle 
and something to lift. (Note: You may need to assist students. For instance, two students will need 
to hold either side of the pencil or they will need to balance the pencil across two stacks of books 
or across the space between two desks. They will also need to wrap the rope around the spool 
twice and leave enough on one end to pull and enough on the other end to tie up something.) 

For the wheel and axle: It is possible to use the ribbon spool and pencil through its center to serve 
as a wheel and axle. It’s helpful to consider the pulley in light of the “wheel” central to its 
mechanism, and the additional use of the wheel and axle as a way to move things in another way. 

5.  For the screw: a piece of wood and a few screws, a screw driver 

Simple Machines student sheet (find it in your binder) 

You have been assigned to a simple machine station. At your station, there are the materials to demonstrate 
one of the six simple machines. Figure out which one it is and assemble it. 

Our simple machine is the ___________________________ 

 

https://www.teachengineering.org/content/cub_/lessons/cub_simple/cub_simple_lesson01_refsheet_v1_sas.pdf
http://sciencenetlinks.com/lessons/move-it-with-simple-machines/
http://sciencenetlinks.com/student-teacher-sheets/your-simple-machine-station/
http://sciencenetlinks.com/student-teacher-sheets/your-simple-machine-station/
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Now, put your simple machine to work. As a group, use the machine and discuss what it would be good for. 
Record your ideas. Create a visual! Work together to create a poster that illustrates the following: 

● What kind of simple machine is yours 

● The uses of your simple machine 

● Some examples of other machines that may use your simple machine 

You can use words, cut-out pictures/images, drawings, etc. on your poster. 

Stop here and wait for teacher instructions before continuing. 

 

Observe a simple machine from another station. Imagine doing a task that could involve this simple machine. 
Then complete the following on the back of this paper: 

● Describe the task that needs to be done. 

● Describe how you would do a task with your bare hands. 

● Describe how you would do a task using a simple machine for help. 

● Describe why it is better to do the task with the machine. 

Simple machines are everywhere; we use them everyday to perform simple tasks. Simple machines have also 
been in use since the early days of human existence. While simple machines take many shapes, they come in six 
basic types: 

● Wedge: A device that forces things apart. 

● Wheel and axle: Used to reduce friction. 

● Lever: Moves around a pivot point to increase or decrease mechanical advantage. 

● Inclined plane: Raises objects by moving up a slope. 

● Screw: A device that can lift or hold things together. 

● Pulley: Changes the direction of a force. 

Next, do this simple machine lesson. You will find a hardcopy in your binder and the link is below.  

The homework worksheet is printed in your binder.  

There are many other extension activities here.  

https://www.teachengineering.org/lessons/view/cub_simple_lesson01 

 

 

 

 

 

https://www.teachengineering.org/lessons/view/cub_simple_lesson01
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Earth's Four Systems  

Materials are needed for two activities, below. 

Use the following Earth System module. 

 

First, read the Earth System book downloadable from this link together as a class:  

https://www.globe.gov/web/elementary-globe/overview/earth-system 

 

Now, do the Earth Systems, We are all Connected activity found here and in your binder:  

https://www.globe.gov/documents/348830/55942063/We%27reAllConnected_27July2018_FINAL.pdf/b8db93
74-1a5f-46bc-950d-3e910caa0bc6 

 

Earth System in a Bottle 

https://www.globe.gov/documents/348830/55942063/EarthBottle_27July2018_FINAL.pdf/6cc57454-2774-45d
1-a545-df96370ce044 

Do the activity found here and in your binder. This shows how a terrarium is like an earth system in a bottle.  

 

The Earth's Age, Topography and Landforms 

Read together “Introduction to the Earth’s Surface” from the following link:  

https://www.ck12.org/book/ck-12-fourth-grade-science/section/2.1/ 

 

Theory of Plate Tectonics 

https://www.ck12.org/book/ck-12-fourth-grade-science/section/2.2/ 

 

The Breakup of Pangea 

https://www.exploratorium.edu/faultline/activezone/slides/pangea-slide.html 

Read the information contained in the link above. Use the Pangea puzzle pieces (found in your binder) to 
complete this very interesting activity. 

 

Relative Ages of Rocks 

https://www.ck12.org/book/ck-12-fourth-grade-science/section/2.3/ 

 

 

 

 

https://www.globe.gov/web/elementary-globe/overview/earth-system
https://www.globe.gov/documents/348830/55942063/We%27reAllConnected_27July2018_FINAL.pdf/b8db9374-1a5f-46bc-950d-3e910caa0bc6
https://www.globe.gov/documents/348830/55942063/We%27reAllConnected_27July2018_FINAL.pdf/b8db9374-1a5f-46bc-950d-3e910caa0bc6
https://www.globe.gov/documents/348830/55942063/EarthBottle_27July2018_FINAL.pdf/6cc57454-2774-45d1-a545-df96370ce044
https://www.globe.gov/documents/348830/55942063/EarthBottle_27July2018_FINAL.pdf/6cc57454-2774-45d1-a545-df96370ce044
https://www.ck12.org/book/ck-12-fourth-grade-science/section/2.1/
https://www.ck12.org/book/ck-12-fourth-grade-science/section/2.2/
https://www.exploratorium.edu/faultline/activezone/slides/pangea-slide.html
https://www.ck12.org/book/ck-12-fourth-grade-science/section/2.3/
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Rock Formation, Local and Regional 

Trade Books to Read and Discuss 

The Rock and Gem Book, Published by DK 

Scaly Spotted Feathered Frilled by Catherine Thimmesh 

The Street Beneath My Feet by Charlotte Guillain 

Under Water, Under Earth by Aleksandra Mizielinska and Daniel Mizielinski  

Volcano Rising by Elizabeth Rusch  

When the Earth Shakes by Simon Winchester 

 

Michigan Rocks Unit 
 

Content to be learned in this unit: 

Minerals are the building blocks of rocks. All minerals have five common characteristics. Minerals have 
distinguishing properties that can be used to tell them apart. 

There are three basic types of rocks; each rock type forms under certain conditions and tells a story about what 
the earth was like when that rock was formed. 

Different minerals and rocks are located in different parts of Michigan. These rocks form a pattern. This 
explanation of this pattern tells the geologic story of Michigan. 

Based on clues (evidence) in the rock record, geologists estimate the earth is at least 4.6 billion years old. The 
geologic time line divides this time span into manageable chunks. These chunks are divided based on significant 
geologic events recorded in the rock record. 

Fossils are a record of the existence of past life (plants and animals) that once lived on the earth. Fossils are 
different ages. 

Fossils are used to determine the relative age of rock and understand the history of the earth. 

The geologic history of Michigan can be told in part by the fossil evidence found in sedimentary rocks. 

In a stack of rocks, the older rocks are on the bottom and the younger rocks are on top. 

In the Lower Peninsula of Michigan, the bedrock rocks were deposited in a basin. This geologic structure is 
called the Michigan Basin. 

The youngest deposit on the surface of Michigan are sediments deposited by the glaciers. 

 

Skills to be learned in this unit: 

Classify minerals by commonalities and differences. 

 

http://www.amazon.com/dp/0547991347/ref=as_li_tf_til?tag=natiscieteaca-20&camp=14573&creative=327641&linkCode=as1&creativeASIN=0547991347&adid=1QJ2G2DY5B0W7YS5Z265&&ref-refURL=http%3A%2F%2Fwww.nsta.org%2Fpublications%2Fostb%2Fostb2014.aspx
http://www.amazon.com/dp/1580894089/ref=as_li_tf_til?tag=natiscieteaca-20&camp=14573&creative=327641&linkCode=as1&creativeASIN=1580894089&adid=16JAHCDKHKP19PWHDXEY&&ref-refURL=http%3A%2F%2Fwww.nsta.org%2Fpublications%2Fostb%2Fostb2014.aspx
http://www.amazon.com/gp/product/0670785369?ie=UTF8&camp=1789&creativeASIN=0670785369&linkCode=xm2&tag=natiscieteaca-20
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Identify minerals using distinguishing properties. 

Interpret the environment that a particular rock formed in based on rock type. 

Read a Michigan map to find the localities where specific minerals and rocks occur in Michigan. 

Use a geologic time line to decide the relative age of two events in geologic time. 

Use fossils to identify the age of rocks. 

Use information from the Michigan Fossil Poster and the Fossiliferous Outcrops of Michigan Map to identify 
fossils sieved from earth material and determine possible locations for where the Earth Material might have 
been excavated. 

Use a geologic model and block diagram to answer questions about which rocks in a stack of rocks are older 
and which are younger. 

 

Michigan Rocks Instructional Sequence  

http://www.educ.msu.edu/michiganrocks/MI%20Rocks%20website/instruct.htm 
 

The lessons linked below are part of the Michigan Rocks unit. Find them also in your binder. 

1. http://www.educ.msu.edu/michiganrocks/MI%20Rocks%20website/1lesson.htm 

2. http://www.educ.msu.edu/michiganrocks/MI%20Rocks%20website/2lesson.htm 

3. http://www.educ.msu.edu/michiganrocks/MI%20Rocks%20website/3lesson.htm 

4. http://www.educ.msu.edu/michiganrocks/MI%20Rocks%20website/4lesson.htm 

5. http://www.educ.msu.edu/michiganrocks/MI%20Rocks%20website/5lesson.htm 

 

Geologic Map of Michigan  

https://lsa.umich.edu/earth/community-engagement/downloadable-resources/bedrock-geology-of-michigan/_
jcr_content/par/download/file.res/Bedrock%20v7.pdf 

 

Mining History in Michigan  

http://www.mg.mtu.edu/hist.htm 

 

Timeline of Copper Mining in the Upper Peninsula 

https://www.nps.gov/kewe/learn/historyculture/copper-mining-timeline.htm 

 

Tour a Michigan Mine 

If possible, schedule a tour of a local mine. 

 

 

http://www.educ.msu.edu/michiganrocks/MI%20Rocks%20website/instruct.htm
http://www.educ.msu.edu/michiganrocks/MI%20Rocks%20website/1lesson.htm
http://www.educ.msu.edu/michiganrocks/MI%20Rocks%20website/2lesson.htm
http://www.educ.msu.edu/michiganrocks/MI%20Rocks%20website/3lesson.htm
http://www.educ.msu.edu/michiganrocks/MI%20Rocks%20website/4lesson.htm
http://www.educ.msu.edu/michiganrocks/MI%20Rocks%20website/5lesson.htm
https://lsa.umich.edu/earth/community-engagement/downloadable-resources/bedrock-geology-of-michigan/_jcr_content/par/download/file.res/Bedrock%20v7.pdf
https://lsa.umich.edu/earth/community-engagement/downloadable-resources/bedrock-geology-of-michigan/_jcr_content/par/download/file.res/Bedrock%20v7.pdf
http://www.mg.mtu.edu/hist.htm
https://www.nps.gov/kewe/learn/historyculture/copper-mining-timeline.htm
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Earthquakes 
 

Trade Books to Read and Discuss 

Earthquakes and Other Natural Disasters by Harriet Griffey  

Earthquake Games: Earthquakes and Volcanoes Explained by 32 Games and Experiments by Matthys Levy and 
Mario Salvadori 

Volcano and Earthquake (Eyewitness Books number 38) by Susanna Van Rose  

Volcanoes & Earthquakes by Susanna van Rose  

 

General Resources on Earthquakes 

https://earthquake.usgs.gov/learn/kids/ 

 

Science of Earthquakes  

Read through and discuss this information with students: 

https://www.usgs.gov/natural-hazards/earthquake-hazards/science/science-earthquakes?qt-science_center_o
bjects=0#qt-science_center_objects 

 

Earthquake Animations 

https://www.usgs.gov/natural-hazards/earthquake-hazards/science/earthquake-animations?qt-science_center
_objects=7#qt-science_center_objects 

 

Cool Earthquake Facts 

https://www.usgs.gov/natural-hazards/earthquake-hazards/science/cool-earthquake-facts?qt-science_center_
objects=0#qt-science_center_objects 

 

Earthquake Photo Collection 

https://www.usgs.gov/natural-hazards/earthquake-hazards/science/earthquake-photo-collections?qt-science_
center_objects=0#qt-science_center_objects 

 

Earthquake Activities 

https://www.exploratorium.edu/faultline/activezone/cookie.html 

https://www.exploratorium.edu/faultline/activezone/slinky.html 

https://www.exploratorium.edu/faultline/activezone/liquefaction.html 

 

 

 

https://earthquake.usgs.gov/learn/kids/
https://www.usgs.gov/natural-hazards/earthquake-hazards/science/science-earthquakes?qt-science_center_objects=0#qt-science_center_objects
https://www.usgs.gov/natural-hazards/earthquake-hazards/science/science-earthquakes?qt-science_center_objects=0#qt-science_center_objects
https://www.usgs.gov/natural-hazards/earthquake-hazards/science/earthquake-animations?qt-science_center_objects=7#qt-science_center_objects
https://www.usgs.gov/natural-hazards/earthquake-hazards/science/earthquake-animations?qt-science_center_objects=7#qt-science_center_objects
https://www.usgs.gov/natural-hazards/earthquake-hazards/science/cool-earthquake-facts?qt-science_center_objects=0#qt-science_center_objects
https://www.usgs.gov/natural-hazards/earthquake-hazards/science/cool-earthquake-facts?qt-science_center_objects=0#qt-science_center_objects
https://www.usgs.gov/natural-hazards/earthquake-hazards/science/earthquake-photo-collections?qt-science_center_objects=0#qt-science_center_objects
https://www.usgs.gov/natural-hazards/earthquake-hazards/science/earthquake-photo-collections?qt-science_center_objects=0#qt-science_center_objects
https://www.exploratorium.edu/faultline/activezone/cookie.html
https://www.exploratorium.edu/faultline/activezone/slinky.html
https://www.exploratorium.edu/faultline/activezone/liquefaction.html
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Discuss Great Scientists Who Studied the Earth  

Nicolaus Steno 

Learn about Nicolaus Steno (01 Jan 1638 - 25 Nov 1686), the founder of the science of geology. 

Nicolaus Steno was a Danish scientist who became both the founder of the science of geology and a 
bishop in the Catholic Church. 
 

Read this brief biography about Bishop Steno: 

https://www.famousscientists.org/nicolas-steno/ 

 

Watch this video about Steno’s three geology laws: 

https://www.bing.com/videos/search?q=nicolaus+steno&docid=608010568291452945&mid=401DF36
FFAFFB0B9C8D6401DF36FFAFFB0B9C8D6&view=detail&FORM=VIRE 

 

Mary Anning 

Learn about Mary Anning (21 May 1799 - 09 March, 1847), a famous paleontologist.  
 

Read this brief biography about Mary Anning: 

https://www.youtube.com/watch?v=u4EiClPd2dw&feature=emb_rel_pause 

 

This simple narrative of Anning’s life includes her strong Christian faith: 

 http://www.neverofftopic.com/primary/mary-anning-fossil-hunter/ 

 

Here is a helpful video on Mary Anning’s life and impact: 

https://www.bing.com/videos/search?q=mary+anning+&&view=detail&mid=33DE5CD6BCECBD6F66BE
33DE5CD6BCECBD6F66BE&&FORM=VRDGAR&ru=%2Fvideos%2Fsearch%3Fq%3Dmary%2520anning%2
520%26qs%3Dn%26form%3DQBVR%26sp%3D-1%26pq%3Dmary%2520anning%2520%26sc%3D8-12%2
6sk%3D%26cvid%3D8523E7CB6EED4C6295507D50C3154670 

 

 

Astronomy 
 

Geocentric versus Heliocentric Views of the Solar System 

Geocentric theory is described as the earth being the center of the solar system while the heliocentric theory 
describes the sun as being in the center. 

 

Trade Books to Read and Discuss 

 

https://www.famousscientists.org/nicolas-steno/
https://www.bing.com/videos/search?q=nicolaus+steno&docid=608010568291452945&mid=401DF36FFAFFB0B9C8D6401DF36FFAFFB0B9C8D6&view=detail&FORM=VIRE
https://www.bing.com/videos/search?q=nicolaus+steno&docid=608010568291452945&mid=401DF36FFAFFB0B9C8D6401DF36FFAFFB0B9C8D6&view=detail&FORM=VIRE
https://www.youtube.com/watch?v=u4EiClPd2dw&feature=emb_rel_pause
http://www.neverofftopic.com/primary/mary-anning-fossil-hunter/
https://www.bing.com/videos/search?q=mary+anning+&&view=detail&mid=33DE5CD6BCECBD6F66BE33DE5CD6BCECBD6F66BE&&FORM=VRDGAR&ru=%2Fvideos%2Fsearch%3Fq%3Dmary%2520anning%2520%26qs%3Dn%26form%3DQBVR%26sp%3D-1%26pq%3Dmary%2520anning%2520%26sc%3D8-12%26sk%3D%26cvid%3D8523E7CB6EED4C6295507D50C3154670
https://www.bing.com/videos/search?q=mary+anning+&&view=detail&mid=33DE5CD6BCECBD6F66BE33DE5CD6BCECBD6F66BE&&FORM=VRDGAR&ru=%2Fvideos%2Fsearch%3Fq%3Dmary%2520anning%2520%26qs%3Dn%26form%3DQBVR%26sp%3D-1%26pq%3Dmary%2520anning%2520%26sc%3D8-12%26sk%3D%26cvid%3D8523E7CB6EED4C6295507D50C3154670
https://www.bing.com/videos/search?q=mary+anning+&&view=detail&mid=33DE5CD6BCECBD6F66BE33DE5CD6BCECBD6F66BE&&FORM=VRDGAR&ru=%2Fvideos%2Fsearch%3Fq%3Dmary%2520anning%2520%26qs%3Dn%26form%3DQBVR%26sp%3D-1%26pq%3Dmary%2520anning%2520%26sc%3D8-12%26sk%3D%26cvid%3D8523E7CB6EED4C6295507D50C3154670
https://www.bing.com/videos/search?q=mary+anning+&&view=detail&mid=33DE5CD6BCECBD6F66BE33DE5CD6BCECBD6F66BE&&FORM=VRDGAR&ru=%2Fvideos%2Fsearch%3Fq%3Dmary%2520anning%2520%26qs%3Dn%26form%3DQBVR%26sp%3D-1%26pq%3Dmary%2520anning%2520%26sc%3D8-12%26sk%3D%26cvid%3D8523E7CB6EED4C6295507D50C3154670
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Exploring Space by Martin Jenkins 

Out of This World by Amy E. Sklansky 

The Planets DK Publishing 

Space! DK Publishing 

When the Sun Goes Dark by Andrew Fraknoi and Dennis Schatz 

What Makes Day and Night by Franklyn Bramley 

 

Watch this video on the beginning and ending of a star: 

https://www.youtube.com/watch?v=kts_leUHdpM&feature=emb_logo 

http://amazingspace.org/resource/resource_index/stars_stellar_evolution/topic 

http://amazingspace.org/resource_page/140/stars_stellar_evolution/topic#resource_tab 

Night Time & Night Sky 

Find the following BEETLES™ activities in your binder. Some are for at home. 

 

Moon Balls  

http://beetlesproject.org/resources/for-field-instructors/moonballs/ 

In this Night Sky Activity, students use a simple indoor Earth-Moon-Sun model to explore and learn about Moon 
phases and eclipses. Many children (and adults) have misconceptions about what causes the phases of the 
Moon, and helping them confront those misconceptions with evidence makes this activity pretty enthralling. 
While it’s pretty easy to see the phases of the Moon in the sky, it’s not possible from our perspective to 
observe the entire system, which often leads to inaccurate explanations of what’s going on, most commonly 
that Moon phases are caused by Earth’s shadow. It’s a perfect situation to use a scientific model. Students are 
challenged to use the model to struggle to figure out, develop understanding of, and explain the phases of the 
Moon, discuss ideas with others, then adjust their ideas based on evidence from the model. This activity usually 
includes a lot of big, “aha’s!” as participants encounter evidence while using the model that often contradicts 
what they previously thought was going on. 

 

Double Take 

http://beetlesproject.org/resources/for-field-instructors/double-take/ 

Based only on what we see when we watch stars in the sky, it’s easy to believe that the stars revolve around a 
stationary Earth, a common misconception among children. Although many students have at least heard that 
the Earth spins, they may not have thought about how this affects how we see stars, planets and the Moon. 

 

http://www.amazon.com/dp/0375864598/ref=as_li_tf_til?tag=natiscieteaca-20&camp=14573&creative=327641&linkCode=as1&creativeASIN=0375864598&adid=12AETZJ83ZGKP6166NPW&&ref-refURL=http%3A%2F%2Frcm.amazon.com%2Fe%2Fcm%3Ft%3Dnatiscieteaca-20%26o%3D1%26p%3D8%26l%3Das1%26asins%3D0375864598%26ref%3Dtf_til%26fc1%3D000000%26IS2%3D1%26lt1%3D_blank%26m%3Damazon%26lc1%3D0000FF%26bc1%3D000000%26bg1%3DFFFFFF%26f%3Difr
http://www.amazon.com/Planets-DK-Publishing/dp/1465424644/ref=sr_1_1?s=books&ie=UTF8&qid=1415039264&sr=1-1&keywords=the+planets
http://www.amazon.com/gp/product/1465438068?ie=UTF8&camp=1789&creativeASIN=1465438068&linkCode=xm2&tag=natiscieteaca-20
https://www.youtube.com/watch?v=kts_leUHdpM&feature=emb_logo
http://amazingspace.org/resource/resource_index/stars_stellar_evolution/topic
http://amazingspace.org/resource_page/140/stars_stellar_evolution/topic#resource_tab
http://beetlesproject.org/resources/for-field-instructors/moonballs/
http://beetlesproject.org/resources/for-field-instructors/double-take/
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In this activity, students find evidence of the Earth’s spinning through observing the apparent movement of 
stars. They use outstretched arms to measure the distance between a star and an object at the horizon. Later, 
they return to the same spot, re-measure, and notice that the star is in a different position, and try to explain 
this movement. Finally, the instructor shares the accepted scientific explanation for the phenomenon. 

 

How Big and How Far 

http://beetlesproject.org/resources/for-field-instructors/how-big-how-far/ 

The sizes and distances of things in space are awe-inspiring, but hard to fathom. Things that are unimaginably 
massive can look tiny to us from Earth, and things that appear very large to us may be among the smallest in 
the sky. Although students can learn names and features of objects in the night sky, scale is one of the biggest 
stumbling blocks they need to overcome to actually understand what they’re looking at and to understand 
astronomy in general. But students have lots of daily life experience with bigger things looking smaller because 
of relative distance (and visa versa). How Big & How Far takes this experience of observing relative sizes and 
distances here on Earth and challenges students to apply it to night sky objects. 

In this Night Sky Activity, the group measures how many fists tall a volunteer is. Then, students scatter and 
measure again, this time with outstretched fists and with much smaller and varied measurements. Students 
discuss how the distance you are from an object can make it appear larger or smaller. This activity sets them up 
to apply this idea afterwards as they observe night sky objects and attempt to better understand the actual 
sizes of the objects they see. 

 

Discuss Great Scientists Who Studied Astronomy 

Nicolaus Copernicus 

Learn about Nicolaus Copernicus (19 Feb 1473 - 24 May 1543), a Polish astronomer, doctor and 
Catholic. 

 Copernicus proposed the theory that the Earth revolves around the sun. Prior to him, people thought 
that the earth was the center of the solar system and the universe. 

https://kids.kiddle.co/History_of_astronomy 

https://kids.kiddle.co/Nicolaus_Copernicus 

Copernicus’s heliocentric theory helped set in motion the Scientific Revolution from which modern 
science was born.  

Watch this video that explains Copernicus’s model: 

https://www.bing.com/videos/search?q=copernicus+for+kids&ru=%2fvideos%2fsearch%3fq%3dcopern
icus%2bfor%2bkids%26FORM%3dHDRSC4&view=detail&mid=B163D505C2E2E29EA626B163D505C2E2
E29EA626&&FORM=VDRVRV 

Quotes from Copernicus to discuss with your class:  

 

http://beetlesproject.org/resources/for-field-instructors/how-big-how-far/
https://kids.kiddle.co/History_of_astronomy
https://kids.kiddle.co/Nicolaus_Copernicus
https://www.bing.com/videos/search?q=copernicus+for+kids&ru=%2fvideos%2fsearch%3fq%3dcopernicus%2bfor%2bkids%26FORM%3dHDRSC4&view=detail&mid=B163D505C2E2E29EA626B163D505C2E2E29EA626&&FORM=VDRVRV
https://www.bing.com/videos/search?q=copernicus+for+kids&ru=%2fvideos%2fsearch%3fq%3dcopernicus%2bfor%2bkids%26FORM%3dHDRSC4&view=detail&mid=B163D505C2E2E29EA626B163D505C2E2E29EA626&&FORM=VDRVRV
https://www.bing.com/videos/search?q=copernicus+for+kids&ru=%2fvideos%2fsearch%3fq%3dcopernicus%2bfor%2bkids%26FORM%3dHDRSC4&view=detail&mid=B163D505C2E2E29EA626B163D505C2E2E29EA626&&FORM=VDRVRV
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“It is my loving duty to seek the truth in all things, insofar as God has granted that to human reason." 

 “Why did Copernicus connect love with truth?”  “Where does Copernicus say to seek truth?” (In all 
things.) “Where does Copernicus say we get our ability to reason?” “Why is seeking truth a duty?”  

“To know the mighty works of God, to comprehend His wisdom and majesty and power; to appreciate, 

in degree, the wonderful workings of His laws, surely all this must be a pleasing and acceptable mode of 
worship to the Most High, to whom ignorance cannot be more grateful than knowledge.” -Copernicus 

“In Copernicus’s words above, how does he say we worship God?” “Which makes us more grateful to 
God, ignorance or knowledge of his works?” 

Johannes Kepler 

Learn about Johannes Kepler (27 Dec 1571 - 15 Nov 1630), another important scientist who supported 
and expanded the Copernicus theory. 

https://kids.kiddle.co/Johannes_Kepler 

Kepler developed three laws to describe the movement of planets around the sun. The first law states 

that a planet's orbit around the sun is not circular but elliptical or in an oval pattern. 

https://kids.kiddle.co/Kepler%27s_Laws 

Here's a two minute video on these laws. Pay attention only to the first law.  

https://www.bing.com/videos/search?q=kepler+johannes+for+children&ru=%2fvideos%2fsearch%3fq
%3dkepler%2bjohannes%2bfor%2bchildren%26FORM%3dHDRSC4&view=detail&mid=00D11532008DA
FA4AF9B00D11532008DAFA4AF9B&&FORM=VDRVRV 

Here are some quotes from Kepler to discuss: 

“The diversity of the phenomena of nature is so great, and the treasures hidden in the heavens so rich, 
precisely in order that the human mind shall never be lacking in fresh nourishment.” 

“Does Kepler think it is important for our minds to be fed by ‘treasures?’ How?” 

“I wanted to become a theologian; for a long time I was unhappy. Now, behold, God is praised by my 
work even in astronomy.” 

“Did Kepler become happy when he realized something about his work in astronomy? What was it?” 

Blessed Nicholas of Cusa 

Learn about Blessed Nicholas of Cusa (1401 to August 11, 1464), a German Cardinal and astronomer 
who died nine years before Copernicus was born.  

Cusa suggested that the universe is infinitely large and has no center and that all bodies in the universe, 
including both the earth and the sun, are in motion in infinite space.  He also speculated about the 
existence of intelligent life on other planets and celestial bodies and thought it was probable due to 

 

https://kids.kiddle.co/Johannes_Kepler
https://kids.kiddle.co/Kepler%27s_Laws
https://www.bing.com/videos/search?q=kepler+johannes+for+children&ru=%2fvideos%2fsearch%3fq%3dkepler%2bjohannes%2bfor%2bchildren%26FORM%3dHDRSC4&view=detail&mid=00D11532008DAFA4AF9B00D11532008DAFA4AF9B&&FORM=VDRVRV
https://www.bing.com/videos/search?q=kepler+johannes+for+children&ru=%2fvideos%2fsearch%3fq%3dkepler%2bjohannes%2bfor%2bchildren%26FORM%3dHDRSC4&view=detail&mid=00D11532008DAFA4AF9B00D11532008DAFA4AF9B&&FORM=VDRVRV
https://www.bing.com/videos/search?q=kepler+johannes+for+children&ru=%2fvideos%2fsearch%3fq%3dkepler%2bjohannes%2bfor%2bchildren%26FORM%3dHDRSC4&view=detail&mid=00D11532008DAFA4AF9B00D11532008DAFA4AF9B&&FORM=VDRVRV
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God’s creativity. Even before Copernicus, Nicholas Cardinal Cusa had proposed even bolder and more 
modern ideas. 

Here is a Nicholas Cusa quote to discuss: 

“For reason's measurements, which attain unto temporal things, do not attain unto things that are free 
from time-just as hearing does not attain unto whatever is not-audible, even though these things exist 
and are unattainable by hearing.” 

“Does Cardinal Cusa point out that important things exist that are beyond our ability to reason 
about? Which of the five senses does he use to compare this idea with?” 

 

Edwin Powell Hubble 

Learn about Edwin Powell Hubble (20 Nov 1889 - 28 Sept 1953), the inventor of the Hubble space 
telescope in 1929 that was launched into space by NASA in 1990 to help determine the age of the 
universe. 

American astronomer Edwin Powell Hubble is considered the founder of extragalactic (happening 
outside the milky way) astronomy and observational cosmology (the study of the origin and 
development of the universe) and is regarded as one of the most important astronomers of all time. He 
provided the first evidence of the expansion of the universe. 

https://www.spacetelescope.org/about/history/the_man_behind_the_name/ 

Here's a good video on Hubble’s life and discoveries: 

https://www.bing.com/videos/search?q=Edwin+Powell+Hubble&&view=detail&mid=52DF7D1487B4C5
4AA9F652DF7D1487B4C54AA9F6&&FORM=VRDGAR&ru=%2Fvideos%2Fsearch%3Fq%3DEdwin%2BPo
well%2BHubble%26FORM%3DHDRSC4 

Quote from Edwin Powell Hubble to discuss: 

"Equipped with his five senses, man explores the universe around him and calls the adventure Science." 

“Every nature walk and study of the earth and sky is an adventure we go on with our five senses. The 
word Science comes from the Latin word Scientia. It means knowledge. Gaining knowledge (learning) 
is an exciting adventure.” 

 

Maria Mitchell 

Learn about Maria Mitchell (01 Aug 1818 - 28 June 1889), American astronomer, naturalist, librarian 
and educator who discovered a comet in 1847, for which she received a gold medal from the King of 
Denmark. 

Maria Mitchell was the first internationally known woman astronomer. She became professor of 
astronomy at Vassar College in 1865. Her father taught her to use a telescope when she was a child in 
Nantucket. 

A good biography to read about America’s first woman astronomer: 

 

https://www.spacetelescope.org/about/history/the_man_behind_the_name/
https://www.bing.com/videos/search?q=Edwin+Powell+Hubble&&view=detail&mid=52DF7D1487B4C54AA9F652DF7D1487B4C54AA9F6&&FORM=VRDGAR&ru=%2Fvideos%2Fsearch%3Fq%3DEdwin%2BPowell%2BHubble%26FORM%3DHDRSC4
https://www.bing.com/videos/search?q=Edwin+Powell+Hubble&&view=detail&mid=52DF7D1487B4C54AA9F652DF7D1487B4C54AA9F6&&FORM=VRDGAR&ru=%2Fvideos%2Fsearch%3Fq%3DEdwin%2BPowell%2BHubble%26FORM%3DHDRSC4
https://www.bing.com/videos/search?q=Edwin+Powell+Hubble&&view=detail&mid=52DF7D1487B4C54AA9F652DF7D1487B4C54AA9F6&&FORM=VRDGAR&ru=%2Fvideos%2Fsearch%3Fq%3DEdwin%2BPowell%2BHubble%26FORM%3DHDRSC4
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Maria Mitchell - The Soul of an Astronomer by Beatrice Gormley 

Quote from Maria Mitchell to discuss: 

 "We especially need imagination in science. It is not all mathematics, nor all logic, but it is somewhat 
beauty and poetry." 

 

The Vatican and Its Interest in Astronomy Over Time 

The Vatican is the chief residence of the pope and the place he leads the Catholic Church from.  

Here is a video about the Vatican’s history in astronomy through the Vatican space observatory. 

What is the Vatican Observatory, and why does the Vatican have a modern telescope in southern Arizona? 

https://www.youtube.com/watch?v=lDz9rFVtzaQ&feature=emb_title 

Discuss this quote from the end of the video: 

"If you believe in a universe that God so loved that he sent his Son, then, not only are you going to want to 
study the universe because it is kind of cool, [but] it's an act of worship, it's an act of getting closer to the 
Creator and getting closer to the universe that is cleansed and quickened by the Incarnation. Then doing 
science is an act of worship." 

 

 

 

 

 

https://www.youtube.com/watch?v=lDz9rFVtzaQ&feature=emb_title

