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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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Grades 1-5 Science 

General Overview 

 
 
Suggested time given to teach Science by grade level: 

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

Nature Poems: Please use poems from the Diocese of Marquette Anthology of Poetry and Prose, 
Volumes 2-3 as often as possible. Some of these poems are listed in the units.  

In addition, please consider using the daily poems in Sing a Song of Seasons: A Nature Poem for Each 
Day of the Year by F. Water and F. Preston-Gannon.  

Science Biographies: 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. Discuss how these scientists and naturalists have served others through their work.  

A list of biographies is included below; not all have been reviewed for developmental appropriateness.  

 

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) 

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 

 

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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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 

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 

Recommended Classroom Poetry Books  

Diocese of Marquette Anthology of Poetry and Prose, Volumes 1-3  

Sing a Song of Seasons: A Nature Poem for Each Day of the Year selected by Fiona Waters, illustrated by Frann 
Preston-Gannon  

In addition, a supplemental poetry list has been included in your binder. 
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Four General Areas: Background of the Grade 1 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 Teacher & Student Orientations: 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.
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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) Teacher Prep for Outdoor Nature Study & How to Field Journal  

***Students should take frequent nature walks and learn as much as possible through a real experience of 
nature. Nature itself should be teaching students. Plan to take a nature walk outside at least every other week 
during the fall and the spring; weekly is optimal. Nature walks in winter are also encouraged. The following 
resources assist with fruitful nature walks. Please study them carefully.  

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).  
 

General Outdoor Nature Study (BEETLES™) 

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 
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science programs everywhere with research-based approaches and tools to science teaching and learning that 
help them continually improve their programs. 
www.beetlesproject.org 

 

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 Grades 3, 4, 5 teachers to have a day together early in the year to engage together with 
these materials. Summary teacher training sheet is found on page 3.  

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://www.beetlesproject.org/
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 

Along with the BEETLES™ outdoor training materials, please access this excellent resource, How to Teach 
Nature Journaling by John Muir Laws and Emilie Lygren: https://johnmuirlaws.com/journaling-curriculum/  
Students will do several key activities from this resource as part of the Part II Nature Studies curriculum 
content. 
 

Tools Needed for Grade 5 Naturalists  

Prepare to bring along hand lenses (magnifiers). Bring out bug boxes or empty clear plastic “pill” bottles to 
place insects inside in order to observe them more closely for a time. Some bug boxes feature covers with built 
in magnifiers (optional; example): https://www.acornnaturalists.com/clear-lucite-magnifying-box-small.html 
One or two insect nets enable students to collect insects that fly. Clear plastic sandwich sized (or larger) zip 
baggies are helpful for collecting leaves and other specimens to transport back to class. It helps to use field 
guides when you focus on a particular group of organisms: birds, insects, trees, flowers, etc. (Field guides are 
often best used when back inside the classroom while you discuss and work to identify the organisms that 
students have made observations about and recorded “in the field.”) Nature journals that students use to 
record their nature observations through drawings and words are most important, along with pencils attached.  

The Hand Lens. Teacher instructions to help students find and use the “sweet spot” of the hand lens:  
http://beetlesproject.org/resources/for-field-instructors/hand-lens-intro/  

A field card is found in your binder to help you introduce the use of the hand lens to students in the field. 
 

BEETLES™ PREPARATORY LESSONS WITH STUDENTS 

BEETLES™ lessons for Grade 5 have links throughout this curriculum and hard copies to reference in your 
binder. Please plan to complete all of these introductory BEETLES activities and nature journaling lessons 
(below) outdoors with students in the early fall as preparatory to the main nature studies curriculum content 
found in Section II: Studies in Nature.  

Student Field Work Preparation Activities: 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 
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. 

 

https://johnmuirlaws.com/journaling-curriculum/
https://www.acornnaturalists.com/clear-lucite-magnifying-box-small.html
http://beetlesproject.org/resources/for-field-instructors/hand-lens-intro/
http://beetlesproject.org/resources/for-field-instructors/notice-wonder-reminds/
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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/ 

Learn About Nature With Anna Comstock’s Handbook of Nature Study  
In addition to BEETLES™ activities, use Comstock’s The Handbook of Nature Study found free online at the 
following link: https://archive.org/details/handbookofnature002506mbp/page/n6 

A brief background video about Anna Comstock’s life and accomplishments (1:38 minutes): 
https://www.youtube.com/watch?v=0_CFkXa-Qs0 

 

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/
https://archive.org/details/handbookofnature002506mbp/page/n6
https://www.youtube.com/watch?v=0_CFkXa-Qs0
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Grade 5 
II. Studies in Nature 

 
 

STUDENT ORIENTATION TO NATURE STUDY 

The following activities help orient students to begin observing and reflecting in nature. 
 

Substance vs Property 

Students learn the difference between a substance (a thing that exists by itself) and a property (something that 
cannot exist by itself but must exist within a substance).  

The teacher tells students that a substance is something that exists by itself and not in another thing. A 
property is something that exists only in another thing.  

Give examples such as: Jimmy, and Jimmy’s foot. 

Is Jimmy’s foot a substance that can exist all by itself, or is it a property of Jimmy? Ask: Could Jimmy’s foot 
run around all by itself, without Jimmy? (No.) So we know that Jimmy’s foot is not a substance that can exist 
all by itself. Instead, Jimmy’s foot is a property -- Jimmy’s foot is a property of Jimmy.  

What about Jimmy? Is Jimmy a substance or a property? Does Jimmy exist all by himself? Yes, he does. 
Jimmy exists all by himself and not as part of something else, so we know that Jimmy is a substance and not 
a property. 

Are you a substance or a property? (You are a substance. Why?)  

Another example: “A duck is brown.” Is the duck a substance or a property? (A substance.) Why? (Because it 
can exist by itself.) Is the brown color of the duck a substance or a property? (A property.) Why? (Because 
“brown” can’t exist all by itself. It must exist in something else -- in this case, in the duck.) 

Ask students to identify things as substance or property. Turn it into a game. Ask for identification of such 
things as the following: 

·       Mom – substance 

·       Fido or a particular dog – substance 

·       Fido’s fur – property (It is part of Fido.) 

·       White – property (“White and other colors only exist in things and not by themselves… Have you ever 
seen a ‘white’ running around?... No.) 

·       Jimmy’s shirt – substance (It is not part of Jimmy even though he sometimes wears it. Jimmy’s mother 
bought it at a store. It can be taken off and put into a drawer and still be a shirt without Jimmy.) 

·       Jimmy’s leg – property (It is part of Jimmy.) 

·       Fido’s ball – substance (Even though Fido likes to play with the ball, it exists as a ball without Fido.) 
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·       Tall – property (Tall and short only describe measurement of real things and do not go around by 
themselves… We can’t talk of “tall” walking down the street.) 

·       This rock – substance 

·       The weight of this rock – property (And so on.)  

Teachers should ask students to identify many things as substances and properties and encourage them to play 
this identification “game” themselves many times. 

Natural vs Man-made 

As students go through this process they will start to think of artificial things and wonder about them. This may 
come up when a student asks about a cell phone, the car or the house. The simplest and mostly adequate 
answer is that such things are also substances. The phone is simply a phone, made to do the things a phone is 
designed to do. 

Your students may be ready for a bit more here. You could point out that when we say a phone and a rabbit are 
both substances we actually mean somewhat different things. Ask the student whether he/she can figure out 
the difference. The student may be able to say that the rabbit is more of a substance than the phone because 
the parts of the phone can be replaced in such a way that it does not matter whether a broken screen is 
replaced with a new one. The rabbit is not like this since all its parts belong to it in a more complete way: it is 
not as easy to take off a rabbit’s leg and replace it with another one.  So a substance found in nature, such as a 
living thing, is “more complete” a substance than a man made thing, such as a robot built from Lego, a 
computer or a rocket ship. 

 

Living (Natural Organism) vs Nonliving (here, a Man-made Object) 

Review Living vs. Nonliving Things (taught in Grades 1-5; each level incorporates a fuller understanding). 

 

Non-living vs. Living Things -- Background for the teacher  

Another name for a living being is an organism. 

A living being, or organism, is made up of a naturally organized body that is informed by a life principle. 

The life principle, or what we call the form of any particular organism, is responsible for the organism’s unity. 

Because a living being is made up of a unity of a body and a life principle, a living being develops from within. 

Every organism has the capacity for motion, containing within itself its own principle of organization, 
self-regulation, growth, and reproduction.  The diverse parts of an organism, down to its very cells, are unified, 
being ordered toward the good of the whole being.  

Although machines can seem similar to living organisms, this similarity is merely an analogy. Machines do not 
develop from within. They have no life principle. Their form is not intrinsic (from within), but is imposed on 
them from the outside. In other words, a machine is man made: it does not exist naturally, in nature. 
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Carefully review the chart that follows. 

Have a discussion with your students and see if they can name some of these differences between machines 
and living organisms. Fill in the ones they miss from the chart below. 

(Chart courtesy of Michael Moynihan, Upper School Head, The Heights School, Maryland.) 

 

Man Made Object (Nonliving) vs Natural Organism (Living) 

 

Machine   Living Organism 

Artificial: machine is assembled 
externally by man. 

Form Natural: organism develops 
from within. (e.g. a seed 
develops into a tree) 

Unity of order: parts can be 
arranged to support its 
function, but are 
interchangeable, not unique. It 
can be reduced to its parts. 

Unity Unity of substance: every part 
of an organism, down to each 
cell, is identifiable to that 
particular organism. It cannot 
be reduced to its parts. 

Machines can be turned off and 
then back on. 

Motion Constant: organisms must 
constantly act; otherwise they 
die. (exception: dormancy) 

A machine converts fuel into 
heat, motion, or a certain 
function, but not its own 
substance. 

Nutrition An organism converts food 
into its own substance and the 
energy required for it to act. 

Machines cannot inherently 
regenerate. Broken parts are 
fixed externally. 

Growth An organism constantly 
renews cells and tissues. (eg. 
healing) 

Machines cannot naturally 
replicate themselves; any 
replication is artificial.  

Reproduction Organisms are naturally able 
to reproduce similar 
organisms. 
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Student Chart Activity: Living vs Nonliving 

 

Go outside and make a T chart of living and non living things you observe. Ask the above questions in order to 

determine if it is living or not. 

For the top of the chart use these questions: 

-Does it develop from within the organism?  Or is it assembled? 

-Does it grow and change? Or does someone else have to fix it or add to it?  

-Does it constantly act by moving through its own growth or from place to place? Or can you turn it off? 

-Is it a whole organism and can’t be broken apart? Or is it man made and can be broken into parts? 

-Does it take in food and water in and change this into itself? Or not? 

-Does it reproduce? Or is it man made? 

“PLANTS AND ANIMALS ARE LIVING ORGANISMS.” 
 

 

What's the difference between plants and animals? 

Plants have either a very basic ability to sense or none. They have what we call a VEGETATIVE form. 
 

Animals have much more highly developed sensory and nervous systems. They have a SENSITIVE form. 

Animals generally have local motion (they can move from place to place); plants don’t. 
 

Some higher animals, like dogs, have a higher SENSITIVE form that includes imagination and memory. 
Dogs can dream! They also know how to react appropriately to danger or to fun things like playing ball.  
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GRADE 5 STUDENT NATURE ACTIVITIES 

Once students have thought through the above orientation lessons and practiced some of the outdoor BEETLES 
field work prep activities, they are ready for the following Grade 5 studies in nature. 

 

Student Nature Journaling: Key Activities for Grade 5 

Please plan to do the following key activities from the Laws & Lygren resource with your students. 
(Laws & Lygren nature journal resource): https://johnmuirlaws.com/journaling-curriculum/  

These activities have been printed and placed in your binder. Please do each of these journaling activities with 
your students in the fall and again in the spring. 

       My Secret Plant - pages 39-41 Team Observations - 121-124  

       To Each Its Own - pages 42-44 Timeline - 61-63 

       Comparisons - page 45-46 Species Account - 72-73 

       Zoom In, Zoom Out - pages 47-49 Animal Encounters - 69-71 

       Sit Spot - 154 - 157 

 

 

 BEETLES™ FALL ACTIVITIES for Grade 5 

Hard copies for activities are in your binders.  

Interview an Organism 

http://beetlesproject.org/resources/for-field-instructors/interview-an-organism/ 

Interview an Organism gives students the opportunity to enter the world of an organism. Students slow down 
and have a “conversation” with an organism of their choosing, asking questions that can be answered through 
more observation while paying attention to its surroundings and the scale of its world. It helps take students to 
a “next level” of observing and questioning as they learn to ask themselves questions that lead them to make 
deeper observations. In the process, they get to know their chosen organism. 

In this Exploration Routine, students search for interesting organisms and observe them. Each pair of students 
chooses an organism to study, comes up with questions about the organism’s appearance and structures, while 
attempting to answer each one through observations. Then they move on to more probing questions about the 
organism’s behavior, ecosystem, and relationships to other organisms. Afterwards, students share with other 
pairs and then with the whole group. 

 

Nature Scene Investigators: 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 

 

https://johnmuirlaws.com/journaling-curriculum/
http://beetlesproject.org/resources/for-field-instructors/interview-an-organism/
http://beetlesproject.org/resources/for-field-instructors/nsi-nature-scene-investigators-2/
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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. 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 
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 exploration.  

 

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 

 

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

GENERAL NATURE WALKS 

Students should take frequent nature walks and learn as much as possible through a real experience of nature. 
Walks may take place during the fall, winter and spring. 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. This resource can be found free online here. 

 https://archive.org/details/handbookofnature002506mbp/page/n6 
 

BEAUTY, SCIENCE & ART: Patterns & Order Found in Nature 

Discuss the Great Naturalist/Scientist Who Studied & Conserved Nature: John Muir 

John Muir 

Learn about John Muir (21 April 1838 - 24 December 1914 ), a great Scottish-American naturalist, 
author, environmental philosopher and “father” of the U.S. national parks system. 

Watch this 10-minute video of John Muir’s life:  

https://www.youtube.com/watch?v=-CDzhIvugw8&feature=youtu.be 

 

Watch this re-creation of a famous camping trip with John Muir and President Teddy Roosevelt to 
establish our national park system, The Camping Trip That Changed the Nation (1:49 minutes): 

 https://nationalparksadventure.com/the-camping-trip-that-changed-the-nation/ 

 

Here is a comprehensive web site containing more John Muir information: 

https://vault.sierraclub.org/john_muir_exhibit/bibliographic_resources/john_muir_bibliography/film_a
nd_video.aspx 

 

From the Sierra Club “John Muir” exhibit. A brief biography of John Muir: 
https://vault.sierraclub.org/john_muir_exhibit/about/default.aspx 

 

 

https://archive.org/details/handbookofnature002506mbp/page/n6
https://www.youtube.com/watch?v=-CDzhIvugw8&feature=youtu.be
https://nationalparksadventure.com/the-camping-trip-that-changed-the-nation/
https://vault.sierraclub.org/john_muir_exhibit/bibliographic_resources/john_muir_bibliography/film_and_video.aspx
https://vault.sierraclub.org/john_muir_exhibit/bibliographic_resources/john_muir_bibliography/film_and_video.aspx
https://vault.sierraclub.org/john_muir_exhibit/about/default.aspx
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Discuss these John Muir quotes with your class: 

“Everybody needs beauty as well as bread, places to play in and pray in, where nature may heal and 
give strength to body and soul. “ 

Possible discussion questions 

What do you think John Muir means when he says that we need beauty as well as bread? 

What is it about nature that makes it a good place to pray in? 

Are there places you like to go in nature that help refresh you in body and soul? Where? 

 

“The grand show is eternal. It is always sunrise somewhere; the dew is never all dried at once; a shower 
is forever falling; vapor is ever rising. Eternal sunrise, eternal sunset, eternal dawn and gloaming, on 
seas and continents and islands, each in its turn, as the round earth rolls.”  

Possible discussion questions 

How is nature like a “grand eternal show?”  

All of these ongoing patterns: sunshine, sunset, dawn, evaporation, rains and snow, speak to 
grand order and a kind of relationship. Have you thought about the wonder of nature like this?  

 

“Keep close to Nature's heart . . . and break clear away, once in a while, and climb a mountain or spend 
a week in the woods. Wash your spirit clean.” 

How does Muir say we can help our spirit to be washed clean? 

God created all of nature, so it makes sense that we experience closeness and rest with him 
there. How can we experience closeness and renewal with God that is even more personal, 
even more real, than when we experience the beauty of his creation? Can our time alone with 
God in nature help prepare us for this encounter?  

 

Perhaps Muir’s greatest legacy is not even wilderness preservation or national parks as such, but his 
teaching us the essential characteristic of the science of ecology, the interrelatedness of all living 
things. Muir summed it up nicely: 

 

 "When we try to pick out anything by itself, we find it hitched to everything else in the Universe." 

God has created great order in the universe and everything is “hitched to everything else” 
because everything relates back to God -- he created each thing. God is the Father of 
everything, and so each thing in creation is related to God and to each other. We relate more 
or less to each thing in creation depending on how more or less each thing resembles God. 
(Rocks are like God in that they exist; plants are like God in that they have life; animals are like 
God in that they have a type of knowledge; persons are like God, even “made in his image,” in 
that we have understanding and free will and are capable of receiving God’s gifts of wisdom, 
faith, and grace, a share in God’s own life.) 
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Discuss Fibonacci Numbers in Nature  
This topic is introduced in Grade 4, but it is important enough to review in Grade 5. 

Leonardo Fibonacci 

In 1202, Leonardo Fibonacci (1175 - 1250) introduced the Fibonacci sequence to the Western world 
through his book, Liber Abaci. 

Books About Fibonacci to Read and Discuss 

Growing Patterns: Fibonacci Numbers in Nature by Sarah Campbell 

Blockhead: The Life of Fibonacci by Joseph D'Agnese 

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

 

Watch this video that explains the Fibonacci number sequence (3:55 minutes): 
https://www.youtube.com/watch?v=ihxJN6ZC9HE 

 

See these common examples in nature which show the fibonacci sequence. 
http://gofiguremath.org/natures-favorite-math/fibonacci-numbers/fibonacci-in-nature/ 

 

Here are two lessons on the Fibonacci sequence. See these in your binder. Do lessons one and two.  
https://www.mensaforkids.org/teach/lesson-plans/fabulous-fibonacci/ 

 

Fibonacci Activity: Go outside and look for pine cones, lilies, and leaves and bring them into class and mark the 
fibonacci spirals and patterns you find. Record in your nature journal. 

 

The Beauty and Order Found in Snowflakes 

Wilson Alwyn Bentley 

The American photographer Wilson Bentley (February 9, 1865 – December 23, 1931) took the first 
micrograph (a photograph taken by means of a microscope) of a snowflake in 1885. 

Please read this children's tradebook about his life: Snowflake Bentley by Jackeuline Briggs Martin. 

Here is a video of some of Bentley’s photos of snowflakes (2:08 minutes). Notice the beauty and order 
in the patterns: 
https://www.youtube.com/watch?v=UdAK_klFVaY 

A quote from Mr. Bentley: “Under the microscope, I found that snowflakes 
were miracles of beauty; and it seemed a shame that this beauty should not 
be seen and appreciated by others. Every crystal was a masterpiece of 
design and no one design was ever repeated. When a snowflake melted, 
that design was forever lost. Just that much beauty was gone, without 
leaving any record behind."  -Wilson "Snowflake" -Wilson Bentley, 1925 

Snowflakes have six-fold symmetry. What does this mean? 

 

https://en.wikipedia.org/wiki/Fibonacci
https://en.wikipedia.org/wiki/Liber_Abaci
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
http://gofiguremath.org/natures-favorite-math/fibonacci-numbers/fibonacci-in-nature/
https://www.mensaforkids.org/teach/lesson-plans/fabulous-fibonacci/
https://en.wikipedia.org/wiki/Wilson_Bentley
https://en.wikipedia.org/wiki/Snowflake
https://www.youtube.com/watch?v=UdAK_klFVaY
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Symmetry in Nature 

Symmetry in everyday language refers to a sense of harmonious and beautiful proportion and balance. Science 
denotes specific characteristics of symmetry. For example, mirror symmetry denotes a mirror-like image: if an 
imaginary line is drawn down the center, aspects of the image on each side of the line must mirror one another 
exactly.  

Symmetry is pervasive in living things. Animals mainly have bilateral or mirror symmetry, as do the leaves of 
plants and some flowers such as orchids. Plants often have radial or rotational symmetry, as do many flowers 
and some groups of animals such as sea anemones. Fivefold symmetry is found in the echinoderms, the group 
that includes starfish, sea urchins, and sea lilies. 

Among non-living things, snowflakes have striking sixfold symmetry. Crystals in general have a variety of 
symmetries. Rotational symmetry is found at different scales among non-living things, including the 
crown-shaped splash pattern formed when a drop falls into a pond. 

 

Animals often show mirror or bilateral 
symmetry, like this tiger. 

 

 

 

 

 

  Echinoderms like this starfish have five fold symmetry. 

 

 

 

 

 

 

 

 

 

Fluorite showing cubic crystal habit. Water splash approximates radial symmetry. 

 

https://en.wikipedia.org/wiki/Symmetry
https://en.wikipedia.org/wiki/Reflection_symmetry
https://en.wikipedia.org/wiki/Orchid
https://en.wikipedia.org/wiki/Rotational_symmetry
https://en.wikipedia.org/wiki/Sea_anemone
https://en.wikipedia.org/wiki/Echinoderms
https://en.wikipedia.org/wiki/Starfish
https://en.wikipedia.org/wiki/Sea_urchin
https://en.wikipedia.org/wiki/Sea_lilies
https://en.wikipedia.org/wiki/Snowflake
https://en.wikipedia.org/wiki/Dihedral_symmetry
https://en.wikipedia.org/wiki/Crystal
https://en.wikipedia.org/wiki/Splash_(fluid_mechanics)
https://en.wikipedia.org/wiki/Bilateral_symmetry
https://en.wikipedia.org/wiki/Bilateral_symmetry
https://en.wikipedia.org/wiki/Tiger
https://en.wikipedia.org/wiki/Echinoderms
https://en.wikipedia.org/wiki/Starfish
https://en.wikipedia.org/wiki/Pentaradial_symmetry
https://en.wikipedia.org/wiki/Fluorite
https://en.wikipedia.org/wiki/Crystal_habit
https://en.wikipedia.org/wiki/Splash_(fluid_mechanics)
https://en.wikipedia.org/wiki/Radial_symmetry
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Here is a video of 10 examples of symmetry in nature (50 seconds): 
https://www.youtube.com/watch?v=J-ykLPy9Un8 

Symmetry Walk: Can you think of any other kinds of symmetry in nature? Go outside and take a nature walk 

and look for examples of symmetry. Journal your findings. 

 

Ernst Haeckel 

Ernst Haeckel (1834–1919) painted beautiful illustrations of marine organisms, in particular Radiolaria 
(Radiolarians are microscopic zooplankton and the mineralized skeletons can be found in marine 
sediments) emphasizing their symmetry.  

Here is a video with music to enjoy paintings from Haeckel’s book on marine organisms that 
demonstrate symmetry. It is 8 minutes long and would probably best work if you watched 2 minutes or 
so with students: 
https://www.youtube.com/watch?v=GNQB8WnQe9Q 

 

Sir D’Arcy Wentworth Thompson 

Sir D'Arcy Wentworth Thompson ( 1860 – 1948) was a Scottish biologist, mathematician and classics 
scholar.  Thompson is remembered as the author of the 1917 book, On Growth and Form, which helped 
lead the way for the scientific explanation of morphogenesis, the process by which patterns and body 
structures are formed in plants and animals. 

Thompson observes that there are many spirals in nature. A couple examples include: 

 

 

 

Halved shell of Nautilus showing the chambers in a logarithmic spiral 

 

https://www.youtube.com/watch?v=J-ykLPy9Un8
https://en.wikipedia.org/wiki/Ernst_Haeckel
https://en.wikipedia.org/wiki/Radiolaria
https://en.wikipedia.org/wiki/Symmetry
https://www.youtube.com/watch?v=GNQB8WnQe9Q
https://en.wikipedia.org/wiki/Biologist
https://en.wikipedia.org/wiki/Mathematician
https://en.wikipedia.org/wiki/Classics
https://en.wikipedia.org/wiki/Classics
https://en.wikipedia.org/wiki/Morphogenesis
https://en.wikipedia.org/wiki/Patterns_in_nature
https://en.wikipedia.org/wiki/Patterns_in_nature
https://en.wikipedia.org/wiki/Nautilus
https://en.wikipedia.org/wiki/Logarithmic_spiral
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The spiral horns of the male bighorn 
sheep 

 

 

 

 

 

 

 

 

Here is a web site helpful to exploring spirals more with your class:  

https://thesmarthappyproject.com/spirals-in-nature/ 

 

Spiral walk:  Go outside and see if you can find and observe spirals in nature. (Hint: pine cones, fir cones and 
other evergreen cones, sunflowers, roses, daisies… What else?)  

 

Thompson quoted Scripture at the end of his book, On Form and Order: 

“Who has measured with his palm the waters, marked off the heavens with a span, held in his fingers the dust 
of the earth, weighed the mountains in scales and the hills in a balance?” Isaiah 40:12  

Discuss this quote. What does it mean?  

Quantity, measurement, has to do with material things like water, dirt, and earth as mentioned in the 
Scripture passage. An understanding of the measurement of patterns over time can help us describe 
change in matter, as Thompson helped recognize through his work in the beginning of the science of 
morphology.  

The poetic expression of quantity (measurement) used here in Scripture helps us reflect that we cannot 
understand exactly how God has created things from matter, how he has given each thing its form, 
which makes it what it is.  

It is also important to recognize with students that many things cannot be measured by material 
quantity or mathematics -- such as the things that are not material, not made up of matter, such as 
freedom, truth, and other spiritual realities like eternal life. These are some of the most important 
realities of all. (Things like light and nuclear particles, however, are made up of matter, which is why 
they can be measured by mathematics.) 

 

https://thesmarthappyproject.com/spirals-in-nature/
https://en.wikipedia.org/wiki/Isaiah
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Blessed Nicolas Steno 

Perhaps it is best to leave this section with this quote from Blessed Nicolas Steno (1 January 1638 – 25 
November 1686), a great Danish pioneer anatomist, geologist, and in his later life, Catholic bishop: 

“Beautiful is what we see, more beautiful is what we comprehend, most beautiful is what we do not 
comprehend.” -Blessed Nicolas Steno  (What is most beautiful? God.) 

TAXONOMY: Organizing and Classifying Living Things  

How we name the order found in nature 
 

Books About Taxonomy to Read and Discuss 

Classification of Living and Nonliving Things by Elizabeth Rose ISBN 1404228187 

Classifying Living Things by Darlene R. Stille  ISBN 0836884477 

 

Discussion about taxonomy: 

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

“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 the grouping of 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. 

 

 



Diocese of Marquette           page 29               Grade Five Science Curriculum 

 

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. 

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. (“Man” refers to both men and 
women, boys and girls -- the human person.) 

What does the Latin word sapiens mean?  Sapiens, a Latin word, means wise.  So Homo sapiens = “wise man.” 
 

Of all God’s creatures, only angels have a higher intellectual capacity than human persons. (We do not classify 
angels on our living organism chart because all organisms have physical bodies, and angels do not have physical 
bodies.) 
 

As we move down the classification hierarchy, members in each group become more and more similar. The 
number of species slowly decreases until there is just one. It is the species, sapiens.  

Man, the human person, differs from all other organisms because the human person is made in the image of 
God and has intellectual capacities called reason and free will (here called sapiens, “wisdom”). This is also why 
the genus Homo (man) has only one species (sapiens). (The gorilla, for example, belongs to a genus different 
from man called Gorilla, which contains two species with two subspecies, each.)  
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Classification of Organisms in Grade 5 

Use the binomial Latin scientific names (names using genus and species) as well as the common names of the 
organisms you study in Grade 5, and remind students to do this as well. Make connections to the larger groups 
including the family, order, class, and phylum on the organism, if possible.  

 

Discuss the Great Scientist who Taught About the Relations of Life in Nature: Alexander Von Humboldt 

Alexander Von Humboldt 

Alexander Von Humboldt (1769 – 1859) helped us better understand the interconnectedness of all 
nature.  

He was the founder of the field of Biogeography. Biogeography is the branch of biology that deals with 
the geographical distribution of plants and animals.  

Humboldt's major scientific contribution was realizing the interconnectedness of climate, geography, 
nature, and human societies. His ideas were revolutionary for the 19th century, and they remain 
relevant today for scientists studying the effects of climate change. 

Alexander von Humboldt was a geographer, naturalist and explorer. He was certainly one of the most 
famous scientists of the 19th century. Watch this brief but important video about his life and travels as 
a scientist and his understanding of the interconnectedness of all life and nature (4:21 minutes):  

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

Discuss with your students how Von Humboldt blended different branches of science to come to his 
understanding that there is interconnectedness in nature. 

Here are some samples of amazing maps Von Humboldt drew from his travels: 

https://www.smithsonianmag.com/history/pioneering-maps-alexander-von-humboldt-180973342/ 

 

Humboldt’s theory of the unity of nature, connected in a global web of life, required an 
interdisciplinary approach of which few of his contemporaries were capable.  He drew equally from his 
fund of knowledge about astronomy, botany, geology, and meteorology.  Sadly, as human knowledge 
has expanded since his time, an interdisciplinary approach to science is more and more rare.  Scientific 
inquiry has become increasingly narrowly specialized, preventing the global view that informed 
Humboldt’s studies.  The “big picture” is lost in the compartmentalization of science into isolated, 
specialized scientific disciplines. 

 

PLANTS 
 

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.) Outdoors, we highly suggest the observation in the garden over time activity 

 

http://www.avhumboldt.net/index.php?page=138
https://www.youtube.com/watch?v=EzakQuKqBeQ
https://www.smithsonianmag.com/history/pioneering-maps-alexander-von-humboldt-180973342/
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found on page 233. Call this activity a “sit spot” (instead of magic spot) to align with the BEETLES activities you 
will be doing in Grade 5. We encourage your school to take conservation steps in your garden; for help with 
these conservation steps we suggest the appendices in The Growing Classroom found on pages 475, 477, 479 
and 481.  

 

Trees  

Identification and Classification 

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

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 
are various levels of groupings, beginning with general characteristics and becoming increasingly specific.  

“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.  

VERY BROAD TAXONOMY OF TREES IN THE U.P. 

Kingdom: Plant  

Division: Spermatophyta (seed-bearing plants) 

Class: Gymnospermae (all the softwoods/conifers) 

The term "gymnosperm" comes from the composite word in Greek: γυμνόσπερμος (γυμνός, 
gymnos, 'naked' and σπέρμα, sperma, 'seed'), literally meaning "naked seeds." The name is based on the 
unenclosed condition of their seeds.  

 Examples include (pines, spruces, firs, tamarack, hemlock) (cedar) (yew) 

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

Angiosperms are a taxonomic class of plants in which the mature seed is surrounded by the ovule (think of an 
apple). This group is often referred to as hardwoods. Angiosperms are trees that have broad leaves that usually 
change color and die every autumn.  

Examples include  (willows, aspens), (butternut, walnut), (oaks, beech), (birches, alder, hazel),(elms),  
(cherries, Juneberries, apples, etc.), (witch-hazel), (maples), (basswood), (ashes), (dogwood) 

 

https://en.wikipedia.org/wiki/Greek_language
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For a species list of trees in the U.P. by county see this list: 

http://uptreeid.com/specieslist.htm 

 

Prep For a Tree Nature Walk 

Plan to go on a nature walk (see Tree Nature Walk, below). Before you go, discuss details of the different kinds 
of tree types (above) you may find in your area.  

Use the following Michigan State University Extension tree education resources to help you plan for your walk: 

U.P. Michigan Tree website http://uptreeid.com/default.htm 

Where species of trees live in the U.P.: http://uptreeid.com/distribution.htm 

Most common trees by county.  The species are listed in order of abundance, based on the number of trees 
(not volume), which does vary from county to county: http://uptreeid.com/countylists.htm 

Other resources to identify trees include tree field guides.  

 

Tree Nature Walk: Fall, Winter & Spring 

In the Fall 

You will need: hand lenses, nature journals and writing/drawing tools, baggy for leaf collection (optional) 

Take a nature walk to look for trees. Note deciduous and evergreen trees. Observe closely. Include the “I 
notice… I wonder… It reminds me of…” activity with words in your journal. What details do you notice about 
each type of these real trees?  

Find five leaves of five different trees. Make sure they are from trees you are not already able to identify. Draw 
three of these trees in your nature journal. Pay attention to bark and seeds or flowers from these three trees. 
What else do you notice? Draw or jot it down. 

First steps to help you identify trees 

Step one, does the tree have needles or wide leaves?  Draw them. 

Look at the leaves closely.  

Are the leaves simple? (one leaf on a stalk attached to a twig) or  

Are they compound? (many leaflets and attached to a stalk that attaches to the twig)? Draw them. 

Are compound leaves opposite each other, or do they alternate or fan out? Draw them. 

Do you see any flowers? Or seeds? Or fruits? Draw them. 

What is the bark on the tree trunk like? Note the color and texture. Draw it. 

What's the overall shape of the tree? Draw it. 

 

http://uptreeid.com/specieslist.htm
http://uptreeid.com/default.htm
http://uptreeid.com/distribution.htm
http://uptreeid.com/countylists.htm
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*Revisit later: Visit and draw the same trees in the fall, winter and spring.  Pay particular attention to leaves 
during all seasons and each tree’s seeds in the fall and winter and its seeds and any flowers in the spring. Draw 
them. How do leaves, flowers and seeds change during the year?  

 Students should be encouraged to do this activity with five new trees on their own (at home) as well. 

 

Identify the Whole From Its Parts 

Now have students collect the five leaves of trees they do not already know that they have found on the nature 
walk and bring them back with them to class, along with the data they have collected in their journals. Have 
them 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 and note them in their journals. 
 

Leaves-only link from the uptreeid home page link:  http://uptreeid.com/KeyLeafOnly/1-Beginning.htm 

 

Here is more help on tree identification using identification keys: 

● You have an evergreen tree: 

http://uptreeid.com/KeyA/A1.htm 

● You have a tree with leaves (Hardwood summer or fall key): 

http://uptreeid.com/KeyA/A1.htm 

● You have a tree without leaves (Hardwood winter key): 

http://uptreeid.com/KeyC/c01.htm 

 

In the Winter 

Take nature journals along and go to the spots where fall trees were identified. Students see if they can again 
identify the same trees they recorded in their journals in the fall, naming them by their shapes, bark, etc. Check 
journal notes for verification. Record seasonal differences of the trees in journals with “Winter Tree 
Observations” as the title. 

 

In the Spring 

Go out and challenge your students to identify trees by their flowers. See the image in your binder to help 
students do this. Record observations connecting flowers with trees in nature journals. 

 

FUNGI & LICHENS 

Spring Nature Explorations - BEETLES 

Fungi Exploration 

 

http://uptreeid.com/KeyLeafOnly/1-Beginning.htm
http://uptreeid.com/KeyA/A1.htm
http://uptreeid.com/KeyA/A1.htm
http://uptreeid.com/KeyC/c01.htm
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Weird and wild fungi are everywhere, especially when it’s wet out. Given the chance to explore and observe 

fungi, students will notice them everywhere. Exploring fungi will also lead students to appreciate how fungi 
function in ecosystems as decomposers and other important roles. Recent discoveries in science have found 
that huge underground networks of thin, branching tubes of mycelium, the white tubes that are the main 
growing part of a fungus, provide key links between plants and the rest of the ecosystem. 

In this Focused Exploration activity, students begin by observing fungi. Then, they learn that mushrooms are 
the fruiting bodies of fungi. Students use a simple key to identify types of fungi, record data, then regroup, and 
discuss patterns of where fungi grow. Next, they learn about how fungi digest what they live on, discuss fungal 
impacts on ecosystems, and reflect on fungi roles in decomposition. 

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

 

Lichen Exploration 

Looking at lichen through a hand lens can be like looking at life-forms from an alien planet. In this activity, 
students focus closely on lichen and get turned on to its different strange and interesting forms. One reason for 
spending time learning about lichens is that they can be found just about anywhere, so students can keep 
investigating lichen after they leave your program. Students observe and explore this “weird organism” that 
grows on rocks and trees and wonder what it is. They learn that it’s a lichen, use a key to identify three types of 
lichen, reflect on the symbiotic relationship of fungi and algae that make up lichens, and finally search for 
evidence of lichen succession. After this activity, students will likely begin to notice lichens everywhere, and will 
be motivated to continue their explorations. 

http://beetlesproject.org/resources/for-field-instructors/lichen-exploration-2/ 

  

ECOSYSTEMS 

The following is what Grade 4 students studied on the topic of ecosystems through BEETLES: 

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.” 

They study an Aquatic Food Web. Look at and discuss the “Aquatic Food Web.” 

They study 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 an activity. 

 

In Grade 5, we are deepening student understanding of ecosystems through the following BEETLES activities. 

 

You Are What You Eat 

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

 

http://beetlesproject.org/resources/for-field-instructors/fungi-exploration/
http://beetlesproject.org/resources/for-field-instructors/lichen-exploration-2/
http://beetlesproject.org/resources/for-field-instructors/youarewhatyoueat/
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In this Matter and Energy Name Game, students learn each other’s names through a chant about energy and 
matter, then each dance in the spotlight when it’s their turn. It gives students a fun introduction to some words 
relating to matter and energy that the instructor can refer back to during later learning experiences. It also 
provides an opportunity for each student to feel “seen” at the beginning of a field experience. 

 

Decomposition Mission 

(This exploration is done in Grade 4 as well. Ask the Grade 4 teacher if he/she did this; if so, you would teach it 
as a review.) 

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. 

 

Food, Build, Do, Waste 

http://beetlesproject.org/resources/for-field-instructors/food-build-waste/ 

This activity gives students a way to look at how organisms are connected to ecosystems through the cycling of 
matter and the flow of energy. By the end of the activity, students will be able to make distinctions between 
how matter and energy are used and transferred and will be encouraged to apply this important crosscutting 
concept to the world around them. 

First, students observe an animal, then they reflect on how it uses matter from food to build body structures 
and energy from food to do things. Students look at food as “packages” of matter and energy that animals (and 
plants) consume. They also think about wastes, such as poo, pee, sweat, heat, and carbon dioxide. This is a 
focused activity best used as part of an extended matter and energy-themed experience, and it works best 
after students have had time to explore, check out organisms in other ways, and be physically active. 

 

Food Web 

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

 

After an Outside Science Program 

Seeing live organisms can be a highlight of an outdoor science experience. Food Web builds on this excitement 
and deepens students’ understanding of ecosystem interactions. In Session 1: Building a Food Web, students 
think back on an ecosystem they visited and build a food web from their observations, reasoning, and 
knowledge. Then, students use their food webs to make predictions and answer questions about the 

 

http://beetlesproject.org/resources/for-field-instructors/decomposition-mission/
http://beetlesproject.org/resources/for-field-instructors/food-build-waste/
http://beetlesproject.org/resources/for-field-instructors/food-web/
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ecosystem. In Session 2: Adding a Predator, students read about the reintroduction of wolves into Yellowstone 
National Park and discuss the possible consequences of introducing/reintroducing a predator into the 
ecosystem they studied. Finally, students reflect on the usefulness and limitations of food webs as models for 
ecosystem management. This activity was designed for classroom teachers to use after students return from an 
outdoor science program. It can also be used after any outdoor experience in which students observed many 
organisms within an ecosystem. 

 

CRUSTACEANS 

Read and discuss books on crustaceans frequently throughout the unit, such as:  

Lobsters, Crabs, and Other Crustaceans by Daniel Gilpin 

 

Discussion on crustaceans 
 

What are crustaceans?  

“Animals such as crabs, lobsters, crayfish, shrimps, prawns, woodlice, and barnacles have a lot in 
common. Wait for any responses about their habitat, etc. After a discussion of what is known, share 
that the animals mentioned make up a large and diverse arthropod group called crustaceans.” Share 
photos of the animals mentioned: 
http://www.biokids.umich.edu/critters/Crustacea/ 

 

There are two main crustacean groups that live in Michigan. These are isopods and crayfish. 
 

Watch this crayfish video to begin the exploration of crustaceans (8:03 minutes): 
 https://www.youtube.com/watch?v=Do-pCGP9czI  

 

Look at the following three different types of crustaceans.  

- How are their structures similar? How are they different? 

 

Crab  

 

http://www.biokids.umich.edu/critters/Crustacea/
https://www.youtube.com/watch?v=Do-pCGP9czI


Diocese of Marquette           page 37               Grade Five Science Curriculum 

 

Lobster  

Crayfish (Crawdad, Mudbug)  

 

Keep a Crayfish in Class 
https://www.carolina.com/teacher-resources/Interactive/living-organism-care-guide-crayfish/tr10489.tr  

This link shares how to order and take care of crayfish if you want your class to have a live experience with 
them.  

The following video shares tips on keeping and caring for freshwater crayfish (3:30 minutes): 
https://www.youtube.com/watch?v=yw5HfLZY0Fo  

 

Northern Clearwater Crayfish  

The specific classification of the Northern clearwater crayfish is as follows: 

Kingdom Animalia animal kingdom 

·  Crustacea shrimps, crabs, lobsters, water fleas, and relatives 

o   Order Decapoda shrimp, crabs, and their kin 

§  Family     Cambaridae cambarid crayfish 

§  Species   Orconectes propinquus    northern clearwater crayfish 

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

 

https://www.carolina.com/teacher-resources/Interactive/living-organism-care-guide-crayfish/tr10489.tr
https://www.youtube.com/watch?v=yw5HfLZY0Fo
http://www.biokids.umich.edu/critters/Crustacea/#Crustacea
http://www.biokids.umich.edu/critters/Crustacea/#Crustacea
http://www.biokids.umich.edu/critters/Orconectes_propinquus/#Orconectes_propinquus
http://www.biokids.umich.edu/critters/Orconectes_propinquus/classification/#Orconectes_propinquus
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Crayfish look like small lobsters and are closely related to lobsters. They have one pair of big claws and 10 
walking legs. Most crayfish live in freshwater, though a few species come out of the water at night to look for 
food or new places to live. Crayfish are omnivores, eating algae, small animals, and scavenging on larger dead 
animals too.  

 

Rusty Crayfish 

Life cycle 

Depending on the water temperature, rusty crayfish eggs hatch in 3 to 6 weeks. Young crayfish will undergo 3 
to 4 molts while attached to the mother's swimmerets and remain with the mother for several weeks. Once the 
young have left, they undergo 8 to 10 molts before becoming mature. Maturity usually occurs the following 
year. Maturity is considered to be at a length of 4.4 cm. After mature, adult males molt twice annually, and 
adult females molt once annually. (http://www.biokids.umich.edu/critters/Orconectes_rusticus/)  

Lifespan: 3 to 4 years is typical 

How they came to be in the northern Great Lakes region: 

Initially, the rusty crayfish was introduced to the northern part of the Great Lakes region by fishermen 
who used them as bait. As the population of rusty crayfish increased, they were harvested for use as 
fish bait and sold to biological supply companies. This provided impetus to breed rusty crayfish and 
subsequently releasing them, intentionally or otherwise, into non-native waters. 

Do rusty crawfish cause problems? 

These crayfish have displaced native species. They may affect the fisheries industry since they feed 
heavily on aquatic plants that are important habitat for other invertebrates (foodstuffs for fish), shelter 
for fish, nesting substrate for fish, and aid in erosion control. 

 

Terrestrial Isopods: Woodlice 

 Woodlice (Isopod) 

Terrestrial isopods are sometimes called pillbugs, sowbugs, slaters, or roly-polies. These little animals have 
oval-shaped bodies with 14 legs and a hard exoskeleton of overlapping plates. The overlapping plates allow the 
animal to roll into a ball for protection from predators. Isopods feed mainly on dead plant material, and the 
fungus and micro-organisms that grow there. They can live in many habitats, as long as they can find some 

 

http://www.biokids.umich.edu/critters/Orconectes_rusticus/
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moisture and a dark place to hide. Most kinds of isopods live on ocean shores or on the sea bottom, but a few 
have spread across the land, far from the sea. (http://www.biokids.umich.edu/critters/Crustacea/)  

Take a nature walk and find some pillbugs or sowbugs. Isopods like pillbugs and sowbugs are often found under 
logs, rocks, compost heaps, and leaf litter. Flip logs and rocks carefully. Bring them into class or observe them 
for some time outside. Remember, the isopods will scatter when they are disturbed and exposed to light. See if 
the isopod rolls into a ball to spot a pillbug. It's easy to tell pillbugs and sowbugs apart. Pillbugs curl into a ball 
when they feel threatened whereas sowbugs just scatter. 

 

BIRDS 

Begin the study and investigation of local birds through observation outside. (Observe, wonder, reflect, ask 
questions, record in each student's nature journal.)  

Here are a couple of sites which will help with bird identification. https://www.allaboutbirds.org/guide/search# 

https://www.allaboutbirds.org/news/browse/topic/bird-id-skills/basics 

 

Bird Walks 

Take the students out and see how many local birds they can identify. Help the students learn to identify at 
least 10 local birds through the year (maybe 5 in the fall and 5 in the spring). Have students keep a record of 
these bird sightings in student journals. Check them periodically. 

Important traits to notice about birds during nature walks include: shape and size, coloring, feathers, how birds 
fly, eyes, beaks, feet, songs, habitat, and other actions.  

 

Bird Communication: “Bird Song Hero” 

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

Follow the above link 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™) 
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. 

 

http://www.biokids.umich.edu/critters/Crustacea/
http://www.birds.cornell.edu/k12/
https://www.allaboutbirds.org/guide/search#
https://www.allaboutbirds.org/news/browse/topic/bird-id-skills/basics
https://academy.allaboutbirds.org/features/bird-song-hero/bird-song-hero-tutorial
http://beetlesproject.org/resources/for-field-instructors/bird-language-exploration/
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When the group gathers again, students compare their observations and make a large map of the bird 
vocalizations and behaviors they observed.  

 

Bird Flight 

Muscles, skeleton and feathers, keys to birds ability of flight. Watch and discuss all of these videos 
which give a broad understanding of bird flight: 

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

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

● View 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 air flow around a bird's wings that allows for flight: 
https://www.youtube.com/watch?v=3So7OMwNgy8 

 

Seabirds 

In Grade 5 we extend our deep knowledge of birds learned in Grades 1-4 and briefly study seabirds. 

Take this opportunity to look at and practice taxonomy, the classification, of birds. 

Discussion: 

A seabird can be defined as a bird that takes its living primarily from the ocean, beyond the intertidal or surf 
zone. 

Seabirds are beautifully adapted for life in the ocean. Generally, they have dense, waterproof feathers; layers of 
fat; and a de-salinization system to remove excess salt.  

Most seabirds are long-lived (some over 50 years) and don’t start to breed until they are 5-10 years old. These 
characteristics may be an evolutionary strategy to cope with their highly variable ocean environment: it gives 
birds a chance to spend several years learning how to find prey over many seasons before attempting breeding, 
and gives adults many chances to successfully rear young who reach reproductive age themselves. 
https://www.allaboutbirds.org/guide/browse/shape/Seabirds 

 

Pelican 

Spend some time getting to know the Pelican: 
https://www.allaboutbirds.org/guide/Brown_Pelican/overview 

Using the link above, learn the answers to the following questions. 

- Where do we find pelicans in the United States? 

- What do pelicans eat? 

- What kind of habitat do they need? 

- What’s the cool fact about how they incubate their eggs? 

 

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.allaboutbirds.org/guide/browse/shape/Seabirds
https://www.allaboutbirds.org/guide/Brown_Pelican/overview
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The Brown Pelican 

Classification of the Brown Pelican 

Kingdom 

Animalia  Animal kingdom  

Class 

Aves Birds 

Order 

Pelecaniformes Pelicans, Cormorants, and relatives 

Family  

Pelecanidae Pelicans 

Species 

Pelecanus occidentalis Brown Pelican 
 

More info on the Brown Pelican: http://www.biokids.umich.edu/critters/Pelecanus_occidentalis/ 

 

The Great Cormorant  
https://www.allaboutbirds.org/guide/Great_Cormorant/overview 

 

Use the site above and answer the following questions about the Great Cormorant. 

- Listen to the sound of a great cormorant and see if you can imitate it. 

- Press the link for identification on the overview above and describe the difference in coloring in 
identifying a juvenile and an adult cormorant?  

- How have people used cormorants to fish throughout history? 

- See link for life history of the cormorant and describe its habitat. 

Classification of the Great Cormorant 

Kingdom 

Animalia  Animal kingdom  

Class 

Aves Birds 

Order 

Pelecaniformes Pelicans, Cormorants, and relatives 

Family  

Phalacrocoracidae Cormorants 

Species 

Phalacrocorax carbo Great Cormorant 

 

http://www.biokids.umich.edu/critters/Pelecanus_occidentalis/#Pelecanus_occidentalis
http://www.biokids.umich.edu/critters/Pelecanus_occidentalis/
https://www.allaboutbirds.org/guide/Great_Cormorant/overview
http://www.biokids.umich.edu/critters/Phalacrocoracidae/#Phalacrocoracidae
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The Black-Footed Albatross 
https://www.allaboutbirds.org/guide/Black-footed_Albatross/overview 

Choose some things from the above link for the class to learn about the Black-Footed Albatross. 

- Watch this video of a couple of albatrosses doing a lively dance together: 

https://www.youtube.com/watch?v=90MfHbdfzAM 

- A video of the world's largest Albatross community: 

https://www.youtube.com/watch?v=tHCQYIX6Mf4 

 

MAMMALS 

Badgers 
 

 

 

American Badger (Taxidea taxus)  

 

 

 

 

 

General information about the Badger:  

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

Classification of the Badgers 

Kingdom Class  Order Suborder Family Subfamily Species 

Animalia  

Animal 
kingdom 

Mammalia  

Mammals 

Carnivora 

Bears, cats, 
wolves, 
weasels, and 
relatives 

Caniformia  

Caniform 
carnivores 

Mustelidae  

Weasels, 
badgers, and 
relatives 

Mustelinae 

Wolverines, 
martens, and 
weasels 

Taxidea taxus  

American 
badger 

 

https://www.allaboutbirds.org/guide/Black-footed_Albatross/overview
https://www.youtube.com/watch?v=90MfHbdfzAM
https://www.youtube.com/watch?v=tHCQYIX6Mf4
http://www.biokids.umich.edu/critters/Taxidea_taxus/classification/#Taxidea_taxus
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- Where do badgers live? 

Badgers are found mostly in the Great Plains region of North America. They live in the north, through 
the central western Canadian provinces, and throughout the western United States as well as in the 
mountainous regions of Mexico. 

- What kind of habitat do badgers need?  

Badgers prefer to live in dry, open grasslands, fields and pastures.  

- How long do badgers live? 

Badgers have lived to 26 years in captivity. Their average lifespan in the wild is between 4 and 10 years. 

- How do badgers behave?  Badgers are: 

- solitary animals 

- active at night 

- excellent diggers (A badger den may be as far as 3 meters below the surface.) 

- How do badgers communicate? 

Badgers have keen vision, sense of smell, and hearing and communicate to others through 
vocalizations, especially low grating noises. 

 

The Badger Food Web 

What do badgers eat (what is their prey)?  

- Badgers are carnivores (review the terms: carnivore, omnivore, herbivore)  

- Common foods include gophers, squirrels, moles, marmots, prairie dogs, rats, deer mice, swallows, 
owls, lizards, fish, skunks, insects, among others. 

- What eats badgers (what are their predators)?  

The primary predator of badgers are humans. Other predators include eagles, bobcats, cougars, 
coyotes, gray wolves, and bears.  

● A great collection of photos and facts about the badger, without narration (2:15 length): 

https://www.youtube.com/watch?v=oGs1UM-7S9o  

● American Badger digging a burrow: https://www.youtube.com/watch?v=C-kfFS1Lqsw 

 

 

 

 

https://www.youtube.com/watch?v=oGs1UM-7S9o
https://www.youtube.com/watch?v=C-kfFS1Lqsw
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Honey Badger 

 

● This link leads to a video of a honey badger. The honey badger finds food and takes down a snake. It is 
a great attention grab video and might be used to begin the study of badgers. (2:27 minutes) 

https://www.nationalgeographic.com/animals/mammals/h/honey-badger/  

 

BEARS  

There are 8 species of bear, which occur on every continent except Australia and Antarctica. They are most 
diverse and abundant in the northern hemisphere, including North America and Eurasia. Bear species range in 
size from small (red panda, 3 to 5 kg) to very large (polar bear, 800 kg), but most are medium to large-sized 
mammals. They are powerfully built with thick hair that is black, brown, or white. They have small, rounded 
ears, small eyes, and short tails. 

Videos on bears: 

This video covers a general overview of the types of bear and shares some good facts about them (5:10 mins): 
https://www.youtube.com/watch?v=54CDgurNMSI  

The summary of a grazer bear’s life in Brooks Falls (2:54 minutes): 
https://www.youtube.com/watch?v=vmAUi-pXbUE&list=PL6XYl5TXHcfM39c70Kv3R6ef5R06EaXvE  

Mother bear and her cubs interacting and eating at Brooks Falls. This video is not narrated, but very interesting 
to observe the bears (15:48 minutes): 
https://www.youtube.com/watch?v=W-BKHUz55lc 

This is a short video covering polar bear senses and adaptations (3:09 minutes): 
https://www.youtube.com/watch?v=ckEoKFuNqMs&list=PL6F7F10A56F915AE2&index=3&t=0s  

This video is not narrated. Please watch it before to decide which clips you’d like to share. It includes a series of 
highlights of bears eating in Alaska (3:48 minutes): 
https://www.youtube.com/watch?v=3T45Dn_RYpc&feature=emb_logo  

 

https://www.nationalgeographic.com/animals/mammals/h/honey-badger/
https://www.youtube.com/watch?v=54CDgurNMSI
https://www.youtube.com/watch?v=vmAUi-pXbUE&list=PL6XYl5TXHcfM39c70Kv3R6ef5R06EaXvE
https://www.youtube.com/watch?v=W-BKHUz55lc
https://www.youtube.com/watch?v=ckEoKFuNqMs&list=PL6F7F10A56F915AE2&index=3&t=0s
https://www.youtube.com/watch?v=3T45Dn_RYpc&feature=emb_logo
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Bear Research Project 

The goal of this assignment is to complete the following chart as a class and learn about how bears are similar 
and different.  

Using the following chart, assign a type of bear and a few specific topics related to that bear for each student to 
research. An example would be to assign a student the Asian Black Bear, and ask the student to specifically 
research “enemies and protection,” “communication,” and “raising young.” Sources should be required of all 
students, and they may include other interesting facts if they find any during research. A different student 
would be assigned the same type of bear (Asian Black Bear) but be asked to research body characteristics, 
habitat, and food. The number of topics related to each bear will differ depending on the number of students in 
each classroom. Make sure to review research techniques and consider first researching a bear together in class 
to model different places to find information.  
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 Asian 
Black Bear 

North 
American 
Black 
Bear 

Panda Brown 
Bear 

Sun Bear Spectacled 
Bear 

Polar Bear Sloth Bear 

Unique Body 
Characteristics 

        

Habitat         

Food         

Enemies and 
Protection 

        

Communication         

Life Cycle         

Raising Young         

Other         

Sources         

 

Project options 

One option would be to assign a paragraph for each student to write including the information gathered and 
then have the class think of key words to fill the chart in with. The presentation of the chart should be 
considered as well. A piece of white printer paper could be used as each section of the chart with a classroom 
wall being a good place to display it and add to it as each paper is completed. This will take multiple class 
periods and ongoing class discussion and more research may likely be called for. 

Information on bears: 

American Black Bear  http://www.biokids.umich.edu/critters/Ursus_americanus/ 

Brown Bear  http://www.biokids.umich.edu/critters/Ursus_americanus/ 

Giant Panda  https://animaldiversity.org/accounts/Ailuropoda_melanoleuca/ 

Asian Black Bear  https://animaldiversity.org/accounts/Ursus_thibetanus/ 

 

http://www.biokids.umich.edu/critters/Ursus_americanus/
http://www.biokids.umich.edu/critters/Ursus_americanus/
https://animaldiversity.org/accounts/Ailuropoda_melanoleuca/
https://animaldiversity.org/accounts/Ursus_thibetanus/
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Sun Bear  https://animaldiversity.org/accounts/Helarctos_malayanus/ 

Polar Bear  https://animaldiversity.org/accounts/Ursus_maritimus/ 

Sloth Bear  https://animaldiversity.org/accounts/Melursus_ursinus/ 

Spectacled Bear https://animaldiversity.org/accounts/Tremarctos_ornatus/ 

 

General bear sites: 

https://www.nationalgeographic.com/animals/mammals/group/bears-grizzly-polar-panda/ 

https://www.bears.org/  

https://bear.org/bear-facts/black-bears/basic-bear-facts/  (Black bears) 

https://polarbearsinternational.org/  (Polar bears) 

https://www.nwf.org/Educational-Resources/Wildlife-Guide/Mammals/Grizzly-Bear  (Grizzly bears) 
 

● How many black bears will reproduce? Students will understand the limiting factors of an 
environment’s carrying capacity, competition within a species to survive and basic needs for survival. 
Use the link below to complete this lesson with your class. A copy is also available in your binder. 

 https://bear.org/wp-content/uploads/2011/01/How_Many_Black_Bears_Will_Reproduce.pdf  
 

● Black Bear teaching resource: This link shares many wonderful pictures and details about black bears. 
https://bear.org/wp-content/uploads/2011/01/ABCs_100dpi.pdf  

 

Classification of Bears 

 

Kingdom Class Order Family Species 
examples 

Animalia 

Animal kingdom 

Mammalia 

Mammals 

Carnivora  

Carnivore 

Ursidae 

Bear 

Maritimus 

Polar Bear 
 

Americanus 

Black Bear, etc. 

 

 

 

 

 

https://animaldiversity.org/accounts/Helarctos_malayanus/
https://animaldiversity.org/accounts/Ursus_maritimus/
https://animaldiversity.org/accounts/Melursus_ursinus/
https://animaldiversity.org/accounts/Tremarctos_ornatus/
https://www.nationalgeographic.com/animals/mammals/group/bears-grizzly-polar-panda/
https://www.bears.org/
https://bear.org/bear-facts/black-bears/basic-bear-facts/
https://polarbearsinternational.org/
https://www.nwf.org/Educational-Resources/Wildlife-Guide/Mammals/Grizzly-Bear
https://bear.org/wp-content/uploads/2011/01/How_Many_Black_Bears_Will_Reproduce.pdf
https://bear.org/wp-content/uploads/2011/01/ABCs_100dpi.pdf
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III. Human Life Science 
 

 

 

The Human Body  

Prepare for the next two units (human nervous and sensory systems) a few weeks ahead by securing the 
materials listed on the unit materials pages needed for the activities found in your binder.  

 

Books About Basic Body Structure and Organization to Read and Discuss 

Cells, Tissues, and Organs by Richard Spilsbury ISBN 9781442037045 

Janice VanCleave’s The Human Body for Every Kid by Janice VanCleave  ISBN 0471024082 

My Food Pyramid: Eat Right. Exercise. Have Fun by Alisha Niehaus  ISBN 9780756629939 

My Organ Buddies by Lee Downing and Felice Downing  ISBN 9780615329406 

 

Structure and Organization of the Human Body 

Discussion: 

We can think of the basic structure and functional organization of the human body as a pyramid or hierarchical 
arrangement in which the lowest level of organization (the foundation) consists of cells and chemicals. Organs 
and organ systems represent the highest levels of the body's organization. 

 

 

 

 

 

 

 

Figure 1. Pyramid represents a hierarchical 
organization of human body components 

(Image Source: NLM) 
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Simplified definitions of the various levels of organization within the body are: 

● Organ system — a group of organs that contribute to specific functions within the body. Examples 
include: 

○ Gastrointestinal system 

○ Nervous system 

● Organ — a group of tissues precisely arranged so that they can work together to perform specific 
functions. Examples include: 

○ Liver 

○ Brain 

● Tissue — a group of cells with similar structure and function. There are only four types of tissues: 

○ Epithelial 

○ Connective 

○ Muscle 

○ Nerve 

● Cell — the smallest living units in the body. Examples include: 

○ Hepatocyte 

○ Neuron 

● Chemicals — atoms or molecules that are the building blocks of all matter. Examples include: 

○ Oxygen 

○ Protein 

 

- Watch this video that shows this progression (25 seconds): 

https://toxtutor.nlm.nih.gov/08-003.html 

 

So, there are many different systems within our bodies. For example, the circulatory (heart & blood) system, 
the integumentary (skin) system, the immune system, muscular system, skeletal system, nervous system, etc. 

In Grade 5, we are going to study the nervous system. 

 

The Nervous System  

Books About the Nervous System to Read and Discuss 

The Nervous System by Joelle Riley  ISBN 0822525216 

The Nervous System by Christine Taylor-Butler ISBN 0531207358 

 

https://toxtutor.nlm.nih.gov/08-003.html
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The Nervous System by Kay Manolis ISBN 1600412451 

Your Brain by Terri DeGezelle ISBN 073683351X 

The Astounding Nervous System by John Burstein 

The Brain by Seymour Simon ISBN 9780060877194 

 

Nervous System Resources 

- Utilize this teacher's guide for the Nervous System unit (also see your binder):  

http://bioedonline.org/BioEd/cache/file/6BCF0EAE-A268-632E-D817AA3ED033D11F.pdf 

- Here are some Explorations activities to support this unit (included in your binder): 
http://bioedonline.org/BioEd/cache/file/E1A8C6A6-FE97-60FC-C4F529F074BC8A7A.pdf 

- Here is a Reader to go along with this unit (this is not in your binder): 
http://bioedonline.org/BioEd/cache/file/D9F49E01-F220-5F19-B7F283DD822BCA0F.pdf 

- A good video that shows the links between the brain and the nervous system. Watch the Neuron to Neuron 
video: 
http://bioedonline.org/lessons-and-more/resource-collections/neuroscience-the-learning-brain-and-brainlink/  

 

The Sensory System 
 

This unit includes a teacher's manual found here. The parts you will need are included in your binder. 
http://bioedonline.org/lessons-and-more/teacher-guides/sensory-system/ 

 

Sensory Systems Explorations (included in your binder): 
http://bioedonline.org/BioEd/cache/file/E321E6D8-DE6F-0F36-0460151A1B452BD0.pdf 

 

The Cookie Crumbles story tied to the unit (this is not in your binder): 
http://bioedonline.org/BioEd/cache/file/D9C6B511-CE59-E511-6D8BFE368F1D4A40.pdf 

 

Here is a good video that shows the links between the brain and the senses. Watch the Sensing the World 
video on this link: 
http://bioedonline.org/lessons-and-more/resource-collections/neuroscience-the-learning-brain-and-brainlink/  

 

BEAUTY, SCIENCE & ART:  Beauty in the Science and Art of Healing 

Medicine is both a science and an art: speculative knowledge is involved (scientia: knowledge) as well as the 
practical aspects of healing (practicus: to do, perform), which is an art. Healing is a beautiful work.  

We will now learn about some great scientists in history who have studied the human body and medicine. All of 
these medical experts are in some real ways connected to each other through history. Each person today who 

 

http://bioedonline.org/BioEd/cache/file/6BCF0EAE-A268-632E-D817AA3ED033D11F.pdf
http://bioedonline.org/BioEd/cache/file/E1A8C6A6-FE97-60FC-C4F529F074BC8A7A.pdf
http://bioedonline.org/BioEd/cache/file/D9F49E01-F220-5F19-B7F283DD822BCA0F.pdf
http://bioedonline.org/lessons-and-more/resource-collections/neuroscience-the-learning-brain-and-brainlink/
http://bioedonline.org/lessons-and-more/teacher-guides/sensory-system/
http://bioedonline.org/BioEd/cache/file/E321E6D8-DE6F-0F36-0460151A1B452BD0.pdf
http://bioedonline.org/BioEd/cache/file/D9C6B511-CE59-E511-6D8BFE368F1D4A40.pdf
http://bioedonline.org/lessons-and-more/resource-collections/neuroscience-the-learning-brain-and-brainlink/


Diocese of Marquette           page 51               Grade Five Science Curriculum 

 

is working on new breakthroughs in medicine has depended upon the work of others before them to develop 
this area of science to where it is today.  

Plot these scientists on your history timeline, or make a timeline of medicine as you learn about these scientists 
and others you might study. 

 

Discuss a Great Scientist: The “Father of Medicine” 

Hippocrates 

Hippocrates of Kos (c. 460 – c. 370 BCE) was a Greek physician. He is a towering figure in the history of 
medicine, considered the "father of modern medicine." Most famously, Hippocrates and his followers 
came up with the Hippocratic Oath for physicians. Contemporary physicians swear an oath of office 
which includes aspects found in early editions of the Hippocratic Oath. 

Here are a couple of Hippocrates quotes. 

- "First, do no harm" (Latin: Primum non nocere) is a part of the original Hippocratic oath. 

What does this mean? Many ancient medical treatments did more harm than good to their 
patients. The first thing medical workers must consider is whether the treatment will help their 
patients rather than cause harm. 

- “For where there is love of man, there is also love of medicine.” 

What does this mean?  

 

Discuss a Great Scientist: The Founder of Modern Human Anatomy 

Andreas Vesalius 

Andreas Vesalius (1514 to 1564) was a Catholic anatomist (an expert in the structure of the human 
body), often called the founder of modern human anatomy.  

Since ancient times, the scientific prestige of Galen, a 2nd century Greek anatomist and physician, had 
been so great that many of his statements were accepted without question. Vesalius demonstrated 
that there were numerous errors in Galen’s descriptions of human anatomy.  

Vesalius carried out his own dissections of human cadavers and encouraged his students to do the 
same. His hands-on approach and careful observation enabled him to make many anatomical 
discoveries. In 1543, he published his epoch-making multi-volume work, On the Fabric of the Human 
Body, which was filled with richly detailed illustrations of every part of the human body that were far 
superior to those of earlier books. This work is regarded as a major advance in the history of anatomy.  

Here's a couple of pictures of drawings from this book. Remember, these pictures were drawn in 1543.  

https://upload.wikimedia.org/wikipedia/commons/3/35/Vesalius_Fabrica_p174.jpg 

Here is a drawing of Vesalius holding a class of a public dissection of a human cadaver: 

 https://upload.wikimedia.org/wikipedia/commons/e/ee/Vesalius_Fabrica_fronticepiece.jpg 

 

https://en.wikipedia.org/wiki/Hippocratic_Oath
https://en.wikipedia.org/wiki/Hippocratic_Oath
https://en.wikipedia.org/wiki/Latin_language
https://upload.wikimedia.org/wikipedia/commons/3/35/Vesalius_Fabrica_p174.jpg
https://upload.wikimedia.org/wikipedia/commons/e/ee/Vesalius_Fabrica_fronticepiece.jpg
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Here is a seven minute video on Vesalius. Notice the reference about 5 minutes in where the professor 
explains that Vesalius believed that knowledge of the human body leads to knowledge of God, the 
creator:  https://www.youtube.com/watch?time_continue=2&v=ZhnDcPdS4NA&feature=emb_title 

 

Discuss a Great Scientist: The Founder of the Microbiology 

Antonie van Leeuwenhoek 

Antonie van Leeuwenhoek (1632 - 1723) was born in Delft, Netherlands. He is known as "the father of 
microbiology" and is best known for his work to improve the microscope. Using his handcrafted 
microscopes, he was the first to see and describe single celled organisms. 

Antonie van Leeuwenhoek was an unlikely scientist. A tradesman of Delft, Holland, he came from a 
family of tradesmen, had no fortune, received no higher education or university degrees, and knew no 
languages other than his native Dutch. This would have been enough to exclude him from the scientific 
community of his time completely. Yet with skill, diligence, an endless curiosity, and an open mind free 
of the scientific dogma of his day, van Leeuwenhoek succeeded in making some of the most important 
discoveries in the history of biology. It was he who discovered bacteria, free-living and parasitic 
microscopic protists, blood cells, and other microscopic cells, and much more. His research, which was 
widely circulated, opened up an entire world of microscopic life to the awareness of scientists.  

Watch this two-minute video on van Leeuwenhoek’s life: 
https://www.youtube.com/watch?v=c_BiLl2v6OE 

Here is some bacteria, which van Leeuwenhoek was the first person ever to see: 
https://www.researchgate.net/figure/Oral-bacteria-observed-by-Anton-van-Leeuwenhoek-and-their-c
ontemporary-equivalents-a_fig2_5784039 

Here is a picture of van Leeuenhoek’s microscope: 
https://commons.wikimedia.org/wiki/File:Leeuwenhoek_Microscope.png#/media/File:Leeuwenhoek_
Microscope.png 

A quote from van Leeuwenhoek to discuss with your class: 

“We cannot in any better manner, glorify the Lord and Creator of the Universe, than that, in all things, 
however small soever they appear to our naked eyes, but which yet have received the gift of life, and 
power of increase, we contemplate the display of his Omniscience and Perfections with the utmost 
admiration.” -Antonie van Leeuwenhoek 

What does this passage mean in total? 

How does van Leeuwenhoek contemplate the display of God’s “Omniscience and perfections 
with the utmost admiration?” 

 

Discuss a Great Scientist: The Founder of Anatomical Pathology (Causes and effects of diseases) 

Giovanni Battista Morgagni  

 

https://www.youtube.com/watch?time_continue=2&v=ZhnDcPdS4NA&feature=emb_title
https://kids.kiddle.co/Microbiology
https://kids.kiddle.co/Microscope
https://kids.kiddle.co/Cell
https://kids.kiddle.co/Organism
http://www.ucmp.berkeley.edu/alllife/eukaryotasy.html
https://www.youtube.com/watch?v=c_BiLl2v6OE
https://www.researchgate.net/figure/Oral-bacteria-observed-by-Anton-van-Leeuwenhoek-and-their-contemporary-equivalents-a_fig2_5784039
https://www.researchgate.net/figure/Oral-bacteria-observed-by-Anton-van-Leeuwenhoek-and-their-contemporary-equivalents-a_fig2_5784039
https://commons.wikimedia.org/wiki/File:Leeuwenhoek_Microscope.png#/media/File:Leeuwenhoek_Microscope.png
https://commons.wikimedia.org/wiki/File:Leeuwenhoek_Microscope.png#/media/File:Leeuwenhoek_Microscope.png
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Giovanni Battista Morgagni (1682 to 1771) was an Italian anatomist and pathologist who is considered 
the founder of anatomical pathology (the science of the causes and effects of diseases). Before 
Morgagni, anatomical knowledge had reached a high level as the result of the research of Vesalius and 
many others but it was mainly knowledge about healthy human bodies. Morgagni undertook to study 
diseased organs and parts of the human body with the goal of understanding the origins of illnesses. In 
1761, he published his monumental treatise, On the Causes of Diseases Investigated Through Anatomy, 
based on 646 dissections, many of which are described with great precision and detail.  

Morgagni was one of the most respected scientists of his time and was elected a fellow of the Royal 
Society of London in 1724, the Académie des Sciences of Paris in 1731, and other scientific societies 
throughout Europe.  

Here is a drawing of Morgagni: 
https://link.springer.com/article/10.1007/s12565-016-0373-7/figures/3 

Morgagni had ten children who survived to adulthood, of whom eight became Catholic religious sisters, 
one became a priest, and one entered the medical profession.  

 

Discuss a Great Scientist: The Father of Immunology  

Edward Jenner 

Edward Jenner (1749 – 1823) was an English physician who was a contributor to the development of 
the smallpox vaccine. The practice of vaccination was popularized by Jenner, and since then has been 
used widely to prevent several diseases. He is one of the most famous scientists in medical history and 
is called the “Father of Immunology.” 

150 years after Jenner’s death in 1823, smallpox was drawing to an end. It would eventually be 
eradicated after a massive surveillance and vaccination program, thanks largely to the initial efforts of 
the Father of Immunology, Jenner. 

Here's a video about how Jenner did it: 
https://www.youtube.com/watch?v=yqUFy-t4MlQ 

 

Discuss a Great Scientist: The Developer of the Germ Theory of Disease  

Louis Pasteur 

Louis Pasteur (1822 – 1895) was a French microbiologist and chemist. He and his wife, Marie, are best 
known for their experiments supporting the germ theory of disease, and he is also known for his 
vaccinations, most notably the first vaccine against rabies. He is the person who came up with how to 
keep milk from spoiling; it’s named after him and is called pasteurization.  
https://kids.kiddle.co/Louis_Pasteur 

Watch this good video to learn of Pasteur’s impact: 
https://www.youtube.com/watch?time_continue=1&v=OXdbQ1JkX7c&feature=emb_title 

Here are a couple of quotes by Pasteur to discuss with your class. 

 

https://www.catholicscientists.org/catholic-scientists-of-the-past/andreas-vesalius
https://www.catholicscientists.org/catholic-scientists-of-the-past/andreas-vesalius
https://link.springer.com/article/10.1007/s12565-016-0373-7/figures/3
https://en.wikipedia.org/wiki/Physician
https://en.wikipedia.org/wiki/Physician
https://en.wikipedia.org/wiki/Smallpox_vaccine
https://en.wikipedia.org/wiki/Smallpox_vaccine
https://www.youtube.com/watch?v=yqUFy-t4MlQ
https://kids.kiddle.co/Chemist
https://kids.kiddle.co/Vaccination
https://kids.kiddle.co/Vaccination
https://kids.kiddle.co/Vaccine
https://kids.kiddle.co/Rabies
https://kids.kiddle.co/Louis_Pasteur
https://www.youtube.com/watch?time_continue=1&v=OXdbQ1JkX7c&feature=emb_title
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“Happy the man who bears within him a divinity, an ideal of beauty and obeys it; an ideal of science, an 
ideal of country, and an ideal of the virtues of the gospel.“ 

“These are the living springs of great thoughts and great actions. Everything grows clear in the 
reflections from the Infinite.” 

How is this first quote a well rounded description of someone we would like to know and be friends 
with ? 

Pasteur seems to say in his second quote that great thoughts and actions stem from where? 

- Here’s a story of Pasteur’s encounter with a proud student on a train: 

More than a century ago a proud university student boarded a train in France and sat next to an older 
man who seemed to be a peasant of comfortable means. The brash student noticed that the older 
gentleman was slipping beads through his fingers. He was praying the rosary. 

"Sir, do you still believe in such outdated things?" the student inquired. 

"Yes, I do. Don't you?" the man responded. The student laughed and admitted, "I do not believe in such 
silly things. Take my advice. Throw the rosary out the window and learn what science has to say about 
it." 

"Science? I do not understand this science. Perhaps you can explain it to me," the man said humbly, 
tears welling in his eyes. 

The university student noticed that the man was deeply moved. To avoid further hurting the older 
person's feelings, he said, "Please give me your address and I will send you some literature to explain 
the matter to you." The man fumbled in the inside pocket of his coat and pulled out his business card. 
On reading the card, the student lowered his head in shame and was speechless. The card read: "Louis 
Pasteur, Director of the Institute of Scientific Research, Paris." The science student had encountered his 
country's leading chemist and bacteriologist. 

 

Discover a Great Scientist: The Founder of the Science and Art of Modern Nursing 

Florence Nightingale 

Florence Nightingale (1820-1910) changed the way that hospitals cared for their patients. Before her 
great work, hospitals were overcrowded and dirty places filled with rats. This meant that germs and 
diseases were easily spread and the environment often made it impossible for healing to occur. Nurses 
were badly trained or not educated at all, so people did not often get the care they needed. 

Florence changed all of this by making hospitals cleaner and healthier places. She made sure patients 
received the care necessary for healing to occur, which included having good food to eat among many 
other factors. She taught that the environment is of prime importance in aiding the process of natural 
healing, and she developed standards for setting up that environment in hospitals and places where 
sick people were cared for. She developed the education and training of nurses through both science 
and art so patients could be cared for in the most educated and professional manner.  
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Nightingale’s founding of the science and art of modern nursing changed the care of the ill forever, and 
this has saved countless lives. Florence Nightingale recognized that the care of the ill is not only a 
science and art, but a beautiful and noble vocation.  

On a very normal day in 1837, Florence felt as though she was called by God to go into the field of 
nursing: 
https://www.youtube.com/watch?time_continue=3&v=ZowcEM-K1QU&feature=emb_title 

 

Discover a Great Scientist: Discoverer of Techniques to Prevent Infection and Death 

Joseph Lister 

Joseph Lister (5 April 1827 – 10 February 1912) was a British surgeon and a pioneer of antiseptic 
surgery. Lister promoted the idea of sterile surgery while working at the Glasgow Royal Infirmary. 

Here's some facts about Lister’s life: 
https://kids.kiddle.co/Joseph_Lister 

Here's a two-minute video on Lister’s life: 
https://www.youtube.com/watch?v=lkzX4ty_jP0 

 

Discover a Great Scientist: Nobel Prize Winner and Pioneer in Radiology 

Marie Curie 

Marie Curie ( 1867 – 1934) was a Polish and French physicist and chemist. She did research on 
radioactivity. She was also the first woman to win a Nobel Prize. She was the first woman professor at 
the University of Paris. She was the first person to win two Nobel Prizes. She received a Nobel Prize in 
physics for her research on uncontrolled radiation, which was first discovered by Henri Becquerel. 

Just before World War I, radium institutes were established for her in France and in Poland to pursue 
the scientific and medical uses of radioactivity. During the war, Curie organized a field system of 
portable X-ray machines to help in treating wounded French soldiers. 
https://www.youtube.com/watch?v=w6JFRi0Qm_s 

Books About Marie Curie to Read and Discuss 

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

Marie Curie by Philip Steele ISBN 978-1-4263-0249-7 

 

Discover a Great Scientist: Geneticist and Pediatrician Who Cherished Life Through His Work 

Jérôme Lejeune 

Jérôme Jean Louis Marie Lejeune (1926 - 1994) Lejeune was a French geneticist and pediatrician most 
famous for discovering in 1958, in collaboration with Raymond Turpin and Marthe Gautier, that Down 
Syndrome is caused by an extra copy of chromosome 21. This was the first time that an intellectual 

 

https://www.youtube.com/watch?time_continue=3&v=ZowcEM-K1QU&feature=emb_title
https://kids.kiddle.co/Joseph_Lister
https://www.youtube.com/watch?v=lkzX4ty_jP0
https://kids.kiddle.co/Poles
https://kids.kiddle.co/French_people
https://kids.kiddle.co/Physicist
https://kids.kiddle.co/Nobel_Prize
https://kids.kiddle.co/Professor
https://kids.kiddle.co/University_of_Paris
https://kids.kiddle.co/Radiation
https://www.youtube.com/watch?v=w6JFRi0Qm_s
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disability was shown to be the result of a chromosomal abnormality. Lejeune went on to discover the 
connection between several other diseases and chromosomal abnormalities. 

Dr. Lejeune was a Catholic and father of five. His discoveries led him to think in terms of improving the 
lives of those with trisomy 21 or Down Syndrome. Thousands of families corresponded with him and 
came from all over the world to seek his counsel. Dr. Lejeune offered them a different perspective than 
the world’s, encouraging them to see that their children were created in God’s image and made for 
eternity, like all of us. He assured them their children possessed special gifts of love and affection. 

Lejeune was very outspoken in defense of the unborn and was named the first President of the 
Pontifical Academy for Life. He has been named a “Servant of God” by the Catholic Church, the first 
stage in the process of canonization. 

Discuss these quotes from Dr. Lejeune: 

“Human genetics can be summarized in this basic creed: In the beginning is the message, and the 
message is in life, and the message is life. And if the message is a human message, then the life is a 
human life.” 

“We need to be clear: The quality of a civilization can be measured by the respect it has for its 
weakest members. There is no other criterion.“ 

“The absolute superiority, the complete novelty of humanity, is that no other creature can experience a                
kind of complicity between the laws of nature and its awareness of its own existence. The ability to                  
admire exists only in human beings.Never in the history of gardening have we seen a dog smell the                  
scent of a rose. Nor has a chimpanzee ever gazed at the sunset or the splendor of a starry sky.“ 

How does the first quote explain that all human life is valuable and has dignity? 

In the second quote, what determines the quality of a civilization? 

In the third quote, Lejeune is arguing for the uniqueness of the human person. What are his examples                  
to show this uniqueness of the human person? What are some other examples? 
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IV. Physical Sciences 
 

 

 

MATTER 

This unit will take approximately six weeks to complete.  

The materials needed to teach this unit can be purchased here at the link or may be purchased separately. 

http://www.sempcoinc.com/gr5wchandwhs.html 

 

The Inquiry Project 

The Inquiry Project has been chosen 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 

 

Inquiry Project General Overview, Grade 5 

In grade 5, students investigate properties of gases. They deepen their understanding of matter as they 
investigate phase change and transformations of water as it freezes, melts, evaporates, and condenses. By the 
end of Grade 5, students are able to describe transformations of water at two scales: the macroscopic or visual 
scale and in terms of particles that are far too small to see. 

Hard copies of this curriculum are provided in your binder or can be downloaded onto your computer from this 
link (See bottom of page - Number 5): 

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

The title of this unit is Investigating Water Transformations. 

 

http://www.sempcoinc.com/gr5wchandwhs.html
https://inquiryproject.terc.edu/index.html
https://inquiryproject.terc.edu/getstarted.html
https://inquiryproject.terc.edu/index.html
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Investigating Water Transformations 

We expect puddles to dry up after the rain stops. We are not surprised when drops of water collect on the glass 
holding our cold drink. However, we never get to see the water that has evaporated from the puddle or see the 
drops before they appear on the glass. What makes these phenomena possible? They can be explained by one 
of the most significant realizations in the history of science: that water and all matter is composed of 
unimaginably large numbers of extremely tiny particles (atoms or molecules). Scientists use the phrase the 
particulate nature of matter to describe this understanding of the composition of matter. Too small to see 
individually, each of these particles has just a tiny bit of weight and takes up just a tiny bit of space. When 
countless trillions of particles clump together, they can make an object feel pretty heavy. 

Particles exist in a constant tension between the chemical bonds, which tend to hold them together, and heat 
energy, which keeps them in constant motion and tends to cause them to break loose from one another. When 
water particles leave the surface of a puddle or other body of water via evaporation, it’s because of this 
heat-related energy and motion. These particles maintain their identity as water particles after they have 
evaporated, but are in the form of a gas we call water vapor. 

Without using the terms molecules or atoms, this curriculum unit provides students with a set of experiences 
that helps them develop the understanding that particles too small to see can have weight, take up space, and 
can help us understand the story behind transformations such as puddles evaporating or drops condensing on a 
glass. 

 

Discuss Great Scientists in History Who Have Studied Matter and Energy 

Anders Celsius 

Anders Celsius (1701 - 1744) was an astronomer who became famous for discovering a temperature 
scale that is named after him: the Celsius scale. 

Anders Celsius based his scale upon the boiling and melting points of water. Celsius's fixed scale for 
measuring temperature defines zero degrees as the temperature at which water freezes, and 100 
degrees as the temperature at which water boils. This scale, an inverted form of Celsius's original 
design, was adopted as the standard and is used in almost all scientific work. 

Here is a brief video about Anders Celsius and his work: 

https://www.youtube.com/watch?v=XKB99pFnYlI 

 

James Clerk Maxwell 

James Clerk Maxwell (1831 - 1879) was a brilliant Scottish mathematical physicist. He made great 
advances in electromagnetism and the kinetic theory of gases in particular. 
https://www.eia.gov/kids/history-of-energy/famous-people/maxwell.php 

Here's a video briefly explaining his discovery of the relationship between magnetism and electricity:  
https://www.youtube.com/watch?v=44SI1D5UGrg 

 

https://www.youtube.com/watch?v=XKB99pFnYlI
https://www.eia.gov/kids/history-of-energy/famous-people/maxwell.php
https://www.youtube.com/watch?v=44SI1D5UGrg
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“Maxwell is generally considered the greatest theoretical physicist of the 1800s, if not the century's 
most important scientist. He combined a rigorous mathematical ability with great insight into the 
nature of science. This ability enabled him to make brilliant advances in the two most important areas 
of physics at that time (electromagnetism and a kinetic theory of gases), in astronomy, and in biology as 
well.”  

Two of Maxwell’s quotes to discuss: 

1. “Almighty God, Who hast created man in your own image, and made him a living soul that he might 
seek after Thee, and have dominion over Thy creatures, teach us to study the works of Thy hands, that 
we may subdue the earth to our use, and strengthen the reason for Thy service.” -James Maxwell 

Possible discussion questions 

- Does Maxwell think that working hard in science is a way to seek after God? 

- Why does Maxwell pray to God before he tries to understand things of science?  

- Was Maxwell successful by combining his faith with his work to make important scientific discoveries? 

 

2. “Happy is the man who can recognize in the work of to-day a connected portion of the work of life and 
an embodiment of the work of Eternity. The foundations of his confidence are unchangeable, for he has 
been made a partaker of Infinity.” -James Maxwell 

Possible discussion questions: 

- What does Maxwell think happiness is?  

- Does Maxwell see his own work in science each day as a participation in “the work of life,” in God’s 
work of creation? Does this give Maxwell great confidence? Why? 

- Do you know people today who see their work as a participation in the larger “work of life,” in God’s 
work, and ask God to help them accomplish it however God would like them to? Who?  

 

James Prescott Joule 

James Prescott Joule (1818 - 1889) was an English physicist and mathematician who studied the nature 
of heat and its relationship to mechanical work (energy). 

James Joule's experiments with chemical properties, heat, and electricity led to the field of science 
called "thermo-dynamics." Joule determined that heat is a form of energy and that energy can be 
changed from one form to another. He shares credit for discovering the law of the conservation of 
energy, which says that energy used in one form will reappear in another and will never be lost. In 
1840, he declared another law of science that says that heat is produced in an electrical conductor and 
is now called Joule's Law. The international unit of energy, the joule, is named in his honor. 

Here is a brief biography of James Joule: 

https://www.youtube.com/watch?v=e-LlAgs3GP8 

 

 

https://www.eia.gov/kids/what-is-energy/laws-of-energy.php
https://www.eia.gov/kids/what-is-energy/laws-of-energy.php
https://www.eia.gov/kids/glossary.php#J
https://www.youtube.com/watch?v=e-LlAgs3GP8
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Max Planck 

Max Planck (1858 - 1947) was a German theoretical physicist who developed the quantum theory, 
which gave important understandings about atomic and subatomic processes. He won the Nobel Prize. 

https://kids.kiddle.co/Max_Planck 

 

Discuss these quotes from Max Planck. 

“While both religion and natural science require a belief in God for their activities, to the former He is 
the starting point, to the latter the goal of every thought process. To the former He is the foundation, 
to the latter the crown of the edifice of every generalized world view.” -Max Planck 

Questions for discussion 

- Planck says that both religion and science require a belief in God for their activities. What role does 
Planck say God plays in religion? (The starting point.) What place does Planck say God plays in science? 
(The goal of every thought process.)  

- What does Planck mean by this? (1. God is the subject of religion and we begin the study of religion 
with the truths that God has revealed to us. 2. Science starts with the matter of the world that God has 
created, and its goal is always to seek further truth. God is truth, and the goal of every scientific 
thought process is to seek the truth yet unknown, which is always of God.)  

“No matter where and how far we look, nowhere do we find a contradiction between religion and 

natural science. On the contrary, we find a complete concordance in the very points of decisive 
importance. Religion and natural science do not exclude each other, as many contemporaries of ours 
would believe or fear; they mutually supplement and condition each other. The most immediate proof 
of the compatibility of religion and natural science, even under the most thorough critical scrutiny, is 
the historic fact that the very greatest natural scientists of all times—men such as Kepler, Newton, 
Leibnitz—were permeated by a most profound religious attitude.” -Max Planck 

Questions for discussion 

- Planck does not see a contradiction between religion and science. What’s his “immediate proof” of this 
claim? 

 

ENERGY 

Please discuss this good overview of what energy is: 

https://www.eia.gov/kids/what-is-energy/ 

 

NEED: National Energy Education Development - Grade 5 Curriculum 

Students are to complete two science units on energy from NEED in Grade 5. The first, the NEED 
“EnergyWorks” unit, takes 21 days to complete. The second, the NEED “Science of Energy” unit, takes 6-10 days 

 

https://www.britannica.com/science/quantum
https://kids.kiddle.co/Max_Planck
https://www.eia.gov/kids/what-is-energy/
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to complete. Links for purchasing materials are listed below. Student and teacher manuals are included at the 
purchase links; hard copies of these manuals are also included in your binders. 
 

1. NEED EnergyWorks Unit 

NEED (National Energy Education Development) EnergyWorks is a hands-on exploration unit that focuses on 
the different work energy does—heat, light, motion, sound, growth, and powering electronic technology. 
After completing the unit, students will be able to explain that everything energy does includes motion or the 
potential for motion—the motion of electrons, atoms, molecules, waves, substances, and objects. 

Students will explore the subjects from an energy perspective, with a Student Guide that includes background 
information, vocabulary, scientific tools and measurements in both English and metric systems, charting and 
graphing, data analysis, and scientific process skills. 

Heat, Light, Motion, Sound, Growth, Thermal, Electronic ENERGY  

Do the NEED EnergyWorks curriculum according to the student and teacher manuals. (Hard copies of the 
student and teacher manuals are provided in your binder.)  

This unit takes approximately 21 days to complete.  

Materials for this unit may be purchased here ($400) (or you may plan to source materials locally): 
https://shop.need.org/collections/hands-on-kits/products/energyworks-kit?variant=4063889796 

(The kit price is a one-time fee; replacement parts may be purchased separately so that the kit may be used for 
many years. Prices and information about replacement items can be obtained by calling 1-800-875-5029.) 

 

2. NEED Science of Energy Unit 

This unit will take from 6 to 10 days.  

Instructions, guides, masters, and explanatory articles are provided for the teacher and students in the hard 
copy in your binder. 

Materials for this unit may be purchased here ($300) (or you may plan to source them locally): 
https://shop.need.org/products/science-of-energy-kit 

(The kit price is a one-time fee; replacement parts may be purchased separately so that the kit may be used for 
many years. Prices and information about replacement items can be obtained by calling 1-800-875-5029.) 

Upon completion of the elementary “Science of Energy” unit, students will be able to: 

- Explain what energy enables us to do 

- Differentiate between potential and kinetic energy 

- List the forms of energy and give examples of each 

- Explain energy transformations 

- Trace the energy flow of a system 

- Differentiate between forms and sources of energy 

- Describe how energy is stored or used in the major energy sources 

 

https://shop.need.org/collections/hands-on-kits/products/energyworks-kit?variant=4063889796
https://shop.need.org/products/science-of-energy-kit
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Energy Timelines & Important Scientists: Activity 

A link to the history of energy timelines and important scientists in the history of the study of energy: 

https://www.eia.gov/kids/history-of-energy/  

View a couple of these timelines that show the progress science makes over time by building on previous 
scientists’ and inventors’ theories and discoveries. (See samples below.) You may want to have each student 
pick an energy source and look at the timeline for that source, research this timeline and write a paragraph or 
two summary then share with the class.  

Particular energy source timelines: 

Electricity timeline: https://www.eia.gov/kids/history-of-energy/timelines/electricity.php 

Hydropower timeline: https://www.eia.gov/kids/history-of-energy/timelines/hydropower.php 

 

SPACE EXPLORATION 

When did the universe begin? 

What is the name for the study of the beginning, evolution and fate of the universe? 

Cosmology 

Cosmology is the science of the origin and development of the universe. 

The term “cosmology” comes from the Greek word “kosmos,” which means “world.” It is the study of the 
origin, evolution, and eventual fate of the universe; the study of the large scale properties of the universe as a 
whole. Like any field of science, cosmology involves the formation of theories or hypotheses about the 
universe, theories which make specific predictions for phenomena that should be testable with observations. 
The observations may cause the theories to be abandoned or to be revised to accommodate the data. For 
much of science’s history, the prevailing theory about the origin and evolution of the universe was the theory, 
dating back to Aristotle, that the universe was eternal, unchanging, not evolving, with neither beginning nor 
end. Observations in the 20th century caused that theory to be abandoned, and currently the prevailing theory 
about the origin and evolution of our Universe is the so-called Big Bang theory, first developed by Fr. Georges 
Lemaître in the 1920s. 

View this two-minute video on cosmology: 
https://www.bing.com/videos/search?q=what+is+cosmology&docid=608010448027585141&mid=4292F61DFB
610B8FA9C44292F61DFB610B8FA9C4&view=detail&FORM=VIRE 

What is the current prevailing theory about the origin and development of the universe ?  

The Big Bang Theory 

View these facts about the Big Bang theory: https://kids.kiddle.co/Big_Bang 

The scientist who developed the Big Bang theory was a Catholic Priest named Rev. Msgr. Georges Lemaitre. 

 

https://www.eia.gov/kids/history-of-energy/
https://www.eia.gov/kids/history-of-energy/timelines/electricity.php
https://www.eia.gov/kids/history-of-energy/timelines/hydropower.php
https://en.wikipedia.org/wiki/Georges_Lema%C3%AEtre
https://en.wikipedia.org/wiki/Georges_Lema%C3%AEtre
https://www.bing.com/videos/search?q=what+is+cosmology&docid=608010448027585141&mid=4292F61DFB610B8FA9C44292F61DFB610B8FA9C4&view=detail&FORM=VIRE
https://www.bing.com/videos/search?q=what+is+cosmology&docid=608010448027585141&mid=4292F61DFB610B8FA9C44292F61DFB610B8FA9C4&view=detail&FORM=VIRE
https://kids.kiddle.co/Big_Bang
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Rev. Msgr. Georges Lemaitre 

Msgr. Georges Lemaitre (1894 - 1966) was a Belgian Catholic priest, mathematician, astronomer and 
professor of physics at the Catholic University of Louvain. He developed the Big Bang theory and the 
theory of an expanding universe. 

Learn about Msgr. Lemaitre’s work here: 

https://kids.kiddle.co/Georges_Lema%C3%AEtre 

Read this quote from Lemaitre and discuss with students. He is speaking about how the world began. 

“The question if it was really a beginning or rather a creation, something started from nothing, is a 
philosophical question which cannot be settled by physical or astronomical considerations.”  

   -Msgr. Lemaitre 

Discussion: 

Msgr. Lemaitre, a great physicist, is making the distinction between what we can know about material 
things, like the world and energy, and what we can know about things that are not material, like how 
something is created out of nothing, which is beyond the laws of material things. 

We can have modern scientific understanding about material things, but we can’t have physically 
scientific understanding about things beyond material things because physical science deals only with 
what is material. 

We can have philosophical understanding about things that are not material, however, through the 
philosophical science called metaphysics. (Science is actually a word that means “knowledge.” We 
often use it in place of “physical science” and this leads to confusion. We can begin to think that all 
science, all knowledge, is only about material, physical things. This is certainly not the case.)  

Msgr. Lemaitre recognizes both material and nonmaterial things, because reality is made up of both. He 
could see this clearly because the data he collected through his scientific observations of retracting and 
expanding galaxies offered the physically scientific, or material, explanation for something that went 
beyond what material explanation could account for. He understood that both physical science and 
philosophical science are necessary to give a full explanation of reality. The philosophy that goes 
beyond material science is called metaphysics. Meta is the Greek word for “beyond” or “after.” It 
means “what comes after the physical or material.” Metaphysics is the intellectual science that studies 
the realities that go beyond physical, material realities. 

Discussion question: 

What are the limits of the Big Bang theory?  

The Big Bang theory doesn’t explain how something could be created from nothing. This is a 
question that is beyond physical science, which concerns itself only with the study of physical 
realities. The question of creating something from nothing is a question for philosophy (the 
science of metaphysics) and the science of theology.  

 

https://kids.kiddle.co/Georges_Lema%C3%AEtre
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A distinctly Christian approach to science is expressed by Lemaître in his original work on the primeval 
atom, or his Big Bang theory. 

“We cannot end this rapid review which we have made together of the most magnificent subject that 
the human mind may be tempted to explore without being proud of these splendid endeavors of 
Science in the conquest of the Earth, and also without expressing our gratitude to One Who has said: "I 
am the Truth," One Who gave us the mind to understand him and to recognize a glimpse of his glory in 
our universe which he has so wonderfully adjusted to the mental power with which he has endowed 
us.” -Msgr Georges Lemaitre 

Discussion points 

Msgr. Lemaitre is thanking God for the gift God has given us to understand him. What is that 
gift? 

What does Msgr Lemaitre say his explorations in physical science have given him a glimpse of? 

Lemaitre celebrates that we can understand our universe. To whom does he give the credit for 
this? How? 

 

Rockets 

Use the NASA Rockets Educators Guide (linked below) to learn how rockets work and to design and construct 
actual rockets. (See your binder for some of these resources.)  

The full educator guide and specific activities may be downloaded at the following link. Look at the activities 
materials needed for the activities listed below that your class will be doing. 

https://www.nasa.gov/stem-ed-resources/rockets.html 

First, show students examples of how science advances develop over time. A brief pictorial history of rockets 
can be found on pages 1-11.  

Now do at least these activities listed in the NASA Rockets educators guide: 

Pop Can “Hero Engine” (pages 34-39) 

3...2...1… PUFF! (pages 40-45) 

Newton Car (pages 51-55) 

Rocket Races (pages 56-62) 

If there is strong interest, you can build a “Pop! Rocket Launcher” (pages 63-65) and do “Rocket design, 
building and launching” (pages 66-71) and/or “High powered paper rockets” (pages 86-91). 

Discussion: 

What are the potential benefits for space travel?  

- Space telescopes and earth observatories can be established. 

 

https://www.nasa.gov/stem-ed-resources/rockets.html
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- Critical space resources can be obtained. 

- Determine whether there is life beyond earth. 

- Set up a permanent base. 

- Determine how the solar system formed. 

- Develop planetary defense against the threat of impacts. 

 

View this astronomical picture of the day from NASA:  

https://apod.nasa.gov/apod/astropix.html 

 

Discuss the Great Scientist Who Studied How the Physical Universe Works: Sir Isaac Newton 

Sir Isaac Newton 

Sir Isaac Newton (1642 - 1726/27) was an English mathematician, physicist, astronomer, theologian, 
and author. In his own day he described himself as a "natural philosopher," which meant he was a 
scientist who studied physical things found in nature. (The term “science” still included all types of 
knowledge, both material and immaterial.) Newton was one of the world’s great scientists because he 
combined his ideas with the ideas of earlier scientists, like Galileo, into a unified picture of how the 
physical universe works.  

Learn about Isaac Newton below and read about his Three Laws of Motion in the Rockets Educators 
Guide (pages 19-23). 

https://www.eia.gov/kids/history-of-energy/famous-people/newton.php 

https://kids.kiddle.co/Isaac_Newton 

 

Read and discuss these quotes from Isaac Newton: 

“If I have seen further than others, it is by standing upon the shoulders of giants.” -Isaac Newton 

What did Newton mean by “standing upon the shoulders of giants?” 

 

“The most beautiful system of the sun, planets, and comets could only proceed from the counsel and 
dominion of an intelligent and powerful Being.” -Isaac Newton 

What observations did Newton make to conclude that God was involved with creation? 

 

WEATHER 

Welcome to JetStream, the National Weather Service Online Weather School. This site is designed to help 
educators and students interested in learning about weather and weather safety: 

https://www.weather.gov/jetstream/ 

 

https://apod.nasa.gov/apod/astropix.html
https://en.wikipedia.org/wiki/Physics
https://en.wikipedia.org/wiki/Astronomy
https://en.wikipedia.org/wiki/Natural_philosophy
https://www.eia.gov/kids/history-of-energy/famous-people/newton.php
https://kids.kiddle.co/Isaac_Newton
https://www.weather.gov/jetstream/
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Atmosphere 

As a broad introduction to weather science in Grade 5, we will explore a unit on the atmosphere using the link 
below: 

https://www.weather.gov/jetstream/atmos_intro 

Topics covered include: 

1. Introduction 

2. Layers of the atmosphere 

3. Air Pressure 

4. The Transfer of Heat Energy 

5. Energy Balance 

6. Hydrologic cycle 

 

JetStream Activities on the Atmosphere 

Please find hands on JetStream activities on the unit topics listed above located in your binder. 

 

Northern Lights 

Watch this video on facts about the northern lights: 

https://www.youtube.com/watch?v=Wr7-cNDQcnM&list=PLkAmZAcQ2jdpGB9Xbzu70ow2h3Qk1DWJV&index=6 

 

Lab: The Basics of Climatology  

Here is a lab students will do on the basics of climatology. They need a device with Adobe Flash enabled and an 
internet connection to complete this lab. They will be able to work through the three sections of this lab with a 
partner or in a small group of three or four. 

https://serc.carleton.edu/eslabs/weather/3.html 

Please find all of the downloads called for located in your binder. 

 

What's the difference between weather and climate? 

https://climatekids.nasa.gov/weather-climate/ 

The teaching poster shown through this link is located in your binder.  

 

 

 

https://www.weather.gov/jetstream/atmos_intro
https://www.youtube.com/watch?v=Wr7-cNDQcnM&list=PLkAmZAcQ2jdpGB9Xbzu70ow2h3Qk1DWJV&index=6
https://serc.carleton.edu/eslabs/weather/3.html
https://climatekids.nasa.gov/weather-climate/
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EARTH SYSTEM 

The Four Components of the Earth System 

Earth system science integrates a variety of other Earth sciences: geology, hydrology, chemistry, botany & 

zoology, and meteorology. The full Earth system is made up of four overlapping, interacting "spheres:" 

● Geosphere (Lithosphere): the solid Earth (rock materials on the surface and in Earth's interior 

layers) and soil. The pedosphere is the outermost soil layer. 

● Hydrosphere: all of Earth's bodies of water, including groundwater. The hydrosphere also 
includes the cryosphere, which is made up of the world's ice sheets and sea ice. 

● Biosphere: all living things, from microbes to humans and everything in between. 

● Atmosphere: the blanket of gas that surrounds the entire planet and extends to the edge of 
space. The atmosphere includes air, precipitation, clouds, and atmospheric aerosols (tiny 
particles suspended in the air). 

 

Here is a good powerpoint to give students a basic understanding of Earth systems. Make sure to take some 
time discussing the last several slides to gauge student understanding of the four components of the Earth 
system: 

EarthSystem_Intro.pptx  

 

Here is a little more explanation on the four overlapping, integrating, earth system “spheres:” 

https://serc.carleton.edu/eslabs/climate/1a.html 

 

https://d32ogoqmya1dw8.cloudfront.net/files/earthlabs/climate/intro_earth_system_powerpoint.pptx
https://serc.carleton.edu/eslabs/climate/1a.html

