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INTRODUCTION
Dear Parents and Students,
Thank you for joining me on a Journey of Discovery. I will be your tour guide as we travel through
various topics, exploring skills and content that will mold our collective future. I trust our voyage together
will bring us to the ultimate destination: lifelong learning.
Let me start by acknowledging how precious your time is. Therefore, I will keep this introduction brief.
Please read over this page and sign below. Then buckle up and enjoy this yearlong adventure together.
As we begin, you might have many questions. Some will not be answered now so you can discover the
answers yourself. To make the journey less stressful and more enjoyable, however, here is where you can
find answers to the more common questions.

Common questions:
Where are we going?
How are we getting there?
What should I bring with me?
What if we make a wrong turn?
Are there dangers on the way?
Who do I have to sit next to?
Can we get there faster?
Are we there yet?

Answers found:
Table of Contents
Teaching Philosophy
Academic Expectations
Behavior Expectations
Laboratory Expectations
Learning Style Survey
Study Tips & Guide
School Calendar

Most people are anxious to begin a trip and may not read the driver’s manual or insurance policy unless
(or until) they actually need to. If you are like most people, you probably won’t read all the information sent
home at the beginning of the school year, but will need to sign papers anyway. At the very least, I am
asking you to read this one page (for now) just to show me you know where to find the answers to some
common questions. Of course, I trust you will read everything as soon as you have the opportunity.
Thank you again for joining me on this Journey of Discovery. I encourage you to explore the contents
of this book and the website (listed below) along the way. As your tour guide, please feel free to ask me
questions directly if you can’t find answers here. You can send a note, call, email, or stop by and visit me.

SCIENCE WEBSITE at: www.skirbst.org
To indicate you have read this page, please sign below. Thank you!
I have read this page and understand where I can find answers to some common questions I might have.

Please note: signing below indicates you acknowledge the academic, behavior, and laboratory expectations.
Student’s Signature: _________________________________________________ Date: __________
Parent’s Signature: __________________________________________________ Date: __________
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TEACHING PHILOSOPHY
Give me a fish and I will eat today. Teach me to fish and I will eat for a lifetime. This Chinese
proverb aptly summarizes my philosophy of effective teaching. Allow me to briefly explain what I mean.
There are three primary components presented in the proverb. First, effective teaching is experiential
by nature. Direct instruction is only part of a complete education. To be effective, it must be experiential:
we learn best by doing. Learning is not passive, but an active pursuit! This is especially true of science.
Therefore, I provide hands-on activities each week for the opportunity to learn by doing. However, this
does not negate the importance of rote learning of essential information. It is only to emphasize the
importance of providing as many real-life experiences as possible through activities, labs, field trips, and
guest speakers to enhance the educational experience.
Second, effective teaching must be preparative. At the middle school level this does not solely refer to
subject matter, it refers to developmental skills as well. Depending upon what vocation students may
pursue, some will need to draw from subject knowledge learned from this class; some will not. Every
student, however, will need to draw from the skills learned in class. Critical thinking and problem solving
are essential skills in any vocation. Teaching these skills helps to prepare a student for life.
Finally, effective teaching must be relevant to the students. In other words, if a student cannot relate
the subject matter to their everyday life, its meaning is diminished. Most of what a student learns can in
some way be made relevant, or real, to them. Students, like adults, will not willingly invest much time and
effort into something they see no use for. Education must be made relevant to be effective.
Now read the proverb again. It is not enough to just provide information, I must allow them to

experience learning in a way that will prepare them with the relevant skills necessary to achieve any goal

they set for themselves. Of course, I cannot do this alone.

Parent - Student - Teacher Link
PST . . . Would you like to know the biggest secret to educational success? It is the Parent - Student Teacher Link. What is it? It is a chain of cooperation between parent and teacher held together by one
common interest: the student.
Mutual understanding of our respective roles is the glue that holds the chain together. Open,
constructive communication is the key ingredient of that glue. Sticky situations can be avoided by trying to
accentuate the strengths of the other links in the chain rather than emphasize the weaknesses.
We are only as strong as the weakest link, so let's attempt to strengthen each other.

Course Content
The State of New Jersey requires science teachers to address the state’s current standards for science. In
so doing, students will be better prepared by eighth grade for the state-wide standardized assessment. The
topics covered this year have been selected to meet those requirements and provide your child the best
preparation for success.
Please refer to the Table of Contents for the topics covered this year. Understand these topics work
together with those from previous years to provide a complete science education. I have done my best to
ensure the curriculum sufficiently prepares students for the rigors of high school science classes.
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ACADEMIC EXPECTATIONS
Spend a few moments reflecting on what you have learned over the years. You are able to read, write,
and do arithmetic. These are pretty remarkable accomplishments, so don’t sell yourself short. Science
class provides an opportunity to put all your basic skills into practice and to stretch them a bit further.
By this point in your education, you should have mastered basic skills that will allow you to get the most
out of your experience this year. I expect certain things from you; but am more than happy to help you if
you are struggling in some areas. The only way I can do this, however, is for you to communicate with me
when you are having a tough time.
If any of the following skills are difficult for you, spend some time reviewing them and let me know. I
can suggest ways to improve your understanding and mastery of them. Although mastery of these skills will
certainly help you in science, and in life; don’t let them distract you from learning science. You will still be
able to do well in science if you pay attention and do your best!
MATH SKILLS: Science and math are close partners and many math skills are essential in science.
Making measurements tops the list. We will be making many measurements of length, mass, volume,
and temperature. For all of these, we will be using the metric system. In addition, we will be learning
equations for which we will need to be able to add, subtract, multiply, and divide. Measuring angles
with protractors and time with stopwatches will also be taking place.
WRITING SKILLS: Science requires communicating your findings to others. When you write in science,
don’t ask if spelling counts or if you should write in complete sentences (the answer is yes). You should
view writing in science as an opportunity to practice your skills of penmanship, spelling, grammar,
vocabulary, and sentence structure. Try to remember these things when you are writing in any class.
READING SKILLS: Science also involves reading what others have to say about a topic. It is said that
scientific accomplishments are achieved by standing on the shoulders of others. This means we learn more
by knowing what others have already learned. This can only be done if we are able to read. Practice this
skill as much as you can. Learn how to scan texts for important points. Read captions of pictures and
diagrams. Don’t let technical jargon confuse you; use a dictionary frequently to improve your vocabulary.

Science Grades
There will be a variety of assessments in science class. These will include completing vocabulary, home
activities, laboratory activities, quizzes, and tests. At the end of each topic, students will be evaluated
with a quiz. They are required to be signed and brought back to me. By doing so, you will be kept
updated on the progress of your son or daughter. Up-to-date grades are always available online as well.
Please check the website frequently, and communicate with your child, to know what assignments are
currently being worked on in class. For each topic, a regular routine is followed. All assignments are
checked at the end of each week during quizzes.
If your child is absent from school and misses a lab, quiz, or test, there is a one-week grace period
during which it can be made up. After that, they are subject to receiving a zero for the missed work. It is
the students’ responsibility to stay current and the website makes that possible.
Academic honesty is a must. Not only does this prohibit cheating on quizzes or tests, it also means a
student’s work should be their own. Copying a friend’s assignments provides no help in developing the
skills of completing the work. Plagiarism, in general, will not be tolerated. Students found cheating will
receive a zero with no opportunity to retake the assessment or redo the assignment.
Several options exist for earning bonus points in science. These are applied to the weekly grade and
can negate points lost for missing assignments. Among these options include: knowing the scientist of the
week and their claim to fame, asking “good questions” in class, answering the “weekly challenge”
correctly, completing additional readings, watching suggested movies, and visiting relevant sites of
interest.
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BEHAVIOR EXPECTATIONS
Most adolescents anxiously anticipate the new freedom they will enjoy when they become licensed
drivers. As we all know, however, driving is a privilege, not a right. Privileges can be revoked. This is a
lesson better learned in the safety of the classroom, rather than on the roadways of life later on. In order to
promote an awareness that all behaviors (good and bad) result in consequences, our Behavior Expectations
are modeled after the rules of the road. Here is a summary of what we will follow in class:

THE RULES OF THE ROAD
ON THE HIGHWAY TO SUCCESS

1. Be READY to learn:
Come to class with your materials and a good attitude every day.
STOP at the door and make sure you are READY!

2. Be RESPECTFUL to others:
Treat others with care and concern through your words and actions.
YIELD to others and make sure you are RESPECTFUL!

3. Be RESPONSIBLE to yourself:
Complete your assignments on time and to the best of your ability.
LIMIT distractions that make you less RESPONSIBLE!

4. Be RESPONSIVE to changes:
Ask for help if you encounter difficulty and need help.
CAUTION me of struggles so you can be RESPONSIVE!
Breaking the Rules of the Road will result in a “traffic ticket.” (student notification)
Three (3) tickets will result in a trip to “traffic court.” (student conference)
Additional tickets will result in loss of privileges. (parent notification)
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Consequences
Failure to uphold the Behavior Expectations will result in swift, fair, and consistent consequences.
Below is a general list of these consequences. Be informed that any behavior considered dangerous,
destructive, defiant, or illegal is considered to be severe behavior, regardless of any previous infractions.

LEVEL

INVOLVEMENT

ACTION

1- Initial

Student, Teacher

Student Notification

2- Subsequent

Student, Teacher

Student Conference

3- Chronic

Student, Teacher, Parent

Parent Notification *

4- Severe

Student, Teacher, Parent, Administration

Determined by Administration **

Important Notes:
* Additional consequences may be necessary to remediate chronic behavior. Examples include detention and loss of privileges
(i.e. participation in activities.) At the chronic level, consequences will be discussed with the parent/guardian.
** Be aware that consequences may include (but not limited to) suspension or expulsion - refer to your Parent Handbook.
Please understand that teaching individual responsibility and accountability is the primary goal of the
behavior expectations. Therefore, parents should not expect to hear of every minor offense. Instead,
students are encouraged to reflect on their behavior and are given opportunities to correct it. To
accomplish this, students may receive a “traffic ticket” from me first. Here is an example ticket:

TRAFFIC TICKET - Issued by: ___MR. SKIRBST, SCIENCE TEACHER___
Date: _____

Time: _____

Place: _____________________

I, (your name) ______________________________ was not following the Rules of the Road.
Refer to items checked below:
___ 1.

Being READY to learn:
I did not come to class with my materials and a good attitude.

___ 2.

Being RESPECTFUL to others:
I did not treat others with care and concern through my words and actions.

___ 3.

Being RESPONSIBLE to yourself:
I did not complete my assignments, on time, and to the best of my ability.

___ 4.

Being RESPONSIVE to changes:
I did not ask for help when I was struggling and needed assistance.
I understand the “Rules of the Road” and that I have not followed them.
I also understand what will happen if I continue to not follow them:
Breaking rules result in a “traffic ticket.” (student notification)
Three (3) tickets result in “traffic court.” (student conference)
Any additional tickets result in privilege loss. (parent notification)

Signed by: ___________________________
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Write your statement on the back explaining what happened.

ACCOUNTABILITY PLEDGE
Scientists observe the natural laws of the universe.
Researchers attempt to understand those laws.
Engineers endeavor to utilize those laws.
Only a fool tries to ignore those laws
Therefore, seek to be wise!
For every action, there is a reaction.
For every stimulus, there is a response.
For every behavior, there is a consequence.
Wisdom seeks to accomplish positive results.
To be wise: observe , understand , and utilize .
The natural laws of the universe are not optional, they cannot be altered, nor can they be broken. As a
student of this class, you will learn to observe, understand, and utilize these laws in a safe way. To be
truly wise, you must recognize and accept your complete accountability to these laws.
If you jump up, you will come down; if you touch fire, you will get burned, if you eat poison, you will die.
You do not have super powers that enable you to ignore the natural laws of the universe. For your safety,
and the safety of others, you must learn to behave wisely in a science laboratory.
Rules are NOT “meant to be broken.” Rules are meant to remind you of natural laws, before you ignore
them and are forced to suffer the consequences. A wise person observes rules, understands why we must
follow them, and utilizes their boundaries as an opportunity to be productive.
For example, one “rule of the road” is wearing a seat belt. You can choose to follow or ignore the rule.
However, if your vehicle stops suddenly, everything, including you, will continue to “move until acted upon
by a force.” That is Newton’s Law of motion. You cannot change that law, but your face will change as
you fly through the windshield - if you foolishly did not follow the rule.
Rules are intended to preserve your life and make life more enjoyable. They are not intended to hinder your
freedoms. Imagine playing a game where no one followed any rules. It wouldn’t be much fun for anyone!
A wise person will embrace that concept, hopefully before it is too late.
Like it or not, we are all accountable to the natural laws of the universe. Society, school, and science class
all impose certain rules to protect you. You will be expected to follow the rules in this room. Choosing
foolishness over wisdom will result in behavioral consequences to help protect you from the more severe
physical consequences of ignoring, or worse, defying the natural laws of the universe.

ACCOUNTABILITY PLEDGE:

I recognize I am accountable to the natural laws of the universe. I hereby pledge to do my best to follow the rules of this room.
I will try my hardest to observe them, understand them, and utilize them for my good and the good of others.

________________________________________________________________
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LABORATORY EXPECTATIONS
LABORATORY:
1. The Storage Room and front of the room are off-limits at all times.
2. The center of the lab is the Safety Zone and should remain clear at all times.
3. Lab equipment, materials, or devices not being used should be left alone (air, gas, water, electric, etc.)
4. All lab equipment should be cleaned and returned as directed by lab instructor.
GENERAL:
5. All school and classroom rules apply during lab activities.
6. Listen to and follow directions given by the lab instructor.
7. Boisterous behavior in the lab is prohibited (no running, pushing, yelling, screaming, etc.)
8. Mouths must be empty in the lab (NO food, drink, candy, gum, cough drops, etc.)
CLOTHING:
9. Skin under the tables must be covered when using chemicals/sharps (no open shoes and no shorts).
10. Avoid clothing and accessories that may present hazards (bulky sleeves, hoods, strings, jewelry, etc.).
11. Long hair must be up when working with heat, flame, chemicals, or other hazards (tie long hair up).
12. Personal Protective Equipment (PPE) must be worn when instructed (goggles, aprons, gloves).
PRACTICES:
13. Avoid clutter. Minimize materials not being used. Keep your work table and floor clear of debris.
14. Learn the proper use of the lab equipment and materials. If you do not know, do not guess.
15. Chemicals should be used, stored, and disposed of properly according to the lab instructor.
16. Lab equipment, materials, or supplies should not be removed from the lab.
HYGEINE:
17. Keep your hands away from your face; and clean your hands when you are finished.
18. Clean your lab station and table when you are finished using it. Don’t leave it dirty.
19. Alert the lab instructor of any health concerns you may have, such as allergies to substances.
20. Report any injuries to the lab instructor immediately, no matter how small it may seem.
SAFETY ALERTS:
Recognize, identify, and address specific safety alerts before beginning any lab activity.
apron
must be
worn

electricity
will be
used

potential
biological
hazards

leg
protection
required

goggles
must be
worn

open
flames
present

liquid
chemicals
used

foot
protection
required

gloves
must be
worn

chemicals
will be
used

radiation
exposure
possible

heat
gloves
required

After reviewing this information, sign the Student Safety Contract. No student is allowed to participate
in labs involving potential hazards without a signed contract. Thank you for your cooperation.
Should any of these rules be broken, a Lab Safety Warning will be issued. Infractions may result in the
student’s removal from the laboratory for the safety of all. Please review these guidelines with your child
and emphasize the importance of adhering to them for their safety and for the safety of those around them.
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STUDENT SAFETY CONTRACT
(Please READ, COMPLETE, and KEEP in your book)
I, ______________________________________________ (print your name), recognize that the laboratory
is a safe place to work and learn only if I conduct myself in a responsible manner. I agree to assume
responsibility for my own safety and for the safety of my classmates. I agree to follow the laboratory
expectations and agree to follow the teacher’s directions to the best of my ability. Specifically:
* I will learn and follow the rules of the school.
* I will learn and follow the Behavior Expectations.
* I will learn and follow the Laboratory Expectations.
* I will handle all laboratory equipment properly and safely.
* I will familiarize myself with the techniques in each activity.
* I will learn the location and proper use of the safety equipment.
* I will report any accident, no matter how small, to the teacher immediately.
* I will follow the teacher’s instructions during class and follow the clean-up procedures.
* I will perform home activities safely and with the knowledge and permission of my legal guardian.
Student (signature): ________________________________________

Date: _______________

Parent / Guardian: __________________________________________ Date: _______________

LAB WARNING NOTICE

Sample Warning Notice: (Do NOT complete.)
Dear ______(Parent)_________:

Date: _______(MM/DD/YY)_________

This serves to notify you that during laboratory work today, _________(Your child)_______ broke lab rule:
__ # 15 : They were randomly mixing chemicals in the lab.____________________________
___________.
I have discussed the potential danger of this behavior with your child and trust you will also. Further
incidents may result in permanent removal from the laboratory. Their safety, and the safety of those around
them, cannot, and will not, be compromised.
Thank you for your cooperation in this matter. Please sign below and return this sheet promptly.
Sincerely,
Mr. Henry M. Skirbst, Lab Instructor
Parent Signature: ______(Your signature)______________

Date: ___(DD/MM/YY)_____
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LEARNING STYLE SURVEY
Science is a process of discovery. It is not simply learning facts and spitting them back out again. To
become a scientist, you must learn to ask questions. Some questions will lead you to specific answers; but
most questions will take you down a path filled with more questions. This is true science. This is life.
A scientist is someone who never gets tired of asking questions. That’s their job! Therefore, you will be
encouraged to ask questions during class. The more questions you ask, the more questions you will have.
The more questions you have, the more you will learn. Curiosity is our best teacher.
During this course, you will be exposed to many topics, both big and small. Hopefully, you will discover
an interest in some of these topics and may even make a career out of asking more questions about them.
Perhaps you will find answers to questions that no one else even dreamed of.
But before we begin our journey of discovery together, I’d like to introduce you to someone. Although
you have been very close to this person your whole life, you may not know them as well as you once
thought. Allow me to introduce you to ... YOU!
Take a good look at yourself. Not just in the mirror, but inside. What kind of person are you? You may
have noticed by now that you are not like anyone else; you are unique! No two people are exactly alike,
even identical twins are different in many ways. So what makes you different?
That is the first question I would like you to ask yourself. Because we are not all the same, we do not
learn in the same way. Some of us learn better by listening, some by writing or drawing, and some by doing.
There are many ways to learn and the most important question to ask yourself as a student is, what’s the
best way for you?
Making this your first journey of discovery will help you become a better student and individual.
Knowing yourself will help you turn frustration into fun, difficulty into ease, and boredom into pleasure.
Knowing how you learn will help you develop a plan that will be best for you. So how do you begin?
There are many self-assessments that will help you find the answer you are looking for. You will
complete one now and think of ways for you to design your own plan for learning this year. Feel free to
invite friends or family members to take it themselves too. How do you compare to them? Do you know
anyone who is very similar or very dissimilar to you? In what ways is this true? Does this surprise you?
Please remember, this is NOT a test. Don’t worry, it’s not graded. After all, who knows you better than
yourself, right? So get started and find out how you can use your natural gifts in a way to help you become
a better person, and student.
Once you have discovered your individual learning style, we will be able to work together to create a
program best suited for you. Although we will all cover the same content throughout the year, we will not
all learn it the same way. Your challenge now is to find what way is best for you!
By the way, this may change as you grow and develop, so don’t get stuck in a rut. Find a groove that
works for you, and when you feel boredom setting on, change your plan. Retake the assessment from time
to time if you wish. You are not only unique, you are human! As you grow, your styles may change from
one to another. Be creative and be flexible and you will have much more fun going the distance.
Once you have discovered more about your own learning style, look ahead at the topics we will be
covering this year. Each of these topics, along with helpful information, can be found by visiting the

SCIENCE WEBSITE at: www.skirbst.org
You will find review games, videos, lesson notes, activities, practice quizzes, and more. Please take
advantage of the resources available to you. Visit the site frequently. And have fun learning!
Begin taking your Learning Style Survey on the next page. Then use your style to help you complete
your Learning Plan (ex. write, draw, diagram, etc.). Have fun.
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SURVEY
Choose the first answer that comes to mind and select a, b, or c. Circle the letter that best describes you.
1. When you study for a test, would you rather
a) read notes, read headings in a book, and look at diagrams and illustrations.
b) have someone ask you questions, or repeat facts silently to yourself.
c) write things out on index cards and make models or diagrams.
2. Which of these do you do when you listen to music?
a) daydream (see things that go with the music)
b) hum along
c) move with the music, tap your foot, etc.
3. When you work at solving a problem do you
a) make a list, organize the steps, and check them off as they are done
b) make a few phone calls and talk to friends or experts
c) make a model of the problem or walk through all the steps in your mind
4. When you read for fun, do you prefer
a) a book with a lot of pictures in it
b) a book with much dialog between characters
c) a book with problems to solve or things to build
5. To learn how a computer works, would you rather
a) watch a movie about it
b) listen to someone explain it
c) take the computer apart and try to figure it out for yourself
6. You have just entered a science museum, what will you do first?
a) look around and find a map showing the locations of the various exhibits
b) talk to a museum guide and ask about exhibits
c) go into the first exhibit that looks interesting, and explore
7. What kind of restaurant would you rather not go to?
a) one with the lights too bright
b) one with the music too loud
c) one with uncomfortable chairs
8. Which would you rather go to?
a) an art class
b) a music class
c) an exercise class
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9. Which are you most likely to do when you are happy?
a) grin from ear to ear
b) shout with excitement
c) jump for joy
10. If you were at a party, what would you be most likely to remember the next day?
a) the faces of the people there, but not the names
b) the names but not the faces
c) the things you did and said while you were there
11. When you see the word "d - o - g", what do you do first?
a) think of a picture of a particular dog
b) say the word "dog" to yourself silently
c) sense the feeling of being with a dog (petting it, running with it, etc.)
12. When you tell a story, would you rather
a) write it down
b) tell it out loud
c) act it out
13. What is most distracting for you when you are trying to concentrate?
a) visual distractions
b) noises and sounds
c) other sensations like, hunger, tight shoes, or worry
14. What are you most likely to do when you are angry?
a) scowl
b) shout or "blow up"
c) stomp off and slam doors
15. When you aren't sure how to spell a word, which of these are you most likely to do?
a) write it out to see if it looks right
b) sound it out
c) go get a dictionary and hunt for it
16. Which are you most likely to do when standing in a long line at the movies?
a) look at posters advertising other movies
b) talk to the person next to you
c) tap your foot or move around in some other way

letter selected
a
b

Now add up your a's, b's, and c's.
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c

total number

LEARNING STYLES
If you scored mostly a's you may have a visual learning style. You learn by seeing and looking.
Visual Learners


take many detailed notes



tend to sit in the front of the class



usually like to keep things neat and clean



often close their eyes to visualize or remember something



find something to watch if they are bored



like to see what they are learning



benefit from illustrations and presentations that use color



are attracted to written or spoken language rich in imagery



prefer to be away from auditory and kinesthetic distraction



find passive surroundings ideal
If you scored mostly b's, you may have an auditory learning style. You learn by hearing and listening.

Auditory Learners


sit where they can hear but needn't pay attention to what is happening in front



may not coordinate colors or clothes, but can explain why they are wearing what they are wearing



hum or talk to themselves or others when bored



can recall lyrics to songs by singing them



acquire knowledge by reading aloud



remember best by verbalizing lessons to themselves



might have difficulty reading maps or diagrams or handling conceptual assignments like math
If you had mostly c's, you may have a kinesthetic learning style. You learn by touching and doing.

Kinesthetic Learners


need to be active and take frequent breaks



speak with their hands and with gestures



remember what was done, but have difficulty recalling what was said or seen



find reasons to tinker or move when bored



rely on what they can directly experience or perform



activities such as cooking, construction, engineering and art help them perceive and learn



enjoy field trips and tasks that involve manipulating materials



sit near the door or someplace else where they can easily get up and move around



are uncomfortable in classrooms where they lack opportunities for hands-on experience



communicate by touching and appreciate physical encouragement like a pat on the back
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LEARNING PLAN
(How do I learn best?)

Summarize your learning style below. Use your style to help you (ex. write, draw, diagram, etc.).
Also answer the question: Are you surprised by the results?

Activity: Develop a Learning Plan
Using the results from your inventory, be honest with yourself and develop a plan to help you (and your
classmates) learn most effectively this year. Consider, and respond, to the following.
Classroom:
Based on my strengths, where should I sit in the classroom? In the front? In the back? With friends or
away from them? Do I need to listen and hear to learn? Do I need to see the board clearly to learn? Do I
need to move around more? How can I consider others when I choose my seat? Will my choices affect the
way others learn? Should I copy lots of notes using only words, or should I draw pictures or make up songs
to help me remember? In the space below, respond to some of these questions (with words, pictures, or
other means). Start developing a learning plan that will help you each day in class. Be honest with yourself
and be specific when developing your plan.

At Home:
Based on what you know about yourself and your home environment, develop a plan for home. When
can you best get your work done without being tired? Right after school? Before bed? Do you need to
expend some energy as soon as you get home first? Do you have a place to study and do your work? How
should you study? Should you re-write things, play games, watch videos (from the science website), draw
pictures of concepts, write songs or poems to help you remember? Do you need silence? Can you “really”
work well with distractions? Develop a plan for home, thinking of a time and place each day that will allow
you to do your best work. Again, be specific.

Self-Check:
During the year, be flexible and adjust your learning plan if you need to. What are some of the
challenges you may encounter at home and in school that may alter your plan? How could you take steps to
improve your own learning and the learning of others through each day. Again, be specific in giving
yourself advice.
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STUDY TIPS
Developing good habits can help us in many ways. Eating well and exercising keeps your body healthy.
Discovering new things about yourself, others, and the world around you can help your brain stay healthy.
As we work through our topics this year, and ask each other plenty of questions, we will be exercising
our brains together. As anyone who plays sports or an instrument knows, regular exercise and practice is
important. Most people find that having a routine is a great way to develop good habits that help us.
In science class, I will try to create a routine that will help you develop good habits of learning. You will
know what is expected of you each day. In that sense, there will be few surprises to break your routine.
Along the way, however, there will be plenty of surprises during experiments and discussions as you learn
new things about each topic.
Each week, as we begin a new topic, you will be expected to do the following:
1- Learn the meanings of the key terms (vocabulary).
2- Write and remember important points from class (notes).
3- Complete your Home Activity safely and with parental knowledge.
4- Participate in a Laboratory Activity working with classmates as partners.
5- Prepare yourself for the weekly assessment by studying in the most effective way.
Remember your learning style? It’s time to think about how you can put that into practice. Let me give
you some suggestions how that can be done. As you already know, we are different and learn in different
ways. So even though we cover the same topics, you will be learning them according to unique strengths.
For example, you will need to learn the meanings of key terms. For some of you, if you learn best by
listening, you may want to say them aloud over and over during the week and have a study partner help read
them to you so you can hear them. For others, you may need to see the words individually by writing them
down with their definitions. Still others may find it better to play the word games on the computer, clicking
the buttons to help you study. Some of you may work better in groups, and some of you may want to be by
yourself. Some of you may need silence, while others can have background music playing.
Take advantage of similar techniques to help you study your notes each week as well. In addition to
completing the home and lab activities, you will also complete a weekly assessment in the form of a quiz.
Each week’s quiz will be less troublesome if you stay up-to-date with your assignments and complete them
as requested. Every quiz will be very similar in format, so studying for them should be straight forward.
They will all involve your knowledge of the key terms, your understanding of the lesson notes, and your
ability to apply what you have learned from the lab. Consider this when studying.
Using what you have learned about yourself and your learning style, come up with a plan. Experiment
with your plan and see if it works. Don’t be afraid to change it from time to time. Most of us will benefit
from using a variety of methods since we have more than one strong area. Regardless, it is your learning
that is most important to you. Don’t expect what works for someone else will necessarily work for you.
In the end, you are expected to take charge of your own learning this year. I am here to help you. If you
realize you need help, then you are expected to seek it while asking yourself questions about the possible
causes and solutions to your difficulties. Be honest with yourself and with me, and you will do just fine!
Know yourself, relax, take your time, develop a plan, and go for it! Following that plan will result in
individual success. The goal each week is for you to become more and more independent. So let’s begin!

Study:
For each topic, you should study your vocabulary, notes, and activities. To help you prepare for the
weekly quizzes, take advantage of the website links. On it, you will find review games, practice quizzes,
and other helps for you. The format of each quiz is very similar, so studying should become a simple task
as you learn the routine.
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STUDY GUIDE:
Prepare yourself for the quiz! Here is a general guide for you. Be sure to study:
1. Key Terms: Find the first page of the topic. You’ve defined the key terms, right? Hide the words with
a piece of paper and read the definitions. See if you can remember the words. Then switch. You can do
this yourself or with a study buddy. Visit the topic on the science website. Play the word games every day.
You can even print out flash cards for yourself. Play the matching and concentration games; complete
them quicker each time to challenge yourself. Doing this will help you learn - while having fun.
2. Notes: Go through your notes from the topic. Try filling in the blanks from memory. Visit the week’s
topic on the science website. Look for the notes from class. Anticipate the next slide before you advance
it. Were you right? If not, try again.
3. Lab: Look over your lab from the week. What were you trying to figure out? Hint: What was the
problem? How did you answer the problem? Were there equations or questions you had to use or answer?
Did you complete everything that was required of you?
4. Review: Watch the videos from the week and take the practice quiz – over and over again until it
seems easy. If you do these things each week, you will do very well!

CHECKLIST:
Use this checklist each week to make sure you are ready.
As you complete each item, check it off the list. Get in the habit of checking your progress each week.
___

1. Define the Key Terms using the glossary.

___

2. Play the Review Games on the website.

___

3. Read and complete the Home Activity.

___

4. Check your Lesson Notes on the website.

___

5. Complete all parts of the Lab Activity.

___

6. Take the Practice Quiz on the website.

7. Try each weekly challenge, remember the scientist of the week, and attempt to ask “Good
Questions” in class. If time permits, complete some of the bonus options from page 6.
___

If you complete this checklist each week and do your best, you can feel good about your grade - whatever it is.
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TOPIC: INTRO TO SCIENCE
Weekly Challenge: If you are in a race and you pass the person in second place, what place will you be in?
____________________________________________________________________

Key Terms

Meanings (Define terms using the glossary)

anti-

_____________________________________________________

di-

_____________________________________________________

exo-

_____________________________________________________

hetero-

_____________________________________________________

macro-

_____________________________________________________

photo-

_____________________________________________________

syn-

_____________________________________________________

-logy

_____________________________________________________

-meter

_____________________________________________________

-stasis

_____________________________________________________

Home Activity: Measurement
(Complete this at home)
Materials: You, someone else, a room in your house
Choose a room at home to measure. Create a unit of measurement using a body part to determine the
dimensions (length and width) of the room. Use the same body part of someone else in your house to
make the same measurement. Compare and explain your answers. Perform your activity at home and
present your findings below. (How can you use your learning style to help you present your findings?)
__________________________________________
__________________________________________
__________________________________________
__________________________________________
__________________________________________
__________________________________________
__________________________________________
__________________________________________
__________________________________________
__________________________________________
__________________________________________
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Laboratory Activity: Measurement
(Complete this in the lab with your partners)
Materials: rulers, double-pan balance, digital balance, graduated cylinder, thermometer, Block A and Block B
1. Identify the basic units of measurement in the metric system below:
length: __________

volume: __________

mass:

temp.: __________

__________

2. What is the value of the following prefixes?
milli-

__________

kilo-

__________

centi-

__________

deci-

__________

3. In each comparison, circle the LARGER unit?
millimeter

or

kilometer

centimeter

or

meter

liter

or

milliliter

kilogram

or

gram

kilometer

or

centimeter

milligram

or

gram

length __________

volume

__________

mass

temperature

__________

4. What tool is used to make the following measurements?
__________

----------------------------------------------------------------------------------------------------------------------------------5. Measure the length, width, and height of your table, to the nearest centimeter.
6. Measure the liquid volume of the container provided, to the nearest milliliter.
7. Measure the solid volume of the Block A and Block B (in cubic centimeters) using displacement.
8. Measure the mass of Block A and Block B, to the nearest gram.
9. Measure the temperature of the tap water, to the nearest degree Celsius.
---------------------------------------------------------------------------------------------------------------------------------10. Measure the volume of the Block A and Block B (in cubic centimeters) using a ruler. (Hint: V=lwh)

Note: Your answer should not have more significant digits than any of your measurements.

11. Calculate the density of the Block A and Block B (in grams per cubic centimeter). (Hint: D=m/v)

Note: Your answer should not have more significant digits than any of your measurements.

12. Predict if the blocks will sink or float in water. Test your prediction in the sink. What did you observe?
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Classroom Activity: Writing
(complete this during class)

Science Writing Activity
In science, you will be asked to do some writing from time to time. Pay attention to what you are being asked to write.
Think about the question before you give an answer. Be sure to read each question carefully.
1. In the space below, list the names of the people sitting at your table.

2. Observe two (2) details of the table you are sitting at and describe them briefly.

3. Explain how you could determine the table’s height.

4. Compare the table you are sitting at and the lab sink counters in the room.

5. Contrast the table you are sitting at and the lab sink counters in the room.

6. In the space below, sketch a diagram of the table and label at least two (2) parts.

7. Predict what might happen if you were to push a pencil off the edge of the table.

8. Design a brief experiment to test your prediction. Provide three (3) steps below.

9. Test your prediction by performing an experiment at your table. Draw your observations.

10. Analyze your observations, and provide an explanation (conclusion) for what you observed.
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Lesson Notes
(complete these during class)
Scientific Terms
Prefixes: _______________________________________________
Suffixes: _______________________________________________
example: __________________________________________
Scientific Method
- a systematic approach to ______________________________
1. Problem
- What do you want to ____________?
2. Hypothesis
- What do I _____________ the answer is?
3. Procedures
- What do __________ to answer the problem?
4. Observations
- What do I _________________________________________________?
5. Conclusion
- Based on my _________________, what is my answer to the _________________?
Metric System
Basic Units
Length – ____________
Volume – ___________
Mass – ____________
Temperature – _____________
Measurement Tools
Length – __________
Volume – _________
Mass – _________
Temperature - ______________
Metric Prefixes:
milli – __________
centi – __________
deci – ___________
BASIC UNIT – 1
deca – __________
hecto – ___________
kilo – ___________
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Memory Aid:

Laboratory Measurements:
Length: __________________________________________________________________

Volume: liquids: _________________________

solids: _________________________

Mass: ____________________________________________________________________

Temperature: _____________________________________________________________
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Science Laboratory:
Watch the Lab Safety videos (sugar and acid don’t mix) and take notes in the space below:

Find and read the Laboratory Expectations in this book. Then answer the following questions below.
1. Why are there expectations for a science laboratory?

2. Will you think differently about expectation #8 after watching the video? Explain.

3. Explain why expectations #9 - #12 are important on lab days. What could happen if you broke them?

4. Give a reason why expectation #17 is important to follow.
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UNIT 1: GEOLOGY
Topic 1: Minerals
Topic 2: Rocks
Topic 3: Fossils
Topic 4: Geologic Time
Topic 5: Plate Tectonics
Topic 6: Geomorphology
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TOPIC 1: MINERALS
Weekly Challenge: My host thinks I’m an irritation, a bother, a pain. But he can’t evict me, so I stay, remain.
Then one day I’m taken out and ranked among my peers. Can you guess what I am? Then you might call me dear.

______________________________________________________________________
Jons Jacob Berzelius
August 20, 1779 – August 7, 1848
He was a Swedish chemist who discovered
new elements using his interest in minerals.
He introduced a classification of minerals
based on their chemistry, not crystal structure.
_______________________________________________________________________

Key Terms
cleavage

Meanings
_________________________________________________
_________________________________________________

crystal

_________________________________________________
_________________________________________________

density

_________________________________________________
_________________________________________________

fracture

_________________________________________________
_________________________________________________

gemstone

_________________________________________________
_________________________________________________

hardness

_________________________________________________
_________________________________________________

inorganic

_________________________________________________
_________________________________________________

luster

_________________________________________________
_________________________________________________

mineral

_________________________________________________
_________________________________________________

streak

_________________________________________________
_________________________________________________
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Home Activity: Minerals
Start this activity right away. It will take an entire week to complete. You will need a small paper cup,
salt, yarn, and a pencil (or pen). See me if you need anything. Fill about a quarter of the cup with very
warm water. Then stir in and dissolve as much salt as you can. Tie a short length of yarn onto the pencil
and place it over the cup so the yarn hangs into the salt water. Place the cup in a warm, dry location (maybe
near a window). Do not disturb it for a week then examine the yarn.
At the same time, in another cup, try this with sugar instead of salt. If you want, add a drop of food
coloring to both to make it more interesting. Share your observations below. You can either take a
picture and paste it below OR draw what you observed OR write what you experienced OR attach the
string itself. Think about your learning style and what might be the best way for you to share your results.

If you see crystals growing, use the metric ruler in your book from the last topic to measure the longest
side of the crystal. You may receive bonus points if you are able to bring in the largest crystal in the class!

Additional Space:
Use the space below to take notes of the video(s) we watch in class as well as additional notes.
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Laboratory Activity: Minerals
PROBLEM: Which physical property is the most/least helpful in identifying minerals?
HYPOTHESIS: I think ______________________________________________________________
_____________________________________________________________________________
PROCEDURES:
Materials: unknown minerals, test kit, mineral ID sheet
Step 1: Obtain the materials and the mineral ID sheet
Step 2: Using various physical properties, attempt to identify the unknown mineral samples.
Step 3: Check your answers with the actual identity of the minerals.
Step 4: Clean up your lab station.
OBSERVATIONS:

#

luster color streak heft crystal breakage hardness special

hint

1

scratch
it

2

check
streak

3

use
magnet

4

scratch/
sniff

5

check
heft

6

crystal
shape

7

check
hardness

8

crystal
shape

9

optical
properties

10

crystal
shape

ID

CONCLUSION: Based on my observations, _______________________________________________
___________________________________________________________________________________
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Laboratory Activity: Minerals

Mineral Identification Sheet
Name &
Formula
galena
PbS
graphite
C
magnetite
Fe3O4
pyrite
FeS2
calcite
CaCO3
corundum
Al2O3
gypsum
CaSO42H2O
quartz
SiO2
sulfur
S
talc
Mg3(OH)2Si2O10

Specific
Luster

Color

Streak

Gravity
(Heft)

perfect
cubic
cleavage

hexagonal

basal
cleavage
(scales)

5.2

cubic

fracture

greenishblack

5.0

cubic

uneven
fracture

colorless,

2.7

white

(light)

hexagonal

conchoidal
fracture;
cleavage

7.5

black

(heavy)

black to
gray

black to

2.3

gray

(light)

metallic

black

black

metallic

light
brassy
yellow

nonmetallic

colorless,
white,
yellow

nonmetallic

brown,
green,
blue, red,
colorless

nonmetallic

white,
gray,
brown,
colorless

white

nonmetallic

colorless
through
various
colors

colorless

lead gray

metallic

nonmetallic

yellow

nonmetallic

white,
greenish

System

Breakage

cubic

gray to

metallic

Crystal

Hardness

2.5
1-2
(soft)
6
(hard)
6-6.5
(hard)

3

9
colorless

4.0

2.3
(light)
2.6
(light)

yellow to

2.0

white

(light)

white

2.8
(light)

hexagonal

fracture

(very
hard)

monoclinic

basal
cleavage

2

hexagonal

shell-like
fracture

orthorhombic

shell-like
fracture

monoclinic

cleavage in
one
direction

(soft)
7
(very
hard)
2
(soft)
1
(soft)

Uses &
Special
Properties
source of
lead, X-ray
shield
pencil
“lead,” dry
lube
magnetic,
source of
iron
known as
“fool’s
gold”
double
image,
fizzes in
HCl
jewelry,
abrasives,
red-rubies
plaster of
Paris, dry
wall,
alabaster
optical
equipment,
electronics
strong odor,
rubber,
burnt-match
odor
talcum
powder,
softest
mineral
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Lesson Notes - Minerals
Minerals - _____________ occurring, inorganic __________ that has a definite _____________
composition and _____________ structure
5 Characteristics
1. ___________________________ - found in ______________, not _________________
2. ___________________________ - ______ formed by or from _____________________
3. ___________________________ - __________________________________________
4. ___________________________ - has a specific ________________________________
5. ___________________________ - __________________________________________
Mineral Identification
1. ________________ - very ___________________, _______ reliable
2. ________________ - the way ______________________ off surface (_______ or _________)
3. ________________ - resistance to ______________ ( __________ scale and ______________)
4. ________________ - ________________________ when rubbed ( _______________ is used)
5. _________________ - ___________________________________ ( ___________ used in field)
6. ________________ - ____________________________________
7. ________________ - the way ______________________________
_________________ - smooth surface; _________________ - rough surface
8. ___________________________ - ____________________________________________
_______________________________________________________________
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Hardness Scales
Mohs Scale
- named after Friedrich ______________ who developed the scale in ___________
1. _____________________
2. _____________________
3. _____________________
4. _____________________
5. _____________________
6. _____________________
7. _____________________
8. _____________________
9. _____________________
10. ____________________
Memory Aid: ____________________________________________________________
Field Hardness Scale
Common materials needed:
* _____________________
* _____________________
* _____________________
* _____________________
6 Basic Crystal Shapes
1. ____________________
2. ____________________
3. ____________________
4. ____________________
5. ____________________
6. ____________________
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TOPIC 2: ROCKS
Weekly Challenge: It is in a rock but not in a stone. It is in marrow but not in a bone.
It is in bolster but not in bed. It’s not in the living and not in the dead. What is it?

______________________________________________________________________

Nicolas Steno
January 1, 1638 – November 25, 1686
He was a Danish scientist who pioneered in
the field of geology and explained rock formations.
He is considered a founder of modern stratigraphy
explaining that older rocks are under newer rocks.
______________________________________________________________________

Key Terms
clastic rock

Meanings
_________________________________________________
_________________________________________________

extrusive rock

_________________________________________________
_________________________________________________

igneous rock

_________________________________________________
_________________________________________________

intrusive rock

_________________________________________________
_________________________________________________

metamorphic rock

_________________________________________________
_________________________________________________

organic rock

_________________________________________________
_________________________________________________

rock

_________________________________________________
_________________________________________________

rock cycle

_________________________________________________
_________________________________________________

sediment

_________________________________________________
_________________________________________________

sedimentary rock

_________________________________________________
_________________________________________________
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Home Activity: Rocks
Look around your yard, or someone else’s yard. Try to find some small rock samples to collect.
Examine them closely to see if you can observe different kinds of minerals in them. Write about where and
how you found them OR draw one of the more interesting ones OR bring in some of your collection.

Measure the longest dimension of your favorite specimen (use the metric ruler from the first topic).
What is the smallest box size would you need to fit your favorite specimen?

Additional Space:
Use the space below to take notes of the video(s) we watch in class as well as additional notes.
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Laboratory Activity (Rocks):
PROBLEM: Which group of rocks will be the easiest / most difficult to identify correctly?
HYPOTHESIS: I think _________________________________________________________
____________________________________________________________________________.
PROCEDURES:
Materials: unknown rocks, test kit, rock characteristics and ID sheet
Step 1: Using physical properties, attempt to identify the unknown rock samples as you obtain them.
Step 2: Check your answers with the actual identity of the rocks, then clean up.
OBSERVATIONS:
Rock Sample
Igneous

1

Igneous

2

Igneous

3

Igneous

4

Igneous

5

Characteristics

Sedimentary

1

Sedimentary

2

Sedimentary

3

Sedimentary

4

Sedimentary

5

Metamorphic

1

Metamorphic

2

Metamorphic

3

Metamorphic

4

Metamorphic

5

Identity

CONCLUSION: Based on my observations, ___________________________________________
________________________________________________________________________________.
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Laboratory Activity (Rocks):
Rock ID Sheet:
(X = characteristic present)
Igneous Rocks:
Characteristics

obsidian

granite

rhyolite

basalt

pumice

X

X

X

fine grained
coarse grained

X

glassy

X

contains quartz

X

mostly dark

X

X

X

has bubbles

X

X

X

floats in water

X

Sedimentary Rocks:
Characteristics

conglomerate

sandstone

shale

coquina

contains fragments

X

X

X

X

round fragments

X

bubbles with acid

coal

X

dark black color

X

contains plant material

X

found in layers

X

Metamorphic Rocks:
Characteristics

slate

schist

gneiss

layered

X

X

X

large grains
X

small grains

X

breaks in layers

X

X

banded

X
X

X

bubbles in acid
contains quartz

marble

X

medium grains

sparkles

quartzite

X
X
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Laboratory Activity (Rocks):
Rock Characteristics:
Use this sheet first in order to determine whether your sample is an igneous, sedimentary, or metamorphic
rock. After determining the type of rock, then refer to the ID sheet ( next page) to examine more specific
characteristics. In doing so, you will be able to identify your sample.
Characteristics of Igneous Rocks:
1. contain crystals which can often be seen with the unaided eye
2. may be found in many colors
3. often show different colored crystals that are not in bands
4. those that form slowly have large crystals
5. those that form quickly have very small crystals, or no crystals and look glassy
Characteristics of Sedimentary Rocks
1. are often dull
2. often have distinct parallel layers
3. may contain fossils
4. made of fragments of other rocks
5. have a range of particle sizes
Characteristics of Metamorphic Rocks:
1. mineral crystals are generally flattened
2. may show signs of bending
3. often look like igneous rocks, except they show banding
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Lesson Notes - Rocks
Rocks
hard ____________________ made of ____________________________________________
3 Rock Groups
1. Igneous
“__________” – Latin for __________________
formed from _____________________________
_____________ - ______________ surface
_____________ - ______________ surface
ex. __________________________________________________________________
2. Sedimentary
formed from _______________________________ (called ____________________ )
ex. __________________________________________________________________
3. Metamorphic
“meta” - ______________;

“morph” - _______________

formed from _______________________________________ due to ____________________
in _____________________, ____________________, and/or _________________________
ex. __________________________________________________________________
Igneous Rocks
classified by __________________________________ and ____________________________
composition (based on _______________________ )
mostly _____________ (rich in _________________ )
mostly _____________ (rich in _________________)
texture (based on ____________________________ )
extrusive (____________________________)
- cool _______________ - ______________ crystals
ex. ____________________________________________________________
intrusive (_______________ - named for Roman god ____________ of the underworld)
- cool ______________ - _______________ crystals
ex. ____________________________________________________________
Sedimentary Rocks
3 categories (based on __________________________________________________________
1. _________________ - made of ______________________
ex. ____________________________________________________________
2. _________________ - from _________________ ( dead _____________________)
ex. ____________________________________________________________
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3. _________________ - from _________________ processes like _________________
ex. _____________________________________________________________
Metamorphic Rocks
2 groups based on ______________________________________________________________
1. ________________________ (Latin for ___________________ )
layers _______________________ ( like _______________ )
tend to break _____________________________________
ex. _____________________________________________________________
2. ________________________
not ________________
do not __________________________________________
ex. _____________________________________________________________
Rock Cycle
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TOPIC 3: FOSSILS
Weekly Challenge: Past mountain, meadow, field, and hill; it follows a river while standing still. What is it?

______________________________________________________________________

Mary Anning
May 21, 1799 – March 9, 1847
She was an English fossil collector who
became famous around the world for her specimens.
She made many important discoveries such as
ichthyosaurs, plesiosaurs, pterosaurs, and coprolites.
______________________________________________________________________

Key Terms
cast

Meanings
_________________________________________________
_________________________________________________

extrusion

_________________________________________________
_________________________________________________

fault

_________________________________________________
_________________________________________________

fossil

_________________________________________________
_________________________________________________

index fossil

_________________________________________________
_________________________________________________

intrusion

_________________________________________________
_________________________________________________

mold

_________________________________________________
_________________________________________________

petrification

_________________________________________________
_________________________________________________

superposition

_________________________________________________
_________________________________________________

unconformity

_________________________________________________
_________________________________________________

39

Home Activity: Fossils
Start this right away – it requires several days to complete. Get two small pieces of any fresh fruit (a slice
of apple, orange, banana, strawberry, grape, etc.). Place one piece in a small cup and cover it with water and
put it in the freezer. Measure the height of the water in the cup with your metric ruler before you put it
into the freezer, then the height of the ice when you take it out. You can earn a bonus point if you can
explain the height before and after!
Put the other piece in a second cup and place it somewhere (not in the fridge or freezer) where it will be
left alone (perhaps make a sign that reads: experiment in progress, please do not disturb). After sitting for a
week, examine the fruit in both places. Record your observations below and explain how this relates to
the topic of the week.

Additional Space:
Use the space below to take notes of the video(s) we watch in class as well as additional notes.
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Laboratory Activity: Fossils
PROBLEM: What can a fossil tell you about how it was formed?
HYPOTHESIS: I think ______________________________________________________________.
PROCEDURES:
Materials: fossil samples provided, your notes, fossil guides
Step 1: Examine the fossils closely and note their physical properties.
Step 2: Try to determine what type of fossils they are. Use your notes to help.
Step 3: Suggest how the fossil may have formed.
OBSERVATIONS:
Fossil
Sample

Physical Properties

Type of Fossil

How was it
formed?

1

2

3

4

5

What does this tell you about how the organism may have died?

CONCLUSION: Based on my observations, ______________________________________________
__________________________________________________________________________________.
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Classroom Activity: Making Fossils
Be sure to follow directions for this activity. You will need a paper cup, clay, an object (like a shell) to
“fossilize” and plaster of Paris. First place some clay into the bottom of a cup and flatten out the clay.
Then take an object and press it into the clay to make a mold; then remove the object. Mix up enough
plaster of Paris to fill the cup with plaster. Allow it to set overnight. Peel away the paper cup the following
day and remove your “fossil.”
In the space below, illustrate your “fossil” and explain what type of fossil it is. Describe how a similar
process might take place in real life to produce an actual fossil. Measure the longest side of your fossil
using the metric system and label your diagram with the measurement.

Plaster
Object

Clay
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Clay

Clay
Plaster

Lesson Notes - Fossils
Fossils – the ___________________________ or ______________________ of a once-living organism
usually found in __________________________________ rocks
6 Types of Fossils
1. Petrification
replacement of ___________________________ with _________________
ex. ____________________________________
2. Molds
___________________ left by _____________ or ______________ buried in ____________
3. Casts
a _______________________________________
Diagram:

4. Imprints
soft-body __________________________________________________________________
ex. ________________________________________________________________________
5. Preservation
entire _____________________________________________________________________
(_______________ and ___________________________ )
freezing - ____________________________________________________________
amber - _____________________________________________________________
tar pit - _____________________________________________________________
peat pit - ____________________________________________________________
ex. __________________________________________________________
6. Trace Fossils
__________________________________________________________________________
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Age of Fossils
1. Relative Age
- determining _________________________________________________________________
Law of Superposition
- in ________________________ rock layers, ____________ rocks are ____________ younger

Index Fossils
- layers of ___________ with _________________________ are close in _______________
to other _____________ with the ______________________________________________

2. Absolute Age
- determining the ___________________________________________________________
Radioactive Dating
- ________________________________________________________________________
_________________________________________________________________________
Half-life – time it takes _____________________________________________________________
ex. ______________________________________________________________________

Radioactive
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Relative

TOPIC 4: GEOLOGIC TIME
Weekly Challenge: What is always coming but never truly arrives?

______________________________________________________________________

Sir Charles Lyell
November 14, 1797 – February 22, 1875
He was a British geologist who believed the
Earth was much older than previously thought.
He was the foremost geologist of his day and
is best known for publishing Principles of Geology.
______________________________________________________________________

Key Terms
adaptation

Meanings
_________________________________________________
_________________________________________________

Cenozoic Era

_________________________________________________
_________________________________________________

Cretaceous Period

_________________________________________________
__________________________________________________

evolution

__________________________________________________
__________________________________________________

Jurassic Period

__________________________________________________
__________________________________________________

Mesozoic Era

__________________________________________________
__________________________________________________

Paleozoic Era

__________________________________________________
__________________________________________________

Precambrian Era

__________________________________________________
__________________________________________________

Triassic Period

__________________________________________________
__________________________________________________

trilobite

__________________________________________________
__________________________________________________
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Home Activity: Geologic Time
Although your family has not been around since the beginning of the Earth, you do have relatives that
have been around longer than you. Attempt to create a family tree. Starting with you travel back in time
as you piece together your family’s history. Do the best you can despite any “missing links.”
If you are not able to get the information above, create a timeline of your own life with at least five
major events and when they happened.

Additional Space:
Use the space below to take notes of the video(s) we watch in class as well as additional notes.
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Laboratory Activity: Geologic Time
PROBLEM: Are major events in Earth’s geologic history spread out evenly?
HYPOTHESIS: __________________________________________________________________.
PROCEDURES:
Materials: string (at least 5 meters long), meter stick, scissors, colored pencils
Step 1: Fold and crease a blank piece of paper lengthwise (like a hotdog roll), then open it up.
Step 2: Then fold the paper in half widthwise (like a hamburger roll) and repeat two more times.
Step 3: Open the paper. You should have 16 folded sections (strips).
Step 4: On each strip, list a major event and the corresponding date on the top.
Use the provided list of events, determine in what Era it occurred, and color code it as shown.
Step 5: Determine the scaled distance and record the measurements in the space provided.
Step 6: Fold the strip over the string and hang it at the correct location, following the scale below.
Step 7: Display your geologic time scale in the room and use it to complete your lab questions.
OBSERVATIONS:

Event:

1.
2.
3.
4.

Color
Geologic Time:
Scaled Distances:
Precambrian Era
green
4.6 bya – 570 mya
__________
Paleozoic Era
red
570 mya – 225 mya
__________
Mesozoic Era
blue
225 mya – 65 mya
__________
Cenozoic Era
yellow
65 mya – present time
__________
(Use the Scale: 1mm = 1 million years; 1m = 1 billion years)
Looking at your geologic time scale, which era is the longest? _______________________________
Which geologic era is the shortest? ____________________________________________________
Which geologic era is the oldest? ______________________________________________________
Which geologic era is the youngest? ___________________________________________________

5. What appeared on Earth first; humans or plants? __________________________________________
6. During which era did the first humans appear? ___________________________________________
7. During which era were the first rocks formed? ___________________________________________
8. On your time scale, what does 1 mm represent? ___________________________________________
9. How many millions of years are there in one billion? ______________________________________
10. What geologic era are we living in today? _______________________________________________
CONCLUSION: Based on my observations, _____________________________________________
_________________________________________________________________________________.
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Laboratory Activity: Geologic Time
(Major Events Resource Page)
MAJOR

Start

Identify

Scaled

EVENT

DATE

ERA

MEASUREMENT

Appalachian
Mountains
Palisades
of New Jersey
Last Hadrosaurus
in NJ
Wisconsin
Ice Age
oldest
fungi
oldest rocks
known
first
birds
first
reptiles
first
tool-making
Beginning of
Carboniferous Period
Beginning of
Jurassic Period
Beginning of
Devonian Period
Beginning of
Cretaceous Period
Beginning of
Quaternary Period
Beginning of
Ordovician Period
Beginning of
Silurian Period
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300 mya
200 mya
80 mya
10,000 ya
1.7 bya
3.5 bya
160 mya
290 mya
500,000 ya
345 mya
190 mya
395 mya
136 mya
1.8 mya
500 mya
430 mya

Lesson Notes - Geologic Time
Geologic Time Scale
- describing and ______________________________________________________________
Eras:
- ________________ division of ________________________________________________
- ________ major Eras
Periods:
- __________________________________________________________________________
Geologic Eras:
Precambrian - ___________________________________
Paleozoic - _____________________________________
Mesozoic - _____________________________________
Cenozoic - _____________________________________
Precambrian Era: ~ ______________ - _______________
( bya = __________________________________; mya = _____________________________)
- ___________________________________________________________________________
- ___________________________________________________________________________
- ___________________________________________________________________________
- ___________________________________________________________________________
Paleozoic Era: ___________________ - _______________
Divided into ____________________________ based on ______________________________
C______________________ - _____________________________________________
O______________________ - _____________________________________________
S ______________________ - _____________________________________________
D ______________________ - _____________________________________________
C ______________________ - _____________________________________________
P ______________________ - _____________________________________________
Memory Aid

DC
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Mesozoic Era: ___________________ - _______________
Divided into 3 periods
T______________________ - _____________________________________________
J ______________________ - _____________________________________________
C______________________ - _____________________________________________
Memory Aid:

Extinction Theory:
- explains the _________________________________________________________________
C-T Boundary:
- Proposed by _________________________________________________________________
- __________________ sediment found between _____________________________________
- Due to _____________________________________________________________________
- Caused _____________________________________________________________________
Cenozoic Era: ___________________ - _______________
Divided into 2 periods
T______________________ - _____________________________________________
Q______________________ - _____________________________________________
Geologic Time Lab:
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TOPIC 5: PLATE TECTONICS
Weekly Challenge: Before Mount Everest was discovered, what was the tallest mountain on Earth?

______________________________________________________________________

Alfred Lothar Wegener
November 1, 1880 – November 1930
He was a German geophysicist remembered
most for his theory of continental drift.
His theory stated continents are slowly drifting
around the Earth but was not accepted at the time.

______________________________________________________________________

Key Terms
convergent boundary

Meanings
_________________________________________________
_________________________________________________

divergent boundary

_________________________________________________
_________________________________________________

midocean ridge

_________________________________________________
_________________________________________________

Pangaea

_________________________________________________
_________________________________________________

plate

_________________________________________________
_________________________________________________

strike-slip boundary

_________________________________________________
_________________________________________________

subduction

_________________________________________________
_________________________________________________

tectonics

_________________________________________________
_________________________________________________

transform fault

_________________________________________________
_________________________________________________

trench

_________________________________________________
_________________________________________________
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Home Activity: Plate Tectonics
IMPORTANT NOTE: This week, you MUST begin working on the Home Activity for the Lunar
Cycles topic. Look ahead, read it, and begin it. You will need a month to complete it.
This week’s activity:
Take some time to put a jigsaw puzzle together. If you don’t have a puzzle at home, draw a picture on
paper and cut it up like one. Then have someone else put it together. How do you put a puzzle together?
Describe things you look for? Explain how you know if you have the pieces in the right place?

Additional Space:
Use the space below to take notes of the video(s) we watch in class as well as additional notes.
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Laboratory Activity: Plate Tectonics
PROBLEM: How are earthquakes, volcanoes, and mountain ranges related to plate boundaries?
HYPOTHESIS: I think _____________________________________________________________.
PROCEDURES:
Materials: maps provided, colored pencils
Step 1: Identify the major mountain ranges of the world by drawing brown triangles on the map below.
Identify the Rockies, Andes, Alps, and Himalayas. Use other maps as a resource.
Step 2: With a red pencil, draw the location of the Ring of Fire. Use the USGS map to help you.
Step 3: Draw the general areas of earthquake activity using a green pencil. Refer to the earthquake map.
Step 4: Using black, attempt to draw the major plate boundaries. (Identify the North American, South
American, Eurasian, African, Pacific, and the Indo-Australian plates) Use the USGS map to help you.
Step 5: Note the relationships between the four features: mountains, Ring of Fire, earthquakes, and
plate boundaries.
OBSERVATIONS:

CONCLUSION: Based on my observations, _____________________________________________
_________________________________________________________________________________.
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Location of Earthquakes
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Classroom Activity: Pangaea
Use the outlines below to complete this activity. Follow the steps:
Step 1: Label the landmasses using the choices provided (use the maps in the room to help you).
Step 2: Trace the landmasses onto a black piece of paper.
Step 3: Use the map on the following page to help you color code the evidence on your landmasses.

(fossils = green; mountains = brown; rocks = black; glacial scratches = blue)
Step 4: Cut out your landmasses and arrange them on the table in the present day locations.
Step 5: Move them slowly into a single landmass (Pangea), matching up the evidence; then tape together.
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Geologic evidence found on selected continents.
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Lesson Notes - Plate Tectonics
Plate Tectonics:
- ___________________ of _________________ slabs across the _______________________
lithospheric plates - _______________________________
tectonics - ______________________________________
Continental Drift – Theory proposed by _________________________________________________
- Earth’s continents are _________________________________________________________
evidence from fossils: ____________________________________________________
evidence from rocks: _____________________________________________________
evidence from sea-floor: __________________________________________________
Plate Boundaries
- Places where _______________________________________________________________
Divergent boundary
- plates move __________________________________________________________
- found _______________________________________________________________
- called _______________________________________________________________
Convergent boundary
- plates come __________________________________________________________
- found ______________________________________________________________
- called _______________________________________________________________
Strike-slip Boundary (___________________________)
- grind _______________________________________________________________
- forms ______________________________________________________________
- called ______________________________________________________________
Pangaea – ( __________________________________________)
- Large ____________________________________ that existed in the past – before
__________________________________________ and moving into the current position
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TOPIC 6: GEOMORPHOLOGY
Weekly Challenge: I am so simple that I only point; yet I guide people all over the world. What am I?

______________________________________________________________________

William Morris Davis
February 12, 1850 – February 5, 1934
He was an American scientist often called
the “Father of American Geography.”
He is remembered for the “geographical cycle”
which modeled how rivers shape the land.

______________________________________________________________________

Key Terms
continent

Meanings
___________________________________________________
___________________________________________________

contour line

___________________________________________________
___________________________________________________

landform (landscape)

___________________________________________________
___________________________________________________

latitude

___________________________________________________
___________________________________________________

longitude

___________________________________________________
___________________________________________________

mountain

___________________________________________________
___________________________________________________

plain

___________________________________________________
___________________________________________________

plateau

___________________________________________________
___________________________________________________

scale

___________________________________________________
___________________________________________________

topography

___________________________________________________
___________________________________________________
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Home Activity: Geomorphology
Go outside and observe landforms (big or small) seen from your house. Are there any areas that are
higher or lower than others? Draw a profile (side view) of what you observe. Describe how you think you
could show this on a flat map of an area? On your diagram, measure the difference between the highest
and lowest part with a metric ruler.

Additional Space:
Use the space below to take notes of the video(s) we watch in class as well as additional notes.
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Laboratory Activity: Topographic Maps
PROBLEM: Can color help you visualize topography on a flat map?
HYPOTHESIS: I think _____________________________________________________________
_________________________________________________________________________________.
PROCEDURES:
Materials: topographic map, colored pencils
Step 1: Examine the topographic map provided. Look specifically for labelled elevations on contour lines.
Step 2: Identify the highest peaks on the map and mark them with a small brown “x.”
Step 3: Find the bold contour lines labelled 1200’. Lightly color in the areas within these lines using pink.
Step 4: Find the contour lines labelled 1100’. Lightly color in the areas within these lines using red.
Step 5: Continue across the map, finding the labelled contour lines, then coloring in the areas using the
following color coding:
1200’ – above

=

pink

600’ – 700’

=

light blue

1100’ – 1200’

=

red

500’ – 600’

=

dark blue

1000’ – 1100’

=

orange

400’ – 500’

=

purple

900’ – 1000’

=

yellow

300’ – 400’

=

grey

800’ – 900’

=

light green

200’ – 300’

=

brown

700’ – 800’

=

dark green

100’ – 200’

=

invisible

Remember the Basic Rules of Contour Lines:
1. Contour lines never cross.
2. Contour lines close together = steep slope.
3. Contour lines far apart = gentle slope.
4. Contour lines form loops around hills and holes.
5. Contour lines form “V’s” in valleys and point upstream (uphill).
OBSERVATIONS:
Using your color-coded map, are you better able to visualize what parts are higher than others? Can you see
the peaks and valleys on your map better when it is color-coded by elevation?

CONCLUSION: Based on my observations, _______________________________________________
___________________________________________________________________________________.
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Laboratory Activity: Topographic Maps

Scale: 1cm = 500m

north
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Lesson Notes - Geomorphology
Geomorphology
geo- _________________

morph- ________________

geomorphology – study of _______________________________________________________
topography- the ___________________________________________________________________
- ______________________________________________________________________
3 Main Landform Types
1. _____________________________________________________________________
2. _____________________________________________________________________
3. _____________________________________________________________________
Maps - _______________________________________________________________________
meridian (________________________)
- _______________________________________________________________
- _______________________________________________________________
- _______________________________________________________________
- _______________________________________________________________
parallel (________________________)
- _______________________________________________________________
- _______________________________________________________________
- _______________________________________________________________
- _______________________________________________________________
Topographic Maps
- show _________________________________________________________________
- relief (_________________________)_______________________________________
contour lines
- ______________________________________________________________________
local landforms
- ______________________________________________________________________
- ______________________________________________________________________
- ______________________________________________________________________
- ______________________________________________________________________
- ______________________________________________________________________
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Reading Topographic Maps
Basic Rules: contour lines …
1. _______________________________________________________________________
2. _______________________________________________________________________
3. _______________________________________________________________________
4. _______________________________________________________________________
5. _______________________________________________________________________

match the following correctly
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STEM PROJECT #1
(SCIENCE, TECHNOLOGY, ENGINEERING, MATHEMATICS)

At the end of each unit of study, you have the opportunity to put your knowledge into practice. You will be
given a project to complete with limited time and resources. To accomplish this task, you will be working
as a team to accomplish a set of specific goals.

The GOAL of this project is to:

Build an earthquake-proof structure

Follow the specific guidelines and instructions provided in class.
You will be scored and evaluated according to the requirements below:
1. Use only the number of spaghetti strands and mini-marshmallows provided to you.
2. The base of the structure must fit into the dimensions of the earthquake simulator.
3. The height of the structure must be a minimum of 50 cm (after drying for 24 hours).
4. The structure must withstand the transfer to the earthquake table without falling apart.
5. The structure must withstand 30 seconds of gentle tremors prior to the actual earthquake.
6. The earthquake table will shake for up to one minute, timed. Longest time standing wins.
* In the event of a tie, a shake-off will advance them to another round until a structure falls.

You will be provided resources to assist you in meeting your goal.
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STEM Project
Video Notes:
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STEM Project
Planning Page:
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STEM Project
Final Design:
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PRINCIPLES OF GEOLOGY

VIEW OF THE TEMPLE OF SERAPIS AT PUZZUOLI IN 1836.

"Amid all the revolutions of the globe, the economy of nature has been uniform, and her laws are the only things that have
resisted the general movement. The rivers and the rocks, the seas and the continents have been changed in all their parts; but the
laws which direct those changes, and the rules to which they are subject, have remained invariably the same."—Playfair,
Illustrations of the Huttonian Theory
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CHAPTER I.
Geology defined—Compared to History—Its relation to other Physical Sciences—
Not to be confounded with Cosmogony.

Geology is the science which investigates the successive changes that have taken place in the organic and
inorganic kingdoms of nature; it inquires into the causes of these changes, and the influence which they
have exerted in modifying the surface and external structure of our planet.
By these researches into the state of the earth and its inhabitants at former periods, we acquire a more
perfect knowledge of its present condition, and more comprehensive views concerning the laws now
governing its animate and inanimate productions. When we study history, we obtain a more profound
insight into human nature, by instituting a comparison between the present and former states of society. We
trace the long series of events which have gradually led to the actual posture of affairs; and by connecting
effects with their causes, we are enabled to classify and retain in the memory a multitude of complicated
relations—the various peculiarities of national character—the different degrees of moral and intellectual
refinement, and numerous other circumstances, which, without historical associations, would be
uninteresting or imperfectly understood. As the present condition of nations is the result of many
antecedent changes, some extremely remote, and others recent, some gradual, others sudden and violent; so
the state, of the natural world is the result of a long succession of events; and if we would enlarge our
experience of the present economy of nature, we must investigate the effects of her operations in former
epochs.
We often discover with surprise, on looking back into the chronicles of nations, how the fortune of
some battle has influenced the fate of millions of our contemporaries, when it has long been forgotten by
the mass of the population. With this remote event we may find inseparably connected the geographical
boundaries of a great state, the language now spoken by the inhabitants, their peculiar manners, laws, and
religious opinions. But far more astonishing and unexpected are the connections brought to light, when we
carry back our researches into the history of nature. The form of a coast, the configuration of the in2terior
of a country, the existence and extent of lakes, valleys, and mountains, can often be traced to the former
prevalence of earthquakes and volcanoes in regions which have long been undisturbed. To these remote
convulsions the present fertility of some districts, the sterile character of others, the elevation of land above
the sea, the climate, and various peculiarities, may be distinctly referred. On the other hand, many
distinguishing features of the surface may often be ascribed to the operation, at a remote era, of slow and
tranquil causes—to the gradual deposition of sediment in a lake or in the ocean, or to the prolific increase
of testacea and corals.
To select another example, we find in certain localities subterranean deposits of coal, consisting of
vegetable matter, formerly drifted into seas and lakes. These seas and lakes have since been filled up, the
lands whereon the forests grew have disappeared or changed their form, the rivers and currents which
floated the vegetable masses can no longer be traced, and the plants belonged to species which for ages
have passed away from the surface of our planet. Yet the commercial prosperity, and numerical strength of
a nation, may now be mainly dependent on the local distribution of fuel determined by that ancient state of
things.
Geology is intimately related to almost all the physical sciences, as history is to the moral. An historian
should, if possible, be at once profoundly acquainted with ethics, politics, jurisprudence, the military art,
theology; in a word, with all branches of knowledge by which any insight into human affairs, or into the
moral and intellectual nature of man, can be obtained. It would be no less desirable that a geologist should
be well versed in chemistry, natural philosophy, mineralogy, zoology, comparative anatomy, botany; in
short, in every science relating to organic and inorganic nature. With these accomplishments, the historian
and geologist would rarely fail to draw correct and philosophical conclusions from the various monuments
transmitted to them of former occurrences. They would know to what combination of causes analogous
effects were referable, and they would often be enabled to supply, by inference, information concerning
many events unrecorded in the defective archives of former ages. But as such extensive acquisitions are
scarcely within the reach of any individual, it is necessary that men who have devoted their lives to different
departments should unite their efforts; and as the historian receives assistance from the antiquary, and from
those who have cultivated different branches of moral and political science, so the geologist should avail
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himself of the aid of many naturalists, and particularly of those who have studied the fossil remains of lost
species of animals and plants.
The analogy, however, of the monuments consulted in geology, and those available in history, extends
no farther than to one class of historical monuments—those which may be said to be undesignedly
commemorative of former events. The canoes, for example, and stone hatchets found in our peat bogs,
afford an insight into the rude arts and manners of the earliest inhabitants of our island; the buried coin
fixes the date3 of the reign of some Roman emperor; the ancient encampment indicates the districts once
occupied by invading armies, and the former method of constructing military defences; the Egyptian
mummies throw light on the art of embalming, the rites of sepulture, or the average stature of the human
race in ancient Egypt. This class of memorials yields to no other in authenticity, but it constitutes a small
part only of the resources on which the historian relies, whereas in geology it forms the only kind of
evidence which is at our command. For this reason we must not expect to obtain a full and connected
account of any series of events beyond the reach of history. But the testimony of geological monuments, if
frequently imperfect, possesses at least the advantage of being free from all intentional misrepresentation.
We may be deceived in the inferences which we draw, in the same manner as we often mistake the nature
and import of phenomena observed in the daily course of nature; but our liability to err is confined to the
interpretation, and, if this be correct, our information is certain.
It was long before the distinct nature and legitimate objects of geology were fully recognized, and it was
at first confounded with many other branches of inquiry, just as the limits of history, poetry, and mythology
were ill-defined in the infancy of civilization. Even in Werner's time, or at the close of the eighteenth
century, geology appears to have been regarded as little other than a subordinate department of mineralogy;
and Desmarest included it under the head of Physical Geography. But the most common and serious source
of confusion arose from the notion, that it was the business of geology to discover the mode in which the
earth originated, or, as some imagined, to study the effects of those cosmological causes which were
employed by the Author of Nature to bring this planet out of a nascent and chaotic state into a more
perfect and habitable condition. Hutton was the first who endeavored to draw a strong line of demarcation
between his favorite science and cosmogony, for he declared that geology was in nowise concerned "with
questions as to the origin of things."
An attempt will be made in the sequel of this work to demonstrate that geology differs as widely from
cosmogony, as speculations concerning the mode of the first creation of man differ from history. But,
before entering more at large on this controverted question, it will be desirable to trace the progress of
opinion on this topic, from the earliest ages to the commencement of the present century.

Please Note: The full account can be found in the Public Domain through the Gutenberg Project:
www.gutenberg.org
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After reading the chapter from Lyell’s book, answer the following questions:
1. According to Lyell, geology is the science which investigates what?
A. successive changes of Earth
B. the causes of successive changes

C. influences changes have on our planet
D. each one of these responses

2. The author suggests that “a geologist should be well versed” in which of the following:
A. chemistry
B. mineralogy

C. zoology
D. each of these and more

3. Lyell offers an analogy between studying history and studying geology and discusses the “monuments”
of both endeavors. What does he suggest is possible in both fields of study?
A. incorrect conclusions are possible
B. there is a full account of events

C. information is absolutely correct
D. none of these answers is correct

4. In the last two paragraphs of the chapter, Lyell uses the word “cosmogony.” From the context, what
does this word mean?
A. another word for geology
B. physical geography

C. the origin of things
D. a chaotic state

5. Sir Charles Lyell begins one paragraph with the words, “We often discover with surprise, …” What is he
suggesting it is that we discover with surprise? Provide some examples from the text. What are your
thoughts about this statement?
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________

71

UNIT 2: ECOLOGY
Topic 7: Ecology
Topic 8: Lunar Cycles
Topic 9: Biogeochemical Cycles
Topic 10: Weather
Topic 11: Climate
Topic 12: Biomes
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TOPIC 7: ECOLOGY
Weekly Challenge: Even if they are starving, natives of the Arctic will never eat penguin eggs. Why?

______________________________________________________________________

Aldo Leopold
January 11, 1887 – April 21, 1948
He was an American ecologist best known
for his book “A Sand County Almanac.”
He was the founder of the science of
wildlife management and emphasized ecology.

______________________________________________________________________

Key Terms
community

Meanings
_________________________________________________
_________________________________________________

consumer

_________________________________________________
_________________________________________________

decomposer

_________________________________________________
_________________________________________________

ecology

_________________________________________________
_________________________________________________

food chain

_________________________________________________
_________________________________________________

food web

_________________________________________________
_________________________________________________

habitat

_________________________________________________
_________________________________________________

niche

_________________________________________________
_________________________________________________

population

_________________________________________________
_________________________________________________

producer

_________________________________________________
_________________________________________________
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Home Activity: Ecology
Spend some time outside this week. Study the environment around your home. List at least five (5)
abiotic (non-living) and at least ten (10) biotic (living) parts of the environment. From your list, illustrate
a possible food chain and food web that might exist in your own yard.
As an alternate activity, make the following calculation. How much money would you have at the end of a
30-day month if you received 1 penny the first day and it was doubled each day, every day of the month.
The second day, you got 2 pennies, the third day four pennies, etc.

Additional Space:
Use the space below to take notes of the video(s) we watch in class as well as additional notes.
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Laboratory Activity: Ecology (Part 1)
PROBLEM: What type of growth will a population experience if there is nothing to control it?
HYPOTHESIS: I think ____________________________________________________________.
PROCEDURES:
Materials: pencil and calculator
Step 1: On day 1, there are two organisms.
Step 2: Assume that each day, their population doubles.
Step 3: Calculate the number of the population each day for ten days.
Step 4: Prepare a line graph with your data and examine its shape.
OBSERVATIONS:
Data:
Day 1

Day 2

Day 3

Day 4

Day 5

Day 6

Day 7

Day 8

Day 9

Day 10

Population Growth Graph
1000
900
800
P
O
P
U
L
A
T
I
O
N

700
600
500
400
300
200
100
0
0

1

2

3

4

5

6

7

8

9

10

DAY
CONCLUSION: Based on my observations, ____________________________________________
_________________________________________________________________________________.
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Laboratory Activity: Ecology (Part 2)
PROBLEM: What type of growth will a population experience if there is something to control it?
HYPOTHESIS: I think _________________________________________________________.
PROCEDURES:
Materials: pencil and calculator
Step 1: Use the information from Part 1 (steps 1 & 2).
Step 2: This time, however, assume that any time the population grows larger than 200, predators move in
and eat all of the organisms over the carrying capacity of 200.
Step 3: Any remaining population continues to double each day.
Step 4: Determine the new population growth per day, then plot your data using the same distribution as
you did in Part 1.
OBSERVATIONS:
Day 1

Day 2

Day 3

Day 4

Day 5

Day 6

Day 7

Day 8

Day 9

Day 10

Population Growth Graph
1000
900
800
P
O
P
U
L
A
T
I
O
N

700
600
500
400
300
200
100
0
0

1

2

3

4

5

6

7

8

9

10

DAY
CONCLUSION: Based on my observations,____________________________________________
_________________________________________________________________________________.
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Lesson Notes - Ecology
Ecology comes from _____________________________________________________________
_________________________________________________________________
- it is ___________________________________________________________________
- it involves ______________________________________________________________
Ecosystem
- area where ______________________________________________________________
-ex. ____________________________________________________________________
Community
- ______________________________________________________________________
- ex. ___________________________________________________________________
Niche
- The specific ____________________________________________________________
_______________________________________________________________________
Population
Group of _______________________________________________________________
- ex. ___________________________________________________________________
Population Density
- number of _____________________________________________________________
- Density =
Population Growth
- related to ______________________________________________________________
- _____________ growth - _________________________________________________
- population graph:

- _____________ growth -_________________________________________________
- _____________ growth -_________________________________________________
- _____________ capacity - _________________________________________________
Competition
- ____________________________________ (________________________________)
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Energy Flow
Producers – change _______________________________________________________
ex. _______________________________________________________________
Consumers – change _______________________________________________________
- they ____________________________________________________________
Primary Consumer - _________________________________________________
Secondary Consumer - _______________________________________________
Decomposers - ___________________________________________________________
Energy Pyramid

Food Chain - transfer ________________________________________________________________
ex.

Food Web - ________________________________________________________________________
ex.
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TOPIC 8: LUNAR CYCLES
Weekly Challenge: What is a “blue moon” and what color is it?

______________________________________________________________________

Pytheas of Massalia
350BC – 285BC
He was a Greek geographer who is the first
to have visited the Arctic and seen the Midnight Sun.
He was also the first person to associate the tides
on Earth as being related to the moon.

______________________________________________________________________

Key Terms
apogee

Meanings
_______________________________________________________
_______________________________________________________

lunar eclipse

_______________________________________________________
_______________________________________________________

maria

_______________________________________________________
_______________________________________________________

neap tide

_______________________________________________________
_______________________________________________________

penumbra

_______________________________________________________
_______________________________________________________

perigee

________________________________________________________
________________________________________________________

solar eclipse

________________________________________________________
________________________________________________________

spring tide

________________________________________________________
________________________________________________________

tide

________________________________________________________
________________________________________________________

umbra

________________________________________________________
________________________________________________________
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Home Activity: Lunar Cycles
Note: You should have begun this activity a month ago. Fill in dates for the month. Each day/night,
look for the moon in the sky and darken the area of the circle below that matches the part of the moon that
is dark as you are looking at it. If it is cloudy or rainy on a day, record that as your observation.

Observe the changes which take place over the course of the month. Describe your observations. Did
you see the moon in the sky in the same place at the same time every day? Explain why you think this is.
Describe:

Explain:

Sun

Mon

Tue

Date:

Date:

Date:

Date:

Date:

Date:

Date:

Date:

Date:

Date:

Date:

Date:

Date:

Date:

Date:

Date:

Date:

Date:

Date:

Date:

Date:

Date:

Date:

Date:

Date:

Date:

Date:

Date:

Date:

Date:

Date:

Date:

Date:

Date:

Date:
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Wed

Thu

Fri

Sat

Laboratory Activity: Lunar Cycles
PROBLEM: Why do we see different phases of the moon occur? When do eclipses occur?
HYPOTHESIS: I think ______________________________________________________________
__________________________________________________________________________________.
PROCEDURES: Materials: strong lamp, (white) ball on a stick
PART A: Lunar Phases
Step 1: The lamp represents the “sun”, your head is the “Earth,” and the ball is the “moon.”
Step 2: Face the “sun” with the “moon” an arm’s length away from “Earth.”
Step 3: Hold the “moon” slightly above the “sun” and note how much of the “moon” is lit up.
Step 4: Turn 45° to the left with your arm still stretched out. Note how much of the moon is lit.
Step 5: Repeat Step 4 until you return to the original position. Note your observations below.
PART B: Eclipses
Step 1: Using the materials above, simulate a lunar and solar eclipse.
Step 2: Illustrate how each type of eclipse occurs.
1.

OBSERVATIONS:

PART A: Use the diagram below to illustrate your observations.

2.

7.

3.

6.

8.

4.
Sun

5.

Earth

1.

5.
6.

4.

2.
3.

view from space

7.
8.

view from Earth

PART B: Draw (and label) a lunar and solar eclipse. Note the relative positions of the Sun, Earth, and Moon.

CONCLUSION: Based on my observations, ____________________________________________
_______________________________________________________________________________.
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Lesson Notes – Lunar Cycles
Galileo - ____________________________________________________________________________
Features - __________________________________________________________________________
Maria – (singular __________ ) - ___________________________________________________
Highlands - ___________________________________________________________________
Craters - ______________________________________________________________________
- most from ____________________________, some from ______________________
- most are on ___________________________ of moon
Rilles - _________________________________ on moon’s surface due to past volcanic activity
Movement of the moon - ______________________________________________________________
perigee - _____________________________________________________________________
apogee - _____________________________________________________________________
period of rotation - _____________________________________________________________
period of revolution - ___________________________________________________________

Moon’s rotation = revolution (29 ½ days)
Phases of Moon - ____________________________________________________________________
View from Earth
1. ______________
View from Space
2. ______________

3. ______________

4. ______________

5. ______________

6. ______________

7. ______________

8. ______________
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Tides on Earth - ___________________________________________________________________

EARTH

Eclipses - _______________________________________________________________________

Lunar Eclipse: _____________________________________________________________

SUN

E
A
R
T
H

Solar Eclipse: ______________________________________________________________

SUN

E
A
R
T
H
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TOPIC 9: BIOGEOCHEMICAL CYCLES
Weekly Challenge: I am made of the stuff around me, but lighter than it. More of me is hidden than seen. What am I?

______________________________________________________________________

Ernst Heinrich Phillip August Haeckel
February 16, 1834 – August 9, 1919
He was a German naturalist who discovered,
described, and named thousands of new species.
He mapped a tree of life and coined many terms
in biology, including ecology, phylum, and stem cell.
______________________________________________________________________

Key Terms
carbon cycle

Meanings
________________________________________________
________________________________________________

climax community

________________________________________________
________________________________________________

diurnal

________________________________________________
________________________________________________

ecological succession

________________________________________________
________________________________________________

estivation

________________________________________________
________________________________________________

hibernation

_______________________________________________
_______________________________________________

nitrogen cycle

________________________________________________
________________________________________________

nocturnal

_______________________________________________
________________________________________________

oxygen cycle

________________________________________________
_______________________________________________

water cycle

_______________________________________________
_______________________________________________
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Home Activity: Biogeochemical Cycles
Assume the area around your home is a climax community. Describe the stable collection of at least
ten (10) plants, animals, and other living things that make it their home. Hint: You can either try to identify
various species, draw some, or simply describe how they relate to one another.

Additional Space:
Use the space below to take notes of the video(s) we watch in class as well as additional notes.
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Laboratory Activity: The Air We Breathe
PROBLEM: What percentage of the air we breathe contains oxygen?
HYPOTHESIS: I think ____________________________________________________________.
PROCEDURES:
Materials: test tube, candle, matches, small pan, water, clay, ruler
Step 1: Place a piece of clay into the bottom of the small pan. Place the candle into the clay.
Step 2: Fill the bottom of the small pan with some water. Be sure not to fill it deeper than half the height of
the candle. Try to keep the wick of the candle dry as you pour water into the pan.
Step 3: Light the candle carefully.
Step 4: While the candle is lit, carefully, but quickly, place the open test tube over the lit candle. The open
end of the test tube should be placed into the water. Hold the test tube so it does not fall.
Step 5: Observe what happens to the level of the water inside the test tube as the candle burns out.
Step 6: Do not lift the test tube until you have measured the height of the water inside the test tube.
Step 7: Remove the test tube and dry it off. Measure the total length of the test tube.
Step 8: Use your measurements to calculate the amount of oxygen in the air. Record your data.
Step 9: Clean up your materials.
OBSERVATIONS:
What is in the test tube before you place it over the candle?

_______________________

What is required to support the combustion of the candle?

_______________________

What happens to the oxygen in the test tube when the candle is burning?

_______________________

Why does the water level change in the test tube?

_______________________

What determines how much the water level changes?

_______________________

Height of water in the test tube (to the nearest millimeter):

___________

Total length of the test tube (to the nearest millimeter):

___________

% Oxygen in the air = (height of water / total length) x 100
% Oxygen in the air =

________________

How close was your prediction to the actual value?

________________________

CONCLUSION: Based on my observations, ______________________________________________
__________________________________________________________________________________.
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Classroom Activity: Infiltration
PROBLEM: What is the relationship between particle size and infiltration time?
HYPOTHESIS: I think ________________________________________________________.
PROCEDURES:
Materials: 2 small beakers (250mL), funnel, filter paper, water, “soil” sample
Step 1: Place the filter paper into the funnel; then place the funnel into one beaker.
Step 2: Fill the funnel with the sample assigned to your group (clay, sand, gravel, air).
Step 3: Obtain 50 mL of water in the other beaker.
Step 4: The teacher will tell you, as a class, when to pour the water into the funnel.
Step 5: When your water has mostly flowed through the funnel, stand up and say “done.”
Step 6: While watching your beaker, pay attention to the order groups are “done.”
Step 7: Record and graph your data below.
Step 8: Clean up your materials according to the directions given to you.
OBSERVATIONS:
Data:
infiltration time for gravel:

__________

infiltration time for sand:

__________

infiltration time for air:

__________

infiltration time for clay:

__________

Graph:

Fast

Medium
Time
Slow

Never

clay

sand

gravel

air

CONCLUSION: Based on my observations, ______________________________________________
__________________________________________________________________________________.
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Lesson Notes - Biogeochemical Cycles
Daily Rhythms
_______________ - ___________________________________________________________
_______________ - ___________________________________________________________
Lunar Rhythms
_______________ - ___________________________ , _______________________________
Annual Rhythms
___________________ - (_____________________________________________________)
migration - __________________________________________________________________
hibernation - __________________________________________________________________
( _________________________________________________________________)
estivation - __________________________________________________________________
( _________________________________________________________________)
Cycles of Matter
___________________________________________________________________________
___________________________________________________________________________
Water Cycle (Hydrologic Cycle)
- _______________ - (________________________________________________________)
- _______________ - (________________________________________________________)
- _______________ - (________________________________________________________)
- _______________ - (________________________________________________________)

label:
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Oxygen-Carbon Cycle
Oxygen Cycle - _____________________________________________________________
___________________________ - _____________________________________________
Carbon Cycle - _____________________________________________________________
___________________________ - _____________________________________________

Nitrogen Cycle
fixation - ________________________________________________________________
_______________________________________________________________________
- ______________________________________________________________________
metabolizing - ____________________________________________________________
decomposition - __________________________________________________________

Ecological Succession - ________________________________________________________
Climax Community - __________________________________________________________
example:
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TOPIC 10: WEATHER
Weekly Challenge: You can’t see me or hold me, but you can pass through me.
I take up space even though I have no shape of my own. What am I?

______________________________________________________________________

Sir Francis Galton
February 16, 1822 – January 17, 1911
He was an English meteorologist who devised
the first weather map and theory of anticyclones.
He was the first to establish a complete record
of short-term climatic phenomenon of Europe.
______________________________________________________________________

Key Terms
air mass

Meanings
_______________________________________________
_______________________________________________

anemometer

_______________________________________________
_______________________________________________

barometer

_______________________________________________
_______________________________________________

front

________________________________________________
_______________________________________________

isobar

_______________________________________________
_______________________________________________

isotherm

_______________________________________________
_______________________________________________

psychrometer

_______________________________________________
_______________________________________________

rain gauge

_______________________________________________
_______________________________________________

thermometer

_______________________________________________
_______________________________________________

wind

_______________________________________________
_______________________________________________
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Home Activity: Weather
Watch the local and national weather report this week. Draw some of the symbols and write some of
the terms used in the report. As you watch the national report throughout the week, what do you notice
about the movement of weather systems in the United States from day to day? Hint: What direction does
most weather seem to be travelling across our country (north, south, east, or west)?

Additional Space:
Use the space below to take notes of the video(s) we watch in class as well as additional notes.
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Laboratory Activity: Psychrometer
PROBLEM: What is the percentage (%) of humidity (amount of moisture) in the classroom’s air?
HYPOTHESIS: I think _____________________________________________________________
_____________________________________________________________________________.
PROCEDURES:
Materials: Psychrometer, relative humidity chart (below)
Step 1: Wet the paper towel and attach it to the bulb of one thermometer.
Step 2: Make sure both thermometers are securely attached to the rod as directed, then carefully swing the
two thermometers in the air for about 30 seconds.
Step 3: Immediately after swinging, record the temperatures indicated on both thermometers.
Step 4: The difference between the readings on the wet and dry bulb thermometers is a measure of the wetbulb depression.
Step 5: Using the information below, determine the relative humidity of the air.
OBSERVATIONS:
Dry bulb temp =

_____

Wet bulb temp =

_____

Wet bulb depression = _____
Relative Humidity % = _____
(from chart at right)

CONCLUSION: Based on my observations, _______________________________________________
___________________________________________________________________________________.
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Classroom Activity: Barometer
PROBLEM: Can air pressure be measured with a simple device?
HYPOTHESIS: I think _____________________________________________________________
_____________________________________________________________________________.
PROCEDURES:
Materials: a jar or can with an open end, rubber balloon, thin stick, ruler
Step 1: Follow instructions as to how to cut balloon and attach it to the top of the jar.
Step 2: Carefully attach the small stick (dry spaghetti) to the middle of the balloon cover.
Step 3: Align the ruler so the stick is pointing to a number.
Step 4: Leave in an area undisturbed for a week and make daily observations.
Step 5: Record your daily observations and answer the questions below.

OBSERVATIONS:

Day

1

2

3

4

5

Reading
Actual
Did the daily readings remain constant every day? Why or why not?
Why do you think your observations were different?
Was there a relationship between air pressure and weather?

CONCLUSION: Based on my observations, _______________________________________________
___________________________________________________________________________________.
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Lesson Notes - Weather
Weather - the condition of the _____________________________________________________
_____________________________________________________________________
Atmosphere - _________________________________________________________________
Heat Energy - _________________________________________________________________
heat is spread in 3 ways:
1. _______________ - ______________________________________________
2. _______________ - ______________________________________________
3. _______________ - ______________________________________________
Greenhouse Effect - _______________________________________________________
Global temperature variations -

Air Pressure - ________________________________________________________________
- ________________________________________________________________
3 factors affecting air pressure:
1. _______________ - _____________________________________________
2. _______________ - _____________________________________________
3. _______________ - _____________________________________________
Barometer - ____________________________________________________________
Wind - ______________________________________________________________________
2 types of wind
1. _______________ - _____________________________________________
_______________ - _____________________________________________
_______________ - _____________________________________________
2. _______________ - _____________________________________________
Anemometer - __________________________________________________________
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Moisture in the air - ____________________________________________________________
% RH = --------------------------------Psychrometer - ___________________________________________________________
Clouds - _____________________________________________________________________
3 Types of clouds:
1. _______________ - ____________________________________________________
2. _______________ - ____________________________________________________
3. _______________ - ____________________________________________________
Other cloud words:
4. alto - ________________________________________________________________
5. nimbo or nimbus - ______________________________________________________
5 Types of precipitation
1. _______________ - ____________________________________________________
2. _______________ - ____________________________________________________
3. _______________ - ____________________________________________________
4. _______________ - ____________________________________________________
5. _______________ - ____________________________________________________
Weather Forecasting
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TOPIC 11: CLIMATE
Weekly Challenge: I’m a breeze or a squall, a cyclone or gale, I am what is measured, on the Beaufort scale.

______________________________________________________________________

Helmut Erich Landsberg
February 9, 1906 – December 6, 1985
He was a noted and influential climatologist
who published many works on air pollution.
He was the first to write about the use of
statistical analysis in the field of climatology.
______________________________________________________________________

Key Terms
air pressure

Meanings
_______________________________________________
_______________________________________________

atmosphere

_______________________________________________
_______________________________________________

climate

_______________________________________________
_______________________________________________

conduction

_______________________________________________
_______________________________________________

convection

_______________________________________________
_______________________________________________

Coriolis Effect

_______________________________________________
_______________________________________________

greenhouse effect

_______________________________________________
_______________________________________________

interglacial

_______________________________________________
_______________________________________________

microclimate

_______________________________________________
_______________________________________________

radiation

_______________________________________________
________________________________________________
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Home Activity: Climate
Fill a glass about half-way with water. Mark a line on the outside of the glass at the water level. Add several
ice cubes and make another mark at the new water level. Now wait until the ice completely melts. Make
another line at the new water level. Look at your glass and think about the following question. If all the
icebergs in the world melted, what would happen to the sea levels? Explain your answer using your
activity. Illustrate or describe your observations.

Additional Space:
Use the space below to take notes of the video(s) we watch in class as well as additional notes.
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Laboratory Activity: Climate
PROBLEM: How does location affect the climate of an area?
HYPOTHESIS: I think _____________________________________________________________
_____________________________________________________________________________.
PROCEDURES:
Materials: Climate Factor table below and climate map on following page.
Step 1: Familiarize yourself with the information below.
Step 2: Using the information and the map, predict the climate at each location.
FACTOR
Latitude

TEMPERATURE

PRECIPITATION

as latitude increases,

0o & 60o N & S – wetter

temperature decreases

30o & 90o N & S – drier

as altitude (elevation) increases,

Altitude

temperature decreases

_____

when near center,
Large Landmass Center

wide range in daily and annual
temperature changes

Large Mountain

it is drier

windward side – cooler

windward side – wetter

leeward side – warmer

leeward side – drier
near ocean – wetter,

east coast – warmer

Ocean or Large Water Body

when near center,

especially on windward side of

west coast – cooler

water body
this determines windward

Prevailing Wind

--------

or leeward

OBSERVATIONS:
Describe the temperature and precipitation at each of the following locations on the map.
Location

A

B

C

D

E

F

Temperature
Precipitation
CONCLUSION: Based on my observations, _______________________________________________
___________________________________________________________________________________.
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Laboratory Activity: Climate
Use the map below to help you determine the climate (temperature and precipitation) of each area.

North

60o

C
D
A

30o

B

(Land)

(Sea)

West

E

0o

East

F

30o

60o

N
= Mountains

South
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Lesson Notes - Climate
Climate - ______________________________________________________________________
described in terms of _______________________________________________________
3 Factors affecting temperature
latitude - ________________________________________________________________
- __________________________________________________________

elevation - _______________________________________________________________
- __________________________________________________________

ocean currents - ___________________________________________________________
- __________________________________________________________

3 Factors affecting precipitation
latitude - ________________________________________________________________
- __________________________________________________________
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landmass - _______________________________________________________________
- __________________________________________________________

mountains - ______________________________________________________________
windward - __________________________
leeqward - ___________________________

Coriolis Effect - _______________________________________________________________
Northern _______________________________________________________________
Southern _______________________________________________________________
High Pressure over New Jersey (Northern Hemisphere):

Global Wind Patterns

Low Pressure:

Major Climate Zones
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Major Climate Zones
1. Polar - _______________________________________
2. Temperate - ___________________________________
3. Tropical - _____________________________________
Seasons
- _____________________________________________________________________
- _____________________________________________________________________

Climate change
Ice ages - ________________________________________________________________
- ______________________________________________________________________
Global warming - __________________________________________________________
- ______________________________________________________________________
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TOPIC 12: BIOMES
Weekly Challenge: This is an area with little rain; so you’re unlikely to see many trees; Kalahari, Negev, Atacama;
Gobi and Sahara – what are all these?

______________________________________________________________________

Robert Harding Whittaker
December 27, 1920 – October 20, 1980
He was an American plant ecologist who proposed
the Whittaker Biome Classification.
His classification system uses temperature and
precipitation as controlling factors.

______________________________________________________________________

Key Terms
biogeography

Meanings
_______________________________________________
_______________________________________________

biome

_______________________________________________
_______________________________________________

canopy

_______________________________________________
_______________________________________________

conifer

_______________________________________________
_______________________________________________

dispersal

_______________________________________________
_______________________________________________

estuary

_______________________________________________
_______________________________________________

marine biome

_______________________________________________
_______________________________________________

permafrost

_______________________________________________
_______________________________________________

phytoplankton

_______________________________________________
________________________________________________

taiga

_______________________________________________
_______________________________________________
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Home Activity: Biomes
Find out what biome you live in. What two factors are used to classify it as that type of biome? Make
observations of where you live. Do your observations match up with the description of the biome?
Explain why or why not?

Additional Space:
Use the space below to take notes of the video(s) we watch in class as well as additional notes.
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Laboratory Activity: Biomes
PROBLEM: What are the two most important factors used in classifying biomes?
HYPOTHESIS: I think _____________________________________________________________
_____________________________________________________________________________.
PROCEDURES:
Materials: Whittaker climate classification graph.
Step 1: Calculate the average temperature and total precipitation of the locations below.

Note: Average = Sum (add all temperatures together) / 12 (months)
Step 2: Using the climate classification graph, identify the biome type of each location from your data.
Step 3: Determine the correct identity of locations A, B, C, and D using the following actual locations in the
world: Singapore (tropical rain forest), Aswan (desert), Peoria (temperate forest), Barrow (tundra)
OBSERVATIONS:
Note the average monthly temperature and total precipitation for the following four locations.
Location

J

F

M

A

M

J

J

A

S

O

N

D

A (0C)

15

20

25

30

35

35

35

30

25

25

20

20

A (cm)

0

0

0

0

0

0

0

0

0

0

0

0

-25

-22

-20

-15

-10

0

8

10

5

0

-20

-25

B (cm)

3

3

6

6

9

12

9

6

6

6

3

3

C (0C)

22

22

23

24

25

26

27

28

27

26

25

24

C (cm)

35

25

28

27

26

27

27

30

29

30

35

38

D (0C)

-5

0

5

10

15

20

20

25

20

15

10

0

D (cm)

8

7

10

11

13

11

10

10

15

10

8

7

B

(0C)

Location

Biome Type

Av./Tot.

Actual Location

A
B
C
D

CONCLUSION: Based on my observations, ______________________________________________
___________________________________________________________________________________
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Lesson Notes - Biomes
Biogeography - _________________________________________________________________
Biome - _______________________________________________________________________
6 Major Land Biomes
1. Tundra
climate - _________________________________________________________________
flora - ___________________________________________________________________
fauna - __________________________________________________________________
2. Coniferous Forest
climate - _________________________________________________________________
flora - ___________________________________________________________________
fauna - __________________________________________________________________
3. Deciduous Forest
climate - _________________________________________________________________
flora - ___________________________________________________________________
fauna - __________________________________________________________________
4. Tropical Rain Forest
climate - _________________________________________________________________
flora - ___________________________________________________________________
fauna - __________________________________________________________________
5. Grassland
climate - _________________________________________________________________
flora - ___________________________________________________________________
fauna - __________________________________________________________________
6. Desert
climate - _________________________________________________________________
flora - ___________________________________________________________________
fauna - __________________________________________________________________
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Water Biomes
1. Marine
climate - _________________________________________________________________
flora - ___________________________________________________________________
fauna - __________________________________________________________________
2. Freshwater
climate - _________________________________________________________________
flora - ___________________________________________________________________
fauna - __________________________________________________________________
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STEM PROJECT #2
(SCIENCE, TECHNOLOGY, ENGINEERING, MATHEMATICS)

At the end of each unit of study, you have the opportunity to put your knowledge into practice. You will be
given a project to complete with limited time and resources. To accomplish this task, you will be working
as a team to accomplish a set of specific goals.

The GOAL of this project is to:

Build a durable, working anemometer

Follow the specific guidelines and instructions provided in class.
You will be scored and evaluated according to the requirements below:
1. Using the materials provided in class, construct an anemometer to measure wind velocity.
2. The anemometer should be able to fit within a box measuring 25 cm on each side.
3. The anemometer must be free-standing (it may not be held during the competition).
4. The anemometer must be equipped with a method of measuring the wind velocity.
5. The anemometer must work with a gentle breeze prior to being exposed to harsh winds.
6. Working anemometers will be exposed to high velocity winds for up to one minute.
7. The anemometer that both works and survives the longest will be the winning team.

You will be provided resources to assist you in meeting your goal.
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STEM Project
Video Notes:
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STEM Project
Planning Page:
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STEM Project
Final Design:
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Winter Animals
When the ponds were firmly frozen, they afforded not only new and shorter routes to many points, but
new views from their surfaces of the familiar landscape around them. When I crossed Flint's Pond, after it
was covered with snow, though I had often paddled about and skated over it, it was so unexpectedly wide
and so strange that I could think of nothing but Baffin's Bay. The Lincoln hills rose up around me at the
extremity of a snowy plain, in which I did not remember to have stood before; and the fishermen, at an
indeterminable distance over the ice, moving slowly about with their wolfish dogs, passed for sealers, or
Esquimaux, or in misty weather loomed like fabulous creatures, and I did not know whether they were
giants or pygmies. I took this course when I went to lecture in Lincoln in the evening, travelling in no road
and passing no house between my own hut and the lecture room. In Goose Pond, which lay in my way, a
colony of muskrats dwelt, and raised their cabins high above the ice, though none could be seen abroad
when I crossed it. Walden, being like the rest usually bare of snow, or with only shallow and interrupted
drifts on it, was my yard where I could walk freely when the snow was nearly two feet deep on a level
elsewhere and the villagers were confined to their streets. There, far from the village street, and except at
very long intervals, from the jingle of sleigh-bells, I slid and skated, as in a vast moose-yard well trodden,
overhung by oak woods and solemn pines bent down with snow or bristling with icicles.
For sounds in winter nights, and often in winter days, I heard the forlorn but melodious note of a
hooting owl indefinitely far; such a sound as the frozen earth would yield if struck with a suitable plectrum,
the very lingua vernacula of Walden Wood, and quite familiar to me at last, though I never saw the bird while
it was making it. I seldom opened my door in a winter evening without hearing it; Hoo hoo hoo, hoorer,
hoo, sounded sonorously, and the first three syllables accented somewhat like how der do; or sometimes hoo,
hoo only. One night in the beginning of winter, before the pond froze over, about nine o'clock, I was startled
by the loud honking of a goose, and, stepping to the door, heard the sound of their wings like a tempest in
the woods as they flew low over my house. They passed over the pond toward Fair Haven, seemingly
deterred from settling by my light, their commodore honking all the while with a regular beat. Suddenly an
unmistakable cat-owl from very near me, with the most harsh and tremendous voice I ever heard from any
inhabitant of the woods, responded at regular intervals to the goose, as if determined to expose and disgrace
this intruder from Hudson's Bay by exhibiting a greater compass and volume of voice in a native, and boohoo him out of Concord horizon. What do you mean by alarming the citadel at this time of night
consecrated to me? Do you think I am ever caught napping at such an hour, and that I have not got lungs
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and a larynx as well as yourself? Boo-hoo, boo-hoo, boo-hoo! It was one of the most thrilling discords I ever
heard. And yet, if you had a discriminating ear, there were in it the elements of a concord such as these
plains never saw nor heard.
I also heard the whooping of the ice in the pond, my great bed-fellow in that part of Concord, as if it
were restless in its bed and would fain turn over, were troubled with flatulency and had dreams; or I was
waked by the cracking of the ground by the frost, as if some one had driven a team against my door, and in
the morning would find a crack in the earth a quarter of a mile long and a third of an inch wide.
Sometimes I heard the foxes as they ranged over the snow-crust, in moonlight nights, in search of a
partridge or other game, barking raggedly and demoniacally like forest dogs, as if laboring with some
anxiety, or seeking expression, struggling for light and to be dogs outright and run freely in the streets; for if
we take the ages into our account, may there not be a civilization going on among brutes as well as men?
They seemed to me to be rudimental, burrowing men, still standing on their defence, awaiting their
transformation. Sometimes one came near to my window, attracted by my light, barked a vulpine curse at
me, and then retreated.
Usually the red squirrel (Sciurus Hudsonius) waked me in the dawn, coursing over the roof and up and
down the sides of the house, as if sent out of the woods for this purpose. In the course of the winter I
threw out half a bushel of ears of sweet corn, which had not got ripe, on to the snow-crust by my door, and
was amused by watching the motions of the various animals which were baited by it. In the twilight and the
night the rabbits came regularly and made a hearty meal. All day long the red squirrels came and went, and
afforded me much entertainment by their manoeuvres. One would approach at first warily through the
shrub oaks, running over the snow-crust by fits and starts like a leaf blown by the wind, now a few paces
this way, with wonderful speed and waste of energy, making inconceivable haste with his "trotters," as if it
were for a wager, and now as many paces that way, but never getting on more than half a rod at a time; and
then suddenly pausing with a ludicrous expression and a gratuitous somerset, as if all the eyes in the
universe were eyed on him—for all the motions of a squirrel, even in the most solitary recesses of the
forest, imply spectators as much as those of a dancing girl—wasting more time in delay and circumspection
than would have sufficed to walk the whole distance—I never saw one walk—and then suddenly, before
you could say Jack Robinson, he would be in the top of a young pitch pine, winding up his clock and
chiding all imaginary spectators, soliloquizing and talking to all the universe at the same time—for no
reason that I could ever detect, or he himself was aware of, I suspect. At length he would reach the corn,
and selecting a suitable ear, frisk about in the same uncertain trigonometrical way to the topmost stick of my
wood-pile, before my window, where he looked me in the face, and there sit for hours, supplying himself
with a new ear from time to time, nibbling at first voraciously and throwing the half-naked cobs about; till at
length he grew more dainty still and played with his food, tasting only the inside of the kernel, and the ear,
which was held balanced over the stick by one paw, slipped from his careless grasp and fell to the ground,
when he would look over at it with a ludicrous expression of uncertainty, as if suspecting that it had life,
with a mind not made up whether to get it again, or a new one, or be off; now thinking of corn, then
listening to hear what was in the wind. So the little impudent fellow would waste many an ear in a forenoon;
till at last, seizing some longer and plumper one, considerably bigger than himself, and skilfully balancing it,
he would set out with it to the woods, like a tiger with a buffalo, by the same zig-zag course and frequent
pauses, scratching along with it as if it were too heavy for him and falling all the while, making its fall a
diagonal between a perpendicular and horizontal, being determined to put it through at any rate;—a
singularly frivolous and whimsical fellow;—and so he would get off with it to where he lived, perhaps carry
it to the top of a pine tree forty or fifty rods distant, and I would afterwards find the cobs strewn about the
woods in various directions.
At length the jays arrive, whose discordant screams were heard long before, as they were warily making
their approach an eighth of a mile off, and in a stealthy and sneaking manner they flit from tree to tree,
nearer and nearer, and pick up the kernels which the squirrels have dropped. Then, sitting on a pitch pine
bough, they attempt to swallow in their haste a kernel which is too big for their throats and chokes them;
and after great labor they disgorge it, and spend an hour in the endeavor to crack it by repeated blows with
their bills. They were manifestly thieves, and I had not much respect for them; but the squirrels, though at
first shy, went to work as if they were taking what was their own.
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Meanwhile also came the chickadees in flocks, which, picking up the crumbs the squirrels had dropped,
flew to the nearest twig and, placing them under their claws, hammered away at them with their little bills,
as if it were an insect in the bark, till they were sufficiently reduced for their slender throats. A little flock of
these titmice came daily to pick a dinner out of my woodpile, or the crumbs at my door, with faint flitting
lisping notes, like the tinkling of icicles in the grass, or else with sprightly day day day, or more rarely, in
spring-like days, a wiry summery phe-be from the woodside. They were so familiar that at length one alighted
on an armful of wood which I was carrying in, and pecked at the sticks without fear. I once had a sparrow
alight upon my shoulder for a moment while I was hoeing in a village garden, and I felt that I was more
distinguished by that circumstance than I should have been by any epaulet I could have worn. The squirrels
also grew at last to be quite familiar, and occasionally stepped upon my shoe, when that was the nearest
way.
When the ground was not yet quite covered, and again near the end of winter, when the snow was
melted on my south hillside and about my wood-pile, the partridges came out of the woods morning and
evening to feed there. Whichever side you walk in the woods the partridge bursts away on whirring wings,
jarring the snow from the dry leaves and twigs on high, which comes sifting down in the sunbeams like
golden dust, for this brave bird is not to be scared by winter. It is frequently covered up by drifts, and, it is
said, "sometimes plunges from on wing into the soft snow, where it remains concealed for a day or two." I
used to start them in the open land also, where they had come out of the woods at sunset to "bud" the wild
apple trees. They will come regularly every evening to particular trees, where the cunning sportsman lies in
wait for them, and the distant orchards next the woods suffer thus not a little. I am glad that the partridge
gets fed, at any rate. It is Nature's own bird which lives on buds and diet drink.
In dark winter mornings, or in short winter afternoons, I sometimes heard a pack of hounds threading all
the woods with hounding cry and yelp, unable to resist the instinct of the chase, and the note of the
hunting-horn at intervals, proving that man was in the rear. The woods ring again, and yet no fox bursts
forth on to the open level of the pond, nor following pack pursuing their Actæon. And perhaps at evening I
see the hunters returning with a single brush trailing from their sleigh for a trophy, seeking their inn. They
tell me that if the fox would remain in the bosom of the frozen earth he would be safe, or if he would run
in a straight line away no foxhound could overtake him; but, having left his pursuers far behind, he stops to
rest and listen till they come up, and when he runs he circles round to his old haunts, where the hunters
await him. Sometimes, however, he will run upon a wall many rods, and then leap off far to one side, and he
appears to know that water will not retain his scent. A hunter told me that he once saw a fox pursued by
hounds burst out on to Walden when the ice was covered with shallow puddles, run part way across, and
then return to the same shore. Ere long the hounds arrived, but here they lost the scent. Sometimes a pack
hunting by themselves would pass my door, and circle round my house, and yelp and hound without
regarding me, as if afflicted by a species of madness, so that nothing could divert them from the pursuit.
Thus they circle until they fall upon the recent trail of a fox, for a wise hound will forsake everything else
for this. One day a man came to my hut from Lexington to inquire after his hound that made a large track,
and had been hunting for a week by himself. But I fear that he was not the wiser for all I told him, for every
time I attempted to answer his questions he interrupted me by asking, "What do you do here?" He had lost
a dog, but found a man.
One old hunter who has a dry tongue, who used to come to bathe in Walden once every year when the
water was warmest, and at such times looked in upon me, told me that many years ago he took his gun one
afternoon and went out for a cruise in Walden Wood; and as he walked the Wayland road he heard the cry
of hounds approaching, and ere long a fox leaped the wall into the road, and as quick as thought leaped the
other wall out of the road, and his swift bullet had not touched him. Some way behind came an old hound
and her three pups in full pursuit, hunting on their own account, and disappeared again in the woods. Late
in the afternoon, as he was resting in the thick woods south of Walden, he heard the voice of the hounds
far over toward Fair Haven still pursuing the fox; and on they came, their hounding cry which made all the
woods ring sounding nearer and nearer, now from Well Meadow, now from the Baker Farm. For a long
time he stood still and listened to their music, so sweet to a hunter's ear, when suddenly the fox appeared,
threading the solemn aisles with an easy coursing pace, whose sound was concealed by a sympathetic rustle
of the leaves, swift and still, keeping the round, leaving his pursuers far behind; and, leaping upon a rock
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amid the woods, he sat erect and listening, with his back to the hunter. For a moment compassion
restrained the latter's arm; but that was a short-lived mood, and as quick as thought can follow thought his
piece was levelled, and whang!—the fox, rolling over the rock, lay dead on the ground. The hunter still kept
his place and listened to the hounds. Still on they came, and now the near woods resounded through all
their aisles with their demoniac cry. At length the old hound burst into view with muzzle to the ground, and
snapping the air as if possessed, and ran directly to the rock; but, spying the dead fox, she suddenly ceased
her hounding as if struck dumb with amazement, and walked round and round him in silence; and one by
one her pups arrived, and, like their mother, were sobered into silence by the mystery. Then the hunter
came forward and stood in their midst, and the mystery was solved. They waited in silence while he skinned
the fox, then followed the brush a while, and at length turned off into the woods again. That evening a
Weston squire came to the Concord hunter's cottage to inquire for his hounds, and told how for a week
they had been hunting on their own account from Weston woods. The Concord hunter told him what he
knew and offered him the skin; but the other declined it and departed. He did not find his hounds that
night, but the next day learned that they had crossed the river and put up at a farmhouse for the night,
whence, having been well fed, they took their departure early in the morning.
The hunter who told me this could remember one Sam Nutting, who used to hunt bears on Fair Haven
Ledges, and exchange their skins for rum in Concord village; who told him, even, that he had seen a moose
there. Nutting had a famous foxhound named Burgoyne—he pronounced it Bugine—which my informant
used to borrow. In the "Wast Book" of an old trader of this town, who was also a captain, town-clerk, and
representative, I find the following entry. Jan. 18th, 1742-3, "John Melven Cr. by 1 Grey Fox 0—2—3";
they are not now found here; and in his ledger, Feb, 7th, 1743, Hezekiah Stratton has credit "by 1/2 a Catt
skin 0—1—4-1/2"; of course, a wild-cat, for Stratton was a sergeant in the old French war, and would not
have got credit for hunting less noble game. Credit is given for deerskins also, and they were daily sold. One
man still preserves the horns of the last deer that was killed in this vicinity, and another has told me the
particulars of the hunt in which his uncle was engaged. The hunters were formerly a numerous and merry
crew here. I remember well one gaunt Nimrod who would catch up a leaf by the roadside and play a strain
on it wilder and more melodious, if my memory serves me, than any hunting-horn.
At midnight, when there was a moon, I sometimes met with hounds in my path prowling about the
woods, which would skulk out of my way, as if afraid, and stand silent amid the bushes till I had passed.
Squirrels and wild mice disputed for my store of nuts. There were scores of pitch pines around my
house, from one to four inches in diameter, which had been gnawed by mice the previous winter—a
Norwegian winter for them, for the snow lay long and deep, and they were obliged to mix a large
proportion of pine bark with their other diet. These trees were alive and apparently flourishing at
midsummer, and many of them had grown a foot, though completely girdled; but after another winter such
were without exception dead. It is remarkable that a single mouse should thus be allowed a whole pine tree
for its dinner, gnawing round instead of up and down it; but perhaps it is necessary in order to thin these
trees, which are wont to grow up densely.
The hares (Lepus Americanus) were very familiar. One had her form under my house all winter, separated
from me only by the flooring, and she startled me each morning by her hasty departure when I began to
stir—thump, thump, thump, striking her head against the floor timbers in her hurry. They used to come
round my door at dusk to nibble the potato parings which I had thrown out, and were so nearly the color of
the ground that they could hardly be distinguished when still. Sometimes in the twilight I alternately lost and
recovered sight of one sitting motionless under my window. When I opened my door in the evening, off
they would go with a squeak and a bounce. Near at hand they only excited my pity. One evening one sat by
my door two paces from me, at first trembling with fear, yet unwilling to move; a poor wee thing, lean and
bony, with ragged ears and sharp nose, scant tail and slender paws. It looked as if Nature no longer
contained the breed of nobler bloods, but stood on her last toes. Its large eyes appeared young and
unhealthy, almost dropsical. I took a step, and lo, away it scud with an elastic spring over the snow-crust,
straightening its body and its limbs into graceful length, and soon put the forest between me and itself—the
wild free venison, asserting its vigor and the dignity of Nature. Not without reason was its slenderness. Such
then was its nature. (Lepus, levipes, light-foot, some think.)
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What is a country without rabbits and partridges? They are among the most simple and indigenous
animal products; ancient and venerable families known to antiquity as to modern times; of the very hue and
substance of Nature, nearest allied to leaves and to the ground—and to one another; it is either winged or it
is legged. It is hardly as if you had seen a wild creature when a rabbit or a partridge bursts away, only a
natural one, as much to be expected as rustling leaves. The partridge and the rabbit are still sure to thrive,
like true natives of the soil, whatever revolutions occur. If the forest is cut off, the sprouts and bushes
which spring up afford them concealment, and they become more numerous than ever. That must be a
poor country indeed that does not support a hare. Our woods teem with them both, and around every
swamp may be seen the partridge or rabbit walk, beset with twiggy fences and horse-hair snares, which
some cow-boy tends.

Please Note: The full account can be found in the Public Domain through the Gutenberg Project:
www.gutenberg.org
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After reading the chapter from Thoreau’s book, answer the following questions:
1. At the beginning of this passage, what happens to Walden Pond which provides the author a different
perspective of his surroundings?
A. it bubbles
B. it dries up

C. it freezes
D. drains away

2. The author uses personification to describe the ice in the pond. As it makes noise in the night, he
suggested it was “troubled with flatulency.” What does this mean?
A. it had gas
B. it was thawing

C. the ice was getting thicker
D. the ice was being covered with snow

3. When the red squirrel is introduced for the first time, it is followed by the term Sciurus Hudsonius. What
is this term? Terms like this are used each time a new animal is mentioned.
A. another name for the animal
B. the scientific name for the animal

C. the genus and species name
D. all of these are correct

4. How often did the hunter bathe in Walden?
A. weekly
B. daily

C. once every year
D. never

5. What is the main purpose of this text? What does the author spend his time observing? Why do you
think he is doing this?
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
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UNIT 3: CONSERVATION
Topic 13: Erosion and Deposition
Topic 14: Soils
Topic 15: Fossil Fuels
Topic 16: Conservation
Topic 17: Pollution
Topic 18: Natural Disasters
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TOPIC 13: EROSION AND DEPOSITION
Weekly Challenge: What has a mouth but does not speak, a bed but never sleeps?

______________________________________________________________________

James Hutton
June 3 1726 – March 26, 1797
He was a Scottish geologist known as
the “Father of Modern Geology.”
He originated the theory of uniformitarianism,
a fundamental principle of geology.
______________________________________________________________________

Key Terms
delta

Meanings
______________________________________________
______________________________________________

deposition

______________________________________________
______________________________________________

drumlin

______________________________________________
______________________________________________

erosion

______________________________________________
______________________________________________

load

______________________________________________
______________________________________________

loess

______________________________________________
______________________________________________

mass wasting

______________________________________________
______________________________________________

moraine

______________________________________________
______________________________________________

spit

______________________________________________
______________________________________________

till

______________________________________________
______________________________________________
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Home Activity: Erosion and Deposition
Look around your yard or neighborhood. Make a note of any evidence of erosion or deposition. These
could be very small or very large examples. List these observations in your notebook and explain how
they happened.

Additional Space:
Use the space below to take notes of the video(s) we watch in class as well as additional notes.
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Laboratory Activity: Erosion and Deposition
PROBLEM: What is the relationship between slope and the speed (or rate) of erosion?
HYPOTHESIS: I think _____________________________________________________________.
PROCEDURES:
Materials: Stream table, water, sediment (sand and gravel), wood blocks, buckets
Step 1: Set up the stream table with moist sediment in the top half (~2 cm deep) as directed by the teacher.
Step 2: Put one block under the top of the stream table and open the water valve.
Step 3: Observe the stream patterns that develop and draw an aerial view of what you see.
Step 4: Make a note of the amount and size of sediment that is deposited at the stream’s mouth.
Step 5: Return the sediment to the top half of the stream table, and repeat with two blocks, then three.
Step 6: Record your observations. Note the shape of the path taken by the water as well as the size and
quantity of particles carried during each of the trials.
OBSERVATIONS:
Table 1 (0 blocks)

Table 2 (1 block)

Table 3 (2 blocks)

Table 4 (3 blocks)

__________

__________

__________

__________

__________

__________

particle sizes:
__________
relative quantity:
__________

CONCLUSION: Based on my observations, __________________________________________
________________________________________________________________________________.
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Laboratory Activity: Watershed Management
PROBLEM: How can erosion from flowing water be reduced?
HYPOTHESIS: I think _____________________________________________________________.
PROCEDURES:
Materials: Stream table, water, sediment (sand and gravel), wood blocks, buckets
Step 1: Set up the stream table with moist sediment in the top half (~2 cm deep) as directed by the teacher.
Step 2: Set the height of the table for the greatest erosion.
Step 3: Using various materials provided, develop a method of minimizing erosion.
Step 4: Compare your results with the results of your classmates.
OBSERVATIONS:
Table 1

Table 2

Table 3

Table 4

__________

__________

__________

__________

__________

__________

particle sizes:
__________
relative quantity:
__________

Which method was the most successful? Explain why?

CONCLUSION: Based on my observations, __________________________________________
________________________________________________________________________________.
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Lesson Notes - Erosion and Deposition
Erosion - _____________________________________________________________________
Deposition - ___________________________________________________________________
5 agents of erosion (& deposition)
1. ______________________________
2. ______________________________
3. ______________________________
4. ______________________________
5. ______________________________
2 other agents of erosion:
_______________________________________________________________________
1. Gravity - ____________________________________________________________________
examples:
1. ________________________
2. ________________________
3. ________________________
2. Wind erosion - ________________________________________________________________
deflation - _______________________________________________________________
_________________________________________________________________
abrasion - ________________________________________________________________
Wind deposition
dunes - __________________________________________________________________
loess - ___________________________________________________________________
3. Running Water
3 forms of ______________________
1. Runoff - ________________________________________________________________
factors affecting runoff include:
a. ______________________
b. ______________________
c. ______________________
formations from runoff:
a. ______________________
b. ______________________
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2. Streams - _____________________________________________________________
- ________________________________________________________________
streamload - ______________________________________________________________
3. Rivers - _______________________________________________________________
tributaries - ________________________________________________________
watershed - ________________________________________________________
4. Ice - ______________________________________________________________________
valley glacier - ____________________________________________________________
continental glacier - ________________________________________________________
features:
_______________ - ________________________________________________
_______________ - ________________________________________________
_______________ - ________________________________________________
_______________ - ________________________________________________
5. Waves - _____________________________________________________________________
_______________________________________________________________________

124

TOPIC 14: SOILS
Weekly Challenge: How much soil is in a hole that measures 2 meters deep, 1 meter wide, and 0.5 meter long?

______________________________________________________________________

Vasily Dokuchaev
March 1, 1846 – November 8, 1903
He was a Russian geologist credited with
laying the foundations of soil science (pedology).
He created the first soil classification system
based on five factors affecting soil formation.
______________________________________________________________________

Key Terms
bedrock

Meanings
___________________________________________________
___________________________________________________

horizon

___________________________________________________
___________________________________________________

humus

___________________________________________________
___________________________________________________

leaching

___________________________________________________
___________________________________________________

pore space

___________________________________________________
___________________________________________________

residual soil

___________________________________________________
___________________________________________________

soil profile

___________________________________________________
___________________________________________________

subsoil

___________________________________________________
___________________________________________________

topsoil

___________________________________________________
___________________________________________________

transported soil

___________________________________________________
___________________________________________________
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Home Activity: Soil
Find a place outside where you can either dig a small hole or see soil at the surface. If you have a
garden, this would be a great place. Obtain a handful of soil. Use your senses and squeeze it, feel it, smell
it, and look at its color. Record your observations in detail below. Now either go somewhere else or talk
to someone else who got a sample from a different location. Compare and contrast your sample and
theirs. What do you think might explain any differences between the samples?

Additional Space:
Use the space below to take notes of the video(s) we watch in class as well as additional notes.
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Laboratory Activity: Soil Porosity
PROBLEM: How does the particle size of soil affect its porosity (open space between particles)?
HYPOTHESIS: I think _____________________________________________________________.
PROCEDURES:
Materials: (3) 250ml beakers, graduated cylinder, small beads, marbles, golf balls (enough of each to fill a 250 ml beaker)
Step 1: Fill one of your beakers with small beads (to simulate smaller soil particle sizes).
Step 2: Fill a second beaker with marbles and the third with golf balls (to simulate larger particles).
Step 3: Using a graduate, measure the amount of water you are able to put into each beaker to fill it.
Step 4: Calculate the % porosity using the equation found below and record it.
Step 5: When finished, carefully clean, dry, separate, and return your materials.
OBSERVATIONS:

beaker volume
200ml

Beaker 1

Beaker 2

Beaker 3

small particles

medium particles

large particles

water added (ml)
porosity %

Calculate:

volume of pores (amount of water added)
% porosity = -------------------------------------------------------------- X 100
volume of sample (amount in beaker when dry)

Which of the beakers held the greatest volume of water? Least?

How does this relate to the particle sizes?

How does this relate to porosity?

CONCLUSION: Based on my observations, __________________________________________
________________________________________________________________________________.
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Classroom Activity: Soil Texture
PROBLEM: How does the composition of soil determine its texture?
HYPOTHESIS: I think _____________________________________________________________.
PROCEDURES:
Materials: dry soil sample, soil sieve, calculator
Step 1: Place the dry soil sample into the soil sieve and shake for several minutes.
Step 2: Allow the soil to settle in the sieve for a few minutes before opening it to let the dust settle.
Step 3: Open each level carefully and empty contents into separate containers, then feel each.
Step 4: Divide the contents into sand, silt, and clay. Measure the mass of each of the three categories.
Step 5: Calculate the % of each, then determine the type of soil it is from the texture triangle below.
OBSERVATIONS:
Data:
Size

Mass(g)

% of Total

Sand:
Silt:
Clay:
TOTAL

According to the texture triangle, what type of soil is your sample?

CONCLUSION: Based on my observations, __________________________________________
________________________________________________________________________________.
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Lesson Notes - Soil
Soil - __________________________________________________________________________
capable of ________________________________________________________________
bedrock - _______________________________________________________________
humus - ________________________________________________________________
residual soil - ____________________________________________________________
transported soil - _________________________________________________________
Porosity - _____________________________________________________________________
- ______________________________________________________________________
Soil Texture - ___________________________________________________________________
- _______________________________________________________________________
clay - _____________________________________
silt - _____________________________________
sand - ____________________________________
gravel - ___________________________________
Loam - _______________________________________________________________________
- ______________________________________________________________________
Texture Triangle:
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Soil Horizon - ___________________________________________________________________
Soil Profile - ____________________________________________________________________
topsoil - _________________________________________________________________
__________________________________________________________________
subsoil - _________________________________________________________________
__________________________________________________________________
weathered rock - ___________________________________________________________
_________________________________________________________________
mature soil - ______________________________________________________________
_________________________________________________________________
4 Factors Affecting Soil Development
1. ______________________________________________________________________
2. ______________________________________________________________________
3. ______________________________________________________________________
4. ______________________________________________________________________
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TOPIC 15: FOSSIL FUELS
Weekly Challenge: What happens when you throw a white rock into the Red Sea?

______________________________________________________________________

Mikhail Vasilyevich Lomonosov
November 19, 1711 – April 15, 1765
He was a Russian scientist whose significant
geologic work was the book On the Strat of the Earth.
He was the first person to demonstrate the organic origin
of soil, peat, coal, petroleum, and amber.
______________________________________________________________________

Key Terms
anthracite

Meanings
___________________________________________________
___________________________________________________

bituminous coal

___________________________________________________
___________________________________________________

combustion

___________________________________________________
___________________________________________________

fossil fuel

___________________________________________________
___________________________________________________

hydrocarbon

___________________________________________________
___________________________________________________

lignite

___________________________________________________
___________________________________________________

natural gas

___________________________________________________
___________________________________________________

oil (crude)

___________________________________________________
___________________________________________________

peat

___________________________________________________
___________________________________________________

petrochemical

___________________________________________________
___________________________________________________
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Home Activity: Fossil Fuels
Find out how your home is heated. Do you have electric, oil, gas, wood, or coal heat? Try to find out
where your electric comes from. What power company? How do they produce their electricity? Are fossil
fuels used to power or heat your home directly or indirectly? How would your life be different without
fossil fuels?

Additional Space:
Use the space below to take notes of the video(s) we watch in class as well as additional notes.
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Laboratory Activity: Fossil Fuels
PROBLEM: How are fossil fuels arranged in deposits beneath the ground?
HYPOTHESIS: I think _______________________________________________________________
_______________________________________________________________________________.
PROCEDURES:
Materials: small bottle with cap, vegetable oil, colored water, sand
Step 1: Open the bottle with remaining materials nearby.
Step 2: Pour 25 ml of vegetable oil into the bottle.
Step 3: Pour 25 ml of water into the bottle.
Step 4: Pour 25 cm3 of gravel into the bottle.
Step 5: Record your observations.
Step 6: Shake the bottle vigorously then allow it to settle.
Step 7: Wash and return you materials while allowing the bottle to settle.
Step 8: Observe and record what takes place in the bottle.
OBSERVATIONS:
What did you observe during steps 2 through 4?
What did you observe after Step 6?

Illustrate and label the bottle after it has settled for several minutes.

Explain how this simulates a cross-section of fossil fuel deposits in the earth.

CONCLUSION: Based on my observations, ___________________________________________
_____________________________________________________________________________.
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Classroom Activity: Fracking
PROBLEM: How can additional gases be extracted (removed) from a geologic formation?
HYPOTHESIS: I think _______________________________________________________________
_______________________________________________________________________________.
PROCEDURES:
Materials: Erlenmeyer flask, rubber tubing, beaker, calcium carbonate, acetic acid, soap and water, goggles
Step 1: Set up your simulation device as indicated below.

chalk + acid

soap water

Step 2: Place the pieces of broken chalk into the flask. This simulates a geologic formation underground.
Step 3: Place the tube’s end into the soapy water. This simulates an extraction well. Observe and record.
Step 4: Now add acetic acid to your chalk formation. Observe and record.
Step 5: Carefully, hold the flask and gently agitate it and swirl it around. Keep the tube in the soapy water.
Step 6: After the gases have stopped, clean up as per teacher’s instructions.
OBSERVATIONS:
What did you observe after Step 3? Were any gases coming out of the chalk formation? Why / why not?

What did you observe after Step 4? Were any gases coming out of the chalk formation? Why / why not?

What did you observe after Step 5? Were any gases coming out of the chalk formation? Why / why not?

Explain how this lab simulates fracking?

CONCLUSION: Based on my observations, ___________________________________________
_____________________________________________________________________________.
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Lesson Notes – Fossil Fuels
Fossil Fuels - ___________________________________________________________________
Hydrocarbons - ____________________________________________________________
Combustion - ______________________________________________________________
3 Types of Fossil Fuel:
1. Coal - _________________________________________________________________
- ________________________________________________________________
1. ________________________________________________________________
__________________________________________________________________
__________________________________________________________________
2. ________________________________________________________________
__________________________________________________________________
__________________________________________________________________
3. ________________________________________________________________
__________________________________________________________________
__________________________________________________________________
4. ________________________________________________________________
__________________________________________________________________
__________________________________________________________________
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2. Oil - ___________________________________________________________________
- __________________________________________________________________
__________________________________________________________________
- ________________________________________________________________
3. Natural Gas - ____________________________________________________________
- _________________________________________________________________
- _________________________________________________________________
- _________________________________________________________________
Diagram of deposits:

Fossil Fuel Use - ________________________________________________________________
- _______________, _______________, _______________
- _______________________________________________________________
Petrochemicals - ________________________________________________________________
- _______________________________________________________________
Fracking - _____________________________________________________________________
_______________________________________________________________________
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TOPIC 16: CONSERVATION
Weekly Challenge: What is bigger when new and grows smaller with use?

______________________________________________________________________

John Muir
April 21, 1838 – December 24, 1914
He was a Scottish-American naturalist who was
an early advocate of wilderness preservation.
He is best remembered for helping preserve the
Yosemite Valley and founding the Sierra Club.
______________________________________________________________________

Key Terms
conservation

Meanings
___________________________________________________
___________________________________________________

consumption

___________________________________________________
___________________________________________________

deforestation

___________________________________________________
___________________________________________________

depletion

___________________________________________________
___________________________________________________

energy efficiency

___________________________________________________
___________________________________________________

recycling

___________________________________________________
___________________________________________________

reduce

___________________________________________________
___________________________________________________

reuse

___________________________________________________
___________________________________________________

saltwater intrusion

___________________________________________________
___________________________________________________

scarcity

___________________________________________________
___________________________________________________
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Home Activity: Conservation
This week at home, become more conscious of conserving your resources. Think about the material and
energy resources you use on a daily basis. During one day, try to keep track of these resources. Make a list
of all the food and physical items (solid, liquid, or gaseous) you use (from meals to clothes to tools). For
bonus points, investigate where some of these materials come from. Make another list of the items (solid,
liquid, or gaseous) you discard or eliminate. Then (for bonus points) investigate where they go. Think
about how you can reduce, reuse, and recycle. List a few ideas below and think about the environmental
impact (positive or negative) if everyone did (or didn’t do) the same thing.

Additional Space:
Use the space below to take notes of the video(s) we watch in class as well as additional notes.
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Laboratory Activity: Recycling Paper
PROBLEM: How effectively can materials be recycled for other purposes?
HYPOTHESIS: I think _____________________________________________________________.
PROCEDURES:
Materials: scrap paper, paper press, warm water, wax paper
Step 1: Obtain several sheets of used, scrap paper that have been thrown out or put into the recycling bin.
Step 2: Shred the paper into a bowl. (use a paper shredder or simply rip it as much as possible).
Step 3: Add warm water to the bowl of shredded paper so the water covers the paper completely.
Step 4: Allow the paper and water to sit overnight undisturbed.
Step 5: Place the paper-water mixture into a blender to create a paper pulp.
Step 6: Using a strainer, separate the pulp from the water and collect the pulp on wax paper.
Step 7: Place the pulp onto the paper press in any shape you wish and begin clamping the press.
Step 8: Tighten the clamps to remove as much water as possible. Allow to sit overnight.
Step 9: Open the press the next day and allow your recycled paper to dry one more day.
Step 10: Create a piece of art with your recycled paper.
OBSERVATIONS:
Find out what would have happened to the paper had you not used it for this activity?

Describe why you added the paper to warm water.

What have you created with your recycled paper?

CONCLUSION: Based on my observations, ____________________________________________
_____________________________________________________________________________.
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Classroom Activity: Trash to Treasure
PROBLEM: How can materials be recycled for other purposes?
HYPOTHESIS: I think _____________________________________________________________.
PROCEDURES:
Materials: items considered “garbage”
Step 1: Obtain several items from your “trash” or recycling bin. Please be sure they are “clean.”
Step 2: Using your reclaimed garbage, create something from it.
Step 3: Your creation can be something useful to serve a functional purpose or it can be artwork.
OBSERVATIONS:
Find out what would have happened to the materials had you not used it for this activity?

How have you prevented your material from becoming part of the waste stream?

Describe your creation below.

CONCLUSION: Based on my observations, ____________________________________________
_____________________________________________________________________________.
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Lesson Notes - Conservation
Conservation - _______________________________________________________________
- ___________________________________________________________________
- ___________________________________________________________________
Natural Resources - ___________________________________________________________
Non-renewable - _______________________________________________________
Renewable - __________________________________________________________
Consumption - ______________________________________________________________
- ___________________________________________________________________
- ___________________________________________________________________
- ___________________________________________________________________
Reduce - ___________________________________________________________________
- ___________________________________________________________________
- ___________________________________________________________________
Reuse - ____________________________________________________________________
- __________________________________________________________________
Recycle - __________________________________________________________________
- __________________________________________________________________
Landfill - __________________________________________________________________
diagram of landfill:

Sustainability - ______________________________________________________________
___________________________________________________________________
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TOPIC 17: POLLUTION
Weekly Challenge: What won’t break if you throw it off the tallest building, but will break if you place it in the ocean?

______________________________________________________________________

Rachel Louise Carson
May 27, 1907 – April 14, 1964
She was an American conservationist
best known for her book Silent Spring.
Her work inspired the environmental movement
and formation of the US EPA.
______________________________________________________________________

Key Terms
acid rain

Meanings
___________________________________________________
___________________________________________________

garbage

___________________________________________________
___________________________________________________

hazardous waste

___________________________________________________
___________________________________________________

inversion

___________________________________________________
___________________________________________________

pollution

___________________________________________________
___________________________________________________

radioactive waste

___________________________________________________
___________________________________________________

recovery facility

___________________________________________________
___________________________________________________

sanitary landfill

___________________________________________________
___________________________________________________

smog

___________________________________________________
___________________________________________________

thermal pollution

___________________________________________________
___________________________________________________
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Home Activity: Pollution
In our country, the most extreme form of pollution may be identified as a “Superfund Site.” Research
what this means and find out if any of these sites exist in New Jersey. Now think about Warren County.
What major sources of pollution can you identify within our own county. What can you do to prevent
pollution and how can you clean pollution up?

Additional Space:
Use the space below to take notes of the video(s) we watch in class as well as additional notes.
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Laboratory Activity: Oil Spill
PROBLEM: How can you stop an oil spill from flowing downstream without stopping the water?
HYPOTHESIS: I think _____________________________________________________________.
PROCEDURES:
Materials: Stream channel simulator, beaker, graduate, water, vegetable oil, cotton balls, straws, paper towels, filter paper,
other materials available to students in classroom
Step 1: Set up the stream channel simulator as directed
Step 2: Develop a plan with your team to prevent the oil from reaching the end of the stream channel.
Step 3: When ready, pour the water (200mL) and oil (20mL) into the top of the stream channel.
Step 4: Collect the water and oil at the end of the stream and measure the volumes of water and oil.
Step 5: Calculate the percentage of water collected (200mL = 100%) and oil stopped (20mL = 100%).
Step 6: The team with the greatest two percentages combined will have achieved the greatest success.

Describe what your lab
group decided to do.

OBSERVATIONS:

Data:

Initial Water
Volume (mL)

Final Water
Volume (mL)

% Collected

Initial Oil
Volume (mL)

Final Oil
Volume (mL)

% Stopped

Description:

Note: To calculate % collected: take the final volume and divide by the initial volume, then multiply by 100
Add two percentages together to equal success rating: ___________ %
CONCLUSION: Based on my observations, ______________________________________________
___________________________________________________________________________________.
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Classroom Activity: Water Quality
PROBLEM: How do I know if the school’s water is safe to drink?
HYPOTHESIS: I think _____________________________________________________________.
PROCEDURES:
Materials: Standards for Safe Drinking Water in NJ, school’s well water test results
Step 1: Read over the Standards for Safe Drinking Water in NJ.
Step 2: Investigate the drinking water test results for the school. They are publicly posted.
Step 3: Identify what the school’s water has been tested for.
Step 4: Compare the actual levels with the allowed levels.
Step 5: Answer the questions below.
OBSERVATIONS:
Does the state of NJ require school water to be tested?
Has the school’s water been tested for these things?
What contaminants have been detected in the school’s drinking water?

Do any of these contaminants exceed the RUL (Recommended Upper Limit)? If so, which ones?

Has the school’s drinking water been determined safe?
Do you drink the school’s water? Why or why not?

CONCLUSION: Based on my observations, ______________________________________________
___________________________________________________________________________________.
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Classroom Activity: Air Pollution
PROBLEM: How clean is the classroom’s air?
HYPOTHESIS: I think _____________________________________________________________.
PROCEDURES:
Materials: Petri dish, graph paper, stereo-microscope, petroleum jelly (like Vaseline)
Step 1: Obtain a Petri dish and spread a thin layer of petroleum jelly across the inside of the bottom dish.
Step 2: Place the open dish in a location to be sampled. Be sure to place a sign “Experiment in Progress.”
Step 3: After one week, close the dish and return it to the lab for examination.
Step 4: Open the dish and examine it under the stereo-microscope. Use the graph paper under the dish.
Step 5: Record your observations below.
Step 6: When you are finished, discard the dish according to your teacher’s directions.
OBSERVATIONS:
Where did you place your sampling dish?
Why did you choose that location?

Did you observe any large particles in your dish when you retrieved it?

Describe and illustrate what you observed under magnification.

Can you identify any of the particles? If so, what are they?

How can we improve the air quality in the school?

CONCLUSION: Based on my observations, ______________________________________________
___________________________________________________________________________________.
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Lesson Notes - Pollution
Pollution - _____________________________________________________________________
point-source - ____________________________________________________________
non-point source - _________________________________________________________
3 Types of Pollution:
1- Land Pollution:
- _______________________________________________________________
- _______________________________________________________________
- _______________________________________________________________
- _______________________________________________________________
- _______________________________________________________________
- _______________________________________________________________
2- Air Pollution:
- _______________________________________________________________
- _______________________________________________________________
- _______________________________________________________________
- _______________________________________________________________
- _______________________________________________________________
- _______________________________________________________________

3- Water Pollution:
- _______________________________________________________________
- _______________________________________________________________
- _______________________________________________________________
- _______________________________________________________________
- _______________________________________________________________
- _______________________________________________________________
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TOPIC 18: NATURAL DISASTERS
Weekly Challenge: Where do you find roads without vehicles, forests without trees, and cities without houses?

______________________________________________________________________

Walter Alvarez
October 3, 1940 –
He is an American geologist who developed
an interest in archaeological geology.
He is known for providing evidence for the
extinction of the dinosaurs with his Impact Theory.
______________________________________________________________________

Key Terms
blizzard

Meanings
___________________________________________________
___________________________________________________

drought

___________________________________________________
___________________________________________________

earthquake

___________________________________________________
___________________________________________________

famine

___________________________________________________
___________________________________________________

flood

___________________________________________________
___________________________________________________

hurricane

___________________________________________________
___________________________________________________

mud flow

___________________________________________________
___________________________________________________

tornado

___________________________________________________
___________________________________________________

tsunami

___________________________________________________
___________________________________________________

wild fire

___________________________________________________
___________________________________________________
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Home Activity: Natural Disasters
What would you do if a natural disaster struck today? Are you prepared at home? It could be a
hurricane, blizzard, flood, or another type of disaster. Read below to see if you are ready.

So, are you ready? Explain.
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Laboratory Activity: Hurricane Protection
PROBLEM: How can the shape of a building affect its ability to withstand high winds?
HYPOTHESIS: I think _____________________________________________________________.
PROCEDURES:
Materials: paper, scissors, tape, fan
Step 1: Construct a paper house using the instructions provided.
Step 2: Place your house on the table top.
Step 3: Observe what happens to the structure when the air is turned on.
Step 4: Modify your house to withstand the wind without being blown away or destroyed.
Step 5: Test your new structure, record your observations, and repeat.
Step 6: Compare your final structure with those around the class. Which design was most effective?

Air

Paper House

OBSERVATIONS:
What happened to your original paper house when the air was turned on?

What was your first modification to your paper home? Was it effective? Why or why not?

How did you further modify your paper house? Was it effective? What else could you do to help?

CONCLUSION: Based on my observations, ___________________________________________
____________________________________________________________________________.
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Laboratory Activity: Flood Protection
PROBLEM: How can a home design be modified to survive extreme flooding?
HYPOTHESIS: I think _____________________________________________________________.
PROCEDURES:
Materials: paper, stream table, water source
Step 1: Construct a paper house using the instructions provided.
Step 2: Make modifications to your home using materials provided.
Step 3: Place your home along the “river-front” property assigned to you.
Step 4: Turn on water to simulate a flood. Observe everyone’s home and record what happens.
Step 5: Repeat process, this time selecting “ocean-front” property.
Step 6: Your teacher will simulate high tide flooding with a “storm surge.”
Step 7: Observe everyone’s home and record what happens.

River

Ocean

OBSERVATIONS:
What modification did you make to your home?

Was it effective? Why or why not?

How did your home compare to other homes?

What did you observe to be the best modification? How would you design your home differently? Why?

CONCLUSION: Based on my observations, ___________________________________________
____________________________________________________________________________.
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Trace this pattern on a piece of scrap paper. Cut it out along the solid lines, fold along the dotted lines and
tape it together on the inside. This is the structure you will use for the laboratory activity.
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Lesson Notes – Natural Disasters
Natural Disasters - ______________________________________________________________
_______________________________________________________________________
List of disasters (__________________)
1. ____________________ - ______________________________
2. ____________________ - ______________________________
3. ____________________ - ______________________________
4. ____________________ - ______________________________
5. ____________________ - ______________________________
Disasters caused by internal processes
3 ____________________________ forces
1. ______________________________________________________________
2. ______________________________________________________________
3. ______________________________________________________________
Disasters caused by surface processes
3 ____________________________ forces
1. ______________________________________________________________
2. ______________________________________________________________
3. ______________________________________________________________
Disasters caused by severe weather
3 ____________________________ forces
1. ______________________________________________________________
2. ______________________________________________________________
3. ______________________________________________________________
Disasters caused by extraterrestrial sources
3 ____________________________ forces
1. ______________________________________________________________
2. ______________________________________________________________
3. ______________________________________________________________
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Human activity’s influence on natural disasters
3 ____________________________ forces
1. ______________________________________________________________
2. ______________________________________________________________
3. ______________________________________________________________

Natural Disasters Map of United States
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STEM PROJECT #3
(SCIENCE, TECHNOLOGY, ENGINEERING, MATHEMATICS)

At the end of each unit of study, you have the opportunity to put your knowledge into practice. You will be
given a project to complete with limited time and resources. To accomplish this task, you will be working
as a team to accomplish a set of specific goals.

The GOAL of this project is to:

Construct a Water-Purification Device

Follow the specific guidelines and instructions provided in class.
You will be scored and evaluated according to the requirements below:
1. Use only the materials provided to you in class. Other materials must be approved first.
2. The mass of the device will be taken while dry (before use). Lower weight breaks a tie.
3. The device must allow 100 ml of dirty water pass through within one minute’s time.
4. The device must stay intact during the water purification and may not be overfilled.
5. The device must remove large, visible particles contaminating the water sample.
6. The device must noticeably clarify the color of the water. Clearer water breaks a tie.
* The successful devices will then be ranked according to water clarity.
* In the case of a close-call, the water’s total dissolved solids will be tested for results

You will be provided resources to assist you in meeting your goal.
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STEM Project
Video Notes:
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STEM Project
Planning Page:
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STEM Project
Final Design:
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William Hornaday was a former director of the New York Zoological Park and author of The American Natural History.
He was an outspoken supporter of protecting our nation’s diversity of wildlife. The book from which this chapter comes was
published in 1913, over a century ago.

OUR VANISHING WILD LIFE
PART I. EXTERMINATION
CHAPTER I
THE FORMER ABUNDANCE OF WILD LIFE
"By my labors my vineyard flourished. But Ahab came. Alas! for Naboth."
In order that the American people may correctly understand and judge the question of the extinction or
preservation of our wild life, it is necessary to recall the near past. It is not necessary, however, to go far into
the details of history; for a few quick glances at a few high points will be quite sufficient for the purpose in
view.
Any man who reads the books which best tell the story of the development of the American colonies of
1712 into the American nation of 1912, and takes due note of the wild-life features of the tale, will say
without hesitation that when the American people received this land from the bountiful hand of Nature, it
was endowed with a magnificent and all-pervading supply of valuable wild creatures. The pioneers and the
early settlers were too busy even to take due note of that fact, or to comment upon it, save in very
fragmentary ways.
Nevertheless, the wild-life abundance of early American days survived down to so late a period that it
touched the lives of millions of people now living. Any man 55 years of age who when a boy had a taste for
"hunting,"—for at that time there were no "sportsmen" in America,—will remember the flocks and herds
of wild creatures that he saw and which made upon his mind many indelible impressions.
"Abundance" is the word with which to describe the original animal life that stocked our country, and
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all North America, only a short half-century ago. Throughout every state, on every shore-line, in all the
millions of fresh water lakes, ponds and rivers, on every mountain range, in every forest, and even on every
desert, the wild flocks and herds held sway. It was impossible to go beyond the settled haunts of civilized
man and escape them.
It was a full century after the complete settlement of New England and the Virginia colonies that the
wonderful big-game fauna of the great plains and Rocky Mountains was really discovered; but the bison
millions, the antelope millions, the mule deer, the mountain sheep and mountain goat were there, all the
time. In the early days, the millions of pinnated grouse and quail of the central states attracted no serious
attention from the American people-at-large; but they lived and flourished just the same, far down in the
seventies, when the greedy market gunners systematically slaughtered them, and barreled them up for "the
market," while the foolish farmers calmly permitted them to do it.
We obtain the best of our history of the former abundance of North American wild life first from the
pages of Audubon and Wilson; next, from the records left by such pioneers as Lewis and Clark, and last
from the testimony of living men. To all this we can, many of us, add observations of our own.
To me the most striking fact that stands forth in the story of American wild life one hundred years ago
is the wide extent and thoroughness of its distribution. Wide as our country is, and marvelous as it is in the
diversity of its climates, its soils, its topography, its flora, its riches and its poverty, Nature gave to each
square mile and to each acre a generous quota of wild creatures, according to its ability to maintain living
things. No pioneer ever pushed so far, or into regions so difficult or so remote, that he did not find awaiting
him a host of birds and beasts. Sometimes the pioneer was not a good hunter; usually he was a stupid
fisherman; but the "game" was there, nevertheless. The time was when every farm had its quota.
The part that the wild life of America played in the settlement and development of this continent was so
far-reaching in extent, and so enormous in potential value, that it fairly staggers the imagination. From the
landing of the Pilgrims down to the present hour the wild game has been the mainstay and the resource
against starvation of the pathfinder, the settler, the prospector, and at times even the railroad-builder. In
view of what the bison millions did for the Dakotas, Montana, Wyoming, Kansas and Texas, it is only right
and square that those states should now do something for the perpetual preservation of the bison species
and all other big game that needs help.
For years and years, the antelope millions of the Montana and Wyoming grass-lands fed the scout and
Indian-fighter, freighter, cowboy and surveyor, ranchman and sheep-herder; but thus far I have yet to hear of
one Western state that has ever spent one penny directly for the preservation of the antelope! And to-day
we are in a hand-to-hand fight in Congress, and in Montana, with the Wool-Growers Association, which
maintains in Washington a keen lobbyist to keep aloft the tariff on wool, and prevent Congress from taking
15 square miles of grass lands on Snow Creek, Montana, for a National Antelope Preserve. All that the
wool-growers want is the entire earth, all to themselves. Mr. McClure, the Secretary of the Association says:
"The proper place in which to preserve the big game of the West is in city parks, where it can be
protected."
To the colonist of the East and pioneer of the West, the white-tailed deer was an ever present help in
time of trouble. Without this omnipresent animal, and the supply of good meat that each white flag
represented, the commissariat difficulties of the settlers who won the country as far westward as Indiana
would have been many times greater than they were. The backwoods Pilgrim's progress was like this:
Trail, deer; cabin, deer; clearing; bear, corn, deer; hogs, deer; cattle, wheat, independence.
And yet, how many men are there to-day, out of our ninety millions of Americans and pseudoAmericans, who remember with any feeling of gratitude the part played in American history by the whitetailed deer? Very few! How many Americans are there in our land who now preserve that deer for
sentimental reasons, and because his forbears were nation-builders? As a matter of fact, are there any?
On every eastern pioneer's monument, the white-tailed deer should figure; and on those of the Great
West, the bison and the antelope should be cast in enduring bronze, "lest we forget!"
The game birds of America played a different part from that of the deer, antelope and bison. In the early
days, shotguns were few, and shot was scarce and dear. The wild turkey and goose were the smallest birds
on which a rifleman could afford to expend a bullet and a whole charge of powder. It was for this reason
that the deer, bear, bison, and elk disappeared from the eastern United States while the game birds yet
remained abundant. With the disappearance of the big game came the fat steer, hog and hominy, the wheatfield, fruit orchard and poultry galore.
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The game birds of America, as a class and a mass, have not been swept away to ward off starvation or to
rescue the perishing. Even back in the sixties and seventies, very, very few men of the North thought of
killing prairie chickens, ducks and quail, snipe and woodcock, in order to keep the hunger wolf from the
door. The process was too slow and uncertain; and besides, the really-poor man rarely had the gun and
ammunition. Instead of attempting to live on birds, he hustled for the staple food products that the soil of
his own farm could produce.
First, last and nearly all the time, the game birds of the United States as a whole, have been sacrificed on
the altar of Rank Luxury, to tempt appetites that were tired of fried chicken and other farm delicacies. Today, even the average poor man hunts birds for the joy of the outing, and the pampered epicures of the
hotels and restaurants buy game birds, and eat small portions of them, solely to tempt jaded appetites. If
there is such a thing as "class" legislation, it is that which permits a few sordid market-shooters to slaughter
the birds of the whole people in order to sell them to a few epicures.
The game of a state belongs to the whole people of the state. The Supreme Court of the United States
has so decided. (Geer vs. Connecticut). If it is abundant, it is a valuable asset. The great value of the game
birds of America lies not in their meat pounds as they lie upon the table, but in the temptation they annually
put before millions of field-weary farmers and desk-weary clerks and merchants to get into their beloved
hunting togs, stalk out into the lap of Nature, and say "Begone, dull Care!"
And the man who has had a fine day in the painted woods, on the bright waters of a duck-haunted bay,
or in the golden stubble of September, can fill his day and his soul with six good birds just as well as with
sixty. The idea that in order to enjoy a fine day in the open a man must kill a wheel-barrow load of birds, is
a mistaken idea; and if obstinately adhered to, it becomes vicious! The Outing in the Open is the thing,—
not the blood-stained feathers, nasty viscera and Death in the game-bag. One quail on a fence is worth
more to the world than ten in a bag.
The farmers of America have, by their own supineness and lack of foresight, permitted the slaughter of
a stock of game birds which, had it been properly and wisely conserved, would have furnished a good
annual shoot to every farming man and boy of sporting instincts through the past, right down to the
present, and far beyond. They have allowed millions of dollars worth of their birds to be coolly snatched
away from them by the greedy market-shooters.
There is one state in America, and so far as I know only one, in which there is at this moment an old-time
abundance of game-bird life. That is the state of Louisiana. The reason is not so very far to seek. For the
birds that do not migrate,—quail, wild turkeys and doves,—the cover is yet abundant. For the migratory
game birds of the Mississippi Valley, Louisiana is a grand central depot, with terminal facilities that are
unsurpassed. Her reedy shores, her vast marshes, her long coast line and abundance of food furnish what
should be not only a haven but a heaven for ducks and geese. After running the gauntlet of guns all the way
from Manitoba and Ontario to the Sunk Lands of Arkansas, the shores of the Gulf must seem like heaven
itself.
The great forests of Louisiana shelter deer, turkeys, and fur-bearing animals galore; and rabbits and
squirrels abound.
Naturally, this abundance of game has given rise to an extensive industry in shooting for the market.
The "big interests" outside the state send their agents into the best game districts, often bringing in their
own force of shooters. They comb out the game in enormous quantities, without leaving to the people of
Louisiana any decent and fair quid-pro-quo for having despoiled them of their game and shipped a vast
annual product outside, to create wealth elsewhere.
At present, however, we are but incidentally interested in the short-sightedness of the people of the
Pelican State. As a state of oldtime abundance in killable game, the killing records that were kept in the year
1909-10 possess for us very great interest. They throw a startling searchlight on the subject of this
chapter,—the former abundance of wild life.
From the records that with great pains and labor were gathered by the State Game Commission, and
which were furnished me for use here by President Frank M. Miller, we set forth this remarkable exhibit of
old-fashioned abundance in game, A.D. 1909.
____________________________________________________________________________
Official Record Of Game Killed In Louisiana During the Season (12 months) Of 1909-10
Birds
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Wild Ducks, sea and river
Coots
Geese and Brant
Snipe, Sandpiper and Plover
Quail (Bob-White)
Doves
Wild Turkeys
Total number of game birds killed

3,176,000
280,740
202,210
606,635
1,140,750
310,660
2,219
--------5,719,214

Mammals
Deer
Squirrels and Rabbits

5,470
690,270
--------Total of game mammals
695,740
Fur-bearing mammals
1,971,922
--------Total of mammals
2,667,662
--------Grand total of birds and mammals
8,386,876
_______________________________________________________________________________
Of the thousands of slaughtered robins, it would seem that no records exist. It is to be understood that
the annual slaughter of wild life in Louisiana never before reached such a pitch as now. Without drastic
measures, what will be the inevitable result? Does any man suppose that even the wild millions of Louisiana
can long withstand such slaughter as that shown by the official figures given above? It is wildly impossible.
But the darkest hour is just before the dawn. At the session of the Louisiana legislature that was held in
the spring of 1912, great improvements were made in the game laws of that state. The most important
feature was the suppression of wholesale market hunting, by persons who are not residents of the state. A
very limited amount of game may be sold and served as food in public places, but the restrictions placed
upon this traffic are so effective that they will vastly reduce the annual slaughter. In other respects, also, the
cause of wild life protection gained much; for which great credit is due to Mr. Edward A. McIlhenny.
It is the way of Americans to feel that because game is abundant in a given place at a given time, it
always will be abundant, and may therefore be slaughtered without limit. That was the case last winter in
California during the awful slaughter of band-tailed pigeons, as will be noted elsewhere.
It is time for all men to be told in the plainest terms that there never has existed, anywhere in historic
times, a volume of wild life so great that civilized man could not quickly exterminate it by his methods of
destruction. Lift the veil and look at the stories of the bison, the passenger pigeon, the wild ducks and shore
birds of the Atlantic coast, and the fur-seal.
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SHALL WE LEAVE ANY ONE OF THEM OPEN?

As reasoning beings, it is our duty to heed the lessons of history, and not rush blindly on until we
perpetrate a continent destitute of wild life.

Please Note: The full account can be found in the Public Domain through the Gutenberg Project:
www.gutenberg.org
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After reading this chapter from Hornaday’s book, answer the following questions:
1. What message is William Hornaday trying to get across to the reader in this chapter?
A. America has too much wildlife
B. abundant wildlife will always exist

C. we need to preserve our wildlife
D. wildlife will take care of itself

2. In this passage: “To the colonist of the East and pioneer of the West, the white-tailed deer was an ever present help
in time of trouble. Without this omnipresent animal, and the supply of good meat that each white flag represented, the
commissariat difficulties of the settlers who won the country as far westward as Indiana would have been many times greater
than they were. The backwoods Pilgrim's progress was like this:
Trail, deer; cabin, deer; clearing; bear, corn, deer; hogs, deer; cattle, wheat, independence.”
What point is Hornaday trying to make?
A. deer provided food for pioneers
B. in times of need, deer were eaten

C. settlement success was dependent on deer
D. all of these answers are correct

3. After writing about deer, Hornaday then discusses game birds. In the context of the chapter, read the
following passage: “The game birds of America, as a class and a mass, have not been swept away to ward off starvation or
to rescue the perishing. Even back in the sixties and seventies, very, very few men of the North thought of killing prairie
chickens, ducks and quail, snipe and woodcock, in order to keep the hunger wolf from the door. The process was too slow and
uncertain; and besides, the really-poor man rarely had the gun and ammunition. Instead of attempting to live on birds, he
hustled for the staple food products that the soil of his own farm could produce.” What is the author suggesting?
A. birds are a good source of food
B. game birds are easy to hunt and eat

C. birds were killed for reasons other than food
D. birds provide as much food as deer

4. In context, refer to the data table entitled, “Official Record of Game Killed in Louisiana.” For what
purpose is the author using this data? What is he trying to illustrate to the reader?
A. there are birds enough for all
B. there are too many birds

C. the number of birds will never run out
D. control the number of birds killed

5. Explain what message the author is trying to send through the cartoon. Do you agree or disagree with
the author’s position. Why?
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
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UNIT 4: ASTRONOMY
Topic 19: Waves
Topic 20: Light
Topic 21: Universe
Topic 22: Stars
Topic 23: Sun
Topic 24: Solar System
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TOPIC 19: ELECTROMAGNETIC WAVES
Weekly Challenge: How can a bird fly faster than a supersonic plane?

______________________________________________________________________

Heinrich Rudolf Hertz
22 February 1857 – 1 January 1894
He was a German physicist who proved
the existence of electromagnetic waves.
The unit of frequency called the “hertz”
(cycles per second) is named after him.
______________________________________________________________________

Key Terms

Meanings

electromagnetic spectrum____________________________________________________
_____________________________________________________
gamma ray

_____________________________________________________
_____________________________________________________

infrared ray

_____________________________________________________
_____________________________________________________

microwave

_____________________________________________________
_____________________________________________________

modulation

_____________________________________________________
_____________________________________________________

radar

_____________________________________________________
_____________________________________________________

radio wave

_____________________________________________________
_____________________________________________________

ultraviolet ray

_____________________________________________________
_____________________________________________________

visible light

_____________________________________________________
_____________________________________________________

X-ray

_____________________________________________________
_____________________________________________________
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Home Activity: Electromagnetic Waves
Fill a clear glass with water. Get a flashlight and cover the light with a dark piece of construction paper
or cardboard. Be sure to first cut a thin slit though the dark paper so only a small line of light comes out.
Shine the light onto the water at various angles in a dark room. Look for colors shining. Illustrate below.

Alternate activity: Get bubble liquid (or dishwashing liquid) and make some bubbles outside on a
sunny day. Observe the surface of the bubbles and present your findings. Or, on a sunny day, find a
puddle with grease on it and note your observations below. Or, spray a hose with the sun at your back.
Alternate, alternate activity: Get silly putty and push it onto a picture in newsprint. Stretch it out and

notice what happens to the image.

Alternate, alternate, alternate activity: Obtain a rubber band and a pen. Stretch the band out and
write a message on it. Relax the band and watch what happens to the message. Stretch it out again.

Additional Space:
Use the space below to take notes of the video(s) we watch in class as well as additional notes.

168

Laboratory Activity: Spectral Analysis
PROBLEM: How can a spectroscope be used to identify the elemental composition of a luminous object?
HYPOTHESIS: I think ______________________________________________________________.
PROCEDURES: Materials: a spectroscope, colored pencils, luminous object
Step 1: Obtain materials from teacher.
Step 2: Following your teacher’s instructions, direct your spectroscope at a luminous object.
NOTE: Never look directly at the sun!!! It could cause permanent blindness.
Step 3: In your data table, illustrate the spectral lines observed using the spectroscope. Use colored
pencils to accurately match the color of the lines and their positions.
Step 4: Compare the spectral lines you observed with the known spectral fingerprints provided.
Step 5: Identify the element composition of the luminous object.
Step 6: When you are finished, return all materials to your teacher.
OBSERVATIONS:

Element

Observed Spectral Signature

Full Spectrum (ROYGBV)
Neon (Ne)
Hydrogen (H)
Helium (He)
Nitrogen (N)

Luminous
Object

Identity

Spectral Signature

Unknown

CONCLUSION: Based on my observations, _______________________________________________
___________________________________________________________________________________.
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Classroom Activity: Secret Spectrum
PROBLEM: Can secret messages be hidden within a spectral “band”?
HYPOTHESIS: I think ______________________________________________________________.
PROCEDURES: Materials: rubber band, pen
Step 1: Obtain materials from teacher.
Step 2: On your table and with your partner’s help, stretch out the rubber band and hold it still.
Step 3: Using your pen, write a clear message on the rubber band, but don’t show anyone else.
Step 4: Slowly allow your rubber band to return to its original shape.
Step 5: Observe what happens to your message.
Step 6: Repeat with your lab partner, then exchange the bands and try to “decode” the message.
Step 7: Think about how this activity relates to the electromagnetic spectrum.
OBSERVATIONS:
What message did you write while the band was stretched?

What happened to the message as you allowed the band to return to its original shape?

What message did you receive from your partner?

How did you decode the message?

How does this relate to electromagnetic waves and the electromagnetic spectrum?

CONCLUSION: Based on my observations, _______________________________________________
___________________________________________________________________________________.
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Lesson Notes – Electromagnetic Waves
Waves - _______________________________________________________________________
(diagram)

Characteristics (diagram)

Electromagnetic Wave - __________________________________________________________
Transverse Wave - ______________________________________________________________
(diagram)

Electromagnetic Spectrum - __________________________________________________________
__________________________________________________________________________
(diagram)

Visible Light - _____________________________________________________________________
__________________________________________________________________________
visible spectrum (diagram)

Photon - _________________________________________________________________________
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3 Types of Visible Light
1. _________________________ - _____________________________________________
2. _________________________ - _____________________________________________
3. _________________________ - _____________________________________________
Spectral Lines - ____________________________________________________________________
__________________________________________________________________________
* ________________________________________________________________________
Spectroscope - ____________________________________________________________________
Spectral Analysis - _________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
(diagram)
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TOPIC 20: LIGHT
Weekly Challenge: I only exist when there is light, but cease to exist when light shines on me. What am I?

______________________________________________________________________

Albert Abraham Michelson
December 19, 1852 – May 9, 1931
He was an American physicist known
for his work on the speed of light.
In 1907, he became the first American
to receive the Nobel Prize in Physics.
______________________________________________________________________

Key Terms
concave lens

Meanings
____________________________________________________
____________________________________________________

concave mirror

____________________________________________________
____________________________________________________

convex lens

____________________________________________________
____________________________________________________

convex mirror

____________________________________________________
____________________________________________________

diffuse reflection

____________________________________________________
____________________________________________________

focal point

____________________________________________________
____________________________________________________

index of refraction

____________________________________________________
____________________________________________________

lens

____________________________________________________
____________________________________________________

plane mirror

____________________________________________________
____________________________________________________

regular reflection

____________________________________________________
____________________________________________________
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Home Activity: Reflection
Find a shiny metal spoon (of any size). Look at your reflection. Hold it close and then farther away.
Move it slowly. Examine your reflection on both sides of the spoon and describe your observations.

Alternate Activity: Bend a paper clip in order to make a tiny loop. Place a drop of water into the loop
and look at printed text. What do you see?

Additional Space:
Use the space below to take notes of the video(s) we watch in class as well as additional notes.
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Laboratory Activity: Refraction Telescope
PROBLEM: What is needed to make a refraction telescope?
HYPOTHESIS: I think ________________________________________________________.
PROCEDURES: Materials: lamp with light bulb, meter stick, various lenses
Step 1: Set up the lamp and meter stick as directed.
Step 2: Using the image on the bulb and the screen, determine the focal length of each lens.
Step 3: Record the longest and the shortest focal lengths in the observations section below.
Step 4: Use those two lenses as illustrated below to construct your telescope.
Step 5: Calculate the magnification power of your telescope.
Step 6: Use your telescope, compare it with others and note your observations below.

eyepiece lens

objective lens

(shorter focal length)

(longer focal length)

magnifying power = Fo / Fe
Fo = focal length (objective lens)
Fe = focal length (eyepiece lens)
OBSERVATIONS:

lens 1

lens 2

lens 3

lens 4

lens 5

lens 6

focal length
(cm)
Objective lens: (longest) focal length
Eyepiece lens: (shortest) focal length

=

________

=

________

Magnification Power (Fo / Fe)

=

________

Note the size and orientation of the image:
CONCLUSION: Based on my observations, ___________________________________________
_____________________________________________________________________________.
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Lesson Notes: Light
Ray Model - ________________________________________________________________________
(diagram)

Reflection - _______________________________________________________________________
2 Types of Reflection:
Regular Reflection - __________________________________________________________
ex. __________________________________________________________
(diagram)

Diffuse Reflection - _________________________________________________________
ex. _________________________________________________________
(diagram)

Mirror - _________________________________________________________________________
3 Types of Mirrors:
1. _______________________________________________________________________
(diagram)

2. _______________________________________________________________________
(diagram)

3. ______________________________________________________________________
(diagram)
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Refraction - _______________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
Prism - ___________________________________________________________________________
___________________________________________________________________________
Lenses - ___________________________________________________________________________
2 Types of Lenses:
1. _____________________________
- ______________________________ - _________________________________________
(diagram)

2. _____________________________
- ______________________________ - _________________________________________
(diagram)

Telescope - ________________________________________________________________________
2 Types of Telescopes:
1. ______________________________
- __________________________________________________________________________
(diagram)

2. ______________________________
- __________________________________________________________________________
(diagram)
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Magnifying power
(equation)

Measuring Focal Length:
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TOPIC 21: UNIVERSE
Weekly Challenge: Place a small piece of cork into a glass partially filled with water. It will attach itself to the side.
Without swirling the water, how can you get the cork to float in the center?

______________________________________________________________________

Edwin Powell Hubble
November 20, 1889 – September 28, 1953
He was an American astronomer who
increased our understanding of the universe.
“Hubble’s Law” shows recessional velocity of
galaxies increases with its distance from the Earth.
______________________________________________________________________

Key Terms
binary star

Meanings
________________________________________________________
________________________________________________________

constellation

________________________________________________________
________________________________________________________

Doppler Effect

________________________________________________________
________________________________________________________

elliptical galaxy

________________________________________________________
________________________________________________________

galaxy

________________________________________________________
________________________________________________________

nebula

________________________________________________________
________________________________________________________

nova

________________________________________________________
________________________________________________________

red shift

________________________________________________________
________________________________________________________

spectroscope

________________________________________________________
________________________________________________________

spiral galaxy

________________________________________________________
________________________________________________________
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Home Activity: Gravity
Galileo performed a famous experiment off the top of the leaning tower of Pisa. People of his day
believed that more massive objects fell at a faster rate than less massive objects. This week, try to reproduce
his experiment. Find different objects having very different masses, but similar size. Find somewhere you
can safely drop them as great a distance as possible. Drop them at the same time and take notice of
whether they land simultaneously. Compare the mass of your objects. What conclusions can you make?

Additional Space:
Use the space below to take notes of the video(s) we watch in class as well as additional notes.
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Laboratory Activity: Earth’s Gravity
PROBLEM: Will a shorter pendulum change the calculation of Earth’s gravity?
HYPOTHESIS: I think ______________________________________________________________.
PROCEDURES: Materials: stop watch, calculator, pendulums, meter stick
Step 1: Designate a pendulum person and a time-keeper in your group. Set up as directed.
Step 2: Your first pendulum length will be 2 meters long. Record this length below.
Step 3: Hold the pendulum at about 30 degrees from vertical, then let it go with no slack.
Step 4: Use the stopwatch to measure the number of seconds it takes to swing 10 full times.
Step 5: Calculate the period (T) by dividing the time by the number of swings and record below.
Step 6: Using the equation below, calculate the gravitational acceleration of the Earth. Round your

answer to the nearest whole number. Your answer will be in meters per second squared.
Step 7: Repeat steps 3 – 6 for the next three lengths and compare your answers.
Step 8: Explain your observations then clean up your lab station.
OBSERVATIONS:

Pendulum length
(L)meters

Trial #1

Trial #2

Trial #3

Trial #4

2.0 meters

1.5 meters

1.0 meter

0.5 meter

Time for 10 swings
(t)seconds
Period of each swing
(T)seconds/swings
Calculated gravity
(G)m/sec2
Use the following equation to solve for (G) gravity (remember PEMDAS and show your work for each):

Trial #1
G=

[(39.5)(L)]/T2

G=

Trial #2

Trial #3

[(39.5)(L)]/T2

[(39.5)(L)]/T2

G=

Trial #4
G = [(39.5)(L)]/T2

CONCLUSION: Based on my observations, ______________________________________________
_________________________________________________________________________________.
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Classroom Activity: Earth’s Gravity
PROBLEM: How fast is Earth’s gravitational pull?
HYPOTHESIS: I think ______________________________________________________________.
PROCEDURES: Materials: ring stand, ring, string, metal washer, stop watch
Step 1: Set up your pendulum as directed by your teacher and measure its length.
Step 2: Pull your pendulum up approximately 300 from center.
Step 3: Coordinate with your lab partner the release of your pendulum and timing the swings.
Step 4: Time 10 total swings (back and forth).
Step 5: Take the time and divide by the number of swings. This is called the Period (T) of your
pendulum in swings per second.
OBSERVATIONS:
Length (L)

= ___ meters

Time (t) for 10 swings

= ___ seconds

T (period) = t/10

= ___ sec/swing

Remember “PEMDAS”
The formula is: G = [(39.5)(L)]/T2
(substitute)

G = [(39.5)(

)]/(

)2

(parenthesis)

G=[

]/(

)2

(exponent)

G=(

)/(

)

(multiply/divide)

G=

(answer: nearest whole number) G = _________ m/sec2
CONCLUSION: Based on my observations, ______________________________________________
_________________________________________________________________________________.

182

Lesson Notes - Universe
Big Bang Theory
- __________________________________________________________________________
- __________________________________________________________________________
- __________________________________________________________________________
Doppler Effect
- __________________________________________________________________________
(diagram)

Red Shift - _________________________________________________________________________
- __________________________________________________________________________
Blue Shift - _________________________________________________________________________
- ___________________________________________________________________________
Features of the Universe
Constellations - _____________________________________________________________________
___________________________________________________________________________
(diagram)

Galaxies - ________________________________________________________________________
__________________________________________________________________________
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3 Types of galaxies
1. _______________ - ___________________________________________________
(diagram)

2. _______________ - ___________________________________________________
(diagram)

3. _______________ - ___________________________________________________
(diagram)

Gravity - ____________________________________________________________________
_____________________________________________________________________
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TOPIC 22: STARS
Weekly Challenge: How can you tell the difference between a planet and a star in the night sky?

______________________________________________________________________

Frederick William Herschel
November 15, 1738 – August 25, 1822
He was a British astronomer who pioneered
the use of spectroscopes to investigate double stars.
While studying stars, he became the first person
to discover a planet (Uranus) using a telescope.
______________________________________________________________________

Key Terms
absolute magnitude

Meanings
________________________________________________________
________________________________________________________

apparent magnitude

________________________________________________________
________________________________________________________

giant star

________________________________________________________
________________________________________________________

Hertzsprung-Russell

________________________________________________________
________________________________________________________

main-sequence star

________________________________________________________
________________________________________________________

neutron star

________________________________________________________
________________________________________________________

nuclear fusion

________________________________________________________
________________________________________________________

parallax

________________________________________________________
________________________________________________________

supergiant star

________________________________________________________
________________________________________________________

white dwarf

________________________________________________________
________________________________________________________
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Home Activity: Black Hole
Try to simulate what happens to matter surrounding a black hole. You will need a large mixing bowl,
water, a spoon, and some oil. Fill a bowl about half way with water. Place a small amount of oil onto the
water. Stir the water with the spoon until the center dips down. Observe what happens to the oil on the
water. This is similar to what happens with matter around a black hole. Try again with some pepper
sprinkled on top. Draw your observations below.

Additional Space:
Use the space below to take notes of the video(s) we watch in class as well as additional notes.
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Laboratory Activity: How Far is that Star?
PROBLEM: What kind of triangles can be used to measure the distance to stars?
HYPOTHESIS: I think ______________________________________________________________.
PROCEDURES: Materials: a “star” on opposite side of room, metric ruler, meter stick, and calculator
Step 1: Stand on the opposite side of the room as the “Star.”
Step 2: Have your partner measure the distance between your pupils (in meters) and record below (b).
Step 3: Hold the 30cm (0.30m) ruler on the bridge of your nose between your eyes as directed (a).
Step 4: Open your right eye (close your left) to view the star opposite the end of the ruler.
Step 5: Now close your right eye and open your left. Note the location of the ruler’s end on the number
line on the opposite wall (d).
Step 6: Use your data to calculate the distance to the star (c).

left eye

b

a

c

d

right eye

OBSERVATIONS:
Complete your observations as prompted. Show your calculations below.

a/b = c/d
(similar triangles)
a/b = c/d
a = _________
b = _________
c = _________
d = _________

CONCLUSION: Based on my observations, _____________________________________________
________________________________________________________________________________.
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Classroom Activity: Where is that Star?
PROBLEM: How can stars be located from Earth?
HYPOTHESIS: I think ______________________________________________________________.
PROCEDURES: Materials: a “star”, compass, protractor, transit (observation tube)
Step 1: With your group, look for the “star” you need to locate in the classroom.
Step 2: Using your transit, locate the star and center it in your transit.
Step 3: Record the altitude (angular height) of the star. Read it from the protractor.
Step 4: Record the azimuth (direction) of the star. Read it from the compass.
Step 5: Compare your altitude and azimuth with the other groups.
Step 6: Rotate to the next location and repeat experiment.
OBSERVATIONS:
Trial #1

Location 1

Location 2

Location 3

Location 4

Altitude
Azimuth
Are all of the “locations” the same? Why or why not?
Trial #2

Location 1

Location 2

Location 3

Location 4

Location 1

Location 2

Location 3

Location 4

Location 1

Location 2

Location 3

Location 4

Altitude
Azimuth
Trial #3
Altitude
Azimuth
Trial #4
Altitude
Azimuth
Compare again after visiting each location. Explain.

CONCLUSION: Based on my observations, _____________________________________________
________________________________________________________________________________.
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Lesson Notes - Stars
Composition - ____________________________________________________________________
determined by ______________________________________________________________
- _____________________________________
- _____________________________________
- _____________________________________
5 Star Sizes
1. _________________ - _____________________________________________________
ex. ___________________________________________________
2. _________________ - _____________________________________________________
ex. ___________________________________________________
3. _________________ - _____________________________________________________
ex. ___________________________________________________
4. _________________ - _____________________________________________________
ex. ___________________________________________________
5. _________________ - _____________________________________________________
- __________________________________________________________________
Relative sizes

Star Temperatures - _______________________________________________________________
Star Color

Surface Temperature (0C)
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Star Brightness
_______________ __________________________________________________________
- ________________________________________________________________________
_______________ __________________________________________________________
- ________________________________________________________________________
H-R Diagram - __________________________________________________________________
- ________________________________________________________________________

Use the H-R diagram on the left to correctly label the letter groups on the H-R diagram on the right.
Also, plot the location of our Sun (a yellow, main sequence star of average brightness.
Stellar Evolution (Life Cycle of Stars)

Location of Stars
- _________________________________________________________________________
- _________________________________________________________________________
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Star Distances
Parallax Method - ___________________________________________________________________

191

TOPIC 23: SUN
Weekly Challenge: Why does the sun turn red at sunset or sunrise (near the horizon)?

______________________________________________________________________

Nicolaus Copernicus
February 19, 1473 – May 24, 1543
He was a Polish astronomer whose
observations triggered the Copernican Revolution.
He suggested heliocentricity: the Sun, not the
Earth, was at the center of the universe.
______________________________________________________________________

Key Terms
axis

Meanings
________________________________________________________
________________________________________________________

chromosphere

________________________________________________________
________________________________________________________

core

________________________________________________________
________________________________________________________

corona

________________________________________________________
________________________________________________________

photosphere

________________________________________________________
________________________________________________________

prominence

________________________________________________________
________________________________________________________

protostar

________________________________________________________
________________________________________________________

solar flare

________________________________________________________
________________________________________________________

solar wind

________________________________________________________
________________________________________________________

sunspot

________________________________________________________
________________________________________________________
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Home Activity: Sun Dial
This week, you will be learning about the sun. For your home activity, you will construct a simple sun
dial called a gnomon (the “g” is silent). It is a simple stick placed into the ground where the sun shines
throughout the day. Note the position of the sun’s shadow at different times of day. Use your gnomon
through the week and present your findings below. Draw what you have observed.

Additional Space:
Use the space below to take notes of the video(s) we watch in class as well as additional notes.
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Laboratory Activity: Diameter of the Sun
PROBLEM: How can the diameter of the sun be determined from a distance?
HYPOTHESIS: I think _______________________________________________________________
__________________________________________________________________________________.
PROCEDURES: Materials: meter stick, screen, and pinhole card, “solar diameter detector device” (S3D)
Step 1: Construct your “Solar Diameter Detector Device” as directed. Never look directly at the sun!
Step 2: Take your S3D out on a sunny day with the sun at your back. (If inside, use projector light.)
Step 3: Allow sunlight to shine through the pin hole and shine on the screen on the opposite end.
Step 4: Adjust the screen distance until the sun’s image measures exactly 1cm in diameter.
Step 5: Measure the distance from the pinhole to the screen. Use this measurement in the equation.
Step 6: Calculate the diameter of the sun using the property of similar triangles. (see diagram)

a

c
b

OBSERVATIONS:

a = __________
b = __________
c = __________
d = __________

Use the equation: a/b

d

= c/d

CONCLUSION: Based on my observations, ______________________________________________
_________________________________________________________________________________.
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Classroom Activity: Overhead Projector
PROBLEM: How can the diameter of the overhead projector light be determined from a distance?
HYPOTHESIS: I think _______________________________________________________________
__________________________________________________________________________________.
PROCEDURES: Materials: meter stick, screen, and pinhole card, solar diameter detector device (S3D)
Step 1: Construct your solar diameter detector device as directed. Don’t look directly at the light.
Step 2: Take your S3D device 10 m (1000cm) away from the projector with the light at your back.
Step 3: Allow light to shine through the pin hole and shine on the screen on the opposite end.
Step 4: Adjust the screen distance until the light’s image measures exactly 1 mm (0.1 cm) in diameter.
Step 5: Measure the distance from the pinhole to the screen. Use this measurement in the equation.
Step 6: Calculate the diameter of the projector light using the property of similar triangles. (see diagram)

a

c
b

OBSERVATIONS:

a = ____x_____
b = __1000cm__
c = ___0.1cm__
d = __________

Use the equation: a/b

d

= c/d

(a) light diameter (cm)

(c) image diameter (cm)

(b) light distance (cm)

(d) image distance (cm)

CONCLUSION: Based on my observations, ______________________________________________
_________________________________________________________________________________.
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Lesson Notes - Sun
Sun’s Structure (diagram)

Sun’s Atmosphere (3 layers)
1. _______________ - _______________________________________________________
______________________________________________________
2. _______________ - _______________________________________________________
______________________________________________________
3. _______________ - _______________________________________________________
______________________________________________________
Sun’s Internal Structure (3 layers)
1. _______________ - _______________________________________________________
______________________________________________________
2. _______________ - _______________________________________________________
______________________________________________________
3. _______________ - _______________________________________________________
______________________________________________________
Sun Temperatures
Location
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Temperature

Solar Activity
1. _______________ - _______________________________________________________
______________________________________________________
2. _______________ - _______________________________________________________
______________________________________________________
3. _______________ - _______________________________________________________
______________________________________________________
4. _______________ - _______________________________________________________
______________________________________________________
5. _______________ - _______________________________________________________
______________________________________________________
Life Cycle of Sun
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
How big is the sun?

Hint: Refer to the parallax method of the last topic. Think of similar triangles.
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TOPIC 24: SOLAR SYSTEM
Weekly Challenge: Why can Earth-orbiting satellites only be seen shortly after sunset or shortly before sunrise?

______________________________________________________________________

Johannes Kepler
December 27, 1571 – November 15, 1630
He was a German astronomer who is best known
for developing the laws of planetary motion.
He believed God created the universe with a plan
that could be studied through “celestial physics.”
______________________________________________________________________

Key Terms
asteroid belt

Meanings
________________________________________________________
________________________________________________________

comet

________________________________________________________
________________________________________________________

greenhouse effect

________________________________________________________
________________________________________________________

meteor

________________________________________________________
________________________________________________________

meteorite

________________________________________________________
________________________________________________________

meteoroid

________________________________________________________
________________________________________________________

nebular theory

________________________________________________________
________________________________________________________

orbit

________________________________________________________
________________________________________________________

period of revolution

________________________________________________________
________________________________________________________

retrograde rotation

________________________________________________________
________________________________________________________
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Home Activity: Solar System
Find out what planets are visible this time of year in the sky from your home (or open area nearby). Try
to observe them (with binoculars or telescope if possible). Why can’t all the planets be observed at the
same time? Think about it. Feel free to illustrate your thoughts and observations.

Additional Space:
Use the space below to take notes of the video(s) we watch in class as well as additional notes.
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Laboratory Activity: Solar System
PROBLEM: Can a completely scaled model of the solar system be made in the classroom?
HYPOTHESIS: I think ___________________________________________________________.
PROCEDURES: Materials: open area, meter stick, scissors, paper, an area 5meters long
Step 1: Complete the data table below. Pay attention to place values when converting.
Step 2: Use the template on the next page to trace and cut out the relative sizes of the planets.
Note: the scale of the planet diameters is 1mm = 1,000 km. Color and label the planets.
Step 3: Using the “sun” in class as your starting point, measure the relative distances of the planets from
the sun and place them in the room as directed. Note: the scale used for the planet distances is

1mm = 1 million km. Use the data below.
Step 4: Note and record your observations below.
OBSERVATIONS:
Diameter

Scaled Diameter

Distance from Sun

Scale Distance

Planet

(kilometers)

(mm)

(million km)

(mm)

Mercury

4,880

58

Venus

12,104

108

Earth

12,765

150

Mars

6,794

228

Jupiter

142,700

778

Saturn

120,000

1427

Uranus

50,800

2870

Neptune

48,600

4497

Which planet is closest / farthest from sun?
Are all the planets equally spaced? Explain.
Note the scales used to create your model. Is a completely, true scaled model (same for both
diameter and distance) of the solar system practical or possible in a classroom? Why or why not?

CONCLUSION: Based on my observations, _______________________________________________
___________________________________________________________________________________.
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Template for Planets:
Measure each to determine which circle represents which planet.
Trace the outlines on another piece of paper.

201

Classroom Activity: New Planet
PROBLEM: How can a blink comparator be used to discover new objects in the solar system?
HYPOTHESIS: I think ___________________________________________________________.
PROCEDURES: Materials: blink comparator, two star-field images from two different times
Step 1: Obtain and learn to use your simple “blink comparator.”
Step 2: Examine the two images below. They are of the same area in space.
Step 3: Using the blink comparator, identify if any of the objects are moving.
Step 4: Explain below the reason for your observation and answer the questions.
OBSERVATIONS:

1. Are any objects in the two images moving from one time to another?
2. Explain how you know this.
3. Draw on the diagrams above which object you believe is moving and in what direction.
4. Check your answer to see if you were correct. Were you?
CONCLUSION: Based on my observations, _______________________________________________
___________________________________________________________________________________.
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Lesson Notes – Solar System
Nebular Theory - _________________________________________________________________
__________________________________________________________________________
- _________________________________________________________________________
__________________________________________________________________________
Sun Formation - ___________________________________________________________________
- __________________________________________________________________________
___________________________________________________________________________
- __________________________________________________________________________
Planet Formation - _________________________________________________________________
- __________________________________________________________________________
___________________________________________________________________________
- __________________________________________________________________________
___________________________________________________________________________
- __________________________________________________________________________
___________________________________________________________________________
List of Planets –
inner planets: _______________, _______________, _______________, ______________,
outer planets: _______________, _______________, _______________, ______________,
4 Other Types of Objects in Solar System
1. ________________________________________________________________________
2. ________________________________________________________________________
3. ________________________________________________________________________
4. ________________________________________________________________________
Planetary Motion - ________________________________________________________________
Earth-centered - __________________________________________________________________
__________________________________________________________________________
Sun-centered - ____________________________________________________________________
__________________________________________________________________________
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Orbit - __________________________________________________________________________
Elliptical Orbits - ________________________________________________________________
_________________________________________________________________________

Inertia & Gravity - ________________________________________________________________
__________________________________________________________________________
Inertia - _________________________________________________________________________
Gravity - _________________________________________________________________________
__________________________________________________________________________
- _________________________________________________________________________
- _________________________________________________________________________
Period of Revolution - _____________________________________________________________
Period of Rotation - _______________________________________________________________
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STEM PROJECT #4
(SCIENCE, TECHNOLOGY, ENGINEERING, MATHEMATICS)

At the end of each unit of study, you have the opportunity to put your knowledge into practice. You will be
given a project to complete with limited time and resources. To accomplish this task, you will be working
as a team to accomplish a set of specific goals.

The GOAL of this project is to:

Build a Water Bottle Rocket

Follow the specific guidelines and instructions provided in class.
You will be scored and evaluated according to the requirements below:
1. Use only a 2-liter bottle for the main thrust of the water bottle rocket.
2. The bottle must withstand a 50-pound pressure test without leaking or bursting.
3. The rocket must be designed to address the center of gravity (balance).
4. The rocket must be designed to address stability (fins / wings).
5. The rocket must be highly visible to onlookers (brightly colored).
6. The rocket team must be able to work together in roles (launcher, pumper, retriever, safety).
7. The horizontal distance of the rocket will be measured to determine points for distance.
* In the event of a tie, a tie-breaking launch will take place. Farthest distance wins.
* All rockets will be launched using the apparatus provided.
* All rockets will use only water and air as a fuel source.
* All rockets will be worked on and completed in class, not at anyone’s home or with help.
* All materials must be approved by me before starting construction.
You will be provided resources to assist you in meeting your goal.

205

WATER-BOTTLE ROCKET COMPETITION
General Notes and Ideas:
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WATER-BOTTLE ROCKET COMPETITION
Class: _______ Team Name: ____________________________
Team Members:
- Launcher:
- Pumper:
- Retriever:
- Safety:
- Crew:

_______________________________
_______________________________
_______________________________
_______________________________
_______________________________

Ideas for team LOGO (image with meaning):

Ideas to address BALANCE (center of gravity):

Ideas to address STABILITY (fins / wings):

Ideas to address VISIBILITY (brightly colored):
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WATER-BOTTLE ROCKET COMPETITION
Sketch of Team LOGO (image with meaning):

Materials needed for BALANCE (center of gravity):

Materials needed for STABILITY (fins / wings):

Materials needed for VISIBILITY (brightly colored):

List the resources you will consult for research:
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WATER-BOTTLE ROCKET COMPETITION
Identify artist for drawing official LOGO (image with meaning):

_____________________________________
Work on the LOGO with materials provided.

Identify who will be responsible for BALANCE (center of gravity):

_____________________________________
Work on the BALANCE with materials.

Identify who will be responsible for STABILITY (fins / wings):

_____________________________________
Work on the STABILITY with materials.

Identify who will be responsible for VISIBILITY (brightly colored):

_____________________________________
Work on the STABILITY with materials.

Identify who will be responsible for PARACHUTE (slow descent):

_____________________________________
Work on the STABILITY with materials.

Identify who will be responsible for LANDER (vertical landing):

_____________________________________
Work on the STABILITY with materials.

Any others in your group:
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WATER-BOTTLE ROCKET COMPETITION
Scaled drawing of rocket nose, body, fins, nozzle:
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WATER-BOTTLE ROCKET COMPETITION
Class: _______ Team Name: ____________________________

GRADE 6 -ROCKET TESTING:
DISTANCE FLIGHT (GRADE 6): POINT SCORING
Bottle size (2 L):
No Leak @ 50 lbs.:
Balance (COG):
Stability (fins):
Visibility (bright):
Team Members (4):

_____
_____
_____
_____
_____
_____

__________ Sub Total (6)

Distance (maximum):

_____

__________ ft (rank for score)

TOTAL (6):

____

OBSERVATIONS (think about these):
1. Did it take off wobbly? Why? What can be done to improve it?
2. Did the rocket fly in a straight and smooth flight line? Why? How can it be improved?
3. What volume of water did you use in your rocket? Should you alter it? Why or why not?
4. At what angle did you launch the rocket? Is there a better angle to launch it? Why or why not?
5. Could it be seen from a distance? What can you do to improve visibility?
6. Identify the variables you would like to adjust to improve your rocket for the next flight.

NOTES (What do you need to change/modify to improve your rocket?):
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WATER-BOTTLE ROCKET COMPETITION
Class: _______ Team Name: ____________________________

GRADE 7 - ROCKET TESTING:
DISTANCE FLIGHT (GRADE 6): POINT SCORING
Bottle size (2 L):
No Leak @ 50 lbs.:
Balance (COG):
Stability (fins):
Visibility (bright):
Team Members (4):
Distance (maximum):

_____
_____
_____
_____
_____
_____
_____

TOTAL (6):

____

__________ Sub Total (6)
__________ ft (rank for score)

PARACHUTE-TIME (GRADE 7):
Parachute:
Remain attached:
Deployment:
Carried to ground:
Time aloft:

_____
_____
_____
_____
_____
_____

TOTAL (7):

____

+ Sub Total (6):

__________ sec (rank for score)

OBSERVATIONS (think about these):
1. Did it take off wobbly? Why? What can be done to improve it?
2. Did the rocket fly in a straight and smooth flight line? Why? How can it be improved?
3. What volume of water did you use in your rocket? Should you alter it? Why or why not?
4. Could it be seen from a distance? What can you do to improve visibility?
5. How did your parachute perform? How can you improve upon its design?
6. Identify the variables you would like to adjust to improve your rocket for the next flight.

NOTES (What do you need to change/modify to improve your rocket?):
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WATER-BOTTLE ROCKET COMPETITION
Scaled drawing of parachute:
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WATER-BOTTLE ROCKET COMPETITION
Class: _______ Team Name: ____________________________

GRADE 8 – ROCKET TESTING:
DISTANCE FLIGHT (GRADE 6): POINT SCORING
Bottle size (2 L):
No Leak @ 50 lbs.:
Balance (COG):
Stability (fins):
Visibility (bright):
Team Members (4):
Distance (maximum):

_____
_____
_____
_____
_____
_____
_____

TOTAL (6):

____

__________ Sub Total (6)
__________ ft (rank for score)

PARACHUTE-TIME (GRADE 7):
Parachute:
Remain attached:
Deployment:
Carried to ground:
Time aloft:

_____
_____
_____
_____
_____
_____

TOTAL (7):

____

+ Sub Total (6):

__________ sec (rank for score)

VERTICAL LANDING (GRADE 8):
Vertical Landing:
Re-Launch Ready:
Distance (minimum):

_____
_____
_____
_____

TOTAL (8):

____

+ TOTAL (7):

__________ ft (rank for score, reverse order)

OBSERVATIONS (think about these):
1. Did it take off wobbly? Why? What can be done to improve it?
2. Did the rocket fly in a straight and smooth flight line? Why? How can it be improved?
3. What volume of water did you use in your rocket? Should you alter it? Why or why not?
4. Could it be seen from a distance? What can you do to improve visibility?
5. How did your parachute perform? How can you improve upon its design?
6. Did your rocket land vertically? Did it remain standing upright? Identify the reasons.
7. Identify the variables you would like to adjust to improve your rocket for the next flight.

NOTES (What do you need to change/modify to improve your rocket?)
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WATER-BOTTLE ROCKET COMPETITION
Scaled drawing of landing device:
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WATER-BOTTLE ROCKET COMPETITION
Class: _______ Team Name: ____________________________

POINT CHECKLIST:
DISTANCE FLIGHT (GRADE 6):
Bottle size (2 L):
No Leak @ 50 lbs.:
Balance (COG):
Stability (fins):
Visibility (bright):
Team Members (4):

_____
_____
_____
_____
_____
_____

__________ Sub Total (6)

Distance (maximum):

_____

__________ ft (rank for score)

TOTAL (6):

____

PARACHUTE-TIME (GRADE 7):
Parachute:
Remain attached:
Deployment:
Carried to ground:
Time aloft:

+ Sub Total (6):

_____
_____
_____
_____
_____
_____

TOTAL (7):

____

__________ sec (rank for score)

VERTICAL LANDING (GRADE 8):
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Vertical Landing:
Re-Launch Ready:
Distance (minimum):

+ TOTAL (7):

_____
_____
_____
_____

TOTAL (8):

____

__________ ft (rank for score, reverse order)

RELATIVITY
THE SPECIAL & THE GENERAL THEORY
A POPULAR EXPOSITION

BY

ALBERT EINSTEIN, Ph.D.
PROFESSOR OF PHYSICS IN THE UNIVERSITY OF BERLIN
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31. THE POSSIBILITY OF A "FINITE" AND YET "UNBOUNDED" UNIVERSE
But speculations on the structure of the universe also move in quite another direction. The development of
non-Euclidean geometry led to the recognition of the fact, that we can cast doubt on the infiniteness of our
space without coming into conflict with the laws of thought or with experience (Riemann, Helmholtz).
These questions have already been treated in detail and with unsurpassable lucidity by Helmholtz and
Poincaré, whereas I can only touch on them briefly here.
In the first place, we imagine an existence in two dimensional space. Flat beings with flat implements, and in
particular flat rigid measuring-rods, are free to move in a plane. For them nothing exists outside of this
plane: that which they observe to happen to themselves and to their flat "things" is the all-inclusive reality
of their plane. In particular, the constructions of plane Euclidean geometry can be carried out by means of
the rods e.g. the lattice construction, considered in Section 24. In contrast to ours, the universe of these
beings is two-dimensional; but, like ours, it extends to infinity. In their universe there is room for an infinite
number of identical squares made up of rods, i.e. its volume (surface) is infinite. If these beings say their
universe is "plane," there is sense in the statement, because they mean that they can perform the
constructions of plane Euclidean geometry with their rods. In this connection the individual rods always
represent the same distance, independently of their position.
Let us consider now a second two-dimensional existence, but this time on a spherical surface instead of on a
plane. The flat beings with their measuring-rods and other objects fit exactly on this surface and they are
unable to leave it. Their whole universe of observation extends exclusively over the surface of the sphere.
Are these beings able to regard the geometry of their universe as being plane geometry and their rods withal
as the realisation of "distance"? They cannot do this. For if they attempt to realise a straight line, they will
obtain a curve, which we "three-dimensional beings" designate as a great circle, i.e. a self-contained line of
definite finite length, which can be measured up by means of a measuring-rod. Similarly, this universe has a
finite area that can be compared with the area, of a square constructed with rods. The great charm resulting
from this consideration lies in the recognition of the fact that the universe of these beings is finite and yet
has no limits.
But the spherical-surface beings do not need to go on a world-tour in order to perceive that they are not
living in a Euclidean universe. They can convince themselves of this on every part of their "world,"
provided they do not use too small a piece of it. Starting from a point, they draw "straight lines" (arcs of
circles as judged in three dimensional space) of equal length in all directions. They will call the line joining
the free ends of these lines a "circle." For a plane surface, the ratio of the circumference of a circle to its
diameter, both lengths being measured with the same rod, is, according to Euclidean geometry of the plane,
equal to a constant value π, which is independent of the diameter of the circle. On their spherical surface
our flat beings would find for this ratio the value

i.e. a smaller value than π, the difference being the more considerable, the greater is the radius of the circle
in comparison with the radius R of the "world-sphere." By means of this relation the spherical beings can
determine the radius of their universe ("world "), even when only a relatively small part of their worldsphere
is available for their measurements. But if this part is very small indeed, they will no longer be able to
demonstrate that they are on a spherical "world" and not on a Euclidean plane, for a small part of a
spherical surface differs only slightly from a piece of a plane of the same size.
Thus if the spherical surface beings are living on a planet of which the solar system occupies only a
negligibly small part of the spherical universe, they have no means of determining whether they are living in
a finite or in an infinite universe, because the "piece of universe" to which they have access is in both cases
practically plane, or Euclidean. It follows directly from this discussion, that for our sphere-beings the
circumference of a circle first increases with the radius until the "circumference of the universe" is reached,
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and that it thenceforward gradually decreases to zero for still further increasing values of the radius. During
this process the area of the circle continues to increase more and more, until finally it becomes equal to the
total area of the whole "world-sphere."
Perhaps the reader will wonder why we have placed our "beings" on a sphere rather than on another closed
surface. But this choice has its justification in the fact that, of all closed surfaces, the sphere is unique in
possessing the property that all points on it are equivalent. I admit that the ratio of the circumference c of a
circle to its radius r depends on r, but for a given value of r it is the same for all points of the
"worldsphere"; in other words, the "world-sphere" is a "surface of constant curvature."
To this two-dimensional sphere-universe there is a three-dimensional analogy, namely, the threedimensional spherical space which was discovered by Riemann. its points are likewise all equivalent. It
possesses a finite volume, which is determined by its "radius" (2π2R3). Is it possible to imagine a spherical
space? To imagine a space means nothing else than that we imagine an epitome of our "space" experience,
i.e. of experience that we can have in the movement of "rigid" bodies. In this sense we can imagine a
spherical space.
Suppose we draw lines or stretch strings in all directions from a point, and mark off from each of these the
distance r with a measuring-rod. All the free end-points of these lengths lie on a spherical surface. We can
specially measure up the area (F) of this surface by means of a square made up of measuring-rods. If the
universe is Euclidean, then F = 4πR2; if it is spherical, then F is always less than 4πR2. With increasing
values of r, F increases from zero up to a maximum value which is determined by the "world-radius," but
for still further increasing values of r, the area gradually diminishes to zero. At first, the straight lines which
radiate from the starting point diverge farther and farther from one another, but later they approach each
other, and finally they run together again at a "counter-point" to the starting point. Under such conditions
they have traversed the whole spherical space. It is easily seen that the three-dimensional spherical space is
quite analogous to the two-dimensional spherical surface. It is finite (i.e. of finite volume), and has no
bounds.
It may be mentioned that there is yet another kind of curved space: "elliptical space." It can be regarded as a
curved space in which the two "counter-points" are identical (indistinguishable from each other). An
elliptical universe can thus be considered to some extent as a curved universe possessing central symmetry.
It follows from what has been said, that closed spaces without limits are conceivable. From amongst these,
the spherical space (and the elliptical) excels in its simplicity, since all points on it are equivalent. As a result
of this discussion, a most interesting question arises for astronomers and physicists, and that is whether the
universe in which we live is infinite, or whether it is finite in the manner of the spherical universe. Our
experience is far from being sufficient to enable us to answer this question. But the general theory of
relativity permits of our answering it with a moderate degree of certainty, and in this connection the
difficulty mentioned in Section 30 finds its solution.

Please Note: The full account can be found in the Public Domain through the Gutenberg Project:
www.gutenberg.org
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After reading the chapter from Lyell’s book, answer the following questions:
1. Einstein writes about “flat beings” in a two-dimensional space. How did he say their universe was “like
ours”?
A. it is flat
C. it is finite
B. it is infinite
D. it is two-dimensional
2. He continues by suggesting that if “spherical-surface beings” drew a “straight line” in their world, we
would perceive it as a …
A. circle
B. square

C. rectangle
D. pyramid

3. Einstein tries to answer why “the reader will wonder why we have placed our ‘beings’ on a sphere rather
than on another closed surface.” He answers this by stating that “the ‘world-sphere’ is a ‘surface of
constant …”
A. shape
B. time

C. curvature
D. distance

4. “To this two-dimensional sphere-universe there is a three-dimensional analogy, namely, the threedimensional spherical space which was discovered by Riemann. its points are likewise all equivalent. It
possesses a finite volume, which is determined by its "radius" (2π2R3). Is it possible to imagine a spherical
space? To imagine a space means nothing else than that we imagine an epitome of our "space" experience,
i.e. of experience that we can have in the movement of "rigid" bodies. In this sense we can imagine a
spherical space.” In this paragraph, Einstein provides a reason for imagining different examples of space.
What do you think his reason is?
A. to better understand space
B. to imagine a spherical space

C. to develop an analogy
D. all of the above

5. Albert Einstein is considered by many to have been the greatest mind of the twentieth century. He was
famous for his “thought experiments” where he used his imagination to consider possible ways to explain
how the universe worked. Today, over 100 years later, we are just starting to prove some of his theories.
Why do you think he conducted thought experiments and why do you think it has taken so long to prove
his theories?
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
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LABORATORY EQUIPMENT
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SCIENTIFIC MEASUREMENT
Scientists around the world use the metric system. Even though it is not the “official” system of the
United States, scientists here use it too. There are many reasons for this. It provides a common language to
communicate findings; it is a decimal system that makes measuring easy; it is simple to convert from one
unit to another; and it is based on logical standards which transcend measurements of lines, volume, mass,
and temperature. In short, it’s a great system - which is why the rest of the world adopted it long ago.
Measurement:

Basic Unit:

Tool:

Original Definition:

Linear (length)
Volume (fluids)
Mass
Temperature

meter (m)
liter (l)
gram (g)
degrees Celsius (°C)

ruler
graduate
balance
thermometer

1/10000000 from N. Pole to Equator
1 cubic decimeter; also 1 kg of water
1 cubic centimeter of water
1/100 from freezing to boiling water

Prefix:

Value:

Name:

Notation:

Examples:

kilohectodeka-

1000
100
10
1
.1
.01
.001

thousand
hundred
ten
one
tenth
hundredth
thousandth

1.0 x 10
1.0 x 10 2
1.0 x 10 1
1.0 x 10 0
1.0 x 10 -1
1.0 x 10 -2
1.0 x 10 -3

1 kilometer = 1,000 meters
100 liters = 1 hectoliter
1 dekagram = 100 decigrams
(meter, liter, gram)
10 decigrams = 1 gram
0.01 meter = 1 centimeter
1 milliliter = 0.001 liters

(unit)
decicentimilli-

3

Memory Aid: King Henry Died until Drinking Chocolate Milk (K H D u D C M)
Connections: 1 gram (g) = 1 milliliter (ml) = 1 cubic centimeter (cm3) of water at 1 degree Celsius (0C)
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Linear Measurements: basic unit = meter (m)

Volume Measurements: basic unit = liter (L); (note: liquids = ml, solids = cm3)
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Mass Measurements: basic unit = gram (g)
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Temperature Measurements: basic unit = degrees Celsius (0C)

Graphing:
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Formulas:

Density:
density = mass / volume
D=m/v
Volume of Solid:
volume = length x width x height
V = (l)(w)(h)
Speed:
speed = distance / time
S=d/t
Acceleration:
acceleration = velocity change / time
A = (Vf – Vo) / t
Momentum:
momentum = mass x velocity
M = (m)(v)
Force:
force = mass x acceleration
F = (m)(a)
Weight:
weight = mass x gravity
w = (m)(g)
Pressure:
pressure = force / area
P = F/A
Work:
work = force x distance
W = (F)(d)
Power:
power = work / time
P=W/t
2
Kinetic Energy:
kinetic energy = (mass x velocity )/2
KE = (mv2) / 2
Potential Energy:
potential energy = weight x height
PE = (w)(h)
Heat Gained / Lost: heat = mass x Δ temp x specific heat H = (m)(ΔT)(sp.ht.)
Ohm’s Law:
current = voltage / resistance
C=V/R
Electrical Power:
power = voltage x current
P=V/C
Electrical Energy:
energy = power x time
E = (P)(t)
Wave Speed:
speed = frequency x wavelength
S = (f)(λ)
Law of Reflection: angle of incidence = angle of reflection
∠i = ∠ r

Significant Digits:
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PERIODIC TABLE:
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GLOSSARY:
AAAAA
a- / anabiotic
-able / -ible
absolute magnitude

not
not living
can be
a star's actual brightness

absorption
acceleration

attraction and retention of energy
rate of change in velocity

acid

a compound with a pH below 7

acid rain
activation energy

precipitation (rain, snow, sleet, hail, or fog) that is more acidic than normal
energy required for a reaction to occur

active solar
active transport
adaptation
adaptive radiation
adjustment knob
aerobic
air intake

system which uses solar heat absorption for later use
movement of materials requiring energy
change that increases an organism's chances of survival
process in which one species evolves into several to fill different niches
used to focus an image on a microscope
respiration requiring oxygen
the openings at the bottom of the barrel (can be closed by the collar)

air mass
air pressure
alga
alkane series

large body of air with uniform properties throughout
measure of the force of air pressing down on the Earth's surface
a microscopic, multicellular, primitive plant type
hydrocarbon series with all single bonds

alkene series

hydrocarbon series with at least one double bond

alkyne series

hydrocarbon series with at least one triple bond

allele
alpha particle

each form of a gene
weakest type of radiation - 2 protons and 2 neutrons

alternating current
ameba
amniocentesis
amphianaerobic
anemometer
angiosperm
animal
ann-/ennanthracite
anthroanti-

current in which the electrons reverse their direction regularly
a sarcodine that lives in fresh water
removal of fluid from the sac that surrounds a baby in the womb
both
respiration not requiring oxygen
instrument used to measure wind speed
type of seed plant whose seeds are covered
a multicellular heterotroph whose cells lack cell walls
year
hard coal; fourth and last stage in the development of coal
human
against

antibiotic
apogee

chemical that destroys or weakens disease-causing bacteria
farthest point of an object in orbit

apparent magnitude

a star's brightness observed from Earth

arthrosclerosis
-ary / -ory
asexual reproduction

disease caused by thickening of the inner lining of the arteries
person, place
reproduction requiring only one parent
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asteroid belt

region between Mars and Jupiter where rocky bodies are found

astroatmosphere
atom

star
mixture of gases that surrounds the Earth
smallest part of an element (building block of matter)

atomic mass

equal to the number of protons plus neutrons

atomic number

equal to the number of protons

autoautotroph
average speed

self
an organism that can make its own food from simple substances
determined by dividing total distance by total time

axis

imaginary line through the center of a body

BBBBB
bacterium
bad flame

unicellular microorganism that does not have a nucleus
"cooler", yellow, quiet flame

barometer
barrel

instrument used to measure air pressure
air and gas mix in this tube-like structure of the burner

base (acid & base)

a compound with a pH above 7

base (Bunsen burner)

this structure supports the burner

base (microscope)
bedrock
bench mark
beta particle

the bottom structure of a microscope
layer of rock beneath the surface
a frame of reference for measuring elevations
released during beta decay

bibinary star

two, twice
member of a double star system

binding energy

energy that binds the nucleus together

binomial
biobiodiversity
biogeography
biomass
biome
biotic
biotic index
bituminous coal
blizzard
boiling

literally means "two names"
life
the variety of organisms present in a particular ecosystem
study of where plants and animals live throughout the world
a material that comes from a living thing and can be used as fuel
division of area with similar climate, plants (flora), and animals (fauna)
living
a scale of water quality based on benthic macroinvertebrates
soft coal; third stage in the development of coal
a storm with dry, driving snow, strong winds, and intense cold
particles inside a liquid change to a gas

brown alga
bubble chamber

multicellular alga that contains a brown pigment
device using superheated liquid to create bubbles when radioactive particles
pass through it

CCCCC
calorie

unit used to measure heat

calorimeter

instrument used to measure heat

canopy
capsule
carbon cycle
carnivore

roof (top layer) formed by tall trees in the forest
outermost layer of bacterium which provides protection
recycling of carbon dioxide from oxygen in the environment
flesh-eating mammal
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cast
catalyst

fossil showing the same shape of an organism
substance that increases or decreases the rate of reaction

cell
cell division
cell membrane
cell wall
Cenozoic Era
centcenti-

basic unit of life
process in which one cell divides into two cells
thin, flexible envelope surrounding a cell (it is semi-permeable)
outermost boundary of a plant cell
division of geologic time that has lasted about 65 million years after the end of
the Mesozoic Era
hundred
metric prefix meaning 0.01

chain reaction
chemical bonding

continuous series of fission reactions
combining of atoms of elements to form new substances

chemical energy

energy that bonds atoms or ions together

chemical equation

symbols, formulas, and numbers used to show a reaction

chemical formula

combination of symbols used to represent a compound

chemical reaction

process in which substances change into new substances

chemical symbol

shorthand for writing an element

chlorophyll
chloroplast
chromatin
chromosome
chromosome theory
chromosphere

green substance needed for photosynthesis
energy producers for the cell
threadlike coils of chromosomes
rod-shaped cell structure that passes on the traits
theory that states that genes are found on chromosomes
middle layer of the sun's atmosphere

cilia
ciliate
circclastic rock
cleavage
climate
climax community
clone
cloud chamber
coefficient

"hair-like" structure
animal-like protist that moves by means of cilia
around
sedimentary rock formed from fragments of other rocks
tendency of a mineral to break along smooth surfaces
general conditions of temperature and precipitation over a long period of time
stable collection of plants, animals, and other organisms in a place
an organism genetically identical to another
device to study radioactivity, using cooled gas to condense around radioactive
particles
indicates the number of molecules of a substance

coldblooded
collar

having a body temperature that changes with the environment
this can be rotated to adjust the air entering the burner

collision theory

theory that relates reaction rates to molecular collisions

colloid

homogeneous mixture in which particles are mixed but not dissolved

combustion
comet

the process of burning something
object made of ice, gas, and dust that travels through space

community
compound

living part of any ecosystem
two or more elements chemically combined

compound microscope
concave lens

a microscope having more than one lens
lens that is thinner in the center

concave mirror

a reflective surface curved inward to gather and focus light at a point
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condensation

change of a gas to a liquid

conduction
conductor

transfer of heat energy from one substance to another through direct contact
material which permits the transfer of heat

cone
conifer
connective tissue
conservation
conservation of energy

reproductive structure in gymnosperms
evergreen that produces its seeds in cones
type of tissue that provides support for the body and unites its parts
wise, intentional management of a resource to prevent its depletion
energy can neither be created or destroyed by ordinary means

constant speed

speed that does not change

constellation

group of stars that form a pattern

consumer
consumption
continent
contour line
contraconvection
convergent boundary
convex lens

organism that feeds directly or indirectly on producers
the use of natural resources
major landmass rising above sea level
line of equal elevation above sea level
against
transfer of heat energy in a fluid (gas or liquid)
plate boundary at which plates come together
lens that is thicker in the center

convex mirror

mirror with a surface that curves outward

core

center of the sun

Coriolis Effect
corona

shifts in wind direction caused by Earth’s rotation on its axis
outermost layer of the sun's atmosphere

corrosion

gradual wearing away of a metal due to a chemical reaction

cosmocovalent bonding

universe
bonding that involves the sharing of electrons

Cretaceous Period
crystal
-cule
current
-cycl
cytocytoplasm

subdivision of geologic time at the end of the Mesozoic Era
solid where atoms are arranged in definite, repeating pattern
very small
flow of charge
wheel
cell
all the living material outside the nucleus of a cell

DBH
dedecay series

diameter at breast height; used to measure tree size
away
steps by which a radioactive nucleus decays

decomposer
decomposition (reaction)

organism that feeds on organic matter and breaks it down to simpler substances
complex substance breaks down into simpler substances

deforestation
delta
density
depletion
deposition
di-

removal of trees
triangular formation of sediments at the mouth of a river
mass per unit volume of a substance
a reduction of available resources due to consumption
process by which sediments are laid down in new locations
double or two

diatomic element

element comprised of two atoms covalently bonded together

dichotomous

a guide that identifies through a series of choices

DDDDD

231

diffuse reflection

bouncing of light from an uneven (irregular) surface

diffusion
digestion
direct current
disdischarge
dispersal
diurnal
divergent boundary
DNA
dominant
Doppler Effect

movement of materials from high to low concentration
food broken down into simpler substances
current consisting of electrons that flow constantly in one direction
not, reversal
volume of water released in a given period of time
movement of living things from one place to another
active during the day
a boundary at which plates move apart
deoxyribonucleic acid
"stronger" trait
apparent change in wavelength due to movement

double-replacement
(reaction)

two compounds combine to form two new compounds

drought
drumlin

a period of dry weather, especially a long one that is injurious to crops
oval-shaped mound of glacial till

earthquake
ecological succession
ecology
ecosystem
efficiency

a sudden release of energy in the earth's crust or upper mantle
process of gradual change within a community
study of relationships between living things and the environment
group of organisms in an area that interact with one another and environment
comparison (ratio) of work input to work output

electric motor
electrolyte

device that uses an electromagnet to convert electrical energy to mechanical
a substance that conducts electricity when in solution

electromagnet
electromagnetic energy

solenoid with a magnetic material such as iron inside its coils
energy associated with moving electrons

electromagnetic
spectrum

arrangement of electromagnetic waves in order of wavelength

electromagnetism
electron

relationship between electricity and magnetism
negatively charged particle found outside nucleus

electron cloud

space in which electrons are likely to be found

electron-dot diagram

diagram that shows valence electrons as dots

electroscope
element

device with two thin metal leaves used to detect radioactivity or charge
simplest type of pure substance

elliptical galaxy

galaxy shaped like a sphere or disk

emission
endangered
endospore
endothermic (reaction)

the release of waste products, typically gasses into the atmosphere
in danger of becoming extinct
it means "inside seed" and encloses hereditary material
a reaction during which energy is absorbed

energy

ability to do work or cause change

energy conversion

change of energy from one form to another

energy efficiency
environment
epithelial tissue
erosion
estivation

a comparison of work input to work output
all the living and nonliving things with which an organism interacts
type of tissue that forms a protective surface for the body and lines the cavities
products of weathering are moved from one place to another
summer resting state of an organism

EEEEE

232

estuary
evolution
exexcretion
exo-

boundary between a freshwater biome and a marine biome
change (in a species) over time
out
process of getting rid of wastes
outer

exothermic (reaction)

a reaction during which energy is released

exotic species
external fertilization
extinct
extrusion
extrusive rock
eyepiece lens

species released into a place where they had never been before
fertilization that takes place outside the female's body
having died out; leaving no more left
igneous rock formation created on the surface
igneous rock formed on Earth's surface
a lens on a microscope that your eye looks through

family (periodic table)

vertical column of elements also called a group

family (taxonomy)
famine
fault
fermentation
fertilization
filtration
flagella
flagellum
flood
flower
focal point

orders are divided into this classification group
a severe shortage of food, as through crop failure or overpopulation
break or crack along which rocks move
also known as anaerobic respiration
process when sperm cell enters an egg cell, sharing genetic information
the removal of undesired particles through a semi-permeable membrane
whip-like structures that allow bacteria to move
a "whip-like" structure
a great flowing of water, especially over land not usually submerged
structure containing reproductive organs in angiosperms
location at which light rays from a lens or mirror meet

food chain
food web
force

food and energy links between organisms in an ecosystem
all the food chains in an ecosystem that are connected
a push or pull on an object

fossil
fossil fuel
fossil record
fracture
frame of reference

preserved remains or evidence of a living thing
fuel formed from the ancient remains of dead plants and animals; coal, oil, or
gas
most complete biological record of life on earth
tendency of a mineral to break along a rough or jagged surface
object with which movement is compared

freezing

change of a liquid to a solid

freshwater biome
friction

biome that contains freshwater lakes, ponds, swamps, streams, and rivers
force that acts in the opposite direction of motion

front
fruit
fulcrum

boundary that forms when two different air masses meet
ripened ovary of an angiosperm
fixed pivot point of a lever

fungus

nonvascular plantlike organism that has no chlorophyll

galaxy

huge collection of stars

galvanometer
gamma ray

device that uses an electromagnet to detect small amounts of current
high-frequency radiation wave; can penetrate lead

garbage
gas

any matter that is no longer wanted or needed; trash
phase of matter having no definite shape and no definite volume
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gas jet

controls the flow of gas from the lab station

gas tube

this carries the flow of gas from the jet to the burner

gas valve

this knob adjusts the gas flow entering the burner

Geiger counter
gemstone
gene
generator
genetic engineering
genetics
genotype
genus
geothermal
gestation
giant star

device that detects radioactivity by producing an electric current in its presence
hard, beautiful durable substance that can be cut for jewelry
basic unit of heredity
device that uses electromagnets to convert from mechanical to electrical energy
process in which genes, or parts of DNA, are transferred between organisms
study of heredity
the genetic makeup of an organism
group of organisms that are closely related
energy produced from the heat energy within the Earth
time the young spends inside the mother
star with a diameter about 10 to 100 times larger than the sun

gill
GMO
good flame

structure through which oxygen is obtained
genetically modified organism
hot, light blue, roaring flame

gradualism
-graph
gravity

theory that evolution occurs slowly over a long period of time
write
force of attraction between objects that depends on their masses

green alga
Greenhouse Effect
group

multicellular alga that contains green pigment
gases (like carbon dioxide) in the atmosphere trap heat like a blanket
vertical column of elements also called a family

gymnosperm

type of seed plant whose seeds are not covered - a "naked" seed

habitat
half-life
hardness
hazardous waste
heat

place in which an organism lives
time it takes for half the atoms of a radioactive element to decay
ability of a mineral to resist being scratched
waste that can cause serious damage to human health; toxic chemical waste
form of energy caused by the internal motion of molecules of matter

heat energy

energy involved in the internal motion of particles of matter

heat exchanger
hemiherbivore
Hertzsprung-Russell

a device used to transfer heat collected from one source and relayed to another
half
organism that eats only plants
chart that shows relationship between brightness and temperature

hetero-

different

heterogeneous

a mixture that appears to be different throughout

heterotroph
hibernation
homeostasis
homo-

organism unable to make its own food
winter sleep during which all body activities slow down
ability of an organism to keep conditions the same
same

homogeneous

a mixture that appears to be the same throughout

homologous structures
horizon
hormone
host

structure that evolved from similar body parts
soil layer
chemical messenger that travels through the blood
organism in which another organism lives
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humus
hurricane
hybrid
hybridization
hydrocarbon
hydroelectric
hyperhypha
hypo-

part of the soil formed by decaying organic material
a severe, rotating tropical storm with heavy rains and strong winds
having different genes for a particular trait (dominant and recessive)
crossing of two genetically different but related species of an organism
organic compound containing the elements hydrogen and carbon
the use of mechanical energy from falling or flowing water to generate
electricity
over (or more)
threadlike structure in fungi that produces enzymes
under (or less)

-ic
-ify
igneous rock
il- / im- / in- / irininbreeding
inclined plane

characterized by
to make
rock formed from molten lava or magma
not
in, into
crossing plants or animals that have the same or very similar genes
flat, slanted surface that multiplies force

index fossil
index of refraction

fossil used to determine relative age of rock
comparison of light speed in air and certain material

indicator

a sign that a chemical reaction is taking place

indicator (acids & bases)

material that changes color in the presence of an acid or base

induced current
induction
inertia

current produced in a wire exposed to a changing magnetic field
method of charging an object by rearranging its electric charges
tendency of an object to remain at rest or in motion (Latin for "lazy")

infrared ray

found in the frequency range below visible light; felt as heat

ingestion
inherit
inorganic
insolation
insoluble

taking in food or nutrients
to acquire the genes and traits of parent generation
not formed from living things or their remains
the amount of solar energy received in an area over a period of time
unable to be dissolved

insulator

substance that does not conduct heat easily

interinterglacial
internal fertilization
interphase
intrusion
intrusive rock
inversion
invertebrate
ion

between
time period between major glaciations, or ice ages
fertilization that takes place within the body of the female
first phase of cell division when chromosomes are copied
igneous rock formation created beneath the surface
igneous rock formed beneath the Earth's surface
occurs when cool, polluted air becomes trapped under a layer of warm air
an animal not having a backbone
an atom that has become charged due to electron gain or loss

ionic bonding

bonding that involves the transfer of electrons

-ism
isobar
isomer

doctrine of
line that connects locations with the same air pressure
compound having different structural, but same molecular formula

isotherm
isotope

line that connects locations with the same temperature
atom with a different number of neutrons
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-ist

one who

Joule

unit of work; 1 Newton-meter

Jurassic Period

middle subdivision of geologic time in the Mesozoic Era

kilo-

metric prefix meaning 1,000

kinetic energy

energy that a moving object has due to motion; energy of motion

kinesis (genesis)

beginning or origin

kinetics

study of the rates of chemical reactions

kingdom

the largest classification group

landform (landscape)
latitude
law of superposition
leaching
leaf
lens

physical feature on Earth’s surface
measure of distance north and south of equator
law that states that in sedimentary rock layers, younger rocks lie on top of older
process in which water washes minerals from the topsoil to the subsoil
photosynthesis occurs in this part of the plant
transparent material that refracts light

lever

rigid bar free to move about a single point

lichen
life span
lignite
liquid

fungus and alga living symbiotically
maximum length of time an organism can be expected to live
brown coal; second stage in the development of coal
phase of matter having no definite shape but having a definite volume

lithoload
loam
loess
-logy
longitude
lum-/lus-/luclunar eclipse

stone
amount of sediment carried by a stream
a soil with ideal levels of sand, silt, and clay
accumulations of fine sand and silt deposited by the wind
the study of
measure of distance east and west of prime meridian
light
when the Earth blocks the sun from the moon

luster
lysosome

way in which a mineral reflects light from its surface (shininess)
cleanup crew of the cell

machine

device that makes work easier

macro-

large

macro-evolution
main-sequence star

theory that all living things on earth arose from a common ancestor
star group shown from upper left to lower right on H-R diagram

malleable

able to be hammered into a thin sheet

mammal
mammary gland
manmar-/mermaria

warm-blooded vertebrate that has hair or fur and feed young milk
structure in female mammal that produces milk
hand
sea
smooth lowland plains on the moon

marine biome
marrow
marsupial

oceans and seas of the world
soft material inside a bone and produces red blood cells
pouched mammal
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mass

amount of matter in an object

mass wasting
matter

downhill movement of sediments due to gravity
anything that has mass and volume

mechanical advantage

number of times a machine multiplies the effort force

mechanical energy

energy associated with motion

meiosis
melting

process producing cells with half the number of chromosomes
change of a solid to a liquid

-ment
Mesozoic Era
metabolism
metal

state of
division of geologic time, lasting about 160 million years, after the Paleozoic
Era and before the Cenozoic Era
all chemical activities that occur in a single cell or a complete organism
an element that is a good conductor of electricity and heat

metallic bond

bond formed by atoms of metals

metalloid

an element that has properties of both metals and nonmetals

metamorphic rock
metamorphosis
meteor

rock formed by a change in temperature, pressure or chemistry
dramatic change in appearance due to development
a "shooting star"

meteorite

meteor that strikes the surface of the Earth

meteoroid

chunk of metal or stone that orbits the sun

-meter
micromicroclimate
micro-evolution
microscope
microwave

measurement
very small
localized climate in a small area
theory based on observation that changes take place within a species over time
an instrument used to look at very small objects
high-frequency radio wave used primarily for communication

mid-ocean ridge
milli-

undersea mountain chain where new ocean floor is produced; a constructive
(divergent) plate boundary
metric prefix meaning 0.001

mineral
minimismitosis
mixture

naturally occurring, inorganic solid with definite shape & makeup
small
wrong
duplication and division of a cell's nucleus
two or more substances mixed but not chemically combined

modulation

variation in the amplitude of an electromagnetic wave

mold (fossil)
mold (fungi)
molecule

fossil that shows the outward shape of an organism
fuzzy, shapeless fungus that grows on the surface of an object
combination of atoms formed with a covalent bond

momentum

mass of an object times its velocity

moneran
monomonotreme
moraine
mortmotion

another name for a bacterium
one
an egg-laying mammal
ridge of till left behind by a retreating glacier
death
change in position in a certain amount of time

mountain

natural landform that reaches high elevations
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mud flow
multimuscle tissue
mushroom
mutation
mutualism

a flow of mixed earth debris containing a large amount of water
many
type of tissue that has the ability to contract and make the body move
fungus that has a cap on top of a stalk
change in genes or chromosomes that cause a new trait to be inherited
symbiotic relationship when both organisms benefit

natural gas
natural selection
neap tide

flammable gas occurring naturally underground and used as fuel
survival and reproduction of organisms best adapted to their surroundings
lower tide during first or last quarter phase of moon

nebula

massive cloud of dust and gas

nebular theory

states that the solar system began as a huge cloud of dust and gas

nematocysts
nerve tissue
neutralization

special stinging structure in a cnidarian
type of tissue that carries messages back and forth between the brain and body
a reaction between an acid and base producing a salt and water

neutron

subatomic particle with no charge found in the nucleus

neutron star

smallest and densest of all stars

Newton

unit of force (1 kg x 1 m/sec/sec)

niche
nitrogen cycle
nocturnal
nomenclature
nonnonmetal

role of an organism in its community
recycling of nitrogen in the environment
active during the night
a naming system
not
element that is a poor conductor of electricity and heat

nonvascular
notochord
nova

plant lacking transportation tubes that carry food and water
a long, flexible supporting rod (in us, our vertebral column)
star that suddenly increases in brightness

nuclear energy

energy associated with the center of an atom

nuclear fission
nuclear fusion
nuclear strong force

splitting of an atomic nucleus into two smaller nuclei of about equal mass
combining two smaller atomic nuclei to form a single nucleus of larger mass
force that overcomes repulsive force of protons

nucleus (atom)

small, dense positively charged center of atom

nucleus (cell)

control center of the cell

objective lens
offspring
oil (crude)
omniomnivore
orbit

a lens on a microscope that is closest to the object
organism or generation produced by a previous generation
a naturally occurring, liquid hydrocarbon used for various purposes
all
an animal that will feed on many types of food, including plants and animals
path taken when moving around an object

organ
organ system
organelle
organic compound

group of tissues working together
group of organs that work together to perform certain functions
tiny cell structure
a compound that contains carbon, not inorganic

organic rock
organism

sedimentary rock formed from material that was once alive
group of organ systems working together
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osmosis
-ous
ovule
oxidation number

diffusion of water
full of
female structure containing egg cells
number of electrons an atom gains, loses, or shares

oxygen cycle

recycling of oxygen from carbon dioxide in the environment

Paleozoic Era

parallax

division of geologic time lasting about 345 million years, after the Precambrian
Era and before the Mesozoic Era
single giant landmass that existed more than 200 million years ago and that gave
rise to the present-day continents
apparent change in position of a star

paramecium
parasite
parasitism
passive solar
peat
-ped / -pod /-pus
penumbra

an example of a ciliate
organism that feeds on other living organisms
symbiotic relationship when only one organism benefits
system which uses solar heat directly
soft substance made of decayed plant fibers; first stage in coal development
foot
outer part of a shadow

perigee

closest point of an object in orbit

period

horizontal row of elements

period of revolution

time it takes to make one revolution around the sun

periodic law

law that states properties of elements are periodic

permafrost
petrification
petropetrochemical
pH

permanently frozen tundra soil
turning to stone; mineralization of organic matter
rock
any useful substance derived from oil or natural gas
measure of the hydrogen ion concentration of a solution

pH scale

a range of numbers indicating the concentration of hydrogen ions

phenotype
phloem
phonophoto-

the physical appearance of an organism
vascular tissue that moves food
sound
light

photosphere

innermost layer of sun's atmosphere - the sun's "surface"

photosynthesis
photovoltaic
phylum
phylum Chordata
phytoplankton
pigment
pistil
placenta
plain
plane mirror

process where sunlight energy is changed into food energy
device that converts sunlight directly into electricity
kingdoms are divided into this classification group
taxonomic group that contains all vertebrates (chordates)
microscopic plants that live on the surface of the ocean
colored chemical
female reproductive organ of a flower containing the stigma and style
structure through which developing mammals receive food and oxygen
flat land area not high above sea level
mirror with a perfectly flat surface

plasma

phase of matter having very high energy

plasmid
plate

bacterial DNA in the form of a ring
in plate tectonics, one of the moving, irregularly shaped slabs that make up the
Earth's lithosphere

PPPPP
Pangaea
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plateau
pollen
pollution
polypopulation
pore space
postpotential energy

flat land area high above sea level
male structure containing sperm cells
release of substances that change the environment for the worse
many
group of similar organisms living together in same area
space between particles of soil
after
energy of shape or position; stored energy

power

rate at which work is done

prePrecambrian Era
preservation
primate
probability
producer
product

before
earliest and longest division of geologic time, lasting about 4 billion years
intentional management of a resource to prevent its elimination
order of animals that includes humans, apes, and monkeys
possibility or likelihood that an event will happen
organism that can make its own food
substance(s) produced by a chemical reaction

prominence

huge, bright arch or loop of hot gas on the sun

property

characteristic of a substance

prophase
protein
protist
proton

second phase of cell division when mitosis begins
substance used to build and repair cells; made up of amino acids
unicellular organism belonging to the kingdom Protista
positively charged particle found in the nucleus

proton acceptor

a base; produces OH- in water and accepts a proton

proton donor

an acid; produces H+ in water

protostar

a new star

pseudopod
psychrometer
PTI
pulley

"false foot"
instrument used to measure relative humidity
pollution tolerance index
rope wrapped around a wheel

punctuated equilibrium
pure substance

theory that evolution occurs in rapid and sudden changes
substance made of one kind of material

purebred
purification

inherit same genes from both parents for a trait (all dominant or all recessive)
the decontamination of a resource in order to make it useful to humans

quark

particle that makes up all other known particles in the nucleus

-quer/-ques/-quis

seek

radar

use of short-wavelength microwaves to locate objects

radiation
radio wave

transfer of heat energy through empty space
electromagnetic waves with the longest wavelength

radioactive
radioactive dating
radioactive decay

describes a nucleus that gives off nuclear radiation in order to become stable
method based on radioactive decay of elements to date fossils or rocks
unstable nucleus breaks down to become more stable

radioactive waste
radioactivity

waste produced by the generation of energy in nuclear power plants
release of energy and matter, changing the nucleus

radioisotope

radioactive isotope
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rain gauge
rereactant

instrument used to measure rainfall
again
substance(s) that enters into a chemical reaction

reaction time

measure of how quickly reactants change into products

recessive
recombinant DNA
recovery facility
recycling
red alga
red shift

"weaker" trait
new piece of DNA produced by combining parts of separate DNA strands
a facility that generates electricity from burning waste material
reclaiming materials to be used again in another form
multicellular alga that contains red pigment
shift toward the red end of the spectrum

reduce
regeneration
regular reflection

decreasing solid waste in the waste stream
ability to re-grow lost body parts
bouncing of light from a smooth, even surface

replication
residual soil
resistant
respiration
response
retrograde rotation

process in which DNA forms exact duplicates
soil that remains on top of the rock from which it was formed
being hardy or resilient to the effects of some condition
organisms take in oxygen and release energy by the breakdown of food
some action brought on by a stimulus
reverse motion when a planet rotates from east to west

reuse
ribosome
rock
rock cycle
root

taking an item normally discarded and putting it to another use
protein factory of the cell
hard substance composed of one or more minerals
interrelated process that causes the continuous changing of rocks
structure that anchors the plant

salt

a compound formed from the reaction between an acid and base

saltwater intrusion
sanitary landfill
sarcodine
saturated hydrocarbon

replacement of freshwater in an aquifer with saltwater from the sea
solid-waste dump in which garbage is compacted and covered with soil
animal-like protist that moves by pseudopods
an alkane, having all single bonds

scale
scarcity
-scope
screw

compares distance on map to surface of Earth
a shortage of a resource
see
inclined plane wrapped around a central bar

sediment
sedimentary rock
selective breeding
sex chromosome
sex-linked trait
sexual reproduction
silicon
simple microscope
single-replacement
(reaction)

particles of rock or organic materials carried and deposited
formed from the compacting and cementing of sediments
intentional crossing of organisms with desired traits to produce offspring
chromosome that determines the sex of an organism
characteristic passed from parent to child on a sex chromosome
reproduction requiring two parents
a metalloid element used in photovoltaic cells
a microscope having one lens

-sion / -tion
smog
soil profile
solar collector

state or quality
combination of words smoke and fog; brown haze formed from air pollution
a cross section of the soil horizon
device that absorbs energy from the sun and converts it to heat

SSSSS

uncombined element replaces an element in a compound
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solar eclipse

when the moon blocks the sun from the Earth

solar energy
solar flare

energy from the sun
bright burst of light on the photosphere

solar wind

continuous stream of high-energy particles released into space

solenoid
solid

long coil of wire that acts like magnet when current flows through it
phase of matter having a definite shape and a definite volume

solubility

measure of how much of a solute can be dissolved in a solvent

soluble

can be dissolved

solute

a substance that is dissolved in another

solution

homogeneous mixture in which particles are dissolved in another

solvent

a substance that does the dissolving in a solution

species
specific heat

a group of organisms that are able to interbreed and produce offspring
ability of a substance to absorb heat energy

spectroscope

instrument that breaks up light into colors

speed

rate at which an object moves

-sphere
spicules
spiral galaxy

ball
thin, spiny structure that forms skeleton of many sponges
galaxy shaped like a pinwheel

spit
spontaneous generation
spore
sporozoan
spring tide

sandbar connected to the shoreline
theory that life came from non-living matter
tiny reproductive cell
animal-like protist that has no means of locomotion
higher tide caused during full or new moon phase

spud

gas enters the burner through this small hole

stage
stamen
-stasis

the flat platform on a microscope where objects are placed
male reproductive organ of a flower containing pollen on the anther
stationary

stem
stereo-microscope
sterile
stewardship
stimulus
streak
strike-slip boundary
-struct
structural formula

allows transportation of materials from roots to leaves
a compound microscope having two eyepiece lenses
unable to reproduce offspring
management of resources for future generations
signal to which an organism reacts
color of the powder left by a mineral when it is rubbed
a plate boundary at which two plates slip past each other horizontally
build
shows the kind, number and arrangement of atoms

subsubatomic particles

under
particles smaller than an atom (protons, neutrons, electrons)

subduction
sublimation

process in which crust plunges back into the interior of the Earth
change of a solid to a gas

subscript

indicates the number of atoms in an element

subsoil
substituted hydrocarbon

soil in the B horizon, or middle layer of soil
formed when hydrogen is replaced
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sunspot

dark, cool area on the photosphere

supersupergiant star

above
star with a diameter 1000 times the diameter of the sun

superposition
survival
swim bladder
symbiosis
syn- /sym- / syssynapse
synthesis (reaction)

law that states younger sedimentary rocks are above older layers
the continued existence of an organism
air-filled sac enabling bony fish to rise or sink in water
close relationship in which an organism lives on, near, or in another organism
together
tiny gap between an axon and a dendrite
two or more substances combine to form new substance

TTTTT
taiga
taxonomy
tectonics
teletelophase
temperature

northernmost area of a coniferous forest biome
the science of classification
a branch of geology that deals with the movements that shape the Earth's crust
far
fifth phase of cell division when mitosis is complete
measure of the motion of molecules

terrtexture triangle
thermal pollution
thermometer
threatened
tidal energy
tide

land
three-sided chart that illustrates soil groups based on texture
unnatural increase in water temperature that affects aquatic biology
instrument used to measure temperature
in danger of becoming endangered
energy produced by the rise and fall of the tides
rise and fall of oceans caused by Moon's gravity

till
tissue
topography
topsoil
tornado
tracer
trait
transtransect
transform fault
transformer
transit
transmutation

rocks and debris deposited directly by a glacier
group of cells working together to perform a special function
shape of the Earth’s surface
soil in the A horizon, or uppermost layer of mature soil
a localized, destructive windstorm characterized by a long, funnel-shaped cloud
radioactive element whose pathway can be followed through steps of a reaction
a characteristic of an organism
across
a line through which various samples are taken
fault that runs across a mid-ocean ridge
device that increases or decreases the voltage of alternating current
an instrument used to view a flat, horizontal plane
process in which one element is changed into another

transported soil
trench
triTriassic Period
trilobite
tropism
tsunami

soil that is moved away from its place of origin
a V-shaped valley on the ocean floor where old ocean floor is subducted; a
destructive (convergent) plate boundary
three
subdivision of geologic time at the beginning of the Mesozoic Era
animal that is an important index fossil for the Paleozoic Era
movement of a plant toward or away from a stimulus
an unusually large sea wave produced by a seaquake or undersea eruption

ultraviolet ray

found in the frequency region just above visible light

umbra

inner part of a shadow

unconformity

eroded rock surface older than the younger rock layers below it
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unsaturated hydrocarbon

either an alkene or alkyne

-ure

state or quality

vaccine
vacuole
valence electron

the deliberate introduction of an antigen to stimulate the immune system
storage tank of the cell
electron in the outermost energy level of an atom

vaporization

change of a liquid to a gas

variation
vascular
velocity

differences in members of the same species
a plant having a system of tiny tubes that carry food and water
description of speed in a given direction

vertebrate
vigor
virus
vis-/vidvisible light

an animal with a backbone
strength or health
tiny particle that contains hereditary material
see
wavelengths that can be seen with the unaided eye

viv-/vitvolume

live
amount of space an object takes up

VVVVV
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warmblooded
water cycle
watt

having a constant body temperature
flow of water throughout the environment
unit of power; 1 joule per second

wedge

inclined plane that moves

weight

gravity's force of attraction on an object

wet mount
wheel and axle

a slide made with water or other liquid
two circular objects of different sizes

white dwarf

star about the size of Asia

wild fire
wind
wind energy
wind farm
work

a raging and uncontrollable fire
movement of air from an area of higher pressure to lower pressure
energy produced by the flowing wind
a facility that uses wind mills to capture wind energy to produce electricity
force acting over a distance to move an object

XXXXX
X-ray

electromagnetic wave in the frequency range just above ultraviolet

xylem

vascular tissue that moves water and minerals

yeast

unicellular fungus

zooflagellate
zygote

animal-like protist that moves by means of flagella
a fertilized egg cell
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END OF YEAR SURVEY
In an on-going effort to improve the science program at our school, I am asking you to complete the following survey. Please
read each item below and answer honestly and thoughtfully. If you would rather remain anonymous, do not include your name.
When you are finished, please remove this page from your book and hand it in to me. Thank you.

Using the following scale (1 – strongly disagree; 5 – strongly agree),
complete the following by circling the appropriate response.
1. I enjoy studying science.
2. I like figuring out word problems.
3. I love to read.
4. I work with my hands a lot.
5. I like reading more than math.
6. I like math more than reading.
7. I have a great memory.
8. I can learn things quickly.
9. I like to figure out problems.
10. I like to work with others.
11. I have many friends.
12. I love working in groups.
13. I like to learn new things.
14. Trying new things is scary.
15. I like to experiment with fire.
16. Mixing chemicals sounds like fun.
17. I would rather do something than watch.
18. I would rather just do nothing at all.
19. I’d rather be somewhere else right now.
20. I enjoyed learning science this year.

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

3
3
3
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Please take a moment and think about your year in science class.
Use the space below to write any thoughts (good or bad) you would like to share with me about this year.
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1. Please think about this year in science class. Identify three things you enjoyed doing or
learning about. What are the first three things that come to your mind?
a. ________________________________________________________________________
b. ________________________________________________________________________
c. ________________________________________________________________________
2. List three things that you did not enjoy about this year in science class.
a. ________________________________________________________________________
b. ________________________________________________________________________
c. ________________________________________________________________________
3. Think about this: What gets your interest more – the topic or the teacher? Explain.

4. If you were the science teacher, what is one thing you would do differently?

5. What kinds of science topics interest you most? Think of several and list them below.

6. Safety is always very important in science. What is the best way to keep the lab safe?

7. What kind of job do you see yourself doing when you get out of school?

8. Please give me feedback about this book. What did you like/dislike about it? How can I
make it better for the next edition? Thank you for your honesty!
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