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COURSE:   Biology

I.
Grade Level/Unit Number:  9 - 12   Unit 6


II:
Unit Title:
Patterns Among Organisms

III.
Unit Length:
  2 ½ weeks  (on a 90 min per day block schedule) 


IV. Major Learning Outcomes:

This unit is focused on organisms and their ability to accomplish essential life functions.   In particular, this unit focuses on the use of adaptations, both structural and behavioral, for survival and reproductive success.    Students will learn about several representative phyla and several physiological processes.   Specifically, students will gain an understanding of:

· essential life functions such as transport, excretion, respiration, regulation, nutrition, synthesis, reproduction, and growth and development.

· the processes that allow unicellular protists, annelid worms, insects, amphibians, mammals, non-vascular plants, gymnosperms and angiosperms to accomplish life functions.

· the benefits of structural and behavioral adaptations to reproductive success and survival.

· the value of co-evolution to the reproductive success and survival of representative phyla.

V. Content Objectives Included  (with RBT Tags):
	Objective Number
	Objective
	RBT Tag

	4.02
	Analyze the processes by which organisms representative of the following groups accomplish essential life functions including:

· Unicellular protists, annelid worms, insects, amphibians, mammals, non-vascular plants, gymnosperms and angiosperms.

· Transport, excretion, respiration, regulation, nutrition, synthesis, reproduction, and growth and development.


	B4

	4.03
	Assess, describe and explain adaptations affecting survival and reproductive success.

· Structural adaptations in plants and animals (form to function).

· Disease-causing viruses and microorganisms.

· Co-evolution.


	B5



	4.05
	Analyze the broad patterns of animal behavior as adaptations to the environment.

· Innate behavior.

· Learned behavior.

· Social behavior.


	B4

	1.00
	Learner will develop abilities necessary to do and understand scientific inquiry.     Goal 1 addresses scientific investigation.  These objectives are an integral part of each of the other goals.  Students must be given the opportunity to design and conduct their own investigations in a safe laboratory.  The students should use questions and models to formulate the relationship identified in their investigations and then report and share those findings with others.
	

	1.01
	Identify biological problems and questions that can be answered through scientific investigations.


	B1

	1.02
	Design and conduct scientific investigations to answer biological questions.

· Create testable hypotheses.
· Identify variables.
· Use a control or comparison group when appropriate.
· Select and use appropriate measurement tools. 
· Collect and record data.
· Organize data into charts and graphs.
· Analyze and interpret data.
· Communicate findings
	B6

	1.03
	Formulate and revise scientific explanations and models of biological phenomena using logic and evidence to: 

· Explain observations.

· Make inferences and predictions.

· Explain the relationship between evidence and explanation.


	B6

	1.04
	Apply safety procedures in the laboratory and in field studies:

· Recognize and avoid potential hazards.

· Safely manipulate materials and equipment needed for scientific investigations.
	C3

	1.05
	Analyze reports of scientific investigations from an informed scientifically literate viewpoint including considerations of:

· Appropriate sample.

· Adequacy of experimental controls.

· Replication of findings. Alternative interpretations of the data.
	B4


VI. English Language Development Objectives (ELD) Included:

NC English Language Proficiency (ELP) Standard 4 (2008) for Limited English Proficiency Students (LEP)- English Language learners communicate information, ideas, and concepts necessary for academic success in the content area   of science.
Suggestions for modified instruction and scaffolding for LEP students and/or students who need additional support are embedded in the unit plan and/or are added at the end of the corresponding section of the lessons. The amount of scaffolding needed will depend on the level of English proficiency of each LEP student. Therefore, novice level students will need more support with the language needed to understand and demonstrate the acquisition of concepts than intermediate or advanced students.

VII. Materials/Equipment Needed: 
	Activity
	Materials

	Amazing Organisms
	Computer with internet access

 Data projector

	Organism Newspaper Project
	Computer with internet access

Library

	The Diversity of Life Stations
	Unicellular Protist Station #1

Pictures of amoeba, paramecium and euglena

Live Specimens of amoeba, paramecium and 

           Euglena

Protoslo

Microscope slides

Coverslips

Eyedropper

Microscope

Pond Water Sample

Computers with internet access (6)

Earthworm Station #2

Earthworm Specimens (4)

Dissecting tray

Dissecting tools

Insect Station #3

Pictures of various arthropods

Diagram of the external anatomy of the insect

Diagram of Insect Metamorphosis

A Graph showing the Percentage on Animals  

       in the World

Diagram of a bee pollinating a flower

Amphibian Station #4

Frog Specimens (4)

Dissecting tray

Dissecting tools

Diagram of frog’s internal organs

Diagram of frog’s life cycle

Various specimens (including amphibians and  

       non-amphibians)

Mammal Station #5

Computer with internet access



	Plant Webquest
	Computers with internet access

	Flower Dissection/ Investigation of Leaf Stomata
	Fresh flower sample (irises suggested)

Plant leaves (geranium, coleus and peace lily 

        suggested)

Dissecting tray

Dissecting needle 

Hand lens 




Microscope scalpel

Razor blade



Plain paper


Forceps

Clear tape

Metric ruler

Clear fingernail polish

Clear cellophane tape or clear package sealing tape

 Microscope

 Microscope slides

Coverslips

	Design A Flower 
	

	Learning Guide for Animal Behavior
	

	Behavior and Other Responses Charades
	3X5 Notecards

	Termite Behavior
	Termites

Petri dish 

Newsprint

Assorted pens 

Pencils

White paper

Paintbrushes

	Animal Responses to Environmental Stimuli
	invertebrates 

flashlight




black construction paper



ice pack

salt solution




lemon juice




antacid

aluminum foil




sand paper




sugar

corn meal




tuning fork




distilled water

warm water




cold water




heating pad



	Learning Guide on Viruses and Bacteria
	

	Pathogen Warning Announcment
	Computers with internet access

	Essential Life Function Chart- Organism Newspaper Project
	


VIII.   Detailed Content Description: 

Please see the detailed content description for each objective in the biology support document.  The link to this downloadable document is in the Biology Standard Course of Study at:

http://www.ncpublicschools.org/curriculum/science/scos/2004/23biology
IX.  Unit Notes

Overview Of Unit Six

This unit is focused on organisms and their ability to accomplish essential life functions.   In particular, this unit focuses on the use of adaptations, both structural and behavioral, for survival and reproductive success.    Students will learn about several representative phyla and several physiological processes.   Specifically, students will gain an understanding of:

· essential life functions such as transport, excretion, respiration, regulation, nutrition, synthesis, reproduction, and growth and development.

· the processes that allow unicellular protists, annelid worms, insects, amphibians, mammals, non-vascular plants, gymnosperms and angiosperms to accomplish life functions.

· the benefits of structural and behavioral adaptations to reproductive success and survival.

· the value of co-evolution to the reproductive success and survival of representative phyla.

In each unit Goal 1 objectives, which relate to the process of scientific investigation are included.   In each of the units, students will be practicing the processes of science: observing, hypothesizing, collecting data, analyzing, and concluding. 

The unit guide gives an overview of the activities that are suggested to meet the Standard Course of Study Goals for Unit One.   The guide includes activities, teacher notes on how to weave the activities into the content, and supplementary notes related to other issues such as preparation time and time to complete the activity.    If a teacher follows this unit (s)he will have addressed the goals and objectives of the SCOS.   However, teachers may want to substitute other activities that teach the same concept.  

Teachers should also refer to the support document for Biology at http://www.ncpublicschools.org/curriculum/science/scos/2004/23biology for the detailed content description for each objective to be sure they are emphasizing the specified concepts for each objective.  

Essential Questions for Unit Six:

Following are the essential questions for this unit.   Essential questions are those questions that lead to enduring understanding.   These are the questions that students should be able to answer at some level years after the course.    These questions are designed to incorporate multiple concepts.   Students will work on answering these questions throughout the unit.   Teachers are advised to put these questions up in a prominent place in the classroom and refer to them during the teaching of the unit.     

1) How do essential life functions interact to ensure survival of an organism?

2) How do structural and behavioral adaptations increase the reproductive success of organisms to increase species survival?

Modified Activities for LEP Students:

Those activities marked with a  ( have a modified version or notes designed to assist teachers in supporting students who are English language learners.   Teachers should also consult the Department of Public Instruction website for English as a Second Language at: http://www.ncpublicschools.org/curriculum/esl/  to find additional resources.  

Computer Based Activities:
Several of the recommended activities are computer based and require students to visit various internet sites and view animations of various biological processes.  These animations require various players and plug-ins which may or may not already be installed on your computers.  Additionally some districts have firewalls that block downloading these types of files.  Before assigning these activities to students it is essential for the teacher to try them on the computers that the students will use and to consult with the technology or media specialist if there are issues.  These animations also have sound.  Teachers may wish to provide headphones if possible.  

Animal Video Links:

Below is a list of suggested websites containing video regarding various organisms for this unit.

http://www.ted.com/index.php/talks/view/id/206
Squid and Octopus

http://channel.nationalgeographic.com/channel/videos/
Click on Animals and Nature

Then click on Wildlife

Many wonderful video clips to choose from.

http://youtube.com/watch?v=MhcOYgCJK4o&feature=related
Venus Flytrap

http://youtube.com/watch?v=2Fyre3lAt64
Mimosa pudica – sensitive plant

http://youtube.com/watch?v=gilOQk4MPZ8
peacock

http://youtube.com/watch?v=PVUCF3vJQA0
with music – rap

http://youtube.com/watch?v=LGBqQyZid04
duck dog imprinting

http://youtube.com/watch?v=iQwePii0Oxc
baby ducks plus mom – imprinting

http://www.youtube.com/watch?v=ffpuyLMVodA&feature=related
baby ducks plus mom

http://youtube.com/watch?v=R7c3grMQNts
swans fighting over pond

http://www.youtube.com/watch?v=s2_wdMmEupQ&feature=related
prairie chickens – courting and aggression

X. Global Content:  Aligned with 21st Skills:
One of the goals of the unit plans is to provide strategies that will enable educators to develop the 21st Century skills for their students. As much as students need to master the NCSOS goals and objectives, they need to master the skills that develop problem solving strategies, as well as the creativity and innovative thinking skills that have become critical in today’s increasingly interconnected workforce and society.  The Partnership for 21st Century Skills website is provided below for more information about the skills and resources related to the 21st Century classroom. 

http://www.21stcenturyskills.org/index.php?option=com_content&task=view&id=27&Itemid=120
	NC SCS Biology
	21st Century Skills 
	Activity

	
	Communication Skills
	

	1.01, 1.02, 1.03, 1.04, 1.05, 4.02, 4.05
	Conveying thought or opinions effectively
	· Organism Newspaper Project

· Behavior Charades

· Termite Behavior

· Animal Reponses to Environment

	4.02, 4.05
	When presenting information, distinguishing between relevant and irrelevant information
	· Organism Newspaper Project

· Behavior Charades

· Animal Reponses to Environment

	4.02, 4.05
	Explaining a concept to others
	· Organism Newspaper Project

· Behavior Charades

	
	Interviewing others or being interviewed
	

	
	Computer Knowledge
	

	4.02
	Using word-processing and database programs
	· Organism Newspaper Project

	
	Developing visual aides for presentations
	

	
	Using a computer for communication
	

	
	Learning new software programs
	

	
	Employability Skills
	

	1.02, 1.03, 1.04, 4.02, 4.03, 4.05
	Assuming responsibility for own learning
	All activities

	1.02, 1.03, 1.04, 4.02, 4.03, 4.05
	Persisting until job is completed
	All activities

	1.03, 1.04, 4.02, 4.03, 4.05
	Working independently
	· Organism Newspaper Project

· Diversity of Life Stations

· Design a Flower

· Learning Guide Animal Behavior

· Learning Guide on Viruses/Bacteria

· Essential Life Functions Chart

	
	Developing career interest/goals
	

	
	Responding to criticism or questions
	

	
	Information-retrieval Skills
	

	4.02
	Searching for information via the computer
	· Organism Newspaper Project

	
	Searching for print information
	

	
	Searching for information using community members
	

	
	Language Skills - Reading
	

	1.01, 1.02, 1.03, 1.04, 1.05, 4.02
	Following written directions
	Most of the activities can be presented as opportunities for students to follow written directions.  The teacher will have to work with most students to develop this skill over time.  The following activities are well suited to developing skills in following directions:

· Organism Newspaper Project

· Diversity of Life Stations

· Flower Dissection

· Investigation of Leaf Stomata

· Design a Flower

· Termite Behavior

· Animal Reponses to Environment



	1.01, 1.02, 1.03, 1.04, 1.05, 4.02, 4.03,  4.05
	Identifying cause and effect relationships
	· Amazing Organisms

· Diversity of Life Stations

· Flower Dissection

· Investigation of Leaf Stomata

· Design A Flower

· Learning Guide Animal Behavior

· Termite Behavior

· Animal Reponses to Environment

· Learning Guide on Viruses/Bacteria

· Essential Life Functions Chart

	4.02, 4.03
	Summarizing main points after reading
	· Organism Newspaper Project

· Learning Guide on Viruses/Bacteria

· Essential Life Functions Chart

	4.02
	Locating and choosing appropriate reference materials
	· Organism Newspaper Project

	
	Reading for personal learning
	

	
	Language Skill - Writing
	

	1.02, 1.03, 1.04, 4.02, 4.03, 4.05
	Using language accurately
	All the activities

	1.02, 1.03, 1.04, 4.02, 4.03, 4.05
	Organizing and relating ideas when writing
	All the activities

	
	Proofing and Editing
	· Organism Newspaper Project

· Design a Flower

	1.03, 4.02, 4.03, 4.05
	Synthesizing information from several sources
	· Amazing Organisms

· Learning Guide Animal Behavior

· Learning Guide on Viruses/Bacteria

	1.03, 4.02
	Documenting sources
	· Organism Newspaper Project

	
	Developing an outline
	

	1.03, 4.02
	Writing to persuade or justify a position
	· Organism Newspaper Project

· Design a Flower

	1.03, 4.02
	Creating memos, letters, other forms of correspondence
	· Organism Newspaper Project

	
	Teamwork
	

	1.01, 1.02, 1.03, 1.04, 1.05, 4.02, 4.05
	Taking initiative
	· Organism Newspaper Project

· Design a Flower

· Termite Behavior

	1.01, 1.02, 1.03, 1.04, 1.05, 4.02, 4.05
	Working on a team
	Most of the activities are designed to be done and discussed in teams.  The following activities are well suited to developing team interdependence skills:

· Organism Newspaper Project

· Diversity of Life Stations

· Flower Dissection

· Investigation of Leaf Stomata

· Design a Flower

· Behavior Charades

· Termite Behavior

· Animal Reponses to Environment



	
	Thinking/Problem-Solving Skills
	

	1.01, 1.02, 1.03, 1.04, 1.05, 4.02, 4.03,  4.05
	Identifying key problems or questions
	· Amazing Organisms

· Organism Newspaper Project

· Diversity of Life Stations

· Design a Flower

· Termite Behavior

· Animal Reponses to Environment

· Essential Life Functions Chart

	1.01, 1.02, 1.03, 1.04, 1.05, 4.02, 4.05
	Evaluating results
	· Amazing Organisms

· Diversity of Life Stations

· Design a Flower

· Behavior Charades

· Termite Behavior

· Animal Reponses to Environment

	1.01, 1.02, 1.03, 1.04, 1.05, 4.05
	Developing strategies to address problems
	· Termite Behavior

· Animal Reponses to Environment

	
	Developing an action plan or timeline
	


Unit Guide: Patterns Among Organisms

Total:   12 - 90 min days    

ENGAGE:  
This activity (Amazing Organisms Sites) is intended to interest students in the diverse array of behaviors found in organisms.  The teacher will use video clips from internet sites to engage students in hypothesizing about the purpose of the behaviors.

Guiding Question:

How do different living things take care of their life functions?

Before the activity:  Explain the purpose of the activity to the students.   Ask them to suggest reasons for the evolution of the many behavioral adaptations that are shown.   

Focus Objectives 4.02
Activity Time:  45 minutes 

Preparation Time:  The teacher should make sure that all the video clip links are working and that the technology is ready to go.

The teacher could prepare a handout based on the video clips where students could put their hypotheses.

A list of suggested video clip sites regarding various organisms is provided at the beginning of this document.  
NOTE:   There are many wonderful video series.  The teacher could substitute the video clips for a full length video such as those from the Nature Series or National Geographic.   However, engaging the class in discussion afterwards is very important.
After the activity:  Explain to students that each of the behaviors that they have seen are used to help organisms accomplish their life functions.   Explain that this unit will help them explore this many adaptations of various organisms further.

EXPLORE:
This activity (Organism Newspaper Project) will allow student to research one of the representative organism included in the SCOS and present their research in the form of a newspaper.  This project should be assigned to a group of students ranging from two but no more than four students.  

Guiding Question:   How are the major life processes exhibited within the assigned representative organisms?

Before the activity:

Students should be given the opportunity to review several newspapers to familiarize themselves with the organization of newspaper.  It would be advisable to use newspapers with an emphasis on science such as the New York Times Science section at http://www.nytimes.com/pages/science/or the Smithsonian Magazine at http://www.smithsonianmag.com/science-nature/.

Organism Newspaper Project: Background Information
Targeted Standard Course of Study:  Goals and Objectives 


Goal 4: The learner will develop an understanding of the unity and diversity of life
4.02: Analyze the processes by which organisms representative of the following groups accomplish essential life functions:

· Unicellular protests

· Annelid worms

· Insects

· Amphibians

· Mammals

· Non-Vascular Plants

· Gymnosperms

· Angiosperms

4.03: Assess, describe, and explain adaptations affecting survival and reproductive success 

4.05: Analyze the broad patterns of animal behavior as adaptations to the environment

Introduction to the Teacher 
Newspaper projects can be adapted to many topics.  I have a version of this project in Genetics and also just focusing on Chordates.  This version focuses on all of the groups of organisms that are found in Goal 4 of the curriculum.   Teachers could adapt and modify this project in many different ways.

I like to have my students work in groups of three on this project.   The positive aspect of this is the collaboration, excitement, and creative synergy.  The negative might be that each student does not get the complete overview of information.   However, teachers could have all students do the research first and then break into groups and divide up the parts of the newspaper.     The project could be done by pairs of students or by single students also.  The positive is the depth that each student would experience with the material, but the negative is the loss of some of the excitement.

My students were completely focused for a week of research and writing.  The products were amazing.  They were informative and creative.   One group created a “tabloid.”   Other groups were more straightforward.   All groups did a great deal of the bonus work.
My experience has been that students learn a great deal from projects that involve research and then presentation of what they have learned in a way that allows them to express their creativity.

References 
Students will need to use a variety of resources including books, magazines, internet sites, videos, etc.    

Below are some useful websites that have information about student newspaper projects.

http://litsite.uaa.alaska.edu/workbooks/kidpaper.html


(creating a newspaper book report)

http://www.glc.k12.ga.us/BuilderV03/LPTools/LPShared/lpdisplay.asp?LPID=30599


(creating a Civil War newspaper – part of a webquest)

http://www.amistadamerica.org/new/main/html/curriculum/newspaper.html


(creating a newspaper about the Amistad)

http://schools.portnet.k12.ny.us/~rmclean/Latin_America/lesson_newspaper.html


(Latin American topics newspaper)

http://www.twingroves.district96.k12.il.us/NewspaperProj/Newspaper.html


(American History topic newspaper)

Organism Newspaper Project: Activity

Purpose 

· To learn about the various groups of organisms listed below

· To learn how different organisms handle the functions of life

· To learn about some of the behaviors that help the survival of organisms

· To enjoy being creative


Materials 
· Microsoft Publisher or some other program for formatting a newspaper

· Computers 

· Books and internet access for research
Introduction to the Student

In this project, you will be researching different groups of organisms and the functions that they need to carry out in order to stay alive.    You will be writing a variety of news articles about these organisms and their functions.   You will also get the opportunity to be creative by adding other newspaper features to your product.

Procedure 

This project involves 

1. Researching information about organisms in the following groups 

a. Unicellular protists

b. Annelid Worms

c. Insects

d. Amphibians

e. Mammals

f. Non-vascular plants

g. Gymnosperms

h. Angiosperms

2. Writing various types of articles about these organisms

3. Presenting these articles in a newspaper format.

Focus of Research:

•
Structural characteristics of the organisms; structural and functional differences among the various groups of organisms, lifestyles and behaviors of the organisms.

•
Systems (transport, excretion, respiration, nutrition, synthesis, reproduction, growth and development)

•
Other behaviors (individual and group)

Types of Articles and Items for your newspaper (without descriptions): Requirements:


•
Lead Story 1




•
Lead Story 2




•
Personal Interest News Story


•
Feature Story




•
Review





•
Editorial




•
Letter to Editor

Optional:  two of the following



•
Editorial Cartoon

•
Advice Column

•
Obituary

•
Cartoon Strip

•
Wedding or Birth Announcement

•
Want Ad

•
Puzzle

•
Sport

•
Weather

•
Advertisement

•
Horoscope

• Police Log

Types of Articles and Items for your newspaper (with descriptions):

Lead Story - Scientific News Story about the characteristics of each group of organisms.  You will focus on the differences and similarities that cause these organisms to be grouped differently.  This type of article usually is about a newly breaking story.  You may be writing about something that is NOT “newly breaking” but you write the article as if it was.   Your story should answer the 5 W’s – who, what, where, when, and why.  There should be a great deal of factual information.  For this item you are writing as a reporter.  There should be no bias or point of view in this article.

Second Lead Story - Scientific News Story about the different systems and their general functions and how they relate to each other.   You should mention at least two major organs and functions for each system.

Personal Interest News Story about a specific organism.  Describe its characteristics, its lifestyle, its adaptations to increase survival, its behaviors, and its endangerment status.   A story such as this is a “human interest” story.  It will also answer the 5 W’s but also evokes sympathy in the reader.

Feature story that includes a mock interview with an organism from a different group than the one you used in your personal interest news story.    You will deal with the same topics as the previous article, but you will write it up as an interview.  You can use the Q/A format if you wish.  

Review of a magazine article, movie, or chapter in a book about an organism from a different group than the personal interest and feature story.    First you need to read the article or watch the movie.  Then you need to review the item.  You should state the title, author, date, and any other relevant information.  Then you need to summarize the information.  Finally, you will state whether you liked the item or not and why.  

Editorial where you argue some ethical issue involved with the organisms.  Editorials are written in essay form and express the opinion of the editorial board.   An editorial usually has four parts (opinion about something, examples, conclusion, and suggestions for actions that the reader might take).  Examples: you might write about whether we should have zoos; you might discuss whether we should be cloning animals; you could write about experimenting on animals; you could write about the value of protecting endangered species.

Letter to the Editor from someone who argues the other side of the ethical issue discussed in the editorial.  This letter should also use examples.   This will be written from the point of view of some character that you invent.

Other Items – you need to include at least TWO of these:

Editorial Cartoon related to the behavior of organisms.  Editorial cartoons express opinions using humor – often ironic or sarcastic.  

Advice column where you write a question from the point of view of an organism and then answer that question from your point of view.  The question should involve a behavior or other aspect of that animal’s life.   (For example, if you were researching invertebrates, you might write: “Dear Dr. Bugs, I am a lonely female praying mantis.  I have just eaten the head off my mate and I am left with all these children.   I would like a new mate.  What should I do?”).  Make sure you answer the question.

Obituary about someone who was important in research involving organisms. (Carolus Linnaeus, Jane Goodall, and Rachel Carson are good examples.) An obituary of this type will tell about the famous person and describe their career, discoveries, and awards, as well as a little about their personal life.  (You could write an obituary about an organism if you prefer).

Cartoon Strip that you create yourself.  You can use characters from the comic pages of a real newspaper – but you should credit your source.    But the topic and frames need to be original and should focus on organisms – structures, functions, behaviors, etc.

Want Ads (this could be something that an organism is selling– that is related to its behavior or structures or lifestyle – ex: “nest for sale, carefully crafted from sticks and stray pieces of lint”)

Advertisements (this would be for a product related to an organism – ex: “sale male pine cones”)

Puzzles (should include biology terms related to organisms)

Sports (This could be a article about organism “athletics” – like bears catching salmon with their claws, how fast cheetahs can run, how well plants disperse seeds, etc.  But write it up like a real sports article.)

Wedding Announcements or Birth Announcements   (ex:  “birth of new paramecia”)

Police Log (ex: young male baboons stealing females from a troop)

Horoscope (ex:  characteristics of a “virgo” frog)

Weather (ex: description of beautiful weather for an earthworm)

Other details you should include in your newspaper:

•
Masthead and Banner - runs across the entire width of the top of the first page – gives the time of the paper (i.e.: “The Organism Times”), the day of the week, the date, the cost

•
Index – table of contents should be in a box somewhere on the first page.

•
Headline for each story - a title over a story that sort of summarizes the story.

•
Box (at least one) – this is a very small article or a headline that is enclosed in a box to give it emphasis

•
Byline – Each story should have the name of the writer, placed above the article and under the headline.

•
Pictures – you should have at least 3 pictures in your newspaper

•
Caption – each picture should have an explanatory note above it

•
Credit Line – you should give the source of each picture

•
Cutline – below each picture should be a more detailed description of what is in the picture.

Writing Tips:

•
In the first one or two sentences of your articles you should give the who, what, when, where and why of the subject.   You should also try to “hook” your audience.   Find something unique or clever or surprising to start with.   

•
Be sure to include details and examples.  Quotes are useful.

•
Have a concluding paragraph that ties everything together.  A memorable last sentence can conclude a news article nicely.  Avoid words such as “In conclusion… or “To finish…..”  

•
Use active words – verbs that are exciting!   “The man dashed headlong into the crowd” is better that “The man ran fast.”

•
Generally, for your main feature articles, you should write in the 3rd person.

•
Keep your articles focused on the topic – don’t include unrelated information.

•
In your interviews, use some verbs other that “said.”   You could use words such as “commented,” “uttered,” “declared,” “voiced,” etc.  (Use a thesaurus!)

•
Do not use flowery descriptions in news articles.   Those types of descriptions are for novels!

•
Create your headline AFTER you have written the report – you will be better able to create a catchy headline, then.

•
You should use graphics and pictures – very important in newspapers!  You can even use your own artwork.

•
BE SURE YOU DO CAREFUL research so that you know what you are talking about.

•
DO NOT copy work from the internet – this writing must be original.

Questions to Guide Analysis: 

Evaluation Rubric




Low







High

	Criterion
	1
	2
	3
	4

	1st Scientific Lead Story
	
	
	
	

	2nd Scientific Lead Story
	
	
	
	

	Personal Interest
	
	
	
	

	Feature Story
	
	
	
	

	Review of item
	
	
	
	

	Editorial opinion
	
	
	
	

	Letter to Editor
	
	
	
	

	OPTIONAL – Do two
	
	
	
	

	Editorial Cartoon
	
	
	
	

	Advice Column
	
	
	
	

	Obituary
	
	
	
	

	Cartoon Strip
	
	
	
	

	Birth/Death Announcement
	
	
	
	

	Want Ad
	
	
	
	

	Puzzle

	
	
	
	

	Sports

	
	
	
	

	Weather
	
	
	
	

	Police Log
	
	
	
	

	Advertisement

	
	
	
	

	Horoscope
	
	
	
	


Meanings of 1, 2, 3, and 4:

Rating of 1

Written expression and form are weak

Language is not appropriate to newspaper writing

Article is lacking depth – too short, no examples 

Organization of article is poor

Grammar, paragraphing, spelling errors

Graphics and/or pictures are missing

Rating of 2

Written expression and form are average

Language is usually appropriate to article

Article needs more depth – length and examples

Organization could be improved

A few grammar, paragraphing, spelling errors

Graphics and/or pictures are limited

Rating of 3

Written expression and form are good

Language is generally appropriate to article

Article is about the right length and has examples

Article is fairly well organized

Only 1-2 grammar, paragraphing, spelling errors

Graphics and/or pictures are good.

Rating of 4

Written expression and form are excellent

Language is very appropriate to article

Article is a perfect length and has good examples

Article is extremely well organized

No grammar, paragraphing, spelling errors

Graphics and/or pictures are excellent 

Focus Objective 4.02

Activity Time:  90 minutes- Please note that students should be given one day of in class time to form their group as well as begin the initial research on the organism.  The majority of work will be done outside of class during the course of this unit.  Time should be given at the end of the project to allow students to review each other newspapers.
Preparation Time:  Arrange for the library or computer lab to allow for students to start their research.  Photocopy any needed materials.

Safety:  N/A
EXPLAIN:
After the activity:

On the due date, students will exchange their newspaper with other groups in a round robin fashion to allow each group the opportunity to learn from the other groups.  Students will be given a chart to fill in for each of the representative organism that focuses on how each organism addresses its life function.

ELABORATE:
This activity (The Diversity of Life Stations) allows students to research different plant types. The research focuses on how mosses, gymnosperms and angiosperms are able to accomplish their major life processes.

Guiding Question:

How do mosses, gymnosperms and angiosperms exhibit major life processes?

Before the activity:  The students should have a general understanding of how plants are difference from other organisms.  In addition, the student should understand the types of processes that are included within each of the life processes.  The discussion of the life processes should include consideration for how these processes are essential to the survival of the organism and as a result have an adaptive value.

Preparation Time:  Photocopy all needed material.  Further preparation notes are included in the teacher version of the The Diversity of Life Stations document.   Total preparation time is about 2 hours.

Note:  The document provided below is the teacher copy that contains notes to the teacher in red.

The Diversity of Life Stations- (Teacher Version)
Station 1- Unicellular Protist

Note: This station includes pictures of each type of unicellular protists.  In addition, protoslo is needed for use with the live paramecium and euglena specimen.

Part A - Amoeba, Euglena and Paramecium

1. Observe the pictures and slides for each of the following specimens: amoeba, euglena, and paramecium.  Provide a detailed drawing of each specimen that includes the specified structures.  For each of the structures, explain its benefit in terms of increasing the likelihood for survival and/or reproduction.  Please note that any structure with an * may not be visible under a compound light microscope.

Paramecium- cilia, contractile vacuole*,

Amoeba- pseudopod, contractile vacuole*

[image: image28.jpg]


trichocysts*

[image: image29.wmf]
Euglena- flagella, chloroplast,




eyespot*, contractile vacuole*

[image: image30.jpg]



Cilia:

Contractile Vacuole:

Pseudopod:

Flagella:

Chloroplast:

Eyespot:

2. What characteristics are shared between the above listed organisms?  What do the commonalities suggest about the organisms?

3. How does the presence of chloroplast and the eyespot make euglena different from paramecium and amoeba?  

Part B - A Pond View

View the Virtual Pond Dip at http://www.microscopy-uk.org.uk/index.html?http://www.microscopy-uk.org.uk/ponddip/index.html and select the information provided for the following organisms: amoeba, paramecium and euglena. Answer the following questions to take particular note of the protist location in the pond.  (Note: The teacher may want to include some of the other specimens found at the website based on the organisms expected in the real pond sample.)

1. Why are euglena found in the planktonic (close to the top of the pond) area?

2. Even though paramecium are not photosynthetic, why might there be an abundance of paramecium in the planktonic area?

Observe a real pond water sample (Note: The teacher could create a live pond sample that would include the organisms used in part A.).  Provide a description of the pond sample that includes the number and type of each recognized protist.  Based on the provided description, what area of the pond might have be used to obtain the sample and provide evidence to support your choices.

Station 2- Earthworms (as a model of Annelid Worms)

Note: The teacher will need to provide a non-dissected worm specimen and a dissected worm specimen.

Part A 

1. What are the basic characteristics associated with earthworms?

2. How do earthworms breathe?  How does the method of respiration influence possible living environments?

3. How does being hermaphroditic benefit earthworms?

4. Observe the provided earthworm specimen for difference in the coloration of the dorsal and ventral body surfaces.  Which surface is darker?  What is the benefit of this coloration?
Part B 

1. Complete the provided earthworm dissection.  Note: The dissection can be found at the following website: http://www.biologycorner.com/worksheets/earthwormdissection.htm 
and a 
copy of the earthworm dissection in Microsoft word has been included on the 

template.)

Station 3- Insects

Part 1- Basic Characteristics (Note: The teacher should include several pictures of different arthropods.)

1. Insects belong to the same animal phylum as the organism pictured below.  Identify the animal phylum.  What characteristics are shared by these animals?

2. How are insects different from the other member of their animal phylum?

Part 2: Adaptations

1. Provide the function of the following structure (be sure to consider their adaptive value)…



antenna-



exoskeleton-



tracheal tubes/spiracles- 



open circulatory system-



malpighian tubules-

2. Why might the presence of an exoskeleton be a disadvantage for insects?  How do insects overcome this disadvantage?

3. How is the presence of jointed appendages linked to overcoming the disadvantages associated with the exoskeleton?

Part 3: Basic Structures of Insects (Note- A diagram of the external anatomy of an insect is needed.  The diagram should show the three body regions of an insect.)

1. Color the three body regions of the provided insects as follows:

Head: red

Thorax: blue

Abdomen: green

2. What body structures (in both examples) are associated with the 


head region


thorax region

3. What is the significance of the sensory organs location?


Part 4: Insect Development

1. Insects go through many changes as they grow from an egg to an adult.  Name the process that describes these changes.

2. Label the stages of development for the provided butterfly diagram. (Note: A diagram of metamorphosis that can be labeled is needed.)

3. What type of development is shown in the above diagram?  How is this type of development different from the other type of development? Be sure to name both type of development.

4. How does complete metamorphosis reduce competition?  Hint: Think about food sources.

Part 5: The Success of Insects

1. According to the above pie graph (Note: A graph that shows the percentage of animals in the world is needed.), which group of animals is the most successful?

2.  What contributes to the success of these animals?   Think about reproduction and feeding.

Part 6: Insects Communication and Contribution to Humans

1. Why do insects need to communicate with each other?

2. Provide an example of each of the following types of communication in insects:

a. visual

b. sound

c. chemical

3. Describe what is occurring in the picture (Note: A picture of a bee pollinating a flower is needed.). Why is this process important? 

4. What can be used to attract a bee to a flower? 

5. What structure is often modified in insects to help with the removal of nectar?

6. Scientists have noted that the fossil record shows a connection between changes in insects as related to flowering plants.  How is it possible for these two species to have evolved in response to each other?  What is this type of evolution called?

Station 4- Amphibians 

Note: The teacher should prepare a non-dissected preserved frog specimen as well as a dissected preserved frog specimen.

Part 1- Basic Characteristics

1. The word amphibian means “double life”.  Why are amphibians said to have “double lives”?

2. What are the basic characteristics associated with the Class Amphibia?

3. How do amphibians control their body temperature?  What is the term for this?  How does this method for controlling body temperature relate to the type of living environment for amphibians?

Part 2- Frog Dissection

Using the provided preserved frog specimen to answer the following questions …

1. Observe the dorsal and ventral surface of the preserved frog and note the difference in coloration.  How is this coloration an adaptation for the frog?

2. Note the black and white eggs that have been removed from the frog’s internal body cavity.  Are the eggs fertilized or unfertilized?  Explain your reasoning.

3. Observe the three chambers of the frog’s heart.  Note any difference in the muscularity of the atrium and ventricle.  How is this difference related to the function of each of the chambers?

4. Observe the frog’s lungs and compare its size to the overall size of the frog’s body.  How does the size of the lungs relate to the use of the skin as an additional respiratory surface?

5. Why are there some many blood vessels going to the small intestine?  Be sure to consider how this aids in the function of the small intestine. 

6.  Label a drawing of the internal organs of a frog.  For each of the labeled structures include the function of that organ. Note: The following website provides a useful diagram to be used in the labeling http://www.biologycorner.com/worksheets/frog-dissection.html and a link has been provided in the template.

Part 3- Frog Reproduction- Note: A diagram of the frog’ life cycle is needed.
1. Note that female frog produce a large number of eggs.  What is the benefit of this large number of eggs?  

2. What controls the changes that are occurring during the frog’s development?

3. What adaptations allow the tadpole to be successful in a watery environment but not a terrestrial environment?

4. How are adult frogs connected to water?

Part 4-  Amhpibian or Not? Note: The teacher should select several specimens to be used in this section.  It is advisable to use specimen from the other stations.

Examine each of the provided specimen to determine is if it is an amphibian or not.  Provide the reasoning for your choice. 

Station 5- Mammals

Note: This station will require several computers with internet access. This access will allow students to view a variety of mammals for the shared mammalian characteristics as well as those adaptations that allow for survival and reproduction.  

Navigate to the San Diego Zoo website at http://www.sandiegozoo.org/zoo/index.html . Once at the homepage select “Animals and Plant” and then “Animal Bytes”.  Choose the “mammal” category.

Part 1: Basic Characterisitcs

Using "Animal Byte: Mammals”, answer the following questions:

1. What are the four basic characteristics that identify animals as mammals?

2. Why are mammals able to live in a variety of habitats?

3. What is the importance of the high amount of parental care given to young mammals?

4. What are the three types of mammals?  How are each of the groups distinguished from each other?

Part 2: Adaptations

Click on each of the following mammals (from the left hand column) to consider how each of these mammals uses the identified structure to survive and reproduce.

1. bats with long snouts

2. anteater and thick and bushy hair

3. camel and the humps

4. hippopotamus and blood sweat

5. zebra and the stripes

Part 3: Humans as a Model for Body Systems

Use the following website: http://www.biology4kids.com/files/systems_main.html to obtain information about the major body systems associated with mammals.  Provide a short synopsis (including the overall function and the major organs) of each of the identified systems

a. circulatory system

b. respiratory system

c. digestive system

d. excretory system

e. nervous system

f. endocrine system

Part 4: A Comparison of Plants and Mammals 
Use the provided chart to compare how plants and mammals address major life functions like transport, excretion, respiration, regulation (hormones), and nutrition.

	Life Processes
	Plant
	Mammal

	Transport
	
	

	Excretion
	
	

	Respiration
	
	

	Regulation
	
	

	Nutrition
	
	


The Diversity of Life Stations- (Student)
Station 1- Unicellular Protist

Part A - Amoeba, Euglena and Paramecium

1. Observe the pictures and slides for each of the following specimens: amoeba, euglena, and paramecium.  Provide a detailed drawing of each specimen that includes the specified structures.  For each of the structures, explain its benefit in terms of increasing the likelihood for survival and/or reproduction.  Please note that any structure with an * may not be visible under a compound light microscope.

Paramecium- cilia, contractile vacuole*,

Amoeba- pseudopod, contractile vacuole*


      trichocysts*


Euglena- flagella, chloroplast,




eyespot*, contractile vacuole*


Cilia:

Contractile Vacuole:

Pseudopod:

Flagella:

Chloroplast:

Eyespot:

2. What characteristics are shared between the above listed organisms?  What do the commonalities suggest about the organisms?

3. How does the presence of chloroplast and the eyespot make euglena different from paramecium and amoeba?  

Part B - A Pond View

View the Virtual Pond Dip at http://www.microscopy-uk.org.uk/index.html?http://www.microscopy-uk.org.uk/ponddip/index.html and select the information provided for the following organisms: amoeba, paramecium and euglena. Answer the following questions to take particular note of the protist location in the pond.  
3. Why are euglena found in the planktonic (close to the top of the pond) area?

4. Even though paramecium are not photosynthetic, why might there be an abundance of paramecium in the planktonic area?

Observe a real pond water sample.  Provide a description of the pond sample that includes the number and type of each recognized protist.  Based on the provided description, what area of the pond might have be used to obtain the sample and provide evidence to support your choices.

Station 2- Earthworms (as a model of Annelid Worms)

Part A 

5. What are the basic characteristics associated with earthworms?

6. How do earthworms breathe?  How does the method of respiration influence possible living environments?

7. How does being hermaphroditic benefit earthworms?

8. Observe the provided earthworm specimen for difference in the coloration of the dorsal and ventral body surfaces.  Which surface is darker?  What is the benefit of this coloration?
Part B 

1. Complete the provided earthworm dissection. 
Station 3- Insects

Part 1- Basic Characteristics 
1. Insects belong to the same animal phylum as the organism pictured below.  Identify the animal phylum.  What characteristics are shared by these animals?

2. How are insects different from the other member of their animal phylum?

Part 2: Adaptations

4. Provide the function of the following structure (be sure to consider their adaptive value)…



antenna-



exoskeleton-



tracheal tubes/spiracles- 



open circulatory system-



malpighian tubules-

5. Why might the presence of an exoskeleton be a disadvantage for insects?  How do insects overcome this disadvantage?

6. How is the presence of jointed appendages linked to overcoming the disadvantages associated with the exoskeleton?

Part 3: Basic Structures of Insects
1. Color the three body regions of the provided insects as follows:

Head: red

Thorax: blue

Abdomen: green

2. What body structures (in both examples) are associated with the 


head region


thorax region

3. What is the significance of the sensory organs location?


Part 4: Insect Development

7. Insects go through many changes as they grow from an egg to an adult.  Name the process that describes these changes.

8. Label the stages of development for the provided butterfly diagram. 
9. What type of development is shown in the above diagram?  How is this type of development different from the other type of development? Be sure to name both type of development.

10. How does complete metamorphosis reduce competition?  Hint: Think about food sources.

Part 5: The Success of Insects

3. According to the above pie graph, which group of animals is the most successful?

4.  What contributes to the success of these animals?   Think about reproduction and feeding.

Part 6: Insects Communication and Contribution to Humans

4. Why do insects need to communicate with each other?

5. Provide an example of each of the following types of communication in insects:

a. visual

b. sound

c. chemical

6. Describe what is occurring in the provided picture. Why is this process important? 

4. What can be used to attract a bee to a flower? 

11. What structure is often modified in insects to help with the removal of nectar?

12. Scientists have noted that the fossil record shows a connection between changes in insects as related to flowering plants.  How is it possible for these two species to have evolved in response to each other?  What is this type of evolution called?

Station 4- Amphibians 

Part 1- Basic Characteristics

4. The word amphibian means “double life”.  Why are amphibians said to have “double lives”?

5. What are the basic characteristics associated with the Class Amphibia?

6. How do amphibians control their body temperature?  What is the term for this?  How does this method for controlling body temperature relate to the type of living environment for amphibians?

Part 2- Frog Dissection

Using the provided preserved frog specimen to answer the following questions …

7. Observe the dorsal and ventral surface of the preserved frog and note the difference in coloration.  How is this coloration an adaptation for the frog?

8. Note the black and white eggs that have been removed from the frog’s internal body cavity.  Are the eggs fertilized or unfertilized?  Explain your reasoning.

9. Observe the three chambers of the frog’s heart.  Note any difference in the muscularity of the atrium and ventricle.  How is this difference related to the function of each of the chambers?

10. Observe the frog’s lungs and compare its size to the overall size of the frog’s body.  How does the size of the lungs relate to the use of the skin as an additional respiratory surface?

11. Why are there some many blood vessels going to the small intestine?  Be sure to consider how this aids in the function of the small intestine. 

12.  Label a drawing of the internal organs of a frog.  For each of the labeled structures include the function of that organ. 

Part 3- Frog Reproduction- 

5. Note that female frog produce a large number of eggs.  What is the benefit of this large number of eggs?  

6. What controls the changes that are occurring during the frog’s development?

7. What adaptations allow the tadpole to be successful in a watery environment but not a terrestrial environment?

8. How are adult frogs connected to water?

Part 4- Amhpibian or Not? 

Examine each of the provided specimen to determine is if it is an amphibian or not.  Provide the reasoning for your choice. 

Station 5- Mammals

Navigate to the San Diego Zoo website at http://www.sandiegozoo.org/zoo/index.html . Once at the homepage select “Animals and Plant” and then “Animal Bytes”.  Choose the “mammal” category.

Part 1: Basic Characterisitcs

Using "Animal Byte: Mammals”, answer the following questions:

5. What are the four basic characteristics that identify animals as mammals?

6. Why are mammals able to live in a variety of habitats?

7. What is the importance of the high amount of parental care given to young mammals?

8. What are the three types of mammals?  How are each of the groups distinguished from each other?

Part 2: Adaptations

Click on each of the following mammals (from the left hand column) to consider how each of these mammals uses the identified structure to survive and reproduce.

6. bats with long snouts

7. anteater and thick and bushy hair

8. camel and the humps

9. hippopotamus and blood sweat

10. zebra and the stripes

Part 3: Humans as a Model for Body Systems

Use the following website: http://www.biology4kids.com/files/systems_main.html to obtain information about the major body systems associated with mammals.  Provide a short synopsis (including the overall function and the major organs) of each of the identified systems

a. circulatory system

b. respiratory system

c. digestive system

d. excretory system

e. nervous system

f. endocrine system

Part 4: A Comparison of Plants and Mammals 
Use the provided chart to compare how plants and mammals address major life functions like transport, excretion, respiration, regulation (hormones), and nutrition.

	Life Processes
	Plant
	Mammal

	Transport
	
	

	Excretion
	
	

	Respiration
	
	

	Regulation
	
	

	Nutrition
	
	


Focus Objective 4.02

Activity Time:  270 minutes

Two stations (~45 minutes each) should be completed within each day.  It is advisable to set up two of each station so that there are ten total stations and each group should contain no more than three students.

Earthworm Anatomy
Name______________________ Date _________ Period ______
	External Anatomy
Examine your earthworm and determine the dorsal and ventral sides. Locate the two openings on the ventral surface of the earthworm
The openings toward the anterior of the worm are the sperm ducts
The openings near the clitellum are the genital setae. 
Locate the dark line that runs down the dorsal side of the worm, this is the dorsal blood vessel. The ventral blood vessel can be seen on the underside of the worm, though it is usually not as dark.
Locate the worm's mouth and anus. 
Note the swelling of the earthworm near its anterior side - this is the clitellum.
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Internal Anatomy
1.  Place the specimen in the dissecting pan DORSAL side up
2.  Locate the clitellum and insert the tip of the scissors about 3 cm posterior.
3.  Cut carefully all the way up to the head.  Try to keep the scissors pointed up, and only cut through the skin.
4.  Spread the skin of the worm out, use a teasing needle to gently tear the septa (little thread like structures that hold the skin to organs below it)
5.  Place pins in the skin to hold it apart,
Reproductive System
The first structures you probably see are the seminal vesicles.  They are cream colored and located toward the anterior of the worm.  These are used for producing sperm.  Use tweezers to remove these white structures from over the top of the digestive system that lies underneath it.
Circulatory system
The dorsal blood vessel appears as a dark brownish-red vessel running along the intestine.  The heart (or aortic arches) can be found over the esophagus (just posterior to the pharynx).  Carefully tease away the tissues to expose the arches of the heart, the run across the worm.  If you are careful enough, you can expose all 5 of them
The ventral blood vessel is opposite the dorsal blood vessel, and cannot be seen at this time because the digestive system covers it.
Label the diagram (use the bold words from above)
 

Does the earthworm have a closed or open circulatory system?
 

Digestive System
The digestive system starts at the mouth.  You will trace the organs all the way to the anus and identify each on the worm.
Find the mouth opening, the first part after the mouth is the pharynx, you will see stringy things attached to either side of the pharynx (pharyngeal muscles).   The esophagus leads from the pharynx but you probably won’t be able to see it, since it lies underneath the heart.   You will find a two structures close to the clitellum.  First in the order is the crop, followed by the gizzard.   The gizzard leads to the intestine which is as long as the worm and ends at the anus.
Describe the functions of each of the organs and label them on the drawing.  (The words are listed for you)
Crop
Mouth
Pharynx
Intestine
Gizzard
Anus
Esophagus
Pharyngeal Muscles
 

*Use your scissors to cut open the crop and the gizzard.  In which organ would you expect the contents to be more ground up.
Organ systems
For the picture below, color code the organ systems for the earthworm using the following key:
Circulatory System - Red
Reproductive System - Blue
Digestive System - Green
Nervous System - Yellow
[image: image2.png]



Images used with permission from BIODIDAC
http://www.biologycorner.com

Name ___________________________________ Date _________________ Per _________

	Dissection Instructions
1.  Place the frog in the dissecting pan ventral side up.
2.  Use scissors to life the abdominal muscles away from the body cavity.  Cut along the midline of the body from the pelvic to the pectoral girdle.
3.  Make transverse (horizontal) cuts near the arms and legs.
4.  Life the flaps of the body wall and pin back.
*If your specimen is a female, the body may be filled with eggs and an enlarged ovary.  You may need to remove these eggs to view the organs.
Locate each of the organs below.  Check the box to indicate that you found the organs.
	[image: image3.png]





	Fat Bodies --Spaghetti shaped structures that have a bright orange or yellow color, if you have a particularly fat frog, these fat bodies may need to be removed to see the other structures.  Usually they are located just on the inside of the abdominal wall. 
	[image: image4.png]




	Peritoneum ​ A spider web like membrane that covers many of the organs, you may have to carefully pick it off to get a clear view
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	Liver--The largest structure of the the body cavity.  This brown colored organ is composed of three parts, or lobes.  The right lobe, the left anterior lobe, and the left posterior lobe.  The liver is not primarily an organ of digestion, it does secrete a digestive juice called bile.  Bile is needed for the proper digestion of fats. 
	[image: image6.png]




	Heart - at the top of the liver, the heart is a triangular structure. The left and right atrium can be found at the top of the heart. A single ventricle located at the bottom of the heart. The large vessel extending out from the heart is the conus arteriosis.
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	Lungs - Locate the lungs by looking underneath and behind the heart and liver. They are two spongy organs.
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	Gall bladder--Lift the lobes of the liver, there will be a small green sac under the liver.  This is the gall bladder, which stores bile. (hint: it kind of looks like a booger)
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	Stomach--Curving from underneath the liver is the stomach.  The stomach is the first major site of chemical digestion.  Frogs swallow their meals whole.   Follow the stomach to where it turns into the small intestine.  The pyloric sphincter valve regulates the exit of digested food from the stomach to the small intestine.
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	Small Intestine--Leading from the stomach.  The first straight portion of the small intestine is called the duodenum, the curled portion is the ileum.  The ileum is held together by a membrane called the mesentery.  Note the blood vessels running through the mesentery, they will carry absorbed nutrients away from the intestine.  Absorption of digested nutrients occurs in the small intestine.
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	Large Intestine--As you follow the small intestine down, it will widen into the large intestine.  The large intestine is also known as the cloaca in the frog.  The cloaca is the last stop before wastes, sperm, or urine exit the frog's body.  (The word "cloaca" means sewer)
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	Spleen--Return to the folds of the mesentery, this dark red spherical object serves as a holding area for blood.
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	Esophagus--Return to the stomach and follow it upward, where it gets smaller is the beginning of the esophagus.  The esophagus is the tube that leads from the frogs mouth to the stomach.  Open the frogs mouth and find the esophagus, poke your probe into it and see where it leads.
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STOP!  If you have not located each of the organs above, do not continue on to the next sections!
Removal of the Stomach:  Cut the stomach out of the frog and open it up.  You may find what remains of the frog's last meal in there.  Look at the texture of the stomach on the inside.
What did you find in the stomach?
Measuring the Small intestine:  Remove the small intestine from the body cavity and carefully separate the mesentery from it.  Stretch the small intestine out and measure it.  Now measure your frog.  Record the measurements below in centimeters.
Frog length:  _______  cm                               Intestine length ________ cm
 

Urogenital System - The frog's reproductive and excretory system is combined into one system called the urogenital system. You will need to know the structures for both the male and female frog, 

Kidneys - flattened bean shaped organs located at the lower back of the frog, near the spine. They are often a dark color. The kidneys filter wastes from the blood. [image: image15.png]



Testes - in male frogs, these organs are located at the top of the kidneys, they are pale colored and roundish. [image: image16.png]



Oviducts - females do not have testes, though you may see a curly-q type structure around the outside of the kidney, these are the oviducts. Oviducts are where eggs are produced. Males can have structures that look similar, but serve no actual purpose. In males, they are called vestigial oviducts. [image: image17.png]



Bladder - An empty sac located at the lowest part of the body cavity. The bladder stores urine. [image: image18.png]



Cloaca - mentioned again as part of the urogenital system - urine, sperm and eggs exit here. [image: image19.png]



Label the parts of the urogenital system below.
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Post Lab Questions
1.    The membrane holds the coils of the small intestine together:  ________________
2.   This organ is found under the liver, it stores bile:  ______________________
3.   Name the 3 lobes of the liver:  ____________,  _______________, ______________
4.   The organ that is the first major site of chemical digestion:  ____________________
5.   Eggs, sperm, urine and wastes all empty into this structure:  ___________________
6.   The small intestine leads to the:  ____________________
7.   The esophagus leads to the:  _______________________
8.   Yellowish structures that serve as an energy reserve:  ____________________
9.  The first part of the small intestine(straight part):  _______________________
10.  After food passes through the stomach it enters the:  ____________________
11.  A spiderweb like membrane that covers the organs:  ______________________
12.  Regulates the exit of partially digested food from the stomach:  ________________
13.  The large intestine leads to the __________________
14.  Organ found within the mesentery that stores blood:  _____________________
15.  The largest organ in the body cavity:  _____________________
Label the Diagram
	A. __________________________________

B. __________________________________

C. __________________________________

D. __________________________________

E. __________________________________

F. __________________________________

G. __________________________________

H. __________________________________

I. __________________________________

J. __________________________________

K. __________________________________

L. __________________________________

M. __________________________________

N. __________________________________
	[image: image22.png]





Safety:  Students should be made of aware of all safety precautions associated with the dissection preserved animals.  Students should wear safety goggles, lab aprons and gloves.   Remind students to wash their hands at the end of any station involving a dissected specimen.

After the activity: Teachers should lead students in a discussion about the key concepts from the webquest.

EXPLORE:
This activity (Flower Dissection and Investigation of Leaf Stomata) will allow students to examine an angiosperm as well as the leaf organ of a plant to consider how each of these structures are beneficial to the plant.  In particular, students will consider the relationship between structure and function of the reproductive organs as well as the stomata of the leaf.  

Guiding Questions:

How are plants designed to be successful on land?

Before the activity:
Students should have a general understanding of the diversity of plants as it relates to distinguishing angiosperms from mosses and gymnosperms.  In addition, students should understand the concept of adaptation and their importance to the survival of organisms.

Lab #______





Name______________________








Per_______ Date___________

 

Sexual Reproduction in Flowering Plants

 

Introduction


The angiosperms are seed-bearing plants that produce flowers.  The seeds, which contain the plant embryo, are produced in the flower.  All the parts of a flower are actually modified leaves that are specialized for their roles in the reproductive process.   Flower parts are arranged in circles called whorls.  They are attached at the enlarged base of the flower, the receptacle.


Flower structures can be divided into two groups:  the essential organs and the accessory organs.  The essential organs are the reproductive structures, which include the stamens (male) and the pistils (female).  The accessory organs are the sepals and petals, which surround and protect the essential organs.
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The stamen is the male reproductive organ and consists of two parts: the anther and the filament.  The anther

is the enlarged structure at the top of the stamen.  Inside the anther are pollen sacs.  Special cells within the pollen sacs undergo meiosis to form pollen grains.  Each pollen grain contains two sperm nuclei.  When the pollen grains mature, the pollen sacs split open to release the dust-like pollen.  The filament is a thin stalk that supports the anther.



The pistil is the female reproductive organ and consists of three parts: the stigma, style, and ovary.  The stigma is an enlarged portion at the top of the pistil that becomes moist and sticky when mature.  The style is the middle portion of the pistil.  It can be long and slender, short, or even absent, depending upon the species.  The ovary is the enlarged structure at the bottom of the pistil.   The ovary contains one or more hollow compartments called locules.  Each locule contains one or more ovules.  Special cells within the ovule undergo meiosis to form ova (eggs) containing egg nuclei.

 

Pollination occurs when pollen grains land on the sticky surface of the stigma and are trapped there.  The pollen grain germinates and a pollen tube emerges from the grain.  It releases special enzymes that digest a cell the wall on the surface of the stigma.  The pollen tube grows down through the style to the ovary and enters the ovule, making a continuous passageway for the two sperm nuclei to enter the ovum.  Fertilization occurs when the sperm nuclei join the egg nuclei.  
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The fertilized egg becomes an embryo.  The wall of the ovule thickens and forms a seed, thus enclosing and protecting the embryo.  The ovary wall also thickens and develops into a fruit.  In some plants such as apples, the ovary walls become fleshy and contain stored sugars and starches.  In other plants such as walnuts, the ovary walls become dry and hard.  

 

Purpose
1. To study the structure of a typical flower. 
2. To study the male and female reproductive organs needed for sexual reproduction in flowering plants. 
 

Materials

fresh flower(s)


dissecting needle 

hand lens 



microscope scalpel or razor blade



plain paper



forceps

clear tape



metric ruler

 

Procedure

 

1.  Cut out the Chart on the last page of this handout and tape it into your lab 

     databook under the heading "Observations".

 

2.  Obtain a single flower and observe its parts carefully.  Flower parts are 

     arranged in a circular pattern.  Each circle is called a whorl.  The whorls are 

     attached at the enlarged receptacle located at the base of the flower.  

     Please read this overview before you begin your flower dissection:    

     As you examine your flower, you will be carefully removing parts beginning 

     with the outer whorl and working your way in towards the pistil.  You will 

     arrange each whorl in a circle on the plain paper, beginning with the sepals as 

     the largest outermost circle.  As you proceed with your dissection, you will   

     carefully tape each whorl of flower parts into position and label them (please 

     use pencil!).  As each whorl is observed and removed, you will complete the 

     appropriate information in the Observations column of the chart.  Use the 

     information in the handout to complete the Function column of the chart.

 

3.  The sepals form the outermost whorl of the flower.  The sepals are leaf-like 

     structures that are usually green in color.  Sometimes, the sepals are the 

     same color as the petals, or appear to be  another set of petals of a different 

     color.  The function of the sepals is to protect the inner part of the flower 

     before it blossoms.  Gently remove the sepals, tape them into position onto 

     the paper, and label them.  On the chart, record the following observations:

a) a)     How many sepals does your flower have?

b) b)     Describe the appearance of the sepals (color, markings, etc.).

 

4.  The petals are found directly under the sepals.  The color and odor of the 

     petals help to attract birds and insects to the flower for pollination.  Gently 

     remove the petals, tape them into position onto the paper, and label them.  

     On the chart, record the following observations:

a) a)     How many petals does your flower have?

b) b)     Describe the appearance of the petals (color, markings, etc.).

 

5.  The stalk-like structures inside the petals are the stamens, the male 

     reproductive organs.  Depending on the species, the stamens may be 

     attached  to the receptacle, to the petals, or to the pistil.  The enlarged portion 

     at the top of the stamen is the anther.  Inside the anther are pollen sacs, 

     which produce pollen grains.  When the pollen grains mature, the pollen 

     sacs split open, releasing the dust like pollen grains. The filament is the thin 

     structure that supports the anther.  Gently remove the stamens, tape them 

     into position onto the paper, and label them.  On the chart, record the 

     following observations:

a) a)     How many stamens does your flower have?

b) b)     To which structure(s) were the filaments attached?

c) c)      Have the pollen sacs opened?  How can you tell? 

d) d)     If pollen grains are visible, describe their appearance.

 

6.  The central structure of the flower is the female reproductive organ, the pistil.  

     The top of the pistil is the stigma.  When mature the stigma is enlarged, and 

     its surface is moist and sticky.  The style is the middle portion of the pistil.  It 

     supports the sigma.  Some flowers lack a style.  The ovary is the enlarged

     structure at the bottom of the pistil.  The ovary contains one or more hollow 

     compartments known as locules.  The locules contain ovules, which in turn, 

     contain the egg nuclei.  Carefully remove the pistil by cutting it from the 

     stem just under the ovary.  Using pencil, make a life-sized sketch of the 

     entire pistil (just the outline) in the center of the plain paper and label it.  Cut 

     the style just at the top of the ovary, tape it next to your sketch, and label the 

     stigma and style.  Using the ruler, measure the length of the style in  

     millimeters.  Cut a thin cross-wise section of the ovary and tape it under 

     the stigma and style.  Label the ovary wall, locules and ovules.   Using the 

     dissecting needle, carefully pick the ovules out of one of the locules.  Try 

     to estimate how many ovules are contained in one locule.   On the chart, 

     record the following observations:

a) What color is the pistil?

b) Describe the appearance of the stigma.  Is the stigma mature?  How can you tell?

c) How long is the style (in mm)?

d) Describe the appearance of the ovary.

e) How many locules does the ovary contain?

f) Approximately how many ovules are contained in one locule?

 

7.  Copy the statement "Teacher approval of flower dissection:______" 

     into your lab databook  and ask your teacher to check your work.  Your 

·      teacher will initial your databook and collect your flower paper if:

·         All flower parts are correctly taped in place.

·         All flower parts are labeled correctly (in pencil).

·         The pistil is drawn on the paper (in pencil).

·         Your name(s) and class period are written on the paper.

·         The Observations column of your chart is completed.

 

Discussion- Please write the answers to the following questions in your lab databook using complete sentences.
 

1. Which does your flower produce in greater numbers:  ovules or pollen grains?  Explain why this would be important in terms of reproductive success. 
 

2. What are some adaptations of flower petals to help attract pollinators? 
 

3. How is the stigma of your flower adapted to capture and hold pollen? 
 

4. Sometimes, pollen from a different species lands on the stigma of a flower.  Based on your knowledge of cell communication, suggest a mechanism that would ensure that only the correct species of pollen germinates on the stigma of a particular type of flower. 
 

5. a)  Describe where pollination and fertilization occur. 
b)  Explain the differences between pollination and fertilization.

 

6. a) In which part of the male reproductive organ are the pollen grains 

          made?

b) In which part of the female reproductive organ are the egg cells made?  c) By which nuclear process are these gametes formed?

 

7. How do the sperm nuclei in a pollen grain reach the egg nucleus in an 

      ovule?

 

8. a) Which part of the flower becomes the seed?  

b) Which part becomes the fruit?

      c) Which part of the fruit contains the embryo?

 

Conclusion
Summarize the information presented in this lab by creating a brief outline and writing it in your lab databook.  Your outline should include information about types of flower parts, male and female structures, pollination, fertilization, and development of seed and fruit.  Use the Introduction as your guide!
 

Please cut out this chart and tape it into your lab databook under the heading "Observations"

 

 

	Structure
	Function
	Observations

	Receptacle
	 

 
	 

	Sepals
	 
	a) ________

b)

 

 

	Petals
	 
	a) ________

b)

 

 

	Stamens
	 
	a) ________

 

 

	Filament
	 
	b) _________________

 

	Anther
	 
	c)

 

 

 

	Pollen grains
	 
	d)

 

 

	Pistil
	 
	a) _________________

 

	Stigma

 
	 
	b)

 

 

 

	Style

 
	 
	c) ____________

	Ovary

 
	 
	d)

 

 

 

	Locule

 
	 
	e) ________

	Ovule

 
	 
	f) ________


 

  

This lab was obtained from the following website:  http://www.shenet.org/high/hsacaddept/science/gaugust/gadissectionpages/gaflowerdissectionlab.htm
Investigation of Leaf Stomata

Obtained from: http://www.biologycorner.com/worksheets/stomata.html

Materials: Plant leaves, Clear fingernail polish, Clear cellophane tape (clear package sealing tape), Microscope Microscope slides 
Procedure: 
1. Obtain a study leaf or other plant tissue.
2. Paint a thick patch of clear nail polish on the leaf surface being studied. Make a patch at least one square centimeter.
3. Allow the nail polish to dry completely. 
4. Tape a piece of clear cellophane tape to the dried nail polish patch. (The tape must be clear. Do not use Scotch® tape or any other opaque tape. Clear carton-sealing tape works well.) 
5. Gently peel the nail polish patch from the leaf by pulling on a corner of the tape and "peeling" the fingernail polish off the leaf. This is the leaf impression you will examine. (Only make one leaf impression on each side of the leaf, especially if the leaf is going to be left on a live plant.) 
6. Tape your peeled impression to a very clean microscope slide. Use scissors to trim away any excess tape.
 

Introduction: 
Scan the slide until you find a good area where you can see the stomata. Each stoma is bordered by two sausage-shaped cells that are usually smaller than surrounding epidermal cells. These small cells are called guard cells and, unlike other cells in the epidermis, contain chloroplasts. 
1. Sketch. Label the Stoma, Guard Cells, Epidermal Cells, and Chloroplasts
 

 

 

2. Estimate the number of stomata on your sample. 
 

 

Experiment: 
Guard cells are responsible for opening and closing the stoma. When water concentration is high, the guard cells will bulge, and cause the stoma to open. When the water concentration is low, the stoma will close. Stoma are generally open when plants are photosynthesizing.
Question: Will plants have more stoma on the top or bottom of the plant leaves?
3. Make a hypothesis about the number of open stomata found in on the top of the leaf as compared to the bottom of the leaf.
 

Repeat the procedure above for preparing your slide. You will make two impressions, one from the “Top of a Leaf" and one from the " Bottom of a Leaf" You will compare the two impressions. 
4. Data Table:
	Plant
	Number of Stomata

	Top
	 

	Bottom
	 


 

5. Conclusions: Write a short paragraph that evaluates the hypothesis by using the data to support your conclusions.  Be sure to provide an explanation for the difference in the amount of stomata.
Focus Objective 4.02

Activity Time: 90 minutes

Preparation Time:  Obtain fresh flower samples to be used in the dissection.  Any complete (containing all flower parts) flower species can be used although irises are ideal for their size.  Some florists might be able to donate flower samples.    Any idea plant for the stomata activity would be geranium, coleus or peace lily.  The teacher should be sure to copy all needed lab instruction sheets.

Safety:  Special instruction should be given to the use of any sharp dissection tools.

Note: It might be advisable to not use the dissecting tools and have students separate the flower part with their hands.

After the activity:
Students should add another column to their lab chart for the relationship between structure and function.  There should be a class discussion about the design of each of the structure in the flower and how that design helps meet the function of that structure.  During the class discussion, students should fill in this additional column.

ELABORATE:
Based on previous class activities and discussions, students are to design their own flowers that would be successful in their local environment.  Students will be given different craft supplies as well as general instructions for the creation of flowers.  While students will be expected to follow the general instruction, the physical design of the flower is left to the student.   In addition to the physical flower, student will need to produce a drawing that provides general details about the appearance of the flower reproductive structures.

Guiding Question:

How are flowers designed to attract pollinators and be successful at sexual reproduction?

Before the Activity:  

Students should discuss their physical local environment and the type of pollination possible in their local environment.  In terms of the environment, students should focus on the selection pressures flower might deal with in the environment. In terms of pollination, students should consider the benefit of different pollinators.  Students should be asked to design their flower to address the issues brought out in the class discussion.

Design A Flower

Focus Objective 4.02 

Activity Time: 45 minutes- Students should design the flower in class but actually create flower for homework.

Preparation Time:  N/A

Safety: N/A

Special Note:  

The following website, http://home.howstuffworks.com/paper-flowers.htm has some ideas for how to design paper flower.

EXPLAIN:
After the Activity:
Students should produce a written explanation for the design of their flower.  This explanation should include reasoning for the flower color, petal design as well as positioning, number of male and female reproductive parts as well as their position.  In particular, students should connect the flower design to its pollinator.  In addition to considering the flower current state, students should address evolutionary changes that may have occurred in the flower.  In particular students should connect the design of their flower to its method of pollination.
Allow students to present their flowers to the class, explaining the reasoning for the particular design and the features that would allow the flower to survive in its environment.
EVALUATE:
Provide a mini-quiz regarding the structures of plants and animals and how these structures aid in the survival of the organism.

ENGAGE:
This activity (Learning Guide for Animal  Behavior) serves as an introduction to the variety of behavior patterns that can be observed in the animal kingdom.

Guiding Question: What types of behaviors serve as survival adaptations for organisms?

Before the activity:  Students should understand the concept of adaptation and that behavior patterns can have adaptive value to organisms.

Learning Guide for Animal Behavior

Behavior Patterns can be divided into three main categories…


Innate (Instinct)



Learned


Social

defined as…




            defined as…


defined as…

For each of the provided examples, provide the adaptive value of that behavior as well as an example of animal that exhibits the behavior.

1. Suckling


1.Habituation


1. Courtship

2. Taxis



2. Imprinting


2. Territorial Defense

3. Migration


3. Classical Conditioning

3. Communication




include Pavlov’s Dog


include phermones

4. Estivation



4. Trial and Error

5. Hibernation





Questions:

1. How do these behavior patterns function as adaptation for animals?

2. How are learned behaviors of greater adaptive value than innate behaviors?

Focus Objective 4.05

Activity Time: 45 minutes

Preparation Time:  The learning guide should be copied.

Safety: N/A

After the activity:  The teacher should review the learning guide with students.  The learning guide should be linked to behavior charades.

EXPLORE:
In this activity (Behavior and Other Responses Charades), students will act out the various animal behaviors and plant responses in a lively game of charades.

Guiding Question:  What types of behaviors serve as survival adaptations for organisms?

Before the activity:  The teacher should explain the rules of the game clearly to students.   The teacher should also explain that the purpose of the game is to help students review the various types of behaviors and their functions.

Behavior and Other Responses Charades

Teacher Instructions:

Purpose:   After studying all the plant responses and animal behaviors, students will work as groups to illustrate these responses and behaviors through a game of charades.

Procedure:  

1. Make 3 x 5 cards with one of the terms below on each card.

2. Divide the class into two teams.

3. Have students decide the order for the players in each team.

4. Toss a coin to determine which team will go first.

5. The 1st player from the 1st team will select a card from the pile.   Cards should be upside down so players cannot see them when they choose.  The player may ask a teammate for help if the behavior or response requires it.

6. The player(s) will act out the behavior or response without using words and try to get their team to figure out what is being illustrated.  Teachers should ask that the teams give the function of the behavior as well as the name – and give an example.

7. The teacher can set a time limit – 2-4 minutes would work.

8. If the first team is unsuccessful at guessing, the other team could be given a chance to try.

9. Then the second team gets a turn.   Teams continue taking turns.

10. Teachers can give points or prizes for the winners as desired.

Terms - From NC Curriculum

Suckling


Habituation


Communication with phermones

Phototaxis


Imprinting


Courtship dances



Migration


Classical Conditioning
Territoriality

Estivation


Trial and Error

Hibernation

Other Behaviors and Responses could be added:

Habituation



Gravitropism

Operant Conditioning

Thigomotropism

Insight Learning


Phototropism

Circadian Rhythms


Photoperiodism

Communication with Sound
Winter Dormancy

Focus Objective 4.05

Activity Time:  60 minutes

Preparation Time:  The teacher will need to make the cards with the behaviors on them for use during the game.  Cards can be made by constructing text boxes on the computer.  
After the activity:  The teacher should make sure that students understand the differences among the many types of behaviors, how they are categorized and what their functions are.

ELABORATE:
In this activity (Termite Behavior), students are allowed observe a specific behavior pattern in termites.  Refer to the Introduction section for the teacher in the lab below for more background information.
Guiding Question:  What accounts for the tracking behavior of termites?

Before the activity:  The teacher should provide general information on termites.  The teacher might want to provide students with an article to introduce the topic or to guide the discussion.  The following website, http://www.austmus.gov.au/factSheets/termites.htm  provides general information on termites.  This would be an ideal place to review the general characteristics of life with termites as the representative organisms.

Termite Behavior:  Background Information
Targeted Standard Course of Study Goals and Objectives:

Goal 1: Learner will develop abilities necessary to do and understand scientific inquiry.

1.02 Design and conduct scientific investigations to answer biological questions 

Goal 4: Learner will develop an understanding of the unity and diversity of life.

4.05 Analyze the broad patterns of animal behavior as adaptations to the environment.
Essential Question(s):

· How does a scientist design and perform an inquiry-based scientific investigation considering controls, variables, and data analysis?

· How do pheromones allow for the social behaviors of colonial organisms to adapt to their environment?

· What are the advantages and disadvantages of using pheromones as behavioral adaptations?

Introduction to teacher:

Before beginning this lab activity, it is important that the students have participated in discussions on innate, learned, and social behaviors of organisms.  You should also review sensory input.

The student introduction section is filled with a lot of good information that you will want to review with your students before the lab.

Termites can be obtained through science catalogs, but also by contacting your local pest exterminators or looking in rotted logs in local wooded areas.  Many times, the termite exterminators will give you termites for free.  One thing to consider, however, is the timing of the lab and whether or not there has been a lengthy dry spell in your area.  If it has been dry for a long period of time, then termites will be in shorter supply, so you may have to obtain them through the science catalogs.

Keeping the termites in one large container and then putting small amounts in closed Petri dishes (for each lab table) does well.  Keep the large container closed and keep it moist and the termites should stay alive for a while.  The students can return their termites to the large container when they are finished with them.

Have the students use small paintbrushes to move the termites from place to place.  This will reduce the number of termite fatalities.  Remember that a portion of the students’ grade will be based on the well being of their termites.

Differentiation from Standard-level:

Students have to design their own experiment.  There are not specific directions on how to set it up.  A standard-level class would probably need more explicit directions and scaffolding to design their own experiments.  

Safety/Special Considerations:

Keep the termites in closed containers whenever possible.  Do not let them get loose in the school.  Have students wash their hands at the end of the lab activity.

References:

Stockdale, Maureen (Wakefield High School, Raleigh, NC)

Termite Behavior:  Activity
Targeted Standard Course of Study Goals and Objectives:

Goal 1: Learner will develop abilities necessary to do and understand scientific inquiry.

1.02 Design and conduct scientific investigations to answer biological questions 

Goal 4: Learner will develop an understanding of the unity and diversity of life.

4.05 Analyze the broad patterns of animal behavior as adaptations to the environment.
Essential Question(s):

How does a scientist design and perform an inquiry-based scientific investigation considering controls, variables, and data analysis?

How do pheromones allow for the social behaviors of colonial organisms to adapt to their environment?

What are the advantages and disadvantages of using pheromones as behavioral adaptations?

Introduction:

Sensory input is processed by the central nervous system, which then directs a response from muscles or glands.  Behavior may be simple and reflexive, such as rapid withdrawal from a source of pain, or it may be complex, such as detecting, approaching, and courting a potential mate.  Broadly defined, behavior includes everything that animals do.

Human behavior is governed by emotions as well as by intellect and reasoning skills.  Since we are capable of understanding our own behavior, we often find it difficult to adopt a scientific perspective on animal behavior.  For many of us, association with pets has created a most unscientific tendency to anthropomorphize, or attribute human thoughts and feelings to animal behavior.  For example, when a kitten pounces on a ball of yarn and tumbles it around, we might characterize its behavior as recreation, as if the kitten intentionally decides to relax and have a bit of fun.  In fact, this play behavior is probably a rehearsal for the cat’s predatory habits later in life.  The ball of yarn is a stand-in for a field mouse, and the kitten is learning to chase, capture and subdue its prey.

Many animals, possibly even humans, communicate with chemical signals.  They may be used for many purposes, for example, to attract mates, to warn of danger, to point to a food source or to mark a territory.  Substances that animals use to communicate with members of their own species are called pheromones.  These chemicals are generally effective in extremely small quantities.  

Termites are social insects.  They live in cooperative groups, called colonies, whose members are specialized for particular tasks.  This type of organization requires elaborate communication within the population, and pheromones are used for a variety of purposes.  For example, in some species of termites, when an individual discovers a break in the wall of the nest, it becomes alarmed and moves away from the wall and back toward the center of the nest.  As it travels, its physiological state of alarm causes it to leave a chemical trail.  When other members of the colony encounter the trail, they follow it to the breach and repair it.  Because every termite that wanders across the trail is compelled to follow it, numerous individuals are recruited to carry out the repairs.  It’s as if the termite that discovered the break originally had posted a sign saying “Red alert! All hands on deck!” 

In this lab exercise you will investigate this behavior.  One or more of the writing implements you will be given contains the same chemical pheromone produced by termites.  Follow the directions on the lab and try to identify which writing implement contains the pheromone.  And, identify the behavior that is elicited by the pheromone.
Materials:

Petri dish with termites

Newsprint

Assorted pens

White paper

Paintbrushes
Procedure:

Step 1. The “trail” made by one or more of the writing implements that you have been given attracts termites.  Look at the selection of writing implements and list the possible characteristics that could attract the termites (hint:  think about what makes each one different from one another).

· ____________________________________________________________________

· ____________________________________________________________________

· ____________________________________________________________________

· ____________________________________________________________________

· ____________________________________________________________________

Step 2. Spread a large piece of newsprint on the bench.  Count the number of termites that are in your stock container.  Use the paintbrush to gently transfer them from their container onto the paper.  Be sure to keep ALL termites on the paper.  Loss, injury or death to any of the termites will cause you to lose points on your lab!!!
Step 3. Observe the termites for approximately 5 minutes and then record their behavior in Table 1 (next page).  Things you may want to address:

· Do the termites walk in any particular pattern or direction?

· Do they stay together, or go off in different directions?

· Do any termites look different from the others?

· Do you hear any sounds? Do you think they are communicating? 

	Table 1:  Termite Observations (5 minutes)

	


Step 4.  Next you will design and conduct an experiment.  Design a test to see which writing implements cause a noticeable change in the behavior of the termites.  Design a table (Table 2) to organize, record and display your results.  

Step 5. Have your teacher check your plan and table before continuing.

Step 6. Carry out your plan and record your observations in your table.  

Step 7. Based on your observations, what characteristic of the specified writing implement do you think caused the termite to exhibit the above behavior?  

Step 8. Compare your results to those at other lab tables.  Are you still sure of your conclusion? Explain. 

Step 9. Return your termites to the stock container.  Make sure you return the same number (alive) to the container that you took out. 
Step 10. CLEAN UP!!!
· Return all writing implements to the container.
· Throw away the newsprint.
· Wipe the table down with cleaner and a paper towel.
· WASH YOUR HANDS!
Safety:

Wash your hands at the conclusion of the lab.  Put your termites back in the large closed container at the end of the lab.  Do not let the termites loose.  Do not kill the termites.

Questions to Guide Analysis:

1. What advantage might there be to using chemical communication rather than visual (such as a flashing light) or auditory (such as clicks or whistles)?

2. What disadvantage might there be to using a chemical signal?

3. Why is it especially helpful to termites to use chemical communication?

4. Beside nest repair, can you think of any other advantages (or uses) that a trail-following behavior might have for termites?

5. Japanese beetles are a serious pest that attacks garden and ornamental plants.  Instead of spraying with an insecticide, you can buy Japanese beetle traps that contain a pheromone to attract the beetles.  Based on what you know about pheromones, give positives and negatives for using these types of traps.

· Positives –

· Negatives- 

Extensions:

To study symbiosis, use the gut of the termite.  Squeeze the gut so that the fluid is expelled.  Put this on a microscope slide and view under the microscope.  You should be able to see the protozoans that are in the termite’s gut.  Draw these and describe the importance of the relationship between these two organisms.

References (for further research):

Internet

Rubric (See next page)

Termite Behavior Rubric

	
	1(15 points)
	2 (19 points)
	3 (22 points)
	4 (25 points)

	Participation level
	Little or none
	Very limited
	Adequate
	Efficient and Precise

	Step 1-3 & Table 1:  

Writing Implements /Termite

Observations
	Meaning not clear/ work incomplete
	At times unclear/ work partially incomplete or lacking essential elements
	Meaning conveyed/ work adequately completed
	Meaning conveyed effectively/

work completed to highest extent

	 Conclusions:  

Table 2 and Step 4-10…
	Very difficult to understand and follow
	Can be understood with some effort from the reader or listener
	Comprehensible but not always clearly stated
	Clearly stated and comprehensible


Analysis Questions (5)= __________ [% correct ______x 25]

Final Score:______
Focus Objective 4.05

Activity Time: 90 minutes

Preparation Time:  The teacher should arrange for a supply of termites from any biological supply company.    In addition, the teacher should gather any needed supplies for the lab investigation as well as prepare any copies of the lab instructions.

Safety: Special attention should be given to the care of the termites.  The teacher should emphasis that students should be gentle with the termites.  In particular, the termites should not be allowed to escape.  Students should be sure to wash hands at the conclusion of the activity.

Note: The teacher can provide specific lab procedure for this activity and allow students to design their own with the next activity.

After the activity: The class should discuss the collected data and derive an explanation for the results with particular attention to the benefit of the behavior pattern.

ELABORATE:
This activity (Animal Responses to Environmental Stimuli) allows students to explore behavioral responses in invertebrates. Students will learn about the ability of organisms to respond to environmental stimuli.  They will learn that a response is a reaction to a stimulus and that this ability to respond to environmental stimuli is crucial for living organisms.  While response to stimuli may be very obvious in larger vertebrates, the ability is often unappreciated in smaller, seemingly simpler, organisms.  Students will realize that even the unassuming organisms used in this lab have effective nervous systems that enable them to respond.
Students will design an experiment that demonstrates how a particular organism responds to certain stimuli to study the behavior patterns of different invertebrates.
Guiding Question:   How do invertebrates respond to a variety of environmental stimuli?

Before the activity:  There should be a class discussion about the type of behaviors that might be helpful to invertebrates in the wild. Students might want to refer to the behavior learning guide and charade activity.

Animal Responses to Environmental Stimuli: Background Information
Targeted Standard Course of Study:  Goals and Objectives 


Goal 4: The learner will develop an understanding of the unity and diversity of life. 

4.03: Assess, describe and explain adaptations affecting survival and reproductive success.
 

4.05: Analyze the broad patterns of animal behavior as adaptations to the environment.
Introduction to the Teacher 
In this lab, students will learn about the ability of organisms to respond to environmental stimuli.  They will learn that a response is a reaction to a stimulus and that this ability to respond to environmental stimuli is crucial for living organisms.  While response to stimuli may be very obvious in larger vertebrates, the ability is often unappreciated in smaller, seemingly simpler, organisms.  Students will realize that even the unassuming organisms used in this lab have effective nervous systems that enable them to respond.

You will provide a variety of small, harmless invertebrates for this activity, such as mealworms, crickets, earthworms, and pill bugs.   Knowing that all of the organisms provided can respond to certain stimuli, students will devise a hypothesis and a subsequent test for each of the organisms to determine just what those stimuli might be.  Students will create stimuli using materials such as flashlights, black construction paper, ice packs, heating pads, salt, warm and cold water, lemon juice, antacids, aluminum foil, sandpaper, sugar, cornmeal, tuning forks, distilled water, etc. 

Do not assume that students are familiar with the organisms.  It is helpful to provide them with some background information on the organisms being used including discussion of humane treatment.  Remind students to create hypotheses that are testable within the classroom lab setting and time constraints.   

Versions of this experiment can be found in most textbooks but may not be as open ended in their approach to inquiry.  You might choose to provide a more structured initial activity depending on the needs of your students.

Safety Considerations

Care should be given to the selection of test organisms with particular concern to any allergies.  In addition, students should be reminded to wash their hands at the completion of each experiment.  All live organisms should be treated with extreme care and dispose of in accordance with the regulations provide by the supply company. 

Animal Responses to Environmental Stimuli: Activity

Purpose 
To study the behavior patterns of different invertebrates by designing an experiment that demonstrates how a particular organism responds to certain stimuli


Materials 

This list gives an idea of materials you might find useful.  However, you might be able to think of other materials to use as well. 

· invertebrates (teacher will specify number and species)

· flashlight




· black construction paper



· ice pack

· salt solution




· lemon juice




· antacid

· aluminum foil




· sand paper




· sugar

· corn meal




· tuning fork




· distilled water

· warm water




· cold water




· heating pad

Procedure 
Review any information your teacher gives you about the invertebrates available for today’s laboratory exercise.  Consider the list of lab supplies offered.

1. As a group, pick an organism to use during the experiment.

2. Knowing that all of the organisms provided have the ability to respond to certain stimuli, devise a testable hypothesis.  Record your hypothesis in the space provided below.

3. The experiment that you create to test your hypothesis must be humane and workable within the time period available.  Record your plans in the space provided below.

4. In the appropriate space below, discuss your reasoning and your thinking as you created your hypothesis and experiment.  Relate your decisions to the knowledge you have of the organisms. 

5. Have your teacher review your plans.  Revise if necessary. 

6. Record your data neatly, clearly, and in detail.  Remember you are looking for responses of the organism in relationship to the applied stimuli.

7. Summarize and analyze the results of your experiment. 

Lab Data

Hypothesis:

Experiment Procedure:
Use detailed language to describe your planned procedure.

Justification:

Data Collection:

Summary of Results:

Questions to Guide Analysis: 

1. Was your hypothesis correct?  If not, how might you revise it?  If so, what portion of your results appeared to support it?

2. Identify the variables and the constants within your experiment.

3. What sources of error can you identify within your experiment?  How did you (or would you) seek to eliminate them?

4. If given the opportunity to run your experiment again, what would you do differently?

5. Describe the responses that the organism demonstrated during the course of this lab.

6. How does what you demonstrated in your experiment relate to the ability of the organism to survive in its environment?

7. How do the responses that the organism demonstrated today relate to invertebrates as a group?

Focus Objective 4.05

Activity Time: 90 minutes

Preparation Time:

Safety:  Special attention should be given to the care of the invertebrates.  The teacher should emphasis that students should be gentle with the invertebrates.  In particular, the invertebrates should not be allowed to escape.  Students should be sure to wash hands at the conclusion of the activity.

Note:  If time is an issue, it might be advisable to complete the termite behavior or the Animal Reponses to Environmental Stimuli but not both activities.  Pill bugs are great organisms to use for this lab.  If you can not order them, ask students to bring some in (maybe for extra credit).  They are easily found under yard debris and logs. 
EXPLAIN:
After the activity:  The class should discuss the collected data and derive an explanation for the results with particular attention to the benefit of the behavior pattern.  Allow students to present their lab design and results to the class.  Instruct students to compose a PowerPoint presentation with no more than 5 slides to display this information.
EVALUATE:

Students should be evaluated on their experimental design, not the “correctness” of their data.  You could also evaluate the group presentations.
ENGAGE:

This activity (Learning Guide on Viruses and Bacteria) introduces students to viruses and bacteria.  Using this information, students will then design a want ad for a virus or other microorgamism mentioned in Objective 4.03.  

Guiding Question: What are the general disease producing characteristics of certain pathogens?

Learning Guide on Viruses and Bacteria

(answers are provided in red.)

Viruses 

· are obligate intracellular parasites because … viruses can only function within a specific host cell.  As a result, viruses are often not considered living because the characteristics of life (metabolism, reproduction, etc.) can only be seen within a host cell.
· are composed of a core of nucleic acid and surrounded by a capsid (protein coat) .

· are classified based on the type of nucleic acid found in the core.


DNA Viruses





RNA Viruses

are more stable




are less stable

(fewer mutations)




(more mutations)

because …





because …

of the double strand nature



of the single strand nature

of DNA





of RNA


Examples include…




Examples include …


smallpox, chicken pox



HIV, Influenza

· Explain why individuals only have one serious case of the chicken pox.

· How does the above information help to explain why there is only one vaccine for smallpox whereas there has to be a new vaccine for influenza each year?

· Why have scientists been unsuccessful at producing a HIV vaccine?

Provide side by side drawings of a virus and bacterium.  Be sure to label the nucleic acid core as well as the capsid on the virus and the cell wall, cytoplasm and DNA on the bacteria.  How is the virus distinguished from the bacterial cell?

Focus Objective 4.03

Activity Time: 45 minutes

Preparation Time: The teacher needs to photocopy the learning guide.

Safety: N/A
EXPLORE:
This activity (Pathogen Warning Announcement Activity) allows students to design a want –ad for a virus or other microorganism as related to the diseases mentioned in 4.03 (HIV, influenza, smallpox, streptococcus).

Before the activity:  The teacher should discuss the want- ad requirements and show the provided example.  In addition, the teacher should ensure that student understand that the 
assignment is intended to help them learn about pathogen and how they produce disease.


Pathogen Warning Announcement Activity 

Your assignment is to take on the role of an organisms and/or specific body system that is affected by a particular pathogen and provide a warning poster for that pathogen.  You may choose the pathogen that causes the following diseases: AIDS, influenza, smallpox, streptococcus, malaria or choose other pathogens as approved by the teacher.  The wanted poster should include the …

· pathogen name (including any aliases) and picture

· reason for pathogen capture (disease(s) associated with pathogen)

· most likely location (including any vectors and the specific tissues/organs affected) of the pathogen

· symptoms associated with the pathogen 

· appropriate response to exposure and 

· possible treatment
The poster will be graded using the following guidelines …

Pathogen Information

_____ Clearly identified Pathogen Name

_____ Pathogen Picture

_____ Diseases associated with the Pathogen

_____ Location

_____ Symptoms

_____ Exposure Concerns

_____ Treatment

Formatting

_____ Use of 81/2 X12 paper

_____  “WARNING” should be capitalized and centered at top of 

poster

_____ Use of two properly cited resources (one should be a non-

internet source)

See the example below.

WARNING

SARS-associated Coronavirus




Also known as SARS-CoV

· The virus can be transmitted through respiratory secretions that can spread through coughing and sneezing or contacting surfaces that contain contaminated respiratory secretions.

· This virus has been linked to a viral respiratory illness known as Severe Acute Respiratory Syndrome, which often leads to pneumonia.

· SARS treatment involves addressing the specific symptoms as well as the use of antiviral agents.  In most cases, treatment is the same as any other community-acquired atypical pneumonia.

Work Cited

Department of Health and Human Services, “Severe Acute Respiratory 

Syndrome (SARS).”Frequently Asked Questions about SARS. 26 Apr 

2004. Centers for Disease Control and Prevention. 4 Apr 2008 

<http://www.cdc.gov/ncidod.sars.faq.htm>.

“Travel Health.” Sars. BBC News. 5 Apr 2008 

<http://news.bbc.co.uk/2/shared/spl/hi/health/03/travel_health/diseases/

html/sars.stm>
EXPLAIN:

After the activity: The students should share their wanted poster with the class.  As each poster is shared, the teacher should emphasis key concepts associated with the pathogen.

EVALUATE:
This activity (Organism Newspaper Project- Essential Life Functions Chart) is the follow-up to the organism newspaper project assigned at the beginning of the unit.  It can be used as a means of evaluating students’ understanding of the unit.

Guiding Question:

How are the major life processes exhibited within the assigned representative organisms?

Before the activity:

The class should discuss the each of the life processes to ensure that students understand the functions that can be included within each of the processes.  It might be advisable to complete the chart for one of the representative organisms with the entire class.

Organism Newspaper Project- Essential Life Functions Chart

	
	Transport
	Excretion
	Regulation
	Respiration
	Nutrition
	Synthesis
	Reproduction
	Growth/

Development



	Unicellular Protist
	
	
	
	
	
	
	
	

	Annelid Worms
	
	
	
	
	
	
	
	

	Insects
	
	
	
	
	
	
	
	

	Amphibians
	
	
	
	
	
	
	
	

	Mammals
	
	
	
	
	
	
	
	

	Non-Vascular Plants
	
	
	
	
	
	
	
	

	Gymnosperms
	
	
	
	
	
	
	
	

	Angiosperms
	
	
	
	
	
	
	
	


Questions to be answered as one considers how the above listed organisms accomplish …

· Transport – How organisms get what they need to cells?  How they move waste from cells to organs of excretion?

· Excretion – How organisms get rid of their waste and balance their fluids (pH, salt concentration, water)?

· Regulation – How organisms control body processes – hormones, nervous system?

· Respiration – How organisms get oxygen from the environment and release carbon dioxide back to the environment?  How plants exchange gases?

· Nutrition – How organisms break down and absorb foods?

· Synthesis – How organisms build necessary molecules?

· Reproduction – How organisms attract a mate? How organisms reproduce in terms of the type of reproduction (sexual versus asexual), the production of eggs, the production of seeds, the production of spores, and the type of fertilization?  

·  Growth and development – How organisms develop from the fertilized egg?  How structures like the uterus and a seed provide support for the developing organism?  How young are cared for during early development? 

How does each of the representative organisms use structural adaptations to address feeding, successful reproduction and life on land? 

Complete the chart for one example of each of the representative organisms.

	Organism
	Description of the Structural Adaptation


	Feeding, Reproduction

or Life on Land
	Survival is improved

because …

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Focus Objective 4.03

Activity Time: 360 minutes

(two stations should be review each day)

Preparation Time:  The teacher should photocopy the essential life function chart.

Safety: N/A

After the activity:

Students should be given the opportunity to address any questions that may have arisen during the group discussion.  In particular, students should be encouraged to compare their own ideas as presented in the project with their classmates’ ideas as well as with the concepts as presented throughout the unit.

EVALUATE:

Sample Assessment Questions
Goal 4.02
      1.  What is the function of the contractile vacuole found in some Protists?


A.   to store food particles


C.   to eliminate metabolic wastes


B.   to maintain water balance

D.   to  circulate nutrients

2. What is the advantage of the closed circulatory system found in higher organisms?

A. It prevents digested food from mixing with the blood.

B. It keeps blood from leaking out into the environment.

C. It keeps oxygenated and deoxygenated blood from mixing.

D. It allows blood to reach the brain more easily.

3.   The function of the air sacs of the lungs is to:

A. provide a large surface area for gas exchange

B. warm the air before it is taken up by the circulatory system

C. filter harmful bacteria out of the air taken in by the lungs

D. separate the lungs into oxygen providing and carbon dioxide removing sections

Goal 4.05
4. Pheromones are primarily used for what purpose?

a. communication with other organisms of the same species

b. communication with organisms in a different species

c. controlling internal responses in a single organism

d. controlling external responses in a single organism

Goal 4.03
5. One type of amphibian is able to produce a nerve toxin that can kill predators.   The type of garter snake that can eat this amphibian is resistant to this toxin.   What type of process best explains the existence of these two organisms?

A. Classical conditioning

B. Coevolution 
C. Geographic isolation

D. Habituation























































Symptoms include…


high fever


chills


headache


body aches


diarrhea


dry, nonproductive 


cough

















Close contact with individuals affected with SARS (showing symptoms) should be avoided to prevent further transmission of the virus.
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