Life Science Unit

Louisville Middle School

Mrs. Faiello, 8A & Miss Wieland, 8B

I. Introduction

A. Main Topic

1. The main topic of study in our Life Science Unit is Species and Reproduction.
2. This topic focuses on the continuation of species.
B. Three Subtopics

1. The main topic will be broken down into three subtopics.

2. These subtopics are also called “Condensed Content Statements.”

3. Pretests, instruction, activities, and formative assessments will be given for each subtopic and a culminating (summative) assessment will be given for all three topics combined at the conclusion of the unit.
4. A list of Unit Vocabulary will be provided and it is advised that the student use it for study purposes during the unit.
II. Condensed Content Statement 1: Reproduction is necessary for the continuation of the species.
A. Background Information

From the Grade 8 Model Curriculum:

“Every organism alive today comes from a long line of ancestors who reproduced successfully every generation. Reproduction is the transfer of genetic information from one generation to the next. It can occur with mixing of genes from two individuals (sexual reproduction). It can occur with the transfer of genes from one individual to the next generation (asexual reproduction). The ability to reproduce defines living things.”

B. Prior Student Knowledge

1. From grades 3-5, you already were taught that:
“Individual organisms inherit many traits from their parents indicating a reliable way to transfer information from one generation to the next.”
2. Review the Grade 3-5 Concept by completing the following:
a. Blue Book page 9 Discovery Activity

b. Blue Book page 11 Journal Activity
3. From grades 6&7, you already were taught that:

“Modern Cell Theory states cells come from pre-existing cells.”

“Mitosis was investigated in Grade 6.”

4. Review these Grade 6&7 Concepts by completing the following:
a. Modern Cell Theory

1) View the definition of the term from your list.

2) Video – Learn Biology: Cells – Cell Theory http://www.youtube.com/watch?v=BI6Gbyxq8eY
b. Mitosis

1) View the definition of the term from your list.

2) Activity: A Model of Mitosis
C. Gaining New Knowledge
1. Foundation Statements

a. “An individual organism does not live forever. Reproduction is necessary for the continuation of every species.”
b. “Most organisms reproduce either sexually or asexually. Some organisms are capable of both.”
c. “In asexual reproduction, all genes come from a single parent, which usually means the offspring are genetically identical to their parent, allowing genetic continuity.”

d. “In sexual reproduction, a single specialized cell from a female (egg) merges with a specialized cell from a male (sperm). Typically, half the genes come from each parent. The fertilized cell, carrying genetic information from each parent, multiplies to form the complete organism. The same genetic information is copied in each cell of the new organism.”

e. “In sexual reproduction, new combinations of traits are produced which may increase or decrease an organism’s chances for survival.”
2. Individual Lessons and Activities
a. OAA Booklet pages 277-288

(Review Questions – Visions into Practice Task: Recalling Accurate Science – “Describe the features of sexual and asexual reproduction related to the transfer of genetic information from parent to offspring.”
b. Blue Book pages 106-107 (Model of Meiosis)
c. Blue Book pages 110-111 (How can you grow a plant from a cutting? – vegetative propagation)

d. The Living World Packet: E7, E8 & E9
(E9 p. 214 & Video - Visions into Practice Task: Designing Technological/Engineering Solutions using Science Concepts – “Research cloning in the food industry. Select one practice and determine whether or not it is an environmentally healthy practice. Justify your position with scientific evidence.” Accompanying video: “Palm Oil Plantations” http://youtu.be/6kuesna5QZs)
e. Video: http://youatthezoo.org/videos-and-teacher-resources.html
(“Uncommon Traits”, includes a video viewing assessment)

f. Video: http://youtu.be/ex0URF-hWj4
(Visions into Practice Task: Interpreting and Communicating Science Concepts - How does this video about bananas demonstrate how a lack of genetic diversity can sometimes NOT be a survival advantage? Discuss why having genetic variation is a better survival advantage.)
g. Video: http://youtu.be.com/-mPCqYxB4d4
(This video addresses how variation arises in a species of organisms.)

h. Visions into Practice Task: Demonstrating Science Knowledge

(Poppy Plants Activity - “Examine offspring in plants that are produced sexually. Note and record variations that appear. Determine how the variations may help an organism to survive if the environment should change – e.g. warmer or cooler, increase or decrease in precipitation.”)

3. Formative Assessment for Condensed Content Statement 1: Reproduction is necessary for the continuation of the species.
a. Date of Formative Test 1: ______________________________

b. Mark your calendar ahead of time.

c. Study the materials you have stored in your binder.

d. Review, reflect, and study each day. Avoid cramming the night before the test.

III. Condensed Content Statement 2: Diversity of species occurs through gradual processes over many generations. Fossil records provide evidence that changes have occurred in number and types of species.
A. Background Information

From the Grade 8 Model Curriculum:

“Fossils provide important evidence of how life and environmental conditions have changed. Changes in environmental conditions can affect how beneficial a trait will be for the survival and reproductive success of an organism or an entire species. Throughout Earth’s history, extinction of a species has occurred when the environment changes and the individual organisms of that species do not have the traits necessary to survive and reproduce in the changed environment. Most species (approximately 99%) that have lived on Earth are now extinct.”

B. Prior Student Knowledge

1. From grades PreK-2, you already were taught that:

“Living things have physical traits that enable them to live in different environments.” 
“Some kinds of individuals that once lived on Earth have completely disappeared, although they may be something like others that are alive today.”

2. Review the PreK-2 Concepts by completing the following:

a. OAA Booklet pages 282-283
b. OAA Booklet pages 318-319

3. From grades 3-5, you already were taught that:

“Fossils provide a point of comparison between the types of organisms that lived long ago and those existing today.”

4. Review the Grade 3-5 Concept by completing the following:

a. The Living World Packet B7 & F8

b. OAA Booklet pages 322-323

5. From grades 6&7, you already were taught that:

“In any particular biome, the number, growth and survival of organisms and populations depend on biotic and abiotic conditions.”
6. Review the Grade 6&7 Concept by completing the following:

a. OAA Booklet pages 238, 290-292, & pp.296-300 (relevant questions: 4, 5, 7, 9, 11, 12, 13, 21)

C. Gaining New Knowledge

1. Foundation Statements

a. “The fossil record documents the variation in a species that may have resulted from changes in the environment. The fossil record is contained within the geologic record. Combining data from the geologic record and the fossil record, Earth’s living history can be interpreted. Data and evidence from the fossil record must be used to develop further the concepts of extinction, biodiversity and the diversity of species.”
b. “Diversity can result from sexual reproduction. The sorting and combining of genes results in different genetic combinations, which allow offspring to be similar to, yet different from, their parents and each other. These variations may allow for survival of individuals when the environment changes. Diversity in a species increases the likelihood that some individuals will have characteristics suitable to survive under changed conditions.”
c. “Evidence from geologic and fossil records can be used to infer what the environment was like at the time of deposition. The variations that exist in organisms can accumulate over many generations, so organisms can be very different in appearance and behavior from their distant ancestors.”

2. Individual Lessons and Activities

a. OAA Booklet pages 319-323 and Questions pp. 324-326
b. FOSS Earth History (previously completed)

c. Trait Variations for Survival Activity (http://www.uen.org/Lessonplan/preview.cgi?LPid=16258)
d. Oh Deer! Activity (http://www.beaconlearningcenter.com/Lessons/313.htm)

e. Video: http://www.youtube.com/watch?v=Ycv
(This video addresses how variety gives rise to new species.)
3. Formative Assessment for Condensed Content Statement 2: Diversity of species occurs through gradual processes over many generations. Fossil records provide evidence that changes have occurred in number and types of species.
a. Date of Formative Test 2: ______________________________

b. Mark your calendar ahead of time.

c. Study the materials you have stored in your binder.

d. Review and study each day. Avoid cramming the night before the test.

IV. Condensed Content Statement 3: The characteristics of an organism are a result of inherited traits received from parent(s).
A. Background Information

From the Grade 8 Model Curriculum:

“Expression of all traits is determined by genes and environmental factors to varying degrees. Many genes influence more than one trait, and many traits are influenced by more than one gene. During reproduction, genetic information (DNA) is transmitted between parent and offspring. In asexual reproduction, the lone parent contributes DNA to the offspring. In sexual reproduction, both parents contribute DNA to the offspring.

B. Prior Student Knowledge

1. From grades PreK-2, you already were taught that:

“Offspring tend to look like their parents.”
2. From grades 3-5, you already were taught that:

“Individual organisms inherit many traits from their parents indicating a reliable way to transfer information from one generation to the next.”
3. Review the Grade 3-5 Concept by completing the following:

a. The Living World Packet F1
4. From grades 6&7, you already were taught that:

“Modern Cell Theory states cells come from pre-existing cells.”

C. Gaining New Knowledge

1. Foundation Statements

a. “The traits of one or two parents are passed on to the next generation through reproduction. Traits are determined by instructions encoded in deoxyribonucleic acid (DNA), which forms genes. Genes have different forms called alleles.”
b. “Introduce the principles of Mendelian genetics by reviewing Mendel’s work. Mendel’s two laws provide the theoretical base for future study of modern genetics. Mendel’s first law, the Law of Segregation, and his second law, the Law of Independent Assortment, should be demonstrated and illustrated in a variety of organisms.”
c. “The concepts of dominant and recessive genes are appropriate at this grade level. Codominant traits such as roan color in horses and cows may be useful to provide further validation of the theory and to help dispel some misconceptions.”

d. “Pedigree analysis is appropriate for this grade level when limited to dominant, recessive or codominance of one trait.”

e. “The Law of Independent Assortment should only be explored in simple cases of dominance and recessive traits. Chi-square and dihybrid crosses are reserved for high school.”

f. “Conduct a long-term investigation to analyze and compare characteristics passed on from parent to offspring through sexual and asexual reproduction. Ask questions about the phenotypes that appear in the resulting generations and what they infer about genotypes of the offspring.”

2. Individual Lessons and Activities

a. Blue Book Chapter 1
b. Blue Book Chapter 3

c. Blue Book “Stalking the Wild Fruit Fly” page 108 AND Fruit Fly Genetics Computer Game Module at vital.cs.ohio.edu/?page_id=295
3. Formative Assessment for Condensed Content Statement 3: The characteristics of an organism are a result of inherited traits received from parent(s).
a. Date of Formative Test 3: ______________________________

b. Mark your calendar ahead of time.

c. Study the materials you have stored in your binder.

d. Review and study each day. Avoid cramming the night before the test.

V. “ORP” Report: You will be assigned a written report about a new technology in the food industry.

1. Read Article – “First reaction: lab-made burger short on flavor”


2. Watch video - http://youtu.be/gdMQND4TPqM
VI. Final Test over CCS 1, 2 & 3 (Summative Exam)

Date of Summative Test: _______________________________

Life Science Unit Vocabulary Terms
Terms for Condensed Content Statement 1: Reproduction is necessary for the continuation of the species.

1. Adaptation: a characteristic that helps an organism survive in its habitat.

2. Asexual reproduction: reproduction that involves only one parent, producing offspring that are genetically identical to the parent.

3. Biome: a large geographic region with its own characteristic group of plants and animals. Also, a distinct type of environment, such as oceans, deserts, tropical rain forests, and the frozen Arctic tundra.

4. Camouflage: an adaptation that causes an organism to blend in with its environment.

5. Chromosome: tiny threadlike structures found in the nucleus of a cell that carry genetic information.

6. Cleavage: rapid cell division that results in smaller, identical cells that allows a zygote to develop into an embryo.

7. Cloning: the process of creating an exact copy of a biological unit (a DNA sequence, cell, or organism) from which it was derived, especially by way of biotechnical methods.

8. Egg cell: the female sex cell.

9. Embryo: an organism in its early stages of development, especially before it has reached a distinctively recognizable form.

10. Fertilization: the joining of an egg cell and a sperm cell during sexual reproduction to begin the development of a new individual.

11. Gamete: a cell – sperm or egg – used in sexual reproduction.

12. Gene: a piece of genetic information that influences a trait.

13. Genetic information: information that determines traits and is stored in chromosomes.

14. Germination: the beginning of growth, as of a seed, spore, or bud when conditions are favorable.

15. Hibernate: an adaptation where it is to enter a sleeplike state of reduced body activity; how some animals survive the winter.

16. Meiosis: a type of cell division that produces the sex cells – sperm and egg.

17. Migrate: an adaptation in which a community moves from one environment to another, where conditions are more favorable.

18. Mitosis: cell division in which a parent cell splits into two identical daughter cells, each with a full set of chromosomes. Asexual reproduction is carried out my mitosis. Also, cell maintenance in a multicellular organism is carried out by mitosis.

19. Modern Cell Theory: 1)All living cells are composed of cells. They may be unicellular or multicellular. 2) The cell is the basic unit of life. 3) Cells arise from pre-existing cells.

20. Reproduction: the life process by which organisms produce new individuals, or offspring.

21. Sex cells: cells that combine during sexual reproduction, sperm and egg.

22. Sexual reproduction: reproduction that involves two parents, producing offspring that are not identical to either parent.

23. Sperm cell: the male sex cell.

24. Traits: inherited characteristics, either physical or behavioral.

25. Vegetative propagation: a method of plant propagation not through pollination or by seeds or spores but by way of separating new plant individuals that emerge from vegetative parts, such as specialized stems, leaves and roots and allow them to take root and grow.

26. Zygote: a fertilized egg cell that will undergo cleavage to become an embryo
Terms for Condensed Content Statement 2: Diversity of species occurs through gradual processes over many generations. Fossil records provide evidence that changes have occurred in number and types of species.
1. Abiotic factors: the nonliving parts of the environment such as water, air, and temperature.

2. Biodiversity: the great variety of living things.

3. Biotic factors: the living parts of the environment.

4. Endangered species: plant or animal species that appears close to extinction.

5. Environment: the surroundings in which an organism lives, including both living and nonliving components.

6. Extinction: the process of becoming extinct and no longer existing.

7. Fossil: the remains or traces of an ancient organism.

8. Fossil record: the totality of fossilized artifacts and their placement within the earth’s rock strata.

9. Mutations: changes in the genetic material.

10. Natural selection: the process that favors those organisms that are best adapted to survive and reproduce.

11. Speciation: formation of a new species.

12. Species: a group of organisms of the same kind that can produce fertile offspring. The subgroups of a genus.

13. Traits: inherited characteristics, either physical or behavioral.

14. Variation: referring to differences among individuals of the same species, giving the species a variety of different survival abilities.

Terms for Condensed Content Statement 3: The characteristics of an organism are a result of inherited traits received from parent(s).
1. Allele: each member of a gene pair that determines a specific trait.

2. Chromosome: tiny threadlike structures found in the nucleus of a cell that carry genetic information.

3. Cross-pollination: a type of pollination when pollen and pistil must be from different plants.

4. Dominant: the trait that is expressed when two different genes for the same trait are present.

5. Fertilization: the joining of an egg cell and a sperm cell during sexual reproduction to begin the development of a new individual.

6. Gene: a piece of genetic information that influences a trait.

7. Genetic information: information that determines traits and is stored in chromosomes.

8. Genetics: study of heredity, or the passing on of traits from an organism to its offspring.

9. Genotype: gene makeup of an organism.

10. Germination: the beginning of growth, as of a seed, spore, or bud when conditions are favorable.

11. Hybrid: organism that has two different genes for a trait, or that combines traits of two different but related species.

12. Law of Independent Assortment: each gene pair for a trait is inherited independently of the gene pairs for all other traits.

13. Law of Segregation: one gene from each pair goes to each sex cell.

14. Meiosis: a type of cell division that produces the sex cells – sperm and egg.

15. Mendelian genetics: cornerstone ideas about the transmission of genetic characters from parent organisms to their offspring based on Gregor Mendel’s statistical analysis and scientific breeding of pea plants.
16. Pedigree: a diagram showing the lineage of an individual and all the direct ancestors, usually to analyze the inheritance of a trait.

17. Phenotype: physical appearance.

18. Pollination: the transfer of pollen from the anthers of a flower to the stigma of the same or of another flower. Pollination is a prerequisite for fertilization.

19. Recessive: the trait that is masked when two different genes for the same trait are present.

20. Self-pollination: a type of pollination when pollen and pistil are from the same plant, often (but not always) from the same flower.
21. Traits: inherited characteristics, either physical or behavioral.
