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CCLS Writing in Science
 Gary CarlinCFN [email protected] 2014
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Contact Information
 • Website: http://nysciresourcespd.weebly.com
 • Email: [email protected]
 • Blackberry: 917-714-7448
 • Desk: 718-828-5943
 http://nysciresourcespd.weebly.com/
 http://nysciresourcespd.weebly.com/
 http://nysciresourcespd.weebly.com/
 mailto:[email protected]
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Looking at Assessment Questions
 1. Claim (What do you know?) 2. Evidence (How do you know that?)
 3. Reasoning (Why does your evidence support your claim?)
 4. Explanation (show logical development or relationship of)
 How do our high-stakes assessment questions currently make use of (a/an) …
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NYC Performance Assessment RubricM.S. SCIENCE
 • Constructing/Evaluating Explanations– Evaluates Other’s Work
 • Asking Questions– Formulates a Testable Question
 • Constructing/Evaluating Explanations– Formulates Hypothesis
 • Planning Investigation– Designs Procedures
 • Constructing/Evaluating Explanations– Supports Claim
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NYC Performance Assessment RubricH.S. SCIENCE
 • Analyzing and Interpreting the Data• Represents the Data• Analyzes the Data• Constructing Explanations• States Claim(s)• Supports Claim(s)• Evaluates Others’ Work
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HS/MS Rubric Compare & Contrast
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Represents the Data• Visual representation of data is appropriate to
 context (i.e., line graph, bar chart, table, pie chart, etc.), accurate and complete.
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What am I Looking at? – D&E
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Representing Data
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1. Visual Representation of Data: The Graph
 • Construct a visual representation of the data provided about “X”.
 Be sure to: • Create a title for your visual • Label each axis • Use a consistent scale for each axis • Make sure your points are clear and easy to read
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Currently …• Directions (44–45): Using the
 information in the data table, construct a line graph on the grid below, following the directions below.
 • 44 Mark an appropriate scale, without any breaks, on each labeled axis. [1]
 • 45 Plot the data on the grid. Surround each point with a small circle and connect the points. [1]
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Reason – Different -Variable
 • 46 State one possible reason for the increase in the number of breeding pairs of bald eagles in New York State.[1]
 • 47 In which time period did New York State see the largest increase in breeding pairs of bald eagles?
 (1) 1991–1993 (3) 1995–1997(2) 1993–1995 (4) 1999–2001
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Analyzes the Data• Identifies the independent and dependent
 variables under investigation and accurately explains whether the variables are in a causal relationship or in a correlation using evidence from the task.
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2. Variables: Independent & Dependent
 • Identify the independent variable AND the dependent variable under investigation in an experiment.
 • Based on the data provided, describe the relationship and explain whether the change in the dependent variable is correlated to the change in the independent variable, or whether the change in the dependent variable is caused by the change in the independent variable. Use examples from the text and data provided to support your explanation.
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What’s the Relationship between _____ and _____ ?
 6-8 Science_____ and __________ and _____
 Living Environment_____ and __________ and _____
 Earth Science_____ and __________ and _____
 Chemistry or Physics_____ and __________ and _____
 What are the Major Relationships in your specific Science Content Area?
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Relationships: Causal & Correlational
 • A causal relationship: independent variable changes, the other variable also changes as a direct result of the change in the independent variable.
 • A correlational relationship: seems to be a relationship or trend in the data between changes in the independent and dependent variables, but some other factor outside of the independent variable might be why this trend is occurring
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Causal or Correlational?
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State Claim(s)• Draws a valid conclusion based on multiple
 pieces of evidence from data and background information.
 24 A scientist was studying a population of fish in a pond over a period of 10 years. He observed that the population increased each year for 3 years, and then remained nearly constant for the rest of the study. The best explanation for this observation is that the population had
 (1) stopped reproducing(2) reached carrying capacity(3) mutated into a different species(4) run out of food and migrated to a different pond
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3. Drawing a Conclusion
 • State one conclusion you could make after examining the given information and data.
 • Your conclusion should take into consideration multiple pieces of information and data you have been presented in this scenario.
 22 The presence of coal in Antarctica indicates that(1) forests can grow on continental glaciers(2) coal can form in cold climates(3) Antarctica’s climate was once warmer(4) Antarctica currently has areas of tropical climate
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Supports the Claim• Supports the conclusion by connecting it with
 relevant evidence from the given context using logical reasoning. Additionally, references specific details or examples from the data and/or information provided to support the conclusion.
 18 According to the fossil record, which statement is accurate?(1) Most of the species that have lived on Earth no longer exist.(2) Most of the species that have lived on Earth still exist today.(3) Fossils of species that never existed can be found.(4) Fossils of species that never existed, but will exist in the future, can be found.
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4. Citing Specific Evidence• Support the conclusion you made by directly connecting it
 with relevant evidence from the text.
 • Be sure to reference specific details or examples from the information provided to build support for the conclusion you made.
 Artic Meltdown Scientists are concerned because average arctic temperatures are rising. The Greenland Ice Sheet, the dominant area of continental ice in the arctic region, broke all previous records for melting in 2002. In 2004, the total amount of ice resting on top of the continental crust in the arcticregion was estimated to be about 3,100,000 cubic kilometers. If all this ice were to melt,the ocean levels would rise approximately 8.5 meters. A reduction in ice-covered areasexposes more land surfaces. This increases absorption of insolation and acceleratesarctic warming. Scientists continue to collect data to define the role of greenhouse gasesin the warming of the arctic region.
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Cite Evidence from Text• 1. State the Title of Text• 2. Indicate Paragraph• 3. Sentence Number• 4. … it states that … and this supports my
 claim because …• For example: In the text: Artic Meltdown, in
 the 2nd paragraph, 3rd sentence, it states “A reduction in ice-covered areas exposes more land surfaces.” and this supports my claim because …
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Evaluates Others’ Work• Accurately explains multiple limitations of the
 provided data or information and how those limitations affect the conclusions that can be drawn.
 63 State one assumption the student makes in deciding which type of sugar should be used to produce the biggest loaf of bread. [1]
 79 To determine the effect of fatigue on the action of muscles, each of five boys was given a 12-cm clothespin and each of five girls was given a 10-cm clothespin. The students squeezed the clothespins for 30 seconds and recorded the results. After the first trial, the girls rested and the boys jogged in place for 1 minute. A second trial was then done to determine how many times each student could squeeze the clothespin in 45 seconds. Identify one error in the design of this experiment. [1]
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Typical Experiments in the Science Content Areas
 6-8 Science Living Environment
 Earth Science Chemistry or Physics
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Typical Experiments in the Science Content Areas (my thoughts …)
 Living EnvironmentBacterial ResistancePlant GrowthPhotosynthesis/FermentationOsmosis RateEnzyme RateRespiration: Heartbeat Rate
 Earth ScienceSedimentation RateWeathering: Physical/ChemicalInsolationErosionPorosityEnergy Efficiency
 ChemistryHeatElectrochemical CellspHPressure/Gas LawsRate of ReactionBoiling Point
 PhysicsPendulumElectric currentForcesMotionWavesWork
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5. Claim Limitations
 • Look closely at the background information, experimental design, data, and conclusion (claim) in an experiment and explain why this claim has limitations.
 • Be sure to cite the information and data from the task.
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• The masses of six sections of dialysis tubing, each containing 20 mL of a 25% sugar solution, were recorded. They were then placed in beakers each containing 100-mL solutions of varying sugar concentrations, as shown in the diagrams below.
 • The sections of tubing remained in the beakers for 30 minutes. They were then removed and the outside of each section of tubing was blotted dry. Following this, the mass of each section of tubing was measured again. The mass change of each section of tubing in the different sugar solutions is indicated in the data table below.
 Living Environment Jan.’ 10, #46-49 (Graph)
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Revised to Model Performance Assessment
 Mass Change of the Tubing (g)
 Sugar ConcentrationIn the Beaker (%)
 Trial 1
 Trial 2
 Trial 3
 0 5.1 5.3 4.9
 5 4.7 4.6 4.7
 10 4.4 3.8 4.2
 15 2.5 2.6 2.5
 20 1.4 1.2 1.3
 25 0.0 0.0 0.0
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Creating a CCLS Assessment• I. Background Text– The Experiment– Blank Graph (No title, axes names/units, scaling)
 • II. Independent and Dependent Variable– Type of relationship
 • III. Claim (State, Support)– Evaluate (limitations)
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Middle School (Regents Question)• Students were asked to design a lab that investigated
 the relationship between exercise and heart rate. Heart rate was determined by recording the pulse rate in beats per minute. The students hypothesized that increased exercise results in an increased heart rate. The class results for the experiment are shown in the graph below.
 Questions 74-76
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LE – August’ 13, #73• Which statement is best supported by the graph?
 • (1) Before exercising, the average pulse rate was 65; four minutes after exercising, the average pulse rate was 65.
 • (2) After four minutes of exercising, the average pulse rate was 120; two minutes after exercising, the average pulse rate was 120.
 • (3) While exercising, the highest average pulse rate was 150; before exercising, the average pulse rate was 65.
 • (4) Two minutes before exercising, the average pulse rate was 80; after two minutes of exercise, the average pulse rate was 140.
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LE – August’ 13, #74• Students in a different science class carried out the
 same experiment. The data they obtained did not support the hypothesis that increased exercise results in increased heart rate. The most scientifically sound way to deal with this situation is to
 • (1) write a new hypothesis• (2) read about pulse rate in a biology textbook• (3) have the students in both classes vote to decide
 which hypothesis is correct• (4) ask students in a third class to do the experiment
 and see if their results support the hypothesis
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LE – August’ 13, #75
 • The change in heart rate that occurs between 1 and 5 minutes of exercise is an adaptation that
 • (1) reduces the rate at which oxygen is carried to the muscle cells
 • (2) increases the rate at which carbon dioxide is carried to the muscle cells
 • (3) results in the production of more ATP in muscle cells
 • (4) slows the destruction of enzymes involved in respiration of muscle cells
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• Part I: Background Text• Notes on Experiment• Experimental Design• Research Question• Data• Table/Graph/Chart• Conclusion• ************************************• Part II: Using & Analyzing Data• Evaluate Others’ Work (R)
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Part III: Synthesizing Text & Data
 • Testable Question (R)
 • Hypothesis (R)
 • Procedure (w/Design Space) (R)
 • Support Claim (Explain why/how …) (R)
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Start with “FACTS”
 • Conclusion/Inference/Different if …• Reason(s)/Possible/Leads to …• Explanation (Explain why …)/Based on …• Relationship/Directly related to …• Evidence (Best Supports)• Impact/Concern/Increase-Decrease• Demonstrates (Situation, Example, etc.)
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LE MC Starters• The conclusion that ______ is based on _____
 • Ex. The conclusion that dinosaurs are related to chickens is based on molecular similarities
 • A likely reason for _____ is ______
 • Ex. A likely reason for an increase in atmospheric CO2 levels is an increase in the amount of factories and automobiles being used
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LE MC Starters (cont)
 • The event/ process/change of ______ would most likely ______
 • Ex. The process of exposing skin cells to UV radiation would most likely increase your chances of getting skin cancer
 • The best explanation for ______ is ______
 • Ex. The best explanation for the appearance of a new genetic trait is the random occurrence of a beneficial mutation.
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LE MC Starters (cont)• A situation in which ______ demonstrates ______
 • Ex. A situation in which plants can germinate in the dark demonstrates that the seed contains stored food until the leaves emerge above the ground.
 • _____ is/are possible because _____
 • Tropical birds species living in a temperate deciduous forest is possible because of artificial heat sources that are available to the birds in the winter
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ES MC Starters• Explain why _____ is not/cannot ______ .
 • Ex. Explain why the geologic age of all rocks cannot be accurately dated with Carbon-14.
 • Evidence that _____ is best be supported by ______
 • Ex. Evidence that glaciers covered large amounts of NYS is best provided by kettle lakes and drimlins
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ES MC Starters• The _____ is evidence that _____
 • The red shift of light from most galaxies is evidence that most galaxies are moving away from Earth
 • Compared to the ______, the ______ is _____
 • Compared to the oceanic crust, the continental crust is less dense and more felsic
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ES MC Starters (cont)• _____ are due primarily to _____
 • Earth’s warm interglacial intervals are primarily due to changes in Earth’s orbit and tilt
 • Explain why _____ could/is not _____
 • Explain why the geologic age of these rock layers could not be accurately dated using carbon-14
 • Explain why the index fossil is not preserved in any of the rock outcrops
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ES MC Starters (cont)• Describe the most likely _____ due to _____
 • Describe the most likely shape of the valley being formed due to erosion by this glacier
 • Explain how _____ indicate(s) _____
 • Explain how the data on the station model indicate a high relative humidity
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ES MC Starters (cont)• _____ develop as a result of _____
 • Monsoons develop as a result of large changes between the temperature of a continent and neighboring oceans
 • _____ is classified as _____ because _____
 • Cosmic microwave background radiation is classified as a form of electromagnetic energy because it travels in waves through space
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Chemistry MC Starters• Compared to ___, a ___ has/is ___• _____ is classified as _____• _____ is/not determined by _____• What is the ______ to _____• _____ is an example of _____• Which _____ represents a _____• When ___ increase/decreases the _____• Which _____ will/not react with _____• Which _____ have same/different _____• According to ____, the ____ acts/is _____• Every _____ has _____• What is the mostly likely _____ for _____• As a result of _____ it _____• The _____ are arranged in _____
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Physics MC Starters• _____ is classified as/produced _____• _____ cause _____ to _____• It is not/ possible for _____ to be ____• If _____ the maximum/minimum ____ is ____• The _____ required to ______ is _____• As a result of _____, the ______• Compared to _____, the _____ is/has _____• The amount of ______ depends on _____• The _____ needed to _____ is _____• _____ is to _____ as _____• How much ______ produce when _____• Which ______ has the smallest _____• What is the ______ in/on/of/due to/required to _____• Which _____ has the least _____• After/When _____ the _____ will most likely _____• If _____ is increased then _____ will _____
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Which Statement … (Top 4)
 • (Best/Most accurately) describes …
 • (Best) explains …
 • Is/is not a valid inference/conclusion?
 • Is/is not correct?
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More “Which Statements”
 • Is (best) supported by …
 • (Best/Most accurately) Explains why …
 • Provides the best reason …
 • Indicates (one) difference(s)
 • Compares …
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LE – Aug 13
 • 17 Which statement best describes why pathogens are harmful?
 • (1) All of the cells of an organism infected by pathogens become pathogens.
 • (2) Pathogens cannot be controlled once they enter the cells of an organism.
 • (3) Pathogens produce antibodies that will kill the host organism.
 • (4) Pathogens can interfere with normal life functions.
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LE – Aug 13• 33 The diagram below represents an
 evolutionary tree• Which statement best describes species
 E?• (1) Species D is an ancestor of species E.• (2) Through natural selection, species E
 produced increased survival mechanisms.
 • (3) Species E had greater success due to patterns of behavior.
 • (4) Species E had insufficient adaptive characteristics for survival in a changing environment
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LE – Aug 13• 36 The diagram below represents
 a food web.• Which statement regarding
 organisms in this food web is correct?
 • (1) There would be more snakes than pocket gophers.
 • (2) There would be more coyotes than rabbits.
 • (3) There would be more insects than insect eating birds.
 • (4) There would be more hawks than seed eating birds.

Page 53
                        

ES – June 13
 • 28 Which statement best explains why some constellations are not seen during all four seasons?
 • (1) Earth revolves around the Sun.• (2) Constellations revolve around the Sun.• (3) The Moon revolves around Earth.• (4) The Sun revolves around the center of the
 Milky Way.
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ES – Jan 13• 7 An observer on Earth measures the angle
 of sight between Venus and the setting Sun• Which statement best describes and
 explains the apparent motion of Venus over the next few hours?
 • (1) Venus will set 1 hour after the Sun because Earth rotates at 45° per hour.
 • (2) Venus will set 2 hours after the Sun because Venus orbits Earth faster than the Sun orbits Earth.
 • (3) Venus will set 3 hours after the Sun because Earth rotates at 15° per hour.
 • (4) Venus will set 4 hours after the Sun because Venus orbits Earth slower than the Sun orbits Earth.
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ES – Aug 12• 26 The photographs below show the same coastal location at two
 different times during the same day.
 • Which statement best explains the cause for the higher water level at 6:52 p.m.?• (1) The Moon rotates on its axis at the same rate that it revolves around Earth.• (2) The Moon exerts a gravitational pull on a rotating Earth.• (3) Earth’s rotation causes a deflection of surface ocean currents.• (4) Earth’s tilted axis causes different amounts of insolation throughout the day

Page 56
                        

The Earth Science “Which …”
 Moves from “ … Statements” to … :• Inference …• Characteristic/Property/Event/Type …• Process/Sequence …• Information/Sample (rock, mineral, etc.) …• Change …• Evidence …
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ES – Aug 13
 • 47 Which inference about rock units D, E, and H can best be supported by evidence in the cross section?
 • (1) They contain mostly sand-sized sediment.• (2) They contain both land and marine fossils.• (3) They were altered by contact
 metamorphism.• (4) They were deposited as horizontal layers
 and were later tilted.
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ES – Aug 13
 • 4 Which evidence best supports the Big Bang theory?
 • (1) rate of rotation of the Sun• (2) existence of cosmic background radiation• (3) uniform radioactive decay of uranium-238• (4) separation of Earth’s interior into different
 layers
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ES – Jan 13
 • 31 Which change is most likely to occur in a landscape if its climate changes from humid to arid?
 • (1) Wind will become a more important agent of erosion.
 • (2) Surface features will become more rounded.• (3) Chemical weathering will increase.• (4) Vegetation will increase.
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ES – Jan 13
 • 2 Which information best supports the inference that the universe began with an explosion?
 • (1) measurements of rates of decay using carbon-14
 • (2) measurements of cosmic background radiation• (3) calculations of the distance from the Sun to
 each asteroid in the asteroid belt• (4) calculations of the temperature and luminosity
 of stars
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Chemistry
 • 8 Which statement describes the composition of potassium chlorate, KClO3?
 • (1) The proportion by mass of elements combined in potassium chlorate is fixed.
 • (2) The proportion by mass of elements combined in potassium chlorate varies.
 • (3) Potassium chlorate is composed of four elements.
 • (4) Potassium chlorate is composed of five elements.
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Chemistry
 • Which statement identifies the element arsenic?
 • (1) Arsenic has an atomic number of 33.• (2) Arsenic has a melting point of 84 K.• (3) An atom of arsenic in the ground state has
 eight valence electrons.• (4) An atom of arsenic in the ground state has
 a radius of 146 pm.
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Which Statement shift …• Equation/ Formula/List
 • Sample/ Class
 • Process
 • Conclusion
 • Compound, Particle, Element, Substance
 Which conclusion was a direct result of the goldfoil experiment?
 (1) An atom is mostly empty space with a dense,positively charged nucleus.(2) An atom is composed of at least three typesof subatomic particles.(3) An electron has a positive charge and islocated inside the nucleus.(4) An electron has properties of both wavesand particles.
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Physics
 • 16 Which statement describes a characteristic common to all electromagnetic waves and mechanical waves?
 • (1) Both types of waves travel at the same speed.
 • (2) Both types of waves require a material medium for propagation.
 • (3) Both types of waves propagate in a vacuum.• (4) Both types of waves transfer energy.
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Physics
 • 14 Which statement describes the kinetic energy and total mechanical energy of a block as it is pulled at constant speed up an incline?
 • (1) Kinetic energy decreases and total mechanical energy increases.
 • (2) Kinetic energy decreases and total mechanical energy remains the same.
 • (3) Kinetic energy remains the same and total mechanical energy increases.
 • (4) Kinetic energy remains the same and total mechanical energy remains the same.
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Which Statement shift …
 • Object/Body/Force
 • Situation/ Phenomenon/Arrow
 • Graph/Diagram
 • Change
 Which situation will produce the greatestchange of momentum for a 1.0-kilogram cart? (1) accelerating it from rest to 3.0 m/s(2) accelerating it from 2.0 m/s to 4.0 m/s(3) applying a net force of 5.0 N for 2.0 s(4) applying a net force of 10.0 N for 0.5 s
 5 Which object has the greatest inertia?(1) a 1.0-kilogram object moving at 15 meters per sec(2) a 5.0-kilogram object at rest(3) a 10.-kilogram object moving at 2.0 meters per sec(4) a 15-kilogram object at rest
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Current ER Prompts (C)Living Environment
 Earth Science
 IdentifyStateDescribe/DesignExplainPredict
 Identify/State/ListDescribeExplainCalculate/Determine/ ConvertPredict
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Current ER Prompts (C)
 Chemistry Physics(Explain) Why …How (is/should/does) …Describe …Explain (how/the function) …
 IdentifyState/ListDescribe/CompareExplain
 Non-Writing (math):Calculate, Determine, Draw, Express, Measure
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Essay Starters Grade 8 – Part II• Explain why _____ did not/if/is/has/will/would _____• the number of squid might change (if)/there were a significant decrease in the
 number of cod.• The air mass centered over zone A (is)/colder and drier than the air mass over zone B.• A sample of magnetite (will)/ scratch a sample of galena• The amount of food available to the slug population might increase (if)/the aphid
 population decreased• All offspring have black fur, even though each of them (has)/ a gene for white fur• Limestone buildings are weathered by acid rain even though the limestone sample in
 this experiment (did not)/ appear to be changed by the strong acid• Crushing the aluminum can (is)/an example of a physical change and not a chemical
 change• Testing a solution with only phenolphthalein (would not)/ show whether the solution
 is acidic or neutral
 • Explain why _____ are considered _____• The Meekoceras fossils/one of the youngest fossils• Coal and other fossil fuels/nonrenewable energy sources
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Essay Starters Grade 8 Part II
 • Explain how _____ shows/demonstrates _____• The graph/that there is a predator/prey relationship
 between the wolves and moose on this island• The data table/that machine B is most efficient• Experiment/erosion• This diagram/that all Earth’s rock layers were not formed at
 the same time
 • Explain the Purpose of _____• a quick body response like pulling a hand away from a hot
 stove
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Essay Starters Grade 8 Part II
 • Describe the relationship between _____ and _____• Water temperature/solubility of the gaseous solute from 0 to
 15 degrees C• Temperature of the metal ball/speed of the molecules
 moving in the ball• Average mass of males/their age• Dog’s average running speed/number of calories used per
 hour
 • Describe one +/- impact of _____• This type of power plant on the environment
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LE Essay Starter
 • 1. Describe the effect of (process) ______ and its +/- effect or impact on ________ (usually -)
 • fish farming/biodiversity• fertilizer/aquatic plant growth• smoking/development of an embryo• over use of antibiotics/bacterial resistance• increased lake acidity/hatching rate of fish eggs
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LE Essay Starter
 • 2. Explain (process/condition/role) _______ in terms of ______ (another process/condition/role)
 • role of decomposer/energy transfer in an ecosystem• global warming/overpopulation• use of stem cells/genetic diseases
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LE Essay Starter
 • 3. Design an experiment to determine the effect of _____ on ______ in _____
 • temperature/ethanol production/yeast• high CO2 concentrations/poison ivy growth
 rate/NYS• hot dry air/head lice/humans

Page 75
                        

LE Essay Starter
 • 4. Explain/Predict how _____ can influence/produce ______
 • diet/homeostasis• harsh winter/bison population• an experiment/a new treatment for acne• plants that produce protective
 chemicals/carnivore population size
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LE Essay Starter
 • 5. Describe the (importance of the) relationship between _____ and _____
 • population size/carbon dioxide levels• biodiversity/global warming• hormones/homeostasis• biodiversity/ecosystem
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LE Essay Starter
 • 6. Explain what would happen to ______ if ______ (increased or decreased)
 • deer population in a web web/rabbit population
 • wolf population/deforestation increased• a native species population/ an invasive
 species appeared
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LE Essay Starter
 • 7. Describe the Advantage/Disadvantage/Concern of _______ on _______
 • Decreased reliance on fossil fuels/increased production of biofuels
 • Setting up wildlife areas/biodiversity• Using poisons/ nutria
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ES Essay Starters
 • Describe how _____ contributes to _____• Carbon dioxide/ the unusually high average
 temperatures of Venus
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ES Essay Starters• Explain why _____ have/has/are/will/is-not _____• locations near the Atlantic Ocean (have)/temperatures
 that are warmer than locations further inland• the Two Peaks sandstone (is not)/ a continuous layer• the Moon’s gravity (has)/ a greater effect on the Earth’s
 ocean tides than the Sun’s gravity• The upper valley in the mountains and lower valley (is)/V-
 shaped• The stream meanders on the floodplain (but not)/in the
 mountains• Graphite and diamond (have)/ different properties• Ocean tides (are)/cyclic
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ES Essay Starters
 • Explain how _____ indicates/caused _____• the data on the station model / a high relative
 humidity• Contour lines/the direction of flow of Otter
 Creek• volcanic ash from the Krakatau eruption/
 (caused) global temperatures to decrease.
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ES Essay Starters
 • Describe (how) _____ that makes/indicates _____
 • One characteristic of volcanic ash and index fossils/both of them good geologic time makers
 • One piece of evidence/horizontal rock layers are younger than tilted rock layers
 • the contour lines shown on the map /(indicate) that the Saranac River flows from point A to point B
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ES Essay Starters
 • Explain why _____ increases/decreases _____
 • the gravitational attraction between the Sun and Earth/(decreases) as Earth travels from location D to location A
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ES Essay Starters
 • Describe what caused ______ in ______ (when ______)
 • a vesicular texture / some of the volcanic rocks/(when) lava cooled on these islands
 • Describe _____ of _____• the most likely shape/a cross section of glacial
 valley as viewed from the lake
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Chemistry Essay Starters • *** Explain _____ in terms of _____***• Describe what happens if _____• Based on _____ identify _____• Determine _____ for/in _____• Explain why _____ can/not _____• Compare _____ of/with _____• State the relationship between _____ and ____• State in terms of ___ a difference between ___• State the evidence that ______• State how _____ increase/decreases _____
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Physics Essay Starters• Explain what is meant by _____• Explain the difference between ___ and ___• Explain how/why _____ does not _____• What is (the) _____ in/of _____• Identify one characteristic of _____• State what happens to _____ as/when _____• Compare _____ to _____• Identify _____ that occurs as/when _____• Describe the change that occurs if ___ is ___• How does _____ change as _____• How should/does/ _____ compare to _____
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Arguments in Science• Arguments are supported by factual claims.
 A fact can also be the primary claim of an argument.
 • In our science classes we will be most interested in factual claims reported by others in primary and secondary sources and those that you arrive at yourself – through a laboratory experiment
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Claims in Laboratory Experiments
 • Laboratory reports are essentially factual arguments that summarize a set of activities.
 • Your job in presenting facts supporting your argument claim will be to convince your reader that your supporting facts are “known with certainty” or “are based on the best available evidence” --- your data sets.

Page 89
                        

MCQ: Find the Language …Create an Argument
 … would most likely … … would most likely affect …
 … will/is most probably …
 … most likely (due/describes) …
 … likely result … … best illustrates …
 … most likely due to … … best describe/supports …
 … best explanation …

Page 90
                        

For Example …
 • Which activity would most likely increase the mutation rate in a culture of bacteria being grown in a laboratory experiment?
 • (1) adding more distilled water to the culture• (2) adding excess nutrients to the culture• (3) exposing the culture to a higher
 concentration of CO2• (4) exposing the culture to ultraviolet radiation
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Additional Possible Explanations
 • In order to argue, you will need to create additional possible explanations such as:
 • (1) exposing the culture to an antibiotic such as penicillin for a prolonged period of time
 • (2) exposing the culture to a chemical mutagen such as nitrous acid
 • (3) introducing a virus (bacteriophage) to the bacterial culture
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Modify the Question
 • Modify the original question so as to have something to argue about, such as greatest/least impact on an outcome.
 • Which activity would have the “greatest impact” on the mutation rate of a culture of bacteria being grown in a laboratory experiment?
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Define the Quantifier• Students work together to decide how they
 will define “greatest impact”.
 • speed, • rate, • observable change, • detrimental/negative effect, • type of mutation produced, etc.

Page 94
                        

Creating 2 Choices
 • Which activity would have the “greatest effect” on the mutation rate of a culture of bacteria being grown in a laboratory experiment?
 • Exposing the culture to ultraviolet light OR• Exposing the culture to a chemical mutagen
 such as nitrous acid
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Provide Informational Text
 • 1. Ultraviolet light and mutations
 • 2. Nitrous acid and mutations
 • Differentiated Sets (if possible) – address same content but scaffolded to different levels (visuals, add definitions, substitute words and visuals, etc.
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ES Strategy
 • Which evidence best supports the Big Bang theory?
 • (1) rate of rotation of the Sun• (2) existence of cosmic background
 radiation**• (3) uniform radioactive decay of uranium-238• (4) separation of Earth’s interior into different
 layers
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• 1. Brainstorm a list of possible answers to the M/C question
 • (1) Cosmic Background Radiation moving through space• (2) The amount of Helium in the universe• (3) Redshifts of galaxies and quasars• (4) The sky is dark at night• (5) There are no stars older than 13.8 billion years• (6) The discovery of dark matter and dark energy• (7) How the light curves from distant supernovae• (8) The ratio of hydrogen, helium, and other trace
 elements in the universe• (9) Velocities and distances of galaxies
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• 2. Rephrase the question (so we will have something to argue about):
 • Which piece of evidence is “strongest” in supporting the Big Bang Theory?
 • • 3. Define “strongest” as a class• i.e. include more components, more widely
 accepted, how closely it meets a prediction, allow for the lease debate or possible explanations, most direct evidence, etc
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• 4. Select two possible areas from which the argument will come from:
 • 1. Redshifts of galaxies• 2. The sky is dark at night (seems simple but really isn’t)
 • 5. Provide 1-3 articles (informational text) on the Big Bang Theory Evidence
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Chemistry• Explain, in terms of the polarity of sugar molecules, why the
 sugar dissolves in water. • Question you’re being asked: How does polarity affect
 solubility of sugar in water?
 • More General statement: The nature of the solute/solvent affects solubility
 • To support a factual generalization, you must cite a number of the verified facts that have led to the general conclusion. The more sweeping the generalization, the more examples you will need to cite.
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Verified Facts(Use to Create an Argument)
 Factual Generalization: The nature of the solute/solvent affects solubility
 Claims (verified facts) that support General statement
 Specific example(s) that support Claim
 Situations/Examples when Claim would not be true or NA
 Balance of intermolecular forces …
 Polar and Nonpolar molecules …
 Entropy change …
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Add an Evaluative Term
 • Once you support a factual generalization, we are ready to apply an EVALUATIVE term to a specific situation.
 • For example: Water is the best solute to support life.
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Arguing your Choice
 • Pose a definite statement for argument:
 Polarity is the most important factor in determining solubility
 • This now allows you to state the reasons why polarity is an important factor and it also allows you to contradict specific claims using other factors in which the claim would not be true.
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Create your Own Argument
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