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Academic Standards Addressed by the BEST Plots
Scientific inquiry is one of the most important expectations that need to be done will all teachers no matter the subject content.  The following are some of the different high school content expectations that can be met when utilizing the BEST plot protocols.  Even though these are from the chemistry expectations, they are exactly the same for Earth Science, Biology, and Physics.

C1.1A Generate new questions that can be investigated in the laboratory or field.

C1.1B Evaluate the uncertainties or validity of scientific conclusions using an understanding of sources of measurement error, the challenges of controlling variables, accuracy of data analysis, logic of argument, logic of experimental design, and/or the dependence on underlying assumptions.

C1.1C Conduct scientific investigations using appropriate tools and techniques (e.g., selecting an instrument that measures the desired quantity—length, volume, weight, time interval, temperature—with the appropriate level of precision).

C1.1D Identify patterns in data and relate them to theoretical models.

C1.1E Describe a reason for a given conclusion using evidence from an investigation.

C1.1f Predict what would happen if the variables, methods, or timing of an investigation were changed.

C1.1h Design and conduct a systematic scientific investigation that tests a hypothesis. Draw conclusions from data presented in charts or tables.

C1.1i Distinguish between scientific explanations that are regarded as current scientific consensus and the emerging questions that active researchers investigate.

C1.2A Critique whether or not specific questions can be answered through scientific investigations.

C1.2E Evaluate the future career and occupational prospects of science fields. 

C1.2f Critique solutions to problems, given criteria and scientific constraints.

C1.2h Describe the distinctions between scientific theories, laws, hypotheses, and observations.

C1.2k Analyze how science and society interact from a historical, political, economic, or social perspective.

Many teachers often look at the protocols and wonder why they should do them when it is not part of their benchmarks.  In regards to the high school curriculum the following benchmarks are covered when running the soil protocols.  

E3.p1B Explain how physical and chemical weathering leads to erosion and the formation of soils and sediments. (prerequisite)

L2.p3A Explain the significance of carbon in organic molecules. (prerequisite)

B2.2B Recognize the six most common element in organic molecules (C, N, O, H, P, S)

C5.7D Classify various solutions as acidic or basic, given their pH.

B3.3b Describe environmental processes (e.g., the carbon and nitrogen cycles) and their role in processing matter crucial for sustaining life.
The following high school expectations are met when running the different plant protocols.

B3.1D Explain how living organisms gain and use mass through the process of photosynthesis and respiration.

B3.2A Identify how energy is stored in an ecosystem.

L5.p1A Define a species and give examples. (prerequisite)

B5.1d Explain how a new species or variety originates through the evolutionary process of natural selection.

B5.1e Explain how natural selection leads to organisms that are well suited for the environment (differential survival and reproduction of chance inherited variants, depending upon environmental conditions).

B5.1g Illustrate how genetic variation is preserved or eliminated from a population through natural selection (evolution) resulting in biodiversity.

The following are elementary and middle school content expectations that can be met by utilizing the BEST Plots.

Kindergarten

S.IP.00.11    Make purposeful observation of the natural world using the appropriate senses. 

S.IP.00.12    Generate questions based on observations. 

S.IP.00.13    Plan and conduct simple investigations. 

S.IP.00.14    Manipulate simple tools (for example: hand lens, pencils, balances, non standard objects for measurement) that aid observation and data collection. 

S.IP.00.15    Make accurate measurements with appropriate (non-standard) units for the measurement tool. 

S.IP.00.16    Construct simple charts from data and observations.

S.IA.00.12    Share ideas about science through purposeful conversation. 

S.IA.00.13    Communicate and present findings of observations. 

S.IA.00.14    Develop strategies for information gathering (ask an expert, use a book, make observations, conduct simple investigations, and watch a video).
S.RS.00.11   Demonstrate scientific concepts through various illustrations, performances, models, exhibits, and activities.

L.OL.00.12   Identify and compare living and nonliving things.

E.SE.00.11 
Identify Earth materials that occur in nature (sand, rocks, soil, water). * 

E.SE.00.12 
 Describe how Earth materials contribute to the growth of plant and  animal life. *

1st Grade

S.IP.01.11   Make purposeful observation of the natural world using the appropriate senses. 

S.IP.01.12   Generate questions based on observations. 

S.IP.01.13   Plan and conduct simple investigations. 

S.IP.01.14   Manipulate simple tools (for example: hand lens, pencils, rulers, thermometers, rain gauges, balances, non-standard objects for measurement) that aid observation and data collection. 

S.IP.01.15   Make accurate measurements with appropriate (non-standard) units for the measurement tool. 

   S.IP.01.16   Construct simple charts from data and observations.

S.IA.01.12   Share ideas about science through purposeful conversation. 

S.IA.01.13   Communicate and present findings of observations. 

   S.IA.01.14   Develop strategies for information gathering (ask an expert, use a book, make observations, conduct simple investigations, and watch a video).

  S.RS.01.11   Demonstrate scientific concepts through various illustrations, performances, models, exhibits, and activities. 

  S.RS.01.12   Recognize that science investigations are done more than one time.

  L.OL.01.13   Identify the needs of animals.

  L.OL.01.21   Describe the life cycle of animals including the following stages: egg, young, adult; egg, larva, pupa, adult.

  E.ES.01.12   Demonstrate the importance of sunlight and warmth in plant growth.

2nd Grade

S.IP.02.11   Make purposeful observation of the natural world using the appropriate senses. 

S.IP.02.12   Generate questions based on observations. 

S.IP.02.13   Plan and conduct simple investigations. 

S.IP.02.14   Manipulate simple tools (ruler, meter stick, measuring cups, hand lens, thermometer, balance) that aid observation and data collection. 

S.IP.02.15   Make accurate measurements with appropriate units (meter, centimeter) for the measurement tool. 

   S.IP.02.16    Construct simple charts and graphs from data and observations.

S.IA.02.12   Share ideas about science through purposeful conversation. 

S.IA.02.13   Communicate and present findings of observations. 
S.IA.02.14   Develop strategies and skills for information gathering and problem solving (books, internet, ask an expert, observation, investigation, technology tools).

S.RS.02.11  Demonstrate scientific concepts through various illustrations,  performances, models, exhibits, and activities. 

S.RS.02.13   Recognize that when a science investigation is done the way it was done before, similar results are expected. 

S.RS.02.15   Use evidence when communicating scientific ideas.

P.PM.02.13   Measure the length of objects using rulers (centimeters) and meter sticks (meters).

P.PM.02.15   Compare the weight of objects using balances.

L.OL.02.14   Identify the needs of plants.

L.OL.02.22   Describe the life cycle of familiar flowering plants including the following  stages: seed, plant, flower, and fruit.

L.HE.02.13   Identify characteristics of plants (for example: leaf shape, flower type, color, size) that are passed on from parents to young.

3rd Grade
S.IP.03.11   Make purposeful observation of the natural world using the appropriate senses. 

S.IP.03.12   Generate questions based on observations. 

S.IP.03.13   Plan and conduct simple and fair investigations. 

S.IP.03.14   Manipulate simple tools that aid observation and data collection (for example: hand lens, balance, ruler, meter stick, measuring cup, thermometer, spring scale, stop watch/timer). 

S.IP.03.15   Make accurate measurements with appropriate units (centimeters, meters, Celsius, grams, seconds, minutes) for the measurement tool. 

S.IP.03.16   Construct simple charts and graphs from data and observations.

S.IA.03.12   Share ideas about science through purposeful conversation in collaborative groups. 

S.IA.03.13   Communicate and present findings of observations and investigations. 

S.IA.03.14   Develop research strategies and skills for information gathering and problem solving.

S.IA.03.15   Compare and contrast sets of data from multiple trials of a science investigation to explain reasons for differences.

S.RS.03.11   Demonstrate scientific concepts through various illustrations, performances, models, exhibits, and activities. 
S.RS.03.14   Use data/samples as evidence to separate fact from opinion. 

   S.RS.03.15   Use evidence when communicating scientific ideas.

   S.RS.03.18   Describe the effect humans and other organisms have on the balance of the natural world.

   L.OL.03.31   Describe the function of the following plant parts: flower, stem, root, and leaf.

   L.OL.03.41   Classify plants on the basis of observable physical characteristics (roots, leaves, stems, and flowers).

L.EV.03.11   Relate characteristics and functions of observable parts in a variety of plants that allow them to live in their environment (leaf shape, thorns, odor, color).

E.ES.03.41   Identify natural resources (metals, fuels, fresh water, fertile soil, and forests). 

E.ES.03.52   Describe helpful or harmful effects of humans on the environment (garbage, habitat destruction, land management, renewable, and non-renewable resources).

E.SE.03.13   Recognize and describe different types of Earth materials (mineral, rock, clay, boulder, gravel, sand, soil, water, and air). 
4th Grade

S.IP.04.11   Make purposeful observation of the natural world using the appropriate senses. 

S.IP.04.12   Generate questions based on observations. 

S.IP.04.13   Plan and conduct simple and fair investigations. 

S.IP.04.14   Manipulate simple tools that aid observation and data collection (for example: hand lens, balance, ruler, meter stick, measuring cup, thermometer, spring scale, stop watch/timer, graduated cylinder/beaker). 

S.IP.04.15   Make accurate measurements with appropriate units (millimeters centimeters, meters, milliliters, liters, Celsius, grams, seconds, minutes) for the measurement tool. 

S.IP.04.16   Construct simple charts and graphs from data and observations.

S.IA.04.12   Share ideas about science through purposeful conversation in collaborative groups. 

S.IA.04.13   Communicate and present findings of observations and investigations. 

S.IA.04.14   Develop research strategies and skills for information gathering and problem solving.

S.IA.04.15   Compare and contrast sets of data from multiple trials of a science investigation to explain reasons for differences.
S.RS.04.11   Demonstrate scientific concepts through various illustrations,   performances, models, exhibits, and activities. 
S.RS.04.14   Use data/samples as evidence to separate fact from opinion. 

S.RS.04.15   Use evidence when communicating scientific ideas.

S.RS.04.18   Describe the effect humans and other organisms have on the   balance of the natural world.

P.PM.04.16   Measure the weight (spring scale) and mass (balances in grams or kilograms) of objects.

L.OL.04.15   Determine that plants require air, water, light, and a source of energy and building material for growth and repair.

L.EV.04.21   Identify individual differences (color, leg length, size, wing size, ;eaf shape) in organisms of the same kind. 

L.EV.04.22   Identify how variations in physical characteristics of individual organisms give them an advantage for survival and reproduction.

L.EC.04.11   Identify organisms as part of a food chain or food web.

L.EC.04.21   Explain how environmental changes can produce a change in the food web.

5th Grade

S.IP.05.11   Generate scientific questions based on observations, investigations, and research.

S.IP.05.12   Design and conduct scientific investigations. 

S.IP.05.13   Use tools and equipment (spring scales, stop watches, meter sticks and tapes, models, hand lens) appropriate to scientific investigations. 
S.IP.05.14   Use metric measurement devices in an investigation. 
S.IP.05.15   Construct charts and graphs from data and observations. 

S.IP.05.16   Identify patterns in data.

S.IA.05.12   Evaluate data, claims, and personal knowledge through collaborative science discourse. 

S.IA.05.13   Communicate and defend findings of observations and investigations using evidence. 

S.IA.05.14   Draw conclusions from sets of data from multiple trials of a scientific investigation. 

S.IA.05.15   Use multiple sources of information to evaluate strengths and weaknesses of claims, arguments, or data.

S.RS.05.11   Evaluate the strengths and weaknesses of claims, arguments, and data. 
S.RS.05.12   Describe limitations in personal and scientific knowledge. 
S.RS.05.13   Identify the need for evidence in making scientific decisions. 
S.RS.05.15   Demonstrate scientific concepts through various illustrations, performances, models, exhibits, and activities. 

S.RS.05.17   Describe the effect humans and other

L.HE.05.11   Explain that the traits of an individual are influenced by both the environment and the genetics of the individual. 
L.HE.05.12   Distinguish between inherited and acquired traits.

L.EV.05.11   Explain how behavioral characteristics (adaptation, instinct, learning, habit) of animals help them to survive in their environment. 

L.EV.05.12   Describe the physical characteristics (traits) of organisms that help them survive in their environment. 

6th Grade

S.IP.06.11   Generate scientific questions based on observations, investigations, and research.

S.IP.06.12   Design and conduct scientific investigations. 

S.IP.06.13   Use tools and equipment (spring scales, stop watches, meter sticks and tapes, models, hand lens, thermometer, models, sieves, microscopes) appropriate to scientific investigations.

S.IP.06.14 Use metric measurement devices in an investigation. 
S.IP.06.15 Construct charts and graphs from data and observations. 

S.IP.06.16   Identify patterns in data.

S.IA.06.12   Evaluate data, claims, and personal knowledge through collaborative science discourse. 

S.IA.06.13   Communicate and defend findings of observations and investigations using evidence. 

S.IA.06.14   Draw conclusions from sets of data from multiple trials of a scientific investigation.
S.RS.06.11   Evaluate the strengths and weaknesses of claims, arguments, and data. 
S.RS.06.12   Describe limitations in personal and scientific knowledge. 
S.RS.06.13   Identify the need for evidence in making scientific decisions. 

S.RS.06.14   Evaluate scientific explanations based on current evidence and scientific principles. 

S.RS.06.15   Demonstrate scientific concepts through various illustrations, performances, models, exhibits, and activities.

S.RS.06.17   Describe the effect humans and other organisms have on the balance of the natural world.

L.OL.06.51   Classify producers, consumers, and decomposers based on their source of food (the source of energy and building materials). * 

L.OL.06.52   Distinguish between the ways in which consumers and decomposers obtain energy.

L.EC.06.11   Identify and describe examples of populations, communities, and ecosystems including the Great Lakes region.

L.EC.06.21   Describe common patterns of relationships between and among populations (competition, parasitism, symbiosis, predator/prey). 

L.EC.06.22   Explain how two populations of organisms can be mutually beneficial and how that can lead to interdependency. 

L.EC.06.23   Predict how changes in one population might affect other populations based upon their relationships in the food web.

L.EC.06.31   Identify the living (biotic) and nonliving (abiotic) components of an ecosystem. 

L.EC.06.32   Identify the factors in an ecosystem that influence changes in population size.

L.EC.06.41   Describe how human beings are part of the ecosystem of the Earth and that human activity can purposefully, or accidentally, alter the balance in ecosystems. 

L.EC.06.42   Predict possible consequences of overpopulation of organisms, including humans, (for example: species extinction, resource depletion, climate change, pollution).

E.SE.06.13   Describe how soil is a mixture made up of weather eroded rock and decomposed organic material. 

E.SE.06.14   Compare different soil samples based on particle size and texture.

7th Grade

S.IP.07.11   Generate scientific questions based on observations, investigations, and research.
S.IP.07.12   Design and conduct scientific investigations. 

S.IP.07.13   Use tools and equipment (spring scales, stop watches, meter sticks and tapes, models, hand lens, thermometer, models, sieves, microscopes, hot plates, pH meters) appropriate to scientific investigations. 
S.IP.07.14   Use metric measurement devices in an investigation. 
S.IP.07.15   Construct charts and graphs from data and observations. 

S.IP.07.16   Identify patterns in data.

S.IA.07.11   Analyze information from data tables and graphs to answer scientific questions. 

S.IA.07.12   Evaluate data, claims, and personal knowledge through collaborative science discourse. 
S.IA.17.13 Communicate and defend findings of observations and investigations. 

S.IA.07.14   Draw conclusions from sets of data from multiple trials of a scientific investigation to draw conclusions. 

S.IA.07.15   Use multiple sources of information to evaluate strengths and weaknesses of claims, arguments, or data
S.RS.07.11   Evaluate the strengths and weaknesses of claims, arguments, and data. 
S.RS.07.12   Describe limitations in personal and scientific knowledge. 
S.RS.07.13   Identify the need for evidence in making scientific decisions. 

S.RS.07.14   Evaluate scientific explanations based on current evidence and scientific principles. 

S.RS.07.15   Demonstrate scientific concepts through various illustrations, performances, models, exhibits, and activities.
S.RS.07.16   Design solutions to problems using technology. 

S.RS.07.17   Describe the effect humans and other organisms have on the balance of the natural world.

L.OL.07.61 Recognize the need for light to provide energy for the production of carbohydrates, proteins and fats. 

L.OL.07.62   Explain that carbon dioxide and water are used to produce carbohydrates, proteins, and fats. 

L.OL.07.63   Describe evidence that plants make, use and store food.

L.HE.07.21   Compare how characteristics of living things are passed on through generations, both asexually and sexually.

8th Grade

Since the Michigan Department of Education has not created certain benchmarks for 8th Grade, the BEST Plots would be a perfect opportunity to really utilize the students’ inquiry skills.  These are attributes that students will need to possess in high school and beyond. 
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