	
	Scientific Inquiry and Critical Thinking
	History and Nature of Science

	Standard
	Students will demonstrate an understanding of the nature of scientific inquiry.
	Students will demonstrate an understanding of the history of science and the evolvement of scientific knowledge.

	EC1
	Collect data using observations, simple tools such as thermometers, balances, watches, and magnifiers. (End of Grade 2)
Record data in tables, charts, and bar graphs. (End of Grade 2)
Compare data with others to examine and question results. (End of Grade 2)
Represent information in bar graphs.(End of Grade 2)
	Identify safety rules for school and home. (End of Grade 2)

	EC2
	
	

	Kindergarten
	Generate questions and predictions using observations and exploration about the natural world. (End of Grade 2)
Record data in tables, charts, and bar graphs. (End of Grade 2)
Compare data with others to examine and question results. (End of Grade 2)
Represent information in bar graphs.(End of Grade 2)
	Explain why anyone can be a scientist (End of Grade 2)
Identify ways (e.g., create things, ask questions, make observations, figure things out) that everybody can do science. (End of Grade 2)
Identify ways scientists work together to solve problems (e.g., share results, teamwork, investigate).(End of Grade 2)
Identify safety rules for school and home. (End of Grade 2)
Describe ways that humans influence their environment (e.g., littering, recycling, car pooling) (End of Grade 2)
Identify the benefits of recycling, reusing, and reducing.(End of Grade 4)
Identify consequences of natural and human-induced environmental changes (e.g., erosion, tsunami, deforestation)(End of Grade 4)

	Grade 1
	Generate questions and predictions using observations and exploration about the natural world. (End of Grade 2)
	Explain why anyone can be a scientist (End of Grade 2)
Identify ways (e.g., create things, ask questions, make observations, figure things out) that everybody can do science. (End of Grade 2)
Identify safety rules for school and home. (End of Grade 2)
Identify ways people of all ages, genders, and backgrounds use science in their careers and in daily life (e.g., children check temperature conditions to decide what to wear, farmer uses genetic grains, hikers use GPS, depth- finder in boat, hearing-aides for disabilities). (End of Grade 4)

	Grade 2
	Generate and follow simple plans using systematic observations to explore questions and predictions. (End of Grade 2)
Share simple plans, data, and explanations with an audience and justify the results using the evidence from the investigation. (End of Grade 2)
Use appropriate safety procedures when conducting investigations. (End of Grade 2)
	Describe ways that humans influence their environment (e.g., littering, recycling, car pooling) (End of Grade 2)
Identify scientific advances that changed popular beliefs (e.g., Earth was center of universe, world was flat, man was incapable of flight). (End of Grade 4)
Identify consequences of natural and human-induced environmental changes (e.g., erosion, tsunami, deforestation)(End of Grade 4)

	Grade 3
	Record data in tables, charts, and bar graphs. (End of Grade 2)
Generate questions and predictions using observations and exploration about the natural world. (End of Grade 4)
Generate and follow simple plans using systematic observations to explore questions and predictions. (End of Grade 4)
Collect data using observations, simple tools such as thermometers, balances, watches, and magnifiers.(End of Grade 4)
Record data in tables, charts, and bar graphs. Compare data with others to examine and question results. (End of Grade 4)
Use measurement tools and standard units (e.g., centimeters, meters, grams, kilograms) to describe objects and materials. (End of Grade 4)
	Describe ways that humans influence their environment (e.g., littering, recycling, carpooling) (End of Grade 2)
Identify a variety of careers in the field of science. (End of Grade 4)
Identify scientific advances that changed popular beliefs (e.g., Earth was center of universe, world was flat, man was incapable of flight). (End of Grade 4)
Identify ways in which science and technology have greatly improved human lives (e.g., food quality and quantity, transportation, health, sanitation, communication)(End of Grade 4)
Identify the benefits of recycling, reusing, and reducing.(End of Grade 4)
Identify consequences of natural and human-induced environmental changes (e.g., erosion, tsunami, deforestation)(End of Grade 4)


	Grade 4
	Generate and follow simple plans using systematic observations to explore questions and predictions. (End of Grade 4)
Share simple plans, data, and explanations with an audience and justify the results using the evidence from the investigation. (End of Grade 4)
	Identify a variety of careers in the field of science. (End of Grade 4)
Identify ways in which science and technology have greatly improved human lives (e.g., food quality and quantity, transportation, health, sanitation, communication)(End of Grade 4)
Identify consequences of natural and human-induced environmental changes (e.g., erosion, tsunami, deforestation)(End of Grade 4)

	Grade 5
	Generate questions and predictions using observations and exploration about the natural world. (End of Grade 4)
Generate and follow simple plans using systematic observations to explore questions and predictions. (End of Grade 4)
Collect data using observations, simple tools such as thermometers, balances, watches, and magnifiers.(End of Grade 4)
Record data in tables, charts, and bar graphs. Compare data with others to examine and question results. (End of Grade 4)
Use measurement tools and standard units (e.g., centimeters, meters, grams, kilograms) to describe objects and materials. (End of Grade 4)
Construct a simple explanation by analyzing observational data.
Revise the explanation when given new evidence or information gained from other resources or from further investigation.(End of Grade 4)
Share simple plans, data, and explanations with an audience and justify the results using the evidence from the investigation. (End of Grade 4)
Use appropriate safety procedures when conducting investigations.(End of Grade 4)
	Describe ways that humans influence their environment (e.g., littering, recycling, carpooling) (End of Grade 2)
Identify the benefits of recycling, reusing, and reducing.(End of Grade 4)
Identify consequences of natural and human-induced environmental changes (e.g., erosion, tsunami, deforestation)(End of Grade 4)

	Grade 6
	Generate focused questions and informed predictions about the natural world. (End of 
Design and conduct simple to multi-step investigations in order to test predictions.Keep constant all but the condition being tested. (End of Grade 6)
Accurately collect data using observations, simple tools and equipment.
Display and organize data in tables, charts, diagrams, and bar graphs or plots over time Compare and question results with and from others. (End of Grade 6)
Use mathematics, reading, writing, and technology when conducting scientific inquiries. (End of Grade 6)
Construct a reasonable explanation by analyzing evidence from the data. (End of Grade 6)
Revise the explanation after comparing results with other sources or after further investigation.(End of Grade 6)
Communicate procedures, data, and explanations to a variety of audiences. (End of Grade 6)
Justify the results by using evidence to form an argument.(End of Grade 6)
Use appropriate safety procedures when conducting investigations. (End of Grade 6)
Frame and refine questions that can be investigated scientifically, and generate testable hypotheses. (End of Grade 8)
Design and conduct investigations with controlled variables to test hypotheses. (End of Grade 8) 
Accurately collect data through the selection and use of tools and techniques appropriate to the investigation. (End of Grade 8)
Construct tables, diagrams and graphs, showing relationships between two variables, to display and facilitate analysis of data.(End of Grade 8)
Use appropriate safety procedures when conducting investigations. (End of Grade 8)
	Identify various settings in which scientists may work alone or in a team (e.g., industries, laboratories, field work). (End of Grade 6)
Explain why results of similar scientific investigations may turn out differently (i.e., inconsistencies in methods, materials, and observations) (End of Grade 6)
Identify scientific advances that have resulted in new ideas and further advance. (End of Grade 6)
Explain ways humans benefit from Earth’s resources (e.g., air, water, soil, food, fuel, building materials) (End of Grade 6)
Explain how science is influenced by human qualities (e.g., reasoning, insightfulness, creativity, life-long learning).(End of Grade 8)
Explain the importance of keeping clear and accurate records of scientific investigations (e.g., Darwin’s research, DaVinci’s notebooks, Galileo’s notes, Goodall’s observations).(End of Grade 8)
Explain the interaction of science and technology with social issues (e.g., mining, natural disasters)(End of Grade 8)

	Grade 7
	Generate focused questions and informed predictions about the natural world. (End of Grade 6)
Design and conduct simple to multi-step investigations in order to test predictions.
Keep constant all but the condition being tested. (End of Grade 6)
Accurately collect data using observations, simple tools and equipment.
Display and organize data in tables, charts, diagrams, and bar graphs or plots over time Compare and question results with and from others. (End of Grade 6)
Use mathematics, reading, writing, and technology when conducting scientific inquiries. (End of Grade 6)
Construct a reasonable explanation by analyzing evidence from the data. (End of Grade 6)
Justify the results by using evidence to form an argument.(End of Grade 6)
Use appropriate safety procedures when conducting investigations. (End of Grade 6)
Frame and refine questions that can be investigated scientifically, and generate testable hypotheses. (End of Grade 8)
	Explain why results of similar scientific investigations may turn out differently (i.e., inconsistencies in methods, materials, and observations) (End of Grade 6)
Identify scientific advances that have resulted in new ideas and further advance. (End of Grade 6)
Explain the importance of keeping clear and accurate records of scientific investigations (e.g., Darwin’s research, DaVinci’s notebooks, Galileo’s notes, Goodall’s observations).(End of Grade 8)
Explain the interaction of science and technology with social issues (e.g., mining, natural disasters)(End of Grade 8)
Explain how overpopulation affects organisms, resources, and environments (e.g., depletion of food resources, habitat availability, increased loss due to disease, parasites and predators. (End of Grade 8)

	Grade 8
	Frame and refine questions that can be investigated scientifically, and generate testable hypotheses. (End of Grade 8)
Design and conduct investigations with controlled variables to test hypotheses. (End of Grade 8)
Accurately collect data through the selection and use of tools and techniques appropriate to the investigation. (End of Grade 8)
Construct tables, diagrams and graphs, showing relationships between two variables, to display and facilitate analysis of data.(End of Grade 8)
Compare and question results with and from other students (End of Grade 8)
Construct logical scientific explanations and present arguments that defend proposed explanations through the use of closely examined evidence.(End of Grade 8)
Evaluating the explanations proposed by others involves examining and comparing evidence, identifying faulty reasoning, pointing out statements that go beyond the evidence, and suggesting alternative explanations for the same observations. Conflicting data or conflicting interpretations of the same data suggest the need for further investigation. Continued investigation can lead to greater understanding and resolution of the conflict. (End of Grade 8)
	Explain how science is influenced by human qualities (e.g., reasoning, insightfulness, creativity, life-long learning).(End of Grade 8)
Explain how many people from various cultures have made important contributions to the advancement of science and technology. (End of Grade 8)
Explain the importance of keeping clear and accurate records of scientific investigations (e.g., Darwin’s research, DaVinci’s notebooks, Galileo’s notes, Goodall’s observations).(End of Grade 8)
Explain the interaction of science and technology with social issues (e.g., mining, natural disasters)(End of Grade 8)
Explain the impact of science on food technology (e.g., preservatives, packaging, genetically modified organisms).(End of Grade 8)
Explain how overpopulation affects organisms, resources, and environments (e.g., depletion of food resources, habitat availability, increased loss due to disease, parasites and predators. (End of Grade 8)

	Grade 9
	1. Use appropriate tools and technology to collect precise and accurate data.
2. Apply qualitative and quantitative measures to analyze data and draw conclusions that are free of bias.
3. Compare experimental evidence and conclusions with those drawn by others about the same testable question.
4. Communicate and defend scientific findings.
5. Recognize that science is a progressive endeavor that reevaluates and extends what is already accepted.
	2. Recognize that science is a progressive endeavor that reevaluates and extends what is already accepted.

	Grade 10
	1. Use appropriate tools and technology to collect precise and accurate data.
2. Apply qualitative and quantitative measures to analyze data and draw conclusions that are free of bias.
3. Compare experimental evidence and conclusions with those drawn by others about the same testable question.
4. Communicate and defend scientific findings.
5. Recognize that science is a progressive endeavor that reevaluates and extends what is already accepted.
	1. Recognize that technological advances generally are in response to practical problems.
2. Recognize that science is a progressive endeavor that reevaluates and extends what is already accepted.
3. Understand design in technology generally requires taking into account social and ethical constraints in addition to scientific ones.
[bookmark: _GoBack]4. Understand that technology usually affects society more directly than science does because technology solves practical problems
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