THE TRUTH ABOUT SCIENCE

EALR 2 – Inquiry: The student knows and applies the skills, processes, and nature of scientific inquiry

Component 2.1 Investigating Systems: Develop the knowledge and skills necessary to do scientific inquiry.

GLE 2.1.1

Questioning

Understand how to generate a question that can be answered through scientific investigation. W

__ Generate multiple questions based on observations.

__ Generate a question that can be investigated scientifically.

__ Generate a new question that can be investigated with the same materials and/or data as a given investigation.

GLE 2.1.2

Planning and Conducting Safe Investigations

Understand how to plan and conduct scientific investigations. W

__ Make predictions (hypothesize) and give reasons.

__ Generate a logical plan for, and conduct, a scientific controlled investigation with the following attributes:

_ prediction (hypothesis)

_ appropriate materials, tools, and available computer technology

_ controlled variables (kept the same)

_ one manipulated (changed) variable

_ responding (dependent) variable

_ gather, record, and organize data using appropriate units, charts, and/or graphs

_ multiple trials

__ Generate a logical plan for a simple field investigation with the following attributes:

_ Identify multiple variables

_ Select observable or measurable variables related to the investigative question

__ Identify and explain safety requirements that would be needed in the investigation.

GLE 2.1.3

Explaining

Apply understanding of how to construct a scientific explanation using evidence and inferential logic. W

__ Generate a scientific conclusion including supporting data from an investigation using inferential logic (e.g., chewing gum loses more mass than bubble gum after being chewed for 5 minutes; chewing gum lost 2.00 grams while bubble gum only lost 1.47 grams).

__ Describe a reason for a given conclusion using evidence from an investigation.

__ Generate a scientific explanation of an observed phenomenon using given data.

__ Predict what logically might occur if an investigation lasted longer or changed.

__ Describe the difference between evidence (data) and conclusions.

GLE 2.1.5

Communicating

Apply understanding of how to report investigations and explanations of objects, events, systems, and processes. W

__ Report observations of scientific investigations without making inferences.

__ Summarize an investigation by describing:

_ reasons for selecting the investigative plan

_ materials used in the investigation

_ observations, data, results

_ explanations and conclusions in written, mathematical, oral, and information technology presentation formats

_ ramifications of investigations

_ safety procedures used

__ Describe the difference between an objective summary of data and an inference made from data.

Component 2.2 Nature of Science: Understand the nature of scientific inquiry

GLE 2.2.1

Intellectual Honesty

Apply curiosity, honesty, skepticism, and openness when considering explanations and conducting investigations. W

__ Explain why an honest response to questionable results, conclusions, or explanations is important to the scientific enterprise.

__ Describe a flaw in a claim or a conclusion (i.e., limited data, flawed procedure, or overgeneralization).

__ Describe how scientists accurately and honestly record, report, and share observations and measurements without bias.

__ Explain why honest acknowledgement of the contributions of others and information sources are necessary.

GLE 2.2.3

Evaluating Inconsistent Results

Analyze inconsistent results from scientific investigations to determine how the results can be explained. W

__ Compare two or more similar investigations and explain why different results were produced (e.g., insufficient data could be interpreted as inconsistent results).

__ Explain whether sufficient information has been obtained to make a conclusion.

__ Explain why the results from a single investigation or demonstration are not sufficient to describe a phenomenon.

GLE 2.2.4

Evaluating Methods of Investigation

Understand how to make the results of scientific investigations reliable and how to make the methods of investigation valid. W

__ Describe how the method of an investigation ensures reliable results (e.g., multiple trials ensure more reliable results).

__ Describe how to increase the reliability of the results of an investigation (e.g., repeating an investigation exactly the same way increases the reliability of the results).

__ Describe how the method of an investigation is valid (i.e., validity means that the investigation answered the investigative question with confidence; the manipulated variable caused the change in the responding or dependent variable).

__ Describe the purpose of the steps and materials of an investigation’s procedure in terms of the validity of the investigation.

__ Modify an investigation to improve the validity of the investigation and explain how the modifications improved the validity (e.g., more controlled variables, more accurate measuring techniques, greater sample size).

GLE 2.2.5

Evolution of Scientific Ideas

Understand that increased comprehension of systems leads to new inquiry. W

__ Describe how scientific inquiry results in new facts, evidence, unexpected findings, ideas, and explanations.

__ Describe how results of scientific inquiry may change our understanding of the systems of the natural and constructed world.

__ Describe how increased understanding of systems leads to new questions to be investigated.

__ Describe how new ideas need repeated inquiries before acceptance.

__ Describe how new investigative questions arise at the completion of scientific inquiry.

