GSEs for Sound and Light Kit

	GSEs/Standards
	Benchmarks
	Assessments
	Resources

	1. PHYSICAL SCIENCE

1.1.  Properties of Matter

Enduring Knowledge

PS1  - All living and nonliving things are composed of matter having characteristic properties that distinguish one substance from another (independent of size or amount of substance).
	PS1 (3-4) –1 Students demonstrate an understanding of characteristic properties of matter by …

1.1.1         Identifying, comparing, sorting, and graphing objects by similar or different physical properties.  1a  e.g.
· flexibility  Sound and Light Kit, Investigations # 4 & 5 1a


	
	

	1. PHYSICAL SCIENCE

1.4 Energy

Enduring Knowledge

PS 2 - Energy is necessary for change to occur in matter. Energy can be stored, transferred, and transformed, but cannot be destroyed
	PS2 (3-4)-4 Students demonstrate an understanding of energy by…
1.4.1       Experimenting to identify and classify different pitches and volumes of sounds produced by different objects.  4a
Grade 3  Sound and Light Kit (entire sound section)

· discover that sounds are produced by vibrating objects and vibrating columns of air

· understand that changing the way an object vibrates can change the pitch and volume of the sound  produced

1.4.2        Using data to explain what causes sound to have different pitch or volume.  4b
Grade 3   Sound and Light Kit  (entire sound section) 

· interpret results to explain what causes the differences in pitch and volume

· volume – loudness or softness of a sound

· pitch – how high or low a sound  is 

1.4.6        Creating graphs and displaying data (range, mode, median) that includes:  

               title,  labeling,  plotting  numerical intervals  (bar, pie, line), e.g.  vibration  

               Grade 3  Sound and Light Kit , Investigation #6

1.4.7        Exploring suggested inquiry and experimentation activities 

Grade 3    Sound and Light Kit,  Investigations #2 & 3

1.4.8        Constructing and evaluating a fair test (conduct a fair test  by making sure that you change one variable at a time while keeping all other conditions the same)


	
	

	1. PHYSICAL SCIENCE

1.5 Energy

Enduring Knowledge

PS 2 - Energy is necessary for change to occur in matter. Energy can be stored, transferred, and transformed, but cannot be destroyed.
	PS2 (3-4)-5   Students demonstrate an understanding of energy by…
1.5.1        Investigating observable effects of light using a variety of light sources (e.g., light travels in a straight line until it interacts with an object, blocked light rays produce shadows).  5a
Grade 3  Sound and Light Kit, Light Investigations #1 and 3

· connect that changes can occur between matter and light energy, e.g. construction paper can fade in sunlight

· understand that shadows form because rays of light travel in straight lines and cannot bend

1.5.2        Predicting, describing, and investigating how light rays are reflected, refracted, or absorbed.  5b
Grade 3  Sound and Light Kit,  Light Investigation #3

· propose the effects of sunlight on different surfaces

1.5.3        Exploring suggested inquiry and experimentation activities

Grade 3  Sound and Light Kit,  Light Investigations # 1 , 2, and 3 

1.5.4        Constructing and evaluating a fair test (conduct a fair test  by making sure that you change one variable at a time while keeping all other conditions the same)

1.5.5       BENCH MARK PROBLEMS

Grade 3 

· PS2 (K-4) SAE – 5Use observations of light in relation to other objects/substances to describe the properties of light (can be reflected, refracted, or absorbed). (ASSESSMENT TARGET)
	NECAP 2008, Practice Booklet, p. 1, #3 (S)

MCAS 2010, p. 268, #21 (S)

Musical Instruments (F)

Water Bells (I)


	Gizmos™ Color Absorption

	4  CONSTRUCT 

   OF INQUIRY

4.1 Formulating Questions and Hypothesizing


	Students demonstrate an understanding of the scientific inquiry method and…

4.1.1       Analyze information from observations, research,  experimental data for the purpose of formulating a question, hypothesis, or prediction
· analyze scientific data and use that information to generate a testable question or a prediction that includes a cause and effect relationship

· generate a question or prediction which is reasonable in terms of available evidence

· support a question or prediction with an explanation
4.1.2 Construct a coherent argument in support of a question, hypothesis,  prediction

· identify evidence that supports or does not support a question or prediction
4.1.3 Make and describe observations in order to ask

questions, hypothesize,  make predictions  related to topic connect observations to a question or prediction
	
	

	4  CONSTRUCT 

   OF INQUIRY

4.2 Planning and Critiquing Investigations


	Students demonstrate an understanding of the scientific inquiry method and:

4.2.1 Identify information/evidence that needs to be collected in order to answer the question, hypothesis, prediction

· identify the types of evidence that should be gathered to

answer the question

· design an appropriate format, such as data tables or charts, for recording data
4.2.2 Develop an organized and logical approach to investigating the question, including controlling variables

· develop a procedure to gather sufficient evidence (including multiple trials) to answer the question or test the prediction

· develop a procedure that lists steps logically and sequentially
· develop a procedure that changes one variable at a time
4.2.3 Provide reasoning for appropriateness of materials, tools, procedures, and scale used in the investigation

· explain why the materials, tools, or procedure for the task are or are not appropriate for the investigation
	
	

	4  CONSTRUCT 

   OF INQUIRY

4.3 Conducting Investiga-tions


	Students demonstrate an understanding of the scientific inquiry method and:

4.3.1       Follow procedures for collecting and recording qualitative and/or quantitative data, using equipment or measurement devices accurately  procedure of the investigation:
· include appropriate units of all measurements

· use appropriate measurement tools correctly to collect data

· record and label relevant details within a scientific drawing or diagram

4.3.2       Use accepted methods for organizing,  representing, and manipulating data

· represent data accurately in an appropriate graph/table/chart

· include titles, labels, keys or symbols as needed

· select a scale appropriate for the range of data to be plotted

· use common terminology to label representations

· identify relationships among variables based upon evidence
4.3.3       Collect sufficient data to study question, hypothesis, or relationships

· show understanding of the value of multiple trials

· relate data to original question, hypothesis or prediction

· determine if the quantity of data is sufficient to answer the question or support or refute the hypothesis or prediction

4.3.4   Summarize results based on data 

· consider all data when developing an explanation/conclusion

· identify  patterns and trends in data
	
	

	4  CONSTRUCT 

   OF INQUIRY

4.4 Developing and Evaluating Explanations


	Students demonstrate an understanding of the scientific inquiry method and:

4.4.1 Analyze data, including determining if data are relevant, artifact, irrelevant, or anomalous 

· identify data relevant to the task or question

· identify factors that may affect experimental results (e.g.

· classify data into meaningful categories
4.4.2 Use evidence to support and justify interpretations and conclusions or explain how the evidence refutes the hypothesis

· identify data that seem inconsistent

· use evidence to support or refute a prediction

· use evidence to justify an interpretation of data or trends

· identify and explain differences or similarities between prediction and experimental data

· provide a reasonable explanation that accurately reflects data

· use mathematical reasoning to determine or support conclusions
4.4.3 Communicate how scientific knowledge applies to explain results, propose further investigations, or construct and analyze alternative explanations
· explain how experimental results compare to accepted scientific understanding

· suggest ways to modify the procedure in order to collect sufficient data

· identify additional data that would strengthen an investigation

· the investigation or model to a real world example

· propose new questions, predictions, next steps or technology

· further investigations

· design an investigation to further test a prediction
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