GSE Reference Guide

for Water Kit
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	Benchmarks
	Assessments
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	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.

· shape
· color

· texture

· smell

· weight

· luster

· temperature  Water Kit
Students demonstrate an understanding of physical changes by …

1.1.3        Observing and describing physical changes (e.g. freezing, thawing, torn piece of paper).  1c
Grade 3  Water Kit, Investigation #2

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

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

· Water Kit, Investigation #1 

1.1.5        Exploring suggested inquiry and experimentation activities

Grade 3  Water Kit, Investigations #2, and 3 

1.1.6        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)

1.1.7         BENCHMARK PROBLEMS

Grades 3 

· PS1 (K-4) INQ –1   Collect, organize, and interpret data about physical properties in order to classify objects or draw conclusions about objects and their characteristic properties (e.g., temperature, color, size, shape, weight, texture, flexibility). (ASSESSMENT TARGET)

 
	This may be used as an assessment. (Refer to Benchmark Problems 1.1.7)

     Water Kit, Investigation #2

· Student Response Sheet Hot Water, Cold Water (S)
      NECAP 2010, p. 4, #4 (F)


	

	1    PHYSICAL  

     SCIENCE

1.2. States 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) –2 Students demonstrate an understanding of states of matter by …

1.2.1        Describing properties of solids, liquids, and gases.  2a
Grade 3   Water Kit  (entire kit) 

1.2.2       Identifying and comparing solids, liquids, and gases.  2b
Grade 3   Water Kit (entire kit) 

1.2.3        Making logical predictions about the changes in the state of matter when adding or taking away heat (e.g., ice melting, water boiling or freezing, condensation/evaporation).  2c

                Grade 3  Water Kit (entire kit)

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

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

Grade 3  Water Kit, Investigation #3

1.2.5        Exploring suggested inquiry and experimentation activities

Grade 3  Water Kit, Investigation #2 

1.2.6        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), e.g.

· Water Kit, Investigation #3  

1.2.7      BENCHMARK PROBLEMS

Grade 3

· PS1 (K-4) POC –2 Make a prediction about what might happen to the state of common materials when heated or cooled or categorize materials as solid, liquid, or gas. (ASSESSMENT TARGET)
· e.g. pipes freezing (expansion and contraction) (Water Kit,, grade 3

· puddles, water vapor  (Water Kit, grade 3)
	Water Kit Investigation #3

· Response Sheet –Water Vapor (S)


	

	1. PHYSICAL SCIENCE

1.3. Conservation 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)–3  Students demonstrate an understanding of conservation of matter by …

1.3.1        Measuring the weight of objects to prove that all matter has weight.  3a
Grade 3  

· Water Kit,  Investigation #3
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1.6 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)–6   Students demonstrate an understanding of energy by…

1.6.1       Describing how heat moves from warm objects to cold objects until both objects are the same temperature.  6a
Grade 3  Water Kit, Investigation #2

1.6.2        Showing that heat moves from one object to another causing temperature change (e.g., when land heats up it warms the air).  6b
Grade 3   Water Kit, Investigation #2

1.6.3       BENCHMARK PROBLEMS 

               Grade 3

· PS2 (K-4) SAE+INQ – 6   Experiment, observe, or predict how heat might move from one object to another.  (ASSESSMENT TARGET)
	NECAP  2008, p.1, #2 (I)


	Gizmos™ Heat Absorption  
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1.7 Motion/ Force

Enduring Knowledge

PS 3 - The motion of an object is affected by forces.
	PS3 (3-4)–7  Students demonstrate an understanding of motion by…

1.7.1         Predicting the direction and describing the motion of objects (of different weights, shapes, sizes, etc.) if a    force is applied to it.  7a

         Grade 3  Water Kit, Investigation #1
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3.3   Scientific 

        Tools
Enduring Knowledge

ESS1 - The earth and earth materials as we know them today have developed over long periods of time, through continual change processes.


	ESS 1(3-4) –3 Students demonstrate an understanding of how the use of scientific tools helps to extend senses and gather data by…

3.3.1        Explaining how the use of scientific tools helps to extend senses and gather data about weather, e.g.   

· wind sock: wind intensity 
· anemometer: speed 
· thermometer: temperature 
· meter sticks/rulers: snow depth 
· rain gauges: rain amount in inches 3a
Grade 3  water supplemental 

3.3.2       Selecting appropriate tools for a given task and describing the information they will provide.  3b

Grade 3  water supplemental

3.3.3       BENCHMARK PROBLEMS

               Grade 3

· ESS 1 (K-4) NOS –3   Explain how the use of scientific tools helps to extend senses and gather data about weather.  (i.e., weather/wind vane: direction; wind sock: wind intensity; anemometer: speed; thermometer: temperature; meter sticks/rulers: snow depth; rain gauges: rain amount in inches). (ASSESSMENT TARGET)


	    NECAP  2009, p. 2 #5  (I)
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3.5   Processes 

        and Change

Enduring Knowledge

ESS1 - The earth and earth materials as we know them today have developed over long periods of time, through continual change processes.
	ESS1 (3-4) –5 Students demonstrate an understanding of processes and change over time within earth systems by …
3.5.1.       Observing, recording, comparing, and analyzing weather data to describe weather changes or weather patterns.   5a
Grade 3  Water Kit  (supplemented)

3.5.2        Describing water as it changes into vapor in the air and reappears as a liquid when it’s cooled.   5b
 Grade 3  Water Kit , Investigation #3

3.5.3        Explaining how this cycle of water relates to weather and the formation of clouds.  5c
 Grade 3  Water Kit (supplemented)

3.5.4        BENCHMARK PROBLEMS

Grade 3
· ESS1 (K-4) POC –5   Based on data collected from daily weather observations, describe weather changes or weather patterns. (ASSESSMENT TARGET)
	NECAP  2009, p.3 #6 (S)

NECAP 2008, Student Practice, p. 2 #4(I)

MCAS 2010, grade 5, p.267, #20  (I)


	Gizmos™  Water Cycle,  Phases of Water

	4  CONSTRUCT 

   OF INQUIRY

4.1 Formulating Questions and Hypothesiz-ing


	Students demonstrate an understanding of the scientific inquiry method and…

4.1.1        Analyze information from observations, research, or 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
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4.2 Planning and Critiquing Investiga-tions


	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
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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
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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
· 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
	
	


