       4th Grade Science – Unit 1

Teacher: _________________________


School Year: __________
Comprehensive Curriculum

Concept Correlation

Unit 1: Measuring and Comparing
Time Frame:  Approximately 2 Weeks
	Big Picture: (Taken from Unit Description and Student Understanding)
· Properties of materials can be measured and compared in metric and U.S. systems using a variety of tools.
· The types of forces and the relation of force to motion, positional changes over time and motion of particles in relation to temperature and changes in states can be graphed, modeled, or diagramed.

	Guiding Questions
	Activities
The essential activities are denoted by an asterisk.
	GLEs
	DOCUMENTATION                       
Documented GLEs

GLES 

Bloom’s Level

GLES

Date and Method of Assessment

Identify variables to ensure that only one experimental variable is tested at a time (Analysis)

5

Measure and record length, temperature, mass, volume, and area in both metric and US system units. (Comprehension)
8
Express data in a variety of ways by constructing illustrations, graphs, charts, tables, concept maps, and oral and written explanations as appropriate (Synthesis)
10

Select the best experimental design to answer a given testable question (Application)
16

Determine whether further investigations are needed to draw valid conclusions (Evaluation)
20

Determine linear, volume, and weight/mass measurements by using both metric system and U.S. system units to compare the results (Comprehension)
23
Measure, record, and graph changes in position over time (e.g., speed of cars, ball rolling down inclined plane) (Application)
26
Describe how the amount of force needed to cause an object to change its motion depends on the mass of the object (Synthesis)
27
Reflections



	Concept 1:  Using Process Skills While Measuring and Comparing

1.  Can students recognize the effect that size, mass, and volume have on  the functioning of a variety of materials?

2. Can students use a graph to illustrate the interrelationship of measurements such as time, speed, and mass?

3. Can students make measurements in and compare the U.S. system and metric units?


	Activity 1: Safety and the Scientific Method in the lab
	13
	

	
	*Activity 2:  Comparing Mass and Volume

GQ  1,2,3
	1, 2, 3, 4, 5, 6, 8, 9, 10, 12, 16, 20, 23
	

	
	*Activity 3:  Measuring Length and Volume of a Regular Solid 

GQ 2,3
	6, 8, 9, 10, 12, 23
	

	
	*Activity 4:  Measuring Time and Distance
GQ 2,3
	1, 2, 3, 4, 5, 6, 8, 9, 10, 12, 26
	

	
	*Activity 5:  Force and Mass
GQ 1, 2
	1, 2, 3, 4, 5, 6, 9, 10, 12, 14, 21, 26, 27
	


Unit 1:  Measuring and Comparing

Concept 1:  Using Process Skills While Measuring and Comparing

GLEs

*Bolded GLEs are documented.  

1 
Ask questions about objects and events in the environment (e.g., plants, rocks, storms) (Synthesis)


2
Pose questions that can be answered by using students’ own observations, scientific knowledge, and testable scientific investigations (Comprehension)

3 
Use observations to design and conduct simple investigations or experiments to answer testable questions (Synthesis)

4          Predict and anticipate possible outcomes (Application)

5          Identify variables to ensure that only one experimental variable is tested at  

            a time (Analysis)                     

6
Use a variety of methods and materials and multiple trials to investigate ideas (observe, measure, accurately record data) (Comprehension)

8 
Measure and record length, temperature, mass, volume, and area in both metric system and U.S. system units (Comprehension)

9 
Select and use developmentally appropriate equipment and tools (e.g., magnifying lenses, microscopes, graduated cylinders) and units of measurement to observe and collect data (Comprehension)

            10
Express data in a variety of ways by constructing illustrations, graphs, charts, 

tables, concept maps, and oral and written explanations as appropriate

 (Synthesis)

12 
Use a variety of appropriate formats to describe procedures and to express ideas about demonstrations or experiments (e.g., drawings, journals, reports, presentations, exhibitions, portfolios) (Application)

16
Select the best experimental design to answer a given testable question 

            (Application)

20
Determine whether further investigations are needed to draw

            valid conclusions (Evaluation)

23 
Determine linear, volume, and weight/mass measurements by using both metric system and U.S. system units to compare the results (Comprehension)

26
Measure, record, and graph changes in position over time (e.g., speed of cars, ball rolling down inclined plane) (Comprehension)

27
Describe how the amount of force needed to cause an object to change its motion depends on the mass of the object (Synthesis)
	Guiding Questions

1. Can students recognize the effect that size,       mass, and volume have on the functioning of a variety of materials?
2.  Can students use a graph to illustrate the interrelationship of measurements such as time, speed, and mass?
3. Can students make measurements in and compare the U.S. system and metric units?

.
	Assessment Ideas

· Activity- Specific Assessment: Activity 1
· Activity- Specific Assessment:  Activity 4
· TMT
· Center Rubrics and Teacher Observation

	Recommended Vocabulary
1.  Mass                     2.  Volume                     3.  balance scale                 4.  Scientific Method                    

5.  Controls                6.  Variables                  7. Weight                            8. Gravity      
Key Concepts

· Select appropriate reasons for repeating experiments/investigations.

· Identify questions that can guide a scientific investigation.

· Identify which questions can or cannot be answered based on a given scenario.

· Identify which senses are used to make observations.

· Identify the best way to gather data in an investigation.

· Identify correct procedures in an investigation and how to make the investigation better.

· Identify the correct setup in an investigation.

·  Identify which tools are used to observe objects and conduct investigations.

· Identify correct safety tools and procedures.

· Select the appropriate tools and units of measurement to answer questions.

·  Using a graph, chart, and/or tables—read, interpret, and make predictions based on information given.

· Explain gravity and its effects on objects (for example, holds humans to Earth’s surface, objects of various masses falling at same rate).

· Use U.S. system and metric units to determine linear, volume, and weight/mass measurements

· Compare and differentiate between the weight and mass of objects.

· Identify a force that causes an object to move; determine the direction and amount of movement (for example, push, pull, air pressure).

· Observe and describe changes in the position of an object over time in relation to a fixed position (frame of reference).

· Use mathematics to determine the rate of motion of an object or to interpret data and graphs of changes in position over time

	Textbook Correlation
· E6 – E9

· E12 – E15

· E16 – E17
	Resources
· process skills booklet in supplemental resource packet

· 1 quart bowl                    

· two different sized glass marbles

· 2 identical 7” round balloons, plus extra

· raisins, bran cereal or other cereal

· clear plastic cup              

· meter stick  

· measuring tape                   

· Hot Wheels car or toy truck

· poster board or flat board 

· recording sheet

·  journals

· stop watch

· water

· balance scale

· cereal boxes

· calculator    


Reading Strategies

Model how to interpret data from a chart and graph.

Writing Strategies

Model how to record results from investigations.
Model how to answer constructed response questions.

Instructional Activities

 Note:  The essential activities are denoted by an asterisk and are key to the development of student understandings of each concept.  Any activities that are substituted for essential activities must cover the same GLEs to the same Bloom’s level.

Unit 1  - Activity 1:  Safety and the Scientific Method in the lab (GLEs:  13)

Materials List:  poster boards, Science Safety Contract BLM (1 per student) 

To ensure the safety of all students in the lab, students should be instructed on the science safety procedures.  Teachers can obtain safety guidelines using the link, “Science and Safety” It’s Elementary Flip Chart, at www.csss-science.org/downloads/scisaf_cal.pdf.  Briefly discuss school safety rules and why the rules are established.  Ask students what they know about safety in the science classroom and why it is important.  Through questioning, guide students in creating a list of safety rules to be used during science labs.   Each student will choose one lab rule and create a mini-poster for the rule.  Students will share their posters with the class.  Posters will be hung on the wall all year for reference.  Prior to lab investigations, students should identify lab rules that will be needed for that investigation. The teacher, student, and parent should sign a safety contract.  See Science Safety Contract BLM.  
At this time teachers should introduce the Scientific Method to the students.

*Activity 2:  Comparing Mass and Volume (CC Unit 1 Activity 1) (GLEs:  1, 2, 3, 4, 5, 6, 8, 9, 10, 12, 16, 20, 21, 23) 

Begin with a teacher presentation to illustrate the difference between mass and volume. Students will use a one-quart bowl filled three-fourths full of tap water, two different sized glass marbles, and two identical seven-inch round balloons. Place a marble in each balloon. Tie the neck of one balloon close to the smaller marble, with as little air as possible inside. Partially inflate the second balloon around the larger marble just a little before tying the knot. Have students predict what will happen when the balloons are dropped into the bowl of water. Drop both balloons into the water. Students will observe and record the results in their science journals.  

Ask the students to give reasons for the floating and sinking of the two marbles in the demonstration above. You may use the sheet in supplemental resource packet for this. Students will probably state that the one that sank was heavier. Ask students what force acts on material to cause it to drop downward. (Gravity) Ask students how they could prove that one balloon was heavier than the other. Students will probably respond that they could weigh the balloons. The teacher should explain mass and weight at this time, including the effect of gravity on weight. Provide a teacher demonstration using a balance to determine the mass of an object.

Allow the students to mass the two balloons to test their theory. Ask them to account for the discrepant event of the balloon containing the heavier marble floating while the balloon containing the lighter marble sank. Have students contrast the balloons. They will probably state that the balloons are a different size. The teacher should show them two balloons identical to the ones used in the demonstration. Have the students clarify their observation stating that one balloon takes up more space. The teacher should define and demonstrate volume as the characteristic of matter that describes the space that the object takes up. 

Compile a class list of student questions relating to mass and volume. Instruct student groups to select one question and design a possible investigation to answer the selected question. Ask groups to identify the variables, controls, methods, and materials needed.  In the students’ investigation designs, instruct them to include massing the objects and measuring the volume. Following group planning time, allow the class to evaluate the different investigation designs to determine the more effective procedures for yielding results to questions. Have the class design tables for the investigations selected. Data should be recorded in a table and graphed.  

A possible guided exploration would include the use of raisins, bran cereal or other cereal. Using a clear plastic cup, students would establish the common volume of the raisins and the cereal as the control. The different masses of the cups of raisins and cereal would be the variable.  Students will fill one cup with bran cereal and another with raisins. Have students note in their journals a comparison of the volumes of the two cups (they are the same.)  Place the cups on opposite sides of a balance scale. Compare the masses. Have students try to explain why one cup is apparently heavier. Have them mass each cup separately using standard weights. Students should observe how packed the cups of cereal and raisins are and in which one there is more air space. In this experiment, the greater mass was heavier. Ask students if the cups provide any clues as to why the heavier marble floated in the demonstration. How was the floating balloon similar to the cereal cup? How was the floating balloon different? (Note:  To avoid the misconception that air has no mass, be sure to set up a demonstration showing an inflated balloon on one end of a meter stick and an un-inflated balloon on the other side. Use the meter stick as a balance with your finger as the fulcrum.) Have students evaluate their findings thus far to determine if there is a need to investigate further in order to validate the findings. For example, allow students to predict and test how a mixture of cereal and raisins would compare to an equal volume of raisins and an equal volume of cereal. How would the raisins compare to a greater volume of cereal? Could the raisins be made to float above the cereal? Allow students to test these ideas.

This activity could be a center rather than whole group activity.
*Activity 3:  Measuring Length, Mass, and Volume of a Regular Solid (CC Unit 1 Activity 2) (GLEs:  6, 8, 9, 10, 12, 23)

Materials List: transparent overhead ruler, transparencies, rulers, paper clips, markers, crayons, balance scale, shoe box, 1 inch by 1 inch cubes, cereal boxes, rectangular boxes,  tape measure, Toy Measurement Chart BLM (1 per student)

A.  Ask the students “Think about times in your life when you have measured or have seen someone measure the length of objects.”  Have students brainstorm (view literacy strategy descriptions) a list of tools used to measure the length of an object.  Hold up an example of each tool and discuss what a scientist may measure with each tool.  Teacher will model how to use an overhead ruler to measure lines drawn on a transparency to the nearest half inch and nearest centimeter.  Students will practice measuring drawn lines and then real classroom objects (such as paper clips, markers, books, highlighters, crayons, etc.) to nearest half inch and centimeter.  

B.  Have students brainstorm a list of tools used to measure the mass of an object.  Discuss each tool used to measure mass.  Model how to use a balance scale to measure mass.  Have students measure the objects in grams.  

C.  Ask students to bring in a stuffed animal, an action figure, a fashion doll, or similar item, that has arms and legs that they can easily use to measure. Establish the location of the placement of the tape measure for each measurement so that there is consistency in the measurements.  Have students record their measurements on the Toy Measurement Chart BLM.   Model how to measure objects using a tape measure.  Students will take the requested measurements on their toy and themselves in both units, recording each. Students should work in pairs to help each other with awkward measurements. After allowing time to complete the measurements, teachers should discuss with students how their measurements compared with the toy’s measurements and how the metric system measurements compared with U.S. system units. Create a double bar graph that compares student measurements with those of the toys.

D.  Have students fill a shoebox with 1 inch by 1 inch cubes. Have students calculate how many cubes it takes to make a row along the bottom of the box, how many rows it takes to fill 1 layer on the bottom of the box, how many layers it takes to fill the box, and how many total cubes are used to fill the whole box.  Explain to students that they have found the “volume” of the box.  Operationally define volume (guide students with questioning to determine the meaning of volume).  Discuss formula for calculating volume of a rectangular solid. (V = l x w x h).  Have students measure the length, width, and height of the shoebox used above in inches and centimeters and calculate the volume of the box. Compare this total to the total number of cubes it took to fill the box.  Then have students measure other rectangular objects such as cereal boxes in inches and centimeters and calculate the volume of those objects.

Activity-Specific Assessment

Students will measure the mass and volume of a given object, picking the correct tools to do each measurement.

*Activity 4:  Measuring Time and Distance (CC Unit 1 Activity 3) (GLEs:  1, 2, 3, 4, 5, 6, 8, 9, 10, 12, 26)
Materials List:  sheets of strong flat cardboard, 4 film canister racers per student group (empty black and gray film canisters, popcorn kernels, low-temp hot glue gun), books, meter sticks, stopwatches, calculators, data tables, graphing paper, color pencils, Film Canister Racing Data Table BLM (1 per student), student science learning logs

Teacher note:  Toy dump trucks with added weights may be substituted for the film canisters.
Have students generate ideas that may influence speed. Ask them if an object will travel faster down a low hill or a higher hill? Have the students write a prediction in their science learning log (view literacy strategy descriptions).  

A science learning log is a strategy that enables the students to record ideas, questions, reactions, and new understanding related to content.  It provides a means for students to refine their thinking as the learning occurs. 

A.  Have students design an investigation to measure time and distance to calculate the speed of film canisters with various masses traveling on a track of varying heights.  Prior to the activity, hot glue another film canister lid (using the top side of the lid) to the bottom of an empty capped film canister. (See diagram below) 
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(Note:  Use the black and gray film canisters and not the translucent ones.  When hot gluing, make sure that you place the dab of hot glue in the indentation in the bottom of the canister and use the bump on the inside of the lid to be glued to line up the dab of glue and the cap.  Otherwise the racer will not work.) The lids will act like a type of “wheel” on the canister.  Have students, working in teams of 3 – 4, fill and label the first film canister with 10 popcorn seeds and mass the canister.  Then have students fill and label other canisters with 25, 50, and 100 seeds respectively and mass them.  The masses should be recorded in a data table (Film Canister Racing Data Table BLM).  Students will create the track by propping a piece of strong flat cardboard on a stack of books at varying heights.  Elevate on end of the track using a book.  Have students measure and record the length of the cardboard and the height of the stack of books in centimeters.   As one student releases the film canister with 10 seeds from the top of the cardboard another student uses a stopwatch to measure the time it takes for the canister to roll to the end of the track.  Have students perform a few trial releases so that the student with the stopwatch can become proficient with timing. Repeat the task three times and record the results of each trial.  Repeat the whole procedure using the 25, 50, and 100 seed canisters.  Average the three trials for each canister using a calculator if available.  To calculate the speed of film canisters, divide the distance by the time. Have students increase the elevation of one end of the track, record the height, and repeat the procedure recording the results as mentioned above. Repeat the test at a third height.  Have students identify the experimental variable that they are testing in the investigation.  Instruct students to graph the results of all three events for all four canisters (use a different color pencil for each canister). Review the required graphing skills as needed. Have students compare their results to those from other groups. Discuss, looking for trends in the data. Discuss the effect that changing the elevation had on the speed of the film canister and the amount of time it took to travel down the cardboard track. Ask what effect increasing the elevation had on the speed. Help students relate the increase in height to an increase in energy. Discuss the effect that changing the mass of each canister had on the speed of the film canister and the amount of time it took to travel down the cardboard track.  Ask what effect changing the mass of the canister had on the speed.  Have students complete the investigation design by forming a conclusion to the investigation.  

Activity-Specific Assessment:

Students will measure the speed of a toy car rolling down an incline plane at various heights and calculate the speed of the toy car at each height.
*Activity 5:  Force and Mass (CC Unit 1 Activity 4) (GLEs:  1, 2, 3, 4, 5, 6, 9, 10, 12, 14, 21, 26, 27)

Present each group of students with one magnet and paper clips. Have them manipulate the magnet and paper clips. Have them state their observations orally. Guide students to ponder if a magnet has an invisible force that can be detected using the paper clips. Have students generate a list of questions that they have about the phenomena. Guide them to choose a question related to the strength of the magnet and establish their control (one magnet) and the variable of the number of clips picked up. Have students try to lift (move) as many clips as possible in a chain, adding one more in each trial. Using a table, students should record how many clips they can lift during multiple trials. You may use the Magnet Mass sheet in supplemental resource packet. Instruct students to mass the total number of clips that one magnet could attract. Ask students to think of ways that they could lift more clips. Allow students to use two magnets and follow the same procedure as mentioned above. Make predictions for a third magnet and allow students to test their predictions. Graph the totals for each magnet configuration. Students should be led to conclude that the force needed to move an object was affected by the mass of the object.

Using a piece of cardboard about 12 inches long, bend the cardboard in half lengthwise to create a 

V-shaped incline plane.  Put 1 bottle of glue at the base of the incline. Release the tennis ball from the top of the incline plane allowing it to hit the glue bottle.  Repeat increasing the number of glue bottles until the tennis ball ceases to knock them down. 
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Ask students to think about car wrecks or when they have knocked toy cars together. What happens to the motion of the cars when they hit each other? Have them think about the ease (or lack of) in stopping large trucks. After discussing this with their partner, students should generate questions that could be used to investigate changing the motion of an object. Discuss with the students how to design an investigation for the following question: How can varying an applied force affect the motion of a heavy object?

Activity-Specific Assessment

The student will explain if it requires more force to stop a heavy object that is in motion.
Sample Assessment Items

· Activity-Specific Assessment: Activity 2
· Activity-Specific Assessment: Activity 5
· Multiple Choice Question:
Which of the following tools would be appropriate to measure the mass of an object?

A.  meter stick
B.  balance scale
C.  measuring cup
D.  None of the above.

· Constructed Response Question

Directions:  Use this illustration to answer questions 1a, b, and c.

1a.  Do the cup and the block have the same mass?  Explain how you decided.

b. If you add 2 cups to the cup side and 1 block to the block side would they have the same mass?  Explain how you decided.

c. Using your findings from part b, how would you make the masses of both the cups and blocks balanced or unbalanced.  Draw your results.

Name/School_________________________________
Unit No.:______________
Grade            ________________________________
Unit Name:________________

Feedback Form
This form should be filled out as the unit is being taught and turned in to your teacher coach upon completion.
	Concern and/or Activity Number
	Changes needed*
	Justification for changes 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


* If you suggest an activity substitution, please attach a copy of the activity narrative formatted like the activities in the APCC (i.e. GLEs, guiding questions, etc.).
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