SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	 Fifth Grade Science

	Recommended Days of Instruction: 2 
	(one day equals 45 minutes)

	Standard(s) addressed:  5-1
 


	5-1: The student will demonstrate an understanding of scientific inquiry, including the foundations of technological design and the processes, skills, and mathematical thinking necessary to conduct a controlled scientific investigation.

	Graphing and Evaluating Data

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	5-1.5
Construct a line graph from recorded data with correct placement of independent (manipulated) and dependent (responding) variables. 

5-1.6
Evaluate results of an investigation to formulate a valid conclusion based on evidence and communicate the findings of the evaluation in oral or written form. 


	SC Science Standards Support Document Resource List
https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm

	See Science Modules 
5-1.5 and 5-1.6 

	From the SC Science Support Document:

5-5.5: The objective of this indicator is to construct a line graph from recorded data with correct placement of independent (manipulated) and dependent (responding) variables; therefore, the primary focus of assessment should be to create a line graph with the proper placement of the variables and data from the investigation.  However, appropriate assessments should also require students to identify the correct placement of variables on line graphs; identify the parts of a line graph; recognize appropriate increments for a line graph of recorded data; recognize appropriate title for recorded data; match appropriate title to a given line graph; exemplify appropriate line graphs from recorded data; or compare line graphs with recorded data.
5-5.6: One objective of this indicator is to evaluate results of an investigation to formulate a valid conclusion based on evidence and communicate the findings of the evaluation in oral or written form; therefore, the primary focus of assessment should be to make judgments about an investigation based on the results.  However, appropriate assessments should also require students to recognize a valid conclusion for a given investigation; compare data recorded with the steps in the investigation; identify and exemplify observations and inferences used to formulate a valid conclusion; compare the conclusion with the hypothesis; explain the results of an investigation; or identify graphs which correctly represent given data. 


Fifth Grade
Science Modules 

5-1.5 and 5-1.6
Graphing and Evaluating Data
Lesson A 

From the South Carolina Science Support Documents:
Indicator 5-1.5:
Construct a line graph from recorded data with correct placement of independent (manipulated) and dependent (responding) variables. 

Taxonomy Level:  Create Procedural Knowledge (6.3-C)   
Previous/Future knowledge:  In 4th grade, students recognized the correct placement of variables on a line graph (4-1.5) and constructed and interpreted diagrams, tables, and graphs made from recorded measurements and observations (4-1.6).  In 7th grade (7-1.5), students will explain the relationships between independent and dependent variables in a controlled scientific investigation through the use of appropriate graphs, tables, and charts.

It is essential for students to know that line graphs are used to represent data that has been collected over a determined amount of time (for example, change in fish population in a week).  Once the data has been collected and organized in an appropriate data table, a graph can be constructed.  To construct a line graph, the following steps should be taken: 

· Draw a horizontal line (x-axis) and a vertical line (y-axis) that meet at a right angle. 

· Identify the independent (manipulated) variable and the dependent (responding) variable from the data.  

· The independent (manipulated) variable is written on the x-axis.

· The dependent (responding) variable is written on the y-axis.

· Include appropriate units of measurement for each variable. 

· Look at the range of data (lowest and highest) to determine the intervals or increments (numbers on the axes) of the x-axis and the y-axis. 

· The increments do not need to be the same for both the x-axis and the y-axis, but should be consistent on either axis. 

· Label the point at the right angle as zero (0). 

· Plot the data on the graph as matched pairs.  For example, every independent (manipulated) variable number will have a corresponding dependent (responding) variable number. 

· Connect the points on the line graph. 

· Write an appropriate title for the graph that contains the names of both variables. 

NOTE TO TEACHER:  A mnemonic device that can be used to teach the appropriate locations of the variables on a graph is DRY MIX.  

· DRY represents Dependent-Responding-Y-axis.  

· MIX represents Manipulated-Independent-X-axis. 

It is not essential for students to construct circle graphs. 

Assessment Guidelines: 

The objective of this indicator is to construct a line graph from recorded data with correct placement of independent (manipulated) and dependent (responding) variables; therefore, the primary focus of assessment should be to create a line graph with the proper placement of the variables and data from the investigation.  However, appropriate assessments should also require students to identify the correct placement of variables on line graphs; identify the parts of a line graph; recognize appropriate increments for a line graph of recorded data; recognize appropriate title for recorded data; match appropriate title to a given line graph; exemplify appropriate line graphs from recorded data; or compare line graphs with recorded data.
From the South Carolina Science Support Documents:
5-1.6
Evaluate results of an investigation to formulate a valid conclusion

based on evidence and communicate the findings of the evaluation in oral 
or written form. 
Taxonomy Level:   Evaluate Conceptual Knowledge (5.2-B)   
Previous/Future knowledge:  In 2nd grade (2-1.3), students represented and communicated simple data and explanations through drawings, tables, pictographs, bar graphs, and oral and written language.  In 3rd grade (3-1.7), students explained why similar investigations might produce different results.  In 4th grade (4-1.6), students constructed and interpreted diagrams, tables, and graphs made from recorded measurements and observations.  In 7th grade, students will generate questions that can be answered through scientific investigation (7-1.2) and will critique a conclusion drawn from a scientific investigation (7-1.6).  In 8th grade, students will construct explanations and conclusions from interpretations of data obtained during a controlled scientific investigation (8-1.3) and will generate questions for further study on the basis of prior investigations (8-1.4). 

It is essential for students to know that data from an investigation can be organized in tables and graphs so that a valid conclusion can be drawn.  

· A valid conclusion is an explanation based on observations and collected data that states the relationship between the independent (manipulated) and dependent (responding) variables. 

· Inferences are sometimes needed to help form a valid conclusion.  
· An inference is an explanation or interpretation of an observation based on prior experiences or supported by observations made in the investigation.  
· A conclusion statement should include a comparison of the results of the investigation to the hypothesis.

· Communicating the results of an experiment (in diagrams or graphs) allows others to evaluate and understand the investigation. 

· The conclusion can be presented in written form and/or orally. 

It is not essential for students to generate a new question or new hypothesis from the results of an investigation.  

Assessment Guidelines: 

One objective of this indicator is to evaluate results of an investigation to formulate a valid conclusion based on evidence and communicate the findings of the evaluation in oral or written form; therefore, the primary focus of assessment should be to make judgments about an investigation based on the results.  However, appropriate assessments should also require students to recognize a valid conclusion for a given investigation; compare data recorded with the steps in the investigation; identify and exemplify observations and inferences used to formulate a valid conclusion; compare the conclusion with the hypothesis; explain the results of an investigation; or identify graphs which correctly represent given data. 
Teaching Indicators 5-1.5 & 5-1.6: Lesson A – “Graphing and Evaluating Data”
Instructional Considerations:
The process/inquiry skills included in this module have all been used and practiced before.  This module, therefore, should serve as a review and reinforcement of these skills.
Without prompts and reminders, students will often fail to accurately record data in their notebooks.  For this reason, the module starts with poorly coordinated data for them to analyze.  
This lesson is an example of how a teacher might address the intent of this indicator. STC Motion and Design kit provides an opportunity for conceptual development of the concepts within the standard.

Preparation for the lesson:
1. Run off all 4 worksheets 

2. Obtain graph paper
Misconceptions:
None for this module
Safety Note(s):

Students should always practice safety and follow directions when conducting experiments.
Lesson time:
2 days (1 day equals 45 minutes)
Materials Needed:
1. Work sheets - 4
2. Graph Paper

Focus Question:
How can we construct and analyze a graph to help us draw conclusions from the data?

Engage:
1. Tell the students that you might want to set up an experiment to decide how many of them are watching television from the hours of 5:00 to 11:00 pm.  

2. Ask them to write down a prediction of what they might find.

3. Ask them to work in pairs to write down what data they would need to collect to answer this question.

4. Discuss what they have written down bringing out the concepts they have had thus far. If there is general agreement and they have it “right” go ahead and reinforce what they know.  If there is confusion, just listen, jot down what they are saying and go on to explore.  Items they might list if they are “right” would include:
a. Deciding what the dependent variable and independent variables are. (IV = Time; DV = Number of students watching TV)
b. Making a chart to collect the data (it would have the IV in the left hand column and the DV in the right hand column)
c. Drawing a graph (hours on the x-axis and number watching on the y-axis)

5. Tell them that today they will be practicing some of these skills and adding one new one – writing a conclusion statement.
Explore:

1. Let students work in pairs or teams.

2. Provide them with copies of the “Experimental Data Sheet.”  

3. With minimal cues, tell them that they have 5-10 minutes to find a way to explain what is happening with this data. Their job is to clearly explain to an outsider what the relationship is between the variables. (Do not tell them how to do this task.  This activity will serve as a diagnostic assessment that will help you with progressing through the rest of this module.) 

4. When they are finished, ask them to tell you what they learned from the data -- What they conclude from the data. (Just take their explanations at face value at this point.)
5. Point out that one of the essential skills of a scientist is to be able to communicate what he/she is learning with other people.  In this module you will be reviewing and practicing some of those communication skills.

Explain:
1. Ask for examples of what they did to analyze the data and what “tools” they used to complete the task in the Explore section.  
2. If they did not do so on their own, walk them through a data table and graph for this data.  Follow the guidelines from the Support Guide (copied below) as you build the graph.

To construct a line graph, the following steps should be taken: 

· Draw a horizontal line (x-axis) and a vertical line (y-axis) that meet at a right angle. 

· Identify the independent (manipulated) variable and the dependent (responding) variable from the data.  

· The independent (manipulated) variable is written on the x-axis.

· The dependent (responding) variable is written on the y-axis.

· Include appropriate units of measurement for each variable. 

· Look at the range of data (lowest and highest) to determine the intervals or increments (numbers on the axes) of the x-axis and the y-axis. 

· The increments do not need to be the same for both the x-axis and the y-axis, but should be consistent on either axis. 

· Label the point at the right angle as zero (0). 

· Plot the data on the graph as matched pairs.  For example, every independent (manipulated) variable number will have a corresponding dependent (responding) variable number. 

· Connect the points on the line graph. 

· Write an appropriate title for the graph that contains the names of both variables. 

3. Draw the chart and graph similar to the one below pointing out the features as you go.  (You might want to allow the students to draw and label these items in their notebooks)
	Wraps on the Rubber Band
	Distance Traveled in Meters

	2
	1.5

	4
	3.0

	8
	5.0
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4. Use the “Controlled Experiments and Variables” information sheet and the data you just covered to help you review the conventions that scientists use. 
5. Help students to write out a “conclusion statement” for the experiment they have been studying.  To be a valid conclusion it should 

a. Describe the relationship between the two variables 
b. Accurately reflect the data

(Possible conclusion: As the number of turns on the rubber band increases, the farther the car will go.)
6. If you need additional reinforcement, go back and discuss the Engage investigation (TV watching times for the class)

Extend:
1. Distribute and discuss the “Making Sense of the Data” worksheet.  Discuss the task that they need to complete.
2. They may work in pairs for this activity.

3. Instruct them that when they complete analyzing the first experiment, they should do the following things:

a. Use the attached rubric to check their work.  They should put a check by anything they know they did correctly, leave blank something they did not do (they should go back and correct that) or put a question mark by any they do not understand.

b. Once they have checked their first experiment, they need to call you to look over what they did for confirmation or corrective feedback.

4. When you have signed off on the student rating of Experiment 1, they can then proceed to Experiment 2 and check it themselves using the rubric.
5. When everyone is finished, discuss their analysis of each of the two experiments.
Controlled Experiments and Variables

Graphs:        Dependent Variable


   Responding Variable
                      Y – Axis (vertical)






Manipulated Variable
                                                          Independent Variable

                                                        X – Axis (horizontal)



Charts:
 Independent Variable      Dependent Variable 


Controlled Investigations (experiments) involve:

1) Deliberately changing one variable at a time,

2) Observing the effect on another variable, while

3) Holding all other variables constant 

Independent (Manipulated) variable – a variable the experimenter deliberately changes or manipulates in an investigation 

Dependent (Responding) variable – a variable that changes in an investigation in response to changes in the independent variable

Control variable – variables that are deliberately kept constant or unchanged in an investigation in order not to confound the results.

Experimental Data Sheet

Directions: Read the description of the investigation below.  Study the experiment and write a clear statement of what the data are telling you or what the pattern in the data is. 

The students in Mrs. Edward’s class made cars that can be powered by a rubber band that is fixed on the front axle and can be wrapped around the back axle.  They believe that the more you wrap the rubber band around the axle (and stretch the rubber band) the farther the car will move.  Here is the data they wrote in their notebooks:

The car went 5 meters when the rubber band was wrapped 8 times around the axle.

The car went 1.5 meters when the rubber band was wrapped 2 times around the axle.

The car went 3 meters when the rubber band was wrapped 4 times around the axle.

Making Sense of the Data

1. The students in Ms. Rouse’s class want to measure how far a toy car will travel when pushed by the force of a rubber band that has been pulled back and released.  The class obtained the data on the chart below.

	Force (pull back of rubber band) in Centimeters
	Distance Traveled in Meters

	2
	1.25

	4
	2.00

	6
	3.45

	8
	4.45


A. What is the independent (manipulated) variable in this investigation?
B. What is the dependent (responding) variable in this investigation?
C. What would be a reasonable hypothesis for this investigation?
D. What can you conclude from looking at the data on this table? Write a conclusion statement.

E. Draw a line graph to help you determine the relationship between the variables. (Graph paper)

F. Write a statement that summarizes the relationship between the two variables.

2. Nolan has built a car that has a propeller that gets its power from a rubber band.  The more he turns the propeller (twists and tightens the rubber band) the more power.  He wants to know what the relationship will be between the number of turns the propeller has to complete compared to how far the car will travel.

	Number of Turns of the Propeller
	Distance Traveled in Centimeters

	30
	1.2

	40
	2.0

	50
	2.7

	60
	3.1


A. What is the independent (manipulated) variable in this investigation?
B. What is the dependent (responding) variable in this investigation?
C. What would be a reasonable hypothesis for this investigation?
D. What can you conclude from looking at the data on this table? Write a conclusion statement.

E. Draw a line graph to help you determine the relationship between the variables. (Graph paper)

F. Write a statement that summarizes the relationship between the two variables.

Rubric for Graphs and Conclusions
After you have finished one experiment, use the rubric below to check your own work.  If you give yourself credit for something and later change your mind, just draw a line through your check and correct the problem.

	Item to be checked
	Experiment 1
	Experiment 2

	Name of the independent (manipulated) variable
	
	

	Name of the dependent (responding) variable
	
	

	Hypothesis that predicts a relationship between the independent and dependent variables
	
	

	Graph: independent variable on the x-axis
	
	

	Graph: x-axis labeled with name and unit
	
	

	Graph: dependent variable on the y-axis
	
	

	Graph: y-axis labeled with name and unit
	
	

	Graph: scales are uniform
	
	

	Graph: points are plotted correctly
	
	

	Graph: line is correctly drawn
	
	

	Conclusion shows the relationship between the independent and dependent variables based on the data collected.
	
	


Experimental Data Sheet - KEY

Directions: Read the description of an investigation below.  Study the experiment and write a clear statement of what the data are telling you or what the pattern in the data is. (Hint: you already have some skills that will help you to meet this challenge – use them.)

The students in Mrs. Edward’s class made cars that can be powered by a rubber band that is fixed on the front axle and can be wrapped around the back axle.  They believe that the more you wrap the rubber band around the axle (and stretch the rubber band) the farther the car will move.  Here is the data they wrote in their notebooks:

The car went 5 meters when the rubber band was wrapped 8 times around the axle.

The car went 1.5 meters when the rubber band was wrapped 2 times around the axle.

The car went 3 meters when the rubber band was wrapped 4 times around the axle.

IV = Number for wraps of the rubber band

DV = Distance in meters

	Wraps of the Rubber Band
	Distance in Meters

	2
	1.5

	4
	3

	8
	5


Conclusion: The more wraps of the rubber band around the axle, the farther the car will go.  Cars with more wraps should have more force applied to the axle which makes the car go further.

Making Sense of the Data – KEY

1. The students in Ms. Rouse’s class want to measure how far a toy car will travel when pushed by the force of a rubber band that has been pulled back and released.  The class obtained the data on the chart below.
	Force (pull back of rubber band) in Centimeters
	Distance Traveled in Meters

	2
	1.25

	4
	2.00

	6
	3.45

	8
	4.45


A. What is the independent (manipulated) variable in this investigation?

Force on the rubber band or the distance the rubber band is pulled back
B. What is the dependent (responding) variable in this investigation?

The distance the car travels in Meters.
C. What would be a reasonable hypothesis for this investigation?

The more force on the rubber band, the farther the car will go, or the farther the rubber band is pulled back, the farther the car will go.
D. What can you conclude from looking at the data on this table? Write a conclusion statement. 

The greater the force (the farther you pull back) you put on the rubber band, the farther the car will move.  
E. Draw a line graph to help you determine the relationship between the variables. (Graph paper)
F. Write a statement that summarizes the relationship between the two variables.

The greater the force (the farther you the pull back) you put on the rubber band, the farther the car will move.  
2. Nolan has built a car that has a propeller that gets it power from a rubber band.  The more he turns the propeller (twists and tightens the rubber band) the more power.  He wants to know what the relationship will be between the number of turns the propeller has to complete compared to how far the car will travel.
	Number of Turns of the Propeller
	Distance Traveled in Centimeters

	30
	1.2

	40
	2.0

	50
	2.7

	60
	3.1


A. What is the independent (manipulated) variable in this investigation?

Number of turns of the propeller
B. What is the dependent (responding) variable in this investigation?

Distance traveled 
C. What would be a reasonable hypothesis for this investigation?

The more turns of the propeller, the farther the car will move.
D. What can you conclude from looking at the data on this table? Write a conclusion statement.

The more turns of the propeller, the farther the car went.
E. Draw a line graph to help you determine the relationship between the variables. (Graph paper)
F. Write a statement that summarizes the relationship between the two variables.

The more turns of the propeller, the farther the car went.  We can infer that the more you turn the propeller, the more force the propeller will be able to use to move the car.

Standard: 5-1 The student will demonstrate an understanding of scientific inquiry, including the foundations of technological design and the processes, skills, and mathematical thinking necessary to conduct a controlled scientific investigation. 





Indicators:  


5-1.5	Construct a line graph from recorded data with correct placement of independent (manipulated) and dependent (responding) variables. 


5-1.6	Evaluate results of an investigation to formulate a valid conclusion based on evidence and communicate the findings of the evaluation in oral or written form. 
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