
SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	Fourth Grade Science

	Recommended  Days of Instruction:  3
	

(one day equals 45 min)

	Standard(s) addressed:  4-1

	The student will demonstrate an understanding of scientific inquiry, including the processes, skills, and mathematical thinking necessary to conduct a simple scientific investigation.

	Scientific Inquiry

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	4-1.6: Construct and interpret diagrams, tables, and graphs made from recorded measurements and observations.


	SC Science Standards Support Guide Resource List

https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm

	See Science Module 4-1.6

 
	From the South Carolina Science Support Documents:

One objective of this indicator is to construct diagrams, tables, and graphs made from recorded measurements and observations; therefore, the primary focus of assessment should be to arrange information recorded from measurements and observations correctly onto the appropriate display as listed in the indicator. However, appropriate assessments should also require students to identify the correct placement of variables on graphs and data tables; identify the parts of diagrams; compare data tables with appropriate graphs or diagrams; or exemplify types of graphs.

Another objective of this indicator is to interpret diagrams, tables, and graphs made from recorded measurements and observations; therefore, the primary focus of assessment should be to translate the data represented on diagrams, tables, and graphs. However, appropriate assessments should also require students to summarize diagrams, tables, and graphs made from recorded data; or explain information in diagrams, tables, and graphs.




Fourth Grade

Science Module 

4-1.6
Scientific Inquiry
Lesson A
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From the South Carolina Science Support Documents:

Indicator 4-1.6: Construct and interpret diagrams, tables, and graphs made from recorded measurements and observations.

Taxonomy Level: 

Understand Conceptual Knowledge (2.7 and 2.1)

Previous/Future knowledge: In previous grades, students have used tools (specific to each grade) to accurately gather appropriate data. 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 5th grade (5-1.5), students will construct a line graph from recorded data with correct placement of independent (manipulated) and dependent (responding) variables. This is the first time that students have constructed their own diagrams, tables, and graphs.

It is essential for students to construct simple diagrams, tables and graphs (such as pictographs, bars, or lines) from recorded measurements and observations.

A diagram is a drawing or illustration that communicates information visually. Diagrams should contain the following:

· A title or description of the object or item modeled by the diagram telling what the drawing or illustration is about

· Labels of the main points of information that help identify what is in the drawing or illustration

· A caption that explains the drawing or illustration.

A data table is used to organize data collected in an experiment so that it can be read easily.

· A data table should be planned before the investigation starts.

· Consider the purpose of the table, the kind and number of items to be included in the table, the number of times a measurement will be made, and the units to be used.

· Data tables are often organized in columns and rows. The columns should have headings that show the quantity and unit of the data in that column.

· The manipulated variable is listed in the column on the left side. The responding variable is listed in the column(s) on the right side.

· If qualitative data is to be gathered, include enough space to write the observations.

Graphs are visuals used to compare data. Graphs show not only information but also relationships between the data. Graphs should include:

· a labeled x-axis (with a manipulated variable) and y-axis (with a responding variable) with appropriate units

· a scale on each axis that is appropriate for the data being graphed

· a title related to the data being graphed

Different types of graphs show different types of information.

· Pictographs use pictures of objects to show quantities.

· Bar graphs are often used to compare the quantities of different qualitative factors.

· Line graphs are often used when quantitative data is collected over time.

· Line graphs show how quantitative data changes over time or relationships between manipulated (changing) variable and responding (resulting) variable.

NOTE TO TEACHER: Students should be plotting data on graphs that already contain the increments for the given data sets. Constructing graphs in 4th grade should be limited to labeling the variables on the x-axis and y-axis and plotting data. Graphs should include increments and titles.

It is also essential for students to interpret data displayed in diagrams, tables, and graphs (pictographs, bar, line, or circle).

· Diagrams can be used to identify specific parts or how they work, sequence of events, how things are alike and different, or the relationship among objects or events.

· The lines on a line graph show the pattern of changes at a glance.

· The length of the bars on a bar graph shows the quantity or amount of the qualitative factors.

· Circle graphs show parts of a whole. They make it easy to tell which is the biggest, which is the next biggest, and so on.

It is not essential for students to construct circle graphs. Students do not need to determine the increments for nor provide a title for a graph.

Assessment Guidelines:

One objective of this indicator is to construct diagrams, tables, and graphs made from recorded measurements and observations; therefore, the primary focus of assessment should be to arrange information recorded from measurements and observations correctly onto the appropriate display as listed in the indicator. However, appropriate assessments should also require students to identify the correct placement of variables on graphs and data tables; identify the parts of diagrams; compare data tables with appropriate graphs or diagrams; or exemplify types of graphs.

Another objective of this indicator is to interpret diagrams, tables, and graphs made from recorded measurements and observations; therefore, the primary focus of assessment should be to translate the data represented on diagrams, tables, and graphs. However, appropriate assessments should also require students to summarize diagrams, tables, and graphs made from recorded data; or explain information in diagrams, tables, and graphs.

Teaching Indicator 4-1.6: Lesson A – “Constructing and Interpreting Tables, Diagrams and Graphs”
Instructional Considerations:

The investigation in this module builds on module 4-1.3 and 4-1.5 by allowing the students to develop further understanding of electromagnets and the factors that affect its strength. Although the content of the module deals with electricity and magnetism, the primary focus is inquiry. Our state standards require that inquiry be used in the teaching of all science content standards.
During this activity, students will focus on creating detailed diagrams, develop data tables and graph data on a line graph. A diagram is a drawing or illustration that communicates information visually. All diagrams should contain a title or description of the object or item modeled by the diagram telling what the drawing or illustration is about, labels of the main points of information that help identify what is in the drawing or illustration and a caption that explains the drawing or illustration.

A data table is used to organize data collected in an experiment so that it can be read easily. Data tables should be planned before the investigation starts.  They are often organized in columns and rows. The columns should have headings that show the quantity and unit of the data in that column. In constructing a data table, the manipulated variable is listed in the column on the left side. The responding variable is listed in the column(s) on the right side. Below is an example of the type of data table students should construct during this investigation.
	Nails
	Trial 1

# of clips
	Trial 2

# of clips
	Trial 3

# of clips
	Average of all three trials

	6-penny
	
	
	
	

	10-penny
	
	
	
	

	20-penny
	
	
	
	

	40-penny
	
	
	
	

	60-penny
	
	
	
	


Graphs are visuals used to compare data. In this investigation, students will construct a line graph. Line graphs show not only information but also relationships between the data. Line graphs should include a labeled x-axis (with a manipulated variable) and y-axis (with a responding variable) with appropriate units, a scale on each axis that is appropriate for the data being graphed and a title related to the data being graphed. It is important that the teacher provides several models of constructing a line graph and allowing the students to interpret them before they are asked to construct one of their own. At the fourth grade level, constructing graphs should be limited to labeling the variables on the x-axis and y-axis and plotting data. 
This lesson is an example of how a teacher might address the inquiry indicators while exploring the Properties of Light and Electricity standard for fourth grade. The FOSS Magnetism and Electricity kit provides an opportunity for conceptual development of the concepts within the inquiry standard.

Lesson Preparation: Make a copy for each student of the “Electromagnet Directions” handout, the “Investigation Planner” handout and the “Nail Size and Electromagnet Strength” graph located at the end of this lesson. 

Make a copy for each student of the “Factors that Affect Electromagnet Strength – Size of Nail Assessment” handout located at the end of this lesson. Cut the answers off of the bottom of each sheet.

Strip both ends of each of the wires. This can be done with wire strippers or pliers.

This lesson is adapted from the Anderson 5 Curriculum.
Misconceptions:

· Batteries have electricity inside them.
· All metals are attracted to a magnet.
· All silver colored items are attracted to a magnet.
· All magnets are made of iron. 
· Larger magnets are stronger than smaller magnets.
Safety Note(s):

· Review the class safety poster with the students.

· Remind students that the items they are using in this investigation are tools and should not be used to harm others.

· Safety goggles should be worn during this investigation.

Lesson time:

3 days (1 day equals 45 minutes)
Materials Needed:

· D-cell batteries (1 per group of 3-4 students)

· Electrical tape strips (10 per group of 3-4 students)

· 24-guage wire – 150cm in length, stripped on both ends (1 per group of 3-4 students)

· Small paper clips (25 per group of 3-4 students)

· 6-penny nails (1 per group of 3-4 students)

· 10-penny nails (1 per group of 3-4 students)

· 20-penny nails (1 per group of 3-4 students)
· 40-penny nails (1 per group of 3-4 students)

· 60-penny nails (1 per group of 3-4 students)

· “Investigation Planner” handout (1 per student)

· “Nail Size and Electromagnet Strength” graph (1 per student)
· “Factors that Affect Electromagnet Strength – Size of Nail Assessment” handout (1 per student)

· “Electromagnet Directions” handout (1 per student)
· “Nail Size and Electromagnet Strength” graph (1 per student)
· 3” X 5” Index cards (1 per group of 3-4 students) 

· Chart paper

· Markers

· Student science notebooks 
· Pencils
Focus Question:

· How does the size of the nail used for the iron core in an electromagnet affect the strength of the electromagnet as measured by the number of paper clips it will pick up?

Engage:

1. Have the students to use their science notebooks to recall the investigation completed in Module 4-1.3/4-1.5 where they tested how the number of wraps affected the strength of an electromagnet. Ask what conclusion they reached in the investigation.
2. Review with the students the meaning of the following terms:
· Scientific investigation

· Fair test
· Controlled variable
· Manipulated variable
· Responding Variable
· Observations
· Inferences
· Predictions
· Diagrams
· Data tables
· Line graphs
3. Write the focus question on the board and explain to the students that today they will test another factor that may affect the strength of an electromagnet and that is nail size.
Explore:
Day One

1. Divide the students into groups of 3-4. Give each group a D-cell battery, a wire, a 6-penny nail, an index card and two strips of electrical tape. 
2. Write the sizes of the nails on the board and explain to the students that these are the sizes of the nails they will test. Show them each nail as you name its size. Tell them that they will use 20 wraps with each nail they use during the investigation. 
3. Give each student a copy of the “Electromagnet Directions” handout and the “Investigation Planner” handout. (Note: Have students tape both handouts into their science notebooks for easy access.)
4. Explain to the students that this day will be a planning and preparation day for the investigation.
5. Review what is required on the Investigation Planner handout and allow time for each group to complete the sheets. Move from group to group to assist as needed. (Note: It is important for each student to have their own copy of the handout. The group’s answers to the questions should be the same but, by requiring it of all students, each student is held responsible for the work.)
6. Lead a whole class discussion of the student’s answers to the questions on the Investigation Planner. Allow groups time to add to/correct their sheets, if needed.
7. Once the sheets are completed, have the groups construct the electromagnet with the 6-penny nail.
8. Explain to the students that they will be conducting the tests tomorrow and have the students place their electromagnets in the classroom science materials area. Have them to put an index card with their names or group name beside their electromagnet.
Explore:
Day Two

1. Review the focus question with the students. Have each group to review their investigation planner. 
2. Remind students how to construct a data table and have them construct a table for the investigation in their science notebooks. An example of the data table that they should construct can be found in this lesson under “Instructional Considerations”.  Monitor the students as they work.
3. Allow the groups to retrieve their electromagnet. Give each group a 10-penny nail, a 20-penny nail, a 40-penny nail, a 60-penny nail, 25 small paper clips and 8 strips of electrical tape.
4. Have the groups begin the investigation. Move among the groups to promote thinking with questions such as:
· What is the manipulated variable you are testing?
· What is the responding variable?
· What are the controlled variables?
· How is what we are doing a fair test?
· What are you finding with regard to how the size of the nail affects the electromagnet strength?
· What was your group’s prediction about this investigation? Is your prediction proving to be correct? Why?
5. Once the students have completed the investigation, have them to complete a diagram of their electromagnet in their science notebooks. Remind them that a diagram should include labels.
6. Have the students return the materials to the classroom science area.
Explain:

1. Review the elements of a line graph with the students. Give each student a copy of the ““Nail Size and Electromagnet Strength” graph and have them complete a line graph to display the data they collected during the investigation. Monitor the students closely as they complete their graphs.
2. Collect class data on a sheet of chart paper. Have each group share their average number for each size nail and record it on the chart.
3. Lead a class discussion on the results of their investigation. Ask questions such as:
· What does the data on the chart tell us about nail size and the strength of an electromagnet?
· How was this investigation a fair test?
· What was the manipulated variable? What was the responding variable? What were the controlled variables?
· What observations did you make?
· What inferences can we draw from our investigation?
· What conclusion can we make?
· What was your prediction for the outcome of the investigation? Did your prediction prove to be correct?
· What do you think would happen with a smaller nail? Why? What do you think would happen with a larger nail? Why?
4. Have the students to write a conclusion for the investigation in their science notebooks.
Extend:

1. Bring the class together for a group discussion and review of the terms:
· Scientific investigation

· Fair test
· Controlled variable
· Manipulated variable
· Responding Variable
· Observations
· Inferences
· Predictions
· Diagrams
· Data tables
· Line graphs
2. Give each student a copy of the sheet “Factors that Affect Electromagnet Strength – Size of Nail Assessment”. Allow them ample time to complete the sheet. 
3. Allow students to self-check their answers by giving them the answer strips from the bottom of the page. (Note: Cutting the answers from the sheet is part of the lesson preparation under “Instructional Considerations” found above in this module.)
4. Review the sheet with the students by discussing each of the statements and the correct answers.
Electromagnet Directions
[image: image3.emf] 

2  


1. Begin the construction of the electromagnet by wrapping the wire 20 times around the nail. You should leave enough length at each end of the wire so that you can attach the ends to the battery and move the nail to an upright position.

2. Attach the end of the wires to the battery or batteries. Use the electrical tape to secure the ends of the wire to the battery.
3. You are now ready to begin your investigation with the electromagnet. Listen for further directions from your teacher.

Investigation Planner
1. What question will we answer?
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
2. What do we predict will happen?

____________________________________________________________________________________________________________________

3. What variable have we chosen to test as our manipulated variable?
____________________________________________________________________________________________________________________

4. What will be the responding variable?
____________________________________________________________________________________________________________________

5. What variables must we keep controlled in order to conduct a fair test?
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

6. What equipment and materials will we need?
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

7. What will we measure?
____________________________________________________________________________________________________________________

8. What will we count?
____________________________________________________________________________________________________________________

9. What will we observe?
______________________________________________________________________________________________________________________________________________________________________________
Factors that Affect Electromagnet Strength – Size of Nail Assessment

Identify each of the statements as qualitative observation, quantitative observation, prediction, or inference and write your answer on the line beside each statement.

1. An electromagnet that uses a AA battery is weaker than one that uses D battery. ________________________________________________________
2. The wire coils are in the shape of a spiral. _____________________________
3. We had ten wraps of the wire on our electromagnet. ____________________
4. If we add more wraps, the electromagnet will be stronger. ________________
5. The battery is in the shape of a cylinder. ______________________________
6. The motor in a small toy stopped working.  I think that the battery probably went dead. _____________________________________________________
Identify each of the following as manipulated variable, responding variable, or controlled variable and write your answer on the line below the statement.

7. One D-cell battery was used in each electromagnet. 

_______________________________________________________________
8. Five different sized nails were used. 
______________________________________________________________
9. My electromagnet with the small nail picked up 3 paper clips. 
_______________________________________________________________
10. We wrapped the nail 20 times for each trial.
_______________________________________________________________
***********************************************************

Answers

1. inference

2. qualitative observation

3. quantitative observation

4. prediction

5. qualitative observation

6. inference

7. controlled variable

8. independent variable

9. dependent variable

10. controlled variable

Nail Size and Electromagnet Strength
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Standard 4-1: The student will demonstrate an understanding of scientific inquiry, including the processes, skills, and mathematical thinking necessary to conduct a simple scientific investigation.





Indicator 4-1.6: Construct and interpret diagrams, tables, and graphs made from recorded measurements and observations.





Other indicators addressed: 


4-1.1: Classify observations as either quantitative or qualitative.


4-1.2: Use appropriate instruments and tools (including a compass, an anemometer, mirrors, and a prism) safely and accurately when conducting simple investigations.


4-1.3: Summarize the characteristics of a simple scientific investigation that represent a fair test (including a question that identifies the problem, a prediction that indicates a possible outcome, a process that tests one manipulated variable at a time, and results that are communicated and explained).


4-1.4: Distinguish among observations, predictions, and inferences.


4-1.5: Recognize the correct placement of variables on a line graph.


4-1.7: Use appropriate safety procedures when conducting investigations.


4-5.9: Summarize the properties of magnets and electromagnets (including polarity, attraction/repulsion, and strength).
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