
SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL 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

	4-1.3: 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).
4-1.5: Recognize the correct placement of variables on a line graph.
	SC Science Standards Support Guide Resource List

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

	See Science Module 4-1.3/4-1.5

 
	From the South Carolina Science Support Documents for Indicator 4-1.3:

The objective of this indicator is to summarize the characteristics of a simple scientific investigation that represent a fair test; therefore, the primary focus of assessment should be to give major points about the steps of a scientific investigation as listed in the indicator. However, appropriate assessments should also require students to identify individual parts of an investigation that make a fair test; recognize parts of a simple scientific investigation; explain why only one variable is manipulated in a fair test; exemplify investigations that represent a fair test; or classify or identify a variable as manipulated or controlled.

From the South Carolina Science Support Documents for Indicator 4-1.5:

The objective of this indicator is to recognize the correct placement of variables on a line graph; therefore, the primary focus of assessment should be to identify the location of the manipulated and the responding variables on the axes of a line graph.



Fourth Grade

Science Module 

4-1.3 and 4-1.5
Scientific Inquiry

Lesson A

From the South Carolina Science Support Document:

Indicator 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).

Taxonomy Level: 
Understand Conceptual Knowledge (2.4-B)
Previous/Future knowledge: In 1st grade (1-1.3), students carried out simple scientific investigations when given clear directions. In 2nd grade (2-1.1), students carried out simple scientific investigations to answer questions about familiar objects and events. In 3rd grade, students explained why similar investigations might produce different results (3-1.7) and generated questions such as “what if?” or “how?” about objects, organisms, and events in the environment and use those questions to conduct a simple scientific investigation (3-1.3). In 5th grade, students will identify independent (manipulated), dependent (responding), and controlled variables in an experiment (5-1.2) and will plan and conduct controlled scientific investigations, manipulating one variable at a time (5-1.3). In 7th grade (7-1.3), students will explain the reasons for testing one independent variable at a time in a controlled scientific investigation.

It is essential for students to know the characteristics of a simple scientific investigation that represent a fair test.

· A fair test is one in which only one factor is changed or tested in the experiment so that it can be determined whether or not that factor affected the results.

· Variables are factors that can affect the results of an experiment. Before an investigation begins, the variables that could affect the results must be identified. Then it should be determined which one variable to change or test and which conditions should be kept the same in the experiment.

· A manipulated variable is the one factor that is changed or tested by the person doing the investigation.
· A responding variable is the result of, or response to, the changing of the manipulated variable.

In a simple scientific investigation the following steps should be included:

· Identify a testable question (tests one variable) that can be investigated.

· Do some simple research about the topic.

· State a prediction that answers the question based on your research.

· Design an experiment to test the prediction.
· List the materials needed to conduct the experiment.

· List the steps to be followed to set up a fair test.
· Record and organize data (observations) in tables, graphs, or charts.

· Study the data in the tables, graphs, or charts to figure out what the data means.
· Explain the results (response to the manipulated variable).
· Compare the results to your prediction.
It is not essential for students to identify a manipulated variable as the independent variable or recognize the responding variable as the dependent variable in an investigation.

Assessment Guidelines:

The objective of this indicator is to summarize the characteristics of a simple scientific investigation that represent a fair test; therefore, the primary focus of assessment should be to give major points about the steps of a scientific investigation as listed in the indicator. However, appropriate assessments should also require students to identify individual parts of an investigation that make a fair test; recognize parts of a simple scientific investigation; explain why only one variable is manipulated in a fair test; exemplify investigations that represent a fair test; or classify or identify a variable as manipulated or controlled.

From the South Carolina Science Support Documents:
Indicator 4-1.5: Recognize the correct placement of variables on a line graph.

Taxonomy Level: 
Remember Factual Knowledge (1.1-A)
Previous/Future knowledge: In 2nd grade (2-1.3), students represented and communicated simple data and explanations through drawings, tables, pictographs, and bar graphs. This is the first time that students have been introduced to variables in relation to graphs. In 5th grade, students will identify independent (manipulated), dependent (responding), and controlled variables in an experiment (5-1.2) and will construct a line graph from recorded data with correct placement of independent (manipulated) and dependent (responding) variables (5-1.5). In 7th grade (7-1.5), students will explain the relationship 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 show the relationship between variables in an investigation.

· A manipulated variable is the factor that is changed in an investigation.

· The manipulated variable is always located on the x-axis.

· A responding variable is the result or response to the manipulated variable.

· The responding variable is always located on the y-axis.

NOTE TO TEACHER: Students will construct line graphs in 4-1.6.

It is not essential for students to identify variables as independent or dependent.

Assessment Guidelines:

The objective of this indicator is to recognize the correct placement of variables on a line graph; therefore, the primary focus of assessment should be to identify the location of the manipulated and the responding variables on the axes of a line graph.
Teaching Indicator 4-1.3: Lesson A – “Scientific Investigations”
Instructional Considerations:

In this module students will be guided into conducting a simple scientific investigation involving electromagnets. They will come to understand that a fair test is one in which only one factor is changed or tested in the experiment so that it can be determined whether or not that factor affected the results. They will identify variables as factors that can affect the results of an experiment and that before an investigation begins, the variables that could affect the results must be identified. During the investigation, they will identify the manipulated variable, the responding variable and controlled variables.
An understanding of data tables will be developed during the experience. Through the use of student collected data and teacher modeling, the students will learn the correct use of a line graph and the proper construction of this type of graph.
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:
· Create four pieces of chart paper that can be used to construct a line graph. The charts should resemble the image below.

            Title ___________________________________________________

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


                     ______________________________________________________
· Create a model of an electromagnet using the student directions found at the end of this lesson. An image of an electromagnet can be found on that handout.

· Strip both ends of all wires to be used in this module. That can be done with wire strippers or pliers.

· Make copies of the student handout “Electromagnet Directions” found at the end of this lesson. Each student should have a handout.

Lesson Note: Do not use aluminum nails for this investigation.
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:

· Wires – 24 gauge – 150 cm. (1 per group of four students)
· Wires – 20 gauge – 150 cm (1 per group of four students)
· D-cell batteries (2 per group of four students)
· Small nails (1 per group of four students)
· Large nails (1 per group of four students)
· Small paper clips (25 per group of four students)
· Large paper clips (25 per group of four students )
· Electrical tape (2 pieces per student)
· Student handout “Electromagnet Directions” (1 copy per student)
· Chart paper
· Markers
· Student science notebooks
Focus Questions:

· How does the number of times a wire is wrapped around an iron core of an electromagnet affect the strength of the electromagnet, as measured by the number of paper clips it will pick up?

· What is a fair test in science?
Engage:

1. Review the students understanding of magnets from second grade. Ask:

· What materials do magnets attract?

· What are some materials that do not have magnetic properties?

· How do we use magnets in our everyday lives?

2. Explain that today they will do further explorations with magnetism.
3. Review what qualitative observations and quantitative observations are. (See module 4-1-1 for further explanation and experiences.)

4. Begin a discussion of the idea of fairness by asking the students to share their ideas of what being “fair” to someone means. Ask questions such as:
· What does being fair to someone mean?

· Describe a situation when someone is being unfair.

· Describe a situation when someone is acting fairly.

5. Explain to the students that in today’s investigation they will explore the idea of fairness in science as they learn about the factors that affect the strength of an electromagnet.
Explore:

Day One

1. Divide the class into cooperative groups of four. Provide each group two different size nails, two different size wires, two D-cell battery, 25 paper clips and two pieces of electrical tape.
2. Give each student a copy of the handout titled “Electromagnet Directions” located at the end of this lesson.
3. Allow the students ample time to create their electromagnets. Move from group to group to ensure that they are constructing their electromagnets correctly.
4. Explain to the students that they will now conduct an experiment with their electromagnets by determining how many paper clips the magnets will attract.
5. Using your model, show the students how to dip the magnet into the pile of paper clips and raise it from the pile to find the number it will attract. Tell them to move the electromagnet away from the pile after the paper clips are attached and then to remove the clips and count the number that the electromagnet held.

6. Remind the students that in science we do multiple trials to get accurate data. Instruct them to do three trials, record each trial in their science notebooks and then find the average of the three trials.

7. Allow ample time for exploration.

Explain:

1. Have the group reporter from each group to give the average number of paper clips their electromagnet was able to attract and hold. Record the numbers on chart paper. There should be a wide range of numbers due to all of the variables that were not controlled during the experimentation.
2. Ask the students what could have caused the differences in the numbers they reported. Write their responses on chart paper. Encourage thinking, if needed, by asking questions such as: 
· Did we all use the same size wire? (Write “wire size” on the chart.)
· Did we all use the same number of batteries? (Write “number of batteries” on the chart.)
· Did we all use the same size paper clip? (Write “paper clip size” on the chart.)
· Did we all use the same size nail? (Write “nail size” on the chart.)
· Did we all wind the wire around the nail the same number of times? (Write “number of winds” on the chart.)
· Are you sure the batteries are full strength? (Write “battery strength” on the chart.)
3. Explain to the students that all of the things listed on our chart are “variables” that affect this experiment. Tell them that, in order for us to be able to compare our data, we need to control as many of these variables as possible. That way we can focus on changing one variable which we call the manipulated variable to see how it affects one variable which we call the responding variable. 
4. Develop the idea of a fair test in science with the students. Explain that when we control all variables except the responding variable in an experiment we can compare our data with one another. Scientists need accurate data to look for patterns to answer questions.
5. Create a “fair test” for this investigation. Explain to the students that the manipulated variable will be the number of winds and the responding variable will be the number of paper clips the electromagnet will hold. To control other variables everyone will use the large nail, the large wire (24-gauge), one battery, and the small paper clips. Tell them that you will test the batteries to make sure they are full strength. Write the manipulated, responding and controlled variables on chart paper for the continuation of the investigation tomorrow.
Explore:

Day Two:

1. Review the fair test that was designed in the previous experiment. Give each group of four students one D-cell battery, one 24-gauge wire, two pieces of electrical tape, a large nail, and 25 small paper clips.

2. Ask the students the focus question about the number of wraps and magnet strength (found at the beginning of this lesson).

3. Explain to them that they will test the electromagnet with 10 wraps, 20, wraps and 30 wraps and that they will do three trials for each number of wraps and find the average for the three trials.

4. Instruct the students to create a data table in their science notebooks to record their data. The table should resemble the one below.
	# of Wraps (coils)
	Trial 1

# of clips
	Trial 2

# of clips
	Trial 3

# of clips
	Average of all three trials

	10 wraps
	
	
	
	

	20 wraps
	
	
	
	

	30 wraps
	
	
	
	


5. Have each group create an electromagnet. (You may wish to have them review the handout on constructing an electromagnet from the previous lesson.) 

6. Have them conduct the trials for 10 wraps and record the data on their table.
7. Have each group report their data for the average number of clips held with 10 wraps and record their numbers on chart paper. Discuss their results.

8. Now have the students test 30 wraps. Record these results on chart paper. Discuss the results. 

9. Explain to the students that when we make a prediction in science it should be based on previous data or background experiences. Tell them that because we have data on 10 wraps and 30 wraps we can make an accurate prediction for 20 wraps.
10. Have each group write a prediction for 20 wraps in their science notebooks. Allow them to test 20 wraps and record the data in their notebooks.
11. Record their data on the chart.
Explain:

1. Bring the students to the class gathering area and discuss their data tables in their notebooks. Explain to them that:

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

· When a data table is to be constructed, they need to 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.
2. Discuss the pattern of the data with the students. Ask: “What happened to the number of paper clips the electromagnet was able to hold as the number of wraps was increased?”
3. Review types of graphs and their use with the students. You may want to have examples of each type of graph.
· 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.
4. Explain to the students that the data they collected today can be displayed in a line graph because it shows the relationship between manipulated and responding variables.

5. Using one of the graphs you have on chart paper, demonstrate how to create a line graph using one group’s data. As you create the graph make sure that the students understand that:
· A manipulated variable is the factor that is changed in an investigation.

· The manipulated variable is always located on the x-axis.

· A responding variable is the result or response to the manipulated variable.

· The responding variable is always located on the y-axis.
6. Using the second graph you created on chart paper, have the students to assist you in creating a line graph of another group’s data. (Note: It is very important that the teacher model and explain line graphs and how they are created in order for students to be able to construct their own graphs.)
7. Review the meanings of a fair test in science, manipulated variables, controlled variables and responding variables.
8. Discuss the observations that were made during this investigation and whether those observations were quantitative or qualitative.
9. Discuss what happens to the strength of an electromagnet as the number of wraps increases.
Extend:

1. Review the ideas of a fair test, manipulated variable, responding variable and controlled variable with the students.
2. Ask: “What do you predict will happen to the number of paper clips an electromagnet will hold if the size of the wire is changed?” Have them write their predictions in their science notebooks.
3. Have the children discuss the manipulated variable, the responding variable and the controlled variables if they were to investigate how the size of the wire would affect the strength of an electromagnet.
4. Explain to them that today they will test their electromagnets with the size of the wire as the manipulated variable.
5. Give each group of four students a D-Cell battery, a 20-guage wire, a 24-guage wire, a large nail, two pieces of electrical tape, and 25 small paper clips. 
6. Allow them to construct their electromagnet using one of the wires and 20 wraps. Have them to create a data table for this investigation in their science notebooks. It should resemble the data table below.
	Wire Size
	Trial 1

# of clips
	Trial 2

# of clips
	Trial 3

# of clips
	Average

# of clips

	20-guage
	
	
	
	

	24-guage
	
	
	
	


7. Give the children ample time to explore and enter their data onto the table.
8. Have the students to return materials to the science storage area.

9. Ask each group to share their data and record it on chart paper.

10. Using one of the groups data, have the children to assist you in creating a line graph. 

11. Review all parts of the graph as you construct it.

12.  Discuss their conclusions about how the size of the wire affects the strength of an electromagnet. Ask if their predictions were correct and why or why not.
13. Remind them that a prediction is based on data or prior experiences and is not just a guess.
Pictograph
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Electromagnet Directions

1. Discuss the design of your electromagnet with your group. It may resemble either of the pictures above. Decide what size wire you will use, how many batteries you will use, what size nail you will use and what size paper clip you will use.
2. Begin the construction of the electromagnet by wrapping the wire 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.

3. Attach the end of the wires to the battery or batteries. If you choose to use two batteries, line them up so that a “+ end” of one battery is touching the “– end” of the other battery. Use the strips of electrical tape to attach the wires to the battery or batteries.

4. You are now ready to begin your investigation with the electromagnet. Listen for further directions from your teacher.

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 4-1.3: 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).





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





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.


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


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


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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