
SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	Third Grade Science

	Recommended  Days of Instruction:  3     (one day equals 45 min)

	Standard(s) addressed:  3-1

	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

	3-1.3 Generate 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.

	SC Science Standards Support Guide

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

	See Module 3-1.3 

 
	From the South Carolina Science Support Document:

The objective of this indicator is to generate questions such as “what if?” or “how?” about objects, organisms, and events in the environment; therefore, the primary focus of assessment should be to create or devise appropriate questions for a simple scientific investigation.  However, appropriate assessments should also require students to identify an appropriate question that could be investigated.
Another objective of this indicator is to use generated questions to conduct a simple scientific investigation; therefore, the primary focus of assessment should be to apply carry out investigation procedures that answer the question.  However, appropriate assessments should also require students to predict the outcome of an investigation; identify appropriate tools for an investigation; identify appropriate steps needed to answer a question; identify observations related to an investigation; or infer (or draw conclusions) from the results of an investigation.


Third Grade

Science Module 

3-1.3
Conducting simple scientific investigations 
Lessons A - B

From the South Carolina Science Support Documents:

Indicator 3-1.3: Generate 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.

Taxonomy Level: 
Create and Apply Conceptual Knowledge (6.1-B and 3.2-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. Students will make a prediction and compare results in 3-1.4. In 5th grade (5-1.1), students will identify questions suitable for generating a hypothesis. In 7th grade (7-1.2), students will generate questions that can be answered through scientific investigations. In 8th grade (8-1.4), students will generate questions for further study on the basis of prior investigations.

It is essential for students to create their own questions through exploration, observations, or just curiosity about objects, organisms, and events in the environment. These questions can ask things such as “what”, “when”, “where”, “why” or “how”. Not all of these questions lead to scientific investigations, but they may be used to gain information that would then lead to a testable question.

A testable question is one in which an experiment is needed to find the answer.

Testable questions will then be used to conduct a simple scientific investigation such as:

· What if an object is pushed with different strengths?

· What if plants were watered with salt water?

· What affects the time it takes ice to melt?

· How does changing the length of an instrument string affect its pitch?

· How does camouflage help an animal survive in its habitat?

NOTE TO TEACHER: Not all questions are scientific questions that can lead to a scientific investigation. Questions such as “What is a plant?” or “How far away is the Sun?” do not lend themselves to the steps involved in conducting simple scientific investigations. The type of investigation will vary depending on the question being asked.

Steps for conducting a simple scientific investigation may be:

1. Ask the question to be investigated

2. Make a prediction (possible answer to the question)

3. Decide what materials are needed for the experiment

4. List steps to carry out the experiment that will test (change) only one factor or relationship; all other factors must be kept the same.

5. Record observations and organize the data as the experiment is carried out

6. Communicate the results or infer meaning from the data

NOTE TO TEACHER: Students can record data in prepared charts, tables, and graphs in order to make it easier to explain the results.

It is not essential for students to identify variables as manipulated or responding variables, but the term “variable” might be introduced as a factor that is changed in the investigation.

Assessment Guidelines:

The objective of this indicator is to generate questions such as “what if?” or “how?” about objects, organisms, and events in the environment; therefore, the primary focus of assessment should be to create or devise appropriate questions for a simple scientific investigation. However, appropriate assessments should also require students to identify an appropriate question that could be investigated.

Another objective of this indicator is to use generated questions to conduct a simple scientific investigation; therefore, the primary focus of assessment should be to apply carry out investigation procedures that answer the question. However, appropriate assessments should also require students to predict the outcome of an investigation; identify appropriate tools for an investigation; identify appropriate steps needed to answer a question; identify observations related to an investigation; or infer (or draw conclusions) from the results of an investigation.

Teaching Indicator 3-1.3: Lesson A “Generating Questions”
Instructional Considerations:
This lesson provides an introduction to scientific ways of thinking that students should practice and refine as they explore various units of study throughout the school year. It introduces students to the inquiry skill of generating questions that serve as the basis for conducting simple scientific investigations.  Students will achieve this skill through a series of activities designed to scaffold their understanding and develop their abilities.
The goal of this lesson is to help students understand that even though we all ask questions about the world we live in, scientists ask questions in ways that are testable. Testable questions are specific and can be tested directly. The intention is to introduce students to the idea that scientists identify a problem and ask testable questions so they can conduct investigations in an attempt to reach an answer based on the evidence they collect and analyze.  
Teachers can adapt this lesson by using other appropriate content relevant to students in the third grade.  For example, having students generate testable questions about plants, animals, earth materials, etc., would also be important in helping them acquire and apply the skill.  

Misconceptions:

None noted.  
Safety Note(s):

No safety concerns were noted for this lesson.
Lesson time: 

One-Two days (1 day equals 45 minutes)
Materials Needed:

· Chart paper or white board
· Markers

Focus Question:

What makes a good question to a scientist?  

Engage:

1. Write the focus question on the board and have students record and respond to the question in their science notebooks.

2. Have students share their responses with the rest of the class and record their responses on the board.

3. Explain that scientists ask questions to get answers but they must ask their questions in ways that can be tested through a scientific investigation which means some questions are more easily answered than others.  

4. Tell the students they are going to be thinking more about the kinds of questions scientists use as they continue the lesson today.

Explore:

1. Give each student pair a collection of different types of seeds to observe.

2. Have them work with their partner to generate and record questions they have about the seeds in their science notebooks. 

3. Monitor students as they work and ask questions and/or provide feedback as needed to help students.  

Explain:

1. Label a sheet of chart paper “Questions” and place it at the front of the room and have students share their questions with the class and record them on the chart paper for the class to see.  

2. Have the rest of the class check the questions they recorded in their science notebooks to see if they have the same question and if so, put a checkmark beside it showing that it’s been shared.  

3. Continue sharing until students have shared all their different questions they came up with.  

4. Tell students that scientists ask questions about objects, organisms, and events in the natural world that can be answered through investigations that require experiments, observations, or surveys. 

5. Explain further that questions are answered after collecting and analyzing the evidence from the investigation.  

6. Say, “As I look at the questions you have, I’m wondering if we might be able to use any of these to conduct a science investigation?” 

7. Explain to students that there are different kinds of questions and write an example of each on the board.  (Some questions may require research to find the answer such as “What is a plant?” while other questions may not be measureable, such as “How big is the universe?”  Other questions may depend on personal preference such as, “What is your favorite ice cream?”  Some questions require an investigation to find an answer, such as “How does the amount of water affect the growth of a corn plant?”.)

8. Emphasize that only testable questions, or questions that need an investigation to find out the answer, are used to conduct science investigations.  
9. Ask students which of the examples written on the board is testable and give them time to respond.

10. Circle the question, “How does the amount of water affect the growth of a corn plant?” and tell students this is an example of a testable question because they could conduct an investigation to find an answer. 
11. Tell the students they are going to work with a partner to identify more testable questions.

Extend:

1. Have students get into pairs and look at the list of questions they shared. 

2. Ask “Which of the questions that we listed can we conduct an investigation to find an answer to the question?” (Students may think “All” so it’s important to make sure students see that some questions may be too broad or big or may only require research to find an answer.) 
3. Have students work with their elbow partner for 10-15 minutes to identify the questions they think can be answered by conducting an investigation.

4. Monitor students as they work in their pairs and provide assistance as needed.

5. Call on random students to identify the questions they think need an investigation to find an answer to the question and engage all students in discourse by asking other students if they agree with the response given and why they think so.  

6. Circle the questions that are testable and require an investigation to find an answer.  

7. Have students look at the questions that were not circled and determine if the question might be changed so it is testable. (Note: Not all questions can be turned into testable questions so it’s important to help students distinguish why some questions cannot be changed while others can be.)

Evaluate: 

1. Have the students get into groups of three and discuss the question, “What makes a good question to a scientist?”  
2. Give students seven-ten minutes to dialogue about the question with their group members.

3. Have students turn to a new page in their science notebooks and respond to the question.   

4. Monitor students as they write and provide assistance as needed. 

5. Take up students’ science notebooks when they complete their writing and provide feedback/assistance as needed to ensure students continue to develop the concept of generating testable questions.  
Teaching Indicator 3-1.3: Lesson B “Conducting Scientific Investigations”
Instructional Considerations:

This lesson introduces students to the inquiry skill of conducting simple scientific investigations which students achieve through a series of activities designed to scaffold their understanding and develop their abilities.

The goal of this lesson is to help students understand that scientists identify a problem, ask testable questions and conduct scientific investigations in an attempt to reach an answer based on the evidence they collect and analyze. It is important for teachers to know that even though steps are provided in the support document, there is no one scientific method that students should use. It is for this reason the support document says “steps for conducting an investigation may be”. 
Teachers can adapt this lesson by using other appropriate content relevant to students in the third grade.  It is important for students to have numerous opportunities conducting scientific investigations to help them acquire and apply the skills needed to conduct scientific investigations.  
Misconceptions:

None noted.  

Safety Note(s):

Remind students to use all tools and materials safely.  It is important to monitor students as they work with the soil and seeds to ensure students do not eat or throw either.  Watch for students who may put the watermelon seeds in their nose, mouth, or ears. 
Lesson time: 

Two days (1 day equals 45 minutes) plus time every day to make observations
Materials Needed:

For each student: 

· Data Table document

· “Writing in Science: Conducting Investigations!” document

For groups of 2-3 students:

· Hand lenses 

· Rulers

· Measuring tapes

· 3 clear 9 oz cups

· Potting soil

· Watermelon seeds (or some other seeds with a short germination period)

· Water
Focus Question:

What steps are used to conduct a scientific investigation?  

Engage:

1. Show students different types of seeds and tell them you need their help in finding out how fast the seeds germinate.

2. Remind students that the first step in conducting an investigation is to have a testable question that can be answered by conducting an experiment.

3. Write “How does temperature affect the germination of seeds?” on the board and ask the students to explain if this is a testable question or not and why. 
4. Listen to several students’ responses and explain that as it is, it is not testable because it is so big and would take a very long time to test all seeds and would be difficult to manage.  

5. Engage the students in discourse about how they might make the question more specific such as suggesting that they test the temperature of the soil which can be altered by placing the containers in different locations.  

6. Ask students to suggest some ways they could revise the question to make it testable and record the revised questions on the board.  

7. Look at the board and select a question that is more specific and testable.  (For example, “Does soil temperature affect the germination of watermelon seeds?” would be a testable question that could be answered by conducting a scientific investigation.)
8. Explain to the students that they will be carrying out a scientific investigation to find an answer to the question over the course of the next couple of weeks.

9. Write the focus question on the board and have students record and respond to the question in their science notebooks.
Explore:

1. Remind students that scientists ask questions to get answers by asking questions in ways that can be tested through a scientific investigation.  

2. Have students record the question, “Does soil temperature affect the germination of watermelon seeds?” in their science notebook.  

3. Tell students that before scientists begin conducting an investigation, they first give a lot of thought to how they will carry out the investigation.  

4. Ask the students, “What are some possible outcomes of the investigation?” and give students time to think about and respond to the question and follow-up by asking students to explain why they think it might happen as they suggested. (Student responses should make sense and include watermelon seed germinating in room/warm/cold temperatures first or last or not germinating in the cold temperature, not being affected at all etc.)

5.  Have the students make a prediction as to what the outcome might be and record their prediction in their science notebooks.

6. Have students brainstorm the list of materials they will need to conduct the investigation and record those on the board.  (Materials students may suggest include a certain number of watermelon seeds, water, cups, soil, thermometers, three different locations with different temperatures such as room temperature place, cool place, and a warm place.)

7. Have students work with partners for 10-15 minutes to generate and record the steps to follow to conduct a scientific investigation to find out if different soil temperatures affect watermelon seeds germination.  

8. Monitor students as they work, pausing to ask questions and provide feedback as needed to help students think about their work.  

9. Have student pairs join together to form quads to share and compare the steps they recorded and compose one list that shows their best thinking.
10. Engage the students in whole group discourse to share the steps the class will need to follow to conduct the investigation and record the steps on the board.
11. Have one person from each team get a set of the materials (three cups, potting soil, six watermelon seeds, thermometer, cup of water) needed to set up the investigation and follow the identified steps to plant the seeds. 

12. Have students place the cups of soil and seeds in different locations and leave them their overnight to adjust to the temperature in the different locations.

13. Engage the students in dialogue about what they’ve learned so far about the steps they can use to conduct an investigation.

14. Have students return to the focus question in their notebooks and add any new thoughts they might have about the steps scientists use to conduct investigations.

Explain:

1. Explain to the students that in order to carry out an investigation that is fair, it’s important to test only one variable. 

2. Explain to students that variables are the factors that could have an effect on how the seeds germinate.  

3. Discuss with students some examples of variables that could have an effect on the germination such as amount of water, location, how many seeds are used, type of air, soil, water, kind of soil used, amount of sunlight, etc.

4. Ask the students, “Why is it important to only change one variable at the time?” and discuss the question with their elbow partners.   

5. Explain that if more than one variable was changed at the time it would be impossible to know which variable was responsible for the observed results. 
6. Ask students to identify all the variables that could have an effect on the investigation and have them record these in their science notebooks. (Some include number of seeds, environment, amount of water, cups, type of soil, type of seeds, location/temperature of soil, etc.)
7. Have students circle the one variable that will be changed or manipulated. (Temperature of soil)

8. Tell the students another important step scientists have to do before they begin an investigation is to determine how they will collect and organize the data they will collect as they conduct the investigation.

9. Engage the students in discourse and guide them as they decide how often they will need to make observations and how they will organize the data.  (Note: It’s suggested that the students use a data table to record observations twice daily, morning and afternoon if at all possible. Students will need to decide how many columns to make as well.  It’s important to help students think through how to determine how many columns they will use, etc.)
10. Have students draw the data table below in their notebooks and explain they will observe and record the observations in their notebooks for several days. (Note: If some students are not able to draw the data table, provide them a copy of the table and have them paste it into their student notebooks. If this is the first time students have conducted an investigation, use a class data chart to keep the data and have a class set of the cups and seeds.  The cups and seeds will provide an opportunity to model how to make observations using hand lenses and measure tapes.  It can also serve as a model on how to record data in a table and used later to point out key changes or patterns when composing the conclusion.)   

11. Engage students in dialogue about the steps scientists use to conduct investigations and have them return to their science notebooks and add any new thoughts or ideas they have.

Does soil temperature affect the germination of watermelon seeds?

	Location of Cup:
	Week 1 
Soil Temperature and Observations:

	
	Day

1
	Day 

2
	Day 

3
	Day

4
	Day

5

	Sample 1

___________
	___OF


	___OF


	___OF


	___OF


	___OF



	Sample 2

___________
	___OF


	___OF


	___OF


	___OF


	___OF



	Sample 3

___________
	___OF


	___OF


	___OF


	___OF


	___OF




Extend:

1. Have students measure the temperature of each soil in the different locations at a certain time on Day 1.

2. Have students record the time in the data table for Day 1 for each soil.

3. Have students use hand lenses and rulers to observe and record other observations in the data table as well. (Note: To help students develop the skill of making observations, ask them questions to call attention to changes. There may not be noticeable changes the first few days. Have students use rulers or tape measures to measure any growth.)
4. Engage students in dialogue about the changes they are seeing as time progresses, asking them to offer explanations for what they observe and reasons for their ideas.  

5. Have students review the data collected over the course of the two weeks, analyze their data, and compose a conclusion for the investigation. (As noted previously, if this is the first time students have had to analyze data and construct an explanation based on the evidence, it is important to guide them through this process. Explanations should be reasonable and students should use evidence from their data tables to support the explanations they offer and tell why they reached that conclusion.)  
6. Discuss the entire process the students have used over the course of the two-three weeks to set-up and conduct an investigation.

7. Remind students of the importance of generating a testable question as well as all the steps they’ve followed to conduct the investigation. (Note: See the support document for a complete list of the steps that might be used.)
8. Have students return to their science notebooks and add any new thoughts or ideas they have about the steps scientists use to conduct investigations.

Evaluate: 

1. Have the students get into groups of two-three and give them the writing prompt (See attached “Writing in Science: Conducting Investigations!” document.)

2. Give students five-seven minutes to dialogue about the prompt with their group members.

3. Have students respond to the prompt.   

4. Monitor students as they write and provide assistance as needed. 

5. Take up students’ papers when they complete their writing.

Name: __________________________________ Date:______________________

	Writing in Science: Conducting Investigations!

Your dad wants to plant some vegetables but is not sure how long it will take for the different seeds to germinate.  You suggest that he needs to conduct an investigation to find out how long it will take the different seeds to germinate.  He asks you to explain how to conduct an investigation.  

Write the steps you would use to explain to your dad how to conduct an investigation.    




Does soil temperature affect the germination of watermelon seeds?

	Location of Cup:


	Week 1: Soil Temperature and Observations



	
	Day 1
	Day 2
	Day 3
	Day 4
	Day 5

	Sample 1


	___OF


	___OF


	___OF


	___OF


	___OF



	Sample 2


	___OF


	___OF


	___OF


	___OF


	___OF



	Sample 3


	___OF


	___OF


	___OF


	___OF


	___OF



	Location of Cup:


	Week 2: Soil Temperature and Observations



	
	Day 6
	Day 7
	Day 8
	Day 9
	Day 10

	Sample 1


	___OF


	___OF


	___OF


	___OF


	___OF



	Sample 2


	___OF


	___OF


	___OF


	___OF


	___OF



	Sample 3


	___OF


	___OF


	___OF


	___OF


	___OF




Standard 3-1:  The student will demonstrate an understanding of scientific inquiry, including the processes, skills, and mathematical thinking necessary to conduct a simple scientific investigation.





Indicator 3-1.3:  Generate 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.





Other indicators addressed:  


Indicator 3-1.3:  Predict the outcome of a simple investigation and compare the results with the prediction.
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