
SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area: 
	 Third Grade Science

	Recommended Days of Instruction: 3 
	(One day equals 45 minutes)

	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. 

Gathering and Interpreting Data

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	3-1.6
Infer meaning from data communicated in graphs, tables, and diagrams.

3-1.7
Explain why similar investigations might produce different results.


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

	See Science Module 3-1.6 and 3-1.7

	From the SC Science Support Document:

The objective of this indicator (3-1.6)  is to infer meaning from data communicated in graphs, tables, and diagrams; therefore, the primary focus of assessment should be to give explanations about data presented on a graph, table, or diagram.  
However, appropriate assessments should also require students to predict using collected data; identify patterns observed in graphs, tables, or diagrams; or interpret data communicated in graphs, tables, or diagrams.
The objective of this indicator (3-1.7)

is to explain why similar investigations might produce different results;therefore, the primary focus of assessment should be to construct a cause-and-effect model of the various ways that results are affected by different situations.  
However, appropriate assessments should also require students to recall how to carry out a scientific investigation; infer reasons why investigations may have different results; compare two or more investigations to observe how they differ; or exemplify ways the results of a scientific investigation can be affected. 



Third Grade

Science Module 

3-1.6 and 3-1.7

Gathering and Interpreting Data

Lesson A 

From the South Carolina Science Support Documents:
Indicator 3-1.6
Infer meaning from data communicated in graphs, tables, and diagrams.

Taxonomy Level:  Understand Conceptual Knowledge (2.5-B)   
Previous/Future knowledge:  In kindergarten (K-1.3), students predicted and explained information or events based on observation or previous experience.  In 2nd grade (2-1.4), students inferred explanations regarding scientific observations and experiences.  In 4th grade (4-1.6), students will construct and interpret diagrams, tables, and graphs made from recorded measurements and observations.  In 7th grade (7-1.6), students will critique a conclusion drawn from a scientific investigation.  In 8th grade (8-1.3), students will construct explanations and conclusions from interpretations of data obtained during a controlled scientific investigation.

It is essential for students to infer, or draw conclusions, from data communicated in tables, graphs, and diagrams. 

· Data collected in an investigation can be represented on a graph, table, or diagram. 

· A table shows collected data in chart form.  Tables are made of columns and rows. Categories are listed in the first (left) column and data collected are listed in columns to the right of the category column. 

· A graph (bar, pictograph) shows compared data.

· A diagram is a graphic representation of an observation, relationship, comparison, or conclusion.

· Inferences can be made about the information in these graphs, tables, or diagrams. 

· An inference is an explanation made without having actually observed the object or event. 

· Inferences are based on data, previous experience, or prior knowledge. 

· Patterns observed from the information presented in the graph, table, or diagram can be used to help make the inference.

· More than one inference can be made from the same graph, table, or diagram. 

It is not essential for students to interpret other types of graphs.

Assessment Guidelines: 

The objective of this indicator is to infer meaning from data communicated in graphs, tables, and diagrams; therefore, the primary focus of assessment should be to give explanations about data presented on a graph, table, or diagram.  However, appropriate assessments should also require students to predict using collected data; identify patterns observed in graphs, tables, or diagrams; or interpret data communicated in graphs, tables, or diagrams.
From the South Carolina Science Support Documents:
Indicator 3-1.7: Explain why similar investigations might produce different results.

Taxonomy Level:  Understand Conceptual Knowledge (2.7-B)   
Previous/Future knowledge:  In 1st grade (1-1.3), students carried out simple scientific investigations when given clear directions.  In 7th grade (7-1.4), students will explain the importance that repeated trials and a well-chosen sample size have with regard to the validity of a controlled scientific investigation.  In 8th grade, students will recognize the importance of a systematic process for safely and accurately conducting investigations (8-1.2) and explain the importance of and requirements for replication of scientific investigations (8-1.5).

It is essential for students to explain why results might be different even though the same investigation testing the same factors was being done by several groups.  Reasons why an investigation could produce different results may be: 

· The setup of the materials was not followed properly or in the exact same way.

· Similar procedures were not followed in the exact same way.

· Appropriate tools were not chosen to complete the experiment. 

· Tools were not used properly. 

· Measurements were not taken accurately. 

· Different observations were collected. 

· Mistakes were made when recording data, such as numbers written incorrectly. 

Assessment Guidelines: 

The objective of this indicator is to explain why similar investigations might produce different results; therefore, the primary focus of assessment should be to construct a cause-and-effect model of the various ways that results are affected by different situations.  However, appropriate assessments should also require students to recall how to carry out a scientific investigation; infer reasons why investigations may have different results; compare two or more investigations to observe how they differ; or exemplify ways the results of a scientific investigation can be affected. 
Teaching Indicators 3-1.6 and 3-1.7: Lesson A – “Gathering and Interpreting Data”

Instructional Considerations:

Record keeping using a diagram and a chart has been an integral part of many modules in the 3rd grade.  This lesson will emphasize skills that need constant repetition to develop.  Tell the students that these same skills are used by professional scientists and those who use science like doctors, heating and air conditioning specialists, and engineers.
The FOSS Measurement kit has all of the measurement materials needed for this module.

Preparation for the lesson:

1. Run off worksheets

2. Assemble materials
3. Decide on a procedure for distributing and collecting the water and materials.



Misconceptions:

1. Heat is a substance (it is something/matter).  Heat is not a substance.  Heat is energy (students will not learn about energy until fifth grade). 

2. Heat and cold are different.  Cold is the absence of heat.  Heat and cold are at opposite ends of a continuum. 

3. Objects that keep things warm (gloves, blankets, sweaters) are sources of heat. Objects like these keep things warm by trapping heat.  The more capable the coat, gloves or blanket are at trapping heat, the warmer the person will be. Be aware, however, that today you can purchase gloves, blankets, and boots that have electrical heating elements in them.  These special items are heat sources and insulators combined.

Safety Note(s):

1. You will want to use hot water in this investigation but DO NOT use any water that you couldn’t put your finger in for an extended period of time.  

2. Warn students to put their cups toward the back of their desks to avoid spilling.  You may want to allow them to do the activities with water in a plastic dishpan or meat tray for each pair.

3. If you use a large nail, select ones that have a blunt tip and warn students to be careful.

4. Students should be careful with all scientific equipment – in this case, thermometers.

5. Students should avoid spills.  If there is a spill they need to report it to the teacher who will either clean it up or give directions to the students to do so.
Lesson time:

3 days (1 day equals 45 minutes)

Materials Needed:

Styrofoam cups (3 per pair)

Source of hot and cold water (normal tap water hot and cold should work)
Plastic dishpan or plastic meat tray (often free for the asking at supermarkets)
Thermometers (2 per pair)

Ice cubes – (1 per pair) – These will be needed on day 3.
Paper towels

Work sheets

Focus Question: How can charts and diagrams help us learn from experiments?
Engage:

1. Provide each student with the “Data Collection Challenge”.  The sheet with the problem has two identical copies to save paper. 

2. Read the problem with them and then let them try to develop a chart in their notebooks.  Remind them that if they make a false start, that is okay but not to erase that false start.  They should only draw a line through that one and try another attempt.

3. Give them from 5-7 minutes to answer the two challenges from the sheet; the list of data to collect and creating a data table.  (This is a tough task for students at this level.  Do not let them get too frustrated. Do not be too concerned if they cannot come up with complete answer. 

4. Discuss as a class what they wrote down.  Tell them that one of the advantages of a science notebook is that it will allow them to come back and examine data at a later time. 
What is wrong with this experiment?  Write a paragraph with some bad diagrams and ask students to tell what happened.  Then discuss how important it is to carefully record information and communicate it to others.  

Explore:

1. Tell the students that today they will be doing an experiment that most students do not get to do until 9th grade, but if they are very careful, they can do it. Tell them that the key to doing this activity correctly is being very careful with the materials and accurately recording data on their data sheet “Mixing Hot and Cold Water.”
a. Review the safety procedures listed above.

b. Talk them through (and demonstrate with the materials) the directions before handing out any materials. Give them the data table to look at as you talk.  Explain the parts as you go through the procedure.

c. Review how to read a thermometer if they need such a review.
d. Discuss with the students how you want to distribute the materials and how you want to collect them when you are finished.

e. When they are ready, lead them through the investigation step by step.
f. Work in the dishpan or meat tray.

2. Steps in conducting the investigation
a. Give every pair 50 ml of cold water.  
b. Put the thermometer in the cold water.

c. Give every pair 50 ml of hot water.

d. Put the thermometer in the hot water.

e. Record the temperatures of the hot and cold water on the chart in the proper location.

f. Write down a prediction for what you think the temperature will be when you combine the two cups of water.
g. Remove the thermometer from one of the two cups and place it in the third (empty cup).

h. Carefully pour both the hot and the cold water into the third cup.

i. Stir the water gently for 15 seconds and measure the new temperature.

j. Record this temperature in on your chart.

k. Return the cups and liquids to the teacher.

3. Have each pair record its data on a class chart similar to the one attached.
4. When they are finished cleaning up and recording data help them to transfer their data from the chart to the diagram.  (This is simply another way to represent the data.)
Explain

1. Have the class look at the class chart piece by piece (if you can cover the parts not being discussed, that will probably help the students focus on the areas you want to discuss) – suggestions below:

a. Look first at the hot water column.  
i. Did any pair have a value that was “way off?”  If so, discuss that. (Discuss with a positive attitude about mistakes (avoid a “you goofed” emphasis).  Emphasize that differences in data is common in science.  What happened and what could we do to change things if we did it again?)
ii. Did all the groups get the exact same values?  If not, what are some of the reasons for not getting the same value?
b. Now look at the cold-water column.  

i. Did any pair have a value that was “way off?”  If so, discuss that. 

ii. Did all the groups get the exact same values?  If not, what are some of the reasons for not getting the same value?
c. Look at their predictions.
i. Was there a pattern in their predictions?  

ii. How did they decide on their predictions?

d. Finally look at the Final Temperature column.

i. Did any pair have a value that was “way off?”  If so, discuss that. 

ii. Did all the groups get the exact same values?  If not, what are some of the reasons for not getting the same value?
e. What can we infer or conclude from our data?  (One possible inference/conclusion: When we combine a hot liquid with a cool liquid, the resulting temperature is cooler than the hot liquid and hotter than the cool liquid. By all means reinforce the idea that the heat from the hot water warmed up the cold water and thus became cooler.)
2. Now ask them to look at their diagram, and their charts together – side-by-side.   
a. How are the two ways of recording the data alike?  (Both have the same data).
b. Which of the two might be the best if you had to explain this experiment to someone at your home?  (Probably they will prefer the diagram, as it seems more simple and graphic.)
c. Which of the two might be best if you wanted to explain this experiment to a scientist?  (A scientist would probably prefer looking at the data table/chart as this is the most concise and similar to how all scientific data is recorded and shared.)

3. Reinforce with students the importance of their being able to infer, or draw conclusions, from data communicated in tables, graphs, and diagrams. Stress the word “infer.”  All of the information below should have already been part of your class discussion.  
a. Data collected in an investigation can be represented on a graph, table, or diagram. 

i. A table shows collected data in chart form.  Tables are made of columns and rows. Categories are listed in the first (left) column and data collected are listed in columns to the right of the category column. 

ii. A graph (bar, pictograph) shows compared data.

iii. A diagram is a graphic representation of an observation, relationship, comparison, or conclusion.

b. Inferences can be made about the information in these graphs, tables, or diagrams. 

c. An inference is an explanation made without having actually observed the object or event. 

d. Inferences are based on data, previous experience, or prior knowledge. 

e. Patterns observed from the information presented in the graph, table, or diagram can be used to help make the inference.

f. More than one inference can be made from the same graph, table, or diagram. 

4. Now go back to the class chart again.  

a. Ask them to pretend that they could do this experiment again. What would they do to get better, more consistent data? (It would be desirable for most pairs to get very similar data for temperatures.)
b. Discuss the elements related to improving experiments from the Support Guide section below. Explain why results might be different even though the same investigation testing the same factors was being done by several groups.  Reasons why an investigation could produce different results may be: 

i. The setup of the materials was not followed properly or in the exact same way.

ii. Similar procedures were not followed in the exact same way.

iii. Appropriate tools (cups and thermometers) were not chosen to complete the experiment. 

iv. Tools (thermometers) were not used properly. 

v. Measurements were not taken accurately. 

vi. Different observations were collected. 

vii. Mistakes were made when recording data, such as numbers written incorrectly. 

c. Ask which of these seven possibilities might be something they might want to fix if they were to do the experiment again. 

5. The teacher is encouraged to repeat the experiment if he/she has enough time to do so.  Repeating this same experiment, however, is not essential to the success of this module. (The Extend activity will provide a slightly different opportunity for students to improve their skills related to these two standards.) 

Extend:

1. Tell the students that this lesson will build on what we did before but will be a little different.  Today we will be putting an ice cube into the water and measuring how the temperature of the water changes every 2 minutes.

2. Ask the students to go back to their notes from the “Engage” challenge.

3. Let them compare what they had with the chart supplied below for this activity “Measuring the Effect of Melting Ice on the Temperature of Water.”  Discuss how their charts are alike and different from the one supplied.

4. For this investigation you will want to use slightly warm water.  

5. As before, talk through and demonstrate the procedures before giving any materials to the students. 
6. Procedure

a. Each pair will obtain 100 ml of slightly warm water in a Styrofoam cup.  They should keep the cup in a dishpan or on a meat tray to avoid spills.
b. Put the thermometer into the water and stir gently.  
c. Wait about a minute and then read the temperature of the water and record it on the data table next to o time.
d. Every two minutes, tell the students to gently stir the water 5 times and them measure and record the temperature on the chart.

e. The last reading will be after 14 minutes.

f. Clean up following the procedures decided upon by the teacher.

7. Ask the students to look at the data and answer the two questions at the bottom of the chart.
8. Let them share their conclusions.

a. What did they conclude about the effect of melting ice on the temperature of water?  If there are different ideas, put them on the board and discuss them. (The heat from the warm water melted the ice and in the process the warm water became cooler.)
b. What might they do differently to improve their data if they were to repeat this experiment?  Share their responses and compare them to the ideas from the Support Guide.

9. Content review: (They can look at their notes for reference as you discuss this.)
a. How is this experiment different from earlier experiment? (We used ice.  We only had one cup.  We measured the change over time.)

b. How is this experiment similar to the earlier experiment? (We mixed something cold with something warm.  The cold object/liquid was made warmer by the warm water. You can point out that the initial temperature of the ice = 0 °C.)
c. Suggest that they draw a diagram of a cup and ice with arrows going from the warmer water into the ice to emphasize that the heat from the warm water will go into the ice and melt it.

Data Collection Challenge
Later in this module you will be putting an ice cube into a cup of warm water.  We will want to answer the question “how does the ice cube change the temperature of the warm water?” To help you answer the question you will be measuring the temperature every two minutes for 14 minutes.  
1. In your notebook, write a list of the data you will need to collect to do this investigation correctly. Hint: Try to imagine the experiment and then include all of the data you think you will need to collect.
2. Then construct a chart, diagram or table that you and your partner could use to collect the data for that experiment.  
Data Collection Challenge

Later in this module you will be putting an ice cube into a cup of warm water.  We will want to answer the question “how does the ice cube change the temperature of the warm water?” To help you answer the question you will be measuring the temperature every two minutes for 14 minutes.  
1. In your notebook, write a list of the data you will need to collect to do this investigation correctly. Hint: Try to imagine the experiment and then include all of the data you think you will need to collect.
2. Then construct a chart, diagram or table that you and your partner could use to collect the data for that experiment.  
Mixing Hot and Cold Water

	Beginning
	Prediction
	After Mixing

	Amount of Water
	Temperature in ºC
	
	Amount of Water in ml
	Temperature ºC

	50 ml Hot Water


	
	
	
	

	
	
	
	
	

	50 ml Cold Water


	
	
	
	


Mixing Liquids – Diagram






Mixing Liquids – Diagram KEY
Volume = 50 ml






Volume = 100 ml








____________oC 



_____________ oC
Mixing Hot and Cold Water

Class Chart

	Group
	Beginning Temperature Hot ºC
	Beginning Temperature Cold ºC
	Temperature Predicted

ºC
	Actual Final Temperature

ºC

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Measuring the Effect of Melting Ice on the Temperature of Water
	Time in Seconds
	Temperature of Water in Degrees Celsius

	0


	

	2


	

	4


	

	6


	

	8


	

	10


	

	12


	

	14


	


Looking at the data, my inference/conclusion about what happens to water when ice is added to it is: ____________________________________________________________________________________________________________________________________

If I had to do this experiment again, here is what I might do to make it better. ____________________________________________________________________________________________________________________________________

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. 





Indicators


3-1.6:  Infer meaning from data communicated in graphs, tables, and diagrams.





3-1.7:  Explain why similar investigations might produce different results.





Other indicators addressed:  





3-4.2:  Explain how water and other substances change from one state to another (including melting, freezing, condensing, boiling, and evaporating).





3-1.5:  Use tools (including beakers, meter tapes and sticks, forceps/tweezers, tuning forks, graduated cylinders, and graduated syringes) safely, accurately, and appropriately when gathering specific data. 








Hot





_____________ oC





Cold
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