SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	5th Grade Science

	Recommended  Days of Instruction:  3
	

	Standard(s) addressed:  5-1.3

	Plan and conduct controlled scientific investigations, manipulating one variable at a time.
 

	Scientific Inquiry 

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	5-1.3:  Plan and conduct controlled scientific investigations, manipulating one variable at a time.

	SC Science Standards Support Guide

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

What do you want to prove? Planning Investigations

By:  Barbara A Summervill

(reading level 4.7)

Scientific Investigations:

http://player.discoveryeducation.com/clickDirector.cfm/type/video/action/download/guidAssetID/A235AB2A-DF35-4CD2-BF28-BABDCAE8B902/strRealname/Scientific_Investigation.asf 
	See Module 5-1.3: Lessons A and B.

	From the South Carolina Science Support Documents:

One objective of this indicator is to plan controlled scientific investigations, manipulating one variable at a time; therefore, the primary focus of assessment should be to design the procedures for completing a scientific investigation where one variable is manipulated. However, appropriate assessments should

also require students to recognize steps appropriate for conducting a controlled investigation; detect

inappropriate steps in a given investigation; or organize the results of the investigation in tables or charts. Another objective of this indicator is to conduct controlled scientific investigations, manipulating one

variable at a time; therefore, the primary focus of assessment should be to carry out the procedures for

completing a scientific investigation where one variable is manipulated. However, appropriate

assessments should also require students to summarize the steps of a controlled investigation; use

appropriate tools and safety precautions when conducting the investigation; identify appropriate tools

for an investigation; recognize measurements and observations that are accurate and inaccurate in an investigation.
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From the South Carolina Science Support Documents:
Indicator (5-1.3):  Plan and conduct controlled scientific investigations, manipulating one variable at a time.
Taxonomy level: 6.2 and 3.1 Create and Apply Conceptual Knowledge
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 4th grade, students summarized 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) (4-1.3) and constructed and interpreted diagrams, tables, and graphs made from recorded measurements and observations (4-1.6). In 7th grade, students will explain the reasons for testing one independent variable at a time in a controlled scientific investigation (7-1.3) and will explain the importance that repeated trials and a well-chosen sample size have with regard to the validity of a controlled scientific investigation (7-1.4). In 8th grade, students will design a controlled scientific investigation (8-1.1) and will explain the importance of and requirements for replication of scientific investigations (8-1.5).
It is essential for students to know that a controlled scientific investigation determines the effect of an independent variable in an experiment, when all other variables are controlled. Every controlled scientific investigation provides information. This information is called data. Data includes both scientific observations and inferences.

· A scientific observation is gained by carefully identifying and describing properties using the five senses or scientific tools and can be classified as quantitative or qualitative.

· Quantitative observations are observations that use numbers (amounts) or measurements (including the unit label) or observations that make relative comparisons, such as more than, all, less than, few, or none.

· Qualitative observations are observations that are made using only the senses and refer to specific properties.

· An inference is an explanation or interpretation of an observation based on prior experiences or supported by observations made in the investigation. They are not final explanations of the observation. There may be several logical inferences for a given observation. There is no way to be sure which inference best explains the observation without further investigation.

In order to design a controlled scientific investigation some or all of the following steps should be included:

· Identify a testable question (tests one variable) that can be investigated Research information about the topic

· State the hypothesis as a predicted answer to the question, what may be the possible outcome of the investigation

· Design an experiment to test the hypothesis, controlling all variables except the independent (manipulated) variable

· Plan for independent (manipulated) and dependent (responding) variables

· Plan for factors that should be held constant (controlled variables)

· List the materials needed to conduct the experiment

· List the procedures to be followed

· Plan for recording, organizing and analyzing data
· Conduct the experiment and record data (observations) in tables, graphs, or charts

· Analyze the data in the tables, graphs, or charts to figure out what the data means (describe the relationship between the variables)

· Compare the results to the hypothesis and write a conclusion that will support or not support the hypothesis based on the recorded data

· Communicate the results to others

It is essential for students to conduct a controlled scientific investigation after planning the experimental design.

· Appropriate tools should be selected and used.

· Appropriate safety precautions should be taken when conducting the investigation.

· Measurements and observations should be recorded accurately in the appropriate table, chart, or graph.
It is not essential for students to design or conduct an experiment that includes a controlled set-up (7-1.3).
Assessment Guidelines: 

One objective of this indicator is to plan controlled scientific investigations, manipulating one variable at a time; therefore, the primary focus of assessment should be to design the procedures for completing a scientific investigation where one variable is manipulated. However, appropriate assessments should also require students to recognize steps appropriate for conducting a controlled investigation; detect inappropriate steps in a given investigation; or organize the results of the investigation in tables or charts. Another objective of this indicator is to conduct controlled scientific investigations, manipulating one variable at a time; therefore, the primary focus of assessment should be to carry out the procedures for

completing a scientific investigation where one variable is manipulated. However, appropriate assessments should also require students to summarize the steps of a controlled investigation; useappropriate tools and safety precautions when conducting the investigation; identify appropriate tools for an investigation; recognize measurements and observations that are accurate and inaccurate in an investigation.
Teaching Indicator 5-1.3: Lesson A - Scientific Inquiry—“Gummy Worm Observations”

Instructional Considerations:  This lesson is an example of how a teacher might address the intent of this indicator.  All FOSS, STC and Insights kits appropriate to this grade level will provide an opportunity for conceptual development of the concepts within the standard.
Misconceptions:

Students might confuse quantitative and qualitative observations.  
Safety Notes: 
Remind students that when we make observations we use all of our senses.  The sense of taste, however, is used only in those investigations where permission is given by the teacher.
Lesson time: 
1 day (1 day equals 45 minutes)
Materials Needed:


· Variety of measuring tools such as a ruler and scale

· Stuffed animal (or any other object students can observe)

· Gummy worms (1 per student)

· Small plate or napkin for gummy worm

· Gummy worm observation sheet

Focus Question:  
What is the difference in qualitative and quantitative observations?

Engage:

1. Hold up a stuffed animal.  Ask students to make some observations about the stuffed animal.  Chart student responses.  If no student asks if he/she can use a measuring tool, suggest that they can be used to make an observation. 

2. Once students have made their observations, have students look at their responses and determine how some are different from others (some use 5 senses while other observations use numbers). 

3. Discuss with students the difference in quantitative and qualitative observations.  
4. Allow students to take turns coming to the chart and highlight or circle all quantitative observations. 

Explore:

1. Give each student a plate/napkin, gummy worm, and gummy worm observation sheet.  Allow students to complete the activity. 
Explain: 

1. Once students have completed the activity, bring them back together as a whole group.  Discuss with students some of the steps that they went through during the activity.  Have students share what they listed as qualitative and quantitative observations.

Extend:

1. Have students generate a list where they can plan and conduct controlled scientific investigations, manipulating one variable at a time.
2. Post the list in the classroom and investigate those that can be conducted.
Name:_______________________________  Date:__________ #:_______


Gummy Worm Observation

1. Draw your gummy worm in the space below.  Be sure to include details, such as color.

2.  Describe your worm:

a. How long is it?_________________________________________________

b. How wide is it?_________________________________________________

c. What color(s) is it?_________________________________________________

d. How many segments does it have?_______________________________________________

3.  Compare the gummy worms to the other gummy worms in your group?

a. How are they alike?_______________________________________________

___________________________________________________
b.  How are they different?____________________________________________

___________________________________________________
4.  Test your worm.  What happens when you ______.

a. Stretch it?_________________________________________________

b. Squeeze it?_________________________________________________
5.  List 2 qualitative and 2 quantitative observations about your gummy worm.

     Qualitative:

       1.

       2. 

     Quantitative:

       1.

       2.

Teaching Indicator 5-3.1: Lesson B - Scientific Inquiry—“A Scientific Investigation”
Instructional Considerations
Make sure students understand that they may only manipulate one variable during this experiment.  This lesson is an example of how a teacher might address the intent of this indicator.  All FOSS, STC and Insights kits appropriate to this grade level will provide an opportunity for conceptual development of the concepts within the standard.
Misconceptions:
Students might confuse the terms independent (manipulated) variable and dependent (responding) variable in this experiment.  They need to be able to use both sets of terminology.  
Safety Notes: 

Students should be reminded that the marbles and rocks in today’s lesson are science tools and not for any other purpose.  They should not be used for play or to harm other students. 

Lesson time: 
2 days (1 day equals 45 minutes)
Materials Needed:

· 3-4 different brands of tissue

· Marbles, rocks, water, weights, stopwatches (any materials students could use to test strength of tissue)

· Data collection handout
Focus Question:  
What are the steps in a scientific investigation?
Engage:

1. Tell students that you have several different brands of tissue.  Their job is to use the materials provided to conduct an investigation. 
2. Allow students to work within their groups to come up with a testable question to investigate.  After each group has come up with a testable question allow students to share their thoughts out loud.
Explore:

1. Have students work in their groups to carry out the steps of their scientific investigation.  Allow them to use the materials you have provided or any other materials that they would like to use from the classroom.  
2. Students should work in their groups to complete each part of the Scientific Investigation Data Sheet.
Explain: (DAY 2)
Discuss:
1. What were the results from your scientific investigation?

2. What was the independent (manipulated) variable in this experiment?  How do you know?

3. What was the dependent (responding) variable in this experiment? How do you know?

4. What steps did you take to conduct this scientific investigation?

Extend:

1. Have students think of another testable question and allow them to carry out the experiment. 
Scientific Investigation Data Sheet
Name _________________   Date ________________

Testable Question to investigate

Hypothesis

I predict ___________________________________________________________

because____________________________________________________________

Important materials

Steps of experiment

Include the one independent variable you will test.

Record data in charts, tables, or graphs on another sheet.

Analyze the data

Compare results with your hypothesis.  

Conclusion

The independent variable in this investigation is ___________________________.

The dependent variable in this investigation is ____________________________.

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





Indicator (5-1.3):  Plan and conduct controlled scientific investigations, manipulating one variable at a time.





Other indicators addressed:  





Indicator (5-1.2):  Identify independent (manipulated), dependent (responding), and controlled variables in an experiment.
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