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SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area: 
	Science Seventh Grade                            

	Recommended  Days of Instruction:  2
	(one day equals 55 min)

	Standard(s) addressed:  7-1

	The student will demonstrate an understanding of technological design and scientific inquiry, including process skills, mathematical thinking, controlled investigative design and analysis, and problem solving.

	Scientific Inquiry

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	7-1.3 Explain the reasons for testing one independent variable at a time in a controlled scientific investigation.
7-1.4

Explain the importance that repeated trials and a well chosen sample size have with regard to the validity of a controlled scientific investigation.

7-1.5

Explain the relationships between independent and dependent variables in a controlled scientific investigation through the use of appropriate graphs, tables, and charts.

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

	See Module 7-1.3, 7-1.4, 7-1.5
Teaching the Lesson
 7-1.3, 7-1.4, 7-1.5 A: 

“Balloon Blow-Up”

	7-1.3

The objective of this indicator is to explain the reasons for testing one independent variable at a time in a controlled scientific investigation; therefore, the primary focus of assessment should be to construct a cause-and-effect model of why only one independent variable should be tested.   

7-1.4

The objective of this indicator is to explain the importance that repeated trials and well-chosen sample sizes have with regard to the validity of a controlled scientific investigation; therefore, the primary focus of assessment should be to construct a cause-and-effect model showing the importance of repeated trials and well-chosen sample sizes to ensure validity.  However, appropriate assessments should also require students to summarize reasons why the results of an investigation may produce different results; recall the importance of a well-chosen sample size; identify conditions necessary to collect valid data; or exemplify valid investigations.
7-1.5
The objective of this indicator is to explain the relationship between independent and dependent variables in a controlled scientific investigation through the use of appropriate graphs, tables, and charts; therefore, the primary focus of assessment should be to construct a cause-and-effect model of the relationship between variables.  However, appropriate assessments should also require students to identify the correct placement of variables on graphs; recognize appropriate increments for a graph of recorded data; compare data to an appropriate graph; exemplify appropriate graphs from recorded data; compare graphs, tables, or charts with recorded data; or interpret the relationship between the variables as presented on a graph, table, or chart. 



Seventh Grade

Science Module 

7-1.3
7-1.4

7-1.5
Scientific Inquiry
Lesson

A


From the South Carolina Science Support Documents:
Indicator 7-1.3: Explain the reasons for testing one independent variable at a time in a controlled scientific investigation.

Taxonomy level of indicator:

Understand Procedural Knowledge (2.7-C)   
Previous/Future Knowledge: 

In 3rd grade (3-1.7), students explained why similar investigations might produce different results.  In 4th grade (4-1.3), 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).  In 5th grade, students identified independent (manipulated), dependent (responding), and controlled variables in an experiment (5-1.2) and planned and conducted controlled scientific investigations, manipulating one variable at a time (5-1.3).  In 8th grade, students will recognize the importance of a systematic process for safely and accurately conducting investigations (8-1.2) 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 with repeated trials

· Plan for factors that should be held constant (controlled variables) and/or plan for a control set-up

· 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 statement that will support or not support the hypothesis based on the recorded data

· Communicate the results to others

It is also essential for students to know that if there is only one independent (manipulated) variable, then there is only one factor that can affect the result of an experiment.  

· Before beginning an investigation, all potential factors that could affect the results should be listed.  From this list, the independent (manipulated) variable should be determined while planning to control all other variables. 

· Once the independent (manipulated) variable is identified, then all other factors that may influence the experiment need to be controlled.  

· When more than one variable is allowed to affect the dependent (responding) variables or the outcome of the investigation, then a fair test is not conducted. 

· When more than one factor at a time is changed, reasonable conclusions cannot be made.  

· A controlled variable is kept constant so that it does not affect the outcome of the experiment. 

· Some experiments may have a control set-up (or group) so that the experimental results can be compared to the control results. 

· The control set-up (or group) is treated as the experimental group except the independent (manipulated) variable is not applied. 

It is not essential for students to evaluate an investigation as to how it was planned and conducted.
It is also essential for students to know that science is the process of learning about the natural world by asking questions and trying to find the answers to those questions.  Technology applies scientific knowledge in order to develop a solution to a problem or create a product to help meet human needs.  Technology is usually developed because there is a need or a problem that needs to be solved.  Steps in the technological design process include: 

· Identifying a problem or need

· Research and gather information on what is already known about the problem or need 

· Designing a solution or a product

· Generate ideas on possible solutions or products

· Evaluate the factors that will limit or restrict the solution or product design

· Determine the trade-offs of the solutions or products (what must be given up in order to create the solution or product)

· Implementing the design

· Build and test the solution or product

· Identify any problems with the solution or product

· If necessary, redesign the solution or product to eliminate any problems in the design

· Evaluating the solution or the product

· Determine if the solution or product solved the problem

· Identify the pros and cons of the solution or product

The steps of the design can be communicated using descriptions, models, and drawings.

· A scientific model is an idea that allows us to create explanations of how the something may work.  Models can be physical or mental.

It is not essential for students to compare the processes of a controlled scientific investigation and the technological design process or evaluate a technological design or product on the basis of designated criteria (including cost, time, and materials). 

Assessment Guidelines: 

The objective of this indicator is to explain the reasons for testing one independent variable at a time in a controlled scientific investigation; therefore, the primary focus of assessment should be to construct a cause-and-effect model of why only one independent variable should be tested.   However, appropriate assessments should also require students to identify reasons for controlling variables in an investigation; identify the variables in an investigation; recognize an investigation that tests only one independent variable; compare the control set-up to the experimental design; summarize the steps of a controlled scientific investigation; exemplify technology; match a specific solution or product to a specific need or problem; or summarize the steps in the technological design process. 

From the South Carolina Science Support Document:

7-1.4
Explain the importance that repeated trials and a well-chosen sample size have with regard to the validity of a controlled scientific investigation.  

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 2nd grade (2-1.1), students carried out simple scientific investigations to answer questions about familiar objects and events.  In 3rd grade (3-1.7), students explained why similar investigations might produce different results.  In 4th grade (4-1.3), 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).  In 8th grade, students will recognize the importance of a systematic process for safely and accurately conducting investigations (8-1.2) and will explain the importance of and requirements for replication of scientific investigations (8-1.5).

It is essential for students to know that for an investigation to be scientifically valid, replication within the procedures is important to verify the results and produce valid conclusions.  Scientists want to report true results; therefore, they conduct repeated trials so that patterns or trends in the data can be determined.  The more data that is collected through replication, the more reliable the results.  Without replication, errors in procedures or data collection may not be detected.  

While gathering data during an experiment:

· Data needs to be gathered more than one time under the same conditions and with the same measurement tools. 

· Repetition ensures that the experiment is valid and that the data is reliable. 

· Validity indicates how close the investigation is to being accurate and dependable.  

· As a result of validity, other investigations repeated the same way should produce similar results.


· When possible, measurements should be taken several times, and then the results averaged.  

· Each set of repeated data is called a trial. 

An investigation may involve a sample, or a portion of the total number, as a type of estimation.

· The sample is used to take a representative portion of the objects or population for research.

· A poorly chosen sample size can be unrepresentative of the whole.

· Careful observations made from a proper sample size or manipulating variables within that sample size result in information and conclusions that might apply to the whole population.

If an investigation is designed with too few trials or with an improper (too small) sample size, experimental data and the results will have invalid foundations.  Reasons why a repeated investigation could produce different results may be: 

· The setup of the materials was not followed properly. 

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

· Appropriate tools were not chosen to complete the investigation. 

· 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 the importance that repeated trials and well-chosen sample sizes have with regard to the validity of a controlled scientific investigation; therefore, the primary focus of assessment should be to construct a cause-and-effect model showing the importance of repeated trials and well-chosen sample sizes to ensure validity.  However, appropriate assessments should also require students to summarize reasons why the results of an investigation may produce different results; recall the importance of a well-chosen sample size; identify conditions necessary to collect valid data; or exemplify valid investigations.
From the South Carolina Science Support Document:

Indicator 7-1.5 Explain the relationships between independent and dependent variables in a controlled scientific investigation through the use of appropriate graphs, tables, and charts. 

Taxonomy Level:  Understand Conceptual Knowledge (2.7-B)
Previous/Future knowledge:  In 4th grade, students recognized the correct placement of variables on a line graph (4-1.5) and constructed and interpreted diagrams, tables, and graphs made from recorded measurements and observations (4-1.6).  In 5th grade (5-1.5), students constructed a line graph from recorded data with correct placement of independent (manipulated) and dependent (responding) variables.  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 know that the relationship between the independent (manipulated) variable and the dependent (responding) variables can be interpreted through the use of appropriate graphs, tables, and charts. 

· Graphs convert data sets into an organization form that is often better understood than written narratives or columns of numbers.  

· Graphs contain a title, increments, and labeled axes. 

· The horizontal and vertical axes of the graphs identify the variables.

· The horizontal axis identifies the independent (manipulated) variable.

· The vertical axis identifies the dependent (responding) variable.

· For each independent (manipulated) variable number there is a corresponding dependent (responding) variable number.

· Different graphs are used to represent different types of data. 

· Bar graphs organize descriptive data that comes from research questions asking about variables that will be counted and are often used to compare the quantities of different qualitative factors.  

· Line graphs display continuous data that comes from questions that ask about variables that investigated over time. 

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

· Data tables and charts allow data that include numbers and measurements to be displayed in an organized fashion.  

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

· The independent (manipulated) variable is listed in the column on the left side.  

· The dependent (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.  

· The relationship between the independent (manipulated) and dependent (responding) variable can be interpreted using the presented graph, table, or chart. For example, 

· On a line graph, if the slope of the line is positive, then the relationship between the variables is also positive. 

· On a bar graph, if the height of the bar is lower than the others, the quantity is less.

NOTE TO TEACHER: A mnemonic device that can be used to teach the appropriate locations of the variables on a graph is DRY MIX.  

· DRY represents Dependent-Responding-Y-axis.  

· MIX represents Manipulated-Independent-X-axis. 

It is not essential for students to use statistical analysis to explain the results of an investigation or the relationship between variables. 

Assessment Guidelines: 

The objective of this indicator is to explain the relationship between independent and dependent variables in a controlled scientific investigation through the use of appropriate graphs, tables, and charts; therefore, the primary focus of assessment should be to construct a cause-and-effect model of the relationship between variables.  However, appropriate assessments should also require students to identify the correct placement of variables on graphs; recognize appropriate increments for a graph of recorded data; compare data to an appropriate graph; exemplify appropriate graphs from recorded data; compare graphs, tables, or charts with recorded data; or interpret the relationship between the variables as presented on a graph, table, or chart. 
Teaching Lesson 7-1.3, 7-1.4, 7-1.5 A - Scientific Inquiry: 
“Balloon Blow-Up”
Instructional Considerations:
This lesson is an example of how a teacher might address the intent of these indicators in a simple introductory guided inquiry lesson. This lesson is adapted from “Balloon Blowup: K-12 Outreach: NSF Science and Technology Center for Environmentally Responsible Solvents and Processes” http://www.science-house.org/CO2/activities/co2/balloon.html
Science process skills should not be taught in isolation, but should be embedded into content investigations throughout the year. A common misconception is that Science is a collection of facts. Students should learn that Science is both a body of knowledge and a process. 
(From Understanding Science, http://undsci.berkeley.edu/index.php)
From the AAAS Benchmarks for Science Literacy:

· If more than one variable changes at the same time in an experiment, the outcome of the experiment may not be clearly attributable to any one of the variables. It may not always be possible to prevent outside variables from influencing the outcome of an investigation (or even to identify all of the variables). 1B/M2ab
· Even with similar results, scientists may wait until an investigation has been repeated many times before accepting the results as correct. 1A/M1b
· When similar investigations give different results, the scientific challenge is to judge whether the differences are trivial or significant, and it often takes further studies to decide. 1A/M1a
· Scientific investigations usually involve the collection of relevant data, the use of logical reasoning, and the application of imagination in devising hypotheses and explanations to make sense of the collected data. 1B/M1b
Other Seventh Grade lessons where these indicators are addressed:

7-2.4 B, 7-4.4 A and 7-3.2A
Misconceptions:

Upper elementary- and middle-school students may not understand experimentation as a method of testing ideas, but rather as a method of trying things out or producing a desired outcome. With adequate instruction, it is possible to have middle school students understand that experimentation is guided by particular ideas and questions and that experiments are tests of ideas. Whether it is possible for younger students to achieve this understanding needs further investigation.  When engaged in experimentation, students have difficulty interpreting covariation and noncovariation evidence. For example, students tend to make a causal inference based on a single concurrence of antecedent and outcome or have difficulty understanding the distinction between a variable having no effect and a variable having an opposite effect. 

Upper elementary-school students can reject a proposed experimental test where a factor whose effect is intuitively obvious is uncontrolled, at the level of "that's not fair".  "Fairness" develops as an intuitive principle as early as 7 to 8 years of age and provides a sound basis for understanding experimental design. This intuition does not, however, develop spontaneously into a clear, generally applicable procedure for planning experiments. Although young children have a sense of what it means to run a fair test, they frequently cannot identify all of the important variables, and they are more likely to control those variables that they believe will affect the result. Accordingly, student familiarity with the topic of the given experiment influences the likelihood that they will control variables. After specially designed instruction, students in 8th grade are able to call attention to inadequate data resulting from lack of controls. (AAAS Benchmarks for Science Literacy, NSDL Science Literacy Maps)

Students need to learn that in reality scientific inquiry can take many forms, but even in field work there are accepted methods and standards that are used to develop scientific knowledge. 

Research indicates that students may commonly believe that science is concerned with invention or solving of practical problems and do not appreciate that the fundamental basis of science is a way to explore and understand the natural world. It is important for students to understand that different kinds of questions require different kinds of scientific investigations. Nonetheless, all scientific explanations emphasize evidence, have logically consistent arguments, and use scientific principles, models, and theories.
Safety Note: Students should follow all laboratory safety procedures. (7-1.6) Protective eye wear is recommended in case the balloon explodes. Never point the bottle and balloon at anyone. Do not ingest any materials. Do not put balloons in mouth. Balloons should stay away from mouths as they can cause choking.
Lesson time:
2 Days (55 minutes each, 1 Day for carrying out investigation, 1 Day for Data Analysis and Reflection)
Materials Needed: 
NOTE: Some teacher preparation may be needed. Baking soda amounts may need to be pre-measured into small cups for students if there are no digital or regular scales available for student use. Vinegar may be pre-measured into 100 ml graduate cylinders, with a smaller graduated cylinder provided for measuring the 30 ml for each bottle.
For each group of 4-5 students:

· 3- 1.5 liter (or smaller) plastic soda or water bottles

· 3 balloons

· 2 Graduated cylinders (1 100 ml, 1 50 ml)
· 30 ml vinegar for each bottle (90 ml total)

· 4, 6, or 8 g baking soda for each bottle (Different groups will have differing amounts of baking soda, for example two groups will have 4 g, two groups will have 6 g, two groups will have 8 g for each bottle. The baking soda is the independent (manipulated) variable in this investigation.)
· Plastic spoon
· Small cups

· Small funnel

· String (about 30 centimeters)

· Metric ruler

· Goggles (protective eyewear)

· Lab aprons (if available)

· Non-latex gloves

· Paper towels
· For teacher demo

· 100 ml glass or clear beaker

· 30 ml vinegar

· 4 g baking soda

· Chart paper (optional) for posting Quantitative and Qualitative observation questions from students and for a Class Data Table
Focus Questions:

· How can one variable affect another in a scientific investigation?

· Why should there be repeated trials in a scientific investigation?
· How can graphs, tables, and charts show the relationship between variables in a scientific investigation?
Day 1

Engage:
1. Have students create a T-Chart in their notebooks. Label one column Quantitative Observations and the other column Quantitative Observations.
2. Teacher demonstration: Fill a clear beaker with 30 ml (2 tbsp) of vinegar. Add 4 g (1 tsp) of baking soda. As students watch the reaction, have them write only qualitative observations on the T-Chart in their science notebooks. 
3. Ask students what quantitative observations can be made with this demonstration. Have them write down as many as they can think of on the T-Chart under Quantitative Observations.

4. Have students share their observations with a partner. 

5. Allow students to share their observations in whole class dialogue. (Address any misconceptions or errors that may arise in regards to qualitative and quantitative observations.)

6. Ask students to generate questions that can possibly be used in an investigation, writing them in their notebooks. As students share their questions with the whole class, chart the questions on chart paper or on the board. 
7. If students have not already determined that the materials were vinegar and baking soda, tell them so at this time. 
8. Explain that baking soda is a chemical called sodium bicarbonate and it reacts with vinegar. Vinegar is an acetic acid. These two chemicals react and form something new. Ask students what might have been formed from this reaction. (answers may include bubbles or a gas.) For higher level students you may explain that Vinegar (HC2H3O2) is a solution of acetic acid. It reacts with baking soda, sodium bicarbonate (NaHCO3), to produce carbon dioxide gas (CO2) and an aqueous solution of sodium acetate (NaC2H3O2). Tell students they will be learning more about chemistry and chemical reactions this year. 
9. Guide students in thinking how the chemical reaction between the vinegar and baking soda might be quantitatively measured. Have students generate more questions that may be used in an investigation. Chart the questions.
10.  Tell students they will be exploring further with these two materials.
Explore:

1. (If this question was not generated previously, tell students that you also have a question that you would like answered and you need their help. Post the question for students to see.)

 Does the amount of baking soda added to vinegar affect the amount of carbon dioxide produced?
2. Hand out the Investigation Guide. If students have not been previously working in groups, assign groups of 4 or 5 at this time. Assign groups a number from 1-6. This number will determine the amount of baking soda that will be used during their group’s investigation.
3. Once students are in their groups, review the materials needed and the procedure. (NOTE: You may need to model the procedure.)

4. Prior to beginning the investigation, have students determine the independent (manipulated), dependant (responding), and controlled variables. Monitor the progress of each group. (The independent variable is the amount of baking soda, the dependent variable is the circumference of the balloon when filled with carbon dioxide. The controlled variables include using the same size bottles, the same size and shape balloon, the same amount of vinegar, and clocking the reaction time at 60 seconds before measuring the circumference of the balloon when inflated with carbon dioxide. NOTE: Marking the widest point of the balloons is a qualitative measurement and could be a possible source of error.)
5. Ask students why they are using three bottles and making three measurements? (NOTE: See Support Document 7-1.4 It is essential for students to know that for an investigation to be scientifically valid, replication within the procedures is important to verify the results and produce valid conclusions.  Scientists want to report true results; therefore, they conduct repeated trials so that patterns or trends in the data can be determined.  The more data that is collected through replication, the more reliable the results.  Without replication, errors in procedures or data collection may not be detected.)
6. Provide materials to each group. Tell students that different groups will be using different amounts of baking soda. Remind them that the baking soda is the independent (manipulated) variable.
7. Students should now follow the procedures listed in the Investigation Guide. Continually monitor and provide assistance to groups as needed.
Explain:

1. As student groups complete their investigations, have one student per group post their data on a Class Data Table (chart paper or board)
2. Students will complete data tables and write their results in their science notebooks. Students will not write their conclusions until Day 2.
Extend:
1. As an Exit Slip, have students write their preliminary thoughts on what the results may show from the data collected by the class today. (NOTE: Sample Exit Slip attached)
Day 2
Engage:

1. Share several students’ responses from the previous day’s exit slips. Ask student groups to share what parts of the procedure they had difficulty with? What would they like to repeat or “do over”? 
Explore:

1. Post whole class data table. Ask students to look for patterns and trends in the data. 
2. Allow students to share their thoughts in their small groups.

Explain:

1. Have student groups share patterns or trends they are noticing in the collected data in whole class dialogue. 
2. Ask students to generate ideas as to what may have happened during the investigation that resulted in the data being incorrect. How could this investigation been performed more accurately? 

(Some possible answers for errors may be: baking soda or vinegar could have been measured incorrectly—point out the proper procedure of measuring with scales and graduated cylinders; baking soda could have been spilled or not completely emptied from the balloon; widest point of balloon could have been incorrectly marked—this was a qualitative measurement; stopwatch could have been incorrectly started or stopped; the string around the balloon could have been improperly marked and/or measured; the reaction could have been delayed, prompting some students to shake their bottles; )
3. Each group should collaboratively write their conclusions based on the questions from the Investigation Guide. Each student should record this in their notebooks.
4. Each student should answer the Focus Questions in their notebooks.

Extend:

1. Ask each group to create a graph or chart representing the collected data on construction paper or chart paper and present to the class, along with their group conclusions. Allow time for questions students may have of the graphs or charts to be addressed by the presenters.

2. Use student generated questions from “Day 1 Engage” to perform other investigations.
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INVESTIGATION GUIDE 

(Record all information in your science notebook)
Problem: Does the amount of baking soda added to vinegar affect the amount of carbon dioxide produced?
Variables:

Independent: (What will you be changing in the experiment?  There should be only one item here.)  
​​​​__________

Dependent: (What will you measuring or observing?  There should be only one item here.)
 __________

Control:  (What will you be keeping the same during the experiment?  There may be many items listed here.)
Hypothesis:

(State your hypothesis. See example below.) 

If _(Independent Variable)_   __(describe change)__  then  __(Dependent Variable)_____ will ___(describe effect)__  because __(give reason)__.
Materials:

· Goggles, non-latex gloves, and lab coat or apron 

· 3- 1.5 liter (or smaller) plastic soda or water bottles
· 3 round balloons

· 2 Graduated cylinders (1- 100 ml, 1- 50 ml)

· 30 ml vinegar for each bottle
· 4, 6, or 8 g baking soda for each bottle
· Group 1 and 2 will use 4 g baking soda

· Group 3 and 4 will use 6 g baking soda

· Group 5 and 6 will use 8 g baking soda

· Small cups to hold measured baking soda

· Small plastic spoon

· Small funnel

· String (about 30 centimeters)

· Metric ruler

· Paper towels

· Stopwatch
Procedure:

1. Put on all safety equipment.

2. Using a marker, label bottle 1 as Trial One, bottle 2 as Trial Two, and bottle 3 as Trial Three.

3. Draw a line with the marker horizontally across each balloon at the widest point. Label each balloon as Trial One, Trial Two, or Trial Three.
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4. Make a table to record your data. (See example below)
5. Pour 30 ml of vinegar into a graduated cylinder. 
6. Pour the 30 ml vinegar into a bottle. Repeat until there is 30 ml vinegar in each bottle.

7. Open the mouth of one balloon by stretching it between your index fingers.

8. Place the tip of the funnel into the mouth of the balloon.

9. Using the spoon, scoop the amount of baking soda that has been assigned to your group out of the small cup and into the funnel. Repeat this step for each balloon.
10. Take the Trial One balloon, and being careful not to spill the baking soda out of the balloon, stretch the mouth of the balloon over the mouth of the Trial One bottle, holding the part of the balloon with the baking soda in it away and down from the opening.
11. Lift the balloon until it is vertical, spilling the baking soda into the bottle containing the vinegar. (If no immediate reaction occurs, shake the bottle a little.)
12. Begin the stopwatch.

13. As the baking soda mixes with the vinegar, make qualitative observations. What is happening to the balloon? Record these into your notebook.
14. Stop the stopwatch at 60 seconds.
15. Take the string and measure around the balloon at the mark previously made. Mark the string at the point where the string meets.

16. Lay the string flat against a metric ruler. Measure the string from the end point to the mark you made. Record this measurement in your data table as the circumference of the Trial One balloon.

17. Repeat steps 9-15 with each other balloon and bottle.

18. Assign one group member to record group’s data on the Class Data Table. As each group posts their data, record on the Class Data Table below.

19. Clean, organize and dry your area.

20.  Answer the questions on the Exit Slip.
Data Tables:
Group Data Table 
	Group #
	Trial One Balloon Circumference
	Trial Two Balloon

Circumference
	Trial Three Balloon Circumference
	Average Balloon Circumference

	​​​___ g baking soda with 30 ml vinegar


	
	
	
	


Class Data Table 
	Group 
	Trial One Balloon Circumference
	Trial Two Balloon

Circumference
	Trial Three Balloon Circumference
	Average Balloon Circumference

	Group # 1 

​​​4 g baking soda with 30 ml vinegar
	
	
	
	

	Group # 2

​​​4 g baking soda with 30 ml vinegar
	
	
	
	

	Group # 3

​​​6 g baking soda with 30 ml vinegar
	
	
	
	

	Group # 4

​​​6 g baking soda with 30 ml vinegar
	
	
	
	

	Group # 5

​​​8 g baking soda with 30 ml vinegar
	
	
	
	

	Group # 6

​​​8 g baking soda with 30 ml vinegar
	
	
	
	


Results: (Summarize and state your findings. Do not express your conclusions about the experiment.

Conclusions:

a. The data gathered did/did not support my hypothesis that if __(IV)__   __(describe change)__  then  __(DV)__ will ___(describe effect)_.
b. Reasons why my hypothesis was/was not supported.
c. Describe any sources of error.

d. What would you do differently in this investigation?

e. How might you take this investigation a step further?


Standard 7-1: The student will demonstrate an understanding of technological design and scientific inquiry, including process skills, mathematical thinking, controlled investigative design and analysis, and problem solving. 





Indicator 7-1.3: Explain the reasons for testing one independent variable at a time in a controlled scientific investigation.


Explain the importance that repeated trials and a well-chosen sample size have with regard to the validity of a controlled scientific investigation.


Explain the relationships between independent and dependent variables in a controlled scientific investigation through the use of appropriate graphs, tables, and charts.





Other indicators addressed: 


7-1.2 Generate questions that can be answered through scientific investigation.  


 Use appropriate safety procedures when conducting investigations. 








� Exit Slip





As you look at the data from your group and other groups, what patterns you are noticing between the independent (manipulated variable) and the dependent (responding) variable?

















 What are some surprises that you had during the investigation?




















 What are some things you would want to change if you performed this investigation again?
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