Physical Science:  Unit 1 


Comprehensive Curriculum

Concept Correlation

Unit 1:  Observation, Measurement and Experiment Design
Time Frame:  Regular Schedule – 3 weeks; Block Schedule – 1.5 weeks
	Big Picture: (Taken from Unit Description and Student Understanding)
· Making accurate observations and measurements (including the metric system), solving problems, asking testable questions, and using proper laboratory safety procedures are foundation to scientific inquiry.

	Guiding Questions
	Activities
The essential activities are denoted by an asterisk.
	GLEs
	DOCUMENTATION                       
Documented GLEs

GLES 

Bloom’s Level

GLES

Date and Method of Assessment

Application

PS 1

Analysis

PS 2

Synthesis

SI 1

Knowledge

SI 2

Analysis

SI 3

Application

SI 4

Analysis

SI 5

Comprehension

SI 6

Application

SI 7

Evaluation

SI 9

Application

SI 10

Comprehensive

SI 12

Evaluation

SI 15

Analysis

ESS 7

Reflections



	Concept 1:  Observation

1. Can students display proper laboratory safety procedures?

2. Can students make quality observations and ask testable questions?
	*Activity 1:  Safety

GQ 1


	SI 10 
	

	
	*Activity 2A:  Making Observations

GQ 2


	SI 2, 5; PS 2
	

	
	*Activity 2B:  Making Observations

GQ 
	SI 2, 5; PS 2
	

	Concept 2:  Measurement
3. Can students utilize accurate metric measurements in solving problems?

4.   Can students organize quantitative data into tables and graphs?

5.   Can students describe how to determine density of a substance?


	*Activity 3A:  Making Measurements

GQ 3, 4
	SI 4, 5, 15; PS 1
	

	
	*Activity 3B:  Making Measurements

GQ 3, 4
	SI 4, 5, 15; PS 1
	

	
	*Activity 4:  Measurement and Conversion Lab

GQ 3, 4
	SI 5, 6; PS 1, 2
	

	
	*Activity 5:  Density of Solids

GQ 3, 4, 5
	SI 4, 5, 15; PS 1, 2
	

	
	*Activity 6:  Density of Various Substances

GQ 3, 4, 5
	SI 4, 5, 7, 15; PS 1, 2
	

	Concept 3:  Experiment Design

6.  Can students demonstrate techniques used when solving problems?

7.  Can students correctly utilize inquiry processes in investigations?
	*Activity 8A or 8B:  Inquiry and Experimental Design

GQ 6, 7
	SI 1, 2, 3, 4, 5, 6, 9, 10, 12; ESS 7
	


PHYSICAL SCIENCE MATERIALS LIST

Unit 1 – Observation, Measurement, and Experiment Design (3 weeks) 

Concept 1

Activity 1: Safety goggles, fire extinguisher, eye wash station, shower, other safety and lab 


equipment, safety contract

Activity 2A: Candles (birthday), lighter, stopper (that fit birthday candle), aluminum foil; 


alternative activity requires peanuts in the shell

      Activity 2B: Peanuts with shell

      Concept 2

Activity 3A: Scoring rubric for lab, graduated cylinder, balances, metric rulers, gum, and graph 

paper. 

Activity 3B: Scoring rubric for lab, “Gel-grow” animals, graduated cylinder, balances, metric 


rulers, graph paper.

Activity 4: Balances, metric rulers, calipers, thermometers, graduated cylinders 

Activity 5: Lab safety contract, blocks of wood(s), metal(s), and plastic(s), overflow cans, 


calculators, metal samples: Al, brass, Cu, Pb, steel, Sn, Zn 

Activity 6: Isopropyl alcohol, food coloring, ice (refrigerator), salt, beakers, glycerol, sample 


solid objects: cork, plastic, metal, wood 

Activity 7: Science learning logs

     Concept 3

Activity 8A: Students name materials, supplies, and equipment within reason to be used with 


their own experimental design. 

Activity 8B: Materials List: (per group) raisins, clear carbonated beverage, large beakers (or empty 2-liter bottles with the necks cut out), misc. material dependant on the designed experiment, Inquiry Presentation Rubric BLM, (per student) science learning logs

*See appendix for activity handouts. Equipment depends on activity chosen.

Unit 1 Concept 1:  Observation

GLEs 
*Bolded GLEs must be assessed in this unit

PS 2
Gather and organize data in charts, tables, and graphs (PS-H-A1) (Analysis)

SI 2
Describe how investigations can be observation, description, literature survey, classification, or experimentation (SI-H-A2) (Knowledge)
SI 5
Utilize mathematics, organizational tools, and graphing skills to solve problems (SI-H-A3) (Analysis)
SI 10
Given a description of an experiment, identify appropriate safety measures (SI-H-A7) (Application)

	Purpose/Guiding Questions:

· Display and recognize proper laboratory safety procedures

· Make quality observations and ask testable questions


	Key Concepts/Vocabulary:

· Safety procedures and equipment

· Qualitative observations

· Quantitative observations

· Organizing data (data tables)

	Assessment Ideas:

· Lab Safety Quiz

· Lab Practical 
Activity-Specific Assessments:

· Activity 1
	Resources:

· Safety equipment handout/display

· Safety contract

· Candles

· Goggles/safety glasses

· Matches

· Data table

· Aluminum foil




Instructional Activities

Note:  Essential activities are key to the development of student understandings of each concept.  Substituted activities must cover the same GLEs to the same Bloom’s level.

**Essential Activities: 1, 2A or 2B
**Optional Activities: None

Activity 1: Safety (CC Activity 1)

(SI GLE: 10)

Materials List: Student Safety Contract BLM, Safety Evaluation Lab BLM

Safety in the Science Classroom must be stressed from the beginning of the course. Make sure students understand proper procedures in handling equipment and chemicals. Always use Safety Glasses when working with chemicals or any material that may move toward the eyes, and when heat or flames are present. For teacher demonstrations, the teacher must always model proper safety procedures. Be sure that long hair is pulled back as well as securing loose fitting clothing that could potentially be a hazard. It is advisable to develop and utilize a safety contract with your students to clarify expectations in the laboratory setting prior to any lab work. An example is included in the black line masters for this unit.  Obviously, individual classrooms and teaching situations will dictate additions or substitutions in the safety rules for a particular class.  Make sure that all students know where the fire extinguishers, eye wash stations, showers, and emergency exits are located. 

Using a simple experiment, or the Safety Evaluation Lab BLM, have students read the lab and identify the various safety concerns.

Always conduct a “dry run”, utilizing safety procedures before the first laboratory activity, and again when any hazardous situations might arise. Additional information about safety in the secondary classroom can be found online at http://www.labsafety.org/
or at http://www.csss-science.org/safety.shtml.

Activity 2A:  Making Observations (CC Activity 2)

(PS GLE: 2; SI GLEs: 2, 5)  

Materials List:  one birthday candle for each group, candle holder (rubber stoppers/ plastic lids/ piece of aluminum foil), matches or other type of lighter, science learning logs 

Since observation is one on the most important activities in the science classroom and because it is the foundation of inquiry, students should practice making precise, detailed, and complete observations. Students should realize that investigations can be totally observational in nature, provided the observer records meaningful data. It is advisable that the teacher develop a system of compiling and organizing data along with daily reflections and notes for students to employ. Journals, learning logs, and/or three ring binders with divided sections all work very well and are an individual choice for the teacher. Scientists, explorers, and mathematicians have always kept records of their observations, new understandings, hypotheses, and reflections as a way to record their progress and document new ideas and learning.  Science learning logs (view literacy strategy descriptions) are a great way for students to write out their thoughts and clarify their understandings.  Writing about newly learned concepts or developing understandings forces connections to prior learning or creates more questions for students to explore to aid their understandings.  Have students keep all relevant writing in their science learning logs.

Because this activity involves candles and fire, make sure all students are aware of and follow proper safety precautions. Make sure hair and loose clothing are secured. This activity is best completed individually with an observation candle set up provided for the group for close-up examination. Discuss with students the fact that, while many of them have obviously used a candle in the past, they may not have critically observed one until now.  Give each group of 3-4 students one candle.  Ask students to observe the unlit candle and record five observations.  They should also record five questions about the candle. 

Have students place the candle into a rubber stopper on a piece of foil or plastic square, or any other type of available candle holder.  Instruct students to put on goggles and light the candle.  Again, instruct students to record five observations and five questions.

Students should classify their observations as qualitative or quantitative.  List student observations on the board or overhead, noting duplicates with a tally mark, and as a group (with teacher help as needed) determine if each is an observation or an inference based on the student’s prior knowledge.  

As a class, analyze how a good observation can lead to a testable question.  Have students share their questions with other group members and have each group share the best question with the whole class.  They should explain why it is a good question and what observation lead to that question.

Discuss effective techniques in organizing data. If no previous instruction has been given to constructing observation tables, the teacher must guide students in recording observations and data.  Allowing students to determine a method to record their data as a class (with teacher guidance) will make student charts and tables more uniform and organized and also easier to share with other group members.  Allow students to record their data into tables. Discuss why care should be taken to plan for data organization before any has been collected.
Activity 2B:  Making Observations (Teacher-Made for CC Activity 2)

PS GLE: 2; SI GLEs: 2, 5)  

Since observation is one on the most important activities in the science classroom and because it is the foundation of inquiry, students should practice making precise, detailed and complete observations.  The peanut lab is an alternative assignment that can be used in place of the candle lab.  

See Appendix

Unit 1 Concept 2:  Measurement

GLEs 

*Bolded GLEs must be assessed in this unit

PS 1 
Measure the physical properties of different forms of matter in metric system units (e.g., length, mass, volume, temperature) (PS-H-A1) (Application)
PS 2
Gather and organize data in charts, tables, and graphs (PS-H-A1) (Analysis)

SI 4
Conduct an investigation that includes multiple trials and record, organize, and display data appropriately (SI-H-A2) (Application)
SI 5 
Utilize mathematics, organizational tools, and graphing skills to solve problems (SI-H-A3) (Analysis)
SI 6
Use technology when appropriate to enhance laboratory investigations and presentations of findings (SI-H-A3) (Comprehension)
SI 7
Choose appropriate models to explain scientific knowledge or experimental results (e.g., objects, mathematical relationships, plans, schemes, examples, role-playing, computer simulations) (SI-H-A4) (Application)

SI 15
Analyze the conclusion from an investigation by using data to determine its validity (SI-H-B4) (Evaluation)

	Purpose/Guiding Questions:

· Utilize accurate metric measurements in solving problems

· Organize quantitative data into tables and graphs

· Determine the density of a substance


	Key Concepts/Vocabulary:

· Metric system or SI  

· Table/graph

· Physical properties (mass, density, etc)

· Measurement units

· Dimensional analysis

· Measurement tools or instruments

· Measurement standard

	Assessment :

· Measurement lab with stations

· Density problems

· Density lab

· Data tables/graphs

Activity-Specific Assessments:

· Activities 6
	Resources:

· Measurement tools (balance, thermometer, graduated cylinder, etc)

· Gum or grow-animal

· Objects to measure

· http://www.metricamerica.com/ 

· Ice cubes

· Various liquids and solids of different densities




Instructional Activities

Note:  Essential activities are key to the development of student understandings of each concept.  Substituted activities must cover the same GLEs to the same Bloom’s level.

**Essential Activities: 3A or 3B, 4, 5, 6, 7
**Optional Activities: None

Activity 3A:  Making Measurements (CC Activity 4)

(PS GLE: 1; SI GLEs:  4, 5, 15)

Materials List:  Meter stick, thermometer, balance, 10 mL graduated cylinder, 250 mL graduated cylinder, 250 mL beaker, wood block, screw

Teacher Notes: It would be hard to overstate the importance of taking proper measurements in the science lab.  The goal of most of the lab experiences is to compare the results of calculations to some known standard, and to determine possible errors or uncertainty.  Students must be able to make measurements as accurately as possible depending on the instrument they use.  Through direct instruction either whole class or group work, students should learn how to determine the accuracy of the various pieces of laboratory equipment they will be using though out the school year (rulers, balances, graduated cylinders, thermometers, etc).  This process will probably take several class periods, with additional calculation practice with teacher-provided problems as extensions of the class activities.  Direct instruction in using significant figures, scientific notation, unit conversions, and percent error should be provided as determined by assessing the level of your students.  Additional information about significant figures, scientific notation, conversions, and accuracy and precision can be found at

http://www.ee.unb.ca/tervo/ee2791/intro.htm
http://www.chemtutor.com/numbr.htm#sci
http://chemlabs.uoregon.edu/Classes/Exton/Misc/determinate.html
I.  Determining the limitations of common laboratory instruments

1. Have students observe the smallest place value represented by the lines on the meter stick (on the metric side).  Record this value, with the appropriate unit (i.e. hundredth of a cm. or .01 cm), as the “smallest certain place value.”

2. Instruct students to add one decimal place value (i.e., tenth becomes hundredth, or hundredth becomes thousandth) to the value from the previous step. This determines the estimation digit for this instrument.  Students should record this value with appropriate units.

3. Students should repeat steps 1 and 2 for each of the following instruments and record these values: thermometer, balance, 10 mL graduated cylinder, 250 mL graduated cylinder, and 250 mL beaker.

4. Instruct students that when using these instruments throughout the school year, they must record their measurements to the value of the first estimated digit.

 II. Measuring length

1. Have students measure the length, width and height of the wood block (book or any other larger rectangular object may be added or substituted for this object).  Make sure they include an estimation digit for each measurement that matches the place value determined for the meter stick in Part I.  Record these values with units.

III. Measuring mass

1. Make sure students understand how to zero the balance before each measurement.

2. Have students determine the mass of a clean, dry 10 mL graduated cylinder and record this value with the proper estimation digit and unit.

3. Add 10.0 mL of water to the graduated cylinder.  Dry the outside of the cylinder to avoid massing extra water.  Students will mass the graduated cylinder plus water and record this value with the proper estimation digit and unit.

4. Students will determine and record the mass of the wood block.

5. Students will determine and record the mass of the metal screw.

NOTE: Other appropriate items may be added to this list or substituted for the wood block and metal screw depending upon the availability. 

IV. Measuring volumes of water

1. Students will measure out any appropriately-sized sample of water in the 10 mL graduated cylinder and record the volume with units to proper estimation digit.

2. Students will repeat step 1 with the 250 mL graduated cylinder and the 250 mL beaker.

V. Measuring the volume of an irregularly-shaped object

1.  Students should place some water in the 10 mL graduated cylinder and record the value (4-6 mL would usually be best).

2.  Have them carefully place the screw in the 10 mL graduated cylinder (make sure the screw used is smaller than the diameter of the cylinder).  Tell students that it must be completely submerged and the volume must be no greater than 10 mL.  Have them record the new water level.

VI. Measuring temperature

1. Have students take the temperature of the lab room and record with units to the proper estimation digit.

VII. Reviewing results

1. Review correct answers with students and re-teach if necessary for mastery. Have students compare the precision of the accuracy of the graduated cylinders and the beaker and discuss when an accurate measurement is required during experimentation and when very precise measurements are required.

2. Review how making as accurate and precise measurements as possible is required to receive valid data from experiments.  Showing students how small errors are compounded through calculations into large errors is necessary to additional evidence to reduce experimental errors and to have proper, consistent, and reliable laboratory measurement skills.
Activity 3B:  Making Measurements: Gro-Animals (Teacher-Made for CC Activity 4)
(PS GLE: 1; SI GLEs:  4, 5, 15)

A substitute item such as a gel grow-animal or absorbent grow gel could be substituted for the gum if school rules prohibit the use of gum for learning experiences. If substituted, the density will increase on absorption of water and this may take more than one class period over several days.

See Appendix

Activity 4: Measurement and Conversion Lab (CC Activity 5)  

(PS GLEs: 1, 2; SI GLEs: 5, 6)


Conversions 
Materials List:  ruler, thermometer, graduated cylinder, balance, calipers, various items to measure (books, pencil, liquids, etc.), calculators

Prior to this activity, a combination of direct questioning and review of the metric units and prefixes used in measuring may be conducted. Provide students with ample opportunity to measure in metric units, and record various physical properties of matter such as the mass of a pencil, the height of a textbook, the temperature of a liquid, and the volume of a beverage glass. Allow students to work with triple beam balances, rulers, calipers, graduated cylinders, and thermometers. All data should be recorded in a data table. As students work, informally assess students’ mastery of each measuring tool. Once mastery has been assessed and re-teaching has occurred as necessary, students are ready to convert the measured metric units into other metric units. 

The teacher should demonstrate the use of dimensional analysis to convert one of the student measurements from one metric unit to another metric unit. For example, model converting pencil-mass in grams to kilograms. The converted measurement may be recorded in the same data table. In order to accomplish this activity, students should work in groups of 2, 3, or 4 students. Provide students with additional practice conversion problems as needed to reach mastery. Additional metric activities, conversions, and information can be found online at: http://www.metricamerica.com/.

See Appendix

Activity 5:  Density of Solids (CC Activity 7)

(PS GLEs: 1, 2; SI GLEs: 4, 5, 15)

Materials List:  various sizes of regularly shaped objects (square and rectangular blocks of wood, metal, plastic), graduated cylinder or overflow can, balance, metallic solids (aluminum, brass, copper, lead, steel, tin, zinc), graph paper, calculators

Students should be provided with ample opportunities to work with materials to calculate density. They are to demonstrate that the physical property of the density of a substance is a derived formula, calculated from mass divided by volume. Instruct students to determine, mass and volume of regularly shaped objects, such as rectangles and blocks of wood, metal, and/or plastic. They should calculate densities using proper units and record in student developed data tables. Have students measure the volume of some of the same objects through water displacements using graduated cylinders or overflow cans, and again calculate the densities of the objects. Students should compare the two calculations and determine any source of error between the two calculations. 

Provide the students with several “unidentified” metallic solids such as aluminum, brass, copper, lead, steel, tin, and zinc. Using balances as well as graduated cylinders or overflow cans, have the students determine the mass and the volume of the metallic objects. Students should record this information in a data table. Once the information is recorded, students should calculate and record the density of the metallic objects. 

Students should plot data in a mass vs. volume graph and analyze the slope for density. The ability to create and analyze graphs for trends and predictions is fundamental to the study of science.  Some review of graphing and analyzing slope as a rate of change may be needed for students to accomplish this task.  After consulting a chart or periodic table for known densities (or specific gravity) of the various substances, students are to identify correctly the metallic composition of their solids. Students should also calculate the density using the formula and compare their two calculated values (the slope and the formula calculation).  Using the known density of their metal and their calculated densities students may calculate a percent error for their density/slope calculation.
See Appendix
Activity 6:  Density of Various Substances (CC Activity 5b)

(PS GLEs: 1, 2; SI GLEs: 4, 5, 7, 15) 

Materials List: two ice cubes the same size, water, isopropyl alcohol, clear containers

Because many students assume that a solid will always sink when placed in a liquid, correct student’s misconceptions with the following discrepant event. Prepare two ice cubes of equal size (you might want to make larger sizes for ease of student viewing) prior to the start of class. Place both ice cubes in clear containers such as beakers, one ice cube in water (it floats) and one ice cube in isopropyl alcohol (it sinks). Because the two colorless, clear liquids appear to be water, students initially might think that you have done something funny to the ice cube. This is why care must be made in making the ice cubes the same size. 

Accept all explanations of what the students are viewing. If time allows, you might want to let student groups layer water, colored salt water, glycerol, and colored isopropyl alcohol in a graduated cylinder and experiment with dropping various solid objects  (cork, plastic, metal, wood, etc) into the density column to compare densities. Given the density of various objects, have students predict where the object will rest when placed in the density column. Have students test and report their results. 

Activity 7:  RAFT Writing about Density (SI GLEs: 7, 15; PS GLEs: 1)

Materials List:  science learning logs
Have students complete a RAFT (view literacy strategy descriptions) after their experimentation with the density of various objects This type of writing allows students to project themselves into unique roles and to look at the content from a unique perspective.  In this case they will use their understanding of density to explain a situation that is different than water density as we know it on Earth.  This type of writing should be creative and informative, and also show an understanding of the correct content.  These writings may be done individually, in pairs, or in small groups as determined by the teacher. 


Role:          Astronaut Explorer to an “Earth-like” planet in another solar system 


Audience:  Mission Control


Form:
       Report of Observations


Topic:        Observations that on this planet frozen, solid ice is not less dense than                         

                               water, but more dense than liquid water

In their written report to Mission Control, students must record at least three observations of specific ice and water interactions on this planet and their resulting observation.  These observations should be compared and contrasted with the same interaction on Earth.  Recommendations should be given to Mission Control whether the continued exploration of this planet would lead to future habitation by Earthlings or the conditions are not optimal for human habitation.  Students should be allowed to share their RAFTs in small groups or with the whole class.  Students should listen for accurate information.  RAFT writing should be kept in students’ science learning logs (view literacy strategy descriptions).

 Unit 1 Concept 3:  Experiment Design

GLEs 

*Bolded GLEs must be assessed in this unit

PS 1 
Measure the physical properties of different forms of matter in metric system units (e.g., length, mass, volume, temperature) (PS-H-A1) (Application)

PS 2
Gather and organize data in charts, tables, and graphs (PS-H-A1) (Analysis)
SI 1
Write a testable question or hypothesis when given a topic (SI-H-A1) (Synthesis)
SI 3
Plan and record step-by-step procedures for a valid investigation, select equipment and materials, and identify variables and controls (SI-H-A2) (Analysis)
SI 4
Conduct an investigation that includes multiple trials and record, organize, and display data appropriately (SI-H-A2) (Application)

SI 9
Write and defend a conclusion based on logical analysis of experimental data (SI-H-A6) (SI-H-A2) (Evaluation)
SI 12  
Cite evidence that scientific investigations are conducted for many different reasons (SI-H-B2) (Comprehension)
ESS 7
Analyze how radiant heat from the Sun is absorbed and transmitted by several different earth materials (ESS-H-A5) (Analysis)
	Purpose/Guiding Questions:

· Demonstrate scientific techniques used when solving problems

· Utilize inquiry processes in investigations


	Key Concepts/Vocabulary:

· experiment

· hypothesis

· data

· inference

· scientific method

· variables

· independent variable

· dependent variable

· conclusion

· control

· constants or controlled variables 

· radiant energy

· conductor/insulator

	Assessment :

· Lab report with rubric

· Written assessment 
Activity-Specific Assessment:

· Activity 8B
	Resources:

· Measurement tools

· Lab report checklist/form/rubric




Instructional Activities

Note:  Essential activities are key to the development of student understandings of each concept.  Substituted activities must cover the same GLEs to the same Bloom’s level.

**Essential Activities: 8A or 8B
**Optional Activities: None

Activity 8A: Inquiry and Experimental Design (CC Activity 3)   (Activity for Measuring Liquid Volume in folder)

(PS GLEs: 1, 2; SI GLEs: 1, 2, 3, 4, 5, 6, 9, 10, 12; ESS GLE: 7)

See Appendix
Activity 8B:  Inquiry and Experimental Design (SI GLEs: 1, 3, 4, 5, 9, 10; PS GLEs: 1, 2;)

Materials List: (per group) raisins, clear carbonated beverage, large beakers (or empty 2-liter bottles with the necks cut out), misc. material dependant on the designed experiment, Inquiry Presentation Rubric BLM, (per student) science learning logs

The purpose of this exploratory activity is to further develop student inquiry process skills. In cooperative groups of 3 to 4, students should design an experiment around a testable question that they themselves generate.  The designed experiment should provide accurate and reasonable data to analyze, and it should clearly permit the collection of information that addresses the framing question of their investigation. Simple hands-on activities can be extended into full inquiry opportunities.  Using a discrepant event like the dancing raisins activity can be an excellent start to an inquiry experiment. The dancing raisins activity is based upon the discrepant event resulting when a raisin is dropped into a glass of clear carbonated beverage. The raisin, being slightly denser than the liquid, initially sinks to the bottom of the glass. However, the raisin does not stay on the bottom of the glass. Carbon dioxide bubbles in the beverage will attach themselves to the submerged raisin, creating buoyancy, which causes the raisin to bob up to the surface. When a raisin reaches the surface, the bubbles on the top of the raisin break, the raisin rolls over, the remaining bubbles break, and the raisin sinks. Although raisins will dance in a variety of carbonated beverages, it is necessary to use a "clear" soda or carbonated water in order for the students to be able to observe how the bubbles stick to the raisins causing them to float.

To do this, begin the activity with an opinionnaire statement. (view literacy strategy descriptions).  Write the following statement on the board:  “Forensic Scientists are the only scientists who should be concerned with consistent techniques.”  (Define Forensic scientists if needed, but most of your students should be familiar with the popular crime scene shows from television).  Rather than responding to a written opinionnaire, ask students to turn to a partner and either defend or dispute that statement stating why they have taken that stance.  As students respond, write paraphrases of the statements on the board or overhead, marking any duplicate statements with a star.  Add statements of your own as needed to show the need for various standard procedures in scientific experimentation.  Students at this level should recognize the need for controlling variables, analyzing and graphing data, recording observations, making predictions and evaluating results.  Tell students to look carefully at the following activity to see if their statements hold true for the scientific examinations to be conducted in this classroom.

Provide each group with the dancing raisins set-up—clear container filled with fresh clear carbonated beverage and about 20 raisins—and allow them to record their observations.  Hopefully they will be able to determine that the “dancing” is caused by changes in density due to the attaching air bubbles The raisins are more dense than the soda and fall to the bottom, but when gas bubbles of CO2 attach themselves to the raisins, they become less dense and float to the top.  When the bubbles pop at the surface, the raisins again fall, and the process repeats itself over and over. Allow time for group discussions and whole-class discussions about their observations.

Next pose this question to the students:  Can you make the raisins dance faster, and if so, can you design an experiment to substantiate your claim?  Allow cooperative groups to brainstorm (view literacy strategy descriptions) solutions to this challenge. During this brainstorming, the teacher should facilitate each group in choosing their experimental design, facilitate the planning of an investigation, and provide whole-group/whole-class instruction in various process skills (formulating a hypothesis to predict outcome, developing a step-by-step procedure, and recording and analyzing data) as needed to conduct the inquiry.  Hopefully, the challenge itself—Can you make the raisins dance faster?—should generate the student question of faster than what?  If not, the teacher should guide the students to that question.  This should help focus on developing a hypothesis and generate much discussion about experimental design, controls, variables—both  independent and dependent—as  well as data recording and presentation (graphing, diagrams, etc.), along with appropriate safety precautions. This questioning may lead to (or the teacher might want to guide the students to) repeating the experiment but controlling and measuring the variables.  These would include measuring the temperature and volume of the beverage, measuring the dancing of the raisins by counting bobs in a determined time interval, and recording the results.  This controlled experiment should help students in determining their testable question. It is also helpful in helping students reflect on how the increased scientific examination affected their understanding and their learning.  Using their science learning logs (view literacy strategy descriptions), have students reflect on the process they followed to develop their testable question.  Suggestions to cover would be how they chose their variables and the resulting procedure, group collaboration, controls, etc.  A short period of class time should be utilized to allow students to share their reflections with their group or other with other students in the class either one-on-one or as a whole class.  Pairing students and allowing them to share (Pair and Share) often prevents students’ stress of sharing with the entire class.

Upon approval of their experimental design, student groups will work through the activity a final time testing their generated question and then prepare a class presentation of their experiment and results.  Using the final presentation as a guide, many unfocused or disorganized ideas can be clarified by asking students how they can explain that in their presentation. It may be necessary to provide additional whole group instruction (or review) on the oral presentation component of the lesson after the hands-on portion of the work has been completed.  This activity could be conducted over a few class periods or extended to include research on density and buoyancy to be included in oral presentations or written reports.  See the Inquiry Presentation Rubric BLM for a suggested evaluation rubric.


 Sample Assessment Items

Unit 1 Observation, Measurement, and Experiment Design
Multiple Choice

1.
Maria collected the gas given off by a glowing piece of charcoal. The gas 



was then bubbled through a small amount of colorless limewater. Part of 



Maria’s report stated, “After the gas was put into the jar, the limewater 



gradually changed to a milky white color.” This statement is


*
A
an observation



B
a conclusion



C
a generalization



D
an assumption of the investigation


2.
Which object listed in the table has the greatest density?

	Object
	Mass of Object (grams)
	Volume of Object (cc)

	W
	11.0
	24

	X
	11.0
	12

	Y
	5.5
	4

	Z
	5.5
	11




A
W



B
X


*
C
Y



D
Z


3.
Two open bottles, one filled with vinegar and the other with olive oil, were 


left on 
a window sill in the Sun. Several days later it was observed that 



the bottles were no longer full.  What can be concluded from this 




observation?



A
Vinegar evaporates faster than olive oil.



B
Olive oil evaporates faster than vinegar.


*
C
Both vinegar and olive oil evaporate.



D
Direct sunlight is needed for evaporation.


4.
Four groups of students were each given a piece of aluminum foil (20 cm 



x 20 cm), a container holding one liter of water, and some pennies.  Each 



group was instructed to use the aluminum foil to make a boat that would 



hold the greatest number of pennies while floating on the water.



The dependent variable in this investigation is the



A
amount of water.


*
B
number of pennies.



C
size of the aluminum foil.



D
length of the boat.


5.
A fourth grade class was studying the stretch of a rubber band 




when weights were added. The children added weights to a paper 




clip attached 
to the rubber band and measured the total stretch of 




the rubber band using a ruler. What was the independent variable 




in this experiment?



A
the rubber band



B
the ruler


*
C
the weights



D
the stretch of the rubber band

Constructed Response (2 point)

1. A student wanted to see how temperature would change with time inside a glass cylinder.  He recorded the temperature inside the glass cylinder every minute for five minutes.  His results are shown in the table below:

Temperature Change Inside the Glass Cylinder

	Time (minutes)
	Temperature ((C)

	0
	22

	1
	32

	2
	40

	3
	44

	4
	46

	5
	48




Use the grid below to create a line graph showing the results note in the 


table above.  First, label and scale the axes, and plot the six points.  Then 


connect the points to show how temperature changed with time.
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Sample Assessments
General Assessments

· The student will develop skills in measuring mass, length, and volume of known objects and liquids. Stations for each type of measurement will be set up and students will rotate through each station.

· The student will analyze prefixes of the SI system for their numeric representation in relationship to the base unit (e.g.,  Centi (c)---- .01; Kilo (k)---- 1000). Students will complete a chart of prefixes and their numeric representation.

· The student will complete various density problems, solving for mass, volume or density. 

· The student will create lab reports showing a complete analysis and understanding of the given concept. The student will complete graphs with correct scale, labels, and slope calculations when given sample data.

Activity-Specific Assessments

· Activity 1: The student will demonstrate understanding of proper lab behavior by accurately answering a teacher developed safety quiz.

· Activity 8: The student’s final laboratory report will be evaluated by a teacher-developed rubric given to students prior to the development of the experiment.

Resources

· Campopiano, John, et al. Math + Science: A Solution. Fresno:  AIMS Education Foundation, 1987.

· Marson, Ron. TOPS Learning Systems:  Metric Measure. 1978.

· McKibban, Mike, Kathleen Landon, Walt Laidlaw, and David Lile. Floaters and Sinkers: Solutions for Science and Math. Fresno: AIMS Education Foundation, 1987.

· Texley, Julianna,Terry Kwan and John Summers. Investigating Safely:  A Guide for High School Teachers: NSTA Press, 2004

Name/School_________________________________       Grade _________________________


Feedback Form
This form should be filled out as the unit is being taught and turned in to your teacher coach upon completion.
	Concern and/or Activity Number
	Changes needed*
	Justification for changes 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


* If you suggest an activity substitution, please attach a copy of the activity narrative formatted like the activities in the APCC (i.e. GLEs, guiding questions, etc.).
Assessment


The student will demonstrate understanding of proper lab behavior by accurately answering a teacher developed safety quiz.





Assessment


The student will determine the density of a group of 5-10 pennies, making sure that some are pre-1982, some 1982, and some post-1982. When students report various densities, they will be challenged to find an answer. Internet research should be conducted on the composition of a penny over the last fifty years and why it has changed.





Assessment


The student’s final laboratory report will be evaluated by a teacher-developed rubric given to students prior to the development of the experiment.
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