  Name ___________________________________________                                                         7th Grade Science – Unit 1

Comprehensive Curriculum

Assessment Documentation and Concept Correlations

Unit 1: Chemistry of Life

Time Frame:  1 Week
	Big Picture: (Taken from Unit Description and Student Understanding)

· There are five characteristics of living things and essential elements needed for life.

· The structure and function of living organisms involves a relatively small number of chemical elements the most important of which are carbon, hydrogen, oxygen, nitrogen and phosphorus.


	Guiding Questions
	Activities
	GLEs
	Documented GLEs

DOCUMENTATION

GLE Bloom’s level
GLEs

Date and Method of Assessment

Identify the elements most often found in living organisms (e.g., C, N, H, O, P, S, Ca, Fe) (PS-M-A9) (Application)
PS 1

Identify problems, factors, and questions that must be considered in a scientific investigation (SI-M-A1) (Analysis)
SI 2

Identify independent variables, dependent variables, and variables that should be controlled in designing an experiment (SI-M-A2) (Comprehension)
SI 5

Construct, use, and interpret appropriate graphical representations to collect, record, and report data (e.g., tables, charts, circle graphs, bar and line graphs,  diagrams, scatter plots, symbols) (SI-M-A4) (Application)
SI 11

Use data and information gathered to develop an explanation of experimental results (SI-M-A4) (Comprehension)
SI 12

Communicate ideas in a variety of ways (e.g., symbols, illustrations, graphs, charts, spreadsheets, concept maps, oral and written reports, equations) (SI-M-A7) (Application)
SI 19

Distinguish between observations and inferences (SI-M-A7) (Application)
SI 21

Use relevant safety procedures and equipment to conduct scientific investigations (SI-M-A8) (Comprehension)

SI 23

Reflections:  

	Concept 1:  

Safety and Science as Inquiry

1. Can students identify and apply correct lab safety procedures?

2. Can students apply the steps of the scientific method and science as inquiry skills? 

3. Can students identify the five characteristics of living things?


	*Activity 1:  Safety in the Science Classroom

GQ 1


	SI 23, 21
	

	
	*Activity 2:  Scientific Method/ What is Life?
GQ 2, GQ 3

	SI 2, 5, 12, 21, 23
	

	Concept 2:  Characteristics and Elements of Life

4. Can students identify and apply knowledge of the elements essential for life?


	*Activity 3: Served with a Grain of NaCl

GQ 4
                                  
	SI  11,

19

PS 1
	

	
	Activity 4: Elemental Information (optional)
GQ 4
                               
	SI 19
PS 1
	


 Unit 1 Concept 1:  Safety, Scientific Method and Characteristics of Life
GLEs

*Bolded GLEs are assessed in this unit.

SI 2 
Identify problems, factors, and questions that must be considered in a scientific investigation (SI-M-A1) (Analysis)

SI 5
Identify independent variables, dependent variables, and variables that should be controlled in designing an experiment (SI-M-A2) (Comprehension)

SI 12
Use data and information gathered to develop an explanation of experimental results (SI-M-A4) (Comprehension)
SI 21
Distinguish between observations and inferences (SI-M-A7) (Application)
SI 23 
Use relevant safety procedures and equipment to conduct scientific investigations 

(SI-M-A8) (Comprehension)

	Purpose/Guiding Questions:

· Identify correct lab safety procedures.
· List and apply the steps of the Scientific Method.
· Identify the five characteristics of living things.

**Understand how scientists design experiments, use technology and communicate results in order to better our understanding of the world.  See preface for specific key concepts identified by the assessment guide.


	Key Concepts and Vocabulary:

· Safety symbols (refer to chart in text)

· Hypothesis

· Variable

· Independent Variable

· Dependent Variable

· Control

· Qualitative Observations
· Quantitative Observations
· Observation

· Inference

	Assessment Ideas:

· The student will identify lab safety symbols and rules. 

· Science Spot Sponge Bob Activities

· See the assessment options page at the end of this unit.

Activity-Specific Assessments: 

Activity 1
	Resources:

· Proper and improper lab practices
http://www.chem.unl.edu/safety/hslabcon.html
· Science safety rules with Sponge Bob

http://sciencespot.net/Media/scimthdsafety.pdf
· Scientific method with Sponge Bob controls and variables

http://sciencespot.net/Media/scimethodconvar.pdf


Instructional Activities

Note:  The essential activities are denoted by an asterisk and are key to the development of student understandings of each concept.  Any activities that are substituted for essential activities must cover the same GLEs to the same Bloom’s level.

*Activity 1: Safety in the Science Classroom 

(SI GLE’s: 23, 21)

Materials List: Class set of teacher prepared large index cards with safety symbols and pictures, yarn, poster board, Safety Contract BLM (one per student)

With the increased focus on science as inquiry, it is imperative for students to practice safety within a science classroom and laboratory. Prior to class, prepare lab safety index cards with pictures of safety symbols on some and matching safety rules on others. Attach yarn to the cards to create a necklace. Place students in two groups:  one the safety symbol group and the other, the safety rule group.  Students should not look at their cards while hanging them on their backs so that other students may view them.  Explain that they have just become either a safety symbol or rule. It’s their job to determine which one by interviewing other students. Students will circulate around the classroom for five minutes in search of their matching symbol or rule once they have determined which they are. They can ask other students three yes-or-no questions to help determine what they are, such as 

· Am I used when heating glassware?

· Am I an object that is worn?

· Am I a rule that must be considered when handling living organisms?

The questions asked should be used to help determine what they are representing and can only be yes-or-no questions.  At the end of the five minute time, students should stand together as a pair, safety symbol and accompanying safety rule. The pair must explain how they are connected. On a new index card, the pair will create a billboard style design explaining their safety rule.  Arrange all safety rules together and laminate and post in the classroom as a safety guideline poster. Students may use computer software to import and/or manipulate images, if available.

Students can view a comparison of proper and improper lab practices identified at the following site: http://w
ww.chem.unl.edu/safety/hslabcon.html. Have students make observations of the pictures.  Then have students make inferences based on their observations.  These inferences should be related to the safety symbols.    

Provide students with a copy of the Safety Contract BLM to be signed by them and their parents/guardian and placed in a classroom file.  Check with your science supervisor to see if there are any system-wide regulations that should be included.   Other examples of contracts can be found at http://nerds.unl.edu/pages/preser/sec/safety/?M=A.

Just as safety is a concern within the science classroom, it is also important in a kitchen with beginning cooks. Ask students to describe their favorite meal and write all safety procedures that should be used in the kitchen during preparation. Compare the safety precautions to those used within the science laboratory. Draw possible kitchen safety symbols that could be placed in a school home economics classroom.
Assessment:  Provide students with a written incorrect lab scenario.  Students must identify the broken safety rules and state the correct procedures.  Possible choice – Science Safety Rules with Sponge Bob http://sciencespot.net/Media/scimthdsafety.pdf 

*Activity 2:  Scientific Method/ What is Life?  (SI GLE’s 2, 5, 12, 21, 23)

Ask students to respond to the question, “How can you determine if something is alive?”
To begin class have students create a list of characteristics of living things.  Facilitate a class discussion in which the class comes to a consensus on the characteristics of living things.  The teacher should ensure that numbers 1 – 4 are included on the class list.  (Number 5 will be discovered when students investigate fire.)  
1. Living things reproduce

2. Living things use energy

3. Living things grow and develop

4. Living things respond to changes in the environment

5. Living things are organized (made of cells)

Using the class list, ask students to classify a list of items as living or nonliving. 

Optional: Once students have completed their classifications, ask students to think-pair-share: think about their definition of life and write it down, pair with someone and discuss each definition to create one definition, and share definitions with the class (record important points of each definition on the board) in a discussion structured to produce a class definition of life.  
INVESTIGATE!      (Open flame safety )
 Have students design a science experiment to determine:  Is fire alive? Students should be sure to list all safety concerns and how these concerns will be addressed.  They should also list a step by step procedure for determining if fire is alive.  They should refer to the list of characteristics of living things when designing their experiment.  
Allow students to make mistakes as they design their experiment.  These mistakes will enrich the class discussion that follows the experiment.
Through guided discussion have students develop a standard experimental design including the 5 steps of the scientific method: Purpose, Hypothesis, Experiment, Data, Conclusion.  Identify the hypothesis, independent variable, dependent variable, quantitative observations, qualitative observations, inference and controls in the experiment.  Identify all relevant safety considerations.    

Students should develop a hypothesis and design an experiment to determine if fire is alive. Have students design an experiment to see if fire meets the class developed list of requirements for life and create a chart to record data. The teacher should then use student suggestions to conduct the following demonstration:

(1) Can fire reproduce?


Light another candle with the flame.  
(2)  Does fire use energy?


Explain that fire needs fuel to burn

(3) Can fire grow and develop?

Discuss large bonfires or burn paper in a jar

(4) Does fire respond to the environment?
Blow on the flame.  
Fire meets all requirements above. Ask students if the experiment has proven that fire is alive. This leads into the last characteristic:

(5) Living things are made of cells.

Fire is not made of cells

Upon completion of the demonstration students should draw conclusions based on the evidence collected.   Review the correct scientific method with students and all vocabulary used throughout the lesson.  
Unit 1 Concept 2:  Elements of Life

GLEs

*Bolded GLEs are assessed in this unit.

PS  1     Identify the elements most often found in living organisms (e.g., C, N, H, O, P, S, 

Ca, Fe) (PS-M-A9) (Application)
SI   11
Construct, use, and interpret appropriate graphical representations to collect, 

             record, and report data (e.g., tables, charts, circle graphs, bar and line graphs,  

             diagrams, scatter plots, symbols) (SI-M-A4) (Application)
SI   19
Communicate ideas in a variety of ways (e.g., symbols, illustrations, graphs, charts, 


spreadsheets, concept maps, oral and written reports, equations) (SI-M-A7) 

(Application)

	Purpose/Guiding Questions:

· Identify and apply knowledge of the elements essential for life.

**Understand how scientists design experiments, use technology and communicate results in order to better our understanding of the world.  See preface for specific key concepts identified by the assessment guide.


	Key Concepts and Vocabulary:

· Periodic Table

· Atomic Mass

· Atomic Number

· Atomic Model

· Protons, Neutrons, Electrons

· Element

· Compound

· Molecule

· Essential Elements

· Organism

	Assessment Ideas:

· The student will interpret basic formulas.

· See the assessment options page at the end of this unit.

Activity-Specific Assessments: 

Activity 3
	Resources:

· Interactive Periodic Table      http://www.webelements.com
· Periodic Table Facts http://photoscience.la.asu.edu/photosyn/education/learn.html
· 1001 Periodic Table Quiz Questions  http://www.1001-periodic-table-quiz-questions.com/


Instructional Activities

Note:  The essential activities are denoted by an asterisk and are key to the development of student understandings of each concept.  Any activities that are substituted for essential activities must cover the same GLEs to the same Bloom’s level.
*Activity 3:  Served with a Grain of NaCl 

(SI GLEs:  11, 19; PS GLE: 1) 

Materials List: copy of periodic table, large newsprint, student access to research material 
Put the graphic below on the board or on a transparency and ask students to interpret it. Ask them if the letters have any significance. Accept all reasonable responses.


Ask students leading 

                              N
questions that draw them toward the              CHOPS      Served with a “grain of NaCl.”
conclusion that the letters are symbols              CaFe

for the elements. Explain that these are the  

chemical elements that are essential for   

most living organisms. Ask them why

the graphic says Served with a grain of NaCl. Lead them to realize that NaCl is salt and contains elements that are essential for most life forms. Give students a copy of the periodic table and have them locate these symbols and record the names for each element.  Students should describe the importance of chemical elements and compounds in the body, such as calcium, carbon, nitrogen, hydrogen, phosphorus, oxygen, sulfur, iron, and sodium chloride

.

Instruct students to create a list placing the essential elements in order of abundance and to estimate the total percentage present in the human body. Discuss the student-generated list and correct any misconceptions. Provide students with the correct percentages.

Oxygen-65%

Carbon-18.5%

Hydrogen-9.5%

Nitrogen-3.2%

Calcium-1.5%

Phosphorus -1.0%

Other Elements- 1.3%

Allow students to infer why the elements are arranged in this order. With the information provided, instruct students to create a graph of their choice to display elemental presence.  Choose volunteers to come to the board and tape the various graphs and lead a class discussion on which graph best represents the data.  (Teacher may want to show data using a circle graph if no students choose this direction.) 

 Place students in groups to research how each chemical element or compound provides an important role to the human body. They should also discuss any dietary deficiencies that may occur due to the lack of an element or compound.  Students may find that there are other elements that are essential to living organisms.  With the researched information, instruct students to create a wanted poster describing the chemical element or compound. Follow up with a review of the use of chemical symbols to represent elements.
Assessment

Provide students with a list of possible deficiencies that can occur within the body because of the absence of an essential element. Ask students to determine the element that is insufficient, based on the description

Activity 4: Elemental Information (SI GLE 19; PS GLE: 1)

Materials List: Newsprint or other large paper such as a poster, student copy of “What Am I?” BLM

Assign student groups to research element characteristics by posing questions about elements found in the body from Activity 1, such as Is the element a metal or nonmetal? Which family is the element located in?  Other historical information can also be included, such as the atomic number, mass number, and common chemical compounds that contain these elements. This researched information can be placed on a classroom and student word grid (view literacy strategy descriptions); see What Am I? BLM. This strategy involves building a grid in which the elements found in the body are listed on the vertical axis of the grid.  The elemental properties such as metal, nonmetal, family, type of bond, location of element, and state at room temperature can be listed on the horizontal axis.  Students should fill in the grid, indicating the extent to which the key words posses the stated features or are related to important ideas.  Once the grid is completed, students are lead to discover both the shared and unique characteristics of the vocabulary words. Students can also replicate the elements as they appear on the periodic table onto a poster display.

Students should choose one of the elements studied to construct an atomic model, displaying protons and neutrons in the nuclei and the possible location of electrons. Students should use items such as yarn for the nucleus, cotton balls for the protons, buttons for the neutrons, and straws for the electrons or other available materials. 

Following this, instruct students on how formulas are written and interpreted, including the meanings of subscripts and coefficients. Place a list of chemical formulas and symbols on the board and ask students to distinguish the formulas from the symbols. Provide students with simple equations and practice balancing them.
Unit 1 Assessment Options

General Assessment Guidelines

Assessment will be based on teacher observation/checklist notes of student participation in unit activities, the extent of successful accomplishment of tasks, and the degree of accuracy of oral and written descriptions/responses. Journal entries provide reflective assessment of class discussions and laboratory experiences. Performance-based assessment should be used to evaluate inquiry and laboratory skills. All student-generated work, such as drawings, data collection charts, models, etc., may be incorporated into a portfolio assessment system.

· Students should be monitored throughout the work on all activities.

· All student-developed products should be evaluated as the unit continues.

· When possible, students should assist in developing any rubrics that will be used and should be provided with the rubrics during task directions
Activity-Specific Assessments

Activity 1
Activity 3

Sample Assessments

Multiple Choice:
1. Jane is performing a scientific investigation that is testing different brands of plant fertilizer.  What would Jane’s dependent variable be?

a. Water




b. Plant growth

c. Fertilizer

d. Sunlight

2. While Jane was performing her fertilizer experiment she watered one plant every day and the other plant every other day.  How could Jane improve her experiment?

a. Jane could move her plants into direct sunlight

b. Jane could add more fertilizer to each pot

c. Jane could increase the temperature in the room

d. Jane could water all plants equally

3. Analyze the chart displaying Jane’s results. What can you infer about the results?

	Fertilizer
	 
	No Fertilizer
	Speedy 
	Mega Plant
	Jim's Club

	 
	 
	 Used
	 Grow
	 
	Brand

	Growth (in inches)
	 
	3
	7
	5
	5


a. Speedy Grow fertilizer promotes the greatest plant growth.

b. Mega Plant fertilizer is better than Jim’s Club Brand fertilizer.

c. Plant fertilizer does not make any difference in plant growth.

d. Speedy Grow fertilizer is the most expensive fertilizer.

4. Jack had been weighing chemicals and touched them with his hands.  His nose itched, so he rubbed it right away.  What safety rule should Jack have followed?

a. Tie back hair and avoid loose clothing

b. Wear gloves when working with chemicals

c. Do not eat or drink in the lab

d. Never smell fumes directly

Constructed Response:
It’s a hot day and John wants to make a pitcher of sweet tea.  He is very thirsty and wants the tea right away!  John wonders what he can do to decrease the time it takes him to make tea. He decides to conduct an experiment to answer the following question:  “Would the sugar dissolve at a faster rate when added while the tea is warm or cold?”
a. Identify the independent and dependent variables.

b. Design an experiment that would address John’s question about dissolving sugar.

c. How could John further his experiment? 
Name/School_________________________________
Unit No.:_________________

Grade _______________
      Unit Name:_____________________________________________

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.).
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