

8th Grade Science: Unit 1


Comprehensive Curriculum

Assessment Documentation and Concept Correlation

Unit 1:  Atoms and Ions
Time Frame:  2 Weeks

	Big Picture: (Taken from Unit Description and Student Understanding)
· Knowledge of the structure of atoms and ions and understanding that atomic structure varies are critical in predicting how elements will form
      ions and react with other elements.



	Guiding Questions
	Activities

Essential Activities are denoted with an asterisk
	GLE’s
	Documented GLEs

DOCUMENTATION
GLE Bloom’s Level

GLEs

Date and Method of Assessment

Determine that all atoms of the same element are similar to but different from atoms of other elements (PS-M-A2) (Knowledge)
PS 1

Recognize that elements with the same number of protons may or may not have the same charge (PS-M-A2) (Knowledge, Analysis)
PS 2

Define ions and describe them in terms of the number of protons, electrons, and their charges (PS-M-A2) (Knowledge)
PS 3

Generate testable questions about objects, organisms, and events that can be answered through scientific investigation (SI-M-A1) (Syntheisis)
SI 1
Identify problems, factors, and questions that must be considered in a scientific  

investigation 
(SI-M-A1)

(Knowledge)
SI 2
Use a variety of sources to answer questions (SI-M-A1)

(Application)
SI 3

Identify independent variables, dependent variables, and variables that should be controlled in designing an experiment (SI-M-A2)
(Comprehension)
SI 5
Select and use appropriate equipment, technology, tools, and metric system units of measurement to make observations (SI-M-A3)
(Application)
SI 6
Use consistency and precision in data collection, analysis, and reporting (SI-M-A3)
(Application)
SI 8


	Concept 1:  Properties of Elements, Ions, and Compounds

1. Can students determine the composition of elements using the periodic table?
2. Can student describe the properties of selected elements?
3. Can students learn about the elements from their use of the Internet and other resources to find additional information? 
4. Can students predict how elements will form ions and react with other elements?
5.  Can students select and use   

     appropriate equipment,    

     technology, tools and metric 
     system units of measurement to 
     make observations?
	*Activity 1:  Thinking Like a Scientist 
GQ 5
	SI 1, 2, 5,6, 8, 11
	

	
	*Activity 2:  Atoms of Elements to Ions 

GQ 1 – 4        

	PS 1, 2, 3
SI 3, 28
	

	
	*Activity 3:  Adopt an Element
GQ 4                
	PS 1, 2, 3
SI 3
	

	
	*Activity 4: The Atoms Family

GQ 4
	PS 2, 3
SI 3      
	

	
	Activity 5:  It All Adds Up 

GQ 4                  
	PS 3
SI 3
	


Unit 1 Concept 1:  Properties of Elements, Ions, and Compounds

GLEs

*Bolded GLEs are assessed in this unit.

PS 1
Determine that all atoms of the same element are similar to but different from atoms 

of other elements (PS-M-A2) (Knowledge)

PS 2
Recognize that elements with the same number of protons may or may not have the 

same charge (PS-M-A2) (Knowledge, Analysis)

PS 3
Define ions and describe them in terms of the number of protons, electrons, and their 

charges (PS-M-A2) (Knowledge)
SI 1
Generate testable questions about objects, organisms, and events that can be answered 
through scientific investigation (SI-M-A1) (Synthesis)
SI 2
Identify problems, factors, and questions that must be considered in a scientific  

            investigation 
(SI-M-A1) (Knowledge)
SI 3
Use a variety of sources to answer questions (SI-M-A1) (Application)
SI 5
Identify independent variables, dependent variables, and variables that should be 
controlled in designing an experiment (SI-M-A2) (Comprehension)
SI 6
Select and use appropriate equipment, technology, tools, and metric system units of 
measurement to make observations (SI-M-A3) Application)
SI 8
Use consistency and precision in data collection, analysis, and reporting (SI-M-A3) 
(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) (Synthesis, Analysis)
SI 28
Recognize that investigations generally begin with a review of the work of others  

(SI-M-B2) (Knowledge)
	Key Concepts:

· Determine the composition of elements in common objects using the periodic table.

· Describe the properties of selected elements.

· Learn about the elements from their use of the Internet and other resources to find additional information.

· Predict how elements will form ions and react with other elements.

· Compare physical properties of materials (density, freezing or boiling point, solubility, malleability, conductivity and magnetism).

· Differentiate between protons, neutrons, electrons, ions and molecules.

· Identify questions that guide/design scientific investigation, and can be answered by a scientific investigation.

· Determine correct evidence to support a hypothesis.

· Identify flaws in an investigation.

· Identify parts of experimental design, types of variables, and controls; sequencing steps in a scientific investigation; analyze data; and justify a logical conclusion.
· Identify steps scientists take when preparing to work on an investigation.

· Identify the best way to present results of an investigation.

· Recognize the value of communication, multiple trials, and empirical evidence in the development of conclusions and scientific theory.

· Determine the mean, median, and mode for a data set.
	Vocabulary: 

· Structure and Function of Periodic Table

· Elements

· Compounds

· Protons 

· Neutrons

· Electrons

· Neutral Atoms

· Bohr Model

· Electron Cloud Model

· Lewis Dot Structure

· Physical Properties

· Chemical Properties

· Octet Rule

· Ion

· Covalent Bonds

· Ionic Bond

· Chemical Symbols and Formulas

· Matter

· Atomic number

	Assessment Ideas:

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

Activity-Specific Assessments: 

Activity 2
Activity 3


	Resources:

· Teacher-Made Supplemental Resources

· Chemical Elements. Available online at http://www.chemicalelements.com/
· Inquiring Safely: A Guide for Middle School Teachers NSTA Press: by Terry Kwan and Juliana Texley. 2003. Grades 6-8.

· Web Elements. Available online at http://www.webelements.com/.

· http://www.sciencespot.net
· Chemistry Comes Alive! at http://jchemed.chem.wisc.edu/JCESoft/CCA/CCA0/Movies/NACL1.html



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:  Thinking Like a Scientist (SI GLEs: 1, 2, 5, 6, 8, 11)

Materials List: Consumer Challenge One BLM, Consumer Challenge Two BLM, and Consumer Challenge Rubric BLM—each one per student or student group; three different brands of paper towels; tools to take measurements needed for activity 
After reviewing safety procedures, challenge students in this two-day experiment by introducing them to scientific skills needed to design and conduct an investigation. Student groups will test paper towel absorbency.  After collecting data, allow the student groups to discuss their results with each other. The students will take the lead in their learning and investigate their world using consistency and precision in data collection, analysis, and reporting.

Part A: Review the Consumer Challenge Rubric with whole class so that they know the expectations required of them. Student groups of 2-3 will write their own methodology, conduct the experiment, and evaluate the strengths and weaknesses of their methods. Students should consider the issues in combining data from other groups testing the same product. The students also should incorporate methods to ensure reliable results such as the use of consistency and precision in the collection and recording of data and to address safety concerns.  

First, student groups should meet to brainstorm different methods for testing their product. Show the equipment available; ask the students how the equipment could be used to make quantitative observations. 

Part B: This activity will introduce the idea of controlling other factors in the experiment. Use the plant example referenced on the Consumer Challenge One BLM to model with the students how to complete the chart for their individual experiment.  Have students complete the chart listing all testable variables. 

Part C: Students should record their results as they test their product (see Consumer Challenge Two BLM). After the experiment, students will use their data to construct a graph and write a conclusion. Each student team can create a presentation to report their findings to their classmates, which includes answers to the conclusion questions. 

*Activity 2: Atoms of Elements to Ions 

(PS GLEs: 1, 2, 3; SI GLEs:  3, 28) 

Materials List: Vocabulary Self-Awareness check BLM, 3X5 index cards for “word wall” (one card per word for each student), list of elements, Vocabulary Cards BLM (one for whole class viewing), a timeline-creating software or adding machine tape and metric ruler

Part A: Determine students’ prior knowledge of atoms using the vocabulary self-awareness chart (view literacy strategy descriptions). Provide a list of words to students at the beginning of this part of the unit and have them complete a self-assessment of their knowledge of the words using the Vocabulary Self-Awareness BLM. Do not give students definitions or examples at this stage. Ask students to rate their understanding of each word or law with either a “+” (understand well), a “(” (limited understanding or unsure), or a “-” (don’t know). Over the course of the readings and exposure to activities throughout the unit, students should be told to return often to the chart and add new information to it. The goal is to replace all the check marks and minus signs with a plus sign. Students will continually revisit their vocabulary charts to revise their entries, which will provide multiple opportunities to practice and extend their growing understanding of key terms related to the topic of chemical and physical properties of matter. If after studying these key terms, students still have checks or minuses, the teacher should be prepared to provide extra instruction for these students.

Review the basic components of the atom so that students will demonstrate an understanding of the structure and function of the Periodic Table. Students should construct and compare planetary (Bohr Model) and electron cloud models of a lithium atom in their learning log. Have students describe the properties of the elements in Part C of this activity. Students can make a list of common uses of elements and identify the elements in every day items containing those elements using the website Chemical Elements (http://www.chemicalelements.com). 

Next, students should create a timeline depicting the development of our understanding of atoms from Empedocles, Democritus, and Aristotle to Sir J.J. Tompson, Ernest Rutheford, and Neils Bohr (see “Atoms” under Resources). Students can use a timeline-creating software or they can draw a timeline where 1 cm = 25 years.

Part B. To develop students’ knowledge of key terms, have them create vocabulary cards (view literacy strategy descriptions) for terms related to atoms (i.e., atoms, protons, neutrons, electrons, valence electron, ion, isotope, electron cloud). Distribute 3X5 inch index cards to each student for each key term and ask them to follow the teacher’s directions in creating a sample card. Copy the vocabulary card BLM onto a transparency or project it onto an interactive board. Place the word “ATOMS” in the middle of the box, where “term” is on the vocabulary card BLM. Guide students in providing a definition and writing it in the appropriate space. Invite students to list the characteristics or description of the word and to write that information in the appropriate space. Now, ask for examples of the word and write that information in the appropriate space. Next ask for examples of the word and include one or two of the more accurate ones in the designated area on the card. Finally, create a simple illustration, if possible, of the word in the last area of the card.

Once the “ATOMS” card is created, ask students to make their own vocabulary cards for other atom-related words. Create a “word wall” using the vocabulary words. A word wall is a systematically organized collection of words displayed in large letters on a wall or other large display place in the classroom. Allow time for students to study their cards and quiz each other with their cards to reinforce word knowledge of atoms.

Part C. Student groups will select a pair of elements from the list below and provide the following information for their elements using resources such as websites (see Resources), history of the element, Bohr Model drawing of the atoms (including number of protons, number of neutrons, number of electrons in a neutral atom), physical properties, chemical properties, and any unique information. Students will produce a classroom presentation providing a short oral report on the element pairs. After groups present their report, the drawings of atoms will be posted for Part D of the activity.

· lithium – sulfur

· beryllium – phosphorus

· boron  – chlorine

· aluminum – hydrogen

· carbon – oxygen   

· silicon – nitrogen 

· magnesium – fluorine

· sodium – helium

· potassium – neon
· calcium – argon
Through a class discussion that summarizes the oral reports, elicit the following student understandings that are fundamental assumptions for elements and atoms:

· All atoms of the same element are similar to but different from atoms of other elements.

· Atomic masses are average weights, including all of the isotopes of that element.

Part D. Have students review their vocabulary self-awareness chart for the term ion. Provide direct instruction on the prediction of ion formation based on the location of the element in the periodic table and the octet rule (all atoms try to achieve stability in the outer energy level – typically 8 electrons). Then have each student group review their atom model drawings of elements in Part C in order to add additional information on a second revised drawing. Next, have groups determine if their atom would or would not form an ion based on its location on the periodic table and the octet rule. Students are to describe why the atom does or does not form an ion. For elements that do form ions, students are to describe what type (positive or negative) of ion forms and how (loses or gains electrons) the ion forms. Have students indicate the number of protons, neutrons, and electrons for each ion (see “Atoms” under Resources).

Through class discussion that summarizes the oral reports and displayed drawings, elicit the following student understandings: 

· An atom is mostly empty space.

· The number of protons for the neutral atom and the ion of the element remains the same. Only the number of electrons has changed. It is because of the unbalanced charges that an overall positive charge or negative charge results.

· It is very difficult for anything to penetrate the electron cloud and hit the nucleus. 

Assessment
The student will compare the arrangement of electrons in an atom of silicon with those of another element in the same family.

Note: Covalent bonds will need to be reviewed before the following activities.
*Activity 3:  Adopt an Element ( PS GLES 1, 2, 3; SI  GLES 3)
Materials List: Adopt an Element projects sheets in teacher resource supplement—each one per student or student group; internet access; CD-ROMs, encyclopedias, science books or other reference sources.  
Part A:  For this project, students are required to research an element, create an advertisement, and complete an element fact sheet. They may use the Internet (see Chemistry Links at the Kid Zone), CD-ROM's, encyclopedias, science books, or other reference sources. The advertisements are used to create a large periodic table on a wall the classroom. 

The advertisement must be colorful, neat, and contain the required information - atomic number, atomic mass, symbol, element's name, common use, advertising slogan, density, freezing or boiling point, solubility, malleability, conductivity and magnetism.  Students must create a slogan that is related to their element's uses. Pictures related to the advertising slogan must be included. Advertisements may be done on a computer or hand written/drawn. 

The fact sheet must be neat, written in blue/black ink, and contain all the information requested. Students are required to provide a list of sources (at least three) on the back of the fact sheet.
 Part B:  Have students pair with a partner with another element and compare the two elements in order to develop a Venn diagram that compares and contrasts the properties of both elements.  Prepare a presentation to teach the class about their elements.  
NOTE: For pricing information, visit the Chemicool and Los Alamos sites! I have also listed other periodic table sites for this project on the Chemistry links page of the Kid Zone. 

Assessment
The student will use a variety of sources to compare and contrast the properties of the different elements.  
*Activity 4:  The Atoms Family (PS GLE:  2, 3; SI GLE:  3)

Materials List: various types of dried peas or beans; Word Grid (one per student) and Word Grid Answers BLMs and Observation Table BLM; Internet access; various pictures, models, etc. of elements and compounds; Periodic Table (1 for each individual); science learning logs
Part A: Provide students with samples, pictures/video clips, or models of elements and compounds and review the octet rule for valence electrons. Students will calculate the number of protons and electrons using a periodic table. Students can use different types of peas to represent valence electrons of atoms. Using the “valence electron” peas, students physically move the “electrons” as they bond. 

· Ionic Bonds: Using an overhead, write the symbols for each element of sodium chloride. Use peas to create the Lewis structure for each—one sodium (1 valence electron) atom and one chlorine atom (7 valence electrons). Draw an arrow to show the transfer of the electrons and move the pea to the new location. Determine the charge for each ion and write the formula. Make sure the sum of the charges is zero and write the chemical formula (Na+1Cl-1).  Sodium has a positive charge because it now has 1 more proton than electrons, and chlorine has a negative charge because it now has 1 more electron than protons). 


· Covalent Bonds: Using an overhead, write the symbols for each element for water. Use peas to create the Lewis structure for each – one hydrogen (for now – 2 valence electrons) atoms and one oxygen atom (6 valence electrons). Rearrange the electrons (or peas) to pair-up electrons from each atom. Students should start with one hydrogen atom and one oxygen atom. Remind the students of the octet rule:  they should see that oxygen atom needs two electrons to fill its out shell (6+2), which means they will need a total of two hydrogen atoms to complete the bond. Draw a circle around oxygen’s 6 and the two hydrogen’s 1 valence electrons. Also draw a circle around each hydrogen’s 1 valence electron and 1 oxygen electron to show the sharing of electrons. Draw the bond structure using symbols and lines to connect the bonds. Use one line for each pair of electrons that is shared. Write the chemical formula for each molecule. Have the students use a writing utensil to draw the electrons as they remove the peas.


Students should see the difference between covalent bonds (sharing of valence electrons) and ionic bonds (the giving/taking of valence electrons) and how the ions of elements are different from the atoms of the same element.  Specifically include a sodium, chlorine, and sodium chloride set; an aluminum, chlorine, and aluminum chloride set; and an iron II oxide (FeO) and iron III oxide (Fe2O3) set.  

Part B: Students complete a word grid (view literacy strategy descriptions). This strategy involves building a grid in which the individual elements, molecules, compounds, or mixtures are listed on the vertical axis of the grid and the characteristics or important ideas are listed on the horizontal axis, such as element, molecule, compound, mixture, ion, and ionic bond. Students fill in the grid, indicating the extent to which the key words possess the stated features. Students can work in pairs to review the differences among atoms, molecules, compounds, and mixtures. After about five minutes, the teacher can do a visual check while reviewing the answers with the whole class, such as thumbs up for got it right and knew it, flat horizontal hand for got it right but guessed, or thumbs down for got it wrong. Once the grid is completed, students are led to discover both the shared and unique characteristics of the properties of the items listed in the vertical axis.  Allow students to study from the word grid and then be given questions that ask them to compare/contrast key terms.
Part C: Ask students to make observations of the physical properties of the element and compound samples with regard to the phase of matter, color, and other visual characteristics as well as the chemical formulas of the substances within each set. Students should record observations in a table similar to the Observation Table BLM in their science learning logs.

Show illustrations or a video clip of the sodium-chlorine reaction. A video clip of this reaction can be found at the Chemistry Comes Alive! web site, available online at http://jchemed.chem.wisc.edu/JCESoft/CCA/CCA0/Movies/NACL1.html. As a teacher demonstration, place aluminum and aluminum chloride in water to emphasize a difference in properties such as solubility. (In this instance, the compound dissolves and metal does not.) The teacher should wear protective goggles and an apron for the demonstration. Students are to observe and record their observations in their science learning logs. 

After students have completed this part of the activity, conduct a class discussion asking questions such as What did you observe? What did you note about the iron set versus the sodium set or the aluminum set? Why do you think the element alone had different characteristics than when it was in a compound? Compare the structure of the atom (Na) to the ion that it formed. How does the aluminum ion differ from the aluminum atom? Continue discussion to elicit student understanding on the following key points:

· Atoms of elements and ions with the same number of protons may or may not have the same charge. Property changes are brought about by a transfer of electrons.

· Some elements form more than one ion (more than one oxidation number), such as iron in iron II oxide and iron III oxide.

· The number of electrons in an ion is different from the number of electrons in the atom of the same element.

Activity 5:  It All Adds Up 

(PS GLE: 3; SI GLE:  3 ) 

Materials List: teacher-created element/ion cards, periodic tables, markers

In this activity, the students will use the periodic table and a set of teacher-created “element/ion cards” to create formulas for ionic compounds with a net ionic charge of zero. Through readings and direct instruction, students should be familiarized with the periodic table and how ions are formed. 

To be consistent, atomic masses are recorded to the nearest tenth of an atomic mass unit. Element/ion cards can be made by using three-by-five-inch index cards for the first twenty elements, except those in Group 4, and additional elements in Groups 1, 2, 3, 6, and 7 or transition elements such as silver, zinc, iron, copper, etc. Print the symbol for an ion with the card oriented as shown below, and on the back. Write the number of protons, neutrons, and electrons; the location of the ion on the periodic table; and whether the ion is metal or nonmetal. 

	 Al +3


Students can play “speed bonding” by walking around the room trying to find an atom 

(person) they can bond with. Knowing that the compounds must have a net charge of zero (positive to negative), have students use the element/ion cards to predict the correct empirical formula for the following compounds:

1. sodium and chlorine

2. calcium and oxygen

3. magnesium and fluorine

4. aluminum and bromine

5. aluminum and oxygen
Unit 1 Assessment Options
Sample Assessments

General 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 technique 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 provided the rubrics during task directions. 

General Assessments 

· Given an element and the periodic table, the student will identify the number of protons, neutrons, and electrons in the element.

· Using the periodic table, the student will predict the ion(s) and charge formed for a given element.

· The student will describe how an atom becomes positively charged or negatively charged.

Activity-Specific Assessments 

· Activity 1: Using the rubric as a guide (Consumer Challenge Rubric BLM), the student will design and conduct an experiment using scientific skills.

· Activity 2: The student will compare the arrangement of electrons in an atom, such as silicon, with those of other elements in the same family.

· Activity 3: The student will be able to explain the difference between electron sharing and the formation of ions.

· Activity 4: Using the periodic table, the student will explain how sodium and chlorine unite to form sodium chloride, an ionic compound. The student will be able to describe how ionic bonds are formed.

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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