Unit:  Chemical Bonding

Lesson Plan Title: Web quest

Concept / Topic to Teach:  Today’s lesson will work on showing the possibilities of outsides sources in chemistry as well as aid students in understanding new chemical bonds.  This lesson will teach collaboration, communication, production methods, creativity, and problem solving while demonstrating the usefulness of technology in chemistry.

Standards Addressed: 

Connecticut Content Standards:

Science - Connecticut State Standards
Structure of Matter
Connecticut Content Standard 11: Students will know the characteristic properties of matter and the relationship of these properties to structure and composition.
a. Describe the nature of atoms and how atoms combine to form molecules 

b. Explain how the chemical and physical properties of substances are related to their atomic and molecular structures
c. use the periodic table to predict common properties of elements

d. use chemical formulas and equations to obtain and communicate information about chemical changes


Science And Technology – Connecticut State Standards
Content Standard 14: Students will understand the relationships among mathematics, science and technology and the way they affect and are affected by society.
g. understand that science strives to understand the natural world and seeks explanations for natural phenomena, while technology seeks solutions to human problems and needs
h. understand that science, mathematics and technology are interdependent human endeavors with strengths and limitations
i. recognize that technological problems often create a demand for new scientific knowledge, while new technologies make it possible for scientists to extend their research or to undertake entirely new lines of research

ISTE for Students
1. Creativity and Innovation
Students demonstrate creative thinking, construct knowledge, and develop innovative products and processes using technology. Students:
a. apply existing knowledge to generate new ideas, products, or processes.
b. create original works as a means of personal or group expression.
c. use models and simulations to explore complex systems and issues.
d. identify trends and forecast possibilities.

2. Communication and Collaboration
Students use digital media and environments to communicate and work collaboratively, including at a distance, to support individual learning and contribute to the learning of others. Students:
a. interact, collaborate, and publish with peers, experts, or others employing a variety of digital environments and media.
b. communicate information and ideas effectively to multiple audiences using a variety of media and formats.
c. develop cultural understanding and global awareness by engaging with learners of other cultures.
d. contribute to project teams to produce original works or solve problems.

3. Research and Information Fluency
Students apply digital tools to gather, evaluate, and use information. Students:
a. plan strategies to guide inquiry.
b. locate, organize, analyze, evaluate, synthesize, and ethically use information from a variety of sources and media.
c. evaluate and select information sources and digital tools based on the appropriateness to specific tasks.
d. process data and report results.

4. Critical Thinking, Problem Solving, and Decision Making
Students use critical thinking skills to plan and conduct research, manage projects, solve problems, and make informed decisions using appropriate digital tools and resources. Students:
a. identify and define authentic problems and significant questions for investigation.
b. plan and manage activities to develop a solution or complete a project.
c. collect and analyze data to identify solutions and/or make informed decisions.
d. use multiple processes and diverse perspectives to explore alternative solutions.

5. Technology Operations and Concepts
Students demonstrate a sound understanding of technology concepts, systems, and operations. Students:
a. understand and use technology systems.
b. select and use applications effectively and productively.


© 2007 International Society for Technology in Education. ISTE® is a registered trademark of the International Society for Technology in Education.


ISTE for teachers
1. Facilitate and Inspire Student Learning and Creativity 
Teachers use their knowledge of subject matter, teaching and learning, and technology to facilitate experiences that advance student learning, creativity, and innovation in both face-to-face and virtual environments. Teachers:
a. promote, support, and model creative and innovative thinking and inventiveness
b. promote student reflection using collaborative tools to reveal and clarify students’ conceptual understanding and thinking, planning, and creative processes
c. model collaborative knowledge construction by engaging in learning with students, colleagues, and others in face-to-face and virtual environments

2. Design and Develop Digital-Age Learning Experiences and Assessments 
Teachers design, develop, and evaluate authentic learning experiences and assessments incorporating contemporary tools and resources to maximize content learning in context and to develop the knowledge, skills, and attitudes identified in the NETS•S. Teachers:
a. design or adapt relevant learning experiences that incorporate digital tools and resources to promote student learning and creativity
b. develop technology-enriched learning environments that enable all students to pursue their individual curiosities and become active participants in setting their own educational goals, managing their own learning, and assessing their own progress
c. customize and personalize learning activities to address students’ diverse learning styles, working strategies, and abilities using digital tools and resources
d. provide students with multiple and varied formative and summative assessments aligned with content and technology standards and use resulting data to inform learning and teaching

3. Model Digital-Age Work and Learning 
Teachers exhibit knowledge, skills, and work processes representative of an innovative professional in a global and digital society. Teachers:
a. model and facilitate effective use of current and emerging digital tools to locate, analyze, evaluate, and use information resources to support research and learning

4. Engage in Professional Growth and Leadership 
Teachers continuously improve their professional practice, model lifelong learning, and exhibit leadership in their school and professional community by promoting and demonstrating the effective use of digital tools and resources. Teachers:
a. participate in local and global learning communities to explore creative applications of technology to 
Improve student learning
b. exhibit leadership by demonstrating a vision of technology infusion, participating in shared decision making and community building, and developing the leadership and technology skills of others
c. evaluate and reflect on current research and professional practice on a regular basis to make effective use of existing and emerging digital tools and resources in support of student learning
d. contribute to the effectiveness, vitality, and self-renewal of the teaching profession and of their school and community
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General Goal(s):  The overall goal of this section is to allow the students to work together to complete an assigned web quest.  The format of the web quest will be provided online for their viewing in and outside of the classroom.    

Specific Objectives:  Students will accomplish the web quest already created on wikispace and start to work on the assigned project to teach the rest of the class the material.  The lesson will improve many of their learning skills and will attempt another style of teaching.  Peer-teaching is a strong method that provides a break from the traditional knowledge transfer from the teacher.  Since research proves that in student production students will work harder when their work will be viewed by others, including classmates, they will present their findings in form of a lesson to teach the rest of the class.  This class will serve as a research and independent directed learning classroom as the students follow through the guided web quest.
Required Materials:  Individual computers for each student are necessary with working internet connection and Microsoft programs installed. 
Anticipatory Set (Lead-In):  The lesson will be introduced by explaining the most important aspects of chemical bonding that allow for differentiation between molecules and compounds.  The web quest will be presented as a continuation of knowledge that they will research and present to each other.  
Step-By-Step Procedure:

1.) The introduction of the web quest will be read and questions at any point will be discussed
2.) As an independent lesson, the lesson must be very focused to work, so the entirety of the web quest will be covered and expectations will be explained

3.) Students will be broken up into groups at random 

4.) Assignments will be given out as to which chemical bond each student will research 

5.) Students will work on the web quest for the entirety of the period and I will be accessible for any questions, but allow them to make independent connections and communicate mainly with each other to answer questions.  

Plan for Independent Practice:  For homework, students will continue to work on and finalize their presentations; however time will be allowed in the next class to complete their presentation.
  

Closure (Reflect Anticipatory Set):  Each individual group will come together to reflect where each of them are in the process and begin to teach each other what they learned.  They will continue to strategize and plan out how they will complete and go about the task for the next class.  They will be encouraged to work together to develop these plans  and focus for future smoothness. 
Assessment Based on Objectives: The eventual presentation and collaboration as shown in the rubric on the web quest will be the assessment.  
Possible Connections to Other Subjects:  Chemical bonding is very important in real life and can be understood and explained.  

Link to website: http://chemicalbonding.wikispaces.com/
Webquest:
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Introduction:
Chemical reactions involve the making and breaking of bonds. It is essential that we know what bonds are before we can understand any chemical reaction. To understand bonds, we will first describe several of their properties. The bond strength tells us how hard it is to break a bond. Bond lengths give us valuable structural information about the positions of the atomic nuclei. Bond dipoles inform us about the electron distribution around the two bonded atoms. From bond dipoles we may derive electronegativity data useful for predicting the bond dipoles of bonds that may have never been made before. On this journey, you and your group will determine what causes atoms to be attracted together and form chemical bonds. Why are some bonds stronger than other? What types of bonds are formed between certain atoms? This web quest will help you to characterize and understand the chemical bonding basics covered and class and allow you to explore more specifics of each type.

Task: 
Each group will take on the role of one of these three specialists:
1. Ionic bonding specialist. This specialist will determine the characteristics of ionic bonding discussed in class as well as expand their knowledge of ionic lattice and provide diagrams.
2. Metallic bonding specialist. This specialist will research a new type of bonding called the metallic bond. Since this is a new type of bond not yet discussed in class, this specialist will be responsible for defining and providing examples of this bond.
3. Hydrogen bonding specialist. This specialist is required to understand covalent bonding. They must use this knowledge to investigate the bond and its importance in nature.

Each individual is required to research every part of their topic using the links provided and the worksheet.
After half an hour of researching the compound, you will get back together with your group and be prepared to teach your groups members about your findings.

Each group will need to prepare a PowerPoint presentation that includes definitions, defining aspects of each chemical bond, and plenty of graphics. For extra credit, animations or games that get the class involved can be included.

Process:
1. Within your groups, decide who will be assigned each task within your specialty. These tasks are defined in the role specialty page.
2. Before you begin, make sure to re-familiarize yourself with class notes of chemical bonding.
3. Complete your assigned task using the websites provided.
4. Once everyone in your group has completed their tasks, discuss what you have learned about your type of chemical bond.
5. With the remaining time, complete the online quiz on the bottom of your specialty page and print out the results.
6. You may start on the PowerPoint with your group. Make sure to clearly define the chemical bond and provide visual examples of compounds. As the specialist of your chemical bond, make sure that in each visual you are able to spot out the defining characteristics of each bond in the compound.
You will be graded on this assignment in three different areas. These include:

Content Accuracy
Ability to Work Together
Creativity in Your Presentation



Cooperative Learning Project Rubric:
	
	Exceptional 4
	Admirable 3
	Acceptable 2
	Amateur 1

	Group
Participation
	All students enthusiastically participate
	At least 3/4 of students actively participate
	At least half of the students confer or present ideas
	Only one of two persons actively participate

	Shared
Responsibility
	Responsibility for task is shared evenly
	Responsibility is shared by most group members
	Responsibility is shared by 1/2 of the group members
	Exclusive reliance on one person

	Quality of
Interaction
	Excellent listening and leadership skills exhibited; students reflect awareness of others' views and opinions in their discussions
	Students show adeptness in interacting; lively discussion centers on the task
	Some ability to interact; attentive listening; some evidence of discussion or alternatives
	Little interaction; very brief conversations; some students were disinterested or distracted

	Roles Within
Group
	Each student assigned a clearly defined role; group members perform roles effectively
	Each student assigned a role but roles not clearly defined or consistently adhered to
	Students assigned roles but roles were not consistently adhered to
	No effort made to assign roles to group members






Process and Content Rubric:
	
	Exceptional 4
	Admirable 3
	Acceptable 2
	Amateur 1

	Organization
	Extremely well organized; logical format that was easy to follow; flowed smoothly from one idea to another and cleverly conveyed; the organization enhanced the effectiveness of the project
	Presented in a thoughtful manner, there were signs of organization and most transitions were easy to follow, but at times ideas were unclear
	Somewhat organized; ideas were not presented coherently and transitions were not always smooth, which at times was distracting to the audience
	Choppy and confusing; format was difficult to follow; transitions of ideas were abrupt and distracting

	Content Accuracy
	Completely accurately all facts were precise and clear
	Mostly accurate, a few inconsistencies or errors in information
	Somewhat accurate, more than a few inconsistencies or errors in information
	Completely inaccurate; the facts in this project were misleading to the audience

	Research
	Went above and beyond to research information; solicited material in addition to what was provided brought in personal ideas and information to enhance project and utilized more than eight types of resources to make project effective
	Did a very good job researching; utilized materials provided to their full potential; solicited more than six types of research to enhance project; at times took the initiative to research more than sites given
	Used the material provided in an acceptable manner, but did not consult any additional resources
	Did not utilize resources effectively; did little or no fact gathering on the topic

	Creativity
	Was extremely clear and presented with originality; a unique approach that truly enhanced the project
	Was clever at times, thoughtfully and uniquely presented
	Added a few original touches to enhance the project but did not incorporate it throughout
	Little creative energy used during the project; project was bland and predictable

	Presentation
Mechanics
	Was engaging, provocative, and captured the interest of the audience and maintained this throughout the entire presentation; great variety of visual aids and multimedia; visual aids were colorful and clear
	Was well done and interesting to the audience, was presented in a unique manner and was very well organized, some use of visual aids
	Was at times interesting and was presented clearly and precisely, was clever at times and was organized in a logical manner; limited variety of visual aids and they were not colorful or clear
	Was not organized effectively; was not easy to follow and did not keep the audience interested; no visual aid



Rubric was created with help from "Supporting Learning with Technology" pages 90-91

Specialist Number Three: 
Hydrogen Bond Specialist

The task of your group is to research the characteristics of hydrogen bonding. Use the links below as well as your textbook for your research. You may research more about hydrogen bonding on different websites, but you must include the following information as part of your research:

1. Description of a hydrogen bond
2. Explain the forces that hold the atoms and bonds together
3. Explain the properties of hydrogen bonds
4. Define the characteristics of an hydrogen bond compared to covalent and ionic
5. Provide examples of compounds that represent hydrogen bond types and define the characteristics within the molecule
6. What elements are able to be involved in hydrogen bonding?
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	Four Hydrogen Bonds


Together as a group, you must complete and turn in this assignment. This information will be helpful to organize your research for your presentation.

What is a hydrogen bond?
What elements participate in hydrogen bonding?
Explain the characteristics of hydrogen bonding.
Describe the forces in a hydrogen bond. (There are three)
How are the strengths of these bonds related to those of covalent, ionic, and metallic bonds?
Explain how hydrogen bonding affects the boiling point of liquids.

Make use of these websites:
Hydrogen Bonding
Hydrogen Bond
Hydrogen Bonding
Water in Hydrogen Bonding
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Hydrogen Bonding Quiz
Specialist Number One:

Ionic Bond Specialist


The task of your group is to research the characteristics of ionic bonding. Use the links below as well as your textbook for your research. You may research more about ionic bonding on different websites, but you must include the following information as part of your research:

1. Description of a ionic bond
2. Explain the forces that hold the atoms and bonds together
3. How are Lewis dot structures formed for ionic bonds?
3. Define the characteristics of an ionic bond compared to covalent and metallic
4. Explain what lattice energy is
5. Provide examples of compounds that represent ionic bond types and define the characteristics within the molecule
6. What elements are able to be involved in ionic bonding?
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ionic bond

Together as a group, you must complete and turn in this assignment. This information will be helpful to organize your research for your presentation.

What is an ionic bond?
How do you create a chemical formula? Think about what we know about valence electrons and the definition of an ionic bond.
What does the chemical formula say about the ratio of ions?
How does electron-dot notation contribute to showing how atoms lose or gain electrons?
What is a cation and anion?
What are five characteristics of ionic bonds?
What is lattice energy?
How does lattice energy change between different ionic compounds?
Come up with or find ten examples of ionic bonds. In your examples, make sure to include the characteristics of the bond and show diagrams of the electron transfer.

Make use of these websites:
Ionic Bonding
Chemical Bonding
Ionic Bonds
Lattice Energy

Feel free to use other websites and your book but make sure to cite your work. Make sure that your examples are clear and accurate.


Once you and your group have completed the research, complete the following quiz and hand it in.
Ionic Bonding Quiz
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	Mg(Cl)2


Specialist Number Two: 
Metallic Bond Specialist


The task of your group is to research the characteristics of metallic bonding. Use the links below as well as your textbook for your research. You may research more about metallic bonding on different websites, but you must include the following information as part of your research:

1. Description of a metallic bond
2. Explain the forces that hold the atoms and bonds together
3. Explain the properties of metallics
4. Define the characteristics of an metallic bond compared to covalent and ionic
5. Provide examples of compounds that represent ionic bond types and define the characteristics within the molecule
6. What elements are able to be involved in metallic bonding?
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	metallic bond


Together as a group, you must complete and turn in this assignment. This information will be helpful to organize your research for your presentation.

What is an metallic bond?
What elements participate in metallic bonding?
Why are metallics such good electrical conductors? Explain this using the unique properties of their valence electrons.
What are four unique characteristics of metallic bonds?
Why are metals shiny?
Explain the definition and properties of malleability and ductability.
Provide many graphics

Make use of these websites:
Metallic Bonding
Metallics
Chemical Bonding
Chemical Bonding Properties


Make sure to use other sites in your research and site them appropriately.

After you're done, complete the following quiz and hand in the correct answers. All members must get 100% and you may re-do it. You may also hep each other out.
Metallic Bonding Quiz
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