Day 1:  Introducing the importance of chemical bonds in our world
WHAT STUDENTS ARE DOING:
Eliciting Ideas:  Students will work in groups to brainstorm ideas and answers to my essential questions.  My essential questions are more relevant to life and tangible.
· Why are we alive?  (Think about what is necessary for our survival).

· What chemical bonds help keep me alive?

· What is responsible for oxygen, water, food, and even salt to exist?  What if we only have ozone, only hydrogen gas, only oxygen gas, only elements, but no water, salt, etc.?

I will be writing these down on a Power Point slide, so students can see their answers.  Also this will be a resource that we will refer back to.

International awareness of health issues:  Students will work in the same group and do some online research on common problems in our world that result from iodine deficiency disorder, dehydration, lack of fluoride, and lack of vitamin A.  After gathering information, students will present to the rest of the class how the body uses salt, water, fluoride, and vitamin A, the results of a deficiency, and sources to get salt, water, fluoride, and vitamin A.
OBJECTIVES:
4.1 Students will learn about the issues of iodine deficiency disorder, dehydration, lack of fluoride, and lack of vitamin A, and explain why the proposed solutions may resolve the issues.

REASONS FOR CONTENT AND INSTRUCTIONAL STRATEGY:
Often teachers teach wonderful content, but lack of the context that the content matters.  Though the relevance is highlighted on one page or at the end of the chapter of a book, it lacks importance to the eyes of students.  When it’s highlighted on one page, although it’s usually more colorful, it’s often overlooked and not read because it’s not what’s necessary to do well in the class.  This leads to boredom and lack of motivation and interest from the students.  Therefore I’ve chosen to start the unit with students doing research about important health issues that commonly we don’t deal with here in the U.S.  This way students are aware of the health concerns that are present in our world despite not seeing it on a daily basis.

Also although we didn’t focus primarily on the phenomenon of chemical bonding by looking at physical properties that result from covalent and ionic bonds, it will still be addressed when students find how the body uses salt, water, fluoride, and vitamin A.  It will not explicit in the sense of “salt is important because it has an ionic bond which leads to conductivity due to the charged ions” or “water is important because due to its hydrogen bonding it has a high boiling point which is important for our body.”  We can get into the why explicitly later in the unit, but for now I just want the student to get their feet wet with the ideas of its importance.  


This will lead us into more specific discussion and lesson that will help students understand what is going on at a molecular and atomic level for chemical bonding.  From this we will cover the bonds that make water and salt important (as well as the others above) and their implications for our lives.


I’m choosing that students work in groups for a number of reasons.  One, students are encouraged to develop group work skills that will be beneficial outside of school.  This is an opportunity for students to develop those skills.  Second, in order to get students interested it’s important that you give students some ownership of the class.  In this case, I’m giving student some ownership about the material/content of the class.  Although I’m choosing what they will research and present, they are responsible for retrieving the information and presenting it in an effective manner.  This also gives students an opportunity to try something different as far as presentation styles.  Third, the internet is a great resource that many students are interested in.  I want students to use it for purposes beyond instant messaging and chatting with friends.  I am always referring to the internet and the sources on there, and students could also benefit from it.  And finally, I’m interested in students’ ideas.  I want to elicit their ideas because their experiences as well as others’ experiences are important.  Perhaps some student will bring an experience or a knowledge nugget that many students find valuable and interesting.  Perhaps their experience may bring out empathy for each other as well as interest in chemistry.  
EVIDENCE OF UNDERSTANDING:

I will be walking around the room checking in with groups about their thoughts on the essential questions.  After a few minutes of allowing students to brainstorm ideas and to share their thoughts/experiences, we will regroup as a class.  Each group will share their ideas with the entire class and those ideas will be recorded using Power Point.  This will be the first piece of evidence of understanding.  


Students will again work in their groups to do mini-research about their specific topic.  Each group will then present to the class their information.  I will be looking for three specific things:

1. How the body uses salt, water, fluoride, or vitamin A.

2. The results of a deficiency.

3. Possible sources to get salt, water, fluoride, or vitamin A.
CULTURAL RESPONSIVENESS:

Our class is looking at our world and others’ worlds.  Although, many of the deficiencies occur in third-world culture, it is still important to us.  Although we don’t run the risk that many of these other people do, it’s valuable for us to know what we can often take for granted.  I think this is an opportunity for many to see in what ways they are fortunate, even though some students are fortunate in other ways.  Also by looking at the health issues that surround chemical bonding, we now have relevance to our phenomenon.  For the students who want the big picture, this will help them along the way.  Our class will continually come back to these health concerns as we learn about chemical bonding.  Another way that this lesson is culturally responsive is that students are working in groups.  This is an opportunity for those who work better in smaller environments to do well.  They are being empowered to find information and to think about sources to solve problems.

RESOURCES:
Computers, internet, butcher paper markers, Power Point


Day 2 & 3:  What are the types of bonds and why do they matter?
WHAT STUDENTS ARE DOING:  
Hooking Students and Building a Knowledge Base:  Students will work in pairs to design an experiment to investigate certain physical properties.

· Conductivity

· Melting and boiling points
This will be a guided inquiry where I will be providing the topic, question, materials, and part of the procedure.  Students will be responsible for part of the procedure, all of the results/analysis, and the conclusions.  From these “conclusions”, we will be able to identify certain trends that correspond to specific chemicals that the students are working with.  These trends will be identified by the students, and I will help students from here to formulate rules and what the rules will apply to.

Interactive Concept Building:  After students find trends, students will learn what ionic and covalent bonds are through direct instruction, with the use of analogies and diagrams.  With this knowledge of bonds, students will be able to associate what bonds lend themselves to these trends, so students will make rules.  For instance, students will make the rule, “Conductivity tends come from ionic compounds in solution or by melting” and “Ionic compounds tend to be crystals and have very high melting points compared to covalent compounds.”  

Relevance to Health Issues:  Ask students how they can relate conductivity and ionic compounds to the iodine deficiency disorder and to lack of fluoride.  Challenge students to go further by thinking about Gatorade or Powerade and the marketing that surrounds those products.
OBJECTIVES:
2.1 Students will identify which bond has occurred by analyzing the type of electron interactions in terms of transferring or sharing.  

2.3 Students will discover trends and formulate rules about bonds and their physical properties.

REASONS FOR CONTENT AND INSTRUCTIONAL STRATEGY:


Whenever students get to conduct electricity, they are easily excited about learning.  Students are hooked because they are investigating electricity (indirectly).  Also students enjoy getting to work with fire and see phase changes, so some students will be investigating the melting and boiling points of compounds.  I am using these properties to look at because they are tangible and they will hook the students.


Also by doing a small experiment, students are able to identify trends from their results.  This allows room for rules to be made with necessary information from the teacher to go further.  Therefore, rather than just telling students content, we are working together to reach these same conclusions.  Students will be challenged to keep these properties and new information in context by thinking about how it applies to what we learned the day before and in what other ways it applies to us now.  Chemistry isn’t studying matter for the heck of it, there are important reasons why we care about chemistry, and I want students to know about these reasons.


Students are asked to work in pairs because this allows students more opportunity for involvement and openness.  Also by working in groups, it’s somewhat closer to students working independently than working in groups.  I’m a firm believer that students need group work and independent working skills.  This allows time for students to think on their own and to communicate ideas with their lab partner.  However, it also allows students to corroborate with their lab partner and to work together as a team, just a smaller team.


I’ve chosen a guided-inquiry for the sake of time.  A bigger inquiry will be done as the culminating project, so the purpose of this guided-inquiry is more for the purpose of tangible content.  I want students to see and experience what I am talking about.
EVIDENCE OF UNDERSTANDING:


The first piece of evidence I will have is the trends that students will discover from their experiments.  As a class, we will look at the trends that the pairs found and then make sense of them.  The pairs will show their trends and support it with data.  Then I will introduce what covalent and ionic bonds are and students will finish the construction of a rule.  We will use these rules to draw conclusions about future compounds.  Students will be able to show that they know that 1) ionic bonds often conduct electricity and 2) ionic bonds are often crystal solids.  Students will be left with new questions about the trends within ionic bonds and covalent bonds.
CULTURAL RESPONSIVENESS:


The first thing I do is allow for a development lf relationships to form inclusive communities.  Each pair will have something valuable to contribute to the class and our overall goal of understanding chemical bonding.  Therefore, this should reduce prejudice because each person is contributing something valuable to the class and to the overall pursuit within their pair.  Second, I am helping students again take ownership of their content learned.  I know the direction I want to go, but I am allowing the students to discover it as well as tell it.  Therefore, it’s not as if I am treating them like blank slates by giving their knowledge.  Instead, we are partnering to find the knowledge in a more interesting and interdependent way.  This allows for a different relationship to be formed between the teacher and student that is more about partnership rather than authority.
RESOURCES:

Sodium chloride

Sodium hydroxide

Calcium chloride

Water

Glucose

Hydrogen peroxide

Methanol

Power Point

Bunsen burners

Conductivity apparatus


Day 4:  “Stereotyping” Elements
WHAT STUDENTS ARE DOING:
Guided Exploration:  Students will work in groups to look at common ionic and covalent compounds, and then they will find the location of elements on the periodic table.  Students will make rules that will help them easily determine if a compound is ionic or covalent depending on what elements are in the compound.  Students will find that ionic bonds usually consist of metal and nonmetals and covalent bonds usually consist of nonmetals.  

Interactive Concept Building:  Students will work in groups to compare the electronegativity differences between the atoms involved in the bond.  They will be introduced to what electronegativity is through direct instruction for about five minutes.  They will find trends for the electronegativity differences for the compounds and make a rule about what range of differences correspond to which bonds.  They will then work individually and write an analogy for ionic and covalent bonds.  An example will be shared relating to two students and one chemistry textbook (lecture props that are already in the room). 
OBJECTIVES:
2.2 Students will predict elements’ bonding tendencies in terms of either sharing electrons or transferring electrons.
2.3 Students will discover trends and formulate rules about bonds and their physical properties.

REASONS FOR CONTENT AND INSTRUCTIONAL STRATEGY:

Students have already learned how chemical bonds are important to our body, which helps them with the big picture.  Students learned about some physical properties are a result of specific chemical bonds and how the different interaction of electrons determines the type of chemical bond.  Now students are challenged to look at more trends, this time what elements are typically involved with ionic and covalent bonds and how does electronegativity influence this.  In order for students to understand polarity, which comes next, students need to understand that atoms attract electrons more than others depending on what element they are.  Student then can understand why electrons are commonly shared unevenly in a bond as a result of electronegativity.  In math, we just know some things, but we learn how to prove it.  For instance, students just “know” that in order to turn a full circle they need to rotate 180o, but they don’t know how to prove it.  In the same way, students know that some bonds are harder to break, but they can’t prove it.  By understanding electronegativity and later polarity, students can prove why bond strengths differ.  Students are going from the “big picture” to the details for right now.

I have students work on analogies, because this is such a powerful way to remember information.  Whenever students make an acronym or some method to remember something, they have created and owned the idea, in this case the analogy.  Therefore, students often remember as a result of making the information making sense in their own terms and words, rather than as a set of facts.


I chose that students work in groups for the trends, because often one student cannot see everything.  There are often times when one student will find a trend that another student wasn’t focusing on.  Also by working in groups, there is accountability to the validity of claims made by students.  For instance, a student may find a trend, but another student questions the idea because they think otherwise.  This allows students to justify their ideas through reason and evidence.  And finally by working in these groups, students can build their ideas on top of each others.  For instance, one student may say that elements in Group I are always ionic, but another student may say that actually all the metals are involved in ionic bonds.  The rule is general and actually more accurate now.


However, independent work and time is so valuable to a lot of children.  Therefore I wanted to allow students the opportunity to be creative on their own by creating analogies about the different bonds.  Therefore students are free to be as open as they’d like and express themselves in a different way from the group.  They are able to show me their understanding possibly through a diagram, story, etc.  Those who learn through these more creative methods are then able to grasp the concepts on their own terms.
EVIDENCE OF UNDERSTANDING:
Students will turn in their group work with the elemental trends of ionic and covalent bonds as well as the trends for electronegativity differences.  As a class we will construct overall rules/proofs that come from these trends.  On an overhead sheet specifically for this class, we will continue collecting the rules made.  We will continue to refer to our rules.  
Also I will be checking the analogies that student independently wrote about the differences between ionic and covalent bonds in terms of electron interactions.  I will be using these analogies to assess if students understand that 1) ionic compounds result from a transfer of electrons and 2) covalent molecules result for elements sharing electrons.  

CULTURAL RESPONSIVENESS:

We spent one day looking at the big picture, two days to transition to the microscopic level, and now we are at the microscopic level.  This is helpful for students who need the big picture, but also helpful for the student who wants the details.  This helps answer the question of “Why?” that so many students have.  I was very intentional about setting aside for students to work independently because many students are still developing their group work skills, so they need time to relax once in awhile.  Also some students work best independently because they can focus more on how they want to present their ideas rather than convincing someone else about their ideas.  By allowing students to make analogies or diagrams on their own, they are given the opportunity express themselves that is most helpful for them.  They do not have to convince others that it is the best way for the group, because they only need to figure out what works best for them.


RESOURCES:
Periodic tables, electronegativity table, Power Point, colored pencils, paper

Day 5:  You’re not so different after all!  
WHAT STUDENTS ARE DOING:
Direct Instruction:  Students will be introduced to the idea that polarity is the difference between the electronegativity of elements.  Students will analyze the polarity of bonds and diagnose what bond exists between the atoms.
Eliciting Ideas:  They will create a continuum that works with the analogy that they created the day before.  They will be encouraged to think about what falls in the middle of ionic and covalent bonds in their analogy.  Students will also be asked to include how they will represent electrons being shared unevenly.  This will be due at the end of the period.
OBJECTIVES:
2.4 Students will diagnose the polarity of bonds by analyzing how unevenly electrons are shared between atoms.
REASONS FOR CONTENT AND INSTRUCTIONAL STRATEGY:

Since the last class was left with an understanding that the differences of electronegativity lead to different bonds, specifically ionic and covalent, students will be encouraged to think about what lies between these two bonds.  The relationship between the difference in electronegativity and bond type is rather arbitrary and serves as only a rough guide.  The transition between polar covalent and ionic bonding, for example, is not a sharp one and the students should recognize this.  

Water is a very valuable molecule that is polar covalent.  By introducing polar covalent molecules, we can go back to the tangible world by talking about water and its amazing properties.


I wanted to give students another day to work by themselves with their analogies/diagrams.  I am challenging students again to make the concept work for them whether it be through an analogy of friends or custody of children in a divorce situation.  Students are given the opportunity to be creative again.  
EVIDENCE OF UNDERSTANDING:
I will be collecting the students’ individual work that illustrates their understanding of ionic bonds, polar covalent bonds, nonpolar covalent bonds, and the interaction of electrons.  Rather than giving the students a formal quiz to assess their understanding of the concepts I will assess their understanding through their work.  Also I will use this to assess if we are ready to move on.  This will influence my instruction and strategies.
CULTURAL RESPONSIVENESS:

Students are given one more day to work independently on their mini-project.  Therefore students are given another day to revise their previous thoughts if necessary.  By allowing each student a choice about how they will represent their ideas, I am allowing students to recognize their own world and it bring it into the classroom formally.  They can bring in their experiences through this assignment.  Also rather than assessing to traditional assessments, I am assessing understanding through a different mean.  Students are displaying how they are meeting the objectives through personal experience and self-expression by means of creativity.
RESOURCES:
Periodic tables, electronegativity table, Power Point, colored pencils, paper


Day 6:  Modeling Covalent Bonds
WHAT ARE STUDENTS DOING:
Cognitive Apprenticeship:  Students will watch demonstrations that show how covalent bonds can be modeled using electron dot diagrams  They will learn watch how a Lewis Electron Dot Models Kit can be used to model how electrons are shared in a covalent bond.  Then they will practice using the kits to model the molecules and the electrons shared.  Students will learn to draw these on paper replacing shared electrons as lines.  Finally students will show the polarity in their drawing of the molecules with the use of arrows that point in the direction that’s most polar.  Students will also be introduced to the Octet Rule that will help them understand how the atoms are going to behave.
OBJECTIVES:
2.5 Students will construct models that show the relationship of atoms and electrons with the use of Lewis structures.

1.1 Students will predict the behavior of atoms when bonding with other atoms by understanding how atoms are most stable when they have a filled outer energy level.  

REASONS FOR CONTENT AND INSTRUCTIONAL STRATEGY:

Students will be learning how to model the relationship of atoms and electrons in covalent molecules.  This content meets the learning objective, which helps students picture what is going on.  Although, the electrons do not stay in that one location, it is helpful for students to get an idea of how the atoms are arranged due to their electrons.  Also we’ve been looking at how electrons are shared unevenly in polar covalent bonds, so students are given the opportunity to put together molecules that are shared unevenly as well as evenly using Lewis structures.  This is an easy way for molecules to be represented and is widely used in the chemistry world.  Therefore, it is an important skill for students to learn in order to communicate and understand more chemistry.


There are studies that show that students learn well when the cognitive ability needed is modeled by the teacher.  This would include me thinking aloud and explaining how I’m going to model the molecule.  Then students will work on further molecules, with me giving them more and more responsibility with the problems.  They are given gradual responsibility with more opportunities.  Another great thing about this activity is that the electron of the different molecules can be shown with different colored dots.  This is useful for students to see where the electrons come from when they’re being shared.
EVIDENCE OF UNDERSTANDING:

Students will be working on modeling electrons with the electron dot kit and drawing these on paper.  I hope to see that students are putting the electrons in the appropriate spots as well as using the correct amount of electrons according to the Octet Rule and some exceptions to the rule.  As students are working on their models, I will be walking around the room to make sure that students are headed in the right direction.  From this students should be able to see how single, double, triple bonds, and lone pairs are related to particular atoms and their specific interaction with other atoms.
CULTURAL RESPONSIVENESS:

Students can choose to either work independently, in partners, or in small groups of three.  This gives students the opportunity to choose how they want to work best that day, which is an attempt to make the work accessible to all students.  This also allows students who want to work in groups an opportunity to work with their own choice of partners.  Often teachers split friends up for the sake of effectiveness, but that shows that their relationships aren’t any more valuable than the content for the day.  I think that there are times when teachers should show students that their personal relationships are valuable.  Also students are given an opportunity that they can work with their friends.

Another way that this lesson is culturally responsive is that I am modeling my own cognitive process for the students through cognitive apprenticeship.  I am speaking aloud so students can hear the process that I go through when I’m working on electron dot models.  I am then giving students more responsibility gradually with each new molecule that we work on.  Many cultures work well in an apprenticeship model, so this reaches out to those students.

RESOURCES:
Lewis Electron Dot Models Kit (colored dots, papers with element symbols), overhead

Day 7:  The Irony of Water’s Worth:  Inquiry Introduction
WHAT STUDENTS ARE DOING:
Eliciting ideas/Hook:  In groups, students will discuss how the polarity of water influences functions of our bodies.  They will be challenged to think about ways that our body uses water and how it is used.  Students will work in groups to answer the question, “What would happen if we were made up of 80% ethanol rather than water?”  They will draw a visual representation of their answer.
Crafting hypotheses, predictions, and initial models:  After being given the essential question of “What would happen if we were made up of 80% ethanol rather than water?” students will make hypotheses and predictions.  However, in order to do this, students will make Lewis structures for water and ethanol, and then they will read about intermolecular forces and do research about the properties of water and the properties of ethanol.  They will then work in groups to design an experiment that would give us insight into what would happen if we were made of ethanol rather than water.  
OBJECTIVES:
1.2 Students will describe how intermolecular forces determine the amount of energy needed for phase changes.

3.2
Students will explain how intermolecular forces influence functions of our bodies.

REASONS FOR CONTENT AND INSTRUCTIONAL STRATEGY:

By investigating the properties of water, students are able to get the “big picture” again.  We are looking at the tangible ways that polar covalent bonds are important to us, particularly with water.  By exploring the physical properties students are able to connect phenomenon that they see with the molecular concepts that they cannot see.  This allows students to answer the why questions that result from wondering about the body’s operations.  I want to keep the content relevant to their lives as well as to the lives of other people.  


Students discuss the effects of polarity and water within their bodies.  By doing this students are not only making the material tangible, but also relevant.  Students are given opportunities to share experiences that are most likely common to everyone, such as sweating, dry skin, being thirsty, etc.  


Students will spend time comparing how the polarity of water, which can be seen using Lewis structures, and the polarity of ethanol. Students will compare the properties of these two liquids and compare the molecular structure of them as well.  Ideally students will then make connections between the molecular structures, intermolecular bonds, and physical properties.
EVIDENCE OF UNDERSTANDING:
Students will discuss their answers to the essential question.  Although students will not be formally turning in their answers for this particular day, I will still be able to assess their understanding of the ideas.  This will come above with their hypothesis and prediction for their lab.  Students will also continue to show their understanding of the structure of the molecules using Lewis structures.   

Students’ visual representations will be their initial model.  Ideally this will show what a body made of water behaves compared to a body made of ethanol.

CULTURAL RESPONSIVENESS:

Students are working in groups in order to develop relationship to form inclusive communities.  Ideally students would continue valuing each other as well as their contributions and experiences.  What’s important is that I am looking for ideas that come from students’ experiences, so there is no one right answer.  Therefore, students should be eliciting ideas from each other in order to connect concepts.  I am allowing students to gain knowledge from themselves, their peers, and through experience in the lab.  This empowers students to find answers from more sources than the teacher.  And the fact that they find answer in themselves and their peers should bring about confidence as well as trust among the students.
RESOURCES:
Electron dot models, butcher paper

Day 8:  The Irony of Water’s Worth:  Designing and Questioning the Experiment
WHAT STUDENTS ARE DOING:
Designing and Questioning the Investigation:  Students will work in their groups to continue working on their experiment.  They will write up a materials list and a procedure.  Each student in the group will have a specific responsibility that could be writing the materials list, writing the hypothesis and prediction, writing the procedure, etc.  Then they will trade their hypothesis, prediction, materials list, and procedure with another group.  Students will critique each other’s work in order to make sure that it’s workable and the essential question can be answered.  Students will then work in their original groups again and revise their work if necessary.  Students will submit their materials list, so I can get them the supplies necessary.  They will also turn in their procedure, so I can check it.
OBJECTIVES:
1.3 Students will describe how intermolecular forces determine the amount of energy needed for phase changes.

3.2
Students will explain how intermolecular forces influence functions of our bodies.

REASONS FOR CONTENT AND INSTRUCTIONAL STRATEGY:

Students are still focused on their essential question which relates our body with the molecular structures and properties of ethanol and water.  Students are focusing their time on how they can measure some of these properties, ideally such as boiling points and ability to dissolve polar covalent and ionic compounds.  By students measuring boiling points, they are looking at how much energy is required for the phase of the liquid to go from liquid to gas.  By looking at their abilities to dissolve compounds, you’re able to correlate with the function of our body.  What if ethanol doesn’t dissolve sugar?  What are the implications of that?

I’m having students review each other’s work, because I think it’s important to gain skills of questioning and justifying.  By examining peer’s work, a student has to really analyze it to see if the procedure will get the job done.  Also, by asking questions, the student whose work is being analyzed is given the opportunity to justify their procedure.  Students are often not prepared for questions and often confuse questions with skeptism from the asker.  Students need to get used to the idea of being asked questions and defend their thoughts.  However, students also need to articulate their thoughts through their work.  Therefore, students may find that they can’t defend their thoughts because it first needs to be more concise or clearer.  Therefore, students then need to clarify their thoughts.
EVIDENCE OF UNDERSTANDING:
Students will turn in their hypothesis, prediction, and procedure.  From the lab pieces, I can assess if students are understanding what goes into the necessary pieces of a lab report.  This will be helpful because I will be able to assess if students are making connections between the tangible and the molecules.  Also I will be able to assess if students are designing an experiment where they will get sufficient results to help them answer their essential question.
CULTURAL RESPONSIVENESS:

Students will have specific responsibilities in their group.  One student will be in charge of writing a good hypothesis and prediction.  Another student will have to make sure that they have all the necessary materials on their materials list.  Another student will have to make sure that the procedure is clear and workable.  Another student can be the speaker for the group, when they have to answer any questions that another group may ask of them.  And finally, another student will be the question asker.  Therefore, each student is giving a valuable contribution to the success of not only their group but some are also contributing to the other group’s success.
RESOURCES:
Electron dot models, butcher paper, computer to type lab components

Day 9:  The Irony of Water’s Worth:  Conducting the Experiment and Analyzing Results
WHAT STUDENTS ARE DOING:
Conducting the experiment and analyzing data:  Students will perform their experiments and collect the necessary data.  Then students will look at their data to find trends.  An effort will be made for students only to look at trends, but to not draw conclusions yet.  They will spend time trying to explain what their data is doing and what that says about water and ethanol.  Students will go home and write conclusions about ethanol and water and their affect on the body as well as what happen if our bodies were made of ethanol rather than water.  
OBJECTIVES:
2.3 Students will discover trends and formulate rules about bonds and their physical properties.

3.2
Students will explain how intermolecular forces influence functions of our bodies.

REASONS FOR CONTENT AND INSTRUCTIONAL STRATEGY:

The content will center around their procedure and the results collected.  I am interested that students know what exactly their results are and what trends are evident.  Then I am interested in seeing if students are able to make a correlation as to why these trends occur.  Students will be acquiring this information in order to draw conclusion that will help answer their essential question.  They will be looking at their data to first find trends and then they can use this to revise their models.
EVIDENCE OF UNDERSTANDING:

I will be walking around the lab to make sure that students are discussing their lab and what they are looking for and possibly what their expectations are.  Ideally students will be talking about how their results are either correlating well or poorly with their initial predictions.  Also students will then be looking at their results and trying to identify trends.  I am interested in students noticing trends and trying to make connections with the structure of water and ethanol.  If students seem stuck, I will ask them question to assess their understanding.  These questions will be, “Why does the structure of water/ethanol give you these results?”  Was this surprising?  Why or why not?
CULTURAL RESPONSIVENESS:

Again students are working in groups, so they are being held accountable to each other.  The group’s success is dependent on the group working together.  This is a lot of work for one person to do on their own, so the students need to depend on each other for help.  Also this is an opportunity for students to be hands on with these concepts and finally start testing these theories of theirs.  For the students who are more visual or kinetic learners, this is an opportunity for them to be able to learn.  The lab required movement because they’re dealing with equipment.  Also students are supposed to expected to keep record of their results.  Students will be encouraged to display their results in a form other than a chart.  Perhaps a graph better shows what is going on…Students need to find a way that will show any trends.  

Another way that this is culturally responsive is that students are giving an opportunity to do work on their own.  They are supposed to go home to draw their own conclusions.  This allows students to more time to think about it rather than being rushed to find an answer.  The students are on their own time rather than working against the clock.  Also students are able to write their conclusions down rather than having to verbally communicate to someone first.
RESOURCES:
Materials (hot plate, beakers, test tubes, freezer, sugar, salt, soap), lab notebooks

Day 10:  The Irony of Water’s Worth:  Claims and Model Revisions
WHAT STUDENTS ARE DOING:
Presentation of Claims:  Students will work in their groups to share their final conclusions that result from their data collected in their lab.  They will share in what ways do the results support their claims.  Students will spend time listening to each other and asking clarifying questions if necessary.  Each student in the group will share their conclusions.  Students will write all their conclusions that are supported and valid on one butcher paper in order to present their ideas.

Revision of Models:  Students will then work as a group to revise their group’s initial model.  They were asked how to model what would happen if our body’s were made up of 80% ethanol rather than water.  Students will revise their models based on their results and conclusions.  They will spend the rest of the day revising it and finalizing it for presentations.
OBJECTIVES:
3.1 Students will explain how the body depends on specific bonds existing between atoms for the maintenance of life.  

3.2
Students will explain how intermolecular forces influence functions of our bodies.

REASONS FOR CONTENT AND INSTRUCTIONAL STRATEGY:

After thinking about their ideas on their own, students will share what their conclusions are.  It’s important to focus on conclusions, because this is a time when students are forced to make a decision.  In this case, the decision is about what they believe their results are saying and why it’s important.  


In order to keep this meaningful, students are then going to revise their models.  Students will think about how important it is that we’re made up of water and come to conclusions about “what if’s.”  


Since the experiment and data collection was done in groups, it’s important that students come back to their groups to make some final decisions.  They need to understand that it’s important to finish what they started and that they need to reach conclusions are a group.  This is a difficult task that many need to be exposed to.  Also students are asked to present their final models to the class as accountability.  Since the class will be examining their work, students need to understand why they’ve reached their conclusions, what supports it, etc, because if things are unclear questions will be asked.  
EVIDENCE OF UNDERSTANDING:

I will be walking around the class to make sure that students are on task and really pursuing an understanding of their data.  Students have already thought about their data and their conclusions, but now they have to explain it to their group members.  This will be where I will be listening for evidence that supports their conclusion.  Also I will be listening to make sure that students are asking appropriate questions and giving constructive criticism.  

One of the more exciting pieces of understanding that I will collect/see are their revised models.  This is where I can assess how students are relating their conclusions to their bodies.  They will be showing me this by answering the essential question and displaying their ideas through a model.  

CULTURAL RESPONSIVENESS:

I gave students the night before to think about their conclusion and to write their thoughts down on their own.  This should allow students to feel prepared to share with their group members.  Many students do not quickly think on the spot or are not able to quickly articulate their thoughts, even though they have a lot of great ideas.  Since students were given time the night before, all the students should be able to share in their groups.  Also I’m giving students who best learn and express their understanding through visuals an opportunity to be comfortable in their best way of learning.  However, the students who do well with words, specifically verbal words, are also able to be comfortable learning through their presentation of thoughts to the group members and later to the whole group.  
RESOURCES:
Time and butcher paper

Day 11:  The Irony of Water’s Worth:  Preparation for Group Presentations
WHAT STUDENTS ARE DOING:
Preparing for presentation of Inquiry and Models:  Students will start preparing for their presentations the next day.  Different part of the lab will be split up for each student to cover in the presentation.  The parts will include:

1) hypothesis, prediction, and initial model

2) Purpose and Procedure – How is it that they plan to answer their question?

3) Results and Trends

4) and 5) Conclusions and Revised Models – any questions from other students and other ideas to keep our bodies healthy with the understanding of our bodies’ needs of ionic and covalent bonds.

OBJECTIVES:
2.3 Students will discover trends and formulate rules about bonds and their physical properties.

3.2
Students will explain how intermolecular forces influence functions of our bodies.

REASONS FOR CONTENT AND INSTRUCTIONAL STRATEGY:

Students now need to show me how they are relating all of the material that we’ve learned in the unit.  Each member of the group is responsible for one aspect of the presentation, however they need to understand it all in order to do a good job.  Each part is somewhat dependent on other parts, so the students need to be well versed with the overall process.

I’ve chosen that students do a presentation because I can assess whether they have met the learning objectives in a way other than a traditional test.  Since we’ve spent so much time on the inquiry I want students to know that I value that performance assessment of theirs, and that I can assess their learning through that.  This assessment is consistent with the instruction of the class.
EVIDENCE OF UNDERSTANDING:

I will be checking in with groups to ask them questions that will get them thinking and preparing.  Perhaps some students will not anticipate questions from others well. In that case, I’ll be asking tough questions so students are prepared and confident in their work.  

By students working together and individually on their parts, they will be showing that they understand how the components of inquiry tie together.  

CULTURAL RESPONSIVENESS:

I’m allowing all students an opportunity to contribute.  Each part is essential, so each student is put in a position where they are challenged to contribute something valuable.  Also students will be challenged to see how others are valuable.  Also, again I’m working with different learning and preparation styles.  All students should learn how to speak and present their ideas, however some need more preparation.  This allows for that.
RESOURCES:
Time, note cards, possibly Power Point for students

Day 12 and 13:  Day of Final Assessment:  What would happen if my body was 80% ethanol rather than 80% water?
WHAT STUDENTS ARE DOING:
Presentations:  Students will present their inquiry projects, their findings, conclusions, and models before the rest of the class.  Presentations will last about 5-7 minutes each.  After each presentation the class each ask each other questions for clarification, understanding, justification, etc.
OBJECTIVES:
2.3 Students will discover trends and formulate rules about bonds and their physical properties.

3.2
Students will explain how intermolecular forces influence functions of our bodies.

REASONS FOR CONTENT AND INSTRUCTIONAL STRATEGY:

Students are asked to present their findings in order to show their overall understanding of the content from the unit as well as how it relates to their world.  Students will be sharing each components of their inquiry because it was all valuable and necessary for their success.  Each students will be sharing because even though each components is necessary fro success, by itself it is not sufficient for a good inquiry.  Therefore, all components are shared.  

Students are presenting their findings to the rest of the class, because the ability to present is a powerful and useful skill.  Although students are asked to do presentations in chemistry at large universities currently, that is slowly changing.  Presentations often come in the form of large, detailed lab reports and sometimes as live presentations.  For instance, I had to give a presentation on my finding for my Oceanography project.  


And finally it’s important that students learn how to articulate their thoughts for the purpose of communication.
EVIDENCE OF UNDERSTANDING:

I will be assessing students overall understanding of all the concepts of the unit.  I’ll be doing it through an authentic task, both through the inquiry as well as through the presentation.  Students will share with me their hypothesis and prediction.  This should include some theory about what bonds are existing and what intermolecular forces are at work.  Then students will share their purpose and procedure which will show their understanding of how they can actually measure or get a sense of how to see these concepts at work.  By looking at the initial model I will see how students are integrating these concepts to their larger worlds.  By looking at the results and conclusions students will show me how the differences in bonds, intermolecular forces, etc. did or did not play out.  This will either challenge their initial theories about the concepts and require revision or it will affirm their initial thoughts.  And finally with the final model, students are taking what they know and extending it to a crazy, but deliberate question.  We’ll never be made up of 80% ethanol, however this does lead us to understand the value of water more.
CULTURAL RESPONSIVENESS:

Although students will feel left “alone” when they’re the only one’s speaking, they should have their group supporting them.  Students who thrive alone can have their opportunity but those who thrive with a group will have the group’s moral support.  Also two students will be presenting their information together and they can do that in different ways.  This allows for students to actually present with someone else if they need it.
RESOURCES:
Time

