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Please note this work was completed before the revision of the POS/CCA.  However, the standards, content and unit design concept still apply.  
Developing a Standards-Based Unit of Study:   Science, Grade 7
The Unit should be developed to address content standards established for the study area and grade level, as indicated in Kentucky’s Learner Goals, Academic Expectations, Program of Studies, and Core Content for Assessment.  The starting place is to identify these standards.

Standards: What we want students to know and be able to do

Strands from the Program of Studies:

Following is the full list of items in the Program of Studies for Grade 7 Science.  Over the year, a teacher would refer to this list in planning units of study.  Each unit may or may not address all of the items on the list.  Teachers will select what is most logical for the unit design.

A.
Scientific Inquiry (AE 2.1)

1.
Identify and refine questions that can be answered through scientific investigations combined with scientific information

2.
Use appropriate equipment (e.g., spring scales), tools (e.g., spatulas), techniques (e.g., measuring), technology (e.g., computers), and mathematics in scientific investigations

3.
Use evidence (e.g., measurements), logic, and scientific knowledge to develop scientific explanations

4.
Design and conduct different kinds of scientific investigations to answer different kinds of questions

5.
Communicate (e.g., write) designs, procedures, and results of scientific investigations

B.
Conceptual Understandings (AE 2.2 - 2.6)

Physical Science

1.
Investigate characteristic properties (e.g., density) of substances

2.
Examine chemical reactions between substances; recognize that the total mass remains the same and that substances are categorized by how they react

3.
Recognize that elements do not break down during normal laboratory reactions and how elements combine to produce compounds

Earth/Space Science

4.
Model Earth’s layers

5.
Demonstrate the rock cycle (e.g., weathered rocks produce soil; weathered rocks are often crystallized into new rock) and examine characteristics of soils

6.
Examine Earth’s processes (e.g., erosion, deposition) and catastrophes (e.g., asteroid impact)

7.
Examine evidence (e.g., fossils) for changes in life and environmental conditions

Life Science

8.
Contrast asexual and sexual reproduction

9.
Investigate traits, heredity, and genes

10.
Investigate unity among organisms

11.
Investigate biological adaptation and extinction

C.
Applications/Connections (AE 2.2 - 2.6)

1.
Use science to evaluate the risks and benefits to society for common activities (e.g., riding on airplanes, choice of habitation)

2.
Describe the effects of science and technology (e.g., television, computers) on science
Core Content for Assessment: 

Core Content identifies what will be assessed by the state at the assessment grades.  The Program of Studies indicates what will be taught at each grade level in each study area.  Together the Core Content and Program of Studies, as well as the Academic Expectations and Learner Goals, designate the standards for units of study.  What follows pertains to Physical Science, a “strand” or “sub-domain” in science.  Other Core Content strands for science are Earth and Space Science and Life Science.  Teachers will refer to the items indicated for the different strands to select what a particular unit will address.  Again, a unit does not have to address everything in a strand, nor does it have to address all strands in the study area.  Listing all of the standards for the study area (from both the Program of Studies and the Core Content, and even the relevant Academic Expectations) is a good way to see the big picture for a study area.  The list serves well in planning instruction.  If the standards are listed in this way, the teacher can check off when they have been addressed.  Working in this way is one reason why designing units of study is useful.  A good unit of study can be used also as a “lesson plan,” documenting what is taught on a weekly or even daily basis.

Following, then are the Core Content statements for Physical Science. 

Properties and Changes of Properties in Matter

SC-M-1.1.1
A substance has characteristic properties (e.g., density, boiling point, solubility) that are independent of the amount of the sample.  A mixture of substances often can be separated into the original substances by using one or more of these characteristic properties.

SC-M-1.1.2
The chemical properties of a substance cause it to react in predictable ways with other substances to form compounds with different characteristic properties.  In chemical reactions, the total mass is conserved.  Substances are often classified into groups if they react in similar ways.

SC-M-1.1.3
Chemicals do not break down during normal laboratory reactions such as heating, exposure to electric currents, or reaction with acids.  Elements combine in many ways to produce compounds.

Motions and Forces

SC-M-1.2.1
The motion of an object can be described by its relative position, direction of motion, and speed.  That motion can be measured and represented on a graph.

SC-M-1.2.2
An object remains at rest or maintains a constant speed and direction of motion unless an unbalanced force acts on it.

SC-M-1.2.3
When an unbalanced force acts on an object, the change in speed and/or direction depends on the size and direction of the force.

Transfer of Energy

SC-M-1.3.1
Energy is a property of many substances and is associated with heat, light, electricity, and sound. Energy is transferred in many ways.

SC-M-1.3.2
Heat energy moves in predictable ways, flowing from warmer objects to cooler ones, until both objects reach the same temperature.

SC-M-1.3.3
Light energy interacts with matter by transmission (including refraction), absorption, or scattering (including reflection).

SC-M-1.3.4
The Sun is a major source of energy for changes in Earth’s surface.  The Sun loses energy by emitting light.  A tiny fraction of that light reaches Earth, transferring energy from the Sun to the Earth.

SC-M-1.3.5
Electrical circuits provide a means of transferring electrical energy when heat, light, sound, and chemical changes are produced.

Scientific Ways of Thinking and Working

(The Content Statements for this section are basically the same as those listed above for the Program of Studies, Scientific Inquiry, so I have not listed them again.)

Applications/Connections

SC–
 
Describe how science helps drive technology and technology helps drive science.  Because perfectly designed solutions do not exist, technological solutions have intended benefits and unintended consequences.

SC–

Describe the individual’s roles and responsibilities in the following areas: changes in populations, resources and environments including ecological crises and environmental issues, natural hazards, science and technology in society, and personal and societal issues about risks and benefits.

SC–

Demonstrate the role science plays in everyday life, past present, and future.  Science is a human endeavor.  Men and women of various social and ethnic backgrounds engage in activities of science (to include careers in science).  It is part of scientific inquiry to evaluate the results of scientific investigations, experiments, observations, theoretical models, and the explanations proposed by other scientists.

Now, studying the standards identified in the Program of Studies and the Core Content for Assessment, the teacher can next design the unit, and in the example offered here, the teacher has decided to design a unit having to do with electricity.  

Such a unit on electricity would focus on selected standards in science, but a teacher might also include other standards, for example, communication skills (reading, writing, inquiry, speaking/listening/observing, use of technology) or problem solving and thinking (see the Academic Expectations).  Obviously, problem solving and thinking have relevance to any study area and are called for in the state’s assessment, even though problem solving, itself, is not listed in the Program of Studies or Core Content for Assessment.  

If every unit includes communication as a strand, teachers across the grade levels and study areas will provide students opportunities to learn in the study area as well as develop communication skills.  Furthermore, including a communication strand in the unit establishes the basis for such work as open-response items and authentic writing, thus preparing students for the state’s assessment–in the study area, in this case science, and in reading and writing.
So, the example unit in physical science focusing on electricity might include these strands of content:

1.
Science


a.  Scientific Inquiry


b.  Conceptual Understanding : Physical Science


c.   Applications/Connections

2.
Communication


a.  Reading (especially informational and workplace/practical materials)


b.  Writing (writing-to-learn/open-response; authentic writing/Portfolio-appropriate work)


c.  Speaking/Listening/Observing (relevant to study in science)


d.  Inquiry


e.  Use of Technology for Learning and for Communication


3.
Problem Solving, Thinking
An Example Outline for a Standards-based Unit of Study: Grade 7, Science

Physical Science:  Electricity

Standards: See the separate list based on the Program of Studies and Core Content for Assessment.

Summary of Content Strands Addressed in the Unit:

1.
Scientific Inquiry

2.
Conceptual Understanding of Physical Science


Transfer of Energy

3.
Applications/Connections

4.
Communication


Reading


Writing


Inquiry


Speaking, Listening, Observing


Technology for Learning and Communication

5.
Problem Solving, Thinking

Unit Organizer:
How can we use our understanding of electricity to help us in our daily lives and to protect ourselves and our environment?

Guiding Questions:

1.
How can we raise questions and use scientific procedures and equipment to help us understand how electricity works so that we can use it safely? [Scientific Inquiry]

2.
Through our understanding of concepts in the transfer of energy, how can we draw conclusions about how electricity will work for – and against – us? [Physical Science]

3.
By understanding how electric energy is transferred in circuits, how can we solve practical energy problems in our homes and our community? [Physical Science; Problem Solving]

4.
How can we use our understanding of the science and technology of electric energy to help us evaluate the risks and benefits to us from such technology so that we can protect ourselves and our environment? [Physical Science/Applications and Connections; Problem Solving]

5.
From our study of electricity and its use in our homes and communities, how well are people taking steps to use this energy safely? [Applications/Connections; Communication]

6.
How can we use our communication skills to learn more about electricity and other forms of energy and convey our ideas to others? [Applications; Physical Science; Communication]

Notice that both the Unit Organizer and Guiding (or Essential) Questions reflect an emphasis on what I call “The Big Four”:  Selected Content, Student-based Instruction, Thinking, Connecting Learning with Living.  These Big Four apply to all Kentucky Standards-based Units of Study.  Notice also that the guiding questions establish a basis for assessment in science (open-response items), reading, and writing.  The unit “brings it all together.”
A Comment on Writing in Science

As in other study areas, teachers in science should include writing relevant to their teaching.  Such writing may be writing to learn, writing to demonstrate learning to the teacher, and writing for authentic purposes and audiences in real-world forms.  All of these types of writing are important and may be included to help students.  A variety of options for writing are available.  The main point, perhaps, is that through writing students not only will develop communications skills (reading, writing, speaking, and listening) that can help them in life, they also can learn and develop as thinkers through writing.  Of course, writing in science also can help students prepare for the Kentucky assessment (Open-response, Writing Assessment Portfolio, and On-demand Writing Test).  So, it is a good idea for science teachers to think carefully about how they will include writing.  Writing tasks should reveal an understanding of the types of writing, their goals, and their relevance to the assessment requirements.

Some Reminders:

· Writing to Learn:  Examples:  quick writes, science journal, learning jog, responses to reading in science, notebook for a science project, etc.

· Writing to Demonstrate Learning to the Teacher: Examples: open-response items on tests, lab reports, summaries, answers to test questions, written exercises to explain terminology, annotations to diagrams, etc.

· Writing for Authentic Purposes and Audiences in Real-world Forms:  Realistic writing that is appropriate for the Writing Assessment Portfolio (may be literary, personal, reflective, or transactive) and writing that prepares students for the On-demand Writing Test (transactive writing for an authentic purpose like those called for in the test:  narrate to accomplish a realistic purpose, inform, and persuade)  

Note:  Though this type of writing should be in an authentic form, the form alone does not make a piece of writing Portfolio-appropriate.  Writing in a form often used in science is fine, but the form alone is not enough to make the writing appropriate for the writing assessment.  Also, though a type of writing may well be done often in a scientific area of the work place, just because the writing is realistic does not in itself make the writing Portfolio-appropriate.  A warning label, for example, is realistic and transactive, but it is not appropriate work for the Kentucky Portfolio and On-demand Writing Test.  It is important for teachers to remember that Portfolio-appropriate and writing that is called for in the On-demand Writing Test must meet other criteria also in order to score well in the assessment.  These criteria are indicated in the Kentucky Writing Scoring Rubric.  For emphasis, I will indicate several here: The writing should 

· Be for an authentic purpose, a needed purpose beyond simply communicating learning to the teacher.  
· Seek to communicate with an authentic audience, one who genuinely would need or be interested in what the writer offers.
· Apply characteristics of the selected form to serve the particular purpose and audience.

· Be organized logically and effectively for the purpose and audience.  It is true that many authentic transactive writings in science (e.g., articles, proposals, and reports) follow a similar organizational pattern.  While all students in the class might use this basic structure, they will reveal ownership of the writing in other ways.  Again, following a particular organizational pattern and writing in a particular form alone will not suffice for work appropriate for the writing assessment.  Other criteria also must be met.

· Convey the student writer’s idea development—thinking, not merely transcribe what others have written or said, summarize an activity, or recite from lessons offered in the classroom.

· Provide relevant, specific, and knowledgeable support for the indicated purpose, not merely record information on a topic or repeat information to demonstrate learning to the teacher.  To accomplish the authentic purpose and communicate effectively with the selected audience, the student writer may selectively use learning and may also draw on personal experience, reading, inquiry, etc.

· Reveal some degree of student ownership: in purpose, ideas/analysis, support, audience awareness, methods of development, organization, language, use of resources, etc.

Ideas for Writing for Unit on Electricity

All schools should have a school-wide writing program that includes writing-to-learn practices, writing to demonstrate learning to the teacher, and authentic writing.  This writing should be directly relevant to learning in the unit–and should prepare students to be successful in life as well as to perform well on the state’s assessment.  The sample unit on electricity should include plans for this writing.  For now, I am focusing on authentic writing, transactive writing that is Portfolio-appropriate.  Other writing, for example, open-responses, should be included.  Writing not only meets needs for the Kentucky Writing Portfolio but helps students deepen their learning in the study area.  Writing also promotes thinking, problem solving, and applications of learning to living.

Sample Portfolio-appropriate Assignment: Drawing on your learning in this unit on electricity, focus on a topic of importance to you and others, and write an article for a magazine or newspaper to help readers understand your ideas about the topic you have selected.

After “slicing the pie,” students will define their own writing tasks:

As a ____________________________, I am writing a _______________________ for ____________

________________ to develop my idea that _______________________________________________.

Sample Titles for Articles

1.   
How Our Bodies Depend on Electricity

2.   
Body Electricity: Danger in Hospitals

3.   
Electricity:  Common Household Dangers

4.   
Careers in Electronics: An Interview with a TV Repairperson

5.   
So Your Car Won’t Start?  Check Your Battery 

6.   
Batteries that Run Our Toys

7.   
The Best Battery for Your Buck: Results of a Test

8.   
Electric Shock: How It Happens and What You Should Do if It Does

9.   
Electricity in Our Homes: How It Gets There and What to Do When It Doesn’t

10. 
Grandma’s Pacemaker: Juice for Life

11. 
Electric Eels: Shocking Discoveries

12. 
When the Lines Go Done in Middlesboro

13. 
Applied Science: A Day in the Life of a Lineman

14. 
Lightning: You’d Better Pay Attention

15. 
Electricity and Pollution: Challenges Young People Face

16. 
Electricity and Safety: Results of an Inspection of a Home

17. 
Anatomy of an Electric Bill

18. 
Annoying Static Electricity: What To Do

19. 
Lightning Rods: Good Investment or Bad?

20. 
When You Turn on the Switch and Nothing Happens

21. 
Changing Street Lights: Not as Simple as You Might Think

22. 
Electric Energy Transfer: How Do We Get Our Juice?

23. 
Electricity, Yes, but What about the Environment?

24. 
Electrical Appliances: Findings from a Survey of Young People

25. 
Protect Your Children from Electric Shock

26. 
Labels for Electrical Appliances: They Might Save Your Life

Sample Titles and Controlling Ideas for Articles

One important step in helping students develop as writers is to lead them to create effective titles and controlling ideas for their writing.  Following are some examples of titles generated for articles done for a unit on electricity, along with a controlling idea for each.  I hope the examples will help students determine titles and controlling ideas for their own articles.

1.
“Electricity: Common Household Dangers”

Electricity provides us many benefits in our homes, but all of us, especially young people, should be alerted to common household dangers.  

2.
“So Your Car Won’t Start?  Check Your Battery”

Knowing how your car’s battery works and how to check it safely when your car doesn’t start can keep you on the road–and uninjured.

3.
“Grandma’s Pacemaker: Juice for Life”

The pacemaker is an excellent example of how science and technology contribute to our welfare and even keep us alive.  This device used by many who have problems with their heart produces the juice that keeps them alive.

4.
“Electric Eels: Shocking Discoveries”

Many of us have heard of electric eels, but we might have wondered just how dangerous these eels are and how they create that shock.

5.
“Electric Shock:  It Often Happens, So What Do You Do When It Does?”

Electric shock is a common occurrence, and we should know not only how to avoid it but what to do if someone suffers such a shock.

6.
“Applied Science: A Day in the Life of a Lineman”

An interview with Frank Whitaker, a lineman for KU, has helped me appreciate how every day he applies his knowledge of science in serving others and in protecting his life.

7.
“Lightning: You’d Better Pay Attention”

If you take lightning for granted, you could be very, very sorry.

8.
“Electricity and Pollution: Challenges Young People Face”

Electricity doesn’t seem to be a pollutant, but when we consider how it is produced, we will recognize some important challenges for our future.  How will we maintain our important sources of energy and decrease pollution of our environment?

9.
“Electricity and Safety: Results of an Inspection of a Home”

An inspection of a typical home reveals that young people can help protect themselves and their families by spotting common electrical dangers.

10.
“Annoying Static Electricity: What To Do”

Most of experience static electricity from time to time.  It can be both annoying and embarrassing.  How does it occur and what can we do to prevent it?
11.
“Lightning Rods: Good Investment or Bad”


Lightning rods involve some expense, but I found that the investment is a good one.

12.
“When You Turn on the Switch and Nothing Happens”

When a light switch doesn’t work, we should know what to do –and, for our safety, what not to do.
13.
“Anatomy of an Electric Bill”

Might as well get ready now.  It’s likely that we all will pay an electric bill.  How does it all work?

14.
“Electricity:  How Do We Get It?”

Understanding how we get electricity can help us determine which sources are the best for us and for the environment.
15.
“Electrical Appliances: Surprising Findings from a Survey of Young People”


It is amazing how reliant we are on electrical appliances.

16.
“Protect Your Brothers and Sisters from Electric Shock”


We all can take some steps to protect young children from electric shock.

17.
“Golfers Beware”

Golfing is supposed to be an enjoyable sport, not a shocking one.  Following some good advice can keep you alive for another round of golf.

18.
“Labels for Electrical Appliances and Tools”

Understanding key concepts in electricity can help us understand the labels for electrical appliances and tools and help us make good choices when we buy appliances.

19.
“Body Electricity: Surprising Danger in the Operating Room”

You might not believe it, but electric shock is a serious matter of concern in an operating room.

20.
“The Best Battery for Your Buck”


Results of our test of often used batteries can help you get the best battery for your money.

Next Steps in Developing the Unit:  Typical Components:

1.
Knowledge and Skills:   Some teachers like to include in the unit plan a section that lists the primary knowledge and skills that will be developed through the unit.  Of course, this list will be based on the identified standards for the unit, but because the list is quite specific, it can help teachers and students focus on what is most important to learn. 

2.
Reading:   From the Program of Studies and the Core Content, make a list of the reading skills addressed.  Use this list to identify kinds of reading materials to include in the unit.  Also use the list to develop writing-to-learn prompts and open-response items that require students to read and respond to the materials using the different reading skills.  In this way, the science teacher helps students develop as readers.  Furthermore, the teacher can help students read appropriate materials relevant to their writing.

3.
Instructional Events:   The unit is a plan, and it should include a concise description of the instructional events or activities that the teacher intends to help students address the standards identified for the unit.  These plans could be used in ways that “lesson plans” now are used.  They will indicate basically what will be done, as relevant to the standards for the particular unit.  In developing the plans, teachers should attend to the needs of their students: diverse learning styles, background, etc.  Clearly, as the unit is implemented, lesson plans likely will be adjusted; still the plans will be based on the guiding questions and standards established for the unit.  The point is not just to have activities but to have learning events that lead students to what we want them to know and be able to do.  The learning events also may engage students in such practices as open-response items and use of communication skills, thus preparing for the state’s assessment.  Instruction and assessment can be linked.

4.
Outcomes:     The unit should identify the main outcomes–the products and performances expected of students.   These outcomes will be based on the standards, instructional events, assessment practices, and needs of students.  Likely, a unit’s outcomes will be diversified.  Sample products might include open-response writing, a Portfolio-appropriate writing, a lab report, a multi-media display, a completed chart, etc.  Sample performances might be conducting an experiment, using appropriate equipment and resources, working collaboratively on a project, etc.

5.
Assessment:   The unit should identify the principal assessment practices to be included.  Of course, a variety of such practices is available, but every unit should include open-response and other forms of assessment used in the state and elsewhere in education.  In choosing these practices, teachers will reflect awareness of diverse ways of learning and demonstrating learning.  A fully developed unit should indicate expectations through checklists or rubrics or scoring guides.  The state’s “Performance Descriptions,” “General Scoring Guide,” “Holistic Scoring Guide for Writing,” and other assessment tools are useful references in planning assessment practices for a unit.

6.
Resources:    The unit should identify various resources.  These may include the 
textbook, library, technology, community resources, etc.  

