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Use of This Guide

The module materials, including a Leader’s Guide, Participant’s Guide, PowerPoint Presentation, and supplementary materials, are available to designated trainers throughout the state of Georgia who have successfully completed a Train-the-Trainer course offered through the Georgia Department of Education.

Materials (guides, presentations, etc.) will be available electronically on http://www.georgiastandards.org under the training heading after all trainings of Days 3 and 4 have occurred.  Consult trainer for availability.  If you need the Power Point earlier, please email Marlee Tierce at mtierce@doe.k12.ga.us or call (404) 463-1977.
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This is a two-day course, with approximately 11 hours of instructional time.

Prior Preparation—Participants

· Unpack several standards to create Stages One and Two for a unit of study 

Introduction to Stage Three
3 hours

· Quotation Hook

· Review of Stages One and Two

· Overview of the Training

· Overview of Stage Three

· Matching Strategies to Achievement Targets

Curriculum Mapping
1 hour

· Basic Principles of Curriculum Mapping

· Creating a Sample Map

Designing an Instructional Unit
7 hours

· Hook Activity

· Evaluating an Instructional Plan 

· Selecting Appropriate and Balanced Instructional Strategies for a Unit



Module Goal

Demonstrate a deep understanding of the new Georgia Performance Standards and the standards-based education approach, through thoughtful curriculum planning, development of formative and summative assessments, and the design of instruction matched to the standards and research-based best practices. This shall be measured by student performance on progress monitoring and standardized criterion-referenced tests.

Key words from the goal:

· Deep understanding

· Georgia Performance Standards (GPS)

· Standards-based education

· Research-based best practices

Note that the goal will not be reached by any single day of training. It will take preparation, follow up, and seven days of classroom instruction to master this goal. 

Module Objectives

By the end of day four of training, participants will be able to:

1. Explain why instructional decision-making is stage three in the standards-based education process

2. Explain different ways of curriculum mapping.

3. Describe the WHERETO method of identifying the purpose of instructional strategies.

4. Identify a variety of instructional strategies for different achievement targets.

5. Evaluate a unit plan, focusing on the instructional plan detailed on the unit calendar, and develop a balanced plan for instruction, one that includes strategies appropriate to achievement targets and content.

GPS and the Standards-Based Education Process


Teaching for Breadth and Depth
	For Depth
	Breadth

	Unearth it

· Make assumptions explicit

· Clarify points of view

· Bring light to the subtle, the misunderstood, the not obvious, the controversial, the obscure, the problematic, the missing, and the lost
Analyze it

· Separate into parts

· Inspect and examine

· Dissect, refine, and qualify

· Question 

· Test

· Challenge

· Doubt

· Critique

Prove it

· Argue

· Support

· Verify

· Justify

Generalize it

· Subsume specifics under a more encompassing idea

· Compare and contrast


	Connect it

· Link discrete and diverse ideas, facts, and experiences

Picture it
· Make concrete and simple

· Represent or model in different ways

Extend it

· Go beyond the given to implications

· Imagine “what if?”


Adapted from Wiggins, Grant, and Jay McTighe. Understanding by Design. ASCD. 1998. 102.
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	S3E1. Students will investigate the physical attributes of rocks and soils.

a. Explain the difference between a rock and a mineral.
	S3E1. Students will investigate the physical attributes of rocks and soils.

b. Recognize the physical attributes of rocks and minerals using observation (shape, color, texture), measurement, and simple tests (hardness).
	S3E1. Students will investigate the physical attributes of rocks and soils.

c. Use observation to compare the similarities and differences of texture, particle size, and color in top soils (such as clay, loam or potting soil, and sand).



	S3E1. Students will investigate the physical attributes of rocks and soils.

d. Determine how water and wind can change rocks and soil over time using observation and research.

	S3E2. Students will investigate fossils as evidence of organisms that lived long ago.

a. Investigate fossils by observing authentic fossils or models of fossils or view information resources about fossils as evidence of organisms that lived long ago.


	S3E2. Students will investigate fossils as evidence of organisms that lived long ago.

b. Describe how a fossil is formed.

	S3P1. Students will investigate how heat is produced and the effects of heating and cooling, and will understand a change in temperature indicates a change in heat.

a. Categorize ways to produce heat energy such as burning, rubbing (friction), and mixing one thing with another.


	S3P1. Students will investigate how heat is produced and the effects of heating and cooling, and will understand a change in temperature indicates a change in heat.

b. Investigate how insulation affects heating and cooling.
	S3P1. Students will investigate how heat is produced and the effects of heating and cooling, and will understand a change in temperature indicates a change in heat.

c. Investigate the transfer of heat energy from the sun to various materials.

	S3P1. Students will investigate how heat is produced and the effects of heating and cooling, and will understand a change in temperature indicates a change in heat.

d. Use thermometers to measure the changes in temperatures of water samples (hot, warm, cold) over time.


	S3P2. Students will investigate magnets and how they affect other magnets and common objects.

a. Investigate to find common objects that are attracted to magnets.


	S3P2. Students will investigate magnets and how they affect other magnets and common objects.

b. Investigate how magnets attract and repel each other.

	S3L1. Students will investigate the habitats of different organisms and the dependence of organisms on their habitat.

a. Differentiate between habitats of Georgia (mountains, marsh/swamp, coast, Piedmont, Atlantic Ocean) and the organisms that live there.


	S3L1. Students will investigate the habitats of different organisms and the dependence of organisms on their habitat.

b. Identify features of green plants that allow them to live and thrive in different regions of Georgia.
	S3L1. Students will investigate the habitats of different organisms and the dependence of organisms on their habitat.

c. Identify features of animals that allow them to live and thrive in different regions of Georgia.



	S3L1. Students will investigate the habitats of different organisms and the dependence of organisms on their habitat.

d. Explain what will happen to an organism if the habitat is changed.

	S3L2. Students will recognize the effects of pollution and humans on the environment.
a.  Explain the effects of pollution (such as littering) to the habitats of plants and animals 
	S3L2. Students will recognize the effects of pollution and humans on the environment.
b. Identify ways to protect the environment.

· Conservation of resources

· Recycling of materials




	S4E1. Students will compare and contrast the physical attributes of stars, star patterns, and planets.

a. Recognize the physical attributes of stars in the night sky such as number, size, color and patterns.

	S4E1. Students will compare and contrast the physical attributes of stars, star patterns, and planets.

b. Compare the similarities and differences of planets to the stars in appearance, position, and number in the night sky.
	S4E1. Students will compare and contrast the physical attributes of stars, star patterns, and planets.

c. Explain why the pattern of stars in a constellation stays the same, but a planet can be seen in different locations at different times.


	S4E1. Students will compare and contrast the physical attributes of stars, star patterns, and planets.

d. Identify how technology is used to observe distant objects in the sky.
	S4E2. Students will model the position and motion of the earth in the solar system and will explain the role of relative position and motion in determining sequence of the phases of the moon.

a. Explain the day/night cycle of the earth using a model.

	S4E2. Students will model the position and motion of the earth in the solar system and will explain the role of relative position and motion in determining sequence of the phases of the moon.

b. Explain the sequence of the moon.

	S4E2. Students will model the position and motion of the earth in the solar system and will explain the role of relative position and motion in determining sequence of the phases of the moon.

c. Demonstrate the revolution of the earth around the sun and the earth’s tilt to explain the seasonal changes.

	S4E2. Students will model the position and motion of the earth in the solar system and will explain the role of relative position and motion in determining sequence of the phases of the moon.

d. Demonstrate the relative size and order from the sun of the planets in the solar system.
	S4E3. Students will differentiate between the states of water and how they relate to the water cycle and weather.

a. Demonstrate how water changes states from solid (ice) to liquid (water) to gas (water vapor/steam) and changes from gas to liquid to solid.

	S4E3. Students will differentiate between the states of water and how they relate to the water cycle and weather.

b. Identify the temperatures at which water becomes a solid and at which water becomes a gas.

	S4E3. Students will differentiate between the states of water and how they relate to the water cycle and weather.

c. Investigate how clouds are formed.
	S4E3. Students will differentiate between the states of water and how they relate to the water cycle and weather.

d. Explain the water cycle (evaporation, condensation, and precipitation).

	S4E3. Students will differentiate between the states of water and how they relate to the water cycle and weather.

e. Investigate different forms of precipitation and sky conditions. (rain, snow, sleet, hail, clouds, and fog)

	S4E4. Students will analyze weather charts/maps and collect weather data to predict weather events and infer patterns and seasonal changes.

a. Identify weather instruments and explain how each is used in gathering weather data and making forecasts. (Thermometer, rain gauge, barometer, wind vane, anemometer)

	S4E4. Students will analyze weather charts/maps and collect weather data to predict weather events and infer patterns and seasonal changes.

b. Using a weather map, identify the fronts, temperature, and precipitation and use the information to interpret the weather conditions.

	S4E4. Students will analyze weather charts/maps and collect weather data to predict weather events and infer patterns and seasonal changes.

c. Use observations and records of weather conditions to predict weather patterns throughout the year.

	A4E4. Students will analyze weather charts/maps and collect weather data to predict weather events and infer patterns and seasonal changes.

d. Differentiate between weather and climate.
	S4P1. Students will investigate the nature of light using tools such as mirrors, lenses, and prisms.  

a. Identify materials that are transparent, opaque, and translucent.

	S4P1. Students will investigate the nature of light using tools such as mirrors, lenses, and prisms.  

b. Investigate the reflection of light using a mirror and a light source.

	S4P1. Students will investigate the nature of light using tools such as mirrors, lenses, and prisms.  

c. Identify the physical attributes of a convex lens, a concave lens, and a prism and where each is used.
	S4P2. Students will demonstrate how sound is produced by vibrating objects and how sound can be varied by changing the rate of vibration.

a. Investigate how sound is produced.

	S4P2. Students will demonstrate how sound is produced by vibrating objects and how sound can be varied by changing the rate of vibration.

b. Recognize the conditions that cause pitch to vary.

	S4P3. Students will demonstrate the relationship between the application of a force and the resulting change in position and motion on an object. 

a. Identify simple machines and explain their uses. (lever, pulley, wedge, inclined plane, screw, wheel and axle)
	S4P3. Students will demonstrate the relationship between the application of a force and the resulting change in position and motion on an object. 

b. Using different size objects, observe how force affects speed and motion.

	S4P3. Students will demonstrate the relationship between the application of a force and the resulting change in position and motion on an object. 

c. Explain what happens to the speed or directions of an object when a greater force than the initial one is applied.

	S4P3. Students will demonstrate the relationship between the application of a force and the resulting change in position and motion on an object. 

d. Demonstrate the effect of gravitational force on the motion of an object.
	S4L1. Students will describe the roles of organisms and the flow of energy within an ecosystem.  
a. Identify the roles of producers, consumers, and decomposers in a community.

	S4L1. Students will describe the roles of organisms and the flow of energy within an ecosystem.  
b. Demonstrate the flow of energy through a food web/food chain beginning with sunlight and including producers, consumers, and decomposers.


	S4L1. Students will describe the roles of organisms and the flow of energy within an ecosystem.  
c. Predict how changes in the environment would affect a community (ecosystem) of organisms.
	S4L1. Students will describe the roles of organisms and the flow of energy within an ecosystem.  
d. Predict effects on a population if some of the plants or animals in the community are scarce or if there are too many.

	S4L2. Students will identify factors that affect the survival or extinction of organisms such as adaptation, variation of behaviors (hibernation) and external features (camouflage and protection).  
a. Identify external features of organisms that allow them to survive or reproduce better than organisms that do not have these features. (e.g. camouflage, use of hibernation, protection, etc.)


	S4L2. Students will identify factors that affect the survival or extinction of organisms such as adaptation, variation of behaviors (hibernation) and external features (camouflage and protection).  

b. Identify factors that may have led to the extinction of some organisms.
	


	S5E1. Students will identify surface features of the Earth caused by constructive and destructive processes.

a. Identify surface features caused by constructive processes.

· Deposition (Deltas, sand dunes, etc.)

· Earthquakes

· Volcanoes

· Faults


	S5E1. Students will identify surface features of the Earth caused by constructive and destructive processes.
b. Identify and find examples of surface features caused by destructive processes.
· Erosion (water—rivers and oceans, wind)

· Weathering

· Impact of organisms

· Earthquake

· Volcano


	S5E1. Students will identify surface features of the Earth caused by constructive and destructive processes.

c. Relate the role of technology and human intervention in the control of constructive and destructive processes.  

Examples include, but are not limited to,

· seismological studies, 
· flood control, (dams, levees, storm drain management, etc.)
· beach reclamation (Georgia coastal islands)



	S5P1. Students will verify that an object is the sum of its parts.

a. Demonstrate that the mass of an object is equal to the sum of its parts by manipulating and measuring different objects made of various parts.
	S5P1. Students will verify that an object is the sum of its parts.

b. Investigate how common items have parts that are too small to be seen without magnification.


	S5P2. Students will explain the difference between a physical change and a chemical change.

a. Investigate physical changes by separating mixtures and manipulating (cutting, tearing, folding) paper to demonstrate examples of physical change. 



	S5P2. Students will explain the difference between a physical change and a chemical change.

b. Recognize that the changes in state of water (water vapor/steam, liquid, ice) are due to temperature differences and are examples of physical change.

	S5P2. Students will explain the difference between a physical change and a chemical change.

c. Investigate the properties of a substance before, during, and after a chemical reaction to find evidence of change.


	S5P3.  Students will investigate electricity, magnetism and their relationship.

a. Investigate static electricity.



	S5P3.  Students will investigate electricity, magnetism and their relationship.

b. Determine the necessary components for completing an electric circuit.


	S5P3.  Students will investigate electricity, magnetism and their relationship.

c. Investigate common materials to determine if they are insulators or conductors of electricity.


	S5P3.  Students will investigate electricity, magnetism and their relationship.

d. Compare a bar magnet to an electromagnet.



	S5L1. Students will classify organisms into groups and relate how they determined the groups with how and why scientists use classification.

a. Demonstrate how animals are sorted into groups (vertebrate and invertebrate) and how vertebrates are sorted into groups (fish, amphibian, reptile, bird, and mammal).


	S5L1. Students will classify organisms into groups and relate how they determined the groups with how and why scientists use classification.

b. Demonstrate how plants are sorted into groups. 


	S5L2. Students will recognize that offspring can resemble parents in inherited traits and learned behaviors.

a. Compare and contrast the characteristics of learned behaviors and of inherited traits.



	S5L2. Students will recognize that offspring can resemble parents in inherited traits and learned behaviors.

b. Discuss what a gene is and the role genes play in the transfer of traits.


	S5L3. Students will diagram and label parts of various cells (plant, animal, single-celled, multi-celled).

a. Use magnifiers such as microscopes or hand lenses to observe cells and their structure.


	S5L3. Students will diagram and label parts of various cells (plant, animal, single-celled, multi-celled).

b. Identify parts of a plant cell (membrane, wall, cytoplasm, nucleus, chloroplasts) and of an animal cell (membrane, cytoplasm, and nucleus) and determine the function of the parts.



	S5L3. Students will diagram and label parts of various cells (plant, animal, single-celled, multi-celled).

c. Explain how cells in multi-celled organisms are similar and different in structure and function to single-celled organisms.


	S5L4. Students will relate how microorganisms benefit or harm larger organisms.  

a. Identify beneficial microorganisms and explain why they are beneficial.


	S5L4. Students will relate how microorganisms benefit or harm larger organisms.  

b. Identify harmful microorganisms and explain why they are harmful.




WHERETO: Making Instructional Decisions
Stage 3—Learning Plan

Teaching and Learning Activities:

In Stage 3 we consider the instructional strategies and learning experiences needed to achieve the desired results (Stage 1) as reflected in the assessment evidence to be gathered (Stage 2).  The activities are planned to develop the targeted understandings and the knowledge and skills identified in Stage 1 and to equip students for the performances of learning specified in Stage 2.  The acronym WHERETO summarizes key elements to consider when designing an effective and engaging learning plan.

Design Standards for Stage 3
To what extent is the learning plan effective and engaging?  Consider:


Will the students….

W 
O
Know where they’re going (the learning goals), why (reason 


for learning the content), and what is required of them (unit 


goal, performance requirements, and evaluative criteria)?

H
O
Be hooked—engaged in digging into the Big Ideas (e.g., 



through inquiry, research, problem-solving, experimentation)?

E
O
Have adequate opportunities to explore and experience Big 


Ideas and receive instruction to equip them for the required 


performances?
R
O
Have sufficient opportunities to rethink, rehearse, revise, and 


refine their work 
based upon timely feedback?
E
O
Have an opportunity to evaluate their work and set future 


goals?


Consider the extent to which the learning plan is

T
O
Tailored and flexible to address the interests and learning styles 

of all students.

O
O
Organized and sequenced to maximize engagement and 



effectiveness.
(Understanding by Design Professional Development Workbook, ASCD, 2004, p. 212)

Questions to Consider for W (page 215)
The W in WHERETO should be considered from the students’ perspective.  By working through backward design, designers should be clear about their goals and the evidence needed to show the extent that students have achieved them.  Now, we seek to help the students become clear about the goals and expectations and the purpose and benefits of achieving them.  Research and experience show that students are more likely to focus and put forth effort when they have clarity on the goals and expectations and see a purpose and value for intended learning.


Goals




Expectations








Relevance and Value


Diagnosis





(Understanding by Design Professional Development Workbook, ASCD, 2004, p. 215)

WHERETO

Examples for W (page 216)


GOALS





Expectations


Relevance and Value



Diagnosis



(Understanding by Design Professional Development Workbook, ASCD, 2004, p. 216)
WHERETO

Hooking and Holding Students (page 217)

Effective teachers recognize the importance of hooking students at the beginning of a new learning experience and holding their interest throughout.  The H in WHERETO directs designers to consider ways of engaging students in the topic and pointing toward Big Ideas, Essential Questions, and performance tasks—by design.  Use the list below to brainstorm possible hooks for your unit design.


Hook






Hold

(Understanding by Design Professional Development Workbook, ASCD, 2004, p. 217)
WHERETO

Equipping Students (page 218)

The first E in WHERETO prompts designers to think about (1) ways they will help students to explore the Big Ideas and Essential Questions, and (2) how they will equip students for their final performances.  In order for students to come to an understanding of important ideas, they must engage in some inductive learning experiences that facilitate the “construction of meaning.”  In addition, direct instruction and out-of-class activities can play a role in equipping students with the knowledge and skills needed to perform.  

Experiential and Inductive Learning

Direct Instruction



Homework and Other Out-of-Class Experiences




(Understanding by Design Professional Development Workbook, ASCD, 2004, p. 212)
WHERETO (page 219)

Equipping Students (page 2)


WHERETO

Questions to Consider for R (page 221)

The R in WHERETO reminds us that understanding develops and deepens as a result of rethinking and reflection.  Thus, we should build in such opportunities by design.  Consider the following questions as you plan learning experiences and instruction to cause students to rethink and reflect (i.e., to dig deeper into the Big Ideas), and to refine and revise their work based on feedback.  


Rethink





Revise or Refine



Reflect

(Understanding by Design Professional Development Workbook, ASCD, 2004, p. 221)

WHERETO

Examples of R (page 222)



Rethink




Revise or Refine


Reflect


(Understanding by Design Professional Development Workbook, ASCD, 2004, p. 222)
WHERETO

Encouraging Self-Evaluation—E (page 223)

Stage 2 of backward design specifies the assessment evidence needed for the desired results identified in Stage 1.  The second E in WHERETO asks the designer to build in opportunities for ongoing evaluation, including opportunities for students to self-evaluate.  The following questions may be used as prompts to guide student self-evaluation and reflection.  (Note: This step connects with the R in WHERETO.)

· What do you really understand about ______________________?

· What questions and uncertainties do you still have about_______?

· What was most effective in _______________________________?

· What was least effective in _______________________________?

· How could you improve __________________________________?

· What are you strengths in ________________________________?

· What are your deficiencies in ______________________________?

· How difficult was ________________________________________?

· How does your preferred learning style influence ______________?

· What would you do differently next time _____________________?

· What are you most proud of?  Why?

· What are you most disappointed in?  Why?

· What grade or score do you deserve?  Why?

· How does what you’ve learned connect to other learning?

· How has what you’ve learned changed your thinking?

· How does what you’ve learned relate to the present and future?

· What follow-up work is needed?

· Other: ________________________________________________




(Understanding by Design Professional Development Workbook, ASCD, 2004, p. 223)
WHERETO

Tailoring the Design for Diverse Learners (page 224)
The T in WHERETO refers to ways of tailoring the design to address student differences in background knowledge and experiences, skill levels, interests, talents, and learning styles.  Designers consider ways in which lessons, activities, resources, and assessments might be personalized without sacrificing unit goals and standards.  Appropriate differentiation of content, process, and product can accommodate diverse learners.

Content




Process





Product





(Understanding by Design Professional Development Workbook, ASCD, 2004, p. 224)
WHERETO

Organizing the Learning (page 225)

The O in WHERETO relates to the organization and sequence of design.  As they develop the learning plan, designers are encouraged to consider the following questions: How will the learning activities be organized to enable students to achieve the desired results?  Given the desired results, what sequence will offer the most engaging and effective learning?  How will the work unfold in a natural progression so that new teaching and activities seem appropriate, not arbitrary or meaningless, to students?  Two broad organizational patterns are depicted below.

What is most appropriately and

What is most appropriately and

effectively covered in a linear and

effectively “uncovered” in an 


didactic fashion?




inductive, inquiry-oriented, 








experiential manner?

The Logic of “Coverage”


The Logic of “Uncoverage”




(Understanding by Design Professional Development Workbook, ASCD, 2004, p. 225)
WHERETO—Sequencing the Learning (page 229)

What sequence of teaching and learning experiences will equip students to engage with, develop, and demonstrate the desired understandings?  The following calendar may be used to map the unit sequence.  Use the small boxes to code each calendar entry with the appropriate initials of the WHERETO elements.

	Monday
	Tuesday
	Wednesday
	Thursday
	Friday

	1
	2
	3
	4
	5


	6
	7
	8
	9
	10



	11
	12
	13
	14
	15



	16
	17
	18
	19
	20



	21
	22
	23
	24
	25



	26
	27
	28
	29
	30




(Understanding by Design Professional Development Workbook, ASCD, 2004, p. 229)
General Categories of Instructional Strategies 
Direct Instruction: Instructional strategies that involve a high degree of teacher control.  

	Compare & Contrast 

Cues, Questions, & Advance Organizers*

Demonstrations 

Didactic Questions 

Drill and Practice


	Explicit Teaching

Graphic Organizers

Guides for Reading, Listening, Viewing

Identifying Similarities and Differences*

Mastery Lecture
	Reinforcing Effort & Providing Recognition*

Setting Objectives & Providing Feedback*

Summarizing & Note Taking*

Structured Overview 




Experiential Learning: Instructional strategies where students learn by doing or experiencing authentic or simulated situations.

	Conducting Experiments 

Field Observations

Field Trips
	Model Building 

Surveys

Modeling

Nonlinguistic Representations*
	Role Playing

Games

Simulations

Synectics 


Independent Learning: Instructional strategies during which students work independently, sometimes at their own rate on self-selected assignments or topics.

	Assigned Questions 

Computer Assisted Instruction

Correspondence Lessons

Essays 
	Graphic Organizers

Homework and Practice*

Learning Activity Package  

Learning Centers
	Learning Contracts 

Reports

Research Projects 

Summarizing and Note Taking*


Indirect Instruction: Instructional strategies where the teacher establishes the learning situation or task, but the students determine the direction and/or solution.  

	Case Studies 

Concept Attainment

Concept Formation 

Concept Mapping 


	Close Procedures

Generating & Testing Hypotheses*

Graphic Organizers

Inquiry 
	Problem Solving

Reading for Meaning 

Reciprocal Teaching

Reflective Discussion 



Interactive Instruction: Instructional strategies that involve students working with other students and/or the teacher to move toward the learning goals.

	Brainstorming

Circle of Knowledge

Cooperative Learning*

Debates 


	Interviewing

Laboratory Groups 

Panels 

Peer Practice  
	Problem Solving 

Role Playing

Socratic Seminars

Tutorial Groups 



* Marzano, Pickering, and Pollock note that incorporating these nine strategies into instruction can improve student achievement across all content areas and grade levels. http://www.learn-line.nrw.de/angebote/greenline/lernen/ downloads/nine.pdf
Matching Instructional Formats to Achievement Targets
	
	Direct Instruction
	Experiential Learning
	Independent Learning
	Indirect Instruction
	Interactive Instruction

	Knowledge/ Information
	Strategies such as direct instruction, graphic organizers, structured overview, etc., can convey facts or information to

students.
	Experiential strategies may be structured to allow students to arrive, inductively or deductively, at rules or principles.


	Strategies such as assigned questions, learning activity packages or centers, reports, or research projects allow students to obtain facts, etc.


	Strategies such as concept attainment or concept forma-tion, reading for meaning, recip-rocal teaching, and inquiry allow students to arrive at rules or principles.


	Strategies such as discussion, interviewing, or tutorial groups can provide students with information or help them to review rules, etc.



	Skills/ Processes
	Modeling can introduce or demonstrate skills or processes, but other, more student-directed strategies are needed as well.


	Modeling, games, conducting experiments, etc., can introduce skills/processes or provide practice.


	Essays, learning activity packages or centers, or research projects, etc., can provide opportunities for application or practice.


	Instructional strategies that involve problem solving often provide the opportunity to acquire skills or practice processes.


	Cooperative learning groups, debates, role playing, or laboratory groups, etc., work well.



	Thinking & Reasoning
	Modeling can introduce or demonstrate thinking and reasoning processes, but other, more student-directed strategies are needed as well.

	Most experiential strategies work well here, especially roll playing, games, experiments, and simulations. 


	Some, such as certain essay topics, learning activity packages or centers, or research projects, work better than others.


	Strategies such as working with case studies, concept map-ping, inquiry, problem solving, etc., work well with thinking and reasoning targets. 


	Most interactive instructional strategies work with these targets, but especially problem solving and Socratic Seminars.



	Communica-tion
	Not the best strategies for providing students with opportunities to acquire or practice communication skills.


	Good when oral, written, or other 

forms of expression are included, such as reporting field observations, role playing, or

simulations.


	Again, essays or other strategies that involve oral, written, or other forms of expres-sion can provide the opportunity to learn communica-tion skills.


	Reciprocal teaching, reflective discussion, or other strategies that involve oral, written, 

or other forms or expression work well.


	By definition, interactive instructional strategies include opportunities to learn or practice communication skills.




Categories of Instructional Strategies

	Category
	Ave. Effect Size
	Percentile Gain
	No. of ESs
	Standard Deviation

	Identifying similarities and differences
	1.61
	45
	31
	.31

	Summarizing and note taking
	1.00
	34
	179
	.50

	Reinforcing effort and providing recognition
	.80
	29
	21
	.35

	Homework and Practice
	.77
	28
	134
	.36

	Nonlinguistic representations
	.75
	27
	246
	.40

	Cooperative learning
	.73
	27
	122
	.40

	Setting objectives and providing feedback
	.61
	23
	408
	.28

	Generating testing hypotheses
	.61
	23
	63
	.79

	 
Questions, cues, and advance organizers
	.59
	22
	1,251
	.26


This chart is found in one of the texts provided for every school, Classroom Instruction that Works, by Marzano, Pickering, and Pollock.  
Examples of each of these strategies and information about the data are explained in chapters in the book.  For this training session, focus on the strategies listed and data on percentile gains.

Sample Unit Plans
Third Grade Sample Unit
Workbook Template, page 46-51 6-Page Template

Unit Title: Some Like It Hot



Grade Levels: 3

Subject/Topic Areas: Physical Science/Heat

Key words:  (Language Marlee’s students will use in this unit are not necessarily the same terms that would be found on a standardized assessment.)

Beginning/Baseline: 

· heat, hot hotter, hottest, warm, warmer, warmest, cool, cooler, coolest, cold, colder, coldest, temperature, thermometer, ice, water

Language used in dialogue with teacher and peers:

· insulate, insulation, conduct, friction, sun, solar, expand, contract, water vapor, steam, freeze, frozen, boil, transfer, melt

Enrichment: Used by teacher, but not assessed for students: 

· conduction, convection, radiation, molecules, energy, refrigerate

Review: 

· states of matter, solid, liquid, gas

Tools: Thermometer, watch, ruler, balance scale

Units of measure: degrees, Celsius, Fahrenheit, minutes, centimeters, grams

Caution!  Do not use Celsius and Fahrenheit at the same time.  Do not teach conversions.  Use Fahrenheit when referring to temperatures that are already used: room temperature, weather, etc.

Introduce the Celsius scale as what scientists use when doing scientific investigations.

Designed by:
Marlee Tierce



Time Frame: Three weeks

Brief Summary of Unit: 

Unit Design Status:

(  Completed template pages—Stages 1, 2, 3

(  Completed blueprint for each performance task

(  Completed rubrics

(  Directions to students AND teachers

(  Materials and resources listed

(  Suggested accommodations

(  Suggested extensions

Status: 


(  Initial draft (date ___________)

(  Revised draft (date______________)

(  Peer reviewed  (  Content reviewed  (  Field tested  (  Validated  (  Anchored

Stage 1—Identify Desired Results

Established Goals:

What students will learn--Content Standards?
S3P1. Students will investigate how heat is produced and the effects of heating and cooling, and will understand a change in temperature indicates a change in heat.


a. Categorize ways to produce heat energy such as burning, rubbing (friction), and mixing 
one thing with another.


b. Investigate how insulation affects heating and cooling.


c. Investigate the transfer of heat energy from sun to various materials.


d. Use thermometers to measure the changes in temperature of water samples over time.

How students will learn and show evidence of understanding/Characteristics of Science Standards:

S3CS1. Students will be aware of the importance of curiosity, honesty, openness, and skepticism in science and will exhibit these traits in their own efforts to understand how the world works.


a. Keep records of investigations and observations and do not alter the records later.


c. Take responsibility for understanding the importance of being safety conscious.
S3CS2. Students will have the computation and estimation skills necessary for analyzing data and following scientific explanations.


a. Add, subtract, multiply, and divide whole numbers mentally, on paper, and with a 
calculator.


c. Judge whether measurements and computations of quantities, such as length, weight, 
or time, are reasonable answers to scientific problems by comparing them to typical 
values.
S3CS3. Students will use tools and instruments for observing, measuring, and manipulating objects in scientific activities utilizing safe laboratory procedures.


b. Use computers, cameras and recording devices for capturing information.


c. Identify and practice accepted safety procedures in manipulating science materials 
and equipment.
S3CS4. Students will use tools and instruments for observing, measuring, and manipulating objects in scientific activities utilizing safe laboratory procedures.


a. Observe and describe how parts influence one another in things with many parts.


b. Use geometric figures, number sequences, graphs, diagrams, sketches, number lines, 
maps, and stories to represent corresponding features of objects, events, and processes 
in the real world.
S3CS5. Students will communicate scientific ideas and activities clearly.


a. Write instructions that others can follow in carrying out a scientific procedure.


b. Make sketches to aid in explaining scientific procedures or ideas.


c. Use numerical data in describing and comparing objects and events.
S3CS7. Students will be familiar with the character of scientific knowledge and how it is achieved.

Students will recognize that:


a. Similar scientific investigations seldom produce exactly the same results, which may 
differ due to unexpected differences in whatever is being investigated, unrecognized 
differences in the methods of circumstances of the investigation, or observational 
uncertainties.


b. Some scientific knowledge is very old and yet is still applicable today.
S3CS8. Students will understand important features of the process of scientific inquiry.


a. Scientific investigations may take many different forms, including observing what 
things are like or what is happening somewhere, collecting specimens for analysis, and 
doing experiments.


b. Clear and active communication is an essential part of doing science.  It enables 
scientists to inform others about their work, expose their ideas to criticism by other 
scientists, and stay informed about scientific discoveries around the world.


c. Scientists use technology to increase their power to observe things and to measure 
and compare things accurately.
Common Misconceptions:

· Cold is transferred.

· Objects (sweaters, jackets) are sources of heat.

· Heat and temperature are the same thing.

Students will understand that

· Things that give off light often also give off heat.

· Heat is produced by mechanical and electrical machines, and any time one thing rubs against something else.

· When warmer things are put with cooler ones, the warm ones lose heat and the cool ones gain it until they are all the same temperature.

· A warmer object can warm a cooler one by contact or at a distance.

· Some materials conduct heat much better than others.

· Poor conductors can reduce heat loss.

· Sun is the most important source of heat.

· There are many sources of heat.

· Removing heat from liquids causes them to solidify and adding heat causes solids to liquefy.

· A thermometer is a tool used to measure heat.

· Heat is transferred in many different ways.

· Insulation slows transfer of heat.

· The state or form of water can be changed by heating or cooling it.

What essential questions will be considered?

· Why does ice melt?

· Why do objects change temperature?

· What is the difference between melting and dissolving?

· Where does water vapor go?

· Where does condensation come from?

· What makes things get hotter?

· What is difference between heat and temperature?

· How is heat transferred?

· Why is temperature important?

· Does ice melt in a refrigerator?

· Why use a thermometer?

What key knowledge and skills will students acquire as a result of this unit?

Students will know

· Use vocabulary correctly.

· Three states of water

· Temperature measures heat.

· Sources of heat

· Heat flows from warm to cool until the temperature equalizes.

· Fahrenheit is the scale we use for weather and room temperature in the United States.

· Celsius is the scale that scientists use.

· Heat is neither created nor destroyed, it is transferred.

· Name some things that are better hot and some things that are better cold.  There are safety reasons for some things to be certain temperatures.

· Safety rules around things that are very hot or very cold.

· Examples of insulators do not allow heat to transfer easily.

· Examples of conductors allow heat to transfer easily.

· Different areas of a room have different temperatures due to specific conditions (vents, doors/windows, crowded space, etc.)

Students will be able to

· Read thermometer

· Graph temperatures

· Collect and analyze data such as when the temperature is rising and falling

· Recognize melting and freezing

· Time and record how long ice cube takes to melt or stays ice.

· Communicate observations as they occur

· Chart data such as temperature readings every 5 minutes

· Sequence temperatures

Stage 2—Determine Acceptable Evidence

What evidence will show that students understand?

Performance Tasks (Summary in GRASPS form):

G- Understand how insulation affects heating and cooling.

R-You are packing a picnic lunch for your family before you leave for your trip to the park.

A-Your family will eat the lunch hours later when you arrive.

S- You must make sure the lunch is packed safely so that your family does not get sick.  Cold things need to be the right temperature.  How can you make the ice last?  How can you keep things cold?  What are good ways to insulate?

P- You will participate in a race to figure out how to keep an ice cube from melting longer than anyone else in the class.

S- You will write a plan to explain how to keep the ice cube from melting using an insulator you recognize as the best one according to your past data involving different insulators.

You will keep accurate measurements of data—temperature of water and size of cube over time.  You will chart and graph your findings.

Performance Task Blueprint
What understandings and goals will be assessed through this task?

S3P1. Students will investigate how heat is produced and the effects of heating and cooling, and will understand a change in temperature indicates a change in heat.


b. Investigate how insulation affects heating and cooling.


c. Investigate the transfer of heat energy from the sun to various materials.

What criteria are implied in the standards and understandings regardless of the task specifics?


Students recognize factors impacting heat transfer.


Identify and use materials that insulate

What qualities must student work demonstrate to signify that standards were met?


Communicate step by step what they did and why


Record accurate observations


Works collaboratively and cooperatively to learn from others

Through what authentic performance task will students demonstrate understanding?


Keep an ice cube from melting using various kinds of insulation

What student products and performances will provide evidence of desired understandings?


Accurate temperatures


Charts


Graphs

By what criteria will student products and performances be evaluated?


Explanations use terms correctly.


Measurements are correct and accurate.


Students use what they learned to modify and improve design

Other Evidence (Selected response, Constructed Response, Informal and Self-assessment)

Selected Response:

Grade 3 Georgia CRCT Released Test Items from 2002

These test items are related to the Characteristics of Science standards.  They will give you an idea of how understanding a concept is tested differently from knowing an answer.

Heat-related content

1. Jo’s hot chocolate is too hot to drink, so she puts an ice cube in it.  Why does the drink get cooler?


A. Heat from the ice is lost to the drink.


B. Heat from the drink is lost to the ice.


C. The ice gives the drink a larger volume.


D. The ice gives the drink a pale color.

2. Which tools should you use to find out how long it takes a tray of ice to melt and reach a temperature of 10 degrees Celsius?


(The answers are given by graphic and text.  I will include text only.)


A. telescope and beaker


B. watch and centimeter ruler


C. scale and thermometer


D. watch and thermometer

3. Which tells why metal pans for cooking often have wooden handles?


A. Metal heats more slowly than wood.


B. Wood burns to make heat; metal does not.


C. Metal becomes heavier as it is heated.


D. Wood does not conduct heat as well as metal.

4. A bonfire is burning on the beach.  You can use it to warm your hands because fire is an example of


A. solar energy.


B. nuclear energy.


C. electrical energy.


D. heat energy.

5. Use the chart to answer the question.



Average Temperature in Pine River Pond

	Depth (meters)
	2
	4
	6
	8
	10

	Average Temperature (C°)
	17
	14
	10
	?
	4



The average temperature at 8 meters would be about


A. 12°C.


B. 10°C.


C. 7°C.


D. 3°C.

6. There is a picture labeled with a sidewalk, rocks, sand, and a lake.  Students use the picture to answer the question.


On a sunny day, which takes the longest to get warm?


A. the rocks


B. the sand


C. the lake


D. the sidewalk

7. When water gets very hot it changes to


A. air.


B. ice.


C. steam.


D. liquid.

8. Bill’s science class is doing an experiment with solar heating.  Each student is to paint a small plastic milk carton and fill it with exactly 200 milliliters of water.  The cartons will be placed in the sun for two hours, and then the water temperature will be measured and recorded.


What color should Bill paint his carton if he wants the water in it to get the warmest?


A. white


B. yellow


C. black


D. gray

9. How do toasters, ovens, stoves, and hair dryers work?


A.  Heat makes electric current.


B. Moving water makes heat.


C. Electric current makes heat.


D. Electric current makes water move.

10. When a hot rock is put in cool water


A. the water gets warmer and the rock cools down.


B. the water cools down and the rock gets warmer.


C. the water and rock both get warmer.


D. the water and rock both get cooler.

Examples from Massachusetts

11.  When the temperature of a sample of water is 0° C, the water is


A. a gas


B. a liquid


C. a solid



D. a vapor

12.  In colonial America, people used ice to help keep foods fresh.  They cut the ice from lakes and ponds during the winter and stored the ice in icehouses.  They sometimes used hay as an insulator to prevent the ice from melting.


If you wanted to build an icehouse today, which of the following would be the BEST 
material to use as an insulator?


A. dried leaves


B. foam blocks


C. plastic wrap


D. rock salt

Constructed Response

Draw the three states of water and explain how they are different and what makes water freeze, turn to steam, or stay liquid.

Explain why to use a thermometer

Why is it important for us to know the temperature?
Informal/Self-Assessment
Ticket out the door: What would you do differently to melt an ice cube faster?

Stage 3—Plan Learning Experiences and Instruction

	 1

Cup of ice

Cup of water

How are these alike?  How are these different?

Review solid, liquid, melting


	2

What is hot?  What is cold?

Brainstorm list, Collage, Venn diagram—hot, cold, warm/cool
	3

Why use thermometers?

Bowls of warm, cold, room temperature water. 

How to use thermometers

Record temperatures of each.  Which is more accurate?  Hand or tool?
	4

What makes something warmer?  Cooler?

What can we do to make things warmer?  What can we do to make things cooler?  How do you know?
	5

Vocabulary quiz:

Warm, melt, temperature, thermometer, ice, water, cold, hot

Playground—what is warmer and what is cooler? Air temperature versus object temperature

	6

Rank warmest to coolest from playground data

Graph

Conclusions: what materials are warm, what materials are cool?  Why?


	7

Materials on a table wrapped around thermometers.  No heat, no touching—record at beginning, predict temperatures over time, and record after 30 minutes.
	8

Materials in the sun.  Record at beginning, predict temperatures over time, and record after 30 minutes.

Compare with previous information.  Analyze and conclude.
	9

Conductor of solar heat: Heat and color 
	10

Intro to conductors and insulators.  What would change temperature the most?  The least? Tape thermometer to the outside of cup.

	11

How does water behave at different temperatures? Melt, freeze, boil

Review states of matter and recognize temperature for each phase.

Plastic bottle of water in freezer expands.  Glass filled with ice will not overflow as it melts.
	12

Heat transfer: spoons (wood, plastic, metal) in hot water and in cold water.   What spoons are better at heat transfers—conductors of heat.

Safety: pot handles, metal in freezer
	13

Where does heat come from to melt something?  What melts easier—stick of butter, bar of chocolate, wax candle, ice cube?

Variables of melting—Use conduct, transfer, insulate, etc.
	14

Ice Cube Race 1

Use what you know to melt an ice cube fastest.
	15

GRASP

Ice Cube Race 2

Keep an ice cube from melting

	Extension:

Research the innovation/technology of heating and cooling in history.

Interview parents and grandparents about changes in refrigeration, insulation, temperature control, etc.
	Enrichment:

Sugar and salt do not melt in water. The difference between melt and dissolve
	
	
	


Fourth Grade Sample Unit

Workbook Template, page 46-51 6-Page Template

Unit Title: Speed It Up!



Grade Levels: 4

Subject/Topic Areas: Physical Science/Force and Motion

Key words: (Language Marlee’s students will use in this unit are not necessarily the same terms that would be found on a standardized assessment.)

Beginning/Baseline: 

· Fast, faster, fastest, slow, slower, slowest, speed, move, roll, forward, backward, direction, lift, drop

Review: 

· Friction, transfer, push, pull

Language used in dialogue with teacher and peers:

· Speed, acceleration, accelerate, inertia, force, motion, gravity, simple machine, work, momentum, lever, pulley, wedge, inclined plane, ramp, screw, wheel and axle

Enrichment: Used by teacher but not assessed for students

· Potential, kinetic, velocity, Newton’s Laws, fulcrum, gear, centripetal force, center of mass, center of gravity

Tools: Simple machines, spring scale, ruler, watch, protractor, balance scale

Units: g-gravity, miles per hour, minutes, second, angle/degrees, millimeter, centimeter, meter, gram, kilogram

Designed by:
Marlee Tierce



Time Frame:

Brief Summary of Unit: 

Unit Design Status:

(  Completed template pages—Stages 1, 2, 3

(  Completed blueprint for each performance task

(  Completed rubrics

(  Directions to students AND teachers

(  Materials and resources listed

(  Suggested accommodations

(  Suggested extensions

Status: 


(  Initial draft (date ___________)

(  Revised draft (date______________)

(  Peer reviewed  (  Content reviewed  (  Field tested  (  Validated  (  Anchored

Stage 1—Identify Desired Results

Established Goals:

What students will learn: Content Standards:
S4P3. Students will demonstrate the relationship between the application of a force and the resulting change in position and motion of an object.

a. Identify simple machines and explain their uses.


b. Using different size objects, observe how force affects speed and motion.


c. Explain what happens to speed or direction of an object when a greater force than 
the initial one is applied.


d. Demonstrate the effect of gravitational force on the motion of an object.
How students will learn and show evidence of understanding/Characteristics of Science Standards:

S4CS1. Students will be aware of the importance of curiosity, honesty, openness, and skepticism in science and will exhibit these traits in their own efforts to understand how the world works.


a. Keep records of investigations and observations and do not alter the records later.


b. Carefully distinguish observations from ideas and speculation about those 
observations.


c. Offer reasons for findings and consider reasons suggested by others.


d. Take responsibility for understanding the importance of being safety conscious.
S4CS2. Students will have the computation and estimation skills necessary for analyzing data and following scientific explanations.


a. Add, subtract, multiply, and divide whole numbers mentally, on paper, and with a 
calculator.


b. Use fractions and decimals, and translate between decimals and commonly 
encountered fractions—halves, thirds, fourths, fifths, tenths, and hundredths (but not 
sixths, sevenths, and so on) – in scientific calculations.


c. Judge whether measurements and computations of quantities, such as length, weight, 
or time, are reasonable answers to scientific problems by comparing them to typical 
values.
S4CS3. Students will use tools and instruments for observing, measuring, and manipulating objects in scientific activities utilizing safe laboratory procedures.


a. Choose appropriate common materials for making simple mechanical constructions 
and repairing things.

c. Use computers, cameras and recording devices for capturing information.


d. Identify and practice accepted safety procedures in manipulating science materials and 
equipment.
S4CS4. Students will use ideas of system, model, change, and scale in exploring scientific and technological matters.


a. Observe and describe how parts influence one another in things with many parts.


b. Use geometric figures, number sequences, graphs, diagrams, sketches, number lines, 
maps, and stories to represent corresponding features of objects, events, and processes 
in the real world.  Identify ways in which the representations do not match their original 
counterparts.
S4CS5. Students will communicate scientific ideas and activities clearly.


a. Write instructions that others can follow in carrying out a scientific procedure.


b. Make sketches to aid in explaining scientific procedures or ideas.


c. Use numerical data in describing and comparing objects and events.


d. Locate scientific information in reference books, back issues of newspapers and 
magazines, CD-ROMs, and computer databases.

S4CS6. Students will question scientific claims and arguments effectively.


b. Identify when comparisons might not be fair because some conditions are different.
S4CS7. Students will be familiar with the character of scientific knowledge and how it is achieved.

Students will recognize that:


a. Similar scientific investigations seldom produce exactly the same results, which may 
differ due to unexpected differences in whatever is being investigated, unrecognized 
differences in the methods of circumstances of the investigation, or observational 
uncertainties.


b. Some scientific knowledge is very old and yet is still applicable today.
S4CS8. Students will understand important features of the process of scientific inquiry.


a. Scientific investigations may take many different forms, including observing what 
things are like or what is happening somewhere, collecting specimens for analysis, and 
doing experiments.


b. Clear and active communication is an essential part of doing science.  It enables 
scientists to inform others about their work, expose their ideas to criticism by other 
scientists, and stay informed about scientific discoveries around the world.


c. Scientists use technology to increase their power to observe things and to measure 
and compare things accurately.
Common Misconceptions:

· Heavy things fall first.

· That force changes the swing on a pendulum.

· Constant motion requires constant force. (Toy truck stops because you stopped pushing it.)

· The difference between weight and mass.

Students will understand that

· Force is a push or pull.

· Changes in speed or direction of motion are caused by forces. 

· Forces tend to make moving things stop and stationary things begin to move.

· Forces can act against each other on the same object to produce a net force of zero.

· The greater the force is, the greater the change in motion will be.

· The more massive an object is, the less effect a given force will have.

· Some things move slowly.

· Some things move too fast for people to see.

· The earth’s gravity pulls any object toward it without touching it.

· Simple machines used appropriately make work easier.

· Simple machines are devices with few or no moving parts.

· Simple machines may change the direction and/or the size of forces applied to them.

· Friction is a force that resists motion.

· Energy comes in many forms.

· Energy cannot be created or destroyed; it can be changed from one form to another.

What essential questions will be considered?

· If I drop a marble, ball bearing, and Styrofoam ball of the same size at the same time, what will happen?

· Why do things fall down?

· Why would you use a specific machine rather than do the job without it?

· How are force and motion connected?

What key knowledge and skills will students acquire as a result of this unit?

Students will know

· Use vocabulary correctly.

· Names and uses of simple machines.

· Gears are a form of wheel and axle.

· Screws and wedges are modified inclined planes.

· Safety rules for each investigation
Students will be able to

· Use tools to measure mass, distance, speed 


Rulers


Balance scale


Clock/watch—time keeper


Spring scale

· Graph data

· Draw and label simple machines

· Write steps and conclusions accurately.

· Control variables

· Read instructions and background information

· Analyze data and make conclusions based on data.

Stage 2—Determine Acceptable Evidence

What evidence will show that students understand?

Performance Tasks (Summary in GRASPS form):
G-Students will demonstrate the relationship between the application of a force and the resulting change in position and motion of an object.
R-You will design a roller coaster.
A-The committee for a Themed Amusement Park will determine if your design works and is safe.
S-Design the world’s best roller coaster explaining how and why it works.
P-Roller coaster model
S-Correct use of vocabulary to explain why the roller coaster works and why the “car” behaves as it does.
Performance Task Blueprint

What understandings and goals will be assessed through this task?

S4P3. Students will demonstrate the relationship between the application of a force and the resulting change in position and motion on an object.


a. Identify simple machines and explain their uses.


b. Using different size objects, observe how force affects speed and motion.


c. Explain what happens to the speed or directions of an object when a greater force 
than the initial one is applied.


d. Demonstrate the effect of gravitational force on the motion of an object.

What criteria are implied in the standards and understandings regardless of the task specifics?

· Accurate explanations

· Modifications to design based on observation

· Use vocabulary in context correctly

· Feasible

What qualities must student work demonstrate to signify that standards were met?

· Communicate using step by step instructions

· Manipulate one variable at a time to reach goal

· Collaboration and cooperation in group work

Through what authentic performance task will students demonstrate understanding?


Design a roller coaster for a themed amusement park.

What student products and performances will provide evidence of desired understandings?


Roller coaster design with explanation of why it works

By what criteria will student products and performances be evaluated?


Marble stays on course


Modifications from beginning of project to end of project demonstrate understanding of momentum, force, gravity, inertia, and acceleration.

Other Evidence (Selected response, Constructed Response, Informal and Self-assessment)

Grade 4 Georgia CRCT Released Test Items from 2002

These test items are related to the Characteristics of Science standards.  They will give you an idea of how understanding a concept is tested differently from knowing an answer.

Force and Motion related content

1. Bill wants to lift a box up to the second floor of a barn.  Which simple machine should he use?


A. wheel


B. wedge


C. incline plane


D. pulley
2. To lift a heavy box, a person must use


A. force.


B. mass.


C. speed.


D. gravity.
3. Simple machines are used because they


A. make our arms longer.


B. help do a job more easily.


C. make new energy from air.


D. do not use electricity.
4. A push or pull is a


A. simple machine.


B. convection current.


C. source of heat.


D. force.
5. Which word refers to an object moving continually faster and faster?


A. momentum


B. gravity


C. acceleration


D. friction
6. A staircase or ladder is MOST like what type of simple machine? (Massachusetts item)

A. lever


B. wedge


C. inclined plane



D. wheel and axle

7. A ball is sitting loose in a flat wagon that is going in the direction of the arrow.





If the wagon suddenly stops, the ball will


A. also suddenly stop.


B. roll forward in the wagon.


C. roll backward in the wagon.


D. bounce up and down.
8. A paper airplane thrown into the air does not fall as fast as a ball thrown into the air because the paper airplane has


A. more air resistance.


B. more inertia.


C. more velocity.


D. more acceleration.
9. If a pencil is rolled across a rug, the pencil will slow down because of the


A. distance across the rug.


B. friction on the pencil.


C. movement of air in the room.


D. speed of the pencil.
Constructed Response


Use the terms gravity, inertia, and momentum to explain why the marble behaved as it did on the track today.

Informal Assessment

Ticket out the door: Tell me what you will change tomorrow to have a better design.
Curriculum Coordinates

Write a poem about 3 simple machines.

Write a paragraph comparing and contrasting two simple machines.

Draw a picture of some simple machines in your own bedroom.

Do some physical exercise using the various portions of your body that are simple machines.

Stage 3—Plan Learning Experiences and Instruction

	 1

Writing Probe: Gravity--

What will happen when I drop this book, sheet of paper, and ball of paper at the same time?

Role of air, gravity, etc.
	2

Investigate and demonstrate how force applies to various activities, such as batting a ball, kicking a soccer ball, hitting a golf ball, or throwing a tennis ball.
	3

Observe, record, and describe the effect of gravity on the motion of an object by rolling a ball up or down a hill; rolling a ball down a ramp and changing the incline of the ramp; throwing a ball; dropping a ball.


	4

Quiz over the role of air, gravity

Energy transfer-

Measure the difference in bounce heights as balls bounce.  Why doesn’t the ball bounce as high the second time?  Where does the energy go?
	5

Energy transfer

Pendulum-what makes changes number of swings-force, height, length of string, mass at end of string

Pendulum hitting a mass and measuring transfer to motion of mass.

	6

Assess: What do you know about energy transfer?

Lesson: Do speed and mass affect motion?

Roll car or marble on smooth surface. 

Record distance traveled with light push versus more push.

Record distance traveled with different mass.  Compare measurements.
	7

Cup at bottom of ramp.  Roll object down ramp and measure distance the cup moved.  Energy transfer; inclined plane; variable control--

Change mass and measure. Change force and measure.

Chart and graph
	8

Write: Use what you have learned to explain difference between a car, large truck, and motorcycle.  Use terms force, speed, motion, and energy transfer.

Intro term momentum
	9-

Use terms momentum, inertia and energy transfer:

Action/reaction is equal but opposite—

Grooved ruler, 5 marbles on groove.  Roll one marble into others.  Roll two marbles into others.  Record results.  Repeat changing number of marbles.   
	10

Roll cars or marbles down inclined plane. Change surface using acetate, sand paper, cloth, waxed paper to measure difference traveled.  Intro term friction

Intro term inertia Watch ball or car roll in a box lid when you move lid and observe what happens when you stop moving the lid.



	11

Questions about momentum, energy transfer and inertia.

Inclined plane at different angles

Intro acceleration

Change angles by 5 degrees and measure distance.  Graph and recognize trend.
	12

Give each group piece of pipe insulation or garden hose cut lengthwise and a marble or small ball.  Figure out how to get the marble to stay on track and travel through the length of the pipe. Write what you would try using terms momentum, inertia, friction, etc.  
	13

Tape two pieces together.  How did the marble travel when it went off the track?  Straight line

Banking the sides so it would not go off the side but not add enough friction to stop the marble, increase angles to accelerate, control variables

Can you get your marble to go through a loop?


	14

Using two pieces taped together, make two hills.  What do you have to do to get the marble to go over both hills?  Explain using science terms.
	15

Using what you know, use 3 pieces to make a roller coaster with hills and at least one loop.

Sketch and label roller coaster with explanation of what had to happen to accelerate, use momentum, inertia, gravity, lessen friction, etc.

	16

Students share coaster designs with explanations.

Assessment over terms.

 GRASPS activity
	17

Intro simple machines: inclined plane is familiar, add pulley (could lift car to top of coaster) Measure lifting car versus using pulley.  Pulley changes direction of lift.

How do these two machines make work easier?


	18

Explain how screw and wedge are modifications of inclined plane

Where do you see examples?  How do these make work easier?
	19

Levers to make work easier.  Where do we see examples?  How do these make work easier?  How is a knife a wedge and a lever?  How are some machines used together in more complex machines?
	20

 Into wheel and axle.  Make a race car using common materials: slide paper bowl, add wheel and axle: skewer in a straw through film canister lids with straw taped to bottom.  Discuss what it does for car.  Measure before and after down an inclined plane.



	21

Find and label machines on playground, in classroom, etc.

Explain how they make work easier.  
	22

End of unit assessment
	Extension: science in history: Galileo, Newton, etc.
	
	


Fifth Grade Sample Unit

Workbook Template, page 46-51 6-Page Template

Unit Title: Charge It!


Grade Levels: 5

Subject/Topic Areas: Physical Science/Magnetism and Electricity

Key words: Key words: (Language Marlee’s students will use in this unit are not necessarily the same terms that would be found on a standardized assessment.)

Beginning/Baseline: 

· Electricity, battery, path, strength

Review: 

· attract, repel, magnet, magnetism, North, South, poles, bar magnet

· (In new context instead of heat/cool) insulate, insulator, conduct, conductor

Language used in dialogue with teacher and peers:

· static, charge, positive, negative, current, circuit, energy source, bulb, electromagnet, fields of force, wire, open circuit, incomplete circuit, closed circuit, complete circuit

Enrichment: Used by teacher but not assessed for students

· volt, electron, series circuit, parallel circuit

Tools to measure strength of magnets: ruler, spring scale

Units: centimeter, grams

Designed by:
Marlee Tierce



Time Frame: 5 weeks

Brief Summary of Unit: 

Unit Design Status:

(  Completed template pages—Stages 1, 2, 3

(  Completed blueprint for each performance task

(  Completed rubrics

(  Directions to students AND teachers

(  Materials and resources listed

(  Suggested accommodations

(  Suggested extensions

Status: 


(  Initial draft (date ___________)

(  Revised draft (date______________)

(  Peer reviewed  (  Content reviewed  (  Field tested  (  Validated  (  Anchored

Stage 1—Identify Desired Results

Established Goals:

What students will learn: Content Standards:
S5P3. Students will investigate the electricity, magnetism and their relationship.


a. Investigate static electricity.


b. Determine the necessary components for completing an electric circuit.


c. Investigate common materials to determine if they are insulators or conductors of 
electricity.


d. Compare a bar magnet to an electromagnet.
How students will learn and show evidence of understanding/Characteristics of Science Standards:

S5CS1. Students will be aware of the importance of curiosity, honesty, openness, and skepticism in science and will exhibit these traits in their own efforts to understand how the world works.


a. Keep records of investigations and observations and do not alter the records later.


b. Carefully distinguish observations from ideas and speculation about those 
observations.


c. Offer reasons for findings and consider reasons suggested by others.


d. Take responsibility for understanding the importance of being safety conscious.
S5CS2. Students will have the computation and estimation skills necessary for analyzing data and following scientific explanations.


a. Add, subtract, multiply, and divide whole numbers mentally, on paper, and with a 
calculator.


b. Use fractions and decimals, and translate between decimals and commonly 
encountered fractions—halves, thirds, fourths, fifths, tenths, and hundredths (but not 
sixths, sevenths, and so on) – in scientific calculations.


c. Judge whether measurements and computations of quantities, such as length, weight, 
or time, are reasonable answers to scientific problems by comparing them to typical 
values.
S5CS3. Students will use tools and instruments for observing, measuring, and manipulating objects in scientific activities utilizing safe laboratory procedures.


a. Choose appropriate common materials for making simple mechanical constructions 
and repairing things.


d. Identify and practice accepted safety procedures in manipulating science materials 
and equipment.
S5CS4. Students will use ideas of system, model, change, and scale in exploring scientific and technological matters.


a. Observe and describe how parts influence one another in things with many parts.


b. Use geometric figures, number sequences, graphs, diagrams, sketches, number lines, 
maps, and stories to represent corresponding features of objects, events, and processes 
in the real world.  Identify ways in which the representations do not match their original 
counterparts.
S5CS5. Students will communicate scientific ideas and activities clearly.


a. Write instructions that others can follow in carrying out a scientific procedure.


b. Make sketches to aid in explaining scientific procedures or ideas.


c. Use numerical data in describing and comparing objects and events.


d. Locate scientific information in reference books, back issues of newspapers and 
magazines, CD-ROMs, and computer databases.

S5CS6. Students will question scientific claims and arguments effectively.


b. Identify when comparisons might not be fair because some conditions are different.
S5CS7. Students will be familiar with the character of scientific knowledge and how it is achieved.

Students will recognize that:


a. Similar scientific investigations seldom produce exactly the same results, which may 
differ due to unexpected differences in whatever is being investigated, unrecognized 
differences in the methods of circumstances of the investigation, or observational 
uncertainties.


b. Some scientific knowledge is very old and yet is still applicable today.
S5CS8. Students will understand important features of the process of scientific inquiry.


a. Scientific investigations may take many different forms, including observing what 
things are like or what is happening somewhere, collecting specimens for analysis, and 
doing experiments.


b. Clear and active communication is an essential part of doing science.  It enables 
scientists to inform others about their work, expose their ideas to criticism by other 
scientists, and stay informed about scientific discoveries around the world.


c. Scientists use technology to increase their power to observe things and to measure 
and compare things accurately.
Common Misconceptions:

Electricity

· Batteries store current that is consumed by things that are connected to it.

· Negative takes away energy and positive gives energy.

· Distance from the battery to the bulb affects brightness.

· Battery sizes determine the amount of energy: AA, AAA, C, D, 9 volt, 6 volt, electric current

Magnets
· Size of magnet determines strength.

· All metals are attracted to magnets.

· + and – compare to North and South.

· Battery will make metal a permanent magnet.

Static Electricity
· Static electricity builds up in your finger.

Students will understand that

Static Electricity

· Static electricity causes an object to attract or repel another object.

· Without touching them, material that has been electrically charged pulls on other materials and may either push or pull other charged materials.

· Like charges repel and unlike charges attract.

Magnets

· Without touching them, a magnet pulls on all things made of iron and either pushes or pulls on other magnets.

· Without touching them, material that has been electrically charged pulls on other materials and may either push or pull other charged materials.

· Like poles repel and unlike poles attract.

· Magnets attract or repel each other and can attract other objects.

· Magnets can attract objects through some materials.

· There are permanent and temporary magnets.

Electricity

· There are specific conditions to induce an electric current.

· Batteries are energy sources.

· Without touching them, material that has been electrically charged pulls on other materials and may either push or pull other charged materials.

· An electromagnet is temporary.

What essential questions will be considered?

Electricity

· What is electricity?

· What things produce current electricity?

· How do you produce static electricity?

· Why do bulbs light?

· What is the difference between a conductor and an insulator?

· How can you make a light brighter?

· How many bulbs can you light with one battery and two wires?

· How can you change the strength of an electromagnet?

Magnets

· Why do magnets behave as they do?

Static Electricity

· What objects can you rub together to produce static electricity?

What key knowledge and skills will students acquire as a result of this unit?

Students will know

Use terms correctly

Safety concerns using electricity

Conditions causing static electricity

Components of a complete circuit

Characteristics of magnets

Characteristics of conductors and insulators of electricity

Water can make poor conductors become good conductors.

Difference between permanent and temporary magnets

Different kinds of magnets

Variations in size, shape, and strength of magnets

Positive and negative places on energy source (battery)

AA, AAA, C, and D batteries are all 1.5 volts.

Electricity from a wall outlet is 120 volts.

A short circuit produces heat.

A short circuit occurs with a bare wire touches another bare wire or a wire is connected directly to the positive and negative poles of a battery.

North and South poles of a magnet

Examples of static electricity

Lighting is produced by friction in clouds and is static electricity
Students will be able to

Draw and label circuits

Build circuits

Build electromagnets

Measure strength of various magnets

Communicate conclusions and findings

Demonstrate static electricity

Explain difference between conductor and insulator

Explain attract and repel

Apply what is learned about magnetism and electricity in the classroom to real life situations

Use safety rules in and out of classroom while recognizing consequences of carelessness

Free Tips:

What I’ve learned about teaching electricity:

1. Test all batteries and bulbs before you begin.

2. Make sure the bulb is 1.5 volts if the battery is 1.5 volts.

3. Use insulated wire if you are working where wires will touch each other.

4. Heat produced by a short circuit fascinates students.  This will cause a big energy drain!
5. If the bulb doesn’t light, try another bulb.

6. If the bulb still doesn’t light, try switching the order of the wires.

7. Students will learn about parallel and series circuits in middle school.  I must make sure students know what completes a circuit.

8. Parallel circuits do not seem to burn as brightly as series circuits.

9. You can wire multiple batteries in parallel if you make sure the negative and positive poles are parallel also.

10. You can wire multiple bulbs if you make sure the negative and positive poles are parallel also.

11. Christmas tree lights take more energy to light than a small 1.5 flashlight bulb, but provide lots of insulated wire.

12. Alligator clips are worth every penny!

13. Students always want to see how bright they can make the bulb burn before they burn it out.

14. Make a brightness tester with layers of paper.

15. It takes six 1.5 volt batteries to make the same energy as a 9 volt battery.

16. C, D, AA, and AAA are all 1.5 volt batteries.

17. Aluminum foil in a straw or taped will work as an insulted wire if needed.

18. Doorbells take a lot of energy to work.

19. Small motors run in different directions depending on how you wire them.

There is a lot to know about electricity and all of it is fun!

20. Stage 2—Determine Acceptable Evidence

What evidence will show that students understand?

Performance Tasks (Summary in GRASPS form):

G-Investigate electricity in the context of pioneer life
R-You are a pioneer in the late 1800’s
A-You are speaking to other home builders on the prairie.
S-Electricity is now available in your region.  Why or why not would you put it in your home?

You decide to use electricity. Build a log cabin (shoe box) incorporating this new technology.
P-Shoe box log cabin wired with at least two lights or a light and an additional device (bell, motor for fan, etc.)
S-Rubric, quizzes over circuit components, self-assessment (did it work?), diagrams labeled correctly in blueprint, journal entries
Performance Task Blueprint

What understandings and goals will be assessed through this task?

S5P3. Students will investigate the electricity, magnetism and their relationship.


b. Determine the necessary components for completing an electric circuit.


c. Investigate common materials to determine if they are insulators or conductors of 
electricity.

· There are specific conditions to induce an electric current.

· Batteries are energy sources.

What criteria are implied in the standards and understandings regardless of the task specifics?

· Safety rules are followed.

· Circuits work and there are no short circuits.

· Blueprint expresses modifications to design.

· Terms are used accurately.

· Materials are used correctly.

What qualities must student work demonstrate to signify that standards were met?

· Safety in design and model

· Collaboration and cooperation in groups

· Circuits work and use correct materials to demonstrate understanding

· Through what authentic performance task will students demonstrate understanding?

· Wire a shoe box with a minimum of two lights or other devices with a battery source

What student products and performances will provide evidence of desired understandings?

· Model

By what criteria will student products and performances be evaluated?

· Science Knowledge

· Science Vocabulary

· Productivity

Behaviors

· Participation

· Cooperation

· Effective Use of Time
Other Evidence (Selected response, Constructed Response, Informal and Self-assessment)

Selected Response

Georgia CRCT Released Test Items from 2002

Grade 5

These test items are related to the Characteristics of Science standards.  They will give you an idea of how understanding a concept is tested differently from knowing an answer.

Electricity related content

1. Use the picture below to answer the question.











You may want to make the bulb light up.  Which item should you attach to the wires to 
light the bulb:


A. a toothpick


B. a piece of chalk


C. a paper clip


D. a piece of string

2. In order for an electromagnet to work, there MUST be a 


A. flow of electrical current.


B. battery and motor.


C. source of solar energy.


D. wire connected to an electrical switch.
3. Where would it be MOST dangerous to work with electric tools?


A. in a garage


B. beside a swimming pool


C. near a television or computer


D. in a cool basement

4. Use the picture to answer this question.











When entering class, students see lab stations set up with simple circuit equipment.  The first 
thing students should do is


A. connect the wires to see if the light shines.


B. gently touch the battery to see if it is working.


C. wait for the teacher to give directions.


D. organize the lab equipment so everything is easy to find.

5. The battery in a car makes energy for the lights and the radio by using


A. electricity.


B. heat.


C. gravity.


D. magnetism.
Massachusetts Examples

6. In which case would it take the MOST effort to make points 1 and 2 on the magnets touch each other?

A. North/South
North/South


B. South North
South North


C. North

North


    South

South


D. North

South


    South

North

7. When a light bulb is turned on, energy changes from one form to another.  Which of the following BEST describes this change?


A. sound energy to light energy


B. nuclear energy to light energy


C. electrical energy to light energy


D. magnetic energy to light energy

8. Marta has a radio in her room.  It requires electricity in order to play.  Which of the following is necessary in order for electricity to move from the source to the radio?


A. a circuit


B. a magnet


C. a light bulb


D. an insulator

9. When an electric fan is running, MOST of the incoming electrical energy changes into which kind of energy?


A. heat energy


B. light energy


C. mechanical energy


D. sound energy

10. The picture below shows a nail being attracted by object X.












Nail


Object X

Wood Block


The nail moves toward object X, but the wood block does not.  What kind of energy 
causes ONLY the nail to move toward object X?


A. light


B. heat


C. electric


D. magnetic

11. Energy appears in many forms.  What form of energy is lightning?


A. electrical energy


B. mechanical energy


C. magnetic energy


D. sound energy

Constructed Response

Imagine you are walking down the road and you see a loose wire from a utility pole on the ground.  What are two things you might do?

You have put a completed circuit together.  After you finished, the light does not go on as you thought it would.  What two things would you do to figure out why it did not go on?

Informal/Self-Assessment

What will you do differently with the same materials tomorrow?

What would you like to try next?

What do you still want to know?

Stage 3—Plan Learning Experiences and Instruction

Current Electricity

	 1

What makes a bulb light?

Safety rules

Give students bulb, wire, and battery 

Sketch or use handout to record what worked.


	2

Review what made bulb light.

Discuss different ways to light bulb.

Add switch to control energy transfer


	3

Review how conductors and insulators work—heat

How might we use these terms in electricity?

Investigate circuit using various materials in place of the switch to see if bulb lights.

Intro short circuit
	4 (Example of how to make a circuit puzzle is included)

Work with circuit puzzles to infer wiring of puzzle.  What would the path of the wire be if the bulb lights when I touch B to D? 
	5 (Example of how to make a vocabulary puzzle is included)

Students use vocabulary or other selected response information to make hidden circuit puzzles for reviewing.

	6

Share hidden circuit puzzles for review.

Quiz over what makes a bulb light


	7

Generate a list of where electricity is found in school and home. What energy does it produce—light, heat, sound?  Have students discuss and write rules for safety around electricity including consequences for carelessness.  Water, faulty wiring, loose or frayed wires, etc.
	8

Recall a time you had to live without electricity: camping, storm, blown fuse or circuit breaker, etc.  Write a story, “When the lights went out in Georgia.”
	9

Interview people to find out how the use of electricity has changed over time: fuses, circuit breakers, etc.

Work in small groups with 2 batteries and 2 bulbs to investigate differences.
	10

Guest speaker on electricity and safety—electrician, electric company, etc.

	11

Assessment over safety using electricity
	12

GRASPS activity: Wire a log cabin for electricity
	13

GRASPS
	14

GRASPS
	15

Share products




	Static Electricity


	
	
	
	

	1

Brainstorm a list of examples of static electricity

Balloons

Rub with various materials to charge

Terms: charge, static, attract, repel
	2

Two balloons on strings.  When charged how do they behave?

Explain why cereal in a balloon acts the way it does when you charge the balloon and put your hand in various places on the balloon.
	3

What materials are attracted to a charged balloon?  What do they have in common?  Were there any surprises?

Describe the similarities and differences between static electricity and magnets.
	4


	5

	Magnets


	
	
	
	

	1

Review attract/repel, and ways to measure strength of a magnet

Measure strength of magnet, record in data chart and make a graph
	2

Are two magnets stronger than one?

Measure, record, and graph
	3

Review insulate and conduct

Make electromagnet

Different groups use different number of coils.

What increases the strength of an electromagnet?
	4

How are electricity and magnetism used in real life?  Collage

Write about the importance of electricity
	5




Stage: 1: Unpacking the Standards

Big Ideas:


To meet the standard, students will understand that…


To understand, students will need to consider such questions as…

    Unit:


To understand, students will need to…

Know…
Be able to…

Stage 2: Determining Acceptable Evidence

What evidence will show that students understand?

Performance Tasks:  

Other evidence (quizzes, tests, prompts, observations, dialogues, work samples):

Students Self-Assessment and Reflection:

Performance Task Blueprint for _______________________

What understandings and goals will be assessed through this task? 

What criteria are implied in the standards and understanding regardless of the task specifics?

What qualities must student work demonstrate to signify that standards were met?

Through what authentic performance task will students demonstrate understanding?

What student products and performances will provide evidence of desired understandings?

By what criteria will student products and performances be evaluated?
August 2006
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September 2006
	Mon
	Tue
	Wed
	Thu
	Fri

	
	 
	 
	 
	1

	
	
	
	
	

	4
	5
	6
	7
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	11
	12
	13
	14
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	19
	20
	21
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	25
	26
	27
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Blank Calendar for Planning Sequences—6 Weeks

	1


	2
	3
	4
	5

	6


	7
	8
	9
	10

	11


	12
	13
	14
	15

	16


	17
	18
	19
	20

	21


	22
	23
	24
	25

	26


	27
	28
	29
	30


Checklist for Peer Reviewing Unit Plans

· Addresses BIG ideas and topic

· Understandings are enduring, clear and give explicit expectations

· Concept Maps

· Strong Essential Questions

· Balanced Assessment Plan

· Selected Response

· Constructed Response

· Authentic Performance Tasks

· Differentiated Instruction with Lots of Options

· Opportunities for Student Self Evaluation—Reflect, Rethink, Reteach, Revise

· Standards-based

· Available Resources

· Makes Sense to Students

· Research-based

· Collaboration in Design

· Time for Plan is Manageable

· Grabbers/Hooks are Good and Appropriate to Standards.

· Well Organized and Sequenced

· Prior Knowledge is Assessed and Opportunities for Filling in Gaps are included.

· Engages Students

· Student Performance Based

· Evidence of Student Learning 

· Incorporates WHERETO

How We Know What Students Know and Are Able to Do

Identify ways we know what students know and are able to do. Use the map below to show relationships among the different methods.


From the Association for Supervision and Curriculum Development (ASCD)
Glossary of Instructional Strategies
Assigned Questions - Assigned questions are those prepared by the teacher to be answered by individuals or small groups of students. Students discuss their responses with one another or with the teacher. Particular positions or points-of-view should be supported by evidence. In some instances, it may be desirable for students to generate their own set of questions.

Brainstorming- Brainstorming is a large or small group activity which encourages children to focus on a topic and contribute to the free flow of ideas. The teacher may begin by posing a question or a problem, or by introducing a topic. Students then express possible answers, relevant words and ideas. Contributions are accepted without criticism or judgment. 

Case Study - Case studies are stories or scenarios, often in narrative form, created and used as a tool for analysis and discussion. Cases are often based on actual events which add a sense of urgency or reality. Case studies have elements of simulations but the students are observers rather than participants. A good case has sufficient detail to necessitate research and to stimulate analysis from a variety of viewpoints or perspectives. They place the learner in the position of problem solver. Students become actively engaged in the materials discovering underlying issues, dilemmas and conflict issues.

Circle of Knowledge - A circle of knowledge is a strategy that acts as a framework for effective discussions.  The teacher poses a question to the whole class, and the students move into small groups to examine the issue before returning to the large group for further discussion.
Cloze Procedures - Cloze procedure is a technique in which words are deleted from a passage according to a word-count formula or various other criteria. The passage is presented to students, who insert words as they read to complete and construct meaning from the text. This procedure can be used as a diagnostic reading assessment technique.

Computer Assisted Instruction - Computer-assisted instruction (CAI) refers to any instructional program in which the computer performs, manages, or supports some or all of the teacher/provider functions.

Concept Attainment - Concept Attainment is an indirect instructional strategy that uses a structured inquiry process. It is based on the work of Jerome Bruner. In concept attainment, students figure out the attributes of a group or category that has already been formed by the teacher. To do so, students compare and contrast examples that contain the attributes of the concept with examples that do not contain those attributes. They then separate them into two groups. Concept attainment, then, is the search for and identification of attributes that can be used to distinguish examples of a given group or category from non-examples.

Concept Mapping - A concept map is a special form of a web diagram for exploring knowledge and gathering and sharing information. Concept mapping is the strategy employed to develop a concept map. A concept map consists of cells that contain a concept, item or question and links. The links are labeled and denote direction with an arrow symbol. The labeled links explain the relationship between the nodes. The arrow describes the direction of the relationship and reads like a sentence.

Concept Formation - Concept formation provides students with an opportunity to explore ideas by making connections and seeing relationships between items of information. This method can help students develop and refine their ability to recall and discriminate among key ideas, to see commonalities and identify relationships, to formulate concepts and generalizations, to explain how they have organized data, and to present evidence to support their organization of the data involved.

Cooperative Learning - Cooperative learning is an instructional strategy that simultaneously addresses academic and social skill learning by students. It is a well-researched instructional strategy and has been reported to be highly successful in the classroom.

Correspondence Lessons - Correspondence education has a long history. Before the advent of the computer age, correspondence schooling meant print correspondence. Today, however, correspondence education is delivered through a variety of technologies: audio, video and computer.

Debates - Debating is a structured contest of argumentation in which two opposing individuals or teams defend and attack a given proposition. The procedure is bound by rules that vary based on location and participants. The process is adjudicated and a winner is declared. Debating is a foundational aspect of a democratic society.
Demonstrations - A demonstration refers to a teacher activity and talk that shows students "how"; [demonstrations] apply primarily to skills and processes and are useful for helping students acquire procedural knowledge.
Didactic Questions - tend to be convergent, factual, and often begin with "what," "where," "when," and "how." They can be effectively used to diagnose recall and comprehension skills, to draw on prior learning experiences, to determine the extent to which lesson objectives were achieved, to provide practice, and to aid retention of information or processes. Teachers should remember that didactic questions can be simplistic, can encourage guessing, and can discourage insightful answers or creativity. However, effectiveness of this method can be increased by the appropriate addition of "why" questions, and the occasional use of "what if" questions. 

DIRECT INSTRUCTION - a highly structured instructional approach. 

Drill and Practice - promotes the acquisition of knowledge or skill through repetitive practice. It refers to small tasks such as the memorization of spelling or vocabulary words, or the practicing of arithmetic facts and may also be found in more supplicated learning tasks or physical education games and sports. Drill-and-practice, like memorization, involves repetition of specific skills, such as addition and subtraction, or spelling. To be meaningful to learners, the skills built through drill-and-practice should become the building blocks for more meaningful learning. 

Essays - Essays are research-backed statements of opinion on arguable topics. 
Experiments - Experiments involve creating a test of a hypothesis where variables have been identified and then specifically identifying one or more of those variables that causes the effect.
EXPERIENTIAL LEARNING - Experiential learning is inductive, learner centered, and activity oriented. Personalized reflection about an experience and the formulation of plans to apply learning to other contexts are critical factors in effective experiential learning. The emphasis in experiential learning is on the process of learning and not on the product. 
Explicit Teaching - Explicit teaching involves "six teaching functions: daily review, presenting new material, conducting guided practice, provide feedback and correctives, conduct independent practice, weekly and monthly review.
Field Observations - Field observations refer to observations made of naturally occurring phenomena by students outside the classroom.
Games - Games are structured learning activities that include conflict, control, and rules for winning and terminating the activities.
Guides for Reading, Listening, Viewing - Guides for reading, listening, and viewing refer to providing leading questions, diagrams, or statements to assist students in focusing on the important ideas within text, lecture, media, or other presentations.
INDEPENDENT LEARNING - Independent study refers to the range of instructional methods which are purposefully provided to foster the development of individual student initiative, self-reliance, and self-improvement. In addition, independent study can include learning in partnership with another individual or as part of a small group. 

INDIRECT INSTRUCTION - indirect instruction is mainly student-centered.  Indirect instruction seeks a high level of student involvement in observing, investigating, drawing inferences from data, or forming hypotheses. It takes advantage of students' interest and curiosity, often encouraging them to generate alternatives or solve problems.  In indirect instruction, the role of the teacher shifts from lecturer/director to that of facilitator, supporter, and resource person. The teacher arranges the learning environment, provides opportunity for student involvement, and, when appropriate, provides feedback to students while they conduct the inquiry (Martin, 1983).  

Interviewing - Interviewing, a meeting during which information is obtained by one person from another, is an excellent means for students to gain an insight into another's worldview. Effective interviewing begins with the development of basic skills and thorough preparation. Students may be the interviewer or the interviewee, depending upon the skill set being developed and the information sought.

Graphic Organizers - A graphic organizer is a visual communication tool that uses visual symbols to express ideas and concepts, to convey meaning. A graphic organizer often depicts the relationships between facts, terms, and or ideas within a learning task. It is often referred to as a "map" because it can help teachers and students "map out" their ideas in a visual manner. There are many similar names for graphic organizers including: knowledge maps, concept maps, story maps, cognitive organizers, advance organizers, or concept diagrams.

Inquiry - Inquiry learning provides opportunities for students to experience and acquire processes through which they can gather information about the world. This requires a high level of interaction among the learner, the teacher, the area of study, available resources, and the learning environment. 

INTERACTIVE INSTRUCTION - Interactive instruction relies heavily on discussion and sharing among participants. Students can learn from peers and teachers to develop social skills and abilities, to organize their thoughts, and to develop rational arguments. The interactive instruction strategy allows for a range of groupings and interactive methods. It is important for the teacher to outline the topic, the amount of discussion time, the composition and size of the groups, and reporting or sharing techniques. Interactive instruction requires the refinement of observation, listening, interpersonal, and intervention skills and abilities by both teacher and students. 

Lab Groups - Lab groups are cooperative learning groups in an experimental setting.
Learning Activity Pack - A learning activity package (LAP) refers to a planned series of activities that involve the student in exploring a topic, skill, or concept.
Learning Centers - A classroom with learning centers offers various stations at which individuals or groups of students may complete selected tasks or activities. The activities are designed to accommodate a variety of learning styles and challenge the multiple intelligences.

Learning Contracts - Learning contracts provide a method of individualizing instruction and developing student responsibility. They permit individual pacing so that students may learn at the rate at which they are able to master the material. Learning contracts can be designed so that students function at the academic levels most suitable to them and work with resource materials containing concepts and knowledge that are appropriate to their abilities and experiences. Although this method focuses on the individual, learning contracts also provide an opportunity for students to work in small groups. The teacher may select this approach for some students to support them as they learn to work independently. 

Mastery Lecture - Mastery lecture is a type of direct instruction. A significant amount of information can be communicated in a relatively short period of time. The quality of a lecture improves when audio and visual aids are incorporated and if interaction between the teacher and the students is facilitated.

Model Building - Model building involves the students in the design and construction of a theory, concept, or object.
Nonlinguistic Representation – an imagery mode of representation that is expressed as mental pictures and physical sensations such as smell, taste, touch, kinesthetic association, and sound, or in graphic, kinesthetic, or musical forms or products.  

Panel - Several experts sit around a table and discuss a topic; they may field questions from an audience. Learners may prepare questions in advance for panelists. 

Peer Practice - Peer practice involves each student rehearsing skills or conceptual information with a peer.
Problem-Solving - Learners start a topic by solving a problem that incorporates the concepts of the module. Have participants work in teams to solve a scenario. Begin the presentation with the problem-solving exercise and then debrief the exercise by highlighting important points in the presentation. 

Reading for Meaning - To read for meaning, students must simultaneously utilize clues from all cueing systems. Readers bring knowledge and past experiences to the reading task to construct interpretations and to determine if the print makes sense to them. It is easier for readers to understand print when the content is relevant to their personal experiences. Familiar content and topics convey meaning or clues through the semantic cueing system. When students are comfortable and familiar with the content of a passage, they can predict upcoming text and take greater risks in reading. Research has repeatedly shown that fluent readers risk more guesses when interacting with unfamiliar print than poorer readers. They derive more meaning from passages than readers who frequently stop to sound or decode words by individual phonemes or letters.

Reciprocal Teaching - Reciprocal teaching refers to an instructional activity that takes place in the form of a dialogue between teachers and students regarding segments of text. The dialogue is structured by the use of four strategies: summarizing, question generating, clarifying, and predicting. The teacher and students take turns assuming the role of teacher in leading this dialogue.

Reflective Discussion - Reflective discussions encourage students to think and talk about what they have observed, heard or read. The teacher or student initiates the discussion by asking a question that requires students to reflect upon and interpret films, experiences, read or recorded stories, or illustrations. As students question and recreate information and events in a film or story, they clarify their thoughts and feelings. The questions posed should encourage students to relate story content to life experiences and to other stories. These questions will elicit personal interpretations and feelings. Interpretations will vary, but such variances demonstrate that differences of opinion are valuable. 

Research Projects - Research projects are very effective for developing and extending language arts skills as students learn in all subject areas. While doing research, students practice reading for specific purposes, recording information, sequencing and organizing ideas, and using language to inform others.

Role Playing - Taking on roles and interacting in groups actively involves students in learning opportunities. By taking on a perspective other than their own, students begin to appreciate the beliefs, wants and needs, and motivations of others while trying to find creative and effective solutions to challenges.

Simulation - Simulations are instructional scenarios where the learner is placed in a "world" defined by the teacher. They represent a reality within which students interact. The teacher sets the parameters of this "world" in which students interact to acquire knowledge and understanding.  Debriefing is an essential component of simulation. Simulations are in a way a lab experiment where the students themselves are the test subjects. They experience the reality of the scenario and gather meaning from it. 
Socratic Seminar – A Socratic seminar allows students to reach deeper understanding of complex texts or issues through rigorously thoughtful dialogue.  Unlike debate, the purpose here is not to win or lose but to arrive at understanding.

Structured Overview - A structured overview refers to organizing and arranging topics or concepts to make them meaningful to students.
Surveys - A survey is a research instrument which involves the asking of questions of a group of individuals. Creating and administering a survey, as well as analyzing the data collected, are all excellent opportunities for students to be active learners.

Synectics - The term Synectics from the Greek word synectikos which means "bringing forth together" or "bringing different things into unified connection." Since creativity involves the coordination of things into new structures, every creative thought or action draws on synectic thinking.  Synectic thinking is the process of discovering the links that unite seemingly disconnected elements. It is a way of mentally taking things apart and putting them together to furnish new insight for all types of problems. It is a creative problem solving technique which uses analogies.

Tutorial Groups - Tutorial groups are set up to help students who need remediation or additional practice, or for students who can benefit from enrichment. Tutorial groups provide for greater attention to individual needs and allow students to participate more actively. Peer tutoring occurs when a student (the tutor) is assigned to help other students (the learners). The roles played by teacher, tutor, and learner must be explained and expectations for behavior must be outlined.


http://olc.spsd.sk.ca/DE/PD/instr/index.html
http://www.saskschools.ca/curr_content/onlineteach/op/home/index.htm
Language Science Students Use
Third Grade

These lists are used as a guide.  They are not inclusive.  They are not from the CRCT Content Descriptions.  


Regions of Georgia based upon physical features:

Coastal Plain: Soils, sands and sandy clays are of marine origin and are usually acidic.


Beaches, swamps, ponds, islands, sand hills

Piedmont: Rolling hills and isolated mountains, rivers and ravines

Blue Ridge: Mountains, ridges, basins

Ridge and Valley: Mountains, ridges, valleys

Appalachian Plateau: Mountains, ravines
Atlantic Ocean
Some Common Georgia rocks: 
granite, marble, kaolin, limestone, shale, slate, quartz (State mineral), conglomerate, gneiss, mica, sandstone, etc.

Soils: sand, loam, peat, red clay 
State fossil: shark’s tooth

Fossil Collections: WEINMAN MINERAL MUSEUM, White, Georgia; Georgia Museum of Natural History, Athens, Georgia; Fernbank Museum of Natural History, Atlanta, Georgia; Georgia State Capital-- http://www.sos.state.ga.us/museum/virtual_tour/virtual_tour_interior.htm -- Atlanta, Georgia
Common Vocabulary: rock, mineral, weathering, topsoil, subsoil, bedrock, nonliving, soil, clay, loam, sand, hardness test, fossil, preserved, sedimentary, organism, extinct, heat source, temperature, thermometer, conduct, insulator, magnet, magnetic force, attract, repel, environment, habitat, external features, survive, green plant, fungi, mushroom, animal, observe, conservation, pollution, recycling

Fourth Grade
These lists are a guide and are not inclusive.




Fifth Grade




Recommended Readings/Viewings: Instruction

Note: A more general list of resources for the standards-based education process is contained in the materials for Day one of training.

Examining Student Work.  Alexandria, VA: ASCD, 2002.

This excellent resource includes four VHS tapes and a Facilitator’s Guide that thoroughly illustrate a number of collaboration protocols for examining student work in order to improve student achievement.  One set of these materials is being sent to each local system.

Hayes Jacobs, Heidi. Mapping the Big Picture: Integrating Curriculum and Assessment K-12. Alexandria, VA: ASCD, 1997.
In this step-by-step description of the process for creating and working with curriculum maps from data collection to ongoing curriculum review, Jacobs discusses the importance of “essential questions,” as well as assessment design that reflects what teachers know about the students they teach.  The benefits of this kind of mapping are obvious for integrating curriculum.  Through the development of curriculum maps, educators can see not only where subjects already come together but also any gaps that may be present.
Literacy Across the Curriculum: Setting and Implementing Goals for Grades Six through Twelve. SREB, 2004. 
This volume is essential for state, district, and school leaders who plan to implement school wide literacy programs. It provides concrete, research-based steps not only to raise reading and writing achievement but also to help students learn more in every class by using literacy skills. The guide focuses on five literacy goals: reading 25 books across the curriculum; writing weekly in all classes; using reading and writing strategies; writing research papers; and taking rigorous language arts classes. 

Marzano, Robert J., Debra J. Pickering, and Jane E. Pollock. Classroom Instruction That Works: Research-Based Strategies for Increasing Student Achievement. Alexandria, VA: ASCD, 2001.
Using a meta-analysis of thousands of research studies, Marzano, et al., clearly answer the question, “Which instructional techniques are proven to work?” They provide 13 proven strategies that all teachers can use,  and they explain the research in a clear, practical manner.

Marzano, R., et al.  A Handbook for Classroom Instruction That Works. Alexandria, VA: ASCD, 2001.

A perfect resource for self-help or school study groups, this handbook makes it much easier to apply the teaching practices outlined in Classroom Instruction That Works. The authors guide the reader through the nine categories of instructional strategies that are most likely to maximize student achievement and provide everything needed to use the strategies quickly in classrooms. The book includes the following: exercises to check understanding; brief questionnaires to reflect on current beliefs and practices; tips and recommendations to implement the strategies; samples, worksheets, and other tools to help plan classroom activities; and rubrics to assess the effectiveness of the strategies with students.

Marzano, Robert J. Classroom Management That Works: Research-Based Strategies for Every Teacher. Alexandria, VA: ASCD, 2003.
The authors analyze research from more than 100 studies on classroom management to answer the questions, “How does classroom management affect student achievement?” and “What techniques do teachers find most effective?” The authors provide action steps, along with real stories of teachers and students, to guide teachers in implementing the research findings.
Strong, R., H. Silver, and M. Perini. Teaching What Matters Most: Standards and Strategies for Raising Student Achievement. Alexandria, VA: ASCD, 2001.


This practical book about the responsibility educators have to teach what matters most includes many examples of educators throughout the nation who have been successful in increasing student performance on state and national assessments. The authors also explore three changes that must take place to achieve this goal: responsible standards, responsible strategies, and responsible assessment practices.  

Wiggins, Grant, and Jay McTighe. Understanding by Design. Alexandria, VA: ASCD, 1998.
This book explains the “backward design” process that is the backbone of standards-based education.  The book explains both the underlying principles and the process teachers can use to put them into practice.

Wiggins, Grant, and Jay McTighe. Understanding by Design Study Guide. Alexandria, VA: ASCD, 2000.
This companion book to Understanding by Design provides discussion questions, graphic organizers, and summaries to support faculty study groups that are exploring Understanding by Design.

Wiggins, Grant, and Jay McTighe. Understanding by Design Professional Development Workbook. Alexandria, VA: ASCD, 2004.
This companion book to Understanding by Design is chock-full of templates and examples to help teachers put the process into place.

Suggested Web Sites for Instruction

http://ims.ode.state.oh.us/ODE/IMS/Lessons/Default.asp
This web site, created by the Ohio Department of Education, provides guidelines for planning standards-based instruction and for designing standards-based units and lessons.

http://pareonline.net
Practical Assessment, Research and Evaluation (PARE) is an on-line journal supported, in part, by the Department of Measurement, Statistics, and Evaluation at the University of Maryland. Its purpose is to provide education professionals access to refereed articles that can have a positive impact on assessment, research, evaluation, and teaching practice.

http://users.edte.utwente.nl/lanzing/cm_home.htm
This web site provides an overview of concept mapping that might be useful for determining those concepts and processes that fit together for units of instruction.

http://www.greece.k12.ny.us/instruction/ela/6-12/BackwardDesign/Overview.htm
This page on the Greece Central School District of New York web site offers multiple resources related to instructional planning using the standards-based education process.

http://www.greece.k12.ny.us/instruction/ela/6-12/Curriculum%20Mapping/Index.htm
This page on the Greece Central School District of New York web site offers multiple templates that can be modified and used to assist in mapping concepts into units of instruction. 

http://www.lkwash.wednet.edu/lwsd/html/programs/curriculum/modelunits_t.asp
This web site published by the Lake Washington School District includes a sample planning guide, a unit planning template, and several sample unit plans.  GPS need to be unpacked through stages 1 and 2 before employing these templates.

http://www.learn-line.nrw.de/angebote/greenline/lernen/downloads/nine.pdf
This article lists, explains, and provides examples of nine instructional strategies, identified by Marzano, Pickering, and Pollock, that improve student achievement across all content areas and grade levels.

http://www.pbs.org/pbsyou/about.html
This PBS web site provides information about free, televised, adult education courses in everything from dramatic literature to cooking.  Anyone teaching a new course or just wanting to revisit particular content topics might find this site useful.

http://www.rmcdenver.com/useguide/lessons/examples.htm?

This site provides sample lessons/units based on the Texas state standards.  

http://www.sasked.gov.sk.ca/docs/policy/approach/instrapp05.html
This excellent article from Curriculum and Instruction Branch, Saskatchewan Education, 2220 College Avenue, Regina, Saskatchewan, provides information teachers may find helpful about matching instructional strategies to desired learning goals.

http://64.233.179.104/search?q=cache:FWPY3QS1C6wJ:www.pls.uni.edu/tws/rubricsamples/IDM2.pdf+Making+Instructional+Decisions&hl=en
This web site provides two anecdotal examples of teachers using assessment of student learning to make instructional decisions.

http://www.techtrekers.com/
This site provides information about simulations, web quests, and other strategies and activities that can provide students with opportunities to learn.

www.pals.sri.com 

PALS is an on-line, standards-based, continually updated resource bank of science performance tasks indexed via the National Science Education Standards (NSES) and various other standards frameworks.

www.teachersbridge.org
This excellent site, created by a consortium of Georgia educators and other professionals in education, provides teaching resources, online learning communities, and much more.  

http://www.sasked.gov.sk.ca/docs/policy/approach/instrapp02.html
This article provides an overview of four foundations for instructional decision-making, as well as information on appropriate teacher reflection about the practice of instructional decision-making in the classroom.

Where are we going in this unit or course?


What are the goals or standards toward which we are working?


What will students be learning?


What resources and learning experiences will help us get there?





Present the culminating performance task requirements.


Review scoring rubrics.


Show models and exemplars for expected products and performances.


Involve students in identifying preliminary evaluation criteria.





Testing





Stage 3


Make Instructional Decisions





(to support student success on assessments, leading to desired results)








All above








Stage 2


Determine Acceptable Evidence


(Design Balanced Assessments)





(To assess student progress toward desired results)

















Training for the New Georgia Performance Standards


Days 3 and 4:  Making Instructional Decisions














Participant’s Guide


Science Grades 3-5





Homework and Other Out-of-Class Experiences





Examples:





Practicing skills�
�
Working on project or performance task�
�
Reflecting on ideas, process, or product (journal entry)�
�
Studying and synthesizing information (create a concept map)�
�
Revising work�
�
Reading with a purpose�
�









			(Understanding by Design Professional Development Workbook, ASCD, 2004, p. 219)





Direct Instruction





To help students:


Compare ideas and information


Find information (e.g., research)


Evaluate information and ideas


Generate and test hypotheses


Communicate ideas


Manage their time


Monitor their understanding


Organize information


Persuade


Review each other’s work


Revise their own work


Use problem-solving strategies


Self-evaluate


Summarize key ideas








Directly state the desired results at the beginning of the unit.


Present unit and course goals, syllabus, and schedule on first day.


Post and discuss essential questions at the start of unit.


Invite students to generate questions.


Ask students to identify personal goals.

















Asking Students Directly





From where are students coming?


What prior knowledge, interests, learning styles, and talents do they bring?


What misconceptions may exist?





All above, plus


Tasks


Student Work


Teacher


   Commentary








Above, plus


Elements





Stage 1


Identify Desired Results





(Big Ideas) (


Enduring Understandings (


Essential Questions (











Skills and Knowledge





(one or more)


Standards





How will you encourage students to reflect upon





--their learning and thinking?





--the evolution of their understanding?





--their use of strategies?





How will your design help students to become more metacognitive?





What skills need to be practiced and rehearsed?





How might student products and performances be improved?





What Big Ideas do we want students to rethink?





How will your design challenge students to revisit important ideas?





Experiential and Inductive Learning





Examples:





Concept attainment


Research/I Search project


Historical Investigation


Scientific experimentation


Problem-based learning


Creative expression


Artistic or production


Exploration of issues


Construction project


Socratic seminar


Simulation





GPS





Why is this worth learning?


In what ways will this knowledge or these skills benefit students in school? In the future?





What is expected of students?


What are key assignments and assessments?


In what ways will students be expected to demonstrate learning? Understanding?


What criteria and performance standards will be used for assessment?





How We Know What Students Know and Are Able to Do





























What homework and other out-of-class experiences are needed to equip students


	


	--to achieve the desired results (Stage 1)?


	


	--for their expected performances (Stage 2)?





What information or skills need to be taught explicitly to equip students





	--to achieve the 	desired results 	(Stage 1)?


	


	--for their expected 	performance 	(Stage 2)?





What experiential or inductive learning will help students to explore the big ideas and questions





	-- to achieve desired 			understandings (Stage 1)?





	--for their expected 	performances (Stage 2)?





How will you hook and hold student interest?





Odd fact, anomaly, counterintuitive example


Provocative entry question


Mystery


Challenge


Problem or issue


Experiment—predict outcome


Role-play or simulation


Personal experiences


Allow student choice for ______


Emotional connections


Humor





Give a pretest on content knowledge.


Give a diagnostic skills test.


Use K-W-L to see what students already know (or think they know).


Have students create a visual organizer to reveal their initial knowledge and understandings.


Check for possible and probable misconceptions.





Present the rationale for the unit and course goals.


Discuss the benefits to students.


Identify people and places beyond the classroom where this knowledge and these skills are applied.


Use K-W-L to have students identify things they want to learn.





Encourage students to reflect through the use of





Reflective journals and think logs


Regular self-assessments


Metacognitive prompts


Think-alouds


I-Search papers 





Provide opportunities for students to revise and refine their work through





Drafting and editing sessions


Peer critiques


Rehearsals


Peer response groups


Practice sessions


Self-assessment





Help students rethink by having them





Shift perspective


Reconsider key assumptions


Confront alternative versions


Take the roles of…


Play devil’s advocate


Reexamine the argument and evidence


Conduct research


Consider new information


Rethink the naïve idea that…


Argue and debate


Confront surprises and anomalies





At the beginning of a unit, assess prior knowledge and skills, and develop differentiated activities to accommodate different knowledge and skill levels.


Provide students with open-ended questions, activities, assignments, and assessments that enable students to give different but equally valid responses.


Appeal to various modalities (e.g., present information orally, visually, and in writing).


Use a variety of resource materials (e.g., multiple reading materials at different levels) to help students understand a difficult concept.





Accommodate students with different learning styles by providing opportunities for them to work alone and in groups.


Encourage students to develop their own research questions for in-depth exploration of a key idea or question.





Allow students choices of products (e.g., visual, written, oral) for activities and assignments.


Provide students with options for demonstrating understanding through various compromising the goals or standards.





Present information in a logical, step-by-step fashion. (Teacher as tour guide)


Follow the sequence of the textbook.


Move from the facts and basic skills to the more advanced concepts and processes.


Expose students to a breadth of material dictated by established goals.


Use hands-on and other experiential activities selectively because these can take considerable time.


Teach and test the discrete pieces before having students apply what they are learning.





Think of the unit as an unfolding story or problem rather than as a guided tour or an encyclopedia article.


Begin with a hook and teach on an as-needed basis. Don’t front load all of the information before application.


Make the sequence more surprising and less predictable.


Ensure that there are ongoing cycles of model, practice, feedback, and adjustment built into the unit.


Focus on transferable, Big Ideas.


Move back and forth between the whole and the parts rather than reaching all the little bits first, out of context.  (Think of sports, the arts, and vocational technical projects.)








  ?





Some Common Georgia Animals (List is taken from Georgia Wildlife Web Site)


	Birds include Brown Thrasher (State bird), pelican, heron, egret, goose, duck, hawk, falcon, turkey, bobwhite, gull, dove, owl, swift, hummingbird, kingfisher, woodpecker, warbler, swallow, blue jay, chickadee, wren, bluebird, robin, mockingbird, cardinal, blackbird, oriole, finch, etc.


	Mammals include cottontail, beaver, bat, black bear, dolphin, coyote, chipmunk, skunk, deer, squirrel, fox, wolf, whale, manatee, rabbit, raccoon, gopher, shrew, mole, opossum, etc.


Amphibians include salamander, newt, mudpuppy, toad, bullfrog, tree frog, spring peeper, etc.


Reptiles include American alligator, fence lizard, anole, skink, Indigo snake, Garter snake, copperhead, coral snake, cottonmouth, rattlesnake, snapping turtle, box turtle, Atlantic Ridley’s turtle, gopher tortoise, etc.


Fish include bass, trout, bluegill, catfish, shark, etc.


Insects and spiders include butterflies, beetles, ants, mosquitoes, gnats, flies, bees, wasps, grasshoppers, Black Widow spider, Brown Recluse spider, Garden spider, cockroaches, etc.





Some Common Georgia Plants (List is taken from Georgia Wildlife Web Site)


Live Oak (State tree), Pine, Sweet Gum, Magnolia, Hickory, Maple, Oak, Tulip Poplar, Beech, Birch, Hemlock, Elms, Palmetto, Dogwood, Redbud, Crabapple, Rhododendrons, azaleas, Mountain Laurel, sea oats, flowering plants, gardening plants (peanuts, corn, beans, cotton) grass, etc.


Other: mushrooms, moss, lichen





Some adaptations


	Wings for flying		 	Leaf structure 


	Seed structure 


	Speed			


	Taste or odor 


	Venom	


	Body adapted for hibernation		Camouflage	


	Skin covering


	Bright coloration


	Poison (poison ivy)


	Claws and talons


	 


	


	


	








Some cloud formations


	Cumulus


	Cirrus


	Stratus


	Nimbus





Some common constellations: Big Dipper, Little Dipper, and Orion.  Fixed patterns of stars should be explicit, but learning the constellation names is not important in itself.





Common vocabulary: star, star pattern, constellation, orbit, sphere, moon phase, solar system,  axis, rotation, revolution, climate, temperature, moisture, thermometer, barometer, wind vane, anemometer, rain gauge, distance, force, gravity, weight, motion, speed, direction, simple machine, lever, pulley, inclined plane, screw, wheel and axle, heat, vapor, precipitation, evaporation, clouds, dew, condensation, water cycle, atmosphere, meteorologist, freezing, thermometer, wind speed, forecast, severe, seasonal, accuracy, rain gauge, reflection, refraction, spectrum, diffraction, opaque, translucent, transparent, color, concave, convex, lens, prism, sound, pitch, vibrations, musical instrument, habitat, energy flow, food chain, food web, ecosystem, community, consumer, producer, decomposer, appearance, environment, interaction, organism, population, specialized structure, survive, extinct, protection, hibernation





Some Georgia landforms include


Stone Mountain			Emerson Fault			Tallulah Falls


Providence Canyon			Appalachian Mountains	Soapstone Ridge


Fall Line				Sand Mountain		lime sinks


Okefenokee Swamp			Pine Mountain			Altmaha River system


Barrier islands				Amicalola Falls			Cohutta Mountains


Beaches				Brasstown Bald		Brevard fault zone


Cumberland Plateau			Lookout Mountain		Trail Ridge	


Blue Ridge Mountains			Chattahoochee River          	





Some impacts of microorganisms include:


Decay and composting			Microorganisms damaging the skin


Improper cleaned fruits and vegetables 	Spoiling foods


Fermentation of cheese 			Susceptibility to parasites


Algae and Plankton as food sources 		Yeast in baking


Protists as food sources			Viruses in disease


Bacteria in digestion 				Bacteria in diseases











Common Vocabulary: erosion, chemical weathering, physical weathering, weathering due to organisms, constructive force, destructive force, deposition, fault, volcano, earthquake, seismology, landforms, battery, complete circuit, incomplete circuit, current, energy source, conductor, insulator, pathway, electromagnet, static electricity, electrically charged, switch, magnet, North pole, South pole, mixture, physical change, solution, dissolve, chemical change, reaction, molecule, element, compound, magnification, pH, acid, base, neutral, inherited, environment, learned behavior, offspring, traits, genes, variations, organism, classify, kingdom, species, classify, classification system, Bacteria, Protists, fungi, plant, animal, cell, nucleus, cytoplasm, membrane, cell wall, magnifier, microorganism, single-cell, multi-celled, structure, function
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