



Physical Science Instructional Planning Guide and Teaching Modules
Overview
The South Carolina Department of Education Standards Support System (S)3 for Physical Science consists of the following resources: The Physical Science Academic Standards, the Physical Science Standards Support Guide, and the Physical Science Curriculum including scope and sequence, instructional planning guide, and modules. Professional development is also provided to support the curriculum.
It consists of regional one-day workshops for each of the seven Physical Science standards and summer graduate level courses offered at the University of South Carolina, Winthrop University, Coastal Carolina University and College of Charleston.   
The Physical Science Academic Standards provide students with a basic knowledge of chemistry and physics. The standards establish the scientific inquiry skills and core content for all physical science courses in South Carolina schools.  Physical science is considered a gateway science course and should serve as the foundation for higher-level science courses and should give students the science skills necessary for physical science–related technical careers.

Teachers, schools, and districts should use these standards to make decisions concerning the structure and content of physical science. Educators must also determine how all physical science courses in their schools, as well as individual classes, may go beyond the standards. These decisions will involve choices regarding additional content, activities, and learning strategies and will depend on the objectives of the particular courses. All physical science courses must include inquiry-based instruction, allowing students to engage in problem solving, decision making, critical thinking, and applied learning. 

All physical science courses are laboratory courses which should include a minimum of 30 percent hands-on investigation. Physical science laboratories will need to be stocked with all of the materials and apparatuses necessary to complete investigations effectively.

The standards in the physical science core area will be the basis for the development of the items on the state-required end-of-course examination for physical science. The skills and tools listed in the scientific inquiry sections will be assessed independently from the content knowledge in the respective grade or high school core area under which they are listed. Moreover, scientific inquiry standards and indicators will be assessed cumulatively. Therefore, as students progress through the grade levels, they are responsible for the scientific inquiry indicators—including a knowledge of the use of tools—in all their earlier grades (South Carolina Academic Standards adopted 2005).

The Physical Science Support Guide was developed to “unpack” the Standards and give teachers additional information as to what is essential to teach relative to a given indicator and what is NOT essential as well. The support guide also includes assessment guidelines, key concepts, and resources such as websites, SC Streamline, and literature connections. 
The Physical Science Curriculum Project consists of the Prioritized Scope and Sequence, Instructional Planning Guide, and Teaching Modules which use the Physical Science standards and indicators as the focus for instruction. Correlations to the standards for the five state adopted textbook programs are also included.  The writers of the Physical Science curriculum received ongoing feedback as each phase of the project was completed. The modules have been piloted by over 1000 teachers who attended the Physical Science Companion Workshops conducted over the past several years. During the workshops, teachers experienced the lessons, reflected on them, and later, shared them with their own students.  NOTE TO THE TEACHER:  This is a collection of suggested assessments, instructional activities, and teaching modules that support the teaching of the South Carolina Physical Science Academic Standards. It is a work in progress with plans to add additional lessons over the next several years.   It is important that teachers refer to the Physical Science Support Document to clarify instructional content and skills for each indicator.
The Prioritized Scope and Sequence is a suggested sequencing of instruction based on the grouping of indicators by content and process relationships. The Prioritized Scope and Sequence is organized around 90 minute classes for a period of 80 days to accommodate for the End of Course Examination, district and classroom testing. Individual schools will need to adjust accordingly when planning for class periods less than 90 minutes.
The Instructional Planning Guide provides a meaningful sequence of content and coordination of learning and suggested time frames for teaching and learning the physical science standards/indicators. The guide includes suggested activities (with answer keys), websites, videos, materials, and instructional and assessment strategies. These guides are to be used to assist in developing weekly and long range plans. 
Textbook Correlations are based on the five state adopted resources. Page numbers are given where the Physical Science standard and indicator are addressed.  Caution-this does not mean that the indicator is completely addressed on these pages. Refer to the Physical Science Support Guide for what is essential for the student to know and be able to do relative to a given indicator.
Sample Teaching Modules provide an opportunity for the application of knowledge using the learner’s acquired skills to pose relevant questions, seek answers, solve meaningful problems, and develop solutions. The modules support the information in the Physical Science Support Guide.  Teaching modules are developed for all standards and indicators. Standard PS-1 is to be introduced at the beginning of the course and integrated throughout the course during all activities and laboratory experiences. 
Each teaching module consists of the following components:
· Instructional Focus clarifies the specific content and skills to be taught. The instructional focus indicates which standards and indicators will be addressed in that module. 
· Content Overview clarifies specific content knowledge that is to be taught and mastered. This information is taken directly from the “what is essential” section of the Physical Science Support Guide. 
· Instructional Progression indicates the student’s previous exposure to the content and skills and when this knowledge will be revisited again in future courses.
· Key Vocabulary indicates terminology that is essential for students to understand the content of that indicator or standard.

· Materials needed is a listing of materials for a class of 25 students unless otherwise stated.
· Teaching the Module is a sample lesson on the focus indicator. The module is an example of how the activities and strategies in the Instructional Planning Guide may be incorporated in classroom lessons. Teaching the module may involve one to several 90 minute class periods. Activities for informal and formal assessment are included to provide teachers with additional instructional resources. Please note that these assessment examples have not been formally validated. 
· Misconceptions/Extensions include suggested instructional methods for differentiation of instruction, enrichment, and or interventions. Differentiation refers to the need of educators to modify the curriculum, teaching environment, and practices to create appropriately different learning experiences for students based on individual or group needs. To differentiate instruction is to recognize students’ varying interests, readiness level, and learning profiles and to react responsively. There are four elements of the curriculum that can be differentiated: content, process, products, and learning environment. Interventions are instructional strategies and curricular components used to enhance student learning. Interventions are targeted instruction based on students’ needs. Interventions supplement the general education curriculum. Enrichment refers to those curriculum and instructional strategies and activities that maximize the potential of gifted and talented students that exceed the state-adopted standards for all students.
The following Research Based Instructional Strategies are recommended to be used with this curriculum document:

Experiments/Simulations: These learning strategies involve interactive engagement with the principles or concepts being taught. Activities are created in which the students either discover the concepts being taught or experience the concepts in situations created to represent the real world and involve students in role playing, decision making, and/or drawing conclusions. Using numerous experiments/labs will enhance student achievement because students will have the opportunity to be actively engaged in the learning.

Class Discussion: Using this strategy, teachers ask the students purposeful questions that result in student conversations focused on application, problem solving, evaluation, or motivation for learning. Questions asked by a teacher that result in students responding to the teacher only or answering basic knowledge and comprehension questions do not constitute a class discussion. For example, asking students to provide definitions for predation, competition, parasitism, mutualism and commensalism does not stimulate a class discussion but merely provide feedback as to whether a student has knowledge of these concepts. To generate a class discussion, a teacher may present a problem on the relationships and interrelationships among predators and preys within an ecological environment. 

Cooperative Teams: Using this strategy, teams of three to four students work on a common task that is constructed so team members take responsibility for ensuring that all team members master the objectives. Having students sit in groups or work on group projects does not constitute cooperative learning unless a) team members are individually accountable for mastering the objectives, b) there are equal opportunities for all members to be successful, and c) teams are rewarded for behaviors that facilitate the success of all team members. It is important that as students work in laboratory cooperative learning groups or classroom activity cooperative learning groups that each student is assigned a responsibility and that these responsibilities rotate within the group as tasks are assigned.

Direct Instruction: This strategy involves carefully designed lessons that focus on learning skills, content and strategies in small and clearly defined increments. These lessons are fast paced with the teacher carefully controlling the pace and direction of the lesson. The teacher presents a small amount of learning and engages students in a quick guided practice, and then repeats the cycle. It is important that teachers do not employ lecturing and an occasional question for direct instruction. Students are given the opportunity to apply the “learning” that is provided.
Graphic Organizers: These instructional aids include charts, tables, Venn diagrams, webs, etc. that are used to visually express ideas and concepts in relation to a specific topic. Graphic organizers use short words or phrases and are ideal for students with language issues. These visual tools illustrate key attributes, functions, sequences, differences, likenesses, representations, causal information, and interactions. Graphic organizers can be used to represent the learners’ thinking. Students must preserve or participate in the construction of the organizer for the activity to be considered a part of active instruction. This guide suggests several websites and appropriate use of graphic organizers.

Manipulatives, visuals, and media: These tools are often used to develop conceptual understandings. Manipulatives are often used to illustrate more abstract scientific concepts and representations such as stick models to represent chemical compounds.  Media can be used for illustrating concepts to students through actions and actual simulated visits to learning locations outside of the classroom. In addition, media can make experts available to students in multiple learning locations. Throughout this guide, media resources are referenced for teacher and student use to illustrate various concepts and processes. 

Scaffolded Questioning: The teacher uses carefully structured questions to help students make connections or use their learning. Questioning begins at the most basic levels of knowledge and comprehension. The questions are structured so students are able to successfully respond in small steps to questions that move them from basic knowledge and comprehension levels to more sophisticated levels of thought, such as synthesis and evaluation. Use of this instructional strategy is characterized by questions that are all closely related but grow in rigor or cognitive level as identified by Bloom’s taxonomy. 

Scaffolding: The teacher breaks a complex task into smaller tasks, models the desired learning strategy or task, provide support as students learn to do the task, and then gradually shift as much of the task as possible to the student. This strategy is used to help students to practice and perform a skill at a higher level than the student would be able to do independently.
Guided Practice: Guided practice activities are short teacher-led activities that allow students to demonstrate understanding of the skills or concepts just introduced. Students receive immediate feedback from the teacher, and the teacher’s immediate next steps in the instructional lesson are guided by the students’ understanding or misunderstanding of the skill or concept. Guided practice may include Thumbs Up/Thumbs Down, holding up response cards or slates with student response, students clicking in a response to a computer monitoring system viewed by the teacher, etc. 

Lecture: Lecture is a heavily teacher-centered strategy with little student activity other than note taking and occasional responses to teacher questions. The teacher presents information through speech often accompanied by PowerPoint slides or other visual outlines of the content. It is suggested that lectures are presented in 20-30 minute increments based on the attention span of your learners.

When students are actively engaged in the learning environment, student achievement is enhanced. Active student engagement is depicted by behaviors such as:

· Students eagerly participating in classroom activities:  exhibiting a positive emotional tone with engagement in sustained learning activities. Students indicate that work is interesting and challenging.

· Students providing feedback on cue to the teacher regarding their comprehension such as using thumbs-up or displaying answers on whiteboards, etc.

· Students asking questions for additional information during the instructional phase in the classroom.

· Students selecting activities that further their learning.

· Students initiating learning activities when given the opportunity, such as volunteering to answer a question, providing additional information to the class, relating current learning to previous knowledge, volunteering to seek additional information, etc.

· Students displaying enthusiasm, curiosity and interest in their learning.

· Students using cognitive, metacognitive, and self-regulatory strategies to monitor their learning. 

· Students are observed locating resources or information to support their learning.

· Students are observed exerting effort and concentration.

Adopted from 2008 Success for All Foundation- Raising The Bar- A Goal Focused Approach for Data-Driven School Change. The Center for Data Driven Reform in Education at Johns Hopkins University.
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“I believe the children are our future.  Teach them well and let them lead the way.”

Lyrics from The Greatest Love of All by Linda Creed and Michael Maser.
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