Objective of this review:  Show the connection of the Massachusetts Science Framework to the program ( Integrating Engineering) being created.
	Item
	Framework
	Integrating Engineering
	Standards

	Inquiry-Based Instruction 

	Engaging students in inquiry-based instruction is one way of developing conceptual understanding, content knowledge, and scientific skills. Scientific inquiry as a means to understand the natural and human-made worlds requires the application of content knowledge through the use of scientific skills. Students should have curricular opportunities to learn about and understand science and technology/engineering through participatory activities, particularly laboratory, fieldwork, and design challenges. 

Inquiry, experimentation, and design should not be taught or tested as separate, stand-alone skills. Rather, opportunities for inquiry, experimentation, and design should arise within a well-planned curriculum. Instruction and assessment should include examples drawn from life science, physical science, earth and space science, and technology/engineering standards. Doing so will make clear to students that what is known does not stand separate from how it is known. 
Asking Questions 
Asking questions and pursuing answers are keys to learning in all academic disciplines. In the science classroom, one way students can do this is by exploring scientific phenomena in a classroom laboratory or an investigation around the school. Investigation and experimentation build essential scientific skills such as observing, measuring, replicating experiments, manipulating equipment, and collecting and reporting data. Students may choose what phenomenon to study or conduct investigations and experiments that are selected and guided by the teacher. 

Students can also examine questions pursued by scientists in previous investigations of natural phenomena and processes, as reported or shown in textbooks, papers, videos, the Internet, and other media. These sources are valuable because they efficiently organize and highlight key concepts and supporting evidence that characterize the most important work in science. Such study can then be supported in the classroom by demonstrations, experiments, or simulations that deliberately manage features of a natural object or process. Whatever the instructional approach, science instruction should include both concrete and manipulable materials, along with explanatory diagrams and texts. 

Investigations 
An inquiry-based approach to science education also engages students in hands-on investigations that allow them to draw upon their prior knowledge and build new understandings and skills. Hands-on experiences should always be purposeful activities that are consistent with current research on how people learn and that develop student understanding of science concepts. Students should also have multiple opportunities to share, present, review, and critique scientific information or findings with others. 

The characteristics of investigations develop through the different grade spans: 


	Inquire based learning is the cornerstone of the design activity.  Included is the use and encouragement of using questions and various skillful thinking processes.
	In grades PreK–2, scientific investigations can center on student questions, observations, and communication about what they observe. For example, students might plant a bean seed following simple directions written on a chart. Then they can write down what happens over time in their own words. 

• In grades 3–5, students can plan and carry out investigations as a class, in small groups, or independently, often over a period of several class lessons. The teacher should first model the process of selecting a question that can be answered, formulating a hypothesis, planning the steps of an experiment, and determining the most objective way to test the hypothesis. Students should incorporate mathematical skills of measuring and graphing to communicate their findings. 



	The Engineering Design Process 

	Just as inquiry and experimentation guide investigations in science, the Engineering Design Process guides solutions to technology/engineering design challenges. Learning technology/engineering content and skills is greatly enhanced by a hands-on, active approach that allows students to engage in design challenges and safely work with materials to model and test solutions to a problem. Using the steps of the Engineering Design Process, students can solve technology/engineering problems and apply scientific concepts across a wide variety of topics to develop conceptual understanding. The specific steps of the Engineering Design Process are included in the Technology/Engineering strand, on page 84 of this Framework. 


	Follows the 8 step process and adds learning around each step.
	Grades PreK–2 
• Ask questions about objects, organisms, and events in the environment. 

• Tell about why and what would happen if? 

• Make predictions based on observed patterns. 

• Name and use simple equipment and tools (e.g., rulers, meter sticks, thermometers, hand lenses, and balances) to gather data and extend the senses. 

• Record observations and data with pictures, numbers, or written statements. 

• Discuss observations with others. 

Grades 3–5 
• Ask questions and make predictions that can be tested. 

• Select and use appropriate tools and technology (e.g., calculators, computers, balances, scales, meter sticks, graduated cylinders) in order to extend observations. 

• Keep accurate records while conducting simple investigations or experiments. 

• Conduct multiple trials to test a prediction. Compare the result of an investigation or experiment with the prediction. 

• Recognize simple patterns in data and use data to create a reasonable explanation for the results of an investigation or experiment. 

• Record data and communicate findings to others using graphs, charts, maps, models, and oral and written reports. 



	 I 
Principle 1 

A comprehensive science and technology/engineering education program enrolls all students from PreK through grade 12. 


	Principle 2

An effective science and technology/engineering program builds students’ understanding of the fundamental concepts of each domain of science, and their understanding of the connections across these domains and to basic concepts in technology/engineering. 

	Principle 3

Science and technology/engineering are integrally related to mathematics. 

	Principle 4

An effective program in science and technology/engineering addresses students’ prior knowledge and misconceptions. 


	Principle 5

Investigation, experimentation, and problem solving are central to  science and technology/engineering education. 

	Principle 6

An effective science and technology/engineering program builds upon and develops students’ literacy skills and knowledge. 


	Principle 7

Students learn best in an environment that conveys high academic expectations for all students. 


	Principle 8 

Assessment in science and technology/engineering serves to inform student learning, guide instruction, and evaluate student progress. 

	Principle 9 

An effective program in science and technology/engineering gives students opportunities to collaborate in scientific and technological endeavors and communicate their ideas. 
Gives students the opportunity to work as teams and present their findings to their peers and teachers

	Principle 10

A coherent science and technology/engineering program requires 
district-wide planning and on-going support for implementation. 
Program focuses on district wide implementation leading to state wide implementation. 

	On going support
	Implementation of a new curriculum is accomplished over multiple years and requires opportunities for extensive professional development. Teachers must have both content knowledge and pedagogical expertise to use curricular materials in a way that enhances student learning. A well-planned program for professional development provides for both content learning and content-based pedagogical training. It is further recommended that middle and high school courses be taught by teachers who are certified in their area, and who are therefore very familiar with the safe use of materials, tools, and processes. 

Science and technology/engineering programs can be more effective when families and community members are involved in the selection of curricula and materials, the planning process, and the implementation of the program. Parents who have a chance to examine and work with the materials in the context of a Family Science Night, Technology/ Engineering Fair, or other occasion will better understand and support their children’s learning. In addition, local members of the science and engineering community may be able to lend their own expertise to assist with the implementation of curricula. Teachers and administrators should invite scientists, engineers, higher education faculty, representatives of local businesses, and museum personnel to help enrich the curriculum with community connections. 


	This program (Integrating Engineering) is a system process that focuses on the total community of the school district and provides sustainable methods to support the implementation over the years. 
	


