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Instructional Progression: 

Taxonomy Level:  2.6-B   Understand Conceptual Knowledge

Key Concepts: 
Science, Technology

Scientific investigation
Technological design

Previous/Future knowledge:  In the 5th grade and 6th grades, students used technological design process (5-1.7) and (6-1.3), and from the 4th grade (4-1.3) on up, students have summarized characteristics of controlled scientific investigations.  In Physical Science (PS-1.7), students evaluated technological designs or products.  Building on this knowledge, students will compare processes of scientific investigations and technological designs.  Scientific investigations and technological design will continue to be developed in biology.

Content Overview:

It is essential for students to

· Understand that science is a process of inquiry that searches for relationships that explain and predict the physical, living and designed world.

· Understand that technology is the application of scientific discoveries to meet human needs and goals through the development of products and processes.  

· Understand that the processes of scientific investigation are followed to determine the relationship between an independent and dependent variable described by a hypothesis.  The results of scientific investigations can advance science knowledge. 

· Understand that the processes of technological design are followed to design products or processes to meet specified needs.  The results of technological designs can advance standard of living in societies.  

· Understand that, in general, the field of engineering is responsible for technological designs or products by applying science to make products or design processes that meet specific needs of mankind.
· The process of controlled scientific investigations:

· Asks questions about the natural world;

· Forms hypotheses to suggest a relationship between dependent and independent variables;

· Investigates the relationships between the dependent and independent variables;

· Analyzes the data from investigations and draws conclusions as to whether or not the hypothesis was supported.

· The technological design process is used to design products and processes that people can use.  The process may involve:

· A problem or need is identified

· A solution is designed to meet the need or solve the problem identified.

· The solution or product is developed and tested.

· The results of the implementation are analyzed to determine how well the solution or product successfully solved the problem or met the need.
Some ways that the two processes might be compared:
	Scientific Investigation
	Technological Design

	Identifies a problem – asks a question
	Identifies a problem or need

	Researches related information
	Researches related information

	Designs an investigation or experiment
	Designs a process or a product 

	Conducts the investigation or experiment – repeated trials
	Implements the design or the process – repeated testing

	Analyzes the results
	Analyzes the results

	Evaluates the conclusion – did the results refute or verify the hypothesis
	Evaluates the process or product – did it meet the criteria

	Communicates the findings
	Communicates the product or process


It is not essential that students
· Distinguish which field of engineering is associated with specific technological designs.
Teaching Lesson A:

Comparing the processes of scientific investigation and technological design 

Introduction to the lesson:

This lesson should follow Module 1.1 (scientific investigatios) and Module 1.7  (Technological Design)  Introduce the lesson by explaining to students that science is a process of inquiry that searches for relationships that explain and predict the physical, living and designed world.  Technology is the application of scientific discoveries to meet human needs and goals through the development of products and processes. 
Students should also understand that the goals of scientific investigation and technological design are different.  

· The processes of scientific investigation are followed to determine the relationship between an independent and dependent variable described by a hypothesis.  The results of scientific investigations can advance science knowledge. 

· The processes of technological design are followed to design products or processes to meet specified needs.  The results of technological designs can advance standard of living in societies. Generally, technological design falls in the realm of engineering.

Lesson time:

2 days

Materials Needed:

Poster paper
Colored markers

Access to computers to develop power points
Essential Question:

How are technological design and the science investigative process alike and how are they different?

Procedure:

Ask students to recall the scientific investigation with the pendulum completed earlier (see lessons for indicators 1.1, 1.4, 1.5, and 1.6) and the technological design process utilized in designing a toothpick bridge or an invention (see lessons for indicator 1.7).  

Ask students to brainstorm how the scientific investigation process and the technological design process are similar.  How are they different.  They can begin this process by listing the steps of the scientific investigation that they followed during the pendulum activity.  Secondly, list the steps they followed during invention convention. 

Assign students to groups. 

Each group will develop a poster or power point describing the similarities and differences.

Assessing the lesson:  

Compare the student developed posters to the following:  Accept other reasonable comparisons as long as the students can justify them. 

	Scientific Investigation
	Technological Design

	Identifies a problem – asks a question
	Identifies a problem or need

	Researches related information
	Researches related information

	Designs an investigation or experiment
	Designs a process or a product 

	Conducts the investigation or experiment – repeated trials
	Implements the design or the process – repeated testing

	Analyzes the results
	Analyzes the results

	Evaluates the conclusion – did the results refute or verify the hypothesis
	Evaluates the process or product – did it meet the criteria

	Communicates the findings
	Communicates the product or process


SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL GUIDE

	Content Area:  Science
	Science Inquiry Skills-These standards should be addressed during the first few weeks of school and revisited throughout each unit.                                                   Physical Science

	Recommended Days of Instruction: 2 
	(one day equals 90 min)

	Standard(s) addressed:  PS–1 The student will demonstrate an understanding of how scientific inquiry and technological design, including mathematical analysis, can be used appropriately to pose questions, seek answers, and develop solutions.

	

	Scientific Inquiry

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	PS–1.8

Compare the processes of scientific investigation and technological design.


	SC Streamline Video

“Scientific Method: reverse engineering and the Wright brothers plane”  2:15

“The Scientific Method”  3:37

“Junkyard Wars: cool cars”  55:59
	Module 1-8

Lesson A
· Comparing Technological design process to a scientific investigation
	To demonstrate mastery of this indictor the student should:

Compare the processes of scientific investigation and technological design
Detect the similarities and differences in the processes of controlled scientific investigation and technological design
Exemplify the processes of scientific investigation and technological design

Classify a process as either part of a scientific investigation or technological design given a description of the steps

Summarize steps that may be part of each process

Illustrate the processes of scientific investigation 


	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	
	
	
	and/or technological design in words, diagrams or pictures

Recognize each process based on whether it advances scientific knowledge or designs products or processes that meet specific needs of mankind.


Standard:	PS–1 The student will demonstrate an understanding of how scientific inquiry and technological design, including mathematical analysis, can be used appropriately to pose questions, seek answers, and develop solutions.





Indicator:	PS-1.8  Compare the processes of scientific investigation and technological design.  





Other indicators addressed. PS-1.1    1.7








