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Project Description and Purpose: This project is designed to give students a global perspective of technological developments.
Technology Standards

1. Students will develop an understanding of the relationships among technologies and connections with other fields of study. (ITEA-STL)

2. Students will develop an understanding of the nature of science. (AAAS-BSL)

3. Students will develop an understanding of the nature of mathematics. (AAAS-BSL)

4. Students will develop an understanding of the nature of technology. (AAAS-BSL)

Mathematics Standards (Unit 2)
5. The student will use data analysis and statistics to interpret data in a variety of context. (5.1 and 5.3)

6. Students will develop an understanding of mathematics processes. (Process Standards Connections) (NCTM)

7. Students will develop an understanding of mathematics processes. (Process Standards Communications) (NCTM)

Language Arts Standards (Unit 1 and Unit 2)
8. The student will interact with the words and concepts in the text to construct an appropriate meaning. (Reading/Literature Standard 3)

9. The student will use the writing process to write coherently. (Writing/Grammar/Usage and Mechanics Standard 1)

10. The student will write for a variety of purposes and audiences using narrative, descriptive, expository, persuasive, and reflective modes. (Writing/Grammar/Usage and Mechanics Standard 2)
11. The student will demonstrate appropriate practices in writing by applying grammatical knowledge to the revising and editing stages of writing. (Writing/Grammar/Usage and Mechanics Standard 3)

ITEA – Benchmarks for Technological Literacy

1. Technology transfer occurs when a new user applies an existing innovation developed for one purpose to a different function. (3-G)

2. Technological innovation often results when ideas, knowledge, or skills are shared within a technology, among technologies, or across other fields. (3-H)

3. Technological ideas are sometimes protected through the process of patenting. (3-I)

4. Technological progress promotes the advancement of science and mathematics. (3-J)

AAAS – Benchmarks for Science

1. There are different traditions in science about what is investigated and how, but they all have in common certain basic beliefs about the value of evidence, logic, and good arguments.

2. The early Egyptian, Greek, Chinese, Hindu, and Arabic cultures are responsible for many scientific and mathematical ideas and technological inventions.

3. Developments in science or technology often stimulate innovations in mathematics by presenting new kinds of problems to be solved.

4. Developments in mathematics often stimulate innovations in science and technology.

5. Technology usually affects society more directly than science because it solves practical problems and serves human needs (and may create new problems and needs).

NCTM – Benchmarks for Mathematics

1. Recognize and use connections among mathematical ideas.

2. Recognize and apply mathematics in contexts outside of mathematics.

3. Use the language of mathematics to express ideas precisely.

Learning Objectives

Students will:

1. Defend the statement that technological innovation often results when ideas, knowledge, or skills are shared within a technology, among technologies, or across other fields.

2. Explain that technology transfer occurs when a new user applies an existing innovation developed for one purpose to a different function.

3. Explain that ideas are sometimes protected through the process of patenting.

4. Explain that technological progress promotes the advancement of science and mathematics.

5. Explain that there are different traditions in science about what is investigated and how, but they all have in common certain basic beliefs about the value of evidence, logic, and good arguments.

6. Explain that developments in science or technology often stimulate innovations in mathematics by presenting new kinds of problems to be solved.

7. Actively participate in group discussions, ideation exercises, and debates.

Engagement

Engaging Questions - Who advises the President of the United States on issues related to science and technology?

1. The teacher will assess prior knowledge and possible misconceptions related to the interrelationships that exist among technologies and between technology and other fields of study.

2. The teacher will pose the engaging question.
3. Students will offer their thoughts on the question.

4. The teacher will ask students to think about the attributes and qualifications of advisors to the President on science and technology.

Exploration

1. The teacher will provide brief biographies of the members of The President’s Council of Advisors on Science & Technology (available online at www.ostp.gov/PCAST/pcast.html).

2. Students will read the biography of one of the Council members and list attributes and qualifications for the individual.

3. The teacher will ask students to take particular note of the member’s area of academic training.

Explanation

1. The students will present their lists of attributes and qualifications to the class.

2. The teacher will focus on the breadth of academic training of the group and that it represents a broad spectrum that includes training in science, mathematics, technology, and the social sciences.

3. The teacher will present the following questions:

a. What is science? (Science is the study of the natural world through observation, identification, description, experimental investigation, and theoretical explanations.)

b. What is science for? (Science is for answering questions and giving us understanding.)

c. What is mathematics? (Mathematics is the science of patterns and order and the study of measurement, properties, and the relationships of quantities; using numbers and symbols.)

d. What is mathematics for? (Mathematics is a numbers tool. Through it we are able to measure, analyze, describe, make predictions, and communicate.)

e. What is technology? (Technology is human innovation in action that involves the generation of knowledge and processes to develop systems that solve problems and extend human capabilities.)

f. What is technology for? (Technology helps us meet our needs and desires by creating hardware, software, and systems.)

g. How do science, mathematics, and technology relate to one another? (See graphic below.)
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4. Mathematics, science, and technology as enterprises share many values and features: belief in order, ideals of honesty and openness, the importance of criticism by colleagues, and the essential role played by imagination.

5. Mathematics is a “tool” resource for both science and technology.

6. Science provides a resource of “information” for technology.

7. Technology provides “tools” and “materials” for science.

a. How does society impact technology?

8. People, as individuals and collectively as society, determine the technologies that will be developed and employed.

9. Decisions, based on values, are made that result in the promotion of some technologies and the obstruction of other technologies.

10. People in proper control of technology will not promote detrimental technologies and will not obstruct beneficial technologies out of ignorance.

a. How does technology impact society?

11. Technology impacts the routines of daily living, the ways we provide for livelihood, the ways we interact with other people, and the course of history.

12. Technology impacts the way we earn a living.

13. All human affairs are impacted by technology.

14. The teacher will explain that:

a. Technological innovation often results when ideas, knowledge, or skills are shared within a technology, among technologies, or across other fields.

b. Technological ideas are sometimes protected through the process of patenting.

c. Technological progress promotes the advancement of science and mathematics.

d. There are different traditions in science about what is investigated and how, but they all have in common certain basic beliefs about the value of evidence, logic, and good arguments.

e. Developments in science or technology often stimulate innovations in mathematics by presenting new kinds of problems to be solved.

f. Developments in mathematics often stimulate innovations in science and technology.

g. Technology usually affects society more directly than science because it solves practical problems and serves human needs (and may create new problems and needs).

15. Students will listen, take notes, and clarify thoughts through questioning.
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Extension

1. The teacher will state that technical occupations are being pursued by people with diverse educational backgrounds. In particular, people with mathematics bachelor’s degrees are finding employment in computer-related enterprises.

2. Students will analyze the graph “Percent of Bachelor’s Degree recipients with a Major in Mathematical Sciences Working in a Nonacademic Position by Occupation,” taking particular note of the connection between mathematics and computer technology. 
3. They will then write a one paragraph summary of their analysis.

4. Students will write a newspaper opinion column based on one of the following questions:

a) Some achievements have been both positive and negative (i.e. nuclear energy). Can you think of other developments that have yielded mixed outcomes? Is there any technology that you think we’d be better off without?

b) Many people wish we could return to “the simple life.” What do you imagine a simple life to be? What would you be willing to do without?

c) How has science changed since you were born?

d) How have those changes affected your life?

e) Do you think we have become too dependent on technology to survive without it?

Assessment
Students’ knowledge, skills, and attitudes will be assessed using selected response items and rubrics for class participation, evaluation of a newspaper article, bulletin board design, analysis of a graph, brief constructed responses, and extended constructed responses summarizing the lesson. The rubrics will be presented in advance of the activities to familiarize students with the expectations and performance criteria. They will also be reviewed during the activities to guide students in the completion of assignments. The teacher may wish to develop a collection of annotated exemplars of student work based on the rubrics. The exemplars will serve as benchmarks for future assessments and may be used to familiarize students with the criteria for assessment.

Other Extensions

1. Students may be asked to prepare a list of questions and conduct a video interview with one of the following people on the topic, “How do technology, mathematics, and science work together to meet our needs and desires?”

a. A mathematics teacher

b. A science teacher

c. A technology teacher

d. A scientist

e. A mathematician

f. A technologist (i.e. an engineer, dentist, computer programmer)

2. Students may be assigned to develop a multimedia presentation on examples of technological devices that are used by scientists and mathematicians.

3. Students may be assigned to research and construct models of historical scientific and mathematical devices.

4. Students may be assigned to research and design a bulletin board display on applications of science and mathematical concepts and processes in one of the following enterprises: a) medical technology, b) agricultural and biotechnologies, c) energy and power technologies, d) information and communication technologies, e) transportation technologies, f ) manufacturing technologies, or g) construction technologies.

