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Nanotechnology Unit Plan
Click on any descriptive text, then type your own. 
	Unit Author

	First and Last Name 
	Diane Blankenship

	School District
	Bronaugh R-7 

	School Name
	high school

	School City, State
	Bronaugh, Mo. 64728

	Unit Overview

	Unit Title

	[image: image1.png]A descriptive or creative name for your unit




 How small is SMALL?

	Unit Summary

	[image: image2.png]1In 3-5 sentences, briefly describe the topics, key activities, student products, and possible roles
students assume in a project scenario.




This unit is intended to introduce scientific notation.  Students will do a digital project aimed at other students to convince them that they too will need to understand very small and very large numbers. 

	Subject Area

	[image: image3.png]The subject area you are specifically targeting for the unit (addressed in the standards, objectives,
and instructional procedures)




Mathematics-

Recognize equivalent representations for the same number and generate them by decomposing and composing numbers, including scientific notation.

	Grade Level  

	[image: image4.png]The targeted grade level(s) for the unit



7-8th grade

	Approximate Time Needed 

	[image: image5.png]Example: 8 50-minute class periods, 6 weeks, 3 months, and so forth




10----  48 minute class periods.

	Unit Foundation

	Habits of Learning Taxonomy

	[image: image6.png]A list of higher-order thinking skills and/or habits that are targeted for your dassroom




Solve different kinds of non-familiar problems in both conventional and innovative ways

Identify and ask significant questions that clarify various points of view and lead to better solutions

	Targeted Content Standards and Benchmarks 

	[image: image7.png]Paste your standards here. After refining and reducing the list of standards for this specific unit, the
resulting standards in this section should include prioritized, targeted standards that your students
are expected to meet (not just lightly address) and which you will assess by the end of this unit.




Content standards:
recognize equivalent representations for the same number and generate them by decomposing and composing numbers, including scientific notation 

analyze precision and accuracy in measurement situations and determine number of significant digits 

Technology standards:

Select and use the appropriate tools and digital resources to accomplish a variety of tasks and to solve problems. (3,4,6)



	Student Objectives/Learning Outcomes

	[image: image8.png]Enter a prioritized list of content objectives that are assessed and students are expected to master by
the end of your unit.



Students will use scientific notation and significant digits in problem solving situations as evidenced by presentations completed after research.

	Curriculum-Framing Questions

	
	Essential Question 
	[image: image9.jpg]A broad, overarching question that can bridge several units or subject areas




What is small or large?

	
	Unit Questions
	[image: image10.png]Guiding questions for your unit



Why do we need nanotechnology?

	
	Content Questions
	[image: image11.jpg]Content area or definitional questions




What is scientific notation and significant digits?

	Assessment Plan

	Assessment Timeline

	Assessment Timeline 

Before project 

work begins
During project work
After project work
is completed

· pretest

· Brainstorming nanotechnology

· Discussion

· Partners task rubric
· Collaboration check list
· Project management 
Checklist

· Peer assessment

· Edmodo quiz scientific notation 

· Partners task rubric for product
· Reflection journal

· Post test


	Assessment Summary

	[image: image12.png]Describe the assessments that you and your students use to gauge needs, set goals, monitor
progress, provide feedback, assess thinking and processes, and reflect on learning throughout the
learning cycle. These might include graphic organizers, journal prompts, anecdotal notes, checklists,
conferences, questioning, and rubrics. Also describe the artifacts of student learning that you assess,
such as products, presentations, written documents, or performances and the assessments you use.
Describe in the Instructional Procedures section who uses the assessments, how they are used, and
where they occur.




Pretest is to gage students needs. Brainstorming


	Unit Details

	Prerequisite Skills

	[image: image13.png]Conceptual knowledge and technical skills that students must have to begin this unit




Decimal number skills.

	Instructional Procedures

	[image: image14.png]A clear picture of the instructional cycle—a description of the scope and sequence of student
activities and an explanation for how students are involved in planning their own learning




Entry point:    Final product: is either a poster to defend or a persuasive presentation, justifying the need to learn about scientific/exponential notation.
Article about needing more scientists brainstorming ideas of why there is a concern. Use a google document to ask their questions. Have a class discussion about those and refine them.
Provide information from “US Falling behind” and the 1982 same topic   

http://www.edweek.org/ew/issues/a-nation-at-risk/
Articles about nanotechnology, websites about nanotechnology, science edmodo site with size changes, to explore the area of nanotechnology and the needs to enter the area. 

**********Need a team building activity at this point with groups.*********
Student Generated Questions:

Having students do a brainstorm about the nanotechnology issue-including pros, cons, ethics, future. (end goal includes needing to know really small numbers.)Host a “debate” about the need for more science and math content.

Bring up the race to beat other countries…to stay on the TOP.

Use a graphic organizer such as t-chart to share out and guide our research.  Refine those ideas so that we get to the necessity of needing to deal with these types of numbers.
Acquire and Internalize knowledge:

Do size matters- paper cutting activity with questions. Next do number line activity, follow up with researching actual size of some of the 24 items. Have them write in different units.Do lessons on specific content needs. Operations using scientific notation and significant digits.  Worksheets and teacher lead learning activities. 
Deepen Understanding:

Use computation of area or circumference to demonstrate the need for significant digits…..how it changes the answer depending on the size of the numbers and extend that to even larger or way smaller numbers and the effect of rounding.
Find an article about DNA size and manipulate data about DNA.????????
Apply:

Analyze:

Culminating Products:

Student teams will present a digital product that I can use with other classes to promote the use of scientific notation and significant digits----or persuade other students of the need to study scientific notation and significant digits.(or other teachers)

or

Could be the poster about a subject provided by me to defend as others gallery walk.
Reflection and Summative Assessment:

Targeted Standards

Objectives

analyze precision and accuracy in measurement situations and determine number of significant digits
Student will be able to:

· use significant digits to Understand nanotechnology issues.

· Compute numbers with specific significant digits.
*recognize equivalent representations for the same number and generate them by decomposing and composing numbers, including scientific notation
Will identify the importance of using scientific notation.

SWBAT: compute scientific notation including operation on such numbers.

contribute to project teams to produce original works or solve problems.
SWBAT: work collaboratively with group members to produce a team project.
plan strategies to guide inquiry.

locate, organize, analyze, evaluate, synthesize, and ethically use information from a variety of sources and media. 

SWBAT: work with group to inquire into nanotechnology.

SWBAT:produce a digital document or presentation on  nanotechnology to let others know why scientific notation and significant digits.
Authentic Learning: SWBAT: produce a group digital document or presentation on  nanotechnology to persuade other students of the necessity of scientific notation and precision(significant digits).
Ethical, legal, societal issue project using research and position.(ethical issues of nanotechnology)
Do individual math activities to support concepts both math and nanotech.

	Accommodations for Differentiated Instruction

	
	Special Needs Students

	[image: image15.png]Describe accommodations and support for students, such as extra time for study,
adjusted learning objectives, modified assignments, grouping, assignment
calendars, adaptive technologies, and Support from specialists. List specific
resources you will use. Also describe modifications in how students express their
learning (for example, oral interview instead of a written test).





	
	Nonnative Speakers 


	[image: image16.png]Describe language support, such as English Language Learner (ELL) instruction
and tutoring from more abie bilingual students or community volunteers.

Describe adaptive materials, such as first-language texts, graphic organizers,
ilustrated texts, dual-language dictionaries, and translation tools. List specific
resources you will use. Describe modifications in how Students express their
learning, such as first language rather than English or an oral interview instead of
3 written test.





	
	Gifted/Talented Students
	[image: image17.png]Describe the various ways students may explore curriculum content, including
independent study, and various options through which students can demonstrate
or exhibit what they have learned, such as more challenging tasks, extensions
that require in-depth coverage, extended investigation in related topics of the
learmer's choice, and open-ended tasks or projects. List specific resources you
will use.





	Materials and Resources Required For Unit

	Technology – Hardware (Click boxes of all equipment needed)             


	 FORMCHECKBOX 
 Camera 

 FORMCHECKBOX 
 Computer(s) 

 FORMCHECKBOX 
 Digital Camera 

 FORMCHECKBOX 
 DVD Player

 FORMCHECKBOX 
 Internet Connection 
	 FORMCHECKBOX 
 Laser Disk

 FORMCHECKBOX 
 Printer 

 FORMCHECKBOX 
 Projection System 

 FORMCHECKBOX 
 Scanner 

 FORMCHECKBOX 
 Television 
	 FORMCHECKBOX 
 VCR 

 FORMCHECKBOX 
 Video Camera 

 FORMCHECKBOX 
 Video Conferencing Equip.

 FORMCHECKBOX 
 Other probes

	Technology – Software (Click boxes of all software needed.)

	 FORMCHECKBOX 
 Database/Spreadsheet 

 FORMCHECKBOX 
 Desktop Publishing 

 FORMCHECKBOX 
 E-mail Software

 FORMCHECKBOX 
 Encyclopedia on CD-ROM 
	 FORMCHECKBOX 
 Image Processing 

 FORMCHECKBOX 
 Internet Web Browser 

XMultimedia 


	 FORMCHECKBOX 
 Web Page Development 

 FORMCHECKBOX 
 Word Processing 

 FORMCHECKBOX 
 Other       


	Printed Materials
	[image: image18.png]Textbooks, curriculum guides, story books, lab manuals, reference materials,
and so forth



Article about the fear of not having enough future scientists.

	Supplies
	[image: image19.png]Essential items that have to be ordered or gathered to implement your unit
and are specific to the course of study. It is not necessary to include
everyday items that are common to all classrooms.






	Internet Resources
	[image: image20.png]Web addresses (URLs) that support the implementation of your unit




http://infocusmagazine.org/2.2/eng_nanotechnology.html
http://janus.astro.umd.edu/cgi-bin/astro/scinote.pl
http://news.rpi.edu/update.do?artcenterkey=265&setappvar=page(1)
http://illuminations.nctm.org/LessonDetail.aspx?id=L252
http://www.crnano.org/unbounding.htm
Falling behind article:

http://ezinearticles.com/?US-Falling-Behind-in-Math-and-Science---Is-This-the-Truth-Or-is-This-a-Scare-Tactic?&id=1383877
a nation at risk

http://www.edweek.org/ew/issues/a-nation-at-risk/
https://docs.google.com/a/bronaugh.k12.mo.us/viewer?a=v&pid=gmail&attid=0.1&thid=137510777714ce20&mt=application/vnd.ms-powerpoint&url=https://mail.google.com/mail/?ui%3D2%26ik%3Da75b4e1fa5%26view%3Datt%26th%3D137510777714ce20%26attid%3D0.1%26disp%3Dsafe%26realattid%3Df_h29383no0%26zw&sig=AHIEtbRiXDr3zpvMEb-oDmdTYNwPzmYQxA&pli=1


	Other Resources
	[image: image21.png]Field trips, experiments, guest speakers, mentors, other
students/classrooms, community members, parents, and so forth
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