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Lesson Plan

e T
Summary ‘

The National Science Foundation funded a Research Experience for

Teachers (RET) program hosted by the University of Central Florida.

A note to the reader:

The lessons within this lesson plan are designed to be embedded
Research activities offered: in a space exploration unit. Prior to these lessons, students are
* Sensor fabrication expected be familiar with the following content:
* Coding through JAVA and C languages - History of space exploration

* Mobile Programming .. : :
: : o  Human limitations in space exploration
From the experience, the following activities were chosen to be S e e

implemented in the classroom: how to use solar plates
* Introduction to Photolithography “
 Thinking in code
 Conditional Statements
* |nternet of Things/Spinoffs
While rewarding for the teacher participants, the program is
designed to inspire students to pursue careers in STEM.

 Unit Pre-Test

and Scaling
* Photolithography Lab

e Quick Write reflection
about the day’s
activities

Research Activities

Day 2 Computer Programming
* Notes using

« “Computer Programming”
* Access

o Students work on an individual
block-coding assignment.

e Quick Write reflection about
the day's activities

Module 1: Design and Fabrication of Environmental Sensors
 Introduction to methods of photolithography
» Advantages and efficiency of scaling

* Etch a design on silicon wafer

* Detect heavy metals through electrode

Module 2: Interface and Testing
» Basics of Binary and Hexadecimal
 Truth tables, Conditional Statements,

Desi 4 host X o HTML P20UT=0x04; verbal conditional statement
° }
esigh and host a webpage using return 0;  Quick Write reflection about

} the day’s activities

Module 4: Mobile Programming
* Create Android apps using JAVA and XML ‘
* Connect Raspberry Pi to Android '

Day 4 Internet of Things /INASA Spinoffs
* Notes on Spinoffs & Internet of Things

« Students perform further research on other NASA
Spinoffs

 Unit Post-Test

Day 1 Sensors/Microchips

* Notes on Photolithography

& Loops
* Programming in the C-Language
* Introduction to MSP430 and Basys 2 boards ot meintvoiar (o
volatile unsigned int i;
WDTCTL = WDTPW | WDTHOLD;
Module 3: Software and Networking e o :
L o Day 3 Conditional Statement Practice
* Programming in Java ox *f;”{, 20000 o)
. . ox (1707 1<=200ah T « Notes on Conditional Statement
* Introduction to a Raspberry Pi HE(ELIN € 0x02)) OIeS on Condifional SIAlements
. o, peouroRag « Work in partners to creat
« Layers of OSI| Networking 1€(! (PLIN & 0x01)) . Partners 1o treate

4

- N
r Lessons Learned
This experience has offered me a wealth of knowledge in the field

of loT development. The following are areas in which my
knowledge was most enhanced:

* The fabrication of sensors and microchips
» Basic coding in JAVA and C

* Networking Architecture

* Applications of the Internet of Things

Participating In this program has allow@ lnternet ]
realize that | truly enjoying coding. process
A | L

melds logic and  creativity In a gr ]Ie.
-

Network

| intend to further 11}
science clgle enrich m .
well as my personal career. S

puter
as

Local storage

Local Processing ]

Sensors

Implementation Strategy

In Earth/Space Science, the standards require students to
understand how technology and space exploration affect Florida’s
economy. This additional loT unit explores the development of
technology from the hardware, through programming, and finally
to applications for NASA and consumer market spinoffs.

The lesson plan was designed with multiple means of presentation
and included the following learning strategies:

* Audio/Visual presentation
 Hands-on experience

* Written notes and reflection
* Fill-in-the-blank notes

* Peer-support activities
 Movement integration
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