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Overall Mission/Objective: 
Provide pre-college teachers 
hands-on learning 
opportunities to develop 
science projects by integrating 
mechanisms, sensors, 
actuators, electronics, and 
microcontrollers thereby 
enhancing their STEM 
experience and enabling them 
to stimulate their students’
interest in STEM disciplines.
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Static Equilibrium

The Smart Road

Catch Me If You Can

The Physics of Projectile Motion

The Ro-Boe-Clock

2003 SMART Projects by Teachers



Light Refraction

Periodic Motion
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Heat Conduction

Light Reflection 

2003 SMART Projects by 
Mechatronics/Process Control Laboratory



Quantum Leap

2004 SMART Projects—I

The SMART Weather Balloon

Teachers: Ronald Occhiogrosso

Lennox Henry

Teachers: Amanda Gunning

Ram Avni

Teachers: Michael G. Koumoullos

Robert H. Winston

The SMART Intersection

Light bulb
Mechanical Relay
IR Phototransistor
IR LEDKey Parts:

LEDs
Photoresistor
ServomotorKey Parts:

Radio Controlled Balloon
Parallax Homework Board
Temperature/Humidity Sensor Key Parts:



Velocity Monitoring 
via Magnetic Interaction

2004 SMART Projects—II
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Matlab-Based Graphical User Interface Development 
for PIC Microcontroller Projects

Sang-Hoon Lee, Yang-Fang Li, and Vikram Kapila

Department of Mechanical, Aerospace, and Manufacturing Engineering

Polytechnic University, Brooklyn, NY 11201

This paper presents the serial communication capability of PIC microcontrollers and the Matlab 
software along with graphical design tools of Matlab to create a Matlab-based graphical user 
interface (GUI) environment for PIC microcontroller projects. Three examples are included to 
illustrate that the integration of low-cost PIC microcontrollers with the Matlab-based GUI 
environment allows data acquisition, data processing, data visualization, and control. 

Pentium class PC
DB-9 serial cable

PIC development 
board

Simulink block diagram used for PIC to 
PC serial communication

Unfiltered and Filtered plot of ADC 

Simulink block diagram used for bi-directional serial 
communication between PIC and PC 

Plot of angle of refraction vs. light sensor output



Hong Wong and Vikram Kapila 

Department of Mechanical, Aerospace, and Manufacturing Engineering 

Polytechnic University, Brooklyn, NY 11201

This paper presents an approach to perform position 
control of a DC motor experimental setup via the 
Internet. A main component of this setup is an 
embedded server microcontroller interfaced to the 
motor. A remote client computer communicates with 
the server to facilitate remote interaction with the 
motor. The embedded server is based on Dallas 
Semiconductor’s Tiny Internet Interface (TINI) 
microcontroller platform. 

DC motor test-bed TINI Microcontroller
Java applet GUI screen capture 

Methods of interaction between remote web-client PC 
and TINI microcontroller 

Internet-Based Remote Control of a DC Motor
using an Embedded Ethernet Microcontroller



SMART Teachers’ Accomplishments
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The Christa McAuliffe School

Marlene 
McGarrity

$1,600
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SMART Project Evaluation Results—I

131.6

66

29.2

18.6

117.6

51.6

Improvement 
(%)

88 

88

69.3 

76.5 

81.4 

77.3 

Post 
(%)

38 

53

53.7 

64.5 

37.4 

51 

Pre 
(%)

2003 2004

186.597.734.1Hands-on project

19.370.559.1
Electro-mechanical 
systems modeling

64.184.551.5Actuators

77.382.146.3Sensors

173.785.431.2Microcontroller

887539.9Electric/electronics

Improvement 
(%)

Post 
(%)

Pre 
(%)

Topics

Self-Perception Survey

70.0

54.2

69.3

57.3

Average 
(%)

2004

2003

Year

Post-Quiz
29.1

Pre-Quiz

Post-Quiz
20.9

Pre-Quiz

Improvement 
(%)

Quizzes

Pre- and Post-Project Technical Quizzes

For both years, the pre- and post-project 
quizzes contained the same 30 multiple-
choice questions, ordered differently. Next, 
to evaluate the participants’ self-
perception of familiarity with topics in 
mechatronics, we conducted a pre- and 
post-project survey. 



SMART Project Evaluation Results—II

Program Effectiveness Survey

Result (%)

100

98

90

85

93

100

98

2003

91Will you recommend the RET program to your teacher colleagues?

87
As a professional development program for teachers, how would 
you rate the RET program in which you participated?

80
I increased my knowledge of careers that utilize science, 
mathematics, engineering, or technology

80
I expanded my knowledge of how to use technology and computers 
in my teaching

91
I learned about innovative ways to use standard materials and 
equipment in my field

86
I became familiar with new materials and equipment that I can use 
in my teaching

89
I gained greater understanding of the applications of science, 
technology, engineering, or mathematics in everyday life

2004
Project Environment

A program effectiveness survey, conducted at the end of the project, elicited teachers’ reactions 
to the types of experiences they had during the program. As evidenced from table, results of 
this were highly positive, with scores ranging from 80% to 100%.
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NY1 and WABC

Dissemination—II



Dissemination—III



Dissemination—IV
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