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According to the National Science Foundation, minorities are underrepresented in the 
computer science and engineering college programs, and career fields.(NSF, ) The primary 
reasons are the lack of exposure which influences their interest in the fields, respectively. 
Minorities are not introduced to STEM career fields at an early age. The majority of their 
home environments do not afford them the opportunity to experience STEM activities, nor are 
values in this field instilled. Also, the schools they attend may lack the resources, or recently 
were exposed to the resources. “Studies report by instilling utility values, intrinsic values, and 
expectancies for success into young students, we may be able to further “pressurize” the 
STEM pipeline, thereby increasing the flow of minority students into STEM careers.” 
Moreover, schools can help bridge this gap by incorporating innovating science technologies 
and activities in the science classroom in primary school years. 

Summary

RET Research Activities 

Project Based Learning
Instructional Strategies

The instructional plan developed is designed to incorporate the 
RET research experiences and activities in the middle school 

content at significant points during the school year to align with 
the appropriate standards mandated by the Florida Department 
of Education. In each quarter, students will engage in a lesson 
that requires them to interact with a wireless sensor network. In 
addition to students conducting labs utilizing the sensor network, 
they will research college programs that study wireless network 
sensors, and careers that are involved with the invention and 

innovation of these sensors.

Instructional Plan

Conclusion
This research program has extended my knowledge of the 

engineering field. I have gained an insight on the importance of 
incorporating STEM lessons in the middle school classroom to 

not only enhance science instruction, but also inspire minorities 
to get involved in STEM.
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Motivating Minorities to Move into STEM: 
Exposing Students to Wireless Network Sensors in the Middle School Classroom

Photolithography
• Created a design for a mask using AutoCAD (computer software program)
• Fabricated the mask design using silicon based wafer (coated through wet oxidation)
• Photoresistor (Shipley), Spin coater, UV Mask Alignment machine

Fabricating Environmental Sensors
• Electroplating (carbon paste screen printed electrode, Bismuth Nitrate, Tin Chloride)
• Made an Alloy (BiNO3)(SnCl2) using a hotplate
• Photolithography (used to deposit parent design on electrode) (thick metal film)
• Evaporation & Sputtering (create thin metal film)
• Etching

Testing Environmental Sensors for Application
• Testing the sensor- measure current, potential, and resistance in the working line 

compared to the reference line. 
• Calibration 
• Selectivity and Sensitivity 
• Anodic Stripping Voltammetry

Cooperative Learning

Modeling

Current Events Direct Instruction

Generating and Testing Hypothesis

• Build a water 
sensor 
(engineering 
design challenge)

• The STEM career 
for me (Research 
paper, poster, and 
oral presentation)

• If I could build a 
sensor- Poster 
and Oral 
Presentation

• Investigation of 
Acids and Bases 
using a wireless 
pH sensor

• Investigation of thermal 
energy, temperature, 
and heat using a 
wireless temperature  
sensor

• If I could build a sensor-
Research and Reflection 
Paper

• Survey (STEM 
college program 
and/or career 
field)

• Scientific Tools 
(Sensor 
Introduction)

• Investigation of 
force and motion 
using a wireless 
smart car 

1st Quarter
(August-
September)

2nd Quarter
(October-

December)

4th Quarter 
(March-

May)

3rd Quarter 
(January-
March)
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