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Introduction 

Robots are essential for the learning and educational process for Science, Technology, 

Engineering, and Mathematics’ (STEM) students and educators.  Learning about Robots 

enhanced the lessons in the classroom and improved students’ skills.  Providing educational 

Robots such as VEX IQ, LEGO Wedo 2.0, LEGO Mindstorms Education EV3, and TechTronics 

allowed students to appreciate the STEM field.  The goal for the proposal was to engage students 

in STEM using educational Robots. Students learned to work on the technology through hands-

on activities. 

 

In addition, there is an enormous need for graduates in the STEM fields. However, according to 

the US Department of Education (2016) and Landivar (2013) minorities and underrepresented 

students choose other fields instead of STEM majors as they enter college because they are not 

motivated enough or the subjects are too hard.  Hence, choosing a STEM major is influenced by 

high school science and math attainment, academic collaboration, financial aid availability, and 

opportunities students receive in college. 

 

To accomplish the Robotic project, the STEM team would need $45,049.46 to cover the 

expenses including shipment for the first school academic year in X High School. The type of 

Robots used would be the LEGO Mindstorms Education EV3 in the two STEM Computer 

Classrooms. The STEM computer class would be used because students need computers to 

download the software from LEGO website. Additionally, one Professional Development (PD) 

Leader, two teachers and four work-study students (the assistants) would be required to guide 

and trained students.  
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The LEGO Company would provide instructions manual, software, and safety guide for the 

Robots. The Robotic class is both challenging at first but enjoyable at the same time.  However, 

students would be empowered to express ideas effectively, creatively, and confidently.  

The vision is to engage and motivate students with STEM education by using Robots so that they 

can be the next scientists, technical innovators, mathematicians, and engineers. 

 

Description and Objectives   

LEGO Mindstorms Education EV3 is an educational tool that include materials intended to 

support diverse instruction method (LEGO, 2015). The Mindstorms EV3 has 551 pieces and cost 

$389.95 in a set. The pieces will be used to create a wonderful educational Robotic masterpiece 

from Tank Tracker to Lionlike crawler to Transformers. An instruction manual will be mailed 

and can be retrieved online.  The school will require 30 sets for both STEM classrooms.  Each 

class will have a teacher and two assistants, 15 sets for 30 students working in pairs, and 20 

computers. 

 

The goals and objectives for this high school projects will be to enhance and engage the STEM 

classes with hands-on activities that are fun, exciting, fulfilling, and challenging (Deal, 2001; & 

Emily Toh, Causo, Tzuo, Chen, & Yeo, 2016). The purpose is to encourage students, especially 

minorities and underrepresented students, to enrollment in STEM field when they start college.  

 

In addition, a PD Leader will train the two teachers during the Staff and Development Workshop 

in the Summer. The teachers will teach the four assistants on how to help students who have any 

instrument issues.  During the project, the teachers will properly instruct upcoming students the 
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procedure of using the Robots; students will use their creativity to build their own Robots with 

the provided software. The software will allow students to program, create, document, track 

progress, and edit their work.   In the end of this projects, students will feel fulfill and learn about 

STEM fields and computer science. 

 

Researches 

Flannery and Bers (2013), Lin et al (2012), and Emily Toh (2016) report that today's younger 

learners convey and communicate with bright ideas using different type of technology to build 

their own Robots. Furthermore, with the support of parents and teachers, students realized that 

educational Robots are a practical learning tool which guide students to build their own robots, 

and improved on inspiration, knowledge, and intellect skills. 

 

Mikropoulos (2013) reports that educational Robots as mindtools reflect more on the thinking 

aspect and intellectual perspective than the technical ability development. Deal (2001), Rusk et 

al (2008), and Lacey (2016) report that using robotic technology and concepts engaged youth 

with various interests.  In addition, robotics has different types of programmable gears such as 

LEGO Mindstorms that accomplish activities based on feedbacks from sensors. Robotics has 

become common in educational activities around the world; its incorporation in education 

improves critical-thinking and problem-solving skills.  

  

Finally, The US Education (2016) report shows that only 16% of American high school seniors 

are excellent in math and interested in a STEM career. This is the reason why implementing 
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Robots in education will help close the gaps for minorities and underrepresented student who 

want to major in STEM fields and computer science.  

 

Liability and Concern 

The LEGO company and school district are not responsible and liability for the Robotics 

damage; however, the company has a return policy for an emergency. The LEGO Mindstorms 

EV3 have smaller parts that needs to be assembled. Those parts can be a safety issues for 

students.  According to the New Jersey Division of Consumer Affair for Toy Safety (2016), 

choking is found to be the source of toy-related deaths.  Therefore, it is advised that teachers and 

their assistants be present at all time.  

 

Teachers will make sure that the parts do not come apart and kept secure; all packages such as 

plastic, cellophane, and foam will be disposed.  Additionally, students will inform the teachers 

and their assistants of any damage; put away their parts so that there is no tripping.   

 

The other concern about using Robots in the classroom is that it might replace teachers’ 

job.  Instead this might not be the case because having Robots in education might create high 

tech careers and make students to be involved and excited by learning (Robinson et al, 2010).  In 

addition, the concern is that security measures make it hard for teachers to integrate technology 

in the classroom.  

 

Another concern would be lead exposure.  Lead are very common in toys; its exposure can affect 

the physical and mental development of those affected.  Therefore, the school and teachers will 
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always make sure to keep a minimum to no lead exposure by always disinfecting and sanitizing 

all educational devices. 

Budgets 

As previously stated in the report, LEGO Mindstorms EV3 has 551 pieces and cost $389.95 a set 

(LEGO, 2015). The STEM team need 30 sets for the 60 students. Furthermore, the PD Leader, 

two teachers, and four work-study students will need to be compensated for their hard work and 

dedication (see detail in table below). The PD Leader will be compensated $5000 for the 

Workshop, the teachers will have $10,000 each, and the four assistants will have $2000 each for 

the school year for their contribution for the project.  

 

Table: Budgets for LEGO Mindstorms EV3 

 

CATEGORIES NUMBER PAYMENT EACH x NUMBER = TOTAL AMOUNT 

LEGO Mindstorms EV3 30 $389.95 x 30 = $11,698.50 

PD Leader 1 $5,000 x 1 = $5,000 

Teacher 2 $10,000 x 2 = $20,000 

Work-study student 4 $2,000 x 4 = $8,000 

Shipping and handling  $350.96 

   

Total  $45,049.46 

 

 

Conclusion 
 

Robots in Education are very essential and beneficial for the school, parents, educators, and 

students.  The main purpose is to motivate and engage our students in a positive and fun 

manner.  As a teacher, I want to personally thank you for your consideration of our Robots 

project.  Your time and effort is really appreciated in reading the proposal, and our group would 

be grateful for your support. 
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