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Abstract - Around the world, primary and secondary 

schools are challenged to implement appropriate 

programs for their gifted and talented students.  In this 

paper, we present how our community's public school 

system and our college of engineering collaboratively 

developed and implemented a program on 

Nanotechnology for a group of forty 9-11 year olds on a 

completely self-sustaining basis. The program's 

objectives and outcomes are aligned with our state's 

Core Science and Academic Standards.  Modest student 

fees (US $30 per child) cover the training and salary for 

undergraduate students to serve as instructors, as well as 

the salary for the K-12 teachers/mentors to be present as 

additional support during the sessions.  After completing 

the program, the children met over 90% of the 

objectives.  Subjectively, the program was highly 

regarded by both parents and students.  Survey results 

from children who attended the program and their 

parents were 5.00/5.00 and 4.79/5.00, respectively. 

 

Index Terms - Gifted and Talented, K-12, Nanotechnology. 

INTRODUCTION 

Schools across the nation are struggling to implement 

appropriate programs for their gifted and talented students. 

State and local budget cuts complicate the development and 

delivery of these important programs. When the content of a 

gifted and talented program stretches beyond the training 

received by typical primary or secondary educators (such as 

the content presented in an Introduction to Nanotechnology), 

the implementation becomes even more difficult.  

Such non-traditional subject materials would stretch the 

abilities of most education professionals. Teachers would be 

required to develop a curriculum in an unfamiliar area and 

then present the information with confidence. Administrative 

personnel would need to select students to attend the 

program, process their enrollments, select appropriate 

faculty and classroom space, and fund the program within 

budgets that are already stretched. In this paper, the authors 

present an ongoing effort between their university and public 

school system to cooperatively develop such a program at 

the elementary level.  

The public school district provides the administration of 

the program, including the selection and enrollment of the 

elementary school children. They also reserve classroom 

space at a public school on three consecutive Saturday 

mornings. The administration also selects K-12 science 

teachers as mentors for the curriculum development.  

University faculty members develop the curriculum 

based upon their introductory engineering courses, using 

analogies and summaries to make the material 

understandable to elementary school children. The 

Introduction to Nanotechnology course introduces students 

to the concepts of nanotechnology and explores interesting 

topics in the area, such as how transistors are manufactured 

and used, how one- and two-dimensional objects behave 

differently than three dimensional objects, and why quantum 

wells are different from simple holes in the ground.  

Two undergraduate engineering students serve as the 

instructors for each Introduction to Nanotechnology class. 

University professors instruct them in the curriculum, and 

public school teachers and administrators train the 

undergraduates to manage their classrooms and interact 

effectively with elementary school students.  

In this paper, we explain how we developed and 

implemented the program on a completely self-sustaining 

basis. We identify how the program's objectives and 

outcomes were developed from the State of Indiana's Core 

Science Academic Standards. We explain the process used 

in developing our oral, written, and project-based 

assignments to assess the program's objectives and 

outcomes. We explain how we present technical material at 

a level that can be understood by elementary school children 

and how our undergraduate instructors are trained to deliver 

it with confidence. We explain the process used to recruit the 

undergraduate instructors, the reasons why the 

undergraduate instructors wanted to participate, and how 

additional undergraduate instructors could be recruited.  

Finally, we review the program's objective and subjective 

results.  

BACKGROUND OF PROGRAM 

Valparaiso Community Schools [1] includes eight 

elementary schools, two middle schools, and one high 

school.  The school corporation is highly regarded based on 

the results of the test scores from the Indiana State Test of 

Educational Progress (ISTEP) [2, 3] and by other No Child 

Left Behind [4] ranking systems.  However, the Valparaiso 

schools, like public schools across the country, are faced 
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with tight budget constraints and are exploring new ways to 

serve the children of the community. 

Representatives from the Valparaiso Community 

Schools and the faculty of Valparaiso University held an 

informal meeting to review the possibility of creating a 

program that would serve elementary gifted and talented 

students.  This collaborative session quickly became 

productive due to the openness and flexibility of both the 

university and public school participants.  Both parties 

agreed that the creation of a gifted and talented program 

would be beneficial to all the participants. 

Several constraints were discussed and resolved in the 

early stages of planning.  After reviewing the existing 

elementary school day, the varied schedules of the university 

students, and the availability of classroom space, we agreed 

that a Saturday morning program was the best approach.  We 

determined that the classes should be held on consecutive 

Saturday mornings to avoid special events or holidays on 

both the university and public school schedule.  The classes 

would be taught by undergraduate engineering students.  

They were two hours in length, from 9:00 am to 11:00 am on 

three consecutive Saturday mornings.  Because of the short 

term commitment, students were more likely to participate. 

ADMINISTRATION OF PROGRAM 

The program was offered to fourth and fifth grade students 

throughout Valparaiso.  The Valparaiso Community School 

Corporation was responsible for recruiting the students.  To 

qualify for participation, the students had to receive a score 

of “Pass Plus” on both the mathematics and language arts 

portion of the most recent ISTEP test.  The “Pass Plus” 

designation is the highest level of performance on this test.  

Approximately 9% of the Valparaiso School Corporation 

fourth and fifth grade students received a score of "Pass 

Plus" in both categories [3]. Letters mailed to parents of the 

qualified students informed them about the curriculum, the 

dates and times, and the cost of the program.  Approximately 

fifty percent of the invited students enrolled in the program. 

The school system selected a middle school as the site 

due to its classroom availability, its easy access for the 

students, and its central location within the community.  The 

Valparaiso School Corporation and the university faculty 

believed it was important to have a corporation employee 

present to assist in case of an emergency.  Therefore, the 

Valparaiso School Corporation hired a teacher from the 

middle school to be present during each of the three class 

sessions.   

Prior to the start of classes, the school system provided 

instructional sessions for the undergraduate instructors.  The 

undergraduates were taught what to expect from elementary 

aged students and, while not anticipated, how to deal with 

disruptive students.  Since the university instructors were 

employees of the school corporation, they were required to 

meet all of the school's employment requirements. They 

received standard school system training, including videos 

on sexual harassment and the dangers of blood borne 

pathogens.  The corporation also created class rosters and an 

emergency information package to ensure the safety of the 

students.  The university instructors were paid for this 

developmental training.  In addition, they were paid for five 

hours of work per week during the three-week sessions.  

Two hours were for class preparation during the week.  The 

other three hours were for class time on each Saturday (2 

hours of instruction with 30 minutes of pre-session prep 

work and post-session clean-up). 

 

ROLE OF THE COLLEGE OF ENGINEERING FACULTY 

The College of Engineering faculty member had three 

responsibilities.  First, the faculty member selected suitable 

undergraduate engineering students to serve as instructors 

for the gifted and talented program.  Next, the faculty 

member developed a nanotechnology curriculum, based 

upon our state's Core Science and Math Academic Standards 

[5-9], that would be accessible to gifted and talented 

students aged nine to eleven.  Finally, the faculty member 

trained the undergraduate engineering student instructors in 

the curriculum so that they could deliver the material 

confidently to the children. 

To find competent undergraduate student instructors, 

the faculty member began by sending an e-mail 

announcement to all sophomores (twenty-five students), 

juniors (twenty-students), and seniors (sixteen students) in 

the electrical and computer engineering program.  The e-

mail offered interested students the chance to learn about a 

program that would pay them to learn about nanotechnology.  

The e-mail invited all interested students to a thirty minute 

meeting to learn more about the opportunity.   

Of the sixty-one undergraduates, thirteen (21%) 

attended the informational meeting.  For the first twenty 

minutes, the assistant superintendent presented the new 

gifted and talented program.  The faculty member presented 

the scope of the nanotechnology lessons for approximately 

five minutes.  Finally, students were given the opportunity to 

ask questions.   

Following the meeting, the students were invited to 

officially petition to become instructors for the gifted and 

talented program.  Of the thirteen students who attended the 

meeting, ten of the students (77%) did so.  The three who 

did not apply had extra-curricular activities that would 

prohibit them from serving as instructors for the first 

sessions and asked to be considered for future sessions.   

The faculty member knew all ten applicants; all of them 

had been students in his classes for at least one semester.  He 

selected four instructors based upon their maturity and 

technical proficiency.  All six of the applicants who were not 

selected said that they would be willing to serve in future 

semesters. 

The faculty member then developed the nanotechnology 

curriculum.  He had worked and researched in the field of 

nanotechnology for over five years, so the topic was familiar 

to him.  He brainstormed a list of topics, then narrowed the 

list to twelve topics based upon the following criteria:   
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 The topics had to be relevant to today's  

  nanotechnology work. 

 The topics had to be teachable through 

 analogy- or activity-based instruction. 

 The topics had to be teachable in a time span of  

 30 minutes or less. 

 The topics had to address our state's Core  

 Science and Mathematics Academic Standards [5-9]. 

 

Once the twelve topics were selected, the faculty member 

arranged them in a logical progression so that they could be 

taught over the three week program. 

Finally, the faculty member met with the four 

undergraduate engineering instructors to develop an 

implementation plan for the twelve lessons.  The faculty 

member began by introducing the undergraduate instructors 

to the nanotechnology subjects.  Each of the undergraduate 

instructors received approximately six hours of 

nanotechnology instruction.  Next, the faculty member and 

the undergraduate instructors developed an outline for each 

two hour session.  From the outlines, everyone brainstormed 

potential analogies and activities to help the students grasp 

these new concepts.  For example, we used flowing water to 

simulate electrical current and LEGO constructions to 

mimic macroscopic versions of one-, two-, and three-

dimensional objects.  We then formalized these analogies 

and activities into lesson plans for each gifted and talented 

session.  The lesson plans included the session outlines, 

tentative time-tables, in-class assignments/handouts, letters 

to parents, and a list of required supplies. 

UNDERGRADUATE INSTRUCTORS'                                           

INTEREST IN THE PROGRAM 

The College of Engineering undergraduate student 

instructors also had three responsibilities in support of our 

program.  First, they had to learn the fundamental 

nanotechnology concepts that were being introduced to the 

gifted and talented students.  Next, they had to develop a 

lesson plan for each of the sessions.  Finally, they had to 

implement the lesson plans in a primary school environment. 

Nanotechnology is the study of materials and devices 

smaller than 100nm [10].  While the initial concepts and 

groundwork for nanotechnology were laid out in 1959 [11], 

it was not until the mid 1980's that the term was commonly 

understood [12].  However, more than twenty years later, 

nanotechnology is still a mostly inaccessible topic outside of 

research laboratories and graduate schools.  Most 

engineering undergraduates do not receive an introduction to 

this subject.   

Therefore, the first step in preparing the undergraduate 

instructors for the gifted and talented program was to 

introduce them to the field of nanotechnology.  This 

opportunity to learn about a topic beyond traditional 

undergraduate instruction was one of the reasons given by 

prospective undergraduate instructors for their interest in 

teaching the gifted and talented program.  As explained in 

the previous sections, this training (six hours in length) was 

given by the college of engineering faculty member and 

partially funded by the Valparaiso Community Schools 

Corporation. 

The undergraduate students saw their role as instructors 

in the gifted and talented program as an important bridge to 

the next generation of engineers.  Today's elementary 

students will be responsible for many major advances in the 

growing field of nanotechnology.  For example, the student 

instructors envision significant contributions in the field of 

medicine by those engineers and scientists who are 

proficient in these concepts.  It was remarkable to see their 

interest grow as they sought to spark the same interest in 

their young pupils. 

Thus, the challenge facing the undergraduate instructors 

was to take a complex topic, typically reserved for graduate 

students, and make it accessible to young minds.  The 

opportunity to develop an experiential learning platform for 

the gifted and talented program sparked their interests.  The 

undergraduate instructors developed a two-sided view of 

themselves as teachers - instructors and as role models.  

First, a competent teacher must be versatile, adapting to the 

many learning styles of the students.  The gifted and talented 

program taught the undergraduate instructors that 

transitioning from verbal and visual presentations to 

experiential learning demands planning and practice. 

Second, the undergraduate instructors saw themselves as 

role models.  When the undergraduate instructors displayed 

enthusiasm about nanotechnology, the students aspired to 

learn more. 

Finally, the undergraduate instructors saw a benefit for 

their own future engineering careers.  The process of initial 

study into nanotechnology, reviewing state academic 

standards, developing and implementing lesson plans, and 

performing a final analysis directly corresponds to the day-

to-day activities of engineers.  Engineers perform initial 

studies into a new topic or area, then review specifications 

and requirements similar to the academic standards.  Next, 

the engineer develops a design or plan and implements it.  

After completion, the results are analyzed to see what could 

be improved.  While they may or may not become 

professional teachers, the undergraduate instructors did 

practice important design process skills throughout the gifted 

and talented program.  Finally, the undergraduate students 

learned that they must effectively and efficiently 

communicate with others. The skills they have learned in 

teaching will help them to be stronger members of any 

engineering team. 

PREPARATION OF CLASSES 

The lessons were based on our state’s fourth through fifth 

grade Science and Mathematics Standards.  We adhered 

strictly to the individual standards but did not follow the 

specific sequence as illustrated in [5-9].  The sequence we 

used for the sessions was deemed to be a more logical flow 

for the nanotechnology concepts we were introducing. 

The professor and undergraduate instructors 

collaborated to create the analogy-based lessons.  They kept 
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the learning objectives in focus as they brainstormed.  

Teaching techniques varied to include movies, stories, 

student demonstrations, and manipulatives.  Group design 

projects were incorporated to build teamwork and 

communication between the students.  The fundamental 

approach was to provide a direct correlation between the 

activity and the nanotechnology concept.  Each lesson was 

presented to reflect and expand the students’ understanding. 

We ordered the lessons in a methodical learning 

sequence.  Each session was constrained to two hours, so 

each activity was allotted an approximate amount of time.  

(An extra activity was prepared for the end of each class, to 

be used if necessary.)  We then generated a list of required 

materials for each lesson.  We adjusted activities according 

to the physical restrictions of the classroom and material 

expenses.  The activities were then reviewed to determine if 

they would be best suited for group participation or for 

individual study. 

We developed handouts and worksheets to clearly 

explain the lessons.  For example, students learning about 

logic gates received a handout with the logic gates’ ANSI 

symbols and respective truth tables.  This aided students in 

the completion of combinational logic worksheets.  We 

constructed and tested additional circuit demonstrations.  

The undergraduate instructors divided the lessons 

according to their competence and preference.  They then 

reviewed their lessons and addressed any additional 

concerns, revising the lessons accordingly. 

IMPLEMENTATION OF CLASSES 

The Gifted and Talented Program was an opportunity for 

students from area schools to interact.  A name game or ice 

breaker was used to begin each class.  The undergraduate 

instructors then reviewed the key points from the previous 

class and explained their relationship to that day’s activity.   

It was critical to show the correlation between the contents 

of each class.  As the lessons are progressive, the students 

must understand prior concepts in order to fully understand 

the next lesson's material.  

The undergraduate instructors began delivering the 

prepared lessons, pausing for questions and comments.  By 

asking questions during their verbal presentations, the 

instructors required students to think both inductively and 

deductively about nanotechnology.      

In the middle of each two hour session, a short break 

was held.  During the break, one undergraduate instructor 

remained to rearrange the classroom and prepare for the next 

activity while the other supervised the students' use of the 

facilities.  

At the end of each session, the undergraduate instructors 

reviewed that day’s material.  High level questions were 

asked of the students to reinforce the most important 

concepts of the day.  The undergraduate instructors also 

polled the students on their favorite activity of the day.  

These favorites were taken into consideration for the 

planning of future sessions.  Finally, the undergraduate 

instructors walked the fourth and fifth graders to the building 

lobby to be picked up by their parents.  At that time, 

information sheets discussing the day's lessons and activities 

were distributed to the parents. 

EXAMPLE SESSION EXPERIENTIAL LEARNING TOPIC 

One of the nanotechnology devices introduced to the 

gifted and talented students in our program was the 

memristor [13].  While this device was first hypothesized in 

1971[14], it was only recently that it was first formally 

introduced to the engineering community [15].  Our 

challenge was to make this device accessible to nine and ten 

year olds. 

We began with an analogy lesson on Ohm's Law. A 

water demonstration provided a simple and effective 

comparison to describe voltage, resistance, and current.  One 

student volunteer held a clear, flexible tube, while another 

filled a pitcher with water.  The second student then poured 

the water into a funnel at the top of the tube, and a bucket 

caught the water.  A series of trials varying the tube size and 

altering the tube height was performed by the class of 

students.  Collectively, they determined the correlation 

between tube height and voltage, tube diameter and 

conductance (1/resistance), and the flow of water and 

current.  The water demonstration took approximately five 

minutes.   

This demonstration was the gateway to a succession of 

design projects.  The students were given small hobby 

electronic kits.  They were then asked to create various 

circuits using only batteries, resistors, and an LED and to 

vary the LED’s brightness. Each design had restrictions, 

specified by the undergraduate instructors. For example, in 

one design, students were asked to brightly light the LED 

while using a large (10K) resistor. From the water 

demonstration and their own deductive reasoning, the 

students realized that they needed to use more batteries in 

series (to obtain a higher voltage). Minimal assistance from 

the undergraduate instructors was necessary.  The design 

experiments were conducted over approximately 10 minutes. 

After completing the designs, the students were 

officially introduced to Ohm’s Law.  A worksheet of 

incomplete equations was then distributed for the students to 

solve.  The worksheets were all completed within five 

minutes.  In total, the three activities took twenty minutes 

and provided a physical analogy to Ohm's Law, direct 

observation of Ohm's Law, and a mathematical description 

of Ohm's Law.   

At this point, the undergraduate instructors were 

prepared to introduce memristors to the students.  An 

introduction to the operation and fabrication of memristors 

could take hours, but the goal was to introduce the students 

to their fundamental behavior and a potential application in 

ten minutes. 

The students were asked to build two final electrical 

circuits using batteries, resistors, and LEDs.  The circuits 

were simple resistor dividers (see Figure 1).   
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FIGURE 1 

CIRCUITS BUILT BY FOURTH AND FIFTH GRADE STUDENTS TO 

ILLUSTRATE THE BEHAVIOR AND APPLICATION OF 
MEMRISTORS IN MEMORIES. 

 

Depending on the resistor divider's intermediate node 

voltage, one LED was on and the other off.  The students 

were taught that the lit LED could represent a logic '1' value 

(TRUE) and the unlit LED, a logic '0' value (FALSE).  An 

unaltered circuit would keep these LEDs in their respective 

state - a simple memory.   

The students were then instructed to change the resistor 

values in the resistor divider to change the memory value.  

The undergraduate instructors then explained that this was 

the fundamental concept behind a memristor, a resistor 

whose value could be changed but would be "remembered" 

after the change was made. 

While this simple analogy can only be taken so far, the 

same could be said for all analogies.  Still, in a mere thirty 

minutes, the 9 and 10 year olds were led through four 

distinct exercises from water flow, to electrical current and 

resistance, to Ohm's Law, and finally to memristors.  They 

now knew more about memristors than most engineering 

undergraduates and demonstrated their proficiency in several 

Science and Mathematics Standards.  

It not our intention in this paper to review every lesson 

we presented.  Rather, we wanted to introduce the process 

by which we created our cooperative education program.  

However, in the interest of completeness, Table 1 lists the 

topics we covered and the process by which they were 

introduced. 

EVALUATION OF PROGRAM 

Throughout the program, the students' progress was 

evaluated by the undergraduate instructors. These 

evaluations were performed in one of two ways: 

 

 Successful completion of partner/class projects and 

activities and answering verbal questions from the 

undergraduate instructor. 

 Successful completion of individual in-session 

worksheets. 

 

 
TABLE 1 

SUMMARY OF NANOTECHNOLOGY LESSONS 

#

1 Semiconductor physics - Analogies are made with spiders and spider webs

2 MOSFETs - Analogies are made with circuits with magnets

3 Digital Logic (AND, OR, NOT) - Logic gates build facts into short stories

4 MUX and XOR - Logic gates to build more complex short stories

5 Quantization of energy and matter - Legos as fundamental building blocks

6 1, 2, and 3-D objects - Lego creations imitate 1, 2, and 3-D objects

7 Circuits - Construction of circuits with mechanical switches

8 Quantum wells and memory - Role playing electrons, ping pong balls in cups

9 Ohm's Law - Water (current), pipes (resistance), and pumps (voltage sources)

10 Memristors - Water analogy, building circuits with potentiometers

11 Power - Electrical and mechanical, transducers, generators, and motors

12 Micromachines and Nanorobots - Brainstorming, build your own invention

13 Scanning Tunneling Electron Microscopes - Ohm's Law, topographical maps

Nanotechnology Topic and Lesson

 
 

For example, in another session, the students were 

introduced to the topic of quantum wells and tunneling.  The 

applicable Math and Science standards are shown in Table 2.  

The specific objectives for this topic were: 

 
TABLE 2 

MATH AND SCIENCE STANDARDS FOR MEMRISTOR SESSION 

Standard                                Description

Solve problems involving multiplication and division of any

whole numbers.

Ma.5.3.1 Use a variable to represent an unknown number.

Write simple algebraic expressions in one or two variables

and evaluate them by substitution.

Analyze problems by identifying relationships, telling 

relevant from irrelevant information, sequencing and 

prioritizing Information, and observing patterns.

Multiply and divide whole numbers mentally, on paper, and

with a calculator.

Recognize when and describe that comparisons might not

 be accurate because some of the conditions are not kept

the same.

Show that mathematical statements using symbols may be 

true only when the symbols are replaced by certain 

numbers.

Explain that predictions can be based on what is known

about the past, assuming that conditions are similar.

Ma.5.2.1

Sci.5.5.2

Sci.5.5.7

Ma.5.3.2

Ma.5.7.1

Sci.5.2.1

Sci.5.2.8

 
 

 The students will be able to understand the basic 

concepts and functions of quantum wells and 

tunneling. 

 Students will be able to relate the concepts of memory 

and logic gates to an electron in a quantum well. 

 

To teach the first objective, the undergraduate instructors 

asked the students to role-play as electrons confined inside a 

one-dimensional well.  We rearranged desks to form a long, 

narrow path that students could walk.  We placed additional 

desks at the ends of the path to simulate the quantum well's 

walls (see Figure 2).   
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FIGURE 2 

CONFIGURATION OF DESKS FOR STUDENTS TO ROLE PLAY 

ELECTRONS IN QUANTUM WELL SESSION. 

 

Each student had the opportunity to pretend to be an electron 

bound between the walls of the quantum well.  During each 

student's turn, the undergraduate instructor asked questions 

about quantum wells and the possibility of tunneling out of 

the well by tunneling under the quantum wall desks.  

Through this method, the undergraduate instructors sought 

to achieve a class average assessment of more than 80%.  If 

the students had difficulty grasping the objective concepts, 

they received additional verbal instruction from the 

undergraduate instructors before they were re-questioned. 

A separate lesson on digital logic supported Science 

Standard 6.7, “[Students] recognize that many systems have 

feedback mechanisms that limit changes.” The AND, OR, 

NOT, and exclusive OR gates were presented to the 

students.  An instructor described the set of rules associated 

with the gates and created examples on the board, discussing 

outcomes of each possible combination of inputs. The 

students were then given worksheets varying in difficulty to 

test their understanding of logic gates. The inputs to the 

logic gates were statements as shown in Figure 3. Two 

students could have different outputs, but still perform the 

operations properly.  The instructors checked each student's 

worksheets to assess their understanding. 
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FIGURE 3 

EXAMPLE OF SIMPLE COMBINATIONAL LOGIC  

EVALUATED  BY STUDENTS 

 

Next, students divided into groups to build circuits with 

mechanical switches to implement the logic gates.  For 

example, two switches in series must both be closed to light 

an LED and implement an AND gate.  Similarly, two 

switches in parallel could represent an OR gate (only one 

was required to be closed to light the LED.)  Groups 

collaborated to meet the circuit requirements for the logic 

gates. Students presented their completed circuits to an 

instructor validated their understanding of logic gates’ 

operations. Once the instructors were was confident that the 

class average assessment for the partner/class activities was 

more than 80%, the students would return to their desks. 

When appropriate, they the students would then be 

given a short worksheet to assess their understanding of the 

material.  The students worked individually on the 

worksheets, which they were expected to finish in about five 

minutes.  Questions on the Worksheets could be in any 

various formats:  true/false, calculation, or short answer.  We 

developed more than twenty of these worksheets.  Most 

worksheet results showed that more than 90% of the students 

met all of the objectives for each lesson.  The lowest 

objective result we achieved was 70% on an advanced 

Boolean logic lesson concerning exclusive OR-gates.  While 

some of the introductory objectives scored a 100% 

achievement, the average for all twenty worksheets was 

approximately 92%.  Exact values of all the tests were not 

recorded by the undergraduate instructors; the students were 

moved to the next activity quickly and there was not 

sufficient time during the two hour sessions to stop and 

record final data.  The students were allowed to take their 

work home at the end of each session. 

Finally, at the end of the program, students and parents 

received a feedback form and a stamped envelope to return 

their comments to the school system.  Sixty-seven percent of 

the surveys were returned. 

Each survey asked the parents and children to respond 

to questions with a score from one (worst score) to five (best 

score).  We asked the children if the content of the class was 

interesting to them; all of the children responded with a 

score of five.  We asked the parents three questions: 

 

 How would you rate your child's experience? 

 Were you satisfied with the $30 fee? 

 Would you recommend the program to a friend? 

 

The average score on the first question was 4.79, with a low 

score of 4.  The average score on the second question was 

4.83, with a low score of 3.  All of the parental responses 

scored the last question as a 5. 

CONCLUSION 

The success of the Introduction to Nanotechnology program 

was the culmination of the partnership between the public 

school corporation and the college of engineering.   

Facilitated by undergraduate instructors, the program created 

an opportunity for academic growth for nine- and ten-year 

old students. We enlisted our state's Core Science and 

Mathematics Academic Standards in an experiential 

program and achieved a success rate of over 90% in the 

intended objectives.  The necessity and importance of this 

program can be seen in the enthusiasm of the students and 

the continuous support from their parents.  This self-

sustaining program effectively and efficiently introduces 

young students to the discoveries of Nanotechnology while 

providing additional learning opportunities to the 

undergraduate instructors. 
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