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Introduction 

The Making the Future after-school enrichment 

program was funded by the Making the Future Grant 

from Cognizant, a U.S. based technology company. 

The grant was awarded to the STEAM Pueblo program 

at Colorado State University Extension in Pueblo 

County whereas, Pueblo County 4-H Foundation 

served as the fiscal agent for the $25,000 grant.  

 

Cognizant's Making the Future initiative was created to 

expand the interest and motivation of youth in STEM 

disciplines by supporting fun, hands-on learning 

opportunities. Through financial, in-kind and volunteer 

support Cognizant’s Making the Future After-School 

and Summer Program, seeks to develop 21st century 

skills like creativity, innovation, and collaboration that 

will support career development, expanding the 

potential for tomorrow's leaders in our global 

economy. (Cognizant, 2013) 

 

The goal of the Pueblo program was to create a mobile 

STEM/Maker program and host after-school and 

summer enrichment programs in Pueblo County. This 

paper focuses on the after-school collaboration with 

Pueblo City School District 60 to implement the 

mobile STEM/Maker programs at 4 schools over the 

2017 & 2018 school year. 

 

The program aimed to engage youth, 3rd to 8th grade 

with, in-depth science, technology, engineering and 

mathematics (STEM) learning through project-based 

art practice, focused on Making. Making is said to be at 

the intersection of art and science and the crossroads of 

technology and design (Russell, 2016). Each child 

completed a Maker project they brought home after 

completion of the program. Project tracks included, 

LED Hula Hoop or Light Saber construction, E-textiles 

using the Lily Pad, Cigar Box Guitars, and a class 

focused on 3D Technology, 3D Printing and Game 

Development. 

 

The programs were aimed to engage youth in hands-on 

STEM using project-based arts, and design thinking as 

the vehicle for making. The program supplies and 

snacks were free of charge for participating and 

enrolled youth. At-risk students were referred to the 

program by school counselors, teachers or the 

principal.  

 

The Making the Future after-school enrichment 

program engaged Pueblo youth in Maker Education 

projects that highlight learning by doing a 4-H motto 

and Maker Culture a project-based, design thinking, 

learning approach for STEM education. A mobile 

maker program was developed with tools and materials 

to support the program. Data were collected in the 

form of pre and post surveys to quantify STEM 

learning opportunities and changes in STEM interests 

by youth.  
 

Methods 

A paid Lead Maker Coach (former, Pueblo County 

STEAM Agent, Ms. Crayton) and non-student hourly 

Assistant Maker Coach co-instructed the program. A 4-

H AmeriCorps Member and 4-H Volunteers also 

offered expertise and mentorship to the youth 

programs.   

The program aimed to engage youth in STEM through 

project-based arts and making. Next Generation 

Science Standards were implemented into the lesson 

and program development. By employing the Three-

Dimensional Learning framework. 

The program also partnered with many community 

stakeholders, such as the Pueblo Library District, and 

the STEAM Punks 4-H Club and the local Recycling 

Center. The STEAM Punks 4-H youth supported the 

program by disassembling electronics donated to the 

recycling center, for use in our maker programs. This 

allowed us to access consumable resources and 

materials for free and spend limited grant money on 

the purchase reusable tools instead.  

Each program started with the kids eating snacks in a 

circle and sharing their projects or something they 

recently made, even a peanut butter sandwich. We 

played some name games with the youth each day so 

everyone could get acquainted. This circle up would 

end up becoming our incubation session later in the 

program, as each student shared the progress of their 



 

project. The youth discussed and shared design and 

engineering techniques for completing their projects 

and built a community around making and design that 

was inclusive of everyone and every skill level. They 

celebrated failures and supported each other in risk 

taking and collaboration to complete their projects.  

At the end of each program we had the kids clean up 

their work areas, picking up all the pieces of their 

project kits, and returning tools or supplies that were 

used. We had them clean up the floor and they had to 

sit quietly at their clean table, with their project kits 

stacked, to be excused and sign out. Then they would 

line up their book bags and we would play games such 

as Tag or Night at the Museum, until their parents 

picked them up. 

 

Pre and post surveys were collected from each after-

school session, post surveys were collected after 30 

contact hours. The surveys sought to determine 

knowledge increase, specifically STEM content that 

was delivered. Changes from pre and post survey 

measured the percentage of this knowledge increase 

and we refer to this as STEM Mastery. Surveys also 

sought to gain insight into attitudes and enthusiasm, 

changes for self-efficacy, in STEM disciplines, careers 

and interests. The surveys were multiple choice and 

short answers, with prompts for comments.  

Participants 

Youth were invited by their school counselors, 

principals or teachers to participate in the Making the 

Future after-school STEAM program. Participants 

were aged 8 years to 15 years old, in 3rd through 8th 

grade. Programs were offered over a 4-6-week 

duration, 2 to 3 days a week, 2 hours each session. 

Two of the four schools participating were Title 1 

schools, with a majority of low-income youth. Pueblo 

City School District 60 serves over 68% Latino and 

Hispanic youth at local schools.  

Program Attendance 

Youth were not required to attend the program, 

however enrollment and registration into the program 

was required. Participants signed themselves into and 

out of the program, daily. Attendance information was 

collected from program records, and contact hours 

were averaged from each session. Youth who missed 

more than three sessions were dropped from the 

course, unless there were extenuating circumstances.  

Program Overview 

A. 3D Printing and Game Design 

Making the Future after-school enrichment program 

was the first after-school program delivered and was 

focused on 3D printing and game design. The after-

school program introduced the middle school students 

to 3D and a variety of ways to create 3D assets, such as 

photogrammetry and spherical photography. The 

program delivered 30+ contact hours of STEM 

programming to 14 youth. 17 youth enrolled and 14 

youth completed the program, hosted from 4pm to 6pm 

Monday, Tuesday, Wednesday and Thursday for 4 

weeks. 

 

The youth used Tinkercad, an online easy-to-use three-

dimensional browser and cloud-based design 

application too to create 3D models.  Youth also 

learned some basic skills in Blender and Inventor, two 

additional 3D design software applications available to 

the youth on their school computers. 

 

Youth were introduced to panorama construction using 

Spherical Photography, a process using a digital SLR 

camera, with a specific camera mount for spherical 

photography called the Nodal Ninja. The youth learned 

to expose photos in a specific pattern to create the 

panorama images used for virtual reality. 

 

Youth explored the control the computer and 3D 

objects using the Leap Motion Controller and 

experienced some aspects of hand tracking in virtual 

reality. Youth worked in Scratch, a free programming 

language to create custom games, animations and 

stories, and explored a game building application 

called Hopscotch on the iPads. 

 

The program was successful with each youth 3D 

printing two of their designs and each creating a digital 

game, animation, environment or interactive VR from 

assets they created using Spherical Photography, 

Photogrammetry or 3D modeling software and/or 

found at 3D digital repositories.  

 

The youth were exposed to complex STEM concepts 

that crosscut multiple technologies and modalities. 

Youth commented on the most significant STEM skill 

they learned during the program, comments included, 

“taking tons of photos can make a 3D model” and “the 

x, y and z coordinates of 3D.” 

 

B. LED Hula Hoops and Light Sabers 

 
Our second after-school program was hosted at a local 

Elementary School. We had 14, fourth and fifth 

graders enrolled in the program, which took place in 

the makerspace of their school library. The Maker 

Coach and Assistant Maker Coach taught the after-



 

school enrichment program for two hours, three days a 

week. Youth constructed LED Hula Hoops and Light 

Sabers during this after-school enrichment session.  

The camp started by engaging the engineering design 

process, sketching designs and plans for the LED 

projects. Fig. 1, shows a youth who learned to measure 

and cut using hand and power tools.  

 

 
 

Fig. 1 Youth measuring and cutting tube for LED Light Saber in 

school library makerspace. 
 

The youth learned the difference between a parallel 

and series circuit, they learned to work with LED and 

basic electronics. Each youth was trained to solder 

their own LEDs and switches creating a custom circuit. 

They installed buttons and some 3D printed buttons to 

add to their saber handles.  

 

They took advantage of the opportunity to use the 3D 

printer to design components such as buttons and 

switches during the program. The youth were guided to 

play mindful games, such as the question game, to help 

them build a questioning mindset. When many of the 

youth started the program, they would say things such 

as, “I haven’t ever made anything.” After, learning to 

share each day their progress on making, they have 

become fully engaged in innovating ideas, to expand 

the potential of their projects.  

 

Several students, including several minority female 

youths became exceptionally well at soldering during 

this session. Fig. 2, Shows a young female student 

soldering her LED hula hoop circuit. 

 

 
 

Fig. 2 Young girl solders hula hoop circuit. 

 

This youth made exceptional progress on her hula hoop 

and started helping other students figure out their 

circuit designs, after she was the first to finish this 

project. Her attitude transformed the program and she 

became a mentor for the other young girls in the 

program.  

 

Another youth in the class who was clearly struggling 

with focusing on the project and tasks to complete it, 

overcame this challenge when he mastered a new skill. 

When he learned to solder and was given opportunity 

to help teach his classmates, to learn to solder, it 

transformed his learning experience. This youth ended 

up sitting in his seat for nearly an hour working on 

soldering his project.  His behavior issues seemed to 

disappear when he sat at the soldering station. He 

became deeply focused and developed soldering skills 

that one might consider professional, by the end of the 

program. This experience supported his learning, and 

allowed him to focus his energy, practicing his 

expertise when sharing his interest and talent in 

soldering with his peers. This focused positive 

behavior transferred to other learning situations, he sat 

down to learn how to use the snap circuit kits and build 

his LED glowing jar, with less angst, and a new 

willingness to try new tools and learn techniques. 

 

Two young girls who were having trouble connecting 

to the project and the other students, started to engage 

deeply in the use of the tools, and especially enjoyed 

modifying their sabers several times to perfect the 

glow of the LEDs in their tubes.   

 



 

Many of the kids finished their projects early so we 

had them build glowing jars or fairy jars using the 

LEDs, craft supplies and recycled glass jars. It was a 

great extra project, the kids loved making the jars, and 

it exposed them to additional opportunities to build 

with LED circuits.  

 

C. Electric Cigar Box Guitars 

Eight youth completed 30 contact hours of STEM 

learning at a local Title One Elementary School. The 

youth built electric cigar box guitars with piezo 

transducer microphones.  

 

Each program started with a group circle-up where the 

youth would discuss progress on their projects and 

solicit help from their peers. The youth learned to use 

hand and power tools, soldering and basic electronics 

tools, as well as wood burning and 3D Printing tools to 

create aesthetic features. The youth were able to 3D 

print their sound hole covers and paint their guitars, 

making each guitar unique. They built every aspect of 

their guitars, including shaping their guitar necks using 

a wrasp to shave the wood into a rounded shape. Fig. 3, 

shows a youth who measured her frets and then wood 

burned them into the neck of her guitar. 

 

 
 

Fig. 3 Young girl burns frets into guitar neck. 

 

The cigar boxes were donated from the Colorado 

Springs Stag Tobacconist, a local cigar shop. Youth 

enjoyed building their guitars and learning how to use 

tools safely and responsibly. Pre and Post survey 

evaluations show impacts were profound with this 

group. 

 

One of our AmeriCorps Members ended up serving 

with this program for more than half the program. She 

developed a nice working relationship with all of our 

at-risk youth. Her intervention with this youth 

specifically to finish the project, made great impacts on 

his self-esteem. He was able to complete his guitar and 

feel proud of his work. He confided in us that he was 

going to miss us he had developed such a bond with 

our program and staff, that he was sad the program was 

ending. The program ended on the last day with every 

youth completing their guitar. A lot of smiles shown 

below in Fig. 4, at one of our most at-risk and 

underserved schools in Pueblo. 

 

 
 

Fig. 4 Young girl solders hula hoop circuit. 

 

D. E-Textiles 

Another after-school program at a local school hosted 

17 youth in 30 contact hours of STEM programming. 

This program was focused on building projects 

included in the SparkFun Lilypad e-Textile Kits. The 

after-school program met three days a week (Monday, 

Tuesday and Wednesday) for 5 weeks. There was a 

mix of 4th and 5th graders in the program, so we placed 

their kit boxes randomly each class to mix up the tables 

and avoid any groups of rowdy friends forming.  

 

The project kit boxes included a nice manual so we had 

each youth take a turn reading a section of the 

introductions and directions to each project. The group 

followed along using the book to help get the next 

project started. The youth completed three projects 

during the course of the program, the first project was 

a felt pin with a small circuit made with conductive 

thread that illuminated one LED light. The second 

project was a felt mask with two layers of felt and 

multiple LED lights powered by a coin cell battery. 

The third project was a small plushy toy made with felt 

that had multiple LEDs that were controlled using a, e-

textile micro-controller with pushbuttons and switches 

that the youth sewed into their circuits using the 

conductive thread. The youth learned all kinds of 

electronics skills like how to create a circuit, how to fix 

a short circuit, the difference between open and closed 

circuits and how electronics are controlled with 

switches and buttons.  



 

 

They also learned how to sew, using regular and 

conductive thread. They learned how to make starting 

knots and how to sew a basic stitch. Some youth were 

able to learn a few stitch types and they took 

decorating their masks, badges or plushies (small 

stuffed animals) to the next level by adding sequins, 

fake gems, extra felt or eyeballs. They learned to use 

the glue gun to apply decorations to their projects. One 

young 4th grader worked really hard to make a 

Wolverine Mask and Plushy. Several girls made some 

aesthetically pleasing designs with their masks and 

plushies, utilizing color theory.  Fig. 5, Shows another 

5th grader made a Poseidon Plushy complete with 

crown, flowing white beard and staff.  

 

 
 

Fig. 5 Shows an E-Textile Poseidon Plushy. 

 

The last week of the program the vinyl cutter was 

introduced into the classroom and they were taught 

how to use the textile technology. They learned to 

format images for the cutter, weed out the vinyl cut 

designs and use the heat press. Some of the youth 

added mustaches onto their plushies and they used 

some extra felt to make vinyl pennant flags. 

 

The program made some real impacts for several of the 

youth. One youth in particular who was an English as a  

 

 

An English as a Second Language (ESL) Student had a 

lot of fun connecting with his classmates in a positive 

environment where he could be successful. Fig. 6, 

shows a youth mask project, with an aesthetically 

pleasing design created by the ESL student.  

 

 
 

Fig. 6, Youth showing off illuminated LED mask. 

 

This youth applied the gems to decorate the mask with 

great attention to design aesthetics. He was very proud 

of his stitching and his completed circuit.  

 

Another young boy had a serious behavior problem 

during the first several weeks of the camp, and became 

one of the best students, by the end of the camp. This 

youth became focused and worked on his projects 

completing them and troubleshooting his circuit 

design. The program really transformed him, and he 

was able to complete all of the projects and assist his 

younger sister in completing her projects. 

 

One of our minority female youth was the top scholar 

in the program, she was the only youth to score 100% 

on the post evaluation. She also completed all of her 

projects and contributed to the success of the class with 

her positive attitude. She blossomed as she started 

helping other students to complete their projects, by 

showing them sewing techniques or helping them 

problem solve their circuits.    

 
Conclusions and Limitations 

The impacts from the program were significant despite 

the challenges we faced at each school implementing 

the programs. Making the Future after-school 

enrichment served 55 youth with an average of 30 

contact hours of STEM enrichment through making. 

The programs focused on delivering quality STEM 

content through project-based arts, which employed 

the maker mindset.  The student’s response to the 

program was better than expected.  

The non-student hourly, paid Maker Coaches improved 

their coaching of the youth in making their projects. By 

engaging in regular circle up and group activities 

focused on the engineering design process. The youth 

were able to focus their attention, complete tasks and 



 

solve problems during the program with less 

interruptions after participating in the circle up design 

thinking activity.   

The % of STEM Mastery shown in Table 1 illustrates 

the percentage of student knowledge increase, 

specifically the STEM content, which was delivered, 

after 30 contact hours in the program.  

Table 1 Making the Future After-School STEM Mastery for 

School program. 

School Grades 
Title 1 
status 

% STEM Mastery 

1 6-8 Yes 21 

2 3-5 No 28.8 

3 3-5 Yes 56 

4 3-5 No 44.1 

 

Data collected, demonstrates greater impacts at the 3rd 

through 5th grade range. The title one elementary 

school had the most significant impacts from the 

program, but it also had the least number of students 

participating. Cross-case analysis would be needed to 

identify and quantify impacts, but preliminary data 

suggests that the program provided STEM learning 

opportunities for the youth, and potentially impacted 

their interests in STEM. Further studies are needed to 

identify any significant impacts.  

The results of this program demonstrate that the 4-H 

Making the Future Mobile STEAM/Maker program 

was an impactful community outreach program, 

utilizing land-grant university resources. Paul Hill 

(2015), suggests that Extension, through the land-grant 

system, can engage a new generation of 4-H youth in 

research-based STEM education by employing the 

Maker Movement. Borden, Perkins, & Hawkey, 2014 

argue that Extension and the land-grant system have 

been a vital part of the local communities’ economic 

development. As universities across the nation reflect 

on ways, they can better provide educational public 

outreach to their local communities, I would use them 

to consider implementing a mobile maker program. 

Partnering with industry to fund creative community 

outreach and programs, will better serve the university 

community by stimulating a vibrant community of 

making and entrepreneurship. Building an educational 

public outreach program focused on Making is a 

worthwhile endeavor for land-grant universities, and 

Extension is equipped the ability to engage a new 

generation of Makers across the nation.   
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