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Overview of Proposal 

The After-school Teen Makerspace Initiative is a 16-week program, for middle school 

students aged 11-14 years, in which they can learn, explore, and interact with multiple forms of 

both digital and tangible technologies. This weekly hour and a half meeting will allow students 

the chance to explore many different kinds of technology and “hands-on” items as well as the 

opportunity use these items to learn, create, innovate and invent. The makerspace will provide a 

community of practice (CoP) in which students will share their passions, their knowledge, 

encourage one another, and work together to solve problems. (Lave & Wenger, 2016) Not only 

will students work with peers and adult facilitators, but they will have opportunities to engage in 

many different kinds of cutting edge makerspace activities such as: Ozobots, Arduino, E-textiles, 

coding with Scratch, 3D printers, Raspberry Pi, Chromebooks, Google Apps for Education, and 

robots. Students can participate in something they know about (or are experts at) and are 

passionate about, or they can try something completely new and different, with support from 

their peers as well as the adult facilitators. Makerspaces are meant for participants to drive their 

own passions and interests and learn through trial and error as well as collaboration from the 

group in which they are participating in.  

Makerspaces, while relatively new to schools, have been in existence in many different 

forms since humans have been on Earth. Creating tools to hunt, crafting animal hides into 

clothing, or painting on cave walls are all early forms of what we now call “making.” In recent 

years the combination of technology and “craft-like” activities has opened new ways for students 

to gain knowledge and skills. “In fact, makerspaces were recently identified as one of six 
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important developments in educational technology for K-12 education by the New Media 

Consortium (NMC) Horizon Report for 2015, which states, ‘Makerspaces are increasingly 

being looked to as a method for engaging learners in creative, higher-order problem-solving 

through hands-on design, construction, and iteration’ (p. 38). According to the New Media 

Consortium Report (2015), ‘makerspaces have the potential to effectively address the necessary 

skill sets for students in the 21st Century’  in areas they are interested in.” (Davis, 2016) Current 

research is showing that students who are exposed to makerspace activities during the middle 

school years are more likely to engage in, and enjoy, Science, Technology, Engineering, and 

Math (STEM) related courses, especially since the middle school years are a “critical time to 

engage and retain students interest in STEM. (Apple, Smith, Moon, & Revelle, 2016) Finally, 

this initiative hopes to excite, engage, and immerse middle school students in new challenges and 

to find and/or follow a passion which may inspire them towards an eventual STEM profession.  

Rationale for Importance 

The importance of this After-school Teen Makerspace Initiative are many. The plethora 

of advantages include engaging students in higher level Bloom’s activities, moving students 

from skill-based tasks to fluency, experiencing Next Generation Science Standards (NGSS) as 

they relate to real life issues, and working as a Community of Practice. (Lave & Wenger, 2016) 

They will develop, share, and gain confidence while they work as a group with a common goal.  

The expectation that all kinds of students, both academically and culturally diverse will 

be involved in the After-school Teen Makerspace Initiative experience. There variety of different 

activities, allow students to trying something new or work on something in depth that they have 

http://cdn.nmc.org/media/2015-nmc-horizon-report-k12-EN.pdf
http://cdn.nmc.org/media/2015-nmc-horizon-report-k12-EN.pdf
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already become passionate about. Students will come to the makerspace with differing levels of 

knowledge and skills which will potentially grow from knowledge to more of a fluency within 

their discipline. No matter where they function in Bloom’s taxonomy they will have constant 

opportunities to move through it gaining perseverance, problem-solving skills, and the ability to 

innovate and create. (Lynch, 2017) (Marzano, 2006)  

Working within makerspaces with different technologies, whether it is Ozobot, e-textiles, 

or programming, allows students opportunities to constantly be engaged. Working within the 

Community of Practice (Lave & Wenger, 2016) of the weekly makerspace allows for students to 

gain companionship and relationships that foster encouraging questioning, conversations, 

rethinking concepts that might not work, as well as “trial and error” and the ability to “fail in a 

safe space.” (Lynch, 2017)  The access to a wide variety of technology allows for rapid feedback 

so that revision is easier, encouraged and expected. These experiences allow students to build 

confidence in the process.  

There are a few current studies that are beginning to research the importance of how 

working within a makerspace culture aligns not only with the Next Generation Science Standards 

(NGSS), but a connection to it’s alignment with real-world lessons. When students are engaged 

in truly meaningful and connected lessons they are much more apt to get the most out of the 

lessons. A recent study by Tofel-Grehl, Fields, Searle, & Maahs-Fladung (2017) used maker 

technology (e-textiles) to teach one class about circuits, while the other class learned about 

circuits in the traditional way. They reported “significant differences favoring the e-textile 
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condition” and “increases in support both for science in the school context and for the pursuit of 

STEM-related careers.  

Communities of Practice (Lave & Wenger, 2016) - strengthen community ties, informal 

learning that transfers to improved academic performance, gains in many different skill levels, 

acquisition of knowledge, overall satisfaction (Galaleldin & Anis, 2017) 

 Systems-based proposal for implementation  

Implementation of the After-school Teen Makerspace Initiative would work best if it can 

be considered a part of the “ecosystem” of the school curriculum. Financial constraints for 

schools to add makerspaces, or work within the science curriculum to “add” makerspace would 

prove difficult and slow.  Problem or Project-based learning can be used by science classes, 

however, while it is on the “right track” the limitation of the school day would not do 

makerspaces, in their truest form, any justice. Part of the implementation would include contact 

with the student’s teachers (in STEM subjects specifically) to follow changes in science or math. 

As research is beginning to show (Tofel-Grehl, Fields, Searle, & Maahs-Fladung, 2017) the 

expectation would be that student interest and grades would improve. Over time this progression 

may encourage school curriculum in STEM subjects to reconsider how this model might benefit 

all students during the school day.  

As Zhao & Frank (2003) uses the metaphor of education as an ecosystem, the 

introduction of the new and innovative technologies that are offered in a makerspace initiative 

might be something that could be adapted, slowly and perhaps in parts, into the school 

curriculum.  Technology is dynamic and rapidly changing so the  makerspace initiative might be 
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an excellent place to see what their impact might within a smaller sample. This implementation 

would serve as “testing grounds” for a potentially larger audience. The impact that student could 

potentially have (realizing they are “trailblazers”) could have a powerful effect when they know 

their interaction could affect real change and have serious impact.  

Subsequently, the relationship of the makerspace initiative could greatly impact students 

as they are involved in the after-school club encouraging other students with their enthusiasm. 

Ultimately, the impact of the club could be a model for implementation as a regular part of a 

school-based curriculum to engage students in STEM based subjects. This systems view, as 

described by Zhao and Frank (2003), certainly embraces the “interrelatedness of people, tools, 

and process” which are definitely impacted by the use of a variety of different kinds of 

technology. 

Evaluation Plan 

Students will not be formally evaluated (given a grade or an end of the unit(s) 

assessment) since the measure of success with maker activities comes in many different forms. 

Standard tests would never be able to directly measure the impact of makerspaces but there are 

other ways to evaluate the success of students involved in makerspaces. A pre and post interest 

survey would be given. This would be more reflective of the skills that should be developed 

when involved in a makerspace. Those skills are presented in a recent article by Laura Busch 

(2018) titled How Should We Measure the Impact of Makerspaces? She presents three ways in 

which to “evaluate” the success (or failure) of student in the makerspace initiative.  
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Students involved in the initiative for 16-weeks should show improvements in design 

thinking, service learning, and 21st-century skills. The following three projects will serve to 

illustrate the success of the students involvement in makerspaces. 

Design thinking - students understand and can explain the process involved in how they 

got to their “product” whether it be a tangible object, or a computer code to make a game or app. 

The idea that the process is dynamic and involves a series of “trial and error” and that “failure” is 

necessary to get to the best design (which may be very different from the initial idea) is 

indication that students have embraced design thinking. This also shows that students have 

embraced a growth mindset. (Busch, 2018) 

 

 

 

 

 

  

     Students present the design thinking of their project (Busch, 2018) 

Service Learning is design thinking when “making” involves real life involvement for 

students. Often students are lead to help others, whether it is a larger community need or a 

something more personal, and this serves as the impetus to engage the student to find a solution. 
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Students build empathy as they work to help others with a specific solution. (Busch, 2018) When 

problems become personal students have a deeper sense of ownership. These projects could be 

making something as complicated as a prosthetic hand to assist someone or “making” bracelets 

from thread to sell to support a cause. When students have authentic reasons to “make” they have 

more buy-in. They too, are using the design process throughout.  

https://www.union.edu/news/stories/2017/06/life-changing-using-3d-printer-student-creates-prosthetic-limb-for-local-girl-.php 

21st-century skills are important to student futures as they prepare for any job. The 

following chart shows important skills in 2015 as they relate to the job market and the projected 

change as to what skills will be most in demand in 2020. These skills are not specific to any one 

https://www.union.edu/news/stories/2017/06/life-changing-using-3d-printer-student-creates-prosthetic-limb-for-local-girl-.php
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discipline so even if students do not choose STEM careers or professions, the skills that they take 

with them will serve them in any area in the future. (Busch, 2018) 

While there is no current standardized test that would show the successful involvement in 

a makerspace, students will be given a pre and post survey with questions related to design 

thinking, service learning, and attributes related to 21st-century skills.  
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Reflection on related class readings  

The After-school Teen Makerspace Initiative incorporates many of the concepts that have 

been researched and discussed in the Implementation and Evaluation of Curriculum course.  The 

premise of makerspaces and makerspace activities are very much in line with much of the 

learning through experience, constructionism, learning as a community, and schooling as an 

ecosystem.  

As early curriculum began to develop there were differing ideas about what appropriate 

curriculum would look like. The late 1800’s began to stray from the “universal, compulsory 

public education” (Gray, 2008) (Kliebard, 2004) which began to consider a experiential learning 

approach. Moving away from rote memorization to learning through experiences became part of 

the conversation of curriculum changes with Dewey’s philosophy.  Papert’s (2000) 

constructionism theory in which he posits that children learn when they can discover the answers 

themselves aligns with modern maker education. The article Three Approaches from Europe: 

Waldorf, Montessori, and Reggio Emilia (2002) offers ideas about progressive educational 

reform and educational alternatives from a scientist, philosophical view, attention to students 

with disabilities, and family-centered education, respectively. These viewpoints align with 

makerspace ideology even though the students are usually younger.  

Paulo Freire (Beckett, 2013) writes of marginalization but suggests that when teachers 

and students work together it creates a learning community, similar to what Lave & Wenger 

(2016) describe in their Communities of Practice. Finally, though certainly not exhaustively, 

makerspaces work as an ecosystem. Zhao & Frank (2003) offer the idea that schools, teachers, 
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and students are interdependent and learn and function as a system in which they all affect the 

others in some way.  

The After-school Teen Makerspace Initiative incorporates many of the concepts that have 

been researched and discussed in the Implementation and Evaluation of Curriculum course.  The 

philosophies and ideas of the men and women mentioned above have many similarities with the 

makerspaces dogma in with much of the learning is through experience, constructionism, 

learning as a community, and schooling as an ecosystem.  
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