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As an Israeli citizen, Leah was required to serve in the Israeli Army. Prior to 

entering the military, Leah volunteered for Israel’s social services for 1 year as an 

outdoor team-building instructor, guiding groups of people through nature. “I did this 

because of my big passion [for] nature and [for] being outdoors and really getting to 

know the nature from the source and the roots and then to bring this knowledge to other 

people.” 

Creativity 

Creativity featured in all three cases. Jaffer even lovingly expressed jealously over 

Leah’s creativity. In Chaeli’s case, her grandfather talked about her creativity as he 

shared about watching her perform in the theater. Lily also beamed about Chaeli’s 

creativity, as she urged Chaeli to talk about her LEGOS® exclaiming to her daughter, 

“You are so creative!” In response, Chaeli described how she designed a remodel of her 

house to accommodate her soon-to-be-born baby sister. She picked up a pencil and paper 

and sketched the layout of her house and redrew elements of her redesign to explain it. 

Chaeli also played violin, designed a ceiling-to-floor set piece for her school play in 

which she acted, designed pillows in her school makerspace, and sang with her school 

choir. In designing her eco-innovation, she made a three-dimensional model with the 

materials the camp supplied. Often after school, Chaeli could be found creating things in 

her school’s makerspace. 

Elisha’s mother also gushed about her son’s creativity. Hannah reported that he 

“was very creative” and told stories of some of his creative activities as a child. For 

example, when he received his first camera, he created a slide show for her Jewish 

women’s organization. When he was at a piano, he would play it and make up melodies. 
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Although he never had lessons, he would create tunes and then teach other children how 

to play them.  

In reflecting upon his youth, Elisha recalled loving comic books because they 

were filled with imaginative scientific stories and superpowers, which, he surmised, 

fueled his imagination. Elisha’s creativity served him as a burgeoning eco-innovator 

when he started sketching his solutions to wean the United States off oil. He first 

sketched a solar-powered car and then an underwater wave machine to collect wave 

power.  

Leah’s creativity blossomed in high school under the continual nurturance of her 

design program.  At university, Leah invested further in her creative skills by majoring in 

design. Upon graduation, she chose to be a freelance designer instead of a corporate 

employee so she could have the freedom to choose her projects and maintain her 

commitment to sustainable design.  

Throughout her career as a designer, Leah has felt a great sense of passion and 

purpose for her creative work because she has consistently chosen projects that improve 

life for people. She credited McDonough and Braungart’s (2002) Cradle to Cradle design 

philosophy for providing the foundation for her earth-conscious design decisions.  

Cross-Cultural Experiences 

Jaffer, Leah, and Elisha had significant cross-cultural experiences that informed 

their lives as eco-innovators.  

Elisha’s cross-cultural experiences. Elisha’s cross-cultural experiences started 

when he was young, living in two countries and then in two distinct household types as 

an adolescent. As part of his role as leader of his organization, Elisha speaks with heads 
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of state and brokers deals with nations particularly in the continent of Africa. He noted 

that his childhood civil disobedience training helped him have courage during a few 

harrowing circumstances he encountered while engaging with communities that did not 

have an energy infrastructure but had an empowered and weaponized milieu of 

corruption: “I found myself to be a relatively hopeful person dealing with some of the 

toughest places on the planet. And you meet the people and you see why. You meet the 

people on the ground.” The hope and purpose Elisha experienced from his cross-cultural 

experiences outshined any apparent risks.  

Leah’s cross-cultural experiences. Studying and living as a designer opened 

cross-cultural experiences for Leah. Through design, she gained opportunities to work 

with Palestinians, as well as different groups of people within Israel. Those experiences 

prepared her for her greatest-yet cross-cultural endeavor—moving to the United States 

for the summer to work with the cohort of half Palestinians and half Israelis, where she 

teamed with Jaffer. 

Jaffer’s cross-cultural experiences. Jaffer’s first major cross-cultural experience 

to Israel caused significant disequilibrium in his understanding of the Middle East. That 

experience opened him to understanding that the world was much more complex than he 

had previously thought and activated his critical thinking, listening, and empathy skills. 

His subsequent cross-cultural pursuits continued to open opportunities for him.  

Jaffer’s perspective continually evolved as a natural consequence of seizing 

opportunities to participate in programs that required him to live abroad. When Jaffer 

moved to Israel to attend the water management program, he was immersed in a 
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completely different culture. It opened his eyes to things he had not known. That 

disequilibrium seemed to lead to a transformative period of psychosocial growth:  

I was very, very exposed. My core beliefs were very, very much 

challenged. [There were] things that I started to learn about from zero: 

things like all that military service is mandatory for all Israeli civilians, 

especially Israeli men; things like about the Holocaust, for instance. I 

didn’t learn about it in school, the same way that Israelis do not learn 

about Nakba in school. Looking at some dates in the calendar where they 

mean two different things for two different people. And that was—that 

really struck me so much and that made me really question, so what are 

the facts?  

So, facts became questionable to me, and that’s not easy because 

we usually like to be anchored to facts. So, we feel that there is something 

that we can, you know, have us stable. And when you question those facts, 

you’re actually questioning your stability and inner peace as a result. So, 

but being there in Israel, for . . . I lived there for about a year and a 

half. . . .  

I learned so much about myself. Even the simple things like how 

you can have an argument; how can you talk to people; how can you 

convince people of your idea. And it’s not about convincing them, it’s 

about understanding. So how you can share your story and how you can be 

open to hear others’ stories. I know in theory this sounds very easy, but 

like going through that is never an easy thing to do. And it requires a lot of 
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energy, in my opinion. And I think the biggest challenge there is that when 

you actually go back home, to where you come from, and then you find 

yourself to be a different person. And then you start asking yourself, “Who 

are you?” and “Who am I?” and “What is my identity, now?” And “Did I 

change? What happened to me?” These are not easy questions to ask. And 

finally, an answer for that may take up to years. 

After that period, Jaffer continued to gain cross-cultural experiences by working 

with the Bedouins, moving to the United States for the Fulbright, volunteering in 

Guatemala with Engineers Without Borders, living in Germany, and then returning to the 

United States for the IFP. With each new cross-cultural experience, he gained knowledge, 

experiences, a broader and deeper understanding of the scientific and geopolitical 

systems at play in relationship to water, and increased capacity for empathy for the 

different peoples of the world. As Malia described, “He definitely has empathy for people 

and cultures. . . . Empathy is a very strong presence with Jaffer.” 

Findings 

The three cases examined the lives of four eco-innovators from a variety of 

informed perspectives. In exploring the quintain, all three cases were considered as a 

whole to discern what the entire body of cases revealed about the lives of eco-innovators. 

Through analyzing the quintain, some unifying themes emerged. The themes were 

synthesized to develop the following 11 findings. Some findings answered more than one 

guiding question. The three guiding questions for this study were:  
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1. What do people who have produced ecological innovations, and others associated 

with them, report as the critical experiences, factors, and conditions in their 

development as ecological innovators? 

2. What factors and conditions do ecological innovators suggest can inspire 

ecological innovation among their peers and young people? 

3. What pathways towards ecological innovation and common experiences, factors, 

or conditions emerge from the stories of ecological innovators?  

Given the crossover, Table 10 displays the findings in connection to the specific 

guiding research questions they answer, as well as which cases contributed to that 

finding. The findings, along with some explanatory content for each, follow Table 10.  

Through the voices of people interviewed and the supplemental data, the three 

cases revealed a plethora of critical experiences, factors, and conditions that occurred in 

the lives of the eco-innovators that answered the first research question. These factors and 

conditions are represented in Findings 1 through 10. Findings 7, 8, 9, and 10 also 

answered the second research question, aimed at the eco-innovators’ suggestions to 

promote increased ecological innovation among their peers and in society. Findings 10 

and 11 answered the third research question, revealing distinct pathways towards eco-

innovation. As a unified whole, the quintain revealed the following 11 findings.  

Findings: The Eco-Innovators in this Study: 

1. Had sustained, immersive, and tactile exposure to scientific exploration in and out 

of school.  

The exposure began when the eco-innovators were in early childhood. In the lives 

of three eco-innovators, exposure was a feature of a personal attachment to a family 
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member. All four eco-innovators benefitted from rich experiences in the sciences. Chaeli, 

Leah, and Elisha had this rich exposure to nature and science before kindergarten. Jaffer 

reported not having much exposure to nature throughout his growing-up years; however, 

his early childhood experience consisted of tinkering with his father and learning how to 

solve algebraic equations manually with cubes. Jaffer shared that his rich, immersive, 

tactile exposure to water engineering started in his university years and built from that 

point. 

 

Table 10. Visual Representation of Research Questions Each Finding Answered and 

Cases that Contributed to the Finding 

Finding 
Guiding research 

question (RQ) 

Case 

 RQ1 RQ2 RQ3 Chaeli  Elisha Jaffer and Leah 

1 X   X X X 

2 X   X X X 

3 X   X X X 

4 X   X X X 

5 X   X X X 

6 X   X X X 

7 X X  X X X 

8 X X  X X X 

9 X X  X X X 

10 X X X X  X 

11   X X X X 
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2. Internalized beliefs and perspectives over time that oriented them towards 

stewardship of the earth and environmental sustainability.  

Chaeli, still a child at the time of this study, routinely tended to the recycling and 

compost at home and at gardening camp. Her mother reported that when Chaeli was 

away from home, she would hold a recyclable can or bottle until she found an appropriate 

container for it, rather than discard it as trash. 

Elisha’s Jewish faith fueled his fervent stance of stewardship of the earth. He 

viewed himself as a God-partner in taking care of the planet. He gathered wisdom and 

inspiration to tend to the earth and its creatures from the history of the Jewish people, 

Bible stories, and the morals and values of the Jewish faith tradition.  

Leah and Jaffer applied McDonough and Braungart’s (2002) Cradle to Cradle 

philosophy to their design, which is evidence that they internalized this sustainability-

oriented philosophy in their innovation work.  

3. Benefitted from relationships with mentors who invested in their development 

and inspired and challenged them.  

Chaeli had her grandfather, Seth the gardening coach, and her science camp 

counselors. Elisha had his grandfather, Dr. Sterne, the library patent-search mentor, the 

science lab men, and his college professors. Elisha also described his mother and father’s 

parenting style as a combination of mentoring and free-range parenting. Jaffer received 

mentoring from his father, his leadership mentor, the two leaders of MES, Malia, and his 

assigned mentors through IFP. Leah also spoke of mentoring from her assigned mentors 

at IFP. 
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4. Engaged in activism, begun for two of the participants while they were still 

children.  

This early activism involved standing up for a cause in which they believed or for 

people who were disenfranchised, oppressed, or otherwise incapable of advocating for 

themselves; only in one case was it directly based on environmentalism.  

Chaeli engaged in activism primarily around the issue of Down syndrome and 

how that connects to pro-life activism because this directly related to her family. Elisha 

engaged in activism through protest, public speaking, journalism, petitioning, and 

influencing others to act. Jaffer spoke on behalf of the Palestinian people to members of 

the U.S. Congress, advocated for investment in educating the Palestinian people, and 

volunteered his time and engineering skills for people who need access to clean water. 

Leah took the risk to be a freelance designer so that she could stick to her principles of 

designing only projects that would definitely help people and abide by the Cradle to 

Cradle and Upcycle design philosophies (McDonough & Braungart, 2002, 2013). 

5. Maintained a stance of optimism and hope in the face of suffering or witnessing 

others’ suffering.  

Chaeli’s mother and Mrs. Wu described Chaeli as optimistic. Lily explained that 

living with Ryan has made their family a very optimistic and hopeful unit because they 

are intimately involved in Ryan’s repeated surpassing of expectations as he overcomes 

limitation after limitation that society has put on him. Hope is also a foundational aspect 

of Chaeli’s Christian faith. As Lily summarized, “They say the things you need are love, 

hope, and faith, and I feel that those three things she’s exhibited.” 
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As a child, Elisha experienced the emotional suffering of his country at war. 

Consequently, he connected the idea of the embittered wars with the world’s economic 

addiction to oil. From his place of optimism and hope, he designed his first solar cell and 

has been building upon it since. As increasingly more developing countries adopted his 

community-powering solar-power innovation, Elisha witnessed increasingly more 

suffering. As he saw the suffering, he also saw the people’s beauty and hope, which kept 

him going. Elisha’s faith-based connection to hope delivered the necessary staying power 

to endure the suffering and press towards ecological innovation.  

Jaffer grew up with the stress of water insecurity. More empathetically, he 

experienced the suffering of others who had no access to water, which pushed him 

forward in his design of the water-filtration system. Later, Jaffer witnessed his 

professor’s suffering with a broken back after falling off his roof while checking his 

water. In the face of that pain, Jaffer held onto his optimism and hope that he could make 

things better.  

Leah connected empathetically with the suffering of others, which fueled her 

designs for the poor, disenfranchised, sick, and blind. When Jaffer shared his story of his 

injured professor, she emotionally internalized the suffering but also expressed great hope 

that their joint innovation would solve the problem for many people.  

6. Participated in team-based iteration applied to a concern for an environmental 

problem. 

Team-based iteration was seen in Chaeli’s and in Elisha’s cases; however, the 

strongest example came from Jaffer and Leah’s case. Jaffer led his team, who were all 

concerned for the people’s lack of water, through 5 months of iteration for the cistern 
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water filter as their pathway to eco-innovation. Similarly, in the teamwork between Jaffer 

and Leah, they iterated their innovation over the course of their program. That project 

was based directly on a concern for the environmental problem of not enough water and 

unsafe rooftop water-tank conditions.  

7. Assumed responsibility for things beyond themselves.  

All four eco-innovators bore more responsibility than their age-similar peers for 

other people’s and living creatures’ wellbeing. When asked about their ideas for 

preparing youth to become eco-innovators, eco-innovators suggested that giving young 

children responsibility for environmental stewardship, and then systematically increasing 

that responsibility, would lay the groundwork for future eco-innovation. 

Chaeli expressed and demonstrated feeling responsible for her older brother, 

animals, and the garden. Elisha experienced responsibility for the science lab and 

microscopes in high school and grew into the responsibility of educating adults about 

Middle Eastern politics. In college, through spearheading protests, he took responsibility 

for leading his student body to take a stand for ending apartheid in South Africa. As an 

adult, he assumed responsibility to advocate for several human rights causes, as well as 

for bringing green energy to villages throughout the world that do not have access to a 

power grid.  

Jaffer expressed feeling the weight of responsibility for the Palestinian people 

upon his shoulders because he received the opportunity to leave and obtain an education; 

thus, he wants to do everything he can to bring the best back to his people. 
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Leah experienced being responsible for groups of people in the desert wilderness 

and expressed her sense of being responsible to design only things that follow the 

wisdom of nature.  

8. Experienced self-directed engagement with creative problem solving and design.  

All four case eco-innovators experienced self-directed engagement with creative 

problem solving that involved inquiry, exploration, experimentation, and creation and 

advocated for giving young people opportunities to solve real-world environmental 

problems, including engaging in the design process from ideation to prototype.  

Chaeli demonstrated this by creating the home redesign with LEGOS®, as well as 

with her design process for Pine-Condos. Elisha experienced this through science kits, 

through designing his solar cell for the science competition, and through his solar 

innovation company. Prior to meeting Leah, Jaffer experienced self-directed engagement 

with creative problem solving and design in creating his water-filtering mechanisms. 

Prior to meeting Jaffer, Leah experienced it through her career as a designer. As a team, 

Jaffer and Leah experienced it together.  

When asked for their suggestions to promote eco-innovation among youth and 

their peers, all four eco-innovators offered different ways to give students real-world 

experience in solving authentic environmental problems. Chaeli suggested an entire 

camp-type program to expose students to environmental problems, then challenge those 

students to solve those problems. Elisha stated that students need to know that there is a 

“big bad” problem out there in the form of climate change and suggested that children 

start calculating their carbon footprint as early as kindergarten. Jaffer stated that students 

should have the opportunity to think about real world problems in school, and Leah 
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enthused that students would get hooked on the thrill of creating earth-saving designs if 

they were given the experience of the entire design process from ideation to prototype.  

9. Had at least one seminal experience that ignited their motivation to solve or 

overcome an ecological problem.  

The eco-innovators shared stories of seminal experiences as they spoke about 

their motivations. They suggested that exposing children to ecological problems, and 

pairing this understanding with models of ecological solutions, would inspire further 

ecological innovation.  

Chaeli demonstrated a deep understanding of the power of seminal experiences as 

she suggested bringing youth to see areas of nature that are both strikingly beautiful and 

heartbreakingly ravaged by human action. Elisha spoke of looking out at the line of cars 

lined up for gasoline and experiencing an epiphany moment of understanding that 

humans needed to kick their dependence on fossil fuels. He also said that children need to 

know that there is a big problem of climate change and they need to understand that 

problem. He further suggested that students learn how to calculate their carbon footprint 

so they can start engaging with solutions. Jaffer described his moment of understanding 

how fortunate he was to have a tap for water in his home as he reflected on his day 

serving the Bedouin community with no access to clean water. Leah described her 

experience of researching and reporting on the consequences of climate change upon the 

earth and how it broke her heart, which motivated her to dedicate her career to 

sustainable design. Both Jaffer and Leah gave ideas for pairing understanding of 

ecological crises with exposure to models of excellent innovation.  
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10. Participated in innovation-focused programs, camps, or school courses.  

This is the “If you build it, they will come” finding (Robinson, 1989). The eco-

innovators suggested that participating in innovation-focused programs could inspire 

others towards eco-innovation. In all three cases, the programs, camps, or courses the 

eco-innovators participated in served as pathways towards ecological innovation. Chaeli, 

Jaffer, and Leah experienced innovation-focused programs and built eco-innovations at 

those programs. 

Although Chaeli’s camp encouraged participants to build anything using 

biomimicry, it did not need to be an eco-innovation. Similarly, the innovations from 

Jaffer and Leah’s business incubator program did not need to be environmentally 

oriented. However, the innovation-focused programs allowed those who were 

predisposed to care about the environment to create environmental solutions. 

11. Had lives that indicated the presence of three intertwining, integrated pathways 

towards eco-innovation drawn from the preceding themes: scientific exploration, 

positive relationships, and empathetic and empowered response to vulnerability.  

Three pathways—scientific exploration, positive relationships, and empathetic 

and empowered response to vulnerability—occurred throughout the cases in unique ways 

that intertwined and overlapped. Hence, I entitled them, “Three Integrated Pathways to 

Eco-Innovation.” I use the modifier intertwining to honor the complexity of interaction 

among these factors and conditions. I chose to display these factors and conditions simply 

under the pathway that best encompassed that element rather than show every connection 

and thus risk obfuscating comprehension. Figure 7 presents the elements of these 

pathways, comprised of this study’s findings.  
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Positive relationships are situated in the center, because they were often 

influencing and generative factors for the other two pathways. The eco-innovators 

experienced different elements from all three pathways in a myriad of ways. The camp, 

classroom, and innovation programs in which the eco-innovators participated exemplify 

what can happen when all three pathways converge. Those programs offered scientific 

exploration; provided positive relationships through mentoring, coaching, and teamwork 

with peers; and promoted empathetic and empowered responses to vulnerability through 

a variety of means.  
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Figure 7. Three integrated pathways to eco-innovation. 
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Chapter Summary 

This chapter presented three cases, followed by the quintain analysis. First, 

Chaeli’s case explored the factors and conditions that went into her life as a young eco-

innovator who designed an architectural model for a green energy condominium of the 

future, Pine-Condos. Second, Elisha’s case conveyed the factors and conditions that went 

into his life as an eco-innovator who started as a teenager with a unique design for a solar 

cell and now leads an innovation company that brings solar power to communities that 

lack power infrastructure all over the world. Third, Jaffer and Leah’s case delved into the 

factors and conditions that went into both Jaffer’s life as a serial water eco-innovator and 

Leah’s life as an eco-designer. Then the case explored their combined story as a team of 

eco-innovators.  

Following the three cases was the quintain, which analyzed themes from the cases 

with respect to their individual case stories, as well as their meaning as part of the whole. 

After the themes were presented and analyzed, they were funneled into findings that 

answered the guiding questions for this study. The chapter ends with a synthesis of the 

data into key findings and considers how these findings relate to the three research 

questions. 

Chapter 5 addresses the implications of these findings. It also proposes further 

research and action steps to leverage these findings to support the nurturance of eco-

innovation in our schools, local communities, and as a global community racing against 

the clock of climate change. 

  



 326 

 

CHAPTER 5 

Discussion 

Introduction 

This final chapter concludes this dissertation with a study review, discussion of 

the findings with implications and suggestions for practice, study limitations and 

suggestions for future research, recommendations, and final reflections. The study review 

summarizes the work to refresh the reader on vital points from the preceding chapters. 

This overview grounds the reader in the purpose of the study to provide a foundation for 

the discussion of the findings. The discussion contextualizes the findings within the 

study, as well as explores implications for practice related to each finding. Next, study 

limitations and suggestions for further research are provided, followed by concluding 

thoughts and a final reflection on this doctoral research experience.  

Study Review 

As an educator and researcher, I was driven to conduct this study in an effort to 

contribute meaningfully to education’s role in equipping students to effectively address 

the rapidly encroaching negative effects of climate change and environmental pollution 

that together threaten this planet and the life it sustains. The purpose of this multiple case 

study was to seek deeper understanding of the developmental life experiences of 

ecological innovators. These experiences could reveal relevant factors and conditions that 

contributed to their formation as ecological innovators. Additionally, an overarching goal 

of this study was to deepen awareness of the multiple pathways that led them to innovate 

environmental solutions, which may be evident in their lives. The following three 

interrelated research questions guided this multiple case study: 
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1. What do people who have produced ecological innovations, and others 

associated with them, report as the critical experiences, factors, and conditions 

in their development as ecological innovators? 

2. What factors and conditions do ecological innovators suggest can inspire 

ecological innovation among their peers and young people? 

3. What pathways towards ecological innovation and common experiences, 

factors, or conditions emerge from the stories of ecological innovators?  

I based this research upon a bricolage of frameworks (Maxwell, 2013). Wagner’s 

(2012) “framework for developing the capacities of young people to become innovators” 

(p. 58) provided a foundation for the bodies of literature researched prior to designing the 

study, as well as the original idea to pursue this research through a case study 

methodology. Bloom’s (1985), Developing Talent in Young People, informed the specific 

way the case study methodology was applied to this study, as it provided the model for 

including auxiliary participants in addition to the primary participants to help illuminate 

the eco-innovators’ developmental stories. Finally, Pascale et al.’s (2010) concept of 

positive deviance led me to seek exemplar eco-innovators to learn from those who model 

the desired outcome. 

The literature review explored key fields related to the interdisciplinary topic of 

ecological innovation. Following Pascale et al.’s (2010) concept of positive deviants or 

bright spots, I identified common factors among exemplar ecological innovators. I 

combined these with findings from this study to identify topics that served as the basis for 

the literature review: nurturing excellence, motivation, ecological education, creativity, 

the maker movement, mentoring, and educational leadership. This comprehensive 
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literature review laid the foundation for the case study and informed the construction of 

data collection instruments. 

The following literature on nurturing excellence and motivation support the key 

findings of mentoring and seminal experience: Bloom’s (1985) research on nurturing 

excellence led to a survey of the literature on motivation that touched on self-efficacy 

(Bandura, 1977, 1982, 1997), self-determination (Deci et al., 1991), intrinsic motivation 

(Deci & Ryan, 2000), self-realization (Dewey, 1893, 1902; Maslow, 1943), flow 

(Csikszentmihalyi et al., 2005), and the connection between motivation and creativity 

(Nakamura & Csikszentmihalyi, 2003). 

The literature review revealed the importance of ecological education that 

emphasized ecological competence, ecological literacy (Orr, 1992), human 

interdependence and impact on earth’s ecosystems (Daloz, 2004), and systems thinking 

(Senge, 1990). Louv’s (2009) concept of nature deficit disorder and McDonough and 

Braungart’s (2002) Cradle to Cradle approach to design supported the importance of 

exposure to nature in developing a sense of environmental stewardship. Together, this 

body of work appeared in two findings from the study: repeated exposure to immersive 

and tactile science, and environmental stewardship and sustainability.  

Using the phrase “learn or die,” Goerner (2007) asserted that creativity is essential 

to survival. Lubart and Guignard (2004) and Runco (2004) affirmed that creativity can be 

cultivated and supported in home and school environments. Csikszentmihalyi’s (1999) 

model for the systems view of creativity contextualized innovation within culture, 

society, and personal background. Csikszentmihalyi (1996) also explored paradoxical 

dimensions of creativity that creative people tend to possess concurrently. Richards 
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(2007) indicated ways that adults either nurture or squelch children’s creativity, and 

Eisler (2007) conveyed that love is a foundational force for nurturing creativity. Eisler 

described humanity as the species capable of “innovative, creative thought and action,” 

positing that “our most urgent creative challenge is building a sustainable future” 

(pp. 261–262). Together, these selections on creativity bolster the finding of creative 

problem solving and design, connect to the pathway of positive relationships, and 

undergird the overall focus on innovation.  

The maker movement was explored as a means of cultivating innovation. Resnick 

and Rosenbaum (2013) contextualized the maker movement and makerspaces as an 

integration of Dewey’s progressivism with Papert’s constructionism. They heralded 

tinkering as a vital practice towards thinking creatively to innovate solutions to 

unexpected situations. Dougherty (2013) advocated adopting a “maker mindset, . . . a 

can-do attitude” that empowers people “to take their ideas and turn them into various 

kinds of reality. It is the process of iterating over a project to improve it” (p. 9). 

Dougherty (2016) described how makerspaces promote innovation and a culture of 

mentoring (p. 28). This section of the literature review connected to the findings on 

innovation-focused programs and camps, team-based iteration, creative problem solving 

and design, and repeated exposure to immersive and tactile science. Additionally, the 

topic of mentoring in makerspaces led to a deeper investigation of the literature on 

mentoring. 

The exploration of literature on mentoring directly related to the finding about the 

case eco-innovators’ mentoring experiences in that the literature revealed that mentors 

spend time getting to know, teaching, coaching, encouraging, supporting, affirming, 
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expecting excellence from, and making connections for their protégés (W. B. Johnson & 

Ridley, 2004). Ensher and Murphy’s (2005) Power Mentoring encouraged mentors to 

focus on long-term succession planning and to invest in the next generation (pp. 31–32). 

They encouraged people to build relationships with multiple mentors from a variety of 

fields, as Jaffer from the third case did. Dweck (2015) and W. B. Johnson and Ridley 

(2004) showed that as mentors foster a growth mindset for their mentees, they nurture the 

protégés’ self-confidence. Lerner et al. (2014) linked mentoring to six indicators of 

positive youth development and provided suggestions for mentors to nurture those 

outcomes in their mentees. Wagner (2012) found that mentors of innovators were 

innovators themselves (p. 99) and promoted “(a) collaboration, (b) multidisciplinary 

learning, (c) thoughtful risk-taking and trial and error, (d) creating, (e) intrinsic 

motivation, and (f) play, passion, and purpose” (p. 200). The mentoring literature 

provided several theoretical descriptions of the positive relationship pathway that the case 

eco-innovators’ mentors practically fulfilled. 

The literature review concluded by investigating educational leadership in 

relationship to the inquiry of this dissertation. This included an overview of Scheffler’s 

(1985) conceptual framework of human potential; school improvement leadership; 

21st Century skills; civic engagement in a democratic society; SAAs in relationship to 

education for democracy; and supporting creativity, motivation, and innovation in 

schools. This section of the literature review informed the implications and 

recommendations. 

Scheffler (1985) provided a framework for understanding potential to help 

educators in guiding their students to realize their potentials. Bryk et al. (2015) proposed 
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the PDSA cycle for educators to improve schools using an iterative process that parallels 

the engineering design model, as well as natural selection. Heifetz and Linsky (2002) 

advised understanding the difference between technical and adaptive challenges and 

introduced the concept of “getting up on the balcony” as a metaphor for the continual 

reflective analysis required of educational leaders making any sort of adjustments to their 

practices or system, which is also a helpful tool for iteration and systems thinking related 

to ecological innovation. The Partnership for 21st Century Skills contributed a framework 

for 21st Century learning to prepare students to succeed in stewarding the world. 

Suggested skills included problem solving, collaboration, and “creativity and innovation” 

(Kay, 2010, pp. xx, xxiii). Westheimer and Kahne (2004) introduced a framework for 

educating students to effectively participate in a democratic society. Westheimer (2015) 

built upon this work by investigating how schools could support students becoming 

effective democratic citizens. Like Westheimer, Levinson (2012) also explored ways in 

which schools can prepare students “to be empowered democratic citizens” (p. 259). Both 

Westheimer (2015) and Levinson (2012) argued that the ways standardized testing has 

become the focus of schools has harmed students’ learning and crowded out other forms 

of vital learning such as authentic civic engagement. 

Piirto (2014), Kettler and Sanguras (2014), and G. W. Johnson (2014) all 

introduced several concepts and techniques for educators to bolster creativity for students 

in the classroom. 

Pink’s (2009) suggestions for schools aligned with his recapitulation of Deci and 

Ryan’s (1985) self-determination theory, which stated that humans have three motivating 

drives: the drives for autonomy, mastery, and purpose.  
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The final literature review topic explored innovation in schools. Isaksen and 

Akkermans (2011) suggested that for innovation to thrive in an organization, the 

leadership must promote a climate that supports innovation. Relatedly, Jacobs and 

Alcock (2017) charged educational leaders to support innovation in schools. Their 

proposed shift called for changing policy to hold schools accountable for innovation.  

This comprehensive literature review laid the foundation for the case study and 

informed the construction of data collection instruments. 

Chapter 3 provided details about this qualitative study’s design. The research 

design as a multiple case study approach allowed me to investigate and analyze Chaeli’s, 

Elisha’s, and Jaffer and Leah’s cases as discrete entities, as well the targeted 

understanding in a corpus of data called a quintain (Stake, 2006). This design allowed 

me, as the researcher, to gain a deeper understanding of the phenomena tucked into the 

eco-innovators’ life stories. That understanding would not have been possible without 

investigating their stories individually. Similarly, had I not leveraged Stake’s (2006) 

concept of the quintain, I would not have been able to yield generalizable findings from 

analyzing the quintain as a whole.  

Chapter 3 revealed my bias and background as a researcher and explained my role 

as the biographer and interpreter of data in this study. It also connected the selection 

criteria to the study’s delimitations. The criterion-based sampling method (Creswell, 

2013), required primary participants to meet criteria displayed in Chapter 3, Table 3. 

This multiple case study was designed to gather qualitative data in the form of 

interviews and supplemental materials. The primary participants referred their auxiliary 

participants, who were people willing to be interviewed about the related primary 
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participant. Thus, I obtained multiple perspectives on the eco-innovators through 

interviews with the eco-innovators themselves, from the auxiliary participants who 

shared relevant information on the eco-innovators’ development or innovation processes, 

and from supplemental sources of information such as videos, articles, and online content 

about the eco-innovators or about the programs or institutions of which they spoke. Then, 

I used all the information to compose cases, which I verified through the participant-

checking process. 

The primary participants were the eco-innovators covered in the cases in 

Chapter 4: Chaeli, who used biomimicry to design a model of a solar-powered 

condominium; Elisha, who developed a patentable solar cell as a teenager and grew up to 

be a solar-based innovator and entrepreneur; Jaffer, who developed more than one water 

innovation to help people in developing or ostracized communities gain access to and 

monitor clean water; and Jaffer’s partner, Leah, who has innovated several different 

sustainable solutions through her career as a sustainability-oriented designer. 

Supplemental data collection included news articles, speeches, drawings, and 

published materials related to each eco-innovator. All data were collected, stored, and 

backed up using secure password-protected technology.  

The data analysis process took place in eight steps, detailed in Chapter 3. The 

process used both NVivo and a case-quintain analysis process that involved theming the 

data and analyzing cases as unique entities, as well as considering them as a whole 

(Stake, 2006). The holistic eclectic coding method incorporated in vivo, descriptive, 

pattern, hypothesis, and versus coding (Saldaña, 2016). Chapter 3 also detailed the case-
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writing process and addressed qualitative validity, ethical standards, limitations, and field 

issues.  

Chapter 4 presented the three case and their emergent themes, followed by the 

quintain analysis. The NVivo analysis of the quintain themes was displayed graphically 

and then organized according to the guiding research question they addressed. The 

following discussion of the findings further explores the findings’ implications and 

resultant recommendations for practice. 

Review of the Findings 

The multiple case study method with quintain analysis yielded 11 findings. As 

recapped in Table 11, Findings 1 through 10 respond to guiding Research Question 

(RQ) 1, Findings 7 through 10 also respond to RQ 2, and Findings 10 and 11 respond to 

RQ 3. 

The following discussion provides implications for the findings and situates the 

findings within the literature. The implications have the potential to apply to more than 

one audience, including educational leaders, teachers and educators, and parents, 

guardians, and adults who care for children. Educational leaders can use their levers of 

vision casting, priority setting, policy construction, funding, professional development, 

and curriculum to respond to the implications. Teachers can use their resources, 

classroom authority, and unit and lesson design creativity to respond to the implications 

offered. Parents, guardians, and adults who care for children can set priorities and make 

choices to respond to the implications in a manner suited to their lifestyles, contexts, and 

their children’s ages and interests.  
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Table 11. Review of Findings by Research Question Answered 

Finding (abbreviated) 
Guiding research question (RQ) 

RQ 1 RQ 2 RQ 3 

1.   Exposure to scientific exploration X   

2.   Environmental stewardship and sustainability  X   

3.   Relationships with mentors X   

4.   Activism X   

5.   Optimism and hope  X   

6.   Team-based iteration  X   

7.   Responsibility  X X  

8.   Creative problem solving and design  X X  

9.   Seminal experience  X X  

10. Programs, camps, and school courses  X X X 

11. Three integrated pathways towards eco- 

innovation 

  X 

 

 

Discussion 

The literature review (Chapter 2) explored nurturing excellence, motivation, 

ecological education, creativity, the maker movement, mentoring, and educational 

leadership in preparation for this research. These domains helped shape the interview 

questions, and evidence of these domains showed up across the case studies in different 

ways. The case studies revealed several critical experiences, factors, and conditions in the 

eco-innovators’ development that the eco-innovators had in common. Despite the several 

similarities, the eco-innovators’ experiences were also unique, dynamic, complex, and 

nuanced. For instance, they grew up at different times in different countries, with 

incomparable geopolitical events influencing their life stories, and vastly different family 
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and habitational situations. They had unique specific interests and complexly layered 

individual influential life experiences. As such, these findings should be interpreted as 

informational data about the factors and conditions that were present in the lives of eco-

innovators and not as causal factors and conditions. The next section presents each 

guiding research questions followed by the findings that answered that question.  

Research Question 1. What do people who have produced ecological innovations, 

and others associated with them, report as the critical experiences, factors, and 

conditions in their development an ecological innovators? 

Findings 1 through 10 provide information about the factors and conditions that 

were part of the eco-innovators’ lives. Analysis of the data reveals that even though the 

eco-innovators had very different lives in different countries, with different types of 

schools, and family circumstances with parents who did things differently, they all 

experienced a set of 10 congruent factors and conditions. The following 10 factors and 

conditions are present across the three cases and respond to Research Question 1. The 

eco-innovators in this study: 

1. Had sustained, immersive, and tactile exposure to scientific exploration in and out 

of school.  

2. Internalized beliefs and perspectives over time that oriented them towards 

stewardship of the earth and environmental sustainability.  

3. Benefitted from relationships with mentors who invested in their development and 

inspired and challenged them.  

4. Engaged in activism, begun for two of the participants while they were still 

children. 
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5. Maintained a stance of optimism and hope in the face of suffering or witnessing 

others’ suffering.  

6. Participated in team-based iteration applied to a concern for an environmental 

problem.  

7. Assumed responsibility for things beyond themselves. 

8. Experienced self-directed engagement with creative problem solving and design. 

9. Had at least one seminal experience that ignited their motivation to solve or 

overcome an ecological problem. 

10. Participated in innovation-focused programs, camps, or school courses. 

The fact that there were 10 unique but interrelated findings in response to the first 

research question suggests no single experience, factor, or condition led to eco-

innovation. Instead, the sum of the experiences, factors, and conditions prepared the eco-

innovators to respond to ecological problems with a mind-set of solving the problem with 

innovation.  

Research Question 2. What factors and conditions do ecological innovators suggest 

can inspire ecological innovation among their peers and young people? 

The eco-innovators in this study made suggestions as to what can inspire 

ecological innovation among their peers and young people. They provide the following 

four suggestions, embedded in Findings 7 through 10, to inspire ecological innovation 

among their peers and young people: 

1. Give young children responsibility for environmental stewardship and then 

systematically increase that responsibility. 
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2. Give students opportunities to solve real-world environmental problems, 

including engaging in a creative design process from ideation to prototype.  

3. Expose children to ecological problems and pair this exposure with models of 

ecological solutions. 

4. Provide children with camps, programs, and courses that directly promote 

innovation and ecological innovation. 

These four suggestions, as a whole, indicate that eco-innovators have confidence 

that exposing youth to real-world issues while giving them opportunities to solve 

those problems in teams with supports and inspiring models can actually empower 

youth to make the world a better place through eco-innovation.  

Research Question 3. What pathways towards ecological innovation and common 

experiences, factors, or conditions emerge from the stories of ecological innovators? 

All four eco-innovators’ lives indicated the presence of three integrated pathways 

towards eco-innovation. These three pathways, comprised of elements of all the other 

findings as a whole, are scientific exploration, positive relationships, and empathetic and 

empowered response to vulnerability. Figure 7 in Chapter 4 depicts these three pathways, 

differentiated by color. The leftmost column in blue represents scientific exploration, the 

center column in orange represents positive relationships, and the rightmost column in 

green represents empathetic and empowered response to vulnerability. Each case eco-

innovator experienced a context, such as a camp, innovation program, or classroom 

setting, in which all three pathways integrated as part of the experience that preceded 

eco-innovation. Given the significance of this finding, which encompasses all the other 

findings, the implications for this study are organized by the pathways.  
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The Pathway of Scientific Exploration 

This first section discusses the implications of the findings that appear along the 

scientific exploration pathway. Figure 8 displays the aspects of the findings that 

comprised the eco-innovators’ experiences along this pathway.  

 

 

 

Figure 8. Scientific exploration pathway. 

 

 

These findings suggest that repeated exposure to immersive and tactile science is 

central in the lives of eco-innovators. This study shows that conditions and opportunities 

that inspire and drive ecological innovation include problem solving and design, team-

based iteration, and innovation-focused classes, programs, and camps both in and out of 
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school settings. A culture of problem solving and iteration supports an ethos that 

welcomes and encourages failed attempts, first-draft thinking, and provisional answers. 

As in the case of Chaeli’s camp, Elisha’s science class with Dr. Sterne, and Jaffer and 

Leah’s innovation program, educational contexts that champion these pedagogies 

encourage students along the pathways toward ecological innovation by directing 

resources to enable development, and employing ongoing assessment of the effects of 

such practices. This study shows that educators who facilitate immersive scientific 

experiences that focus on child-curiosity-led scientific exploration, design thinking, and 

authentic problem-solving support eco-innovation, as well as invite the children into 

fascination, familiarity, and facility with science.  

Learning about complex ecological systems and the dynamic scientific 

phenomena of climate change requires an interdisciplinary and integrated approach 

(Davison et al., 2014). Davison et al.’s (2014) found that a distributed leadership model 

with empowered communities of practice supported interdisciplinary practice among 

educators when it comes to teaching the ecological interdisciplinary content of climate 

change. The distributed leadership model facilitated “acts of initiative, innovation, vision, 

and courage through [the educators’] group interactions” (p. 2). Whereas Davison et al.’s 

research applied specifically to educators of climate change, Jacobs and Alcock (2017) 

encouraged educators and policymakers to shift to a distributed leadership model among 

teachers and administrators to collaboratively lead the profession forward in a manner 

that fosters innovation among students and educators alike. Jacobs and Alcock suggested 

that teachers need to model how to fail “with style and dignity right in front of student 
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learners” (p. 190), so that students learn how to engage in iterative problem solving, a key 

finding of this study. 

Makerspaces embody many of the factors and conditions comprising this 

pathway, making these venues a powerful and well-equipped context for team-based 

environmental-design challenges. Although the review of the literature on makerspaces 

for this study did not reveal strong alignment to ecological competence, these hubs are 

ideal learning spaces to support ecological innovation. 

This study’s findings indicate a need to regard students as wonder-filled 

explorers, investigators, idea generators, testers, innovators, and creative people capable 

of contributing to society. Chaeli offered a six-step process to promote more ecological 

innovation among her peers, including asking children what they know and think about 

ecological problems, as well as prompting youth to journal about their experiences of 

engaging with creative problem solving around ecological problems. Jacobs and Alcock’s 

(2017) third tenet backs up Chaeli’s suggestion, in that it calls for students to engage in 

investigations that take extended time and require them to “compile findings, create the 

narrative, revise the text, and employ a range of sources to reflect depth of insight and 

rigor” (p. 177). Examples that align with her recommendations include leveraging 

scientific fieldtrips, going on observational nature walks, and creating data-recording 

journals such as a school-year-long tree journal, seed-planting journal, or observational 

moon journal to arouse and sustain scientific curiosity (Duckworth, 1987; S. Rauchwerk, 

personal conversation, May, 2018).  

This current study’s findings also show that educators who offer students the 

opportunity to solve real-world problems when they are young, and repeating these 
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opportunities frequently throughout development, create conditions that support the 

development of eco-innovators. Scheffler’s (1985) warning against the narrowing of 

potential that occurs when educational moments are missed or thwarted, never to appear 

again, supports this. The case eco-innovators engaged with problem-based learning in a 

variety of ways. As Chaeli’s camp experiences show, problem-based learning provided 

her with “‘ill-structured’ problematic scenarios that embody the major concepts to be 

mastered or understood” (Barrell, 2010, p. 178). Problem-based learning challenges 

students to engage with “real-word problems that foster inquiry and embody key concepts 

like change, equality, and environment” (Hopper, cited in Barrell, 2010, p. 179). 

Problem-based learning requires students to exercise a host of skills identified as key 

findings in this study, including critical thinking, collaboration, iteration, inquiry, 

planning, and decision making (Barrell, 2010). Jaffer had multiple experiences with 

problem-based learning, including partnering with community organizations that already 

engaged in solving real-world environmental problems. Dr. Sterne in Elisha’s case 

created curriculum focused on a long-term investigation of environment-based current 

events that gave her students the opportunity to learn how to think about and solve a real-

world problem, which eventually informed Elisha’s eco-innovation years later. 

Educators can create, support, or participate in innovation or environmentally 

based programs themselves and encourage students to attend programs that have the ideal 

of fostering innovation, ecological literacy (Orr, 1992), or both. 

Modeling family engagement in nature and science, supporting children’s natural 

wonder-fueled exploration, and providing materials and experiences that nurture 

scientific exploration and creative problem solving supported the participants in this 
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study along the scientific exploration pathway towards eco-innovation. These findings 

suggest that such actions can cumulatively influence a child’s life and support their future 

engagement with scientific activities that could lead to ecological innovation.  

Sosniak (1985) referred to this type of free and exploratory play as the initial step 

into the field that the exemplars of greatness in Bloom’s (1985) study experienced. 

Experiencing multiple influences in this arena connects to Lubart and Guignard’s (2004) 

finding that all these factors in combination can contribute significantly to developing 

creativity. Experiences in nature, including school gardening programs, connect to 

Louv’s (2009) work on combatting nature deficit disorder and Doris’s (2010) assertion 

that children learn science by doing. Just as Lily gave Chaeli choice over her own 

summer program, giving students freedom to choose summer and enrichment experiences 

autonomously accords with Deci et al.’s (1991) work that showed when a child feels his 

or her autonomy is valued, the child is more likely to gain “conceptual understanding, 

flexible problem solving, personal adjustment, and social responsibility” (p. 342). 

This study’s findings show that eco-innovators benefit from direct exploration of 

scientific phenomena. As Doris (2010, p. 12) asserted, “Real familiarity with the natural 

world can’t be absorbed from textbooks or lectures. Children need firsthand experience 

with materials, organisms, and natural phenomena. Opportunities for direct investigation 

are essential.” As seen in Chaeli’s case, parents are in a position to support attendance at 

innovation programs and facilitate reflection on their youths’ responses to real-world 

issues. What would happen if parents, guardians, and adults who care for children 

actively encouraged their children to ideate, create, and implement solutions to real-world 

problems?  
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The Pathway of Positive Relationships 

This section discusses the implications of the findings that appear along the 

positive relationships pathway. Figure 9 illustrates eco-innovators’ experiences along this 

pathway.  

 

 

 

Figure 9. Positive relationships pathway. 

 

 

Findings in this study suggest that educational leaders who provide mentoring 

programs, internships, and service learning will create conditions that support the 

development of eco-innovators. Research has shown that partnership programs benefit 

teachers, and “school leaders can help teachers and their unions understand how 

partnership approaches can be of a direct benefit to them” (Henderson, Mapp, Johnson, & 
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Davies, 2007, pp. 8–9). It is important to involve teachers in planning from the start of 

constructing a mentoring program because they can serve as “powerful allies for 

expanding the connections among schools, parents, and community members” who 

would be involved in any partnership, such as a mentoring program (p. 8). 

Educational leaders in the out-of-school setting, such as makerspace managers, 

are in a position to set up a program to vet, train, and hire mentors so that there is a 

helpful ratio of trusted mentors in the space to support amateur makers. Dougherty (2016) 

encouraged leaders of makerspaces to nurture a culture of mentoring because amateur 

makers need “access to mentors or to people who just know more” (p. 28). 

Establishing school and educational cultures of optimism and hope aligns with 

standards for teaching around high expectations and, as seen in all three cases, provides 

an important mental and emotional foundation for the development of eco-innovators.  

Team-based iteration practices that allow development of positive relationships is 

another crucial condition for the development of eco-innovators. For example, in Chaeli’s 

case, the camp program leaders provide professional development for the staff to support 

problem-based learning and team-based iteration around environmental concerns. As in 

Chaeli’s and Jaffer and Leah’s cases, it is in educational leaders’ purview to support 

special programming that provides opportunities for collaboration-based science and 

creativity teams that encourage scientific learning while developing positive peer, coach, 

and mentor relationships.  

Parents and members of the community, likely mentors for in-school and after-

school mentoring roles, can provide essential positive relationships for children that 

nurture them along the pathway toward ecological innovation. Mentors who help develop 
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students’ potential by believing in them and showing them how to master new skills 

fulfill Scheffler’s (1985) claim that adults (such as mentors and teachers) can facilitate 

students to achieve mastery by demonstrating faith in the students’ potential. Scheffler 

explained that children absorb “the belief of their elders as to what they can do. The thrill 

of new mastery often springs from the confirmation of potential that the child did not 

believe [he or she] had” (p. 66). 

Teachers and educators are uniquely situated to model and nurture optimism and 

hope in the classroom, as well as showcase stories of empowered optimism and 

hopefulness. Studies have shown that it is possible to nurture and develop hope, 

optimism, and resilience as psychological assets (Snyder, 1995; Youssef & Luthans, 

2007). Developing hope was based upon a conception of hope that conveyed hope as “an 

enduring disposition that is subjectively defined as people assess their agency and 

pathways related to goals” (Snyder et al., 1991). Youssef and Luthans (2007) reported 

that developing hope involved coaching participants through a process of setting goals, 

creating stepped subgoals, generating realistic pathways towards the goals, emphasizing 

an approach towards desirable results rather than avoiding undesirable ones, and creating 

contingency plans for countering potential obstacles. During this hope training, 

participants also developed an optimistic explanatory style, “as negative events were 

anticipated and plans for avoiding or managing them were created” (p. 794). As 

participants built their positive psychological assets of hope and optimism, indicators of 

their resilience were strengthened as well. Those indicators included confidence, social 

support, contingency planning, and the ability to adapt cognitively, emotionally, and 

behaviorally. 
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To support students towards eco-innovation along the pathway of positive 

relationships, teachers and educators can provide team-based iterative challenges for 

students that are based on environmental problems, just as Seth provided for Chaeli and 

her peers at the gardening camp. This implication is specific in that it involves pairing 

two aspects of learning; thus, it overlaps pathways. Problem-based learning provides a 

structure to create these sorts of learning scenarios (Barrell, 2010). Collaboration, an 

essential and frequently studied human skill, was part of every case and promoted 

throughout the literature (Anderson, 2012; Csikszentmihalyi, 1996/2013; Dougherty, 

2012, 2013; Goerner, 2007; Jacobs & Alcock, 2017; G. W. Johnson, 2014; Kay, 2010; 

Lynch, 2018; Martinez & Stager, 2013; Roslund & Rodgers, 2014; Sheridan et al., 2014; 

Wagner, 2012). The literature also covered iteration, the practice of continual 

improvement upon a design, from more than one angle (Bryk et al., 2015; Dweck, 2015; 

Kay, 2010; Resnick & Rosenbaum, 2013; Wagner, 2012). In sum, the literature provided 

much evidence that collaboration and continual improvement through iteration yields 

positive outcomes. Taking this teamwork and focusing it on solving environmental 

problems may yield legitimate (or approximations of) ecological innovations. 

Brand and Vossen (2014) proposed that adults who mentor children “encourage, 

support, and listen to children to better evoke a constant sense of wonder . . . [and] listen 

more than talk,” so the children will be open and receptive to mentoring (para. 7). As 

Chaeli’s mother Lily exemplified, those who care for children can set the tone for, and 

highlight stories of, optimism and hope while reducing or eliminating negative media 

inputs that promote attitudes counter to optimism and hope. Parents, guardians, and 

adults who care for children are in a position to nurture hope in their children, which was 
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found to be an important element of the development of the eco-innovators in this study. 

Because hope is foundational for resilience and positively connected to optimism, it is 

worth investigating Snyder’s (1995) strategies for nurturing hope (Appendix K). 

Snyder et al. (1991) asserted that people with high hopes assess both their 

sufficient agency and the viable pathways towards their goal. Supporting children’s 

participation in programs and opportunities that promote team-based iteration can support 

the construction of a pathway towards ecological innovation. 

The Pathway of Empathetic and Empowered Response to Vulnerability 

This section discusses the implications of the findings that appear along the 

empathetic and empowered response to vulnerability pathway. Figure 10 displays 

findings that comprised the eco-innovators’ experiences along this pathway.  

Exposing students to environmentally contextualized seminal experiences, such as 

inviting real-life eco-innovators to school-wide assemblies and supporting supplemental 

programming and partnerships, will expose children to conditions that support the 

development of eco-innovators.  
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Figure 10. Pathway of empathetic and empowered response to vulnerability. 

 

 

DuFour (1998) emphasized that “one of the most important and effective 

strategies for shaping the culture of any organization is celebration” (p. 1). Celebrating 

people who take responsibility for more than themselves highlights and increases this 

desired behavior in the community. “Celebration provides living examples of the values 

of the school in action, and encourages others to act in accordance with those values” 

(p. 1). DuFour also encouraged school leaders to “make celebration everyone’s 

responsibility” (p. 2) by getting the entire community on board to identify people who 

deserve recognition for making valuable contributions through taking responsibility for 
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some aspect of community life. Educational leaders have the positional authority to 

support student activism. In his book, The School Leaders our Children Deserve, 

Theoharis (2009) explored how exemplar school principals who advance equity and 

social justice in their schools incorporate social responsibility into the school curriculum. 

Theoharis found evidence of the leadership’s influence on the school community: “Both 

students and faculty were embracing and discussing ideas of collective action [including] 

community organizing, class lessons about social movements or grassroots organizing” 

(p. 71). At another school, Theoharis found “courses designed to connect students to 

communities not only in order to create meaningful learning, but also to reinforce a 

connection to something larger than oneself” (p. 72). He explained, “A critical 

component to creating socially just classrooms and schools is teaching students the skills 

and responsibilities to create their own social change” (Theoharis, 2009, p. 72, drawing 

on Ayers, Hunt, & Quinn; Freire; and Purpel). Educational leaders can also make sure 

that there are plenty of opportunities for students to test their mettle at activism—and 

support teachers who take on the responsibility of supporting those students.  

To emphasize the empathetic and empowered response to vulnerability pathway, 

educational leaders, like Dr. Sterne in Elisha’s case who facilitated her students to initiate 

and take responsibility for the school’s recycling program, can support sustainable 

activities that promote behavioral change, community partnerships, and retrofitting (U.S. 

Department of Education, 2019).  

Nakamura and Csikszentmihalyi (2003) researched how people transformed a 

seminal experience, such as encountering “a pressing existential problem . . . early in life 

(e.g., poverty, marginality, social injustice)” (p. 262), into creative responses or solutions 
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to that problem. There is a need for educators to understand such seminal experiences so 

they can recognize and respond to their students when they do occur. Reflection 

activities, such as journaling, can foster purposeful internalization of the seminal 

experience. Nakamura and Csikszentmihalyi found that people who had overcome 

adversity first encountered a process of meaning construction and then focused their 

energy to address the problem.  

The findings suggest that youth who come into contact with a current 

environmental issue are supported along the pathway of empathetic and empowered 

response to vulnerability by seeing a model of an excellent response to that problem. 

Maintaining a hopeful perspective also helps forward one along. The findings also 

suggest that having students take responsibility for things outside themselves furthers 

them along on this pathway. Celebrating when students take responsibility for something 

outside themselves can support their development in responsibility. Doing so will both 

increase their motivation for this behavior and serve as an exemplar for others to emulate 

(DuFour, 1998). As seen in both Chaeli’s and Elisha’s cases, creating opportunities for 

students to take on responsibilities within the classroom, in the school yard, and in larger 

school context, especially environmental stewardship responsibilities, can facilitate 

students along on this pathway towards eco-innovation.  

According to Westheimer and Kahne (2004), civic engagement focused on 

creating participatory citizens increases students’ sense of “responsibility to help others,” 

understanding of their  “social capital,” and  “leadership efficacy” (p. 19). Further, civic 

education aimed at empowering justice-oriented citizens increases students’ political 
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interest, awareness of contextual and systemic factors contributing to issues, and ability 

to think critically about the contributing factors to society’s problems.  

Teachers who showcase current examples of peer-age activists and support 

students’ efforts towards activism, promote students’ movement along this pathway 

towards eco-innovation. A current exemplar, Greta Thunburg, the 16-year-old Swedish 

girl who protested at Sweden’s parliament to draw attention to the importance of climate 

action (Ramzy, 2019), has ignited an ongoing international movement of climate strikes. 

The strikes started with the first International Youth Climate Strike of March 15, 2019, 

which involved 1.4 million youth from 2, 233 cities in 128 countries (Carrington, 2019). 

All the case eco-innovators were supported in their civic engagement and had 

opportunities to stand up for causes in which they believed. Supporting students in 

meaningful civic engagement could include: backing student organizations that provide 

opportunities for students to stand up for a cause in which they believe; facilitating 

discussions about their purpose in taking those action; and providing opportunities to 

safely engage and reflect on that civic engagement. Leading discussions in and out of the 

classroom about sustainability philosophies, such as Orr’s (1992) concepts of ecological 

literacy and ecological competence or McDonough and Braungart’s design principles 

conveyed in Cradle to Cradle (2002) and Upcycle (2013), nurtures the development of 

factors and conditions important to eco-innovation. 

Investigatory research projects on issues that matter to students and that contain 

activism as part of the narrative, may yield exemplars of standing up for what is right. If a 

topic inspires a student to take a stand for a cause (as long as the students do not harm 

themselves or anyone else), and their cause is authentically meaningful for them, then 
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teachers are in a unique position to support the students. Class discussions about 

activism—about small acts and grandiose acts—may also nurture students’ capacity for 

activism. 

As suggested by the cases, supporting students’ environmental stewardship 

involves weaving sustainability into coursework and class practices, arranging for 

students to witness environmental problems directly, meeting with practicing 

environmental stewards and ecological innovators, and bringing students on field trips 

(physical and virtual) to experience sustainable and unsustainable practices. Educators 

can practice sustainability in and out of the classroom by incorporating Orr’s (1992) 

concepts of ecological literacy and ecological competence, and the design principles 

introduced by McDonough and Braungart’s in Cradle to Cradle (2002) and Upcycle 

(2013). Educators can expose students to sustainable practices by example. For instance, 

Tobe Stomberg, an environmental science teacher in Cambridge, Massachusetts, 

challenges herself and her students to fill only one small garbage can of trash for the 

entire school year by eliminating trash producing products from her life (Personal 

Communication, Sept. 2015 - May, 2019).  

The findings of this study illuminate how worthwhile it is for parents, guardians, 

and adults who care for children to welcome, seek, or otherwise arrange for cross-cultural 

experiences, emergent outdoor adventures together, and authentic exposure to real-world 

environmental issues, while understanding that such experiences cannot be forced and not 

all circumstances are appropriate or safe. Encouraging reflection on such experiences can 

also encourage the potential for these experiences to formatively affect youth 

development.  
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Instilling a sense of responsibility for age-appropriate environmental tasks around 

the home (such as the child being responsible for recycling) can help develop the habit of 

“transforming [the child’s] moral knowledge into moral action” (Li, 2016, p. 2493). Li 

(2016) researched chores as a means of developing strong parent–child bonds. In a 

context of parental love, moral reasoning, and habit-building discipline, chores can help 

facilitate gratitude in children and may serve as “an incubator for a strong parent–child 

relationship” (p. 2498). Pink (2009) asserted that chores instill a sense of responsibility to 

the family but warned not to pay children for their housework. Doing so nullifies the 

child’s purposeful contribution to the family. Instead, Pink encouraged parents to give 

children an allowance, which provides autonomy, and to assign chores—but to make sure 

the children understand the allowance and chores are independent of one another.  

All the eco-innovator case participants also had experience in activism in fields 

both related and unrelated to science, ecology, and sustainability. Practices from their 

childhoods influenced their innovation efforts as they matured. Scheffler (1985) 

explained how development in one field can create potential in another: “New feelings of 

confidence may contribute to potentials for other sorts of learning as well. . . . The mere 

enhancement of potential in one area may moreover facilitate enhancement in another” 

(p. 12). This suggests that parents, guardians, and adults who care for children can offer a 

wide array of opportunities that will support the development of activism in eco-

innovators. 

Synthesizing the Three Pathways 

All eco-innovators in this study experienced combinations of factors and 

conditions within and across each pathway prior to eco-innovation. This combining 
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suggests that if educators and people who invest in children wish to equip them to have 

the potential to become eco-innovators in the future, then conceiving of the three 

pathways analogously to essential food groups will be helpful: Every “meal” (which 

would be analogous to a course, camp, program, or home life) should contain 

representative experiences from each pathway. The integrated three-pathways chart 

(Figure 7) can serve as a provisional guide to support educators who wish to instill in 

their youth the potential for future ecological innovation. 

Suggestions for Future Research 

This study is rich in ideas from the literature review and from the innovators. The 

following recommendations, centered on study methodology and content, are provided as 

potential future research topics to investigate.  

Future research could replicate this study to see if these findings still hold, if some 

findings turn out to be more significant than others, and if new findings emerge. 

Repeating this study with different delimitations or a larger sample size would offer 

greater breadth. A case study of a team throughout the innovation process from ideation 

to working product would offer depth beyond what this study was able to achieve. 

Repeating this study with a mixed-methods approach could add a level of validity to the 

findings that this study did not attempt. Surveying a large population of environmental 

engineering students using the factors and conditions identified in this study could offer 

statistical evidence that would further illuminate this study.  

Although this study did not aim to gain information about the eco-innovators’ 

dispositions, the interviews revealed a great deal of data about their personalities. A study 

that builds on this work by focusing on dispositional personality traits related to eco-



 356 

 

innovators could incorporate existing personality trait research and greatly expand our 

understanding of the factors and conditions that support the development of eco-

innovators.  

The fact that all case eco-innovators in this study had participated in activism 

suggests an exploration of activism in relationship to eco-innovation. Such research could 

discover whether any correlation or causal relationship exists between those two 

activities in a person’s life.  

Studies focused on the role that mentoring plays in developing eco-innovators, or 

exploring specific programs that influenced participants in this study, such as Chaeli’s 

summer camp or Jaffer and Leah’s IFP program, might reveal findings about how 

specific aspects of the programs promote eco-innovation, continued environmental 

stewardship, or activism beyond the attendance timeframe. A case study of an eco-

innovation team throughout the innovation process from ideation to working product 

could reveal information about the social dynamics of team-based eco-innovation.  

Recommendations 

Allocate Time for Mentored, Team-Based, Iterative, Real-World Problem Solving  

Responding to the implications and suggestions related to the findings would 

require dedication of time away from an already intricately orchestrated school schedule. 

Given that time is already limited in schools, this recommendation echoes Levinson’s 

(2012) suggestion to reduce SAA measures for the sake of teachers having freedom over 

their own classrooms.  

This research challenges the emphasis on standardized testing in schools and its 

unintended consequences for students’ learning. G. W. Johnson (2014) alleged that 
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standardized testing kills creativity because it creates a context that punishes students for 

being creative. Levinson (2012) charged that high-stakes testing has had a nullifying 

effect on empowering students to put their learning into practice as involved citizens 

because standardized testing inherently restricts entire educational domains and strengths 

not covered by the standards. Acknowledging that the culture of standardized testing has 

buried the foundational educational goal of learning to be productive citizens in a 

democratic society under a routine of test preparation, Westheimer (2015) encouraged 

educators to reorient their focus towards preparing students for their future civic 

responsibilities. Jacobs and Alcock (2017) posited that “those who vote on policy seem to 

have a kind of blind spot, not seeing that the forces of legislation and money are setting 

our education system backward” (p. 166). They go on to outline “four detrimental 

outcomes of standardized testing” including (a) the “misuse of data” (p. 168), which 

leads to the displacement of “the cultivation of talent and intellectual achievement” 

(p. 170) of students; (b) the “misuse of time and money” (p. 170); (c) the “suppression of 

innovation and creativity” (p. 172), which is antithetical to what today’s students need to 

survive; and (d) the discouragement of teamwork and support of isolation among teachers 

(p. 173), which leads to teachers leaving the profession (Bonato, 2019).  

Standardized testing works against the promotion of valuable learning activities 

revealed by seven of the 11 findings in this study. What if the emphasis placed on 

standardized testing were diminished significantly, and the hours of time formerly spent 

on test preparation were available for teachers and students to collaboratively pursue 

endeavors the findings in this study suggest? They might engage in authentic, real-world, 

science-based problem solving; hands-on scientific explorations; field trips with the 
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possibility for seminal experiences; or mentoring programs that give students the chance 

to learn valuable skills from nurturing adults who believe in them. They could develop 

activities that put all these together into mentored, team-based, iterative, real-world, 

problem-solving challenges. Then, having repeated practice in approaching similar 

problems with the necessary mindset, skills, and understanding to persevere through the 

necessary iteration to create effective solutions, students would be better equipped to take 

on the ecological challenges they will face. Imagine the benefit to humankind that would 

arise from transforming once-stress-laden busywork preparing for standardized tests into 

often-fun and rewarding practical preparation to solve the world’s approaching and very 

real ecological problems. 

Renew Emphasis on the Power of Polymathy 

Both Elisha and Jaffer, with their deep knowledge in multiple fields, approach life 

as polymaths. Elisha possesses an ever-growing expertise in solar power, geopolitics, 

business development, political activism, philanthropy, and ecology. Prior to creating his 

solar innovation company, he was a journalist and writer on Jewish family culture. His 

increasing knowledge in any of these fields supports his knowledge in other fields and 

helps him as a visionary team and community leader. Jaffer studied several aspects of 

engineering before focusing on water engineering, and his host of knowledge and skills 

serve him in solving problems with an innovative approach. Jaffer, a multi-linguist, has 

also developed himself as a community leader, political activist, and expert on 

geopolitical history—particularly as it relates to water and human rights. His versatility 

supports his innovation in terms of thinking and design, as well as his relationship 
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building, team management, and communication with politically important figures about 

his work.  

The stories of their lives that emerged from the cases suggest a return to the 

nurturance, cultivation, and celebration of polymathy, the mastery of more than one field 

of knowledge or practice. Cultivating polymaths takes time, patience, humility, and 

investment from a broad cohort of mentors and educators. It demands a flexible 

mindset—it esteems expertise in a given field but not at the sacrifice of mastering other 

disciplines. From the learner, it requires willingness to endure a longer-than-average 

investment in education because it takes time to develop expertise in multiple fields.  

Polymathy inherently leads to integration, seeing how things interconnect and 

understanding how separate entities affect one another. Therefore, it both requires and 

reinforces systems thinking. For any modern-day ecological innovator, attempting to 

solve an ecological problem without inadvertently initiating some unintended 

consequence requires teamwork, collaboration skills, and facility with an iterative-design 

process. Additionally, a basic understanding of several fields, with greater expertise in 

one or two, is essential for effective communication and comprehension among an 

interdisciplinary team. 

Alexander von Humboldt’s integrative methodologies (Wulf, 2015) support 

integration of self-designed interdisciplinary investigation and presentation within 

education practice. Interdisciplinary practices that emphasize systems thinking can 

liberate students to follow their curiosity. Such inquiry-led learning allows students to 

choose an area of inquiry and integrate their learning from other class subjects, along 
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with novel content they would not otherwise research or encounter, and thus connect their 

learning across multiple fields. 

This type of interdisciplinary investigation benefits from community support in 

the form of mentors, exemplars, and internships. It requires educators to collaborate 

across their fields to create integrative, interdisciplinary challenges for their students to 

explore and execute. To further imbue these experiences with meaning, students should 

have a culminating experience of presenting their work to their peers or to a larger 

community (Jacobs & Alcock, 2017). Education leaders taking on such a challenge will 

benefit from an iterative implementation design. To that end, employing Bryk et al.’s 

(2015) PDSA cycle will help facilitate this practice’s continual improvement. It is 

iterative. If it does not work the first time, tweak it, and try again.  

Final Reflection 

Early in my doctoral program, I was told that PhD research is “standing on the 

shoulders of giants.” Three giants stand out as lifelong inspirations to me: 

Robert E. Stake, whose multiple case study methodology provided a type of wireframe 

for me to conduct my research; Alexander von Humboldt, who was my subconscious 

theoretical framework, although I did not know that (or him) until the work was mostly 

finished; and Charles Richard Snyder, whose seminal work on hope will certainly serve 

as foundational literature review material for any follow-up research I do connected to 

this dissertation.  

During my analysis process, I came across Stake’s (2006) offer to share his case 

analysis worksheets. I took him up on the offer and emailed him to ask for his 

worksheets. I was delighted and a bit star-struck when he emailed me with the 
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worksheets attached. It was as though I could feel the heat from the torch he has been 

carrying.  

Andrea Wulf’s (2015) book, The Invention of Nature: Alexander von Humboldt’s 

New World, introduced me to Alexander von Humboldt, the father of ecology. As a 

world-traveling botanist, on February 7, 1800, Humboldt wrote about the evidence he 

saw that humans were wreaking havoc upon the earth. He foresaw human-induced 

climate change and warned that humankind’s actions across the globe could affect future 

generations. Humboldt understood that nature is interconnected. He urged humanity “to 

understand how the forces of nature worked, [and] how those threads were all connected 

[because] humankind, he warned, had the power to destroy the environment and the 

consequences could be catastrophic” (p. 68).  

As a polymath, Humboldt leveraged artistry to represent his view of nature’s 

connectedness. He was the first to conceive of all of Earth’s life as connected—so much 

so that his ideas about the connectedness of the continents preceded the concept of 

Pangea introduced more than a century later. Humboldt also contributed the concept of 

isotherms to “visualize global climate patterns” (Wulf, 2015, p. 211). His innovation of 

visualizing climate data with isotherms is used still today to “understand and depict 

climate change and global warming” (p. 211). The way Humboldt thought holistically, 

with his consideration of the whole planet—with an adroit integration of “a scientific 

method that included art, history, poetry, and politics” (p. 396)—validated me as a 

thinker in how I perceive, process, and understand the world.  

As I researched hope to better understand my findings, Snyder’s (1995) copious 

writings on hope deeply inspired me. Given my previous luck with connecting with 



 362 

 

Stake, I figured I would reach out to Snyder to thank him. I discovered that he passed 

away in 2006. What a loss! As I read about his life from his colleagues’ tributes, I gained 

a profound sense of the power of legacy. From his obituary, I learned that “he wrote or 

edited 23 books and 262 articles” (Lawrence Journal-World, 2006). No wonder I found 

his name everywhere in the hope literature. His work on hope helps me understand the 

findings from my own research.  

This is what it means to stand on the shoulders of giants. I did not get here on my 

own. My contribution to the literature would be nothing without the contributions of at 

least 100 other researchers whose works I cited and whose works influenced mine. Each 

of those researchers stood on their own set of research giants’ shoulders. I am just part of 

a repeating pattern that has gone before me and will continue long after me. I hope this, 

my work, has legacy—that the stories of my case eco-innovators spark inspiration for 

future innovators and researchers. I hope the findings are graspable and implementable 

and contribute practically to an ever-inspired set of eco-innovators filled with hope and 

equipped with the skills to restore our home, planet Earth, to its vibrant, healthy, fecund 

state of being—teeming with life and fertile with hope. 
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APPENDIX A: 

 INTERVIEW PROTOCOL: INDIVIDUAL, GROUP, AND FOLLOW-UP 
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Note: Additional interview questions may be generated in response to information 

gathered in interviews. 

 

About the Ecological Innovation: 

Please tell me the story of your ecological innovation. 

While the interviewee is responding, I will be looking for answers to the following 

questions. If I don’t hear the answers, I may ask them as follow-up questions. 

 

Please describe your Ecological Innovation to me. What is its purpose?  

 

What was your motivation for building it?  

 

Did you make this alone or part of a team? Tell me about that. 

 

Were you specifically challenged (like with a contest or assignment) to build this, or did 

you make it up on your own?  

 

What are your hopes for this innovation?  

 

Why do you care about that?  

 

When did you start to care about that?  
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Was anyone involved in showing you or teaching you about that issue? Tell me about 

that. 

 

Environmental/Ecological Education Questions 

Please tell me about your first memories of becoming aware of the environment and how 

you became concerned about the environment. 

While the interviewee is responding, I will be looking for answers to the following 

questions. If I don’t hear the answers, I may ask them as follow-up questions. 

 

Would you say that outside of this specific ecological issue you have concerns or care 

about the environment? If so, what issues?  

 

Do you do anything to further your knowledge or activism on that issue? 

 

Have you cared about the environment prior to this innovation? 

 

Please tell me about how you learned about this subject matter. Please include all 

contributing factors: classes, books, mentors, documentaries, etc. 

 

Did you take specific classes or read specific books to support you in this innovation? 
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When do you recall your first moment of interest in this subject? What was the context? 

How was your interest further cultivated? 

 

How you do you believe you started caring about the environment? 

 

Please describe the natural environment in the home you’ve grown up in. 

 

How much time do you currently spend in nature (outdoors in woods, meadows, 

mountains, streams, etc.)? 

 

How much time did you spend in nature as a child?  

 

What philosophy about the environment do you believe you grew up with? Who 

contributed to that philosophy and how did they do that? 

 

Getting Participant’s Take on The Process 

If there were a “recipe” for making an ecological innovator, what would be the key 

ingredients?  

While the interviewee is responding, I will be looking for answers to the following 

questions. If I don’t hear the answers, I may ask them as follow-up questions. 

 

Of the ingredients you just listed, what would you say is the most important? 

What would be #2 and #3? 
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Does the order of occurrence of the ingredients you listed matter? Please explain. 

 

If you were to propose a theory of how one becomes an ecological innovator, what would 

you propose? 

 

Influencers to the Innovator: 

Are there any other people that you believe contributed to your ability or desire to 

innovate (either people who took an interest in you or people you sought out to support 

you)?  

Please tell me the story about them. 

 

 (ask relevant probing questions, follow any leads here) 

 

Regarding people who’ve contributed to your ability to innovate, was there anyone 

specific when you were younger than 5? (Please tell me the story) 

 

In elementary school? (Please tell me the story) 

 

Middle School? (Please tell me the story) 

 

High School? (Please tell me the story) 
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College? (Please tell me the story) 

 

Post-College young adult? (Please tell me the story) 

 

What role, if any, have your parents played in you becoming an ecological innovator? 

Are there any specific routines or frames of mind in your household that you feel have 

influenced who you are as an innovator? 

 

Were there any specific ways your parents, mentors, caregivers, or teachers supported 

innovation exploration, or experimentation in your life? How so?  

(Please tell me the story) 

 

Are they any camps, clubs or institutions that contributed to your ability or desire to 

innovate?  

(Please tell me the story) 

(ask relevant probing questions, follow any leads here) 

 

Were there any significant life experiences that motivated you or inspired you to make 

your innovation? (Please tell me the story) 

 

Were there any local, regional, or global current events that influenced you in 

relationship to the process of you making this innovation? (Please tell me the story) 
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How about for becoming an innovator? (Please tell me the story) 

 

If you were to tell your life story as it leads to you making this ecological innovation, 

what key events, characters, and experiences play a part? 

(Please tell me the story) 

(ask any relevant questions or follow any leads here) 

 

When talking about making sure kids get their needs met, people talk about open free 

play time and formal activities. Please tell me about your free play time growing up. How 

much time do you remember having? What about formal scheduled enrichment activities. 

What were/ are your activities? How much time did/do you spend with each? 

 

Do you think that there is or is not any connection between any of those activities and 

your innovative thinking/process? There are no right answers here. Remember, you are 

informing me. 

 

Please think back to when you were younger than 5. Do you remember any interests you 

had then that may have served as precursors to this innovation? (Please tell me the story) 

 

In elementary school? (Please tell me the story) 

 

Middle School? (Please tell me the story) 
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High School? (Please tell me the story) 

 

College? (Please tell me the story) 

 

Post-College young adult? (Please tell me the story) 

 

When you were in elementary school? 

 

When you were younger than 5, were there any things that you did with other children or 

adults that helped you become an ecological innovator? (Please tell me the story) 

 

In elementary school? (Please tell me the story) 

 

Middle School? (Please tell me the story) 

 

High School? (Please tell me the story) 

 

College? (Please tell me the story) 

 

Post-College young adult? (Please tell me the story) 

 

When you were younger than 5, do you remember any specific adults, in the home or 

outside of the home that invested in you in such a way that may have supported you in 
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becoming an ecological innovator? If so, what did they do? How do you remember that 

affecting you at the time? (Please tell me the story) 

 

In elementary school? (Please tell me the story) 

 

Middle School? (Please tell me the story) 

 

High School? (Please tell me the story) 

 

College? (Please tell me the story) 

 

Post-College young adult? (Please tell me the story) 

 

Makerspace Questions  

(Look at Questionnaire, see if they attend makerspace, if so then use this next section of 

questions, if not, SKIP): 

 

So, you attend a makerspace. Please tell me about that.  

While the interviewee is responding, I will be looking for answers to the following 

questions. If I don’t hear the answers, I may ask them as follow-up questions. 

 

Do you feel that being a part of or going to the makerspace has contributed in any way to 

your ecological innovation? If so, please explain. If not, why not? 
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Does participation in the makerspace influence your ability to innovate? 

 

If so, please describe how. 

Is there any specific tool or technique that you learned at the makerspace that has 

contributed to your innovation? Are there certain habits of thinking that you learned at 

the makerspace that have influenced your innovation? 

 

Did you take any specific classes or participate in any clubs that contributed to this 

innovation or your ability to innovate? 

 

If so, please describe. 

 

Have you ever been to a maker-faire or similar event? 

If so, please tell me about that? 

Do you think participating in that event influenced you as an innovator at all? 

 

Are you part of any on-line maker communities? If so, can you please tell me about that. 

Do you think participating in your online maker community influenced your innovation 

or innovation process or thinking at all? 

 

On Innovation: 

Do you remember the first time you made something from scratch?  
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While the interviewee is responding, I will be looking for answers to the following 

questions. If I don’t hear the answers, I may ask them as follow-up questions. 

 

Can you tell me about that process?  

 

Do you have an innovation hero that inspire you? Please tell me about that. 

 

Did you go to innovation events or museums as a kid? 

 

Did you have any mail-order innovation kits or magazines? 

 

How many prototypes did you go through, or if you’re in process of creating your 

ecological innovation, what stage of the process are you in? 

 

Have you innovated anything before? If so, please tell me about that? 

 

Did anyone help you, and if so, who and in what ways did they help you? 

 

Challenges: 

What challenges have you experienced through the process of making your eco-

innovation? 

 

How do you get through the challenges? 
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Do you have a story about getting through an innovation challenge? If so, please tell me. 

 

Suggestion for Supports: 

What suggestions do you have for people to support eco-innovation? 

While the interviewee is responding, I will be looking for answers to the following 

questions. If I don’t hear the answers, I may ask them as follow-up questions. 

 

What suggestions do you have for parents to support eco-innovation in their kids? 

What suggestions do you have for teachers to support eco-innovation in their students? 

 

What suggestions do you have for school leaders to support eco-innovation in their 

schools? 

 

What suggestions do you have for communities/society to support eco-innovation in 

general? 

 

What suggestions do you have for your friends in terms of encouraging them to try 

addressing an ecological problem? 

 

Snowball Sampling: 
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As I’m trying to interview as many ecological innovators as possible, do you know other 

eco-innovators who might be willing to be interviewed as well? Any leads from any of 

your online maker communities or your clubs, classes, or makerspace? 

 

Please tell me why you suggested that person. (Ask for contact info!) 

Thank you! 
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APPENDIX B: 

 ECOLOGICAL INNOVATOR QUESTIONNAIRE 
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Thank you for your time and willingness to share your story about how you became an 

ecological innovator. Please fill out this questionnaire first, then we will proceed to the 

video interview. You and your auxiliary participants’ identities and identifying 

information will be kept confidential. 

 

Name: __________________________________ Today’s Date: ___________________ 

Age: _____________ D.O.B.: ____________ Age you started innovation: ____________ 

School/Type of School: ____________________________________________________    

Grade/Class: ___________ Teacher: __________________________________________ 

Makerspace Membership:__________________________ Years/Months attending:____ 

Name/Purpose of your Ecological Innovation:___________________________________ 

________________________________________________________________________ 

Contributing Teachers/Mentors to your Ecological Innovation (at any stage). You may 

list as many or as few as is appropriate. If you need more than 4 spots, please indicate 

with an asterisk (*) and write in the blank space provided at the end of this survey. 

1.__________________________________   2. _________________________________  

3.__________________________________   4. _________________________________  

Please write a brief note about each person and the role that person played in your life 

and the innovation process. I will ask you more during the interview.  

Person 1.________________________________________________________________ 

Person 2.________________________________________________________________ 

Person 3.________________________________________________________________ 

Person 4.________________________________________________________________ 
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I may wish to contact these people to learn more from them about the process of 

developing you as an ecological innovator. Please indicate if I have your permission to 

contact each person, and if you have the contact info or are able to share it. If you have it 

on you, please let them know that I may be contacting them and please share their contact 

info below. 

Thank you!  

 

I give you permission to contact Person 1. Yes / No.  

I (have/do not have) access to their contact information. I (can/cannot) get it for you.  

Person 1 Name:______________________ email: _______________________________ 

phone: _______________________ Place of work: ______________________________ 

I give you permission to contact Person 2. Yes / No.  

I (have/do not have) access to their contact information. I (can/cannot) get it for you.  

Person 2 Name:______________________ email: _______________________________ 

phone: _______________________ Place of work: ______________________________ 

I give you permission to contact Person 3. Yes / No.  

I (have/do not have) access to their contact information. I (can/cannot) get it for you.  

Person 3 Name:______________________ email: _______________________________ 

phone: _______________________ Place of work: ______________________________ 

I give you permission to contact Person 4. Yes/No.  

I (have/do not have) access to their contact information. I (can/cannot) get it for you.  

Person 4 Name:______________________ email: _______________________________ 

phone: _______________________ Place of work: ______________________________ 
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APPENDIX C: 

 INFORMED CONSENT FORM–ADULT 
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Dissertation Research: People Who Are Saving the World: The Influencing Factors 

and Conditions upon the Lives of Young People who become Ecological Innovators 

 

 

Introduction: 

I, Pascha Griffiths, the lead researcher, designer, funder, and facilitator of this study, am 

conducting this research as part of the requirements of Lesley University’s Educational 

Leadership Doctoral Program. The purpose of this research is to explore the factors and 

conditions present in the lives of ecological innovators that led up to their experience of 

making an ecological innovation. This study aims to investigate 1-6 unique eco-innovator 

cases. 

 

 

Volunteering for the Study: 

You are invited to participate in this research case study either as a primary or auxiliary 

participant. To clarify, a primary participant is an ecological innovator as defined by this 

study, and an auxiliary participant is a person who holds an important and informative 

perspective on the primary participant’s life such as a family member, teacher, mentor, 

friend, lab partner, or other related person. Volunteering for this study involves 

participating in 1-3 individual or group interviews that will range from 45-90 minutes. 

For the primary participants, it may also involve allowing Pascha Griffiths to follow you 

around like a documentarian/biographer for part of a day on one or more occasion as you 

are comfortable and is appropriate to the study and your circumstances. 

 

 

Compensation: 

Participants in this study will receive gift cards in the amount of $25 per video/audio 

interview from either Amazon or Target (your choice). If you prefer, your compensation 

can be in the form of a donation made by the principal investigator to a mutually agreed 

upon ecological/environmental charity of your choosing. Additionally, all participants 

will be entered into a drawing at the rate of one entry/interview (both group and 

individual interviews count) for one additional $100 Amazon or Target gift card that will 

be held at the end of data collection. 

   

 

Outcomes: 

There is potential for this study to influence educators and parents who aim to prepare 

youth for creatively solving and responding to environmental problems. The findings of 

this study may inform teaching practices and curriculum development for educators in 

schools, after-schools, summer camps, and makerspaces. It may also inform school 

leaders and policy makers in their support of programming and funding that could 

influence ecological/environmental education and innovation. This study may also yield 

information that serves to advance the supports for ecological innovation in schools, 

educational organizations, and society at large. In addition to the defense of this 

dissertation, information from this study may be used for a more formal presentation such 

as an article, book, or theatrical presentation.  
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Benefits:  

The benefit of participating in this research is the opportunity to provide information 

useful in understanding the developmental factors and conditions that go into the lives of 

ecological innovators. Additionally, you may benefit from reflecting upon and retelling 

your experiences. Although these benefits may occur, we cannot guarantee that you will 

personally experience benefits from participating in this study.  

 

 

Data Collection Process and Participant Involvement: 

Participants in this study will participate in one or all of the following conducted by 

principal investigator, Pascha Griffiths: 

Pre-interview questionnaire 

One-on-one interview with freedom to sketch/write on a whiteboard during interview 

(video or audio recorded)  

Group interview (video or audio recorded) 

Follow up Interview 

Additional Data Collected by Principal Investigator May Include: 

Observational notes  

Using shared artifacts such as articles, letters of recommendation, assignments, report 

cards, evaluations, etc.  

 

 

Risks:  

There are no known risks associated with participation in this project. Participating in this 

research study is completely voluntary. You have the right to refuse to be in this study. If 

you decide to be in this study and change your mind, you have the right to drop out at any 

time. You may skip questions. Whatever you decide, you will not lose any benefits to 

which you are otherwise entitled. You are encouraged to ask questions about this study at 

any time before or during this research.  

 

 

Participant Confidentiality, Privacy, Anonymity, and Data Protection: 

During the process of this study, all precautions will be taken to maintain confidentiality 

and participant anonymity. I will be the only one collecting and analyzing the data from 

the study. During the study, video and audio recordings will be securely stored in a 

locked file. Digital renderings will be password protected. Once the study is completed, 

the video and audio recordings will be destroyed. Transcript data, completely separated 

from any identifying information, may be retained and securely maintained for future 

studies and works noted above. To ensure anonymity, all notes and related materials 

collected will be decoupled from any identifying information and securely stored for a 

potential future follow-up study. Please note, in the event that you should reveal 

something which Federal or State laws require the researcher to report, then the 

researcher will be obliged to do so, even where such reports appear to violate 

confidentiality – applicable Federal and State laws take precedence. 
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Institutional Contact Information: 

The researcher’s contact information, as well as the researcher’s Senior Advisor’s and 

Lesley University’s IRB contact information appear below. The benefit of participating in 

this research is the opportunity to provide information useful in understanding the 

developmental factors and conditions that go into the lives of ecological innovators. 

There are no known risks associated with participation in this project. There is a Standing 

Committee for Human Subjects in Research at Lesley University to which complaints or 

problems concerning any research project may, and should, be reported if they arise. 

Contact the Committee Chairpersons at irb@lesley.edu 

By replying to this email and inserting an “X” next the appropriate statements, you are 

giving electronic consent to participate in this research study. You will have a chance to 

sign this in person at our first meeting. If you are handed this in person, your signature 

below is your consent for you or your child to participate in this study.  

 

Thank you for your considering participating in this research study! I truly appreciate it! 

For Potential Participants Who are 18 Years or older: 
 

                                                                                                                                                 
please circle one 

____Yes, I agree to participate in this study as a primary/auxiliary participant and I am 18 

years or older. 

 

____ No, I do not agree to participate in this study and I am 18 years or older. 

 

Participant’s Signature (18 or older): 

I am 18 years of age or older. The nature and purpose of this research have been 

satisfactorily explained to me and I agree to become a participant in the study as 

described above. I understand that I am free to discontinue participation at any time if I 

so choose, and that the investigator will gladly answer any questions that arise during 

the course of research. 

 

_____________   _________________________________ _________________ 

Date                             Participant’s Signature                                    Print Name 

 

 

Please Put an X in all that you are willing to participate in: 

 

____Pre-interview questionnaire 

____Video or audio recorded 1-on-1 interview which may include explanatory sketches  

         created during the process  

____Video or audio recorded group interview conducted  

____Observational notes  

____Collection of artifacts such as articles, letters of recommendation, assignments,  

         report cards, evaluations, etc.  

____Explanatory pencil/pen sketches may be published in this study 

mailto:irb@lesley.edu
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Investigator’s Signature: 

 

_____________   _________________________________ _________________ 

Date                         Investigator’s Signature                         Print Name 

 

Once again, I truly thank you for your considering participating in this research study!  

 

Sincerely, 

[signed] 

 

Pascha Marlin Griffiths 

 

 

Pascha Marlin Griffiths Dr. Susan Rauchwerk   

Ph.D. Candidate  Senior Advisor                   

Lesley University   Lesley University                   
xxxxxx@lesley.edu   xxxxxx@lesley.edu  irb@lesley.edu     
xxx-xxx-xxxx 

 

  

mailto:xxxxxx@lesley.edu
mailto:xxxxxx@lesley.edu
mailto:irb@lesley.edu
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 INFORMED CONSENT FORM–MINOR 
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Dissertation Research: People Who Are Saving the World: The Influencing Factors 

and Conditions upon the Lives of Young People who become Ecological Innovators 

 

 

Introduction: 

I, Pascha Griffiths, the lead researcher, designer, funder, and facilitator of this study, am 

conducting this research as part of the requirements of Lesley University’s Educational 

Leadership Doctoral Program. The purpose of this research is to explore the factors and 

conditions present in the lives of ecological innovators that led up to their experience of 

making an ecological innovation. This study aims to investigate 1-6 unique eco-innovator 

cases. 

 

Volunteering for the Study: 

You (and/or your child) are invited to participate in this research case study either as a 

primary or auxiliary participant. To clarify, a primary participant is an ecological 

innovator as defined by this study, and an auxiliary participant is a person who holds an 

important and informative perspective on the primary participant’s life such as a family 

member, teacher, mentor, friend, lab partner, or other related person. Volunteering for 

this study involves participating in 1-3 individual or group interviews that will range 

from 45-90 minutes. For the primary participants, it may also involve allowing Pascha 

Griffiths to follow you around like a documentarian/biographer for part of a day on one 

or more occasion as you are comfortable and is appropriate to the study and your 

circumstances. 

 

Compensation: 

Participants in this study will receive gift cards in the amount of $25 per video/audio 

interview from either Amazon or Target (your choice). If you prefer, your compensation 

can be in the form of a donation made by the principal investigator to a mutually agreed 

upon ecological/environmental charity of your choosing. Additionally, all participants will 

be entered into a drawing at the rate of one entry/interview (both group and individual 

interviews count) for one additional $100 Amazon or Target gift card that will be held at 

the end of data collection. 

   

Outcomes: 

There is potential for this study to influence educators and parents who aim to prepare 

youth for creatively solving and responding to environmental problems. The findings of 

this study may inform teaching practices and curriculum development for educators in 

schools, after-schools, summer camps, and makerspaces. It may also inform school 

leaders and policy makers in their support of programming and funding that could 

influence ecological/environmental education and innovation. This study may also yield 

information that serves to advance the supports for ecological innovation in schools, 

educational organizations, and society at large. In addition to the defense of this 

dissertation, information from this study may be used for a more formal presentation such 

as an article, book, or theatrical presentation.  
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Benefits:  

The benefit of participating in this research is the opportunity to provide information 

useful in understanding the developmental factors and conditions that go into the lives of 

ecological innovators. Additionally, you may benefit from reflecting upon and retelling 

your experiences. Although these benefits may occur, we cannot guarantee that you will 

personally experience benefits from participating in this study.  

 

Data Collection Process and Participant Involvement: 

Participants in this study will participate in one or all of the following conducted by 

principal investigator, Pascha Griffiths: 

• Pre-interview questionnaire 

• One-on-one interview with freedom to sketch/write on a whiteboard during 

interview (video or audio recorded)  

• Group interview (video or audio recorded) 

• Follow up Interview 

Additional Data Collected by Principal Investigator May Include: 

• Observational notes  

• Using shared artifacts such as articles, letters of recommendation, assignments, 

report cards, evaluations, etc.  

 

Risks:  

There are no known risks associated with participation in this project. Participating in this 

research study is completely voluntary. You have the right to refuse to be in this study. If 

you decide to be in this study and change your mind, you have the right to drop out at any 

time. You may skip questions Whatever you decide, you will not lose any benefits to 

which you are otherwise entitled. You are encouraged to ask questions about this study at 

any time before or during this research.  

 

Participant Confidentiality, Privacy, Anonymity, and Data Protection: 

During the process of this study, all precautions will be taken to maintain confidentiality 

and participant anonymity. I will be the only one collecting and analyzing the data from 

the study. During the study, video and audio recordings will be securely stored in a 

locked file. Digital renderings will be password protected. Once the study is completed, 

the video and audio recordings will be destroyed. Transcript data, completely separated 

from any identifying information, may be retained and securely maintained for future 

studies and works noted above. To ensure anonymity, all notes and related materials 

collected will be decoupled from any identifying information and securely stored for a 

potential future follow-up study. Please note, in the event that you should reveal 

something which Federal or State laws require the researcher to report, then the 

researcher will be obliged to do so, even where such reports appear to violate 

confidentiality – applicable Federal and State laws take precedence. 

 

Institutional Contact Information: 

The researcher’s contact information, as well as the researcher’s Senior Advisor’s and 

Lesley University’s IRB contact information appear below. The benefit of participating in 
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this research is the opportunity to provide information useful in understanding the 

developmental factors and conditions that go into the lives of ecological innovators. 

There are no known risks associated with participation in this project. There is a Standing 

Committee for Human Subjects in Research at Lesley University to which complaints or 

problems concerning any research project may, and should, be reported if they arise. 

Contact the Committee Chairpersons at irb@lesley.edu 

By replying to this email and inserting an “X” next the appropriate statements, you are 

giving electronic consent to participate in this research study. You will have a chance to 

sign this in person at our first meeting. If you are handed this in person, your signature 

below is your consent for you or your child to participate in this study.  

 

Thank you for your considering participating in this research study! I truly 

appreciate it! 

 

 

For Parent/Guardian of Minor Children (17 years or younger):  

 

_____ Yes, I agree to allow my minor child (17 or younger) to participate in 

this study as a primary participant and I am 18 years or older. 

 

_____ No, I do not agree to allow my minor child to participate in this study.  

 

 

For Potential Participants who are 17 years or younger whose 

parent/guardian checked “Yes” above: 

 

_____ Yes, I agree to participate in this study as a primary participant and I 

am 17 years or   younger. 

 

_____ No, I do not agree to participate in this study and I am 17 years or 

younger. 

                                                                                                                                 

 

Investigator’s Signature: 

 

_____________   _________________________________ _________________ 

Date                         Investigator’s Signature                         Print Name 

 

 

Parent/Guardian Signature for Minor Participant:  

I am 18 years of age or older, and the responsible parent/guardian of a 

participant in this research. The nature and purpose of this research have been 

satisfactorily explained to me and my child, and I agree to allow my child to 

become a participant in the study as described above. I understand that my 

child is free to discontinue participation at any time, by his or her choosing, or 

mailto:irb@lesley.edu
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my own. The investigator will gladly answer any questions that arise during the 

course of research. 

 

_____________   _________________________________ _________________ 

Date                  Signature of Parent/Guardian or                 Print Name  

                         Legally Authorized Representative  

 

Minor Participant’s Signature: 

I am younger than 18 years of age, so i f my parent/guardian has already 

allowed permission, then I have the option of choosing to participate or not. 

The nature and purpose of this research have been satisfactorily explained to 

me and I agree to become a participant in the study as described ab ove. I 

understand that I am free to discontinue participation at any time if I so 

choose, and that the investigator will gladly answer any questions that arise 

during the course of research. 

 

_____________   _________________________________ _________________ 

Date                    Participant’s Signature                       Print Name 

 

 

Please Put an X in all that you are willing to participate in:  

____Pre-interview questionnaire 

____Video or audio recorded 1-on-1 interview which may include explanatory sketches 

created during the process 

____Video or audio recorded group interview conducted  

____Observational notes  

____Collection of artifacts such as articles, letters of recommendation, assignments, 

report cards, evaluations, etc.  

____Explanatory pencil/pen sketches may be published in this study  

 

Once again, I truly thank you for your considering participating in this 

research study!  

 

Sincerely, 

[signed] 

 

Pascha Marlin Griffiths 

 

Pascha Marlin Griffiths Dr. Susan Rauchwerk   

Ph.D. Candidate  Senior Advisor                   

Lesley University   Lesley University                   

xxxxxxxx@lesley.edu xxxxxxxx@lesley.edu irb@lesley.edu     

xxx-xxx-xxxx  

mailto:xxxxxxxx@lesley.edu
mailto:xxxxxxxx@lesley.edu
mailto:irb@lesley.edu
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APPENDIX E: 

 DATA COLLECTED 

 

  



 

  

4
1
2
 

Table E1. Timeline of Participant Recruitment, Interviews, and Data Analysis 

Date  
Primary Participant (PP) 

PP1 Chaeli  PP2 Elisha PP3 Jaffer and Leah 

4/13/18 Received IRB Approval for Study 

4/13/18 Commenced participant recruitment: Launched recruitment website and started recruiting via emails to professors, word of mouth, posted links to website 

on Facebook and Twitter 

5/20/18 Received application for study from the recruitment 

website 

  

6/20/10 Interviewed PP1 & mother (Chaeli & Lily) 

6/27/18 Interviewed PP1’s science teacher (Mrs. Wu) 

7/2/18 Interviewed PP1’s mother (Lily) 

8/9/18 Attended summer science/gardening program expo 
that PP1 attended & claimed was influential  

8/11/18 Interviewed PP1’s grandfather/mentor (Grandpa) 

8/13/18  Attended talk PP2 gave on solar innovation Met at PP2’s solar innovation talk 

8/17/18  Interviewed PP2; observed PP2 in meeting 

regarding solar innovation business 

 

8/20/18 Interviewed PP1’s camp counselor/ mentor (Seth)  

8/27/18   Interviewed PP3 (Jaffer) 

9/13/18   Interviewed PP3’ (Leah) 

10/2018 Continued work on transcriptions 

11/26/18 Imported interview transcripts into NVivo; started initial coding 

11/29/18   Interviewed PP3’s host-mom/mentor (Malia) 

11/29/18 

Uploaded Data to NVivo 

 Found online/transcribed PP3’s speech to 

members of Congress  

12/2018 Gathered data from print, video, online 

sources 

Gathered data from online sources 

12/27-29/18 Wrote initial case & started 1st data analysis step Uploaded data to NVivo; wrote initial case 

& started 1st data analysis step 

Uploaded data to NVivo 

1/4/19  Initial participant checks on 1st draft of case  

1/5-6/19  Interviewed PP2’s science teacher 

(Dr. Sterne) 

 

1/7/19   Wrote initial case & started 1st data analysis step 

1-2/2019 Started initial coding of quintain 

1/8/19 Follow-up phone interview with PP1’s mother (Lily)   

1/15/19  Interviewed PP2’s mother (Hannah)  

1/2019 Completed all transcriptions; continue work on case writing; uploaded data to NVivo as necessary 

1-2/2019 Sent vignette to participant for checking  Sent vignette to participant for checking Sent vignette to participants for checking 

1-4/2019 Imported all remaining data to NVivo; engaged in remaining steps of eight-step analysis process of individual and quintain case analysis; submitted drafts 
of individual cases with theme and quintain analyses to dissertation advisor. 

  
 4

1
2
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Data Collection 

Tools___________________________________________________________ 

Interview Protocol (Appendix A): 

With eco-innovators (primary participants) 

With auxiliary participants (e.g., parents, teachers, mentors, siblings, lab partners) 

Trint.com recording app 

Rev.com recording App 

Dictopro recorder 

Writing and drawing materials for participant to use during interviews 

Camera for taking pictures of participants’ drawings 

Auxiliary participant gathering survey (Appendix B) 

Supplemental materials 

Online materials, such as videos made by or about the innovator, blogs by the eco-

innovator, articles about the eco-innovator  

Documents shared with the researcher (e.g., emails, reports, work samples) 

Observational interview notes 

 

 

 

 

 

 

 

 



 

  

4
1
4
 

Table E2. Data Collected by Case 
Primary participant  Data collected 

PP1 Chaeli In-person interview at mother’s hospital bed with mother present and occasionally contributing (audio recorded) 

PP1’s photographs on phone as shared during interview 

Observations & observational notes from Interview 1 

Drawings from Interview 1 

Follow up in-person interview with PP1’s mother (audio recorded) 

Photographs of PP1 shared by mother during interview 

Phone interview with PP1’s grandfather/science mentor (notes taken and participant verified via email 

communication) 

Newsletter mailed in from PP1’s grandfather 

In-person interview with PP1’s science teacher (audio recording failed; teacher supplied written answers to 

interview questions after the interview) 

In-person interview with PP1’s camp counselor (audio recorded) 

Observational attendance and participation in celebration put on by summer gardening camp that PP1 attends  

Phone call with leader of summer science camp at which PP1 designed her eco-innovation  

PP2 Elisha In-person interview at ’PP2’s collaborating educational institution (audio recorded) 

In-person interview with PP2’s science teacher 

Phone interview with PP2’s mother 

Observations and observational notes from PP2’s Interview 1 

Images of innovation drawn as child emailed to researcher 

On-line newspaper articles featuring PP2 

Observation of PP2 during group presentation of environmental work 

Observation of PP2 during one-on-one presentation of environmental work 

Web-pages about PP2 and PP2’s environmental work 

Content written about PP2 in published memoir written by close family member 

PP3 Jaffer & Leah In-person interview at participant’s innovation lab (audio recorded) 

Observations and observational notes from PP3’s Interview 1 

Phone interview with PP3’s host-mother and mentor (audio recorded) 

Online video of PP3 presenting a speech to members of Congress 

Online document related to innovation project 

Online document describing summer innovation program 

  
  
4
1
4
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APPENDIX F: 

 NIH COURSE COMPLETION CERTIFICATE 
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APPENDIX G: 

 LESLEY UNIVERSITY IRB APPROVAL 
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DATE: 4/13/2018 

 

 

To: Pascha Griffiths 

 

From: Dr. Robyn Flaum Cruz & Dr. Ulas Kaplan, Co-Chairs, Lesley IRB 

 

RE:  IRB Number: 17/18 - 042 

 

The application for the research project, “Kids who are Saving the World: The Influencing 

Factors and Conditions upon the Lives of Young People who become Ecological Innovators” 

provides a detailed description of the recruitment of participants, the method of the 

proposed research, the protection of participants’ identities and the confidentiality of the 

data collected. The consent form is sufficient to ensure voluntary participation in the 

study and contains the appropriate contact information for the researcher and the IRB. 

 

This application is approved for one calendar year from the date of approval. 

 

You may conduct this project. 

 

 

Date of approval of application: 4/13/18 

  

 

 

 

Investigators shall immediately suspend an inquiry if they observe an adverse change in 

the health or behavior of a subject that may be attributable to the research. They shall 

promptly report the circumstances to the IRB. They shall not resume the use of human 

subjects without the approval of the IRB. 

  

Institutional Review 

Board 

29 Everett Street 

Cambridge, MA 02138 

Tel  617 349 8234 

Fax  617 349 8190 

irb@lesley.edu 
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APPENDIX H: 

 RECRUITMENT FLYER 
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Seeking Eco-Innovators for Research Study 

Definition of eco-innovator for this study:  

A person who has made or is in the process of making an invention or innovative 

response to ameliorate or mitigate an ecological or environmental problem. 

Examples would be an innovation to clear the plastics in the ocean, a device to 

address the lack of potable water for people in a given geographical region, an 

innovation to mitigate the deleterious rise of carbon in the atmosphere, or a 

solution to ameliorate a threat to a given species due to human influenced 

environmental conditions. 

I am a doctoral student of Educational Leadership at Lesley University. I am 

researching factors and conditions present in the lives of ecological innovators 

that led up to their experience of creating an ecological innovation.  

I am seeking 2-6 ecological innovators willing to participate in a case study who 

started creating their first ecological innovation before they were 30 years old.  

If you believe you fit the criteria and you are willing to consider participating in a 

case study, please scan this QR code to learn 

more about the study and sign up for a potential 

case-candidate screening. 

If you are selected and choose to volunteer in 

the study, compensation will be $25 Amazon or 

Target gift card/interview + chance at $100 

Amazon/Target gift card. 

If you cannot scan this QR code, please take a 

picture of this URL and visit it to learn more and 

sign up for a pre-screen: 

https://eco-innovator.weebly.com 

If you know someone who fits the criteria, please share this with 

them. Thank you!  

https://eco-innovator.weebly.com/
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APPENDIX I: 

 EMAILS TO PARTICIPANTS 
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Dear Eco-Innovator (and Parent/Guardian if a Minor),  

I was referred to you by _________________________ to ask you if you would be willing 

to consider participating in a research study on eco-innovation.  

I am a doctoral student and an advisor to science teachers. Given my perspective, I am 

interested in examining the factors and conditions that contribute to a person becoming an 

ecological innovator.  

You and/or your child are invited to participate in a research study that aims to find the set 

of developmental factors and conditions that go into the lives of ecological innovators. You 

and/or your child were selected based on the fact that you are either the primary subject and 

have created at least one ecological innovation, or you are a supplemental participant, able 

of providing insights into the factors and conditions that led the primary subject becoming 

an ecological innovator. 

 

The research study utilizes a case study method. This means that I will be engaging with the 

primary and auxiliary participants somewhat like a biographer trying to discover the factors 

and conditions that led you/the primary subject to become an eco-innovator. As a case study 
attempts to get the full picture from multiple perspectives, your/your child’s insights are 

considered relevant and valuable to understanding the contributing factors that went into the 

primary subject’s life. As case studies go, I will also incorporate observations, documents, 

& artifacts such as newspaper articles or awards that you would be willing to show me. I 

hope this will be a fun and enriching time for all involved. Of course, any participant may 

refuse any question or end their participation in the study at any time without any need to 

explain and without any repercussion whatsoever. 

 

The results from this research will be used as part of my doctoral dissertation and may be 

submitted to an education or ecological journal for publication. Additionally, while 

maintaining confidentiality, elements of this study may be used in the formation of a 

theatrical production about ecological innovation. As a dissertation, article, or production, 

there is potential for this study to influence the professional preparation of future science 

teachers, as well as serve the advancement of ecological innovation in schools and 

educational organizations. 

 

To ensure accuracy of the data collected, interviews will be video recorded, unless you 

request an audio recording. If you decide to participate/allow your child to participate in this 

research study, simply reply to this email message with the consent form completed. The 

attached consent form outlines your voluntary participation with an option to allow me to 

publish an image of your explanatory white-board sketches created during the study, as long 

as the image maintains your anonymity. 

 

I understand how demanding life can be, so it is with this in mind that I respectfully and 

humbly ask for you to share your story of how you or your primary participant became an 

ecological innovator. Your kind allowance of participation and collaboration will help me 

complete this study. Please read the attached consent form and consider participating and/or 
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allowing your child to participate by responding to this email. Do not hesitate to call me 

(xxx-xxx-xxxx) if you have any questions. I look forward to hearing from you as soon as 

possible! 

 

Sincerely, 

Pascha Griffiths 

Lesley University Doctoral Candidate     xxxxx@lesley.edu 
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Email Letter to Auxiliary Participants 

Dear Potential Auxiliary Participant in a Case Study about ________________’s Life as An 

Eco-Innovator,  

I was referred to you by _________________________ to ask you if you would be willing 

to consider participating in a research study on eco-innovation. This is a case study focused 

on (Primary Participant) as (he/she/they) has/have created an ecological innovation which 

qualifies them as a primary subject for this research. You and/or your child are invited to 

participate in this research study which aims to find the set of developmental factors and 

conditions that go into the lives of ecological innovators. You and/or your child were 

recommended as auxiliary participants by ______________ as you hold a valuable 

informative perspective on ___________________’s life.  

 

As the doctoral student researcher, I am also an Advisor to science teachers. As such, I am 

interested in examining the factors and conditions that contribute to a person becoming an 

ecological innovator.  

The research study utilizes a case study method. This means that I will be engaging with the 

primary and auxiliary participants somewhat like a biographer trying to discover the factors 

and conditions that led the primary subject to become an eco-innovator. As a case study 

attempts to get the full picture from multiple perspectives, your/your child’s insights are 

considered relevant and valuable to understanding the contributing factors that went into the 

primary subject’s life. As case studies go, I will also incorporate observations and any 

relevant documents or artifacts such as newspaper articles or awards that you would be 

willing to show me. I hope this will be a fun and enriching time for all involved. Of course, 

any participant may refuse any question or end their participation in the study at any time 

without any need to explain and without any repercussion whatsoever. 

 

The results from this research will be used as part of my doctoral dissertation and may be 

submitted to an education or ecological journal for publication. Additionally, while 

maintaining confidentiality, elements of this study may be used in the formation of a 

theatrical production about ecological innovation. As a dissertation, article, or production, 

there is potential for this study to influence the professional preparation of future science 

teachers, as well as serve the advancement of ecological innovation in schools and 

educational organizations. 

 

To ensure accuracy of the data collected, interviews will be video recorded, unless you 

request an audio recording. If you decide to participate/allow your child to participate in this 

research study, simply reply to this email message with the consent form completed. The 

attached consent form outlines your voluntary participation with an option to allow me to 

publish an image of any whiteboard sketches you/your child may create during the study, as 

long as the image maintains all participants’ anonymity. 

 

I understand how demanding life can be, so it is with this in mind that I respectfully and 

humbly ask for you to share your perspective on the primary participant’s life. Your kind 
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allowance of participation and collaboration will help me complete this study. Please read 

the attached consent form and consider participating and/or allowing your child to 

participate by responding to this email. Do not hesitate to call me (xxx-xxx-xxxx) if you 

have any questions. I look forward to hearing from you as soon as possible! 

 

Sincerely, 

Pascha Griffiths 

Lesley University Doctoral Candidate     xxxxxx@lesley.edu 
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Email Recruitment/Referral Letter to Professors and Teachers 

Dear Professor (Name)/Science Teacher (Name),  

As an Advisor to science teachers and as an educational researcher/doctoral student, I am 

interested in examining the factors and conditions that contribute to a young person 

becoming an ecological innovator.  

I am conducting a criterion-based case study, so I am contacting you to ask for referrals of 

any current or former students or colleagues who, before the age of 30, made (or attempted 

to make) some sort of ecological innovation to support some aspect of ecological 

sustainability, environmental stewardship, climate change mitigation, or any sort of 

attempted solution to mitigate or ameliorate anthropogenic consequences for any part or 

species in our global ecosystem. Their innovation may have been for an assignment, 

competition, conference, collaborative project, or self-guided exploration. You may 

nominate yourself as well as long as you fit the criteria. 

 

If you know someone who might fit the criteria for this study, will you please forward this 

email to them with this following note, please copy and paste it and include it in the email 

exactly: 

 

This email is being forwarded to you by (your professor/your child’s teacher) because 

(you/your child) may fit the criteria for a research study I’m conducting for my 

doctoral dissertation at Lesley University. My name is Pascha Griffiths, and I have 

asked your professor/your child’s teacher for suggestions of students who may fit the 

criteria of being an “eco-innovator.” Before I explain more, please note that there is no 

obligation for you or your child to participate in this study. Participation in this study 

is completely voluntary, and you may choose to (withdraw/withdraw your child) from 

the study at any time without explanation and without any repercussion. You/your 

child may also choose to not answer some questions, and that is completely fine, as 

participation is 100% voluntary. (You/You and your child) are encouraged to ask 

questions before and during the study. After the interviews have been transcribed, all 

participants will be asked to review and approve the transcript for accuracy, privacy 

protection, anonymity, and confidentiality. If you are interesting, will you please 

kindly contact me via email at xxxxx@lesley.edu with the subject heading: Eco-

Innovator Study 

 

This study utilizes a case study method, so I will be engaging with the primary participants 

somewhat like a biographer trying to discover the factors and conditions that led the person 

to become an eco-innovator. As a case study attempts to get the full picture from multiple 

perspectives, I will also be interviewing auxiliary participants such as his or her parents, 

mentors, and case-relevant teachers, so if you are one of these people for this student, I may 

be returning to you to invite you to participate in the study as well. I hope this will be a fun 

and enriching time for all involved. Of course, any participant may refuse any question or 

end their participation in the study at any time without any need to explain and without any 

repercussion whatsoever. 

mailto:xxxxx@lesley.edu
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The results from this research will be used as part of my doctoral dissertation and may be 

submitted to an education or ecological journal for publication. Additionally, while 

maintaining confidentiality, elements of this study may be used in the formation of a 

theatrical production about ecological innovation. As a dissertation, article, or production, 

there is potential for this study to influence the professional preparation of future science 

teachers as well as serve the advancement of ecological innovation in schools, educational 

organizations, and communities. 

 

I respectfully and humbly ask for you to think of any people you may know who might fit 

the criterion as described: a person who, before the age of 30, made (or attempted to make) 

some sort of ecological innovation to support some aspect of ecological sustainability, 

environmental stewardship, climate change mitigation, or any sort of attempted solution 

to mitigate or ameliorate anthropogenic consequences for any part or species in our 

global ecosystem. Your kind collaboration will help me complete this study. Please think it 

over, ask your colleagues, and please respond to this email, even if it is a “no, sorry.” If you 

don’t know of a person who fits the criteria, but know someone who might know one, will 

you please connect me with that person? Thank you. 

 

Do not hesitate to call me (xxx-xxx-xxxx) if you have any questions. I look forward to 

hearing from you as soon as possible! 

 

Sincerely, 

Pascha Griffiths 

Lesley University Doctoral Candidate      

xxxxxx@lesley.edu 

 

 

  

mailto:xxxxxx@lesley.edu
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APPENDIX J: 

 TECHNICAL ASPECTS OF THE PROCESS TO TURN INTERVIEW 

TRANSCRIPTS INTO CASES 
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Process of Transforming Primary and Auxiliary Interview Texts into Cases 

Step 1. Using Microsoft Word, copy and paste the whole transcript to a new 

document. 

Step 2. Go through the document and delete all irrelevant small talk and unrelated 

content, such as warm-up chatter about the weather.  

Step 3. Look up any contextual information mentioned in the interview such as the 

“Yom Kippur War,” or “Second Intifada” to understand and clarify these 

references for the reader. Verify or enhance text with related supplemental 

information such as web sites, articles, or publications.  

Step 4. Start at the beginning of the interview. Go through section by section of text 

in order from the beginning to the end. A section, in this instance, would be 

a complete segment of the interviewee’s response to a question. Focus on 

one section of interview at a time. Transform identified section of text from 

the interview transcript language to the third-person language of a case. 

Repeat until entire transcript is turned into third person. 

Step 5. Read entire document for continuity. 

Rearrange text to maintain story flow, and chronology. 

Step 6. Read the document to identify themes.  

Step 7. Create vignette by rearranging text into sections based on themes, 

chronology, and flow. When completed, this will serve as the foundational 

vignette for the case. 

Step 8. Send draft of this vignette to interviewee for participant checking for 

accuracy, maintaining anonymity, editing, and approval. 



 430 

 

Step 9. When Steps 1–8 have been completed for all interview vignettes, integrate 

the content from the auxiliary within primary participant’s perspective into 

the original piece where it makes sense to do so. Repeat this step until all 

auxiliary participants’ perspectives are included. This process leads to the 

development of the long-form case. 

Step 10. Edit long-form case to short-form case by excising extraneous content and 

honing relevant content for clarity. This is the version that appears in this 

dissertation. 

Example Transformation 

First, I conducted and recorded the primary participant interview guided by 

questions that aimed to get the story from the participant, then transcribed that interview 

(the entire written transcript from the primary ’participant’s interview was used as the 

foundation for the case).  

Step 1: Using Microsoft Word, I copy and pasted the entire transcript into a new 

document.  

Step 2. I read the entire document and deleted all irrelevant content, such as the warmup 

where I shared about myself and irrelevant tangents.  

Step 4.  

(a) I started at beginning of interview, highlighting chunk of texts in yellow, then 

focusing on that bit of text until the following process was completed:  

(b) Take a section of text spoken by the participant and change the language so 

that it is written as a narrative. This involves changing tense from either first- or second-

person to an embodied third-person narrator who occasionally breaks the fourth wall to 
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provide researcher transparency. If the words spoken by the participant are excellent for 

quotation, then keep them and wrap quotations marks around it or, if the quotation is 

larger than 40 words, turn it into a block quote.  

(c) When each bit of writing gets changed from the raw data of the interview to 

the narrative form of the case, highlight that bit of text in gray.  

(d) Once all yellow in that section has been turned to gray, highlight the next 

chunk of text in yellow and repeat this process. Keep repeating until the entire document 

is turned into a gray highlighted document.  

(e) Once 100% of the document is highlighted in gray, remove the highlighting. 

(f) Read the document and put subheadings on areas or themes. If one theme 

shows up on different pages of the document, cut and paste those paragraphs to all be in 

the same location and under the same heading.  

(g) Look for chronological order of the person’s life and rearrange the data to give 

the story in as chronological as possible, barring the themes that have been grouped 

together. Keep doing this until the foundational case is based on the primary participant’s 

interview flows and has grouped together the related themes. 

(h) Repeat this same procedure for each auxiliary participant interview.  

(i) Import the auxiliary participants’ perspectives into the foundational case 

document.  
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APPENDIX K:  

SNYDER'S (1995) STRATEGIES FOR NURTURING HOPE 
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Snyder’s (1995) strategies for nurturing hope: 

• learn self-talk about succeeding; 

• think of difficulties encountered as reflecting wrong strategy, not lack 

of talent; 

• think of goals and setbacks as challenges, not failures; 

• recall past successes; 

• hear stories of how other people have succeeded (e.g., from movies, 

tapes, books); 

• cultivate friends to talk with about the goals; 

• find role models to emulate (everyday heroes are closer than one may 

think); 

• exercise physically (relearn that the body and mind are connected); 

• eat properly (remember bodies need fuel); 

• rest adequately (recharge for the next active goal-directed output); 

• laugh at oneself (especially when stuck); 

• re-goal (persistence in the face of absolute goal blockage deflates 

agency and pathways); 

• reward oneself for small subgoal attainments on the way to larger, long-

term goals; and 

• educate oneself for specific skills, as well as learn how to learn. 

(pp. 358–359) 

 


