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ABSTRACT 

One of the most underutilized resources that has great potential to boost the STEM 

experiences of students are informal science centers (Anderson, Druger, James, Katz, & Ernisse, 

2001; Dierking& Falk, 1994). To improve the STEM experiences of teens, the Texas State 

Aquarium has become a host for a local chapter of the Teen Science Café Network. It is hoped 

that this Teen Science Café program will positively impact its participants, as it has been proposed 

that by “acting like a scientist,” people are able to not only better learn STEM material, but also 

the true Nature of Science (Summers & Abd-El-Khalick, 2019). 

To evaluate if the Teen Café program is positively impacting participants, a pilot case study 

was conducted on three teen participants. The teens were interviewed at the beginning and end of 

the school year and surveyed before and after each monthly event (September 2018 – April 2019). 

The interviews were audio recorded and transcribed. The transcriptions and open-ended survey 

questions were coded via open coding methodology. The four Likert-scaled questions on the 

surveys were analyzed with a paired t-test. 

Interviews revealed in all three cases, overall perceptions of STEM fields, STEM 

professionals, and the Café program trended positively. In two out of three cases, participants were 

inspired to consider pursuing specific STEM careers. A paired t-test (α ≤ 0.05) of the pre/post 

survey questions revealed significant changes in participant responses over time for questions 

regarding content knowledge and general excitement towards STEM topics, and positively 

trending results for questions regarding STEM careers and communicating STEM information 

with others. However, while there were many positive impacts made on participants, they still 

displayed very stereotypical silo views of STEM fields.
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CHAPTER I 

Introduction 

In 2013, increasing the number of qualified STEM (science, technology, engineering and 

mathematics) professionals to meet employment demands became a national priority. This 

conclusion came after a review found that 48% of bachelor’s students and 69% of associate's 

students who began STEM majors either changed to a non-STEM major or dropped out of college 

all together between the years 2003 and 2009 (Chen & Soldner, 2013). A more recent study found 

that the United States is far behind pertaining to students graduating with science and technology 

degrees. A 2016 survey found that among all science and technology degrees earned globally, 23% 

were in India, 23% were in China, 12% were in European Union states and only 9% were in the 

United States (National School Board, 2016). 

Many of these deficiencies have been attributed to prevalent stereotypical depictions of 

STEM, lack of hands-on experience with authentic STEM, and a lack of exposure to STEM 

professionals (Morais, 2014; Hamilton et. al., 2006). As a result, many students develop negative 

mindsets towards STEM fields and careers (Morais, 2014; Hamilton et al., 2006). To combat these 

negative perceptions, major national educational guidelines now advise teachers to “cultivate 

students’ scientific habits of mind, develop their capability to engage in scientific inquiry and teach 

them how to reason in a scientific context” (National Research Council, 2012).  

However, these are just guidelines. What happens in a science classroom tends to be much 

more of a traditional approach using didactic, lecture-style teaching. Many teachers report feeling 

hampered by onerous required standards, and therefore include little hands-on instruction, citing 

that it takes too long (Koehler, 2013). With prevailing state and nationally mandated standards, 

they are afraid they cannot cover all required content. Even new teachers, properly educated in 
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effective hands-on strategies, fall prey to these habits and ‘teach to the test’ (Koehler, 2013). Since 

the methodology of classroom teaching is slow to change, other resources must be utilized to best 

serve our nation’s students. One of the most underutilized resources that has great potential to 

boost the experiences of our nations’ students are informal science centers, for example zoos, 

aquariums, museums, wildlife refuges, state and national parks, botanical gardens, and 

planetariums. (Mohr‐Schroeder et al., 2014). 

In Corpus Christi, Texas, the Texas State Aquarium has become a host for a local chapter 

of the Teen Science Café Network to try to improve the STEM experiences of local high school 

teens. Corpus Christi is in Nueces County in the south coastal bend region of Texas on Corpus 

Christi Bay, which feeds into the Gulf of Mexico. It is about 143.5 miles South East of San 

Antonio, Texas, and 207.5 miles South West of Houston, Texas. It is home to approximately 

362,265 residents, and 93.55% of the population in Nueces County is classified as urban. Of those 

residents, 71.7% are minorities, with Hispanics making up the majority of the population at 64.2%. 

Only 20.9% of the general population in the whole county holds a bachelor’s degree or higher 

(Texas Association of Counties, 2019). 

According to the Texas Education Agency’s 2018 data, 72.4% of all students in Education 

Region 2 (the Texas State Education Region Corpus Christi is in) are officially classified as 

economically disadvantaged. Of those, 72.4% identified as socioeconomically disadvantaged and 

only 37% are at or exceeding grade level standards. In terms of ethnicity, 79.1% of public-school 

students are minorities and are similar to the general population, while 75.2% of all public-school 

students are Hispanic. In Region 2, only 43% of all public-school children (all grade levels) are at 

or exceeding grade level standards. In South Texas, only 45% and 43% are at or exceeding grade 

level standards respectively in mathematics and science. Further, the disparity in student 
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achievement is clear. Only 39% of Hispanic students, and 37% of African-American students are 

at or exceeding grade level standards, compared to their Caucasian counterparts at 58%. In high 

school, only 58% take the SAT or ACT for college admission applications. Of those who do take 

one of these tests, only 16.3% score at or above national averages. For Education Region 2 

students, the average ACT score is 18.7 (out of 36) and the average SAT score is 1027 (out of 

1600) (Texas Education Agency, 2019). 

Members of the National Teen Science Café Network, like the Texas State Aquarium, are 

trying to positively impact these disadvantaged teens. The local Teen STEM Café Program at the 

Texas State Aquarium comprises dedicated teens and adult guides who are committed to positively 

impacting participants’ perspectives towards STEM fields and encouraging high school students 

to pursue STEM degrees at the university level. To make sure the program is a positive part of 

teens’ learning experiences, comprehensive, longitudinal assessment is needed. This study 

examines the impacts of the informal Teen STEM Café Program on the experiences and 

perceptions of teen participants on STEM fields and careers. 

Role of the Teen Science Café Network 

The Teen Science Café has goals to provide more authentic, hands-on, minds-on 

experiences through informal science centers across the United States. Starting in the United 

Kingdom in the 1990s, it has become very popular for STEM professionals to meet at set times 

with groups of people of all lifestyles and careers in local pubs and restaurants and have group 

conversations about their research and field of expertise (Teen Science Café Network, 2017). The 

casual setting and lack of a formal agenda for meetings allows people to ask questions and discuss 

knowledge with scientists they would likely not meet in their daily lives. Presently, these Science 

Cafés have become successful and have spread to several countries, including the United States. 
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In 2007, the organization Science Education Solutions in New Mexico, received a National Science 

Foundation (NSF), grant to establish a new informal science club for teens based on the British 

science café model for adults (Teen Science Café Network, 2017).  

First called Café Scientifique New Mexico, these new teen café groups connect scientists 

with groups of teenagers aged 14-18. Like adult cafés, these group meetings include discussions 

between researchers and participants. What sets the teen model apart from their adult counterparts 

are two major additions. They include a 45 minute to an hour hands-on, minds-on activity related 

to the topic and occasional recorded interviews of guest researchers. The cafés are heavily teen 

driven, with a core leadership team identifying and communicating with guests and planning 

events. Now called the Teen Science Café Network (TSCN), cafés have spread across the 

continental United States and British Columbia, Canada (Teen Science Café Network, 2017). 

Role of Texas State Aquarium in the Teen Science Café Network 

In June 2016, the Texas State Aquarium in Corpus Christi, Texas, applied and received 

approval from TSCN to become a host site for a local chapter. The Texas State Aquarium’s local 

café aimed to not only be a teen science café, but a STEM café with inclusion of guest professionals 

from the fields of technology, engineering, mathematics, in addition to science. The Teen STEM 

Café events are held monthly, September – April (roughly the length of the school year). 

The core teen leadership team was comprised of teens with previous experience 

volunteering with the Texas State Aquarium through AquaTeens—an established program. With 

AquaTeens, responsible and enthusiastic teenagers volunteer a specific number of hours every 

month for at least 12 months at the aquarium. AquaTeens allows participants to volunteer in all 

departments, gaining experience in guest services, fundraising, animal husbandry, wildlife 

information interpretation, special events etc. 
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Assessments of Teen Science Café Programs 

Comprehensive assessment was needed to make sure these programs reach their goals. The 

founders of the Teen Science Café Network conducted studies to document impacts of these 

programs on teens, and found mixed results (Foutz & Luke, 2010; Goodyear et al., 2014). 

Goodyear et al. conducted interviews and found participation in the program resulted in higher 

confidence of teen leaders. Additionally, the majority of these teens initially did not feel adequately 

prepared or supported to take on these leadership roles. One of their participants described the 

process of becoming a teen leader as “learn fast or die” (Goodyear et al., 2014).  

When considering teen leaders’ interaction with STEM professionals, the reports were 

positive. Most of their interviewees described interacting with and constructively critiquing STEM 

professionals in a positive tone (Goodyear et al., 2014). Their study focused on capturing changes 

in their participants’ social skills, such as their confidence in leadership roles and communication 

with their peers and guest speakers. The researchers did not ask their interviewees any questions 

regarding their opinions towards STEM fields, careers or about the STEM professionals 

themselves (Goodyear et al., 2014). 

In their 2010 study, Foutz and Luke surveyed 348 teen participants from programs in New 

Mexico. Foutz and Luke did not find a statistical difference between participants and non-

participants in the categories of ‘knowledge about the variety of STEM careers,’ or ‘personal 

interest in pursuing a STEM degree/career’. In other categories such as ‘STEM is interesting,’ 

‘connecting STEM to everyday life,’ non-participants rated feeling more confident (Foutz & Luke, 

2010). These studies may indicate that perhaps teens’ personal opinions are not influenced by 

attendance of a single café event. 
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Foutz and Luke found the greatest statistical difference between their two test groups in 

the categories of having a scientist in their family and town of origin. They found program 

participants were more likely to be related to a scientist, and that teen participants from the city of 

Los Alamos (home to one of the largest national research laboratories) were more likely to be 

related to a scientist than any other category (Foutz & Luke 2010). Interestingly, although they 

reported a significant difference in relation to a STEM professional among participants, there was 

no delineation in analysis of attitudes towards STEM fields and careers between those related to a 

STEM professional, and those who were not. Therefore, it remains unclear if programs like the 

Teen Science Café effectively positively impact students whose only exposure to real life STEM 

is via these informal programs. 

 Due to their focus or methods, these studies may not give an accurate picture of the science 

café model. Foutz and Luke (2010) collected data following their selected Café’s April 2010 

programs only, and Goodyear, Kaminsky and McMahon met and surveyed their participants only 

once without any later follow-up. This pilot study aims to build on these studies by studying a 

small cohort over a longer period. 

Research Questions 

1. What personal experiences of STEM fields, careers and specific social skills (confidence 

and leadership skills) do participants report having before and after eight months’ (one 

school year) involvement in the STEM Café program?  

 

2. Are there changes over time in the attitudes, motivations, and interests towards STEM 

fields, careers and content knowledge of participants due to involvement throughout eight 

months’ (one school year) involvement in the STEM Café program? 
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Assumptions 

 This study was conducted on the assumption that all participants were interested in STEM 

fields, in improving their knowledge of and self-confidence in STEM topics, and were open to the 

possibility of pursuing a STEM related career in their future. This assumption was made based on 

the following evidence: 1) All the Teen STEM Café Leadership members have freely chosen to be 

voluntary members of the Texas State Aquarium’s AquaTeen Program, which is advertised and 

operated as “an exciting way for teens ages 14-17 to explore opportunities in zoo and aquarium 

careers! We are looking for positive, responsible students with an enthusiasm for learning and 

having fun” (Texas State Aquarium, AquaTeen Mentoring Program, 2019). 2) Additional 

participation on the Teen STEM Café Leadership Team is also completely voluntary, and all 

members freely spent their time as part of this program which is advertised and operated as an 

opportunity for teens to “explore new science topics and career pathways” by which “teens and 

professionals together will explore the science, technology, engineering, and math endeavors that 

are shaping our blue planet” (Texas State Aquarium, Teen STEM Café, 2019). 3) All members of 

the Teen STEM Café Leadership Team verbally expressed interest in learning more about STEM 

fields, careers, and content when asked by adult guides why they joined the STEM Café Program. 

Participants in this pilot study were selected because as volunteers in the Texas State Aquarium’s 

AquaTeen and Teen STEM Café Program, they exhibited desired characteristics of self-

motivation, a strong sense of responsibility, and an interest in STEM fields, topics and careers. 

Therefore, these students came from a purposive sample that was not randomly selected.  
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Limitations 

This pilot study was limited to a small sample size of teen participants from the same 

Corpus Christi, TX (South Texas Gulf Coast) location, which limits the applicability of the study. 

In addition, all the participants were female, thus this study did not include any perceptions or 

experiences from a male perspective which lends further bias to the study. 
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CHAPTER II 

Literature Review 

Importance of Hands-on, Learner-focused Teaching Methodology in STEM Education 

Recent decades have seen growing support from most education and psychology specialists 

for more hands-on minds-on lesson approaches. Also known as student-centered, project-based, 

or inquiry-based learning, the idea is that active rather than passive student engagement is crucial 

to successful learning, particularly in STEM subjects (Freeman et al., 2014). It has been proposed 

that by “acting like a scientist,” students can not only learn STEM material, but also the processes 

that are vital to truly understand what real scientific investigations entail (Summers & Abd-El-

Khalick, 2019).  

Furthermore, traditional style lecture-based approaches rather than hands-on approaches 

can lead to students developing negative impressions of STEM fields and careers early on. For 

example, a pioneer study in Portugal aimed to study the effects of non-conventional STEM 

programs at a science center, citing these negative impressions as their primary motivation 

(Morais, 2014). Before conducting her study, the researcher unofficially asked the children to 

describe a typical scientist, and she summed up their average replies as, 

“He is grown-up… strictly male… wearing odd clothes and working on mysterious things, 

conducting projects which sometimes help save the world, sometimes harm our natural 

environment. He lives and works… in a grey laboratory, alone, no colleagues, utterly 

isolated from the outside world (Morais, 2014).” 

 

This is not a recent finding. This stereotypical description was first recorded by Mead and 

Metraux in 1957, and Donna Haraway in her 1989 book commented that although scientific 

research is commonly regarded as neutral and objective, it is heavily influenced by bias in gender 

representation (Haraway, 1989). More recent studies (Farland-Smith et al., 2014; Miller, Eagly, & 
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Linn, 2015; Miller, Nolla, et al., 2018; Morais, 2014; Smyth & Nosek, 2015) have found little 

change since then. For decades, stereotypical ideas of a STEM professional has remained static. 

Many state and national guidelines, such as the National Research Council’s (NRC) 

Framework for K-12 Science Education, contain rhetoric that encourages teachers to include more 

hands-on methodology in their classrooms. In fact, the NRC’s Framework even goes beyond just 

mere student engagement. It advises teachers to help their students develop scientific mindsets, 

where they are better able to engage, reason and think creatively on their own (NRC, 2012). 

In practice, when the same material is taught in a traditional lecture style classroom and 

some sort of laboratory setting as reported in Itzek-Greulich, Flunger, Vollmer, Nagengast, Rehm, 

and Trautwein’s 2015 study, students in the laboratory setting out-perform their lecture based 

counterparts. In this study, the researchers found girls showed greater improvement between pre- 

and post-tests when given the chance to participate in hands-on lab activities. They also found that 

the experimental group that received instruction through a variety of methods performed best 

overall (Itzek-Greulich et al., 2015).  

However, these new Frameworks are just guidelines. Many teachers cannot include as 

much hands-on instruction in their classrooms as they would wish, citing that it takes too long 

(Koehler, 2013). With prevailing state-mandated standards, they are afraid they will not be able to 

cover required material. Even new teachers, properly educated in effective hands-on strategies fall 

prey to these habits and also ‘teach to the test’ (Koehler, 2013).  

In addition, there may be difficulties in implementing these more hands-on methods from 

students’ perspectives. In their recent study, Cooper et al. (2017) found that many students stated 

that they believe traditional, lecture-based lessons are their preferred way to teach. The new 

methods may not be as successful if students are apprehensive and or have little experience with 
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these types of teaching models (Cooper et al.,  2017). Cooper et al.’s 2017 study followed a cohort 

of students over consecutive lessons utilizing student-centered methods and recorded their post-

opinions.  The study reports that at first, students did not like project-based styles, but that after 

repeated exposure, many listed positive aspects of the method as making them to think critically 

about their material, as opposed to passively attending a lecture. However, despite this, most still 

indicated that they preferred traditional methods of instruction (Cooper et al.,  2017). 

Impacts of In-person Experiences with STEM Fields and Careers 

Accurate portrayal of STEM fields and professionals is important. As Rodéhn (2019) 

writes, ‘representations have the power to define what is considered ‘normal’ and to determine 

belongings and exclusions’ (Rodéhn, 2019). Some suggest that because students are unable to 

picture themselves in a STEM role due to these misleading stereotypes, they are less likely to do 

well academically in those subjects (Good, et al., 2010).  

In-person interaction and authentic experiences with STEM fields and professionals have 

the possibility to change those stereotypical views. According to the theory of self-to-prototype 

matching pioneered by researchers in the late 1980s and early 1990s (Niedenthal et al. 1985; 

Setterlund & Niedenthal, 1993), when deciding about their station in life, a person will first 

imagine the stereotypical person in each possibility. They will then compare themselves to each 

scenario, looking for the closest match, or best fit (Setterlund & Niedenthal, 1993). In many cases, 

this phenomenon happens when the person is quite young. By the time a person has reached 

college-age, they will have likely already undergone this unconscious act and have decided which 

careers are a suitable match for who they are, their skills and interests (Charleston et al., 2014). 

For individuals who do not display the stereotypical traits that they perceive as necessary for a 

STEM professional, they will likely view themselves as atypical and/or not a member of that group 
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(Kim et al., 2018). Therefore, if a student has only stereotypical images of a STEM professional 

and little to no hands-on experience in science, or exposure to professional STEM, then it is 

unlikely they will imagine themselves in an active STEM role (Rawson & McCool, 2014; 

Hannover & Kessels, 2004).  

Some suggest that students’ interests and perception of STEM may be positively influenced 

by engaging them in experiences that are inquiry-based and show science in tangible ways (Honey 

et al., 2014). Research has shown that people learn science and engineering most effectively when 

they run real-life science experiments, analyze real data sets, infer explanations on their own, and 

engineer solutions for real-world problems. A recent study found that students who have 

completed multiple in person STEM projects and therefore have developed higher STEM efficacy 

are more likely to consider STEM college majors (Sahin et al. 2018). Regarding building up the 

perceptions of traditionally under-represented students towards STEM fields, participation in 

authentic STEM learning experiences that show case real-world issues has been identified as a 

major factor (Roberts, et al., 2018). 

Social experiences have also been shown to have a large impact on student’s perceptions 

and experiences. Formal settings, like classrooms, are much more isolating and anonymous. 

Conversely, informal learning centers are much more social, providing opportunities for students 

to be surrounded by like-minded peers with similar interests (Roberts, et al., 2018). Interaction 

with more diverse STEM professionals have been shown to help reduce already-held stereotypes 

(Galdi et al., 2014; Gonzalez et al., 2017), particularly when the students connect and identify with 

the professional (Young et al., 2013). There is also a growing body of research that supports the 

importance of a supportive, welcoming learning environment of the creation of an individual’s 

perception of STEM. In their 2018 study, Kim, Sinatra and Seyranian not only found that hands-
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on involvement in authentic STEM had a positive impact on future career choices, but also that 

students who receive greater encouragement from trusted adults and peers are more likely to 

consider STEM college majors (Kim et al., 2018). Therefore, positive impacts of STEM programs 

can be strengthened when youth participants are allowed time to develop real relationships with 

STEM mentors and like-minded peers while gaining practical knowledge and skills (After School 

Alliance, 2015). 

Role of Informal STEM Centers in Students’ Perceptions of STEM Fields and Careers 

 

It has become increasingly clear that as methodology of classroom teaching is slow to 

change, other resources must be utilized to best serve our nation’s students instead. There is a great 

deal of work being done by researchers to establish ‘appropriate frameworks’ for outcomes, create 

valid evaluation methods, and capture impacts of these types of in-person STEM programs. The 

work of researchers has shown that impacts of afterschool experiences are just as important as in-

school experiences when it comes to children becoming interested in STEM fields. Informal 

learning environments show a positive influence in students’ interests towards STEM fields 

(Mohr‐Schroeder et al., 2014) as they are able to provide authentic, diverse, welcoming and 

positive STEM environments where young members can develop a mental sense of belonging, 

personally identify with the STEM community, and feel socially accepted as a member of the 

STEM community (Kim et al., 2018; Kitchen et al., 2018). 

Also, afterschool programs offer the opportunity to reach and serve traditionally under-

represented groups. Therefore, the opportunity to positively influence them in these programs is 

increased. Afterschool and informal STEM programs are vital components in STEM learning and 

inspiring new generations, particularly when they model the true nature of science and engineering 

(After School Alliance, 2015). 
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Students who struggle in more traditional classroom settings have been shown to have 

greater interest and motivation in STEM subjects when engaged in more informal, hands-on 

methods (Roberts et al., 2018). Past research has shown that participation in STEM 

extracurriculars before college has a positive impact on youth’s self-efficacy, value and interests 

in these fields (Sass, 2015). Class choice, science fairs, afterschool STEM clubs, science camps, 

teacher/mentor diversity and early and repeated exposure to STEM subjects are indicated to be 

highly influential in youth’s future career choices (Dawes et al., 2015). 

In 2015, the President’s Council of Advisors on Science and Technology released a report 

recommending that cultural institutions, childcare organizations and local governments “create 

opportunities for inspiration through individual and group experiences outside the classroom” 

(President’s Council of Advisors on Science and Technology, 2015). The National Research 

Council has released similar reports based on consensus data that supports the benefits of outside 

STEM programs to their K-12 in-school STEM education reports (National Research Council, 

2015). 

However, there is room for growth, and there is still much untapped opportunity for these 

programs. Of children attending afterschool and informal programs, on average, only 45% are 

offered science learning activities and about 30% are offered technology and engineering learning 

activities. Furthermore, only 45% of youth in these programs are offered activities that build 

leadership, teamwork and critical thinking skills (After School Alliance, 2015). 

Public and private schools, youth clubs (ie. Boys & Girls of America, YMCAs), and 

religious organizations are the most frequent providers of afterschool opportunities. Conversely, 

institutions that are most likely to provide authentic and quality STEM opportunities for youth, 

such as universities, science centers, zoos, aquariums, and museums, only account for about 3.3% 
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of providers (After School Alliance, 2015). The NRC defined learning in informal science centers 

as “guided by learner interests, voluntary, personal, ongoing, contextually relevant, collaborative, 

nonlinear and open-ended.” (National Research Council, 2009). To further reach youth in their 

communities, it is important that these institutions strongly consider implementing their own 

informal afterschool STEM programs or partner with existing programs to offer quality STEM 

programming. 

When they do offer programs, research suggests that they have the expected positive 

impacts, as these centers are designed to engage children in hands-on experiences that allow them 

to become part of the science they see, not just impassive bystanders (Riedinger, 2015). A study 

performed in the Northeastern United States showed this immersive characteristic at an 

environmental summer camp. Interviews and personal journals revealed that when students were 

allowed to explore and experiment in a natural environment, they learned both a large amount of 

environmental STEM content, and slowly developed collaborative peer work skills (as opposed to 

following a leader). The study found that student’s confidence increased with repeated exposure 

and engagement (Riedinger, 2015). 

Informal science centers are unique because they are designed for hands-on learning. In 

addition to immersive exhibits, they are also generally closely connected to the world of 

professional STEM, many even employing full-time researchers on their staff. This relationship 

allows them to excel in another area that media and many classrooms fail in, exposing students to 

real life STEM professionals (Schwan et al. 2014). As what people see when they are learning 

becomes associated with that information, having visible diversity with research staff is incredibly 

valuable (Merkt & Schwan, 2017). 
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Due to their informal nature and close ties to professional STEM, informal science centers 

can offer educational programs that present science as a multidisciplinary, diverse, and evolving 

field that is open to everyone (Tasdemir et al., 2012). They are not limited by state mandated 

content, so are able to incorporate engaging hands-on teaching strategies as much as they want. 

Their relationship to professional science means they are able to accurately portray and connect 

students to real STEM research and professionals tangibly, unlike classroom materials or popular 

media (Schwan et al., 2014). They can utilize resources such as live animals, tangible biofacts 

(shells, skeletons, rocks, plants, etc.), expensive technology such as lasers or robotics, that schools 

may not have access to (Hampp & Schwan, 2015). This ensures students engaged in a program at 

or through one of these centers are consistently exposed to cutting edge technology, new 

discoveries, and emerging hypotheses and theories. This fluid environment allows children hands-

on experience science as practiced. It offers the opportunity to experience a field frequently 

changing with each new piece of experimental evidence (Schwan et al., 2014). 

Challenges in Evaluating Informal STEM Center Programs 

Though it may seem to individuals outside the industry that teaching in informal science 

centers would be straightforward, it is actually a complex situation (Rodéhn, 2019). On the surface, 

public informal science experiences (those experiences that occur at well-known public science 

centers) appear to be relatively easy to compare to low-visibility experiences (such as a person 

doing independent research online, watching educational videos or reading a brochure privately). 

They have a relatively captive audience that have shown some interest in the topic at hand, as they 

willingly came and expect to learn from the experience. There is a window of opportunity for the 

evaluator to collect data with little investment in resources. Furthermore, the public nature of the 

center makes the experience memorable and easy for participants to reflect accurately on (Rodéhn, 
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2019). Upon a closer inspection though, informal science centers face a great deal of challenges in 

evaluation (Allen & Peterman, 2019). 

Those learning in informal science centers are aware that there is a lack of accountability 

for what they are learning. There are no grades, requirements, or consequences that effect their 

education, social standing or careers. Learning in such environments is inherently very ‘low-

stakes’ (Allen & Peterman, 2019). Research suggests that in these types of environments, personal 

motivation is a strong indicator of overall performance and learning (Cerasoli, 2014). Additionally, 

informal learning may lead to high levels of expertise in niche subjects among those of great 

personal motivation such as experienced hobbyists, citizen science participants, long time science 

center volunteers, etc. (Rodéhn, 2019). However, if the person is not highly motivated, learning 

outcomes are significantly more variable (Allen & Peterman, 2019). As a result, outcomes that 

come from experiences in informal science centers are highly individualized, idiosyncratic, 

unpredictable and intertwined with an individual’s other learning experiences (Allen & Peterman, 

2019). Accurately capturing these outcomes even with well-designed methods is difficult. 

Learning experiences in these settings are typically designed to do more than only impart 

a set of skills and content knowledge. Rather, they aim to spark curiosity, build interest, encourage 

personal motivation, and encourage personal growth and development (National Research 

Council, 2009). Therefore, studies of these experiences generally attempt to identify a broader 

range of outcomes than their formal learning counterparts. While evaluations of formal learning 

experiences typically focus on changes in skill, content knowledge and academic achievement, 

evaluations of informal learning experiences attempt to gain insight into participant attitudes, 

awareness, behaviors and identity development (Friedman, 2008). 
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Furthermore, on a practical level, informal learning centers are significantly challenged in 

evaluation because their learners are not obligated to remain in the learning environment for any 

prescribed length of time. Evaluators are forced to rely upon subject self-reporting and choice in 

participation. Due to this, sample sizes are typically variable. Long-term studies can suffer from 

vanishing participation due to the voluntary and fluid nature of the learning environment (Allen & 

Peterman, 2019). 

Due to numerous inherent challenges in evaluating informal science centers, even large 

governmental granting agencies have historically allowed exemptions from their usual assessment 

requirements (U.S. Department of Education, 2007). However, there is call for more rigorous 

standards in evaluation by the research community (Fu, et al., 2016). Their potential for influence 

on learners is too great to ignore. Rather, evaluators must attempt innovative approaches (Fu et al., 

2016), and readers of these studies should be aware of inherent challenges to understand studies 

in better context.  

Importance of and Challenges in Evaluating Adolescent Study Participants 
 

Much of the current literature on youth regarding STEM interests and careers focuses on 

college level experiences, missing determining factors that influence youth before they enter into 

STEM programs (Sass, 2015). Existing research indicates that adolescents are unique. While self-

efficacy plays a large role, a 2016 study by Brown et al. found that when compared, student interest 

in a subject or topic was a larger factor in the student’s intent to pursue a STEM career than self-

efficacy (Brown et. al., 2016).    

However, studies that include adolescent participants face unique and extensive challenges. 

Recruitment and retention of adolescent study participants is notoriously difficult (Jones et al., 

2012). There is the first layer of challenges in including them in studies due to them being a 
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vulnerable population as defined by the National Commission for the Protection of Human 

Subjects of Biomedical and Behavioral Research’s pivotal Belmont Report (Belmont Report, 

1978). To include them (or any vulnerable population), explicit permission must be obtained by 

an official Institutional Review Board (IRB) established for the sole purpose of safeguarding the 

rights and welfare of human test subjects (Belmont Report, 1978). When permission from an IRB 

is obtained, the adolescents themselves pose another layer of unique challenges, e.g., their varying 

levels of development and sense of responsibility (Lamb et al., 2001).  

When recruiting, it is common for potential participants to desire to be part of a research 

study, but never join due to a lack of organization, personal responsibility or social pressure. For 

example, it is not uncommon for potential participants to repeatedly forget to bring permission 

slips home to get signed by parents/guardians, reverse their decision to consent to a study, fail to 

join due a friend doing the same, be absent from several key meetings/class/events, or even drop 

out with no notice (Lamb et al., 2001). If permitted, many long-term studies employ a host of 

strategies to retain participants, particularly through use of social media. If not permitted to do so, 

studies can experience great difficulties in retaining participants (Jones et al., 2012). 
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CHAPTER III 

Methodology 

Overview 

 This pilot study was conducted as a case study that utilized mixed methods to collect data. 

The quantitative data was composed of participants’ pre- and post-surveys that looked at their 

perceptions of STEM fields, careers, and self-efficacy. The questions on these surveys were 

constructed by the researcher to capture the perceptions of participants towards STEM fields and 

careers, and participants' self-confidence about these subjects that were highlighted in each 

monthly event of the Teen STEM Café program. All but one of the questions on each survey were 

answered via a four-point Likert scale, with the last question on each survey being an open-ended 

question. Qualitative data consisted of the open-ended question on each survey and before and 

after audio-recorded participant interviews. The principal question of the study was how does 

repeated, consistent participation in the Teen STEM Café Program influence the participants’ 

perceptions of STEM fields, careers, and their ability to see themselves in such roles. 

Justification for Use of Mixed Methods 

Mixed methods research was defined by Palinkas et al. as “research in which the 

investigator collects and analyzes data, integrates the findings, and draws inferences using both 

quantitative and qualitative approaches” (Palinkas et al., 2011). Studying how people learn and 

experience learning is a complex undertaking. As such, it requires researchers to use varied 

methods to better capture the complexities of occurrences (Clark, 2019). Mixed methods are being 

used more frequently than in previous decades (Burch & Heinrich, 2015). During these years, 

researchers have worked to establish these methodologies as scientifically sound approaches for 

studies in education and psychology (Biddle & Schafft, 2015; Creswell & Plano Clark, 2018; 
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Teddlie & Tashakkori, 2009). They have found that mixed methods studies result in a more 

nuanced and comprehensive understanding of research findings (Clark, 2019). Quantitative 

approaches are best used to study the magnitude and frequency of occurrences when trying to 

capture relationships across different subject groups or time scales (Clark, 2019). Qualitative 

approaches are used when trying to study real-life situations, driving motivators, and in capturing 

perceptions and experiences (Clark, 2019). The goal of mixed method research is to enhance the 

strength of each singular method and reduce the weakness of each (McCrudden, et al., 2019). 

 Questions that aim to study subject outcomes in context and look at the mechanisms 

behind described relationships require the use of both methods (Clark, 2019). Mixed methods are 

widely used in studies that evaluate identity, self-efficacy, achievement, teaching methods, and the 

effect of learning environments on an individual (Clark, 2019). For example, Usher et al. (2019) 

combined statistical results with student anecdotes to gain a more well-rounded understanding of 

influences on students’ self-efficacy in science and mathematics. Likewise, White et al. (2019) 

used similar mixed methods to look deeper at how the learning environment in which students 

learn impacts the relationship between students’ reported identity in science and racial background. 

Despite the time and effort required to use mixed methodologies, they provide researchers 

with several benefits. The importance and complexity of findings are more readily understood by 

readers; therefore, readers can be more confident in conclusions made by researchers about a 

study’s findings (McCrudden et al., 2019). Furthermore, continued use and expansion of mixed 

methodologies may offer additional opportunities for future research by enabling researchers to 

study questions and theories previously under-explored due to deficiencies in using single 

methodology, such as identifying influences that cause individuals to deviate from general, 

established patterns (McCrudden et al., 2019). 
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Justification for use of Case Study Methodology 

Cases can involve a single individual, collection, incident or problem (Burawoy, 2009; 

Stake, 2005; Yin, 2014). With case studies, the environment and conditions that surround the 

experience and situations are not removed or controlled as it is with their experimental 

counterparts. Rather, the context in which the case study occurs is included as a major component 

influencing findings (Ridder, 2017). Case study methodology is characterized by non-random 

sampling – in these studies, there is not a larger sample representing the whole population (Ridder, 

2017). Rather, the studies are conducted to study a specific problem or phenomena within a 

researcher’s field of expertise (Harland, 2014). 

The study and understanding of complex social perceptions and interactions must be 

experienced directly, or singularly evaluated, (Harland, 2014). In 1991, Eisner advocated that 

individuals do not always have to learn via first-hand experiences, that as humans we can learn 

from the experiences of others (Eisner, 1991). The natural tendency of summarizing a full data set 

can lead to an overgeneralization of findings, instead of providing greater insight (Morse, 1995; 

Harland, 2014). Rather, one strength of this methodology is that in many cases, certain examples 

illustrate clearly the phenomena that is being studied and place it into better perspective (Morse, 

1995; Harland, 2014). It is therefore sometimes better to learn from a few data-rich individuals or 

scenarios than to obtain generalizations from a large sample. If the researcher is clear about their 

methodology and uses appropriate analysis, it increases confidence in the validity of the study 

(Harland, 2014). 

Good case studies allow the researcher and the reader to gain a better understanding of 

‘how’ and ‘why’ their findings are influenced by external factors (Ridder, 2017). Findings from 

individual case studies, particularly when similarities or differences are compared to or cross 
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analyzed with other case studies, can lead to discovery of patterns and relationships (Gomm et al. 

2000). This work not only benefits the researcher but has potential to offer findings on complex 

situations that can contribute to the theories and practices of STEM education in general (Harland, 

2014). Findings from these cases may then call for further studies and reflections for the field as a 

whole. Changes that are made in response to case studies’ findings are then in turn evaluated to 

capture subsequent consequences (Harland, 2014). 

Quality case studies not only describe best practices but also contribute to wider theories 

of higher education (Harland, 2014). In case study methodology, exact replication is not possible 

due to the uniqueness of an individual’s experiences, settings, and phenomena. The researcher and 

the reader learn from it, with each viewing it through their own lenses and biases, generating 

further research questions (Harland, 2014). Therefore, quality case studies must describe findings 

descriptively, allowing the reader to imagine the experience as close to reality as possible (Fossey, 

2002; Eisner, 1991). While many case studies typically utilize qualitative data collection methods 

such as interviews, observations (both from participant and researcher) or archives, they are not 

restricted to only these methods (Flick, 2009; Mason, 2002). A commonly held misconception is 

that case studies are fully qualitative and never incorporate quantitative data. However, case 

studies can involve a variety of research methodologies, utilizing qualitative, quantitative, and 

mixed methods wherever appropriate (Yin, 2006).  

Purposive Sample 

 Teen involvement in the STEM Café program is somewhat fluid (events are open to the 

public with no form of registration). Therefore, the feasibility of a future, larger-scale, long-term 

study was examined by conducting this initial study as a smaller-scale pilot study. The purposive 

sample for this pilot study originally included all members of the Texas State Aquarium’s Teen 
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STEM Café leadership team. Active members must obtain all their required volunteer hours, be 

punctual, display growth in knowledge of the workings of the aquarium, and receive positive 

appraisals from the departments in which they volunteer. As such, all members of the Teen STEM 

Café leadership team had already displayed high levels of commitment to Texas State Aquarium, 

and before the start of the pilot study were considered potentially eligible for this study. 

  Of the teens who joined the leadership team on the night of participant recruitment, a 

parent declined consent of participation on her teen’s behalf. The teen was not included in the pilot 

study. A second teen member abruptly left the leadership team within the first month of the 2018-

2019 season, citing scheduling conflicts. He was subsequently removed from the pilot study. A 

third teen member declined to participate in the pilot study on his own behalf. The remaining three 

members of the leadership team (all female) assented to participate in the pilot study and parental 

consent was obtained for all three of these participants. All names have been replaced with 

numbers to protect the identity of the participants. 

Sources of Data 

Pre- and Post-interviews 

 During teen planning meetings, semi-structured interviews were conducted with 

participants. Pre-interviews were conducted during the first two meetings of the 2018 – 2019 Teen 

STEM Café season (September 2018). Post-interviews all were conducted during the final meeting 

of the 2018 – 2019 Teen STEM Café season (April 2019). These meetings occurred a week or two 

before the first and last Café events, respectively. Questions in the interview attempted to gather 

data about participants’ personal experiences by pertaining to their personal thoughts about STEM 

fields, STEM careers, characteristics of STEM professionals, how they perceive themselves 



 

25 

 

regarding STEM, their future career preferences, and their impressions of the Teen Café program 

and leadership team (see Appendix B for the full list of interview questions).  

The goal of the interviews was to capture participants’ overall perceptions of these topics 

and see if there were any changes after an eight months length (one full school year of Café events, 

September – April) involvement. These interviews were audio-recorded rather than given as 

extended surveys to capture the tone of voice of participants, which words or parts of their answer 

they emphasized, if they had hesitation or pause while answering questions and overall enthusiasm 

for topics covered. All interviews were audio-recorded anonymously and later transcribed. 

Interviews lasted an average of 10 – 15 minutes each. 

Pre- and Post-surveys 

 Immediately before and after every Teen STEM Café event, participants were given brief 

surveys to complete manually to gather data on any potential changes over time in the attitudes, 

motivations, interests towards STEM fields, careers and content knowledge of participants due to 

involvement in the program. To collect these data, these surveys contained five Likert scaled 

questions and one short answer open-ended question. The five scaled questions pertained to 

participants’ perceptions of the specific STEM topic and guest professional of the event. 

Participants were asked about 1) previous knowledge coming into the event, 2) what their 

excitement levels were coming into the event, 3) how much they learned about the particular 

STEM field following the event, 4) how confident did they feel about sharing what they learned 

to another person and 5) whether or not they see themselves as becoming a professional in that 

particular STEM field in the future. The open-ended question at the end of the survey asked 

participants to share what they thought were the most important pieces of information they learned 

from the event, if the event changed their attitude about the particular field, and any additional 
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thoughts they wanted to share with the researcher. All surveys were filled out confidentially by 

hand by each of the participants and immediately given to the researcher. 

  

Data Analysis 

Quantitative 

All of the participant responses to the Likert-scaled questions on the pre- and post-surveys 

were converted into numerical data, compiled, and then analyzed with paired t-tests (significance 

set at α ≤ 0.05).in Microsoft Excel software. Each answer choice was given a numerical value 

between one and four. The numerical values were as follows: 

• 1 = Not at All 

• 2= Very Little 

• 3= Some 

• 4 = A Lot 

 

Once converted into numerical values, all of the participant responses for each individual question 

were compiled together and manually added into Microsoft Excel. The data from each question on 

the pre- and post-surveys was then analyzed with paired t-tests using the ‘Data’ extension pack in 

Microsoft Excel. The significance set at α ≤ 0.05. Computed values below 0.05 were deemed 

statistically significant. 

Qualitative 

 All the transcribed interviews and short answer open-ended survey questions were coded 

or analyzed with the use of NVivo12 software (QSR International, Melbourne, Australia). Open 

coding methodology was used to better capture participants’ responses in context, without pre-

selected code bias. NVivo software is designed to aid researchers in retrieving, coding and 

analyzing qualitative and mixed methods data. It allows researchers to use and find meaningful 

insights and connections across a variety of data sources – written, audio and visual. It categorizes 
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and codes data quickly for sentiment, themes and attributes. Researchers can import their data and 

flexible code themes as they are identified naturally. Codes can be organized into major umbrella 

themes with the researcher having the ability to sub-code smaller ideas under them. These codes 

are therefore linked (referred to as ‘nodes’) and can be organized and searched effectively. 

 The units of codes are not limited to single words or phrases but are controlled and 

identified by the researcher. This allows them to code complete thoughts, keeping sentiments 

within their original context. By doing so, the opportunity for participants’ responses to be 

misrepresented or misconstrued is reduced. All the data was analyzed twice to establish 

consistency of codes and evaluate accuracy.  

 Individual Participant Interviews Analysis 

 The categories for codes in this pilot study were created with open coding methodology, 

organizing participant responses by their original sentiments as they arose in the data. The 

transcripts of each participant were coded individually before the data of all three participants were 

combined for comparison. Data from Before and After surveys were kept separate. All the relevant 

data was first read through in its entirety for each source. The data was then broken into smaller 

sections of single sentences or short phrases. As these smaller data sections were analyzed, they 

were categorized into major themes of Internal Self-Perceptions, Perceptions of STEM Café 

Program & Leadership Team and Perceptions of STEM Professionals. An ‘Unsure/Conflicted’ 

theme was created for data sections that appeared to be meaningful responses of participants but 

were said with unclear sentiment (characterized by repeated use of colloquial phrases such as ‘um’, 

‘huh,’ ‘hmm’ or ‘I don’t know’) or the participant was audibly conflicted in their tone of voice. 

The categories and codes were recorded as they emerged by the researcher in the NVivo software, 

and data sections were grouped into the codes they belonged under.  
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Participants’ exact words were highlighted and sorted into each category as data was analyzed. 

For example, the following data sections were sorted into the ‘Future Career Aspiration’ category: 

•  “And definitely something with pollution and um just making people aware of it and 

helping to prevent it.” (Participant 4 - Before Interview, Transcript Line 35) 

• “Because I feel like it’s really our fault that the world is how it is now. Like our 

grandparents and our great grandparents, them not caring. This is the generation of people 

who need to care. And who need to stop it before it gets so bad that we can’t stop it.” 

(Participant 4 - Before Interview, Transcript Line 40). 

Individual Participant Survey Open-ended Short Answer Analysis 

As with individual participant interview data, the individual participant open ended short 

answer data was also analyzed with open coding methodology. As smaller data sections were 

analyzed, they were categorized into two major themes of Perceptions on Individual Café Topics 

and Internal Self-Perceptions. Again, as with interview data, an ‘Unsure/Conflicted’ theme was 

created. Again, as with interview data, participants’ exact words were highlighted and sorted into 

each category as data was analyzed. For example, the following data sections were sorted into the 

‘Changes in Attitude’ category: 

•  “My attitude toward the field has changed because of this.” (Participant 1 – After Open-

ended Short Answers, Line 9) 

• “Previously, I didn’t know anything about this field but now that I do, I think it’s very 

interesting.” (Participant 1 – After Open-ended Short Answers, Line 22) 

• “This café changed my attitude, and this really opened my eyes on this world wide 

problem.” (Participant 1 – After Open-ended Short Answers, Line 44) 
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Once participants had all been studied individually as case studies by sorting each data section 

of their interviews and their open-ended short answers into categories, the researcher began to 

combine them to analyze for common themes and outcomes. 

Cross-case Analysis 

 After these three cases were studied individually as cases, they were combined and 

analyzed together for common themes and outcomes. First, the researcher made comparisons 

between coded individual cases by reviewing the outcomes for general themes. Then, all raw data 

sections from each case were reanalyzed to make sure all data sections were sorted into their 

appropriate newly created, common categories. This was done twice to make sure all relevant 

sections were sorted properly and no additional sections that were relevant to the study were left 

out. These methods were used for both combining data for transcribed interviews and the 

individual participant open ended short answer data, respectively. 
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CHAPTER IV 

Analysis and Results 

Overview 

The purpose of this pilot study was to investigate the experiences of and the impacts on 

teen participants (age range 14-18 years) of a local teen STEM café program. To provide context 

for this case study, this chapter provides a brief background for each participant and their observed 

interactions during planning meetings and café events over the course of the data collection period. 

The following portrays both the uniqueness of each participant and their similarities in joining the 

teen STEM café leadership team. 

Clara 

Clara is a Hispanic high school student in a public high school in Corpus Christi, Texas. 

At the time of data collection, she was in 11th Grade and was in her first year of being on the 

leadership team. Clara has lived in Corpus Christi and attended public school there for her entire 

life. Clara first learned of the Teen STEM Café Program at the Texas State Aquarium during her 

AquaTeen orientation from a presentation made by the Education Department Staff member in 

charge of the program. She joined because she loved learning about science, wanted to meet and 

interact with STEM professionals, and expand her knowledge of STEM subjects. When she began 

on the Teen STEM Café leadership team, she was very quiet and reserved. She spent a great deal 

of time observing the other members, guests and professionals. Clara was private about her home 

life, but frequently spoke of her friends at school and her science class. She was hardworking and 

dependable in planning and in performing the nightly duties of the café events. Though she was 

nervous and unsure at times about how to perform the duties, she was always willing to pitch in 

and contribute. By the end of the data collection period, she had significantly grown in confidence. 
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She would regularly volunteer for public speaking assignments, frequently asked thoughtful and 

insightful questions of the guest STEM professionals and would go out of her way to make the 

guests teens attending the café events feel welcome. When she speaks, she thinks hard and chooses 

her words carefully to reflect her thoughts.  

Nevada 

Nevada is a homeschooled high school student in Rockport, Texas. Rockport is a local 

town about thirty minutes from the Texas State Aquarium in Corpus Christi, Texas. At the time of 

data collection, Nevada was a senior in high school, was in her third year on the leadership team, 

and was the oldest member of the current leadership team. In addition to her senior level classwork, 

she also took concurrent freshman college level courses at Del Mar Junior College. Her family is 

large and moved around the country frequently due to her father’s career as a consulting engineer. 

Her mother, who holds a master’s degree in psychology, not only homeschooled Nevada and her 

siblings, but also made sure they attended as many public homeschool groups as they could. 

Nevada and her two younger siblings attended the Texas State Aquarium’s homeschool program 

for several years before Nevada graduated into the AquaTeen Program. Nevada first learned of the 

Teen STEM Café Program during her AquaTeen orientation from a presentation made by the 

Education Department Staff member in charge of the program. She joined because she thought it 

sounded like a fun and exciting opportunity to expand her social skills and experiences. She did 

not initially know what to expect but came in very open minded. When she began on the leadership 

team, she was very shy and preferred to take on the assignments that did not involve interactions 

with others, such as taking pictures of the events and setting up and maintaining the snacks. 

However, she was extremely dependable and could always be counted on to come to the planning 

meetings and accomplish the tasks she took on.  
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Over the course of her being on the leadership team, she quickly grew in confidence. By 

the time of data collection, she had taken on a real leadership role on the team. She began to help 

run the planning meetings, regularly offered novel ideas and suggestions for how to run the café 

events, took on many of the public speaking roles, and as the oldest member of the team, acted as 

a mentor to the younger members. She is very comfortable with herself and interacts very fluidly 

and naturally with others. She is a confident public speaker who is very open about her thoughts 

and experiences but chooses her words carefully for maximum impact and clarity. 

Cate 

Cate is a homeschooled high school student in Corpus Christi, Texas. At the time of data 

collection, Cate was a freshman in high school, was in her first year on the leadership team, and 

the youngest member of the team. Cate first learned about the Teen STEM Café program while in 

8th grade attending her last year of the Texas State Aquarium’s home school program. She began 

attending the café events as a guest during the last few months of that program. When she 

graduated 8th grade and became eligible to join in the AquaTeen program and Teen STEM Café 

leadership team, she jumped at the chance because they looked like a fun challenge and a way to 

meet new people. She also cited that she has a godmother who is a marine biologist and her father 

is a veterinarian, so she was always interested in science. When she joined the leadership team, 

she effused energy, was very bubbly and giggly. One team member described her as ‘bouncy.’ She 

maintained this energy throughout her time on the leadership team. However, while very social 

among her peer group on the leadership team, she did not enjoy public speaking or interacting 

directly with the STEM guest professionals. Cate actively sought out tasks that would minimize 

such. Over the course of data collection, she began to take small steps towards coming out of her 

shell in during the public café events. While she never sought full public speaking roles, she did 
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agree to help lead small icebreakers with guests and mingled more with the teen guests than when 

the year started. 

Research Question One: Interview Results 

Self-Perception and Views 

Clara: Pre-Interviews 

Of the data sections coded the pre-interview (see Table 1), Clara accounted for 22.22% of 

the total data sections in this category. Among her own data sections, she had a large percentage 

of data sections coded as Positive Feelings Towards STEM, in particular the exploration of space 

and the deep ocean, because,  

“there’s so much to discover. Ah, that as people we don’t really know exactly what’s in 

the ocean… like we’ve only discovered parts of the ocean. We’ve never seen the whole 

thing. Same as the… uh space. We’ve only seen our solar system. We haven’t seen 

others.”  

 

This code accounted for 28.57% of her data sections in this category. She also had the most data 

sections coded as Positive Views of Confidence and Leadership Skills, accounting for another 

28.57% of her data sections in this category. When asked if she thought she could gain more of 

these skills, she quickly responded with,  

“I think I could definitely learn or gain them and it’s really just about ummm getting the 

opportunity.”  

 

Of her data sections, Clara had more data sections coded under Non-STEM Based Future Career 

than she did for STEM Based Future Career, for example stating,  

“I think I would like to do ah, probably something… definitely humanitarian work.”  

Non-STEM Based had 14.29% of her data sections, and STEM Based at 7.14%. She did not have 

any data sections coded as Learning or Negative Views of Confidence and Leadership in her pre-

interview. 
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Clara: Post-Interviews 

During post-interviews, Clara accounted for 34.90% of the total data sections in this 

category. Opposite to her pre-interview, her self-perceptions on her future career changed. In her 

post-interview, she had more data sections coded as STEM Based Future Career than she did for 

Non-STEM based future career. The percentage of data sections coded for STEM Based Future 

Career increased from 7.14% to 17.67%, and the percentage of data sections coded for Non-STEM 

based future career decreased from 14.29% to 11.76%. She shared that she now,  

“want[s] to become an ocean engineer. And uh, I want to work… just in the sea.”  

When asked about the role the café program played in her change in future plans, she said,  

“It’s opened my eyes to different fields than what I may or may not want to do. So, finding 

out more about one subject I realized, ‘oh that’s really interesting.’ Uh, it actually 

introduced me to ocean engineering. I found out about it… ah just about more fields in the 

ocean and through that I was able to find ocean engineering and uh this… was just really 

interested in to the study of mechanics at sea.”  

 

23.53% of her data sections were coded as Positive Feelings Towards STEM, and 23.53% as 

Positive Views of Confidence and Leadership Skills. When asked about her views on her 

confidence and leadership skills, she shared experiences like,  

“I found myself just ah talking about these subjects out of nowhere during class and a lot 

of my friends get interested in the subjects and we’ll just have full on conversations 

throughout the period about uh certain subjects.”  

 

Furthermore, though it was not an original interview question, Clara related in her post-interview 

that she was so excited and engaged by Café Events that she was inspired to conduct self-directed 

research to continue learning about topics in her free time, saying, 

“I’ll go on my own and do my own research and I get, I just find that it’s a super cool 

subject and I’ll share with friends or something.” 

From pre-interview to post-interview, the percentage of data sections coded as Negative Feelings 

Towards STEM decreased from 21.43% to 11.76%. Additionally, in her post-interview, she 
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increased from 0.00% to 11.76% under Learning. In her post-interview, Clara had 0.00% of her 

data sections coded as Negative Views of Confidence and Leadership Skills (see Table 1). 

Nevada: Pre-interviews 

Nevada accounted for the largest percentage of coded data sections in this category at 

47.62% (see Table 1). Out of all three participants, Nevada had the greatest percentage of data 

sections coded under Positive Feelings Toward STEM, with this code accounting for 40.00% of 

her total individual data sections for this category. Nevada said it was even hard for her to choose 

just one favorite subject, because,  

“Everything about it [scientific exploration] has different characteristics and different um 

parts of it that I really love. And I don’t think I could really pick just one [favorite].” 

  

Nevada had more than triple the percentage of data sections coded under STEM Future Based 

Career than she did for Non-STEM Future Based Career, confidently stating that for her future 

career, she saw herself as having,  

“definitely something with pollution and um just making people aware of it and helping to 

prevent it… Because I feel like it’s really our fault that the world is how it is now. Like our 

grandparents and our great grandparents, them not caring. This is the generation of people 

who need to care. And who need to stop it before it gets so bad that we can’t stop it.” 

 

STEM Based accounted for 23.33% of her data sections, while Non-STEM Based accounted for 

6.67%. She had 20.00% of data sections coded as Positive Views of Confidence and Leadership. 

She had no data sections coded as Learning or as Negative Views of Confidence and Leadership 

Skills. 

Nevada: Post-Interviews 

During post-interviews, Nevada accounted for 39.68% of the data sections in this category. 

She had multiple data sections coded as STEM Based Future Career, at 15.00% sharing that  

“I want to be a geologist and I want to work in the environmental service side of geology… 

I want to work with pollution control and making sure we have those laws and protocols 
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in place to where these major companies can’t and I’m there to tell them how to do it more 

efficiently.” 

 

When asked about the role the café played in her career dreams, she said,  

“I think they’ve definitely opened my eyes to a lot more careers than I thought um were 

out there for me. And they’ve given me a lot of information on stuff I would never have 

had the opportunity to learn about or never had the opportunity to even just see… and just 

any café in general having the better comprehension… having a better comprehension to… 

um, all of these different fields.” 

  

The percentage of data sections coded as Non-STEM Based Future Career decreased from her pre-

interview to her post-interview, going from 6.67% to 0.00%. Compared to her pre-interview, the 

percentage of data-sections coded as Positive Views of Confidence and Leadership Skills did 

decrease slightly, from 20.00% to 15.00%, however what she did say was very positive, relating 

perceptions such as, 

“In all honestly, I feel more comfortable talking about anything I know about now. I, um, 

I definitely felt very uncomfortable about subjects in the past because I didn’t want to 

seem smart in a way. Like, I didn’t want to seem like the smarty pants. But now, I’m 

definitely known as the smarty pants. But, I don’t mind it. You know what I mean? Like, 

I… I’m very happy with myself. I’m intelligent, and I’m very happy with myself. That… 

um, I know all this information about these topics.” 

 

She had an increase in data sections coded as Learning, going from 0.00% to 25.00%. Nevada had 

more data sections coded as Positive Feelings Towards STEM, with 35.00%, than she did as 

Negative Feelings Towards STEM at 10.00%. None of her data sections were coded as Negative 

Views of Confidence and Leadership Skills (see Table 1). 

Cate: Pre-Interviews 

In her pre-interview, Cate had more data sections coded as Negative feelings toward STEM 

Topics than she had coded as Positive Feelings Towards STEM, relating experiences like,  

“because I fail in math and I don’t like failing… just like the whole concept of math is 

pretty hard.” 
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Negative feelings toward STEM Topics accounted for 21.05% while Positive Feelings Towards 

STEM accounted for 15.79% (see Table 1). Of the three participants, Cate was the only one to 

have data sections coded as Negative Views of Confidence and Leadership at 15.79%, expressing 

perceptions such as,  

“I could probably be more bold. I’m just not a very uh super bold person in general. I’m 

uh, I’m pretty… I’m not super out going and stuff… I don’t know if I could gain those 

characteristics.” 

 

She had 10.53% of her data sections coded as STEM Based Future Career, with none coded as 

Non-STEM Based Future Career, as she,  

“Definitely [wanted to be a] veterinarian. Most definitely, yeah.” 

She is also the only participant to have data sections coded as Learning at 3.17%. 

Cate: Post-Interviews 

In the post-interviews, Cate accounted for 26.00% of the data sections in this category (see 

Table 1). She was the only participant to have data sections coded as Negative Views of 

Confidence and Leadership Skills at 15.38%, relating perceptions like, 

“I’m not good at listening well to others and… (long pause) I have a lot of faith in my own 

opinion.” 

 

The code Non-STEM Based Future Career accounted for 15.39% of Cate’s data sections, while 

none were coded as STEM Based Career. When asked about this change from her pre-interview, 

she shared thoughts like,  

“For a while I thought that I wanted to be a vet. Then I thought that I wanted to be a marine 

biologist. Then I thought, all these things… and then through this I’ve come to know the 

pros and cons of all these different fields of, you know scientific work. And then some of 

them I’ve learned that I’m just not really cut out for that.” 

 

Out of the three Participants, Cate had the smallest percentage of data sections coded as Negative 

Feelings Towards STEM Topics at 7.69% (see Table 1). 
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 Cumulative 

Their cumulative responses trended positively when the pre-interview data was combined 

(see Table 1). Out of all their coded data sections, Positive Views Towards STEM accounted for 

the greatest percentage at 30.16%. Positive Views of Confidence and Leadership Skills accounted 

for the second greatest percentage of coded data sections at 23.81%. The code STEM Based Future 

Career accounted for more coded data sections than Non-STEM Based Future Career, at 15.87% 

and 6.35%, respectively. The code Learning accounted for the least percentage of data sections at 

3.17%. 

When the post-interview data is combined, their responses trended positively. Positive 

Feelings Towards STEM Topics accounted for the highest percentage of data sections at 28.00%, 

followed by Positive Views of Confidence and Leadership Skills and Learning at 24.00% and 

14.00%, respectively. Conversely, the code with the least percentage of data sections was Negative 

Views of Confidence and Leadership Skills at 4.00% 

When their combined pre- and post-survey responses were analyzed statistically with a 

paired t-test (α ≤ 0.05), both of the codes Positive Feelings Towards STEM and Negative Feelings 

Towards STEM showed significant change between the participants’ Before and After interviews, 

with calculated p-values of 0.006 and 0.012, respectively. The other codes in this category all 

trended positively. Positive Views of Confidence and Leadership Skills had a p-value of 0.144, 

Learning p-value was 0.187, STEM Based Future Career p-value was 0.286, Negative Views of 

Confidence and Leadership Skills p-value was 0.399, and Non-STEM Based Future Career p-value 

was 0.500 (see Table 1). The following table gives the results of this analysis: 
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Table 1. 

Percentage of Coded Data Sections about Participant Self Perceptions. 

 
Learning 

Positive 

Feelings 

Towards 

STEM 

Negative 

Feelings 

Towards 

STEM 

STEM Based 

Future Career 

Non-STEM 

Based Future 

Career 

Positive Views 

of Confidence 

& Leadership 

Skills 

Negative 

Views of 

Confidence & 

Leadership 

Skills 

Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post 

Clara 0.00 11.76 28.57 23.53 21.43 11.76 7.14 17.65 14.29 11.76 28.57 23.53 0.00 0.00 

Nevada 0.00 25.00 40.00 35.00 10.00 10.00 23.33 15.00 6.67 0.00 20.00 15.00 0.00 0.00 

Cate 10.53 0.00 15.79 23.08 21.05 7.69 10.53 0.00 0.00 15.38 26.32 38.46 15.79 15.38 

Combd. 3.17 14.00 30.16 28.00 15.87 10.00 10.00 6.00 6.35 8.00 23.81 24.00 4.76 4.00 

p-value 0.187 0.006 0.012 0.286 0.500 0.144 0.399 

Note. Bold figures denote statistically significant p-values (α ≤ 0.05). 

 

Perceptions and Views on Joining STEM Café Leadership Team 

Clara: Pre-Interviews  

Clara gave shorter responses, accounting for 31.43% of the codes in this category (see 

Table 2). Of all the data sections coded for Clara, the largest percentage was coded as Positive 

Experience with Guest Professional, emphasizing that she,  

“really wanted to meet STEM professionals and uh gain leadership skills. So, but uh,  

mainly geared toward meeting the STEM professionals. I thought it would be good to see 

what it would be like in the future uh going to university and finally getting a degree.” 

  

This code alone accounted for 45.45% of her data sections in this category. This was followed by 

Needed Areas of Improvement, at 27.27%, specifically calling out herself and fellow participants 

for not doing their chosen tasks, that, 

“it can get unorganized sometimes. Sometimes some people are unwilling to do one thing, 

or unwilling to do another. I mean, I guess I’m part of the problem too. But, it… it can get 

kind of uh hard.” 

 

Being excited for the Learning Opportunity followed at 18.18%. The code Social Benefits 

accounted for the smallest percentage of data sections at 9.09% (see Table 2).  
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Clara: Post-Interviews 

In her post-interview, Clara accounted for 21.05% of codes in this category (see Table 2). 

Needed Areas of Improvement accounted for the highest percentage of data sections, increasing 

to 41.67%. Clara looked internal to the group, sharing for example, 

“it gets awkward and like nobody knows what to do, and just nobody… and we all kind of 

like have mini-panics and it’s just… it’s super awkward.” 

 

Positive Experience with Guest Professional decreased to 25.00% of her coded data sections, and 

Social Benefits also accounted for 25.00% of her data sections. Learning Opportunity accounted 

for the smallest percentage of her data sections, at 8.33% (see Table 2). 

Nevada: Pre-Interviews 

In this category, Nevada spoke at the greatest length compared to the other two participants, 

accounting for 42.86% of all data sections coded (see Table 2). The codes Positive Experience 

with Guest Professional accounted for the majority of her coded data sections at 46.67%, for 

example, relating how she,  

“really enjoy[s] meeting all the professors because I think it’s really interesting to see how 

they got into their field and it kind of gives you a little insight into what you have to do to 

be able to make it in the field.” 

 

She also had a high percentage of codes under Social Benefits, 26.67%, confiding that part of her 

motivation for joining was the hope to,  

“make a lot of friends too. You meet a lot of new people, work on social skills, it’s just a 

lot of aspects of it ummm that help me grow almost” 

 

and that,  

“After every café, I definitely nerd out with people and talk about it in detail And I really 

enjoy that. It’s good, it’s good to share what you know, and it definitely gets people excited 

about it. Like once your excited about a topic, their encouraged to almost learn more about 

it. So I like that. And I definitely do share, and I feel confident about sharing what I’ve 

learned.” 
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Learning Opportunity accounted for 20.00% of her codes. Nevada had the least amount of data 

sections coded as Needed Areas of Improvement at 6.67% (see Table 2). 

Nevada: Post-Interviews 

Nevada also spoke at greatest length in her post-interview, compared to the other two 

participants. She accounted for 54.39% of the data sections coded (see Table 2). Of her data 

sections coded, the code Social Benefits accounted for the majority, increasing to 54.84%. Nevada 

opened up about her social experience, relating experiences like,  

“You learn to open up more, like, in all honesty, being a part of this café has made me less 

of a shy person. It’s made me be able to get in an environment and just hype everyone else 

up, even if I feel uncomfortable cause I know it makes them feel more comfortable and 

makes them enjoy the café more.” 

  

Learning Opportunity also increased, accounting for 32.25%, with statements like,  

“part of me stayed even though I’ve been busy with so much else, like I still truly enjoy 

learning about these different topics. And it’s always something new. Um, we definitely 

don’t go over the same topic too much. And because of that, I feel like every time I come 

in, I learn something new, something I can share.” 

  

Needed Areas of Improvement accounted for 12.90% of her coded data sections (see Table 2). 

Unlike in her pre-interview, she did not have any data sections coded under Positive Experience 

with Guest Professional. 

Cate: Pre-Interviews 

Cate had the smallest percentage of coded data sections of the three participants in this 

category, but the data sections that were coded were fairly evenly distributed into each of the four 

codes (see Table 2). Needed Areas of Improvement accounted for 33.33% of her data points. Cate 

frequently looked inward, sharing perceptions like,  

“I don’t know about the whole cooperation part. That’s totally my fault, I need to improve 

that on my… on my own.” 

 

Social Benefits accounted for 22.22%, sharing motivations such as,  
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“I have come to lots of STEM Café’s in the past so whenever I became an AquaTeen and 

found out I could actually be in charge and you know, help run these, I thought that was a 

really cool experience. I definitely wanted to be a part of that.”  

 

Positive Experience with Guest Professional also accounted for 33.33% and Learning Opportunity 

11.11%, respectively (see Table 2). 

Cate: Post-Interviews 

Overall in this category, Cate accounted for 24.65% of all coded data sections (see Table 

2). Cate had the largest percentage of her data sections coded as Social Benefits at 35.71%, sharing 

for example,  

“I get to interact with more like-minded teens. I guess you could say um I’ve learned to be 

more comfortable in front of an audience um… be more comfortable interacting with 

people that I don’t know.” 

 

Learning Opportunity was close behind, with 28.57% of her coded data sections. Needed Areas of 

Improvement also accounted for 28.57%, as she looked inward to herself and the other participants, 

stating thoughts like, 

“I feel like whenever everybody else starts getting quiet we kind of get quiet and, I mean, 

we don’t mean to, but, it’s just like, ‘oh well, I don’t really want to start talking in front of 

all these people.’ But if we just don’t let us be affected by the fact that they’re all being 

awkward, then I think it would probably go smoothly.” 

 

Positive Experience with Guest Professional accounted for the least number of her coded data 

sections at 7.02% (see Table 2). 

Cumulative 

When data for pre-interviews were combined for this category, cumulative responses were 

varied (see Table 2). Positive Experience with Guest Professional had the greatest percentage of 

data sections coded at 42.86%. Social Benefits and Needed Areas of Improvement each accounted 

for 20.00% of combined data sections, while Learning Opportunity had 17.14% of coded data 

sections. When data from post-interviews for this category were combined, cumulative responses 
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varied, with Social Benefits accounting for the highest percentage of coded data sections at 

43.85%. Learning Opportunities and Needed Areas of Improvement were similar in percentage, at 

26.32% and 22.81% respectively. Collectively, Positive Experience with the Guest Professional 

accounted for the least number of coded data sections at 7.02% (see Table 2) 

When their combined responses were analyzed statistically with a paired t-test (α ≤ 0.05), 

the code Positive Experience with Guest Professional showed significant change between the 

participants’ Before and After interviews, with a calculated p-value of 0.0326 (see Table 2). The 

other codes in this category all trended positively. Needed Areas of Improvement had a p-value of 

0.065, while Social Benefits and Learning Opportunity had calculated p-values of 0.155 and 0.192 

respectively. The following table gives results of this analysis: 

Table 2 

 

Percentage of Coded Data Sections about Participant Perceptions on Joining Café Leadership 

Team 

 Social Benefits 

Positive 

Experience w/ 

Guest 

Professional 

Needed Areas 

of 

Improvement 

Learning 

Opportunity 

Pre Post Pre Post Pre Post Pre Post 

Clara 9.09 25.00 45.45 25.00 27.27 41.67 18.18 8.33 

Nevada 26.67 54.84 46.67 0.00 6.67 12.90 20.00 32.26 

Cate 22.22 35.71 33.33 7.14 33.33 28.57 11.11 28.57 

Combined 20.00 43.86 42.86 7.02 20.00 22.81 17.14 26.32 

p-value 0.155 0.0326 0.065 0.192 

Note. Bold figures denote statistically significant p-values (α ≤ 0.05). 

 

 

 Perceptions and Views of STEM Professionals 

Of the three categories, during pre-interviews, all three Participants gave the shortest 

responses to the questions in this category. The three Participants spoke at similar lengths in this 
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category, with Clara and Cate each accounting for 36.36% of all coded data sections in this 

category, and Nevada accounting for 27.27% (see Table 3). 

Clara: Pre-Interviews 

Clara accounted for 36.36% of all coded data sections in this category (see Table 3). The 

majority of Clara’s data sections were coded as Level of Interaction, at 62.50%, using terms such 

as “broadly researched,” “Professional,” “been to college,” and “generically well educated.” 

Intelligent/Educated followed at 25.00% and Male was third at 12.5%. None of her data sections 

were coded as Female, Degree of Inclusivity or referred to the use of Technology (see Table 3). 

Clara: Post-Interviews 

In post-interviews, Clara accounted for 21.28% of the total amount of coded data sections 

(see Table 3). Opposite from her pre-interview data, Clara had 50.00% of her data sections coded 

as Degree of Inclusivity, using phrases like,  

“they are knowledgeable but they are also willing to admit that maybe they may be wrong 

or just… they’re a bit… they admit to humility, so they’re just more accepting that they 

can be wrong and ah they’re accepting of learning more.”  

Intelligent/Educated increased to 40.00%. Level of Interaction decreased from her pre-

interview to 10.00% of her data sections. Male decreased to 0.00%. None of her data sections were 

coded as Female or Technology (see Table 3). 

Nevada: Pre-Interviews 

Nevada had the smallest percentage of the total coded data sections, at 27.27% (see Table 

3). Of her data sections, Level of Interaction, such as “independent,” “professional,” and “driven,” 

accounted for the majority of them at 66.67%. She had more data sections coded as Female than 

she did Male, at 16.67% compared to 10.00%, respectively, saying for example,  
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“I definitely think a woman could be an engineer or scientist. I know a lot of women 

scientists.”  

Intelligent/Educated accounted for the remaining data sections, at 16.67%. None of her data 

sections were coded as Degree of Inclusivity or Technology (see Table 3). 

Nevada: Post-Interviews 

In post-interviews, 21.27% of the codes were from Nevada (see Table 3). Most of her data 

sections were coded as Intelligent/Educated at 40.00%. Female increased to 20.00%, even 

specially stating thoughts like,  

“I think this generation is definitely changing [the gender gap in STEM fields]. I think... 

well I know a lot of corporations are trying to make their workforce 50/50 now and like 

some people even have the goal of having the workforce 50/50 by um 2030. Which is pretty 

amazing to me.” 

 

Level of Interaction like ‘professional’ and ‘driven’ decreased to 20.00%. Male and Technology 

each increased to 10.00% of her coded data sections. None of her data sections were coded as 

Degree of Inclusivity (see Table 3). 

 Cate: Pre-Interviews 

In pre-interviews, Cate accounted for 36.36% of the total amount of coded data sections 

(see Table 3). Many of Cate’s data sections were coded as Level of Interaction, using terms such 

as “inquisitive” and “scientific,” at 37.50%. Intelligent/Educated and Technology both accounted 

for 25.00% of her coded data terms. Female accounted for 12.50%. None of her data sections were 

coded as Male or Degree of Inclusivity (see Table 3). 

Cate: Post-Interviews 

Cate accounted for the majority of data sections in post-interviews, with 57.44% of this 

category (see Table 3). The codes Intelligent/Educated, Technology and Male each accounted for 

25.93% of her data sections, respectively. Degree of Inclusivity accounted for at 18.52%, 

expressing perceptions such as,  



 

46 

 

“They’re not trying to be snobs and hold it above you. Thy want to learn more, and they 

want to know about what they’re doing.” 

 

Female had the smallest amount of data sections at 3.70%. None of her data sections were coded 

as Level of Interaction (see Table 3).  

Cumulative 

When data from pre-interviews for this category were combined, cumulative responses 

varied, with Level of Interaction accounting for the highest percentage of data sections at 54.54% 

(see Table 3). The code Intelligent/Educated accounted for the second highest percentage of data 

sections at 22.73%. Female and Technology each accounted for 9.09% of combined data sections, 

and Male accounted for 4.54% of codes. Level of Interaction and Technology were the only two 

codes with data sections from all three participants (see Table 3).  

When data from post-interviews for this category were combined, cumulative responses 

were more evenly distributed (see Table 3). The code Intelligent/Educated had the most data 

sections coded at 31.91%. Degree of Inclusivity had the second highest percentage with 21.28% 

of data codes. Technology and Male each accounted for 17.02% of combined data sections and 

Female and Level of Interaction each accounted for 6.38%. Intelligent/Educated was the only code 

with data sections from all three participants (see Table 3). 

 When their combined responses were analyzed statistically with a paired t-test (α ≤ 0.05), 

the codes Level of Interaction and Intelligent/Educated both showed significant change between 

the participants’ Before and After interviews, with calculated p-values of 0.011 and 0.044, 

respectively (see Table 3). The other codes in this category all trended positively. Degree of 

Inclusivity had a p-value of 0.092, Male was calculated at 0.201, Technology at 0.237 and Female 

at 0.326 (see Table 3). The following table gives results of this analysis: 
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Table 3 

  

Percentage of Coded Data Sections about Participant Perceptions of STEM Professionals 

 Female Male 
Level of 

Interaction 

Degree of 

Inclusivity 

Intelligent/ 

Educated 
Technology 

Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post 

Clara 0.00 0.00 12.50 0.00 62.50 10.00 0.00 50.00 25.00 40.00 0.00 0.00 

Nevada 16.67 20.00 10.00 10.00 66.67 20.00 0.00 0.00 16.67 40.00 0.00 10.00 

Cate 12.50 3.70 0.00 25.93 37.50 0.00 0.00 18.52 25.00 25.93 25.00 25.93 

Combined 9.09 6.38 4.55 17.02 54.55 6.38 0.00 21.28 22.73 31.91 9.09 17.03 

p-value 0.326 0.201 0.011 0.092 0.044 0.237 

Note. Bold figures denote statistically significant p-values (α ≤ 0.05). 

 

 

Research Question Two: Quantitative Pre- and Post-survey Results 

 Before and after each café event, each participant individually completed a short survey 

(see Appendix D for the survey templates of exact questions). This was done to measure changes 

in their attitudes, content knowledge and confidence about café topics through their involvement 

in the Café program. 

 Likert-scaled Questions 

A paired t-test (α ≤ 0.05) of combined pre/post survey data of the four Likert-scaled 

questions was performed (see Table 4). This analysis revealed significant changes in participant 

responses over time with p < 0.001 for Question One, where participants were asked about the 

amount of information they knew regarding the Café event topic before and after each café event. 

The analysis also revealed significant changes in participant responses over time for Question Two 

with p = 0.021, when participants were asked about their excitement levels towards the Café event 

topic before and after each café event. Questions Three and Four were shown to have positively 

trending results with p-values of 0.062 and 0.064, respectively. Question Three asked participants 

about their perceptions on having a future career in the café topics field of study, and Question 
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Four asked about their comfort/confidence level in sharing information about each café topic (see 

Table 4). The following table gives the results of this analysis:  

Table 4  

 

p-value Results for Paired t-tests on Pre- and Post- Likert Scaled Questions 

 Question 1 Question 2 Question 3 Question 4 

p-value < 0.001* 0.021* 0.062 0.064 

Note. Bold figures denote statistically significant p-values (α ≤ 0.05). 

 

Pre-Survey Multiple Choice Question 

On the pre-survey, participants were asked to indicate any and all motivations for attending café 

events from a list of pre-provided motivations. 

Clara 

 In 50% of all cases, Clara indicated Meeting the STEM Professional as a motivation for 

attending a café event. This stands out as a strong outlier, as it is more than double what she 

indicted for any other choice, and is nearly double than what her fellow participants indicted in the 

same category. Learning Information about the Café Topic was her second most indicated 

motivation at 25.00%. Socializing with Peers and Practicing Leadership Skills were both indicated 

12.5% of all cases (see Table 5). 

Nevada 

 Nevada indicated Learning Information About the Café Topic in 42.87% of all cases. This 

stands out as a strong outlier, as it is nearly double what she indicted for any other choice, and is 

nearly double what her fellow participants indicted in the same category. Her second most 

indicated motivation was Meeting the STEM Professional, at 28.57%. Socializing with Peers and 

Practicing Leadership Skills were both indicated 14.28% of all cases (see Table 5). 
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Cate 

 Cate was almost evenly split between all the possible motivations. Her top indicated choice, 

Practicing Leadership Skills, was only chosen 2% more than the other three choices, at 28.00%. 

Learning Information about the Café Topic, Meeting the STEM Professional and Socializing with 

Peers were all indicated 24.00% of the time (see Table 5). 

Cumulative  

When the data was combined, their responses only differed by 10% between the most and 

least indicated choices. Learning information about the café topic and meeting the professor were 

indicated slightly more often as the top two motivations. The following table the results of the 

analysis: 

Table 5  

 

Percentage Each Motivation for Attendance was Indicated 

  
Learn Info about 

Café Topic 

Meet STEM 

Professional 

Socialize with 

Peers 

Practice 

Leadership Skills 

Clara 25.00 50.00 12.50 12.50 

Nevada 42.87 28.57 14.28 14.28 

Cate 24.00 24.00 24.00 28.00 

Combined 27.50 30.00 20.00 22.50 

 

 

Post-Survey Multiple Choice Question 

On the post-survey, participants were asked to rate how each café event met their 

expectations from a list of pre-provided answers ranging from Way Below to Greatly Exceeds. 
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Clara 

In every case, Clara indicated that the café event Greatly Exceeded her expectations. A 

Little More, About What I Expected, A Little Below, and Way Below were never indicated on any 

of her surveys (see Table 6). 

Nevada 

Nevada indicated that the café event Greatly Exceeded her expectations for 66.67% of all 

cases. A Little More and About What I Expected were both indicated 16.67% of the time. Neither 

A Little Below or Way Below were indicated on any of her surveys (see Table 6). 

Cate 

In nearly every case, Cate Indicated the café event was A Little More than she expected, at 

80.00% of the time. She chose About What I Expected the remaining 20.00% of the time. She did 

not indicate Greatly Exceeds, A Little Below or Way Below on any of her surveys (see Table 6). 

Cumulative 

When the data was combined, Greatly Exceeds was indicated in more than half of all cases, 

at 58.82%. A Little More was indicated the second most often, at 29.41%, and About What I 

Expected was the third more often indicated at 11.76%. Way Below or A Little Below were not 

selected by any of the three participants in a single survey. The following table gives the results 

for this analysis: 
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Table 6 

 

Percentage of How Café’s Met Participants’ Expectations 

  Way Below A Little Below 
About What I 

Expected 
A Little More 

Greatly 

Exceeds 

Clara 0.00 0.00 0.00 0.00 100 

Nevada  0.00 0.00 16.67 16.67 66.67 

Cate 0.00 0.00 20.00 80.00 0.00 

Combined 0.00 0.00 11.76 29.41 58.82 

 

 

Qualitative Pre- and Post-survey Results 

 Before and after each café event, each participant completed an open-ended short answer 

question on each of their pre/post surveys. This was done to measure their attitudes going into each 

café event and their described experiences following each café event. The responses to these open-

ended questions were analyzed with the same methods the transcribed interviews were analyzed 

with (see Table 7).  

On the pre-survey open ended short answer question, participants were asked simply “What 

is your general attitude towards (insert specific café event topic)? Why?” They could write in 

whatever they wanted – it was a fully open-ended question. 

Clara 

In her open-ended pre-survey question, Clara wrote about more distinct topics than the 

other two participants, with data sections in all seven identified codes. She wrote about the various 

café topics as being Important to Society, more than any other topic, writing such thoughts as,  

“considering many man-made objects harm animals, rescue and rehab is necessary, to undo 

wrongdoings.” 
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This code accounted for 26.09% of her data sections. Café topics being Interesting/Informative 

and Cool/Enjoyment/Excitement both accounted for the second highest percentage of codes, each 

at 21.74%. Unsure, Innovation/Discoveries and Anthropogenic Impacts all accounted for 8.70% 

of her coded data sections. She wrote about having a Personal Connection to the café topic the 

least, with only 4.35% of her data sections coded in that category (see Table 7). 

Nevada 

Nevada wrote about five distinct topics in her open-ended pre-survey question. More than 

half of her data sections were coded as Interesting/Informative, accounting for 53.57%, more than 

once expressing ideas like,  

“I don’t know too much about it, but hopefully after today I’ll know a lot more – I’m 

interested to learn more.” 

 

Her second highest code, Cool/Enjoyment/Excitement, was half as much, accounting for 25.00% 

of her data sections, sharing for example,  

“I think it’s really cool and I’d love to learn more.”   

She wrote about a Personal Connection to the café topic in 14.29% of her data sections, and 

Important to Society and Unsure each accounted for 3.57% of her data sections. She did not have 

any data sections coded as Innovation/Discoveries or as Anthropogenic Impacts (see Table 7). 

Cate 

In her open-ended pre-survey question, Cate wrote about five distinct topics. Most of her 

data sections were coded as Cool/Enjoyment/Excitement, at 34.61%, sharing her feelings with 

phrases like,  

“I am super excited to learn more about them!”  

Interesting/Informative was close behind, accounting for 26.92% of her data sections. She wrote 

about having a Personal Connection to a café topic more than the other two participants, with 
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19.23% of her data sections mentioning her father’s and godmother’s STEM careers. Unsure and 

Important to Society had the smallest percentages of data sections, at 15.38 and 3.85%, 

respectively. She did not have any data sections coded as Innovation/Discoveries or as 

Anthropogenic Impacts (see Table 7). 

Cumulative 

When the data was combined, thinking upcoming event topics sounded 

Interesting/Informative and Cool/Enjoyment/Excitement were the codes with the highest 

percentage of cumulative data sections, accounting for 35.06% and 27.27%, respectively. Having 

a Personal Connection to a café topic had 12.99% of cumulative data sections, and a topic being 

Important to Society had 10.39% of cumulative data sections. Both Innovation/Discoveries and 

Anthropogenic Impacts had codes from only one participant, Clara, and only accounted for 2.60% 

of the total cumulative data sections. The following table gives the results of this analysis: 

Table 7 

 

Percentage of Coded Data Sections about Participant Attitudes Towards Café Topics from Pre-

surveys 

 Anthropogenic 

Impacts 

Cool/ 

Enjoyment/ 

Excitement 

Important 

to Society 

Innovation/ 

Discoveries 

Interesting/ 

Informative 

Personal 

Connection 
Unsure 

Clara 8.70 21.74 26.09 8.70 21.74 4.35 8.70 

Nevada 0.00 25.00 3.57 0.00 53.57 14.29 3.57 

Cate 0.00 34.62 3.85 0.00 26.92 19.23 15.38 

Combined 2.60 27.27 10.39 2.60 35.06 12.99 9.09 

  

On the post-survey open ended short answer question, the were asked to “Share the three 

most important things learned from [insert that particular night’s café event topic]. Has tonight’s 

café event changed your attitude towards this field? Why or Why not?” Similar to the pre-survey 
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open-ended question, they could write in whatever they wanted – it was a fully open-ended 

question (see Table 8). 

Clara 

Clara had data sections coded into five of the eight identified distinct codes. More than half 

of her data sections were coded as Topic Specific Facts/Informative, at 55.17%. Change in Attitude 

came in second, with 31.03% of her coded data sections, in several cases stating directly,  

“My attitude toward the field has changed because of this [café event].”  

Personal Connection increased from her pre-survey to 6.90%. Helpful/Valuable and 

Anthropogenic Impacts were the codes with the least amount of her data sections, each with 3.45%. 

She did not have any data sections coded as About Guest Researcher, Cool/Enjoyment/Excitement 

or Unfamiliar/Don’t Know (see Table 8). 

Nevada 

In her open-ended post-survey question, Nevada wrote about more distinct topics than the 

other two participants, with data sections in all eight identified codes. More than half of her data 

sections were coded as Topic Specific Facts/Informative, at 58.33%. Change in Attitude had the 

next highest percentage, at 12.5%, also being very direct and writing experiences like,  

“This café changed my attitude and this really opened my eyes on this world wide 

problem.” 

 

Anthropogenic Impacts and Personal Connection each accounted for 8.33% of her data sections. 

Cool/Enjoyment/Excitement and Unfamiliar/Don’t Know had the smallest percentages at 4.13% 

each. She did not have any data sections coded as About Guest Researcher (see Table 8). 
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Cate 

Cate had data sections coded into five of the eight identified codes. Nearly half of her data 

sections were coded as Topic Specific Facts/Informative, at 44.00%. Cool/Enjoyment/Excitement 

accounted for 24.00% of her data sections, writing that she “really liked this field” and similar. 

Change in Attitude and Personal Connection were close, with 16.00% and 14.00% of coded data 

sections, respectively. About Guest Researcher had the smallest percentage at 4.00%. She did not 

have any data sections coded as Helpful/Valuable, Anthropogenic Impacts or Unfamiliar/Don’t 

Know (see Table 8). 

Cumulative 

When the data was combined, Topic Specific Facts/Informative was by far the most 

common response accounting for 52.56% of all data sections. The next highest code, Change in 

Attitude, had 20.51% of the cumulative data sections. Cool/Enjoyment/Excitement and Personal 

Connection both accounted for 8.97% of cumulative data sections each. Anthropogenic Impacts 

and Helpful/Valuable were close, at 3.85% and 2.56%, respectively. About Guest Researcher and 

Unfamiliar/Don’t Know had the smallest percentages, at 1.28% each. The following table gives 

the results of this analysis: 
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Table 8 

 

Percentage of Coded Data Sections about Participant Attitudes Towards Café Topics and Topics 

of Importance from Post-Surveys 

 About Guest 

Researcher 

Change in 

Attitude 

Cool/ 

Enjoyment/ 

Excitement 

Helpful/ 

Valuable 

Anthropogenic 

Impacts 

Personal 

Connection 

Topic Specific 

Facts/ 

Informative 

Unsure 

Clara 0.00 31.03 0.00 3.45 3.45 6.90 55.17 0.00 

Nevada 0.00 12.50 4.17 4.17 8.33 8.33 58.33 4.17 

Cate 4.00 16.00 24.00 0.00 0.00 12.00 44.00 0.00 

Comb. 1.28 20.51 8.97 2.56 3.85 8.97 52.56 1.28 
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CHAPTER V 

Discussion, Implications and Recommendations  

Research Question One  

Self-Perceptions and Views 

Overall, perception of STEM fields and their confidence and leadership skills trended 

positively. For all three participants, in both their pre- and post-interviews, the percentage of 

positive references made towards STEM fields were greater than negative references. Similarly, 

the percentage of positive self-views expressed about their own confidence and leadership skills 

were greater than the percentage of negative perceptions. For example, when talking about their 

favorite STEM café event topics, which included engineering, bioacoustics, robotics and 

microplastics, participants were excited, animated, and detailed. Notably, in their post-interviews, 

both Clara and Nevada shared that on more than one occasion after attending a Café event, they 

were inspired to conduct their own research on the topic discussed that night. Clara also shared 

that she was so inspired by some of the Café events that she brought them up in discussion with 

her classmates in her science classes at school. She implied that this was not something she would 

have done previous to being in this program. It is noteworthy that this positive result (self-directed 

further research) was not an original goal of the program model, or part of the original research 

question, but rather an unforeseen strong positive influence that the café model had on these 

participants that they were excited and very proud to share in interviews. This change in behavior 

shows that STEM Cafes are capable of inspiring them to engage in self-directed learning, further 

investigation of world issues, and in boosting their confidence and desire to communicate their 

knowledge with their peers. It also shows that STEM Cafés leave lasting positive impressions on 
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participants in multiple ways, and future studies may show an even greater number of positive 

influences not in the scope of this study. 

While negative perceptions of STEM fields did not disappear altogether, the percentage of 

data sections coded as negative perceptions of STEM fields did decrease from pre- to post-

interviews. Furthermore, the STEM topics each participant indicated as their least favorite did not 

change from pre- to post-interviews. When asked what their least favorite STEM topic was in both 

the pre- and post-interviews, Nevada and Cate both indicated Mathematics, and Clara indicated 

Chemistry. When asked to expound on why those were their least favorite, responses included 

self-depreciating statements such as “I’m not a numbers person,” “I can’t do that,” “I don’t 

understand it very well” and in the case of Clara, 

“I guess it’s just really hard to comprehend for me personally. I just can’t uh pick it up at 

all. And I just… because I can’t pick it up, it just becomes… I get uninterested. I get 

disinterested.”  

 

These statements indicate that these participants are unable to see themselves as capable of 

mastering these fields, and therefore quickly become disillusioned. This leads them to put in less 

effort in trying to learn these subjects. However, this doesn’t necessarily indicate that the STEM 

Café program is ineffectual in changing these perceptions. It is important to note that during the 

eight months this study was conducted, none of the monthly guest STEM professional speakers 

represented the fields of Mathematics or Chemistry, so as of the end of the study, participants had 

still not yet ever met someone working or researching in these fields. This is perhaps why these 

negative perceptions remained unchanged from the beginning to the end of the study. Rather than 

failure, it suggests that an expansion of the variety of guest STEM professionals may be beneficial 

to long-term program impacts and should be researched further. As Cate explicitly stated,  
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“Maybe [my opinion would change] if we had, like, a mathematics person come in that 

was like really cool and like made it sound awesome.” 

Continuation of these Café programs, with a larger repertoire of STEM fields represented could 

potentially yield positive results in this area. 

 Career Aspirations 

All three participants indicated that their career aspirations changed as a result of 

participation in this program. Most notable is that both Clara and Nevada indicated a strong interest 

in pursuing a specific STEM Career, Clara as a Naval/Oceanographic Engineer and Nevada as a 

Geologist/Environmental Impact Consultant. Both clearly expressed that these positive 

perceptions were a direct result of participating in this teen STEM Café program. For example, 

Clara responded to the question Have your career goals changed as a result of being a part of this 

program? by stating, 

“It’s opened my eyes to different fields than what I may or may not want to do. So, finding 

out more about one subject I realized, ‘oh that’s really interesting.’ Uh, it actually 

introduced me to ocean engineering. I found out about it… ah just about more fields in the 

ocean and through that I was able to find ocean engineering and uh this… was just really 

interested in the study of mechanics at sea.”  

 

Similarly, Nevada answered the same question with, 

 

“I think they’ve definitely opened my eyes to a lot more careers than I thought um were 

out there for me. And they’ve given me a lot of information on stuff I would never have 

had the opportunity to learn about or never had the opportunity to even just see.” 

 

Interestingly, when their two career aspirations are compared to their expressed least favorite 

STEM subjects, a contradiction emerges. The careers Clara and Nevada are most interested in are 

heavily associated with and use the knowledge and skills from their least favorite subjects: 

chemistry and mathematics. This suggests that participants maintained a negative, stereotypical 

view of STEM fields in individual silos. Their views imply that to them, STEM subjects are 
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separated from one another, rather than seeing them as multi-disciplinary. One of the goals of the 

Teen Café Network was to show participants STEM in its true form and break down negative 

stereotypes such as this. The original thought when the program was founded was that by sharing 

authentic research, teen participants would unconsciously pick-up on the multi-dimensional 

element of STEM careers. However, the lack of change in this particular stereotype held by the 

participants therefore strongly indicates that this did not happen. It would perhaps be beneficial 

for future Cafés and guest STEM professionals to explicitly, rather than implicitly, share and 

describe how they use a variety of STEM skills and incorporate many different disciplines and 

fields in their research to better combat these misconceptions. 

Unlike Clara and Nevada, Cate changed her career aspirations from a STEM career in her 

pre-interview to a non-STEM Career in her post-interview. In her pre-interview, she expressed an 

interest in becoming a veterinarian, while in her post-interview she expressed interest in becoming 

a religious missionary. When asked why she changed her goals, she gave the response,  

“For awhile I thought that I wanted to be a vet. Then I thought that I wanted to be a marine 

biologist. Then I thought, all these things… and then through this I’ve come to know the 

pros and cons of all these different fields of, you know scientific work. And then some of 

them I’ve learned that I’m just not really cut out for that. Some have made me definitely 

more interested though.”  

 

This response was contradictory with both her previous interview statements and her survey 

responses which expressed largely positive perceptions towards STEM topics and fields. It is 

important to note that during her post-interview, Cate was observed by the researcher to be 

uncharacteristically downcast in demeanor. She was much quieter, less loquacious, and less 

physically animated during this particular Café event then during previous café events. Many of 

her responses in her post-interview were very self-reflective and negative, at one-point even 

stating,  
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“I’m not good at listening well to others and… (long pause and deep sigh) I have a lot of 

faith in my own opinion.” 

 

It is the estimation of the researcher that outside conditions beyond the Café affected her mood 

and interview responses. This estimation was formed on several observed characteristics. She 

appeared to be preoccupied during the interview. She did not make eye contact, rather casting her 

gaze all around the room. A few questions had to be repeated because she was not paying attention 

the first time they were asked. She spoke in a much softer, lower tone of voice than in both her 

pre-interview and as witnessed during previous Café events and planning meetings. She sighed 

several times as opposed to not sighing at all in her pre-interview. She also used phrases very 

uncharacteristic to her typical diction, such as the one recorded above. Based on these 

observations, her last interview may be an outlier rather than her true attitude. A follow-up 

interview in a future study may yield different results. 

Perceptions and Views on Joining STEM Café Program 

 

Compared to the previous category, participants had less to say about being a member of 

the leadership team than they did about STEM fields and careers in general. In their pre-interviews, 

all three strongly indicated that they thought joining would be socially rewarding, and two out of 

three indicated that they were looking forward to learning from and having positive interactions 

with the guest professionals. For example, Nevada expressed that she had joined because,  

“I really enjoy doing extracurricular activities, and this one I will be learning a lot. I have 

learned a lot doing this. So, I thought it would be a good way to work on my leadership 

skills and talk to people in a professional manner, and it’s just really fun so far too. It’s fun 

for me. Umm, you make a lot of friends too. You meet a lot of new people, work on social 

skills, it’s just a lot of aspects of it ummm that help me grow almost.” 

 

Post-interviews indicated that the STEM café program delivered on these hopes. Similar to their 

pre-interviews, in their post interviews, all three participants spoke and wrote about it being a 

socially positive experience, and gave many indications that they learned, and two out of three of 
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the participants indicated having positive interactions with guest STEM professionals. 

Additionally, General Enjoyment/Fun was indicated as a top reason, particularly by Nevada for 

being a member of the leadership team. This evidence suggests that the Café program has more 

social benefits than originally thought, benefits beyond exposure to STEM topics and has potential 

to positively influence its participants in a more holistic way than just academically. 

All three participants did express that some type of improvement regarding the program 

was needed. Clara indicated the teen leadership team as a whole needed improvement in being 

confident, organized, and prepared when hosting café events. Cate was more internally focused, 

indicating she as an individual needed to improve her teamwork and communication skills. Only 

Nevada indicated that changes were needed to the structure of the program, expressing that the 

teens should be given more autotomy in decisions and that adult leaders should allow them more 

freedom. 

Perceptions and Views of STEM Professionals 

Familiarity 

The pre-interviews revealed that the three participants did not have any explicitly negative 

perceptions of STEM professionals going into the study. However, their responses make it clear 

that their perceptions and knowledge of STEM professionals prior to engaging in the program was 

very generalized and not very personal. For example, Clara described her view of them as,  

“I guess someone that’s pretty broadly researched. Someone that’s been to colleges and 

universities. Umm… generically well-educated ahhhh I guess is the term. Ahhh… I would 

assume more professional looking. Um, not necessarily casual but professional. I don’t 

think they necessarily have certain characteristics, other than maybe hardworking.” 

 

Post-interviews showed a shift in these perceptions, with participants answering much more 

confidently, and revealed an increased connection to STEM professionals as everyday people. In 

post-interview, the participants described them with terms such as ‘casual,’ ‘humble,’ ‘fallible,’ 
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‘inquisitive,’ ‘hardworking,’ and ‘hands-on.’ This shift in perception and attitude was made most 

evident when Clara revealed in her post-interview that she thought,  

“Uh, they act with a certain degree of professionalism. They’re also pretty casual I believe. 

Um, they’re also just knowledgeable of their field and everything. I believe that they are 

knowledgeable but they are also willing to admit that maybe they may be wrong or just… 

they’re a bit… they admit to humility, so they’re just more accepting that they can be wrong 

and ah they’re accepting of learning more.” 

 

This evidence strongly suggests that repeated interactions with STEM professionals does 

positively influence participants’ perceptions of them as normal, everyday people. 

Male Vs Female 

Regarding stereotypical views of STEM professionals being male, the results of this study 

were less clear. In pre-interviews, Clara indicated thinking of them as male, while in her post 

interview did not describe them as either male or female. This may suggest that exposure to diverse 

STEM professionals, including multiple female STEM professionals, had widened her view of 

STEM professionals so that she no longer considered gender a defining quality. Comparatively, 

both Nevada and Cate went from thinking of STEM professionals as solely female in their pre-

interviews to being both male and female in their post-interviews. This evidence also may suggest 

that perhaps these participants have a more inclusive view of STEM professionals through 

participating in this program. However, further research is needed to be able to clearly answer this 

question. 

 

Research Question Two 

Quantitative Pre- and Post-survey Results 

 Overall, analysis of the quantitative portion of the written pre- and post-surveys supported 

the idea that the STEM Café events had a positive impact on the content knowledge, attitude 
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towards STEM fields, STEM Professionals and self-confidence of the participants. Of the four 

quantitative questions, analysis showed significant change for Questions One and Two, and 

strongly positive trending results for Questions Three and Four. 

Question One, “How much information do you know about (to be filled in with the specific 

café topic each month)?” and Survey Question Two, “How excited are you to attend a STEM café 

about (to be filled in with the specific café topic each month)?” each showed statistically 

significant improvement in participants’ responses with p-vales of <0.001 and 0.021, respectively. 

Not only did the participants’ knowledge of the STEM topics at each event increase, but over time, 

their general excitement and positive attitude towards continuing to learn more about STEM topics 

increased as well.  

Question 3, “Can you see yourself as possibly having a professional career in (to be filled 

in with the specific café topic each month)?” was nearly significant, with a p-value of 0.062. This 

may have been due to participants coming into the study with a positive attitude towards STEM 

careers already (as revealed by the before interviews). However, even with their pre-study positive 

attitudes, attending events still had a positive impact on their attitudes and desire towards STEM 

careers. This suggests that the STEM Café program is not only beneficial to teens who do not have 

positive attitudes towards STEM careers, but also still beneficial in reinforcing the attitude of 

already positive participants. As the results were very nearly significant, it is thought that a study 

with a greater number of participants and café events would likely yield significant results for this 

question. 

Question 4, “Would you be comfortable in sharing information about (to be filled in with 

the specific café topic each month) with someone who will not be attending the café event?” also 

trended very positively, with a p-value of 0.064. This result is strengthened further when compared 
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to the interview data, when participants, in particular Clara and Nevada, revealed specifically how 

they have shared what they learned with friends and classmates. Together, these results strongly 

suggest as a result of attending the STEM Café Events, participants are more confident in sharing 

their knowledge of STEM topics with others. As the results were very nearly significant, it is 

thought that a study with a greater number of participants and café events would likely yield 

significant results for this question. 

Qualitative Pre- and Post-survey Results 

Cumulative results of the Pre-Survey Question 5 revealed a variety of motivations held by 

participants, with a nearly even division among the four choices: Learn Information About Café 

Topic, Meet STEM Professional, Socialize with Peers and Practice Leadership Skills. However, 

when individual participant responses are looked at, there were two strong outliers. Clara indicated 

Meeting STEM Professional 50% of the time as a leading motivation for her, about double what 

she indicated for the other three responses. Similarly, Nevada indicated Learning Information 

about the Café Topic 42.87% of the time as a leading motivation for her, about double what she 

indicated for the other three responses. When this data is compared to the results from the post-

survey question that asked participants to rate how each café even met their expectations, a positive 

trend emerges. Clara indicated Greatly Exceeds 100% of the time and Nevada indicated Greatly 

Exceeds 66.67%, triple what she indicated for About What I Expected and A Little More. This 

strongly suggests that the Café program model is successful in providing positive intangible 

benefits to participants who come in to the program with a variety of differing motivations. 

The results of the open-ended question on the pre-survey revealed the two largest attitudes 

participants held before STEM cafes were general excitement and an interest in/desire to learn 

more about a specific topic. This is very consistent with responses participants gave in their 
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multiple-choice question and in interviews, suggesting that the experiences they reported having 

matched their incoming motivations. Similar to motivations, the variety of positive attitudes 

suggests that the specific Teen STEM Café program model may attract a wide variety of 

personality types with different needs. 

The results of the Post-Survey Multiple choice question were similarly positive. In all 

cases, participants indicated that STEM Cafés met or exceeded their expectations. In more than 

half of all responses they indicated that the Café greatly exceeded their expectations. As the pre-

surveys and interviews revealed that participants already had a positive view of STEM subjects, 

participants still indicated that the experience was even more positive than they expected it to be. 

When coupled with the positive results of survey questions One – Four and interview data, it 

suggests that the informal setting, teen focus, leadership opportunities, interactions with STEM 

professionals and engagement with hands-on STEM activities is inclusive for all types of 

participants. 

 Unlike the open-ended question on the pre-interview, the open-ended question on the post-

interview had one overwhelming coded response type. The question asked participants to share 

“the three most important things you learned from tonight’s café about (to be filled in with the 

specific topic, STEM field and name of guest STEM professional each month). Has tonight’s café 

event changed your attitude towards this field? Why or Why not?” Topic specific facts and 

information was the overwhelming majority answer (61.8%). Responses about the guest 

professional, general enjoyment, and attitudes were short or non-existent. In interviews, 

participants indicated that they had learned a great deal from cafes and had positive experiences. 

During café events, the researcher observed participants in generally happy and high spirits, acting 

very animated and excited after events while completing their post-surveys. In their interviews, all 
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three participants shared that they learned a lot and went on to conduct further research on the 

topics at home. The high percentage of responses about the content is likely a result of the 

participants’ excitement over participating in the event and shows a strong desire to share what 

they had learned with others, and not an indication that the other social factors were absent. 

Conclusions 

 Research Question One asked what personal experiences of STEM fields, careers and 

specific social skills (confidence and leadership skills) do participants report having before and 

after eight months’ (one school year) involvement in the STEM Café program? During this study, 

participants showed increased interest and positive attitudes towards STEM subjects in addition to 

increased content knowledge. They showed improved understanding of what STEM careers are 

available to them, what STEM careers entail and what STEM professionals are really like. Most 

notably, both Clara and Nevada both displayed increased interest in not just STEM careers overall, 

but in specifically pursuing a STEM career themselves. Both explicitly shared that their career 

aspirations were a direct result from involvement with the STEM Café Program. Participants 

additionally increased in self-confidence through improving their leadership qualities, sharing 

their newfound knowledge with their peers and generally interacting socially with other 

participants. They were inspired to continue their learning through further research during their 

free time. Additionally, in their post-interviews, two of the three participants indicated thinking of 

both males and females when picturing what the words ‘scientist’ and ‘engineer’ mean to them, 

and the third did not mention gender at all. This may indicate that the participants now have a more 

inclusive view of STEM professionals after exposure to multiple STEM professionals. 

 However, while there were many positive impacts made on participants, there were some 

areas that were surprisingly unchanged. Despite interaction with a variety of STEM professionals, 
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exposure to a variety of STEM disciplines, and direct involvement with multiple hands-on 

activities relating to current ongoing research, all three participants still displayed very 

stereotypical silo views of STEM fields. They continued to fail to understand STEM fields/work 

as multidisciplinary. Continued exposure to a growing number of STEM fields and professionals 

and further study is needed to better explore these results. 

Research Question two asked are there changes over time in the attitudes, motivations, 

interests towards STEM fields, careers and content knowledge of participants due to involvement 

throughout eight months’ (one school year) involvement in the STEM Café program? On their 

written surveys throughout the study, results indicated that that the STEM Café events had a 

positive impact on the content knowledge, attitude towards STEM fields, STEM Professionals and 

self-confidence of participants. Analysis of two survey questions yielded statistically significant 

results, “How much information do you know about (to be filled in with the specific café topic 

each month)?” and “How excited are you to attend a STEM café about (to be filled in with the 

specific café topic each month)?”  

The qualitative portion of the surveys supported these analyses with positively trending 

results. The open-ended question on the post-interview had one overwhelming coded response 

type. The question asked participants to share “share the three most important things you learned 

from tonight’s café about (to be filled in with the specific topic, STEM field and name of guest 

STEM professional each month). Has tonight’s café event changed your attitude towards this field? 

Why or Why not?” Topic specific facts and information was the overwhelming majority answer 

(61.8%). Responses about the guest professional, general enjoyment and attitudes were short or 

non-existent. However, as much of the other data on the survey and in interviews showed the 

participants did learn and have a positive experience, the narrow results of this analysis should not 
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be alarming. These results indicated that in addition to increasing general knowledge of factual 

STEM information, the STEM café program model is also beneficial in increasing the positive 

attitude towards STEM topics and careers. 

Recommendations 

 Future studies may provide informal science educators and centers a better understanding 

of what a program can be when participants’ experiences, hands-on learning and accurately 

representing STEM careers and fields are made the guiding program design principles. 

Furthermore, future studies with larger sample sizes of both number of participants and number of 

Café events would be beneficial in yielding more robust results. This pilot study was performed to 

give the reader an idea of what it is like to be a teen participant in such a program. Participants 

were guided in taking the lead during events, interact with their peers, engage and ask questions 

of guest STEM professionals. At the same time, they were encouraged to share their true thoughts 

and experiences in a safe and supportive environment. The positive results of this small pilot study 

suggests future studies of larger sizes would likely yield even greater positive results. 

It will take considerable work by informal educators, researchers and STEM professionals to 

recreate these circumstances and successfully run these programs at more institutions. However, 

as the results of this study suggest, the benefits can be far reaching. The following are some 

recommendations that may be useful for others in starting a new program. 

Support and Guide Teen Leadership 

A desire to build self-confidence and leadership skills was a large motivation to join and 

remain a participant. Though this type of program may be more time consuming and cumbersome 

to undertake then a traditional adult-led program, the positive long-term results of allowing teens 

to plan and lead events far out-weigh costs. This study shows that this type of teen-led program is 
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effective in helping to build their self-confidence by strengthening their leadership skills in 

addition to growing their STEM knowledge base. It helps to give them a sense of ownership over 

the program and encourages them to take responsibility and pride in their work. These positive 

attitudes are key in building and maintaining a reliable leadership team. 

Strive for Diverse Guest STEM Professionals and Fields 

As Rodéhn wrote, the representations people see can be very powerful, because they can 

define for the person what is considered socially normal and who belongs in different social groups 

(Rodéhn, 2019). Interaction with STEM professionals can greatly help to change participants’ 

stereotypical attitudes. This pilot study shows how over time, participants can change their 

perceptions of scientists and engineers from formal, strict and impersonal to seeing them as casual, 

everyday people with intriguing jobs. This change in perceptions towards STEM professionals is 

key in changing participants’ attitudes towards pursuing a STEM career of their own. In 2003, 

Farland found evidence of a connection between a student’s perceptions of STEM fields and 

professionals, and their later career choices. This pilot study showed that frequent interaction with 

a variety of STEM professionals can positively impact a participants’ future career choice. As this 

pilot study did not include STEM professionals from Mathematics, Physics or Chemistry, a greater 

variety of active researchers may yield even greater positive results with future participants. 

Furthermore, explicit and intentional sharing of how STEM professionals use a variety of skills 

and disciplines in their research may help combat the silo view of STEM fields, reducing or 

eliminating negative and incorrect stereotypes. 

Provide Hands-on, Learner-focused Activities 

One of the hallmarks of the Teen STEM Café program is that most of the event is devoted to 

getting participants engaged in an active hands-on project that relates to the Guest STEM 
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professional’s research. Not only is this a fun and entertaining component, it serves a crucial 

function. Research has repeatedly shown that active rather than passive student involvement in 

hands-on activities is crucial to successful learning, particularly in STEM subjects (Freeman et.al, 

2014; Koehler, 2013; Itzek-Greulich, Flunger, Vollmer, Nagengast, & Trautwein, 2015; Summers 

& Abd-El-Khalick, 2019). By “acting like a scientist,” young learners are able to not only acquire 

STEM knowledge, but also learn STEM process skills that are vital to truly understand what real 

scientific investigations entail (Summers & Abd-El-Khalick, 2019). Rather than a series of 

lectures, designing a teen program that is focused on hands-on learning sets participants up for 

success in future academic studies and potential careers.  

Implications 

 This pilot case study aimed to be the beginning of future, more in-depth studies of its kind. 

Inspiring the next generation of STEM professionals is a topic of national and international 

importance and bears greater research. The following research topics may yield further results to 

this study. 1) How does gender influence participant’s experiences and perceptions of STEM 

fields, careers and specific social skills (confidence and leadership skills)? 2) How does age 

influence participant’s experiences and perceptions of STEM fields, careers and specific social 

skills (confidence and leadership skills)? 3) How does the gender and race of the STEM 

Professional guest speaker influence participant’s experiences and perceptions of STEM fields, 

careers and specific social skills (confidence and leadership skills)? 4) How does multiple years 

participation in the STEM Café Program effect participants’ attitudes, motivations, interests 

towards STEM fields, careers and content knowledge over time? 5) How does participation in the 

STEM Café program influence, if at all, participants in enrolling in STEM programs in college 

after their participation in the STEM Café program?  
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A study with a larger sample size of more diverse participants, in age, gender and years 

participating would perhaps be able to see how those factors influence their reported experiences 

and perceptions of STEM fields and careers longitudinally. Research tells us that who/what people, 

in particular minors, see represented as STEM professionals greatly influence their own views and 

perceptions of STEM fields and careers (Hamilton et al., 2006). A study that looked at these 

variables in regard to the STEM Café program model would be highly beneficial in seeing if the 

program has a positive influence on participants long term. This pilot study only looked at one 

school year’s worth of participation. It would be interesting to conduct a similar, but longer study 

over a greater time scale to see how continued participation affects participants. One of the ultimate 

goals of the STEM Café program is to influence teen participants to ultimately pursue a STEM 

career by enrolling in a STEM program at a college/university. A long-term study that follows-up 

with participants to see where they are after their completion of participation in the program would 

hopefully shed light onto whether the program is making an impact in this regard. 

Conceivably results from these and other future studies would provide a better, deeper 

understanding of how participation in the STEM Café program affects its participants. To move 

forward and serve teen participants as best as possible, it is also hoped that results of this pilot 

study and future studies helps to inform the creation and operations of STEM Café programs with 

a teen centered, diverse and positive atmosphere. 

  



 

73 

 

REFERENCES 

Abd-El Kalick, F., BouJaoude, S., Duschl, R., Lederman, N., Mamlok-Naaman, R., Hofstein, A., 

Niaz, M., Treagust, D., Tuan, H. (2004). Inquiry in science education: international 

perspectives. Science Education, 88, 397-419. 

 

Allen, S., & Peterman, K. (2019, Spring). Evaluating informal STEM Education: Issues and 

challenges in context. New Directions for Evaluation, 161, 17-33. 

 

Anderson, A., Druger, M., James, C., Katz, P., & Ernisse, J. (2001). An NSTA position statement 

on informal science education. Arlington, VA: NSTA Press. 

 

After School Alliance (2015). America after 3PM special report: Full STEM ahead: Afterschool 

programs step up as key partners in STEM education. Washington D.C.: Afterschool 

Alliance. 

 

Brown, P. L., Concannon, J. P., Marx, D., Donaldson, C. W., & Black, A. (2016). An examination 

of middle school students' STEM self-efficacy with relation to interest and perceptions of 

STEM. Journal of STEM Education: Innovations and Research, 17(3), 27. 

 

Burawoy, M. (2009). The extended case method. Four countries, four decades, four great 

transformations, and one theoretical tradition. Berkeley: University of California Press. 

 

Burch, P., & Heinrich, C. J. (2015). Mixed methods for policy research and program evaluation. 

Thousand Oaks, CA: Sage. 

 

Cerasoli, C. N. (2014). Intrinsic motivation and extrinsic incentives jointly predict performance: 

A 40-year meta-analysis. Psychological Bulletin, 140(4), 980–1008. 

 

Charleston, L., Charleston, S., & Jackson, J. (2014). Using culturally responsive practices to 

broaden participation in the educational pipeline: Addressing the unfinished business of 

brown in the field of computing scienced. Journal of Negro Education, 83, 400-419. 

 

 

Chen, X., & Soldner, M. (2013). STEM attrition: college student's paths into and out of STEM 

fields. Alexandria, VA: National Center for Education Statistics: U.S. Department of 

Education. 

 

Clark, V. L. (2019). Meaningful integration within mixed methods studies: Identifying why, what, 

when and how. Contemporary Educational Psychology, 57, 106-111. 

 

Cooper, T., Bailey, B., Briggs, K., & Holliday, J. (2017). Assessing Student Openness to Inquiry-

Based Learning in Precalculus. Problems, Resources and Issues in Mathematics 

Undergraduate Studies, 27(7), 736-753. 

 



 

74 

 

Council, N. R. (2012). A framework for K-12 science education: Practices, crosscutting concepts, 

and core ideas. Washington, D.C.: The National Academic Press. 

 

Creswell, J., & Plano Clark, V. (2018). Designing and Conducting Mixed Methods Research. 

Thousand Oaks: Sage. 

 

Dawes, L., Long, S., Whiteford, C., & K., R. (2015). Why are students choosing STEM and when 

do they make their choice? Proceedings of 26th Annual Conference of the Australasian 

Association for Engineering. Geelong, VIC: School of Engineering, Deakin University. 

 

Dierking, L., & Falk, J. (1994). Family behaivor and learning in informal science settings: a review 

of the research. Science Education, 57-72. 

 

Eisner, E. (1991). The enightened eye. Qualitative inquiry and the enhancement of educational 

practice. New York: MacMillan. 

 

Farland, D. (2006). The effect of historical, nonfiction trade books on elementary students’ 

perceptions of scientists. Journal of Elementary Science Education, 18, 31-47. 

 

Farland-Smith, D., Finson, K., Boone, W., & Yale, M. (2014). An investigation of media 

influences on elementary students representation of scientists. Journal of Science Teacher 

Education, 25, 355-366. 

 

Ford, D. (2006). Representations of science within children's tade books. Journal of Research in 

Science Teaching, 214-235. 

 

Fossey, E. H. (2002). Understanding and evaluating qualitative research. Australian and New 

Zealand Journal of Psychiatry, 36(6), 717–732. 

 

Freeman, S., Eddy, S., McDonough, M., Smith, M., Okoroafor, N. J., & Wenderoth, M. (2014). 

Active learning increases student performance in science, enginering and mathematics. 

Proceedings for the National Acadamy of Sciences of the United States of America, 111, 

8410-8415. 

 

Friedman, A. (2008). Framework for evaluating impacts of informal science education projects. 

Arlington, VA: National Science Foundation. 

 

Fu, A., Kannan, A., Shavelson, R., Peterson, L., & Kurpius, A. (2016). Room for rigor: Designs 

and methods in informal science education evaluation. Visitor Studies, 19(1), 12–38. 

 

Muis, K. R., & Foy, M. J. (2010). The effects of teachers' beliefs on elementary students' beliefs, 

motivation, and achievement in mathematics. In L. D. Bendixen & F. C. Feucht 

(Eds.), Personal epistemology in the classroom: Theory, research, and implications for 

practice (pp. 435-469). New York, NY, US: Cambridge University Press. 

 



 

75 

 

Galdi, S., Cadinu, M., & Tomasetto, C. (2014). The roots of stereotype threat: When automatic 

associations disrupt girls’ math performance. Child Development, 85, 250-263. 

 

Gomm, R., Hammersley, R., & Foster, P. (2000). Case study method. Key issues, key texts. 

Thousand Oaks: Sage. 

 

Gonzalez, A., Dunlop, W., & Baron, A. (2017). Malleability of implicit associations across 

development. Developmental Science, 20, e12481. https://doi. 

 

Good, J., Woodzicka, J., & Wingfield, L. (2010). The effects of Gender Stereotypic and counter-

stereotypic textbook images on science performance. The journal of Social Psychology, 

132-147. 

 

Goodyear, L., Kaminsky, A., & McMahon, T. (2014). Teen Leader Focus Group Evaluation 

Report. TSCN National Evaluation Team. 

 

Hamilton, M., Anderson, D., Broaddus, M., & Young, K. (2006). Gender stereotyping and under-

representation of female characters in 200 popular children's picture books: a twenty-first 

century update. Sex Roles, 55, 757-765. 

 

Hampp, C., & Schwan, S. (2015). The role of authentic objects in museums of the history of 

science and technology: Findings from a visitor study. International Journal of Science 

Education, Part B, Part B, 5(2), 161-181. 

 

Hannover, P., & Kessels, U. (2004). Self-to-prototype matching as a strategy for making academic 

choices: Why high school students do not like math and science. Learning and Instruction, 

14(1), 51-67. 

 

Haraway, D. (1989). Primate visions: Gender, race and nature in the world of modern science. 

London; New York: Verso. 

 

Harland, T. (2014). Learning about case study methodology to research higher education. Higher 

Education Research & Development, 33(6), 1113-1122. 

 

Honey, M., Pearson, G., & Schweingruber, A. (2014). STEM integration in K-12 education: status, 

prospects, and an agenda for research. Washington, DC: National Academy of Press. 

 

Itzek-Greulich, H., Flunger, B., Vollmer, C., Nagengast, B. R., & Trautwein, U. (2015). Effects of 

a science center outreach lab on school students' achievement - Are school lab visits needed 

when they teach what students can learn at school? Learning and Instruction, 38, 43-52. 

 

Jones, L., Saksvig, B., Grieser, M., & Young, D. (2012). Recruiting adolescent girls into a follow-

up study: Benefits of using a social networking website. Contemporary Clinical Trials, 

268–272. 

 



 

76 

 

Kim, A., Sinatra, G., & Seyranian, V. (2018, August). Developing a STEM identidy among 

young women: A social identidy perspective. Review of Educational Research, pp. 88(4), 

589-625. 

 

Kitchen, J. A., Sonnert, G., & Sadler, P. M. (2018). The impact of college-and university-run high 

school summer programs on students’ end of high school STEM career aspirations. Science 

Education, 102(3), 529–547. 

 

Koehler, C. (2013). Education reform: the past, present and the future? School Science and 

Mathematics, 203-205. 

 

Lamb, J., Puskar, K., & Tusaie-Mumford, K. (2001, February ). Adolescent research recruitment 

issues and strategies: application in a rural school setting. Journal of Pediatric Nursing, 

16(1) 43-52. 

 

Landivar, L. (2013). American Community Survey Reports: Disparities in STEM Employment by 

sex, race, and hispanic origin. Washington D.C.: U.S. Census Bureau. 

 

Lazonder, A., & Harmsen, R. (2016). Meta-analysis of inquiry-based learning: effects of 

Guidance. Review of Educational Research, 86(3) 681-718. 

 

McCrudden, M. T., Marchand, G., & Paul Schutz, P. (2019). Mixed methods in educational 

psychology inquiry. Contemporary Educational Psychology, 57, 1-8. 

 

Mead, M., & Metraux, R. (1958). Image of the scientist among high school students. Science, 

126(3270), 384-390. 

 

Merkt, M., & Schwan, S. (2017). What you see is what you remember? Depictions of historical 

figures influence memory for historical facts. Learning and Instruction, 112-121. 

 

Miller, D., Nolla, K., Eagly, A., & Uttal, D. (2018). The development of children's gener-science 

stereotypes: A meta-analysis of 5 decades of U.S. draw-a-scientist studies. Child 

Development, 89(6), 1943-1955. 

 

Mohr-Schroeder, M. J., Jackson, C., Miller, M., Walcott, B., Little, D. L., Speler, L., Schooler, 

W., & Schroeder, D. C. (2014). Developing middle school students’ interests in STEM via 

summer learning experiences: see Blue STEM camp. School Science and Mathematics, 

114(6), 291–301. 

 

Morais, C. (2014). Storytelling with chemistry and related hands-on activities: informal learning 

experiences to prevent "chemophobia" and promote young children's scientific literacy. 

Journal of Chemical Education, 58-63. 

 

Morse, J. (1995). The significance of saturation. Qualitative Health Research, 5(2), 147-149. 

 



 

77 

 

National Commission for the Protection of human Subjects of Biomedical and Behavioral 

Research. (1978). The Belmont report: Ethical principles and guidelines for the protection 

of human subjects of research. 

 

National Research Council. (2015). Identifying and Supporting Productive Programs in Out-of 

School Settings. Committee on Successful Out-of-School STEM Learning, Board on 

Science Education, Division of Behavioral and Social Science and Education. Washington, 

DC: The National Academies Press. 

 

National School Board. (2016). Science and engineering indicators. 2016. Arlington, VA: 

National Science Foundation. 

 

Niedenthal, P., Cantor, N., & Kihlstrom, J. (1985). Prototype matching: A strategy for social 

decision making. Journal of Personality and Social Psychology, 48(3), 575–58. 

 

Palinkas, L. A., Aarons, G. A., Horwitz, S., Chamberlain, P., Hurlburt, M., & Landsverk, J. (2011). 

Mixed method designs in implementation research. Administration and Policy in Mental 

Health and Mental Health Services Research, 38(1), 44-53. doi:10.1007/s10488-010-0314-

z 

 

President’s Council of Advisors on Science and Technology (2010). Report to the President. 

Prepare and Inspire: K12 Education in Science, Technology, Engineering, and Math 

(STEM) for America’s Future. 

 

Rawson, C., & McCool, M. (2014). Just like all the other humans? Analyzing images of scientists 

in children's trade books. School Science and Mathematics, 114, 10-18. 

 

Ridder, H. (2017). The theory contribution of case study research designs. Business Research, 10, 

281–305. 

 

Riedinger, K. (2015). Identity development of youth during participation at an informal science 

education camp. International Journal of Envrionmental & Science Education, 10(3), 453-

475. 

 

Roberts, T., Jackson, C., Mohr-Schroeder, M., Bush, S., Maiorca, C., Cavalcanti, M., D., 

Schroeder, Delaney, A., Putnam, L.; Cremeans, C., C. (2018). Student's perceptions of 

STEM learning after participating in a summer informal learning experience. International 

Journal of STEM Education, 5, 35. 

 

Rodéhn, C. (2019). Science centres, gender and learning. Cultural Studies of Science Education, 

14, 157–167. 

 

Sahin, A., Ekmekci, A., & Waxman, H. (2018). Collective effects of individual, behavioral, and 

contextual factors on high school students' future STEM career plans. International 

Journal of Science and Math Education, 16(1), 69-89. 

 



 

78 

 

Sass, T. (2015). Understanding the STEM pipeline. American Institutes for Research. 

 

Schwan, S., Grajal, A., & Lewalter, D. (2014). Understanding and engagement in places of science 

experience: Science museums, science centers, zoos and aquariums. Educational 

Psychologist, 49(2) 70-85. 

 

Setterlund, M., & Niedenthal, P. (1993). "Who am I? Why am I here?": Self-esteem, self-clarity, 

and prototype matching. Journal of Personality and Social Psychology, 65(4), 769–780. 

 

Stake, R. (2005). Qualitative case studies. In N. Denzin, & Y. Lincoln, The SAGE handbook of 

qualitative research, 3rd ed. (443-466). Thousand Oaks: Sage. 

 

Summers, R., & Abd-El-Khalick. (2019). Examining the representation of NOS in educational 

resources: An analysis of lesson plans aligned with next generation science standards. 

Science & Education, 28, 69–289. 

 

Tasdemir, A., Kus, Z., & Kartal, T. (2012). Ou-of-school learning envrionments in values 

education: Science centers and museums. Procedia - Social and Behavioral Sciences, 

46(2012) 2765 – 2771 . 

 

Teddlie, C., & Tashakkori, A. (2009). Foundations of Mixed Methods Research. Thousands 

Oaks: Sage. 

Teen Science Café Network. (2017). About; What is a Teen Science Cafe? Retrieved from Teen 

Science Café Network: https://teensciencecafe.org/about/ 

 

Texas Association of Counties. (2019, October 31). Nueces County Profile. Retrieved from Texas 

Association of Counties: County Profile Program: 

https://www.txcip.org/tac/census/profile.php?FIPS=48355. 

 

Texas Education Association. (2019, October 31). 2018 Snapshot region search: Region 02: 

Corpus Christi. Retrieved from Texas Education Agency: 

https://rptsvr1.tea.texas.gov/cgi/sas/broker?_service=marykay&_program=perfrept.perfm

ast.sas&prgopt=2018/snapshot/region.sas&year4=2018&search=region2&year2=18&top

ic=snapshot&gifname=g_snapshot2018esc&title=Snapshot+Region+Search&level=Regi

on 

 

Texas State Aquarium. (2019, November 16). AquaTeen mentoring program. Retrieved from 

Texas State Aquarium: https://www.texasstateaquarium.org/volunteer-

opportunities/aquateens/. 

 

Texas State Aquarium. (2019, November 16). Teen STEM Cafe. Retrieved from Texas State 

Aquarium: https://www.texasstateaquarium.org/educate/teen-stem-cafe/. 

 

Usher, E. L., & Ford, C. J. (2019). Sources of math and science self-efficacy in rural Appalachia: 

A convergent mixed methods study. Contemporary Educational Psychology, 57(32 - 53). 



 

79 

 

 

White, A. M.-G. (2019). A mixed methods exploration of the relationships between the racial 

identity, science literacy, science self-efficacy, and science achievement of African 

American students at HBCUs. Contemporary Educational Psychology, 57(54-71). 

 

Yin, R. (2014). Case study research. Design and methods, 5th ed. Thousand Oaks: Sage. 

 

Yin, R. K. (2006). Mixed methods research: Are the methods genuinely integrated or merely 

parallel? Research in the schools, 13(1), 41-47. 
  



 

80 

 

LIST OF APPENDICES 

APPENDIX             PAGE 

 

Appendix 1. Sample Interview Protocol…………………………………………………..……..81 

Appendix 2. Sample Participant Interview Transcript……………………………………….......84 

Appendix 3. Sample Coding Sample……………………………………………………………..88 

Appendix 4. Sample Pre- and Post-surveys………………………………………………...……90 



 

81 

 

Appendix 1. Sample Interview Protocol 
 

Beginning of Study Interview Protocol 

 

Question 1: When you think of the words ‘scientist’ or ‘engineer’ what kind of person do you 

picture in your mind? 

• What do they look like? 

• How do they act? 

• Why? 
 

Question 2: What kind of qualities or characteristics do you think scientists and/or engineers have? 

• Do you think you possess some of these qualities or characteristics? 

• If yes, in what way? 

• If not, why? 

• Do you think you could gain these characteristics or qualities? 
 

Question 3: If you could be anything you want, what do you want to be when you grow up? What 

kind of career do you want? 

• Why? 
 

Question 4: What is your favorite and least favorite STEM topic/field? You can be as specific or 

as general as you like. 

• What about (to be filled in with their given answer to the previous question) makes it your 

favorite? 

• What about (to be filled in with their given answer to the previous question) makes it your 

least favorite? 
 

Question 5: Why did you decide to become a member of the Leadership Team for Making Waves? 

• What are your goals for being a member? 

• What do you hope to learn or gain from the experience? 

• Why? 
 

Question 6: So far, what is your favorite and least favorite part about the Making Waves café 

program? 

• What makes it your favorite part? 

• What makes it your least favorite part? 
 

Question 7: What do you think could be done to improve (insert their answer to the above question 

regarding their least favorite aspect of the program)? 

• How could this be best accomplished? 
 

Question 8: Do you feel confident in sharing what you know about STEM subjects, research or 

careers with other people? 

• If so, why? 

• If not, what would help you feel more confident? Why? 
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End of Study Interview Protocol 

 

Question 1: When you think of the words ‘scientist’ or ‘engineer’ what kind of person do you 

picture in your mind? 

• What do they look like? 

• How do they act? 

• Why? 

 

Question 2: What kind of qualities or characteristics do you think scientists and/or engineers have? 

• Do you think you possess some of these qualities or characteristics? 

• If yes, in what way? 

• If not, why? 

• Do you think you could gain these characteristics or qualities? 

 

Question 3: If you could be anything you want, what do you want to be when you grow up? What 

kind of career do you want? 

• Why? 

• Have your career goals changed as a result of being a part of this program? Why or why 

not? 

 

Question 4: What is your favorite and least favorite STEM topic/field? You can be as specific or 

as general as you like. 

• What about (to be filled in with their given answer to the previous question) makes it your 

favorite? 

• What about (to be filled in with their given answer to the previous question) makes it your 

least favorite? 

• Have your favorite and least favorite STEM subjects changed as a result of being a part of 

this program? Why or why not? 

 

Question 5: What was your experience being a member of the Leadership Team for Making 

Waves? 

• Why did you remain in the Leadership team? 

• Did you reach the goals you set at the beginning?  

• Why or why not? 

• Is there anything you hoped to lean/gain from the program that you did not? Why? 

 

Question 6: Overall, what was your favorite and least favorite part about the Making Waves café 

program? 

• What made it your favorite part? 

• What made it your least favorite part? 

 

Question 7: What do you think could be done to improve (insert their answer to the previous 

question regarding their least favorite aspect of the program) for the next year? 

• How could this be best accomplished? 
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Question 8: Do you feel confident in sharing what you know about STEM subjects, research or 

careers with other people? 

• If so, why? 

• Has your confidence in sharing your knowledge changed as a result of being part of this 

program?  
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Appendix 2. Sample Participant Interview Transcript 
 

After Study Interview – Participant #4 
 

Researcher: When you think of the word scientist or engineer, what kind of person do you picture 

in your mind? 

 

Participant: I… I picture a man in all honesty. But I think this generation is definitely changing 

that. I think... well I know a lot of corporations are trying to make their workforce 50/50 now and 

like some people even have the goal of having the workforce 50/50 by um 2030. Which is pretty 

amazing to me.  

 

Researcher: I mean, that’s not that far away in all honesty. (pause) Alright, so how to they act?  

 

Participant: Ummm… I don’t think I’ve ever met a scientist or engineer who doesn’t act 

professional and who isn’t very intelligent. And you can just tell that from their outward 

appearance in a way. 

 

Researcher: Alrighty. What kind of qualities or characteristics do you think scientists and/or 

engineers have? 

 

Participant: Um, I think they are all very driven. Because it’s definitely not an easy field to be in. 

Um there’s a lot of work that goes into it. And I think a lot of people can’t make it because they 

aren’t as driven or as focused for it. 

 

Researcher: Hmm Mmm. Do you think you have any of these qualities or characteristics?  

 

Participant: I think I do. I think I am a very driven person and I think it’s partly how I was raised. 

I am raised by an engineer and my mother has a degree in psychology so both of them are educated 

people. Um, I’ve always been told to ask questions, question everything. And I have… I think that 

definitely changes a person’s outlook on everything. And you have a lot of different opinions and, 

um, I’m trying to think of a word… I can’t think of it though. 

 

Researcher: No worries. 

 

Participant: Ummm… but I definitely think I do have those qualities though. I do. 

Researcher: Good, good. Alrighty, If you could be anything you want, what do you want to be 

when you grow up, or what kind of career do you want to have? 

 

Participant: Umm, I want to be a geologist and I want to work in the environmental service side 

of geology.  

 

Researcher: Cool! 
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Participant: So I want to work with pollution control and making sure we have those laws and 

protocols in place to where these major companies can’t and I’m there to tell them how to do it 

more efficiently. 

 

Researcher: So have, or can you remember, have your career goals changed as a result of being 

part of this program? Why or why not 

 

Participant: Hmmmm… I think they’ve definitely opened my eyes to a lot more careers than I 

thought um were out there for me. And they’ve given me a lot of information on stuff I would 

never have had the opportunity to learn about or never had the opportunity to even just see. Because 

um for veterinarian science for one, that’s not something that a lot of people in this area are… like 

you don’t hear about it a lot, and you don’t hear about everything that goes into it. And having that 

café and that opportunity to have a better comprehension of what actually goes into it and just any 

café in general having the better comprehension… having a better comprehension to… um, all of 

these different fields and how we could think one thing is totally different, and then we talk to a 

professor or we talk to a scientist and they tell us a lot of it is lab work, we don’t get to be out in 

the field and that changes peoples’ opinion on things. Especially. 

 

Researcher: Like the reality of what actually goes into these types of work. 

 

Participant: Yes!  

 

Researcher: Yeah, for sure.  

 

Participant: It’s not all swimming with sea turtles if you’re a marine biologist.  

 

Researcher: Exactly, exactly. So what is your favorite and least favorite STEM topic or field? 

 

Participant: Ummmm…  

 

Researcher: You can be as specific or as general as you like. 

 

Participant: I definitely don’t like math (laughter) not really my thing. Umm, I like science a lot. 

I like looking at the environmental side of science. Like pollution control a lot. I was really into 

microplastics from one of the cafes and I did do outside research after that café about microplastics.  

 

Researcher: Cool! So what about environmental science and microplastics really sort of resonated 

with you?  

 

Participant: Um, it definitely stuck with me better because that’s something… like microplastics 

are so small and no one… I mean micro… no one thinks about it. Like it was in uh face washes… 

it was in things we used every day and no one thought about it for a while and… even still, like 

people have this idea in their head that these little things can’t have an impact. When in all honesty 

they have probably the biggest impact because there’s more of them that we… just go unnoticed. 

And we don’t give a second thought to that little candy wrapper we drop on the floor. 
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Researcher: Exactly. So what about math makes it sort of your least favorite? 

 

Participant: Umm, I’ve never been very strong in math and I’m a very competitive person, so 

because of that, if I’m not good at something, I don’t like something (giggling). 

 

Researcher: Has your favorite or least favorite of these topics changed as a result of being part of 

this program? 

 

Participant: I think my favorite topic has changed. Um, because I have learned more. And I do, I 

do enjoy learning a lot, that’s why I’m a part of this program. Um, just learning more in general 

makes me excited about certain topics. And, it almost makes my favorite just like my ‘favoritist’ 

I guess (giggling) in a way. 

 

Researcher: Nice. So, kind of switching gears a bit. What was your sort of your overall experience 

at being a member of the leadership team? 

 

Participant: In all honesty I think it was a really good experience. You learn to go with the flow 

a lot, cause none of the cafes are the same. There all very different. We have different outcomes 

to everyone, we have different energies and different vibes to all of them. And um because of that, 

you learn to go with the flow. You learn to open up more, like, in all honesty, being a part of this 

café has made me less of a shy person. It’s made me be able to get in an environment and just hype 

everyone else up, even if I feel uncomfortable cause I know it makes them feel more comfortable 

and makes them enjoy the café more.  

 

Researcher: Good. So why would you say that you remained in the leadership team? Especially 

you, being multiple years. 

 

Participant: Um, I remained because I thought it was a really good program. Um, part of me 

stayed because it does look really good on paper, and then another part of me stayed even though 

I’ve been busy with so much else, like I still truly enjoy learning about these different topics. And 

it’s always something new. Um, we definitely don’t go over the same topic too much. And because 

of that, I feel like every time I come in, I learn something new, something I can share, a good 

conversation starter. You know what I mean? 

 

Researcher: Yeah. Do you feel like you reached the goals you had set for yourself for this 

program? Or the goals you had hoped to achieve though this program? 

Participant: I think I did in all honesty. I started this program off a couple years ago, and I could 

not be open in a café. I was the shy leadership team member who worked on the food basically. 

Or I would never do intros, I would never do icebreakers. And now I can lead an icebreaker, I can 

tell, tell a room. I can, um, I can definitely do a lot more now. And I feel a lot more comfortable 

doing things now. I’ve learned a lot. I’ve opened up a lot.  

 

Researcher: Good. Overall, what was your favorite and least favorite part about this program?  

 

Participant: Hmmm, my favorite part was the cafes themselves, because I think I really feed of 

other peoples’ energy and so, because of that, having a good café just makes you feel good. Even 
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for a couple days after. Like it leaves you with that hmmm, appreciation of what you’ve done. And 

you feel good about… that you did that, you were a part of that and everyone enjoyed it. And 

everyone learned something from it. You know what I mean? And I think educated people are the 

best people. The more educated you are, the more well rounded you are. Um, and these definitely 

give you enough information to wear you can talk on that topic comfortably. Um, and then my 

least favorite thing about the cafes? (sigh) Hmmm… (short pause) prolly when we don’t get a lot 

of people to come. Cause that makes me sad. 

 

Researcher: Me too.  

 

Participant: Yeah. 

 

Researcher: Alright. What do you think we could do to improve? The lack of audience on some 

nights? 

 

Participant: Ummm, I think that… in all honesty, I think that some of our marketing hasn’t been 

the best. Like we do normally get flyers out, but at the same time um, if they were provided more 

easily to um the leadership team, or if they were pushed more, that the leadership team print them 

out and give them paper, or even print them out and like bring them to their local libraries or things 

like that. I think we could get a bigger audience. And um, definitely encourage sharing the event 

on Facebook or social medias or if you don’t have it personally, your parents even. Um, so I think, 

I think that’d be good. 

 

Researcher: Alright, last question. Do you feel confident in sharing in what you know about these 

STEM subjects, research, or careers with other people? 

 

Participant: I feel very confident in and all honesty. I enjoy coming to the cafes. I enjoy sitting 

there and learning. So I comprehend, and I take in all the information that is given to me these 

events and because of that, I leave, I leave with all the information that was given. And I can 

definitely talk comfortably on the events. 

 

Researcher: Good. And, has your confidence in sharing your knowledge changed as a result of 

being part of this program?  

 

Participant: It definitely has. In all honestly, I feel more comfortable talking about anything I 

know about now. I, um, I definitely felt very uncomfortable about subjects in the past because I 

didn’t want to seem smart in a way. Like, I didn’t want to seem like the smarty pants. But now, 

I’m definitely known as the smarty pants. But, I don’t mind it. You know what I mean? Like, I… 

I’m very happy with myself. I’m intelligent, and I’m very happy with myself. That… um, I know 

all this information about these topics.  

 

Researcher: Excellent. Well, that’s all my questions, thanks! 
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Appendix 3: Sample Coding Sample 

  

Category: Self-Perceptions or Views 

Code: Change in Career Goals 

 

Participant 4 § 5 references coded [9.56% Coverage] 

 

Reference 1 - 1.07% Coverage 

 

Hmmmm… I think they’ve definitely opened my eyes to a lot more careers than I thought um were 

out there for me. 

 

Reference 2 - 1.42% Coverage 

 

they’ve given me a lot of information on stuff I would never have had the opportunity to learn 

about or never had the opportunity to even just see.  

 

Reference 3 - 3.38% Coverage 

 

 um for veterinarian science for one, that’s not something that a lot of people in this area are… like 

you don’t hear about it a lot, and you don’t hear about everything that goes into it. And having that 

café and that opportunity to have a better comprehension of what actually goes into it and just any 

café in general having the better comprehension 

 

Reference 4 - 3.03% Coverage 

 

having a better comprehension to… um, all of these different fields and how we could think one 

thing is totally different, and then we talk to a professor or we talk to a scientist and they tell us a 

lot of it is lab work, we don’t get to be out in the field and that changes peoples’ opinion on things. 

Especially. 

 

Reference 5 - 0.66% Coverage 

 

It’s not all swimming with sea turtles if you’re a marine biologist.  

 

 

Participant 7 - § 3 references coded [8.10% Coverage] 

 

Reference 1 - 1.75% Coverage 

 

Researcher: Have your career goals changed as a result of being a part of this program? 

Participant: Yes. 

 

Reference 2 - 5.49% Coverage 

 

file:///C:/Users/ijones2/AppData/Local/Microsoft/Windows/Downloads/46c209f3-e8e4-44fe-88d7-6d2d058742c4


 

89 

 

For awhile I thought that I wanted to be a vet. Then I thought that I wanted to be a marine biologist. 

Then I thought, all these things… and then through this I’ve come to know the pros and cons of 

all these different fields of, you know scientific work. And then some of them I’ve learned that 

I’m just not really cut out for that. 

 

Reference 3 - 0.86% Coverage 

 

Some have made me definitely more interested though. 

 

 

Participant 1 - § 5 references coded [7.17% Coverage] 

 

Reference 1 - 1.34% Coverage 

 

It’s opened my eyes to different fields than what I may or may not want to do. 

 

Reference 2 - 1.41% Coverage 

 

So, finding out more about one subject I realized, ‘oh that’s really interesting.’ 

 

Reference 3 - 0.81% Coverage 

 

it actually introduced me to ocean engineering. 

 

Reference 4 - 3.34% Coverage 

 

I found out about it… ah just about more fields in the ocean and through that I was able to find 

ocean engineering and uh this… was just really interested in to the study of mechanics at sea.  

 

Reference 5 - 0.28% Coverage 

 

My favorite has. 

 

 

  

file:///C:/Users/ijones2/AppData/Local/Microsoft/Windows/Downloads/11eb3c07-371a-4f63-bbd7-6d28498e9b33
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Appendix 4. Sample Pre- and Post-surveys 

 

Pre-Café Event Survey 

 

I.D. Number______________________________ 

STEM Event Topic/Date ______________________ 

 

This is a survey we will have before every event, but please read through every question, as some 

may be similar to previous surveys, but not exactly the same each time. Please circle your response. 

Reminder, all surveys will be kept confidential, and will not be shared with the rest of the 

leadership team. 

 

1. How much information do you know about (to be filled in with the specific café topic each 

month)? 

 

Nothing   Very Little  Some   A lot 

 

2. How excited are you to attend a STEM café about (to be filled in with the specific café 

topic each month)? 

 

Not at all  Very Little  Some   A lot 

 

3. Can you see yourself as possibly having a professional career in (to be filled in with the 

specific café STEM field each month) in the future? 

 

Not at All  Very Little  Some   A lot 

 

4. Would you be comfortable in sharing information about (to be filled in with the specific 

café topic each month) with someone who will not be attending the café event? 

 

Not at All  Very Little  Some   A lot 

 

5. What motivates you the most to attend a café about (to be filled in with the café specific 

topic each month)? 

 

Learn information about the café topic  Meet the STEM professional 

 

Socialize with like-minded teens   Practice Leadership Skills 

 

 

6. What is your general attitude towards (to be filled in with the specific topic and STEM 

field each month)? Why? You may continue your response onto back of paper if need be. 
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Post-Café Event Survey 

I.D. Number______________________________ 

STEM Event Topic/Date ___________________________________________ 

This is a survey we will have after every event, but please read through every question, as some 

may be similar to previous surveys, but not exactly the same each time. Please circle your response. 

Reminder, all surveys will be kept confidential, and will not be shared with the rest of the 

leadership team. 

 

 

1. How much information did you learn about (to be filled in with the specific cafe topic each 

month) at the café event relative to what you knew before? 

 

Nothing   Very Little  Some   A lot 

 

2. How excited do you feel about having attended a STEM café about (to be filled in with the 

specific café topic each month)? 

 

Not at All  Very Little  Some   A lot 

 

3. After having met professionals in this field, can you see yourself as possibly having a career 

in (to be filled in with the specific café topic each month) in the future? 

 

Not at All  Very Little  Some   A lot 

 

4. Would you be comfortable in sharing information on the (to be filled in with the specific 

café topic each month) to someone who did not attend the café event? 

 

Not at All  Very Little  Some   A lot 

 

5. How did this café meet your expectations? 

 

Way below     A little below    About what I expected     A little more     Greatly exceeds 

 

 

6. Please share the three most important things you learned from tonight’s café about (to be 

filled in with the specific topic, STEM field and name of guest STEM professional each 

month). Has tonight’s café event changed your attitude towards this field? Why or Why 

not? You may continue your response onto back of paper if need be. 
 

 
 

 


