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ABSTRACT

During this project, we researched and interviewed organizations to create environmental
science-STEM curricula for the Girls Inc. Camp Kinneywood summer camp. The team
conducted focus group and pilot studies to test the curricula and provided a binder containing all
activities and information related to the curriculum. The curriculum is flexible while allowing
instructors and students to lead the investigations to where they are most interested. It’s
recommended that surveys are held before and after the program to assess if any aspects of the
curriculum need to be modified. It’s also suggested that another team evaluates the curriculum in
the future as Massachusetts guidelines are updated and changed. New education research is also
actively being conducted, so a group can assess the program with new findings which would

benefit the students.
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EXECUTIVE SUMMARY

Introduction

Women are underrepresented in fields related to science, technology, engineering, and
mathematics (STEM), which makes discrimination more frequent against them in those fields.
They are often under pressure and mistreated in the work environment, and, on average, many
women get paid less than men that hold the same position. One factor in this mistreatment stems
from the lack of representation of women in STEM. However, this underrepresentation is not due
to weakness or lack of interest in these fields. Rather, research demonstrates that a lack of
exposure in those fields at a young age has led to some internal implicit and explicit biases
discouraging women from entering STEM careers. To change this, it is important to expose girls
to STEM while they are in elementary school; typically at ages where they are seen being pulled
from that path.

During childhood, girls are typically seen playing with toys that involve nurturing and
art. Whereas boys, during their childhood, play with toys with the functions of building and
design, gender-stereotyped toy-play causes the development of different skills. Boys are
“practicing agentic roles”, while girls are “practicing domestic roles” (Merdan et al., 2022;
Pedersen et al., 2022). Thus, giving rise to “boys to prefer[ing] function and task-oriented
projects, girls are preferring more contextualized projects, like how technology can help
humans” (Merdan et al., 2022; Pedersen et al., 2022). These preferences influence what career
paths the kids will want to pursue when they get older and cause girls to dominate in fields that
they perceive as helping humans.

Girls Inc. the sponsor of this IQP provides a variety of engaging programs with a vast
range of interests, including after--school programs, summer camps, sports programs, and
programs that partnered with other community centers, such as the Young Women’s Christian
Association (YWCA). These programs aim to improve the knowledge and abilities of young
women in fields such as science, mathematics, and technology, as well as to instill a sense of
financial sustainability in young girls.

The goal of our project was to create a fun and interactive summer camp program for
Girls Inc to introduce girls to STEM and teach engineering problem-solving with a focus on

environmental sciences. To help achieve this goal, for our interactive qualifying project (IQP),
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we had a list of objectives that we followed to make sure our deliverable was the best it could be

in a short amount of time.

Methods

To make sure that the STEM curriculum was the best it could be we followed a list of objectives
that we developed and they are as follows:

Objective 1: Resource Evaluation

Objective 2: Understanding Outdoors STEM Education Programs

Objective 3: Investigating Interests & Preconceptions

Objective 4: Developing a STEM Curriculum

Objective 5: The Pilot Study

AT A

Objective 6: Program Evaluation & Refinement

The first objective was to evaluate what resources we had available to us at Camp Kinneywood
as these helped guide us to what activities we would be able to choose when searching for
activities, an image of the camp can be seen in Figure 1. Once we completed this we moved to
objective 2 where we interviewed a variety of STEM programs that specifically focused on
nature and environmental sciences. Some of the places we interviewed were Nature's Classroom,
Mass Audubon, EcoTarium, and Hands-on Nature. When interviewing them we wanted to
collect data on possible activities we could implement as well as ways to teach these activities,
interview questions can be seen in Appendix D.1. Also, we wanted to know what was needed in
the lesson plan so they can be understood easily by the camp counselor as we are just developing
the curriculum and not implementing it. Afterward, we conducted a focus group to get
information on what Girls Inc participants would know and be interested in learning, images of

this can be seen in Figure 2 and Appendix C.
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Figure 2: Pilot Study
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Once we knew everything we needed, we moved on to objective 5 and develop the
STEM curriculum. Since the curriculum had to follow weekly themes that Girls Inc. had
developed we added topics the girls would learn about in the themes that can be seen in
Appendix E. To make sure that the activities and lesson plans were fun and comprehensible we
hosted a pilot study in objective 5. We learned how we can improve our lesson plan to better suit
Girls Inc. participants. Lastly, we moved to the final objective and did the final revisions to the

lesson plan. We made sure that all the lesson plans were consistent and the best they could be.

Results

After completing all the objectives we discovered certain findings of Girls Inc. and the
best practices for STEM education in a summer camp setting. The Girls Inc. findings are as
followers:

1. Finding 1: Large Open Grass

2. Finding 2: Camp Kinneywoods Lake

3. Finding 3: Nature Trial Including Many Animals and Plant Life

4. Finding 4: Worcester Water Filtration Plant Adjacent To Camp

5. Finding 5: Many Girls Inc. Participants Have STEM Interest
We collected the majority of the data for these findings in objective 1 where we visited

the camp and in an interview with one of the camp counselors. Our evidence to say that many
Girls Inc. participants have STEM interests comes from observation and surveys from both the
focus group and pilot study. The findings for the best practices for STEM education in a summer
camp setting are as followed with an explanation:

1. Finding 1: Students Learn Best Through Activities Involving Hands-On-Learning. This
tactic allows for children to become actively engaged while still keeping the activity
informative. We first learned this in our interviews where Kathy Chen, the Worcester
Polytechnic Institute STEM Education Center’s Executive Director, said to give 1%
lecture and 99% hands-on activities which were reinforced when we were observing the
pilot study.

2. Finding 2: Incorporate Short & Engaging Projects With Varying Themes. It is important
to encourage small, quick projects to stimulate activity participants’ brains and have them

focus on improving their problem-solving capabilities. In an interview with Ashly Bame,
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she said that it is important to keep the activity explanation short, preferably five to ten
minutes, to keep the participants engaged and their minds focused on developing
potential solutions.

. Finding 3: Including Relevant, Real-World Context In Activities. Applying context to
activities can help the girls understand that a lot of STEM jobs can be considered as
“helping professions”. The use of a relevant, real-world context encourages those in the
activity to think with intent, be inherently curious, and make insightful observations
(Rachel Quimby)

Finding 4: Application Of Positive Reinforcement. To best embrace failure and use that

as an opportunity, it is important to use positive reinforcement to guide that process
along. Positive reinforcement can be shown in many forms, whether it is through
individuals, like mentors, activity framework, or simply some competition.

. Finding 5: Guided & Structured Inquiry. There are four levels of inquiry and in an
interview with Rachel Quimby, she suggested using levels 2 and/or 3. Level 2 is
structured inquiry where students investigate a teacher-presented question through a
prescribed procedure, and level 3 is Guided Inquiry where students investigate a
teacher-presented question using student-designed/selected procedures. These levels
allow the girls to both explore options for themselves and learn the most from their
failure but also be introduced to new procedures that they might not have thought of on
their own.

Finding 6: Flexibility. When conducting our interview we asked for some ideas for

activities and we got a lot of responses about allowing the kids to go into nature and
explore nature themselves, and to be flexible by letting them guide what the instructor
teaches. This flexibility is important as it allows the kids to learn in-depth about
something they find interesting.

. Finding 7: A Clear Objective. A clear objective helps the instructor keep the kids on track
to learn about what the lesson plan says while also letting the instructor use their
judgment for how flexible they can be. Matt from nature's classroom summer camp said

that a very clear objective is the most important part of the lesson plan.

. Finding 8: Small Group Sizes. We learned a lot while conducting the pilot study, one of

which was seeing firsthand how much better kids behave in small groups instead of large
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groups. In the pilot study, we split the girls into teams 2 and the majority of the girls
solved the problem themselves whereas in the larger activity it was harder to get all the

girls' attention and focus on the activity.

Recommendations

To make sure that our lesson plan is the most effective we developed some

recommendations for Girls Inc. to implement over the next few years.

1.

2.

4,

5.

Recommendation 1: We recommend continuing to pursue the opportunity to conduct a
field trip at the Worcester Water Filtration Plant to increase exposure. Due to the short

duration of this project term, our team wasn't able to organize a field trip to the plant. It
will be great for the girls to learn firsthand where and how the local water supply is being
protected, treated, and preserved.

Recommendation 2: We recommend assessing the program through pre and
post-evaluation. As a method to measure student progress and the program performance,
we recommend doing a pre-and post-survey after each activity. This makes sure that the
developed curriculum is working and is exposing girls to STEM through fun activities.

Recommendation 3: We recommend training the instructors for inquiry-based learning.

Because we will not be guiding the program this summer, we recommend that the
teachers and volunteers receive the training necessary to maintain high-quality
inquiry-based learning. Since the lesson plans are flexible and feature a lot of discussion
material, instructors must consider how to effectively facilitate each activity

Recommendation 4: We recommend having former campers with prior experience of this

program return as volunteer counselors. A significant step in ensuring the comfort of the

campers and the development of the program is to invite former campers to participate as
counselors to help lead the sessions. This would ensure the program's long-term viability
since alumni would contribute to its sustainability and younger girls would have a role
model to look up to and excel in a friendly learning environment.

Recommendation 5: We recommend planting a garden to allow for a hands-on learning
environment. A garden is a significant educational resource that may be used for several

types of learning, including experiential learning. Experiential teachings provide students
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with real-world applications of what they are learning, which tends to make them more
interested and involved in the material.

Recommendation 6: H nother gr look r iviti nd mak
adjustments/updates in subsequent years. Due to the fast expansion and evolution of
STEM education, our curriculum must be periodically reevaluated to make it more
sustainable and adaptable. In addition, as suggested in recommendation 2, the survey will
assist in determining the advantages and disadvantages of the curriculum. so that another

party may either build on the strengths or correct the flaws.
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1.0 INTRODUCTION

Society and gender norms direct girls away from pursuing a STEM career. Women make
up a small percentage of the science and engineering workforce in 2015 this number was only
28% of the workers (Science & Engineering Indicators 2018). Making up such a small
percentage of STEM workers, it might seem that there just are not as many women graduating
from college, but women make up on average just over 50% (Science & Engineering Indicators
2018). Instead of pursuing careers in STEM, women are obtaining careers that they believe help
people, such as teaching and healthcare where they hold 65% and 75% of the jobs, respectively,
in 2021 (World Economic Forum, 2021, pp. 43-58). This caring nature can be affiliated with the
skills women were practicing growing up with their toys, such as baby dolls, houses/castles, and
cooking sets. In contrast, typically, men possess task-oriented skills as they grew up playing with
toys, such as legos, remote control vehicles, rubix cubes, and toy cars. Thus, girls will believe
that boys have better STEM-associated skills than they do. Having the mindset of being inferior,
causes girls to stay away from those topics and to pursue something that they feel more
comfortable with. To help girls not feel inferior, organizations like Girls Inc. provide after only
girl school programs and summer camps to learn and grow.

Girls Inc. has locations all over the United States and in Canada, they help
underprivileged inner-city girls become strong, smart and bold individuals. This upcoming
summer, Girls Inc., of Worcester, wishes to create and run an outdoors STEM program for the
summer camp at Camp Kinneywood. In the Methodology Chapter, we will discuss our plan to
work with Girls Inc. and create an engaging, interactive, and educational program. The activities
will provide the exposure that the girls need to help them feel more comfortable in STEM topics.
To complete this STEM program on time, we will first research existing STEM programs to
learn about activities they have. With these activities we are able to draft a schedule for Camp
Kinneywood. Subsequently, we will test some of the activities we plan to incorporate at one of
the after school programs hosted by Girls Inc. To test the activities we will use a pilot study and
collect data on the activities to make sure they are fun, safe and informative to the girls. Using
this data we are able to revise our schedule to then give it to Camp Kinneywood’s counselors to
use. The following chapter is the background. It will address the importance of our STEM

program and the challenges we might face while creating it.
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2.0 BACKGROUND

Women are underrepresented in fields related to science, technology, engineering, and
mathematics (STEM), which makes discrimination more frequent against them in those fields.
They are often under pressure and mistreated in the work environment, and, on average, many
women get paid less than men that hold the same position. One factor in this mistreatment stems
from the lack of representation of women in STEM. However, this underrepresentation is not due
to weakness or lack of interest in these fields. Rather, research demonstrates that a lack of
exposure in those fields at a young age has led to some internal implicit and explicit biases
discouraging women from entering STEM careers. To change this, it is important to expose girls
to STEM while they are in elementary school; typically at ages where they are seen being pulled
from that path.

In this section, we will discuss gender imbalances in STEM fields and workplace
differences faced by women in the field. Then we discuss how society views women as
caretakers, and the prejudice women face for following a career path related to STEM. We
explore the ways in which girls are unintentionally steered away from STEM from an early age.
Afterward, in Section 2.2, we introduce Girls Inc. and their mission to help girls through the
early stages of life. In Section 2.3, we focus on how Girls Inc. introduce STEM concepts to girls
through their summer camp. Finally, in Section 2.4, we explain why teaching girls STEM can be

challenging.

2.1 Imbalances in the STEM Fields

There is an imbalance in the representation of women in STEM jobs, compared to that of
men. From 2011 to 2012, women from several first-world nations earned more than half of all
bachelor's degrees, but fewer than half did so in STEM professions, as shown in Figure 2.
Moreover, many first-world countries reported a decrease in the number of women in the STEM
field between 2011 and 2012 (OECD, 2016). In the United States, alone, women made up less
than 45% of graduates with science degrees, and even less than 25% of graduates with an
engineering degree. The lack of exposure women receive to STEM causes them to study other

bachelor's programs and seek employment in other fields. Thus, in other careers, such as
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education, the representation of women tends to be more dominant, in comparison to that of men

(OECD, 2016).
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Figure 1: Percent Female Graduates (OECD, 2016)

A 2015 study (Figure 2) found that women in science and engineering make up 28% of
the workforce, an increase of only about 5% since 1993 (Science & Engineering Indicators,
2018). Among STEM careers, women are the most underrepresented in Engineering with women
making up only 15 % in 2015 (Science & Engineering Indicators 2018). Despite some gains in
the workforce and many organizations and universities dedication to advancing women in
STEM, gender imbalances still persist. Among the different engineering occupations in 2015,
women make up only 9% of mechanical engineers, and 10% to 13% of the workforce in
electrical and computer hardware engineers. (Science & Engineering Indicators 2018). STEM
occupations consist primarily of Caucasian males, which make up approximately 67% of the
STEM workforce. Whereas, people of color makeup, only 30% of the STEM workforce with the

lowest representation in engineering at 27% (Denison, 2021).
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Women in S&E occupations: 1993-2015
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Figure 2: Women in Science and Engineering occupations 1993-2015 (Science & Engineering
Indicators 2018)

In addition to being underrepresented in STEM, women are also paid less than men of the
same race. A 2019 study shows that Asian women earn on average 14.23% less than Asian men,
White women earn 26.93% less than white men, Hispanic women earn 21.92% less than
Hispanic men, and Black women earn 17.63% less than Black men (Fry, 2021).

Underrepresentation of women in STEM arises from young individuals' preconceptions
of STEM. In a study with high school students, “girls reported lower self-efficacy in math and
science compared to boys” (Hand et. al, 2017). By believing they are not better at math and
science than boys it makes it harder for them to think they are able to pursue careers that are both
math and science-based. “The persistence of horizontal gender segregation in educational and
occupational fields contributes decisively to the spread of gender-stereotypic beliefs about a
natural fit of women in careers in more expressive and human-centered fields and men in
technical and math-intensive fields” (Charles et al., 2009). This ideology has caused girls to seek

other occupations that they think suit them better like teachers and content production.



Hussin Shifa, Joseph, Martin, Tetreault 22

2.1.1 Increasing Exposure at a Young Age

Exposure to STEM at a young age is tremendously important, but girls are not getting
enough of this exposure. During childhood, girls are typically seen playing with toys that involve
nurturing and art. Whereas boys, during their childhood, play with toys with the functions of
building and design, gender-stereotyped toy-play causes the development of different skills.
Boys are “practicing agentic roles”, while girls are “practicing domestic roles” (Merdan et al.,
2022; Pedersen et al., 2022). Thus, giving rise to “boys to prefer[ing] function and task-oriented
projects, girls are preferring more contextualized projects, like how technology can help
humans” (Merdan et al., 2022; Pedersen et al., 2022). These preferences influence what career
paths the kids will want to pursue when they get older and cause girls to dominate in fields that
they perceive as helping humans. In a study, a girl drew a picture of ‘“a mother looming over...
two girl engineers and their robots, criticizing them for ‘making a mess’ and telling them to stop”
(Merdan et al., 2022; Pedersen et al., 2022). The study came to the inferential conclusion that
girls think of engineering as a “messy” job, therefore it is not appropriate for a woman. Whereas
in the same study, fathers are portrayed as fixers and builders and they do not concern
themselves with this “mess”. With toys and parents both reinforcing the stereotype of STEM not
being a feminine field, it is more difficult for girls to get the exposure than it is for boys of the
same age. Not only is exposure to STEM at a young age very important for girls, but it is also for
girls to believe that STEM is not a masculine group of subjects. Girls Inc.’s goal is to get girls
ready for future education, introduce them to more STEM-related topics, and show how current
and future STEM careers offer services to aid people and communities.

Donna Taylor, the Assistant Director of Professional Development for the STEM
Education Director at the Worcester Polytechnic Institute, agrees with the idea that STEM shown
to girls influences their preconceptions of STEM. She said “...[N]ot all girls, but [a large amount]
girls want to go into professions where they help people. So, a lot of girls don't view engineering
as a helping profession....I think we need to change how they view engineering and help them to
see [that] engineers are actually making the world into a better place” (D. Taylor, personal
communication, April 13, 2022). From her experience, Professor Taylor had formulated that a
majority of young girls wish to seek professions that assist and better society by impacting the
very people they serve. Not only do girls perceive STEM as an assortment of non-helping fields

of employment, but there is also a perception of race involved. In accordance with Professor
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Donna Taylor, “....a very stereotypical role is when...[girls]...think of an engineer they think of a
white male in a construction hat” (D. Taylor, personal communication, April 13, 2022).
Throughout history, the white male has been the dominant figure and that has translated into
today’s society in such a way that the youth view many fields by a certain race and gender. This
further “feeds the belly of the monster” referred to as the stereotype. In order to abolish the
stereotype, actions must begin during the youthful times of girls. This would be done by

increasing the exposure of STEM to girls at a young age.

2.2 Girls Inc.

Girls Incorporated ("Girls Inc.") is a non-profit organization that is dedicated to
addressing the obstacles that young girls experience. This organization focuses on providing the
necessary resources to assist girls in becoming their best selves as they grow up and mature.
Girls Inc.’s mission statement is to "inspire ALL girls to be strong, smart, and bold"(Girls Inc. of
Worcester, 2020). While addressing the economic, gender, and social barriers, they equip young
women with the tools necessary to empower, support, and educate them. Specifically, this
organization wishes to educate young girls on how to advocate for positive change for

themselves and their communities.

2.2.1 History & Accomplishments

Formerly known as Girls Club of America (GCA), Girls Inc. was founded in 1864 in
New England. This organization’s original mission was to accommodate for the new
demographic of working-class women. Girls Inc. This organization’s history can be traced back
to the Industrial Revolution when young women started to migrate to the northeastern regions of
the United States after leaving their family farms to work in the textile factories. The clubs had
helped young women who were experiencing hardship, by creating a friendly place where they
can gain some practical skills. In 1945, nineteen of these Girls' Clubs joined together to form the
GCA umbrella organization (Nicholson & Maschino, 2001). The essential beliefs of Girls Inc.
today are the same as those early girls' clubs: to create a safe place and guide young women to be

successful.
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Since then, the organization has grown to serve many young girls ages six to eighteen
through a wide network of program locations. Girls Inc. is present "... in more than 1,500 sites
throughout the United States and Canada" (Hull, Personal Communication, 2020). They
provided a variety of engaging programs with a vast range of interests, including after--school
programs, summer camps, sports programs, and programs that partnered with other community
centers, such as the Young Women’s Christian Association (YWCA). These programs aim to
improve the knowledge and abilities of young women in fields such as science, mathematics, and
technology, as well as to instill a sense of financial sustainability in them. Preventing pregnancy

and drug misuse are among the other topics addressed by Girls Inc.'s other programs.

Additionally, a growing number of Girls Inc. participants are interested in post-secondary
education, with 90% planning to attend college ("SSB outcomes survey report," 2018, P. 9). Such
success 1s a result of Girls Inc.'s outstanding initiatives, such as the Eureka program offered in
Worcester and Framingham, MA. This year-round program helps 8th-12th grade females gain
confidence, and learn about leadership and academic options in STEM disciplines (Girls Inc. of
Worcester, 2020). Girls in the program obtained experiences that prepared them for high school

and college.

2.3. Need for a Summer STEM Curriculum

Girls Inc. of Worcester is aware of the challenges that girls experience as they grow up.
They recognize that this might have a negative impact on their outlook on their abilities and set
low expectations for themselves. More recently, they have decided to expand their summer camp
to include STEM-related programs. Those programs will help boost their confidence to thrive
and succeed in STEM careers in the future. The program will create an environment where girls
feel comfortable learning and growing into women and are not held back by pre-existent

mindsets.

2.3.1 The curriculum objective

Women are underrepresented in STEM disciplines due to a lack of access to the

knowledge they require to thrive. Girls Inc. of Worcester is focused on the STEM education and
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involvement of girls only to provide a STEM-oriented curriculum that girls find most
comfortable and find the best-suited environment for those girls.

Women receive only 31% of all post-secondary STEM degrees, but Girls Inc. girls are
ready to close the gap, with 72% expressing an interest in learning more about science,
computers, or technology. ("SSB outcomes survey report," 2018, P. 10). The programs will be
designed to provide alternative ways to introduce and teach girls about topics that they might not
learn well in school. To help achieve this goal, for our interactive qualifying project (IQP), we
will be developing a STEM program for the summer camp to provide the exposure that the girls
need. Our objective is to create a program that will teach the girls some foundational skills
related to STEM in an outdoor setting. Through thoughtful and engaging programs that blend

both structured and unstructured learning.

2.3.2 The Focus

To create an environment where girls feel comfortable learning, the curriculum being
developed will focus on implementing girl-only teams, even though it might be controversial.
This exclusion guarantees the girls that they will not be in the minority.

Within these activities, the focus will be on creating projects that are directed toward female
audiences by having highly contextualized projects. Creating a girls-only team and combining it
with projects that are highly contextualized can assist in greatly increasing the number of female
participants in STEM (Merdan et al., 2022; Pedersen et al., 2022). The implementation of such a
strategy will have a considerable impact on the girls' attitude and enthusiasm for technology, as

well as their motivation to return for more training and experience.

2.4 Chapter Summary

In conclusion, if you want to understand why we are attempting to close the gender gap
in STEM fields, try the DAST approach: ask your children or students to sketch what they

believe a scientist would look like. The depiction will almost always be of a man.

“...[Oln the basis of the occupational aspirations of 15-year-old adolescents, the
prognosis for change in gender-based disparities in occupational and academic choices suggests

that gender segregation in the education and labor market will remain persistent” (OECD, 2017).
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That was an observation of a survey found in the Global Gender Gap Report. From the
perspective of many youths, we will continue to be stuck in a circle of growing disparity. We
need to step out of this circle and head for a better path. A path that encourages more girls at an
early age to develop an interest in science, technology, engineering, and mathematics. Our team
aims to incorporate a hands-on, STEM-based, educational program into a summer camp setting
in order to engage and educate the girls at Camp Kinneywood. In addition to outdoor activities,
the program will include educational exercises in the fields of science, technology, engineering,

and mathematics.
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3.0 METHODOLOGY

To help girls get more exposure to STEM topics, Girls Inc. desired a STEM curriculum
for the summer camp at the location of Camp Kinneywood. The Methodology Chapter describes
the process we took to develop and test the curriculum, this was done by completing objectives
we set for ourselves along the way. The objectives were, as followed (See Appendix A):

1. Objective 1: Resource Evaluation
Objective 2: Understanding Outdoors STEM Education Programs
Objective 3: Investigating Interests & Preconceptions
Objective 4: Developing a STEM Curriculum
Objective 5: The Pilot Study

A i

Objective 6: Program Evaluation & Refinement
3.1 Objective Completion

The first objective was the evaluation of the available resources from Camp Kinneywood
and Girls Inc. We did this by going to Girls Inc. and their camp to discover all of the accessible
resources, and if resources could be purchased. We knew that Girls Inc. wanted us to focus on
nature-based activities so we went on our own nature walk and recorded types of trees, edible
plants including mushrooms, and invasive species that could be found around the camp. Upon
completion of the evaluation, we were able to discern potential activities.

Then we began our second objective, to interview various outdoor education programs,
like Nature’s Classroom (See Appendix B). These interviews gave us an understanding of how to
create our lesson plans that would best teach STEM in an environmental science setting. After
conducting the interviews, we organized the interview data into a spreadsheet with each major
topic introduced by the interviewee. Organizing and analyzing the data we collected was an
important step in the development of our activities and their corresponding lesson plans, as well
as overarching themes that related to the best practices of STEM education in an outdoors
environment.because it has made looking at activities and developing the lesson plan
untroubling. Once we were satisfied with the number of interviews we conducted, we started
researching interesting and educational STEM activities that could take place in an outdoor

setting.
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Once we had an understanding of how to create a STEM curriculum based in an outdoor
setting, we researched what preconceptions and interests the children had about STEM,
specifically nature, before creating our curriculum. To do this we conducted a focus group study
at Girls, Inc. where we asked the participants about their educational knowledge and interests, in
science, nature, and math, as well as their outdoor interests, specifically those of Camp
Kinneywood (See Appendix C). After analyzing the focus group data, we developed our
curriculum incorporating everything we learned.

As part of our curriculum, we selected two activities to conduct a pilot study (See
Appendix D) at Girls Inc.’s main facility in Worcester. We learned a lot from this experience,
largely from us simply attempting to put on the study with many children. Using what we
learned from this study, and feedback from our project sponsor, we revised our lesson plans.. We
accounted for the number of participants , and how easily an instructor might engage their
students. Once we finished making the revisions, we compiled the activity schedule, lesson

plans, and supply lists into both an electronic file and a physical binder to provide to our sponsor.

3.2 Ethical Considerations

There were a lot of aspects we had to account for when it comes to the ethical
considerations of this project and the pilot study. Many of which coincide with the obstacles that
we faced while conducting our study. The first considerations we took into account were the
parents' consent for us to conduct our focus group and pilot studies. This was a significant factor
because the majority of our subjects were minors. We followed guidelines set by WPI IRB in
order to ensure that we were in compliance with ethical considerations of all aspects of this
project.

The WPI Institutional Review Board (IRB) contributed significantly to the development
of the consent forms. With the assistance of Ruth McKeogh, Director of Human Subjects
Research and Academic Programs, and Gabriel Johnson, Director of Research Integrity and
Compliance, we constructed detailed consent forms (see Appendix C.1 & D.l1). The forms
outlined how we planned to conduct both studies and provided detailed information about our
goal in order to appropriately inform the parents/guardians of our research. We included

information such as the study's objective, the benefits of the study to the participants and others,
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and the record-keeping and confidentiality of all data obtained by us or anyone else in the
research. To maintain confidentiality, it was necessary to keep the subject's information
anonymous when handling the data from the responses and when conducting pre-and
post-activity surveys. In addition, we included information regarding the minor's willingness to
take part in the study. We underlined that the decision to participate in those activities is
ultimately up to the child or participant. If they did not wish to participate, we conveyed
alternative procedures or activities that will be available. Finally, we explicitly ask the
parents/guardians for permission to use the photographs we took - from the least intrusive angles
to protect their privacy - in our report and website. Working closely with the IRB has assisted us
in accounting for those considerations, and with a lot of collaboration and meetings with the
IRB, we were able to gain approval with the IRB reference number 22-0645. (see Appendix C.1
& D.1)
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4.0 FINDINGS

In this section, we discuss the findings that we developed from the completion of our
objectives. We classified our findings into two categories: Girls Inc. findings and the best
practices for STEM education in a summer-camp setting. Our findings pertaining to Girls Inc.
included the resources that Camp Kinneywood had to offer and the STEM-related interests that
the Girls Inc. participants have. Our findings in regards to the best practices for STEM education
in a summer-camp setting include ways to help engage the girls so that they learn the most from
every activity, and therefore have positive exposure to STEM. These findings focus on what to

include in an activity and a lesson plan.

4.1 Girls Inc. Findings

In this section, we dive into the resources and findings of Girls Inc. The qualitative data
collected came from Objective 1, Resource Evaluation where we conducted a field study and an
interview with Zachary Roy, the Activity Director for Camp Kinneywood, and from Objective 5,
a pilot study.

4.1.0 Finding 1: Large Open Grass Area

When entering Camp Kinneywood the first thing you see is a large open grass area, this
allows us to include large activities such as bottle rockets that need an area to allow the rocket to
land in. This large, open area allowed for us to include a few game-oriented activities, where
running around in large areas is vital.

4.1.1 Finding 2: Camp Kinneywood’s Lake

Camp Kinneywood has a small lake which allows us to incorporate different types of
activities. In our interview with Zachary Roy, we discovered that the girls are able to go
swimming in the water and use canoes to row around on the water. Being able to use the lake, in
and on it, meant that we didn't have to disregard any water activities.
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4.1.2 Finding 3: Nature Trail Includes Many Animal & Plant Life

In our interview with Zachary Roy, at Camp Kinneywood, we were told about a trail that
encompasses the lake. This trail allows for multiple access points to the edge of the lake and the
girls can use this trail to find different animals in different parts of the surrounding woodlands
and the lake. The trail also allowed for the development of nature exploration activities where the
girls are able to go into nature allowing them to experience a different environment than they
normally would.

4.1.3 Finding 4: Worcester Water Filtration Plant Adjacent To Camp
Large

In a meeting with Allison James, we were informed of a water treatment facility next to
the camp. This facility could be used as a field trip to allow the girls to learn firsthand about the
scientific process to make the water they drink every day.

4.1.4 Finding 5: Many Girls Inc. Participants Have STEM Interest

When conducting the focus group, we asked the girls what their favorite school subject
was, and 55% of the girls said mathematics was their favorite subject (See Appendix C.3).
Although such a high percentage, there was mention of playing a lot of computer math games,
which could be why they enjoy math so much. This might disprove our finding in the pilot study,
however, when we asked the girls if they found the human-senses activity fun, 88% of the girls
that we asked said that it was a fun activity (See Appendix D.4). When people are interested in a
topic, they process information “more efficiently” and are able to make connections between old
and new knowledge (Paul). The majority of the girls in 3rd grade were able to work out the goal
of the activity. They could not taste skittles when they closed their nasal cavities, from just
making a connection between the taste before and after they blocked their nose. This connection
and the data collected from the focus group proved that Girls Inc. participants have STEM
interests.

4.2 Best Practices For STEM Education In A Summer Camp
Setting

From the accumulation and analysis of the conducted interviews with Nature Summer
Camps and the WPI STEM Education Center, the Focus Group Study, and the Pilot Study, we
generated six vital practices for successful STEM education in a Summer Camp setting.
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4.2.0 Students Learn Best Through Activities Involving Hands-On-Learning

The first vital practice is the incorporation of Hands-On-Learning. This tactic allows for
children to become actively engaged while still keeping the activity informative and educational.
“Hands-on learning is where instructors engage with students in direct experience and focused
reflection to enhance students’ knowledge, skillset, and values....[It] allows students to learn
through experiencing something and can give them an opportunity to immerse themselves in a
learning environment, while putting their acquired skills to use and building new skills” (“Hands
On Learning”).

This tactic is imperative to keep the girl engaged, especially during the summer. Children
want to be active and do not wish to be engaged in school-related situations,they do not wish to
be in a lecture-oriented environment, where they are sitting around and listening. They wish to
be active and keep their hands moving. This was apparent when conducting our focus group
study. Of all of the subjects, 50% enjoyed playing outdoors (see Appendix C.3). So it was
important to develop activities that meet the educational parameters of Nature and STEM, while
keeping the girls active and engaged.

We found this to be true when we conducted our pilot study. One of our activities was an
activity that involved movement. This activity was called the Human Senses Activity. The
objective of this activity was “[t]o explore how...the girls’...senses work and to realize that our
senses are able to do different things and some change what our other senses are” (see Appendix
E.1). To achieve this goal an element of the activity was to explore the heart rate, and to do so
the girls were instructed to run around. After conducting this activity, we conducted some post
evaluation. The results from this activity conveyed that approximately 83% of the participants
enjoyed this activity and 83% learned from this activity. This evidence further adds to the claim
that Hands-On-Learning is important to the success of an activity and to the participants
enjoyment.

In accordance with the expert opinion of the Worcester Polytechnic Institute STEM
Education Center’s Executive Director, Kathy Chen, it is imperative to give them 1% lecture and
99% hands-on activities (see Appendix B.2). With the inclusion of Hands-On-Learning in
activities, it allows the activity participants to individually identify the problem and create
solutions, reinforcing their problem-solving capabilities in an enjoyable manner.

4.2.1 Incorporate Short & Engaging Projects With Varying Themes

The best way to reinforce problem-solving and to apply hands-on-learning is through the
incorporation of short and engaging projects with varying themes. It is important to encourage
small, quick projects to stimulate activity participants’ brains and have them focus on improving
their problem-solving capabilities.

To create the most ideal short-project-activities, it is vital that the lesson plans be
sectioned off. The lesson plans must include sections such as: a material list, an objective, key
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points, instructions, guiding questions, a reflection, a timeframe, and a context. It is important to
keep the activity explanation short, preferably five to ten minutes, to keep the participants
engaged and their minds focused on developing potential solutions (Bame, 17 May 2022). This
quick-paced organization allows for the project-activity to proceed smoothly, yet it is important
to incorporate a sense of simplicity for the participants, while including specifics and be clear for
the instructors (Quimby, 18 May 2022). It is imperative to differentiate between the two to best
simulate a problem-solving scenario for the children. Doing so minimizes confusion and directs
focus to the task at hand.

Exercising varying themes is a vital part of developing and conducting activities.
Children wish to be active and engaged, when in a summer camp. So, when incorporating STEM
education in activities, it is important to revolve the activities around varying themes. Such
action allows for stimulation of participants’ creativity and imagination, allowing for further
enjoyment and effort in activities. The best way to enforce thematic variability is through the use
of the activity’s context.

4.2.2 Including Relevant, Real-World Context In Activities

In the purpose of creating activities under the pretext of STEM education, it is optimal to
apply a context that consists of human elements, is relevant to the environment, emulates the real
world (Quimby, 18 May 2022). The use of real-world context, allows for the activity participant
to apply the context and imagine a scenario where they are in a precarious situation, assigned a
role, or helping in a specific manner (Taylor, 25 May 2022).

The use of a relevant, real-world context encourages those in the activity to intently think,
be inherently curious, and make insightful observations (Quimby, 18 May 2022). These three
functions are important in maturing children’s intelligence and education, as they simulate the
components necessary for success and for creating solutions.

One way to develop such a context is through the use of visuals and the element of a
humane backstory. Using visuals, such as images and videos, helps participants visualize the
parameters and imagine the scenarios behind the activity. For example, in an activity where the
girls in Camp Kinneywood are given the role of engineers, it is very helpful to use images and
videos of female engineers (Taylor, 25 May 2022). This allows for the girls to gain inspiration,
potentially insight, and increased imagination as they conduct the activity, ultimately furthering
their progress and cultivating their mind-growth.

Another way is to pull in human elements, such as a backstory, on how the elements of
the activity help others (Quimby, 18 May 2022).  Also, as stated previously (see Background
Chapter), girls tend to seek opportunities of employment that are geared to helping others. This is
a primary reason why many do not choose the STEM path when entering the workforce. To
improve the conceptions of STEM, as a grouping of professions that do, in fact, help others, it is
important to include a backstory that focuses on helping other individuals, society, animals,
plants, and other elements of the environment. Thus, the girls participating in the activity will
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gain the realization that there are many occupations that encompass STEM that are specifically
geared to helping others, thus making a positive impact on the world.

The emphasis on real-world experience, real-world problems, and other instances in the
world allow for the participants to gain some background or experience into a certain scenario. It
also allows for the participants to focus on some important aspects of life, particularly seen in the
STEM world, failure and success. With the use of such context, it allows for the possibility that
sometimes things do not go as planned. It is important to reinforce that failure is not the end,
rather it is important to embrace failure as an opportunity and not as an end.

4.2.3 Application Of Positive Reinforcement

To best embrace failure and use that as an opportunity, it is important to use positive
reinforcement to guide that process along. Positive reinforcement can be shown in many forms,
whether it is through individuals, like mentors, activity framework, or simply some competition.
The use of mentors allows for the introduction of role models to the children. The addition of a
positive role model allows for children to learn from their mentor’s past experiences, opinions,
and knowledge and embrace some elements as their own. This provides them with an influence
to better themselves and perform at higher levels. In the sense of conducting activities, having a
positive influence through an instructor allows for the activity participants to become more
engaged, more adaptable to failure, more focused on the methods of success, and more educated
on certain aspects of that activity.

These four elements produced from the application of a positive role model, can also be
produced from the use of healthy competition. Having competition is a very good method of
engaging children in activities. Competition feeds the idea of improvement and doing better than
their peers, for participants to succeed in an activity. The use of “healthy” competition
encourages the idea that failure is just a phase to grow. It introduces the idea that there are a
multitude of practices that allow for the achievement of a goal, and if a practice is ineffective,
there are other ways to achieve said goal. Hence, there is an intent to focus on improvement and
success.

To influence this behavior of the children, it is good to incorporate rewarding activities.
Often competitive activities involve cooperation and teamwork. It allows for collaboration with
different types of people, developing a sense of adaptation between the group depending on
certain strengths and weaknesses. Such rewarding activities should be subjected towards how
well individuals work best as a team, simulating the real-world essence of many occupations
(Taylor, 25 May 2022).

However, it is essential that activities do not have a primary emphasis on competition.
Healthy competition is important for STEM-geared activities, but is important to steer the
children’s focus away from the aspect of winning (Carlin, 19 May 2022). Too much focus on
competition, specifically the drive to win, steers the participants away from the true objective of
the activity: the educational purpose. It is important to use competition as a way to fuel their
education and intellectual growth.
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This can be done by incorporating the drive to learn with the aspect of competition. The
drive to learn is essential in influencing the children’s educational prowess and knowledge. This
can be done by the culmination of guidance being both hands-on and hands-off. Hands-on
guidance can be achieved by gently steering the children. The hands-off portion would be having
them drive their own education (Quimby, 18 May 2022). The use of both guidance methods
allows for a synchronous activity where the children feel as if they are leading themselves and
each other through the activity. An example of this could be by letting the kids find something
they are interested in and then talk about that and "expand their mind on that topic" (Caliendo, 23
May 2022). Engaging the children’s interests and expanding upon that interest allows for
increased engagement and will to learn, ultimately improving the effectiveness of the activity.

4.2.4 Guided & Structured Inquiry

How exactly can an instructor be both hand-on and hands-off in an activity? This can be
done through the presence of guided inquiry and structured inquiry in an activity lesson plan. In
total there are four levels of inquiry, which are divided “....based on the amount of information
and guidance the teacher provides the students” (4 Levels of Inquiry, 2014).

The first level of inquiry is called confirmation inquiry. This inquiry level focuses on
confirming a known principle from the conduction of an activity (4 Levels of Inquiry, 2014).
Activities that incorporate this level of inquiry use traditional-style labs, where the children are
told to follow a specific set of instructions and perform a task or experiment to yield results that
are consistent with the known principle. The use of this level of inquiry is important from an
educational standpoint, however having this as a sole part of the activity, would be
consequential. Such a traditional method, is similar to a school-environment, and these children
participating in a summer camp would prefer to stray away from such an environment. Rather it
is important that some elements of confirmation inquiry are embedded into the activities. The
incorporation of confirming known STEM principles, consistent with the educational framework
of the participant group, is essential in educating the group while still leaving some openness.

The second level of inquiry is called structured inquiry. In this level of inquiry the
children investigate a question presented by the instructor with the use of a prescribed procedure
(Quimby, 18 May 2022). Activities that incorporate this level of inquiry use methods of
investigation to yield results. The results stem from the open-ended question presented by the
instructor. There is no predetermined answer (4 Levels of Inquiry, 2014). Rather the conclusion
from the activity is gathered from the investigation of the activity participants. This is an
extremely useful level of inquiry as it is imperative to have self-exploration for the children to
mature and grow with their own strengths. In STEM activities, especially in a summer-camp
setting, the use of structured inquiry is essential in the education aspect of activities.

The third level of inquiry is called guided inquiry. In this level of inquiry, children
investigate a question given by an instructure, and develop and implement their own strategy and
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procedure to develop an answer or solution (Quimby, 18 May 2022). Activities that incorporate
this level of inquiry use the essence of self-guidance. There is “[n]o predetermined method...” to
achieve the objectives of these particular activities, rather the participants “....must determine
how to investigate the problem” and how they plan on creating and implementing a viable
solution (4 Levels of Inquiry, 2014). This enforces a sense of independence amongst the
participants, and allows for personal guidance to further interests and education regarding
STEM.

The fourth, and final, level of inquiry is called open inquiry. In this level of inquiry the
children would investigate questions that they, themselves, postulate, and devise their own
methods of determining and enforcing a solution (4 Levels of Inquiry, 2014). Activities that
incorporate this level of inquiry use a similar essence of self guidance. However, dissimilar from
the third level, the children are not given an objective or a specific pursuit, rather they come up
with their own using their curiosity, interest, and drive to learn.

Utilizing only one level of inquiry is inefficient when developing a successful activity. It
is wise to incorporate elements of each level, to ensure the activity reaches its full potential of
entertaining and educating the participants. There should be a decent balance when incorporating
the levels of inquiry into an activity. According to Rachel Quimby, the Public Program
Coordinator of EcoTarium, it is recommended to incorporate two to three levels of inquiry, to
attain a successful activity lesson plan. For example if an activity relied solely on...

e ...confirmation inquiry, the activity proceedings would be unentertaining for both the
audience and the instructor.

e ...structured inquiry, the participants might lose the drive to complete the activity and
lose focus.

e ...guided inquiry, where the children had to develop their own plan of attack, they may
run into much confusion, and the instructors may not be able to assist.

e ...open inquiry, the instructors might have ended up losing the attention of the children,
as the children are responsible for progressing the activity, and they may not know
exactly what they want to do, or how they want to do it.

It is also important that not all of the levels of inquiry are present in the activity. This would
cause much confusion for the instructors who are responsible for implementing the lesson plan.
It is important to use two to three of these inquiry levels, specifically applying the combination
of guided and structured inquiry, possibly coupled with another level. The combinations of
inquiry levels is dependent on the objective, context, and proceedings of the activity and it is
important to be flexible with the elements of incorporated inquiry levels.

4.2.5 Flexibility

It is important to recognize that the activity may not proceed as planned. It is highly
likely that the activity comes under uncontrollable and controllable variables. So, it is important
to be flexible with any and all aspects of an activity. This is something that became apparent
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throughout the testing of activities and interviews (Caliendo, 23 May 2022). Flexibility not only
allows for activities to keep going, even if something doesn’t go as planned, but also allows for
the activity to go where the kids are most likely to learn the most. If you follow where the kids
are most interested, you’ll often find they learn more.

Children are curious by nature, and have short attention spans. This was very apparent
during our focus and pilot studies. This means that without peaking their interest, it’ll be hard to
keep an activity going. Having flexibility allows for some key things to happen. The first of
which is that it can foster teamwork, as the kids begin to explore with each other, finding things
out together. When kids get to take their own path, it allows you to build off of that, seeing what
they already know, are interested in, and what they’re curious about. With this curiosity from
their exploration, will of course come with many questions. Let the children identify and create
solutions to either the problem or question. Those tiny connections add up, and get them excited
about everything else going on when they make them (Caliendo, 23 May 2022).

4.2.6 A Clear Objective

One thing that was made clear to us, is that objectives must be concise, and make sure
there’s no confusion surrounding the objective of the activity (Caliendo, 23 May 2022). When
the objective and instructions are too obtuse, people inevitably get confused about what they’re
meant to be doing. This applies to not only the children, but also the instructors. A long
confusing set of instructions will lead to mistakes, and doesn’t allow much room for further
personal research, or flexibility in what the kids find the most interesting.

4.2.7 Small Group Sizes

Small groups for activities are also extremely important. As opposed to large groups, it
makes sure each individual has a part in the activity so they don’t feel left out. It also makes
talking to each of the girls easier, as with larger groups children will distract each other, and
some will attempt to hide in numbers. With smaller groups, as opposed to activities done
individually, also means that the children get to work on their teamwork and communication
skills. It also allows for when you ask them questions, and attempt to guide them, they may
bounce off of eachother, facilitating more small connections for them to grab on to. It was found
through the pilot studies that groups larger than 5 tended to distract one another, and difficulty
began to arise. However, for final reflection questions, discussions, etc it may be beneficial to
have everyone in the group there. This is because the activity is finished by this point, and
they’ve already focused on it, so a group discussion where they talk about what they did and
learned, will go smoother than when doing the activity itself (Caliendo, 23 May 2022).
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5.0 RECOMMENDATIONS

Based on our research and findings, we prepared a series of recommendations for the
future advancement and sustainability of the STEM camp program. These recommendations are
intended to be utilized to improve the overall quality of the program that Girls Inc. of Worcester
offers.

5.1 Recommendation 1: WWFP Field Trip

To increase the exposure and understanding of the water treatment and filtration
processes and the profession itself, we recommend implementing small field trips or trips to the
Worcester Water Filtration Plant that is located near the camp. The field trips will improve and
expand the curriculum and will increase the girls' subject knowledge and community awareness.

Due to the short duration of this project term, our team wasn't able to organize a field trip
to the plant. It will be great for the girls to learn firsthand where and how the local water supply
is being protected, treated, and preserved. If a visit to a local treatment plant is not possible, we
recommend showing the water treatment plant tour video, such as the "How Worcester
Works-Water Filtration Plant" presented on the worcesterma.gov website or securing a guest
speaker from the plant to come and talk with the campers.

5.2 Recommendation 2: Evaluation

As a method to measure student progress and the program performance, we recommend
doing a pre-and post-survey after each activity. Since the activity conforms to the Massachusetts
STE standard, it will be beneficial to utilize DESE model feedback instruments and to add
questions as necessary. The DESE model also includes a subset of prompts in a discussion
format for grades K—2, which is far more effective than giving a survey to the younger children.

Our team has created a sample pre-and post-survey, which was delivered during the pilot
session (See Appendix D.2 & D.3). Although the surveys were only used in two pilot sessions,
the assessments proved valuable in determining the success of the sessions. In addition, the
Massachusetts Department of Elementary and Secondary Education has developed a rubric to
assist instructors in evaluating the quality, rigor, and alignment of lessons and units to the 2016
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MA STE Curriculum Framework. We recommend utilizing this rubric to track the program's
progress.

5.3 Recommendation 3: Training

Because we will not be guiding the program this summer, we recommend that the
teachers and volunteers receive the training necessary to maintain high-quality inquiry-based
learning. Facilitating inquiry-based learning necessitates adequate training, and often unlearning,
on how to effectively direct a lesson plan. Since the lesson plans are flexible and feature a lot of
discussion material, instructors must consider how to effectively facilitate each activity. For
instance, we designed certain activities to include discussion throughout, so the instructors must
be able to guide each camper down their learning paths.

There are several training seminars available to assist instructors. Mass Audubon, for
example, provides virtual and in-person professional development programs for active
participation and practical application. Their Workshops are intended to expand curriculum
understanding, offer instructors hands-on STEM-focused learning experiences, and practice with
instructional tools. They employ inquiry-based education to assist instructors in meeting
standards and aligning curricula. There are also other training and development opportunities
available if Girls Inc is able to acquire a grant. For example, the four winds nature institute
coaching seminar for outdoor teaching professional development. Their website not only
provides lectures but also additional resources and lesson plans for various activities.

5.4 Recommendation 4: Returning Mentors

A significant step in ensuring the comfort of the campers and the development of the
program is to invite former campers to participate as counselors to help lead the sessions. This
would ensure the program's long-term viability since alumni would contribute to its
sustainability and younger girls would have a role model to look up to and excel in a friendly
learning environment. Where the campers will get the opportunity to collaborate with someone
to whom they can immediately relate. In addition, this is a fantastic opportunity for the returning
campers to gain from the camp's emphasis on leadership development, which is one of the goals
of the program.

5.5 Recommendation 5: Garden

A garden is a significant educational resource that may be used for several types of
learning, including experiential learning. Experiential teachings provide students with real-world
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applications of what they are learning, which tends to make them more interested and involved in
the material. For example, one of the activities that are included in the program is planting a
plant, and if the camper has a garden, they will be able to witness the results of their hard work
for a considerable amount of time in the future.

5.6 Recommendation 6: Future

Due to the fast expansion and evolution of STEM education, our curriculum must be
periodically reevaluated to make it more sustainable and adaptable. In addition, as suggested in
recommendation 2, the survey will assist in determining the advantages and disadvantages of the
curriculum. so that another party may either build on the strengths or correct the flaws.
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6.0 CONCLUSION

After gathering research and lesson plan material, we designed an 8-week STEM
curriculum that corresponded to the weekly theme, with a few key elements included in each
activity lesson plan. Each of these activities, as well as any associated materials, are provided
within a single binder for convenience. This binder includes resources such as a schedule, master
supplies list for all activities, and instructions for each activity (See Appendix E).

Each activity's lesson plans have objectives that are in line with Massachusetts STE
learning standards. These are meant to assist instructors on what each activity should be focused
on teaching the children. These are a big part of the curriculum we’ve crafted, as when an
instructor knows what is being targeted, directing the activity becomes easier. We’ve also
provided resources for each activity, which are a good place to start if the instructors wish to do
their own research, but it’s not required. The lesson plans are all based on flexible inquiry-based
learning and small groups of children as was stated in the findings section.

The schedule allows for the instructors to plan ahead, and see how each of the activities
interconnect with each other. Seeing the interconnectivity of each of the activities can help the
instructors understand the overarching goals of each week. These goals enhance the learning
experience by giving direction to the activities, and let the instructors direct the conversation in a
specific direction.

Lastly there’s a master list for all the materials for the activities, this is an estimate, and
instructors are encouraged to use their own judgment. Instructors will know better on what will
get used, what can be reused, and what can’t. However, the list gives a starting point for
instructors to go off of. Both the schedule, and the materials list, while seemingly small
additions, improve the quality of the activities tremendously, and their ease of implementation.
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APPENDIX
Appendix A: Methodology Timeline
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Appendix B: Interview Information

B.1 Interview Questions and Answers for Ashley Bame, Nature's
Classroom

[ntroduction:

“Hi, I'm..."

“We are rising seniors at WFPL We are currently doing a school-sponsored project, called the
Interactive Qualifying Project {or IQP for short), with Girls Inc. here in Worcester. We wall be
ereaning @ STEM program for a summer camp called Camp Kinneywood. This is a summer
camp for girls from Kindergarten to Stah Grade. Our responsibility is to create an informative
and engaging program that changes themes each week ™

Questions:

1. “Would it be alright with you if we audio-recorded this meeting?”
& (ot permission to record
2. “What inspired you to join nature's classroom?”
2 Joined 2004, fell in love with the program after seeing what they did for the

stayed.

. “We have seen on your LinkedIn profile that you held the positions of associate
director and program coordinator in Nature’s Classrom. What is your role as a
coprdinator and associate director and what are your responsibiliies with them?™

2. Program coordinator incharge of teaching staff, 32 instructors. Day to day
schedule.

b. Loves the commumity aspect of her role. She is framming the teachers on how to
give mstmctions.

4. “What do vou enjoy most about vour roles in nature's classroom?”

2. Community as well as helping teachers grow, especially with teachers first
engaging with employment.

3. “On the website, it says nafure's classroom works with kids 10-17 years old, does
nature's classroom work with kids 5 years old and up?

@ Probe: “Have you personally had any experience working with kads in
kandergarten to 6th grade?"
b. 3 iz alittle voung. Starting maybe at age 6, youngest at 3rd grade. Dont work
bvond $th grade.
1. No expenence teaching voung kids, was a swim instructor.

6. If she worked with kads K-6: “In your opinion, what are the best methods to teach kuds
STEM?” (build off it more)

@ FProbe: “From your experience, what hands-on learning tactics for an outside
envirorment fave vou used that have seen a positive response from kids?
L

b.
T “Are you familiar with girls inc?
@ If yes, “ have you been involved with Girls Inc. in the past?”
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8. “Asyou may know, we will be worling fo create a program for young girls. This
progiram will toke place primaiily outdeors in a camp setting. What paits of nature did
pou find girls most engaged in?"

a. Not much difference in girl and boy interest, see how humans interact with the
world. See where natoreal is related to the human world. When kids find animals
it doesnt matter the gender. In tezm building, normaly boys take the leadership
rele. Have to help quit kid more generally girls. Give and take with the different
reles for kads. 12-1 ratio

2. “When teaching kids outdoor STEM, did they seem to learn better while individually
working or with groupsteams?”

a. Team settings tend to work better, but trv to give students some say a3 well.

are very instructor baszed. 70% science to 30% social, emotional leaming,
teamwork. Genereally no less than 60-40.
10 “When working together, how were the kids” group dynamics ™"
a Probe: “Did kids normally cooperate?”
& Probe: “How should these groups be divided? Shouwld we let them choase or
should we choore ourselves?”

.

11. “In your experience do vou think girds work better with instructions or open-endad

assignmentsactivities? Why?”
@ Example of open-ended: build a @ipline. Instructions: tell them how to build a

apline

be boring.

a Probe: “What hands-on .:eac}s.-"n'g activities have you used that respond best fo
girls’ learning?”
b, MMinmmal Imowledge, high engagement.
1. Shelter building, whether tiny sub structure or 2 larger one to relate to
amimals (Gnoommmesesss)
ii. Engage and ask questions about why they do it
m. Camoflange and stalling activity
. Anything that gets them out, foraging for edible things
v.  Safetv/Field puides
vi. Idenfification of shrubs, trees, let them use tools to use their new
Imowledge
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1. dichotomous key
vil.  Kids get excited by making little connections
viii.  Human phyziclogy can be done for water, how fast vou swim, breath rate,

pulse, etc.

ix. Map and compass collections/traveling over the lake over various points.
should be memorable (camp fires, smores, hot dogs, etc)

13, “We will be creafing activities for girls, split inte 2 groups: K-2 and 3-6. Some af the
activifies we plan to use for the girls in grades K-2, we alse wish to modify for grades
3-6, and vice versa. What are some things that we would have to consider when
medifiing the activities?”

a Probe: “dny specifics you have run bito, recently or in the past? ™

b.

14 “Based on your experience as a program director, what are some criteria for aetivity
instructions that you believe made it easier for the counselor, and for the kids?

a Probe: “Anything vou found that the &ids liked or understood? Anything they did
not? "

b, Probe: “To our fnowledge, the camp counselors at Camp KEinneywoood are not
particularly familiar with conducting a STEM curriculum. What are same things
that we could use to help/train them?

¢ Probe: “What have you found most helpfil? What should we aveid when
fraining? ™

d. Definitely schedule a time during orientation, present it 2= if the staff are the team
of knds. Some of the staff wont kmow the material Having something ritten up
would be good. Objectives, key poimnts to talk about, activity explanation.
Conclusion (3-10mmn).

15 In your professional opinion do you think it is ok for knds te pick up wild amimals such
as fish, solamanders or frogs?

a Probe: “Are there any particular precautions we need to be conccious af? ™"

xxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

on walk to see then release them later WATCH the kids they want to take them
home, make sure they dont lick the animals.
18 "Do you have any resources we could have access to, to help us find activities that we
would be able to use?"
a Probe: “Would it be poassible for you to send out a Jist of some af your activities
Jor us o reference?”
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b. Clear with director before they share with us (clazs write ups) and they can be
17 “Do you have any other advice for us as we begin to develop our curriculum?”

a. NO
18 “Can you recommend anyone else thar would be good for us to speak with abour our

project?”

2. Summer camp director, adventure camp. summer camp aspect of stuff, matt
19 “Can we contact you in the future if we have addiional questions?"

a Probe: “What iz the best method fo contact you?

20 “Ts there anything else you would like to share with us?"

a.
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B.2 Interview Data Table
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Appendix C: Focus Group Information

C.1 Focus Group Parental Consent Form

Parental Consent Form

Introductions

Hello, we are students at the Worcester Polytechnic Institute who are conducting a pilot

study for Girls Ine. in Worcester, MA. This summer, Girls Ine. wishes to incorporate a program
involving STEM (Science, Technology, Engineering, and Mathematics). Girls Inc. wishes to
increase and improve the girls’ impressions of STEM. Thus, in the coming summer of 2022, we
are creating a summer camp program to engage these girls. It is our duty to create this program
in helping both Girls Inc. and the girls participating in the program.

We would like to conduct a focus group invelving your Girls Inc participate to help create
and improve this summer camp program. We will be conducting a focus group to gain an initial
understanding of how the participants (other girls/students of grades K-6) perceive STEM. We
will be conducting a group question-activity with two groups: grades K-2 and grades 3-6, at Girls
Inc. This activity will take approximately | hour, in which we will sphit the girls up and have
them answer each question on a large paper/poster. Towards the end of the activity, the girls will
have the option to draw a scientist on a piece of paper using coloring utensils, which we will
collect upon completion. This will all be included in our research analysis, but the responses will
remain anonymous. This will involve questions about their interests and pre-conceptions in
STEM. Pictures and videos might be taken during the focus group so that we are able to include
pictures in our presentation and final report. The pictures and videos will be from angles so that
the child's face will not be in the picture.

If at the time of the STEM activity, vour Girls Inc. participant wishes to not participate in
our research, Girls Ine. will provide activities for them as part of their after-school program

COVID Guidelines. We understand that COVID is still a large concemn. In this
focus-group study, we will all be masked and we will be following the Girls Inc. policies for
COVID. We will follow the Symptom Tracker that Girls Inc. uses, and proceed with the
NECEsSary precautions.

In an emergency Girls Inc. will use the contact information they already have to contact

you.

APPROVED BY
WPI IRE 1
5M2/22 to 5M11/23
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Child Information

Full Name: Age: Current Grade:

Consent

TO WHOM IT MAY CONCERN:
Filling out all the below spaces does hereby give consent for our (my) child,

. to attend and participate in a focus group. This study and activities will

be sponsored by the Worcester Polytechnic Institute and Girls Inc. of Worcester, MA from

May 11, 2022, to June 24, 2022.

Pictures and videos might be taken during the activity and the surveys. These pictures
would be included in our presentation and final report, which will be posted on the
digital. wpi.edu website and the wp.wpieduw'wcpe website. The pictures and videos will be from
angles such that the child's face will not be visible. The audio and, potentially, the visuals from
the videos, would be used to further our research and data collection for our study. The pictures,
audio, and videos will be securely stored in a password-protected Google Drive folder that only
we will have access to. | (We) consent for my Girls Inc. Participant’s pictures to be taken
and presented in our research report:

O Neo O Yes

If your child does not wish to attend the focus group, Girls Inc. will provide them with

alternative activities, during the time of our activity.

For any questions and concerns about the research please contact us at

gr=-Grirlslng-E22 (@ wpi.edu.

[J By checking this box and typing my name below, [ am electronically signing this consent

form.

Parent/Guardian Signature:

Relation to Student: Date:

APPROVED BY
WPI IRE 1
S5M2/22 to 5M11/23
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NOTICE:

In the event of an emergency, Girls Inc. will contact you with the emergency contact information

vou have provided them.

Questionnaire

1. Does anyone in your Girls Inc. participant family work in any STEM (science,

technology, engineering, math) jobs or working to get a STEM degree? If so, who?

2, Is your Girls Inc. Participant getting exposure to STEM (science, technology,
engineering, math) out of school? If so, what kind of exposure is she receiving? How

is she receiving this exposure?

3. What does your Girls Inc. participant wish to be when she grows up?

APPROVED BY
WPI IRB 1
5M2/22 to 5M11/23
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C.2 Focus Group Questions

Futus group Questions

1. Ice Breaker:

[

What’s vour name?

b. “What grade are you in?"

c. Favornte food that starts with the same letter of your first name
d. Favorite animal?

L We record answer on paper

[

Next person repeats previous person’s'people’s response and then answers the
question

1. Forpgrades 3-6

-k

Favorite school subject?
2. We Record answer on paper
b. Why?
3. Out of these science topics (on the table) what do vou all know?
2. Run through each and see how many they kmow
b. Record the how many kmow which topic
4. What are vour favorite topics in science?
a Why?

b. We Record answer on paper

3]

Already would have a selection, which they can mark (1. star or heart)

d. If they do not see the one that they like, they can also write it down

[

Biclogy, Chemistry, Physies, Animals, Dinosaurs, Ocean, Human Body, Wezther,

Rocks, Space, Measuring, Plants, Other

[ 1]

Out of these math topics (on the table) what do you all know?
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2. Fun through each and see how many they kmow
b. Record the how many Imow which topic

6. What are vour favorite topics in math?

fa

We Record answer on paper

b. Why?

[2]

Already would have a selection, which they can mark (1.e_ star or heart)
i  Addition'Subtraciion
i Multiplication/Division

ifi  Fractions/Decimals

d. Ifthey do not see the one that they like, they can alzo write it down

-

7. What are vour 2 favorite pieces of tech? Why?

2. Ifthey just sav phones or don't kmow what to sav. For the vounger lads (K-2), give

them examples:

1. 3D Prninter/Printer

ii. VR headset
. XboxPlaystation Gaming Console
. Car

v. Stove
vi. Hearing aid
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viih.  Fridge

vilh.  Stethoscope (heartbeat thing)
. Amrplane
%  Boat
zx.  Lights

xil. phoneiPad

b. We Becord answer on paper

8. What's vour favorite thing about the outdoors?

2. We Record answer on paper

8, What's vour favorite thing to do at camp Kinneywood?

a. We Record answer on paper

10. If you could build one thing, what would it be?

2. We Record answer on paper

b. Option to draw on paper, as well

11. What does STEM stand for?

Give them an index card with:

[

5 T E M

b. Talk about it and then collect the cards

Explain what STEL means

4]

11. Draw A Scientist.

fa

“TWe have 10 min left, draw your best scienfist on this piece of paper”

b. Give the kidz a piece of paper and celoring tools

[2]

Collect the papers/take pictures
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[Name R A i A [& A A C I c
2 Grade 2 2 2 2 2 2 3 3 5 5
Animal Chestah Bunny Dog Giraffe Elephant Lion & Wolf Parrot Dog
4 SChC_'D] Math (smart) B Tecl:h Math Outzide Math Math Math, Sports Lunch Science (experiments)
Subject (Computer)
Plants,
Ocean, Huma:le.cd". :
Ocean, Plantz, Weather. - Dinozaurs,
. Science Plants, Animal, Animals, Plants.|  Animals Animals, Animals, Dinosavrs & 'S ac‘e : Ocean,
) Knowledge Animals, Rocks, COcean Plants, Ocean | Plants, Ocean | Plants, Ocean Animals P - Human Body,
. Measuring, o
Physics Space Ocean. Weather,
Human Body -\nirnal:s Space,
° Rocks,
Measuring
& Fa,‘-mlne Human Body Plants Animals Animals Animals Animals Antmals Measurements Rocks
Science - 2an)
Equations, Graphing,
" Addition/Subtraction,
Addition/Subtraction, | Percentage Subtraction, Subtraction, Subtraction, Subtraction, Subtraction, cquanon, MultiplicationDivision,
. Math A I L P . X . o addition, X
" Knowledse Multiplication, addition, Multiplication, | Multiplication, | Multiplication. | Multiplication, | Multiplication, multiplication Decimals,
nowledg! Counting, Fractions counting Fractions Fractions Fractions Fractions Fractions fractions ) Word Problems,
- Couating, Fractions
Negative Numbers
Favorite
Math
2 Favorite iPad Computer Counting Fuobots Puzzle iPad Laptop
Technology number game
Outdoor Plavground Playground Plaf\'::::und, Relax Lakes Games Hiking Kayaking
C_.amp S'mores Playing Water Water S'mores Kayaking
Kinnevwood
. . . i House for Tiny houze . Gumball Own dance
* Build Smores ladybug for dog ST Math Robot House Machine company
i Science Tech Science P,
STEM SLleni;Jf;?f Eats Engineering Technology Say \-;:;? E
B M? E? Math T
Draw A
4 Scientist: Female Female Female Female Female
Male or
Female?
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Appendix D: Pilot Study Information

D.1 Pilot Study Parental Consent Form

Parental Consent Form

Introductions

Hello, we are students at the Worcester Polytechnic Institute who are conducting a pilot

study for Girls Inc. in Worcester, MA. This summer, Girls Inc. wishes to incorporate a program
involving STEM (Science, Technology, Engineering, and Mathematics). Girls Inc. wishes to
increase and improve the girls” impressions of STEM. Thus, in the coming summer of 2022, we
are creating a summer camp program to engage these girls. It is our duty to create this program
in helping both Girls Inc. and the girls participating in the program.

We would like to conduct a study involving your child to help create and improve this
summer camp program. We will be conducting a pre-survey to gain an initial understanding of
how the participants (other girls/students of grades K-6) perceive STEM. We will, then, conduct
lce Cream Making and Senses activity with the girls in hopes of improving our mstructions for
the lesson plans; and at the same time provide vour child with an enjoyable experience. All of the
activists will be surprised by a Girl Inc. staff member at all times.

In the Ice Cream activity, your Girls Inc. participant will explore the process of freezing,
in which they will be creating ice cream inside of a bag. While conducting this activity, we will
considering food allergies that the participate may have and we will providing option for them.
We will be providing option such as lactose-free dairy products. In the Senses activity your Girls
Inc. partipant will explore how objects have different sounds and try to identify them. Then using
touch and feel to calculate their heart rate before and after running. Then there will be a taste
activity, in this your Girls Inc. participant will explore how smell effects there taste by eating
skittles. The activities will take a total of 2 hours and depeding on circumstances we might
change the entire nature of the activity we are conducting. The content of this activity is
currently in development, and will be further developed from vour Girls fne. participant’s
feedback.

Finally, we will give out a post-survey to examine and analyze the effectiveness of our
activity, in hopes of improving the activities and program. The surveys we are conducting, both
pre- and post-surveys, will be anonymous. We will only be asking about their thoughts and
knowledge on STEM, age/grade, any family in STEM jobs, etc.

AFPROVED BY
WPl IRB &1
BME2022 - SM1/2023
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COVID Guidelines. We understand that COVID is still a large concern. In this
focus-group study, we will all be masked and we will be following the Girls Inc. policies for
COVID. We will follow the Symptom Tracker that Girls Inc. uses, and proceed with the

NEeCcessary precautions.

AFPROVED BY
WPl IRB &1
BME2022 - 51172023
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Child Information
Full Name: Age: Current Grade:

Consent
TO WHOM IT MAY CONCERN:
Filling out all the below spaces does hereby give consent for our (my) child,

. to attend and have the option to participate in the pre-survey, STEM

activity(s), and post-survey as explained above. This study and activities will be sponsored by
the Worcester Polytechnic Institute and Girls Inc. of Worcester, MA from May 11, 2022 to
June 24, 2022

We (1) also give consent for pictures and videos to be taken while our (my) Girls Inc

participant, . participates in these activities. Pictures and videos might be

taken during the activity and the surveys. These pictures would be included in our presentation
and final report, which will be posted on the digital wpi.edu website and the wp.wpi.edu/'wepe
wehsite. The pictures and videos will be from angles such that the child's face will not be visible.
The audio and, potentially, the visuals from the videos, would be used to further our research and
data collection for our study. The pictures, audio, and videos will be securely stored in a

password-protected Google Drive folder that only we will have access to.

I (We) consent for my Girls Inc. Participant’s picture to be present in our research report:
[ No O Yes

I (We) consent for my Girls Inc. Participant’s to participate in the following:

(Check all that apply)
[0 A pre-survey [ The STEM activity [ A post-survey

If your child does not wish to attend the above activity, Girls Inc. will provide them with

alternative activities, during the time of our activity.

For any questions and concerns about the research please contact us at gr-Girlsine-E22 (@ wpiedu

AFPROVED BY
WPl IRB 81
BMER022 - 5M1/2023
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[0 By checking this box and typing my name below, | am electronically signing this consent

form.

Parent/Guardian Signature:

Relation to Student: Date:

NOTICE:

In the event of an emergency, Girls Inc. will contact you with the emergency contact information

vou have provided them.

Questionnaire
1. Does anyone in your Girls Inc. Participant’s family work in any STEM (science,

technology, engineering, math) jobs or working to get a STEM degree? If so, who?

2. Is your Girls Inc. Participant’s getting exposure to STEM (science, technology,

engineering, math) out of school? If so, what kind of exposure is she receiving? How

is she receiving this exposure?

3. What does your Girls Inc. Participant wish to be when she grows up?

AFPROVED BY
WPl IRB &1
BME2022 - 51172023
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D.2 Pre-Survey

[ 1]

Here"'s a surveyv to fill out! If vou need help answering, ask a teacher

or one of us!

“What grade are you in?”

“I= there anyone in your family who works with science, math, or technology? If za,

who?”

What's your favorite subject in school?

What're vour top three favorite pieces of technology?

Do vou enjoy Science?
Yes
No

What's vour favorite thing to learn about in science?

Biology Chemistry Phy=ies
Animals Dimosaurs Ocean
Human Body Weather Geology

Space Mezzuring Plants
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(Other, what 13 1#7:

=

Do you enjoy Math?

Yes

No

8. What's vour favorite part of math?

___ Addition/Subtraction
Fractionz Decimals

Word Problems

Equations Tnequalities

Other, Pleaze Specify:

Moultiplication Division

Counting Algebra
Percents Ratios
Graphing

9. Do you enjoy building?
Yes
No

10. *What does STEM stand for™

] T E

M
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D.3 Post-Activity Survey

Activity Survev

1. At the beginning, before starting the activity....Introduce vourself. Tell them what vou
are studying and what you want to be when you grow up.

2. At the beginning of the activity....Go around each group ask for their name and what
they want to be when they grow up. Ask guestions 3-5.

taa

STEM stands for science, technology, enginesring, math. What does science mean to
vou? What do vou think 2 scientist does?

4. What de vou think an engineer does? Do yvou guys find that stuff interesting?

A

Do vou guvs find math interesting? If so, what do vou like most about math?

(=11

Near the end of the activity (20 minutes before the end of the hour).... Ask if they
found the activity fun (1= not at all, ¥=very much =)
. - y s 5

3 4

7. What did vou find to be the most fim?

8. Do vou think there was enough time for the activity? (1= not encugh time, 3= too much
time)

3 4 5

9. I understood the mstructions for the activity. (1=mnot at all, 3=very much =o)
' 2 3 4 5
10. Activities like this are new to me.
.‘1-—
N

11. T have done zctivities like thiz in school (0= not at 21, 5=very much s0)

11—
.

12. I leamed a lot in this activity. (0= not at 2ll, 5=very much =0}
. - . s <

] 4
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Lad

. Do you guys have any questions about the activity?

If the participants finish early, draw a scientist on a paper. We can either collect or take
pictures of that drawing.
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D.4 Pilot Study Data
¥
Senses
Grade Fun Instructions Mew Activity Similar to Schoal Learn
Yes bc
4 challanges Clear Yes MO
3 Yes bceating  clear es Mo
3 Yes Clear Mo Mo Yes
3 Yes Clear Mo Yes Yes
3 Yes Clear Yes Yes
3 Yes Clear Yes Yes
3 average of 4/5 5 No Mo
All teens 7 total 67 easy 57 Yes
lce Cream
Grade Fun Instructions Mew Activity Similar to Schoaol Learn
Eating candy Mo 4
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Appendix E: Deliverable

E.1 Activity Schedule

Activity Schedule
Week Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8
Theme Grow With Me How it's Be Strong Be Smart Be Bold Wet & Wild Watc:h Me Summer's Best
Made Shine
Wiidlife Characterisiics Engineer Misconceptions about Sun & Joy of Summer
Topic Plant-Life Habitats of Humans & Design Nature Water & Properties Sunlight & Teamwork
Animals Process
Experimenting
. . . . Wi 'g
et e R Invasives & Nature #:al:nscgl:e‘:u,ll]rie& Repeat Favorite Team
Day 1 Cycle Using Chia | Mature. Builda | Animal Senses Bottle Rockets # Boat out of Nature Ch . To Cook Activi
Soads Bird Nest entification ange To Coo ctivity
- - Food (Solar
Oven)
Build a Dam Engineering Experimenting &
R p B 2 ) ) &
Day2 | Ubshadaor | lheaes | Thehsuasof |opige 7ioe | fugtin o Carcy | MBI S P 5 i To cectn
—ant Acapialion —%W rledalofs & trey Challenge — To Create Ice Cream
Extra Nature VWalk Build A The Senses ""ﬁgﬁed Water Quality Testing ForCrrlliltJiin Applying Creativity To
o - P i A Wind-rropelied P : TOITRGUOT, oA A .
=cavenger nunt and Filtration " Build A Tower
ACtIVIty Scavenger Hunt Beehive Human) Car and Filtration Cloud in a Bottle Build A Tower
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E.2 Ice Cream Activity
‘ .3 ﬂp\/ Qw \3’ t\\%ﬁ @;‘ ,%b
ﬁ %rmmmﬁiﬁﬁéﬁfm - l

Objective:
The objective of thiz activity 1z for the girls to explore temperatures and the different
methods of temperature change. In this activity, the girls will explore the process of
freezing_ in which they will be creating ice cream inside of a bag. The girls will be using
their Imowledge of cocling and applying it to 2 daily-life expenience, all the while
mmproving their culinary skalls.

Grades:
Grades E-6. Be more hands on with the groups of grades K-2. \
o

STE Standards:
1.K-2-ETS1-1. Ask questions, makee observations, and gather mformation about 2
situation people want to chanpe that can be solved by developing or improving an object
of tools.

f A ST TR 4

1.K-2-ETS1-2. Generate multiple zolutions to a design problem and make a drawing q

(plan) to represent one or more of the solufions. ;
AI-5ETS1-4(MA). Gather information uzing various informational rezources on >
possible sclutions to 2 design problem. Present different representations of a design o

sohation ) ’
o

-m“ﬁ‘ﬁ'“mmwm'lmm- ;'
¢ X
X 2
4 de’q ‘.@%Q‘!’/’ \%‘ 5 \7}’«»

\‘."

.
Ve
]
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,a RV AL WA T A P ﬁ«h

Cﬂntﬂt

Hello my store owners! It is I, the CEQ! We, here at Girls Inc, & Co. Ice Cream
Parlor are sbout to announce our newest product. But before we de 0, we need to make

making and testing yvour own ice cream to get the best possible ice cream. Good Luck &

Enjoy!!!

Materials:

the best ice cream we can. And today is the day we do this. Ezch one of vou will be F .

For a group of 20 girls:

a
b

a
b
[

f A Y7 TR A

a
b
[
d
e

p A ¥

a
b
[
d
[

350 R

. Instructions:

1. 3 cartons of 32 fl. oz. Half & Half
3. Opticnal: 1 cartons of Lactoze-Free Half & Half
2. 3 bags of 16 oz. Rock Salt

3. 2Large bag of Ice

3. Fecommended to have 3
4. 1%bottle of 16 fl. oz. Vanilla Exiract

. 1bag of 16 oz. Sugar
‘ater tight Ziploc Bags

Minmmum of 30 Smazll Bags
Minmmum of 30 Large bags

7. Minimum of 30 Spoons
8. Mezsuring Utensils

2 Cup-meazurement spoon
2 Teazpoon-measurement spoon
2 Tablespoon-measurement spoon

9. Recommended 4-5 pairs of warm Gloves
10. Ize Cream Condiments:

Melted marshmallows
Strawherry sauce
Chocolate fudge
Melted Caramel

etc.

11. Toppings:

Gummies

. Sprinkles

Skttles

. M&Ms
. Chocolate

LAY LAY Y o
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Bes WA AN AN g m

Preparation:
1. Setup table full of materizls‘meredients with caution of potential allergies:
Pe
-]

2. Small ziploc bags
b. Half & Half & Cup-measuring spoon(s) @
‘ 1. Make sure the lactose free Half & Half are in the seperate location
Vanilla Extract & Teaspoon-measuring spoon(s)
Sugar & Tablespoon-measuring spoonis)
Big ziploc bags ’
Cooler full of Ice o
Bock Balt & Cup-mezsuring spoon(s)
Gloves
All of the toppings and condiments with spoons
Spoons for eating the ice cream

T Em e pn

-y Activity
ﬁ‘/ 1. Pick a volunteers to demonstrate the activity to the girls
2. Have a volunteers pick the material need for the ice cream
m 2. Small ziploc bag
b. 1 cup of Half & Half
Se i Pourit into the small ziploc bag

c. Add 1 teaspoons of vanilla extract mto the bag
d. Add 1 tzblespoon of sugar
L They can add one more tablespoon if they wish
. 3. Onee all the materials are occurred, have her securely close the bag
4. Then grab the rest of the materials:
\ 2. Large miploc-bag
b Ice

‘ L Fill the bag half-way
c. Y% cup of rocksea salt
% L Use cup-measurement spoon

) 1. Put the salt into the large ziploc bag
Plzce the small ziploc bag inte the big ziploc bag
2. Option to add more ice into the large bag

6. Securely cloze the large bag
7. Grab a pair of gloves and shake the larpe bag

L

® 2. Thiz 1z an optional step
’ b. There are only 3 gloves to grab
8. Shake the bag for 6-10 minutes
& 2 Add more ice if needed during those 10 minutes
- 9. At thas point, have the girls line up and grab the materials as previoushy
mentioned and repeat the sets.

RN LAYV
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E RN LYY LY B

10. Once done, take out the small bag
2 Rince the bag with cold water
b. Alzo rince the top of the bag (above the zeal)
11. Onece done, grab a spoon from the table
Q‘ 12. Open the small bag and mix the ice cream with the spoon

\.«-

13. When satizfied, grab some condiments and topping from the table
14. Enjoy!!!

"

®
Reflection Questions:
S 1. How did everyone trv to prevent salty ice cream?
= The best way was to use two smazll bags (one over the other).
’ 2. Why did we add zalt to the large bag? What does the zalt do?
= The salt canzes the ice to become colder and tum into slush, zllowing the Half &
s Half mixture to turn into ice cream. The salt decreases the freezing point, or
e temperature, of the water to below 32°F, or below freezing. The reason we use salt
rather than a freezer 1= zo that we can achieve the “ice cream™-texture, rather than
putting it in 2 freezer and just having an icey rough texture.
3. Why did we use rock salt versus regular zalt?
= The rock zalt 13 more effective in cooling than regular salt.
4. Why did we shake the bags?
= To evenly spread out the freezing ice as much as poszble. This allows for the
mixture to evenly freere and tum into ice cream.
3. Why did we use gloves to shake the ice cream?
= The zalt makes the ice get colder, 20 it would be safer to wear gloves.

‘_f'i'

Gy

P
%" 0%

'

# There are different ways to get to vour goals, as we saw today with the ice cream
= You can uze one or two small zip-loc bags, or shake at different speeds or times,
and ultimately come out with the same results ’

Apply For The Future: *

o

?;ﬁr? :\ &

[&]

In everyday life, use this. You do not have to do things like evervone does. Just

remember that when you do it differently, you will face a different zet of

problems. Always hope for the best and prepare for the worst!

o Now whenever vou are feeling hungry or its hot and vou need something cold and ’
refreshing. vou can use what you leamed from this activity and recreate it making the ‘

best food

Mayhbe one day, you can create vour own ice cream business from what vou learned _ﬁ
today!

References: .i
Q : 2RO -‘o%h 2 Y2

"i\' X
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E.3 Human Senses Activity

Human Senses Activity

Objective:
To explore how their sanses work and to realize that our senses are zble to do different things and some
change what our other zenzas are.

Grades: Grades K-6. Be more hands-on with the groups of grades K-2.

STE Standards:

1-L51-1. Use evidence to explain that (z) different animals use their body parts and senses in
different wayvs to see, hear, grasp objects, protect themselves, move from place to place, and
seek, find, and take in food, water, and air, and (b) plants have roots, stems, leaves, flowers, and
fruits that are used to take in water, air, and other nutrients, and produce food for the plant.

Time: 45 Min-1 Hour

Context:
You are traming to be a physical therapizt and to help people vou’ll need to undsrstand the human body

Materials:

Per 20 kidz

Sound

20 Film or pll bottls type of canisters
Dhifferant things to fill up the containars, 2 of each thing per contaimer

Examples:
Arcomns
Sticks
Small Pebbles
Large Pebbles
Fine neadles
Buttons
Pannies
Paperclips
Wood Chips
Bottle caps
Cork
Beads
Seza glass
Paper
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Diried pasta
Dimed beans

Heart rate
10 Stopwatch

Tazte/Smell
2040 skattles, 40 of each color
20 Cupeake paper cups
1 Hand zanitizer bottle

Instructions:

Sound

Preparations
1. In2 contamers put 2 of the same thing_ 2 of the zame thing will canse a sound when the
container iz shaken Prepare enough zo that ezch kid has their oomn container. Thiz s to
randomly assign the kids into groups of 2 for the next activity.
Step-by-step
Introduce the topic to the girls by asking them some questions.
2. Doe: anvone know zbout our senses?
L What zre they?
b. Do vou think vou will ke able to identify things just from the noize they make?
2. Give each kid a random eanister or have a table with all of them and have each kid take
one.
Get the kids to shake the canisters and trv to find somecne with the same sound as theirs
and then pues: what iz inzide.
4. They open their container and zee if their guess was correct and if both of them have the
zame thing in their container.
3. Ifthey have different things in their container, have them go and find the person with the
zame thing, to keep it fair. These teams will be for the next activity

Laa

Heart Rate

Preparations
Make sure that vou have enough stopwatches so that there are enough for half the number
of kids

Introduction questions
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Step-brv-step

1. Introduce the topic to the girls by asking them some questions.

2. What are we able to do with our sense of touch?

b. What would we not be able to do?

¢. What zenzes can we use to measure our heart rate?

L Sound using a stethoscope and touch using our fingers.
d. Where can we feel our heart rate?
1L Seeimages below

Show the knds whers they can feel their heart rate, on their wrist and their neck but their
neck iz ezzier. Explain to them that it 1= where their veins are close fo the surface and the
vein in vour neck iz larger =o it's easier to feel the pulse. The diagram below shows
locations.

2. Walk around and see if the kids need help finding their pulse.
Explain to the kids that to work out their heart rate they need to find their heart rate in
beats per minute so they will count the number of beats they fael in 10 seconds and then
multiply by 6.
4. Have one kid in the group keep frack of the fime and the other count the number of pulzes
they feel in 10 zeconds 2nd record it on paper. Have each knd find their own heart rate.
Multiply the number of pulses they have in 10 zeconds by 6 to get beats per minute for
their resting heart rate.
6. Have the kids mn around for a few mimites to get their heart rate up.
7. Repest steps 3 and 4 again to find their active heart rate but don't tell them their heart rate

will mereaze.
8. Walk around and azk the kids that fimshed what the difference in their heart rate was

from before and after. Alzo, why did it change? Having the kids come up with their own

concluzion would be the best.

[

[¥8)

=]

Taste/Smell

Preparations
1. In the cupcake, paper cups put cne of each skittle in it so vou don't have to do this during
the activity. Prepare thiz for double the mmmber of kids.

Step-by-step

1. Introduce the topic to the girls by asking them some questions.
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2. How good is evervone's taste?
b. What affects what we taste?
1. Other things we tzste and things we smell.
¢. Have any of vou smelt something bad while eating and it affects what vou taste?

Have each camper use hand sanitizer before beginning

Give each kad 1 of each flavor of skittle and tell them net to eat them vet until they finizh

explaining the instructions.

In their due groups, one kid closes their eyves and the other kid gives them a random coler

skittle for them to guess what flaver it is and record if they got the puess correct or

WICTE.

5. Repeat step 2 with all the skittles so the kids have a number for how many skittles they
got the flavor correct. Then repeat o that each kid has the chance to guess the skittle
taste.

6. Repeat steps 1 to 3 but now the kids will pinch their nose and close their eves while they
eat the skittle. The emphasis is that they have to cover their nose the entire time they are
eating.

7. The kids should notice it is harder to tell the skittles apart than before and ask them why
that might happen.

8. The lods should come to the conclusion that a lot of their taste comes from the smell.

PO
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Reflection Questions:

Sound
1. "What material do you think 1 i vour contziner from the sound? Why?
Bazed on the material, what could it be?

Heart Rate
1. Why do vou think vou can feel vour pulze?
2. Probe: What do vou think vou are feeling with the pulze?
b. Answer: blood being pumped by the heart
2. What was the difference in vour heart rate before and after vou exercized? Why?
2 Answer: It mereazed becanze blood cames oxygen to vour muscles and when
exercizing your muscles need more cxygen so your heart beats faster.
Taste/Smell
1. "Was there any difference when vou held vour noze?
2. Why do you think vou got la2s correct the second time vou did it? What changed?
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& Answer: They covered their noze

3. What does this show you?
& Answer: Actually, all Skittles are the same flavor, which iz a generic “fruit”™ taste.

We think it has different tests becanse our brains azzocizte their colors with
certzin tastes, and their scent iz different. So when vou bite that vellow Skittle,
vour brain sees the color, smells the smell, and vou believe you're eating a lemon
flavor

Applied in the future
Being able to know how to find someone's heart rate is very useful in emergency situations.

People's heart rate shows how well that perzon is feeling and a weak or no heart rate iz bad.
Heart Beat Locations Diagrams:
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