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Abstract
This thesis discusses how interdisciplinary art education benefits young children from
different aspects, including gender bias in disciplines, developing creativity and imagination,
motivating children to engage the class and improving their efficiency of studying. Through an
interview with a STEAM educator and my own curriculum development, I show some examples
of what STEAM can look like in the elementary class. I demostrate that there is evidence showing
that STEAM education can create an engaging learning environment for young children. When
STEAM projects are introduced, children are more focused and interested in classroom activities
when compared to STEM projects alone.
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Chapter 1-Introduction
Teaching Against Gender Biases and Stereotypes of Disciplines
As a woman studying fine arts, the gender biases of disciplines float around me as I grow
up. Almost everyone, especially the older generation, thinks art is for girls and STEM is for boys.
The gender biases have been transmitted to us since we were just little kids. For example, my
parents bought me dolls as gifts when I asked for toys from them, but my neighbours’ son always
got toy cars or legos. Our parents thought that they bought the “appropriate” gifts based on our
genders and they assumed we would definitely like the gifts. I remember that I didn't like dolls
at first, but I seem to like these things more as I grew up because I felt that I should love these
feminine things. I had already gotten used to this kind of stereotype that comes from my parents
and everyone around me. It takes me many years to realize that something is wrong with our
current early childhood parenting.
Sexual discrimination has been a big issue for our society and it hasn’t been solved yet.
Female employees usually get lower pay than male employees who do the same job as them.
Females may get fired or demotion after they get pregnant. There are many types of skin care
products designed for women with different skin types in the market, but most brands only sell
only a few different skin care products for men, and all these products are “oil control.” Why
do people think women all like to be beautiful and men don’t care? Why do parents think girls
like dolls and boys like cars? Gender biases have been deeply ingrained and it becomes even
worse when it comes to education. As children live under the expectation of their parents, their
preference of future career and dreams are influenced. If you ask a group of kids what they want
to do when they grow up, most of the girls might say “singer,” “dancer,” or “artist” and boys
might say “scientists,” “spaceman” or “race driver”. Their interests are influenced by the toys
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that their parents used to give them, which represent the gender stereotypes of the majority. The
number of female studying arts disciplines is way larger than male, while the number of male
studying STEM disciplines is way larger than female.
To live in a more diverse and equal society and get rid of the gender biases, we have
to build a more balanced academic environment. As an art educator, using interdisciplinary
education (STEAM) is the most effective strategy to achieve this goal.

Art and STEM Are Not That Different
We can't deny that everything we learned in STEM class is about nature, the world,
and the people living on this planet, right? We learn the same thing in artmaking. However,
since when art was separated from the other disciplines? Art students are different from the
other students majoring in STEM. I also felt this way many years ago until I turned into a junior
undergraduate.
Many people have a stereotype about art students that we know nothing about science, and what
we do doesn’t help the development of the technology at all. It’s like art is never a necessity,
it's just for people’s “elegant hobbies.”. However, I found that art is also relevant for STEM
disciplines. To be more specific, Art and STEM are tightly related to each other and none of them
make sense without any of them. When I was a junior undergraduate, I took the course BioArt. We observed the trace of life for animals and plants, painted the activities and movement of
bacteria by observing with a microscope, and finally made our observations and experiments into
artworks.
I love nature, and I like doing art about nature and climate. What can fine arts do to nature?
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We record, we recreate, and we also learn knowledge. Last year during the pandemic, I made a
piece about the climate. As we were all trapped in home, it left us more time to think about the
world around us (nature, climate, environment, etc.) These things are not always included in art
learning, but when we do a project about them, it becomes a part of Art.
I joined a non-profit organization last year and we had a project to collaborate with
a science club. We did many interesting lectures and handbooks about the interactions of Art
and Science. I learned a lot of science knowledge from these projects. To be honest, I barely
understood most of the science aspects in our projects before starting the projects. For example,
quantum computing and AI, stem cells, tissue regeneration and organ on a chip, Fundamentals of
Computer Graphics and Geometric Modeling. My job was to do illustrations about these topics.
So I need to know what they are before I start drawing. I did a lot of research myself and the
members in the science club really helped me a lot as well. In the end, we were all very happy
that the satisfacted result came out. The process of me doing the illustration is also a process of
learning so much science knowledge.
We also gave some lectures to local high school students, talking about Art and Science.
The response of these high school students really surprised me a lot. Most of them were planning
to apply for science majors for colleges, but they are also interested in Art. Some students want
to do illustrations about the experiment they did in chemistry class. Some students wants to do
animation about molecules. They don't know how to use the softwares like AI, PS and AE, but
they really want to learn. It's difficult for us to teach them all these skills in one lecture, but maybe
art education about softwares can also be included in K-12 art class.
I remember in my first sculpture class, the instructor told us the most important thing in
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sculpture is the structure. Then, the most important thing in building a stable and stiff structure
is calculation, which comes to a Math and physics problem. When I had physics and Math
humanity classes in my undergraduate school, instructors drew diagrammatic sketches on the
white board every class, and visualized data to make it more clear. It comes to an art problem
again. So I felt Art and STEM are always tightly related together and they are equally important
in learning. Whatever we are studying, it's always interdisciplinary.
I took a jewelry-making course two years ago and we worked with a lot of metals in
the class such as copper, silver, steel, etc. The process of handling metal also taught me many
chemistry knowledge. For example, when we forge the metal with a hammer, we have to heat
the metal and cool it down several times during the process. At first I felt it's useless working.
However, after a few times I didn't do that, my object cracked . Then I knew why I had to heat it
and cool it down at that time. It's because when I forge the metal, the molecules get really intense
and I have to heat it to make them relax. It's chemistry knowledge, but I learned it in an art class.
Interdisciplinary art is everywhere.
My current artwork is about the Planet and Life. During the art-making, in order to
create the texture of the surface of the Moon, I did a lot of research about Astronomy. Learning
is a complicated process of gaining information and developing our own understanding. As
an art educator, I ought to help my students to develop their ability of learning, and it should
benefit their future studying of any discipline as well. The job of an art teacher is not only
teaching students how to do a painting or how to copy a picture. I hope my classroom is projectbased. Students do research and dive into deeper understanding of the themes, learn new skills
and knowledge while creating an art piece, and also improve creativity and imagination. Art
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education is underestimated by most people, so it causes a lot of difficulties to create an ideal
art learning environment for both teachers and students. Except for art students, most parents
and even the students themselves think art is not important. The reason varies, but one thing
they always mentioned is that art cannot help them get into a good university and a good career
in the future. Too many people think it's wasting time to have hours of art practice every week
because it will compress the time they spent on doing Math or Physics or some other disciplines.
However, in fact, art also benefits students in K-12 schools, who are not going to apply for an art
college. The interaction between art and STEM is not realized by most people. The main goal of
my thesis is to make a clear explanation about the relationship between Art and other disciplines.
To do this, I am posing the following questions to guide this work:
How does Art help foster students' creativity? How can art help students visualize
STEM problems? What aspects of STEM education could really benefit from art? Can Art benefit
students who don't plan to choose Art as their future major in college?
These questions are the ones I cared about the most when I wasn't an art student, and I
think they are also concerning most students and parents. My thesis and research will be talking
around these questions, and aim to change the stereotypes that people think Art education is not
important in K-12 education. To achieve this goal, we need to start with the early age classroom of
our new generation.
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Chapter 2-Research Questions
1. How does STEAM education break the boundaries of disciplines?
2. How can we use STEAM education against sexual discrimination in academic field?
3. What has to be included in STEAM Teaching Philosophy?
4. What activities should be included in the STEAM curriculum for elementary education?
5. What are the barriers for using STEAM curriculum In elementary classrooms and what can
we do to solve these problems?
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Chapter 3-Research Project+Methodology
The research questions above will be answered based on the interview with a science
teacher (Elizabeth Grumbach) and my own curriculum design.
Interview
Elizabeth is an experienced science teacher and she also teaches design engineering. She has been
teaching a STEAM curriculum for 6 years and she included a lot of art and design elements in
her teaching, so she is very familiar with interdisciplinary education. Currently, she is teaching
5th grade to 8th grade at Moses Brown School in Providence, RI. There will be mainly two parts
of the interview questions. One is about how art elements benefit the STEM learning of young
children and the other is about how interdisciplinary education helps the society get rid of gender
bias. We will also visit the Y-Lab in Moses Brown School and see some of the previous STEAM
projects they have done, to get some inspiration for the curriculum design of my workshop.
Curriculum design
After speaking with Elizabeth, I worked to design a STEAM curriculum for young children. The
curriculum is designed for a collaborative learning of visual arts and STEM. There will be five
classes in total, and each class will focus on one STEM discipline and visual arts. Children will
use their imagination and creativity to do a STEAM project each class. This curriculum serves as a
proposal for how educators could engage students in an interdisciplinary classroom grounded in
STEM and art.
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Chapter 4-Scope+Limitations
Education is a comprehensive system that needs the collaboration of schooling, parenting,
community support and social support. Ideally, the interdisciplinary education (STEAM
education) will need us to support children from different aspects of their life. The plan for
this research project was to discover how we can build an interdisciplinary living and learning
environment. However, I only had the chance to talk to one science teacher to discuss how
interdisciplinary education influences young children from the schooling aspect.

Originally, I had planned to design and teach a STEAM curriculum for my theisis. However, my
designed curriculum was not able to be held in-person. Due to the pandemic and rising positive
Covid-19 cases in early 2022, the studio space in RISD was not opened to guests. So we couldn’t
invite young children to come here to participate in the 5-week STEAM workshop. In this case,
I am not able to tell if the curriculum is effective because of the lack of real observation and
feedback from young children.

The interdisciplinary curriculum (STEAM curriculum) needs the teacher to have both a strong
STEM knowledge background and Art background. However, I am not expertised on STEM
and all my STEM knowledge came from my own previous learning experience. STEM learning
updates very frequently and we need to keep learning new knowledge, and it’s especially
important for educators. However, my last STEM class was three years ago. Therefore, my
curriculum is grounded in my own limited knowledge and meant to serve as a starting point.
An educator who has more experience in the STEM field would very likely have more ideas to
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contribute and create a dynamic interdisciplinary art classroom.
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Chpater 5-Literature Review
Gender Ideologies and Stereotypes in Disciplines
Gender ideologies are prescriptive sociopolitical beliefs about how to approach gender
differences in order to avoid intergroup conflict and hostility. We found that men in increasingly
male-dominated academic majors were more likely to endorse Assimilationism—that women
should adapt and conform to masculine work norms in order to succeed—and Segregationism—
that men and women should pursue traditional social roles and careers (Banchefsky & Park,
2018, p. 21). Negative gender ideologies and stereotypes brought many difficulties for females
to enter a male-dominated fields as well as getting promotions when they contributed the same
effort as others. Usually, most men benefit from the gender ideologies in muscular disciplines
or industries like science, technology, engineering and math. In this case, they are more likely to
stay silent about gender inequality as they are the groups of people who can “take advantage
from it” (Banchefsky & Park, 2018, p. 21). Men in male-dominated fields benefit from a masculine
culture in which they are presumed to be superior and get to set the rules. For example, children
and adults tend to draw men when asked to draw a scientist (a male-dominated field (Chambers
1983)), and men and women not only automatically associate men with STEM fields (which are
male-dominated) more than women (Nosek et al. 2009), they also believe that men and boys
are naturally more gifted than women and girls in male-dominated fields. One effective way to
change the negative gender ideologies is giving interdisciplinary education to them when they
are still at a young age. When they grow up and study in an environment where disciplines are all
mixed together, they will not likely have discipline biases and gender biases.		
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Teaching Against Gender Bias
	The stereotypes and gender biases in the academic field have caused many problems for
equality in our society. These problems have existed for several generations and inhibited us from
building a more diverse, inclusive and equal world. Parents buy boys toy cars and little robots,
but buy girls makeup and crayons. Kids accept the influence of their parents and the stereotypes
of gender from when they were little. The importance of STEAM education for kids and young
children has been underestimated for a long time. As educators, it’s our responsibility to change
the situation and STEAM education is an ideal way to build a better learning environment.
“Lingering gender stereotypes remain in school subjects to this day. There are many forms of
bias in subject choices, and schools often tend to follow traditional views of certain subjects being
‘feminine’ and others being ‘masculine’” (Wajngurt & Sloan, 2018, p.16). Gender biases have long
existed in academic disciplines and there is evidence showing that the number of women working
in the STEM field is much lower than men. Also, the number of men working in the art field is
lower than women as well. Gender stereotypes are difficult to change because we have been
transmitted this kind of information by our parents and surroundings since we were little kids.
Additionally, disciplinary gender biases will keep influencing us as we grow up, when we get
into colleges, and find jobs. Even more, it will be transferred to our children through parenting.
This kind of vicious circle has existed for a long time and needs to be changed from now.
STEAM education is defined as a new, ambitious and revolutionary education method
which combines Science, Technology, Engineering, Mathematics and Arts in one single
curriculum. Using STEAM education in the early age classroom can effectively get rid of gender
stereotypes and biases of children and stop the circle noted above. Moreover, STEAM education
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has the potential to activate children’s creativity and imagination by immersing them in the
diversity of a wide range of knowledge that consists of different disciplines. The new innovative
industries in the 21st century need more innovators than before, and the whole generation will
benefit from the interdisciplinary education in this way.
However, STEAM teaching is still a new concept for most educators, especially for preschool and
kindergarten teachers. How do we build an efficient STEAM education system? Awang (2020)
analyzed the benefits of using STEAM teaching in preschool curriculum and explored how to
design an outstanding interdisciplinary curriculum for young kids. Awang notes, “with the
addition of the art element in STEM, it is discovered that STEM knowledge may be delivered
to children in a fun way. STEM concepts can be conveyed to children through art activities like
singing, dancing, drawing and storytelling” (Awang, 2020, p.1071). Usually, preschool classes
have a lot of art materials and tools that may support STEM initiatives. Nevertheless, preschool
children need to be allocated extended time as they need to explore the learning materials so as to
build their creativity characters (Awang, 2020). Art activities allow children to be imaginative and
creative besides helping them to enhance their skills of space and perspective. Actually, children's
imagination and creativity can be developed when they are allowed to explore their learning
materials freely. Katz (2019) pointed out that limitless exploration may promote engineering skills,
in which children might use the technology to create innovation. These skills were necessary
skills for engineers and scientists for the country’s technology development in the future. As we
transfer science knowledge to some visual language, it provides us with more possibilities to
teach in more interesting and attractive ways. Awang (2020) also analyzed the key points needed
to be included when designing a STEAM curriculum. There are three activities mentioned that
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she describes as playing important roles in an effective STEAM curriculum: 1) STEAM language
conversation, 2) Finding STEAM everywhere, and 3) STEAM in the future (Awang, 2020).
Teachers can play the role of “experts” and ask questions about STEAM to students, and invite
them to investigate STEAM in their everyday lives. This final step is the most essential because
it will stimulate children’s interest in related STEAM topics, as well as enhance the interaction
between STEM and art in daily learning.
Another important element in STEAM education is using Project Based Learning (PBL)
in the art classroom. Hawari (2020) introduces the benefits of PBL in an interdisciplinary art
classroom through an action research project. The result clearly shows that PBL can improve
teachers’ effectiveness in transmitting information and improve the quality of an interdisciplinary
art class.
The PBL approach involves a dynamic classroom approach, which emphasizes longterm learning, interdisciplinary and student-centered art activities. This implementation would
benefit the teaching strategies in art projects; helping students understand lessons, improving
communication and soft skills, as well as enhancing leadership skills and creativity. (Hawari,
2020, p.102).

PBL is relevant to a student-centered interdisciplinary classroom because it means
the students are guided to engage more with elements of STEAM – as students engage in
exploring a single topic, they will look at all elements of the project, spanning all disciplines.
In this case, the students will lead the direction and progress of the curriculum. At the same
time, it will arouse their interest and curiosity on STEAM because they are leading the
inquiry. With the combination of PBL and three activities Awong (2020) mentions, the role
13

of “guider” in the classroom switches between students and teachers. This has the potential to
improve the quality and efficiency of an interdisciplinary classroom, as well as increase students
interest in STEAM, as well as push back against gender stereotypes and biases of any disciplines.

Underestimated Art in STEAM Education
The stereotypes of arts disciplines have existed for a long time since the industrial
revolution. Arts are considered to be “luxurious hobbies,”“beautiful but useless,” “easy,”and etc.
We are living in a very special time where technology is developing dramatically faster than ever,
and arts is also underestimated more than ever. Even with the rise of interdisciplinary (STEAM)
education, the professionals in the education field mainly focus on using art to improve the
interest and efficiency of students studying STEM, instead of developing all of them together.
However, I believe that art is as useful as STEM disciplines and can also help us make fortune or
bring us a better life.
The society now demands workers to be more creative, demanding culturally competent
and innovative thinkers who are prepared to solve global problems. STEAM education can help
to achieve this goal by developing students’ critical thinking and problem solving abilities. The
relationship between STEM and Art is demanding each other. Both creative thinking and problem
solving are two essential characters that are important to students and society. To achieve both of
them, we need STEAM education to build a diverse learning environment. “The unique value of
STEAM education is in the transdisciplinary thinking that occurs when creative and analytical
thought occur simultaneously. Analytical thinking (most often associated with the STEM subjects)
and creative expression (most often associated with the arts) combine to foster innovation”
(Dell’Erba, 2019, p. 2). Also, creativities can motivate students to develop “possibilities thinking”
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and break the boundaries. It’s not a hard thing to help children become creative. Creativity can
be practicable and learnable. Some super smart children are called “geniuses” because they
show lots of creativity when they are still young. If we can use interdisciplinary education in our
public school system, more children will have the chance to become creative thinkers. “Under the
‘little c creativity’ umbrella, Craft developed ‘possibility thinking’ (PT) (e.g. Burnard et al. 2006).
She argued that children’s creativity is driven by transitions from ‘what is’ to ‘what might be’,
encapsulated in ‘what if?’ and ‘as if’ thinking. This is a potentially useful lens through which to
understand young children’s creative activity” (Chappella, Pendera, Swinforda & Fordb, 2016, p.
257).
It is important for the developers of interdisciplinary practices to focus on the
development of various academic themes and teaching methods that enable a smooth
convergence of the arts, and social and natural sciences so that the students can cultivate the
necessary and maximum amount of creativity. (Kim 2018 p. 181). It works best for young children
who just started the school year. Interdisciplinary curriculum can provide an enjoyable and
engaging learning environment for early-age classroom and it will also benefit young children’s
future study by motivating them to get interested in STEM and Art from the beginning.
Art and design can foster creativity and innovation, critical thinking, empathy and
effective communication (Allina, 2018; Catterall, 2017; Jacobs, 2010). Some advocates for arts
integration cite the need for more creative scientists and note the examples of scientists who
succeeded as much through creative inspiration as through rigorous application of STEM theory
(Horvath & Marshall, 2014; Maddena et al., 2015). By adding art elements to STEM curriculums,
it can make the class more engaging and attractive to students so that students can learn more
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efficiently because it’s hard for them to focus on learning when they feel bored or frustrated.
In addition, the visual arts are helpful for forming long-term retention of science content. In
Rosen’s (2018) research, they engage in an action research project on Y5 and Y6 students and
the result clearly shows that students who used art techniques for drawing and other visual
notes remember content better than students who only used writing notes. The visualization
of information in studying is relevant to the efficiency of students. Rosen’s work answered the
question “Is interdisciplinary art education important?” Adding artistic elements can help young
children remember content better and improve the efficiency of learning. In addition, it’s also a
more interesting way of studying.
“Koester (2015) in a qualitative study concluded that drawing provided
the pathway for previously failing, marginalized students to become more
engaged and better remember content. In a 2012 quasi-experimental study, Cohen
and Johnson found that the use of imagery creation (drawing) positively affected
science vocabulary retention. Research by Wammes, Meade and Fernandes' (2016)
ex- amined encoding strategies focusing on the efficacy of draw- ing on memory
for list words and found that the "drawing effect" demonstrated a superior and
reliable advantage in memory performance.” (Thompson & Leary, 2018, p. 33).
Thompson discussed how arts can help previously failing, marginalized students to be
more engaged and improve their memory.
By integrating Art and STEM into one curriculum, the teacher can build a comprehensive
learning environment for students and prevent students from losing attention because
of monotone contents. The public often sees Art class and STEM class as having opposite
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characteristics. “They often see STEM and the arts as polar opposites. The STEM areas are
thought of as objec-tive, logical, analytical, reproducible, and useful. The arts, on the other
hand, are supposed to be subjective, intuitive, sensual, unique, and frivolous” (Sousa & Pilecki,
2018, p.10). In this case, it will benefit students a lot if we use interdisciplinary curriculums in
our classrooms in order to have complementary contents. The reason why many students fail a
course or drop off from the school is no interest in the content they learned in the class. The U.S.
Department of Commerce (2015) notes that “Nearly 7 percent of students enrolled in U.S. high
schools drop out before graduating” (n.p). Additionally, a “U.S. Department of Education (2016)
survey demonstrates “that in 2014, only about 68 percent of high school graduates went on to
college. That means that about 32 percent go into the workforce or some other field of endeavor
.” (p. 11). Sousa and Pilecki (2018) note that “A growing number of students dropout of college
in their first or second year, and more than 30 percent do not graduate within six years.” (p.
11). Students usually get a bad grade in a class because they think the class is too hard to learn.
However, it’s not the problem of their learning ability. Most students just don’t want to spend
time on something they are not interested in. To make a class more attractive and engaging for
students, we can use interdisciplinary curriculum to motivate students.
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Chapter 6-Research Project Description + Analysis
Interview
Introduction
The purpose of this interview is to know more about the real experience of using the STEAM
curriculum of other teachers. I also want to know how current young children in our society react
to STEAM education. To better design a STEAM curriculum, I would like to discover the potential
STEAM projects can be assigned to my future students by learning from the previous STEAM
projects that Elizabeth’s students have done so far.

Theme: Gender equality in disciplines & The possibilities and advantages of interdisciplinary
education (STEAM education) for young children.
Invited guest: Elizabeth Grumbach, Science Teacher in Moses Brown School, Y-Lab Teacher.

S: Can you tell me a little bit more about the Y-Lab space? Like what facilities and materials
students can use here?
E: As we can see here, we have a lot of equipment and materials in Y-Lab space. Students can
do either digital works with these computers, 3D printing machines and laser cut machines, or
they can use those paints, markers, color pencils, scissors and cardboards to finish their projects.
(Walking to the storage shelves) Here are some materials I collected(a box of sundries, such as
plastic toys, bottles, bottoms and etc ). I like collecting these little things in my daily life and
thinking maybe my students can use them in their art projects someday.
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E: They do a project here after every session, with the science knowledge they learned from class.
For example they learned about circuits last session, and we were doing a project about saving
energy in our life. We discussed how people waste energy in daily life. There is one group that
said some people have air conditioners opened and windows opened in their home. So they made
this model. When you lift the window, the fan will automatically stop working. They designed
and connected these wires to make connections between windows and the fan, and built the room
with cardboards all by themselves.

Figure 1 STEAM project from Elizabeth's class- Figure 2 STEAM project from Elizabeth's classSaving Energy in Daily Life
Saving Energy
S: How do the projects they did in Y-Lab space help them studying science?

E: By doing the collaborative projects, they can bring the science knowledge into the real world
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and really use the knowledge to do something meaningful. Also, it’s a good way to motivate
them by letting them work with their hands and creativity. All the students are so excited about
going to Y-Lab space and doing these projects. They think it is the most exciting part in their
science class because it’s fun. When they work on their projects, we have a lot of science but
also designing going on. We will teach many different science projects but come along with this
creative part—a more memorable moment. Students may not remember about what they learned
in their science class, but they will definitely remember how they use the knowledge to make
their own projects.

S: Do you think students’ creativity is “practicable” and “learnable”?
E: Some children have a natural ability of creating. It might be easier for them to do creative
things. But everybody can do some of that, and they can do better and better by doing more. At a
younger age, When they do these projects, practicing and failing. Working through that. They can
learn something new every time they solve a problem.

S: What kind of differences of children’s interests and personalities have you noticed in general
from our new generation(compared to the past)?
E: A lot. Our new generation has more understanding of this world, and what’s going on in this
world. The reason might be the community and environment. Our school is in a progressive
and diverse community. They are definitely more diverse, more aware of problems in the world.
There are more problems today they hear about. The new generations today carry more weight
on their shoulders and have the ambitions to change the world. Overall, the general population is
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is becoming more open.

S: A lot of women in STEM industries (muscular industries) are still facing a lot of difficulties
in getting the job, getting promotion, and being marginalized for not being capable of the job
because of gender biases. Do you think using interdisciplinary education in school systems for
our new generation can help us get rid of the gender bias?
E: Yes, and I think the most important reason is we are doing group/collaborative projects. The
competition culture in our country has existed for years. In the past, the public always told girls
to compromise and tell boys to win. Males and females were given different “jobs” to do. (S:
Like the traditional American family? Men work and women take care of the family?) Exactly.
So it leads to gender inequality. But in our classroom, they have to communicate and collaborate.
There is no competition and everyone is required to listen to other people’s voices. Everyone has
an opportunity to contribute to the project. Girls are as vocal as boys and they are excited when
there is a creative side to it.

S:What can parents do to help educators to build a diverse interdisciplinary learning environment
and gender equality?
E: Parents have to walk the walk. They have to be examples for their children because they live
with their children everyday. For example, If mom wants her daughter to be an independent,
brave and tough woman in the future, she has to be like this first, so that she will send messages
to her child. So maybe next time mom need to change the light bulb or fix some furniture, she
can do it herself instead of asking help from her husband. If her daughter sees that, she will learn
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from her mother.

S: Gender bias in disciplines was even worse years ago. As technology and the internet developed
so fast, gender bias in disciplines has already been much less than before. Do you think these two
things are related?
E: Definitely. Technology allows children to share their learning. The internet gives everyone
opportunities to present the information and connect to the community. People might judge a
person’s achievement by gender in real life but they won’t be able to do that when it comes to the
internet—because they can’t see. Once everyone has the equal opportunity to present themselves,
the gender bias will be less.

Reflection
After having this wonderful conversation with Elizabeth, I had some very new understandings
about the real situation about young children’s interest in interdisciplinary projects. All children
get excited for doing the science projects when there are crafting and art elements added into
them. Also, it really surprised me that the gender biases on disciplines has already been much
less than before, especially for parents of our new generations. Parents support their children
studying any discipline based on children’s own interest, not their genders. Boys are encouraged
to study Art and girls are also encouraged to study STEM. Parents of our new generations do
not really have stereotypes of “feminine discipline” and “muscular discipline”. I believe that the
future of academic fields will become even better.
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More pictures of STEAM projects from Elizabeth’s class:

Figure 3 STEAM project from
Elizabeth's class-Animals in
Your Imagination

Figure 4 STEAM project from Elizabeth's
class-Animals in Your Imagination

Figure 5 STEAM project from
Elizabeth's class-Making a vehicle
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Curriculum Design
Purpose of Curriculum Design
After interviewing Elizabeth, I have seen many of the successful interdisciplinary projects
they have done so far. Also, their success in STEAM learning provides me with evidence that
interdisciplinary education can motivate students’ interest in learning and help them develop
creativity and operational ability. To verify the effectiveness of project-based learning of STEAM
education, I designed a curriculum that consists of several short workshops to see if young
children are more interested in learning STEM knowledge when art elements are added, as well
as how STEAM curriculum helps with “practice” and “learn” creativity.
Age Group: 8-10 years old
Location: POD classroom
Duration: 1.5h workshop once a week, lasting 5 weeks
Learning objectives:
-To develop interdisciplinary thinking skills.
-To integrate the use of arts into daily life.
-To improve creativity and imagination by practicing the ability of visualizing STEM knowledge.
-To explore the interest without gender biases or discipline stereotypes.
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Lesson plan
WEEK 1 Astronomy and Art

CONCEPTUAL FRAMEWORK
Lesson Title:
Collaboration of Art and Astronomy
Lesson Concept: .
1.

Artists learn Astronomy knowledge and visualize what they learned.

2.

Artists explore the intersection of Visual Arts and Astronomy and create artwork inspired by Astronomy knowledge.

3.

Artists share what new knowledge they learned with each other.

4.

“What does Astronomy mean to you before today’s workshop and after today’s workshop?”

5.

“What will you do if you own your own planet?”

Lesson Summary:
Students will learn Astronomy knowledge and art-making skills, and paint a star in the galaxy with what they learned today and imagination. Students will share their
stars with each other and tell a story about their own planet.
Lesson Objectives/Student Learner Outcomes:

Evaluation Criteria/Evidence of Success:

1.

To develop imagination and creativity.

1.

Students visualize Astronomy knowledge on their paintings.

2.

To practice painting skills.

2.

Students show interest in Astronomy and are willing to learn more

3.

To improve the sensibility of colors.

4.

To motivate the interest in Astronomy

3.

Students’ paintings show their own personalities and unique

about it in the future.
understanding of Astronomy.

Assessment Strategies: Workshop, slides showing, brainstorming, story telling.

ADVANCED PREPARATION
Vocabulary:
Galaxy, Astronomy, Acrylic, Canvas, Palette, Watercolor, Intersection
Safety Procedures:
Paint

LEARNING PLAN BREAKDOWN
Teaching + Learning Activities:
1.

2.

3.

4.

Ice Breaker: Everyone meets each other and introduces

Important Planning Notes:

Materials Needed:

The teacher has to make

Teacher:

themselves, including name, hobby and their favorite toy at

sure children don’t get paint

Printed galaxy pictures, computers,

home.

into their mouth and eyes.

projectors, painting materials for

Children might get their

demonstration

Astronomy Lecture: The teacher gives out printed galaxy

1.

2.

pictures, and show slides to introduce basic Astronomy

clothes dirty during the

knowledge.

workshop.

Students:

Activity Introduction: The teacher gives out materials for the

Acrylic paint, watercolor, salt, painting

first day workshop, explains how to use these materials and

brushes, stretched canvas, palette, plastic

introduces the first workshop activity.

bucket.

Demonstration: The teacher does a painting demonstration
and explains the safety instructions.

5.

Workshop: Children create their own star in the galaxy.

25

WEEK 2-Physics and Art-Refraction and Reflection

CONCEPTUAL FRAMEWORK
Lesson Title:
Collaboration of Physics and Art
Lesson Concept:
1.

Artists use mirrors and water to explore the refraction and reflection of the light.

2.

Artists make a painting on the bottom of glass jars.

3.

Artists fill their glass jars with water and see how their paintings change.

4.

“How do you like your painting? Before filling the water or after?”

5.

“What changes did you notice after you pour water into the glass jars?”

Lesson Summary:
Students will experiment with refraction and reflection of the light. Students will learn basic physics knowledge and painting skills.
Lesson Objectives/Student Learner Outcomes:

Evaluation Criteria/Evidence of Success:

1.

To experience the magic of light refraction and reflection.

2.

To practice painting skills.

3.

To motivate children’s interest in Physics.

1.

Students are able to tell the difference between light reflection and

2.

Students are able to recognize the happening of light reflection and

3.

Students understand what causes the change of their painting by the

refraction.
refraction in their daily life.
end of the class.

Assessment Strategies:
Workshop, experiment.

ADVANCED PREPARATION
Vocabulary:
Light reflection, Light refraction, Distort
Safety Procedures:
Paint, glass

LEARNING PLAN BREAKDOWN
Teaching + Learning Activities:
1.

2.

Light Reflection Experiment: Students use mirrors to play

4.

Teacher: Painting materials for

with light reflection of the sunlight by turning their mirrors to

sure the paint doesn’t get

demonstration.

different angles.

into childrens’ mouths and

1.

Demonstration: The teacher shows students how to use art

eyes.

Students: Glass jars, mirrors, acrylic

The teacher has to be

paint, water, plastic buckets, painting

introduces the safety instructions.

aware of the glasses

brushes, palette.

Workshop: Students make paintings on the bottom of glass

getting broken because

jars.

children might get injured

Light Refraction Experiment: After paintings are dry, students

for it. .

pour water into their glass jars and observe for “before and
after” differences.
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Materials Needed:

The teacher has to make

materials to do a painting on the bottom of the glass jars and
3.

Important Planning Notes:

2.

WEEK 3-Biology and Art
CONCEPTUAL FRAMEWORK
Lesson Title:
Collaboration of Biology and Art
Lesson Concept:
1.

Artists explore animals and plants by visiting RISD Nature Lab.

2.

Artists create a painting with nature elements.

3.

“Where is art in nature you have seen in your life?”

4.

“Who is the greatest artist in animals’ world?”

Lesson Summary:
The teacher will bring students to RISD Nature Lab and spend one hour there. Students will observe different animal specimens and explore the artistic elements in
Nature Lab. Students will also create a painting inspired by what they observed in Nature Lab.
Lesson Objectives/Student Learner Outcomes:

Evaluation Criteria/Evidence of Success:

1.

To observe nature, including both plants and animals.

1.

Childrens’ paintings show the elements of Nature Lab.

2.

To experience the beauty of art processed by biological processes.

2.

Children show interest in exploring more about nature and biology.

3.

To motivate children’s interest in Biology

Assessment Strategies:
Field trip, workshop

ADVANCED PREPARATION
Vocabulary:
Specimen, sustainable
Safety Procedures:
Transportation from POD studio to RISD Nature Lab
Paint

LEARNING PLAN BREAKDOWN
Teaching + Learning Activities:
1.

Field Trip: Children visit RISD Nature Lab and observe

Important Planning Notes:
1.

The teacher has to make

Materials Needed:
Teacher: Notebook

specimens of different animals.

sure all children are safe

2.

Explore Art: Children explore art elements in Nature Lab.

when they walk to Nature

Students: Acrylic paint, water, plastic

3.

Workshop: Children go back to POD studio and create a

Lab and go back to POD

buckets, painting brushes, palette,

painting inspired by what they observed in RISD Nature Lab.

studio. (8 minutes for one

stretched canvas.

trip)
2.

The teacher has to make
sure children don’t get paint
into their mouth and eyes
during painting
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WEEK 4-Engineering and Art-Build Your Own Bridge
CONCEPTUAL FRAMEWORK
Lesson Title:
Collaboration of Engineering and Art
Lesson Concept:
1.

Artists experiment with different structures of bridges.

2.

Artists learn the meaning of balance.

3.

Artists design and make a bridge with what they learned about structures and balance.

4.

“What do you think is an ideal bridge?”

5.

“Which bridge do you like the most and why?”

Lesson Summary:
Students learn basic knowledge of making a balanced structure, design and make a bridge that can stand on the table and hold at least an egg.
Lesson Objectives/Student Learner Outcomes:

Evaluation Criteria/Evidence of Success:

1.

To understand the importance of balance in a structure.

2.

To experiment with different structures.

3.

To develop imagination and designing skills.

4.

To motivate children’s interest in engineering.

1.

Students’ bridges are able to stand on the table with at least an egg

2.

Students understand the meaning of balance and know what kind of

on it, without collapse.
structure is “stable”.

Assessment Strategies: Workshop, slides show.

ADVANCED PREPARATION
Vocabulary:
Balance, structure, stale
Safety Procedures:
Scissors

LEARNING PLAN BREAKDOWN
Teaching + Learning Activities:
1.
2.

Important Planning Notes:

Materials Needed:

Slides Show: The teacher will show images of different

The teacher has to show students what

Teacher: Cardboard, scissors, white glue,

bridges to students and explain the structure of these bridges.

is the appropriate way to use scissors,

eggs

Demonstration: The teacher demonstrates different uses of

preventing hurting themselves and

cardboard and how to use cardboard, scissors and white glue

others.

to make a bridge. The teacher will also introduce the safety
instruction of using scissors and glue.
3.

Workshop: Students will design their own bridges and build
them with cardboard and glue.

4.

Test: The teacher and students will put an egg on their bridges
to test if their bridges are stable or not.
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Students: Cardboard, scissors, white glue,
eggs

WEEK 5-Mathematics and Art-Beauty of Triangle
CONCEPTUAL FRAMEWORK
Lesson Title:
Collaboration of Mathematics and Art
Lesson Concept:
1.

Artists learn the definition of triangles and angles.

2.

Artists learn how to use rulers to make different triangles.

3.

Artists create a self-portrait only with triangles.

4.

“What triangles do we have in the classroom? ”

5.

“What are the largest and smallest triangles you can think of? ”

Lesson Summary:
Students will draw self-portraits with triangles.
Lesson Objectives/Student Learner Outcomes:

Evaluation Criteria/Evidence of Success:

1.

To improve children’s sensibility of shapes.

1.

Students can use different triangles to compose a self-portrait.

2.

To develop children’s memory and imagination.

2.

Students are able to use rulers to draw triangles.

3.

To motivate children’s interest in Mathematics.

Assessment Strategies:
Workshop

ADVANCED PREPARATION
Vocabulary:
Triangle, Angle
Safety Procedures:
N/A

LEARNING PLAN BREAKDOWN
Teaching + Learning Activities:
1.

Important Planning Notes:

Materials Needed:

Demonstration: The teacher shows children how to use rulers

Teacher: Ruler, pencils, drawing paper.

to draw triangles and explain the “6 elements”(3 angles and 3

Students: Ruler, pencils, drawing paper.

lines)
2.

Group Discussion: Children discuss “how many triangles do
we have in the classroom?” and “What are the largest and
smallest triangles they have seen today. ”

3.

Workshop: Children draw a self-portrait only with triangles.

Conclusion
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Chapter 7-Conclusion
Breaking the Boundaries of Disciplines
In a STEAM class, students will practice both STEM knowledge and art skills. Projectbased learning (PBL) is a very important part of a STEAM curriculum because it will help with
building a student-centered interdisciplinary learning environment—leading students to engage
with different elements of all disciplines. During my interview with Elizabeth, she introduced the
STEAM projects her students have done so far and we can see that students will also need to use
art-making techniques in science projects. In this case, the boundaries of disciplines disappeared
because students were using what they learned from all different disciplines.
STEAM education is beneficial for all disciplines, so it’s possible to integrate other
disciplines in the school. For example, Elizabeth is a science teacher but she also teaches students
how to do the designing parts when they do STEAM projects. Educators and teachers will
need to switch roles whenever they need to so that we can build an interdisciplinary learning
environment in the whole campus. When students are studying in an interdisciplinary classroom,
they will not define the class as one specific subject because they will experiment with elements
from different disciplines. The advantage of this kind of comprehensive classroom is that students
will not refuse to concentrate on accepting the knowledge because they don’t like the discipline
or they think they are not good at this discipline. All students will find something they like in the
class and it’s also easier for them to accept information from something “they didn't like before”
because all the information is mixed together.
For schools that have lower budgets, it’s also possible to build an interdisciplinary
without spending too much on purchasing expensive facilities. Based on the examples of STEAM

30

learning projects of Elizabeth’s class and the examples in my literature review, we have learned
that the key component of STEAM education is not facilities or any fancy machines. Students can
do STEAM projects simply with cardboards and color pencils. For young children, they are more
excited for something hands on and creative instead of expensive machines.

Breaking Gender Stereotypes
STEAM education provides all students opportunities to express themselves whether
they are more into STEM or Art. With projected-based learning and group works, students also
need to learn how to listen to other people’s opinions. During the interview with Elizabeth, she
mentioned why it’s important to let students work in small groups that boys and girls can work
together. American culture needs people to be competitive and it may cause sexual discrimination
in STEM fields because STEM are labeled as “muscular” disciplines. But with the group work
of STEAM projects, girls will also have the opportunity to be the vocal one when it comes to the
creative part that they love.
STEAM education is a new concept for most educators and teachers. Educators and
teachers should have a strong academic background in both STEM and Art to be able to guide
students to a correct direction. To achieve this goal, we will need to keep learning new knowledge
and explore more intersections of STEM and Art. An ideal STEAM learning environment needs
to be diverse and inclusive. Teachers and educators should provide all students opportunities
to express themselves and use their specialties in the class, and encourage them to participate
and engage the class. When assigning students STEAM projects, teachers should be aware of the
participation of every student and lead them to work in groups to make sure everyone has the
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chance to shine.
When having the interview with Elizabeth, we discussed the gender stereotypes in
disciplines of current parents. It surprised me that most parents are much more open-minded
than before and there are actually not a lot of gender biases and stereotypes existing. However,
she also mentioned the influence of the community—as her school is in a very progressive and
diverse neighborhood. We are not sure about the situation of other communities. So this question
might not be fully answered in this research project.

More to Discover
The process of finding out answers for research questions always comes along with
new questions. When I was doing my research project, some new questions came into my mind.
Will we still need to differentiate disciplines if we are using the STEAM curriculum? What is
the difference between interdisciplinary and non-majored? What is more important for teaching
young children, contents or vibe? There is a lot more to find out in the interdisciplinary education
field.
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