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Abstract 

This project explores the benefits and challenges of STEAM education with the intent of helping 

teachers incorporate it into their own practices.  The thesis aims to help grade 4 to 6 teachers 

who are less familiar with STEAM education integrate new teaching practices in their 

classrooms.  To this end, two series of workshops were designed.  These workshops are designed 

to build familiarity and confidence at basic levels before delving deeper into curricular 

applications and assessment.  Workshop activities are scaffolded to ensure gradual and sustained 

educator capacity.  The workshops are divided into two separate series.   The first series, a low-

level entry to STEAM, has participants experiencing simple ways of bringing STEAM activities 

into their classrooms.  The second series delves deeper into the various curricular implications of 

STEAM including scaffolding, student management, and assessment.   
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Chapter 1 - Introduction 

Professional Context 

 What “works” for teachers is a contentious topic.  Some teachers swear by one pedagogy 

while others claim another.  We, as a professional group, cling to our autonomy and know what 

works for us; those differences aside, many agree that hands-on learning (while often chaotic and 

messy) garners increased engagement and participation from students.   As an intermediate 

teacher in British Columbia, with over a decade of classroom practice, I have my own 

experiences and have seen what has worked for me and what has had the biggest impact on my 

students’ learning.   

Although my university training was strictly elementary based, my career started in a 

secondary school.  It was a rough start.  My first contract was at a high needs school.  Attendance 

was poor with students freely roaming the halls.  Theft was rampant and respect was not easily 

given.    By January I was their third science teacher of the year.  I was stumped and had no idea 

what to do.  So, I copied what my predecessor did.  I told the kids to sit down, read the chapter, 

and write a response.  Obviously, it was a spectacular failure.  Fortunately, a colleague took me 

aside and suggested I change my approach.  “Do something with them” was the plea.  So, I did.   

Soon, students were modeling the human body, simulating glacial scouring, and actively 

conducting experiments.  It was not polished.  I scoured the storage rooms for materials and tools 

that had not been used in years.  If I did not know how to do something, I found someone who 

did, or we figured it out as a class through our own exploration. By my second month at that 

school, I regularly had a full house for each class.  Kids were engaged and willing to try new 

things.  They were curious.  They were thoughtful and willing to take risks.  They had bought in.  
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It was an easy shift in teaching, but the difference in the environment was profound.  Students 

played with—and engaged personally in—their learning.   

That was my first experience of the power of hands-on and experience-based learning.  

Over the next few years, my school community changed, but I continued to push hands-on and 

exploratory learning. Certainly, there were successes and failures, but when students were 

permitted to get messy and engage their learning, I observed two positive outcomes: attendance 

and engagement went up.  Years later, families and former students found me, recalling lessons 

the experiences that they remembered awkward phrasing.  That messy or chaotic learning had a 

lasting impact. 

Over the years, I have continued to reflect on my teaching and continue to try to find 

ways to engage students and impact their learning.  At one point, I attended my first Maker Day 

workshop which had a transformative impact on me as an instructor.  It introduced me to Science 

Technology Engineering and Math [STEM] education and more recently to its evolution 

STEAM [Science Technology Engineering Arts and Math]:  a catchall phrase for hands-on, 

cross-curricular teaching.   

My classroom instruction has increasingly blended disciplines and modalities. Robotics, 

coding, and rocketry have become regular staples in my classroom with positive response from 

students, parents, and administration.  What surprised me was how these things tended to be 

subjects limited to higher grade levels, but it was not clear why this was. I was looking for 

examples of other teachers in intermediate and elementary grades who were also engaged in 

similar activities, without success.    

The culmination of my efforts to bring STEAM education to my peers and school in a 

larger sense was the creation of the Sandowne Maker Space, STEAM Room, claimed from a 
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non-functional space in my school.  The intent and purpose of the space was for it to be a 

creative learning space where teachers could make a mess, expand their teaching, and still have a 

functional classroom.  There was a lot of interest and support for the room.  Community 

members and parents donated tools and materials with the expressed understanding of an 

unarticulated benefit of a hands-on learning space. Colleagues also supported the room, but there 

was a greater expression of discomfort in not knowing how to use the room in their practice.   

As an educator, I am constantly looking for ways to engage my students and make a 

positive impact on their learning; however, if STEAM education is so great, why do not more 

elementary teachers do it?  Colleagues often referred to my practice as progressive.  It is an 

awkward term that refers to practice in time.  I would argue that my practice is one that meets 

current requirements of teachers.  The recent transformation of the British Columbia Curriculum 

(New Curriculum Info, n.d., para. 2) and the push from intergovernmental think-tanks like the 

OECD (Future of Education and Skills, 2018) both encouraging powerful or deep learning.  

STEAM education fits the bill.   

Purpose of the Project 

The purpose of this project is to explore the benefits and challenges of STEAM education 

with intent of helping other teachers incorporate it into their own practices.  It will look at the 

various other hands-on or experiential-based learning labels such as ADST [Applied Design, 

Skills and Technology], Maker, and STEM, and see how they fit under the STEAM banner.   

Teachers know what works for them and have autonomy over their classroom.  That said, 

at times what works for them is also about what is easiest.  By exploring the benefits [and 

challenges] of STEAM education, it is my hope to demonstrate how easy it is to incorporate and 

to demonstrate the positive impact it has in classrooms. 
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Justification   

There is anecdotal evidence that STEAM is a good thing (Herro, & Quigley, 2017; 

Harris, & de Bruin, 2018).  BC’s new curriculum, and educational objectives outlined by the 

OECD, are promoting that we teach to the whole person (Curriculum Info, n.d.; Organization for 

Economic Co-operation and Development, n.d.).  Hands-on, and experiential-based learning is 

not a new idea (Dewey, J., 1916; Heiland, H., 1993) but as the shape and pedagogies of 

education shift over time, it is necessary to reexamine our practice to move beyond tradition or 

status-quo.  Many teachers continue to view curriculum as discrete disciplines of learning (Jamil, 

2017).  When new content is introduced, it can be overwhelming to teachers who are trying to 

find the time to cover everything.   

Additionally, science and technical skills are often uncomfortable subjects for elementary 

generalists who do not feel they have the background, tools, or time to do them justice.  The 

world for which we are preparing students is predominated by technology.  The introduction of 

ADST [Applied Design and Skills and Technology] to the curriculum is acknowledging the 

necessity to introduce concepts to help prepare students for their world.   

Importantly, science and technical disciplines are highly engaging subjects for students, 

but they should not come at the cost of other core subjects like reading, writing, and 

mathematics, nor arts.  One should not be mutually exclusive from any of the others.  The arts 

aspect of STEAM allows for creative application.  Arts is a very open term but at its heart is 

creativity (Braund, 2019; Costantino, 2018; Madden, et al, 2013).  Art brings a lot of things to 

the table, not the least of which is simply adding the perspective that all things are connected.  

Arts can also be used to facilitate other learning styles and modalities (Braund, 2019; Costantino, 

2018; Madden, 2013; Oxkan & Umdu Topsakal, 2019; Sochacka, Guyotte, & Walther, 2016; 
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Wajngurt, C. 2019).  Creativity is needed in the sciences so that individuals can think bigger than 

the initial question (Madden, et al, 2013).  This is also how we can stimulate interest and 

creativity in our students.   

By introducing arts into the sciences and technical disciplines, teachers can help students 

apply what they have learned and demonstrate their learning in ways that are meaningful and 

valuable to them. Making STEAM approachable to elementary teachers is the underlying 

challenge. 

Key Question 

Since elementary teachers often shy away from STEAM education because it is 

unfamiliar and they do not know where to start, this project’s Key Question is: What would 

meaningful professional development look like to help teachers engage in STEAM education in 

a way that is approachable and accessible?   

Definition of Terms: 

STEM  

[Science Technology 

Engineering and Math] 

STEM is the acronym given to the traditional science and 

mathematics disciplines.  Coined during the Cold War, STEM was a 

blanket term used by allied countries for the knowledge disciplines 

necessary to compete globally in technology, economics and 

militarily. (Bybee, 2013; Sizemore, 2010; Urban, 2010; Wissehr, 

2011).  Over the past 30 years it has become a catchall term for 

technical disciplines.  Robotics have become a major focus of the 

label and it is regularly used as a marketing label for educationally 

leaning toys.   
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STEAM [(Science 

Technology 

Engineering Arts and 

Math] 

The latest evolution of the STEM label is to include Arts.  Where 

STEM has been increasingly considered an old or elitist discipline, 

stagnated in the hyper-focused disciplines, adding the Arts 

component allows for a wider appeal.  STEAM is a label provided to 

describe cross-disciplinary integration (Braund, 2019; Costantino, 

2018; Ozkan, 2019; Sochacka, Guyotte, & Walther, 2016).  Adding 

arts encourages clear communication of ideas from the hard-to-

understand STEM fields.  It encourages creativity and cross-

disciplinary applications and novel ways of looking at information. 

Hands-on Learning The act of students practically interacting with objects and materials 

rather than reading about or learning theoretically.   

Student Engagement There are perhaps many ways to measure how engaged students are 

in their learning.  For the purposes of this study, student engagement 

refers to: attention to the task at hand, being on-task, on-topic 

conversation, and questioning.   

ADST [Applied 

Design, Skills and 

Technology] 

“The Applied Design, Skills, and Technologies curriculum builds on 

students’ natural curiosity, inventiveness, and desire to create and 

work in practical ways. It harnesses the power of learning by doing 

and provides the challenging fun that inspires students to dig deeper, 

work with big ideas, and adapt to a changing world. It provides 

learning opportunities through which students can discover their 

interests in practical and purposeful ways.” (BC Curriculum: ADST) 
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Brief Overview of Project 

To answer my key question about meaningful professional development that will be 

approachable and accessible, I have designed a series of workshops for elementary teachers, 

grades 4-6.  These workshops are progressive in nature as they build upon each other.  The 

workshops guide teachers and provide them with the skills and tools necessary for immediate 

implementation in their classrooms.  Throughout the workshop series, teachers will become 

familiar with STEAM.  Teachers will be walked through various processes of implementation as 

ideas and concepts are introduced.   

Considering the various entry levels of teachers, the workshops will be separated into two 

distinct series.  The first series will be for true beginners in the world of STEAM.  These will be 

a more hands-on experience-based workshop that will build familiarity with basic STEAM 

activities where teachers will feel confident going back to their class to try something new.  The 

second series will continue to have hands-on activities for teachers to experience but will be 

designed for teachers who are familiar with STEAM but will delve deeper into the history of 

STEAM and its place within the BC Curriculum.  The next chapter is a literature review of the 

history of hands-on education and why STEAM is important today.  
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Chapter 2 – Literature Review 

Introduction 

 Education is in a constant state of flux.  To understand the current state of education, it is 

important to understand how we got to where we are.  This literature review will look at the 

history of hands-on and experiential learning.  The history of education and its changes over time 

will allow us to pick up on the trends and pedagogies that shaped education at various stages 

with the purpose of understanding how and why education has evolved. 

 This literature review is framed toward Canadian education, but much of the research is 

from the United States.  As Pierre Elliot Trudeau famously stated in 1967, “Living next to 

[America] is in some ways like sleeping with an elephant... One is affected by every twitch and 

grunt” (CBC/Radio Canada. (n.d.)).  Trudeau’s comments were more about policy, but this is 

also true when it comes to education (Livingstone, (2015); Kane, Ng-A-Fook, Phelan, & Pinar, 

(2020); Robertson, (2004).    

Pedagogies and values are influenced by society and the politics of its time.  There is an 

ebb and flow.  There is a constant push for progressive ideas and demand for back-to-basics core 

subject matter (Wissehr, Concannon, Barrow, 2011).  This constant dance causes education to 

evolve but also risks becoming unrecognizable to the previous generation.  As a result, changes 

to education are often misrepresented or misunderstood by the general public (Bybee, 2013).   

One of the current pushes in education is under the banner of Science Technology 

Engineering Arts and Math [STEAM] and is an evolution of the more familiar Science 

Technology Engineering and Math [STEM] discipline.  STEAM is being presented as an 

evolution of STEM education by providing relevant applied learning opportunities, high interest 

content, and fostering student creativity (Ozkan & Umdu Topsakal, 2019).  It has become a 
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catchall title used for hands-on learning focused on making learning relevant to the world we live 

in.   

STEAM Education 

The struggle between progressive and conservative education has been a long one.  Each 

time the bar is moved a little further and good ideas stick with us, education evolves, and we 

move on (Bybee, 2013).  One concept that has continued to stick with us is that of exploration 

and creation, making learners active participants in their own education (Saltmarsh, 1996).  

STEM is part of this movement and became a fixture in education in the 1960’s as a response to 

the launch of Sputnik by the Russians in 1957.  The United States dumped new resources into 

schools to make STEM a focus as a means of regaining global superiority (Bybee, 2013; 

Wissehr, 2011).   

The world we are preparing students for is different from previous generations.  We need 

to help them prepare for the economic, social, and environmental future they are adopting 

(Smith, & Watson, 2019; Thuneberg, Salmi, & Bogner, 2018; Yonder-Wise, 2018).  This 

literature review will look at the history of education in the Western world from the 1800’s to 

present day.  It will look at the evolution of STEAM from STEM, and how STEAM is preparing 

learners for the world of tomorrow. 

History of Hands-on and Exploratory Learning 

Hands-on exploratory learning has been at the heart of progressive education since the 

early 1800’s.  Friedrich Fröbel, the grandfather of modern-day kindergarten, was a German 

educator. Fröbel believed in learning through play and exploration.  His schools were based on 

the belief that exploration of materials and the world around them would engage students in a 
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meaningful way (Heiland, 1993).  Through this exploration, students would become autodidactic 

or self-teaching.   

According to Heiland (1993), in Fröbel’s model, the teacher would be as a facilitator of 

learning by making suggestions and explanations throughout.  This was an interesting notion; 

one where the teacher is not “teaching” by imparting information, rather helping the student 

along the way.  This is similar to the modern philosophy of teachers as the ‘guide on the side’ of 

learning rather than the ‘sage on stage’ with all the answers (King, 2013).  Unfortunately for 

Fröbel, his progressive school was too democratic for the conservative political powers of the 

time and he was forced to close in 1851 (Heiland, 1993). The late 1800’s saw a demand for 

schools in the Western world to return to the basics.  The belief was that school was too vast and 

that music and art “took too much time away from fundamentals” (Bybee, 2013, p. 14). 

The early 1900’s saw a push towards progressive ideas and recognition of hands-on 

learning once again becoming popular in Western education.  Educators like John Dewey were 

making waves, suggesting open-ended learning with physical materials that allow for genuine 

experimentation and outcomes, believing that making a mess and making mistakes led to deeper 

learning (Dewey, Boydston, Hickman, 1996).   In 1916, Dewey proposed that first-hand, rather 

than theoretical experience, made a greater impact on learning.  He suggested that when actively 

participating in the experience, knowledge is gained by “doing something with a purpose” (p. 

150).  He would further argue that “[a]n ounce of experience is better than a ton of theory simply 

because it is only in experience that any theory has vital and verifiable significance” (p.151).   

It can be argued that Sir Baden Powell also contributed to the hand-on experiential 

learning push with his Scout movement.  Scouts focused on purposeful hands-on, high interest, 

activities and play (Baden-Powell, 2004).  Many educators of the time put emphasis on practical 
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learning with the use of materials, location, and social development.  It was a time for 

progressive change in education.  Unfortunately, the educators were not successful in educating 

the public about the value of this style (Land, 2013).  As a result, this progressive movement did 

not have public or political support (Land, 2013; Wissehr, 2011). 

Getting to STEAM 

The Rise of STEM.  Following WWII, the American education system experienced a 

push for vocational training and back-to-basics.  The education levels of military recruits showed 

a deficit in core subjects.  The result was a national push for basics as it would also facilitate 

economic production in agriculture and industry (Wissehr, 2011).  After the launch of Sputnik in 

1957 the United States, and other western allies, viewed themselves as falling behind Russia 

militarily, scientifically, and technologically.  This failure was also seen as rendering them 

economically weak (Bybee, 2013; Sizemore, 2010; Urban, 2010; Wissehr, 2011).  There was a 

new social and political will for improved education in the technical disciplines of science, 

technology, engineering, and mathematics.  The purpose was to regain their collective perceived 

world superiority (Bybee, 2013; Sizemore, 2010; Wissehr, 2011).  Suddenly, there was a 

growing public and political interest in science and technology (Bybee, 2013, Wissehr, 2011).  

There was a new national goal focused on beating the Russians to the moon.   

Social interest was the catalyst for a major redesign of science education with new 

funding and curriculum.  In America, the National Defense Education Act of 1958 was created to 

help improve the “mental resources and technical skills of its young men and women” (Flynn, 

1995, p.53).  Teachers would receive more training in technical content and curriculum 

(Sizemore, 2010; Wissehr, 2011).  They would also have more materials to work with.  The 

redesign had a strong focus on reading, media presentations, and hands-on lab work (Bybee, 
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2013; Wissehr, 2011).  New schools and labs were funded.  New teaching materials were 

developed and available.  The redesign was set to address the different modalities of learning.  

There was an openness to new approaches to teaching including the belief that hands-on 

activities were better for helping comprehension and problem solving (Christensen, Knezek, & 

Tyler-Wood 2015; Mierdel & Bogner, 2018; Sizemore, 2010).  Learning groups were formed for 

educators.  Programs were developed to have a lasting influence on education (Bybee, 2013).     

The redesign was originally presented as deep technical learning in the STEM disciplines 

and presented in different learning styles.  STEM provided a very good foundation of facts and 

techniques (Madden et al., 2013).  The US was able to compete in the Space Race and eventually 

claimed superiority by being the only country to put a human on the moon.   Critics of the 

curricular reform became more vocal and standardized test results did not support the changes in 

education (Sizemore, 2010).  There was a renewed focus on test results and those tests were 

limited in scope.  This led to a collection of facts rather than a demonstration of mastery.  It was 

a focus on what the student knew rather than how they knew it (Braund, & Reiss, 2019; 

Sizemore, 2010; Wissehr, 2011).  The focus narrowed and the push for excellence created the 

perception of elitism (Braund, 2019; Bybee, 2013).   

As the perspective narrowed, STEM subjects became more theoretical and discrete 

disciplines.  In 1916, John Dewey warned us about putting too much emphasis on strict 

guidelines as it would exaggerate technical knowledge to a very limited scope.  This is what 

happened to STEM.  While the basics were strong, they did not foster creativity or cross-

disciplinary problem solving (Braund, 2019; Costantino, 2018; Madden, 2013).  People were 

becoming highly specialized but could only apply their knowledge within very limited 
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parameters.  STEM education should promote and ensure innovation (Ozkan, 2019) but to 

innovate there must be creativity and freedom. 

As the field became more specialized there was a notion of STEM and non-STEM minds. 

Women were dissuaded from STEM fields following the belief that they lacked technical minds.  

This led to a gender bias that has plagued STEM to this day (Xie, Fang, & Shauman, 2015).  

Presently men outnumber women by three-to-one in STEM fields (Wajngurt, &Sloan, 2019).  

Simply put, STEM was not considered a field for everyone. 

In recent years there has been a decrease in (American) undergrads in STEM programs.  

This is surprising as the STEM job market is increasing much faster than other areas of the 

economy (Land, 2013).  The United States recognizes it once again needs political will and 

funding.  Nations recognize that it is important to remain relevant and achieve technical 

superiority in a global economy (Braund, 2019; Bybee, 2013; Constantino, 2018; Harris, & de 

Bruin 2017; Jamil, & Linder, Stegelin, 2017; Katz-Buonincontro, 2018; Land, 2013).  The 

intergovernmental economic organization OECD (Organization for Economic Co-operation and 

Development) stresses the importance of preparing learners for the challenges associated with 

accelerated globalization including the economic, social, and environmental issues of a future we 

cannot predict. (Future of Education and Skills, 2018).   

STEM has been battling its reputation as a biased and elitist field and does not reflect the 

interests and goals of the current learner generation (Braund, 2019).   With enrollment in STEM 

disciplines down it was important to discern why that was.  Apart for the gender gap and elitist 

attitudes which directly impacted the number of women (Wajngurt, 2019; Wang, & Degol, 

2017), and an underrepresentation of minority groups (Figueroa, 2015), STEM subjects were 
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considered too limited and did not fit with the current generation’s life goals and interests 

(Bevin, 2011; Braund, 2019).   

Modern Education  

Students today need be prepared for the world they will inherit.  The 2018 OECD 

position paper The Future of Education and Skills: Education 2030 states, “students will need to 

develop curiosity, imagination, resilience and self-regulation…Education can equip learners with 

agency and a sense of purpose, and the competencies they need, to shape their own lives and 

contribute to the lives of others” (p. 2).   

In British Columbia, Canada, the Ministry of Education has completely rewritten the 

public-school curriculum.  The BC’s Ministry of Education has a goal of focusing on “literacy 

and numeracy, while supporting deeper learning” (New Curriculum Info, n.d., para. 2).  The 

foundations of education are still there in literacy and numeracy, but the additional focus on 

deeper learning is interesting.  Deeper learning is being addressed by what the ministry calls 

“Core Competencies”.  These are “sets of intellectual, personal, and social and emotional 

proficiencies that all students need in order to engage in deep, lifelong learning…Students 

develop Core Competencies when they are engaged in the ‘doing’” (Core Competencies, n.d., 

para. 1&2).   

The curricular Core Competencies are: Communicating, Thinking, and Social/Personal.  

The Core Competency of Communicating acknowledges the importance of students being able to 

demonstrate their understanding.  Students are expected to be able to express their ideas clearly 

and impact audiences in different ways.  Communication derives from the give and take of 

dialogue which can come through multiple modalities and often feature media and technology 

(Communicating, n.d.).   As stated in the Series 1: Workshop 2, this competency is a clear 
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illustration of the importance of Art in STEAM. Arts opens up these subjects by allowing 

everyone to express their knowledge in ways that are meaningful them.   

 Collaboration also falls under the umbrella of communication.  Through STEAM 

activities, students are required to work together.  “As members of a group, they appreciate 

interdependence and cooperation, commit to needed roles and responsibilities, and are 

conscientious about contributing. They also negotiate respectfully and follow through on plans, 

strategies, and actions as they share resources, time, and spaces for collaborative projects 

(Collaborating, n.d.).  Participants in previous workshops can appreciate how vital 

communication and collaboration skills are in STEAM activities. 

In Core Competency Personal/Social students are expected to build relationships with 

diverse groups.  They are responsible for resolving conflict respectfully and appreciate 

differences of opinions.  STEAM activities emphasize the need for a safe and respectful 

environment where all voices can be heard and “everyone has something to contribute” (Social 

Awareness & Responsibility, n.d.). 

STEAM is also present in Core Competency Thinking.  This competency is broken into 

two subcategories of Creative Thinking, and Critical and Reflective Thinking.  “Creative 

Thinking involves the generation of ideas and concepts that are novel and innovative in the 

context in which they are generated, reflection on their value to the individual or others, and the 

development of chosen ideas and concepts from thought to reality. 

“People who think creatively are curious and open-minded, have a sense of wonder 

and joy in learning, demonstrate a willingness to think divergently, and are 

comfortable with complexity. A creative thinker reflects on existing ideas and 
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concepts; uses imagination, inventiveness, resourcefulness, and flexibility; and is 

willing to take risks to go beyond existing knowledge” (Creative Thinking, n.d.). 

Critical and Reflective Thinking requires students to examine the thinking and performance of 

themselves and others.  From these examinations they can make judgements based on reason.  

Critical thinkers “are analytical and investigative, willing to question and challenge their own 

thoughts, ideas, and assumptions and challenge those of others. They reflect on the information 

they receive through observation, experience, and other forms of communication to solve 

problems, design products, understand events, and address issues” (Critical Thinking & 

Reflective Thinking, n.d.).  As our students experience and analyze their work during current and 

past STEAM activities, they are continuously building on their critical and reflective thinking 

skills.  As you can see STEAM is at the center of our curricular Core Competencies.  Educators 

and especially elementary educators see the value in STEAM but are at a loss of where to start 

(Jamil, 2017).   

Another addition to the new curriculum is the introduction of ADST (Applied Design, 

Skills and Technology) for all grades K-12.  ADST recognizes the need to incorporate 

computational thinking and technology in all education. “The ability to design, make, acquire 

and apply skills and technologies is important in the world today and key in education of citizens 

for the future” (BC’s New Curriculum., n.d.).   

Education in BC is changing.  There is recognition from the Ministry that deep learning is 

important.  As we prepare students for their future the goal is to get them engaged in their 

learning.  The world is increasingly tech-dependent, and BC’s Ministry of Education recognizes 

that there is a need to teach technical skills.  The Ministry is acknowledging the value of making 

and doing as a means of student engagement.  The ADST technical skills are new to many 
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teachers and especially new to most elementary teachers.  It is not going to be an easy transition, 

but it is necessary.   

Adding Art to STE(A)M 

Reflective of the opinions of the OECD and BC’s Ministry of education the approach of 

STEM is changing.  In recent years there has been a push for integration of the different STEM 

fields by including Arts.  Integrating the fields and looking at connections between them presents 

a wider scope and more innovation problem solving (Ozkan, 2011).  Arts allows for creativity 

and a wide range of application (Braund, 2019; Costantino, 2018; Ozkan, 2019; Sochacka, 

Guyotte, & Walther, 2016).  Stimulating creativity in learners helps them delve more deeply into 

their learning and makes the process more interesting and relevant to them (Madden, 2013; 

Ozkan, 2011).  Creativity is also necessary in STEM subjects for new perspectives and 

hypotheses.  It is creativity that encourages new ways of looking at data (old and new) to find 

solutions to new or persistent problems (Braund, 2019).  There is also a desire for creativity in 

economic competitiveness in the knowledge economy (Braund, 2019; Costantino, 2018; Future 

of Education and Skills, 2018).   

Today’s students need to be engaged in their learning and see the value in their efforts 

(Bevins, 2011; Braund, 2019; Ozkan, 2019).  The STEAM approach to learning uses the arts and 

humanities combined with STEM in research and in the communication of findings (Braund, 

2019).  STEAM encourages students to apply each discipline to learn more deeply, developing 

livelong skills and tools that will last them outside the classroom (Ozkan, 2019).  Students are 

encouraged to experience their learning rather than endure it.  The more students do the more 

deeply they engage.  The STEAM approach fosters creative problem solving and risk taking 

which are essential for innovation (Costantino, 2018).  Students need the freedom to experiment 
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and play with their ideas, and teachers need to be available to guide the process rather than 

dictate it (Costantino, 2018; Ozkan, 2019).  STEAM education enables and encourages 

creativity, and experimentation and hands-on experience is very effective (Bevins, 2011; 

Costantino, 2018; Dewey, 1916; Saltmarsh, 1996; Thuneberg, 2018).  This has led to increased 

numbers of female and minority students entering STEM disciplines (Costantino, 2018; Wang, 

2016).  STEAM education exemplifies the learner traits outlined by the OECD and BC Ministry 

of Education for learners who are problem solvers and deep thinkers.    

Hands-on Learning.  It is important to connect theory and practice.  John Dewey (1932) 

made this point clear when he wrote, “Action of doing on the one hand, and knowledge and 

understanding on the other” (p. 107).  It is through this interface of experience and understanding 

that the deepest learning happens.  There is more evidence that students prefer to learn by means 

of hands-on activities that they see as relevant to the real world (Christensen, 2015).  Mierdel and 

Bogner’s (2018) study, Is Creativity and Hands-On Modeling and Cognitive Learning Gender-

Dependent(?), compared hands-on learning to theoretical learning.  They demonstrated a positive 

correlation between hands-on modeling and increased retention of knowledge.  Evidence also 

supports hands-on learning and modeling as superior when students need to apply practical and 

theoretical knowledge.  Modeling of abstract and theoretical ideas is where the arts component of 

STEAM comes in.  There is a balance between technical expertise and presenting it with an 

artistic perspective.  This is no different than when Niels Bohr presented his theory of the 

workings of an atom in his visually accessible Bohr Model (Braund, 2019).    

Problems with STEAM.  While STEAM is increasing in popularity amongst educators, 

it does have some challenges.  The most immediate problem comes down to concept, or brand 

recognition.  The label STEM has established itself in the public lexicon (Xie, 2015).  The 
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addition of the (A) is confusing.  Beyond the label there are bigger problems.  There is little 

causal evidence that arts are positively affecting the results in non-arts fields (Costantino, 2018).  

Creativity is also messy.  Elementary teachers are the leaders of subject integration (Braund, 

2018), and adding new layers where they have less control or direction can be overwhelming 

(Jamil, 2017).  Assessment is also a challenge, as teachers need to shift their assessment models 

to include assessment of a student’s creativity (Bolden, DeLuca, Kukkonen, Roy, & Wearing, 

2020).  There is also the need for space to work and allow students to engage in the messy 

learning that creativity and experimentation demands.  STEAM, as any education initiative, is at 

the mercy of political and social will.  Educators need to clearly demonstrate the value of 

STEAM as current outcomes have been weak (Braund, 2019; Sizemore, 2010). 

Conclusion 

 STEAM education is the current evolution of the tightly linked classically discrete STEM 

disciplines.  With enrolment declining in STEM disciplines and the need for trained people in 

these fields to support the economic future of nations it is important that we increase these 

numbers.  Arts has opened the door to a wider range of students whose interests and goals are 

different from previous generations.  Creativity adds flexibility and intrigue to these disciplines.  

Arts allows students, educators, and society to think holistically about the challenges facing the 

world and demand innovation.  Their interest in art is their entry point to the world of STEAM.  

Adding an artistic element not only attracts more people to the field but allows STEAM to 

evolve and appeal to a wider population.  STEM disciplines remain largely disconnected from 

each other and teachers of those subjects have difficulty crossing content (Ozkan, 2019).  The 

creativity inherent in STEAM education is necessary for innovation.  Hands-on learning is a 

critical tool of STEAM as it immerses the learner in their subject physically and mentally. The 
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level of engagement and purpose associated with this style of learning is apparent to learners and 

educators alike.  The benefits and interconnectedness are not isolated incidences that can be 

discounted as a passing fad.  While more research and evidence are necessary to empirically 

prove its value, it is also important to clearly explain the rationale for the different experiences to 

both society and politicians.  If this cannot be done, STEAM and all the benefits associated with 

it will be subject to the back-to-basics rhetoric so many other progressive movements have 

succumbed to. 

 The findings of this Literature Review have guided this project design by providing 

context and relevance of STEAM education.  It has demonstrated the positive aspects of 

incorporating STEAM in teaching and has informed the Major Project design in answering the 

Key Question: How will a teacher tool support teacher’s implement STEAM education in their 

classrooms?  The procedures and framework of this project are presented in Chapter 3. 
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Chapter 3 – Procedures and Methods 

Project Description  

 The intent of this project was to create a series of workshops to support the 

implementation of STEAM [Science Technology Engineering Arts and Math] education in 

elementary classrooms grades 4-6.  It was essential that workshops be accessible and provide 

participants with strategies and tools that teachers can directly implement in their classrooms.  

Although there are various websites that cater to STEM [Science Technology Engineering and 

Math] and STEAM at the elementary levels, these sites tend to be collections of one-off crafts 

rather than instruction on curricular implementation.  These resources lack meaningful curricular 

application, assessment models, and teacher coaching.  It is this lack of support for STEAM in 

classrooms which led me to produce this series of workshops to help elementary teachers 

implement STEAM education in their classrooms. 

Meaningful Professional Development  

 This project’s workshop series is meant to serve as an introduction to STEAM education.  

These workshops build familiarity and capacity so elementary educators can effectively 

implement STEAM in their own classrooms.  The purpose of this project is to help teachers who 

are less familiar with STEAM education integrate new teaching practices in their classrooms.  To 

do this, I needed to understand how teachers learn, or more specifically, what makes good Pro-D.  

Initial research on the subject revealed a plethora of information.   Teachers have differing 

backgrounds and are products of their own time, place, and experiences.  Current practice is 

shifting away from memorization of facts to a more balanced approach to teaching where the 

emphasis on understanding content requires teachers to have a deeper understanding of what 

they are teaching and how their students will learn (Garet, et al, 2001).  What is evident is that 
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effective professional development needs to be ongoing and supported (Desimone, Porter, Garet, 

Yoon, & Birman, 2002; Garet, et al, 2001; Little, 1993).  Just like our students, adults learn by 

building on what they know by engaging in the learning and testing their ideas (Darling-

Hammond, 1995; Desimone, et al, 2002; Garet, et al, 2001; Little, 1993).   Therefore, 

professional development should be facilitated by teachers with experience in the content, or 

concepts, being conveyed (Patnam, & Borko, 2000).   

Teachers engaging in professional development need new concepts to be easy launching 

off points that are directly applicable to their classroom practice with clear markers for success 

and room to grow (Darling-Hammond, 1995; Garet, et al, 2001; Patnam, 2000). Following 

Patnam’s (2000) guidance, it is my own experiences which inform my role as an instructor or 

mentor to STEAM education.  My own practice with STEAM education provided the foundation 

for this project.  Furthermore, my own experience suggested that teachers new to STEAM want 

immediately applicable tools they could try in their classroom and be meaningful to their 

students.  Activities and content needed to be easy to understand and scaffolded so that they 

could choose their own level of entry.  This project’s workshop series is meant to serve as an 

introduction to STEAM education.  These workshops build familiarity and capacity so 

elementary educators can effectively implement STEAM in their own classrooms. 

Projected Design 

The project presented in the following chapter is a series of workshops for elementary 

teachers in grades 4-6.  Since one-off in-service workshops are not as useful to teacher 

development or change (Darling-Hammond, 1995; Desimone, et al, 2002; Garet, et al, 2001; 

Little, 1993; Patnam, 2000) these workshops are designed to build on each other.  These 
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workshops focus on building familiarity of STEAM education and teacher capacity in 

implementation that can support them over time.   

The workshops are divided into two separate series.  Series 1 is designed as introductory 

workshops with the intent of building familiarity of STEAM, provide teachers with 

demonstrations and immediate activities they can take back to their classrooms.  Series 2 is 

designed as an in-depth look at STEAM, including the history of hands-on learning, how 

STEAM fits within the BC Curriculum, what STEAM looks like in the classroom, and how to 

apply STEAM across different curriculum.   

This project is intended for elementary teachers.  Workshop activities are directly 

applicable to BC Curriculum.  Activities are scaffolded to ensure gradual and sustained educator 

capacity.   

STEAM in the Curriculum  

As this project has been created to help BC elementary educators implement STEAM in 

their classrooms it is necessary to understand how STEAM fits within the BC Curriculum.  By 

examining the BC curricular Core Competencies: Communicating, Thinking, and 

Personal/Social, workshop attendees see how STEAM education is worthy of a teacher’s time 

and efforts.  By focusing on how the Arts can be applied to other subjects, and how it fits within 

the classic STEM subjects, the workshops demonstrate how STEAM is not something that 

requires discrete attention.   

The Need for Arts 

STEAM (Science Technology Engineering Art and Math) is an evolution of STEM 

(Science Technology Engineering and Math).  Simply put, Arts is now a part of STEM. Before 

we delve too deeply into this topic, we need context.  Arts is the creative element that makes 
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STEM more accessible to a wider audience (Madden, 2013; Ozkan, 2011).  By adding Art to the 

classic STEM subjects, it allows for an individual’s interpretation and representation of 

understanding.  Learners who have a deeper understanding of concepts can transfer their skills to 

other subjects (Herro, (2019); Khine (2019).     

STEAM in the Classroom 

 One of the biggest obstacles for teachers integrating STEAM persists around getting 

started and what it looks like in the classroom (Herro, & Quigley, 2017).  Hands-on experience-

based learning is used for demonstrating STEAM in the classroom.  Workshop participants 

experience STEAM challenges firsthand while being coached through the teacher’s 

responsibilities.  Participants learn about classroom management strategies, curricular 

applications, and assessment methods.  They also learn about scaffolding student skills useful for 

STEAM.  

Putting It All Together   

 Workshop activities are scaffolded to ensure gradual and sustained educator capacity.  

Gradual introduction to STEAM is taken literally in these workshop series.  They have been 

designed to build familiarity and confidence at basic levels before delving deeper into curricular 

applications and assessment.  As such, the workshops have been divided into two separate series.   

Series 1 is a quick introduction to STEAM.  This series is designed for teachers new to 

STEAM.  These workshops introduce teachers to STEAM challenges to build familiarity and 

demonstrate the accessibility of STEAM.  STEAM challenges are used to guide teachers through 

the activity so they get a feel for what it can look like in the classroom as well as their role 

during the challenges.  Participants are presented with a brief understanding and background of 

why STEAM is a worthy of their time and efforts.  This series of workshops are supposed to be 
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fun and exciting with the goal of getting more teachers interested in using STEAM in their 

classrooms.  The end of each workshop is devoted to questions and dialogue.  The intent of 

allowing time for open dialogue is to foster a sense of community within the participant group 

who may work together and support each other as they begin using STEAM within their 

classrooms. 

 Series 2 is designed for teachers familiar with STEAM and are looking for more in-depth 

applications of STEAM in their classrooms.  While these workshops do expect a familiarity with 

STEAM, they do not require participation in the Series 1 workshops.  These workshops are half-

day workshops to allow for time to engage the subject of STEAM.  The workshops delve into the 

history of hands-on learning and see how STEAM fits succinctly into the new BC Curriculum 

and is therefore a valuable use of their time and energy.  These workshops address the challenges 

of scaffolding, student management, and assessment.  Like Series 1, time is devoted to fostering 

a sense of community within the participants’ group.   

 This project offers a series of workshops to help elementary teachers integrate STEAM 

into their classrooms.  I believe that the gradual building of skills framed in the progressions of 

the two series of workshop will do this.  By the end of the workshop series presented in chapter 

4, teachers should have the capacity, confidence, and community to support them bringing 

STEAM to their students. 
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Chapter 4 – Workshop Outline 

The purpose of this chapter is to provide instruction and exemplars for classroom 

teachers.  There is anecdotal evidence that STEAM (Science, Technology, Engineering, Arts and 

Math) is a good thing (Herro, & Quigley, 2017; Harris, & de Bruin, 2018).  BC’s new curriculum 

and educational objectives outlined by the OECD promote teaching to the whole person 

(Curriculum Info, n.d.; Organization for Economic Co-operation and Development, n.d.).  

Hands-on and experiential-based learning is not a new idea (Dewey, J., 1916; Heiland, H., 1993) 

but as the shape and pedagogies of education shift over time, it is necessary to reexamine our 

practice to move beyond tradition or status-quo.  Many teachers continue to view curriculum as 

discrete disciplines of learning (Jamil, 2017).  When new content is introduced, it can be 

overwhelming to teachers who are trying to find the time to cover everything.   

Additionally, science and technical skills are often uncomfortable subjects for elementary 

generalists who do not feel they have the background, tools, or time to do them justice.  The 

world for which we are preparing students is predominated by technology.  The introduction of 

ADST [Applied Design and Skills and Technology] to the curriculum is acknowledging the 

necessity to introduce concepts to help prepare students for their world.   

Importantly, science and technical disciplines are highly engaging subjects for students, 

but they should not come at the cost of other core subjects like reading, writing, and 

mathematics, nor arts.  These should not be mutually exclusive.  Arts is a very open term but at 

its heart is creativity (Braund, 2019; Costantino, 2018; Madden, et al, 2013).  Art brings a lot of 

things to the table, not the least of which is simply adding the perspective that all things are 

connected.  Arts can also be used to facilitate other learning styles and modalities (Braund, 2019; 

Costantino, 2018; Madden, 2013; Oxkan & Umdu Topsakal, 2019; Sochacka, Guyotte, & 



STEAM EDUCATION WORKSHOP DESIGN  27

  

Walther, 2016; Wajngurt, C. 2019).  Creativity is needed in the sciences so that individuals can 

think bigger than the initial question (Madden, et al, 2013).  This is also how we can stimulate 

interest and creativity in our students.   

By introducing arts into the sciences and technical disciplines teachers can help students 

demonstrate their learning and apply what they have learned in ways that are meaningful and 

valuable to them. Making STEAM approachable to elementary teachers is the underlying 

challenge.  In what follows, I have designed several workshops for teachers in grade 4-6 to help 

address this challenge. 

These workshops are set up in two series.  The first series of workshops will be brief 

introductions to STEAM designed to get teachers interested and motivated to try it.  The second 

series will be half-day workshops which will be for those who have an idea and are looking for 

meaningful integration into their classroom teachings. 

The first series consists of two, short, 1-hour 15-minute, in-service style workshops that 

are designed to be a simple and exciting introduction to STEAM.  These could be done after 

school or at professional development events.  Workshop 1 will focus on introducing STEAM to 

intermediate elementary teachers which will include hands-on examples they can take back to 

their classrooms and try immediately.  Workshop 2 will demonstrate how STEAM fits within the 

new BC Curriculum and includes further hands-on examples to use in their classroom.  

Examples for both initial short workshops will be isolated activities that are not overtly cross-

curricular.  The intent of this is to make STEAM fun and attainable.   The goal is to make 

STEAM approachable and accessible for teachers starting out. 

The second series of workshops is designed to be more in-depth.  The third and fourth 

workshops are each half days.  These workshops will go deeper into the background of STEAM 
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and the new BC Curriculum illustrating why STEAM is a valuable use of a teacher’s time and 

energy.  The workshops will address the challenges of scaffolding, student management and 

assessment.  Attendees will also be introduced to ways of integrating cross curricular 

applications in intermediate grades.    Both workshops in the second series will assume that 

attendants are familiar with STEAM in a general sense but will not necessarily require 

attendance of the previous series session.   

Workshop Series Details 

Series One Objectives  

• Introduce STEAM to teachers and provide background to the importance of adding Arts 

to STEM styled or themed activities and lessons. 

• Provide quick and reproducible activities for teachers to try in their classes. 

• Demonstrate activities and provide experience-based hands-on examples.  

Series Two Objectives  

• Reintroduce STEAM with background and rationale. 

• Strategies for scaffolding. 

• Building cooperation and collaborative cultures. 

• Cross-curricular applications and examples. 

• How STEAM fits the New BC Curriculum. 

• Assessment strategies. 

Workshop Series 1-Session 1: STEAM Challenges 

 Outline:  In this workshop, participants will be introduced to the acronym STEAM and 

how the term is used in an educational setting.  This first session is designed to be a quick 

introduction to STEAM and bring familiarity to the term.  The purpose of this workshop is to 
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bring awareness to STEAM education and simple activities for teachers to start trying when they 

get back to their classes.  The workshop is designed for classroom teachers as participants.  

[Special notes for teachers to use when they are with their classes will be presented in italics 

within the presentation like this]. 

Objectives: at the end of this first session participants will: 

• Be familiar with the term STEAM. 

• Understand the background and importance of adding Arts to STEM styled or themed 

activities and lessons. 

• Have the skills and resources to start simple STEAM activities with their classes. 

Materials: Projector, presentation slides, internet connection, printouts of slides, printouts of 

simple STEAM activities, pencils, whiteboard marker and easer, consumable resources for 

introductory STEAM challenge. 

Workshop Duration: 1 hour 15 minutes 

Activity 1: Introduction: (5 min) 

The start of the workshop will consist of an overview of the session including objectives, 

duration, and introductions.  Introductions of trainer and participants to each other create a sense 

of community and familiarity.  Introductions will include name, experience, and what they are 

hoping to get from this workshop.  Each participant will have under a minute to introduce 

themselves.  Following introductions, the instructor will cover any housekeeping items including 

expectations of participants and relevant facility information.   

Activity 2: What is STEAM? (10 min) 

STEAM (Science Technology Engineering Art and Math) is an evolution of STEM 

(Science Technology Engineering and Math).  Simply put, Arts is now a part of STEM. Before 
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we delve too deeply into this topic, we need context.  Arts is the creative element that makes 

STEM more accessible to a wider audience (Madden, 2013; Ozkan, 2011).  By adding Art to the 

classic STEM subjects, it allows for an individual’s interpretation and representation of 

understanding.  Learners who have a deeper understanding of concepts can transfer their skills to 

other subjects (Herro, (2019); Khine (2019).     

Activity 3: STEAM Challenges (35 min) 

At this time, the workshop will transition into entry level engagement of STEAM.  

Acknowledging that STEAM is a much larger concept and should be applied cross-circularly, the 

purpose is to make STEAM less scary and attainable.  To support this, the workshop will 

introduce STEAM Challenges. STEAM Challenges are simple one-off activities.  These 

challenges can be dramatic or constructive in nature, but at their core are the fundamentals of 

problem solving, cooperation, and communication.  Participants will be guided through the 

process of running one of these challenges in their classroom from start to finish.  Materials 

needed for a STEAM Challenge are dependent on the activity; however, a basic supplies list will 

be presented in the next activity.   

 The activity for this STEAM Challenge is a simple tower building challenge.  Before 

explaining the challenge, participants will be split up into groups of 3 or 4, ideally by table 

group.  Each group will receive:  

• 30cm’s of masking tape 

• 2 paper straws 

• 6 craft sticks 

• 4 paperclips 

• 6 latex-free rubber bands 

• 6 sheets of newsprint.   
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Once each group has their supplies the trainer will go over their materials with them before 

proceeding with their instructions.  The supplies they have are all they get.  If they use-up or run-

out of something they will need to figure something else out. 

 This build challenge is simply to build the tallest tower in the allotted time of 10-15 

minutes.  Classroom teachers, this time can be modified in the classroom to decrease the anxiety 

of students or to help coach them through this design process.  For today’s workshop the time 

will remain at 10-15 minutes to keep the workshop on track.   

This is a simple build challenge.  Teams will be competing with one another to build the 

tallest free-standing structure.  Points are scored as follows:  

• 1 points/cm of height for their tower (measured from the bottom to the top)  

• 20 points creative use of materials (using materials in an unexpected and 

interesting way) 

• 40 points teamwork (this is where cooperation and communication are key) 

Teams will have 2 minutes to plan.  During these 2 minutes, participants are expected to 

look at the materials but not build yet.  They should talk together to plan on how they are going 

to build and use their materials.  After the 2 planning minutes are up, participants will be asked if 

they have any question about the challenge.  Once answered, the instructor will announce to the 

group “begin!” and start the timer.  Classroom teachers, as teams begin their builds it can be 

expected that there will be a lot of activity and noise.  Teams generally dive in and franticly start 

constructing.   

During the build, the instructor will circulate.  It is not the instructor’s job to tell teams 

how to build or correct their build.  Their job is to observe.  Observe creative uses of materials 

and how participants are working with each other.  Classroom teachers, the one exception is 
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when a member of a team is not participating.  In this situation they can ask the individual or 

team what is going on.  In a classroom situation the teacher should intervene.  Perhaps the 

individual had hurt feelings, they do not know how to help, or are unsure how to do something.  

This is an in-situ intervention and is necessary for teachers to facilitate.  More details on 

intervention will be addressed in Session 2: Workshop 1. 

At the halfway point, the instructor will tell all teams to “Pause!  Please stop building.”  

The timer will be paused as well.  Teams will be made aware that this is the halfway mark.  At 

this time teams are asked to take a moment to stay where they are and look around the room at 

the other builds.  Often teams are so engaged in their own build that they do not get a chance to 

deviate from their own ideas.  This pause is for a moment of reflection and inspiration.  

Classroom teachers, it is important for teams who are struggling to get new ideas or interesting 

twists on their own design.  Teams are allowed to be inspired by other teams.  If a team sees 

their idea being copied, they should feel good that they had a great idea.  After all, imitation is 

the greatest form of flattery.  Remember, this challenge is supposed to be fun!  After a brief 

minute’s pause, teams will be given the “begin” command and the timer will resume. 

For the remainder of the build the instructor will continue to circulate and observe 

groups.  This is where notes on teamwork and creative use of materials will be made.  Classroom 

teachers, if they use most materials, they will usually get 5-10 points.  When something is truly 

outside the box thinking they get 20 points.  When there are 5 minutes left, they will announce 

“5-minute warning” and do so again for 2-minutes 1-minute, and finally counting down the final 

20 seconds ending with “stop building! All materials down.”   

On the whiteboard or on presenter computer the teams and scoring rubric will be posted.   

 Team A Team B Team C Team D 
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Height /cm     

Creativity use of 

materials / 20 

    

Teamwork /40     

 

The instructor will go from table to table measuring and recording the height of each 

structure giving each team their height score.  Classroom teachers feel free to use a student to 

record scores while you are conducting the measurements.  Next, creativity scores are recorded.  

Classroom teachers, remember this is a purely subjective score and can be used to cushion 

teams that might need a boost.  Finally, teamwork points will be awarded.  The instructor will 

ask teams to discuss their teamwork and write down what they think they deserve.  Classroom 

teachers, this should be done privately but can also be done publicly.  Teams are good judges of 

their cooperation.  After the teams have submitted their teamwork scores the instructor can 

judge teams accordingly with the license to increase or decrease scores as they see fit.  The 

instructor did observe throughout and if the team’s score is reasonable it will helps steer their 

score.  Once all scores are posted on the board, the instructor will tally up the totals and 

announce the winner and distribute prizes. 

Activity 4: Challenge debrief (10 min) 

It is important for the group to discuss the events of the challenge.  Groups need a chance 

to reflect on their work and actions.  The instructor will guide the conversation with questions 

such as: 

• What did you notice? 

• What worked well? 
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• Where was the struggle? 

• What was your biggest success? 

• What surprised you? 

• What could you do better next time, and how? 

Activity 5: Materials (5 min) 

Participants should notice that minimal instruction and guidance was given in the 

previous activity on how their materials work or should be used.  It is important to allow students 

to discover and interpret the materials in their own creative ways.  That is why creativity is a 

factor in the challenge.  The basic materials needed for a STEAM Challenge can vary depending 

upon what you might have on hand.  That said, there are some materials which are handy to have 

around. 

• Tape • Paper Straws • Toothpicks  

• Clay or plasticine • Craft Sticks • Paperclips 

• Paper • String  • Newsprint  

• Cardboard tubes 

(paper towel rolls or 

similar material) 

• Latex-free Rubber 

bands 

• Lego (or other 

familiar building 

material) 

Activity 6: Reflection and Discussion (10 min) 

 As this first workshop comes to a close, the instructor will open the floor to reflections 

and feedback from participants about the session.  The floor will be opened to questions and 

discussion about STEAM and the day’s activities.  The intent of allowing time for open dialogue 

is to foster a sense of community within the participant group who may work together and 

support each other as they begin using STEAM within their classrooms. 
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Workshop Series 1-Session 2: STEAM Challenges 

 Outline:  As the second workshop of this series, participants will be reintroduced to the 

acronym STEAM, then presented with the aspects of BC’s curriculum that encourage STEAM 

education.  The purpose of this workshop is to demonstrate that STEAM is not just another 

frivolous activity that takes away from meaningful curriculum, but rather is another vessel or 

tool to engage students meaningfully in the curriculum. 

Objectives: By the end of this workshop participants will: 

• Be familiar with the term STEAM. 

• Understand how STEAM fits within the BC Curriculum. 

• How STEAM effectively meets the curricular competencies. 

• Have skills and resources to start simple STEAM activities with their classes. 

Materials: Projector, presentation slides, internet connection, printouts of slides, printouts of 

simple STEAM activities, pencils, whiteboard marker and easer, consumable resources for 

STEAM challenge. 

Duration: 1 hour 15 minutes 

Activity 1: Introduction (5 min) 

The start of the workshop will consist of an overview of the session including objectives, 

duration, and introductions.  As with the first workshop, introductions of trainer and participants 

to each other create a sense of community and familiarity.  Introductions will include name, 

experience, and what they are hoping to get from this workshop.  Each participant will have 

under a minute to introduce themselves.  Following introductions, the instructor will cover any 

housekeeping items including expectations of participants and relevant facility information.   
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Activity 2: STEAM- How it fits within the BC Curriculum (10 min) 

 After a brief recap of the acronym STEAM, this activity is to address its place within the 

curriculum.  By looking at the Core Competencies: Communicating, Thinking and 

Personal/Social we can demonstrate where STEAM challenges fit.  Communicating, which 

includes collaboration, is integral in STEAM challenges as teams work together to solve a 

common problem.  Thinking (which includes creative thinking, critical thinking, and reflection), 

is how teams find their solutions and critique their work.  Personal/Social, which includes 

personal and social responsibilities, are how team members are accountable to one another.  

Starting with simply the Core Competencies, STEAM has a place in our classroom instruction 

and is worthy of our time.  Further support for STEAM is also outlined in the BC Curricular 

Overview: 

• “broad instructional and assessment context for the area of learning.” 

• “engage students in authentic tasks that connect learning to the real world.” 

• “Teachers are encouraged to create courses, modules, thematic units or learning 

experiences that go beyond learning area borders to focus on students’ needs and interests 

or local contexts.” 

Activity 3: STEAM Challenges Continued… (35 min) 

In this activity the instructor will provide an accessible model for STEAM integration by 

reintroducing STEAM challenges.  STEAM Challenges are simple one-off activities.  These 

challenges can be dramatic or constructive in nature, but at their core are the fundamentals of 

problem solving, cooperation, and communication.  Participants will be guided through the 

process of running one of these challenges in their classroom from start to finish.   
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The activity for this STEAM Challenge is a simple catapult building challenge.  Before 

explaining the challenge, participants will be split up into groups of 3-4, ideally by table group.   

Each group will receive:  

• 6 latex-free rubber bands 

• 10 craft sticks 

• 8 paper clips 

• Small chunk of plasticine 

• 4 pencils 

• 15 cm tape 

• Marble/whiffle ball (projectile) 

• Bottle cap 

Once each group has their supplies the trainer will go over their materials with them before 

proceeding with their instructions.  The supplies they have are all they get.   

This build challenge is simply to build a device that will shoot their projectile the farthest 

within the allotted time of 10-15 minutes.  Classroom teachers, this time can be modified in the 

classroom to decrease the anxiety of students or to help coach them through this design process.  

For today’s workshop the time will remain at 10-15 minutes to keep the workshop on track.   

This is a simple but more complex build challenge than from workshop 1.  Teams will be 

competing with one another to build device that flings a projectile.  Points are scored as follows:  

• 1 point/cm distance in air for projectile (measured from edge of device to where 

projectile first lands)  

• 20 points creative use of materials (using materials in an unexpected and 

interesting way) 

• 40 points teamwork (this is where cooperation and communication are key) 

Before planning and building.  The instructor will take a moment to talk about failures 

as successes.  It is important to front-load some members that things do not always work out.  It 

is common for teams to be doing well and then have catastrophic failures along the way. 
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Classroom teachers, if you have any personal stories of catastrophic failures, you can use it as 

examples of how things do not always work out and it is not the end of the world.  Knowing that 

there will be ups and downs throughout the design process will help prepare those who struggle 

with failure by normalizing it.   

Teams will have 2 minutes to plan.  Classroom teachers, before this planning stage a 

classroom teacher may need to provide a mini lesson to their class about how catapults work 

and walk students through the different attributes of materials such as flex of wood and springs.  

During these 2 minutes, participants are expected to look at the materials but not build yet.  They 

should talk together to plan how they are going to build and use their materials.  After the 2 

planning minutes are up, participants will be asked if they have any question about the challenge.  

Once answered the instructor will announce to the group “begin!” and start the timer.  The 

instructor should notice a difference in engagement and abilities from participants who were part 

of workshop 1.  Classroom teachers, just like adult participants in this workshop, you will also 

notice a difference in how students engage differently in their STEAM activities once they have 

had experience with it. These members will be more focused and take on various leadership roles 

within their groups.   

During the build, the instructor will circulate as they did in workshop 1 modeling the job 

of observer.  Intervention is targeted and not always equal.  There will be a pause called at the 

half-way point for teams to get inspirations and idea.  After a brief pause, things will continue 

with observations and scrutinization.  When there are 5 minutes left, they will announce “5-

minute warning” and do so again for 2-minutes 1-minute, and finally counting down the final 20 

seconds ending with “stop building! All materials down.” Classroom teachers, it is good to give 

kids a chance to test their designs before scoring and then provide a structured amount of time to 



STEAM EDUCATION WORKSHOP DESIGN  39

  

modify their design if need be.  Alternatively, you can give your students the freedom to test their 

projects as they go, but you might run into the problem of kids being constantly being distracted 

by the doing rather than the design and build.   

The instructor will have teams and scoring on a whiteboard or projected from their 

presentation computer.   

 Team A Team B Team C Team D 

Distance /cm     

Creativity use of 

materials / 20 

    

Teamwork /40     

 

Teams will bring their contraptions to a clear space on the floor.  From a designated line 

teams will in turn have attempts to shoot their projectile as far as they can.  For safety, the area 

needs to be clear of other people.  Distance will be recorded for their longest shot. After distance 

teams will be scored for creativity and teamwork as they were in workshop 1.  Once all scores 

are posted on the board, the instructor tally’s up the totals and announces the winner and 

distribute prizes. 

Activity 4: Challenge debrief and Curricular Extensions (10 min) 

As with all STEAM challenges it is important for the group to discuss the events of the 

challenge.  Groups need a chance to reflect on their work and actions.  The instructor will guide 

the conversation with questions such as: 

• What did you notice? 

• What worked well? 
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• Where was the struggle? 

• What was your biggest success? 

• What surprised you? 

• What could you do better next time, and how? 

Activity 5: Curricular Extensions (5 min) 

Beyond the initial debrief questions, this particular challenge is a good launching off 

point for participants to see how they could expand the challenge into their curricular lessons.  

This specific challenge has numerous extensions.   

• Mathematical: averages, measurements, and addition.   

• Science: simple machines, Newtonian Laws of Motion, as well as the scientific 

method regarding trial and error.   

• ADST: elementary framework could be utilized in the design process.   

• Social Studies: ancient technologies and civilizations.   

Participants should start understanding the value of these challenges. Using STEAM for 

more in-depth curricular planning will be discussed in Series 2: workshop 2. 

Activity 6: Reflection and Discussion (10 min) 

 As this second workshop comes to a close, the instructor will open the floor to reflections 

and feedback from participants about the session.  There will be time for open dialogue and 

community building, but this is also a chance for the instructor to suggest to participants that 

they may wish to attend the second series of workshops which will go deeper into the history of 

STEAM education and how they might start integrating it into their own classrooms beyond 

simple STEAM challenges. 
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Workshop Series 2-Session 1: What is STEAM and How did we get here? 

Outline:  As the first workshop in this longer session series, participants will be 

reintroduced to the acronym STEAM.  They will see how the nature of education has shifted 

over time and experience based hands-on learning has been at the core for longer than we think.  

Participants will look at why the evolution of the term STEM, while still prevalent, needs to 

evolve to suit the needs of our learners today. The purpose of this workshop is to demonstrate 

that STEAM is more than simple crafts and activities; it is a vehicle for cross-curricular learning 

which meets the needs of education today.  Today’s workshop will include background and 

activities that fit meaningfully within the current curriculum and look how teachers might 

include STEAM in their regular classroom teaching.  

Objectives: at the end of this first session participants will: 

• Know the relevance of STEAM education. 

• Understand the background and importance of adding Arts to STEM styled or themed 

activities and lessons. 

• Have the skills and resources to start simple STEAM activities with their classes. 

Materials: Projector, presentation slides, internet connection, printouts of slides, printouts of 

STEAM activities, pencils, note paper, whiteboard marker and easer, consumable resources for 

introductory STEAM challenge. 

Duration: 2 hr 45 min 

Activity 1: Introduction (10 min) 

As with the series 1 workshops, introductions of trainer and participants will be done to 

help create a sense of community and familiarity.  Introductions will include name, experience, 

and what they are hoping to get from this workshop.  Each participant will have under a minute 
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to introduce themselves.  Following introductions, the instructor will cover any housekeeping 

items including expectations of participants and relevant facility information.   

Activity 2: Why STEAM (20 min) 

This is the first workshop of this longer series on STEAM education.  There is an 

assumption that participants have a working knowledge of the terms STEM and STEAM.  Both 

terms will be briefly reintroduced at the beginning of this workshop. 

Science Technology Engineering Arts and Math [STEAM] and is an evolution of the 

more familiar Science Technology Engineering and Math [STEM] discipline.  STEAM is being 

presented as an evolution of STEM education by providing relevant applied learning 

opportunities, high interest content, and fostering student creativity (Ozkan & Umdu Topsakal, 

2019).  It is a catchall title used for hands-on learning focused on making learning relevant to the 

world we live in.   

Hands-on learning has been at the heart of education dating back to the 1800’s.  We can 

track this back to the grandfather of Kindergarten, Friedrich Froebel.  He brought forth the 

notion of learning through play and exploration (Heiland, 1993).  The early 1900’s saw a push 

towards progressive ideas and recognition of hands-on learning once again becoming popular in 

Western education.  In 1916, John Dewey proposed that first-hand (rather than theoretical) 

experience made a greater impact on learning.  He suggested that when actively participating in 

the experience, knowledge is gained by experience and that it was more valuable than theory 

(Dewey, Boydston, Hickman, 1996).   Despite the work of people like Froebel and Dewey, the 

social and political climate gravitated towards a standard post-industrialized model of education.   

STEM became an important factor in western education following the Russian launch of 

Sputnik in 1957.  Western nations did not want to fall behind as international powerhouses and 
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thus invested in STEM subjects with the hope of solidifying their global position (Bybee, 2013; 

Sizemore, 2010; Wissehr, 2011).  Since Canada is so closely related to the US, it is not 

surprising that the impact was felt here. 

The push for STEM subjects created some very interesting changes in how learning 

occurred.  Education was radically different to what the public was used to.  New learning 

materials were developed.  Learning modalities were considered.  Hands-on learning was 

considered better for understanding concepts.  Unfortunately, it was a little too different for 

some.  After the successful space program of the 1960’s critics of the curricular reform became 

more vocal and standardized test results did not support the changes in education (Sizemore, 

2010).  There was a renewed focus on test results and those tests were limited in scope.  This led 

to a collection of facts rather than a demonstration of mastery.  It was a focus on what students 

knew rather than how they knew it (Braund, & Reiss, 2019; Sizemore, 2010; Wissehr, 2011).  

The focus narrowed and the push for excellence created the perception of elitism (Braund, 2019; 

Bybee, 2013).  While the basics were strong, they did not foster creativity or cross-disciplinary 

problem solving (Braund, 2019; Costantino, 2018; Madden, 2013).  People were becoming 

highly specialized but could only apply their knowledge within very limited parameters.   

Today, the STEM subjects are still important.  They are necessary subjects for the world 

we are preparing students for.  Unfortunately, university enrolment in these disciplines is 

declining and there is an unbalanced participation history of Caucasian males (Wajngurt, 2019; 

Xie, 2015).  To bring these subjects into the future we, as educators, need to encourage students 

to participate in these subjects.  While they are intimidating to many, the easy transition is by 

adding an element of the Arts, thus moving from STEM to STEAM. 
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The Arts opens these subjects up by allowing everyone to express their knowledge in 

different ways.  It allows learners to consider their understanding and represent their learning in a 

way that is meaningful to them.  Arts encourages creative thinking.  Creativity is also necessary 

in STEM subjects for new perspectives and hypotheses.  It is creativity that encourages new 

ways of looking at data (old and new) to find solutions to new or persistent problems (Braund, 

2019).   

Students need the freedom to experiment and play with their ideas, and teachers need to 

be available to guide the process rather than dictate it (Costantino, 2018; Ozkan, 2019).  STEAM 

education has been very effective at enabling and encouraging creativity, experimentation and 

hands-on experience (Bevins, 2011; Costantino, 2018; Dewey, 1916; Saltmarsh, 1996; 

Thuneberg, 2018). 

It is necessary for elementary educators to introduce STEAM subjects to students at an 

early stage.  This is often intimidating for teachers who are already uncomfortable with classic 

STEM subjects.  The purpose of this workshop is to look at STEAM with a focus on the Arts 

component to see how we, as classroom educators, can start to make these subjects more 

accessible for everyone.  Maybe even us. 

Activity 3: STEAM in the classroom Hands on (40 min) 

At this time, the workshop will transition to a hands-on activity.  Unlike the STEAM 

challenges used in Series 1 workshops, this activity will be focused on applying STEAM to 

regular classroom curriculum.  This example will be based on the BC Curriculum for grade 5 

Science: Simple Machines. 

 This STEAM activity follows an introductory lesson on simple machines: pulleys, wheel 

and axle, inclined plane, leavers, screw, and wedge.  This activity has participants building a 
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contraption that utilizes 1-6 simple machines.  Classroom teachers, whatever STEAM activity 

students engage in, we want them to be successful.  It is unreasonable to expect students to be 

able to demonstrate knowledge of specific skills if they have no background experience.  Mini 

lessons are ok. Their contraption(s) must move an object from table level to the height of 2 

dictionaries.  Teams may only move the object using simple machines.  The machines can work 

one at a time, or in tandem.  Teams must use at least 1 simple machine.  Bonus points will be 

awarded for each additional simple machine used.  The object in question is a marble and it must 

start in the small paper cup.  Once in the cup, teams may not physically touch the marble. 

Beyond that, it is up to the team. 

Example: teams cannot grab the paper cup and move it by hand up a ramp, but they can pull a 

string attached to the paper cup.  If that string goes around a pulley that counts as 2 machines. 

Each group will receive:  

• 30cm’s of masking tape 

• 6 paper straws 

• 6 craft sticks 

• 4 paperclips 

• 6 latex-free rubber bands 

• 1 paper dixie cup 

• String (1 m) 

•  10 skewers 

• Cardboard sheet 

• Plasticine 
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Once each group has their supplies the trainer will go over their materials with them 

before proceeding with the instructions.  Unlike the simpler STEAM challenges, in this STEAM 

activity supplies are not limited.  Teams are still encouraged to be frugal with supplies, the goal 

is for teams to be successful.  Tape and string are often the materials that teams will need more 

of and it is acceptable to help. 

 This activity is about experimentation and demonstration of understanding.  Classroom 

teachers, time is a consideration for an activity like this and can be modified in the classroom 

into chunks or as a longer activity where the teacher can coach them through this design 

process.  For today’s workshop the time will remain at 15-20 minutes to keep the workshop on 

track.   

In this activity, teams will be competing with one another to build a contraption that will 

move a marble from one level to the next.  Points are scored as follows:  

• 15 points for moving the marble from a lower level to an upper level using a 

simple machine. 

• 20 points/ for every additional simple machine used in the moving of the marble. 

• 40 points/ machinery doing to the work. 

• 50 points teamwork (this is where cooperation and communication are key). 

Teams will have a few minutes of planning time.  This is a more complex activity and 

therefore requires a more robust design phase.  Each team member is expected to draw up their 

design ideas.  Each team member will sketch their own ideas on how they might envision their 

design (2 min).  Classroom teachers, you may want to look at the ADST curriculum to help you 

understand the design phase.  Students may need to be walked through the design process at a 

slower pace, and they may also need lessons on sketching.  More on scaffolding will be discussed 
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later in today’s workshop. After a couple minutes of solo design, teams will share their ideas and 

come up with a new combined design plan (3 minutes).  The purpose of this is to allow all team 

members to contribute to the planning phase.  Participants will look at each other’s design ideas 

and combine them into a final plan.  Once the planning phase is complete and teams have a clear 

design idea and be ready to go.  At the end of the planning phase teams should have a plan which 

will help guide their build.  Teams may now begin their builds. 

The instructor will circulate during the build as they did in the Series 1 STEAM 

challenges.  Teams will pause at the halfway point, as before, and look for inspiration.  The 

instructor will continue to circulate, intervening as needed until the end of the activity. 

Classroom teachers remember to build in testing time for students.  This is a complex 

challenge and things will not work as planned.  After testing, give students a chance to fix or 

modify their contraption before scoring. 

On the whiteboard or on presenter computer the teams and scoring rubric will be posted.   

 Team A Team B Team C Team D 

Raising Marble 

20 

    

Each additional 

simple machine 

used 20 

    

Machine doing 

the work 40 

    

Teamwork 50     
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Following the activity, the instructor will declare a winning team and distribute prizes, 

followed by a 5-minute debriefing dialogue about the activity.  The debrief dialogue should 

focus on how teachers would use this activity in their classroom and other possibilities of 

activities for similar subjects.  Cross-curricular applications and assessment will be discussed in 

Series 2: Workshop 2. 

Activity 4: Scaffolding and Skills (15 min) 

Asking students to explore and represent their knowledge requires a lot of thinking.  If 

there are too many new things (content, materials, group dynamics and base experience), 

students can quickly be overwhelmed.  What skills do kids need scaffolded?  That depends on 

the group.  Students come to us with a wide range of experiences.  Anecdotally I am surprised by 

the number of kids who do not have Lego at home.  The skills they would have learned at home 

by playing with building blocks are transferable when doing build challenges, but if they have 

not had these experiences, we, the educators, need to provide them.  Language arts, and math 

require basic skills in order to for students to be successful.  We cannot expect students to write 

without an understanding of letters, words, and sentence structure.  Students will not be 

successful with addition if they do not know how to count.   

Beginning with simple STEAM challenges is a good starting point to help understand the 

skills kids have.  For younger students and more needy groups, extra scaffolding will be 

necessary.  While you do want students to engage in lots of experimentation, it is not reasonable 

to expect them to know how materials bend, attach or break.  It could be a matter of time for 

students to feel comfortable working together.  The more exposure they have to different 

modalities, the more creative they can be. 
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STEAM education is about getting hands dirty and representing learning.  It is the Arts 

which opens the representation and doing to many forms.  Graphic art, whether simple or 

abstract, can be used to represent learning and ideas in clear and powerful ways.  When Niels 

Bohr drew up his model for the atom, it made a complex idea clear.  For this reason, teaching 

various modalities of art is necessary.  Sketching, painting, sculpting, and constructing are all 

necessary skills to help students represent their learning.  By tying art lessons into content 

lessons such as painting maps, or drawing what they see in experiments, you are laying the 

groundwork for future interpretation.  Technology is also becoming an increasingly useful tool 

when it comes to arts.  Stop-motion animation is a fun artistic medium for storytelling but can 

also be incredibly useful when trying to communicate understanding of learning.   

Knowing where to start and which skills need scaffolding is dependent on the class.  As 

teachers get to know their students and start simple challenges or STEAM lessons, they will 

quickly see which skills are needed and can present their classes with more opportunities for 

direct and indirect instruction. 

5 minutes at the end of this section is available for questions and dialogue. 

-------- 15-minute Break -------- 

Activity 5: STEAM in the classroom Drama (40 min) 

Many, but not all, STEAM challenges require disposable materials.  One way of avoiding 

materials is through drama.  This is a workshop for adult educators.  Performing in front of peers 

can be very nerve racking and/or embarrassing.  Participants are being asked to participate in this 

activity to experience and practice this style of STEAM activity.  Participants who do not wish to 

participate will be given an alternative.  This example lesson is based on the grade 4 science 

curriculum Matter. 
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Teams will create a skit representing how matter takes up space, has mass, and can 

change form.  The skit requires teams to demonstrate their understanding of matter.  Using their 

dramatic skills, they are to create a story of matter as it goes through changes.   

Alternative activity: create a graphic storyboard depiction of how human bodies would 

move through these stages. 

Points are scored as follows:  

• 30 points for demonstrating matter changing form. 

• 15 points for demonstrating matter taking up space. 

• 15 points for demonstrating matter having mass. 

• 50 points teamwork (this is where cooperation and communication are key) 

As with all activities and challenges, teams will have a few minutes of planning time.  

Alternative activity: Each team member should draw their own ideas on how they might envision 

their design or story.  After 2 minutes teams will begin working on their dramatic presentation. 

Just like any STEAM activity, the instructor will circulate.  The exception to dramatic 

activities is that teams cannot see or be inspired by other teams.  Classroom teachers, at the 

halfway point, teams might take a moment to discuss how things are going.  This is a good time 

for teams to reconsider their direction. 

At the end of time, teams will present to the group and be scored as they were in the first 

activity challenge with rubric displayed.  After scoring is complete 5 minutes will be allocated 

for discussion regarding the use of drama in STEAM. 

Activity 6: Social Emotional Pitfalls and Building a Cooperative Community (10 min) 

  As teachers begin to introduce STEAM in their classrooms, they will inevitably run into 

various hiccups around getting kids to work together.  This is not a new problem, but it will be 
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highlighted as students engage in these STEAM activities.  For younger groups, and or groups 

who are more needy, working together can be a challenge. 

 One option for when learners are not working together is to give them tandem tasks that 

will be combined at a later stage.  One example is Lego ® tower building.  Students can 

individually build their towers for height, but then neighbors combine their towers.  They will 

need to choose whose is on the bottom, whose goes on the top, or ideally, they will find the 

strengths and weaknesses of each design and rebuild. 

 Coaching teams to work together is also beneficial to the process.  Often times when 

students are in groups, they do not know how to use all members and be efficient with their time.  

To address this, start by instructing teams during the planning phase, to choose jobs and 

responsibilities for the activity.  It is not about kids dictating this or that but agreeing who is 

doing what job.  This is not a set-in stone agreement, but it gives direction for members of the 

team.  Teachers may also want to provide structured tools for teams before they start their 

activity.  Acknowledge that working together can be hard, and that is expected.  Students should 

know that if they do not know what to do, they need to ask their team how they can help.  If 

teammates see someone withdraw, it is their responsibility to check on them and invite them 

back, knowing that that person is going to be frustrated and confused.   

When members withdraw from activities it is usually for lack of knowing how to help or 

being frustrated.  In the middle of an activity kids are busy and do not always follow the original 

plan.  Things have evolved.  The withdrawn member sees their teammates doing things and they 

do not know what is going on or how to jump in.  It is the responsibility of that person to tell 

their team that they do not know how to help or contribute.  This is normal.  At times, team 

members do not know how to help, even when the plan has not changed.  Their teammates can 



STEAM EDUCATION WORKSHOP DESIGN  52

  

actively offer opportunities for member to do various activities and reengage.  In the end it is up 

to that member to make a choice to rejoin their group.   

 Mental fatigue is also normal in challenges, where team members need a mental break 

from the challenge.  This is not an opportunity to walk the room and interfere with other teams 

but often when things go wrong it is hard for teams to rally and reengage.  This usually occurs 

when things are not going well, their plan has failed, or they have had a catastrophic failure.  

Failures happen.  Things do not work as planned, and sometimes the plan needs to be abandoned.  

How do you keep them going when failure is inevitable? 

 Students should know that failure is more than likely to occur.  Stuff happens.  Before 

every STEAM activity, it is wise to acknowledge the fact that at some point, things will go 

wrong.  Students experienced with STEAM challenges will know this.  It is very important that 

teams avoid blame.  Mistakes and disasters happen.  Reminding students of this before they start 

helps normalize the situation.  It is also good to point out how failure is the best possible learning 

opportunities.  Classroom teachers, if you need a good real-world example of this find a 

compilation video of all the SpaceX rocket failures. Great Idea!! 

Activity 7: Reflection and Discussion (15mins) 

 As this workshop comes to a close, the instructor will open the floor to reflections and 

feedback from participants about the session.  The floor will be opened to questions and 

discussion about STEAM and the day’s activities.  The intent of allowing time for open dialogue 

is to foster a sense of community within the participant group who may work together and 

support each other as they begin using STEAM within their classrooms. 
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Workshop Series 2-Session 2: How STEAM fits within the BC Curriculum? 

Outline:  This is the last planned workshop for this series.  This workshop will be about 

making participants aware of how STEAM fits within the BC Curriculum.  This workshop will 

delve into the new curriculum, its core competencies as well as subjects.  Participants will 

understand the depths to which STEAM applies within the BC Curriculum and look at ways of 

adapting lessons and units to fit STEAM in their practice. 

Objectives: at the end of this first session participants will be able to 

• Understand how STEAM fits in BC Curriculum. 

• Learn ways to insert STEAM into classroom units and lessons. 

• Understand different ways of demonstrating knowledge. 

• Be comfortable and confident implementing STEAM within their classrooms. 

• Establish a learning community of educators dedicated to STEAM education. 

Materials: Projector, presentation slides, internet connection, printouts of slides, printouts of 

simple STEAM activity, pencils, paper for note taking, whiteboard marker and easer. 

Duration: 2 hr 45 min 

Activity 1: Introduction: (10min) 

As with the previous workshops, introductions of trainer and participants to each other 

create a sense of community and familiarity.  Introductions will include name, experience, and 

what they have tried recently which has worked well not necessarily STEAM related.  Each 

participant will have under a minute to introduce themselves.  Following introductions, the 

instructor will cover any housekeeping items including expectations of participants and relevant 

facility information.   

Activity 2: STEAM in the Curriculum (20 mins) 
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This is the second workshop of this longer series on STEAM education.  At this time 

participants should be familiar with the background of STEAM and how it has come into being.  

Today we will look at how STEAM is more than a gimmick and is worthy of recognition and 

time allocated to it.  Education has been changing as we look to the future.  In BC we have 

recently seen a major rewrite.  Change not isolated to BC, changes are being felt around the 

world.  The 2018 OECD position paper The Future of Education and Skills: Education 2030 

states, “students will need to develop curiosity, imagination, resilience and self-

regulation…Education can equip learners with agency and a sense of purpose, and the 

competencies they need, to shape their own lives and contribute to the lives of others” (p. 2). 

Between 2012 and 2015 British Columbia’s Ministry of Education completely rewrote 

the public-school curriculum.  The goal was to focus on “literacy and numeracy, while 

supporting deeper learning” (New Curriculum Info, n.d., para. 2).  The foundations of education 

are still there in literacy and numeracy, but the additional focus on deeper learning is interesting.  

Deeper learning is being addressed by what the ministry calls “Core Competencies”.  These are 

“sets of intellectual, personal, and social and emotional proficiencies that all students need in 

order to engage in deep, lifelong learning…Students develop Core Competencies when they are 

engaged in the ‘doing’” (Core Competencies, n.d., para. 1&2).  Another addition to the new 

curriculum is the introduction of ADST (Applied Design, Skills and Technology) for all grades 

K-12.  ADST recognizes the need to incorporate computational thinking and technology in all 

education. “The ability to design, make, acquire and apply skills and technologies is important in 

the world today and key in education of citizens for the future” (BC’s New Curriculum., n.d.).   

The curricular Core Competencies are Communicating, Thinking and Social/Personal.  

The Core Competency of Communicating acknowledges the importance of students being able to 



STEAM EDUCATION WORKSHOP DESIGN  55

  

demonstrate their understanding.  Students are expected to be able to express their ideas clearly 

and can impact audiences in different ways.  Communication comes from the give and take of 

dialogue which can come through multiple modalities and often feature media and technology 

(Communicating, n.d.).   As stated in the Series 1: Workshop 2, this competency is a clear 

illustration of the importance of Art in STEAM. Arts opens up these subjects by allowing 

everyone to express their knowledge in ways that are meaningful them.   

 Collaboration also falls under the umbrella of communication.  Through STEAM 

activities, students are required to work together.  “As members of a group, they appreciate 

interdependence and cooperation, commit to needed roles and responsibilities, and are 

conscientious about contributing. They also negotiate respectfully and follow through on plans, 

strategies, and actions as they share resources, time, and spaces for collaborative projects 

(Collaborating, n.d.).  Participants in previous workshops can appreciate how vital 

communication and collaboration skills are in STEAM activities. 

In Core Competency Personal/Social students are expected to build relationships with 

diverse groups.  They are responsible for resolving conflict respectfully and appreciate 

differences of opinions.  STEAM activities emphasize the need for a safe and respectful 

environment where all voices can be heard and “everyone has something to contribute” (Social 

Awareness & Responsibility, n.d.). 

STEAM is also present in Core Competency Thinking.  This competency is broken into 

two subcategories of Creative Thinking, and Critical and Reflective Thinking.  “Creative 

Thinking involves the generation of ideas and concepts that are novel and innovative in the 

context in which they are generated, reflection on their value to the individual or others, and the 

development of chosen ideas and concepts from thought to reality. 
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“People who think creatively are curious and open-minded, have a sense of wonder and joy in 

learning, demonstrate a willingness to think divergently, and are comfortable with complexity. A 

creative thinker reflects on existing ideas and concepts; uses imagination, inventiveness, 

resourcefulness, and flexibility; and is willing to take risks to go beyond existing knowledge” 

(Creative Thinking, n.d.). 

Critical and Reflective Thinking requires student to examine the thinking and 

performance of themselves and others.  From these examinations they can make judgements 

based on reason.  Critical thinkers “are analytical and investigative, willing to question and 

challenge their own thoughts, ideas, and assumptions and challenge those of others. They reflect 

on the information they receive through observation, experience, and other forms of 

communication to solve problems, design products, understand events, and address issues” 

(Critical Thinking & Reflective Thinking, n.d.).  As our students experience and analyze their 

work during current and past STEAM activities, they are continuously building on their critical 

and reflective thinking skills.  As you can see STEAM is at the center of our curricular Core 

Competencies. 

Finally, we can look at the newest addition to the BC Curriculum-- ADST (Applied 

Design Skills and Technology).  This has been a curricular area, anecdotally speaking, from 

which many elementary teachers shy away.  The ADST curriculum is centered around the idea 

that it “builds on students’ natural curiosity, inventiveness, and desire to create and work in 

practical ways” (Applied Design, Skills and Technologies. (n.d.).  This is a curriculum based on 

fostering skills students will need today and in the future.  ADST is new and unfamiliar to many 

teachers. At elementary levels it knits into many parts of STEAM activities and challenges.  

Applied Design is a design phase similar to the scientific method.  Students are expected to 
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define their problem, generate ideas (brainstorm) possible solutions, prototype their design, test 

it, make it and the present it (share).  This design phase mimics the rushed steps of a STEAM 

challenge.  They can also be integrated into the longer applications of design in other subjects 

including but not limited to Science, Math, and Socials.  Applied Skills and Technologies offers 

students safe experience with tools, materials and technologies with which they can extend their 

capabilities and which will help them complete tasks (Applied Design, Skills and Technologies. 

(n.d.). 

Activity 3: Assessment and Student Reflection (10min) 

At this time, the facilitator will discuss one of the biggest question’s teachers have about 

STEAM activities which is about assessment.  As discussed, when we looked at how STEAM 

fits within the curriculum, STEAM is not necessarily something you need to mark, rather it is a 

way of approaching curriculum and focuses on communicating ideas though the arts lens.  That 

said, getting that communication out can be messy.  Traditionally students who participate in 

STEAM activities would spend time writing a written reflection of the process.  Most teachers 

will know that this will take an abundance of time and that not all students will be successful.  

Whatever final product a student produces from a STEAM activity will be wonderful, and it will 

be an artifact of their experience and learning.  The question is how do we show all the thinking, 

collaborating, and problem solving that happened along the way?  One of the fastest and often 

most engaging way is through digital media.   

Today, teachers are privileged to have a gamut of apps and technologies available to us 

which can be used for the recording of the learning journey.  Photos can be printed, and students 

can quickly record audio or write a reflection to accompany it.   
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Another tool which has proved particularly efficient is video story telling.  Using any 

tablet device, students can create a video commentary as they go.  Each tablet has the ability to 

film or take pictures, but there are other apps such as the Clips® app available on iPads, which 

are very user friendly.  By combining technology and their storytelling skills learned from 

writing, they can film themselves, introduce their challenge/task, record their thoughts, 

successes, failures, and clearly display their finished product.  Editing can be done in class time.  

The final film stands for itself as evidence of their learning.  Did they understand the concept?  

Do they know the hows, or whys something happened?  It will be evident in the film.  At the 

elementary level, students can learn to use technology responsibly.  Students are also more likely 

to share their work with parents, which is always a good thing. 

Activity 4: Looking for STEAM opportunities in units and lessons (30mins) 

 At this time the workshop will transition to a discussion on applying STEAM to 

participants’ upcoming units or lessons.  The intent has been to foster a community of educators.  

Unlike previous workshops, participants will now be given time to work in small groups.  Each 

group should select a subject or unit they want to develop and look at how they might 

incorporate STEAM opportunities for their learners.  As the participants work together, they 

should be mindful of the skills students will need to be successful and whether they need to teach 

them.  Participants will be asked to share out ideas, problems, and questions at the end of this 

activity.  

-------- 15-minute Break -------- 

Activity 5: STEAM challenge redux (50 min) 

At this time, participants will put it all together.  They, as their students would, will 

document their experiences as they compete in a STEAM activity.  Because it is late in the day, 
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this activity will be a quick STEAM challenge.  The challenge is a simple build challenge:  

create a floating platform which will hold the most marbles.  Groups will be given more time for 

this challenge as they are practicing a new skill as they compete. 

Before explaining the challenge, participants will be split up into groups of 3 or 4, ideally by 

table group.   

Each group will receive:  

• 2 Sheets of wax paper or foil 

• 10 craft sticks 

• 8 paper clips 

• Small chunk of plasticine 

• 15 cm tape 

• 6 Paper Straws 

• Small bag of Lego® 

• 1 iPad 

Once each group has their supplies the trainer will go over their materials with them before 

proceeding with their instructions.  The supplies they have are all they get.  Each team will also 

receive an iPad, with the Clips® installed, that they will use to document their build.  Teams are 

expected to practice using the technology as they build to experience what their classroom 

students will be expected to do.  Team videos will need to include an introduction, the design 

process, and build phase.  The video should include their successes and failures and provide their 

final thoughts or results. 

 In this build challenge, participants will simply build a floating vessel that will hold 

marbles.  The build must be completed within the allotted time of 10-15 minutes.  This time can 
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be modified in the classroom to decrease the anxiety of students or to help coach them through 

this design process.  For today’s workshop we will keep the build time capped at 15 minutes.   

 Teams will have 2 minutes to film an introduction to their challenge and record their 

design process.  After planning time is over the facilitator will begin the challenge.  For this 

workshop challenge, the facilitator will circulate helping teams record their process.  There will 

be a bin with water where teams can test the seaworthiness of their vessels, but they will not be 

given marbles to use in their testing.  A pause will be called at the halfway point for teams to 

look around and gain inspiration.  When the challenge comes to an end, teams will be given the 

opportunity to demonstrate their vessel in front of the other groups and document the testing as it 

occurs.  For the sake of time, points will not be awarded for this activity.  The goal for 

participants is simply to gain experience about the design build process while documenting their 

journey.  The final 20 minutes of this activity will be spent with teams editing their videos and 

sharing (if time allows). 

Activity 6: Reflection and Discussion (20 min) 

 As this workshop ends, the instructor will open the floor to reflections and feedback from 

participants about this session and series of workshops.  The floor will be opened to questions 

and discussion about STEAM and the day’s activities.  The intent is to reflect on the time spent 

together.  Some follow up questions to help guide the discussion are: Has a community been 

established?  How confident are they taking STEAM back to their own classrooms?   
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Chapter 5: Conclusion 

Summary 

 The goal of this project was to make grade 4-6 teachers aware of STEAM education, see 

its value within the BC curriculum, and offer suggestions of how to integrate it into their 

classrooms.  As outlined in chapter one, my own experience led me to STEAM and to see its 

merits.  In chapter two, I delved through the history of hands-on learning and the evolution of 

STEM subjects to include the Arts.  Chapter two also identified the changes of education and the 

recent changes to curriculum (in BC) which encompass the STEAM ideals.  Being justified in 

my pedagogy is what led me to my goal.  My goal inspired me to create a series of workshops.   

These workshops are designed to build familiarity and confidence at basic levels before 

delving deeper into curricular applications and assessment.  Workshop activities are scaffolded 

to ensure gradual and sustained educator capacity.  Gradual introduction to STEAM is taken 

literally in these workshop series.  As such, the workshops are divided into two separate series.   

The first series, a low-level entry to STEAM, has participants experiencing simple ways of 

bringing STEAM activities into their classrooms.  The second series delved deeper into the 

various curricular implications of STEAM including scaffolding, student management, and 

assessment. 

Discussion  

 In researching the history of education and seeing how STEAM came to be, has been a 

meaningful educational experience.  This learning journey has provided me with greater 

understanding of the importance of hands-on and experience-based learning in education and has 

justified my intuition and pedagogy.  It is encouraging to see the changes in education as 

outlined by OECD and BC’s Curriculum, and how learning is adapting or evolving.  The current 
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educational trend on deep thinking demonstrates how STEAM tangibly becomes a relevant and 

necessary focus for educators.  STEAM helps encourage all learners.  Introducing students to 

STEAM in elementary grades will create positive associations with learning.  We want our 

learners engaged and excited about learning, and STEAM is a great way to do this. 

 Professional development is necessary to help teachers adapt their instruction.  What is 

clear is that teachers need supports and skills to implement STEAM.  Supports need to be 

ongoing to help foster a learning community of teachers.  One of the issues which comes up is 

the amount of time and space needed to do STEAM well.   

Limitations  

 STEAM education does have an uphill battle distinguishing itself from STEM.  Many 

teachers know STEM and are intimidated by it.  Parents know STEM as it is used constantly as a 

marketing ploy for educational crafts and games for their kids.  Getting people to realize that 

STEAM is worthy of recognition is going to be a challenge. 

 Getting interest in Professional Development workshops is not going to be easy.  

Teachers who have attempted a version of STEM activities in the past will likely choose other 

areas they deem more valuable, and they in-turn will discourage other teachers new to STEAM 

by not attending or making off-handed comments.   

Limiting the workshops focus to grades 4-6 creates a smaller target audience, especially 

in a smaller district.  To get teachers on board with STEAM it cannot be a flash in the pan.  

Creating a movement will take time.  Teacher interest needs to be built within the first year of 

offering the workshops to gain a foothold and build a core of teachers dedicated to implementing 

STEAM.   



STEAM EDUCATION WORKSHOP DESIGN  63

  

STEAM education does have an elephant in the room and that is working space.  Projects 

get messy, and we do need classrooms to remain working spaces.  It is not realistic to believe 

that every school will have a Makerspace or project room where work and resources can be 

stored efficiently allowing for regular lessons to occur. Research into the costs associated with 

these learning spaces and liability in elementary could be an interesting investigation for another 

time. 

Due to time constraints and number of sessions, there are several issues not covered in 

the workshops.  While the workshop does address how STEAM fits within the curriculum, and 

how to use it as a vehicle in various subjects, it does not discuss the blending of cross-curricular 

subjects outside of applying STEAM. This is a complex planning issue but is worthy of future 

workshops.  Another issue not discussed in the workshops is how deal with parents, 

administration, and colleagues.  While many teachers can expect enthusiasm from their learners, 

there is a potential for backlash from colleagues and parents if they do not see the value of 

changing the way a classroom functions and what learning looks like.   

Finally, there is little to no available data regarding the impact of STEAM on leaning and 

what is available is qualitative.  Evidence is simply anecdotal for teachers and educators 

regarding the benefits of STEAM.  Enthusiasm and positive learning attitudes do not necessarily 

equate with better grades.  It would be beneficial to have a quantitative study on the prolonged 

impact of STEAM education. 

Looking Forward 

 To make this project happen there are some steps that need to be taken.  As the first series 

of workshops is designed to be inserted in a Professional Development Day, the first order of 

business is to contact my district Professional Development Coordinator, as well as my on-site 
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Professional Development representative, and inform them of the workshop series and my 

willingness to facilitate.  Presuming an expression of interest, dates and facilities will need to be 

arranged and then the workshops will begin.  Depending on how the initial workshops are 

received, contact will be reestablished, and an offer of the following workshops will be made. 

Future workshops would be largely guided by the needs expressed by the STEAM 

learning community.  Content could include more time dedicated to unit creation and assessment 

for learning.  There could be a greater emphasis on cross-curricular implementation and time 

management.  Workshops could also look at modification of project-based unit’s teachers are 

already using.  Content might also be focused on getting community buy-in from staff and 

families.  Finally, getting more schools and administration interested in STEAM workshops feels 

like a sales pitch for something that does not need branding; it needs acknowledgement.    If 

marketing is required to help teachers be better, that may be a future option. 

Conclusion 

 It is important for educators to see the value of STEAM education and take the time to 

implement it in their teaching.  Teachers are busy and new methods of teaching can be 

intimidating and time-consuming.  By participating in the workshop series presented in chapter 

four, I believe teachers will have the skills and motivation to bring it to their own classrooms and 

have a positive impact their learners. 
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