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Abstract
An increasing number of schools are running STEAM activities, but it can be difficult for
schools to navigate choosing, implementing and supporting such courses. For schools
effectively to implement STEAM activities, it must be clear what constitutes a STEAM
activity, what these activities look like in schools, how they can be supported and which
programs offer the right activities for their students.
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Introduction
With the growing recognition of the importance of STEAM (Science, Technology, Engineering,
Arts and Mathematics) skills for students, there are a plethora of companies, gurus and
programs that are offered and promoted to schools. These programs vary in content,
implementation, resources and length, partly because there are many competing options
for schools looking to implement or improve STEAM programs. While many programs are
engaging and effective at developing skills, not all such activities are developing STEAM
ideas. An increasing number of schools are running STEAM activities, but it can be difficult
for schools to navigate choosing, implementing and supporting such courses.
While these programs all espouse their benefits for students as STEAM activities, it is
impossible to compare or evaluate them without an idea of what defines STEAM. For schools
effectively to implement STEAM activities, it must be clear what constitutes a STEAM activity,
what these activities look like in schools, how they can be supported and which programs
offer the right activities for their students.
What is STEAM?
While any activity that involves practical skills or technology can be marketed as a STEAM
activity, there are essential requirements that make these activities useful for students’
learning beyond the enjoyment of the activity itself. The main criteria are that it is crossdisciplinary, solves problems in a relatable context and focuses on skill development rather
than content.

STEAM is Cross-disciplinary learning
STEAM is cross-disciplinary in that activities and events must draw from and link different
content areas together and not the application of only one. Many activities focus on a
STEAM strand (either Science, Technology, Engineering or Maths), this allows it to be more
easily programmed or organised by a specific area of the school, but without explicit links
to another discipline: it is a practical activity for that subject but not a STEAM activity. These
connections do not need to be exhaustive, as long as they are apparent in the design of the
activity and are clear and meaningful to students. These connections should arise naturally
from the activity as forcing tenuous links between subjects where they do not exist ruins an
activity. Engaging, subject-specific activities are better than dull STEAM activities.
STEAM is problem-solving
STEAM activities involve solving problems and these problems should relate to real-world
issues and needs. Solving problems will give students context for what they are learning and
provide motivation. The problems can be a simplified version of real-world situations or even
contrived to real situations, as long as the ideas and skills required to solve these problems
are the same ones that are needed to complete the original task.
It is also important to note that while they must be problem-focused, they do not necessarily
need to be inquiry or project tasks (though they might be). Inquiry or project tasks are an
essential part of education and are useful in developing students with specific skills, but they
are not inherently a STEAM activity.
STEAM is skills focussed
STEAM activities explicitly focus on developing skills and mindsets that allow students
to understand and solve problems. Activities could cover skills the students have gained
relating to working between different content areas, solving and expressing the solution to
the problem they have faced and understanding the process by which they were able to
complete it.
An important distinction is that activities which focus on teaching a student how to use a
particular piece of equipment or software, even in a relatable context, are merely training a
student how to use that program or technology. A STEAM activity needs to focus on what
skills can be learnt from how the program or technology solves problems.
What can STEAM activities look like in a school?
STEAM activities in schools can be grouped into three main types: events, courses and
integrated content. Ideally, STEAM activities in all three of these areas are present in a school
to provide the opportunity and variety to reach all students. For schools attempting to start
STEAM programs, focusing on one particular area may be beneficial as they each have
different challenges for implementation. Schools may also find that they have one particular
STEAM activity that is quite successful and would like to leverage this into a broader STEAM
program. Tying new types of activities to a successful one can be an excellent way to expand
with lower risk before trying to duplicate or broaden the existing program.
Option 1: Events
STEAM events are stand-alone activities that have the focus of engaging participants through
fun, challenging or exciting content. These events are often conducted to drive interest in
a subject, program or topic. Predominately, events are targeted towards students. Some
examples are STEAM expos, excursions, tours, workshops, competitions, guest speakers and
presentations. Other typical STEAM events can also involve parents or community members
as learners or participants.

STEAM events are commonly developed and run by external groups reducing the burden on
school staff. They can be created at any scale from small student groups through to class,
year group or whole school size. This versatility can reduce the difficulty in timetabling such
activities. STEAM events can also present challenges for a school to implement effectively.
As external groups commonly run events, they come with set content and focus. It is difficult
to modify or alter the content and how it is delivered which means a school must take care
to select providers that offer genuine STEAM events and not merely practical activities.
Option 2: Courses
STEAM courses are defined as activities run over multiple sessions of dedicated class or
extracurricular time, which have a defined curriculum (skills and content) and specific student
outcomes that can be measured. These courses can range in length from a week to an
entire year and are usually run on a class or year group level. These courses come in a range
of different forms from elective classes, such as Stage 5 electives, to compulsory courses,
such as standalone Stage 4 integrated or subject replacement short courses, to voluntary
extracurricular courses such as robotics groups.
Courses have the advantage of being mostly or entirely directed by school staff and, therefore,
these can be made to ensure they are authentic STEAM activities. There is specific time set
aside for the course and the presence of repeated lessons allows for the development of
students’ skills over a much longer continuum than can ever be achieved at an event. The
nonprescriptive nature of the curriculum and time required allows schools to modify both
as required to fit within the school’s timetable. This provides excellent opportunities to allow
students to have meaningful, in-depth STEAM learning experiences.
The freedom and open nature of these courses are also the main barriers to them being
effectively implemented in schools. There is a high burden on schools to plan, prepare
the materials, organise and purchase the equipment and set assessments. Courses require
teacher training and development upon implementation to train teachers in the practical
skills and in the STEAM focus of the unit.
Another barrier to the implementation of these courses in schools is achieving buy-in from
teachers and administrators. These courses will, by their nature, reduce student time for
other areas, either through the reduction in student numbers for other elective classes or
the loss of teaching time for other subjects or activities. This can lead to resentment among
staff and this will reduce the effectiveness of the STEAM course, especially if those teachers
are also required to teach the subject. Effective communication about the aims of a course
and how it will be implemented and strong leadership are the two ways that can reduce this
resentment.
Option 3: Integrated content
STEAM integrated content refers to activities being used within subject courses to deliver
both subject content and create engaging activities for students. These activities can be
within a single course, focusing on teaching subject content through practical problem
solving and linking to other learning, or it could be between or across different courses
(which can involve joint assessment tasks across subjects). Integrating content within a
course can be an activity in a single lesson, or it could form a unit with a course. With any
of these activities, students can gain a much greater appreciation of context and purpose
of the information they are learning by using it to solve a problem in a way that relates their
different learning experiences together.

STEAM education at Barker
Barker offers a range of STEAM activities aiming to engage students and staff across the
school as well as parents and members of the wider school community. The most established
and significant activities are STEAM events. Some of these events include the STEAM festival,
Science and Maths week activities and presentations from guest speakers both in class
and through the Barker Institute. NASA and STEAM tours are offered to students to gain a
broader perspective and experience from around the world.
The Barker Robotics program and Code Club provide opportunities for students to be
involved in extracurricular courses. A dedicated STEAM course for Junior School students has
been running since 2017. In addition, since 2018, Barker has also offered a curriculum STEAM
course for Years 9 and 10 students, the iSTEM elective.
How do you develop STEAM activities?
Amongst several features required to implement successful and lasting STEAM activities in
the school, there are three key requirements to consider including resources, authority and
time.
Requirement 1: Resourcing
The most essential and helpful resourcing that can be provided to STEAM activities is staff.
The success of any new change in a school will hinge on the staff chosen to implement the
change. Staff need to be given the opportunity to perform this role and the responsibility
to achieve it. Both of these are necessary to ensure the staff members are both motivated
and available.
The second resource is space. This includes space in which to undertake the activity and also
space to store and prepare equipment. While schools contain many spaces that could be
used for these activities, an activity cannot be adequately planned, nor will it be an enduring
activity if there is not a reliable space available.
The third required resource is funding. STEAM activities are often by their nature practical
and require resources in the form of consumables, tools and external personnel.
Requirement 2: Authority
To improve a school’s STEAM program, the staff that have been tasked with implementation
must have the authority to enact change. These changes may be small or large, but without
the backing of leadership to empower key staff, changes will not be well implemented and
cannot endure.
School leadership must also provide support for STEAM programs. Change is always
challenging to implement; it must overcome the inertia of established routines and
competing priorities present in a school. To implement change well, support and promotion
of the change must occur to ensure it is embraced by staff. If staff, particularly those that are
helping run it, do not feel that an activity is valuable, then it will not be.
Requirement 3: Time
The last and most valuable resource that can be provided to increase the likelihood of a
successful STEAM activity is time. These activities require significant preparation time due to
their practical nature, complexity and staffing. For a program to be effective and lasting, it
must be reviewed and documented. All activities should have time to be evaluated and to
incorporate changes for future planning.

As STEAM activities are practical, they require materials and equipment to be ordered and
prepared well in advance. Staff need time to become familiar with the material and effectively
to communicate with students to ensure they are developing the desired skills. STEAM is
inherently an activity that involves different parts of the school and there must be time to
collaborate and create activities that authentically and usefully involve different areas.
Lastly, time must be created for students to attend these programs. For some schools, this is
the most challenging aspect of properly supporting STEAM activities.
Conclusion
The essence of any STEAM activity is different areas of learning coming together to develop
skills to solve practical problems. The activities can vary widely and schools looking to implement
or improve these programs should examine what activities they provide from the different area
of events, courses and integrated content. When implementing STEAM activities, it is crucial
to support them well with resources, authority and time. These guidelines will allow schools to
ensure the STEAM activities they offer are worthwhile and productive.
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