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Essential Support of Implementing STEM in Schools

STEM core team of St. Clare's Girls' School

Based on our experience in the past two years, we have identified the following essential
support for successful implementation of STEM in school.

Leadership as the driver for change

The school has set up a STEM core team comprising the coordinators of all relevant KLAS
(Science, Technology & Mathematics). Teachers in this team are responsible for devising a
school-based curriculum plan and giving suggestions to the school on resources required
(e.g. equipment and facilities needed for the newly renovated STEM room). They also take
the initiative to participate in STEM training and share with their panel members any good
practices. They play a recognizable role in preparing other teachers and exploring possible
and suitable strategies to develop STEM education in the school.

Professional capacity
Building capacity with an external agent

Frontline teachers are busily occupied by daily teaching and administrative work, they
may not have the time and knowledge to develop a new curriculum. Hence, support from
external organization is essential to solve this fundamental problem. Through joining this
University Support Scheme, we received professional advice on developing the STEM
activities and assessment tools.

In phase | of the project, S2 students were required to design and make a device
that can solve daily problems of the elderly. They had to imagine the life of an elderly,
identify the possible problems and then give suggestions. This open-ended topic had
aroused the concerns of students towards the elderly and enhanced their creativity and
problem-solving skills. However, it was evaluated that the linkage with the existing
Science / Maths / Technology curriculum was not strong and no assessment of their
subject knowledge was involved. With the advice from EdUHK, the theme for S2 project
in phase Il was revised. Students designed and made a device for taking care of plants.
They had to conduct investigations to identify the necessary conditions for plant growth
or photosynthesis and then make a device to provide an optimal condition for plant
growth. This linked with the IS curriculum on photosynthesis and students had to apply the
knowledge and investigative skills acquired. Mathematical skills were also needed for data
treatment in the project, together with the use of microcontrollers learnt in computer lessons
(an example of application of technology). The project provided an opportunity for students
to integrate the knowledge and skills acquired in all three subject areas.
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Fig.1 Student workshops on the use of microcontrollers
and the construction of smart devices for the elderly
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Other than curriculum design, EQUHK also provided support
in developing teachers' understanding and technological
knowledge required for STEM (Fig.1). A professional
development workshop was conducted for all staff, including
non-STEM teachers. It is recommendable for all teachers to
have a shared vision on the development of STEM in school.
Besides, a workshop on how to lead project was organized
for STEM teachers, to equip them with the essential skills for
guiding students in projects (Fig.2). EAUHK has had closed
communication with the school to update teachers with
useful tools for the projects.




Fig.3 Professional and peer learning community among
teachers

Also in phase 1, teachers once reflected that
it was difficult to gather students to discuss
the projects as it had to be done outside
lesson time. In view of this, in the second
phase, a special timetable arrangement was
implemented so that two afternoons were

Fig.2 Professional development workshops for teachers on the use of freed for STEM project discussion.
microcontrollers and skills in leading students in STEM project

Student workshops on the use of microcontrollers were also
conducted. Helpers from EAUHK also served as mentors in
one of our STEM workshops to assist students to make their
device.

Building capacity for Learning Community

To provide a platform for teachers to share their teaching
experience and good practices, the school has developed
a professional learning community in the past few years.
Teachers were divided into different focus groups (e.g.
STEM Group, LAC Group, etc.) They met regularly to discuss
the problems encountered and shared the good practices
(Fig.3). This could draw on different expertises of teachers
from different disciplines and foster their collaboration. Not
only is teachers' capacity enhanced, it is also beneficial to
the sustainable development of the whole school.
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Student-centered learning climate

While teacher capacity is associated with
the success of STEM education in school,
the learning climate among students also
matters. Developing students to become
self-directed learners has been the major
concern in learning and teaching in our
triennial school plan. Different strategies
have been adopted in all subjects to
develop students to become collaborative,
responsible, inquisitive and proactive.
With the concerted effort of all teachers,
these qualities have been developed in our
students and demonstrated in the STEM
activities. They worked collaboratively to
solve the problems and complete the task;
they were responsible for their learning by
doing research on the topic; they asked
questions and sought help from others when
had difficulties and they took initiative to
learn new knowledge at their own pace.
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Taking the recent STEM project as an example, in designing
smart devices for helping the elderly, different groups of
students had their own ways of collaboration: Some were
good at brainstorming ideas and problem-solving, some were
responsible for the programming of smart functions, whilst
the others helped to build the specific parts of the device.
Since the students were not familiar with the technology for
providing smart functions, certain groups might have initial
unrealistic designs such as voice-recording ring, smart warm
jacket with USB heating plates, or drug box with electronic
screen and robotic arms. The self-directed research helped
the students to understand the actual level of technology
required, which led them to revise their designs to more
realistic ones, using resources that can be provided by the
school.

From their feedback, students liked doing project as it
provided chances for them to learn new knowledge on their
own, such as the application of micro:bit, which would not
be taught in formal curriculum. The project also offered
students opportunity to present their products to the guests
in STEM Project Exhibition (Fig.4) or on Open Day. This
enhanced their soft skills such as strengthening their self-
confidence with people and in their work. The project also
provided them chances to appreciate the work of their
classmates through giving stickers to their favourite groups
(Fig.5). Peer evaluation was carried out through giving
comments and suggestions to neighboring groups (Fig. 6).

Fig.4: STEM Project Exhibition



Fig.5: Each student has chance to appreciate peer work
by putting stickers on their project presentation boards

After all, students' participation and enthusiasm take
a crucial role as well. STEM activities should be more

o@
oY e

diversified and suit the interest and needs of the students.
Generally, girls' interest in robots / electronics may not be as
strong as boys. Rather, they are fond of cooking and making
desserts. In view of this, the S1 project theme was to make
Fig 6: Project feedback form applying PQS strategy for @ device to facilitate cooking preparation (Fig.7). Students
peer evaluation found the experience enjoyable and invaluable as they could
really apply their work in daily life.
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Fig.6 Students' exhibition to showcase their smart cooking devices from their STEM project
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Kwun Tong Maryknoll College
Form 1 Junior Science Project 2018 —2019
Measuring the masses of unknown objects

1. Background: You have learned the working principles of different types of balances in Unit 1
(Using measuring instruments). Different balances are the most suitable in different cases. Taking
one step further, you are expected to challenge yourself, i.e. designing and making measuring
instruments.

2. Grouping: Form a group of 3 members.

3. Task: 3 unknown objects will be given to each group (the masses are between 50 g and 2 kg). Each
group needs to measure the masses of the objects using their own measuring instrument(s).

10% errors are accepted, e.g. a measured value of 108 g to 132 g is acceptable for the actual mass
of 120 g.
4. Details:
- some standard masses of 10 g, 20 g, 50 g, 100 g, 500 g and 1 kg will be provided
- using simple materials
- minimizing the cost of buying materials
- there are no limits on the dimension or mass of your measuring instrument(s)
5. Each group must submit your measuring instrument(s) and a report including:
- the design of your measuring instrument(s)
- the working principles of your measuring instrument(s)
- the materials used
- the steps of making the measuring instrument(s)
- the difficulties faced during the design and the making of the measuring instrument(s)
- the strategies to tackle the difficulties
- the testing results (including the video of the process of measuring the masses of the
unknown objects)
- the duty list of your group
6.  Hand in the project (hardcopy and softcopy) to your teacher on or before
- -2018 (Day )
7. Marks will be deducted for late submission.
Reference:
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Kwun Tong Maryknoll College
Form 1 Junior Science Project 2018 —2019
Measuring the masses of unknown objects
Assessment rubric
~Performance Marginal / poor (0-4 | Satisfactory/Fair (5-7 Good / excellent Points

Criteria points) points) (8-10 points) awarded
did not apply any applied some applied various
principles in the design;| principles in the principles in the

design; design;
only some minor
problems were some major problems | most major problems
Design and identified; no were identified and | were identified and
modification of | improvement was improved; significantly
design shown; improved;
(Weighting=1.5)
materials: high cost; materials: reasonable
all parts are cost; some parts are | materials: low cost;
environmentally environmentally all parts are
unfriendly friendly environmentally
friendly
Explaining briefly explained some | explained some explained most
theories theories; serious theories; minor theories in detail and
(Weighting=1) | mistakes were found mistakes were found | correctly

normal quality in

low quality in cutting, Lo .| high quality in
P.rod.ucti joining, gluing and cutting, joining, gluing cutting, joining,
(Weighting=1) . and . ’
folding folding gluing and folding

Evidence: some

. Evidence: clear
videos and photos, v

Evidence: missing

Results videos or photos, Accuracy: videos and photos,
(Weighting=3) | Accuracy: over 20% acy: Accuracy: always
sometimes within S o
error within 20% error

20% error

well-structured,

unstructured, obvious
structured, average | good command of

mistakes in use of

Written report English, no or incorrect S;lfcliit;;os:zg :f E;fclii};ocrlles; d
(Weighting=1.5) | conclusion and could - .
not suggest any ways suggested limited way| suggested various
of improvement of improvement _reasonable ways of
improvement

structured, some

unstructured, not fluent
unnecessary pauses | well-structured,

ral presentation . .
Oral prese oM | and major mistakes

(Weighting=1) were frequently found an_d some_minor _ fluent and accurate
mistakes in English
Peer-cvaluation proportionql to the proportiona_l to the proportiona_l to the
(Weighting=1) scores obtained from scores obtained from | scores obtained from
other groups other groups other groups
Total

Points deduction:
Late submission of written report (-5 points per
day)

Note: point awarded = performance point x criteria

weighting (for each criteria item)
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