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School Background

Beicai Senior High School Affiliated to
Maritime University was founded in
1937. As the only senior high school
featuring and dedicated to “maritime-
based education” in Shanghai, it
focuses on developing a teaching and
learning culture and a specialized
campus that is closely associated with
maritime culture and technology.
Equipped with up-to-date smart
technology and facilities, the school
provides young people aged 15-18
years old with rich opportunities for
person development, various student-
centered activities and an immersive
learning experience.

The school takes a holistic approach
of education that seeks to develop
creative, confident, and independent
learners capable of action in their
professions and in society, true to its
motto of “Nurturing Perseverance and
Building Partnership”. Curating a deep
understanding of maritime culture
and passion for learning, it
encourages students to develop
lifelong skills such as critical thinking,
resilience, collaboration and creativity
and offers a personalized learning
experience to each student, setting
challenging but manageable tasks and
using rewards to build self-esteem.

Nurturing Perseverance. Building Partnership
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The "SAIL" Curriculum

Featuring four key words: Students,
Activity, Intellectual and Linked, the
school offers a student-centered
creative curriculum called SAIL that is
designed to develop knowledge and
crucial skills, such as independence,
collaboration, creativity, questioning
and critical thinking, for students aged
15-18 with a series of courses weaved
through various subjects and
interdisciplinary learning.

SAIL = Students + Activity + Intellectual + Linked

Featured Courses

• Underwater Drone
• Cruise Culture
• Marine Life

Three featured courses co-built by the
school and the Creative Lab:

The SAIL curriculum is selected as part
of the Creative Lab initiative funded
by Shanghai Municipal Education
Commission aimed to foster aspiring,
resilient, collaborative and creative
young talents for the nation in the
21st century.
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Case Study Project | Underwater Drone

Underwater drone is a recommended learning tast in the Curriculum Standards for General
Skills Courses in High Schools released in 2017, which combine rich learning opportunities
fused with interdisciplinary features.

Project Focus

Through PBL (project-based learning), develop subject knowledge and hands-on abilities;

Inspire students to explore deep-sea technology, manned submersibles, seabed resource
surveys, and scientific research.

Subject Links Creative Dispositions

Physics: Balance of force, buoyant force

Mathematics: Material measurement, 
price calculation

D&T: Electronic circuits, sensors

Computer Science: Programming

Interdisciplinary: Design thinking, 
material selection and tool use

Imaginative (playing with possibility, 
making connections)

Inquisitive (questioning and investigating)

Persistent (strong with difficulty)

Collaborative (co-operating appropriately, 
giving and receiving feedback, and sharing 
the product)

Disciplined (crafting and improving)

Age Group

15 – 17 years old
(Senior high school Grade 1 or 2)
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How we learn

Modules Activities Objectives

Module 1
Overall design and 
frame setup

Introduction - Overview of 
underwater drones

Understand the history of 
underwater drones; introduce 
students to the application of 
underwater drones; understand the 
parts that make up an underwater 
drone and their functions

Tool use and safety instructions Tool features and safety education

Sketch of the frame of the 
underwater drone Grouping, design plan, 3D sketches

Frame setup

Frame making and buoyancy test; 
group presentation and 
communication, assessment and 
reflection; summarize methods of 
keeping the frame afloat and stable 
in the water. 

Module 2 
Design and construct a 
power system 

Layout of propellers and working 
mechanism of electric motors

Power and layout of propellers, the 
working mechanism of electric 
motors

Construction of propellers Construction, waterproofing and 
installation of propellers 

Control of propellers 

Selection of power supply and 
cables. Welding and waterproofing. 
Design and connection of propeller 
control circuit. Writing a control 
program

Demonstration, testing, fault 
detection

Measure power and thrust of the 
propellers. Use a multimeter to check 
the circuit and diagnose faults. 
Group presentation, discussion, 
assessment and reflection for design 
optimization.  

Module 3
Build Functional 
modules

Use of temperature sensors
Use of temperature sensors, 
analogue value conversion 
experiment

Build grippers Build grippers (hydraulic or motor-
driven)

Build other functional modules Build other functional modules 
(according to students' needs)

A total of 12 teaching hours required at minimum. 
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How we assess

The assessment has been designed and carried out in a split way: on knowledge and
technical skills, and on creative dispositions such as imagination and collaboration. Both
formative assessments and summative assessments are used.

Example of how knowledge and technical skills are assessed

Assessment 
Areas

Score Table
Assessor Score 

1 2 3

Underwater 
drone
design plan

There is a basic design 
plan in place.

There is a complete 
design plan with 
detailed steps

There is a complete 
design plan with 
detailed steps, which 
are executed as 
planned. 

Self

Peer

Teacher

Building the 
frame of the 
underwater 
drone

The frame is built up 
correctly and the tools 
are used safely

The frame is sturdy 
and does not fall 
apart easily

The space for control 
system and 
functional modules is 
taken into account.

Self

Peer

Teacher

Buoyancy test

The frame gained 
neutral buoyancy and 
stayed upright by 
increasing or decreasing 
the buoyant materials 
and adjusting their place 
on the frame.

Able to figure out 
the quantity of 
buoyant materials by 
applying physics 
knowledge and the 
calculation is close to 
the actual value. 

Designed an easy 
way to adjust the 
balance. Able to 
draw a conclusion on 
the buoyant 
materials position
after testing. 

Self

Peer

Teacher
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Example of how creativity dispositions are assessed

Creative 
dispositions Need to improve Pass Good Excellent Score

Imaginative

Use basic 
brainstorming tasks 
(e.g., idea lists) to 
generate some ideas 
related to a problem 
or challenge.

Generate some 
ideas or 
approaches related 
to a problem or 
challenge using 
provided strategies

Generate multiple 
reasonable ideas or 
approaches related to 
a problem or 
challenge using 
provided strategies, 
such as brainstorming, 
metaphorical thinking, 
or solutions to similar 
problems previously 

Strategically select 
and effectively use 
creative strategies.
Using contrast or 
analogy to form new 
or unique 
connections, making 
the unfamiliar 
questions familiar 
and the familiar 
questions 
intriguingly new. 

Self

Peer

Teacher

Collaborative

Unclear about 
teamwork and one's 
role. Less willing or 
not knowing how to 
contribute. Rarely 
offer feedback and 
have limited 
understanding of 
other's feedback

The division of 
work was roughly 
clear. Willing to 
contribute but 
were not able to 
elaborate on their 
role. Limited 
demonstration of 
team work. Able to 
present and share 
thoughts, though 
not entirely 
effectively.

Clear division of work. 
Effectively contribute. 
Able to explain their 
contributions and put 
reasonable 
expectations upon 
other team members. 
Able to provide good 
feedback to enhance 
team synergy.

Initiative or respond 
effectively to how 
the team co-operate 
together. Offer 
advise to form clear 
division of work. 
Strong contribution 
made to one's role 
and facilicating
others when 
necessary. Confident 
to raise suggestions 
and concerns and 
celebrate each 
other's achievement. 

Self

Peer

Teacher
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Learning Impact

The students understood the significance
of manned submersible projects and
deep-sea transport technologies and
became more interested in exploring
marine resources and scientific research.

They learnt to control underwater drones
through pratice of programming skills
and the mechanisms and use of sensors,
electric motors, and drives, etc.

The craftsmanship spirit, as being patient,
detail-focused and persistent, has been
appreciated through hands-on practice
experience.

The students developed the ability to
identify problems on their own. To design,

build, test, correct and improve the
underwater drones according to the real-
life scenarios. This experience helped them
better prepared for more advanced
engineering and design learning in the
future.

Most of the students were able to and value
the ability to articulate their opinions and
listen to others. By exchanging views with
peers and teachers, who acted as facilitators,
they realized more possibilities and
solutions may arrive. They also came to
understand while daring to question and be
different, they also need to bare the risks
and responsibilities incurred.
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Campus for Creativity

On campus, there is a Maritime Innovation and Laboratory Building with 12 innovation labs.
The school is determined to support fully the growth of young minds through best hardware
facilities. The new lab buildings offer the following spaces.

• Maritime Silk Road Lab
• Resource and Environmental Protection Lab
• Oceanographic and Meteorological Lab
• Ship Bridge Simulator
• Port Operations Lab
• Marine Technology Lab
• Ship Design and Manufacturing Center
• Ship Structure and Function Lab
• Ship Physics Lab
• Maritime Innovation Lab

Serving as the Shanghai Youth Science Education Station, the building provides an excellent
environment in which students develop creative and innovative skills in a maritime context
and beyond.
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The school organizes student exchange
programs every year thanks to the
partnerships with Saint Martin's University
and North Cedar International Academy
of the United States, Oulun Lyseo Upper
Secondary School of Finland, Gymnasium
Grünwald of Germany, and schools in
New Zealand and Ireland, etc.

The school also receives full support of
Shanghai Maritime University and works
with a number of academic and
professional organizations, forming
strong ties and introducing external
resources to further support the learning
journey of our students and the
development of our faculty.

• Shanghai Ocean University
• Hudong Zhonghua Shipbuilding Group
• China Maritime Museum
• Shanghai Maritime Safety 

Administration
• Shanghai Municipal Oceanic Bureau
• Shanghai Maritime Academy
• Polar Research Institute of China
• Yangshan Deepwater Port

Resourcing for Creativity
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For further information please contact:
info@gioct.org or www.gioct.org/contact

The Creative Lab is an initiative by Global Institute of Creative Thinking that seeks to
empower schools to become the right environment for fostering creative dispositions
and teaching for creativity, helping the younger generation to master creative thinking
in order to become future leaders and lifelong learners in the 21st century.

Global Institute 
of Creative Thinking

mailto:info@gioct.org
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