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Abstract: In the era of big data, big data technology has been widely applied, and the operation and maintenance of big data
platforms, as a crucial component supporting these applications, has gradually become an indispensable part of enterprise IT
architecture. The demand for talents with big data platform operation and maintenance skills is increasing. For higher vocational
education institutions, how to cultivate big data platform operation and maintenance talents that meet professional requirements
has become an urgent problem to be solved. In order to satisfy the enterprise demand for big data platform operation and
maintenance talents and enhance students' employment competitiveness, this paper discusses the teaching content and teaching
organization practice of the "Big Data Platform Deployment and Operation" course. The course adopts a project-based teaching
mode, integrating the project case of "Ship Shore Power Data Analysis System" into the theoretical knowledge and technical
explanations at various stages of the course. At the same time, it deeply excavates the ideological and political elements of
maritime power and green environmental protection contained in the project, constructs a teaching mode with obvious shipping
characteristics, and improves the quality of talent cultivation.

Keywords: Talent cultivation; Vocational education; Big data technology; Big data platform deployment and operation;
Shipping characteristics.

. abilities. The "Big Data Platform Deployment and Operation"
1. Introduction course integrates the digitization of big data platforms and

In the era of big data, the value of data has become shipping data, aiming to bridge the gap in students'

increasingly prominent, serving as a crucial force driving application abilities in the big data industry. Through projects
innovation and development across various industries [1-2]. based on shipping data on big data platforms, the course
Big data technology plays a pivotal role in the shipping reconstructs t.eachlng content,. 1mp1§ments the Outcome-
industry, leveraging its real-time monitoring and prediction Based Education (OBE) teach%ng PhllOSOPhYa an_d ?dOPtS a
capabilities to optimize ship operations and enhance cargo "three stages, fouf steps" teaching mode. Wth shipping data
tracking and management efficiency, thereby injecting strong as the core, it simulates the design of shipping business
impetus into the sustained development of the industry [3]. platforms, and the project-based teaching modules cover
Firstly, through real-time monitoring and prediction, it assists development, process design, and other aspects. Hierarchical
shipping companies in timely identifying and addressing teaching is implemented to cultivate students' ability to
potential risks. Secondly, refined ship operations and cargo comp.rehensively consider p.latform inﬂuencing factors,
management through big data analysis have improved ensuring data storage security, apa1y51§ efﬁcwn.cy, and
efficiency and service levels. Lastly, it provides business governance norms. At the same time, 1t e.mphasues the
intelligence and decision support, helping shipping Cul'FlVathl’l pf teamwgrk spirit and nqnnatlve awareness,
companies formulate smart strategies to meet market laying a solid foundatlon.for students' lifelong learp1qg and
challenges and propel the entire industry forward [4]. These grO\?vth.' The course consistently adheres to the mission of
aspects collectively drive the continuous improvement of cultivating virtue and talent, focuses on consolidating
intelligence and competitiveness in the shipping industry. Big theoretical foundations, highlights job skills, values practical
data processing platforms and their technologies have become operations, and strives to cultivate high-quality skilled talents
one of the core skills that big data professionals must possess. with patriotic feelings and the spirit of craftsmanship.

The big data platform deployment and operation course not . .
only encogmpasspa series ofgorz skills suchl;s the construction, 2. CU_rrl(_:U I um Framework with
configuration, deployment, monitoring, and optimization of Shipping Characteristics
big data platforms, but also serve as an effective way to e . . ..
en%lance sIt)udents’ practical operation abilities and probl}ém- 2.1. Establishing composite teaching objectives
solving skills [5]. Through in-depth learning and practice, for maritime + big data operations and
students can better adapt to the needs of the big data industry, maintenance
thereby enhancing their employment competitiveness and
career development potential. Therefore, the big data
platform deployment and operation occupy a pivotal position
in the cultivation of higher vocational big data talents,
exerting a profound impact on the comprehensive
improvement of students' overall qualities and professional

Based on the characteristics of big data technology and the
needs of smart shipping, teaching objectives as shown in
Figure 1, are formulated in three dimensions according to the
big data technology professional talent training program and
an analysis of students' learning situations, with a clear focus
on key points and difficulties.
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to various business needs.

platforms.

operation, maintenance, and optimization.

¢ 1. Grasp the mindset of distributed architecture.

+ 2. Be familiar with commonly used components in big data

2. Be proficient in setting up and using different types of

'3.Be proficient in connecting different platforms.

' 4. Be able to comprchensively carry out fully automated

Key Points

o

. Design of platform solutions for different

technology. business types.
' 3, Proficiently master the setup procedures for various 2. Sctup and usage of various types of
© components. platforms.
) i 4. Understand the entire process of shipping business. | | 3. Exccution based on shipping business

i 1. Be able to design different execution platforms according |

Processes.

4. Standardized implementation of

operational workflows.

[ Difficulties J

—

. Design and implementation of offline and

real-time business processes.

(5]

. Data tuning based on business

requirements,

3. Integrated fully automated operation and

maintenance of shipping big data business.

4, Standardized implementation of

operational workflows.

N T e . !
( "\ 1. Cultivate a spirit of patriotism and a sense of national

pride.

2. Possess a teamwork mindset and be able to collaborate

effectively to complete tasks.

3. Exhibit the qualities of a craftsman who strives for

| . _excellence, and possess good professional ethics,

\ _/

Fig.1 The teaching objectives with shipping characteristics

2.2. Integrating shipping big data application
scenarios into teaching content

The teaching content relies on the teaching standards, talent
training programs, and characteristics of the job clusters for
big data technology majors, adapting to the demands of smart
shipping. It fully considers the requirements of the "1+X" Big
Data Governance Certificate and incorporates the knowledge
and skills covered in the "Big Data Application Development”
competition item of vocational college skills competitions. As
shown in Figure 2, the course is driven by typical work tasks
in the maritime industry and is divided into three
interconnected modules with eight projects. The difficulty of
each project increases progressively, and the content

intersects, reflecting a progressive relationship from
knowledge and skill accumulation to comprehensive
application.

Through the reconstruction of the course knowledge
system, referring to the requirements of the "1+X" certificate
and skills competitions, students are guided to design, deploy,
and finally apply platforms based on the needs of the maritime
industry. The deployment module mainly involves setting up
data collection components, data processing components,
data storage components, and full-link data debugging to
gradually establish a big data monitoring system for ship
navigation.

2.3. Adopting OBE + project-based teaching
strategies
Centered on students and guided by course objectives, the
OBE (Outcome-Based Education) teaching philosophy is

implemented, emphasizing the output of learning
outcomes[6]. Real enterprise projects are introduced into the
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classroom, adopting a project-driven teaching strategy with
"three links and four steps." The course breaks down specific
projects into various tasks and integrates them into the "before
class, during class, and after class" links for specific teaching.
Before class, resources are pushed on the learning platform
for students to study autonomously. During class, a four-step
teaching mode of requirements analysis, solution design, task
implementation, and platform optimization is adopted. In the
requirements analysis stage, tasks are introduced to stimulate
students' thinking. In the solution design stage, the key and
difficult points of the task are clarified, and solutions are
formulated. In the task implementation stage, tasks are
completed according to the formulated plan, and outcomes
are produced. In the platform optimization, students' practical
outcomes are summarized and evaluated. After class,
extended tasks are assigned to inspire students to further
explore.

During the teaching process, online and offline continuous
learning is achieved with the help of learning platforms and
online simulation platforms, cultivating students' autonomous
learning abilities. A dual-mentor system involving both
school and enterprise is implemented to lay a solid knowledge
foundation and grasp practical skills. Both on-campus and
oft-campus training bases are developed to expose students to
real jobs and cultivate practical work abilities. Students are
encouraged to collaborate in groups, actively participate in
flipped classrooms, and cultivate critical thinking skills.
Multiple measures are taken to help students grasp key points
and overcome difficulties. Combining course content,
ideological and political elements are cleverly integrated,
enabling simultaneous improvement in professional ethics
and skills.



2.4. Establishing a diversified evaluation
system

A diversified evaluation system is established to
comprehensively evaluate students' knowledge, skills,
practical abilities, and professional ethics. Evaluation
methods include exams, project assessments, and

competitions. Enterprise evaluations are introduced to assess
students' actual work abilities. For mainstream students,
process evaluation and summative evaluation are combined,
with each accounting for 50% of the grade. The focus is
mainly on students' learning outcomes and attitudes,
evaluated through various methods such as classroom Q&A,
practical training (assignments), and final exams. Process

evaluation is conducted based on the teaching tasks of the
course, including attendance (5%), classroom Q&A (10%),
online learning resources (10%), practical training
assignments (20%), and task quizzes (5%), mainly assessing
knowledge understanding and skill mastery. Summative
evaluation mainly assesses the mastery of comprehensive
practical skills in the course. Process evaluation, combined
with ideological and political elements, implements a
feedback mechanism for learning effects. Vocational ability
reports and comprehensive ability evaluations are released to
assess and evaluate the ideological and political education
objectives, enabling continuous tracking and improvement of
the entire learning process and learners' comprehensive
qualities.

Big Data Platform Deployment and Maintenance

(96 Class Hours)

;
i N o ] :
| o P! \

(! | [ L |
! | | 1 }
Project 1: Requirements
} : } ‘ ! Analy(iib } [ Task 1: Ship [ } \
I . Visualization ¢ H ‘
o (! | P — ) [
Cognition | : o P and I I
| | - | |
; ' ; I } I Positioning I } Requirements |
| : P Project 2: Architectural | | } } | analysis }
:l L e ! w
I \ \ [ [
| | | |
! \ I —— | \
| | | |
! I I = I I
| | | : |
| | | 8 - | |
} I } | Project 3: Environment } [ Tas.k z R.e al | \ } \
Shore Power | | LI Preparation | | [+ time Ship \ N [
System | : o | } Tracking { } | }
\ Il \ | \
I | Lo L |
| | | |
I I [ ‘ Soluti ‘
| | | | Olution
| . ;
} | } } Project 4: Deployment } } } } Design }
| : Pl of Basic Components | | | RG : } | }
o | o ! ask 3: |
Ship Dispatch } : } } } } Warning of = i } } }
Practice Database || Deployment ——+ - . Pl Shipping .9’ oo h I
| : o Pl‘O_]eCl", 5 Depl.oyment - Anomalies b } | }
‘ h | } — of Collection | } ] |
‘ ‘ Components ‘ ‘
| | | o N } |
| | | | | |
| | | |
I | | . | I Task I
| | ot 6 | |
| | | Project 6: Deployment | I e
| Portand i | I} ofProcessing Do | Implementati |
| shipping || | Components L Task 4: Ship oo
| system } | } | } | | Traffic Density \ } [
} | : | } | } Analysis } I }
| | | |
| | . | | |
\ } I } } Project 7: Deployment } | | } |
‘ | P of Storage Components | | | ‘ ‘
\ |l D Do | } \
| | | | | |

Application [N } ! } | | | = | } |

| pso ]Lﬁ: /| Application L Lo Task 5: Ship B || Platform |
} Vs | : pp! ] | } —»  Navigation | } | Optimization }
} } : } | Project 8: Monitoring } | Report } } }
| Cen: o] | :

| } | } | of Shl[? Navigation —:—‘ ‘ } |
| l o Big Data | | I |
L ! | a R |

_______ ] e e

Fig.2 The teaching contents integrated shipping big data application scenarios

3. Teaching Practice Integrating
Shipping Characteristics

3.1. The "Three Links and Four Steps"
teaching mode
To adapt to the requirements of blended online and offline
teaching, the teaching process is divided into three links: pre-
class online self-study, in-class task implementation, and
after-class extension and enhancement. During class, a four
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steps teaching mode of requirement analysis, solution design
task implementation and platform optimization is adopted.
Taking the second task, "Real-time Tracking of Ship
Navigation", as an example, this unit requires designing
components of a big data platform and running a project for
real-time tracking of ship trajectories. Functions include
familiarizing with the business, contemplating solutions,
importing projects, and evaluating tasks. The teaching
implementation process is shown in Figure 3.



Student Activities @‘)

A

1. Self-study: Watch videos on the Learning Platform.
2. Online Independent Exploration: Independently explore the digitalization-

related needs of shipping bi online, =

3. Complete the pre-class test.

1.Participate in Games: Understand Different Shipping Business
Requirements and Funetions through Gaming.

2.Brainstorming.

1.Think about the question: How to propose different implementation
plans based on business requirements?

2. Observe: Observe the teacher's demonstration of data loading, data
analysis, and data visnalization,

3.Practical training experience: Experience the design and connection of

big data platforms.

1.Group Discussion: Review the practical training report and conduct
group discussions.
2. Complete Practical Training: Assign tasks reasonably, write code, and
fulfill the mission.
as well as

3. Master: Design schemes, relati between ¢

project import and execution.

1. Peer assessment: Students grade each other
2. Reflective thinking: Optimizing component and project workflow
3 .Mutual learning and assistance:
exchanging doubts
4. Deepening understanding: Enhancing comprehension of classroom

content

1. Complete the homework after class
2. Complete the post-class tests

3. Complete ideol 1and d tasks

Requirements
Analysis

Task
Implementation Task 2:Connect and test different platform components.

Expansion and
Enhancement

Teacher Activities ‘!

1. Publish Video: Publish a video on the Learning
Platform g
2. Assign Preview Task: Contemplate the Key
Challenges and Difficult Points of the Real-time
Ship Trajectory Tracking Project.

3. Release Pre-class Test: Review Test Results
and Adjust Teaching Strategies.

1.0rganize a Game: Organize small games for students, guiding them to
understand the corresponding needs and functions of different shipping
businesses.

2, Initiate a Discussion: What is the basic process for constructing this
shipping business?

1. Post Questions: What are the key difficulties and challenges in

Solution implementing this business, and what are the core components?
Design 2.Demonstration: The teacher runs the business program to display the

business visualization interface.
3.Release Tasks: Release experience tasks.

1. Assign Task
Task 1: Start the corr i
design plan.

platform based on your own

Task 3:Run the task JAR /!

components and observe the operation,

platform

on the corresp

2.Complete Practical Training: Assign tasks reasonably, write code, and

fulfill the mission.

1. Evaluation: Evaluate the completion status of the students
E2 ¥i ize the ¢ istal

made during the

Online posting  discussions, Platform completion process
Optimization 3. Answer questions and clarify doubts

1. Publish homework after class
2. Publish post-class tests

3. Publish ideological and development tasks

Fig.3 The "Three Links and Four Steps" teaching mode

3.2. Granular and diversified resource
application

The course closely aligns with the background of shipping
big data applications, focuses on cultivating technical
application abilities for zero-basis learners, uses teaching
projects as carriers, and designs the knowledge and skill
system and selects teaching content according to the "20/80
Principle". Following the idea of "step-by-step progression
and spiral ascent", it is divided into three modules: platform
design, platform deployment, and platform application, with
each chapter including several job skill training points.

Based on the progressive learning teaching strategy, it aims
to gradually establish students' knowledge system, enhance
their skill level and thinking ability [7]. The teaching content
is divided into multiple levels, each building on the previous
one, unfolding from simple to complex and from shallow to
deep. Through tasks and activities with increasing difficulty
and depth, students continuously challenge their cognitive
and problem-solving abilities. Customized learning resources
can be provided based on students' different ability levels. The
teaching content spans various levels, emphasizing the
integration of knowledge and the cultivation of application
abilities. Through comprehensive learning, students can not
only grasp knowledge points but also apply them to practical
problems, cultivating comprehensive analysis and problem-

solving abilities.

3.3. "Point, Line, and Plane" ideological and
political education in courses

Ideological and political education in curriculum plays a
vital role in higher vocational education, as it helps cultivate
students' comprehensive qualities by integrating ideological
and political education into specialized courses, thereby
enhancing their professional ethics and social responsibility
[8]. Each unit of the course corresponds to an ideological and
political education "point" (theme), which is reflected in the
unit title, runs through the project, and is internalized in
programming practice. With the main "line" of cultivating big
data technology application craftsmen with social
responsibility, national sentiment, and innovative spirit, it
organically integrates ideological and political elements such
as socialist core values and the spirit of the 20th National
Congress, systematically depicting the "plane" of ideological
and political content supply. Combined with the
characteristics of the school, it incorporates the spirit of
navigation and the strategy of marine power into the course
content, guiding students to accurately grasp the
characteristics of shipping demand during social practice,
apply interdisciplinary knowledge systems for innovative
design, and possess comprehensive coordination abilities
after thorough research, cultivating high-skilled talents in



shipping big data who are urgently needed by the country and
have both moral integrity and ability.

3.4. Student learning outcomes

Through the reform of the teaching mode, students have
further consolidated their knowledge reserves in the analysis,
planning, and design of shipping big data platform solutions.
Through comprehensive evaluation, compared with the
previous generation of students, their comprehensive abilities
have improved from an average score of 80 to 91. Teaching
tasks have been completed, teaching objectives have been
achieved, and key and difficult teaching points have been
broken through.

Focusing on teaching projects, a "teacher-student teaching
community" has been established, implementing group
teaching. The adoption of the "three links and four steps"
teaching method won the second prize of provincial teaching
achievements in 2022 and was approved as a provincial
educational reform project and a provincial educational
research project.

The teaching aligns with job requirements, and students
have steadily improved their operational skills in big data
platform construction and equipment installation and
deployment. Students have repeatedly achieved excellent
results, such as first prizes in national vocational college skills
competitions, and the pass rate for the "1+X" big data
governance certificate exam has been 100% for three
consecutive years. Combined with specific project content,
students have a clear understanding of the industry status of
smart transformation of big data and shipping. By extracting
typical application scenarios, students have clarified the
responsibilities of positions such as smart shipping, big data
platform configuration, installation, and operation and
maintenance. Combined with teaching evaluation indicators,
students have enhanced their team collaboration abilities
within and between groups.

4. Conclusion

Based on the characteristics of big data technology and
industry features, the course creates a realistic project
scenario of "smart shipping construction", enabling students
to comprehensively construct and deploy shipping big data
collection, processing, storage, and automated operation and
maintenance, creating a realistic business scenario and
enhancing students' full-link design abilities.

Based on the background of intelligent shipping big data,
the intelligent improvement and development of teaching
resources need to be continuously promoted. During the
teaching process, the course has revealed issues of
insufficient integration. Most platform designs rely more on
experience sharing and lack optimal solution calculations
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based on actual needs. In the future, it is necessary to plan and
integrate digital teaching resources, establish and improve an
intelligent resource platform, and simultaneously build VR
immersive resources through school-enterprise collaboration.
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