Hangzhou Normal University Undergraduate Program in
Data Science and Big Data Technology

(For International Students)

I. Training Goals

This major is oriented by the needs of the data industry and is guided by the
technical methods of big data management and statistical analysis. It strives to
achieve the objectives as follows:

Goal 1: Good Chinese language skills and fully understanding the Chinese culture,
policies, and regulations;

Goal 2: Master the basic theory and basic knowledge of the major of data science
and big data technology;

Goal 3: The ability of data collection, storage, processing, analysis, and display;

Goal 4: Be capable of using the knowledge and technology to solve practical
problems in finance, engineering, and related fields;

Goal 5: Developing the ability to master new knowledge and new technology,
problem-solving ability, communication ability, and team cooperation ability;

Goal 6: Be qualified to engage in big data research, big data analysis, big data
application development, big data system development, big data visualization, and big

data decision-making.

I1. Graduate Outcomes

After the professional study, graduates should acquire the following knowledge,
abilities, and qualities:

1. Engineering Knowledge: Have a solid knowledge foundation on natural science,
data science and big data technology, and engineering knowledge, and be able to
apply this knowledge comprehensively to solve complex engineering problems in the
field of data science and big data industry.

2. Problem Analysis: Able to apply the basic principles of natural science and data

science and big data technology to identify, express, and analyze complex engineering



problems in the field of data science and big data technology by literature research to
obtain effective conclusions.

3. Design/Development Solutions: Able to comprehensively use theory and
technical means to design solutions to complex engineering problems in the field of
data science and big data technology, and design systems and units (components) that
meet the needs of information acquisition, transmission, processing or use, etc. And
be able to reflect the sense of innovation in the design process, considering social,
health, safety, legal, cultural and environmental factors.

4. Investigation: Able to study complex engineering problems in the field of data
science and big data technology based on scientific principles and adopting scientific
methods, including designing experiments, analyzing and interpreting data, and
obtaining reasonable and effective conclusions through information synthesis.

5. Modern tools Usage: be able to select, use and develop appropriate resources,
modern engineering tools, and information technology tools for complex engineering
problems in the field of data science and big data technology, including the prediction
and simulation of data science and big data engineering problems, and be able to
understand the limitation.

6. The Engineer and Society: Apply reasoning informed by contextual knowledge
of data science and big data technology to assess societal, health, safety, legal and
cultural issues and the consequent responsibilities relevant to professional engineering
practice and solutions to complex data science and big data technology problems.

7. Environment and Sustainability: Understand and evaluate the sustainability and
impact of professional engineering work in the solution of complex engineering
problems in societal and environmental contexts.

8. Professional Ethics: Have humanities and social science literacy, a sense of
social responsibility, be able to understand and abide by engineering ethics and norms
in data science and big data engineering practice, and perform responsibilities.

9. Individual and Teamwork: Function effectively as an individual, and as a
member or leader in diverse teams and in multidisciplinary settings.

10. Communication: Communicate effectively on complex data science and big
data engineering activities with the engineering community and with society at large,
such as being able to comprehend and write effective reports and design
documentation, make effective presentations, and give and receive clear instructions.

Have a certain international perspective, communicate and exchange in the



cross-cultural context.

11. Project Management: Have project management capabilities, understand the

principles of data science and big data engineering practice project management and

economic decision-making methods, and be able to apply in a multidisciplinary

environment.

12. Lifelong Learning: have the consciousness of independent learning and lifelong

learning, and have the ability to continuously learn and adapt to development.

11 Relation matrix related to training goals, graduate outcomes, and
curriculum system

1. Relation matrix between training objectives and graduate outcomes
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Note: Mark with e in the corresponding cells of the table.

2. Relation matrix between graduate outcomes and curriculum system

(Identified by the correlation degree, the correlation degree between the course and




a graduate outcome is qualitatively estimated according to the support strength of the

course to the corresponding graduate outcome. H refers to the high correlation, M

refers to the moderate correlation, and L refers to the low correlation.)

Course Graduate Outcomes
Course Name
Type 2 (3 (4 |5]6[7|8]9|10]11]12
Starting Education Course L M M M
Elementary Chinese I L H M
Elementary Chinese Listening
i L H M
and Speaking I
Elementary Chinese 1I L H M
Elementary Chinese Listening
and Speaking II L H M
Intermediate Chinese I L H M
Compulsory Intermediate Chinese
Course of Listening and Speaking | L H M
General - ” I
Education Intermediate Chinese L H M
Intermediate Chinese
Listening and Speaking I L H M
Enhanced Guidance on HSK L H M
Chinese Overview [ M| L
Chinese Overview 1l M| L
Chinese Road and Chinese
M| L
Model
Social Practice M| H|M M
Advanced Mathematics M M| M
Basic Linear Algebra M M| M
Courses of -
th Introduction to Computer
) .e . Science M M M M
Discipline
Programming Fundamentals HIM M
Discrete Mathematics M| M
Core Major | A Database Principles HIM M
Courses - - -
Object-Oriented Programming M HIH M
Digital Logic H|M
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IV Disciplinary basic courses and professional core courses

1. Disciplinary basic courses

Advanced Mathematics, Linear Algebra, Introduction to Computer Science,

Programming Fundamentals




2. Professional core courses

Discrete Mathematics, Database Principles, Object-Oriented Programming, Digital
Logic, Operating System, Data Structure, Data Structure Projects, Algorithm Analysis
and Design, Computer Principles, Artificial Intelligence, Mobile Application
Development, Software Engineering, C++ Programming, Computer Networks,
Introduction to Cloud Computing, Network and Information Security,
Human-Computer Interaction and Virtual Reality, Data Mining, Big Data Analysis,
Application and Development of Big Data Technology

V Criteria for professional admission

1. Curriculum requirements for professional admission and the time for
professional classification

Students can obtain admission to study in Data Science and Big Data Technology
when meeting the condition that the courses, which are Introduction to Computer
Science, Programming Fundamentals, and Linear Algebra, should be learned and
achieve 9.5 credits.

Time for professional classification: At the end of the second semester.

2. Curriculum requirements for graduation

Bachelor’s degree can be granted to students whose credits are no less than 56,
which include 14 credits for basic courses of the discipline, 22credits for core major

courses, and 20 credits for practice programs.

VI Length of Schooling, Degree and Credits Requirements for
Graduation

1. Length of Schooling: The length of schooling is four years and no longer than six
years.

2. Degree Conferred: A Bachelor Degree in Engineering in Computer Science.

3. The Graduation Credits: 160

4. Pass HSK (Level 4) with a minimum score of 180,

VII Minimum credits for graduation

The minimum graduation credits for computer science and technology are 160, in
which 40 credits are from general courses, 14 credits are from the basic courses of the
discipline, 64 credits are from core major courses, and 42 credits are from practice
programs.

Under the premise that the students have completed the credits of the general



education courses stipulated by the school, they have completed all the credits of the

approved courses of the major, and the degree courses have met the corresponding

requirements. As long as the total scores meet the graduation and degree requirements

of the corresponding major, they can be granted graduation and corresponding

degrees.

VI The curriculum and distribution of credits

1. Curriculum Structure

The curriculum consists of general education courses and major courses. The

general education courses are related to starting education, Chinese language, Chinese

overview, Chinese road and pattern, and practical programs. And the major courses

consist of basic courses and core major courses.

Table 1: List of the Credit Allocation
Credits Practical Credits
Number ) ) .
. Credit . Credit Ratios
Category Curriculum type of . . Practical .
Credits Ratios . of Practical
Courses Credits
(%) Programs (%)
Starting Education 1 1 0.6
Chinse Language
10 30 18.8
Development
General . ,
. Chinese Overview 2 4 2.5
Education
Chinese Road and
) 1 3 1.9
Chinese Model
Social Practice 1 2 1.3
Basic Courses
of the Required Courses 4 14 8.8 2 1.3
Discipline
Core Major .
Required Courses 19 64 40 225 14.1
Courses
Practical .
Required Courses 5 42 26.3 42 26.3
Programs
Total 46 160 100 66.5 41.6

3. The curriculum and course arrangement

In the tables below, CPA refers to Courses for Professional Admission, CG refers to




Courses for Graduation, and SC refers to Supplementary Courses.

Table 2: Curriculum Setting and Credit Allocation for General Education

(1) General Educational Courses, 40 credits

In-class Hours

. i Notes
Course ID Course Name Credits|| gcqyre| ZPEMeMl | Semester
(Training)
Hours
Hours
* 2N 25 S
221163001 e LS 1 | 16 First
Starting Education
IR DR LR A :
801035011 DAL 4 | 64 First
Elementary Chinese I
MG DE T B
801036011 | Elementary Chinese Listening and Speaking 4 64 First
I
IR DG LA
801037012 PIRCEEE 4 | 64 Second
Elementary Chinese 11
DT T UL
801038012 | Elementary Chinese Listening and Speaking 4 64 Second
1I
*HR PGB SE AT .
801039013 A 4 | 64 Third
Intermediate Chinese I
*H B T Uil
801040013 Intermediate Chinese Listening and 4 64 Third
Speaking I
* b Y B A
801041014 TR 2 | 32 Fourth
Intermediate Chinese 11
R DU I U
801042014 Intermediate Chinese Listening and 2 32 Fourth
Speaking 11
S HSK 5RALH ,
801050111 ?%1 " 2 32 Fifth
Enhanced Guidance on HSK
** Al .
221116001 ) EP.TE%E 2 32 First
Chinese Overview |
** BT
221116002 ) EP.ME 2 32 Second
Chinese Overview II
* B 2K
221161001 FEER S ERAR 3 48 Third

Chinese Road and Chinese Model




In-class Hours
i Notes
Course ID Course Name Credits| | ectyre| ZPEMEMl | Semester
(Training)
Hours
Hours
L RS M
221162001 ) i K% K 2 32 Seventh
Social Practice Program
Table 3: Curriculum Setting and Credit Allocation for Major Courses
(1) Basic Courses of the discipline, 14 credits
In-class Hours Notes
; Experimental
Course ID Course Name Credits Lecture ('IF')rainin ) Semester cpl ¢ S
Hours g AlG]|C
Hours
P =n Iy 2L
224111011 REHE 45 72 0 First N
Advanced Mathematics
*ZEEAREL :
224112011 , 25 40 0 First | v | ¥
Linear Algebra
TEHEEE SR
224113011 Introduction to Computer 2 32 0 First | vV |
Science
L B S .
224114111 TR 5 48 32 First | v | V
Programming Fundamentals
(2) Core Major Courses, 62 credits
In-class Hours Notes
; Experimental
Course ID Course Name Credits Lecture ('IF')raining) Semester cpl ¢ S
Hours Al G| C
Hours
224121011 ) A ) 3 48 0 Second
Discrete Mathematics
* A S P i 2
224122111 i o 4 48 16 Second \
Database Principles
T SR
pasiny | THARREFR 4 32 32 Second
Object-Oriented Programming




A B

224124111 . . 4 64 0 Second
Digital Logic
* A b E \g
224211121 IRAEAZ 3 32 16 Third
Operating System
* A F R 45
224212021 MRS 3 48 0 Third
Data Structure
* A 2% éﬂ: '\‘;" v
224213221 Kbk ”w*z@ 2 0 32 Third
Data Structure Projects
A FEAHT S i
224214121 Algorithm Analysis and 3 48 0 Third
Design
*Al ¥
224215021 AR 3 48 0 Third
Computer Principles
T Ak
224325131 A LEE 2 32 0 Fourth
Artificial Intelligence
*q X £
224221121 LR 3 32 16 | Fourth
Computer Networks
3l ST K
224224121 Mobile Application 4 32 32 Fourth
Development
= E RS
224314031 Introduction to Cloud 1.5 18 6 Fifth
Computing
:I: 1
224311131 it E ) 3 24 24 Fifth
Software Engineering
CHZmfs
224324131 wIE . 2.5 20 20 Fifth
C++ Programming
* A F 2%
224316131 A 4 32 32 Fifth
Data Mining
—
224317131 ﬁé&ﬁﬁ*ﬁ . 4 32 32 Fifth
Big Data Analysis
REHESAN 5K
224326131 | Application and Development 5 40 40 Sixth
of Big Data Technology
P 5515 B a4
224321031 Network and Information 3 24 24 Sixth

Security




224322131

AW 5 R sk

Human-Computer Interaction 3

and Virtual Reality

32

16

Sixth

Table 4. Curriculum Setting and Credit Allocation for Practical Programs

1. Practice Programs, 44 credits

In-class Hours Notes
Course 1D Course Name Credits| | acture Experimental | gemester | C c
(Training) P SC
Hours A G
Hours
15 B HER S
224125311 Information Technology 2 32 Second
Practice
sz 1
224411341 Tealksk ] 20 320 Seventh
Internship1
ALNsES] 2 .
224411342 * 7&, 10 160 Eighth v
Internship1
AR 1
224412341 ex 5 80 Seventh N
Thesis 1
A2 .
224412342 K_I 5 80 Eighth N
Thesis 1

Note: 1. Annotation symbols: Degree Program A, Bilingual Courses*, Independent

Experimental (Training) program 4, Examination Class *.

2. In the table, the supplementary courses and the courses for admission and

graduation are marked with the character V.
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R RPUELR G
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Intermediate Chinese 11

R 0 TR T AT

801042014 , , 2 32 —%
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¢ HSK i 5
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