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[bookmark: _Toc201760866]MỞ ĐẦU
	Học phần "Tiếng Anh dành cho Khoa học Dữ liệu" được xây dựng nhằm trang bị cho người học những kỹ năng tiếng Anh cần thiết để làm việc hiệu quả trong lĩnh vực Khoa học Dữ liệu, bao gồm đọc hiểu tài liệu chuyên ngành, viết báo cáo phân tích, thuyết trình kết quả nghiên cứu và giao tiếp trong môi trường quốc tế. 
Tuy nhiên, với nền tảng về khả năng ngoại ngữ khác nhau của sinh viên, việc học nội dung học thuật bằng tiếng Anh là một thách thức lớn, nhất là khi thời lượng phân bổ là khoảng 3 tiết/ tuần. Vì vậy, thông qua 03 khóa dạy (K67, 68 và 69), giảng viên đã tiến hành tổng hợp tài liệu lấy căn cứ là đề cương học phần môn học xây dựng giáo trình, bài tập và bộ đề kiểm tra cho học phần.
 Báo cáo trình bày về việc nghiên cứu biên soạn giáo trình với nội dung là tập trung vào giải thích các từ ngữ học thuật, các khái niệm và công nghệ ứng dụng trong Khoa học dữ liệu bằng tiếng Anh. Sinh viên được cung cấp bộ tài liệu hoàn chỉnh để phục vụ việc học và tham khảo sau này. Nội dung giáo trình bao gồm các từ ngữ học thuật thuộc chuyên ngành, các bài đọc hiểu giúp sinh viên phát triển khả năng tư duy ngôn ngữ và phân tích, các bài tập viết để rèn luyện kỹ năng viết báo cáo. Sau mỗi chủ đề, sinh viên được cung cấp các bài tập để tự rèn luyện kỹ năng.


[bookmark: _Toc201760867]NỘI DUNG
1. [bookmark: _Toc201760868]Tổng quan về giáo trình
[bookmark: _Toc201760869]1.1. Đối tượng sử dụng
Tài liệu học tập dành cho sinh viên ngành Khoa học dữ liệu trong học phần “Tiếng anh cho Khoa học dữ liệu”, mã học phần 7080317.
Tài liệu tham khảo cho sinh viên ngành Khoa học dữ liệu nói chung trong tra cứu các thuật ngữ, khái niệm kỹ thuật và có giải thích thuộc về lĩnh vực Khoa học dữ liệu hoặc Công nghệ thông tin.
Tài liệu tham khảo của khối ngành hoặc cho nghiên cứu về lĩnh vực Khoa học dữ liệu nói riêng và Công nghệ thông tin nói chung.
[bookmark: _Toc201760870]1.2. Nguồn tài liệu tham khảo
Giáo trình được tập hợp và biên soạn lại từ 02 nguồn tài liệu chính:
· Thứ nhất, sách “Data Science for Beginners – Comprehensive Guide to Most Important Basics in Data Science” bởi tác giả Alex Campbell viết năm 2021. ISBN: 9798593883094.
Đây là tài liệu chính của giáo trình, bao gồm các bài viết giải thích chi tiết các khái niệm, thuật ngữ và ý nghĩa của Khoa học dữ liệu cũng như các kỹ thuật hay công nghệ liên quan đến Khoa học dữ liệu, ví dụ như Toán và Xác xuất thống kê, Ngôn ngữ lập trình, Kỹ thuật phân loại hay AI – Trí tuệ nhân tạo.
· Thứ 2, danh sách tổng hợp “Data Science Glossary – Industry term” bởi Pramatics Institute, LLC, 2020.
[bookmark: _Toc201760871]1.3. Phân bố thời lượng
	Theo đề cương học phần: trong thời lượng 45 tiết, sinh viên sẽ được học và vận dụng những chủ đề cơ bản nhất của Khoa học dữ liệu, cụ thể như sau: 
	Chủ đề
	Nội dung
	Số tiết

	ENGLISH PROFICIENCY TEST
	3

	Topic 1
	A brief of Data Science and Data Scientist
Introducing the definitions of Data Science, Data Scientist and Data Analysis, related techniques.
	3

	Topic 2
	Data Science Life Cycle
Introducing steps involved in a Data Science Project
	3

	Topic 3
	Pros and Cons of Data Science
Detemine personal benefits and challenges to who will work in the field of Data Science
	6

	Topic 4
	Technical skills required for Data Science
Languages and Skills that a data analysis and a data science should conquer. 
	3

	EXAM B1
	3

	GROUP SURVEY ANNOUNCEMENT
	6

	Topic 5
	Non technical skills required for Data Science
Soft skills like communication, team work, etc that should be practiced.  
	3

	Topic 7
	Algorithms and Statistics
Common mathematical models applied in Data Sciences : Naïve Bayes, Liner Regression, AI or Random Forests
	6

	GROUP SURVEY REPORT
	6

	Topic 8
	Data Science in a sector
Some applications of Data Science in real-world
	3



[bookmark: _Toc201760872]1.4. Cấu trúc bài học và kỹ năng yêu cầu
	Mỗi chủ đề trong bài được chia thành 3 phần:
· Phần 1: Từ vựng (Vocabulary): thống kê những từ hoặc thuật ngữ liên quan đến chủ đề, sinh viên cần xem glossary hoặc tự tìm hiểu nghĩa, ý nghĩa của thuật ngữ đó, cách đọc và đánh vần. Đây là phần sinh viên cần chuẩn bị trước ở nhà.
· Phần 2: Bài đọc (Reading text): bài đọc liên quan đến nội dung của chủ đề, được trình bày một cách ngắn gọn, xúc tích. Sinh viên rèn luyện kĩ năng đọc văn bản, nắm ý chính, tìm kiếm chi tiết, đọc hiểu bài. Trong đó nội dung của bài được trích có chọn lọc từ tài liệu 1.
· Phần 3 – Phát triển kĩ năng (Develop skills): Sinh viên làm các bài tập liên quan đến phần từ vựng và phần bài đọc. 
Về nội dung bài tập, số lượng bài tập sẽ tùy thuộc vào chủ đề, là những dạng bài tập rất quen thuộc trong học tập Ngoại ngữ nói chung và tiếng Anh nói riêng, đây là cũng là các dạng bài thường có trong các bài thi tiếng Anh quy chuẩn, bao gồm:
· Bài tập điền từ (Fill in the blanks)
· Bài tập nối từ (Vocabulary matching)
· Bài tập xác định nhận định đúng sai (True/False)
· Câu trả lời ngắn (Short question answers)
· Bài viết thảo luận (Discussion)
· Ngoài ra, với chủ đề 7, sẽ có thêm bài về trình bày ý tưởng chương trình khi giải quyết bài toán.
Phụ lục 1 trình bày 02 chủ đề tiêu biểu của giáo trình: Topic 4 và Topic 7.
2. [bookmark: _Toc201760873]Bài tập nhóm và bộ đề kiểm tra
[bookmark: _Toc201760874]2.1. Bài tập nhóm
Mục tiêu của bài tập nhóm là rèn luyện cho sinh viên:
- Kỹ năng thu thập dữ liệu thông qua xây dựng một mẫu khảo sát trên MsTeams: Các nhóm tiến hành xác định chủ đề khảo sát và xây dựng mẫu khảo sát bằng tiếng Anh, các thành viên trong lớp đóng vai trò là người được khảo sát
- Kỹ năng xử lý và trình bày dữ liệu: Sau khi hết thời gian khảo sát, nhóm sẽ dựa trên dữ liệu thu thập được và căn cứ vào mục tiêu của phiếu khảo sát để tiến hành xử lý và trình bày dữ liệu dưới dạng các biểu đồ;
- Kỹ năng trình bày văn bản tiếng Anh: Nhóm tiến hành tổng hợp kết quả khảo sát, biểu đồ để viết báo cáo bằng tiếng Anh thể hiện những tìm hiểu của mình;
- Kỹ năng thuyết trình bằng tiếng Anh: nhóm phân công nội dung trình bày lần lượt cho các thành viên trong nhóm đảm bảo – tất cả các thành viên đều được trình bày và hỏi đáp.
- Kỹ năng làm việc nhóm: khả năng làm việc theo phân công và phối hợp làm việc trong phần thực hiện dự án.
Hình 1 là một số dự án các nhóm sinh viên thực hiện và hình 2 là hình ảnh biểu đồ thể hiện trong báo cáo của sinh viên.
[image: A screenshot of a survey
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Hình 1. Chủ đề của các phiếu khảo sát
[image: A close-up of a graph
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Hình 2. Hình ảnh trích từ báo cáo của nhóm sinh viên
[bookmark: _Toc201760875]2.2. Bộ đề kiểm tra
 	Bộ đề kiểm tra bao gồm: 01 đề kiểm tra trình độ ngoại ngữ của sinh viên trước khi bắt đầu học (Phụ lục 2), 04 đề thi kiểm tra giữa với nội dung tập trung trong 04 chủ đề đầu tiên của giáo trình. Các câu hỏi cũng ở các dạng câu hỏi và bài tập sinh viên đã làm trước đó. Ngoài ra, có bổ sung thêm bài đọc dịch để kiểm ra khả năng chuyển sang tiếng Việt của sinh viên.
	Ví dụ về một đề kiểm tra như sau với thời lượng 45 phút:
ENGLISH FOR DATA SCIENCE
MIDTERM 1 2024-2025

Exercise 1: Vocabulary Matching Match the terms in Column A with their correct definitions in Column B. (0.25p each)
	Column A
	Column B

	Data Visualization
	A. A graphical representation of data values using color coding.

	Dashboard
	B. A chart that displays trends over time.

	Histogram
	C. A method used to analyze data points collected over time.

	Scatter Plot
	D. A circular statistical graphic divided into slices.

	Time Series Analysis
	E. The graphical representation of data to aid understanding.

	Bar Chart
	F. A graphical display showing frequency distribution.

	Infographic
	G. A graph representing categorical data with rectangular bars.

	Heatmap
	H. A visual representation combining text, images, and charts.

	Pie Chart
	D. A type of graph used to identify relationships between variables.

	Line Graph
	J. A centralized interface displaying key data insights.


Your answers:
……………………………………………………………………………………
Reading Passage As data science expands into various industries, ethical concerns become increasingly significant. Data privacy is a major issue, as businesses collect and store vast amounts of personal data. Without strong security measures, sensitive information may be vulnerable to breaches.
Bias in AI models is another challenge. If training data contains biases, machine learning models can reinforce discrimination, affecting hiring processes, financial lending, and criminal justice decisions.
The misuse of data also raises ethical questions. Companies may use data in ways customers did not consent to, leading to trust issues. Additionally, data collection from social media and online platforms often occurs without users' full awareness.
To address these issues, organizations must implement transparent policies, ethical AI practices, and regulatory compliance to ensure data is used responsibly.

Exercise 2: Multiple-Choice Questions Read the passage and choose the correct answer. (0.25p each)
1. What is a major ethical concern in data science? 
a) Lack of storage space 
b) Data privacy issues 
c) Faster computing power 
d) Increased job automation
2. Why is bias in AI a problem? 
a) It improves decision-making. 
b) It can lead to unfair discrimination. 
c) It speeds up data processing.
 d) It eliminates human involvement.
3. What is an example of data misuse? 
a) Using customer data for targeted ads without consent. 
b) Encrypting sensitive information. 
c) Using AI for fraud detection. 
d) Applying cybersecurity measures.
4. What is one way to prevent AI bias? 
a) Avoid using machine learning. 
b) Train models on diverse and representative data. 
c) Store less data. 
d) Increase the complexity of algorithms.
5. How can companies protect data privacy? 
a) Ignoring user concerns. 
b) Implementing strong security and transparency policies. 
c) Collecting unlimited data without safeguards. 
d) Selling user data for profit.
Exercise 3: True/False/Not Given Read the passage and mark the statements as True (T), False (F), or Not Given (NG). (0.25p each)
1. AI bias only affects healthcare applications. __
2. Data breaches can expose sensitive user information. __
3. Social media companies always obtain full user consent before collecting data. __
4. Ethical AI practices help ensure responsible use of technology. __
5. Companies should be transparent about how they collect and use data. __
Exercise 4: Fill in the Blanks Fill in the blanks using appropriate words from the passage. (0.25p each)
1. One of the biggest concerns in data science is __________________.
2. If training data contains _______________, AI models can reinforce discrimination.
3. A _______________ occurs when sensitive data is exposed to unauthorized parties.
4. Companies should follow ________________ policies to ensure responsible data use.
5. The misuse of _________________ can lead to ethical concerns and privacy violations.
Exercise 5: Short Answer Questions Answer the following questions in 1–2 sentences. (0.5p each)
1. Why is data privacy a major ethical concern in data science?
…………………………………………………………………………………………………………………………………………………………………………
2. How can AI bias impact decision-making in industries like finance and hiring?
…………………………………………………………………………………………………………………………………………………………………………
3. What are some ways companies can prevent data breaches?
…………………………………………………………………………………………………………………………………………………………………………
4. Why is transparency important in data collection practices?
…………………………………………………………………………………………………………………………………………………………………………
5. How can ethical AI improve trust in data science applications?
…………………………………………………………………………………………………………………………………………………………………………
Exercise 5: Translate the passage into Vietnamese (1.25p )
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………

THE END!



[bookmark: _Toc201760876]KẾT LUẬN
	
Học Ngoại ngữ không chỉ là yêu cầu mà là nhu cầu chung cho toàn xã hội trong bối cảnh hội nhập quốc tế và cách mạng công nghệ. Khoa học dữ liệu là một ngành mới và có xu hướng thay đổi rất nhanh trong thời đại công nghệ số. Vì vậy, việc nắm vững những từ vựng, thuật ngữ và các khái niệm học thuật bằng tiếng Anh thuộc về ngành Khoa học dữ liệu là một kỹ năng rất quan trọng mà sinh viên cần học tập và rèn luyện. 
Một tài liệu học tập thuật ngữ chính thống cho sinh viên sẽ giúp sinh viên có khả năng học và tự học tốt hơn, tránh việc lệ thuộc vào AI hay Google Translate, có thể định hướng sai về ngữ nghĩa của các thuật ngữ quan trọng. Bên cạnh đó, tài liệu cũng cung cấp những kĩ năng về đọc hiểu, kĩ năng ghi nhớ và kĩ năng chiết xuất thông tin – trả lời câu hỏi. Qua đó, giúp sinh viên tự tin hơn trong phần từ vựng và đọc tài liệu – văn bản kĩ thuật.
Bên cạnh đó, giảng viên cũng bổ sung thêm bài thực hành vận dụng kĩ năng thu thập thông tin, kĩ năng xây dựng bản khảo sát, kĩ năng xử lý và trình bày dữ liệu, kĩ năng thuyết trình. Những kĩ năng này tổng hòa với nội dung bài học sẽ đảm bảo cho sinh viên hướng tiếp cận ban đầu về Khoa học dữ liệu thông qua việc học Ngoại ngữ.

.


[bookmark: _Toc201760877]PHỤ LỤC 1
[bookmark: _Toc189869443]TOPIC 4
[bookmark: _Toc189869444]TECHNICAL SKILLS REQUIRED FOR DATA SCIENCE
[bookmark: _Toc189869445]I. Vocabulary
	Word
	Meaning
	Word
	Meaning

	 Leverage
	
	Algorithm
	

	 Collate
	
	 Declare (variables)
	

	Interpret
	
	Initialize
	

	 Visualize
	
	Assign
	

	Frameworks
	
	Logic
	

	Hardcore
	
	Futuristic Events
	

	Boot Camp
	
	Predictive Modeling
	

	Massive Open Online Course (MOOC)
	
	Machine Instructions
	

	Structured Data
	
	Data Set
	

	Unstructured Data
	
	Programming Languages
	



[bookmark: _Toc189869446]II. Reading Text 
If you want to work in the field of data science, or become a data scientist, you need to have some information about different topics mentioned in this chapter. This chapter lists some technical and non-technical skills you should develop if you want to improve in this field.
Technical Skills
As a data scientist, you need to have some technical skills that help you with statistical analysis. You need to learn how to leverage and work with different frameworks and software to mine, collect, process, collate, analyze, interpret and visualize large volumes of data. You need to develop programming skills to perform such activities. An easy way to do this is to ensure you have the necessary academic background. Most data scientists have a Ph.D. or master's degree in engineering, statistics, and computer science. This is the only way to determine if they have the foundation to help them connect with different technical points that are the foundation of the practice. Many schools offer such programs to help people pursue data science.
If you do not want to go through hardcore courses, you can look at options, such as:
· Boot camps
· Massive Open Online courses (MOOC)
These programs help you develop a basic understanding of core data science subjects. These courses also provide some information that is outside of textbook learning. You will be given real-time scenarios and asked to develop models to assess and predict futuristic events. The following are some skills you need to develop.
Understanding Data
Data science is about working with and understanding different types of data. You need to understand and love working with data. The following are some questions you can answer to help you understand whether you love data or not:
· Do you know where you need to collect data from?
· Do you understand and know what data is?
· Have you determined what information you should look at?
· How frequently do you work with data?
· Have you learned how to work with structured and unstructured data?
The most important question you need to answer is whether you love working with data or not. If yes, you need to obtain certifications, so you develop the skills to become a data scientist.
Algorithms
Algorithms are sets of instructions that you write. You can use algorithms to instruct a machine to perform specific functions and tasks. Let us try to write an algorithm using that we will instruct a computer to add two numbers.
1. Identify two variables and declare it to the machine
2. Initialize the variables
3. Ask the user to assign a value to each of these variables
4. Declare another variable to hold the sum of the first two variables
5. Calculate the sum of the first two variables and assign that value to the third variable
You can also use algorithms when you solve puzzles on paper. As a data scientist, you need to understand what algorithms are and how a machine understands them since you work with algorithms to help you analyze data. As a data scientist, you also need to learn how to design different algorithms that perform the necessary functions to help you analyze data. Let us assume you need to key in 10 numbers into the system. You may enter any ten numbers and leave it to the machine to identify the set's third largest number. To do this, you should write an algorithm to help the machine identify the number. As a data scientist, you need to write the necessary logic and develop an algorithm which helps you find the third largest number.
Programming
It is important to learn different languages, such as Java, C++, R, Python, Perl, SQL and other languages. The languages used commonly are R and Python. You can collect, clean, process, organize and analyze the information in the data set which helps you work with unstructured data.
Analytical Tools
Every data scientist needs to learn how to use different analytical tools and understand the use of Software as a Service (SaaS). This understanding will help you obtain some information from the data you have cleaned and processed using different programming languages and tools, such as Hadoop, R, SAS, Spark, Hive and Pig. Different platforms allow you to improve your skills, and you can obtain certifications that will help you move ahead in your career.
Using Unstructured Data
Data scientists need to collect, process, store, manage, clean, understand and analyze the data collected from various sources. Most of these data are not structured, and they can be collected in different forms, such as images, videos, text, emails and other forms. For instance, if you work with a credit company, you need to learn how to use historical data and patterns to assist the company in identifying the customers they can trust. You also need to learn how to collect, process and analyze the data.
[bookmark: _Toc189869447]III. Exercises
[bookmark: _Toc189869448]1. Exercise 1: Matching Vocabulary
Match the words in Column A with their definitions in Column B.
Column A
i. Algorithm
ii. Frameworks
iii. Data Set
iv. Collate
v. Leverage
Column B
A. A structured collection of data used for analysis.
B. A sequence of steps or instructions for solving a problem.
C. To organize and compile data in a systematic manner.
D. Tools, libraries, and software used for data analysis.
E. To use something to its advantage.
[bookmark: _Toc189869449]2. Exercise 2: Fill in the Blanks
Complete the sentences using the correct words from the vocabulary list.
a. Many online platforms offer __________ to help students learn data science without attending university.
b. Data scientists need to __________ various tools to maximize their efficiency in analyzing data.
c. In programming, before using a variable, you must __________ and __________ it with a value.
d. Python and R are commonly used __________ in data science.
e. A well-designed __________ helps machines make decisions based on input data.
[bookmark: _Toc189869450]3. Exercise 3: True or False
Write True or False for each statement.
a. Java and Python are two commonly used languages in data science.
b. MOOCs provide online courses that are free or low-cost for learning data science.
c. An algorithm is a random set of instructions without a structured approach.
d. Structured data refers to unorganized and raw information that is difficult to process.
e. Collating data means gathering and organizing information systematically.
[bookmark: _Toc189869451]4. Exercise 4: Short Answer Questions
Answer the following questions in 1–2 sentences.
a. Why is it important for a data scientist to understand algorithms?


b. What is the difference between structured and unstructured data?


c. How can online courses help someone become a data scientist?


d. Why are Python and R popular in data science?


e. What are some common programming languages used in data science?


[bookmark: _Toc189869452]5. Exercise 5: Writing Task
Write a short paragraph (5–6 sentences) answering the following prompt:
Why are programming skills essential for a data scientist, and how do algorithms help in data analysis?

[bookmark: _Toc189869473]
TOPIC 7
[bookmark: _Toc189869474]ALGORITHMS AND STATISTICS
[bookmark: _Toc189869475]I. Vocabulary
	Word
	Meaning
	Word
	Meaning

	Data Scientist
	
	Information Gain
	

	Probability Theory
	
	Predictive Analysis
	

	Naïve Bayes
	
	Machine Learning
	

	Linear Regression
	
	Algorithm
	

	Logistic Regression
	
	Hypothesis Testing
	

	Neural Networks
	
	SQL (Structured Query Language)
	

	K-Means Clustering
	
	Data Stack
	

	Decision Tree
	
	Parametric Learning
	

	Entropy
	
	Time Series Analysis
	

	Bayes’ Theorem
	
	Visualization
	



[bookmark: _Toc189869476]II. Reading text
Do you need to become a Ph.D. in mathematics or statistics to become a data scientist? No, you do not. The extent to which you need to know depends on what role you want to take up in the organization. This chapter gives you an idea of all the concepts you need to know if you want to become a data scientist. As a data scientist, you first need to understand the basic concepts of probability theory and statistics. If you want to master different statistics and mathematics algorithms, you need to practice them regularly. You need to follow a top-down approach if you want to learn how to code. You need to learn how to use a data stack, familiarize yourself with real-world projects and use libraries and documentation. When you notice your lack of theoretical background, you can see the bigger picture. It is important to learn how these algorithms work. Start off with the mathematical aspects before you move onto those areas, which are more complex. This chapter has the list of statistical and mathematical concepts you need to learn.
Naïve Bayes
A Naïve Bayes classifier is an algorithm which uses the principles of probability. One of the most important principles it uses is that the value of one feature in the data set is independent from the value of other features in the data set. According to this theorem, you can predict the probability that an event will occur based on the conditions of the occurrence of that event. It is important to learn how these classifiers work, and to do this, you need to study the basics and principles of conditional probability and probability. One of the easiest ways to understand this theorem is to study the concepts of probability. You can then check on Bayes' theorem and how to code this theorem.
Linear Regression
Linear regression is a basic form of regression, and it allows you to determine the connection between two variables in the data set. One of the variables is termed as the predictor variable and the other is known as the response variable. These variables are often continuous in nature. A simple linear regression model uses various data point sets and then extrapolates the trend of the values and how they will progress in the future. Linear regression is a common algorithm used in parametric machine learning, and in this form of learning, you can train the machine to develop a mathematical function using existing data sets. You can use this function to make predictions or forecasts about future events. These functions are termed as models in machine learning terminology. The best way to learn more about regression is to develop an understanding of elementary statistics. If you want to learn more about regression and the various concepts, you need to take an advanced course of statistics.
Logistic Regression
Logistic regression is a process sued in different cases where you have a binary dependent variable. This form of regression focuses on the estimation of probability of the occurrence of an event. Logistic regression is also an algorithm used in parametric machine learning. Like linear regression, this algorithm also results in a mathematical function. The difference between these forms of regression is that logistic regression leads to developing a mathematical function that estimates the values based on their logarithms or other statistical functions. Another difference between linear and logistic regression is that the former uses real numbers and gives those as the output. The latter uses a model which provides the logistic function. A logistics function produced is also termed as a sigmoid function that takes care of the values to give you an output between 0 and 1. Let us understand why a sigmoid function returns a probability value. It is because of the algebraic concepts used in the algorithms that a negative exponent is taken.
Neural Networks
A neural network is a form of machine learning algorithm. These forms of networks are based on the structure of the neurons in the brain. The neural network uses a series of activation points or weights to help you make the necessary predictions. The neurons take the input, apply the transformation function and give you an output that helps you make the necessary decisions.
When it comes to capturing any nonlinear relationships within the data set, it is best to use a neural network best since it helps in tasks, such as image and audio processing. The fundamental concept of neural network is to transform the input and processing it to generate the output. If you want to understand the math better in a neural network, you need to take up courses to help you learn more about linear algebra and geometry. This is a better way to start preparing. If you want to delve deeper, you need to learn more about graph theory, matrix theory and real analysis.
K-Means Clustering
The k-means clustering algorithm is a type of unsupervised machine learning algorithm. You can use this algorithm to categorize any unlabeled data. This type of data does not have any defined categories or groups, but it works to identify or define any hidden categories in the data set. The number of variables identified by the algorithm are 'k' in number. The algorithm iterates over the various data points in the data set, so every point is assigned to one of many groups. This algorithm depends on the idea that the distance between the data points and the center of the cluster is the same across all data points. You can use any function that shows the distance between the elements in the data set.
Suppose you want to work with this algorithm. In that case, you need to understand the basics of algebra, including addition and subtraction to identify the distance between the data points easily. If you want to delve deeper, you need to learn about Euclidean and non-Euclidean geometry.
Decision Tree
Decision trees are an easy way to determine the outcome of any decision you take using a flowchart. The flowchart is in the form of a tree structure that uses a branching method. Every node in the decision tree is based on a specific variable and every branch is an image of the outcome. A decision tree is based on information theory, since this is how they are constructed. An important concept of a decision tree is known as entropy. Entropy is a measure of uncertainty in any variable. When you use entropy, you can construct a decision tree easily.
When there is higher entropy, there is more uncertainty in the data. this means you need to split the tree in a way to decrease any uncertainty. Information gain helps you determine how much information you can gain from someone. When it comes to a decision tree, you can calculate the information gain on every column based on previous columns based on the information present in the columns in the data set. Here is a small tip – you need to learn basic algebra and probability to know what decision trees are and how they work. If you want to learn more about decision trees, you need to learn about logarithms and probability.
Some Final Thoughts
Mathematics and statistics are difficult subjects, and they can feel daunting and dry at times. You will, however, feel equipped when you compare your skills against the skills of your peers. It is also important to learn how you can apply these concepts on various data science problems. The topics highlighted in this book will need to be read well and understood. This is the only way you can develop and build algorithms. You can rely on different machine learning libraries and tools to complete this work for you. It is useful for a data scientist to understand statistics and math, which helps you determine what is happening in the tools or algorithms. This allows you to choose the algorithm that works best for your data set and allow you to make the necessary predictions. Dive deep and work hard to develop the skills necessary to become a data
scientist.
Applying Math to Data Science Models
If you want to work as a data scientist, you need to have some mathematical skills. This is the only way you can understand data and the significance of the patterns in the data set. These are important data science skills since you use them to build and develop models and perform predictive analysis and hypothesis testing. Data scientists use math to develop decision models and they can use different mathematical algorithms to predict the future. This book explains some concepts you need to learn and the skills you need to develop if you want to become a data scientist.
Deriving Insights from Statistical Methods
If you are a data scientist, you need to understand the basics of statistics. You should understand the significance of data, develop hypotheses and validate them by simulating certain scenarios. This makes it easier for you to predict futuristic events. It is very difficult to develop advanced statistical skills, but if you are keen about pursuing a career in data science, you need to understand some basics of logistic regression, linear regression, time series analysis, Bayes classification, etc.
Some Essentials for Data Science
Understanding programming languages and coding in various languages, especially R and Python, are important for data science. You need to learn how to write code to instruct the machine on how it should process, manipulate, analyze and visualize the data. It is important to understand how to write code in R and Python. There are different libraries and functions in these languages that allow you to manipulate, analyze and visualize the analysis of the data set.
You can also use SQL to run queries on the data set that allows you to extract and modify data in the database. People also use JavaScript library to develop interactive, dynamic and custom visualizations on the Internet. To do this, you need to learn to write code in R or python. It is important to learn to code if you want to become a data scientist, and these are easy languages to learn.
[bookmark: _Toc189869477]III. Exercises
[bookmark: _Toc189869478]1. Exercise 1: Matching Definitions
Match the terms with their correct definitions:
i. Neural Networks
ii. Entropy
iii. Decision Tree
iv. Predictive Analysis
v. K-Means Clustering
a) A process used to classify unlabeled data into similar groups.
b) A structured model that makes decisions using a branching method.
c) A machine learning algorithm that mimics the human brain’s neurons.
d) The use of statistics to predict future outcomes based on existing data.
e) A measure of randomness or uncertainty in a data set.

[bookmark: _Toc189869479]2. Exercise 2: Fill in the Blanks
Complete the sentences using words from the wordlist:
a. __________ is a programming language used for querying and managing databases.
b. The concept of __________ helps determine how much information is gained from splitting data.
c. A __________ is useful in classifying data into different clusters when no prior labels exist.
d. __________ is widely used in artificial intelligence to simulate human-like learning.
e. __________ is a regression technique used when the dependent variable has only two possible values.

[bookmark: _Toc189869480]3. Exercise 3: True or False
Decide whether the following statements are true or false:
a. Linear regression is commonly used to predict categorical variables. (True / False)
b. Entropy measures the certainty of a variable. (True / False)
c. K-Means Clustering is a supervised learning technique. (True / False)
d. Decision trees rely on probability theory to classify data. (True / False)
e. SQL is used primarily for machine learning modeling. (True / False)

[bookmark: _Toc189869481]4. Exercise 4: Short Answer Questions
a. What is the key difference between linear regression and logistic regression?


b. Why is Naïve Bayes called "naïve"?


c. How does a neural network process information?


d. What is the purpose of a decision tree in machine learning?


e. Why is visualization important in data science?


[bookmark: _Toc189869482]5. Exercise 5: Sentence Construction
Use each of the following words in a sentence:
a. Probability Theory
b. Hypothesis Testing
c. Data Stack
d. Logistic Regression
e. Time Series Analysis

[bookmark: _Toc189869483]6. Exercise 6: Multiple-Choice Questions
1. What is the primary use of Bayes' theorem in data science?
a) Sorting data into categories
b) Predicting the probability of an event occurring
c) Drawing graphs for data visualization
d) Storing large amounts of data
2. Which of the following is NOT a machine learning algorithm?
a) K-Means Clustering
b) Linear Regression
c) SQL
d) Neural Networks
3. What is a key characteristic of a sigmoid function in logistic regression?
a) It predicts continuous values
b) It outputs a probability between 0 and 1
c) It classifies data into multiple categories
d) It does not use mathematical functions

[bookmark: _Toc189869484]7. Exercise 7: Identify the Algorithm
Read the descriptions below and identify which algorithm is being described:
a. This algorithm assigns data points to clusters based on their distance from a central point. (__________)
b. This classification algorithm is based on conditional probability. (__________)
c. This regression model is used to estimate the likelihood of an event occurring. (__________)
d. A supervised learning algorithm that uses a flowchart-like structure to make decisions. (__________)
e. A mathematical model that predicts future values based on past data trends. (__________)

[bookmark: _Toc189869485]8. Exercise 8: Coding Challenge (Conceptual)***
Describe, in simple terms, how you would write a Python program to:
a. Implement linear regression using a dataset.

b. Classify spam emails using a Naïve Bayes classifier.

c. Predict future stock prices using time series analysis.

[bookmark: _Toc189869486]9. Exercise 9: Concept Application ***
Explain how each of the following concepts can be applied in real-world data science projects:
a. Decision trees in medical diagnosis


b. K-Means clustering in customer segmentation


c. Logistic regression in fraud detection


d. Neural networks in image recognition


e. SQL in managing e-commerce databases


[bookmark: _Toc189869487]10. Exercise 10: Discussion Question***
Mathematics and statistics play a crucial role in data science. Based on the topics covered, discuss the importance of these fields in developing machine learning models and making data-driven decisions.
[bookmark: _Toc201760878]PHỤ LỤC 2
English Proficiency Test
Duration: 90 minutes
Part 1: Vocabulary and Grammar (40 points)
(Choose the correct answer for each question.)
1. Choose the correct word to complete the sentence: My name ______ John.
A) is
B) are
C) am
D) be
2. Choose the correct article: I have ___ apple in my bag.
A) a
B) an
C) the
D) some
3. Choose the correct preposition: The book is ___ the table.
A) in
B) on
C) at
D) under
4. Choose the correct verb form: She ____ to school every day.
A) go
B) goes
C) going
D) gone
5. Choose the correct question word: ___ is your favorite color?
A) What
B) Who
C) Where
D) When
6. Choose the correct tense: They ____ football every weekend.
A) plays
B) playing
C) play
D) played
7. Choose the correct pronoun: This is my book. That is ____ book.
A) you
B) your
C) yours
D) mine
8. Choose the correct comparative form: This house is ____ than that one.
A) big
B) bigger
C) biggest
D) more big
9. Choose the correct adverb: She sings very ____.
A) good
B) well
C) best
D) better
10. Choose the correct modal verb: You ____ wear a seatbelt in a car.
A) can
B) must
C) may
D) should
11. Choose the correct conjunction:
I was tired, ____ I went to bed early.
A) but
B) so
C) and
D) because
12. Choose the correct possessive adjective:
This is ____ car. It is very fast.
A) me
B) mine
C) my
D) I
13. Choose the correct sentence structure:
Which sentence is correct?
A) She not like coffee.
B) She doesn't likes coffee.
C) She doesn't like coffee.
D) She don't like coffee.
14. Choose the correct past tense form:
Yesterday, we ____ to the park.
A) go
B) goes
C) went
D) going
15. Choose the correct future tense form:
Tomorrow, I ____ to the cinema.
A) will go
B) goes
C) went
D) going
16. Choose the correct comparative or superlative form:
This test is the ____ of all.
A) more difficult
B) most difficult
C) difficult
D) difficulty
17. Choose the correct prepositional phrase:
She is interested ____ learning languages.
A) in
B) on
C) about
D) at
18. Choose the correct sentence with an adverb:
A) He runs quick.
B) He runs quickly.
C) He runs quicklier.
D) He run quickly.
19. Choose the correct negative sentence:
A) I no like fish.
B) I not like fish.
C) I don't like fish.
D) I doesn't like fish.
20. Choose the correct question form:
____ do you usually go to bed?
A) What
B) Where
C) When
D) Who
Part 2: Reading Comprehension (30 points)
(Read the passages and answer the questions.)
Passage 1: (Short and simple)
Maria is a teacher. She works in a school. She teaches English to young children. She loves her job because she likes working with kids. Maria goes to work at 8:00 AM and finishes at 3:00 PM. After work, she likes to read books and watch TV.
Questions:
1. What is Maria’s job?

2. Where does Maria work?

3. What does Maria teach?

4. What time does she go to work?

5. What does she do after work?

Passage 2: (Longer and slightly more complex)
Tom is a doctor. He works at a hospital. Every morning, he wakes up at 6:00 AM and goes to work at 7:00 AM. He helps sick people feel better. Tom enjoys his job because he likes helping others. After work, he goes home, eats dinner, and watches the news. He usually goes to bed at 10:00 PM.
Questions:
6. What is Tom’s job?

7. Where does Tom work?

8. What time does Tom wake up?

9. What does he do after work?

10. Why does Tom like his job?

Passage 3: (Moderate difficulty, more details)
Samantha is a university student. She studies computer science. Every day, she attends classes and works on programming assignments. She enjoys learning new things and wants to become a software developer. On weekends, Samantha likes to go hiking and take photos of nature. She also enjoys reading books about technology.
Questions:
11. What does Samantha study?

12. What does she do every day?

13. What is her future goal?

14. What does she do on weekends?

15. What kind of books does she like to read?

Passage 4: (Most difficult, longer and detailed)
Mark is a businessman who travels frequently for work. He owns a small company that sells eco-friendly products. Every month, he visits different cities to meet with clients and promote his business. Mark believes in protecting the environment and encourages people to use sustainable products. In his free time, he enjoys reading business magazines and attending networking events.
Questions:
16. What does Mark do for a living?

17. What type of company does he own?

18. Why does he travel often?

19. What does he believe in?

20. What does he do in his free time?

Part 3: Writing (30 points)
(Write a short paragraph about yourself.)
Instructions:
Write 5-7 sentences about yourself. Include your name, age, where you live, what you do, and what you like to do in your free time.











Total Score: _______/100 points
End of Test
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