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// e Introduction to Research and Information Gathering for Projects )
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Research and information gathering are important steps to complete a ;

project. \ ‘ 4
. Research means finding new facts, ideas, or solutions about a 3 |

topic. £

Why Research and Information Gathering Are Important

Q@Y Jl

Learn Solve Make Create Improve
More Problems Good New Skills
Choices Ideas




1. Learn More: Research helps us know more about a topic.
2. Solving Problems : It helps find and fix problems.

3. Make Good Choices : Good information helps us make better

decisions.

4. Creating New Ideas : Research gives new ideas.

SdAR VD28 e AhDeiRs A SRk BRI A RPIRILC G

®  Who wrote it?
® s it correct and useful?

® s it new and fair?

We must also cite (give credit) to the original writers to avoid copying

(plagiarism). Citation styles like APA, MLA, and Chicago help us do this.
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eTechniques for Effective Research and Information Gathering

Introduction to Research Methods |

Why Research is Important in Projects :

1. Make Smart Choices : Research helps us understand and decide
correctly.

2. Understand the Project : It helps set clear goals and steps.

3. Be Ready for Problems : It helps find problems early.

4. Use Facts : Facts are better than guesses.

Pypes BeHesedrenrn from the past to do better next time

QUALITATIVE | QUANTITATIVE M"E"T'I’S%DDS  Qualitative : Focuses on stories and ideas

U (e.g., interviews).
(N  Quantitative : Focuses on numbers and

“% data

Uses both types

h—  (€.8., SUIVEYS).

Focuses on Focuses on
stories and ideas numbers and data
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Tips for Finding Information :

1. Know what you want to find.

2. Use trusted sources (books, experts, good websites).
3. Search smartly (use quotes, keywords).

4. Check if the information is correct.

5. Change search words if needed.

MRead each question carefully and select the best answer.

1. Why is research important in project work?
a) To make random choices
b) To stay unprepared for surprises
c) To make informed decisions
d) To avoid learning from past experiences

e) To guess without any evidence
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2. Which Boolean operator is used to provide results that contain both

o X
% &
Vgt

or all keywords? il

a) AND b) OR \ ' 4
c) NOT d) Quotation marks '
e) Asterisk (¥) w s
3. What does the Boolean operator NOT or AND NOT do?
a) Find exact phrases
b) Find different forms of a word
c) Find the first keyword but remove the second
d) Group keywords together
e) Search results in alphabetical order
4. Which symbol is used to find an exact phrase?
a) Exclamation mark (!) b) Parentheses ()
c) Asterisk (*) d) AND

e) Quotation marks (¢ ”)




I/ 5. What does the asterisk (*) do in online searches?
a) Group keywords together
b) Find results with all keywords
c) Find exact phrases

d) Find different forms of a word

e) Add emojis to search results

e Steps for Effective Online Searches I

1. Find Keywords : Pick the important words in your question.
Example : “How does climate change affect coral reefs?” = Keywords
= climate change, coral reefs.
2. Use Boolean Operators :
® AND : Find results with all words.
® OR : Find results with any of the words.

® NOT : Remove results with unwanted words.
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Common Boolean Operators for Online Searches

What It Does
Must include both words
Either word
Excludes a word
Exact phrase
Group words
Word variations

Use these operators to narrow or expand your search results effectively.

Boolean operator Function Example
AND Must include both words [solar AND battery
OR Either word solar OR battery
NOT Excludes a word solar NOT battery

Quotation marks (“”) | Exact phrase “solar energy”




Boolean operator Function Example

(solar OR battery)
AND technology

Parentheses () Group words

. o run* (running,
Asterisk (*) Word variations
runner, runs)

These tools help refine online searches by including, excluding, or grouping

keywords.

@Read each question carefully and choose the correct answer.

1. What are Boolean operators used for in online searches?

a) Find main keywords

b) Connect or remove keywords to get better search results
c) Group keywords with parentheses

d) Search for exact phrases

e) Translate results into different languages
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2. Which Boolean operator is used to provide results that contain %, a@&é} o

both or all keywords? | 4
a) AND L £

b) OR w s
c) NOT
d) Quotation marks
e) Asterisk (¥)
3. What does the Boolean operator NOT or AND NOT do?
a) Find exact phrases
b) Find different forms of a word
c) Find the first keyword but remove the second
d) Group keywords together

e) Search results in alphabetical order
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4. Which symbol is used to find an exact phrase?

a) Exclamation mark (!)
b) Parentheses ()
c) Asterisk (*)
d) AND
e) Quotation marks (“ )
5. What does the asterisk (*) do in online searches?
a) Group keywords together
b) Find results with all keywords

c) Find exact phrases

d) Find different forms of a word

e) Add emojis to search results




/ Utilizing Online Resources and Databases : I

After you make a question, you can search for information online about
technician work.
1. Example Website : OSHA
® OSHA gives tips about safety at work, like electrical safety and
machine safety.
2. Example Database : IEEE Xplore
® |EEE Xplore has many papers about motors, machines, and new
tools.

® Use keywords like motor, wiring, machine re-

- "o AN AD NNT +A finAd hattar reciilte

Good websites and databases help you fifind

the right information for your project.
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1. Choose a question: \ 4

« How do new machines help technicians?

« What safety rules are important for electricians? w %

« How does learning about machines make technicians better?
2. Search on OSHA or NIOSH.

Write two things you find:

3. Search on IEEE Xplore or ResearchGate

Write two articles you find:




4. Think about your search:
« Did you find what you needed?

Answer :

did AND, OR, NOT help?

Answer :

« Was it easy or hard?

Answer :

(&

e Evaluating the Credibility Of SOurCeS ..............................

Evaluating credibility means checking if the information is good and can
be trusted. Check these things:

1. Authority : Is the writer an expert?

2. Accuracy : Are the facts correct?




3. Objectivity : Is it fair? '
4. Currency : Is it new?

5. Relevance : Is it useful for your topic?

Good vs Bad Sources:
« Good : Book by an expert, government website, research paper.
- Bad : Random blog, fake news website, social media post without proof.

By using these tips, you can find trustworthy information for your

MEvaluate the Credibility of Sources

(Source: “The Future of Renewable Energy for Technicians”)

" Writer : A teacher from a famous technical school.

" Published in : A well-known engineering magazine.

" Info : Talks about new ways technicians can use renewable energy,

with research to support.




Assessment :
1. Authority : The writer knows about engineering.
2. Accuracy : The article uses real research.
3. Objectivity : It gives facts, not opinions.
4. Currency : No date, but still useful.

5. Relevance : The topic fits technician work.

Please grade the assessment's credibility as High, Low, or Uncertain.

1. Authority :




L Citation and Referencing in English Project Reports I

What are Citation Styles?
Citation styles are rules that show where you got your information.

They help readers find your sources and check your facts.

Three Common Citation Styles :

1. APA Style
» Used for social sciences and education
« In-text: (Author’s Last Name and Year) = Example: (Smith, 2019).
e Full list at the end.

2. MLA Style

« Used for humanities and literature.

« In-text: (Author’s Last Name and Page Number) = Example: (Smith

« Works Cited page at the end.




IO 15,
.Q\)(O{\ ) OU/‘

3. Chicago Style
 Used for history and arts.
« Two types:
o Notes and Bibliography (footnotes or endnotes)
o Author-Date (like APA)
e Full list at the end

Why is Proper Citation Important?

1. Give Credit : Respect the original authors.
2. Help Readers : Easy for others to find your sources.

3. Build Trust : Makes your work more reliable.

4. Avoid Plagiarism : Don’t copy without giving credit.

Proper
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MMatch the citation style with its description : 7

A. Has two formats: notes and

1. APA Style

bibliography, or author-date.

B. Uses the author’s last name and
2. MLA Style

page number in parentheses.

C. Often used in social sciences and

psychology.

')

)IN
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How to Format Citations:

1. Books :
® Author Last Name, First Initial. (Year). 7itle of Book. Publisher.
Example : Smith, J. (2020). The Art of Writing. Penguin Books.
2. Articles :
® Author Last Name, First Initial. (Year). Title of Article. Title of Journal,
Volume(lssue), Page Range.
Example : Johnson, R. (2019). The Impact of Technology on Education.
Journal of Educational Research, 253), 45-60.
3. Websites :
® Autho Last Name, First Initial. (Year, Month Day). Title of Webpage.
Website Name. URL
Example : Teja, R. (2024, March 18). What is a resistor? Resistivity and
resistance units. Electronics Hub. https://www.electronicshub.org/introduction-

to-resistors/




4 @Format the following citations

r

1. Book :
Title
Author

Vigstol,

Year

Publisher :

Electrical Wiring Residential

Phil Simmons, Dereck

and Ray C. Mullin
2023

Cengage Learning

Phil Simmons « Derek Vigstol « Ray C. Mullin =

Electrical Wiring

Residential

Based on the 2023 National Electrical Code®

21 Edition

| -~
= § =
pda

I »
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2 . Arti C l.e . . batteries

Review

Title ' E lectric Ve h ic le Batte ry Tec hn o logie S Electric Vehicle Battery Technologies and Capacity Prediction:

A Comprehensive Literature Review of Trends and
Influencing Factors

and Capacity Prediction: A Comprehensive Vo Duc S, Qusng Hoy Duon , i Zhow 0 nd o A. Ar

Literature Review of Trends and Influencing

Factors
Author : Sang, V. T. D., Duong, Q. H., Zhou, L.,
& Arranz, C. F. A.

check for
updates

Year : 2024 e et

Journal : Batteries, Volume 10, Issue 12,
Article 451

Greenwich Business School, University of Greenwich, London SE10 9LS, UK; s.t.d voligreenwich.ac.uk (V.T.DS);
: K (QH.D) y k(CFAA)
* Correspondence: 2148gre.acuk

Abstract: Electric vehicle (EV) battery technology is at the forefront of the shift towards sustainable

P However, ising the and economic benefits of electric vehicles
depends on advances in battery life cycle management. This comprehensive review analyses trends,
techniques, and challenges across EV battery development, capacity prediction, and recycling, draw-
ing on a dataset of over 22,000 articles from four major databases. Using Dynamic Topic Modelling
(DTM), this study identifies key innovations and evolving research themes in battery-related tech-
nologies, capacity degradation factors, and recycling methods. The literature is structured into two
primary themes: (1) “Electric Vehicle Battery Technologies, Development & Trends” and (2) “Capacity
Prediction and Influencing Factors”. DTM revealed pivotal findings: advancements in lithium-ion
and solid-state batteries for higher energy density, improvements in recycling technologies to reduce

environmental impact, and the efficacy of machine learning-based models for real-time capacity
prediction. Gaps persist in scaling sustainable recycling methods, developing cost-effective man-
ufacturing processes, and creating standards for life cycle impact assessment. Future directions
emphasise multidisciplinary research on new battery chemistries, efficient end-of-lif

and policy frameworks that support circular economy practices. This review serves as a resource
for stakeholders to address the critical technological and regulatory challenges that will shape the
sustainable future of electric vehicles.




// 3. Website :
Title : Understanding Renewable Energy
Author : Sarah Green
Year : 2019, March 10
Publisher : Cengage Learning

Website : Renewable Energy Resources

URL : https://www.renewableenergyresources.com/understanding-renewable-

energy B bl it O (@ rmamves 3] @ Femes - Comion] fenpurioe x G BRGNS Y U e x| + G
<« O 2 httpritaweochy quedizetiol vy - ® - D

W TR RN 5T P O Shtne M D Thavioedvees D Svndwiive:s @l 7ot £ 7o i 3 0 @ A cF Snde B B Bodiacomw @ ThasT >
T 0 3Ry e TS LRI SIS QAL W b o) bt =

OSHAY  STANDARDS v EMFORCENENTY  TOPIGS YV HELPANDRESOURCES v NEWS Vv

Heme » Satety ang Heaith Topics > Electrical

Electrical

Arc Flash Focus

Are you working energlzed? Are you
working deenergized but not tocked
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'/ Mﬁte in APA style to fill in the blanks.

Author Information :
« Johnson (2018) = circuit analysis and design
e Smith (2019) —semiconductor devices and circuits

 Brown (2020) —signal processing and control

“In the field of electrical engineering ( ), understanding
circuits is essential. Circuits are pathways through which electricity flows,
consisting of components like resistors, capacitors, and inductors. One of the

fundamental laws governing electrical circuits is Ohm’s Law

), which relates voltage, current, and resistance. Another

concept is Kirchhoff’s
), Year), which describe the conservation of charge
and energy in electrical circuits. Mastery of these principles is crucial for

designing and analyzing complex electrical systems.”
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Vocabularies in Research and Information Gathering

Information

Gathering

Collecting details to understand a topic
better.

Thai Meaning

N1333UTINVYA

Critical
Thinking

Analyzing and evaluating information

carefully.

N15ARILATIZI

Credibility

The trustworthiness of information or a

source.

1 dl =
AMUUILYDOD

Authority

The expertise or qualifications of the

author.

Yo 14
HNHA21US/
U U

AULTEIVIRY

Accuracy

How correct and reliable the information is.

mmgné\’m

Objectivity

Presenting information fairly without bias.

<
AMULJUNANS




Currency

How recent or up-to-date the information

is.

Thai Meaning

AUV UELY

Relevance

How closely the information matches the

topic.

AULNYIVDY

Citation

Giving credit to the source of information.

N119591994

Plagiarism

Using others' work or ideas without credit.

nsaanNtasy
NAIIU

Boolean

Operators

Words Llike AND, OR, NOT to refine

searches.

AanLHUNSURY

Quotation Marks

Symbols to find exact phrases in

cearches

LASDINNY
Aa13ls@ne




Asterisk

A symbol (*) to find word variations.

Thai Meaning

LAIDINUIYNDNIU

Parentheses

Symbols () to group and order keywords.

a <
LAIDNNHIYINELAU

Reference List

A list of all sources cited in a paper.

S18N1591999

APA Style

A format for citing sources in social

sciences.

5ULUUN1591989 APA

MLA Style

A format for citing sources in humanities.

sULUUN591489
MLA

Chicago Style

A format for citing sources in history and

arts.

SULUUN591489

Chicago




Database

A collection of organized information for

searching.

ScienceDirect

A database for scholarly articles and papers.

VRIRH

ScienceDirect

NIOSH

An organization focusing on workplace safety.

#0704 NIOSH

OSHA

A government agency for workplace safety

regulations.

d11n974 OSHA

IEEE Xplore

A library for engineering and technical research.

Futaya

Xplore

IEEE

Search Engine

A tool like Google for finding online information.

LASDIUIAUN

Keyword

A specific word used in searches to find relevant

nfAa

AdALY
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