Al Tools for Effective Research and Report Writing

Module 1: Introduction to Al in Research

1.1 Introduction

Artificial Intelligence (Al) has moved from science fiction into the core of modern research. Whether in
medicine, physics, social sciences, or humanities, Al is transforming how knowledge is created and
validated.

1.1.1 What can Al do for your research?

Al is best used as a “research copilot” — it speeds up and supports your work, but it does NOT replace
your thinking, judgment, or responsibility.

Typical roles of Al in research include:

e Brainstorming and refining research ideas

e Searching for and summarizing literature

e Helping formulate research questions and hypotheses

e Supporting data collection, cleaning, and analysis

e Helping with writing, structuring, and editing manuscripts

e Translating and improving language

1.1.2 Research shows Al can help in six main areas of writing and research:
e |dea generation

e (Content structuring
e Literature synthesis
e Data management
e Editing

e Ethical compliance

At the same time, guidelines emphasize honesty, transparency, and accountability: you must always
verify Al outputs and disclose Al use where required by your institution or journal.

1.1.3 Al-supported research lifecycle
- Idea and Topic Area

e The Phase: This is the "incubation" stage where you identify broad interests, gaps in existing
knowledge, or real-world problems that need solving.
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Al Support (Brainstorm Topics): Al can act as a sounding board to generate a high volume of
ideas based on current trends, keywords, or interdisciplinary connections you might not have
considered.

- Topic Selection and Problem Formulation

The Phase: You narrow your broad idea into a specific, manageable research problem. This
involves defining the scope and intent of the study.

Al Support (Refine Research Questions): Al helps transform vague ideas into structured

research questions (RQs) or hypotheses. It can check for clarity, testability, and alignment with
academic standards.

- Literature Review and Background

The Phase: You dive into existing research to understand what has already been done, identify
"the gap," and build a theoretical framework.

Al Support (Search and Summarize Papers): Instead of manual database filtering, Al tools can
quickly scan thousands of abstracts, synthesize key findings, and highlight conflicting views
across multiple papers.

- Research Design and Methods

The Phase: Here, you decide how you will answer your questions (e.g., qualitative vs.
guantitative, experimental vs. observational).

Al Support (Explore Design Options): Al can suggest appropriate methodologies based on your
research questions or help simulate potential outcomes for different experimental setups.

- Data Collection and Analysis

The Phase: This is the technical core where you gather your evidence and process it to find
patterns or results.

Al Support (Assist Analysis and Coding): Al excels at processing large datasets. It can automate
the "coding" of qualitative interview transcripts or run complex statistical models on
guantitative data with high speed.

- Writing and Dissemination

The Phase: The final stage involves documenting your findings in a paper, thesis, or report and
sharing them with the community.

Al Support (Draft, Edit, Format): Al assists in structuring the first draft, improving the "flow" of

technical prose, ensuring correct citation styles, and translating complex findings into accessible
summaries for different audiences.
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1.4 The role of Al in research

1.4.1 Brainstorming and ideation

Al can generate multiple angles, subtopics, or perspectives on a broad area. Suggest possible research
gaps based on its training data (but these must be verified with real literature). Treat Al as a
brainstorming partner, not a source of truth. Universities encourage using Al for idea generation but
stress that you must still conduct proper literature surveys and critical analysis.

1.4.2 Literature search and review

Al tools can search large databases of academic papers quickly. Summarize articles, extract key findings,
and highlight patterns. Help visualize citation networks and related work. But Al can miss important
papers, oversimplify, or “hallucinate” references.

1.4.3 Research design and methods

Al can help you compare different methods (e.g., qualitative vs quantitative, survey vs interview).
Suggest possible variables, instruments, or experimental setups. Generate coding plans for statistical or
programming tasks. But you must choose methods based on theory and standards in your field, not just
Al suggestions. Ethical approvals and data protection rules remain fully your responsibility.

1.4.4 Data analysis and coding

Al can help write or debug code (Python, R, SPSS syntax, etc.). Suggest statistical tests or visualization
approaches. Summarize patterns in data (with caution). But you must understand the methods you use
and be able to defend them. You should check outputs, test assumptions, and validate results.

1.4.5 Writing, editing, and translation

Al is now widely used for outlining papers, thesis chapters, or reports. Drafting sections like abstracts,
introductions, or discussions. Paraphrasing for clarity and flow, especially for non-native English
speakers. Key concerns style can become too standardized or lose your personal voice. Risk of
unintentional plagiarism or copied text if you’re not careful. Ethical guidelines require transparency
about what Al helped with and proper citation where needed.

1.4.6 Efficiency at Scale: Al can process thousands of academic papers in seconds, saving weeks of
manual review.

1.4.7 Data Synthesis: Summarizes complex findings and bridges gaps between disciplines.

1.4.8 Language & Accessibility: Translates technical jargon into plain language and makes research
accessible globally.

1.4.9 Hypothesis Generation: Identifies gaps in existing literature and suggests new directions for
inquiry.

1.4.10 Ethics, integrity, and limitations
e (ritical issues:

o Hallucinations: Al can invent facts or citations that look real but are not.
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o Bias: Models can reproduce biases from their training data.

o Privacy and confidentiality: Avoid uploading confidential data (e.g., human participant
data) into public Al tools.

o Academic integrity: Treat Al like a tool; do not present Al-generated text or ideas as
entirely your own without disclosure if that’s against your institution’s rules.

e Many universities now give similar core principles:
o Use Al to support, not replace, your intellectual work.
o Betransparent about how Al was used.
o Verify all important outputs.

o Follow institutional and journal policies.

1.5 Al tools for research (practical overview)
1.5.1 Literature search and review tools
These tools help you find papers, summarize them, and see connections:

e Consensus: Al-powered search engine for academic papers, providing short answers and a
“consensus meter” indicating how much agreement there is across studies. Good for quickly
exploring what research says on a specific question.

e Elicit: designed to help with literature reviews and evidence synthesis: you can ask a research
question and get summaries of relevant papers plus extracted data.

e ResearchRabbit: like a “Spotify for papers”: you seed it with a few papers and it recommends
related work and shows citation networks.

e Sourcely, Iris.ai: Focus on finding and organizing relevant papers using Al-based clustering and
concept matching.

e University library Al-enhanced databases. Many libraries offer Al-assisted features in databases
like: Dimensions (summarization, research assistant), Consensus (integrated in some libraries).
Statista (Al-based insights from data).

e How to use them responsibly: Always cross-check with original sources. Use Al summaries to
understand quickly, then read key papers fully. Keep a record of which Al tools you used and for
what.

1.5.2 Al tools for reading and understanding papers
e ChatPDF, PDF-based Al tools. Let you upload a PDF and “chat” with it (ask questions, get
summaries, extract definitions).

e Elicit also supports paper-level summarization and Q&A.
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e Don’t assume the Al understands everything correctly; especially for complex theory or
methods. Use these tools to quickly see if a paper is relevant. Clarify jargon. Extract key
information (which you then verify).

1.5.3 Al for data analysis and coding

e General LLMs (like ChatGPT, Claude, GitHub Copilot). Help generate or debug code in Python, R,
etc. Suggest statistical tests and visualization approaches.

e Domain-specific tools. Some quantitative or qualitative analysis software integrate Al to help
interpret results or suggest coding strategies.

e You must still understand the methods and code you're using. Always validate results and
perform sensitivity checks.

1.5.4 Al for writing, translation, and referencing

e Generative text tools: help brainstorming outlines, writing drafts, or rewriting sections for
clarity. Particularly helpful for researchers working in a second language.

e Reference managers with Al: Some tools help organize references, suggest citation styles, or
check for completeness.

e Best practice:
o UseAlto:
= Improve clarity and structure.
= Fix grammar and language issues.
o Notto:
= Generate entire papers without substantial original input from you.

=  Fabricate data or references.

1.5.5 Choosing tools: a simple checklist
When selecting an Al tool, ask:

e s it appropriate for academic use (privacy, data security)?
e Does my institution or library already provide something similar?

e Am | allowed to upload my data/papers into it (ethically and legally)?

Stage Recommended Tools Primary Use Case

Elicit, Consensus, Find peer-reviewed papers and answer

Literature Di . . SR
frerature LIscovery Perplexity questions with citations
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Stage Recommended Tools Primary Use Case

. . Connected Papers, Visualize relationships between papers and
Literature Mapping Litmaps identify seminal works
Reading & ChatPDF, Humata, Upload PDFs, extract key findings, “chat” with
Summarization SciSpace documents
Writing & Formatting Grammarly, Paperpal, Reﬁpe acadqrmc tone, fix grammar, ensure

Claude citation consistency
Reference . . o
+

Management Zotero (+ plugins) Organize sources and automate citations

1.6 Topic selection & research problem formulation (with Al)
This is often the hardest early stage. Al can help a lot, but it must be guided carefully.

1.6.1 From broad area to specific topic

You usually start with a broad area (e.g., “Al in education,

» u

social media and mental health,”

“sustainable supply chains”).

Step-by-step approach with Al:

1)

2)

3)

Explore and narrow down

Prompt example:

o “My broad area is [X]. List 10 more specific research topics in this area that are suitable
for a [undergraduate/master’s/PhD] project.”

Use Al to:
o See different angles (theoretical, practical, policy-based).
o Identify subfields or populations you might not have considered.
Connect to your interests and constraints
Reflect on:
o What do you care about?
o What data can you realistically access?
o What methods do you know (or can learn)?
Ask Al:

o “Which of these topics are most feasible with [survey method / interviews / secondary
data] and [sample size]?”

Check alignment with current research

Use Al tools (Consensus, Elicit, ResearchRabbit) to see:
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o Are there many papers on this topic already?
o Are there obvious gaps or debates?
e Prompt example:

o “What are the main themes and gaps in recent research on [topic]?”

1.6.2 Turning a topic into a research problem
A research problem is a clear, focused statement about:

e What issue or gap you will address.
e Why it matters (theoretical and/or practical importance).
e For whom it matters (who benefits or who is affected).
Al can help you refine your topic into a problem:
Example prompt:

e “My topic is [X]. Help me formulate a research problem statement that clearly describes the
issue, the gap in current knowledge, and its relevance.”

You might then iteratively improve it:
e Make it more specific.
e Ground itin literature you have read.

e C(Clarify the context (country, sector, population, etc.).

1.6.3 Formulating research questions and objectives
Once you have a clear problem, develop research questions and objectives.

Good research questions are:

e (lear
e Specific
e Answerable (with your available data and methods)
e Relevant (to theory, practice, or policy)
How Al can help:
e Prompt example:

o “Based on this research problem: [paste problem], suggest 3-5 possible research
questions. Make them specific and suitable for [quantitative/qualitative/mixed]
methods.”

e You can also ask Al to:
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” u

o Turn questions into objectives (using action verbs like “to examine,” “to compare,” “to

explore”).
o Check alignment between your questions and objectives.
1.6.4 Critical check:
e Do not accept Al-generated questions without thinking them through.
e Make sure they match:
o Your research problem.
o The literature.

o Your methodological skills and data access.

1.6.5 Using Al to identify research gaps (carefully)
Al can sometimes suggest gaps or “under-explored” areas, but you must verify this with real literature.

Prompt example:

e “Inthe field of [X], what seem to be under-researched topics or populations, based on recent
literature?”

Then:
e Use literature databases and Al tools like Consensus, Elicit, or ResearchRabbit to:
o Seeif there reallyis a gap.
o Understand what previous studies have and have not done.

e Your research gap should be:
o Clearly stated (e.g., “Few studies have looked at [X] in [context]”).

o Supported by references to real papers.
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Module 2: Literature Review and Research Methodology

2.1 A Roadmap for Al-Enhanced Research

This diagram outlines a structured research workflow focusing on the preparation and design phases,
specifically highlighting how Al tools can be integrated to refine the study before data collection begins.

Detailed Research Workflow

1. Research Problem and Questions

o The Phase: This initial stage involves defining the core issue you intend to investigate and
formulating the specific questions that will guide your study.

2. Literature Review

o The Phase: A systematic search and evaluation of existing academic work to understand
the current state of knowledge on the topic.

o Al Support (Find and summarize papers): Al assists by rapidly locating relevant
publications and synthesizing complex academic papers into manageable summaries.

3. Identify Research Gaps

o The Phase: Analyzing the gathered literature to find what is missing, unexplored, or
contradictory in current research.

o Al Support (Spot patterns and gaps): Al tools can process large volumes of text to identify
recurring themes or neglected areas that represent a "gap" in the field.

4. Choose Research Methodology

o The Phase: Selecting the overall strategy and specific techniques (e.g., qualitative,
guantitative, or mixed methods) to conduct the investigation.

o Al Support (Compare methods): Al can provide comparative insights into different
methodologies, helping you determine which is most appropriate for your specific
research questions.

5. Design Survey or Questionnaire

o The Phase: Developing the actual instruments (like surveys or interview guides) that will
be used to collect data from participants.

o Al Support (Draft and refine questions): Al can help draft clear, unbiased questions and
suggest refinements to ensure the survey effectively measures what it is intended to.

6. Data Collection and Analysis

o The Phase: The final execution stage where data is gathered from the field and then
processed to derive results and conclusions.
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2.2 Conducting a Literature Review with Al

2.2.1 Understand the Stages of a Literature Review

A good lit review isn’t just “list papers.” It’s a structured process. Recent guides break Al-assisted literature
review into stages: finding, organizing, reading/summarizing, analyzing gaps/patterns, and writing.

Think of your workflow like this:

e Stage 1: Find relevant papers

Stage 2: Organize and manage them

Stage 3: Read and summarize

Stage 4: Analyze patterns & identify gaps
e Stage 5: Write your literature review
Al can help in every stage, but the way you use it changes from stage to stage.

2.2.2 Stage 1 - Finding Papers with Al

Core idea: Use Al tools to go beyond simple keyword searches and see networks of related work.
Tools and what they do:
e ResearchRabbit:
o You start with a few “seed” papers.
o It shows related papers, key authors, and citation networks visually.
o Great for exploring clusters and trends.
e Semantic Scholar:
o Al-powered academic search with filters (year, author, publication type).
o Good for narrowing down large sets of results.
e RDiscovery:

o Al-based paper discovery with personalized recommendations and some reading
assistance.

How to use them step-by-step:

1) Start with 2-5 key papers that you know are central to your topic (maybe from your supervisor or
from a quick Google Scholar/Scopus search).

2) Add these into ResearchRabbit as a “collection” and let it recommend related works and authors.
3) Use Semantic Scholar to refine:
o Filter by year (e.g., last 5-10 years).

o Add keywords and exclude off-topic terms.
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4) Export relevant references into a reference manager (Zotero, Mendeley, EndNote).
Practical tips:

e Don’trely on a single tool; combine at least two.

e Always still use your university’s core databases (Scopus, Web of Science, PubMed, etc.).

e Keep a search log: where you searched, what keywords, date, and number of results.

2.2.3 Stage 2 - Organizing and Managing Sources

Al tools can help keep your library tidy, but your own system matters as much as the tool.

Ways Al helps:

e Semantic tagging: Some tools auto-suggest tags or keywords.
e Duplicate detection: Reference managers can identify duplicates.
e Note-taking helpers: Tools can highlight key sections and auto-summarize.
Your basic system (with or without Al):
e Create folders by theme or chapter.
e Add consistent tags (e.g., method, population, context).
e For each paper, keep:
o Research question
o Methods
o Sample/context
o Key findings
o Limitations (important for gap finding later!)
Prompt example for a general LLM (after uploading a PDF or pasting text):

e “Extract from this paper: research questions, methods, sample, main findings, and limitations.
Present as bullet points.”

Note: Always verify Al summaries against the actual paper.

2.2.4 Stage 3 — Reading and Summarizing Papers with Al

Al is great for getting the “gist” quickly, but it does not replace deep reading.
Useful tools:
e Al literature tools (Elicit, Consensus, PDF chat tools) can:
o Provide quick summaries

o Extract key data
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o Answer questions like “What methods did these studies use?”.
e Chat-based tools (ChatGPT, Claude, etc.) can:
o Simplify dense text
o Explain jargon
o Draft section summaries
Good practices:
e UseAlto:
o Decide whether a paper is relevant
o Get oriented before a close read
e But:
o Always read the original paper for anything you will cite or rely on.
o Be careful: Al can miss subtle points and misinterpret complex arguments.
Example prompts:
e “Summarize this paper in 5-7 bullet points, focusing on the main argument and evidence.”
e  “What are the main limitations the authors themselves report?”
e  “List the key variables and how they are measured.”

2.2.5 Stage 4 — Analyzing Patterns and Identifying Gaps

This is where your literature review becomes strategic: instead of only summarizing, you show where the
gaps are.

Al tools that help with patterns & gaps:
e ResearchRabbit & Litmaps:
o Visual citation networks show clusters, under-explored areas, and orphan studies.
o You can see where research is dense and where it’s thin.
e Tools like Perplexity:

o Can answer questions such as “What methods are most common?” or “What limitations
are frequently mentioned?” across multiple sources.

How to find gaps systematically:
1) Map themes:
o Group papers by:

=  Method used (qualitative, quantitative, mixed)
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= Population (country, age group, sector)
= Contexts (urban/rural, online/offline)

2) Use Al to identify patterns:

o Prompt examples:

= “Based on the following summaries, which methods appear most frequently?”
= “What populations are underrepresented in these studies?”
= “What limitations appear most often?”

3) Cross-check with visual tools:

o Use ResearchRabbit or Litmaps to see whether suggested gaps are real (thin or missing
citation clusters).

4) Formulate a clear gap statement:

o Example: “Most studies on X focus on Y in high-income settings; there is little research on
Y in low-income contexts, especially using Z methods.”

Remember:
e Gaps must be supported by real evidence, not just Al speculation.
e Always cite the actual papers that justify your gap statement.

2.2.6 Stage 5 — Writing the Literature Review with Al

Al is very useful for structure and language, but not for generating your whole argument.

What Al can help with:
e Qutlining:

o “Based on these themes, create a detailed outline for a literature review section on
[topic].”

e Transitions & flow:
o “Suggest transition sentences between these two paragraphs.”
e C(Clarity and academic tone:
o “Rewrite this paragraph for clearer, more formal academic English.”
Common workflow:
e Step 1: Organize your notes and themes yourself.
e Step 2: Ask Al to help outline the structure.

e Step 3: Draft the content yourself, then:
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o Ask Al for feedback on clarity and flow.
e Step 4: Use an academic language tool (e.g., Writefull, Paperpal) for final polishing.
Ethical note:
e You must remain the author. Al is an editor/assistant.

e Follow journal/university rules on disclosure; many institutions require you to clearly state if and
how Al was used in writing.

2.2.7 Ethics and Common Pitfalls in Al-Assisted Lit Reviews

Key risks (from university and research guidelines):
e Hallucinations: Al can confidently invent citations or misrepresent findings.
e Bias: Al might overrepresent certain perspectives and miss others.
e Privacy: Do not upload sensitive or confidential data into public tools.
Basic checklist:
e Verify every citation you use against the original source.
e Use Al from reputable databases/tools whenever possible, not only general-purpose LLMs.

e Keep a record of which Al tools you used and for what (helps with transparency and your own
memory).

2.3. Organizing the Review and Identifying Research Gaps
2.3.1 Organizing for Synthesis, Not Just Storage

A good review is organized around themes, not just chronologically or paper-by-paper.

Thematic structure example:

e By theoretical perspective
e By method
e By population/context
e By type of outcome
How Al can help you structure:
e Upload your notes or a set of summaries.

e Prompt example:

o “Here are summaries of 20 papers. Identify 4—6 main themes and group each paper under
the most relevant theme.”

e Use the output as a draft structure, then adjust:
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o Merge themes.
o Check if some papers fit multiple themes.
o Ensure the structure supports your research questions.

2.3.2 From Organization to Gap Identification

Once your papers are grouped thematically, you can see:

e  Which themes have many studies.

e  Which themes have few or weak studies.

e Which combinations are missing (e.g., certain methods + certain populations).
Al-assisted questions:

e “For each theme, count how many papers use qualitative vs quantitative vs mixed methods.”

e “Which themes have the fewest studies or studies with small samples?”

e “ldentify combinations of method and population that are missing or underrepresented.”
Use those answers to build a “gap matrix”:

e Rows: methods (qualitative, quantitative, mixed)

e Columns: populations/contexts

e Mark where there are many studies vs few/none.
Then turn the biggest, most defensible empty or sparse cells into your research gap.

2.3.3 Writing Up the “Gap” Clearly

A strong gap statement usually has three parts:

e What has been done (short summary).

e What is missing (specific gap).

e Why it matters (theoretical or practical importance).
Example (generic):

e “While there is extensive quantitative research on social media use among adolescents in high-
income countries, few studies have explored these experiences in low-income rural settings using
qualitative methods. This gap limits our understanding of how context shapes young people’s
online experiences and suggests a need for context-specific qualitative investigations.”

Al can help you refine:

e Prompt: “Here is a draft research gap. Rewrite it to be more precise, concise, and academic.”
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2.4. Methodology Selection with Al Assistance

2.4.1 Start from Your Research Questions and Gaps

Methods should follow questions, not the other way around.
General questions:
e Do you wantto:
o Measure relationships and test hypotheses?
o Explore experiences and meanings?
o Describe a phenomenon in detail?
o Implement and evaluate an intervention?
Based on this, you lean towards:
e (Quantitative (surveys, experiments, secondary data analysis)
e (Qualitative (interviews, focus groups, case studies, ethnography)
e Mixed methods

2.4.2 How Al Can Support Method Selection

You can use Al as:

e A “consultant” to discuss options.

e Asource of alternative designs to evaluate.
Prompt examples:

e “My research question is: [question]. | have access to [data/participants]. Suggest three possible
research designs (quantitative, qualitative, and mixed) and briefly discuss strengths and
weaknesses of each for my context.”

e “For a study on [topic] in [context], what are the most common methods used in the literature?
List pros and cons based on typical constraints like time, budget, and data availability.”

Then you:

e Compare Al's suggestions with your textbook/department guidelines.

e Check whether the suggested methods align with your resources and skills.
Important:

e Don’tjust pick the first Al suggestion.

e Look for consistency with your field’s norms (read some method sections in similar studies).
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2.4.3 Using Al to Refine Methods, Not Choose Them Blindly
Al can help you:

e Specify your design:
o “Suggest a suitable sampling strategy for a qualitative study on [topic] with [population].”
o “Propose a survey-based experimental design to test [hypothesis].”

e Anticipate limitations:

o “What are the main threats to internal and external validity for this design?”

But:

e  You must understand the methods you propose.

e Use course readings, supervisors, and methodological literature to validate Al suggestions.

2.4.4 Cross-Check with Qualitative/Quantitative Al Guidance

For qualitative research:

e Altools can assist with coding, theming, and summarizing, but good qualitative work still depends

on deep immersion and reflexivity.
e UseAlto:
o Help generate initial codes.
o Compare coding across parts of the data.
e Always:
o Review and refine codes yourself.

o Keep notes on how Al influenced your analysis.

For quantitative research:
e Al can help with:
o Choosing statistical tests.
o Drafting syntax (R, Python, SPSS).

e But:

o You must be able to explain why a test is appropriate and interpret outputs correctly.
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2.5 Al in survey & guestionnaire design
2.5.1 Core idea: Al drafts, you design

Generative Al can help create first-draft questions, suggest variations, and check wording — but a well-
designed survey still needs human expertise and testing. NORC (a major survey organization) notes that
LLMs can help draft effective, pointed questions and suggest variations to reduce bias or improve clarity.
They can “raise the floor” on survey quality by guiding less-experienced designers toward best practices,
but they do not replace trained methodologists.

2.5.2 Step 1 - Clarify your survey goals

Before involving Al, be clear:
- Research questions:
- What exactly do you want to learn?
- Constructs:
- What concepts/variables are you measuring (e.g., satisfaction, trust, workload)?
- Population:
- Who will answer this? Students, employees, customers, patients?
Prompt example to Al:

“My research question is [RQ]. My target population is [population]. | want to measure [constructs].
Suggest types of survey questions (e.g., Likert scales, multiple choice, open-ended) that would be
appropriate.”

2.5.3 Step 2 - Draft initial questions with Al

Once your constructs are clear, ask Al to generate question items:
Example prompts:

- “I want to measure [construct] among [population]. Generate 10 initial Likert-scale items with 5 response
options from Strongly disagree to Strongly agree.”

- “Suggest 5 multiple-choice questions to assess [topic].”

- “Generate 3—4 open-ended questions to explore experiences of [topic].”
Al can:

- Provide a large pool of candidate items quickly.

- Offer alternative wordings to reduce bias or confusion.
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2.5.4 Step 3 — Improve and standardize questions with Al
Now refine the items for clarity, neutrality, and consistency.
You can ask Al to:
- Simplify language:
- “Rewrite these questions in simpler language suitable for [age group / education level].”
- Check for bias:
- “Review these questions for leading, loaded, or ambiguous wording. Suggest revisions.”
- Standardize scales:
- “Ensure all Likert items use consistent wording and direction (e.g., all positively phrased).”
Good survey best practices (from survey design guides) include:
- Keep questions short and clear.
- Avoid jargon.
- Avoid double-barreled questions (asking two things at once).
- Avoid leading questions that push a particular answer.
- Use balanced response scales and avoid “forcing” answers unless necessary.

Al can help you spot and fix these problems if you ask it explicitly.

2.5.5 Step 5 — Structure and flow with Al help

Good surveys have a logical flow:

- Start easy and non-sensitive.

- Group related questions.

- Place sensitive or difficult questions later.
- Use clear section headings.

Ask Al:

- “Here is a list of 30 questions. Organize them into a logical order for an online survey, with section
headings.”

- “Suggest where to include demographic questions and screening questions.”
You can also:
- Ask Al to suggest skip logic:

- “Design skip logic so that participants who answer ‘No’ to Q5 skip Q6—Q8 and go directly to Q9.”
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But:
- Always double-check that the flow is natural and not too complex.
- Long, complex logic can confuse respondents.

2.5.6 Step 6 — Pre-test and refine (with or without Al)

Al is not a substitute for pre-testing your survey with real people.
Pre-test steps:
1) Cognitive interviews:
- Ask a few people from your target population to think aloud as they answer.
2) Pilot survey:
- Run the survey with a small sample.
- Check:
- Time to complete.
- Any confusing questions.
- Patterns of missing or inconsistent answers.
How Al can support pre-test analysis:
- “Here are ten open-ended responses from a pilot. Identify common issues or misunderstandings.”
- “Summarize the main complaints or suggestions participants gave about the survey questions.”

Use this input to refine wording and order.

2.5.7 Special cautions with Al and surveys

Key cautions from current research and guidance:
- Al can produce questions that sound good but don’t behave as expected with real humans.
- Al might reinforce stereotypes or biased framings if not prompted carefully.

- Using Al to simulate human responses is risky; current evidence shows LLMs don’t fully capture the
nuance of real human opinions, especially across different demographic groups.

- You must not input sensitive, identifiable human data into public Al tools.
So:
- Use Al to draft and refine, not to decide final questions alone.

- Always test with real people.
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- Protect privacy by not including names, IDs, or detailed personal info in prompts.

2.5.8 Example mini-workflow for Al-assisted survey design

1) Define research questions and constructs.
2) Ask Al to generate initial items for each construct.
3) Ask Al to:
- Simplify wording.
- Remove leading or biased language.
- Check consistency.
4) Organize questions into a logical order; add sections and intro text with Al’s help.
5) Run a pilot with real participants.
6) Feed pilot responses back into Al (anonymized) to:
- Summarize issues.
- Suggest further question improvements.

7) Finalize survey and document how Al was used.
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Module 3: Data Analysis with Al — Tutorial

Use Al to speed up descriptive and qualitative analysis, generate and improve visualizations, and support
interpretation — but always keep human judgment, verification, and ethics in charge. Generative Al is
best as a “junior analyst,” not the final author of your findings. First, here’s how Al fits into the data
analysis stage.

’ Clean & Prepared Data |—> Al can support:

® Summaries & basic statistics

h 4

) Descriptive Analysis | Al can support:

= Transcription |
e Coding |
® Theme identification

v

[ Qualitative Analysis | Al can support: |

® Suggest suitable charts | 1

® Create visualizations

-

\ Data Visualization | Al can support:

® Suggest suitable charts | |

|
| ® Create visualizations

w

‘ Interpretation of Findings | Al can support:

e Draft explanations |

& Suggest implications

v

‘ Reporting & Discussion |

3.1 An Integrated Data Analysis Process with Al Assistance

3.1.1 Clean & Prepared Data: This is the starting point of the process. Data has already been collected,
cleaned, and organized. Errors, missing values, and inconsistencies are handled. The dataset is now
reliable enough for analysis.

3.1.2 Descriptive Analysis: This stage focuses on understanding what the data looks like. Basic
summaries such as counts, averages, frequencies, and distributions. Identifying patterns or anomalies at
a surface level

£ Al support here: Automatically generate summaries and basic statistics. Quickly highlight
trends, outliers, or notable features in the data

3.1.3 Qualitative Analysis: This step is about meaning rather than numbers, especially with text or non-
numeric data. Coding responses, Identifying themes, categories, or sentiments. Making sense of
interviews, open-ended survey responses, or documents

£ Al support here:

- Transcription of audio or video data
- Coding and thematic analysis
- Assisting with pattern recognition across large volumes of qualitative data
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3.1.4 Data Visualization: Here, insights are translated into visual form to make them easier to understand.
Charts, graphs, and other visual representations. Comparing groups or trends visually.

Al support here:

- Suggesting appropriate chart types
- Automatically creating visualizations based on the data and analysis goals

3.1.5 Interpretation of Findings: This stage explains what the results mean. Connecting findings back to
research questions or objectives. Discussing implications, significance, and limitations

Al support here:

- Drafting explanations of results
- Suggesting possible implications or interpretations based on patterns observed

3.1.6 Reporting & Discussion: This is the final output stage. Writing reports, papers, or presentations.
Integrating analysis, visuals, and interpretations into a coherent narrative

3.2 Alin descriptive & qualitative data analysis

3.2.1 Descriptive analysis with Al

Descriptive analysis means summarizing your data to understand what’s going on: means, medians,
distributions, frequencies, cross@tabulations, etc.

What Al can help with:
e Explaining what descriptive statistics to run.
e Writing code to compute them (R, Python, SPSS, Stata, etc.).
e Interpreting the output in plain language.
e Identifying patterns, outliers, or strange values for further checking.
Typical workflow:
1) Prepare your data
o Clean: handle missing values, obvious errors, duplicates.
o Ensure variables have correct types (numeric, categorical, dates).

2) Ask Al for help on what to compute
Prompt example:

o “l'have a dataset with columns: age, gender, satisfaction_score (1-5), and
purchase_count. What descriptive statistics and tables should | compute to understand
my sample and key variables?”

3) Ask Al to write code
Prompt example (for R):
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o “Write R code using the tidyverse to compute:
= frequencies and percentages for gender,
= mean, SD, min, max for age and satisfaction_score,
= acrosstab of gender vs satisfaction category”
4) Run the code yourself
o Execute in your local environment (RStudio, Jupyter, SPSS, etc.).
o Compare Al's output with your expectations.
5) Ask Al to help interpret

o Prompt:
“Here are my descriptive results. Summarize the main patterns in simple language, and
flag anything unusual that might need attention.”

Important:
e Alis great at suggesting code and summaries, but you must:
o Understand the statistics (e.g., what SD vs skew means).
o Verify results by re-running code or using another method.

o Check for “hallucinations” — Al can confidently misinterpret or misstate numbers.

3.2.2 Qualitative data analysis with Al
Qualitative data usually includes:

e Interview transcripts
e Focus group discussions
e Open-ended survey responses
e Field notes or documents
Al can help with:
e Transcription (audio/video - text).
e Drafting codes and themes.
e Summarizing large amounts of text.
e Searching across documents for patterns.

a) Tools for Al-assisted qualitative analysis
e Specialized QDA software with Al:
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o ATLAS.ti: Al-powered transcription and auto-coding; you can chat with your documents
and let Al help code according to your guidance.

o NVivo, ATLAS.ti, and others: Provide tagging/coding, theme analysis across interviews,
search, and now Al features for automatic coding and summaries.

o Dedicated UX research tools (Dovetail, Looppanel, etc.): Focus on analyzing user
interviews and feedback with Al assistance.

e General-purpose LLMs:

o ChatGPT, Claude, etc.: Can help with summarizing texts, brainstorming codes, and

extracting themes, but don’t have built-in QDA project management features (tagging,
mamboing, etc.).

b) Step-by-step: Using Al in qualitative coding/thematic analysis
Basic workflow:

Transcribe interviews (if needed)

o Use Al transcription services or built-in tools (e.g., ATLAS.ti Al transcription) to convert
audio to text.

o Review and correct transcripts manually.

Get familiar with the data yourself
o Read or listen to several interviews without Al.
o Note your initial impressions.

Use Al as a “first coder” (not the final one)

o Upload one or several transcripts (after anonymization) to an LLM or Al-enabled QDA
tool.

o Prompt examples:

= “Here is an interview transcript about [topic]. Suggest 8—10 descriptive codes
that capture key meanings.”

= “Here are three interview transcripts. Identify recurring themes and give each
theme a label and a brief description.”

Build and refine your codebook
o Use Al suggestions as a starting list.
o You:
= Rename codes to match your terminology.
= Add definitions and inclusion/exclusion criteria.

=  Remove irrelevant codes.
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o Prompt:

= “Here is a draft codebook. Improve definitions and ensure codes are distinct and
non-overlapping.”

5 Apply codes (with or without Al)
o Option 1 —Human coding: You manually code the transcripts using your codebook.

o Option 2 — Al-assisted coding: Use Al features in QDA tools to auto-code, then you
review and correct them.

o Option 3 — LLM: Prompt the Al to apply codes to segments of text, then check accuracy
and consistency.

6 Develop themes
o Ask Al to help cluster codes into themes:

= “Here are 30 codes grouped under these quotes. Propose 4—6 broader themes
and explain how each code relates.”

o Then refine themes based on your understanding of the data.

c) What Al is good and bad at in qualitative analysis
Good at:

e Speeding up the “grunt work”: transcription, initial coding, summarizing, searching across many
documents.

e Acting as a “second set of eyes” to suggest codes you might miss.
e Generating candidate themes when you’re feeling stuck.
Less good at:

e Deeply contextual, inductive analysis that relies on reading between the lines and understanding
subtext, culture, and non-verbal cues.

e Handling subtle nuances (sarcasm, irony, locally specific meanings).
e Fully replacing your interpretive judgment.
Best practices from current guidance:
e Use Al to support, not take over, inductive and interpretive work.
e  Always maintain human oversight and final responsibility for codes and themes.

e Document how Al was used (e.g., “Al was used to generate initial codes; all codes were
reviewed and revised by the researcher”).
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3.3 Al for data visualization
3.3.1 What Al can do for visualization
Al tools and features can help you:

e Choose the right chart types for your data and questions.

e Generate ready-made charts from data files.

e Write and debug visualization code (e.g., ggplot2, matplotlib, Seaborn, Plotly).
e Suggest improvements (colors, labels, layout) for clarity and accessibility.

Examples of Al visualization tools:

e ThoughtSpot, Zoho Analytics, Julius, Domo, Explo: tools that use Al to create dashboards and
charts from data, often with natural-language queries.

e Tableau, Power Bl and similar tools now increasingly include Al or copilot features to suggest
charts or answer natural-language questions.

e Generative Al guides from universities list many tools that help generate code for analysis and
visualization, but emphasize following institutional policies and checking accuracy.

3.3.2 Step-by-step: Using Al to design and create charts

1 Clarify your message
Ask yourself:

o What is the main point of this chart? (comparison, distribution, trend, relationship,
composition?)

o Who is the audience? (technical, general, decision-maker?)

2  Ask Al for chart recommendations
Prompt examples:

o “lI want to show how satisfaction_score varies across age groups and gender. What
types of charts would be appropriate? Suggest 2—3 options and explain the pros/cons of
each.”

o “l'have time-series data for monthly sales over 3 years. What charts best show trends
and seasonality?”

3  Ask Al to generate code or configuration
Example (R/ggplot2):

o “Write ggplot2 code to create a grouped bar chart showing mean satisfaction_score by
gender and age_group. Use a clean theme, add error bars, and label axes clearly.”

Example (Python/Seaborn):

o “Write Seaborn code to create a boxplot of purchase_count by region, with points
overlaid.”
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Al code guides from libraries emphasize verifying code and outputs carefully.
4  Run the code in your own environment
o Execute the code.
o Adjust:
= Labels and titles.
= Color schemes (colorblind-friendly, minimal).
= Order of categories.

5 Use Al tools that “chat with your data”
Tools like Julius allow you to upload a spreadsheet and ask questions like:

o “Make a histogram of age and overlay a density curve.”
o “Create aline chart showing monthly total revenue.”
o Then export or recreate the chart in your preferred software for full control.

6 Ask Al to improve your chart
Prompt:

o “Hereis a description of my chart [or screenshot]. Suggest improvements to make it
clearer and more accessible, focusing on labels, colors, and redundancy.”

o “Suggest how to make this chart compliant with accessibility best practices (e.g., color
blindness, text size).”

3.3.3 Safety and quality checks for Al-made visuals
e Always inspect axes and scales: Al may choose confusing ranges or misleading scales.

e Confirm that the chart truly reflects your data, not an incorrect subset.
e Avoid overly fancy or cluttered designs; simplicity usually wins.

e Follow best practice guidance: clear titles, labeled axes, legends where needed, and direct
labeling instead of relying only on color.

3.4 Al'in interpretation of findings
3.4.1 What “interpretation” really means
Interpretation is where you:

e Explain what your results mean in the context of your research questions.
e Connect your findings to:
o Previous literature.

o Theory.
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o Practical or policy implications.
e Discuss limitations and alternative explanations.
Al can help you:
e Draft and structure this interpretation.
e Suggest connections to literature or theory.
e |dentify possible alternative explanations.
But:
e You must remain the final judge of meaning and significance.

e Avoid letting Al “invent” links or studies you haven’t verified.

3.4.2 Using Al to support interpretation
Practical steps:

1 Summarize key results

o Prompt:
“Here are my main statistical/qualitative findings. Summarize them in 3-5 concise
bullets, highlighting the most important patterns.”

2 Connect to research questions

o Prompt:
“Here are my research questions and findings. For each question, explain whether the
findings support, partly support, or contradict the expectations, and why.”

3  Draft implications

o Prompt:
“Based on these findings in [field/context], what are the main theoretical and practical
implications? Suggest separate sections for theory and for practice.”

4  Ask for alternative explanations

o Prompt:
“Given these results, what are three plausible alternative explanations or limitations |
should consider?”

5 Ask for connections to literature (without relying on Al’s references)

o Prompt:
“My findings suggest [X]. In the literature on [topic], what types of arguments or
theories typically support or contradict such findings? Give a conceptual overview; do
not provide specific citations.”

o Then, you search and cite real papers to back up these conceptual links.
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3.4.3 Keeping Al from over-interpreting
Common risks:

e Qverstating significance (“strongly proves,” “definitely shows”).
e |gnoring limitations or alternative explanations.
e Hallucinated mechanisms or causal claims not justified by your data.
How to reduce these risks:
e Always add limitations in your interpretation and ask Al to help identify them.
e Re-view your original data and analysis when you feel an Al interpretation is too confident.

e Follow guidelines that emphasize using Al as a complement, not a substitute, for researcher
expertise.

3.5 Ethics, privacy, and responsible use

3.5.1 Data privacy and confidentiality
e Do NOT upload:

o Personally identifiable raw data (names, emails, IDs, phone numbers).

o Sensitive personal data (health records, detailed responses) into public Al tools unless
you are certain the tool’s terms guarantee confidentiality and your institution approves.

e Best practices:
o Anonymize or aggregate data before sharing with Al.
o Remove or obscure direct identifiers.
o Use institutional or approved tools when working with sensitive data.

3.5.2 Transparency and documentation
e Many universities and organizations recommend:

o Disclosing that Al was used in data analysis and/or visualization.

o Describing what Al was used for (e.g., “Al was used to generate initial codes and to draft
descriptive summaries”) and how outputs were verified.

e Keepalog:
o Which tools?
o What prompts?

o What decisions did you make after reviewing Al outputs?
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3.5.3 Bias, fairness, and critical checking
e Alcan:

o Overfit to patterns in its training data.
o Reproduce stereotypes or framings that are biased.
e You should:
o Critically evaluate Al-generated codes, themes, and interpretations.
o Consider whether important perspectives or groups are missing.

o Reflect on your own and Al’'s combined assumptions.
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Module 4: Using Al to Support Research Report Writing
and Referencing

4.1 Integrating Al Tools into the Report Writing Process

Report Writing Workflow with Al Support

Data & Findings R Al can support:

)
~ = Outlines & section plans

v

Structure the Report 1» S— Al can support:

= Paragraph drafting
= Expanding key points

v

Draft the Content ‘[ S— Al can support:
e Language refinement
# Tone adjustment

® Improving conciseness

v

Improve Clarity & Style ... al Al can support:

® Reference management

@ Citation consistency checks

v

Add Citations & References

...... - Al can support:

© Reference management

= Citation consistency checks

v

Final Review & Al Disclosure

4.1.1 Data & Findings
This stage represents the foundation of the report.

e Includes analyzed data, results, observations, and key findings derived from research or
evaluation activities.

e No writing occurs yet; the focus is on understanding and consolidating evidence.
€ Al support:

e Al may assist in organizing information into high-level outlines or section plans, helping
authors decide how findings should be presented logically.
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4.1.2 Structure the Report
At this stage, the overall architecture of the document is developed.

o Defining chapters, sections, and subsections
o Aligning structure with research objectives, guidelines, or journal requirements

Al support:

e Generating outlines and section frameworks
o Suggesting logical flow between sections

4.1.3 Draft the Content
This phase involves transforming structured ideas into written text.

o  Writing initial paragraphs for each section
o Explaining results, methods, and arguments

€ Al support:
e Paragraph drafting based on provided inputs

e Expanding key points while maintaining coherence
e Assisting with clarity without introducing new claims or data

4.1.4 Improve Clarity & Style
Here, the draft is refined for readability and academic quality.

o Improving sentence structure and flow

o Ensuring appropriate academic tone and precision
e Reducing redundancy and unnecessary complexity

€ Al support:
o Language refinement

e Tone adjustment (e.g., formal, neutral, academic)
e Enhancing conciseness and clarity

4.1.5 Add Citations & References
This step ensures academic integrity and traceability.

o Adding in-text citations
o Formatting references according to required styles (APA, MLA, Chicago, etc.)

Al support:

e Reference management assistance
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e Citation consistency checks
o Identifying missing or improperly formatted citations

4.1.6 Final Review & Al Disclosure
The final stage focuses on quality assurance and ethical compliance.

o Reviewing the full document for coherence and accuracy
o Ensuring transparency regarding Al use

Key outcome:

e A polished report ready for submission, with appropriate AI disclosure where required by
institutions or publishers.

4.2 Structuring Research Reports with Al
4.2.1 Why Structure Matters
A well-structured report is:

e Easier for readers to follow.

e Easier for you to write (you know what goes where).

e More likely to meet thesis/journal/assignment requirements.
Common structures:

e Empirical research report (IMRaD): Introduction, Methods, Results, and Discussion, plus Abstract
and References.

e Thesis/dissertation: Introduction, Literature Review, Methodology, Findings/Results, Discussion,
Conclusion, References.

e Project report: Executive Summary, Background, Objectives, Methods, Results,
Recommendations.

Al can help you adapt these templates to your specific context.

4.2.2 Using Al to Create a Basic Outline
Step 1: Give Al context
Prompt examples:

e “l am writing a [undergraduate/master’s/PhD] research report in [field]. My research topic is
[topic], and my main research question is [question]. Propose a detailed outline for the report,
including main sections and subsections.”

e “My department requires these sections: [list required sections]. Integrate them into a standard
research report structure for a study on [topic].”

Created By: Chirag Patel 34




Al Tools for Effective Research and Report Writing

Step 2: Adjust the outline to your reality
After Al gives you an outline:

e Add or remove sections to match:
o Your method (qualitative/quantitative/mixed).
o Your supervisor’s instructions.
o Any specific template from your university or journal.

Step 3: Ask Al to align sections with research questions
Prompt:

e “Hereis my outline and here are my research questions. For each section, briefly explain what it
should cover in relation to these questions.”

4.2.3 Turning the Outline into a Writing Plan
Once you’re happy with the outline, ask Al to help schedule and sequence the work:

e “Turn this outline into a writing plan for 2 weeks. For each day, specify which sections to draft
and what tasks to focus on (e.g., write Methods, check references, create figures).”

You can then:
e Adjust based on your deadlines.

e Break large sections into smaller chunks (e.g., “Introduction part 1: hook and context”).

4.2.4 Using Al to Check That You Follow the Structure
After you draft, you can ask Al:

e “Hereis my report outline and here is the draft. Point out any sections that are missing,
underdeveloped, or out of order compared to the outline.”

Use that feedback to reorganize or expand as needed.

4.3 Enhancing Writing Quality with Al
4.3.1 What Al Can Help with (and What It Can’t)
Al can help with:

e (Clarity and conciseness.

e Academic tone and style.

e Grammar, spelling, and punctuation.
e Paragraph flow and transitions.

e Explaining complex ideas in simpler terms, or vice versa.
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It cannot:
e Understand your exact intention, nuance, and argument as well as you do.
e Replace critical thinking and original ideas.
e Guarantee factual accuracy; it can misinterpret or hallucinate details.

University guidance is very consistent: turning in unedited AlRlgenerated text as your own work is
academic misconduct. Al is a support tool; you must still do the intellectual work.

4.3.2 Step-by-Step: Using Al as a Writing Coach
Step 1: Write your own first draft

e Draft sections in your own words.
e Don’t worry about perfection; focus on getting ideas and evidence down.

Step 2: Use Al for paragraph-level improvements
Prompt examples:

e “Rewrite this paragraph for clearer, more concise academic English. Keep the meaning the
same.”

e  “Improve the flow between these two paragraphs. Don’t change the content, just improve
transitions.”

Step 3: Use Al for overall style and tone
Prompt examples:

e  “Review this section and suggest changes to make it more formal and suitable for an academic
research report.”

e “Highlight sentences that are too long, vague, or repetitive.”
Step 4: Use Al for “readability checks”
e “Assess the readability of this section. Suggest where | should simplify or shorten sentences.”
e  “Rewrite this explanation as if | were explaining it to a first-year student in [field].”
Step 5: Always review Al suggestions
e Accept only changes that:
o Keep your meaning accurate.
o Fit your voice and argument.

e Don’t let Al change your claims into something you can’t defend.

4.3.3 Using Al to Improve Structure Within Sections
You can also use Al to:
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e Refine internal structure:

o “Hereis a long discussion section. Suggest how to break it into subsections with
headings.”

e Improve the logical sequence:
o “Here are my main points in this section. Suggest a logical order and explain why.”
Then:
e Reorder your content accordingly.

e Add short topic sentences and signposting (“In contrast,” “Furthermore,” etc.), either yourself or
with Al’s help.

4.3.4 When NOT to Rely on Al for Writing
Avoid:

e Letting Al write entire sections from scratch without your input.
e Using Al to generate arguments or interpretations you don’t understand.
e Blindly accepting Al’s “facts” — verify with your data and literature.

Many universities emphasize that Al should be used for:

e Inspiration, ideation, structure, and formatting,
not for replacing your own reasoning and writing.

4.4 Citation & Referencing Using Al
4.4.1 The Big Rule: Verify Every Citation
Generative Al is known for:

e Inventing fake citations.

e (Citing real papers but with wrong details (authors, year, page numbers).
Therefore:

e Never trust a citation from an Al tool without checking.

e Always use the original source (PDF, library database, journal website) to confirm details.

4.2 Using Al to Help with Citation Tasks (Safely)
Here are safe and unsafe uses:

Safe-ish uses:

e “Here is a reference entry. Please reformat it in APA 7 style.” (then you double-check)
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e  “l used this source in my text; suggest where a citation would logically go and what information
should be included (author, year).”

Unsafe uses:
e “Give me 10 references on [topic] with full citations, and I'll paste them directly.”
e  “Write a paragraph and include citations to relevant papers.”
Safer workflow:
e Use Al tools to:
o Suggest types of sources or where to look (e.g., databases).
o Format or polish references you already have.

e Use proper databases (Scopus, Web of Science, PubMed, Google Scholar, library search) and
reference managers (Zotero, EndNote, Mendeley, etc.) to find and manage references.

4.4.3 Reference Managers and Al Citation Tools
Traditional reference managers:

e Zotero, EndNote, Mendeley, RefWorks, Paperpile:
o Help you collect, organize, and insert citations into Word/Google Docs.
o Automatically generate reference lists in many styles (APA, MLA, Chicago, IEEE, etc.).
Al-enhanced reference managers:

e Some modern tools (like Anara, Paperguide, Logically, and others) combine reference
management with Al features: smarter search, auto-tagging, or auto-formatting suggestions.

Best practice:
e Use one core reference manager as your “single source of truth.”

e Use Al tools as helpers on top, not replacements for the manager.

4.4.4 Using Al to Correct and Polish References
Once you have a reference list:

e Ask Al to:

o “Check these references for consistency and completeness according to APA style. Point
out any missing information (e.g., year, volume, issue, DOI).”

e You:
o Compare each suggested correction with the original source.

o Fix manually in your reference manager.
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4.4.5 How to Cite Al Itself (If Required by Your Institution/Publisher)
Many publishers and universities now say:

e If Al played a significant role (e.g., drafting text, generating ideas), you must disclose that and
often cite the Al tool according to a specific style (e.g., APA has guidance on how to cite
ChatGPT).

Common elements:
e Name of the Al tool (e.g., ChatGPT, version).
e Company (e.g., OpenAl).
e Date of use.
e Brief description of how you used it.
Example (APA style, generic pattern):

e QOpenAl. (2025). ChatGPT (GPT-4, Jan 10 version) [Large language model].
https://chat.openai.com/chat

And in the text, you might say (e.g., in Methods or Acknowledgments):

e “The author used ChatGPT (OpenAl, 2025) to assist with drafting and editing text, and to suggest
outline structures. All Al-generated content was reviewed and modified by the author.”

Always:

e Follow your institution’s or target journal’s specific instructions on Al citation and disclosure.

4.4.6 Example: Al-Supported Referencing Workflow
Here is a safe process:

1. Find and save sources in Zotero / EndNote / Mendeley.

2. Insert citations in your document using the reference manager’s plugin.
3. After drafting, export your references.

4. Ask Al to:

o “Check these references for consistent formatting and completeness according to
[style].”

5. Verify each change against the original source, then update in your reference manager.

6. If required by your institution/journal, add a brief Al-use statement and cite the Al tool where
appropriate.
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4.5 Ethics, Integrity, and Practical Tips
4.5.1 Academic Integrity Basics
Nearly all universities agree:

e Submitting unedited Al-generated work as your own is academic misconduct.
e You must be transparent about Al use and clearly indicate Al assistance when required.
Good practices:
e Always keep your own thinking and original arguments at the center.
e UseAlto:
o Brainstorm and outline.
o Improve clarity and grammar.
o Manage and format references.

e Never let Al hide that you don’t understand the content.

4.5.2 Transparency and Al-Use Statements
If your institution/journal requires it, include a short statement like:

e “Generative Al (tools X and Y) was used for: [e.g., brainstorming outlines, improving English
phrasing, and formatting citations]. All Al-generated content was reviewed, edited, and verified
by the author.”

Some universities require you to:

e Keep chat logs or input/output as appendices if Al use is substantial.

4.5.3 Privacy and Data Safety

Avoid:
e Uploading:
o Other people’s unpublished work.
o Confidential or sensitive data.
o Your own unpublished thesis/report, if your institution has not approved that tool.
Instead:

e Use anonymized or de-identified examples.

e Prefer tools approved by your institution (often these have been reviewed for data privacy).
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4.5.4 A Simple Checklist Before Submitting
Before submission, ask yourself:

Structure:
e Does the report follow the required structure (e.g., IMRaD, thesis template)?
Writing:
e |sthe language clear and academic? Did | review Al suggestions and keep my own meaning?
Citations:
e Are all citations accurate and traced back to real sources?
e Are the references complete and consistent with the required style?
Integrity:
e Have | disclosed Al use where required?

e |s this honestly my own work, with Al as a helper, not a ghostwriter?

Created By: Chirag Patel 41




Al Tools for Effective Research and Report Writing

Module 5: Ethical Considerations and Final Project — Tutorial

5.1. Ethical Governance of Al in the Research Process

An Ethical Workflow for Al-Enabled Research

I Plan Research

Ethical principles addressed:

‘ Ethics & Al Policy Check - ® Integrity

® Privacy & Data Protection

® Fairness & Non-discrimination

‘ Collect Data — Ethical principle addressed:

@ Privacy & Data Protection

‘ Analyze with Al | .l Ethical principles addressed:

@ Fairness & Non-discrimination

@ Accountability

v

‘ Write Report — Ethical principles reinforced:

® Integrity

@ Accountability

| Transparent Al Disclosure

l

Final Submission

5.1.1 Plan Research
This is the conceptual foundation of the study.

e Research objectives, questions, and scope are defined.
e Decisions are made about whether and how Al tools may be used.

o Potential ethical risks are anticipated early.

Key focus: Responsible research design before any data or Al use.

5.1.2 Ethics & Al Policy Check
This stage ensures compliance with ethical standards, institutional policies, and Al governance
guidelines.

o Review of consent requirements and data governance rules
o Assessment of acceptable Al tools and use cases

Created By: Chirag Patel 42




Al Tools for Effective Research and Report Writing
Ethical principles addressed:
o Integrity — honesty and transparency in research intent

e Privacy & Data Protection — safeguarding personal or sensitive data
e Fairness & Non-discrimination — avoiding biased or exclusionary practices

5.1.3 Collect Data
Here, data is gathered in accordance with approved ethical protocols.

e Collection methods align with consent and confidentiality requirements
o Data minimization and secure storage practices are followed

Ethical principle addressed:

e Privacy & Data Protection — ensuring lawful, secure, and respectful handling of data

5.1.4 Analyze with Al
Al tools are used to assist in data analysis while maintaining human oversight.

e Al supports pattern detection, summarization, or modeling
o Researchers remain responsible for interpretation and validation

Ethical principles addressed:

e Fairness & Non-discrimination — monitoring and mitigating bias in Al outputs
e Accountability — researchers remain answerable for results generated using Al

5.1.5 Write Report
Findings are documented and contextualized within the research objectives.

e Human authorship is maintained
o Al assistance, if used, supports clarity rather than content fabrication

Ethical principles reinforced:

e Integrity — accurate and honest reporting of methods and findings
e Accountability — clear ownership of the research narrative

5.1.6 Transparent Al Disclosure
This step ensures openness about Al involvement in the research process.

e Disclosure of where and how Al tools were used
e Alignment with journal, institutional, or funding body requirements
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Purpose: Maintain trust, reproducibility, and ethical transparency.

5.1.7 Final Submission
The research is formally submitted for evaluation or publication.

o Ethical compliance has been demonstrated across all stages
e Aluse has been responsibly documented

Outcome: A research output that is ethically sound, transparent, and trustworthy.

5.2 Alin Research Ethics and Responsible Use
5.2.1 Core ethical principles (in simple terms)

Most frameworks for Al ethics (UNESCO, universities, publishers, etc.) revolve around a few core
principles:

e Integrity and honesty
o Don’t present Al-generated work as your own original thinking.
o Don’tlet Al “do” the assessment or research for you.

e Privacy and data protection

o Don’t upload confidential or personal data into public Al tools unless you are sure it’s
allowed and safe.

e Fairness and non-discrimination

o Be aware that Al can reproduce biases from its training data (stereotypes,
underrepresented groups, etc.).

o Think about how your use of Al might bias your sampling, analysis, or interpretation.
e Accountability and responsibility

o You (the human researcher) remain responsible for the entire research process and its
outputs.

o Alis atool; mistakes are still your responsibility.
e Transparency and explain ability
o Be open about how and where you use Al.
o Be able to explain your role and the Al’s role in the work.
UNESCOQO’s Al ethics recommendation, for example, emphasizes:
e Proportionality and “do no harm,”

e Safety and security,
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e Right to privacy and data protection,

e And multi-stakeholder, adaptive governance.

5.2.2 Responsible use of Al in research: what it means in practice
“Responsible use” basically means: using Al in ways that are:

1 Aligned with your institution’s rules
o Universities now have generative Al policies that:
= Tell you where Al use is allowed or not allowed.

= Often require instructor permission for coursework and assessments.

o Responsible use:
= Reading your institution’s Al policy.
=  Following course-specific and supervisor-specific rules.
2 Supporting, not replacing, your learning and contribution
o Many university guides explicitly ask:

= “Am | using Al to support my learning, or to bypass the learning process?”
Responsible:

= Using Al to brainstorm, outline, get feedback, debug code, polish language.

o lrresponsible:

= Asking Al to write your entire assignment or thesis and submitting it with
minimal or no changes.

3 Protecting privacy and confidentiality
o Policies from APA, universities, and publishers warn against:

= |nputting confidential, unpublished, or sensitive data into public generative Al

tools.

o Practical rules:

= Don'’t paste full interview transcripts with identifiable information.

=  Don’t upload personal data (names, IDs, medical details) unless you are using an
approved, secure system and have ethical clearance.

=  Anonymize or aggregate data before using it with Al.
4  Verifying and not trusting blindly

o Alcan:
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= Hallucinate facts and citations.
= Give plausible but wrong methodological advice.
o Responsible practice:

= Always check important outputs against original data, trusted sources, and
methodological texts.

5 Respecting authorship and intellectual contribution
o COPE (Committee on Publication Ethics) and major publishers are clear:

= Al tools cannot be listed as authors because they cannot take responsibility for
the work.

o You are the author; Al is a tool.

5.2.3 Typical “allowed vs not allowed” patterns (based on current policies)
Patterns that are widely allowed (with acknowledgment/disclosure where required):

e Using Al to:
o Brainstorm topics and research questions.
o Suggest outlines for reports.
o Draft orimprove sentences and paragraphs for clarity and style.
o Generate code or syntax that you then test and understand.
o Help with formatting and referencing, with verification.
Patterns that are generally not allowed or strongly discouraged:
e Using Al to:

o Write essays, reports, or theses that you submit as your own work without substantial
modification.

o Generate or fabricate data, results, or citations.
o Solve take-home exams or assignments that are meant to test your individual skills.
o Translate or rewrite others’ work in ways that hide plagiarism.

Always align with your specific course/institution rules, which may be stricter than these general trends.

5.2.4 A quick ethics checklist before using Al in research
Before using Al in any part of your project, ask:

e Integrity:

o If I use Al here, will this still be honestly my own work and thinking?
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e Privacy:
o Is there any confidential or personal data in what I’'m about to paste or upload?
e Rules:
o Does my institution, supervisor, or journal explicitly allow this kind of Al use?
e Verification:
o Canland will I verify the Al's output with real data or trusted sources?
e Bias:

o Could this Al output introduce or reinforce bias (e.g., stereotyped language,
unrepresentative samples)?

e Accountability:
o Am | ready to take full responsibility for this part of the work?

If the answer to any of these is “no” or “I'm not sure,” that’s a red flag. Either don’t use Al there, or seek
advice from your supervisor/ethics board.

5.3 Transparency in Al Use

5.3.1 Why transparency is now a core expectation
There is now broad consensus among publishers, universities, and ethics bodies that:

e Researchers must be transparent about how they use Al in their work.

e Non-disclosure is considered an integrity issue, especially when Al has played a substantial role.
At the same time, there is a “transparency paradox”:

e Researchers are urged to declare Al use,

e But they sometimes fear that declaring Al will hurt how their work is perceived (e.g., seen as
“cheating” or “less original”).

The ethical stance is clear:
e Hiding substantial Al use is misleading and damages trust.

e Transparency, supported by good documentation and explanation, is the right path.

5.3.2 What “transparency” actually requires
At minimum, transparency means:

e C(Clearly stating:
o Whether Al was used.

o Which tools (e.g., ChatGPT, Claude, Elicit, NVivo’s Al coding, etc.).
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o For which tasks (e.g., brainstorming, drafting, coding, editing, referencing).
e Being accurate:
o Not downplaying or exaggerating Al’s role.
e Being timely:
o Declaring Al use at the appropriate place:
= |In methods/acknowledgments of a paper.
= |nanintroduction or appendix of a thesis.
= In a cover note or form for an assignment.
Publisher and university guidelines insist that:
e Authors must not list Al tools as co-authors.

e But must describe their use of Al where it materially affects the research or manuscript.

5.3.3 Where and how to report Al use
Depending on context, here’s where transparency usually happens:

e Inaresearch paper:
o Methods section:
= Describe how Al was used in data analysis, coding, etc.
o Acknowledgments:
=  Mention Al used for language editing or brainstorming.
o Some journals now have a specific “Al Use” section or statement.
e In athesis or dissertation:
o Introduction or methodology:
= Briefly describe any Al tools used in literature search, data analysis, or writing.
o Preface/acknowledgments:
= Thank and declare Al tools used for drafting and editing.
o Some institutions ask for an appendix describing Al use in more detail.
e In coursework assignments:
o Short statement after the title or at the end:

= “lused [Tool] to brainstorm ideas and improve grammar. All content reflects my
own understanding and was edited by me.”
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5.3.4 Example Al-use statements
Adapt these to your own context and rules:

e For aresearch paper (generic style):

o “The author used ChatGPT (OpenAl, version X, [date]) to assist with language editing
and to improve clarity and flow in the manuscript. All Al-generated suggestions were
reviewed and revised by the author. The Al tool was not involved in data collection,
analysis, or interpretation.”

e For athesis:

o “Generative Al tools (ChatGPT, Claude) were used during the preparation of this thesis
to:

=  brainstorm research questions and outline the structure,
= suggest improvements to academic writing style,

= and assist with formatting references.

All Al outputs were checked and revised by the author, and the author is solely
responsible for the final content.”

e For astudent assignment:

o “lused [Tool] to help brainstorm ideas for the topic and to check grammar and clarity. |
wrote the assignment myself and | am responsible for all content and arguments.”

5.3.5 Documentation and evidence (if required)
Some institutions or supervisors might ask you to:

o Keep:
o Screenshots or exports of key Al interactions.

o Logs of prompts and Al outputs, at least for important sections.

o How you built on or modified Al’s suggestions.

o That you understand and can explain everything in your final work.

This is especially useful if:

e There is ever a question about whether the work is really yours.

5.3.6 Balancing transparency with credibility
A few tips to handle the “paradox” professionally:

e Emphasize your agency:
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o Use language that shows you directed the Al (e.g., “l used Al to...” instead of “Al
wrote...”).

e Explain your rationale:
o Briefly say why you used Al (e.g., language support, coding assistance, efficiency).
e Focus on output quality:

o If your work is thoughtful, well-argued, and clearly reflects your engagement,
transparent Al use is more likely to be seen as responsible.

5.4 Final Research Project Implementation (with Al, ethically)
5.4.1 Phase 1 - Define topic and questions (with Al ethics in mind)
e UseAlto:

o Brainstorm topics.
o Refine research questions.
e Ethical points:

o Make sure the topic itself is ethically acceptable (no harm, no illegal activities, respect
for participants).

o Don’t let Al propose sensitive or risky topics without checking with your supervisor.
Example prompts:
e “Generate 5-10 possible research topics in [field] related to [broad areal.”

e “Here is my topic. Suggest 3—-5 specific, answerable research questions suitable for a [level]
project.”

5.4.2 Phase 2 - Plan design & ethics (critical phase)
In this phase, you:

e Decide methods (quantitative, qualitative, mixed).
e Plan data collection tools (survey, interview, secondary data, etc.).
e Address formal ethics (if needed).
Al can help by:
e Suggesting possible designs.
e Explaining methods.
e Reminding you about typical ethical issues.

Example prompts:
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e “Suggest three research designs for a study on [topic] and explain their pros and cons.”
e “What are the main ethical issues to consider when doing interviews with [vulnerable group]?”
Key ethics steps:
e If your project involves human participants, you usually need:
o Ethics approval from your institution.
o Informed consent.
o Data management and confidentiality plan.
e Your institution’s Al policy may also require:

o Clarification on whether you’re allowed to use Al to design or analyze data for human-
participant research.
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