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Preface

These lecture notes cover the final and most rewarding stage of research: interpretation
and communication. Having learned about research formulation (Unit I), data collec-
tion/analysis (Unit II), and ethics/IPR/publishing (Unit III), we now explore how to
transform data into meaning and communicate findings effectively. We’ll continue using
the **Electrical Chakki** (electric grinder) as our running example to demonstrate how
these concepts apply to real-world research.

The Research Communication Pathway

Data Collection* Analysis » Interpretation» Reporting — Impact
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1 The Art of Interpretation and Communication

1.1 Opening Discussion

Key Question: What’s the difference between having data and having understanding?

Data is raw material, but interpretation gives it meaning, and reporting communi-
cates that meaning. Today we bridge the gap between analysis and impact.

Electrical Chakki Example: From Data to Understanding

Data We Collected:

e 384 households surveyed

e 124 experienced high voltage fluctuations (20 events/month)

29 failures in high-fluctuation group (23.4%)

21 failures in low-fluctuation group (8.1%)

t-test: p j 0.001
e Cohen’sd = 0.85

Analysis Results: Numbers, statistics, p-values
Interpretation (Understanding):

e Voltage fluctuations aren’t just annoying—they’re actively destroying motors
e The effect is large (d=0.85), not just statistically significant

e Rural households bear disproportionate burden due to poor power quality

Voltage stabilizers could extend chakki life by 1-2 years

This has policy implications for rural electrification programs

Impact (Communication):

Journal article for academic peers

Policy brief for government officials

e Consumer guide for households

Technical recommendations for manufacturers

2 Meaning of Interpretation

[Definition| Interpretation is the intellectual process of making sense of your findings. It’s
where you transform statistics into stories, numbers into narratives.



2.1 What Interpretation IS and IS NOT

2.2 Key Aspects of Interpretation

1. Explanatory: Why did these results occur? What mechanisms explain the find-
ings?

2. Integrative: How do findings connect to existing literature and theory?

3. Predictive: What might happen next? What are the implications for future
research?

4. Practical: What are the real-world implications? How can findings be applied?

5. Theoretical: How does this advance knowledge? Does it support, extend, or
challenge existing theory?

Chakki Example: Five Aspects of Interpretation

Explanatory: ”Voltage fluctuations cause motor overheating because the thermal
protection systems aren’t designed for rapid voltage changes. Each fluctuation
creates thermal stress, and cumulative stress leads to insulation breakdown.”
Integrative: ”"These findings extend previous laboratory work by Kumar et al.
(2022) by providing real-world evidence from actual households. They also align
with general motor durability literature showing voltage variation as a key failure
predictor.”

Predictive: "Based on these results, we predict that chakki failures will increase
during summer months when voltage fluctuations are more common due to high air
conditioner usage. We also predict that installing voltage stabilizers could reduce
failures by 60-70%.”

Practical: "Manufacturers should redesign thermal protection for wider voltage
tolerance. Rural development programs should consider subsidizing voltage stabi-
lizers. Utilities should prioritize power quality improvements in rural feeders.”
Theoretical: ”This study contributes to the theory of technology adoption in
developing contexts by showing how infrastructure quality (power supply) affects
appliance durability. It suggests that infrastructure and technology must be studied
together, not in isolation.”

3 Technique of Interpretation

Interpretation is both science and art. Let’s explore systematic techniques.



Table 1: Interpretation: Distinguishing Characteristics

What Interpretation IS

NOT

What Interpretation IS

Explaining why results oc-
curred

Mere data description

Connecting to existing liter-
ature

Restating results

Drawing meaningful conclu-
sions

Wishful thinking

Identifying implications

Speculation without basis

Acknowledging limitations

dence

Ignoring contradictory evi-

Synthesizing multiple find-
ings

Isolated fact listing

Table 2: Interpretation Techniques with Chakki Examples

Technique Process When to Use | Chakki Exam-
ple
Comparative | Compare with | When building | Compare failure
existing studies | on previous | rates with man-
work ufacturer specifi-
cations
Causal Identify  cause- | Experimental /quasEstablish  that
effect  relation- | experimental voltage  fluctu-
ships designs ations CAUSE
failures
Contextual Consider so- | Qualitative/cross; Understand why
cial/cultural cultural studies | rural users ac-
context cept frequent re-
pairs
Critical Question as- | All research | Challenge  as-
sumptions, types sumption  that
limitations " users cause
failures”
Creative Generate  new | Exploratory re- | Hypothesize
hypotheses/the- | search that dust ac-
ories cumulation
compounds volt-
age effects




3.1 Systematic Interpretation Techniques

3.2 Step-by-Step Interpretation Process
1. Revisit Research Questions:
e Original question: ”Do voltage fluctuations affect chakki motor lifespan?”
e Answer: Yes, significantly.
2. Review Key Findings:
o 23.4% failure rate in high-fluctuation group vs. 8.1% in low-fluctuation
e pj0.001, Cohen’s d = 0.85 (large effect)
e Mean time to failure: 98 vs. 157 days
3. Check Against Hypotheses:

e H: "Households with frequent voltage fluctuations will have higher failure
rates”

e Supported strongly
4. Compare with Literature:
e Laboratory studies predicted this (Kumar et al., 2022)
e But real-world effect size larger than expected
e First field study confirming lab predictions
5. Consider Alternative Explanations:
e Could rural households use chakkis more intensively?
e Analysis: Rural usage 54 min/day vs. urban 40 min—partial confound
e But even controlling for usage, voltage effect remains significant
6. Examine Practical Significance:
e 15% absolute risk increase

e Number Needed to Harm = 7 (for every 7 high-fluctuation households, 1
additional failure)

e Cost: Average repair 1,500, replacement 5,000
7. Identify Limitations:
e Only 6-month follow-up

e One district only




e Couldn’t measure instantaneous voltage spikes
8. Synthesize:

e "This study provides strong evidence that voltage fluctuations significantly
reduce chakki lifespan, with large practical and economic implications for
rural households. While usage patterns contribute, voltage quality remains
the primary driver. These findings suggest that voltage stabilizer interven-
tions could substantially reduce appliance failures in areas with poor power
quality.”

3.3 Class Activity: Interpretation Exercise

Interpretation Practice

Finding: ”Study finds: Students who attend 90%+ classes score 15% higher on
average.”

Using different interpretation techniques, how would you interpret this finding?
Group Discussion (5 minutes):

Possible Interpretations:

Causal Interpretation: 7 Attendance directly causes better performance through
increased exposure to material and class participation.”

Contextual Interpretation: " Motivated students both attend class and study
more—attendance is a marker of engagement, not just a cause.”

Crritical Interpretation: ”Correlation doesn’t equal causation. Self-selection bias
may explain the relationship. Students who struggle may avoid class.”

Practical Interpretation: ”Policies should encourage attendance through incentives
or requirements, but also address underlying engagement issues.”

Theoretical Interpretation: ”Supports engagement theory suggesting that multiple
forms of engagement (attendance, study time, participation) interact to produce
learning outcomes.”

4 Precaution in Interpretation

Interpretation has pitfalls. Avoiding these is crucial for credibility.

4.1 Common Interpretation Pitfalls to Avoid
4.2 The Seven Deadly Sins of Interpretation

1. Data Torturing: Forcing data to say what you want through repeated analyses,
p-hacking, and selective reporting

2. Selective Reporting: Ignoring inconvenient results that don’t support your hy-
pothesis

3. Overinterpretation: Making claims that go beyond what the data actually sup-
port



1. Revisit Research Questions

l

2. Review Key Findings

l

3. Check Against Hypotheses

l

4. Compare with Literature

l

5. Consider Alternative Explanations

l

6. Examine Practical Significance

l

7. Identify Limitations

l

8. Synthesize: Create Coherent Narrative

Figure 1: Systematic Interpretation Process

Table 3: Interpretation Pitfalls and Precautions

Pitfall Description Precaution

Overgeneralization Claiming findings ap- | Clearly state sample
ply to all populations | limitations

Causal claims from | Assuming causation | Use cautious language

correlation from correlational | ("associated — with,”
data "predicts”)

Ignoring  contradic- | Only discussing find- | Address all findings,

tory evidence ings that support your | even inconvenient
view ones

Confusing statistical | P j 0.05 doesn’t mean | Report effect sizes

with practical signifi-
cance

practically important

and real-world impli-
cations

Confirmation bias

Seeking only evidence
that confirms beliefs

Actively seek alterna-
tive explanations

Extrapolation beyond | Predicting far outside | Stay = within  study
data your data range boundaries
Ignoring context Overlooking situa- | Consider cultural,

tional factors

social, environmental
factors




4. Underinterpretation: Failing to see meaningful patterns that are actually present
in the data

5. Misunderstanding Statistics: P-value fallacies, confusing significance with im-
portance

6. Ignoring Uncertainty: Presenting findings as definitive when they’re probabilis-
tic

7. Circular Reasoning: Using assumptions to prove themselves (e.g., ” This measure
is valid because it correlates with itself”)

Chakki Example: Avoiding Interpretation Sins

Sin 1 - Data Torturing: Running 20 different statistical tests until one shows p
i 0.05, then reporting only that one.

Instead: Preregister analysis plan, report all tests, adjust for multiple compar-
isons.

Sin 2 - Selective Reporting: Finding that voltage fluctuations affect motors
but dust doesn’t, then only reporting the voltage finding.

Instead: Report both findings. The null result for dust is still informative.

Sin 3 - Overinterpretation: ”This proves that voltage stabilizers will eliminate
all chakki failures.”

Instead: "These results suggest that voltage stabilizers could substantially reduce
failures, but further intervention studies are needed.”

Sin 4 - Underinterpretation: Noticing that failures spike during summer but
dismissing it as random.

Instead: Investigate seasonal patterns—they might reveal important insights
about temperature effects.

Sin 5 - Misunderstanding Statistics: ”"p | 0.05 means there’s a 95% chance
voltage fluctuations cause failures.”

Instead: "p j 0.05 means that if there were no true effect, we’d see results this
extreme less than 5% of the time.”

Sin 6 - Ignoring Uncertainty: ”The mean time to failure is 98.3 days.”
Instead: "The mean time to failure is 98.3 days (95% CI: 87.2 to 109.4 days).”
Sin 7 - Circular Reasoning: ”"The survey is valid because it correlates with itself
in test-retest reliability.”

Instead: Validate against objective measures (actual failure records, not just self-
reports).

5 Significance of Report Writing

Research that isn’t communicated is research that doesn’t exist. Reporting trans-
forms private discovery into public knowledge.

10



5.1 Why Report Writing Matters
5.2 Multiple Audiences, Multiple Purposes

e Academic Peers: Demonstrate rigor, contribute to theory, enable replication
e Practitioners: Provide actionable insights for real-world application

e Policy Makers: Offer evidence for decisions, inform regulations

e General Public: Educate and inform, build science literacy

e Funding Agencies: Show value for money, justify continued investment

e Students: Serve as educational resource, train next generation

Chakki Example: Multiple Audiences

Academic Peers (Journal Article):
e Detailed methodology for replication
e Statistical analyses and effect sizes
e Theoretical contributions to appliance durability literature
e Limitations and future research directions
Practitioners (Technical Report for Manufacturers):
e Specific design recommendations for voltage tolerance
e Component specifications for thermal protection
e Testing protocols for quality assurance
e Cost-benefit analysis of design changes
Policy Makers (Policy Brief for Government):
e Economic impact of poor power quality
e Cost-effectiveness of voltage stabilizer subsidies
e Recommendations for rural electrification standards
e 2-page summary with key findings and action items
General Public (Consumer Guide):
e Simple explanation of why chakkis fail
e Practical tips: "How to protect your chakki”
e What to look for when buying a chakki

e Published in local newspapers, community newsletters

11



Funding Agencies (Final Report):
e Achievement of stated objectives
e Outputs and outcomes
e Budget utilization

e Plans for dissemination and impact

6 Different Steps in Writing Report

Good writing is a process, not an event. Let’s break it down systematically.

6.1 The 7-Step Writing Process

6.2 Detailed Steps
6.2.1 1. Pre-writing (Planning)

e Define audience and purpose

e Review all data and notes

e Create message hierarchy (main message, supporting points)
e Set realistic timeline with milestones

e Gather all necessary materials

e Identify target journal/report format

Chakki Example: Planning

Audience: Journal of Applied Ergonomics (academic peers in engineering)
Purpose: Report original research on voltage fluctuation effects
Message Hierarchy:

e Main message: Voltage fluctuations significantly reduce chakki lifespan

Supporting point 1: Large effect size (d=0.85) with practical significance

Supporting point 2: Rural households disproportionately affected

Supporting point 3: Voltage stabilizers could be cost-effective intervention

Timeline:
e Week 1: Outline and gather references
e Week 2: Draft Methods and Results

e Week 3: Draft Introduction and Discussion

12



o Week 4: Revise and edit
e Week 5: Format and finalize

e Week 6: Submit

6.2.2 2. Outlining
e Develop logical structure
e Create section headings
e List key points per section
e Arrange supporting evidence
e Identify where tables/figures go

e Check flow between sections

Chakki Example: Outline

Title: ”Voltage Fluctuations and Electric Chakki Durability: A Field Study in
Rural Karnataka”

Abstract (250 words)

1. Introduction

e 1.1 Importance of chakkis in Indian households
e 1.2 Problem of premature motor failure
e 1.3 Literature review: voltage effects on motors
e 1.4 Research gap: no field studies
e 1.5 Research question and hypothesis

2. Methods

e 2.1 Study design (prospective cohort)

2.2 Sample selection (384 households)

2.3 Voltage monitoring equipment

2.4 Data collection procedures

2.5 Statistical analysis
e 2.6 Ethical considerations
3. Results
e 3.1 Sample characteristics (Table 1)

e 3.2 Voltage fluctuation patterns

13



e 3.3 Failure rates by group (Table 2, Figure 1)
e 3.4 Time-to-failure analysis (Figure 2)
e 3.5 Secondary analyses (usage patterns)
4. Discussion
e 4.1 Summary of main findings

e 4.2 Comparison with previous research

4.3 Explanation of findings

4.4 Practical implications

4.5 Limitations

e 4.6 Future research
5. Conclusion

e 5.1 Key takeaways

e 5.2 Recommendations

References (APA Tth edition)
Appendices

e A: Survey instrument

e B: Technical specifications

6.2.3 3. First Draft

e Write without editing

e Focus on content, not perfection
e Get ideas on paper

e Use placeholder text if needed

e Don’t stop to polish

e Aim for "good enough” first version

"The first draft is just you telling yourself the story.” — Terry Pratchett

6.2.4 4. Revision

e Check logical flow

e Strengthen arguments

14



Improve clarity

Enhance coherence

Add transitions between sections

Ensure all claims are supported

Check that research questions are answered

6.2.5 5. Editing

e Grammar and spelling

Sentence structure

Word choice

Punctuation

Consistent terminology

Remove redundant phrases

Check for jargon

6.2.6 6. Formatting
e Apply style guidelines (APA, MLA, etc.)

Format tables and figures

Check citations and references

e Ensure consistent page layout

Verify heading hierarchy

Check margins, fonts, spacing

6.2.7 7. Final Review

e Proofread carefully

Verify all data

Check compliance with guidelines

Get feedback from colleagues

Read aloud to catch errors

Do final formatting check

15



7 Layout of the Research Report

Structure creates clarity. Different reports have different structures, but core elements
remain.

7.1 Standard Research Report Structure

7.2 Section-by-Section Guidelines
7.2.1 1. Title Page

e (Clear, concise, informative title
e Author names and affiliations
e Date

e Institutional information

e Running head (if required)

7.2.2 2. Abstract

e Complete mini-report (250-300 words)
e Contains: Background, objective, methods, results, conclusion
e Stands alone (readers understand without reading full paper)

e Keywords for searchability

Chakki Example: Abstract

Abstract

Background: Electric chakkis are essential in over 200 million Indian households,
yet premature motor failure remains a significant problem, particularly in rural
areas with unstable power supply.

Objective: To investigate the relationship between voltage fluctuation frequency
and chakki motor failure rates in rural Karnataka.

Methods: A prospective cohort study followed 384 households for 6 months.
Voltage fluctuations were monitored continuously using power quality loggers.
Households were classified as high-fluctuation (;20 events/month, n=124) or low-
fluctuation (j20 events/month, n=260). Primary outcome was motor failure.
Results: High-fluctuation households had significantly higher failure rates (23.4%)
compared to low-fluctuation households (8.1%), 2(1)=16.84, pj0.001, =0.21. Mean
time to failure was 98.3 days (SD=34.2) vs. 156.7 days (SD=41.5), Cohen’s d=0.85
(large effect). The effect remained significant after controlling for usage patterns.
Conclusion: Voltage fluctuations substantially increase chakki motor failure risk,
with large practical and economic implications. Voltage stabilizer interventions
could significantly reduce failures in areas with poor power quality.

Keywords: Electric chakki, voltage fluctuations, motor durability, rural electrifi-
cation, appliance failure
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Table 4: Significance of Report Writing: For Researcher and Community

For Researcher

For Community

Documentation of work

Access to new knowledge

Credibility establishment

Verification and replication

Career advancement

Informing policy and prac-

tice

Funding justification

Educational resource

Knowledge contribution

Scientific progress

Professional recognition

Basis for further research

Personal satisfaction

Public understanding of sci-

ence

Planning«Outlining<Drafting <Revising » EditingeFormatting<Finalizing

Figure 2: The 7-Step Writing Process

Table 5: Standard Research Report Structure with Page Percentages

Section Content % of Re- | Chakki Exam-
port ple
Preliminary Title page, abstract, | 5-10% Title: ”Voltage
contents Fluctuations
and...”
Introduction Problem, objectives, | 10-15% Why chakki fail-
significance ures matter
Literature  Re- | Context, theoretical | 15-20% Previous motor
view framework durability stud-
ies
Methodology Design, sample, proce- | 10-15% How we mea-
dures sured voltage
Results Findings, data presen- | 15-20% Tables of failure
tation rates
Discussion Interpretation, impli- | 20-25% What findings
cations mean
Conclusion Summary, recommen- | 5-10% Key takeaways
dations
References Citations, bibliogra- | 5-10% APA formatted
phy list
Appendices Supplementary mate- | Variable Survey  instru-
rial ments
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7.2.3 3. Table of Contents

e Detailed navigation with page numbers
e All sections and subsections

e Lists of tables and figures (if ;5)

7.2.4 4. List of Tables/Figures

e If more than 5 tables/figures

e Table/figure number, title, page number

7.2.5 5. Introduction

e Funnel approach (broad to specific)
e Background and context

e Problem statement

e Literature review (brief)

e Research gap

e Research question and objectives

e Hypotheses (if applicable)

e Significance of the study

7.2.6 6. Literature Review

e Thematic, not chronological

Organize by concepts, not authors

Critical evaluation, not just summary

Identify gaps your study addresses

Theoretical framework

e Build case for your study

7.2.7 7. Methodology

e Enough detail for replication
e Study design
e Population and sample

e Data collection instruments

18



e Procedures
e Data analysis

e Ethical considerations

7.2.8 8. Results
e Objective presentation (no interpretation)
e Use tables and figures effectively
e Report all results, even negative
e Complete statistical reporting

e Guide reader through findings

7.2.9 9. Discussion

e Interpretation and meaning

Start with main findings

e Compare with literature

Explain unexpected results

Address limitations

Suggest future research

e Practical and theoretical implications

7.2.10 10. Conclusion
e Strong, concise ending
e Summary of key findings
e Recommendations
e Final takeaway message

e No new information

7.2.11 11. References

e Consistent format throughout

Alphabetical order

Complete bibliographic information

All cited works included

No uncited works
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7.2.12 12. Appendices

e Supplementary, not essential

e Questionnaires, consent forms

Raw data (if appropriate)

Technical specifications

Each appendix labeled (A, B, C...)

8 Types of Reports

One size doesn’t fit all. Different purposes require different formats.

8.1 Common Research Report Types
—Pp2.5cm—p3cm—p3cm—p3cm—

Type Purpose Audience Length

Thesis/Dissertation Academic requirement Committee, scholars 100-300 pages

Journal Article Share new knowledge Academic peers 15-30 pages

Technical Report Document project Organization, funders 50-100 pages

Executive Summary Quick overview Decision makers 2-5 pages

Conference Paper Present at conference Conference attendees 10-15 pages

Policy Brief Inform policy Policymakers 4-8 pages

Popular Article Public education General audience 3-5 pages

Progress Report Update on ongoing work Supervisors, funders 5-20 pages

8.2 Specialized Reports

1. Progress Reports: Updates on ongoing research at regular intervals

2. Feasibility Reports: Assessment of project viability before commitment
3. Evaluation Reports: Assessment of programs or policies

4. Literature Review Reports: Synthesis of existing research on a topic
5. Case Study Reports: In-depth analysis of specific cases

6. Technical Specifications: Detailed documentation for implementation

7. Annual Reports: Comprehensive yearly research summaries

20



Chakki Example: Different Report Types

Journal Article: 20-page paper in ”Journal of Applied Ergonomics” with full
IMRAD structure

Technical Report: 80-page document for Ministry of Power including all raw
data, detailed methodology, and technical recommendations for voltage standards
Executive Summary: 3-page brief for Minister of Power highlighting key findings
and policy recommendations

Policy Brief: 6-page document for legislators with:

e Problem statement

Key findings (with infographics)

Policy options

Cost-benefit analysis

Recommended actions

Popular Article: "Why Your Chakki Keeps Breaking” in local newspaper, ex-
plaining findings in simple language with practical tips

Conference Paper: 12-page paper for ”International Conference on Household
Appliances” with preliminary findings

Progress Report: Quarterly updates to funding agency on data collection
progress, preliminary findings, challenges encountered

9 Oral Presentation

Speaking about research requires different skills from writing about it.

9.1 Essential Elements of Effective Oral Presentations
9.2 Presentation Structure
1. Opening (10%):

e Hook the audience (question, surprising fact, story)

e State your research question Overview of presentation

2. Background (20%):

e Context and significance

e What’s already known Research gap

e Your objective

3. Methods (15%):

e Approach and design
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Key procedures

Don’t overwhelm with details

4. Results (25%):

e Key findings only (not all details)
e Visuals (graphs, tables)

e Highlight what’s important
5. Discussion (20%):

e What findings mean

e Implications Limitations
6. Conclusion (10%):

e Summary

e Take-home message

e Future directions

e Acknowledgments

e Invite questions

9.3 Visual Aid Guidelines

e Slides: 1-2 minutes per slide, 6 lines maximum per slide, large fonts (24pt+)

e Charts: Simple, clearly labeled, color-coded appropriately, accessible for colorblind
e Text: Keywords only, not full sentences—audience reads faster than you speak

e Images: High quality, relevant, credited if from external sources

e Consistency: Same fonts, colors, style throughout

e White space: Don’t crowd slides—empty space aids comprehension

Chakki Example: Presentation Outline

Title Slide: ”Voltage Fluctuations and Chakki Durability: A Field Study”

Slide 1 (Opening): Question: "Why do some chakkis last 5 years and others
only 6 months?” + Photo of failed motor

Slide 2 (Background): Map showing rural electrification rates + photo of typical
rural kitchen with chakki

Slide 3 (Research Question): "Do voltage fluctuations affect chakki lifespan?”
+ Hypothesis statement

Slide 4 (Methods): Simple diagram: 384 households, voltage monitors, 6 months
follow-up
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Slide 5 (Results): Bar chart: Failure rates 23.4% vs. 8.1% (highlight difference)
Slide 6 (Results): Survival curve showing time to failure for both groups

Slide 7 (Discussion): Key implications: voltage stabilizers could prevent 65% of
failures

Slide 8 (Limitations): Brief acknowledgment: one district, 6 months only

Slide 9 (Conclusion): Three key takeaways + recommendations
Slide 10: Thank you + Questions?

10 Mechanics of Writing a Research Report

The devil is in the details. Proper mechanics make your report professional.

10.1 Writing Mechanics Checklist
10.2 Technical Requirements
e Font: Times New Roman 12pt or Arial 11pt
e Margins: 1 inch (2.54 c¢m) all sides
e Spacing: 1.5 or double spacing
e Page Numbers: Consistent placement (usually bottom center or top right)
e Headings: Hierarchical, consistent formatting
e Citations: Author-date (APA) or numbered (Vancouver) consistently
e References: Alphabetical, complete bibliographic information

e Tables/Figures: Numbered sequentially, captions, cited in text

10.3 Effective Scientific Writing Principles
1. Clarity: Easy to understand on first reading

2. Conciseness: No unnecessary words, every word counts

3. Coherence: Logical flow, ideas connect smoothly

4. Consistency: Uniform style throughout (terminology, formatting)
5. Completeness: All necessary information included

6. Correctness: Accurate and error-free (facts, grammar, citations)

Chakki Example: Before and After Editing

Before (Poor Mechanics):
”So we did this study and like we found that voltage stuff really messes up chakkis.
The ones with lots of fluctuations broke way more. It’s pretty important I think be-
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Table 6: Oral Presentation: Content and Delivery

Content

Delivery

Clear structure

Confident posture

Key messages emphasized

Appropriate pace

Visual aids support content

Eye contact with audience

Audience-appropriate lan-

guage

Clear articulation

Time management (don’t
exceed limit)

Engaging tone

QA preparation

Professional appearance

Logical flow

Enthusiasm for topic

Compelling opening

Strong closing

Figure 3: Recommended Time Allocation for Oral Presentations

Table 7: Writing Mechanics: Requirements and Common Errors

Element Requirements Common Errors

Language Formal, objective, | Colloquial, emotional,
precise vague

Tense Past for methods/re- | Inconsistent tense use
sults, present for es-
tablished facts

Voice Active preferred ("we | Overuse of passive (”it
conducted”) was conducted”)

Paragraphs Topic sentence, unity, | Too long, multiple
coherence topics

Transitions Logical  connections | Jumping between
between sections ideas

Abbreviations Define first use, con- | Overuse, undefined
sistent usage

Numbers Consistent style | Inconsistent format-
(words vs. numerals) | ting

Capitalization Proper nouns, titles, | Random capitaliza-
sentence start tion
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cause people spend money on repairs. Maybe the government should do something
about it.”

After (Good Mechanics):

”This study investigated the relationship between voltage fluctuations and electric
chakki motor failure rates. Households experiencing more than 20 voltage fluctu-
ation events per month had significantly higher failure rates (23.4%) compared to
those with fewer fluctuations (8.1%), 2(1)=16.84, pj0.001. These findings have sub-
stantial economic implications, with mean annual repair costs of 1,245 per affected
household. Policy interventions such as voltage stabilizer subsidies could reduce
this burden.”

Improvements:

e Formal language (eliminated ”like,” ”stuff,” ”pretty”)

)

Precise terminology (”voltage fluctuations,” not ”voltage stuff”)

Specific numbers (23.4%, 8.1%, p-value)

Clear structure and complete sentences

Professional tone

Concrete implications (1,245, policy interventions)

11 Precautions for Writing Research Reports

Avoid common mistakes that undermine credibility.

11.1 Critical Precautions in Report Writing

11.2 Ethical Precautions
1. Honesty: Report all findings, both positive and negative

2. Transparency: Disclose methods, limitations, and conflicts of interest
3. Attribution: Credit all sources properly (avoid plagiarism)

4. Confidentiality: Protect participant identity (anonymize data)

5. Accuracy: Double-check all data, statistics, and references

6. Objectivity: Avoid bias in presentation and interpretation

7. Integrity: Don’t fabricate, falsify, or manipulate data

11.3 Quality Control Checklist

e All research questions addressed?

e Methods sufficiently described for replication?

25



e Results accurately presented?

e Interpretation supported by data?

e Limitations acknowledged?

e References complete and correct?

e Formatting consistent?

e Proofread for errors (spelling, grammar, typos)?
e Ethics approval stated?

e Conflict of interest declared?

e Acknowledgements complete?

12 Conclusions

The conclusion is your final opportunity to make an impact. Make it count!

12.1 Elements of an Effective Conclusion

12.2 What NOT to Include in Conclusions
e New data or findings (belongs in Results)

Extensive literature review (belongs in Introduction)

Detailed methodology (belongs in Methods)

Long quotations

Apologies for study limitations (acknowledge, don’t apologize)

e Vague, general statements

Introductions of new concepts

12.3 Crafting a Powerful Conclusion

1. Begin strongly: Restate main purpose and key finding

2. Summarize concisely: Key findings only (2-3 sentences)
3. Highlight significance: Answer the ”So what?” question
4. Be specific: Concrete implications, not vague generalities
5. Look forward: Future possibilities and next steps

6. End memorably: Strong closing statement that lingers
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Table 8: Writing Precautions: What to Avoid and What to Do Instead

Avoid

Instead

Chakki Example

Exaggerated claims

Qualified statements

"Results suggest” not
”This proves”

Technical jargon

Clear explanations

Define " voltage fluctu-
ation”

Long, complex sen- | Short, clear sentences | Break long sentences

tences

Repetition Concise expression Don’t repeat same
point

Personal opinions

Evidence-based argu-
ments

Data, not beliefs

Plagiarism

Proper attribution

Cite all sources

Selective reporting

Full disclosure

Report negative find-
ings

Table 9: Elements of an Effective Conclusion

Element Purpose Chakki Example
Summary of find- | Remind readers of key | ”Voltage fluctuations
ings results triple failure risk”
Answers to re- | Show completion of | "Research  question
search questions objectives answered: Yes, fluctu-
ations affect lifespan”
Theoretical impli- | Connect to broader | ”Extends motor dura-
cations knowledge bility theory to real-
world settings”
Practical implica- | Suggest real-world ap- | ”Recommend voltage
tions plications stabilizer subsidies”
Limitations ac- | Demonstrate critical | ”Single district, 6-
knowledgment awareness month follow-up”
Future research di- | Suggest next steps "Need  intervention
rections studies testing stabi-
lizers”
Final takeaway | Leave lasting impres- | "Power quality mat-
message sion ters as much as appli-
ance quality”
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Chakki Example: Conclusion Structure

1. Begin Strongly: ”This study demonstrates that voltage fluctuations sig-
nificantly reduce electric chakki lifespan, with households experiencing frequent
fluctuations facing nearly three times the failure risk.”

2. Summarize Concisely: ”Mean time to failure was 98 days in high-fluctuation
households compared to 157 days in stable power households—a difference of nearly
two months of additional life.”

3. Highlight Significance: "These findings have substantial economic implica-
tions. With an estimated 50 million rural households affected, annual repair costs
from voltage-related failures exceed 1,000 crore. Beyond economics, failed chakkis
disrupt household routines and food preparation, particularly affecting women’s
labor.”

4. Be Specific: "Based on these results, we recommend: (1) voltage stabilizer
subsidies for rural households, (2) revised motor design standards for wider voltage
tolerance, and (3) power quality monitoring by utilities in rural feeders.”

5. Look Forward: ”Future research should test stabilizer interventions, examine
seasonal variations, and investigate whether similar effects occur for other house-
hold appliances.”

6. End Memorably: ”Ultimately, this research reveals that in rural India, the
quality of electricity flowing into a home may matter as much as the quality of the
appliance plugged into it. Improving power infrastructure isn’t just about keeping
lights on—it’s about protecting the tools that sustain daily life.”

J

Chakki Example: Complete Conclusion

Conclusion

This study provides strong evidence that voltage fluctuations significantly reduce
electric chakki motor lifespan in rural households. The large effect size (Cohen’s d
= 0.85) and substantial absolute risk increase (15%) demonstrate both statistical
and practical significance. Mean time to failure in high-fluctuation households was
only 98 days—nearly two months less than in stable power households.

These findings have important implications. First, for manufacturers, motor de-
signs should incorporate wider voltage tolerance and better thermal protection.
Second, for policymakers, voltage stabilizer subsidies could be a cost-effective in-
tervention, potentially preventing up to 65% of voltage-related failures. Third, for
utilities, power quality monitoring in rural feeders should be prioritized alongside
electrification itself.

The study extends previous laboratory research into real-world settings, confirming
that controlled findings translate to actual household conditions. It also contributes
to the broader literature on technology adoption in developing contexts by showing
how infrastructure quality affects appliance durability.

Several limitations should be noted. The study was confined to one district over
six months; longer follow-up in diverse regions might reveal different patterns. Ad-
ditionally, instantaneous voltage spikes could not be captured with the equipment
used.

Future research should conduct randomized trials of voltage stabilizer interventions,
examine seasonal and regional variations, and investigate whether similar effects
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occur for other appliances such as refrigerators and water pumps.

Ultimately, this research reveals that the quality of electricity flowing into rural
homes may matter as much as the quality of appliances themselves. Improving
power infrastructure isn’t just about keeping lights on—it’s about protecting the
tools that sustain daily life and livelihoods.
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13 Class Activity: Report Evaluation Exercise

Report Evaluation Activity

Instructions: Review this abstract excerpt and identify improvements:

"We did a study about social media and happiness. We surveyed some college
students and found stuff. The results were interesting. We think social media
might affect happiness maybe. More research needed.”

Questions for Discussion:

1. What’s missing from this abstract?
2. How would you improve clarity?

3. What specific details should be added?

4. How would you make it more professional?

Improved Version:

”This study examined the relationship between social media usage and self-reported
happiness among undergraduate students. A survey of 384 students from three
universities measured daily social media use (hours) and happiness using the Oxford
Happiness Questionnaire. Results showed a significant negative correlation (r = -
0.32, p j 0.001), with heavy users (;3 hours/day) reporting happiness scores 15%
lower than light users (j1 hour/day). These findings suggest that excessive social
media use may be associated with reduced well-being, though causal relationships
require further investigation. Implications for student mental health services and
digital wellness programs are discussed.”

Key Improvements:

e Specific population (undergraduate students)

e Sample size (384)

e Measurement tools (Oxford Happiness Questionnaire)
e Statistical results (r = -0.32, p j 0.001)

e Specific findings (15% lower)

e Cautious language (”associated with,” ”suggest”)

e Implications mentioned

e Professional tone throughout

14 Summary and Key Takeaways

e Interpretation transforms data into meaning through systematic techniques: com-
parative, causal, contextual, critical, and creative approaches
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Follow the 8-step interpretation process from revisiting questions to synthesiz-
ing narratives

Avoid the seven deadly sins of interpretation: data torturing, selective report-
ing, overinterpretation, underinterpretation, misunderstanding statistics, ignoring
uncertainty, and circular reasoning

Report writing follows a 7-step process: planning, outlining, drafting, revising,
editing, formatting, finalizing

Different report types serve different audiences: journal articles for academics,
policy briefs for decision makers, popular articles for public

Oral presentations require different skills: clear structure, effective visuals, con-
fident delivery, time management

Writing mechanics matter: formal language, consistent tense, proper citations,
correct formatting

Multiple precautions maintain ethical and technical standards in reporting

Conclusions should synthesize findings, highlight significance, acknowledge limi-
tations, and provide memorable takeaways

Thought for the Day

"Research isn’t complete until it’s communicated. The most brilliant discovery
remains irrelevant if it stays in the lab notebook or the researcher’s mind. Your
ability to interpret and report determines your impact.”

— Adapted from various sources

Chakki Connection:

From the first voltage reading to the final published paper, every step matters.
But it’s interpretation that turns numbers into understanding, and reporting
that turns understanding into impact. Your research on chakkis could influence
manufacturers, policymakers, and millions of households—but only if you
communicate it effectively.
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Assignment for Next Class

Final Assignment

Part A: Interpretation Exercise Take the following sample results and write
three different interpretations:

e Causal interpretation
e Contextual interpretation
e Critical interpretation

Sample Results: ” A study of 500 households found that those who used voltage
stabilizers had 40% fewer chakki failures over 2 years compared to those without
stabilizers.”

Part B: Report Outline Create a detailed outline for your research project
including:

e All major sections (IMRAD)

Subsection headings

Key points per section

Estimated length per section
e Preliminary list of tables/figures

Part C: Presentation Draft Prepare a 5-minute oral presentation on your re-
search including:

e 5-6 slides maximum

Clear structure (opening, background, methods, results, discussion, conclu-
sion)

Key visuals
e Notes for what you’ll say

Part D: Reading Read Chapters 1-3 of " The Craft of Research” by Booth et al.
for next class discussion
Next Week: Course Review and Research Proposal Presentations

Preview of Next Session
Course Review and Research Proposal Presentations

We'll review all four units and students will present their research proposals for feed-
back.
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