ACADEMIC WRITING  /  DOCTORAL WORKSHOP
[bookmark: _GoBack]Data analysis and interpretation
Level: PhD / doctoral students   |   Language: English   |   Format: guided workshop and independent writing
Purpose of the practical class
Doctoral writers must separate numerical description, analytical inference and mechanistic interpretation. Numerical patterns can be described without inventing statistical certainty or causal explanations.
Learning outcomes
Calculate and report descriptive statistics accurately.
Distinguish results from interpretation and overclaiming.
Write a concise results paragraph using a synthetic dataset.
Essential concepts
	Concept
	What it means in research writing

	Describe
	Report n, units, central tendency and spread appropriate to the data.

	Analyze
	Specify comparisons, model assumptions and uncertainty; avoid pseudo-replication.

	Interpret
	Connect results to questions and alternative explanations.

	Visualize
	Choose a display that makes data distribution and limits apparent.



Session plan
	Workshop task
	Mode
	Time

	1. Compute descriptive statistics
	Pairs; calculator permitted
	25 min

	2. Select a responsible figure
	Small groups
	20 min

	3. Write results and discussion separately
	Individual
	25 min

	4. Critique three claims
	Pairs + plenary
	20 min



Practical activities
Activity 1. Compute descriptive statistics  (25 min)
Working format: Pairs; calculator permitted
Source material / task situation:
SYNTHETIC raw data, coupon-level Ra (µm):
Untreated (n=6): 1.8, 1.6, 2.0, 1.7, 1.9, 1.8.
Treated (n=6): 1.1, 1.0, 1.2, 1.1, 0.9, 1.1.
These values are educational examples, not real experimental data.
Instructions:
1.  Compute each group mean and minimum–maximum range.
2.  Compute the difference in group means (untreated minus treated).
3.  Compute the percentage lower mean in the treated group, using the untreated mean as denominator.
4.  State the unit of analysis and do not claim a p-value from the descriptive data alone.
Expected output: A calculation sheet with values and formulae.
	Untreated: n / mean / range  [Type your response here]

	Treated: n / mean / range  [Type your response here]

	Mean difference  [Type your response here]

	Percentage difference / formula  [Type your response here]



Activity 2. Select a responsible figure  (20 min)
Working format: Small groups
Source material / task situation:
Choose between (A) bar chart showing only two means; (B) dot plot showing all 12 coupon-level data points plus a summary; (C) decorative 3-D pie chart.
Instructions:
1.  Rank the designs for transparent communication.
2.  Draft the x-axis, y-axis, unit, legend and caption.
3.  Explain what a summary alone would conceal about distributions and sample size.
Expected output: A figure specification and a 40–60-word caption.
	Recommended chart and reason  [Type your response here]

	Axis labels / units  [Type your response here]

	Caption  [Type your response here]



Activity 3. Write results and discussion separately  (25 min)
Working format: Individual
Source material / task situation:
Use the Topic 8 dataset. The treatment was applied in one batch; no random sampling from a target population or predeclared hypothesis test is provided for this exercise.
Instructions:
1.  Write an 85–110-word Results paragraph with n, means, difference and ranges.
2.  Write an 85–110-word Discussion paragraph with a plausible explanation clearly labeled as untested and two limitations.
3.  Underline any word that implies statistical significance or causation and replace if unjustified.
Expected output: Two distinct paragraphs: descriptive Results and bounded Discussion.
	Results (observation)  [Type your response here]

	Discussion (interpretation, alternatives, limitation)  [Type your response here]



Activity 4. Critique three claims  (20 min)
Working format: Pairs + plenary
Source material / task situation:
(1) “Every treated sample is smoother than every untreated sample in this exercise.” (2) “The treatment has been proven to improve lifetime performance.” (3) “The mean roughness was approximately 41% lower in the treated group.”
Instructions:
1.  Classify claims as supported or unsupported by the supplied dataset.
2.  Explain what additional test would be required to estimate population uncertainty.
3.  Write one thesis-style sentence acknowledging uncertainty without dismissing the observed pattern.
Expected output: Claim-by-claim verdict and one calibrated interpretation.
	Claim 1  [Type your response here]

	Claim 2  [Type your response here]

	Claim 3  [Type your response here]

	Cautious interpretive sentence  [Type your response here]



Independent assignment
Using your own nonconfidential dataset, prepare one publication-ready table or figure, a 150-word Results paragraph and a 150-word Discussion paragraph; explicitly distinguish n, technical replicates and inferential tests.
Assessment rubric (20 points)
	Criterion
	Max
	What earns full credit

	Scientific accuracy and bounded claims
	4
	Claims are supported; observations and inferences are separated.

	Task completion and required outputs
	4
	All specified components and constraints are addressed.

	Reasoning and critical analysis
	4
	Evidence is connected to the question; alternatives and limits are considered.

	Academic style and structure
	4
	Logical organization, precision, terminology and appropriate tone.

	Referencing, ethics and presentation
	4
	Responsible attribution, consistent units and professional formatting.



Scoring rule: 4 = excellent; 3 = competent with minor omissions; 2 = partial; 1 = major problems; 0 = not demonstrated. Use the same rubric for the in-class deliverable or the homework, as announced by the instructor.
Self-check before submission
☐  Does each important claim connect to evidence that I can identify?
☐  Did I separate observed results from interpretation and speculation?
☐  Are terminology, units and sample descriptions consistent?
☐  Did I acknowledge the most relevant limitation?
☐  Can another reader understand exactly what I produced and why?
Instructor notes / suggested responses
These points support facilitation; they are not the only acceptable answers. Where activities use simulated data or fictional studies, do not present them as genuine research.
Untreated mean = 1.800 µm; range 1.6–2.0 µm. Treated mean = 1.0667 µm; range 0.9–1.2 µm.
Difference = 0.7333 µm; relative difference = (1.800 − 1.0667)/1.800 × 100 = approximately 40.7%.
Claim 1 is supported for the observed values; claim 2 is unsupported (no lifetime data); claim 3 is supported as a descriptive statement.
A dot plot with every independent specimen generally communicates this small dataset better than an opaque mean-only graphic.
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