ACADEMIC WRITING  /  DOCTORAL WORKSHOP
[bookmark: _GoBack]Research methods and their description
Level: PhD / doctoral students   |   Language: English   |   Format: guided workshop and independent writing
Purpose of the practical class
The methods section must make the work understandable and, where possible, reproducible. Precision about units and procedures is necessary, but reproducibility also requires design logic: independent units, controls and analysis decisions.
Learning outcomes
Identify omissions that prevent replication.
Distinguish technical replicates from independent samples.
Compose a method paragraph using a complete protocol card.
Essential concepts
	Concept
	What it means in research writing

	Design
	State whether experimental, observational, qualitative, computational or mixed-method.

	Sampling and controls
	Define the unit of analysis, allocation, comparators and selection rules.

	Procedure
	Record sequence, settings, instruments, calibration and data exclusions.

	Analysis
	Prespecify processing steps, uncertainty estimation and analysis appropriate to the design.



Session plan
	Workshop task
	Mode
	Time

	1. Forensic methods audit
	Pairs
	20 min

	2. Inspect the protocol card
	Small groups
	20 min

	3. Write a reproducible methods subsection
	Individual
	30 min

	4. Replicability peer review
	Pairs
	20 min



Practical activities
Activity 1. Forensic methods audit  (20 min)
Working format: Pairs
Source material / task situation:
Incomplete methods: “The samples were prepared and tested with modern equipment. Several measurements were performed under normal conditions, and the results were processed using appropriate statistics.”
Instructions:
1.  Identify at least ten unanswered “who/what/how many/how/when/where/why” questions.
2.  Separate missing design information from missing instrument settings.
3.  Rank the five most serious omissions for validity or replication.
Expected output: An omission log with the consequences of each gap.
	Missing detail  [Type your response here]

	Why it matters  [Type your response here]

	Minimum information required  [Type your response here]



Activity 2. Inspect the protocol card  (20 min)
Working format: Small groups
Source material / task situation:
SYNTHETIC protocol: Twelve Al–Si coupons from one manufacturing batch; random allocation to untreated (n=6) and treated (n=6); treatment for 10 min at a pre-specified setting; identical cleaning before measurement; profilometer calibrated on the day; roughness Ra measured at three pre-marked sites per coupon; coupon-level Ra = mean of three sites; operator blinded to group labels for data extraction. No wear measurements. No exclusion after randomization.
Instructions:
1.  Identify the independent experimental unit and the technical replicates.
2.  Sketch the order of operations as a flowchart with inputs and outputs.
3.  Write a table of controlled, independent and outcome variables.
4.  Name three details still needed for full replication.
Expected output: A flowchart and variable classification table.
	Unit of analysis  [Type your response here]

	Independent variable  [Type your response here]

	Outcome  [Type your response here]

	Controls  [Type your response here]

	Still unspecified  [Type your response here]



Activity 3. Write a reproducible methods subsection  (30 min)
Working format: Individual
Source material / task situation:
Use only the protocol card. For unspecified treatment power, exact device model and calibration standard, write [parameter to be supplied] rather than making up a value.
Instructions:
1.  Draft 200–250 words with design, materials, allocation, treatment, measurement and data aggregation.
2.  Use consistent tense, sample numbers and SI-conformant units.
3.  Explain why 36 site-level readings are not 36 independent experimental specimens.
Expected output: A coherent Methods subsection with visible placeholders for missing parameters.
	Methods subsection  [Type your response here]

	Unresolved metadata  [Type your response here]



Activity 4. Replicability peer review  (20 min)
Working format: Pairs
Source material / task situation:
Exchange methods drafts; imagine a capable independent research team trying to reproduce the study without contacting the original authors.
Instructions:
1.  Find three decisions the independent team would still have to guess.
2.  Identify one source of selection, measurement or analytical bias and how to reduce it.
3.  Revise a sentence to make an analytical decision explicit.
Expected output: A reproducibility audit and one final revised paragraph.
	Missing reproduction detail 1–3  [Type your response here]

	Bias / mitigation  [Type your response here]

	Revised sentence  [Type your response here]



Independent assignment
Produce a 300–400-word Methods draft for your dissertation study and a table of essential metadata (equipment settings, units, sample/unit definitions, controls and analysis plan).
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.
The coupon is the independent experimental unit; three measurement sites are nested technical measurements.
Thirty-six location-level readings must not be presented as n=36 independent samples.
A useful methods section tells the reader how data were generated, not merely what instrument existed.
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