DOCTORAL STUDIES  /  ACADEMIC WRITING
STUDENT AUTONOMOUS WORK (SAW)  /  ASSIGNMENT 02
Development of research methodology
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CDIO learning outcome: Plan, analyse, design and implement research using academic writing techniques; prepare research articles and literature reviews.
Student details: Name: __________________________  Group: ________________  Date: ______________
Purpose and expected result
Prepare a coherent, feasible and transparent methodology for your own doctoral research or a clearly labeled proposed sub-study. Your reader should be able to understand how the evidence will be generated, how research quality will be protected, and how the data will be analysed. Methodology is the reasoning behind the design; methods are the concrete procedures.
The assignment at a glance
	Required starting point
	Final product

	An authentic dissertation question or a clearly marked proposed study. Use real methods suitable for your discipline, distinguishing planned activities from completed experiments.
	A 1,200–1,600-word methodology plan in one editable DOCX, plus a variable/construct table, workflow, an analysis-decision table and a reproducibility checklist. Cite actual method sources where applicable.



	Research integrity  Do not report a proposed experiment as already performed. Use placeholders such as [instrument model], [temperature] or [target sample size] if specifications are not yet established; explain how you will determine them.



Time plan: 10 hours
	Stage
	Activity
	[bookmark: _GoBack]Hours

	1
	Refine the research question and evidence needs
	1.0

	2
	Select and justify the overall design
	1.5

	3
	Specify samples/materials, controls, procedures and measures
	2.5

	4
	Plan analysis, quality checks and reproducibility
	2.0

	5
	Review ethics, feasibility, limitations and risks
	1.5

	6
	Write, revise and submit the methodology
	1.5



Step-by-step instructions
Task 1. Frame a tractable research question
State the central research problem in 2–3 sentences and write ONE answerable question. Specify population/material, process/intervention, comparison (if appropriate), outcome and context.
List up to THREE concrete objectives. Where hypothesis testing is suitable, specify testable hypotheses; for exploratory or qualitative inquiry, describe analytical propositions or guiding questions instead.
Define the evidence required to answer each objective (observation, measurement, interview, simulation, textual corpus or mixed sources).
Task 2. Select and justify the design
Choose and name the design (experimental, observational, qualitative, computational, mixed-methods or an appropriate combination). Explain why it addresses the question better than ONE reasonable alternative.
Identify the unit of analysis and the sampling/selection strategy. State independent units separately from technical replicates or repeated observations.
Identify controls, comparators, baselines, randomization, blinding, triangulation or validation as relevant; state when a safeguard cannot be used and the consequences.
Task 3. Write operational methods and measurement rules
Describe specimens/participants/material sources, eligibility/exclusion rules, preparation, sequence, equipment/software, relevant settings and calibration.
Define outcomes/constructs operationally (how measured, units, scale, time points and data source), along with explanatory variables and confounders.
Add a process flow with numbered stages: selection → preparation → data generation → quality control → analysis → reporting. Indicate where a decision or exclusion may occur.
For each missing numeric parameter, mark it as pending and explain how it will be justified rather than inventing a plausible value.
Template A. Variables, constructs and measurements
	Item
	Operational definition / instrument
	Unit, frequency, quality control

	Primary outcome
	[Precisely what will be measured or coded?]
	[Units/scale; timing; calibration]

	Key predictor / intervention
	[How is it controlled or assessed?]
	[Levels/conditions/units]

	Comparator / baseline
	[Untreated/control/pre-period/reference]
	[How comparable?]

	Covariate / confounder
	[Why could it influence the result?]
	[How measured/adjusted?]

	Independent unit; replicates
	[Number of distinct specimens/cases]
	[Technical repeats, nesting]



Template B. Workflow and decision points
	Stage
	Action or data produced
	Decision / quality gate

	1. Selection
	[Sampling/material inclusion]
	[Eligibility/traceability]

	2. Preparation
	[Processing and sample coding]
	[Batch, randomization, control]

	3. Measurement
	[Instrument, settings, source records]
	[Calibration and acceptance rule]

	4. Data processing
	[Cleaning, coding, aggregation]
	[Missing/outlier decision]

	5. Analysis and reporting
	[Statistical/interpretive/computational procedure]
	[Uncertainty, validation, limitations]



Task 4. Develop an analysis and quality plan
State which analysis is linked to each objective; explain the unit of analysis, assumptions, comparison metric, uncertainty and presentation format.
Specify how you will handle missing observations, outliers, failed measurements, multiple comparisons, coding disagreement or model verification, as appropriate.
Indicate a plan for data storage, versioning, naming conventions and reproducible reporting without revealing confidential files or identifiable participant data.
Template C. Analysis-decision matrix
	Research objective / data
	Planned analysis / representation
	Assumptions and validation

	[Objective 1 and data]
	[Method; table/figure/model]
	[Replicates, checks, uncertainty]

	[Objective 2 and data]
	[Method; table/figure/model]
	[Bias controls, sensitivity]

	[Objective 3 and data]
	[Method; table/figure/model]
	[Robustness, interpretation limits]



Task 5. Assess feasibility, ethics and limitations
Identify practical requirements (equipment access, material supply, permissions, computing, software, training, costs and time). Include ONE contingency if a critical resource fails.
Identify ethical or safety obligations applicable to your design (e.g., consent, sensitive data, hazardous materials, intellectual property and laboratory approvals). Do not claim approval unless it has been granted.
Name THREE threats to validity, reliability, trustworthiness or reproducibility, and propose a realistic mitigation for each.
Worked micro-example: defining independent units
FICTIONAL study design: twenty-four metal coupons will be allocated to two processing conditions, 12 per condition. Roughness will be measured at three points per coupon, and a coupon-level mean will be used for comparison. Exact temperature and instrument model are still to be selected.
	Correct reporting
	Avoid

	“Independent experimental unit: coupon (n = 12 per group); measurement locations: three per coupon.”
	“n = 36 independent samples per group,” which incorrectly treats repeated locations as independent coupons.

	“[Instrument model] and [temperature] will be specified after equipment qualification.”
	“The samples were processed at 400 °C using Model X,” if these details have not been selected or measured.

	“A group contrast and interval estimates will be specified after checking the design assumptions.”
	“A significant improvement will be observed,” which pretends to know a future result.



Expected structure of your Word submission
1. Working title and research question (100–150 words).
2. Design and rationale, including alternatives (200–250 words).
3. Materials/participants/sources, sampling and controls (200–250 words).
4. Procedure and operational measures (300–400 words; include Tables A and B).
5. Analysis, uncertainties, quality assurance and traceability (200–300 words; include Table C).
6. Feasibility, ethics, risks and limitations (200–250 words).
7. References to real methodological standards, protocols or research publications.
Student response framework
Research question: [State one answerable question]
Design and reason: [What design? Why appropriate?]
Independent unit and sample/selection plan: [Specify]
Primary outcome, units or coding rule: [Specify]
Most important bias/limitation: [Specify and mitigate]
Critical missing parameter to decide: [Specify decision rule / evidence source]


Assessment rubric (20 points)
	Criterion
	Evidence expected
	Points

	Question and coherence
	Research question, objectives and design are logically aligned and achievable.
	4

	Justified design
	Sampling, controls/comparators, unit of analysis and alternatives are explicit.
	4

	Reproducibility
	Materials, operations, variables, measurements, workflow and quality gates are clear.
	5

	Analysis and robustness
	Planned analyses address objectives and acknowledge assumptions/uncertainty.
	4

	Scientific writing and integrity
	Precise English, evidence-based method choices, ethics and clear status of proposed work.
	3



Suggested interpretation: 18–20 = excellent; 15–17 = proficient; 11–14 = developing; 0–10 = substantial revision required. The instructor may apply the course grading policy.
Final submission checklist
☐  1,200–1,600 words excluding references and tables; 3 completed templates (A–C).
☐  Question, design, variables, independent units, sampling and comparators are internally consistent.
☐  Method details distinguish known, planned and not-yet-selected parameters; no invented results.
☐  Analysis plan and quality checks match the type of evidence; ethics and access risks addressed.
☐  File name: SAW2_Surname_Week10.docx; submit by Week 10 via the course platform.
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