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The main genres of academic writing (abstract, review, analytical review, scientific report)

Learning outcomes
By the end of this lecture, doctoral students should be able to distinguish four major academic genres by purpose, audience, evidence and structure; compose an informative research abstract; critically evaluate published studies; synthesize literature into an analytical review; and prepare a reproducible scientific report using appropriate disciplinary conventions.
1. Academic writing as a form of scientific communication
Academic writing is a disciplined process of constructing, testing and communicating claims within a research community. A scientific text must make clear what question is being addressed, why the question matters, what evidence is available, how that evidence was obtained, and which conclusions are justified. Logical coherence, transparency, critical engagement with sources and research integrity are therefore more important than elaborate vocabulary.
In experimental and computational research, a strong argument connects the research problem to an appropriate method, observations, analysis and a carefully qualified interpretation. Statements about microstructure, phase transformations, material properties or numerical predictions should distinguish measured results from explanations and hypotheses. The four genres considered here share these principles but perform different intellectual tasks.

	Genre
	Primary purpose
	Typical evidence and output

	Abstract
	Summarize one study
	Problem, approach, key results, conclusion

	Review
	Evaluate existing work
	Accurate account and reasoned assessment

	Analytical review
	Synthesize and interrogate a body of research
	Comparison, patterns, contradictions, research gaps

	Scientific report
	Document an investigation
	Methods, data, uncertainty, analysis and conclusions



2. The abstract
An abstract is a concise, self-contained representation of a completed scholarly work. It allows readers, editors and database users to judge relevance without consulting the entire text. Its content must correspond to the study actually conducted: it should not introduce unreported results, references that are not essential, or unsupported claims of novelty.
2.1 Structure and information priorities
For an empirical study, an informative abstract commonly moves through five rhetorical elements: (1) context or research problem; (2) objective; (3) methods or research design; (4) principal quantitative or qualitative findings; and (5) conclusion and significance. These elements need not appear as separate headings unless the journal requires a structured abstract. The exact word limit and format are determined by the intended venue, often approximately 150–250 words.
The results component is especially important. “The influence of processing conditions was investigated” describes an activity, not a finding. A stronger statement identifies the observed trend, magnitude or relationship, and, when relevant, uncertainty. An abstract should avoid claims such as “excellent performance” without a defined comparison or measurable criterion.
2.2 Illustrative example and commentary
Illustrative abstract (hypothetical study; numerical results are not presented as experimental evidence): “The effect of milling duration on the particle-size distribution of a Ni–Ti–Cu powder mixture was evaluated to clarify processing–structure relationships prior to consolidation. Powders were mechanically alloyed under controlled conditions and examined by scanning electron microscopy, laser diffraction and X-ray diffraction. The median particle size decreased during the initial milling interval, whereas longer treatment produced competing fragmentation and agglomeration. Diffraction patterns indicated progressive changes in the crystalline state. These observations suggest that milling duration must be selected by considering both particle-size statistics and phase evolution rather than a single size metric. The findings establish a framework for selecting powder-processing conditions for subsequent consolidation.”
This example names the objective, methods, observations and cautious interpretation. A publishable version should replace general trends with verified values, uncertainties and the most consequential result. Abstracts are usually drafted after the results and discussion have stabilized, even though they appear first in the manuscript.
3. The academic review
A review, in the narrower sense used in this lecture, is a critical appraisal of an individual publication, monograph, research contribution or bounded scholarly output. Its function is to assess the reliability, originality, clarity and relevance of the work rather than merely retell its contents. Depending on the assignment, the term may also refer to a broad literature review; the scope must therefore be explicitly stated.
3.1 Core components of a critical review
A useful critical review identifies the bibliographic details and research problem; reconstructs the author’s principal claim and methodological approach; evaluates the adequacy of evidence; discusses strengths and limitations; and reaches a balanced judgment of the contribution. Criticism must be specific and justified. For example, “the experiment is weak” is less informative than “the reported difference cannot be assessed confidently because measurement variability and replicate counts are not specified.”
Methodological appraisal asks whether the chosen characterization techniques answer the research question, whether samples and controls are described sufficiently, whether relevant alternative explanations are considered, and whether conclusions exceed the data. For diffraction studies, a reviewer may examine phase-identification criteria, instrumental broadening and uncertainty; for microscopy, sampling, image selection and representativeness matter.
3.2 Constructive evaluative language
A scholarly review separates description from evaluation. Descriptive formulation: “The authors compare three sintering temperatures.” Evaluative formulation: “The comparison is relevant to the stated objective, but the absence of density measurements limits attribution of the hardness change to phase evolution alone.” Such wording is evidence-based, professional and open to alternative interpretations. A good review acknowledges the strongest contribution before discussing limitations and avoids personal judgments about authors.
4. The analytical review
An analytical review integrates multiple publications to answer a defined question, explain variation among findings and identify what remains unresolved. Unlike a sequence of article summaries, it is organized around concepts, mechanisms, methods or competing explanations. Its intellectual contribution is synthesis: the reviewer creates an argument from the relationships among studies.
4.1 From search strategy to synthesis
Begin with a focused question and explicit boundaries: material system, processing route, outcome variables, publication period and study types. Search relevant databases using reproducible keyword combinations and synonyms; record inclusion and exclusion criteria. Assess the quality and comparability of selected studies before interpreting apparent agreement or disagreement. A systematic review requires a more formal protocol and reporting standard than a narrative analytical review, and these labels should not be used interchangeably.
For example, when comparing reports on spark plasma sintering, the same nominal temperature may not imply the same thermal history because heating rate, dwell time, pressure, sample geometry and temperature measurement differ. An analytical review should therefore compare experimental conditions before treating differences in density, phase fractions or mechanical properties as contradictory.

4.2 Evidence matrix and thematic organization
	Study dimension
	Questions for cross-study comparison

	Materials and initial state
	Composition, powder preparation, impurities, particle-size distribution?

	Processing
	Temperature, pressure, dwell time, atmosphere, heating rate?

	Characterization
	Instrument settings, calibration, sampling, uncertainty?

	Results
	Comparable metrics, units, confidence intervals, reproducibility?

	Interpretation
	Mechanisms supported, confounders, alternative explanations?



The matrix is an organizing device, not a substitute for argument. After extraction, group findings by explanatory theme, such as the effect of milling energy on powder refinement, the relationship between densification and residual porosity, or the influence of secondary phases on functional response. Each paragraph should advance a claim, juxtapose evidence from multiple sources, explain differences and state the implication for the research question.
A defensible research gap is more specific than “few studies exist.” It identifies a consequential uncertainty, explains why existing evidence cannot resolve it and proposes an appropriate route forward. For instance, a gap may concern the lack of directly comparable measurements under controlled heating histories, rather than the mere scarcity of publications.
5. The scientific report
A scientific report documents a research activity in sufficient detail for a qualified reader to evaluate, interpret and, where feasible, reproduce it. Depending on institutional or journal conventions, its organization resembles the IMRaD structure: Introduction, Methods, Results and Discussion, followed by Conclusions and References. Laboratory, project and technical reports may also require an executive summary, safety information, appendices or deliverables.
5.1 Introduction and research design
The introduction moves from the established scientific context to a clearly formulated knowledge gap, research objective and, where appropriate, a testable hypothesis. The methods section describes materials, equipment, calibration, experimental variables, sample preparation, number of replicates, data processing and statistical treatment. Report actual settings and units rather than relying on instrument names alone. For simulations, provide governing assumptions, boundary conditions, discretization and verification procedures.
5.2 Results, uncertainty and interpretation
Results present observations in a traceable sequence using appropriately labelled tables and figures. The discussion explains what the observations mean, compares them with theory and literature, and examines limitations. The same numerical result need not be repeated in prose, a table and a graph unless each representation serves a distinct purpose. Every figure should have a meaningful caption, labelled axes with units and a clear indication of whether error bars represent standard deviation, standard error or confidence intervals.
Measurement uncertainty is not an optional decoration. For a measured quantity x reported from repeated observations, a common descriptive statistic is the sample mean x̄ = (Σxᵢ)/n, while the sample standard deviation is s = √[Σ(xᵢ − x̄)²/(n − 1)]. These expressions quantify different aspects of a dataset; s describes dispersion, whereas s/√n estimates the standard error of the mean under appropriate assumptions. Neither automatically includes systematic or calibration uncertainty.
For a derived quantity y = f(x₁, …, xₘ), first-order propagation of independent standard uncertainties is u²(y) ≈ Σ[(∂f/∂xᵢ)²u²(xᵢ)]. Correlations require additional covariance terms. The selected approach must match the measurement model and the available information. Reporting significant digits should be consistent with the estimated uncertainty.
5.3 Conclusions, traceability and research integrity
Conclusions answer the original question without introducing new results. Distinguish demonstrated findings from proposed mechanisms and future work. Research integrity requires accurate attribution, honest reporting of unsuccessful experiments, retention of raw data where appropriate, transparent image processing and explicit acknowledgement of methodological limitations. Reproducibility is strengthened by stable sample identifiers, clear versioning of analysis scripts and accessible supplementary information when permitted.
6. Choosing the appropriate genre and developing a scholarly voice
The appropriate genre depends on the communicative task. Use an abstract to convey the essence of one finished study; a critical review to evaluate a defined scholarly contribution; an analytical review to build an evidence-based synthesis across studies; and a scientific report to document an investigation. These forms can be connected: a literature analysis motivates the study, a report presents its execution, an abstract condenses the report, and peer review assesses its claims.
Across all four genres, write in precise and economical English. Prefer operational terms to vague adjectives; define abbreviations on first use; use SI units and consistent nomenclature; avoid unsupported causal language; and distinguish correlation from mechanism. Citations must support the specific claim to which they are attached. Paragraphs should follow a logical sequence of claim, evidence, interpretation and transition, rather than functioning as collections of disconnected facts.
7. Practical seminar exercise
Select three peer-reviewed articles addressing a related processing–structure–property question. First, write a 180–220-word informative abstract for one article using only its verified findings. Second, prepare a 250-word critical review identifying one methodological strength and two evidence-based limitations. Third, construct a comparison matrix and a 400-word analytical synthesis explaining agreement, disagreement and an actionable research gap. Finally, draft a scientific-report outline specifying the objective, variables, controls, measurements, uncertainty treatment and intended figures. In discussion, justify why each text belongs to its selected genre.
Key takeaways
Academic genres are distinguished by what they do with evidence: condense it, evaluate it, synthesize it or document its production. Doctoral-level writing requires more than correct structure: it requires transparent reasoning, proportionate claims, method-aware criticism and a reproducible chain from question to conclusion.
Recommended reading
Swales, J. M., & Feak, C. B. (2012). Academic Writing for Graduate Students (3rd ed.). University of Michigan Press.
Day, R. A., & Gastel, B. (2016). How to Write and Publish a Scientific Paper (8th ed.). Greenwood.
Creswell, J. W., & Creswell, J. D. (2018). Research Design: Qualitative, Quantitative, and Mixed Methods Approaches (5th ed.). SAGE.
JCGM 100:2008. Evaluation of measurement data: Guide to the expression of uncertainty in measurement. Joint Committee for Guides in Metrology.

