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The Evidence-Based Paradigm

- Evidence-based medicine has changed research pratices
- Medical researchs found
- Failure to organise existing medical research cost lives
- Clinical judgement of experts worse than systematic reviews
- Evidence-based paradigm adopted by many other
disciplines providing service to public
- Social policy
- Education
- Psychiatry
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Impact of EBM

-+ 1992
- 1 publication on EBM

- 1998
- 1000 publications
- 6 journals
- Specialising in evidence-based medicine
- Criticisms
- Research is fallible
- Relies on generalisations tha may not hold
- Often insufficient do determine approriate pratice
- Software issue — speed of tecnology change



Evidence-Based Software Engineering
(EBSE)

- Research question

- Is evidence-based paradigm feasible for Software Engineering?

- “Everyone else is doing it”
» Not a valid argument

- Methodology

- Analogy-based Comparison
- Evidence-Based paradigm in medicine vs Software Engineering



D
Goal of EBSE

- EBM: Integration of best research evidence with clinical
expertise and patient values

- EBSE: Adapted from Evidence-Based Medicine

- To provide the means by which current best evidence from
research can be integrated wich pratical experience and human
values in the decision making process regarding the development
and maintenance of software

- Might provide

- Common goals for research groups

- Help for pratitioners adopting new technologies

- Means to improve dependability

- Incease acceptability of software-intensive systems

- Imput to certification process
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Praticing EBM & EBSE

- Sets requiriments on pratitioners and researchers

- Pratictitioners
- Need to track down & use best evidence in context

- Reseachers need to provide best evidence



What i1s Evidence?

- Systematic Reviews

- Methodologically rigorous systhesis of all avaliable research
relevant to a sapecific research question

- Not ad hoc literature reviews
- Best systematic reviews based on Randomised (RCTs)

- Not laboratory experiments

- Trials of reals treatments on real patients in a clinical setting
- Most (perhaps all) SE experiments are laboratory experiments




Integrating evidence

- Medical researchers & practitioners construct practitoner-
oriented guidelines

- Assess the evidence
- Determine strength of evidence (type of study)
- Size of effects (pratical not just statistical)
- Relevance (appropriateness of outcome measures)

- Assess applicability to other settings
- Summarize benefits & harms

- Present the evidence to stakeholders
- Balance sheet



Medical Infraestruture

- Major databases of abstracts & articles
- Medline (4600 biomedical journals)

- 6 evidence-based journals specialising in systematic
reviews

- Cochrane Collaboration
- Database of systematic reviews (RCT-based)

- Campbell Collaboration for social policy



Medical Infraestruture

- Standards to encourage experimental rigour & improve
accumulation of evidence

- Individual empirical studies
- Based on agreed experimental guidelines

- Reporting standards
¢ Including structured abstracts

- Systematic Reviews
- Guidlines for assembling, collating and reporting evidence.

- Evidence-based guidelines for practitioners

- Developed by mixed panels
- Practitioners, Researchers, Methodologists, Patients



Software Engineering

- No comparable research infraestructure

- No agreed standards for empirical studies
- A proposal for formal experiments and surveys
- Nothing for qualitative or observational studies
- No agreed standards for systematic review

- Few software engineering guidelines based on empirical
evidence



Scientific Issues

- The skill factor
- SE methods usually require a trained individual
- Can’t blind subject to treatment
- Can’t control for experimenter and subject expectations
- Need to improve protocols
- Use blinding whenever possible
- Reblicate experiments
- But not too closely
- Need to qualify our experiments
- Strength of evidence is less for laboratory experiments



Scientific Issues

- The lifecycle issue
- Technigues interact with other tecniques over a long period of time
- Difficult to determine causal links between techniques and outmomes
- Intermediate outputs of a specific task may not be
meaningful to practitioners



Addressing Lifecycle issues

- Experiments on techniques in isolation
- Still have problem that outcomes are not practitioner-relevant

- Large-scale empirical studies
- Hard to generalse because contex is critical

- Quasi-experiments similar to experiments but without
randomisation

- Need arguments to justify casuality

- Benchmarks based on data from a variety of projects
- Difficulty with representativeness



Conclusion

- EBSE lacks the infraestructure required to support
evidence-based paradigm

- Would need financial support to put in place appropriate
Infrastructure

- Need to develop appropriate protocols for SE studies

- Some aspects of EBSE easy to adopt

- Systematic review
- Requirement of every PhD student
- Procedures can be adopted from medicine

- Structured abstracts
- EBSE needs to be tested on real problems



Systematic Reviews

- A systematic (literature) review is
- A overview of research studies that uses explicit and reproducible
methods
- Systemtic reviews aim to synthesise existing research
- Fairly (withoud bias)
- Rigorously (according to a defined procedure)

- Openly (ensure that the review procedure is visible to other
researchers)



Systematic Review Process

Develop Review Protocol

Plan Review ” Validate Review Protocol

Identify Relevant Research
Select Primary Studies

h

Conduct Review Assess Study Quality
Extract Required Data
Synthesise Data

L] Write Review Report
Document Review
Validate Report
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