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1.  Characteristics of Research
Research implies a careful and systematic means of solving problems. It usually has to be: 

· systematic (identification and labeling of variables, designing research, collecting the data, evaluating the problem and hypothesis)

· logical 

· empirical (collection of data)

· reductive (uses individual evens through data collection to establish more general relations)

· replicable (all research must be duplicated with like results)

2.  Basic Steps in the Planning and Conducting of Research

 Identify the problem area (reading books, journal, magazines, abstracts, searching library databases, WWW).

 Survey the literature related to it (review abstracts, indexes, create Bibliography). 

 Define the actual problem for investigation in clear, specific terms.

 Formulate testable requirements for software, or hypotheses for statistical analysis, or course goals.

 State the underlying assumptions, conditions and results.

 Construct the research design, or system design, or software design, or course design.

 Specify the data collection procedure (if applicable) or implementation methodology. 

 Select the evaluation methodology.

 Execute the research plan.

 Evaluate the results or test the software. 

 Draw conclusion.

3. Nine Basic Methods of Research.
	Method
	Purpose
	Computer science related example

	Historical
	To reconstruct the past objectively and accurately, often in relation to the tenability of an hypothesis
	Historical view of memory management techniques (technological innovations  and their impact on memory management)

	Descriptive
	To describe systematically a situation or area of interest factually and accurately (survey)
	A community survey to establish the needs for computer science majors

	Developmental 
	To investigate patterns and sequences of growth and/or change as a function of time
	The impact of hardware development on the size and complexity of software (study to establish patterns of change in the past  in order to predict the future)

	Case Study
	To study intensively the background, current status, and environmental interactions of a given unit: an individual, group, institution, software product
	NTFS File System Internals: Requirements, Solutions and Evaluation.

	Correlational
	To investigate the extent to which variations in one factor correspond with variations in one more other factors based on correlation coefficients.
	A study investigating the relationship between a type of computer GUI and the user’s productivity.

	Causal-comparative
	To investigate possible cause-effect relationship by observing existing consequence and searching back through the data for plausible casual factors.
	To identify features characterizing modern file systems and compare implementation of these features in various file systems by analyzing cause-effect relationships in those implementations

	True experimental
	To investigate possible cause-and-effect relationships by exposing experimental unit(s) to one or more treatment conditions
	Design and perform a set of experiments (using benchmarks) to evaluate performance of WEB Services.

	Quasi-experimental
	To approximate the conditions of the true experiment in a setting which does not allow the control and/or manipulation of all relevant variables.
	Simulation study of a novel real-time process scheduling algorithm.

	Action
	To develop new skills or new approaches and solve problems with direct utilization to an applied setting.
	Software design, implementation and evaluation.


