Quantitative Research Design – Chapter 9

I.
Overview

A. Research design is the plan for obtaining answers to the research question and testing the hypothesis(es).

B. The research design includes:

a. Whether or not an intervention will be made.

b. What comparisons will be made

i. 2 groups

ii. compared over time (before & after)

c. What controls will be used to minimize the impact of outside influences (extraneous variables)

d. Data collection methods

e. The setting for the study

II.
Experiments, Quasi-experiments, and nonexperiments

A. Characteristics of True Experiments:

a. Manipulation-in experimental and quasi-experimental research, the researcher manipulates the independent variables and observes the effect on the dependent variable(s). Ex.

b. Control-def. The process that holds constant possible influences on the dependent variable under study. Helps the researcher make sure that the effects on the dependent variable are due to the independent variable and not something else (extraneous variable)

i. Control group-is a group that is used as a basis for comparison. Sometimes called a comparison group. Ex.

c. Randomization

i. Used to control outside influences

ii. Means that any subject has an equal chance of being assigned to an experimental or control group. Prevents systematic bias. Several methods used for accomplishing this for ex. Random numbers table-generated by computer or available in print.

iii. Helps to equalize the groups in terms of characteristics such as biologic, psychological, and social traits. Any differences after random assignment can be assumed to be due to the independent variable.

B. Experimental Designs

a. Post-test only or After-only: randomize sample into two groups and collect data after the intervention is applied:     R     X     O

b. Pretest-posttest or Before-after design: randomize sample, collect baseline data, apply the intervention, and collect data:

R     O     X     O

R     O     X     O

The pretest-posttest design is stronger than the post-test only because allows greater confidence that any differences are due to the independent variable.

c. Factorial Design-allows for testing of more than 1 hypothesis

d. Repeated-Measures Design-cross-over design-subjects serve as their own control

e. Randomized Controlled Clinical Trials

i. Usually involves testing a medication or clinical treatment

ii. Characterized by random assignment to treatment & control groups

iii. Very large sample of a heterogeneous population

iv. May be double blind or triple blind

1. Double blind-subjects and investigators don’t know who is in which group (NOTE: Hawthorne Effect-the effect observed in subjects when knowledge of participation in a study causes a change in the subject’s behavior that influences the outcome of the study)

2. Triple blind-subjects, investigators, and statistician (those doing the data analysis) don’t know who is in which group

f. Advantages/disadvantages

i. Strongest for demonstrating cause and effect

1. Cause must precede an effect in time

2. Empirical relationship between the cause and the effect

3. Relationship cannot be due to a 3rd variable

ii. Some variables can’t be manipulated

C. Quasi-Experimental Designs-very similar to experiments-have manipulation but lack a control group, randomization, or both.

a. Characteristics

i. Involve manipulation of an independent variable

ii. Lack either randomization or a control group or both

iii. Evidence of cause and effect relationship weaker than for true experiments

b. Much nursing research is quasi-experimental

c. Useful when it is unethical or impossible to randomize subjects to control and experimental groups.

d. Attempt to compensate for lack of control group or randomization by introducing other controls.

e. Nonequivalent Control Group Design before-after design

f. Time-Series Design

g. Advantages/disadvantages

i. Practical and feasible

ii. Without randomization and/or the control group, the researcher is less able to say that outcomes weren’t affected by other factors (extraneous variables). These are called competing explanations.

III.
Non Experimental or Observational Research

A. Done when manipulation of the independent variable is not appropriate

B. Reasons for conducting non experiments 

a. Independent variable cannot be manipulated Ex. Age, blood type, gender,  diagnosis

b. Ethically, manipulation is not possible: smoking status, death of a child

c. Constraints on manipulation-not practical to manipulate the independent variable

C. Types of non experimental research

a. Descriptive Research-describes a phenomenon but no attempt to describe relationships

b. Ex post facto Research-examines phenomena after the differences in the independent variable have occurred. Ex. Studying anxiety levels in primiparas and multiparas. The independent variable is parity which has already occurred. Sometimes called correlational research. Does look at relationships among variables. Without manipulation can’t infer causality.

i. Correlation refers for the tendency of variables to vary in relation to one another Ex. Height and weight

ii. Height does not cause weight

iii. Two types of ex post facto research

1. Retrospective studies-an outcome is linked to a preceding phenomenon

2. Prospective studies-subjects are selected in the present and data is collected over a long period of time waiting until the presumed effect occurs. Ex. Framingham Heart Study; Nurses Study. Those who develop certain diseases are compared to those who don’t. Prospective studies require very large sample size, long period of time, and cost a lot of money. BUT are stronger than retrospective studies.

iv. Strengths/weaknesses

1. Groups are self-selected so researcher cannot assume that the groups are equal or similar to begin with.

2. Does allow research in many areas where experimentation is not possible

3. More realistic than experiments

v. Remember: correlation does not prove causation!!!

IV.
Time Dimension

A. Cross sectional – data is collected at one point in time; “snapshot”

B. Longitudinal – data collected at more than one time (not to be confused with time series or repeated measures) Ex. Premature infants-evaluating development during childhood. Longitudinal studies can be powerful but are costly and subject to attrition of subjects.

V. Research Control

A. A good research design helps the researcher control extraneous variables

B. Extraneous variables-variables that have an effect on the dependent variable and can cause confusion in interpreting results of the research study

C. Types of extraneous variables:

i. Intrinsic variables are factors intrinsic to the subjects (age, gender, diagnosis)

ii. External factors-factors arising from the research itself

D. Control of external factors-researchers try to make the circumstances of the study situation the same for each subject. Ex.  Difficult to impose in natural settings. Much simpler in the laboratory (temp, light, etc.) i.e. Constancy of conditions

i. All communications should be the same for all subjects (written communication should be exactly the same)

ii. The procedures for collecting data should be the same for all subjects (ex. Some multiple choice test/some essay test)

E. Controlling Intrinsic Factors

i. Randomization is by far the best way to control intrinsic factors within a study. It controls all intrinsic variables-those the researcher knows about and those he doesn’t! Not always possible.

ii. Homogeneity-subjects in the study are all the same with respect to the variables that are considered extraneous that can be identified. Limits the generalizability of the findings to other types of people

iii. Blocking-researcher uses the extraneous variables and incorporates them into the study and groups subjects by variables Ex. Gender, age, diagnosis Should be at least 30 subjects in each group so may require large sample therefore increasing costs and time.

iv. Matching-use 2 people that are the same with respect to extraneous variables and use 2 in each the comparison and in experimental group

Matching and blocking are ok but researcher may not be aware of all of the influencing extraneous variables

v. Analysis of covariance (ANCOVA)-powerful statistical method of controlling extraneous variables. Statistically removes the effects of extraneous variables

vi. Repeated Measurer-subjects serve as their own controls

vii. REMEMBER: randomization is best-randomize whenever possible

VI. Statistical Conclusion validity

A. Precision-another way of saying that the results are due to the independent variable and not due to extraneous variables i.e. control.

B. Statistical Power-ability of a design to detect the relationship among variables. Precision increases power and sample size increases power. Statistical power/statistical conclusion validity

C. Effect size

VII. Internal and External validity

A. Internal validity means that the findings (dependent variable) are due to the effect of the independent variable. Largely the result of how well the researcher has controlled the extraneous variables

B. Competing explanations for the results are referred to as threats to internal validity.

i. History

ii. Selection

iii. Maturation

iv. Mortality

C. External validity is the degree to which you can generalize the findings to other people. The findings of a study can be applied to the population from which subjects have been randomly selected (random in terms of sampling here nor random assignment) Researcher must be careful if he wishes to generalize to others.

D. The researcher wants to design a study with a high degree of internal and external validity. If this is not possible there should be a balance between internal and external validity. Some researchers go to great extremes to control extraneous variables and lose generalizability as a result.

VIII. Characteristics of a good Research Design-can use these to evaluate research design in your critique

A. Appropriate design for research question. Sometimes this is obvious, but sometimes more than 1 design is appropriate and 1 may be better than another.

B. Lack of bias-double blind procedures should be used when possible
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