Definitions: Research Designs and Terminology
Types of Research Designs
Experimental research design

Random assignment

Research Terminology

Experimental research studies use randomized control trials (RCTs) to investigate the
effects of a particular treatment or intervention on participants. In human research
studies, RCTs are studies in which eligible and interested subjects volunteer for the
intervention and are randomly assigned to a treatment group or a control group.
• In the treatment group, participants are offered the intervention or treatment
being tested. Within the treatment group, some study subjects enroll, or “take up”
the offered services, whereas other subjects may decide not to participate. When
analyzing impact results, researchers must decide how to handle subjects who
were assigned to the treatment group but did not participate.
• Intent-To-Treat (ITT) analyses include all randomized study subjects and
keep participants in the intervention group to which they were
randomized, regardless of the treatment that they actually received (or did
1
not receive). The ITT approach conserves the integrity of the study’s
random assignment.
• Treatment-on-Treated (TOT) analyses are another approach, which analyze
the impact of actual program participation, adjusting for no shows
(members of the treatment group who did not participate) and crossovers
2
(members of the control group who manage to receive the treatment).
• The TOT approach may be able to detect impacts that were hidden in an
ITT analysis, but it is also more vulnerable to biases as the groups are no
longer truly randomized. In response, statistical procedures have been
developed to estimate TOT effects while simulating the experimental
3
design as closely as possible.
• In the control group, participants receive alternative treatment, which may consist
of conventional treatment (e.g. usual services offered by the study site or related
services available through outside entities) or no treatment at all (e.g. no similar
services available through the study site or outside entities).
Some RCTs have multiple treatment or control groups, to test different aspects of the
intervention in question. In a careful experimental study, all potential sources of bias
4
5
are addressed. The key to experimental studies is random assignment.
Random assignment is the process of dividing participants between control and
treatment groups at random (by chance). This approach is used in experimental study
designs to ensure that the treatment and control groups are alike and that each group
is an unbiased representation of the target population (e.g. no self-selection).
Randomly assigning a large number of individuals to one group or the other ensures
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that on average, the groups have similar characteristics and are comparable at the
beginning of the trial. Therefore, in a trial using well-executed random assignment,
researchers may infer that any differences that arise between the two groups are
attributable to intervention or treatment impacts. Notably, this inference rests on the
assumption that during the study period there are no other confounding events or
factors that influence the treatment or control groups differently (apart from the
intervention itself).
Non-experimental research
designs

Research studies use non-experimental designs to observe and describe behaviors or
characteristics of individuals or a population, or to associate a particular intervention
with participant outcomes. In the latter case, due to the nature of non-experimental
designs, it is not possible to definitively establish causality between treatment and
outcomes even though a strong association may exist. Below are more details on nonexperimental data.

Descriptive evaluation
with no comparison
group

In human intervention studies, descriptive data consist of information collected on the
behaviors or characteristics of individuals or a population within a particular
environment (such as a group participating in a program). This type of descriptive data
is useful for understanding participant characteristics and needs. Examples of this type
of data include observations, case studies, program administrative data, or survey data
6
collected on program participants.

Quasi-experimental
evaluation with
comparison groups

Quasi-experimental evaluations are non-randomized intervention studies that attempt
to determine the impact of an intervention by comparing a treatment group to a
comparison group without random assignment. Quasi-experimental evaluations may
be used either because random assignment is considered unethical (e.g. if denial of the
intervention is known to be harmful) or unfeasible (e.g. cost barriers, inability to
7
randomize individuals or locations).
There are many types of quasi-experimental designs, depending on the data available
(e.g. one group pre-test, post-test; two group post-test only, etc.). One common quasiexperimental design compares the outcomes of non-randomized treatment and
comparison groups before and after an intervention (a two group pre-test post-test).
However, because participants are not randomly assigned, those who participate in
the intervention may be systematically different from those in the control group in
both observed and unobserved ways. These systematic differences may influence the
outcomes of the two groups such that any differences in key outcome variables cannot
8
be attributed with certainty to the intervention in question. At a minimum, to address
selection issues, the study should demonstrate that the treatment and comparison
9
groups are similar on all observable measures at baseline.
To address the potential for bias in quasi-experimental studies, researchers may use
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different statistical methods to construct more valid comparison groups, either using
propensity score matching, matched comparison groups, controls for pre-intervention
characteristics, or other techniques. For example, in studies of Head Start (a federally
funded early childhood education program for low-income children), some researchers
have compared the outcomes of children who participated in Head Start to the
outcomes of their siblings who did not participate in the program, thereby reducing
10
selection bias. Even with these techniques, it is difficult to eliminate all potential for
bias, and quasi-experimental research designs alone cannot lead to conclusive causal
evidence on the impacts of an intervention.
Mixed methods research
design

A mixed methods evaluation “involves the systematic integration of different kinds of
data, usually drawn from different designs.” Mixed methods evaluations may use
multiple designs such as randomized controlled trials and case-studies. These
evaluations often use multiple types of data (quantitative and qualitative) and collect
this data through various methods (including surveys, interviews, observations, and
reviews of administrative data). Mixed methods evaluations are particularly useful
when there are multiple evaluation questions that require different designs or data, or
if researchers would like to answer the same question using different types of
11
evidence, thereby increasing confidence in the evaluation findings.

Additional Terminology

Statistically significant

The “statistical significance” of an impact in a research study is the probability that the
observed impact is occurring because of random chance. A “statistically significant”
impact is one which researchers have calculated probably did not occur due to random
chance alone. Many researchers consider an impact to be statistically significant if
12
there is a five percent chance or less of it occurring due to random chance. While this
five percent level is a convention, some researchers may use thresholds that are more
lenient (e.g. ten percent) or more stringent (e.g. one percent) to determine statistical
13
significance. Researchers select thresholds for statistical significance based on several
factors including their field of work, the measurement precision in the impact being
considered, and whether it would cause more harm to declare an impact when there is
none, or to declare no impact when there actually is one.
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