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Quantitative research

Lecture objectives
In this lecture, the student will
®» Know what quantitative research is.
®» |dentify and describe types of quantitative designs.
® |dentify and describe quantitative research methods
= |dentify and describe types of quantitative analysis.
1. Definition of quantitative research

Quantitative social research was originally inspired by the spectacular progress of natural sciences in
the 19th century, and therefore early social researchers set out what was called ‘the scientific method’
in their investigations. The scientific method postulated three key stages in the research process:

® Observing a phenomenon or identifying a problem
® Generating an initial hypothesis

® Testing the hypothesis by collecting and analysing empirical data using standardized procedures.
Once the hypothesis has been successfully tested and further validated through replication, it
becomes accepted as a scientific theory or law.

Quantitative research involves data collection procedures that result primarily in numerical data
which is then analysed primarily using statistical methods. Typical example: survey research using a
guestionnaire, analysed by statistical software such as SPSS ( Dornéy, 2007, p. 24). Quantitative
research seeks to describe situations, establish relationships between variables or tries to explain
causal relationships. Its purpose is narrow focusing on measurable variables.

2. Types of quantitative research designs

The approaches used in quantitative research fall into two categories : non-experimental and
experimental designs. Non-experimental designs are descriptive in nature, they include survey
research, observational research, correlational research and causal comparative research in which
there is no manipulation of a variable. The experimental design consists of a group of techniques
during which the researcher uses different treatments to see their effects on participants. This means
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that the independent variable is manipulated to see its effect on the dependent one. These types of
research design include : the pre-experimental research design, the quasi-experimental research
design, the experimental design and the single research design.

2. Non-experimental designs (Descriptive)

The goal of descriptive research is to describe a phenomenon and its characteristics. This research is
more concerned with what rather than how or why. Therefore, observation and survey tools are often
used to gather data (Gall,Gall, & Borg, 2007). This kind of research may be qualitative, but it is often
analyzed quantitatvely using frequencies, percentages or statistical analysis to determine relationships.
Such studies look at individuals, groups, institutions, methods and materials in order to describe, compare,
contrast, classify, analyse and nterpret the entities and the events that constitute their various fields of
inquiry ( Cohen, 207, p. 205).

2.1 Survey research

In one sense, the word ‘survey ‘ means to view comprehensively and in detail. In another sence, it
refers specifically to the act of * obtaining data for mapping’ ( Denscombe, 2012, p. 6). Surveys are useful
mainly for describing patterns in large groups rather than in-depth analysis of individual views ( Guthrie,
2010, p. 77). Survey studies aim at describing the characteristics of a population by examining a sample of
that group. Their purpose is to develop generalizations using a sample that is representative. Surveys
come in a wide variety of forms, but the most used is the questionnaire. Although survey data can be
collected by means of a structured interview, the questionnaire is the main data collection method in
surveys ( dornEy, 2007, p.101). There are two types of surveys : cross- sectional surveys and longitudinal
surveys. Cross-sectional surveys represent a paticular population at a particular time while longitudinal
surveys repeat cross-sectional surveys (Guthrie, 2010, p. 79).

2.2 Observational research

The distinctive feature of observation as a research process is that it offers an investigator the
opportunity to gather ‘live’ data from naturally occurring social situations (Cohen, 2007, p.396). The
observation is important in the realm of qualtitative research and it is also used to gather quantitative
data. The occurrence of the participants behaviour can be counted to determine its frequency. A
structured observation is very systematic and enables the researcher to generate numerical data from the
observation. Flick (1998, p. 137, cited in Cohen, 2007) suggests that observation has to be considered along
five dimensions:

e structured, systematic and quantitative observation versus unstructured and unsystematic and
gualitative observation

e participant observation versus non-participant observation

e overt versus covert observation

e observation in natural settings versus observation in unnatural, artificial settings (e.g. a ‘laboratory’
or contrived situation)

e self-observation versus observation of others.
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Cooper and Schindler (2001, p. 375, cited in Cohen, 2007) suggest that observation can be considered
along three dimensions:

e whether the observation is direct or indirect: the former requiring the presence of the observer,
the latter requiring recording devices (e.g. video cameras)

e whether the presence of the observer is known or unknown (overt or covert research),

e whether the researcher is concealed (e.g.through a one-way mirror or hidden camera) or partially
concealed, i.e. the researcher is seen but not known to be a researcher (e.g. the researcher takes
up a visible role in the school)

e the role taken by the observer (participant to non-participant observation

2.3 Correlational research

Correlational research is a quantitative research in which the researcher aims find out if there is a
relationship between variables; its direction (whether it is positive or negative) and its strength. This kind
of research lacks manipulation. Correlational research is carried out for one of two basic purposes—either
to help explain important human behaviors or to predict likely outcomes behaviors (Fraenkel, 2012, p.
332).

2.4 Causal comparative research

Causal comparative research also called ‘ex post facto research (after the fact in Latin). It is an
investigation which attempts to determine the causes or consequences of differences that already exist
between or among groups of individuals. Or the researcher investigates the effect of an independent
variable on a dependent variable by comparing two or more groups of individuals. A causal-comparative
design is a research design that seeks to find relationships between independent and dependent variables
after an action or event has already occurred (Salkind, 2010, p.214).For example, an educational teacher
may want determine whether an institutional programme has a positive effect on exam scores, after the
completion of that propgramme.

Both causal-comparative and correlational studies are examples of associational research—that is,
researchers who conduct them seek to explore relationships among variables. Causal-comparative studies
typically compare two or more groups of subjects, while correlational studies require a score on each
variable for each subject. Correlational studies investigate two (or more) quantitative variables, whereas
causal-comparative studies typically involve at least one categorical variable (group membership).
Correlational studies often analyze data using scatterplots and/or correlation coefficients, while causal-
comparative studies often compare averages or use crossbreak tables ( Fraenkel, 2012,p. 368).
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3. Experimental designs

Experimental research design includes : the pre-experimental research design, the quasi-experimental

research design, the experimental design and the single subject research design.

3.1 Pre-research designs

The pre-experimental design is the simplest form of research. It is a preliminary investigation of the

problem before the main one. It is of three types :

The one-shot case study involves a single group exposed to a treatment then posttested.

The one group pretest-posttest design lacks a control group.

The static-group comparison design involves an experimental and a control group bu lacks a

pretest.

3.2. Quasi-experimental designs

The Quasi-experimental design is similar to the experimental design but lacks randomization.

1
2
3.
4
5

Non-equivalent control group posttest only design.

Non-equivalent control group prettest posttest design ( similar to the previous including a pretest.

Basic time-series design
Interrupted-time series design
Control-time series design

Type of quasi-experimental design

Description

Non-equivalent control group posttest
only

Control group (not exposed to a treatment +
experimental group (exposed to a treatment) /
both posttested

Non-equivalent control group pretest-
posttest

A pre-test is added to the first type

Basic -time series design

Observations are made over a period of time
before after a treatment ( no control group)

Interrupted time- series design

Many observations are made over a period of
time before and after a treatment (no control

group)

Control series design

A time series design with a non-equivalent
group

The most used type is the non-equivalent control group pretest-posttest design.
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3.3 Experimental design

True experimental research design involves choosing the participant randomly. Random assignement is
one of the most powerful techniques for controlling extraneous threats to validity (Fraenkel et al,
2012).

The posttest-only control group design : the participants are randomly assigned to the experimental
and control group. Only posttest is given to the two groups

Pretest-posttest control group design comprises at least two groups. It is considered the most
powerful one.

The solomon four- group design : this involves four groups randomly selected. Two groups are pre-
tested and two are not. Then, one the pre-tested and one of the non-tested receive the treatment.
Finally all the four groups receive the posttest.

3.4 Single- subject research design is a design that involves studying in detail the behavior of each of a
small number of participants mainly in the field of psychology. It consists of measuring the dependent
variable repeatedly over time and changing conditions to assess whether the participan’s behaviour
improved. Among its types, the reversal design called ABA sudies the effect of a treatment on a certain
behaviour, the it is removed and observations are made to check if the behaviour reverses to the initial
phase.
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