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Experimental research is a scientific method that helps prove the relationship between
dependent and independent variables.
« This type of research is used to establish a cause-and-effect relationship between the
variables and also to test hypotheses. In a typical experimental research design, the
independent variables are manipulated to assess their influence on the dependent

variables. )
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« The strength of the association is ascertained by the degree to which a change in the

independent variable changes the dependent variable.

« Experimental research uses statistical analysis of quantitative data and, therefore, has a
high degree of accuracy.

« This research type is common in various fields, including psychology, economics,

. education, healthcare, etc. )
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Before you decide to embark on experimental research you need to be very sure about what

you are doing and the level of control you have over the situation.

An experiment is a controlled research situation, which means:

(@) that unwanted variables and external influences can be kept out of the experimental

environment, and

(b) that the researcher can establish the experimental conditions down to the smallest details.
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« When these conditions are not entirely met then the researcher has a responsibility to

identify the extent of the error.
Experimental error occurs when a change in the dependent variable is produced by any

variable other than the independent variable
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« As we can have no way of controlling all variables acting on a human subject at any one
time, not only can we never avoid experimental error but the majority of the time we
cannot locate the variable responsible for the error, therefore we are unable to measure the
extent of error.

« A true experiment eliminates the effects of all intervening, spurious and antecedent

| variables.
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 Tests and trails are not experiments and should not be labelled as such in a
research context.
 |If you intend to carry out an experiment, then you must understand the nature of
experimentation and experimental error to enable you to establish the level of
significance of any inferences drawn from your research.
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G experimental research we are dealing with a number of different variables:
1. The independent variable (IV): the phenomenon or situation that is manipulated by the

researcher

2. The dependent variable (DV): the behavior or effect that is measured by the research as a
result of the manipulation

3. The moderator variable (MV): the factor which is ‘measured, manipulated or selected’ by the
researcher to determine whether or not it changes the relationship between the IV and DV

4. The control variable (CV): a potential IV that is artificially held constant by the researcher

\ throughout the experiment. )

Dr. Raef Baraka



MipoceAjl

Experimental research u‘-'l-'-'”-" <l

- )
aalisall cil ||L}A;3£8AL1,QLQ_UUU}1H| U.DJ.“u-CI

bl gy ety il allall gf smlAll (V) Jaiwall péiall

Qe llill daii éilill g guléi gall pilill of elglul ((DV) gulill poiall 2

ananil Gnlll Jud (o 'olial gf ay cacilill gf awlid' ali s3ll Jolell (MV) Jaicall péie 3
Salall alusilllg aygll gu ddulell pey s 13 Lo

aupaill 3ia Jigh caldl Jué o gihne JSuiu culs JainelV peis (CV) asaill feio 4
\_ J

Dr. Raef Baraka




MIDOCEA|

UNIVERSITVI'

Experimental research u‘-'l-'-'”-" WLV

(, :
Here are a few experimental research examples:

Testing a new antibiotic on patients where the treatment group receives the drug and the control group
does not.

Studying the effects of different fertilizers on plant growth.

Studying the influence of various advertising messages and media on participants prior to a product launch.
Studying user feedback on new product features in the Software as a Service industry before full-scale

implementation.
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Steps in conducting experimental research:
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Experimental Research

A structured design for testing cause-and-effect relationships
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ﬁere are the general steps you would need to follow for experimental research design: \
Identify the research objective.

2. ldentify the independent (IV) and dependent (DV) variables.

3. Define the sample and randomly assign the participants to groups (control and
treatment).

4, Conduct pretests, if required.

5. Conduct the research or in other words, administer the intervention or treatment to the
applicable groups(s).

6. Conduct posttests after the intervention has been administered.

7. Analyze and compare all the outcomes to assess the cause-and-effect relationship

between the variables.
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« Many studies claim to be experimental when at best they could be termed ‘Quasi-

experimental'.
* |t is not an experiment when 100 random users are asked to test a system just
because they are given exactly the same search terms or search strategies, then

provided with the same system to engage with.
L J
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« Take, for example, the testing of a new information skills training program.

It could be claimed that as long as the following procedure was employed then the

designh was a true experiment:

1. Random selection was used to identify a study group then random assignment
was used to divide these subjects into the test group and the control group.

2. All subjects were given a test to rate their information skills.

3. One group was given the new training (IV) and one group was not.

4. Both groups were then re-tested and their scores compared (DV).
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* If the test results demonstrated that those who had undertaken the training

program showed significant improvement in the test and those not given the
program had not, then is it possible to say that the improvement was a direct

X result of the training? Well maybe, if no other factors had influenced the outcome.
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Steps in conducting experimental research: sl Gaudl clpl dlgha I
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Steps in conducting experimental research: sl Gaudl clpl dlgha |

TREATMENT 1 \

ey COMPARE
TREATMENT 2 RESULTS
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Steps in conducting experimental research: sl Gaudl clpl dlgha |

e——— AND ————__ = AND ————
- . -~ =
~ ™ ~ s
Treatment/condition ‘X’ Treatment/condition Y’ Treatment/condition ‘Z’°
(e.g. chocolate cake) (e.g. caramel cake) (e.g. lemon cake)

The same people are in group (Subjects A to E)

Measure Variable ‘A’ Measure Variable ‘A’ Measure Variable *A°
{e.g. taste score) (e.g. taste score) (e.g. taste score)
I Level 1 I I Level 2 I I Level 3 I

Related groups (sometimes called levels)
of the Independent Variable ‘Condition/Treatment’
(e.g. Type of Cake)

& Lund Research Ltd 2011 http://statistics.laerd.com
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« Experimental research is an attempt to establish causality, to prove that the

dependent variable (DV, the variable being measured by the research) is a direct
result of the independent variable (IV, the variable being manipulated by the

researcher to determine the extent to which manipulation effects the dependent

variable).
G
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* In order to demonstrate causation it is hecessary to show that the effect (Y or DV,

dependent variable) is not only preceded by the cause (X or IV, independent
variable) but that X produced Y and will do so repeatedly, temporal precedence

being essential.
\,
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There are three primary types of experimental design:

1. Pre-experimental research design.
2. True experimental research design.

3. Quasi-experimental research design.
\,
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1. Pre-Experimental Design

« A group, or various groups, are kept under observation after implementing cause
and effect factors. You'll conduct this research to understand whether further

i investigation is necessary for these particular groups.

7
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2. True Experimental Design

* It relies on statistical analysis to prove or disprove a hypothesis, making it the most
accurate form of research. Of the types of experimental design, only true design

~ can establish a cause-effect relationship within a group.

7
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2. True Experimental Design

In a true experiment, three factors need to be satisfied:

1. There is a Control Group, which won’t be subject to changes, and an Experimental Group, which
will experience the changed variables.

2. Avariable that can be manipulated by the researcher

3. Random distribution.

This experimental research method commonly occurs in the physical sciences

\.
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3. Quasi-Experimental Design

 The word “Quasi” indicates similarity.
« A quasi-experimental design is similar to an experimental one, but it is not the

Ssame.

The difference between the two is the assignment of a control group.

\
p

Adhula degane guei go gl gu Gpall
\

Dr. Raef Baraka



MIDOCEA|

UUUUUUUUUU I
Experimental research

Rl Qaull

-
3. Quasi-Experimental Design

* In this research, an independent variable is manipulated, but the participants of a

group are not randomly assignhed.

* Quasi-research is used in field settings where random assignment is either

irrelevant or not required.
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Ethnography Research Method
« Ethnography is a qualitative research method where you live or spend a long time with a
group of people.
 You watch how they act, talk, and live to understand their culture and daily habits.
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g Delphi Study Research Method b
« The Delphi study research method is a structured communication technique that uses
sequential rounds of anonymous questionnaires to reach a reliable consensus among a
panel of domain experts.
« Core features include participant anonymity, iterative feedback, and statistical
. aggregation of group responses. )
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Action Research Method
« Action research is an interactive, cyclical method used to simultaneously
investigate and solve real-world problems. It relies on a continuous loop of
i planning, acting, observing, and reflecting )
r )
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i Historical Research Method |

« Historical research is a systematic method of investigating, evaluating, and interpreting
past evidence to explain how and why human events, ideas, and institutions developed.

It relies on gathering primary and secondary sources rather than running laboratory
experiments.
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Grounded Theory Method
Grounded theory is a qualitative research methodology that emphasizes the
development of theory through data collection and analysis, rather than starting

with a predetermined hypothesis,

7
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Grounded Theory Method

« Grounded theory aims to systematically generate theory by engaging in both inductive
and deductive reasoning. Researchers using this method gather data continuously
through four analytical stages: codes, concepts, categories, and theory, allowing for a

dynamic exploration of the participants’ experiences and concerns
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