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Experiments 
 

Experimentation is an appropriate research method when a question requiring a cause and effect 
answer is raised. Experiments can only examine one small piece of total issue. It is an error to think that 
individual experiments do more. Experiments are the only method showing cause and effect relationships. 
All classic lab experiments share the same characteristics. 

 
Characteristics of Experiments 
 

1. Experiments compare two groups or conditions. 
 

2. At least one independent variable (IV) is manipulated. The independent variable is defined as 
what the researcher changes between the two groups or conditions. It has to be smothering that 
can be manipulated, such as learning alone or learning in groups. Human features such as gender 
or age cannot be used as independent variables in a classic controlled experiment. Gender and age 
cannot really be manipulated, even if there are differences between groups. If you do not 
manipulate an independent variable, the study is a quasi-experiment. In a quasi-experiment, 
one does not know what cause the change in the dependent variable. 

 
3. At least one dependent variable (DV) is measured. The DV is what the researcher wants to find 

out, such as the amount of math problems solved correctly after training. 
 

4. Experiments use inferential statistics. Inferential statistics show if a significant difference 
between the groups or conditions exits. All raw data in experiments are collected in numbers 
(quantitative). Sometimes it appears that there is a difference between the raw scores of the group 
or conditions, but the difference is not significant until an inferential statistical test is run. A 
significant difference means that within a stated probability, such as 5%, it was the IV that caused 
the change in the DV rather that chance. If a significant difference exists between the learning 
styles, researchers know it is learning style causing the amount if math problems solved correctly, 
not something else, such as teacher attitude. Even if some non-experimental forms of research 
quantifies its results, the overlap with quantitative is mainly through the use of descriptive 
statistics. 

 
5. Experiments are set up for maximum control. This means that the IV is isolated from all 

extraneous variables that may influence the change. 
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Conducting Experimental Research 
 
Introduction 
 
Aim of the Study 
  
 The aim is one sentence explaining the purpose of the study. The sample – “The aim of the study 
is ________________________________________________________ 
A clear statement of the aim orients the reader to the experiment. 
 
Literature Review 
 
 As appropriate review for a high school level paper is approximately 500 words. 
 A literature review is an evaluative writing about the existing published literature on the experiment 
topic. The purpose of reviewing this literature is to justify the need to run an experiment. 
 Review sources on a topic. The review is an evaluative writing rather that a list of prior research 
results. Focus the review on making general evaluative statements followed by support from published 
studies. 
 Set the tone for the review on making general evaluative statements followed by support from 
published studies. 
 Set the tone for the review in the opening paragraph. Make a statement about the existing 
literature. Is there a large amount of research on the topic? Are most of the existing studies experimental, 
or are the existing studies mainly non-experimental? Does conflicting theory need clarification? Do 
researchers suggest replicating certain aspects of published experiments? 
 The opening paragraph drives what unfolds in the rest of the review. 
 The body of the review supports the general statements made in the opening paragraph. Write a 
paragraph for each area discussed in the body of the review with transition statements between each. 
 The body of the review is evaluative. If there are competing theories, say so. Place research into 
groups of the studies that say similar things about a theory. Next compare and contrast arguments. Assess 
the strengths and weaknesses of the reviewed studies. Current researchers offer critiques of their own 
research in the discussion section of studies. Suggestions from published discussions as ideas for future 
experiments are common. 
 The ending paragraph is a concise summary of the evaluations. This paragraph provides 
justification for your experiment. Say there is a need to clarify something, fix existing design mistakes, 
replicate a study, or look for a new research area. 
 
Hypothesis 
 

The hypothesis is a statement of the predicted outcome. A hypothesis is either one-tailed or two-
tailed, depending on what the researcher wants to know. The independent and dependent variables are 
easily identified in the hypothesis. 
A one-tailed hypothesis is directional, meaning it makes a specific prediction that one group or condition 
will perform better that the other group or condition 
 A two-tailed hypothesis is non-directional, meaning it does not make a specific prediction about 
which group or condition will perform better. A two-tailed hypothesis stats that there will be a difference. 
Two-tailed hypotheses are useful when it is hard to make a prediction. 
 Regardless of whether a researcher uses one or two-tailed hypothesis, it is crucial that the 
hypothesis contains operationally defined variables. This means the IV and the DV are stated in clear and 
well-defined behavioral terms. Experiments are designed for replication. Researchers must be able to 
repeat the experiment to verify the original results. 
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Null Hypothesis 
 

Experiments state a null hypothesis, which is the experimental hypothesis. A null hypothesis is a 
statement saying there is little to no difference between the samples tested in the experiment (Coolican, 
2004). 
 It is best not to say that there will be no difference between the tested samples because a null 
hypothesis makes no specific prediction (Coolican, 2004). 
 The null is the experimental hypothesis because all science experiments work on probability. 
Researchers try to reject the null within a reasonable margin of error. There is no proof that scientific 
theories are 100% true. The largest level of acceptable error in the social sciences is 5%. Inferential test 
examine if the null can be rejected, not if the research hypothesis is true. 
 The null hypothesis is not the opposite of the experimental hypothesis. 
 
 
Methods: Design 
 
 Experimental design refers to the way groups or conditions are compared. There are 3 designs 
students may use for the simple experiments. Design is an art form. There are many ways to construct any 
experiment. The best experiments creatively address concerns about control and data collection. 
 

1. Independent Samples (between group designs). 
 

2. Repeated Measures (within group designs). 
 

3. Matched Pairs. 
 

A design needs justification as the best one for the experiment. Justification comes primarily from 
the control offered by each design. Each design controls specific internal validity concerns. A 
characteristic of experiments is the isolation of the IV from all extraneous variables. Internal validity 
refers to the control within am experiment.  
 Control issues are something all researchers face. Make the most justified choices to 
control as many variables as possible. 
 

1. Independent samples. Independent samples designs compare two different groups. 
Independent samples designs control for testing and progressive errors, order effects, 
maturation, and morality. Independent samples designs do not control history. 

 
2. Repeated measures. Repeated measures designs compare the subject to him/her before 

and after the independent variable is introduced. Repeated measures work well for some 
experiments, such as those testing attitude change. The main advantage of repeated 
measures is the ability to control history. However, order effects, maturation, morality, and 
testing become difficulties.  

 
3. Matched pairs. Matched pairs compare subjects one to one on the dependent variable. 

This is an appropriate design when the researcher wants to compare the performance of 
one subject directly to that of a specific second subject. Random allocation to groups does 
not tale care of this need. Researchers place the subjects for comparison directly against 
each other. Matching is the best choice when comparing the performance of twins, a 
parent and a child, or spouses. Matching controls selection bias where random sampling 
and allocation are not feasible. 

 


