
Experimental Design Summary 

 

The Philosophy of Research Design:  

- Epistemology: A branch of psychology concerned with the theory of knowledge. 

o It attempts to provide answers to the question: How and what can be know? 

o Must be clear about the objectives of our research and the things it is possible for us to find out. 

- Positivism: There is a straightforward relationship between the world and our perception and understanding of 

the world. 

o Positivists believe it is possible to describe what is out there and get it right. 

o Positivist epistemology: The goal of research is to produce objective knowledge, which is impartial and 

unbiased.  

- Empiricism: Based on the assumption that our knowledge of the world must be derived from experience. 

o Theory follows from observation. 

o Perception does not provide direct and uncontaminated access to the facts.  

o Empiricism: Refers to the attitude that all knowledge claims must be ground in data, whereas empirical 

is a descriptive term referring to research involving the collection and analyses of data.  

- Hypothetico-Deductivism: 

o Karl Popper: 

 Was aware that a collection of observations could never give rise to a categorical statement 

such as ‘a follows b’. 

 We can never be sure that our next observation will be the same again. 

 Proposed that scientific research should rely upon deduction and falsification.  

o Theories are tested by deriving hypotheses from them that can be tested in practice, by experiment or 

observation. 

o The aim of research is to test a theory’s claims and either reject it or retain it. 

 

Research Design: 

- Qualitative Research:  

o Objective: To describe and possible explain events and experiences, but never to predict. 

 Interested in how people make sense of the world and how they experience particular events. 

 Concerned with the quality and texture of experience, as opposed to the identification of cause-

and-effect relationships.  

o Approaches: 

 Thematic Analysis:  

 General analysis of qualitative data into themes. 

 It is not allied to any epistemological position.  

 May be used in both qualitative and quantitative research. 

 Discourse Analysis: 

 Qualitative analysis of interactive speech. 

 Assumes people use language to construct the world as they see it, and according to 

context and interests. 

 Talk is not evidence of internal psychological processes.  

 Ethnography:  

 Intense study of culture from within. 

 Grounded theory:  

 The analysis of qualitative data in which patterns emerge from the data and are not 

imposed on them before they are gathered. 

 

 



 Phenomenology: 

   Attempts to describe an individual’s experience from their own perspective as closely 

as possible. 

 Recognises the interpretive influence of the researcher on the research product.  

- Naturalistic Observation: Involves seeking answers to research questions by observing behaviour in the real 

world.  

o Techniques used to gather information: 

 Observing subjects and events. 

 Interviewing people 

 Talking to people about their lives. 

 Examining documents produces in the setting. 

o Data are often qualitative, but can also be quantitative (counting behaviours).  

o Issues: 

 Researcher’s role can vary along a continuum from being a complete participant to a complete 

observer. 

 A problem with participant observation is that the researcher may lose the objectivity that is 

necessary for scientific observation. 

 Inter-rater Reliability: Where possible it is important to compare across raters. 

 Observation will at times be concealed, when the presence of the observer could influence or 

alter behaviour. However, this can pose ethical issues.  

- Case Studies: Detailed observations of a single case. 

o Presents the individual’s history, symptoms, characteristic behaviours, reactions to situations and 

responses to treatments. 

o Often conducted on individuals who possess rare conditions. 

o Cannot generalise that information to other cases. 

o Insights gained through case studies may lead to the development of hypotheses.  

- Correlational Research: Assess the degree of association or relationship between variables. 

o A relationship is established when two variables co-vary with each other.  

- Experimental Research: 

o Experiments are designed to test whether manipulation of the independent variable causes changes in 

the dependent variable. 

o Often uses an experimental and a control group.  

o Independent Variable: The cause. 

o Dependent Variable: The effect. 

 All experiments have at least one IV and one DV. 

o Manipulation of the IV ensures that observed changes in the DV are caused by different levels of the IV.  

o Randomisation ensures that changes in the DV are not due to biased assignment of subjects to 

experimental conditions (levels of IV). 

o Control of extraneous variables: Any variable other than the IV that could affect the DV. 

 We attempt to control extraneous variables in order to prevent them from confounding the 

results of the study. 

 Confounding occurs when an extraneous variable: 

 Varies systematically across the levels of the IV. 

 Is correlated with the DV. 

 The presence of confounding variables makes it impossible to draw causal relationships from 

the data. Changes in the DV could be cause by the IV or the confounding variable.  

 

 

 



- Manipulation of the IV: 

o Between subject’s design/Independent samples design: 

 Independent samples t-test. 

o Within subject’s design/Repeated measures design: 

 Related/Paired samples t-test. 

Pros Cons 

- Avoids confounds due to individual differences 
across groups. 

- Each subject acts as their own control. 
- Data are less variable. 
- The design is more powerful. 
- Needs fewer participants. 

- Order effects. 
- Practice 
- Boredom 
- Fatigue 
- Habituation 
- Sensitisation.  

o Matched subjects: 

 Independent samples t-test. 

- Quasi-Experimental Research: 

o Random assignment of participants is not possible. 

o Causal inference is problematic as the research groups may not be equal before the experiment. 

o Important to explicitly rule out threats to internal validity. 

o Used when full experimental procedures are not possible for ethical, practical or logical reasons.  

- Factorial Designs:  

o Complex designs with 2+ IVs. Each level of every factor (IV) is paired with each level of every other 

factor.  

o Allows researchers to establish if IVs interact with one another = Does the effect of an IV depend on 

another IV? 

- Controlling Extraneous Variables: 

o Randomisation:  

 In between subject’s designs, randomisation involves the random assignment of subjects to 

condition = each participant has an equal chance of being assigned to any condition in the 

experiment. 

 In within subject designs, randomisation refers to the randomised order of the presentation of 

experimental conditions.  

o Elimination: Eliminating the variable completely. 

o Constancy: Presenting a uniform condition that all participants experience. 

o Balancing: The extraneous variable is experienced in the same manner across groups.  

o Counterbalancing:  procedure for controlling order effects by presenting conditions in different 

sequences.  

- Threats to Internal Validity: 

o History: Significant events that occur between measurements of the DV. 

o Maturation: Changes in participants that occur over time during an experiment. 

o Testing: Occurs when you see the same measure on more than one occasion.  

o Instrumentation: Occurs when the equipment or human measuring the DV changes the measuring 

criterion over time.  

o Statistical Regression: When participants with extreme scores are tested subsequently, their scores are 

likely to retreat towards the mean.  

o Selection: When groups are not equal before an experiment. 

o Mortality: When participants from different groups drop out of the experiment at different rates.  

 

 

 

 



Comparing Two Means (T-Test): 

- T-Test: 

o Dependent T-Test: 

 Compares two means based on related data. 

 Data from matched subjects. 

 Data from the same people measures at different times. 

o Independent T-Test:  

 Compared two mean based on independent data. 

 Data from different groups of people. 

- Rationale: 

𝑡 =  
𝑜𝑏𝑠𝑒𝑟𝑣𝑒𝑑 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑠𝑎𝑚𝑝𝑙𝑒 𝑚𝑒𝑎𝑛𝑠−𝑒𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑚𝑒𝑎𝑛𝑠 (𝑖𝑓 𝑛𝑢𝑙𝑙 ℎ𝑦𝑝𝑜𝑡ℎ𝑒𝑠𝑖𝑠 𝑖𝑠 𝑡𝑟𝑢𝑒)

𝐸𝑠𝑡𝑖𝑚𝑎𝑡𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑒𝑟𝑟𝑜𝑟 𝑜𝑓 𝑡ℎ𝑒 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑡𝑤𝑜 𝑠𝑎𝑚𝑝𝑙𝑒 𝑚𝑒𝑎𝑛𝑠.
  

- Assumptions: 

o Both the independent t-test and the dependent t-test are parametric tests based on the normal 

distribution. Therefore, they assume: 

 The sampling distribution in an independent t-test is normally distributed. In the dependent t-

test this means that the sampling distribution of the differences between scores should be 

normal, not the scores themselves. 

 Data are measures at least at the interval level. 

o The independent t-test, because it is used to test different groups of people, also assumes: 

 Variances in these population are roughly equal (homogeneity of variance). 

 Scores in different treatment conditions are independent because they come from different 

people. 

 


