
PSY2051 Notes 
Week 1 
Research process 
1. Find a research idea  

 Hypothesise - describe/explain relationship between variables  

 Must be testable, refutable, positive  
2. Define and measure variables  
3. Identify participants or subjects  

 Statistical inference: process by which we derive generalisations about populations on the 
basis of sample data (samples representative of the population is key) 

4. Selecting a research strategy (5 to choose from) 

 General approach used to address the research questions 

 Depends on  
o Nature of data 
o Research goal 

 Affects internal (IV caused change in DV; extraneous variables not responsible) and external 
(generalisable to other populations) validity  

   

Compare two (or more) groups of scores 

Experimental  Produces cause and effect explanation for relationship b/w variables 

 Directly manipulates IV 

 Definitively establishes cause and effect 

Quasi-
experimental 

 Attempts to produce cause and effect relationship b/w variables 

 Indirect manipulation of variables e.g. age, gender 

 Attempts to minimise threats to internal validity  

 Uses pre-existing variables, which may unintentionally add in confounding variables 

Non-
experimental 

 Examines and describes relationship between variables 

 Makes little/no attempt to minimise threats to internal variables 

 Doesn’t establish cause and effect 

Correlate two (or more) scores for each participant 

Correlational  Examine and describe the relationship between dependent variables 

 Have 2 dependent variables 

 Doesn’t attempt to establish cause and effect 

Examines individual variables (without comparing/correlating) 

Descriptive  Examines and describes individual variables (doesn’t compare variables) 

 Often case studies 

 
5. Selecting a research design (3 to choose from) 

Formulating a general plan for implementing a research strategy e.g. same or different individuals, 
number of variables used etc.  
  
Power: the probability of detecting differences between treatment conditions, if differences really 
exist (correctly rejecting the null hypothesis) 
 
A powerful design reduces variability through good use of randomisation and controls  
 Within-subjects (repeated) = most powerful 
 Matched designs 
 Between subjects (independent) = least powerful (individual differences increase variability) 

  
6. Conduct study  

NB: if individual differences are extremely large, 

then a treatment effect might be masked in an 

independent measures experiment  



7. Evaluate date 
8. Report results  
9. Refine or reformulate your research idea  

  
Inferential statistics: methods for using sample data to draw conclusion (inferences) about 
populations  
  
Descriptive statistics: methods for organising, simplifying, and summarising raw data  
  
Confounding variables: affect one variable (e.g. group) more than another 
Extraneous variables: affect everything  
 
Central tendency: determines a single value that accurately describes the centre of the distribution  
 Mean: average of the scores in a distribution  
 Sample mean = M; population mean = µ 

  
Variability: measures the degree to which scores are spread out or clustered together in a 
distribution  
 
Variance: average squared difference from the mean  

 Population variance = SS/N = 𝜎2 

 Sample variance = s2 = 
𝑆𝑆

𝑛−1
 

 
Standard deviation: standard (average) distance between a score and the mean. 

Formula:  √𝑣𝑎𝑟𝑖𝑎𝑛𝑐𝑒 

  

Population SD = 𝜎 = √
𝑆𝑆

𝑁
 

 

Sample SD = s = √
𝑆𝑆

𝑛−1
                                          

  
Hypothesis testing: used to evaluate the results from a research study  
If individuals in the sample are noticeably different from the individuals in the original 
population:treatment had effect OR sampling error  
  
Assume that the treatment has no effect  
 Treated sample mean (M) is roughly equal to original population mean (µ)  

  
Difference between M and µ is what we would expect = conclude that there’s no significant 
difference between M and µ (treatment had no significant effect) Sampling error  
  
Difference between M and µ is bigger than expected (based on chance) = conclude that there's a 
significant different between M and µ (treatment had a significant effect)  
  
Standard error (𝜎𝑀): standard distance between a sample mean (M) and the population mean (µ) 

that is reasonable to expect by chance. 𝜎𝑀 =  √
𝜎2

𝑛
  

  

Standard error of the sample mean = 𝑆𝑀 =  √
𝑠2

𝑛
 

n-1 = df 

SS= sum of square deviations (squared difference 

between each score and the total mean) = ∑𝑋2 −  
(∑𝑋)2

𝑛
 


