
      
 

        
      

              
   

                    
  

 
   

         
   

                  
       

      
     

               
            
      
            

 
        

           
 

         
               

   
 

    
                   

 
     

        
             
         
            

 
     

               
        

              
        

 
  

                     
                

     
                
                  

  
 

AP Notes – Scientific Method, experiments 

• Psychology is first and foremost a Science 
• Empirical investigation – 

An approach to research that relies on sensory experience and observation as research data 
• Theory – 

A testable explanation for a set of facts or observations. In science, a theory is NOT just speculation or 
a guess. 

3 Obstacles 
• Hindsight Bias – I knew it all along 
• Overconfidence 

• Barnum Effect - It is the tendency for people to accept very general or vague characterizations of 
themselves and take them to be accurate 

The Scientific Method -5 steps 
1. Forming a hypothesis 

• Hypothesis what you expect the results to be (what you are testing) 
• Uses Operational Definitions – precisely what is meant to be measured 
• Attempts to answer a question 
• No data or research has been done at this point 

Hypothesis (H1) – What you are researching 
Null Hypothesis (H0) – What you are trying to disprove 

2. Select Research Method and Design the study 
• There are multiple ways of testing a hypothesis – survey, experiment, naturalistic observation, 

correlational 

3. Collecting Data 
• A hypothesis cannot be considered correct until it has been scientifically tested and proven to be right 

4. Analyzing the results 
• Looking at what their findings mean(interpretation) 
• Dissecting the data (the more data, the more complex the analysis) 
• This may take weeks, months, or even years 
• Deciding what data supports the hypothesis, and which does not 

5. Drawing conclusions -
-What is the end result? Is the hypothesis true or not (according to research) 
- Can you reject the null hypothesis? 
-If the results do not support the hypothesis rerun or change the hypothesis 
-Often results in future research and experimentation 

Replication 
• Rerun the experiment the exact same way to find out if the study will yield the same results 
• Even when a study carefully follows proper procedures its findings might be a random occurrence. 

Therefore, the study should replicated 
• Study must be rerun and show the same results for it to be considered valid. 
• Example - although some isolated studies show the existence of ESP, they do not hold up when 

replicated 



                
    

            
 

        
            

          
 

   
                   

        
  
  

   
   

 
              
  
  

   
   

 
             

     
 

     
        
               

                
           

                  
 

             
  

                
      

 
       
       

 
 

   

 
 

             
            

              
 

         
           

                   

__________________________________________________________________________________________ 
__________________________________________________________________________________________ 

__________________________________________________________________________________________ 
__________________________________________________________________________________________ 

Experiment: a controlled scientific procedure to see if variables manipulated by the researcher have an effect 
on other variables 

***This is the only research method that can show cause and effect*** 

Variable: factors that can vary, or change 
Independent variable (IV): variable that researchers manipulate to determine its effect 
Dependent variable (DV): whatever happens because of the independent variable 

Check your understanding 
1. A researcher is interested in how heart rate and blood pressure are affected by viewing a violent film 
sequence as opposed to a nonviolent film sequence 
IV ___________________________________________________________________________ 
DV __________________________________________________________________________ 
Hypothesis (H1) _________________________________________________________________________ 
Null Hypothesis (H0)______________________________________________________________________ 

2. A social psychologist investigates the impact of group size on subject’s conformity 
IV _________________________________________________________________ 
DV ________________________________________________________________ 
Hypothesis (H1) _________________________________________________________________________ 
Null Hypothesis (H0)______________________________________________________________________ 

Confounding/extraneous variable: any variable other than the independent variable that seem likely to 
influence the dependent variable 

How do you get participants? 
• Target Population: everyone you want to study 
• Sample: the small group that you will test that represents your target population 

o Random sample: individuals are selected by random from the target population. If the sample is 
big enough, it should be representative of the target population. 

o Every member of the target population has the same chance of being chosen - US Census 

o Stratified sample: subgroups in the target population are represented proportionally in the 
sample. 

o Ex. 3% of the American population is Asian. Therefore, a stratified sample of the American 
population would be 3% Asian 

Let’s think about a deck of cards… 
How would you get a random sample???? 

A stratified sample??? 

Once you are picked for an experiment we have to divide you again 
• Random Assignment: being randomly assigned to control or experimental group 

o This means if you are in an experiment you have been picked twice!!! 

• Control group: group that DOES NOT receive "treatment" 
• Experimental group: group that receives "treatment" or gets the IV 

This is done to make sure that the results are caused by the treatment, and not something else. 



 
              

         
         

                 
          
           

 
                 

               
 

              
 

                
                 

               
 
 

     
                 

                 
                    

                
                 
                   

                    
    

 
            

            
 

         

Ex. Say you want to experiment with a new growth formula for plants. 
Control group: Plant given only water 
Experimental group: Plant given water + growth formula 

• All variables in the control group and experimental group are the same, except for 1 
• Without a control group, an experiment is invalid 
• Critical question- Are the results due to the independent variable? 

Placebo: a substance or treatment that has no effect apart from a person's belief in it 
ex. A person is given a sugar pill and told it is a real drug 

Placebo effect: sometimes a person's belief in a placebo will cause physiological effects 

Single Blind Study: participants do not know if they are receiving the treatment or not 
Double Blind Study: neither researchers nor participants know whether they are receiving the treatment or not 

(Double blind is performed so that the experimenter bias will not affect the outcome) 

Research Design Flaws Check 
1. A researcher announces that he will be conducting an experiment to investigate the detrimental effects of 
sensory deprivation on perceptual-motor coordination. The first 40 students who sign up for the study are 
assigned to the experimental group and the next 40 who sign up serve in the control group. The researcher 
supervises all aspects of the study’s execution. Experimental subjects spend 2 hours in a sensory deprivation 
chamber, where sensory stimulation is minimal. Control subjects spend 2 hours in a waiting room that contains 
magazines and a TV. All subjects then perform ten 1-minute trials on a pursuit-rotor task that requires them to 
try and keep a stylus on a tiny rotating target. The dependent variable is their average score on the pursuit-rotor 
task. (Weiten, 10 ed.) 

Sampling Bias _____ Confounding variables _____ Distortion in self-reporting _____ 
Experimenter Bias _____ Poorly defined variables _____ 

How would you fix the design flaws? 



 
     

 
   

  
           
               

     
           

             

           
     
  

     
          

          
 

 
               
          
           

  
    
        
          

 
  

              
  

             
 

   
            
               

  
        

 
  

             
               

  
            
          
         

            
            
          
           

                 
 

AP Notes – Naturalistic Observation 

Methods of Observation 
Case Study 

• An in-depth investigation on an Individual or small group 
• Usually requires a lot background information of such as interviews, and personal histories (childhood 

traumas and events included!) 
• Sigmund Freud developed psychoanalysis largely based on case studies 

• Usually last a long period of time and are very personal 

• Often focus on a rare or traumatic happening (Genie) 
o (Language and when learned) 

Problems: 

• Cannot duplicate studies 
• People may not remember childhood events or details 

• Subjects may attempt to fulfill the psychologist's expectations 

Longitudinal 
• Researchers select a group then observe them for a long period of time 
• Often Interested In how people change over time 
• Observations usually conducted at intervals perhaps once a year 
Problems: 
• Extremely time consuming 
• Subjects may not return at intervals 
• Extremely expensive - one study could take 20 years 

Cross sectional 
• Same as longitudinal, but select people at different ages and compare them 
Problems: 
• Not as reliable as longitudinal, too many variables (no control group) 

Naturalistic (Field Study) 
• Study people in their natural environment (children at school, etc.) 
• *Psychologists do not interact with the subjects, they just observe and record 
Problems: 
• No control over environment or variables 

Survey 
• Asks people to answer a series of questions on a subject. 
• Can be done by questionnaires, or oral interviews (phone, or face to face) 
Problems: 
• People may not be honest (toothbrush example) Social-desirability bias 
• People may fear their responses will not be confidential 
• Framing - Wording of surveys 

1255 people were surveyed by New York’s American Museum of Natural History: 
77% interested in plants and trees, but only 39% interested in botany 
48% interested in fossils, but only 39% interested in paleontology 
42% interested in rocks and minerals, but 53% interested in geology 

• Volunteer bias – people who volunteer for studies are inherently different from people who do not 



        
             
                 

      
 

           
          

   
 

           
          

  
 

    
          

 
 

 

                              
 
 

        
            

 
 
 
 
 
 
 

                     
             

                   
        

    
                   

__________________________________________________________________________________________ 

Correlation (Must be between +1 and -1) 
• A measure of how closely one thing is related to another 
• The stronger the correlation the more closely the two things are related (ex. strong correlation between 

height and reaching high objects) 

Positive correlation: when one goes up the other goes up 
(higher level of education positively correlated with higher income) 
Ex. _______________________________________________________________________________ 

Negative correlation: when one goes up. the other goes down 
(stress levels go up, immune system effectiveness goes down) 
Ex. _______________________________________________________________________________ 

Problems with correlation 
***Describes relationships, but does not reveal CAUSE AND EFFECT 
Ex._______________________________________________________________________________________ 

Draw what the following would look like 
Positive Correlation Negative Correlation No correlation 

Regression to the Mean - the phenomenon that if a variable is extreme on its first measurement, it will tend to 
be closer to the average on its second measurement or vice versa. 

• Could be used to explain the sophomore slump – Your outlier can’t possibly stay there and will regress 
back to the norm the second year. 

• Sports Illustrated Curse??? 
• In experiments it can lead to bad or positive outcomes depending on how you pick your sample. 



    
    

           
        
         

                  
            

         
 

           
                     
            
                

        
          

 
                 

       
               

 
         

                
 

                    
                          
                     

  
              

    
 
 

AP Notes – Statistics 
Measures of central tendency 

Mean – Arithmetic average, add all up and divide 
• Most affected by extremes (see below) 
• It’s MEAN to call someone average :) 

Median – halfway point, talk all numbers list from lowest to highest one exactly in the middle 
• The MEDIAN of a road in right in the middle 

Mode – the number that occurs most often 

Measures of variability (How much variety there is in the data) 
• Variability – refers to how much the scores in a data set vary from each other and from the mean 
• Range – The difference between the highest and lowest scores 
• Standard deviation - (represented by the symbol σ) shows how much variation or dispersion exists 

from the average This gives meaning to scores. 
• Variance – the square of the standard deviation 

Normal Distribution or Bell Curve – When the Mean, Median and Mode are all the same 
Distribution curves represent 100% of the population. 
If data is not normalized it will appear as a Positive/Negative Skew – see handout 

Descriptive Statistics - Only apply to your individual study 
Inferential Statistics – interpreting data and drawing conclusions – maybe able to apply to others 

Statistical Significance – research results that are unlikely to be due to chance. Still does not prove causation. In 
terms of math, the results are less than 5 in 100 due to chance. You could also say less than 5% due to chance. (It 
does NOT prove causation – it only means that if there is a change it was caused by the IV) 

With Statistical Significance you can say the independent variable and ONLY the independent variable 
caused the results. 



    
          

     
                  
                 

 
 

   
         

    
   

        
    
    

           
   
    

 

           
   
   

 
  

 
 
 
 

Other Stats abbreviations 
N = the number of people in your study 
r = correlation coefficient 
z scores – measures the distance of a score from the mean in units of standard deviation 
p value – The probability that your difference in the study is due to chance (Your Statistical 

Significance) 

Concept Check 
On an aggression test you know the following 

Avg – 40 
S.D. – 10 

What percent of people would score between 
30 – 50 = 
40 – 50 = 

What would your aggression score be if you have a 
z-score +2 = 
z-score -2 = 

What would your percentile rank be for the following scores 
40 – 
60 -

BOOKNOTES/COMMENTS 


