Psychometric Review For Exam

Goal of Measurement:
1. Manage information
2. Streamline decision making
For exam: how do different approaches achieve this? EX: Cronback’s alpha

Nature of numbers:
Leap of faith  assign number to responses.
· Do #’s represent levels and differences in the underlying construct?

Performance:
· How do we measure performance?
· PPV
· Reliability (test-retest, parallel forms, Cronback’s alpha, inter-rater) 
· Sensitivity
· Validity (construct, content, interior, structural, convergent, divergent, incremental, predictive, face)
· Types of questions (close or opened ended)
· Format of questions
· Response format

Types of tests:
· Expert rated
· Self-report
· Screening / cut scores
· Projective tests
· Ability tests
· Aptitude tests
· Diagnostic
· Personality
· Standardized test
· Achievement 

Sources of Variability:
· Bias
· Number of options
· Demand characteristics 

IRT:
· Discriminative validity
· Precision
· Difficulty




EFA
· components of variation
· shortening of tests
· structural validity 

Classical Test Theory:
· fast move (T = X + E)

Fit:
· SSE = ∑ (Ŷ-Y)2
· Incremental validity 

Logic of Incremental validity:
· Proportion of variance = R2    **This is very important
· Performance
Everyone takes a test and receives a score, everyone gets difference scores. The little differences between people’s test score accounts for variance. Say you get 5 and I get 3, this little difference is still variance. Then both people do another test and once again have small difference in scores.  ***It’s about linking little bit of variance on one test to another test. MAKE SURE TO KNOW THIS

Need to know some information on famous individuals in various chapters.

MC 50% of final grade (half on before midterm, half on after)
Short Answer 50% of final grade

EX: If you want a certain number of people to pass you would need to worry about which of the following: discriminability, difficulty or precision?  Answer, difficulty.

Precision is most related to discriminability. 

Item response theory is important 

Slope/discriminability
Item response curve option characteristic curve.

Difficulty

Precision gets maximized in the ideal set of curves. For ideal set of curves the curves must be so close to each other that there is hardly a gap between them. 
Item response theory solves: five grained analysis, individual options, performance as a factor of ability.

Item total correlation: how well an individual question is correlated with the total score? 

***add hand written notes***

Incremental Validity:
R2 = proportion of variance
    = SSE (a) – SSE (b) / SSE (a)

To reduce error add more paths/variables (have lots of predictors).
We square errors to give bigger errors more weight and get rid of negatives.

BDI and CESD  both are “good” neither is better.

PCA or Exploratory Factor Analysis:
1. Factors + Eigen values (can be used to calculate proportion of variance by dividing by # of questions)
2. Factor loadings  co-ordinates in N-dimensional space
3. Rotations

What do you need to shorten a scale?
· Eigen values (which factors are more or less important)
· Factor loadings (can load strongly on unimportant factor or weakly on important factor both which we drop the question)

Eigen value of 8  means the ‘factor’ is 8 times better than an average item in terms of variance accounted for.

Convergent and Criterion validity:
Convergent  two theoretically related constructs
Criterion  “external outcome” (ex: passing a test, having a diagnosis) 

Effect size:
= (X1 – X2) / ơ- standard error    standardized difference
It’s the differences between two graphs. The further apart they are the greater the effect size.
R2 is also an effect size

Item-total vs. inter-item
Item-total  any item correlated with the total score (candidate items that can be dropped, so don’t do factor analysis and use this to drop questions)

Inter-item any item correlated with any other item (to see if items are redundant by seeing how closely correlated questions are) 

Internal consistence on average questions is related to each other. 
Draw ideal curve that would be shown on a screening test:

              False positive            false negative

Series 1 is the ideal ‘curve’ since for the example of depression, you are either depressed or you’re not.

Rotations  solve computational problem by allowing you to find single largest item of variation. By finding one rotation you can always find a second and third which allows for other views of the same data set. It’s a problem because mathematically all those factors are equally as good and factor loadings will change slightly. Example in notes is from CESD. 
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