Continuing adult education: not sure you're making type I errors or type II.  This will help….

Descriptive statistics –mean, skewness, kurtosis, SD, range, min, max (use on small group when not much data)

SPSS: Analyze\Descriptive statistics\Frequencies

Skewness
should be 0, if over 1 then very skewed

positively skewed (right-tailed) = negative number on SPSS

negatively skewed (left-tailed) = positive number on SPSS

Kurtosis – shows clustering of scores

0 – shows clustering around average

>0 – greater then 0 shows clustering around  other numbers

<0 – smaller then 0 shows no clustering, spread out

Average  To find on SPSS: Transform\Compute\Target variable, choose mean, add all variables to be averaged 

Average – advantage of average, use in case of missing data, so generally use average
Sum – advantage of using sum, gives more information and shows larger picture

Standard Deviation

Z-scores: average =0, SD = 1

T-scores: average=50, SD =10

Frequency – how many people got particular score 

Percent  -percent of sample that got score

Percentiles and Z-scores

SPSS: First Z-scores, then percents

Z-scores: Analyze\Descriptive statistics\Descriptives\ then check save standard values

Percent: Transform\Compute\then name new variable (per….), pick CDF.NORMAL(Zvariable,0,1)*100  Here, 0 and 1 are mean and standard deviation for Z-scores

Valid percent – takes into account missing scores

Cumulative percent – running sum

Basic Concepts (p.190, Mason and Bramble)

Null hypothesis – no connection between variables, or means are same

Alternative hypothesis – is connection between variables, or means are different

Type I error –false negative, call a sick person healthy, false rejection of a null hypothesis

Type II error- false positive, call healthy person sick, false rejection of alternative hypothesis

Inferential statistics

Statistical significance – want a 95% chance that a type I error was not made, expressed as p<.05, or called the alpha criterion

Bonferonni – as retesting increases the probability of finding connection, divide .05 by number of tests done. 

Choosing a test

T-test: for one dependent variable, and one independent variable with two groups only

One-way ANOVA: one dependent variable, one independent variable with more then two groups

ANOVA:  one dependent variable, two+ independent variables

T-test; Three types: one sample, paired samples, independent samples

One Sample: three ways of determining anchor (middle score, previously excepted, item guessing)

Paired samples: for one group where each subject has two scores, or for two groups where scores are connected.

Four examples:

1. pre-post testing with intervention, one group

2. pre-post testing without intervention, one group

3. matched groups with intervention

4. matched groups without intervention: subjects can not be in both groups, scores must be quantitative and continuous

Independent samples: three situations – experimental, quasi, and field study

SPSS: Analyze/Compare means/ then choose t-test, for one-sample, put in test value (50 for t-score, such as IQ, KUDI), for  paired samples but in two variables, for independent samples  put in test variable (continuous score (dependent) and grouping variable (one and two), also options (levene etc)

Choose a t score, if Levene is not significant, groups are similar, use top score

If Levene is significant p<.05, groups are different , use bottom score

If doing more then one t-test, divide alpha criterion (.05) by number of tests to get adjusted level of significance.

Calculate effect size: put in means, SDs, t-score, n and n

About the t statistic

- assumes large sample (30 –40), random sampling and normal distribution

- t statistic rises with size of sample

- is meaningful only when read with significance

- use with effect size, which  does not change with sample size, shows strength of association

 effect size:.2 is small

                  .5 is medium

                  .8 is large effect size

effect size is expressed as d=

null hypothesis for t-test is that there is no difference between the means

One-way ANOVA – compares means of three groups and one dependent variable

Dependent variable –is called continuous (range of scores)

Independent variable – is called factorial and is divided into factors (the groups, values)

Two stages; omnibus checks to see if there is difference between means, post hoc shows exactly where difference is

Effect size no longer expressed as d but as eta squared:.04 small, .06 medium, .14 large.  

Assumptions of one-way ANOVA: similar variance between groups, random grouping and normal distribution

Expressed as f statistic

Use two numbers for degrees of freedom, “group” and ”error”

SPSS: Analyze\general linear models\univariate, get plate, put in groups(fixed factor) and continuous variable (dependent varaible), push options, choose descriptive and effect size, press post hoc, choose Tukey, continue, OK.

ANOVA –for one dependent continuous variable, two independent factorial variables 

Same as above but also in SPSS press plots, and put in all possible combinations

Since there are two independent variables look for possible interactions

Connection between variables shown as main effect

Main effect can be for factor 1, factor 2, or for interaction.  IF find interaction, disregard other main effects

Each subject has three variable, one dependent and two independent (factorial)

Examples

T-test One Sample

    Example?????????

T-Test Matched Samples, one group, retested, without intervention

    Do teacher have more interest in tenure or salary?  Give same group of teachers two questionnaires, one measuring interest in tenure, the other in salary.

    OR: One group of women with handicapped children was tested at age 45 and 65 for stress levels.  Two sets of scores compared.  

T-Test Matched Samples ,one group retested with intervention

    Does seminar improve leadership?  Take one group of principles, test before and after leadership seminar.

T-Test Matched Samples , matched groups without intervention

     Do mother or fathers experience more anxiety with birth of special needs child? Are matched because both influenced by same event.  Compare anxiety scores. 

T-test, Matched Samples with intervention

    Do teachers who are exposed to violence experience more or less depression?Give test to 40 teachers, then rank from least to most depressed.  Choose matched pairs and  assign them a school, one violent, one not.  Retest later and see if pairs are still matched for mood. (this is experimental because of controlled groupings).

T-test Independent Samples\experimental

    Do people with LD talk more when nervous?  Randomly divide group of people with LD  into two groups.  One group told they will be interviewed on friendliness, another told will fill in questionnaire.  Have waiting time, minutes spent talking recorded and compared.  Have two sets of data, one relating to group (one or two), and one number of minutes.

T-test Independent Samples\quasi-experimental 

    Do male teachers have fewer problem behaviors in classroom then female teachers? Find 20 male and 20 female teachers, record percentage of disturbances and compare. Have two sets of data, one row of group (one or two) and one of percentage of disturbances. 

T-test Independent Samples\field study

    Do depressed prisoners eat more or less then non-depressed.  Took 500 prisoners, 50 diagnosed as depressed.  From remaining 450 chose randomly 50.  Compare weight of food eaten.  

One–way ANOVA

     Want to check if Ritalin effective for ADHD.  Take 30 kids and divide randomly into groups, placebo, low-dose Ritalin, and high-dose Ritalin.  Over two month period check how many days symptoms of ADHD occurred.  Do before and after Ritalin.  On SPSS, subtract difference between before and after, compare average difference (now have three groups).   

ANOVA

    What method of note taking instruction is most effective?  Take 30 volunteers with LD and 30 without, expose each subject to one of three interventions , ANOVA 2(ld) x 3(instruction). Interventions are, no support, support every day first semester, or support first month of each semester.  Dependent variable is GPA.  Check results, if difference between LD and non LD, between types of instruction, or interaction.  

