· DESCRIBING AND PRESENTING DATA

· Criteria of a Good Description

· Looking at all of the raw data is too overwhelming, hard to get an overview of what is going on

· need to summarize and describe the data

· Three criteria that make data description/summary the most useful

· Accurate

· Concise

· Understandable

· Frequency distribution

· Starting point for many data descriptions is the frequency distribution

· Table/Graph that summarizes raw data by showing the number of scores that fall within each of several categories

· Simple
· Grouped
· easier to grasp info in frequency distributions when graphed

· histograms (interval or ratio—equal distances are meaningful)

· bar charts (nominal and ordinal)—separated bars

· Horizontal—x-axis—always presents scores/class intervals

· Vertical—y-axis—always presents frequencies—number of scores in each class interval

Helping behavior observed in 2 different Groups

· experimental (awareness) vs control condition

· #s indicate the degree to which an Observer rated each participant as helpful

· 1 = not at all  to  5 = extremely helpful
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First step—-always check out frequencies

Frequency Table    C                  D
|        |Frequency|Percent|   |Frequency|Percent|

|-----|||||-------|-------||   |---------|-------|

|1.00 |||||3      |25.0   ||   |1        |8.3    |

|-----|||||-------|-------||   |---------|-------|

|2.00 |||||2      |16.7   ||   |3        |25.0   |

|-----|||||-------|-------||   |---------|-------|

|3.00 |||||2      |16.7   ||   |5        |41.7   |

|-----|||||-------|-------||   |---------|-------|

|4.00 |||||3      |25.0   ||   |2        |16.7   |

|-----|||||-------|-------||   |---------|-------|

|5.00 |||||2      |16.7   ||   |1        |8.3    |

|-----|||||-------|-------||   |---------|-------|

|Total|||||12     |100.0  ||   |12       |100.0  |

Bar Charts

Experimental Condition

=>awareness of differences in helping behavior manipulation
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Control Condition

=>no manipulation
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· Measures of Central Tendency

· frequencies convey important info about participants’ responses

· also want numbers that summarize an entire group of participants

· Measures of central tendency convey info about distribution by providing info about the average or most typical scores

· Three measures of CT most typically used—all tell us something slightly different about the data

· Mean—average

· Sum scores for all cases and then divide by number of cases

· does not always accurately represent the average or typical case, look at the median and mode

· Median

· Middle score of distribution—rank order scores, median is the one ranked in the middle

· Odd number, clear; even, pick number in middle

· Advantage over mean—less affected by extreme scores—outliers
· Mode

· Most frequent score

· Sometimes no mode or can be multiple modes

Second step— 

—compute Measures of Central Tendency

--------------------------------------

| Statistics          |C      |D     |

|-------------|-------|-------|------|

|N            |Valid  |12     |12    |

|-------------|-------|-------|------|

|Mean                 |2.9167 |2.9167|

|-------------|-------|-------|------|

|Median               |3.0000 |3.0000|

|-------------|-------|-------|------|

|Mode                 |1.00(a)|3.00  |

|-------------|-------|-------|------|

|Std. Deviation       |1.5050 |1.0836|

|-------------|-------|-------|------|

|Variance             |2.2652 |1.1742|

|-------------|-------|-------|------|

|Range                |4.00   |4.00  |
|-------------|-------|-------|------|

a Multiple modes exist. smallest value shown

· Measures of Variability

· in addition to knowing about typical or average score in data distribution, it is very helpful to know how much the scores in distribution vary

· Variability of a distribution tells us how typical the mean is of the set of scores as a whole

· If small, mean very representative

· If large, mean isn’t

· Thus, guessing the mean wouldn’t be a good guess

· measures of variability--extent to which scores in distribution vary from one another

· Descriptive statistics that indicate information about the spread or variability of a set of data
· Range—difference between lowest and highest score

· Not very useful—only takes into consideration two scores

· More commonly used, Variance (or Standard Deviation)

· takes into account ALL scores when calculating variability

· Index of the average amount of variability in a set of data—the average amount that each participant’s score differs from the mean of the data—expressed in squared units

· Standard Deviation (s)—square root of variance

· If want to describe data, having natural, meaningful units is easier to understand conceptually (not squared units)

Third step – compute Measures of Variability

How to compute the Variance… (Chapter 2)

        Scores                       Scores

  C     Minus    Square |     D      Minus   Square

scores  Mean     MinMn  |  scores    Mean     MinMn

1.00    -1.92     3.69  |   1.00    -1.92     3.69

1.00    -1.92     3.69  |   2.00     -.92      .85

1.00    -1.92     3.69  |   2.00     -.92      .85

2.00     -.92      .85  |   2.00     -.92      .85

2.00     -.92      .85  |   3.00      .08      .01

3.00      .08      .01  |   3.00      .08      .01

3.00      .08      .01  |   3.00      .08      .01

4.00     1.08     1.17  |   3.00      .08      .01

4.00     1.08     1.17  |   3.00      .08      .01

4.00     1.08     1.17  |   4.00     1.08     1.17

5.00     2.08     4.33  |   4.00     1.08     1.17

5.00     2.08     4.33  |   5.00     2.08     4.33

--------------------------------------------------

ADD=>   [0.00]   24.92              [0.00]   12.92

Sum of Squared   24.92                       12.92

Deviations

=> SS Deviations Divided by N-1 => Variance
               2.27                    1.17

[Note N = number of cases]

Variance (s2)—important for statistical purposes…

but not in natural units (it’s in squared units)

Standard Deviation (s) more intuitively informative 

  => square root of Variance

  => should report Standard Deviation together with other descriptive stats (mean, median, mode, range)

· Standard Deviation and the Normal Curve

· Measurements we obtain from a sample of participants (e.g. on physiological, ability, psychological tests) have a typical—normal, bell-shaped—distribution

· most of the points on the graph fall near the center, few points lie toward the extremes

· Bell-shaped distribution—also called the “normal distribution”

· most people are average & few have extreme scores

· occasionally have skewed distribution: positively or negatively

· if we have a roughly normal distribution of data points…

· and have computed the Mn & SD for that distribution, 

· we can determine the percentage of individuals who obtained certain scores

· e.g., can determine a particular person’s percentile rank
· in Normally distributed data: 68% of scores fall w/in 1SD of mean

· E.g. IQ scores – Mn=100  &  s = 15

· about 2/3rd (68%) of all people have IQ scores b/w 85 & 115

· can show graphically – see OH (also see book p. 129)

· know Mn & SD of set of data, know how much data vary, & how they are distributed across various ranges of scores

· real data—not perfectly normal distributed—ranges/% approx

· Concrete example—exam scores













· Z-scores

· 80 points on exam  (out of 100 points)

· Mean is 70

· What do you know—you are 10 points above the mean—great, right?
Well, it depends… 

· Need index of variability—e.g. standard deviation
· look at OH with distributions differing in variability

· SD tells us a little more

· but only approximate assuming relatively normal distribution… 

· & we still have to do a lot of computational work to interpret scores

· Ideally combine 3 pieces of info we have into one 

· (raw score, mean, standard deviation)

· Get a Standard score  --  most often used type is  the   Z-score
· Used to describe a particular P’s score relative to the rest of the data

· Indicates how far from the mean in terms of standard deviation units the P’s score is

· E.g.  z-score of  - 1.00  =>  know score is 1 SD below mean!

· Distribution—only about 16% score lower

· z-score of  2.9  --  nearly 3 SDs above mean—in uppermost ranges of distribution 

· How to compute a z-score?

· Divide amount an individual score deviates from mean by the standard deviation

· Z  =  X – XMN / s

· Z = score       X = raw score       XMN = mean

s = standard deviation

· s = 10       x = 110       mean =  100

· 110 – 100 / 10  =  1.0 = z-score

· raw score above mean = positive Z-score

· raw score below mean = negative Z-score

· Back to exam example:   70 = mean            80 = your score

· class A  =>  s = 5       z-score = 2.00

· class B  =>  s  = 10   z-score =  1.00

· class C  =>  s  =  15   z-score = .67

· same raw score can situate person in different place within each of these distributions b/c of differences in variability

· after z-scoring a distribution of scores, the mean will be zero and the standard deviation will be 1

· Why Z-score

· scores easily understandable; e.g. z-score of 2 => 2SDs > Mn

· can combine (average) two indices with very different distribution; e.g., 2 creativity measures; scales 1-5 & 0-100

· DESCRIPTIVE RESEARCH

· Aim—describe characteristics or behaviors of a given population in a systematic and accurate fashion

· Typically, not designed to test specific hypotheses

· provide information about psychological, physical, social, behavioral, economic characteristics of a group of people
· Surveys

· Most common across behavioral sciences

· Respond to questionnaires or interviews (face to face, phone, on street, in lab, mail, on Web)

· Cross-sectional survey design

· one-shot assessment of cross-section of a population

· Successive independent samples survey design

· conclusions about how people have changed as times change

· particular cross-section of population studied more than once

· NOT the same sample (group of people) 

· only valid if samples comparable

· Longitudinal or Panel Survey design

· Same group of respondents is surveyed more than once

· understand changes in behavior/characteristics over time as people age/mature

· Attrition—non-response of some individuals who started out in your study—can threaten validity

· Do attrition analyses to check 

· Demographic Research

· Describe patterns of basic life events and experiences

· Birth, marriage, divorce, employment, migration, death

· “less” psychological—more like archival data (more sociology)

· Epidemiological Research

· Differences in disease occurrence in different groups of people

· Psychologists interested in it as well

· (1) Illnesses typically influenced by people’s behaviors and life styles

· (2) describe prevalence and incidence of psychological disorders

· what are groups at risk? suggests future direction for study to understand why and how to bring about change
· SAMPLING

· population (of interest)

· collect data from a subset of individuals in that population

· a sample
· learn about population by studying a subset

· expect what we found doesn’t only apply to this specialized sample but is generalizable to other groups of people

· how do behavioral researchers accomplish this? 

· Sampling –process by which researchers select samples from population of interest

· Two main strategies

· Probability Sampling—typical in descriptive research

· Non-probability S.--typical relational & experimental research

· Probability sampling

· sample needs to be representative of larger population want to generalize to

· representative sample
· can draw accurate, unbiased estimates of characteristics in larger population from it

· slight problem—NO sample ever perfectly representative

· difference in results b/w sample & population Sampling Error
· Ex: student Union, sample 200 students, estimate UI GPA

· if use probability sample—can estimate how much results are affected by sampling error

· Error of Estimation—or Margin of Error—

· degree to which data obtained from sample expected to deviate from pop as whole

· ex: election polls—45% endorsed Gore, accurate withing 3 %points

· 95% certain that true % is within 3 %points of estimate obtained from sample (up to 3 below or above)

· Error of estimation is function of three things
· sample size

· but watch for diminishing returns

· size of population

· similar to sample size

· variance of data

· thinking about mean as an estimate of typical value in a sample

· can calculate Error of Estimate

· if know the probability that any particular individual in pop was included in sample

· only true when use a probability sample

·  (1) Simple Random Sampling
· if every possible sample of a particular size has the same chance of being selected from pop

· must have a Sampling Frame
· list of entire pop from which sample will be drawn

· (2) Stratified Random Sampling
· divide pop into two or more strata

· stratum--subset of pop that shares a particular characteristic

· then cases randomly sampled from each of the strata

· increase likelihood of representativeness

· being able to compare subgroups 

·  (3) Cluster Sampling
· different—no sampling frame required to begin sampling

· w/out sampling frame 

· cannot locate potential participants 

· cannot specify probability that any particular case will be included 

· repeated random sampling of grouping or clusters 

· e.g., random counties, random schools from within county, than randomly select classrooms, randomly select students from classrooms

· two advantages

· no sampling frame of population needed at outset

· less time and effort

· CENSUS DEBATE

· every decade—have Census

· 90% of population sampled—10 % left out!

· how to deal with that problem?

· The Problem of Non-response

· failure to obtain responses from Ps researchers select for their sample

· if less than 100% response rate—do not have truly representative sample

· bias of unknown nature

· can do 2 things

· steps to increase response rate

· try to determine whether systematic differences b/w groups

· Non-probability sampling

· no way of knowing prob that a particular case chosen

· prob sample is time-consuming, expensive, difficult

· most psychological relational & experimental research not possible to do that

· also, not necessary

· do not try to accurately represent/describe population and to estimate degree to which collected data approximates pop

· but study how variables are related to/affect by each other

· =>no problems for interpretation of findings but it does limit ability to generalize 

· how valid are findings from a non-probability sample?
· i.e., would expect to obtain same results in different sample? 

· can assess external validity—generalizability—of findings via replication
· however, do NOT assume--but need to conduct replication

· Primary Types of Non-Probability Samples 

· Convenience

· whatever Ps readily available

· be aware of biases of the convenience sample & how this may affect results

· e.g.,
 volunteer sample?

· Quota 

· convenience sample but take steps to ensure that certain kinds of Ps are obtained in particular proportions
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Distribution A: SD=5  =>   2 SDs above mean    => 97.5%  score below you! 


Distribution B: SD=10 =>  1 SD  above mean     => 84% score below you


Distribution C: SD=15 => 2/3 SD above mean    => 76% score below you





SD = 10


          B








For all 3 distributions:


Mean = 70


Your score = 80


SDs vary ==>





Most   => SD = 15


Variability    C





Least    => SD = 5


Variability    A





Different types of Normal Curves—differ in Variability








