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},{EASURES OF RELATIONSHIP
/

We look now for a statistic. to express the relationship between two sets of scores. For example,
in Table 2-1, for egCh pupil we have scores for reading, mathematics, and spelling. To what ex-
tent did those pupils who scored well in mathematics also score well on the reading test? In this
case, we have two scores for each individual. We can picture these scores using a graph in two di-
mensions, one dimension for each test. Such a graph is shown in Figure 2-9 and is called a
scatterplot. The first person listed in Table 2-1, Aaron Andrews, had a reading test score of 32
and a mathematics test score of 43. His scores are represented by the * in Figure 2-9, plotted at
32 on the vertical, or reading, scale and at 43 on the horizontal, or mathematics, scale. The dots
in the figure each represent one of the other 51 pupils’ paired scores. For example, the dot at a
reading score of 21 and a math score of 19 represents Quadra Quickly’s scores.
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Figure 2-g
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“"P’ﬁuzx and Zy are the pair of standard scores for an individ.ual (Su§h as the +0.54 ‘j‘nd —0.44

scores for Aaron Andrews). What the formula tells us to do is multiply each person’s standard
~ score on one variable by their standard score on the other, sum the products across all cases, and
- divide the result by the number of people in our sample.

: Now think about those pairs of standard scores. If a person’s Z-score is above the mean, it
will have a positive sign; if it is below the mean, the sign will be negative. When both Z-scores
e above the mean (upper right quadrant), the product will be positive. Likewise, when both

are below the mean (lower left quadrant), the product will also be positive. However, if
score is above the mean and the other is below the mean (upper left or lower right quad-

product will be negative. When we add these products across all the people in our

e result will be positive if people tend, on average, to have scores on the same side of

n both variables. Conversely, the sum will be negative if people who score above the

variable tend (o score below the mean on the other, and vice versa. Dividing by N
ting sum for the number of people in the group.
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mghigrism&?:tczl:tfﬁiti:azztzzege:?;?:n, many modern pocket calc;u?ators include a. program

~ to compute the correlation coefficient. Likewise, spreadsheet and statistics pscka%les }\;vxll ?lwa)’s

I e programs to compute correlations, although they may be listed under the heading of
W, a closely related topic that we discuss next.
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MAKING THE COMPUTER DO IT

Correlation Coefficients
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You will encounter correlation coefficients j : » 73
three important settings. The firs situation is on: _Conngctlon with ¢
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measure of speed we can expect 1o get fro e R
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give information on the stability, or relj

esting and measurement in
Iying to determine how pre-
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ght want to study a scholastic achievement
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uiness as a predictor. These two uses of the cor-
y in Chapters 4 and 5.

test from high school as a predictor of college grad
grades would give an indication of the test’s usefulne
relation coefficient will be described more full

The third Sltu?tlon in Whlch We encounter correlation coefficients is more purely descrip-
tive. We often are interested in the relationships between variables. sim I 1(31 : .
how behavior is organized. What correlations do we find betw A i

A §3u : : ; een measures of verbal and quan-
titative abilities? How close is the relationship between interest in mechanical jobs and compre-
hension of mechanical devices? Is rate of physical development related to rate of intellectual
development? Many research problems in human behavior can best—or perhaps only—be stud-
ied by observing relationships as they develop in a natural setting, and these relationships often
are expressed with correlation coefficients.

We face the problem, in each case, of evaluating the correlation we obtain. Suppose the two
sets of 50-meter dash scores yield a correlation of +.80. Is this satisfactory? Suppose the achieve-
ment test scores correlate +.60 with college grades. Should we be pleased or discouraged? (The
wording of this question implies that we want correlations to be high. When a correlation ex-
presses the reliability, or consistency, of a test, or its accuracy in predicting an outcome of inter-
est to us, it is certainly true that the higher the correlation, the more pleasefl we are. In other
contexts, however, “bigness” does not necessarily correspond to “goodness,” and we may not
have a preference on the size of a correlation—or may even prefer alow one.) e
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Scatterplot of scores from the reading and spelling tests given by Mr. Cordero and Ms. Johnson showing the
overall mean of criterion scores and the regression line.
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Using the regression line visually to make t
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X is the person’s score on the predictor, and

A is the intercept. The intercept is the val

: £ ue wher, S
rion scale axis in the scatterplot. It is © the regression ine Crosses the crite-

: : the value of iteri
someone with a predictor score of thi the criterion we would predict for

U » rel O Sl IlpS we W 111 dQSCIlbe ShOI‘tly [he SlO 1 I 1 redic I reac ]]g SCOre

YHeloise = .393(50) + 11.8 = 31.45

This is very close to the predicted score of 32 we

scatterplot got from examining the regression line in the

Finding the Regression Line

An intimate relationship exists between the coefficients that define the regression line and the
correlation coefficient. In fact, if we prepare a scatterplot of standard scores (Z-scores or scores in

any other metric where both variables have the same standard deviation), the slope of the regression
line is the correlation coefficient. That is, when SDy = SDy,

Byx = ryx

However, when the two standard deviations are not equal, B is related to r by the ratio of the SDs.
Specifically, when we are predicting Y from X, the relationship is

z (SDY)
i e |y
T TN
To see how this equation works, let’s take the data for our two sixth-grade classes and com-
pute the slope coefficient for our regression equation. The standard deviations for the two vari-

ables are SDspeiing = 9.04 and SDgpeading = 3.93- The correlation between the two variables is
r'yy = .64, so the equation for Byx produces

555 >
i (55:}—) (.64) = (.61)(.69) = 393

jables.
The value of A, the intercept, depends on the value of B and the means of the two variables

: : ' is zero (or the
Recalling that the intercept is the point on the cHEROD e (Qea);’lzggejvf ;r?esee (that to
value of Y on the regression line where thoredeg o 1micross€S must incr’ease the value of X
get from the point where X is zero to the point where X = Mx, W: is going to change by B(My).
by the amount My. But if we increase X by Mx, the re

gression lin o
SRR fY (My), we can fin

Since the only point we know for certain in the Y distribution 1s the mean 0 y

Aby the relationship

& =y = BYXMX

sl i ninus (B times the
rion variable minu
In words, we can say that the intercept is the Ui of e ple we have Mpeading = 344
Mean of the predictor variable). For the th Var{‘;‘m
a ; : ere

B Mspepyng = 57.54. The equation for At

A = 3444 — ((.393)(57.54)}
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re 2-12. The equation Y = 393X + 11.8 can be yseq
lo

make predictions for as many new students as we wish. The same equation would be use( fo
new students until we have collected criterion data on them, at which point we might add hr a|
€m

to our sample and recompute the values for the regression equation.

which agrees with the graph in Figu

MAKING THE COMPUTER DO IT

Regression

o i’s‘quité simple to get the re i i i
| ] gression equation from either SPSS or Excel. Both h
’m‘_gm&gresswn th‘at will compute the necessary values. In SPSS the Reg;resal.;:nil g
Mm m::st?:ﬂAgil]_};is me?;;.h The program offers several types of regression bu{ptr}(l)-
ve wan e ear.” When you see the following screen, simpl ’ "
| 1 : l .
variable 111:‘1 the Dependent box gnd the predictor in the IndependenPt) }}),or; a;ﬁ;he i
utton E;:;que;t additional output such as the means and smﬁdardciln N
B&np .t.isC I;CI[LSK and you will get the regression slope and intersm1~
row with its label. Th;;v:ol?;af cclaﬁgsgm’ e predi:gr’
done is beyond our scope. B ulancously
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i Regression

If you use either program

programs output values

ou will et slightly different values than we did when these were
! : ! of B= .394and A = 11.76. The reason for the difference is that

the programs keep more decimal places in .their inte
the case that hand calculations will differ slig

63

Excel has a regression program under the Data Analysis option on the Tools menu.
When you select this option, you will be prompted to “Input Y range” and “Input X range.”
Y is the criterion and you specify the cells in which the Y scores are located. Do the same
for X. If you wish the results to be displayed in the same spreadsheet as the data, select
Output Range and specify a cell in which the output should start, usually a cell to the right

of the data. For our example, the screen should look like the screen above.
to replicate the analysis we have described in this section,

calculated by hand. Both

mediate calculations. It will often be
htly from the computer for this reason.

R i
SUMMARY

iiglﬁasuremems produce numbers. It is usually de-
! 10 summarize the numbers that result from
q““llil(:enr:ems so that we can both answer specific
& about the people we have measured and
e 8eneral conclusions, We have focused on sever

Ct
YPes of questions,

L R R i e

1. What type of scale does our measurement

represent? :
Different uses of numbers allow us |

ent things with the
scales, numbers subs
scales are usually in 8
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* and ratio scales allow us to find means and

standard deviations.
2. What does the general array of numbers “look

like"? Or how do they arrange themselves? ‘
The answer to this question involves sorting the

scores into a frequency distribution (Table 2-2)

or a grouped frequency distribution (Table 2-3).
(Figure 2-1) can also provide a

- picture of the data.
3. What does the typical individual look like? Or
where is the middle of the group?
The mode, median (or 50th percentile), and
mean are indices of where the middle of the
p falls. The mean, or arithmetic average, is
~ the most commonly used measure of the center

the score of any individual?
¢ in Chapter 3

_ To what extent

do the scores from two medasure.
her”? Or what is the degree of
relationship between the two sets of scores?
Generally, the most useful measurement of rela.
tionships is the correlation coefficient. This
index runs from + 1.0, indicating a perfect pog;.
tive relationship or exact agreement, through
sero, indicating no association between the sets
of scores, to —1.00, indicating a perfect negatie
relationship, or exact disagreement, on the order
of individuals on the two traits. The correlation
coefficient is important as an index of stability of
measurement and as a measure of how well one
trait can be predicted from another.

ments “go toget

_ How can we make the most accurate possible predic-

tion of a person’s performance on one measurement
from their performance on another measurement?
The regression line provides the most accurate
prediction of a person’s score on variable Y
from their score on variable X. The regression
line is defined by its slope, B, or the number of
units that Y changes for every unit of change in
‘.X, and its intercept, A, or the value of Y when X
is zero. The slope of the regression line has the
same sign as the correlation coefficient, but is
affected by the relative sizes of the two,vari-
ables’ standard deviations.

intervals (i.e.. the divid _
them): + the dividing points between

—

a, b. c
2:7 1210 60-69
1 11 20-22 70-79
2-15 23-25 80-89
the spell;
pelling scores given in Table 2-1,

'8 ;
' f:ﬁ:}l:‘\ency _dlsmbution and a histograt*
| ¢ median and the upper and lowe!
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quamles. Also, compute the arithmetic mean and
the standard deviation from the original scores

4 The Bureau of Census uses the median in re-

e income. Why is this index used
rather than the mean?

5. A 50-item mathematics test was given to the
150 students in five classes at Sunnyside School
Scores ranged from 16 to 50, with 93 of the .
students getting scores above 40. What would
this score distribution look like? What could
you say about the suitability of this test for this
group? What measures of central tendency and
variability would be most suitable? Why?

6. A high school teacher gave two sections of a
biology class the same test. The results were as
follows:

Section A
Flat )
75.0
79.0
71.0

6.0

Section B
4.3
(%
80.0
642
10.5

Median

Mean

75th percentile
25th percentile

Standard deviation

From these data, what can you say about these
two classes? What implications do the test
results have for teaching the two groups?

7. Atest in history given to 2500 10th-grade stu-
dents had a mean of 52 and a standard deviation
of 10.5. How many standard deviations above or
below the mean would the following students fall?

Heather

48

8.

10.

L

b, What is our best estimate of Jason's GPA

65 =

If the distribution in Question 7 was approxi-
mately normal, what percentage of the group
would Heather, Krista, Rob, Tina, Marc, and
Bill each surpass?

. Assuming that a set of scores is normally dis-

tributed with a mean of 82 and a standard devi-
ation of 12, what would be the percentile rank
for each of the following scores?

&

b. 85

¢ 9

Explain the meaning of each of the following {
correlation coefficients:
a. The correlation between scores on 2 reading
test and scores on a group test of general
intellectual ability is +0.78.
b. Ratings of students on good citizenship
and on aggressiveness show 2 correlation
of =Uo6
c. The correlation between weight and socia-
bility is +0.02.
Jason’s score o1 the Thorndike Precarious
Prognosticator of Potential Proficiency (TPh
is 87. The test has a mean of 100 and a stan-
dard deviation of 20. The mean freshman
grade point average at Flunkemout Univer-
sity is 2.5 with a standard deviation of .5.
The correlation between the TP* and grades
at FU is —.60.
a. What are the slope and intercept of the
regression equation (be careful; watch the
sign)? : :

at FU?



