e cies and percentages
!

\CIES also known as tallies, are used to
UE vy
REQ

. sorpeoplein different categories. For instance, let’s say the
in SL{I,,ngge Teaching/Learning Beliefs Questionngjy, turn jsponden[s
o the le and you wanted to analyze theiy ider ¢d out tg
frequencies in (WO categories: male and female, [f it tuur;:clll lgucto;m
d femal > SIX and eleven would be yto:;
frequencies for mz!les ﬁn emales. Such results cap be expre
(rEQUENCIES as in the previous sentenc

© or they can be
srceNTAGES. This can often be a clearer way of eXpressing the j

Asyou know, percentages are c?alculated by Flividing the total number in ope
aregory by the total n}lmber in all categories and rnultiplying the resylt by
100. For instance, using the' example above, if you wan to know whae
percentage of the total group is represented by the males, you would divide
the number in the male category (6) by the number in 4| categories

(males + females = 6 + 11 = 17), which would be calculated as follows:
(6/17)x100 = .353 x 100 = 35.3% or about 35%

C
ount up the Number o

onverted ¢q
nformation,

Percentages are easier for many people to understand than raw frequencies.
Telling people that your study included 35% males and 65% females may be
dlearer for them than saying that you studied six males and eleven females.
Other people may find the actual raw frequencies clearer than the percentages,
soyou may find it best to report both the raw frequencies and percentages.

Such frequency and percentage analysis could equally well be applied to ic
answers that participants give to the various items. For instance, in analyzing
the Participants’ answers to item number one in the survey, ‘1. Some people
¥¢aspecial aptitude for learning foreign languages’, it might turn out fthat
e of the Participants out of seventeen selected ‘strongly agrec;, JoUt
Cected agree’, three selected ‘disagree’, and one selected ‘strongly d‘safl;:iegé
‘“enting thoge frequencies in prose, as we just did, or in a table wou

: the
h:lpful " analyzing the results. It might also be ‘}S?ﬁd to Cﬂ;ﬂi;ewho
P Chtage o, participants who selected each (by dividing th.c o £ (WO
Selec[ed p RS imal poin

€ach by the total of seventeen and moving thle dzive would be 2s
folloy, t.o the tight). The result for the item one examp c;, 13.5% selected
agree’s. 2% of the participants selected ‘strongl)’“‘g:)ng’l y disagree’. You
Mighy 1, ° Selected ‘disagree’, and 5.9% selected ST 9.99% rather than
0oy, V€ Noticed thay these percentages add uPbtl?te to what is calle
"0t 10 that you would have o e



Central tendency |

Another convenient wa
called the central tendency,
CENTRAL TENDENCY can be
cluster around a particular
central tendency: the mean,

y of summarizing data is to ﬁx?d a single iz, 1
which represents an entire set of py, ic, E
defined as the propensity of aset of nump, ers, |
value. Three statistics are often used 5 ;is[o
the mode, and the median. nq

d measure of central tendency is the MEiy
d the AvERAGE. The mean is the sum of >
the number of values. The formy|, ie

S

Mean The most widely use
which is more commonly calle
values in a distribution divided by

written as follows:

M=5X
N

where: M = mean

Y = sum of (or add up)
X = values
N = number of values

Look at these ages for yet another group of respondents to the questionnaire:
24 26 26 27 28 29 29 29 31 32

Using the formula M = X/ N, the mean for these ages is
(24+26+26+27+28+29+29+29+31+32)/10 = 28 1/10 = 28.1

Mode The MoDE is that value in a set of numbers that occurs most frequently
In a way, the mode is the simplest of the three central tendency statistics
discussed here because it requires no computation. You simply need t©
examine the number of occurrences of each value.

Look at the respondents’ ages again: 24 26 26 27 28 29 29 29 31 3
In this case, the mode is 29 because it is the most frequent age.

Note tha't there can also be more than one mode in a distribution. For
instance, in the set of ages that we have been working with, if we were © ad
one additional 26-year-old, there would be two modes (26 and 29) as follovs

24 26 26 26 27 28 29 29 29 31 32

When there are two modes, the distribution is referred to as BIMODAL I

there are three modes, it is TRIMODAL, and so on.
Median The MEDIAN is the point in the distribution below which 50% of
the values lie and above which 50% lie. To find the median, you should fi™*

place the age values in order from | . : o above
and below which 50% of the ages li(::‘,N to high. Then, examine the 33

el




Dispersion

Knowing about the central tendency of a set of numbers is very helpfy]
of characterizing the most typical behavior in a group. It doesnt, how;i’
tell us anything about the way the numbers spread out around that Centra]q'
typical behavior. Consider the following two sets of ages for groups 3nswerin0;

the Language Teaching/Learning Beliefs Questionnaire.

Group A Group B
65 54
61 53
60 51
54 - 50
50 50
50 50
47 49
41 47
22 46




Low-high The LOW-HIGH involves finding the Jowest value and the h;
walue in a set of numbers. Look at these ages: 24 26 26 27 28 29 2

3] 32

ghest
929

In this case, by putting the numbers in order from high to low, you can see

immediately that the lowest age is 24 and the highest age is 32. Thus, the
low-high is 24 to 32, or 24-32.

Range The RANGE is the highest value minus the lowest valye plus one. You
must add one because otherwise you will be excluding either the highest
number or lowest number from the range. The formula is written as follows:

Range= H— L + 1
where: H = high number
L =low number

Look at these ages: 24 26 26 27 28 29 29 29 31 32
Range=32-24+1-=9

Thus the range is nine including both the 24 and 32, as you can see by

;%uming up the nine possible numbers in that range: 24 25 26 27 28 29
31 32

Standarq deviation The best overall indicator of dispersion is the ST.ANDARIZ
EVIAYION : Browi (1988: 69) defined it as ‘asort of average of the dlfferenci’
of ]| scores from the meary’. The standard deviation is ‘a sort (;f Z\;rai 4

“Cause You are averaging some values bY adding the.m up - P Sogthe
the Numbey of values, just as you did in calculating the mean.



.},IS

o with adding sp,,.., .
tandard deviation SItaertaSl culating thegs % l:’éetbzng ",
: s . b
equation forhthcumber of wmet/)tngs. n ard dcv
en

i di fall g latjy,
ividing by t .o up is the ‘differences o Coreg g iy
Si‘:(:::’itbmg you areS:diLﬂegeqiation for the standard de"lation 1231 i
mean, Of ZF(X - ﬁ{r)r;ing’up the differences from the mean of each Stu:iﬂ‘

or su ) ‘:
igﬁ;dj‘g))’ ghc number of students):
(X-M)
N
half the students will be above the mean and half be]oy, the
Because

- each other out when you sy,
the differencCS_l‘l"’llcli (;‘3:3 :g sczrlr:tlhing closs: to zero, which woy|
ch?c Lk z:ound this problem, statisticians eliminate the p
nothing. To gst ats below the mean when you subtract the mean frop ¢y
(for tho,se stu ;ré squaring the result for all students before adding they,
student tsh Valuiem )1, deing up the absolute numbers). 503 the €quatiop f,
Eliflslznd:fdsdcf:iztion includes (for summing up tthdlSl:nces
mean squared for each student divided by the number of sty ents)

them ;
1nug g

fl’Om the

2(X-My

N

Because the distances of the values from the mean are squared, you need rz
take the square root of the result (when you ar'e.ﬁmshed sun}rr}mfg a;‘
dividing) in order to bring it back down to the or_ngmal scale. This is for t
sake of ease of interpretation. (Note that the squaring an.d. square root par Zr'
the equation are why Brown (1988) began his deﬁmtlor? with Mo;;;:i
average’ (emphasis ours).) So, the full equation for calculating the stan

; : that
deviation requires you to subtract the mean from each value and square
result for each student, then ad

d those squared values up, divide the result by
the number of students, and ¢

ake the square root of the result of that divisio>
SD - /@
N

Where: SD - standard deviation

= values
M =mean of the valyes
= number va|yes
AR ¢ thes
Let’s consider ap example calculagjop of standard deviation. Look 2
ages:

24 26 26 27 28 29 29 29 31 33



\culations earlier, you already know thag the Mean of these agey i
calc

fro™
28'l'hould begin by lining the ages up verticall
You $

: Y (as shown ;
be mean NEXt to cach one (as in colum
h the

. n column Cy)
n C2), Next

‘ » Calculate the
i between C1 and C2 for ?ach student by subtracting C2 from (1
digerctlcfhe result in column C3. Then square each of the values iy, ¢ 3 and

u . v
aﬂfthc resultin column C4, and add up al| the values in C4 ¢ the bottom of
fhatcolumﬂ.

C3 C4

Cl,, S:nzearl = difference  squared difference
ages ~

- 28.1 = —4.1 16.81
;2 C 281 = 2.1 4.41
26 _ 28_1 = —2.1 4.41
27 = 28’1 - _1,1 1.21
28 - 281 = -0.1 01
29 Zo 28'1 = 0.9 '81
9 - 28.1 = 0.9 .81
29 -281 = 09 81
31 -28.1 = 29 8.41
2 -281 = 39 15.21

52.90=3 (X-M

d number of ages into the equation for the
standard deviation, then divide, and take the square r

oot, and you have the
standard deviation: 2.3,

SD - /z"](v\-ML % -V5.29-23

Thi ind;
t $ valye indicates critical info
¢daty, whic

rmation about the spread or dispersion of
we describe in m

ore detail in the next section.



Normal distribution

form a NORMAL l')lﬁ"l‘klllll'l'l()N (“’mm‘ml

(o as 4 puLL CURvE), the sgundsml (lcv;:m'(m can h;;cnmc a tmcfulr :'rq
describing the dispersion of the ucor«:u,l ers 'sqy w:l: ave a large g0, 4
that range from 22 to 82, We calculate ¢ 1clmc.fn. }ml standard quati‘,n b
they turn out to be 52 and ‘I 0, respectivety, each ten-year period bcin'w
standard deviation, In the following gruph: we have shown how the %
can be marked off in the middle of the distribution, and how the |
the standard deviation can be used to mark off standard deyiy,

across the bottom:

In any set of values that

9 Yeary

|
2.14% 13.59% 34.13% 34.13% 13.59% 2.14%
| | | I | | |
Raw 22 32 42 52 62 72 82
SDs =3 -2 -1 M +1 +2 +3

Notice that the mean of 52 is exactly in the middle. Notice also thatox
§tandard deviation above the mean is 62 (52 + 10 = 62); two above the mes
18 72 (52 + 10 410 = 72); and so forth. Next, notice that one standit
deviation below the mean is 42 (52 =10 = 42); two standard deviations below
the mean is 32 (52 - 10 - 10 = 32); and so forth. Thus we can refet ©!
::,mkimins hc.i",g three standard deviations below the mean, or being™
cxl::(t |';'r:)|1dfl\\,:‘|(l::::)‘.lh""c the mean, or being right in the middle (that®

Based on experience with |

rl
percentages of students 1o f /

! " . - ‘ CC
y .u'gc‘gmups of data, we can expect %)
allwithin one standard above the mean (4.

between o i

ne standard deviag 9%).
‘ viation an , an (135970

between two standard devi and two above the mean ( 1%) Gind

) ' . ‘lli(,"\‘ ‘ % Ny . ‘ '
the distribution i syn and three above the mean (2] fow I

|\ ical ¢ 0

mean -1, -2, and -3 g "““l'“';-ill. the same percentages also apply ’:icipﬂnﬂ
it 2 standard deviatione T of partclt

who will fall within (he -u. o rations. Thus the percentage O'F | i

V h. X ‘ c 0
ea between one SD above and one SD

mean is 68.26% (34,13 + 34,13 . 68 20)
.13 = 68.20),



