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< OPEN-ENDED QUESTION:
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% CLOSED-ENDED QUESTION:
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< SCALED-RESPONSE QUESTION:
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LEVEL OF MEASUREMENT SCALE

“ LEVEL OF MEASUREMENT SCALE:

NOMINAL, ORDINAL, INTERVAL, AND RATIO ARE DEFINED AS THE FOUR
FUNDAMENTAL LEVELS OF MEASUREMENT SCALES THAT ARE USED TO CAPTURE DATA
IN THE FORM OF SURVEYS AND QUESTIONNAIRES, EACH BEING A MULTIPLE CHOICE
QUESTION.
pimsAnnathdaSaa:anysisnphshuidupinsihdamulgons
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LEVEL OF MEASUREMENT SCALE

* NOMINAL SCALE:
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CATEGORIES, COLORS, NAMES, LABELS AND FAVORITE FOODS ALONG WITH YES OR NO

RESPONSES ARE EXAMPLES OF NOMINAL LEVEL DATA. NOMINAL SCALE DATA ARE NOT /
ORDERED.
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LEVEL OF MEASUREMENT SCALE

+» ORDINAL SCALE:
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islphdgSwanenShadahsidhisiumamun
THE ORDINAL SCALE DATA CAN BE ORDERED. AN EXAMPLE OF ORDINAL SCALE DATA IS A LIST N
OF THE TOP FIVE NATIONAL PARKS IN THE UNITED STATES. THE TOP FIVE NATIONAL PARKS IN '
THE UNITED STATES CAN BE RANKED FROM ONE TO FIVE BUT WE CANNOT MEASURE /

DIFFERENCES BETWEEN THE DATA. 10
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LEVEL OF MEASUREMENT SCALE

“ INTERVAL SCALE:
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DATA THAT IS MEASURED USING THE INTERVAL SCALE IS SIMILAR TO ORDINAL LEVEL
DATA BECAUSE IT HAS A DEFINITE ORDERING BUT THERE IS A DIFFERENCE BETWEEN

DATA. THE DIFFERENCES BETWEEN INTERVAL SCALE DATA CAN BE MEASURED THOUGH /

THE DATA DOES NOT HAVE A STARTING POINT.

—
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LEVEL OF MEASUREMENT SCALE

“* RATIO SCALE:
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N

RATIO SCALE DATA IS LIKE INTERVAL SCALE DATA, BUT IT HAS A O POINT AND RATIOS CAN BE -
CALCULATED. FOR EXAMPLE, FOUR MULTIPLE CHOICE STATISTICS FINAL EXAM SCORES ARE 80,
68, 20 AND 92 (OUT OF A POSSIBLE 100 POINTS). THE EXAMS ARE MACHINE-GRADED.

THE DATA CAN BE PUT IN ORDER FROM LOWEST TO HIGHEST: 20, 68, 80, 92. 12
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Types of Data

& Quantitative

-+ Qualitative

Data that can be measured with Non-numerical data that is categorical,
numbers, such as duration or speed such as yes/no responses or eye colour
{ ) l
Whole numbers that can't Numbers that can be broken Data used for naming Data used to describe the order
be broken down, such as down, such as height or variables, such as hair colour of values, such as 1 = happy, 2
a number of items weight = neutral, 3 = unhappy
U AN GNWIRUESMG e
UtunAt S f 1
Interval I Ratio
Numbers with known differences Numbers that have measurable intervals
between variables, such as time where difference can be determined, such

13

as height or weight
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The Four Scales of Measurement

Nominal Scale

O O

Used for naming variables in no particular order

For example, eye colour

Interval Scale

Used for numerical variables with known
equal intervals of the same distance

For example, time

NGANN Sundet, PhD

Ordinal Scale

Used for variables in ranked order, but the
difference between is not determined

For example, #1 happy, #2 neutral,

#3 unhappy

Ratio Scale

Used for variables on a scale that have
measurable intervals
For example, weight
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CONCLUSION LEVEL OF DATA

IN ADDITION TO ROUNDING YOUR ANSWERS, YOU CAN MEASURE YOUR DATA USING THE
FOLLOWING FOUR LEVELS OF MEASUREMENT.

NOMINAL SCALE LEVEL: DATA THAT CANNOT BE ORDERED NOT CAN IT BE USED IN
CALCULATIONS

ORDINAL SCALE LEVEL: DATA THAT CAN BE ORDERED; THE DIFFERENCES CANNOT BE
MEASURED

INTERVAL SCALE LEVEL: DATA WITH A DEFINITE ORDERING BUT NO STARTING POINT; THE
DIFFERENCES CAN BE MEASURED, BUT THERE IS NO SUCH THING AS A RATIO.

RATIO SCALE LEVEL: DATA WITH A STARTING POINT THAT CAN BE ORDERED; THE DIFFERENCES __

HAVE MEANING AND RATIOS CAN BE CALCULATED.
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Nominal Scale

O Nominal - Scale Questions:

1. Please indicate your gender: 1[1. Male, 2 [1. Female
2. Check all the brands you would consider purchasing
1 [J. Sony, 2 0. Zenith, 3 0. RCA, 4 [0. Curtis Mathes,

3. Do you recall seeing a Delta Airlines advertisement for “carefree vacations”
In the past week?

100. Yes, 2 [1. No, 3 0. Unknown

NGANN Sundet, PhD _ \/ 16
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Ordinal Scale

U Ordinal - Scale Questions:

1. Please rank each branch in terms of your preference. “1” by your first
choice. “2" by your second choice and so on.

___Amd, __ Right Guard, __ Mennen

1. For each pair of grocery stores, circle the one you would be more
likely to patronize. __ Kroger versus First National,
_____First national versus A&P, _ A&P versus Kroger.

3. In your opinion, would you say the prices at Wal-Mart are ___ Higher
than Sears,  About the same as Sears, or _ Low than Sears?

N
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Interval Scale

U Interval - Scale Questions:

1. Pleas rate each branch in terms of its overall performance.

Ratings(Circle one)

Mont Blanch 1 ~/
Parker 1 2 3 4 5 6 7 8 9 10
Cross 1 2 3 4 5 6 7 8 9 10

A
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Interval Scale

O Interval - Scale Questions:

2. Indicate your degree of agreement with the following
statements by circling the appropriate number.

Strongly Strongly
disagree Agree

A. | always look for bargains.

B. | enjoy being outdoors. 1 2 3 4 5

C. | love to look. 1 2 3 4 5

™
NGANN Sundet, PhD \ 19
®) N a Q)



s/ /

RIBORERNSBEB(H)

Interval Scale

O Interval - Scale Questions:

3. Please rate the Pontiac Firebird by checking the line that best
corresponds to your evaluation of each item listed.

Slow pickup Fast pickup
Good design Bad design
Low price High price

NGANN Sundet, PhD ‘
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RIBTEBRNINDS

Ratio Scale

U Ratio - Scale Questions:
1. Please indicate your age. Years.

2. Approximately how many times in the past month have you
purchased anything over $5 in value at a 7-11store?

3. How much do you think a typical purchaser of a $100,000 term life
iInsurance policy pays per year for that policy? $

4. What is the probability that you will use a lawyer’s services when you
are ready to make a will? percent.

- |
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SAMPLE SIZE

“ WHAT IS SAMPLE SIZE?
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SAMPLE SIZE

s WHAT IS SAMPLE SIZE?
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SAMPLE SIZE

“* WHAT IS SAMPLE SIZE?
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SAMPLE SIZE FORMULA

s WHAT IS INTERVAL CONFIDENCE?

ySHuURpItaA

(=3

A

=

fi 85%

ELSL

ABRGSALH

(3]

whamuig z9 0g Z uuheon|eas

80% => Z SCORE = 1.28
—> Z SCORE = 1.44
f'ﬁ 90% => Z SCORE = 1.65

A 95% => Z SCORE = 1.96

M 99% => Z SCORE = 2.58

T ARSI M

Araiis: aunimnifs z stgfiaghimi

§91ﬁﬁﬁﬁ$ ]
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SEBRRANNIBBIRERING (&)
SAMPLE SIZE FORMULA
< USE THE SAMPLE SIZE FORMULA
UNURS Z IVATHAGHMS AMBRM SHoIQInUés
1L§}UH§§tﬁﬁgts:tﬁﬁjﬁﬁmmmmﬁn s AT LU

2530

L 2 -
Necessary Sample Size: n= rmsgore) XS?dDeVX i)
(margin of error)?

where 7 = Z—score, a%=margin of error (=5%, or 1%),

ABMIS AN USUMBSIR TS AN y§NUthashigilg [usiiGgSuthisiua

HAROME Shanni(msiy) himsianduys sl yiatinhmsisifis:«
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SEBRRANNIBBIRERING (&)
SAMPLE SIZE FORMULA

s USE THE SAMPLE SIZE FORMULA

2QNINNIR UM GRITNIMINS INWSat AR UTAAEAESAGE 95%

0.5 §ﬁ?&ﬁ8'ﬁtﬂ fU(GiIg1ein m§$ﬁ§§ confidence interval ) 1S «c=% 5%
_ (1.96)?>*x0.5%(1—0.5)  0.9604

n (005)2 = m = 384.16 = 385

Suppose Z—score=1.96, a=5%=0.05: margin of error,

BiGs 11 =385 fIAMAA] A SVUMASIRUTS AN ySUMRSGRUMS Ul

imhigihuismiganipehi«
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SAMPLE SIZE FORMULA

« THE SAMPLE SIZE FORMULA FOR A PROPORTION
mifnan iR g UIREIANN A SV AT UMY TRis:nsTnims:
1. AEalsMOiMa (2) IRUGANSMEYM 95% U 99% 9
2. pifnnaTeisAn I MA (£) 1slanEuthE sigihim
3. MIMSansistsgs mmmmwﬁnﬁs‘t"ﬁ UHGGRIY( P =YES, 1-p = NO)9
JUESANNGGSS IMARIMUTR IS

Z%*p(1-p)
EZ

Sample Size for a Proportion: n =

Source: Robert D. Mason et a//, Statistical Technigues in Business and Economics, 10ed, p 292.
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SEBRRANNIBBIRERING (&)
SAMPLE SIZE FORMULA

« THE SAMPLE SIZE FORMULA FOR A PROPORTION

2NN nmmmmnmmmmmwﬁshusswmusmnthnﬁHwtuaniiLumiimumm
NRAMNE AR AN@IAN: S GNU Student fISH mmSIHnLUnINjMnmmanSﬁuSSLUMNS
A 90% 8% uﬁmSnLHnHtgmujmn 80% ShBSMSAMNAGSSNSANSHSSIUMISHNYUIGH

ol ol ol 2 —
oigw ifhndiuegis: n =220 ~
MUYRAY WA E = 10% = 0.10 §8 Z = 1.645 IUAIHAAIE A £0% iTWwihwAnn &
NAISGSSUMBS nUsLmﬁnmuwnp_OS: 1-p=1-05=05
g
I ui . . _ 1645%0.50.5 _ 0.676 _

HUIUBRIS: n > = 67.6 = 68

A 0.10 0.01

515 GSS{piRuTumsGSSinm BEA IRuEinmismisssiuthi sy /
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SAMPLE SIZE FORMULA

« THE SAMPLE SIZE FORMULA FOR A PROPORTION
MIANA SN ATIN{AmMEIR Taro Yamane (Yamane, 1973) JUSSAMNAIN
8% RIS piMSAMNAEoNRIMYS
1. RiAANATEISANY gmtg]mﬁjﬁnﬁ (Eore )iSIaRaAUmMas
2. (piRhGSSIUMBSAIUN, ‘
3. G§SSNIAMATRUHIANNIMAIRN
JUYSAANAGSSAIAMARTE

JZI:
Lﬂ

W n
?ﬁ OENRE

. : et 4
Sample Size for a Proportion: n = O /
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SAMPLE SIZE FORMULA
«* THE SAMPLE SIZE FORMULA FOR A PROPORTION
2NN AN SN AMARINRIFISHGSSIUmTSISIAR G (AhywitumsSss
90,9EM,0001A4 iAAMNFINAEEI]DMA £d% §ﬁ?ymt§jﬁ t%1
N 20,693,000

oigw ihidiuegiss n = > = = 399.99
& R 1+N(E) 1+20,693,00(0.05)?

102 HApIphipiuiisSs iR witveisitnbssanfpiwn coond IRusanmioms
SSIUMESAIU WO, DEM,000AY

Clo 0
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SAMPLE SIZE FORMULA

“ ADJUSTED SAMPLE SIZE

§sSWARINMARIMGITMIAREIMYIUB S ARIMY:
. : o (S)
Adjusted Sample Size N = =) , Where

Population=N

S = Sample size for infinite Population
/ =/-score,/Z=1960r 7 =2.58
P = population proportion( Assumed as 50% or 0.50)

M = margin of error( Assumed e=5% or 0.05)
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SAMPLE SIZE FORMULA
ADJUSTED SAMPLE SIZE
2NN AANNGSSSNATHIFIRhGSSIUmBsisiakénhywitumssss
900,000V IAAMNAIDASAIN A £d% §ﬁ?&imt§]ﬁ %1

N 100,000

oigw idhidiuegiss n = > = = 398.40
‘“ 1+N(E) 1+100,00(0.05)?

1.96%2%0.5(1—0.5)

ywivvig)anfams n = - = 384.16

V. 0.05
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SEBRHRNTIBINBRING (&)
SAMPLE SIZE FORMULA

s ADJUSTED SAMPLE SIZE
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a 2
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v oA 0.05
JMM o (-] (8\ . (S)
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