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Samplingand
- Experimentation

@ EXAMPLE:  The principal of 2 new school wants to know what mascot the incoming
students would prefer. Hélsumimons eachrof the student body!into his
office and asks what the new mascot should be. What type of study

is this?
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@ EXAMPLE:  The principal of the new school is also interested in what type of dress
‘code the school should have. He telephones the parents of every tenth
student summoned to his office and asks their opinions about school
dress codes. What type of study is this?
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[j EXAMPLE: A pharmaceutical company wishes to test a2 new medication it thinks will

reduce cholesterol. /

‘g and the other half is given aidum:
ingredients. [

and any change from the begmmng of r.he study recorded. What type of

study is this?
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\35 !EXAMPLE: A health studics research Iab is interested In the efect of certain veg- ] CWol GS‘HfC\

etables on cholesterol level. A group of 20 volunteers is formed and each

after which time the diaries are collected and cholesterol level is mea-

sured. The researchers then examine the relationship between the rate
of consumption of certain vegetables and cholesterol level. What type
of study is this?
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drop box in the school cafeterxa. What typc of sample is this?
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ﬁEXAMPLE A Journa.hsm Class sl:atlons 3 E wdrlhwﬂ%a ;“_,e " ]' ; ',_.;lu g 7
thall game. They ask each student who enters his or her opinion of
the quality of the school’s athletics program. What type of sample is this?
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;% EEXAMPLE: A media research firm is conducting a-poll on an upcoming election for
: city council. The firm obtains a list of all 15,000 registered voters in the
o : council ward under consideration. The voters’ ID numbers are entered
into a computer and 500 are chosen at'random{ without replacement, to
comprise the sample. What type of sampling design is this?
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@ EXAMPLE: A media research firm is conducting 2 poll on an upcoming election for
’-.-—__—‘_—‘——-..." - - - .
s city council. The firm obtains a list of all 15,000 registered voters in the

council ward under consideration. The voters ID numbers and party
affiliations (Democrat, Republican, Independent) are entered into a com-
puter. The firm randomly selects, without replacement, 200 Democrats,
200 Republicans, and 100 Independents to comprise the sample. What

type of saxnpling design is this?
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|:8) EXAMPLE:

A media research firm is conducting a poll on an upcorrung election for

city council. The firm obtains a list of all 15,0 5,000 registerec voters'in the

council ward under consideration. The voters’ ID numbcrs and voting
mbers'(01=75)"are entered into a computer. The firm firstan®
t ng precing "Ihen, from each of the chosen

TPICCIHCKS, 2D voters are cf hosen 1 3-8 ?; 1€ [ando samﬂes What type

of sampling de31gn is this?
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A media research ﬁrm is conductmg a poll on an upcoming election for

city council. The firm obtains a list of alt5;000registered voters in the

council ward under consxderatlon The list is sorted by voter ID number.
The firm r3 ily selects one person from the first 100 on the list; thep
it sma% erson after thay TheSample sizeis150. What type '

of sampling design is this?
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\C k Bias and Sampling Error

EEXAMPLE: A journalism class prints a.survey in their school newspaper about
the school charging students for parking. Readers are asked to elip
sthe survay from the paper, complete it, and return it to a drop box in the
school cafeteria. Why is this sample biased?
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g.fﬂ EXAMPLE: A journalism class stationsipolisters in front of the stadium during 2
football gande. They ask each student who enters his or her opinion of
the quality of the school’s athletics program. Why is this sample biased?

\

—TH‘\A IS A C’dt\l\/f/\u}/d(t' Stvoy ANS 1§
SV JECT To  JNORRSCORERAGe s, Al Ce

STUDY GNLY Ja) cLu pDES STVo énTs AT

FooT GALL Came o LEAVS s OvT LArse Poetiul;g
0 F Twe  Poevcatium, '
A media research firm is conducting a poll on an upcoming election for

city council. The firm obtains a list of all 15,000 registered voters in the
council ward under consideration and a simple random sample of 500
voters is chosen. Over a 24-hour period, telephone calls are placed to
the voters, with follow-up calls made to those voters who do not answer

r_heu phone on the first attempt. Polisters could not reach 37 of thg
500 voters selectell. What sources ofHiad could exist in this survey?
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@EXAMPLEZ A journalism class conducts a simple random sample of students ac
their school. They ask each student, “Given the fact that our school has
won seven championships in the last five years, do you favor or oppose
reducing funding for athletic programs?” What sources of bias could exist
in this survey?
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\-D\ Sampling with Random Digit Tables

A random digit table can be used to select a random sample from a population. Each
member of the population is assigned an identification number, with the length of the num-
ber in digits determined by the size of the population. For populations of 10 or less, one
digit is needed. Populations of 11-100 require two-digit numbers. Three digits are required

for populations of size 101~1,000, and so on. Note tha if one has 100 individuals in a
population, assigning 01-100 is #0# correct. The number 100 has three digits and all of the
others from 01 to 99 have two. However, 00 is a two-digit number that will work for 100.
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Random numbers of the same length are selected from the random digit table by reading
across the lines of the table. Each consecutive group of digits will either select one of the indi-
viduals in the population, or be ignored because it has already been selected, if sampling without

replacement, or because it does not correspond with any member of the population.

@EXAMPLE: Select a simple random safnple of size 7 = 6 from the population of
names below using the random digit table provided:

1
~

o\ Anita / o Billy O3 Carol o4 Doug OS5’ Elmer
OL  Francine 071 Glenda O & Hector 29 vy /o Jose /
L ¢ Kelly 12 lynn /3 Melvin v’ 1 Nicole v~ /5 Olive
/b- Paul v 17 QQ?ncy / A’ARaeA 19 Sve :Z(_) Tom v
L S} | 20134 96010
\ 16290 33843 95945 04834
| 37520. 93015 93615 . . 03413

@ANSWER: First, assign two-digit identiﬁcatiop 'ri'uch;s to the members of the
' population. - wooT T ey
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Next, také consecutive two-digit numbers from the random number table, excluding
values 21-99 and 00, and those that have already been selected.
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[E] Planning and Conducting Experiments

A pharmaceutical company wishes to test a new medication it thinks will

- reduce cholesterol. A group of 20 volunteers is formed and each has his
or her cholesterol level measured. Half is randomly assigned to take the
new drug and the other half is given a placebo. After 6 months the vol-
unteers’ cholesterol is measured again and any change from the beginning
of the study recorded. Identify the expefimental units, factorsand their
lévdls,; treatmerits, and response variablg in this experiment.

EXPE@ImEmTAL UNITS 1 O VOLUATEERS

ONE FACTOR ¢ MEDI cATIoN  WITH Q Levels — NEwDrue v PLALERY

Two TREATM ENTS ' O MNEW DRryC
@ Prace éo

REs : ‘
ESPorlde LARAELE ' fpance 1N CROLESTEROL LEVE L

Die\ne ™ 6 MOINTH Péniod

Diaceam:

——

Groue A TRE AMENT A

Néw Deuc
\ [om(’kﬁf

CHOLESTERA L

10 VoLuNTEE 2 S

20 VOWNTEERS =
~

MLY ASSICNED

\[
(A
PA
o]
<
-
~

Cwance

Rew oo

TRE attmgvT 2

Jo voWANTEER2 S &
PLACE €0



EXAMPLE:  An agricultural researcher is interested in determining how much water
and fertilizer are optimum for growing a certain plant. Twenty-four
plots of land are available to grow the plant. The r;éea:chm
three different amounts of fertilizer (low, medium, and high) and two
different amounts of water (light and heavy). These will be applied at
random in equal combination to each of four plots. After 6 weeks, the

plants’ heights in each plot will be recorded. Identify the experimental
niits, fietorsiand their levels; tréatmens, andiesponse yariable in this

experiment.
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B Characteristics of a Well-Designed Experiment
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MEXAMPLE:

A pharmaceutical company wishes to test a new medication it thinks will
reduce cholesterol. A group of 20 volunteers is formed and each has his or
her cholesterol level measured. Half is randomly assigned to take the new
drug and the other half is given a placebo. Neither group knows which pill
it is taking. After 6 months the volunteers’ cholesterol is measured again
and any change from the beginning of the study recorded. Explain where

‘eontro), randomization, and Féplication #re present in this study.
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A health studies research lab is interested in the effect of certain veg-
etables on cholesterol level. A group of 20 volunteers is formed and
each keeps a diary of his food consumption for the next 6 months,
after which time the diaries are collected and cholesterol level is
measured. The researchers then examine the relationship between the
rate of consumpnon of certain vegetables and cholesterol level. What
iables could be present in this observational study?
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@ Experiment Designs

; @ EXAMPLE: A pharmaceutical company wishes to test a new medication it thinks
' : will reduce cholesterol. A group of 20 volunteers is formed and each has
his or her cholesterol level measured. Half is randomly assigned to take
the new drug and the other halfis given a placebo. Neither group knows -
which pill it is taking. After 6 months the volunteers’ cholesterol is mea-
sured again and any change from the beginning of the stidy recorded.
Wham is this?
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— @ EXAMPLE: A pharmaceutical company wishes to test a-new medication it thinks will
reduce cholesterol. A group of 20 volunteers is formed and each has his /
or her cholesterol level measured. After 6 months the volunteers’ choles-
terol is measured again and any change from the beginning of the study

recorded. The researcher believes that regular exercise may influence the
change in cholesterol L randomized block desion that
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@ EXAMPLE: A pharmaceutical company wishes to test a new medication it thinks
' will reduce cholesterol. A group of 20 volunteers is formed and each
has his or her cholesterol level measured. After 6 months the volun-
teers’ cholesterol is measured again and any change from the beginning
of the study recorded. The researcher believes thar inirial cholesterol
level may influence the change in cholesterol level. Create a matched
pairs design that takes account of subjects’ initial cholesterol level.
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