Math 243 Sections 1.3-1.5 Data Collection

Overview
e Population, Sample, Parameter and Statistic

e Anecdotal Evidence, Observational Studies, Experiments
e Sampling Methods and Types of Bias
e Experimental Design

Population, Sample, Parameter and Statistic I
70 v
Categorical yes/no variable: Researchers are interested in how many peoplexiave been evicted from

their housing. Draw and label a picture to represent the population, the sample, the parameter, and

the statistic.
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Numerical variable: Sti¥dent Services is interested in how m?’:my hours students spend on campus per
week when they are not in class. Draw and label a picture representing the population, the sample, the

parameter, the statistic. a\\
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Anecdotal Evidence — ot - ya V\&oh\l—ék W\Q:b\,\oL

A single or small number of results, often unusual cases that are not representative of the population.

Example: A person on the news got mercury poisoning from eating swordfish, so the average mercury
concentration in swordfish must be dangerously high.

Observational Studies Suwess are algo Obsex "“w
In"an observational study, researchers gather data without interacting with the subjects.
Retrospective Prospective

Loob\ 6, a)g Pag-\' Subdcc)rs AV (Aﬁn{:@d,
records o qet e data| and followed. oV fint .

Randomized Experiments
In a controlled, randomized experiment, researchers assign treatments to groups of subjects and

measure a response variable.

Match the description with the proper term.

a. A group of disabled women aged 65 and older were tracked for 1. Retrospective
several years, ending in 2010. Those who had a vitamin ' B12 deficienc Observational Study
were found to be twice as likely to suffer severe depression as those

who did not.

b. Researchers want to investigate whether taking aspirin regularly 2. Prospective
reduces the risk of heart attack. Four hundred people who identi as Observational Study
men are divided randomly into two groups: one group wilttake asptrin,

and the other group will take a placebo At the end of the study
researchers count the number of men in each group who have had
heart attacks.

c. Researchers who €xamined health records §f thousands of males 3. Anecdotal
found that men who died of myocardial infarction (heart attack) tended Evidence

to be shorter than men who did not.

d. A doctor worked with two patients whose depression was cured wit 4. Experiment
| vitamin B12 injections.

e. In part c above, is it correct to conclude that shorter men are at higher risk of dying from a heart
attack? Could there be a lurking or confounding variable?

No, e MUY be a lwr\c-\h—dz or Wv&tnab :
gnetes, diek, envwormany , healin hisew  epevios;

f. In which of the above situations can we infer causation? Why? 43//
In b) A— r‘avw\omre,-cA Con-\-m\\a&_ 'QI'\P(,Y \m&-)\'
we Can LOV\C—\.\LA—Ll C&LLS&JU:OA—/
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Sampling Methods

We want to survey PCC students on how much they pay for housing per month. Give an example for

each type of sampling. | PCC_ SMJCS ,
Method ' Description Example
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For each scenario, identify the type of sample used.

a. PCC creates an alphabetical list of all currently enrolled students and selectg’every 100th student

to survey about their opinion of current tuttion rates.
SY stemathe

b. PCC randomly selects 50 female faculty and 50 male faculty to survey about their thoughts on

math education.Sh&RéA— ba d-e _

| @CC sends an email survey to the [all campus] list serve about food choices on PCC campuses.
\)D\\Avxhwa, CQM wmamml:)

d. Every student at PCC completes a course evaluation at the end of the term for each course n
which they're enrolled. |

Censu s

e. The Portland Water Bureau selects 10 neighborhoods in Portland and suweys@nember in
those neighborhoods about their thoughts on fluoridated water.

Clusiex—

@ he first 10 people to arrive on campus on a given day are surveyed about their sleep habits.

Lonvnen\ence

g. Using G-numbers as identifiers, PCC selects 1000 students at random to complete a survey abgut
their experience at PCC. e . .
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Sampling Methods — Biased Methods Ao{a\'— V“*‘&’G/

Bias — Any systematic failure of a sampling method to represent the population. A sample is biased if
it does not represent the population. There is no way to fix biased data so it is better to design a good
survey to begin with.

Methods that are Usually Biased

Description Example

Voluntary or | . \\—\;\-—C/ O\\S " 0‘0\ 'll;
Self-Selected Sub\sfc/\’s choose_./ . P (2 \)W {OS\—\'@
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Types of Bias

' | Description Example
Selecgorrl blas W\\Ln AL SQV\\P}Q— '\S D“\a/ Suy St
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Experimental Design

Chia seeds and weight loss. Chia Pets - those terra-cotta figurines that sprout fuzzy green hair - made
the chia plant a household name. But chia has gained an entirely new reputation as a diet supplement.
In one 2009 study, a team of researchers recruited 76 participants and divided the _
two groups: treatment or control. One group was given 25 grams of chia seeds twice a day; and the
other was given a placebo. The subjects volunteered to be a part of the study. After 12 weeks, the

scientists found nG significant difference between the groups in appetite or weight loss.
_ e i e TR e e ———— L &
1 S Qb
Vocabulary O \03
a. Describe the treatment group(s) (group(s) receiving each treatment or factor) S‘R ‘5\ oV

the  qronp %v?fv’wa Chwa suAA/ NQ\(@\

b. Describe the control group (group not recetving a treatment)

e jy-owﬁ 6,@;‘—«}\@; ‘e P\a(.'ebo ( ’FAKQJ | >

c. Has random assignment been used? wihee SWVP % Ave \A
3 Aowple blwd — rescarphus
_ Aowt- Enow

d. What is the IESEOHSE variable (what Was IIIeaSU|9d, i.nClUdlng UnitS) : ! W\\U Wi
we\ 911] [OSS ey me j \ 4 P S

A,W(_r’n)i'—e—- SQwhgjr [-10 ovAinal kaﬁ)’!ﬂr.

e. Can we generalize the conclusion to the population at large (cgnclude ca
Thevt WAS No qnt LM'AL Yenwe Do K\e—

S ouXx (Y was a emal\ sample . mAﬁPc,me_,aswo
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Practice 1. Is exercise effective in combating insomnia? Forty volunteers suffering from insomnia

agreed to participate in a month-long test. Half were randomly assigned to an exercise program, while
the others did not exercise. Those in the exercise group showed improvement in the quality and

amount of sleep.

a. Describe the treatment group(s).
A0 puople assiyned to fhe Lxevtise Progran
b. Describe the control group. :
A O P¢0P(e, who A4 not ALY 1L .
Has blinding been used? (single or double) Has a placebo been used?
Twe par tw'c,}:giw‘[s Cavdy be bltnded - Dewe |s no
placebe ehevtise. The neseavchers (owld be
c. Has random assignment been used? blinded but K+ AddCsn- s aﬁ__

d. What is the rei%)/nse varlab}e?

7‘(4&.1: 41{, S -Cef’—' orz;L:M SCAJ'Q-'

AMmoun + S — howys

e. Can we conclude causation? ‘ : :
o, G the improvement- was Stzhsh cal .sxdmﬂc'an{:_
I+ was a ranoum'l;_ci, conholled ex ;hq.e“_{:/
but thhe SAm,ob_ Site & .Sfm,l). |

Practice 2. Identify the flaws(s) in reasoning in the following scenarios. Explain what the researchers in
each study should have done differently if they wanted to make such strong conclusions.

(a) Students at an elementary school are given a questionnaire that they are asked to return after thetr
parents have completed it. One of the questions asked is, “Do you find that your work schedule makes
it difficult for you to spend time with your kids after school?" Of the parents who replied, 85% sald
“no". Based on these results, the school officials conclude that a great majority of the parents have no
difficulty spending time with their kids after school.

Twio iS o— Voluniavy response method ) so thare wil) be bias.
Pavents whe havelless hme, are ‘I<S.S Jlk-e,mwmflcigmb
Suvved Twere could. be responge b1as due oV queshiow

voowLmar =i+ coudd pe worded meore _olsgj'échv-c. _ Cat.lhwa«'- o
e ndspi Samf)lLo:(, Parents wowld qwe a. more N:fﬂ&m’mhvc

(b) An orthopedist administers a questionnaire to 30 of his patients who do not have arly joint 4 (.Q_
problems and finds that 20 of them regularly go running. He concludes that running decreases Vhf) ;

o e e ample o+ Selectia bias belause the doctor
Chose pa rents who do net have joint waw. ﬂ\_aa_
Slﬂowbk/ randoml Select Paw 'RY§“I’JWV\ ask.
whe they- ’f’\ua, VUV And wkﬁ%w—ﬂwa_ hav< \]DIE/L-L ISSUES .
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