Statistical Reasoning Name:
Unit 6 Quiz Review

1) Placewos are the best way to blind subjects from knowing whether they are

receiving the treatment or not. (p\ac,ebos are odministered to enswure

reciexne the Same
2) What is the purpose of doub[e—bhndlnge W;y is it so importante Qondtt\mg)

The purpose of double - blinding is v ensure that
those wWho conld influence the Fesults (pﬂ\\/-i"\dpﬁhh)

and Hose who evaluatre the results do not

affect the ourconme of an expeviment
3) What are the four principals of experimental designg Are any of these principals
not requirede

1: _Control

2:_randomizoten

3. _replicatien

4 _blocking (not necessary)

4) A researcher wants to compare the performance of three types of pain relievers in
volunteers suffering from arthritis. Because people of different ages may suffer
arthritis of varying degrees of severity, the subjects are split into two groups: under 60
and over 60., Subjects in each group are randomly assigned to take one of the
medications. Twenty minutes later they rate their levels of pain. This experiment...

a) has one factor (age) blocked by type of medication

hos one factor (medication) blocked by age spitting info
groups based m

pre - existing
cond'fims

(aender, age
%m%m\dc , e¥c)

(s b\Oc,\cm%

c) uses matched pairs
d) has two factors, medication and age
e) is completely randomized

5) Which is important in designing a good experiment?

i. Randomization in assigning subjects to treatments. v
ii. Control of potentially confounding variables. v
iii. Replication of the experiment on a sufficient number of subjects.v

a)iandii b) i and iii @i, ii, and il d) ii and iii e) ionly




é) A researcher identified 100 men over forty who were not exercising and another
100 men over forty with similar medical histories who were exercising regularly. She
followed the men for several years to see if there was any difference between the
groups in the rate of heart attacks. This is a(n):

a) completely randomized experiment ho 4reatmenty are
b) block design experiment bgmg iMmpo Ssed S¢

c) matched pairs experiment hot+ an QX_P eriment
@observo’rionol study

7) Ceramics engineers are testing a new formulation for the material used to make
insulators for power lines. They will try baking the insulators at four different
temperatures, followed by gither slow or rapid cooling., They want to try every
combination of the baking and cooling options to see which produces insulators
least likely to break during adverse weather conditions.

a) Identify the explanatory variable(s).
baking femp- ; Cooling speed/method
b) Identify the response variable.
likelthgod of breaking during adverse weather cond.

c) How many freatments are there? List them all.

; Rmp \ + Slow cooling - yomp | + rapid (:0‘0\'\\4(3
@ *¥emp 2 + Slow covling s4emp 2 =+ rapid covling
“+emp 3 + Slow cooling ‘+emp 3 + rapid cooling

8) A headline in a local newspaper announced "Video game playing can lead to
better spatial reasoning abilities.” The article reported that @ound “statistically
significant differences” between teens who play video games and teens who do nat,
with teens who play video games testing better in spatial reasoning. Do you think the
headline was appropriate?2 Explain.

No, +hese results are ikely from an
observatiomal study  not an ex per imeént,
So & Cause-and- effectr rekrtimchip

Cannot e determined



Statistical Reasoning Name:
Quiz Review : Sections 6.1-6.2 Date: Day:

Vocabulary
Explanatory variable, Response variable, Lurking variable, Control group, Nonadherers, Refusals, Dropouts,
Treatment, Block design, Double-blind experiment, Matched-pair experiment

Short Answer:

1. A company wants to test whether meditation techniques lower anxiety levels. The experimenter

interviewed 60 subjects and assessed their levels of anxiety. The subjects than were randomly separated into

3 different groups, each learning a different meditation technique. The subjects performed mediation

regularly for one month and then were re-assessed for their anxiety levels. The results were statistically

significant.
(a) Is this an observational or experimental study? ¢Xpeximent —» trecarment s beinog d
(b) Should there have been a control group? If so, what lurking variables could have confounded | m"Poge
(c) Draw a diagram to represent the study. [ Yes ) )OS or ¥imes of Yr cowd be

group | (1) —» meditntim | \ur:;:‘:?bles
WO  _ randoM Z 5 4mup 2 (19) — med ifatim 2 —> %Tﬁ?r‘zs
suoyects “ASSIGN: — 5 pup3(18) — meditntim 3 7. 'm%
oy group U (1) = np Mmed inton anxieiy

(d) Describe the subjects, the explanatory variable, the response variable, and the treatment
for this study.
Subjects: YO people N The shudy
Explanatory: med itation frech nigue lear hed
Response: change in anxlc-l-.d revel

Treatment: med. +ech. |, med. tcch. 2, med. tech. 3, Nno med.

(e) What does “statistically significant” mean?

The resulis ave unlikely v hoppen by chance

2. An experiment is to be conducted to determine if a new medicine for dogs and cats is more effective than
the current drug on the market. There is a concern that dogs and cats will react differently to the drug.

(a) What type of design method would be best to use? block. oes 16”
(b) Create a diagram that shows the sample design.

< — rr.m_/'o‘ww'?' =¥ ey dvug > compavre effecctiveness /remHs
w3 - T group 2 > cwrrent HMug 7
pets
e dogs —=r.a. A QPR = new dvig  —§ ompare
\%mw 2 ?CUurrent o\mg /1 g{‘—@cg-ﬂv'cmss/rfsulh




3. Which brand of laundry detergent gets stains out of white clothes better — Brand A or Brand B? All clothes
are washed on hot. An experiment is conducted with white T-shirts, all of which contain grass stains.
(a) What type of design method is used? comparativt randomizecd €Xx Peviment

(b) Can this study be blinded? Explain.
Yes > people can be gwen +Hie detergent out
not +old what brand it is but +his 1S Unneces savy
(c) Would a control group be necessary? Explain.

NO» we want o know how Brand A comparcs
o Brand B and t+heve should ke no lurking
vaviables so we can just compare the 2 brands

4. In the above example, suppose we wanted to also measure what water temperature — hot, warm, cold -
works best in addition to the detergents.

(a) Could this experiment be blinded? Ng -» pcople Must Iknow w hat wator Hm/P
(b) Create a diagram to describe all the treatments that can take place. ot

a\SSiQ’neo‘
Hot | Warm (‘/o\i}

- ¥ t.
Broand A Trea:*b T\r'c% Tvc%

-
B Treat. | Treax- Trea
Brand 4 S _\.!L-—J

Detergent




Statistical Reasoning Name:
Chapter 6 — Quick Quiz Review

1)The journal Circulation reported that among 1900 people who had heart attacks,
those who drank an average of 19 cups of tea a week were 44% more likely than
non-drinkers to survive at least 3 years after the attack.

a) Is this an example of an observational study or an experimente
Observatimal stvidy — heu obsevrved the halbils and life
span of people wWho lhad heart AHTCKS
b) Does it provide evidence that drinking tea leads to a longer lifespan after a heart
attack (i.e. cause-and-effect)?
no» pbserVarimal stndwes CANNT  provide
evidenwe of & cause & effect relarimship

2) A farm-product manufacturer wants to determine if the yield of a crop is different
when the soil is treated with three different types of fertilizers. Fifteen similar plots of
land are planted with the same type of seed but are fertilized differently. At the end
of the growing season, the mean yield from the sample plots is compared.

a) ldentify the:
subjects: 1S plots of land
explanatory variable: _fupe of fertilizer

response variable: \i\,'\c\d of crop
treatment: _three -hspcs of fertilizey (Fertiizer /"\,\’.NC3

b) What type of experiment is being carried out?

comparative randomized experiment

c) Draw a diagram to outline the design of the experiment.

3\’0\&?\ (9) = ferrinizer A \5 s
compa

: £

1S plo Yﬁndom ey B —7 \ﬁ‘t\do

oFP\omd = assign. 292 (5) - fertil ok

\qm\z\p 3 (8) > fertilizer C



3) You are participating in the design of a medical experiment to investigate whether
a new dietary supplement will reduce the cholesterol level of middle-aged men.

Sixty randomly selected men are available for the study. It is known that weight can
affect cholesterol levels in men. What type of design would best work for this
experimente Create a diagram to outline the experiment.

BlocK design 4u accounr for weigh

not omwﬁtg\r\+ =>r.Q- - (5\"0\/"?2 - Plau\oo /

0

men
~ ovtrweight = v.q. /7

4) Vocabulary

M 2. block design
A 3.clinical frial
T 6.control group

B 8 double-blind
experiment

C_ 9.experiment
F 10 explanatory

variable
L 11. lurking

variable
_N 12. matched

pairs design

Q 13. nonadherers
G 14. placebo

L 15. placebo
effect

J 17. response

variable
T 18 statistically

significant
_H 19, subjects

R 20. treatment

growp | T NW SUPP- N compane change
‘N othol.

Qroup ! —» new SWP ~y compart change
/' n chol.
™ Qroup 2 placebo

X. experiment which studies the effectiveness of medical treatments on
actual patients

X an experiment in which neither the subjects nor the people who work
with them know which treatment each subject is receiving

K. a study which deliberately imposes some treatment on individuals in
order to observe their responses

X a variable that has an important effect on the relationship among the
variables in a study but is not one of the variables being studied

X a variable that we think explains or causes changes in the response
variables

B. a dummy treatment with no active ingredients

K the individuals studied in an experiment

)(on observed effect so large that it would rarely occur by chance
A a variable that measures an outcome or result of a study

X favorable response to a dummy treatment

M subjects are first grouped into similar traits and then randomization is
carried out separately within each group

W. experimental technique comparing pairs of subjects that are alike as
much as possible when each receives a different freatment

X. subjects who do not follow the experimental treatment
X any specific experimental condition applied to the subjects

_X'the group in an experiment which receives the placebo treatment or a
treatment which is already on the market



