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Research Project Pages (RPP): Conducting your Research Investigation

The following pages provide documents to help you conduct your research
investigation. Throughout this unit, you are addressing the question: “Why do some
people become regular smokers and others do not?” by the carrying out these steps:

e Develop an overarching hypothesis from smoker profiles, your
intuition/observations, and past research (Lessons 1-5).

 Create specific hypotheses that relate to your overarching hypothesis from the
. Smoking Behavior database questions (Lesson 6). :

e Analyze many questions from the Smoking Behavior database to generate new
hypotheses for future studies (Lesson 7).

The above bullet points are broken down into the following sections of RPP:

Lesson 1. Preliminary Ideas about Smoking Behavior.............oovveeeeeveeeenn. RPP-1
Lesson 2. Research Topic and Overarching Hypothesis............ccccvvvuunen... RPP-2-3
Lesson 3. Genetic Component to Research TOPIC. ... ov. SN TN 30y A0, RPP-4
Lesson 4. The Smoking Behavior Case Control Study...........cecveueueneee... .RPP-5-6
Lesson 6a. Hypothesis Testing.......cccceeivvveeeemmueeee e e e e RPP-7-10
Lesson 6b. Mapping /‘-‘\cti-vi‘t‘y ................................................................... RPP-11
Lesson 6¢. Drawing CoNCIUSIONS........ccooivcevuueeiee e e eeeeeeeeee e RPP-12
Lesson 7a. Planning your Hypothesis Generation Research............oo....... RPP-13
Iiesson 7b. Condu;:ting Queries inHypothesis Generatfon EF AP . | - -

Lesson 7c. Hypothesis Generation and Proposing a New Case Control Study......
...................................................................................................... RPP-15-17

RPP-i EXPLORING DATABASES SEPTEMBER 2011



RESEARCH PROJECT PAGES

Name:

Date: . Period:

Lesson 1. Preliminary Ideas about Smoking Behavior

Write a paragraph describing three or four reasons why you think some people smoke

and others do not. What evidence do you have for each reason you gave?
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Lesson 2. Research Topic and Overarching Hypothesis

Directions

Work with your research team to provide the following information. Each person

should complete their own sheet.

1. Research Team name:

2. Research Team members:
O T 4
P S e

3. What is your research topic?
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4. Why does this topic interest you?
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5, How does your research topic relate to the driving question, “Why do some people

become regular smokers and others do not?
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6. Do a GoogleUSchoIar search to find out what other studies have shown related to

your research topic. Summarize key findings below.
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7. What is your overarching hypothesis?
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8. YVhat evidence from the smoker profiles, prior studies, and your own experience did
you use to form this hypothesis?
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9. List 4-5 question numbers from the research questlonnalre that will help you to test
your hypothesis.
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Lesson 3. Genetic Component to Research Topic

1. Your group may be focused on a topic that is mainly environmental. Do you think that
there is also a genetic component to the topic/factor you are investigating?
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Lesson 4. The Smoking Behavior Case Control Study

smoker?

Outcome: Being a regular smoker

smoker.

are

Cases: Regular Smokers

Intended
Men and
women

25 - 54
Years Old

Diverse
Racial
Backgrounds

Smoking Behavior Case Control Study
Research Question: What genetic and environmental factors might lead to someone becoming a regular
Exposures: Various environmental and genetic factors that might be associated with becoming a regular
The Exposure(s) our group is focusing on
”“"‘4':'-\“'«~=.x“~ (A AOYS 14 o o CA S (e AT
Controls: People who have tried smoking and
quit
Study Population
Actual number (in database) 578
Men: _ ¥4 f Women: = v
T Cases — ~Tonfols —— Cases Controls
Are men and women evenly balanced between cases and controls? Explain.
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Are the age groups evenly balanced between cases and controls? Explain ,
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Are the racial groups evenly balanced between the cases and controls? Explain.
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Lesson 4. The Smoking Behavior Case Control Study, centinued
Questions:

1. The Smoking Behavior Study was conducted in the urban Puget Sound Region
‘through the University of Washington. Why do you think there might have been

problems properly matching cases and controls? _ o A
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exposure(s). WWHW@B\ T prvovlaa S t"/\.dmﬂc,&
o worvaein Wlou/a/ Na+ r“ﬁtbuzv:} ot toucen a
Wity - 40 sMOEING oy ruaca AS YWin proeanng
Becoods WSt of o ore Yusy ot ML Wy
T us bavds hanre meve  Hmd . ‘TV%W
A LS gt Ao — i ﬁ—ﬁiﬂ—%—mq%*,t

[ Ty naang MNE N vt 80 %W\QL/U‘( (S

| A fakoY ps v oge , g fldan PP Uy
Voave e e stuur€s G eXpLnLncr ok
UXQ/H_{ /Mf \+ o /g M/ubfm/r (ﬂ 2 i IQMCL/L \
ooV s VO pegin A1 gl b A NCUVavE

4

RPP-6 EXPLORING DATABASES SEPTEMBER 2011




RESEARCH PROJECT PAGES

Name: “ Date;  mmm— Period: e

Lesson 6a. Hypothesis Testing

Please see the Directions for the Research Project Pages to complete the
following RPP.

Go to http://www.sciencemathpartnerships.net/vlewrapper/view.html

Big Research_Topic:

| o4

A YWB N C TTCOS 00 $yngl

Overarching Hypothesis: ot g ey )

AR ( CA0TAV T ~ /N X1+ L LN\ (AN VU < (@
\v / X e AN VI L e I\ L RV Y A % )

i
AL (i AnA ~ LYy

1 "M { oA \‘l . 4 e Y0 ¢ 'A‘.;“,\";"'\;,‘f A0 A
Complete this section before entering database WS- Cfeecr i

Your 1% database question (give question # and question):
I\, ? i‘"fl,_»’k"“‘_;,,"[.‘j/”“ {f,t', ‘€ \(/ Vil AN &7, AHe ’ l: “( A\"r(:’; A v

N = ¢ el BV 7V U — Vo N\
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| & vy Vi IS Vv v 4 } “D 7

Ve g‘e@c?iptfon in words: . _ ; -
Towe Yot experienad. o Ao ereost (N &fress
Not exposed: Responses —and description in words:
TWOY whe hagl no daereaye ef e
Why did yoﬁ define “exposed” and “not-exposed” this way?
TO see i emagi 78 W? S affe ok NS SS |45
Stoy poplentseled () el AR FAGEETS o novt Sinerit

Exposed: Responses -

Testing your Hypothesis: Go to “Hypothesis Testing” to complete this page.

95%Cl_ . 94% — 19« ‘“18 Does the 95% CJ contain the value 1? N 0

Interpret the result: ,
a) Use the odds ratio in a sentence that describes what it means. Py e e
£ 4w odd S Ao 18 0.8 - W T, WOV g w<
O WA CINE [N Se ] WENe 10 - ZX_ mave. ((ze,(,%;

b) Is there an association between the €Xposure and the outcome? How do ou know? T
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¢) Do you think this €Xposure causes people to become aregular smoker? Apply the criteria for causality to
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Support your answer, (- WT.,;DAA’ ,_{iaj://‘”b ‘LM o @ o Y eater t
ONL , s s oS et AR NAS, o G e, ., O
A 5SS toadTon 2 v e AYC 1in T ©X PO Us ’ L.UCLLLD/(
CoASEe  a greatds

- C & s el 1 Ct,zw‘j (Z/'V( Pé L \’i J‘yi l Wi"’ﬁ t2 ("{A.
/\ B 5 )LLL\J fl ok bl A3 0 ) J

SUATOVL sudgl § wa_gve regUAovy ENgplg s

i
Odds Ratio: 0. Y ASample size: Z & 25| = —!

. ) ey,
Hagvaa~ P |

)

RPP-7 EXPLORING DATABASES SEPTEMBER 2011



.

RESEARCH PROJECT PAGES

Name: Date: Period:
Lesson 6a. Hypothesis testing, continued

Complete this section before entering database
Your 2nd database question (give question # anm

-Fi%’ Q_% D\A/n v ©x ) ) [/(A,}//L ’
A%W@Vwcm ot TV EU"MWW WW}J P’z% s P
Your pecific hypothesis for'this question: | ¢ Yo gxm Lgi mv SRR
Yowr Lx peripmundah BV Y VR s re Tt hm&
W Pecome o svnaleAs”,

Exposed: Responses and description in words:
L wnD @ WQW(X O lbWTE
Not exposed: Responses and descnptlon in words

“Wf% u\ o w/\% D mzz

B/c m_-\a«e@rmﬁ heApes WW W
W Nl e e g O Affeeteq d o Whanerny
Study population (select one): Everyon Males_? Females M @(,
et TAC COMPArT ( 9
Testing your Hypothesis: Go to “Hypothesis Testing” to complete this page. C M‘%‘ Lol
Odds Ratio: (p . 2% Sample size: 2o
95% CI:EJ;?: s 12 .03~:\f Does the 95% ClI contain the value 17 __ N\D

Interpret the result:
a) Use the odds ratio in a sentence that describes what it means.

B P odds @tio 1S 033 frum hove Wlo experitviag
A A2Z IS (33X Mo |k ¢y be coml d gund¥A .

b) Is there an association between the exposure and the outcome? How do you know?

Thonds g As=TUMEON et et ExFpd itin L
C e ot caWUe R ot e mnﬂrcw%
Urndervak Ay jnoude 1

¢) Do you think this exposure causes people to become a regular smoker? Apply the criteria for causality to
support your answer.

Fraos Thwe exXporund CAuLEs W*P/U@ JWJmU)\
mm \/\&QX\}\J@\/\/ Q’)’VLW \Q@(’ﬂo“)g{_,
L\JM %/VWM ak W‘L‘Y% c%/\% Ad

M&mx reel 0400 o MM /DU
b WQI:MV/@ e YV Y (ASANZ%4% 1
e wwﬁww% it
W(/\/‘/A .l WY Ypld I maed */?7,0 (Jz/1
i bty
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Lesson 6a. Hypothesis testing, continued

Complete this section before entering database
Your 3rd database question (give question # and question):

H1g.3 D/u\nm' ur expenmondal sy ghast, did w’i()?/ﬂﬂemcb
W»q) of rv\a WV (‘,%«167 R [’jWL A€ (n Yo %W_
Yog_rﬂ ecific hypotheSIS for thlS questlon

Ho (f sngdid Lanves st —eid Fasthe i v
MWW e 4 vy Wt U b LNV Y\ J e S
Exposed: Responses and%;‘icnptlon in wordst d/U

T3 Wb radeni— fmgm@(w* LA WB’ 1\7\/@“&/@&0}@—55\

Not exposed: Responses and description in words

. Thwwe whe dU s1dde At Aayt < of <}’W\~WM%

Why did you define “exposed” and * not-exposed this way?
O W€ (A S&* ' V%maﬂ—g /év\ ?@\aﬂ fQ/u/\(

Study po gﬁ/on ?j;Iect one): Everyone J Males__ Females___

Testing your Hypothesis: Go to “Hypothesis Testing” to complete this page.

254

Odds Ratio: l/] )Sample size: _ £ C
o5% cl: __ L1 YT, Fp] Does the 95% Cl contain the value 12 _/¢.&

Interpret the resuit:
a) Use the odds ratio in a ntence that describes what it means.

| ¥ gWGU L. 71 ymen Q’LL@%LU\\C"\( A
\ex(%wvﬁ/vww( WV e 221X Mo\ AU (0 mdeR

b) Is there an association between the exposure and the outcome? How do you know?
ANV

Ve hneres A ASSTU AT oA -
o RN PO SUre & e dwt comd e ¢aur &€

W QR 1‘54%( X7‘

c) Do you think this exposure causes people to become a regular smoker? Apply the criteria for causality to

sur;g;:;c;ur answer. s <0, ma@g\//rcwtg*e/mg (/ W Ll Ee,S
cN WeA UL U af amete) » /W st
Auﬂq /{%/L df@ /74 57 / mei
s A Ay, A Wﬁ\? M JW
OF yriu as 3 sz/? %

G e
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Lesson 6a. Hypothesis testing, continued

Complete this section before entering database
Your 4th database question (give question # and question): ; ({;t;‘

i W T 2 dd gy % PEAMaL
Your sp?cmc hypo hesig(ﬁhls questlon

M e W’ plarl |ayted @
Lo (/@/\@ My&/}/{, O 7S e | /W}@Wﬂ({

Exposed: Responses and description in words:
Z X pevimu ol Pl e Wq
Not exposed Responses and description in words:

- CYPC/‘, \NKQ/L\A/UL pha 3L 4 VA&.«@M@

Why did you define “exposed” and “not-exposed” this way?
7@’ﬂf@f (4 e PerEEN VQW MW@% av
Study population ( select one)%ryo%%gl\é‘é Fema@éﬁ %‘;}W ‘

Testing your Hypothesis: Go to “Hypothesis Testing” to complete this page.

Odds Ratio: 0.3 lSamp|e e g %

95% Cl: I 04 A S"‘ Does the 95% CI contain the value 1? N 0

Interpret the result:
a) Uie the odds ra;to ina sentence that descrlbes what it means.
AN O

[Gas 032 ’CWD% N\ ardenendt
\ £X "(Y\,Q/vv}m,{
@V%& Mmm Liie) {@Mru o R

L YL
b) Is there an association between the expasure and the outcome? How do you know?

Thore [§ e ASBCU at o pedrve et T

ﬁ%g%\/wé M suk o oe ¢ aanshs

N0
c) D@o‘u think this exposure causes people to become a regular smoker? Apply the criteria for causality to l

oes g coas¢ [0 L %m@

T /MA/(M/ W/{/Mﬂ/%l/t&ﬁ W 1
wss/w\a\/vx% Q)x N W
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Name: Date: Period:

Lesson 6¢c. Drawing Conclusions

You will now look at the results for each of your four questions on RPP-7-10 and on the
mapping activity to draw conclusions about your overarching hypothesis.

1. What do your results show about your overarching hypothesis? B
Wt e 1L Sutg SNewW adaoudt e over wadnas ey
h’[, EOTVUS TS 1§ taont i h&mg LX AT eM R anng C’bcﬁck e i ngs
lnﬂvt% -z—,, ALk /[/{: Be .9V e oL of Sﬂ% &% 'ﬁ/\-Q/\/L \/j(’;ﬁM/\Q wb\c&l\
WESp ey x 0. VLT e caausl o These faoto s Wd
: -‘—‘* N svwoker ty oL U&U‘Qe%f”h Makes twam te el

-GS Wsq e g0 e qo el to (.
2. Which pie?eos o} eviden&é/é most strongly ué;bort your claimk?

a. Discuss one piece of evidence and why it supports your claim.

The one APt g MM oreast N $3vessS | glpg
AN CASL. pe CAMUSR.  FTNL po y\h& N}; Cons<e ANAAKLS
A& geNspn  Wawmd 10 veduce ot Fe e/ur\% .

b. Discuss a second piece of evidence and why it supports your claim.
Tl 1 NeAGON DS Tl fre pa? Z Ceeling
heAps S PV e Lo VA~ oe c AR people I
A AL ee,ﬁ/uu/wéf fhat e buzz Mmake Sthem

3. How strong is the evidence that your overarching hypothesis is supported? Are there other
ways to interpret your data? L RoaL. i )
The §¢ aml »%% "Sﬁﬁﬂwk deneR I2e. caan &
i y

ol : (% - 7 %\6— W{ how

A SSeUB NS WAoo &S (oY
FEreohvotousos whule 45— U Vw% 0
' - v : (_ﬂ\:}_‘iéw\ ~ e i F I's { 4, N | - i W
v D l e ¢ ’1’7 oY (/1 L-rz R " b ]bﬂﬂ‘ /{wﬂ‘uw \/\/% : \W MT - /( i
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Lesson 7a. Planning your Hypothesis Generation Research

During hypothesis testing, you were constrained in your queries to:

a.  Use four questions from questionnaire
b.  Plan and define your queries before doing them
c. Define exposed and not-exposed one way only for each question

In Hypothesis Generation, these constraints no longer apply because you are using
your results to propose a future study, not to draw scientific claims. In the Hypothesis
Generation view of the database, you see case and control responses to the questions
before you do the query, so you can deliberately define exposed and not-exposed to
explore the effects on odds ratio.

After you and your teammates have had the chance to explore several questions, you
will compare notes and then work together to propose a new case control study.

N gl b\ J \ 1 ; ' 7 1 / .3‘;;"L75 » 4
_ Research topic 1: Does Len ot o X 4 £ A TN VUV

Work with your research team to answer the following questions:
1. Describe two research topics that you would like to investigate in Hypothesis

Generation, and explain why these topics interest you. One of your topics can be the
one you used during Hypothesis Testing.

Why does this topic interest you?

Research topic 2: Do § A Aecwn @iyt \n ST T X

Why does this topic interest you’?

5 Ul . I ‘ ( \ L‘L Mi | 'z ;‘/ i
2. List at least four quiestions that interest your team and are related to one of the two
research topics. You can include questions that you used in Hypothesis Testing as
well as new questions. You may also include questions that only have graphical

information. j
Questions related to research topic 1: Q# 8 ,Q# 1Y Q# |M ‘
Questions related to research topic 2: Q# (19 , Q# |9 , Q# | o
')
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Lesson 7c. Hypothesis Generation and Proposing a New Case Control Study

Meet with your research team to complete this page after you have completed your
Hypothesis Generation queries.

1. Share the data you recorded in Table 1: Keeping Track of Hypothesis Generation
Searches with your teammates. Record the most interesting queries in the table
below. They may be on one or more research topics.

Research Topic Question # Why topic and question are interesting
P23 (gangiin i We picked trigs S topPTC 68
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2. Look at the data in the table above and decide which research topic your team will “ v
address in a proposed new case control study. Why did you choose this topic?

2
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3. What trends do you notice in the q’uerieé yvou/ aid 'bn th'euq‘ueétions related to this
research topic?

{
.
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Lesson 7¢, continued

Designing your proposed case control study:

5. Formulate a new hypothesis for your proposed case control study. What evidence
did you use from your Hypothesis Generation queries to form this hypothesis?

P

6.. What is the outcome of your proposed case control study?
Note: It does not need to be the same as the outcome for this study. For example,
you may be interested in designing a study focused on smoking cessation.

e K . . vy DAL LA i) “ K
LA X ™ 39 AL AT R L +

Why did you CHSOSé'%hiS outcoméﬂ’;) S = e e .~

7. Describe up to four exposures you would study related to your research topic and
explain why you are interested in each exposure.
a. Ayviounaa o0t v " VAV ~

d.
8. In your proposed case control study, what are the characteristics of your study
population? Note: your study population can be different from the population in the

original Smoking Behavior study. For example, you may want to study males only, or
people from a certain race/ethnicity or age bracket.

Why did you choose this study population?

1
i
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Lesson 7c¢, continued

9. What are the characteristics of the cases and controls in your proposed study?
Note: They can be different from the cases and controls in the original Smoking' - V.
' Lot lnawe pywldia g™

Behavior study. OY\ 4

Why did you define-éasés énd c:o‘ntro'ls in thié way?

10.Use your responses to Questions 2-9 above to complete the case control study
design template.

Case Control Study Design
Research Topic: ' :

Hypothesis: ‘

‘| Outcome for new study: —ores ¢ MDA AN

Exposures you will test:

¢ (AL BEE

Characteristics of Study Population:

Characteristics of Cases:

Characteristics of Controls: _ iw i ‘
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