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STUDENT PAGES - Lesson 1

Name: ll r- Peridd:

What are some ways if'rt you see science being applied in your everyday life?

jla t'q-

STUDENT SHEET 1.1:Conducting Research on Smoking Behavior

1. How did the scientists in the interviews become interested in science and research?
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3. Using your experience and any information from the interviews, describe what you
think happens in science. What do scientists do? How do they do experiments?
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6. How do scientists work together to solve problems and answer new questions?
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STUDENT SHEET Z.f ,WflV do some people become smokers and others do not?

As you read and discuss the smoker profiles, answer these questions.

1. What patterns do you see across the profiles? Did people start smoking around the
same age? When? What other similar do things you notice?
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2. What factors inf luence people:

a. to begin smoking? 
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4. What other information might you want to know from these people?
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5. What aspects, factors related to smoking behavior would you want to investigate
further?- 
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6. What statements or claims can you make that address the question: "Why do some
people become smokers and others do not?" Provide evidence from the profiles for
those claims. For example, someone who has a parent who smokes is more likely to be t
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STUDENT PAGES - Lesson 2

tt"r", Go"t., *-Period: 
J

C
sTUDENT SHEET 2.2 Observations about smoking behavior

WHY PEOPIT START SMOKING
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Period:

7=}axan.
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Name:

sTUDENT SHEET 3.2: Neurons, Neurotransmission' and the Giant Neuron

During the crass discussion of neurons and neurotransmission, take notes on diagrams

a, b and c. Then r"6ll ir..," parts of the giant neuron in part d.

a. A tYPical neuron

dondriles

impulses carried
toward cell bodY

impulses oanied
away lrom cell bocly

b. Neurotransmission Neuron 1

dendrites

signaling
mo

receptor

c. Close-uP of neural sYnaPse,"
I
I
I\\\

d. Sketch of the giant neuron'

Neuron 2

,: rli i.,i .:1,-i_!)

blancnes
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Period:

c/T
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STUDENTSHEET3.3:Genet icExposures in theSmokingBehaviorStudy

As a class, look at Question 103 in the Hypothesis Testing view of the,smoking behavior

database. Under "3. ldentify 
"nrrrygl"toriesponding 

to yo"ur exposure"'there is a list of

four possibte answlr, toi*'" C957r;;iln [iir'" 6no'z gene' Work with your class to

answer the questions below'

l ,Howmanyposs ib |egenotypes(combinat ionsofgenes)aretherefor th isgene
region? -:i

w |.\:ro'**i'G\ \ ,/'.----*-**q6nrl? tf
.;? I t, EH
: \ee l r /*\@7d xY+{ -,

-a ,rtraL./

2:

3 .

Why^does each genotype have"two.letters assocjated with it (C/C, rfi ' c|T)?

i#e (I^,t:+ 1 c cwr.-!-t q"I"t' 
-rV{' rnc}^rL { "tt'tl- 6hztf-ry"

rlcrn-c : hrtrvu JV\-L d.e\d,
DRD2isonthelongarmofchromosomel l 'shownOVtf r 'ea11Y3. l1" , i " f t in the

figure below. orawihe genotypes on the chromosome pairs, as shown in the

example at the r"tt. wr..lv 
"ru 

in"r" t*o cnio*osomes for each genotype?

:: !l !_!-
=E EE NN

3D33+-r=--8.- i.-i - 
--r---= 

=

4. DRD2codes for the dopamine receptor' ThlT allele of the c957T gene region

results in fewer receptors than theC allele' Draw the number of receptors you

expect for each genotype in the d6;;;oetow. one receptor is shown in each

figure.

I
I

i

, i ' .  !  '

i

) \ -
- r
'.->

T/T
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STUDENT SHEET 3.3, Continued

5. You just learned that the DRD2gene codes.for,the dopamine re.ceptor' what is

the function of this protein? Ho*'*igni making ress of this protein (compared to

"normal") affect a person's ttnoking"Oehaviori (Hint: Think about the giant

neuron and the efiect of nicotine on dopamine release)'

rJrf ty.'Lt.rr c-r-r c{ tiy I ?f:^*,'n 
t 5 t\^o.f, ir

cecLp*s 
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6. what protein does the DDC gene code for? what is the function of this protein?

How might maring less of this protein ltotp"ted to "normal") affect a person's

)/ (.,
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smoking behavior?
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7. several of the questions in the questionnaire. may have a-gbysiologlcal/qenetic

componen! to tf,em, even thoudn if ,"'".i' not,a speJiic gfiffi;ttt''"t"d-ldeiiify
' at least three questions that mJy be asking abo-ut something that is partially or

tarsety sun"iiJ,";;i;i;;;; *ny you think-this for each question'
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EXPLoRINc oereeisgs' sdprnNageR 2011

,t.ffifr"'"'l;f,'..;il' !.*€t d; ft&4{/d-l 0



l--

Name: Date:

STUDENT PAGES - Lesson 4

Period

STUDENT SHEET 4.2. Gomparing Experimental Studies and Case Control Studies

Use the information in each of the two research studies described below to complete

the blanks in Table 4.1.

Scenario
The Beta Fraternity House held a party on Friday night' By 4 pm on Saturday afternoon'

17 people who had been at the party had called-Poug, the frat house manager,

complaining of headaches and severe nausea. None of the frat brothers who were

absent from the p;;t reported feeling sick. What should Doug do to figure out what was

making peoPle sick?

Research studv I (case control study): DoYg reported the outbreak to student Health

Services. tne puotic health team thei'e designed a case control study to try to find out.

what had made the students sick. Their stuJy design consisted of giving a questionnaire

and a health 
"*"* 

to as many students as they could locate who had been to the party,

including those wno got sick ind those who didn't' Both groups of students in the

study-those that got sick and those that didn't-included males and females in the age

,"ngL of 18 to Zz.ihe questionnaire asked students about what foods they had eaten'

what beverages they had consumed, and how much alcoholthey drank' lt also asked

them to list tne peopte they had been in contact with during the party' During the health

exam, the nurse measured the students' temperature, blood pressure, and other vital

signs, as well as asking them how they felt The students who took the questionnaire

were askeo to ,eport ul* to Student Health Services one week after the party for a

follow-up health exam. Results from the study were analyzed to see.whether there were

any differences between the students who got sick and those who didn't. They learned

that g5% of the students who were sick had hugged and kissed Sally, who had just

returned from a rong itip. Sally did not feel good 
--at 

the party, but she was excited about

seeing her friends so went to it anyway'

Research studv 2 (experimental study): People stricken with the "Beta Bash" sickness

were severely iilToi S-'A days, and many developed. a rash' Public health researchers

determined that all of the sick students had hugged and kissed Sally, who had just

returned trom ooingresearch on desert mice in New Mexico. They hypothesized that

Sally had contractid a viral or bacterial infection from the mice she was studying' To

test whether the infectious agent could also make mice sick, they injected 20 Strain X

lab mice witn Saily;s sativa. Another group o'120 mice were injected with saliva from a

student who did n'ot get the sickners. Th" two groups of mice were cared for in separate

facilities and observed for the next four weeks. Researchers monitored the two groups

of mice to see whether they got sick or died. of the 20 mice injected with Sally's saliva,

17 were weak and lost weighl, and three died. All of the control mice injected with saliva

from the healthy student rehained healthy through the study.

t 4
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Table 4.1 . Experimental study vs. case control study. Answer the questions in the table.

Case Control study (students) Experimental study (mice)

Kind of Study Observational, retrospective (looking
backward in time)

Experimental, prospective (looking forward
in t ime)

Experimental
design

Participants already have the condition or
outcome being studied. The research looks
backward in time to identify factors that
might have caused that condition.

Participants are assigned to a treatment
(the manipulated variable) and followed to
see if they develop the condition or
outcome.

Variables The two groups of subjects are matched so
that they are the same in as many features
as possible.
How are the subjects matched?

Controlled variables are the variables that
are kept the same among all samples or
subjects
What are the controlled variables?

The exposure is a factor observed by
researcher to be different between the two
groups of subjects.
What are the exposures?

The manipulated ( independent) var iable
is the factor that is deliberatelv chaf qed by
the researcher. t
What is the manipulated variable?

The outcome is the factor that defrnes how
the two groups of subjects differ and is
chosen by the researcher at the start of the
study.
What is the outcome?

The responding (dependent) var iable is
the factor that chanqes in response to the
manipulated var iable and is measured by
the researcher.
What is the responding variable?

I

What
experiment
shows

The expoSure is associated with the
outcome.
Were any of the exposures assocrafed
with outcome in Study 1?

The manipulated var iable causes the
responding variable.
Did the manipulated variable cause the
responding variable in Study 2?

EXPLORINGDATABASES SEPTEMBER20lI
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STUDENT PAGES - Lesson 5

Period

STUDENT SHEET 5.1. 2x2 Table and the Car Passenger Case Control Study

The contribution of passengers to car accidents-a case control study (20071
Whether the presence of passengers in an automobile contributes to car accidents is an
important safety issue and has implication for public policy and law. A study conducted
in Perth, Western Australia in 2003-2004 assessed the contribution of passengers to
accidents resulting in non-fatal injuries. The presence of passengers in cars involved in
injury-causing accidents and cars not involved in accidents were compared. The study
included drivers aged 17 and older. Controls were matched to cases by location
(recruited from nearby service stations), time of day, day of the week, and road and
driving conditions.
- .a^)
Any6V/arivers having injury cryrae;g4dents, 73 had one or more passengers in the
ca( The control group consistedqlllrydrivers not involved in car accidents, and
among these drivers, 190 had one or more passengers in the car.

1. Fill out the Case Control Study Design form below for the car passenger study

Case Control Study Design

Research Question: Did" 
-tV.sd of PPi ivr cc'' ' t S *t^Ap Cdvt'

LCu&gA/\*s rnn-orL t r K+J./,{ ?
outcome: pN,<>u*o\r'v ^L!4&-$r 'Y tnJy(W

;, ^;^t= 

r L' - - \'rv 
o1 "( o\/{

ffi , * "&qt* u *Y?z Ry;Y"i 5,. tGMh cx

"frswtffi^;A,tr
Wbr\u,ryo{ 

tt'\vu'\'
cases: 

fu^od 
-i 

,l;1,lru?-;^ c tu,t' 17Lr-r,A-s^'\*\

inVilw-4 t vr CJuv ,L r-qdj-\A5



inq 1number oftrmes an event Oo rr)"1 ?
a,

6' what are the odds that a control was carrying 1 or more passengers? show yourwork. Remember that odds is:

o

2.

3 .

STUDENT PAGES _ Lesson 5

sruDENT SHEET s.1: car passenger case contror study (continued)

on the table below, label who the cases were and who the controls were.

what is the exposure (the factor you think may have caused the outcome)? Labelthe "Exposed" and ,,Not Exposedi rows.

Fill in the shaded boxes with the appropriate numbers from the study.

&.nf5

5' what are the odds that a case was carrying 1 or more passengers? show yourwork. Remember that odds is:

4.

number ot tirn controls were not carrying passengers;

loq = &o,av %
q s(a

Exposed
l+ Qts

l 8
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10, What laws or public policies can you think of that may have been influenced by
studies like this one?

&,nvq-fs C O\/\/L

ffi(ti

passen sL-., 
,----. € a /aol) - 3G txJr, - 

'?: 
Y:

\4*99l trL)Y/YUt'r >La 
Th*Wil:r;'ffio

8. What does the odds ratio tell us? Use the language in the following statement to say C-dT{r6lS

-*i/(g" 9#
io (OR) is a comparison between two ratios. What is the odds ratio for

OR = Odds the cases have the exposure (odds that cases were carryinq 1 or more
passenqers)
Odds the controls have the exposure (odds that controls were carrying 1 or pore

what your odds ratio means.

lf the odds ratio is X. then cases are X times more likelv to be exposed than controls(9;l'rt1/.o,if *'
C a-Q<-O A/'-a- | .1 t 'htvtt- 

5 ;1nsY\L G ?44'+
0(orleoc)

t- Ve^z eK () e^ ln\rt:'(\ a 
"-u-l-wi1 

S

9. What would an odds ratio of 1 tell you? 1g { h dvl

ffi- ftE,rilffia'*affi;Ur'4 &'. {.'\e-
of crrrt-rils- Wh4

flrt'-P-

YA

OT,n/AA*6-ri\4a.,l- fR- Cfl-u r..nJh*o e.tt"-L-
l"n h.n-r-t'u L Q-

l, t'\ A-UU ; A*'rrytlz "
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STUDENT SHEET 5.4. A Real Case Control Study

Smoking and Lung Cancer. A case control study by Doll & Hill (1950)

The occurrence of lung cancer increased rapidly in the first half of the twentieth century.
Why? There were several ideas. During this period, in western nations, manufactured
cigarettes were plentiful and easy to obtain. Could increased smoking account for the
increase in lung cancer cases? A classic case control study carried out in 1947 by
English epidemiologists Sir Richard Doll and Tony Bradford Hill examined the
relationship between smoking and lung cancer. Doll and Hill compared the smoking
habits of hospitalized London lung cancer patients to the smoking habits of patients
hospitalized for other causes. All the patients were men and under the age of 75. Here
are their results:

Cases
(lung cancer)

Controls
(no lung cancer)

Cigarette Smokers 1 350 1296

Non-smokers 7 61

i

CI\
lL

f"ru,#
2 0 1 1

^5ttr{

1. Fill out the Case Control Study Design below for Doll and Hill 's study.

Case Control Study Design

StudyPopulat ion: ,  ,  t
t l i r ; ' t - ' . - ' - r  

'
,  

' t _ t  

)

{  ' t  i  I  ' " ' ' ^
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2. Using the data provided for this sJudy, calculate the percentage of cases who smoked
- 
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3. what can you conclude from these percentaggt ?ld 
from Gmparing them?
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' 4. What are the odds that a case will be a smoker?
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6. What i, tffJ odds ratio for this study? Show your work'
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STUDENT SHEET 5.6, Continued

Type of error Study number

a. Random error t"

b. Selection bias I,
i

c. lnformation bias

d. Confounding

STUDENT PAGES - Lesson 5^ {
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Test Your Knowledge
Which of the followini, made-up studies is an example of each type of error?

study 1: sam hypothesized that smokers are more likely to have believed they could

not become addicted to cigarettes during their experimental smoking phase' Therefore'

Sam performed an odds ritio calculation from the smoking behavio-r database for

Question 20: During your experimental smoking phase, did you believe that you could

become addicted tJ cigarettes? sam found thai smokers were 1.23 times more likely to

not believe they could-b"ror" addicted compared to non-smokers. However, the 95%

confidence interval to.zo to 1.98) contains the number one, which means that there is

not an association between believing you could become addicted to cigarettes and

becoming a regular smoker'

study 2: In a study of chronic back pain, cases.were 2.5 times more likely than controls

to recall having ovlr-exerted themselves lifting heavy objects in the past 10 years'

study 3: A recent study suggested that people who are.-o-veilveight are less likely to

attend college than people who are in the "normal" weight range' However' when the

data wOre stratified ior family income (high, average, and low;' there was no observable

association between being overweight and not attending college'

study 4: several participants mentioned that they learned about the study and the $30

gift card at the homeless shelter they frequented. This group was almost entirely

smokers, and they tenoeo to be older compared to control participants' on the other

hand, several study subjects expressed delight that they could contribute to a study that

involved high schobl students in doing resea-rch on why people smoke' ln general, this

population tended to be younger and-was much more iifety to be non-smokers' Based

on these facts, what bias could occur in question 83: How well off is your current

family/household?
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watch as your teacher selects step 1.4 Hypothesis..Generation' and then Question

12, ,'How old Were you when you first tried'a cigarette, even a single puff?"

Notice that in this view, you can see the number of cases and controls who gave

each response * ih;,iJJion as both a table and a graph.

As a class, decide which responses you will use to define exposed and not-exposed'

serect them, choose ,,Everyone" to,. i#"rtuil;AGiion, and then "Get odds ratio'"

5 ' lnQuery lbe low,wr i te theresponsesyouused. forexposedandnot -exposed,and
firt in the 2x2rabre,the odds ,"tio,'L" d5% confioence intervar, and the sample size'

6. ln Query 2, use different responses to define exposed and not-exposed' and again

use.,Everyone,,forstudypoputat ion.Select. .Getoddsrat io' ' ,Hint: thinkabouthowto
get a higher odds ratio'

7. ln Query 3, use the Same responses to define exposed and not-exposed as you

used in Query 2, but select tvtate oi Female for ttre study population'

STUDENT PAGES - Lesson 7

StudentSheetT. l .Us ingHypothes isGenerat iontoExp|oreData
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Query 2
Exposed: Responses to question 12 iir t and description in words:

i '  :  . - - 1 r ' -  . . . ' i . .  
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Not exposed: Responses to question t"r-jp- 
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Study population = Everyone

Gases Controls
Exposed

ia= [=
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d=
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odds Ratio,. yl ltnhu)
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95% confidence int"r"t&.29,

Sample size
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Questions
1. Comparing Queries 1 and 2, what changes in odds ratio and 95% confidence

interval do you notice as the way you defined exposed and not-exposed and thus
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