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Free-Response Question 1

. Design an experiment to determine whether a new drug that is supposed to reduce hyperactivity in children
V' actually does. Your essay should include an identification and description of all of the components of your
experimental design, including sampling, independent and dependent variables, controls, and the method that you

would employ to evaluate the outcome.,

Question 1 Scoring Guide

There are five components to this question in experi-
mental design: (1) Sampling; (2) Independent vari-
able; (3) Dependent variable; (4) Controls; and (5)
Method of evaluating outcome. Each of these compo-
nents can eam up to 2 points — 1 for “identification”
and 1 for “description,” The specific criteria for the 10
points follow:

SAMPLE:

(1) The subjects must be identified as hyperactive
children — although points will not be taken off
if sample is described as including normal chil-
dren as well, as long as hyperactive children are
in both the experimental and placebo (or control)
group.

(2) There must be some indication of a sampling
(selection) procedure, e.g., an indication of
whether subjects will be selected randomly, or be
representative, any notion of subtest of a larger
group is acceptable. Control: Demographics not
scored in this context,

Iv:
(3) The IV is identified as the drug/drug treatment.
(4) The treatment is described, e.g., division of sample

into at least one experimental and at least one '

other group, e.g., one that receives a placebo,
other level of the drug, different drug or no drug.

DV:
(5) The DV is identified as hyperactive behavior or a
change in hyperactive behavior.

(6) The specific hyperactive behavior to be mea-
sured or the method used to determine change
(e.g., a scale of 1-100, observation of ‘specific
behaviors that may indicate hyperactivity of
physical index). “Measuring hyperactivity’: not
enough,

CONTROLS:

(7) References made to a placebo (or other drug)
within the context of a control.

(8) Reference made to other control techniques, e.g.,
random assignment to treatment groups, double
(or single) blind procedures, demographics, drug
vs. non-drug groups — in the context of controls.

EVALUATION:

(9) a) Indication that statistics will be used to evalu-
ate difference between groups or b) other
approach to determining reliability and/or valid-
ity of findings (e.g., replication).

(10)_ Indication that groups will be compared to deter-
mine effectiveness of drug of indication that
groups will be significantly different (not neces-
sary to say “statistically significant”).
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Sample Student Responses
Student Response 1 (Excellent)

(4 \XULHW‘W\— o At ey A nan drug O\L*uwl\/

PALQS huoumw-w n_chldren weuld ‘aec\m by

cardimiv mmolma Wwithin a arouo of cdlen with cef

-tf’(ﬂd

napeyal Mol o T e control mv U Laowen confound g

vanavs, Thn s chiddren wald be mmdomlv 455iang 8~

Iy eides g, conbil al evc()ermwiw arouos Ti<

experimented afeup 15 i afbup (01BN e ned

dfua e S conlrsl arun vewuld nety Tha

A0 AN E Va bl il be L drua and W

Y e dgpendentuandbls o) m:/ Wy

My f)t-r(\Lli Ve w/‘n vie/. SAAONGMNIR AR L. The

skl ayouD e sl Lol (ecieye Q o\atebo Lo

-/ﬂ‘aw’_ fﬁﬂal v{/\ﬂ adminsYaten ot dﬂ\/ SyhStan(g

/—) Nt U/\L Afwrming  fackey 10 bepai! glkrng.

A f*wa. olind il He (sed — Uy o \_x;z#r/rmnyf

il ner Wiew wineh mndﬂn WEre. ArE N g

Q\L\u\ou W S actue) dnla 4 4 LU N0 bigsing

ey het exalugnn., W (mlA(dm wll also 7

0o, umbolmod ol e nptre oF whafewer

aistanle © kewna aﬁmmﬁ—efec\ 0 ek Lhigf aetend

uil et aswernad Sy r.ﬂuwma\ W offe s of M

Subé%c‘tﬂulﬁj Tve 2valuakr ol cbserve dhe chldrein

11;\ e naturalshie shgervtion

\n\‘f\C\ \A/TLQ‘*-'(HS\M }“/'aagurﬁs S ensure L hs

RS NS ARS N afect e <uh et *obnc\\uof

The_gouds cutcome would oe ovaluakd by

E32H



L e e 0 (e puning sg benoinS o
Wl condre) cnd oy pe(livified avLups e
_Abermine & e diug s (endlated w6
000000 INDRTINGY, Inrenbal Shkekc
Wil deid e ) Yo ddemine 1€ Lhe eulds
ectafed o chand .

Comment: This essay, which earned 10 points, shows a clear grasp of experimental design and methodology. The
faculty consultants were particularly impressed by the student’s awareness of the need for experimental controls.
The student also has excellent writing skills and expresses himself or herself in a clear and organized fashion.

The student’s opening sentence gains 2 points on the issue of sampling. The student recognizes that this study
should be done on hyperactive children (not all essayists did). The student also knows that the subjects in this
experiment should be selected by sampling to control for “unknown confounding variables.” The student proposes
a solid experimental design, dividing the subjects into two groups; an experimental group which receives the new
drug, and a control group which does not. The student shows awareness of the need to assign the subjects to the two
groups on a random basis — one of several indications of this student’s grasp of experimental contro]. The
Independent variable is explicitly identified as the drug and the dependent variable as the hyperactive behavior. The
student recognizes the critical need for a placebo control in this type of research and is able to state why such a
control is necessary, The student also recognizes the need for a double-blind design as a further control and clearly
. describes such a procedure. The student describes a way of measuring the dependent varjable “through naturalistic
observation using unobtrusive measures.” This excellent essay could have been made even better if the student had
described some means of objectifying or operationaily defining these measurements. The student recognizes the
need to compare the two groups to determine the effectiveness of the medication and that statistical treatment
wotld be necessary to evaluate the outcome.
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Student Response 2 (Good)
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Comment: The student recognizes that the study shouid be done on hyperactive children but does not describe any
way of selecting the children for this particular study; i.e., the student does not fully deal with the sampling issue.
The experimental design properly divides the subjects into two groups, the experimental group which receives the
medicine and the control group which does not receive the medication. The final sentence of the first paragraph
begins to address the need for various experimental controls. The student correctly identifies the jndependent
varjable and the dependent variable and demonstrates good understanding of these concepts. The student merely
says that “data are taken,” but does not state how the behaviors on which the data is based will be objectified
(operationally defined) to ensure accurate and reliable measurement of the dependent variable. Because of the
powerful effects of subjects’ expectations and their belief in the efficacy of any medication, particulatly a new
medicine, a placebo control is necessary in virtuaily all research on the effectiveness of a particular treatment
approach (medical or psychological). The student fails to provide this vital experimental control, and loses the
point. The student compares the outcome measures (hyperactivity) of the two groups appropriately and does so
with “several graphs (bar),” a descriptive statistical treatrnent. A stronger essay would have described some use of
inferential statistics. The need to do further experimentation, stated in the last sentence, is another way of
evaluating the outcome and also would have gained the point. This essay scored a total of 7 points.
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