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Objectives & Background

Student ResponseSystems(clickershereafter) have been successfullyutilized in classroom
instruction (e.g. Duncan,Liu et.al., Martyn). Recognizeds an active learningtool they allow
studentsto becomemore easilyengagedat the time of instructionand they canbe helpful in

stimulatingstudentinterest Thefeature of anonymouslcollectingd I dzR gspandedowers
commonclassroonbarriersbetweeninstructor and studentssuchasthe reluctanceto answer
In-classquestionsout of fear of beingwrongor beingjudgedby peers If usedproperlyclickers
do changestudentsfrom passiveto activelearners Furthermore,they serveasanimmediate
feedbackof the & (i dzR Gngldistadlingo the instructorthat otherwiseis impossible

Clickerslend themselvesvery easilyto classeswith lessquantitative focus, e.g. humanities,
or fact-basedsciencesthat do not center instruction around problem solvingmethods and
skills(e.g. mathematics statistics,or econometrics) Our main objectivefocuseson evaluating
the effectivenessof clickers for formative assessmentin introductory Statistics courses
In simpletermswe wishto explored ¢ Kwotksandwhat doesnot.£

Clickershave proven their effectivenessundoubtedly at lower levels of learning (following
. T 2 ZTax@dwmypndwe expectsimilarresultsin our study Thesuitability and effectiveness
regardinghigherlevelsof learninghoweverhasnot beenexploredextensivelyand needsto be
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Setup of Study

AParticipants:one section of Stat 101 (Principles of Statistics for General Undergraduates),
approx. 100 students
one section of Stat 226 (Introduction to Business Statistics),
approx. 80 students

Aclasses met three times/week for 50 minutes and twice/week for 75 minutes, respectively

Aclickers were provided to students at beginning of each class petogersonal clicker was
assigned to every student throughout the entire semester

Astudents had to register personal clickeMrebCTror grade recording purposes
Aclickers were used throughout the entire semester at least once week
Aa set of questions was written for each of the topics discussed in class
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Resultsare preliminary,asthe Springsemesterof 2009 servedas pilot study. More concrete o Evaluating

hypotheseqseebelow)includingformative assessmendre to follow throughoutthe Fall2009 o Creating

and Spring2010semesters

Constructing and Building Knowledge using clickers

In his book Brain Rules JohnMedinatheorizesthat @ a S Y 2 &idis&vadlatile that you have
to repeatto NB Y S Y anfl dedisistentre-exposureto the informationis a necessaryasisof
acquiringknowledge He arguesthat short term memory can be createdthrough repetition
(Rule#5: Repeatto Remembe)yandthat longterm memory,takingyearsto consolidate can
only be built throughrememberingto repeat(Rule# 6: Remembeito Repea).

Applying

PreliminaryResultsand What Did We Learn?

AEndof semestersurveysndicatedpositiveexperiencefor students(andinstructors!)

AClickersare a valuablelearningtool if usedappropriately. Useof clickershelpsimproveclassroom
participationandstudentinterestin Introductory Statisticxcourses

AClickerquestionsshouldnot usedasa replacementof standardforms of knowledgeassessmenas
the levelof learningis not the same

ATypeof question(seecenterdisplay)determinessuitability of clickerquestion,i.e. higher
levelquestionse.g. analyzingevaluatingand creatingat first glanceto not appearoptimal

GWSLISIF GSR SELRA&dINBE (2 AYVF2NXIOGAR2Y AY | _ Lhirstglanceto not
Y2aid 1LJ26S NF dz gl & 02 FTAE YSY2NER for in-classusedueto different work pacesof studentso a AUR\ Y36rdasterstudents

shouldgenerallybe avoided)

AToa certainextent higherlevel questions however,canbe incorporatedin combinationwith

AClickersclearlyprovide a powerful tool when trying to implementrepetition into classroom . . . . . o
yp P ying P P groupwork, classroondiscussionghink-write-pair-shareactivities

INnstruction

AEffectiveuseof higherlevelquestionsneedsto be exploredfurther andincorporation

AConsistenuseof clickersat the beginningor end of a classperiod allow instructorsto refer S _ , , _
of suchquestionsinto on-line learningplatform suchasWebCTmight be more suitable

to previouslydiscussedopicswhile spendingverylittle time instructionaltime.
ANumberof clickerquestionsper useneedsto be limited, studentsremainattentive for

ABoth studentsand instructorswill be provided with immediate feedbackon how much of _
3-4 questions

previouslydiscussednd learnedmaterialis still beingretainedby studentsat anylater stage
of the courseallowingto asses$t O dzY dztdurée} S 6t SRISE

Some Example Questions
Used in Class

AFurtherresearchneedsto be doneto asses®ffectivenesof clickersquantitatively(see
proposedresearch)

AThisis particularlyintriguingin the contextof essentialand continuouslyreoccurringtopics

suchasnormaldistributionsor samplingdistributionsof estimators ATechnologys generallyreliablebut not always

Match the following scatterplot to the residual plot that Match the following scatterplot to the residual plot that
The following five observations were recorded: we would obtain if we fit a regression line to the data. we would obtain if we fit a regression line to the data.

Which of the following == 21,23, 25,29 and 22.

best describes the shape
Gif s Ftioig et e ’_H—I_H_’_LL What is the median?
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a U dzR éndars@idingf the coursematerialsignificant?

A machine is set to fill plastic bottles with an energy

i Business students at ISU randomly surveyed 100
beverage. Suppose the amounts dispensed are

ISU undergraduates and calculated the average
credit card debt to be $2,200. What is the 90%
confidence interval for mean credit card debt
among all US undergraduates? Assume the
population standard deviation is known to be $600.

ADoesthe useof clickershaveanimpacton & i dzR &tjfuidleQthwards Statistics?

Reducing the bias of an estimator means
normally distributed with a standard deviation of
1.5 ounces. What should the mean number of
i")r 1. decreasing the mean of the statistic. ounc.es dispensed_ bY the machine be_ so 2.5% of the
5. epressiogthe sverags Afsmence Batmsen plastic bottles claiming to be filled with 20 ounces

1% of | thestatistic and the true value of the contain less than 19.5 ounces?
parameter.

ADoesthe effective useof clickersdependon classsizesand classtopics?What adjustments,
If any,are necessarylependingon classsizeand classopics

AAre clickerssuitablefor all levelsof learning?

l‘ 3. decreasing the variance of the sampling | 27% 1. 16.6 ounces | :25% 1. ($2082,52314) |
distribution of the statistic. 23% 2. 21.5 ounces ‘ 25% 2. ($2060, $2340) J

76% 4. increasing the sample size. ‘ 31% of 3. 22.4 ounces ‘ :25% & 3. (52101, $2299) {
; : : : : ‘ ‘ ‘ ‘ 9% 4. 23.1ounces J 26% 4. There is‘ not enough information. |

AHow canclickerseffectivelybe combinedwith other activeandtraditional learningtools?
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