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The Use of TurningPoint (Clicker) Technology for Formative Assessment in Introductory Statistics 
Set-up of Study
ÅParticipants: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

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

Åclickers were provided to students at beginning of each class period ςa personal clicker was   
assigned to every student throughout the entire semester

Åstudents had to register personal clicker in WebCTfor grade recording purposes 

Åclickers were used throughout the entire semester at least once week  

Åa set of questions was written for each of the topics discussed in class

ÅǉǳŜǎǘƛƻƴǎ ǿŜǊŜ ǿǊƛǘǘŜƴ ŦƻǊ ŜŀŎƘ ƻŦ ǘƘŜ ¢ȅǇŜǎ ƻŦ .ƭƻƻƳΩǎ ¢ŀȄƻƴƻƳȅΥ  όŦƻǊ ǎŀƳǇƭŜ ǉǳŜǎǘƛƻƴǎ ǎŜŜ 
center display)

o Remembering 

o Understanding

o Applying

o Analyzing

o Evaluating

o Creating
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PreliminaryResultsandWhat Did WeLearn?
ÅEndof semestersurveysindicatedpositiveexperiencefor students(andinstructors!)

ÅClickersarea valuablelearningtool if usedappropriately. Useof clickershelpsimproveclassroom
participationandstudentinterest in IntroductoryStatisticscourses.

ÅClickerquestionsshouldnot usedasa replacementof standardformsof knowledgeassessmentas
the levelof learningisnot the same.

ÅTypeof question(seecenterdisplay)determinessuitabilityof clickerquestion,i.e. higher
levelquestionse.g. analyzing,evaluatingandcreatingat first glanceto not appearoptimal
for in-classusedueto different work pacesof studentsόάƛŘƭŜǘƛƳŜǎέfor fasterstudents
shouldgenerallybeavoided).

ÅToa certainextenthigherlevelquestions,however,canbe incorporatedin combinationwith
groupwork,classroomdiscussions,think-write-pair-shareactivities.

ÅEffectiveuseof higher-levelquestionsneedsto beexploredfurther andincorporation
of suchquestionsinto on-line learningplatform suchasWebCTmightbemoresuitable

ÅNumberof clickerquestionsper useneedsto be limited, studentsremainattentive for
3-4 questions.

ÅFurtherresearchneedsto bedoneto assesseffectivenessof clickersquantitatively(see
proposedresearch).

ÅTechnologyisgenerallyreliablebut not always.

Constructing and Building Knowledge using clickers

In his book BrainRules, JohnMedinatheorizesthat άaŜƳƻǊƛŜǎare so volatile that you have
to repeatto ǊŜƳŜƳōŜǊέandconsistentre-exposureto the information isa necessarybasisof
acquiringknowledge. He arguesthat short term memorycanbe createdthrough repetition
(Rule#5: Repeatto Remember) andthat long-term memory,takingyearsto consolidate,can
onlybebuilt throughrememberingto repeat(Rule# 6: Rememberto Repeat).

άwŜǇŜŀǘŜŘ ŜȄǇƻǎǳǊŜ ǘƻ ƛƴŦƻǊƳŀǘƛƻƴ ƛƴ ǎǇŜŎƛŦƛŎŀƭƭȅ ǘƛƳŜŘ ƛƴǘŜǊǾŀƭǎ ǇǊƻǾƛŘŜǎ ǘƘŜ 
Ƴƻǎǘ ǇƻǿŜǊŦǳƭ ǿŀȅ ǘƻ ŦƛȄ ƳŜƳƻǊȅ ƛƴǘƻ ǘƘŜ ōǊŀƛƴΦέ

ÅClickersclearlyprovidea powerful tool when trying to implementrepetition into classroom
instruction.

ÅConsistentuseof clickersat the beginningor endof a classperiodallow instructorsto refer
to previouslydiscussedtopicswhile spendingverylittle time instructionaltime.

ÅBoth studentsand instructorswill be providedwith immediatefeedbackon how much of
previouslydiscussedandlearnedmaterial is still beingretainedby studentsat anylater stage
of the courseallowingto assessάŎǳƳǳƭŀǘƛǾŜcourseƪƴƻǿƭŜŘƎŜέ.

ÅThisis particularlyintriguingin the contextof essentialandcontinuouslyreoccurringtopics
suchasnormaldistributionsor samplingdistributionsof estimators.

Objectives & Background
Student ResponseSystems(clickershereafter) have been successfullyutilized in classroom
instruction (e.g. Duncan,Liu et.al., Martyn). Recognizedasan active learningtool they allow
studentsto becomemore easilyengagedat the time of instructionand they canbe helpful in
stimulatingstudentinterest. Thefeatureof anonymouslycollectingǎǘǳŘŜƴǘǎΩresponseslowers
commonclassroombarriersbetweeninstructorandstudentssuchasthe reluctanceto answer
in-classquestionsout of fear of beingwrongor beingjudgedby peers. If usedproperlyclickers
do changestudentsfrom passiveto activelearners. Furthermore,they serveasan immediate
feedbackof theǎǘǳŘŜƴǘǎΩunderstandingto the instructorthat otherwiseis impossible.

Clickerslend themselvesvery easilyto classeswith lessquantitative focus,e.g. humanities,
or fact-basedsciencesthat do not center instruction around problem solvingmethodsand
skills(e.g. mathematics,statistics,or econometrics). Ourmainobjectivefocuseson evaluating
the effectivenessof clickers for formative assessmentin introductory Statistics courses.
In simpletermswe wishto exploreάǿƘŀǘworksandwhat doesnot.έ

Clickershave proven their effectivenessundoubtedly at lower levels of learning (following
.ƭƻƻƳΩǎTaxonomy)andwe expectsimilarresultsin our study. Thesuitabilityandeffectiveness
regardinghigherlevelsof learninghoweverhasnot beenexploredextensivelyandneedsto be
carefullyevaluated.

Resultsare preliminary,as the Springsemesterof 2009servedaspilot study. More concrete
hypotheses(seebelow)includingformativeassessmentare to follow throughout the Fall2009
andSpring2010semesters.

ProposedResearchHypotheses
ÅWhat is the bestwayto incorporateclickersinto IntroductoryStatisticscourses?

ÅHow effective is the use of clickers?Canthe effect be quantified and is the benefit to
ǎǘǳŘŜƴǘΩǎunderstandingof the coursematerialsignificant?

ÅDoesthe useof clickershavean impactonǎǘǳŘŜƴǘΩǎattitudestowardsStatistics?

ÅDoesthe effectiveuseof clickersdependon classsizesandclasstopics?What adjustments,
if any,arenecessarydependingon classsizeandclasstopics.

ÅAreclickerssuitablefor all levelsof learning?

ÅHowcanclickerseffectivelybecombinedwith other activeandtraditional learningtools?

Worked Did not

Clicker questions for the different levels of learning according to 
.ƭƻƻƳΩǎ ¢ŀȄƻƴƻƳȅ

Remembering

Understanding

Applying

Analyzing

Evaluating

Creating

Some Example Questions 
Used in Class


