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1 Introduction

Startingwith anexperimentin theFall of 1996,thedepartmenthasbeengivingon-
line GatewayExamsto anincreasingnumberof students.Therearenow Gateway
Examsin Math102,103,106,and107sothatin Fall 1998almost2,000students
will take on-line examsin our department.The purposeof this documentis to
provide anintroductionto theGatewayExamsfor instructorswho areunfamiliar
with them,andto outlinedepartmental policiesonadministeringtheseexams.

Sections2 and 3 describeGatewayExamsandhow they aregiven.Instructors
shouldreadSection4 for informationon usinga Gateway Examin their class,
andConvenorsshouldreadSection5 for importantschedulingandorganizational
information.

2 What Are Gateway Exams?

Thepurposeof a Gateway Examis to teststudents’abilities in thecorecompu-
tationalskills of a course.Thusin Math 106 the Gateway coverstechniquesof
differentiation andin Math 107,theGatewaycoverstechniquesof integration.

Becausetheskills testedarethosewhich“no-oneshouldpassthecoursewith-
out having reasonablecompetency at,” theGatewayExamis takenpass/fail. Stu-
dentsmay retake the testan essentiallyunlimited numberof times,but to gain
credit for the test,they mushreachthepassinggrade,which is typically at least
80%. TheGateway Examsprovide a counterbalance to theworry thatcomputa-
tionalskill is beingsqueezedoutof reformcoursesby “softer” material.
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TheGateway Examsaregivenover thewebusingsoftwaredevelopedin our
department.Studentscanpracticetestsover the web from any location,but for
security, they mustcometo theMathResourcesCenteror theMathlabto take the
test for credit. Although the Gateway Examshold studentsto a high standard,
while they areworking on the testsstudentshave thebenefitof immediatefeed-
backto their testsandunlimitedpracticeandmakeups.Eventuallymoststudents
realizethatif they work hardthenthey canpass.

The examsthemselvesarea mixtureof multiple choiceandfree-formques-
tions. Free-formquestionsaskthestudentsto entertheir answersasformulasin
a text box on the screen.The computercomparesthe valuesof the formula the
studenttypedwith the correctanswerat a numberof pointsto determineif the
two formulasareequal. This meansthat however the studentpresentstheir for-
mula, it will be gradedcorrectly, whetherit is in the sameform as the answer
given by the instrcutoror not. So the answers“ (x-1)(x+1) ”, “ (xˆ2-1) ”,
and “ -1 + xˆ2 ” will all be gradedthe same. (Thereare a few restrictions
whereneeded,though: the questionsin our precalculusexam which askthings
like “What is ���������	��

� ?” will accept“1/sqrt(2) ” or “sqrt(2)/2 ” but not
“sin(Pi/4) ”.)

3 How Do We Administer Gateway Exams?

3.1 Paper Tests

Studentstakemakeupsof thetestsin theMRC or theMathlab. In orderto reduce
the demandfor the computersin theserooms,a paperversionof the exam is
usuallygivenonetime in classor recitation. This removesthestudentswho are
alreadywell-preparedfrom thepool,sothatthecomputersystemonly hasto deal
with thosestudentswho needmakeups.Thereis a smallburdenassociatedwith
gradingthepapergatewaytests,but sincethequestionsaregradedall-or-nothing,
gradingcanbedonevery quickly.

Papertestscanbe generatedautomatically from the testbanksby accessing
thepageat:

http://calculus.unl.edu/gateway/modules/paperTest.PaperTest
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3.2 On-Line Makeups

Studentstakemakeupsfor theGatewayExamsateithertheMathlab(Bessey 105)
or theMathResourcesCenter(Burnett106).Whenastudentgoesto oneor other
of thesesites,the attendantwill help her get startedon a test (i.e. logging on,
openingthe browser, etc). Onceshehascompletedher test the systemnotifies
her that shemustget authorization from the attendantto have her testgraded.
Theattendantverifiesher identity from herstudentID photo,andentersa secret
password to confirmthatthetestcanbegraded.Thestudentreceivesimmediate
feedback,seeingbothhergradeandthecorrectionsto thequestionsshegotwrong.
Studentstaking the test in the Math ResourcesCenterhave the opportunityto
consultwith oneof theattendantsabouttheir testimmediately.

Thereis a policy thatstudentsshouldnot retake a Gateway Exammorethan
oncein a day. Thepolicy is is not rigorouslyenforced,however, in that thesoft-
waredoesnot absolutelyblock a studentfrom takingtheexamtwice in oneday.
Also, with two locationswherestudentscan take the exam andchangesin the
staff at eachlocationthroughouttheday, thereis no way thatattendantscanpre-
ventsomeonefrom comingbacklaterin thedayto retakeanexam.

The attendantsdo prevent studentsfrom taking examshead-to-tail. And, if
you accessthe daily reportof studentresultsfor your section,you will be able
to tell if a studenthastried the exam more thanoncein oneday. We ask that
youstandbehindthepolicy andmakeexceptionsonly in situationswhereyouare
persuadedby themeritsof a particularstudent’ssituation.

3.3 Practice Tests

Therearepracticetestsavailable for all of the testswhich aregivenasGateway
Tests.Therequirementof authorizationby aproctorpreventsstudentsfrom taking
the testsfor credit from anywhereotherthanthe MRC or the Mathlab,but they
cantakepracticetestsfrom any location.

The questionsthat appearin a practicetestare drawn from the samelarge
pool of questionsas the testsfor credit. This servesasa strongmotivation for
the students,who know that the test they practiceon at homemight be the test
they get givenwhenthey take it for real. In practice,however, the testbankis
quite large,andtheorderof questionsis mixedup eachtime a testis set,so the
only advantagea studentgainsfrom having seensomeof thequestionsbeforein
practicetestsis mostlikely thesameadvantageshewould get from anypractice
thenightbefore.
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4 Gateway Exams In My Class

4.1 What Are They Worth?

Thefinal decisionon how highly to valuetheGateway Examrestswith theindi-
vidual instructor. However, peopleusingGatewayExamsin theirclasseshave(as
farasI know) followedtheguidelineof makingthemworthbetween5%and10%
of thefinal grade.InstructorsusingGateway Examsarealsoencouragedto stick
with thepoliciesof “all-or-nothing”and“no partialcredit” on theseexams.

4.2 Seeing Student Results

Instructorsaregivena password which they canuseto accessanon-linegrade-
book of studentresults. You get to the gradebookby going to the instructors’
homepageat:

http://calculus.unl.edu/gateway/html/instructors

andselectingthe link for “ClassStatistics”. Onceyou’ve loggedon with your
password, click on thebuttonmarked“List All StudentRecords”to seea list of
the studentswho have takenmakeuptestsandwhetherthey have passedor not.
Youcanclick onanindividualstudent’snameto seetheresultsof aparticulartest.

(Of coursethesystemhasnowayof knowing whichstudentspassedthepaper
versionof thetestandthereforenever took anon-linemakeup.You needto keep
trackof thosestudentsin yourown gradebook.)

TheClassStatisticspagealsoletsyouseealist of studentresultslistedby day,
andanoverview of the classresults,including the averagescoreon eachof the
topicsin thetest.

As well asaccessingtheon-linegradebook,Rex canarrangefor thesystemto
sendyou emailnotificationeachtime oneof your studentspassesa test.Let him
know if youwould likethis featureenabled.(Convenorsof multi-sectioncourses,
pleasefind out from theotherinstructorswho would like to usethis feature,and
passthosenamesto Rex.)

4.3 Student Appeals

Theelectronicsystemprovidesyouwith gradeinformationonastudent’stestsbut,
asinstructor, thefinal decisiononwhetheror not to passa studentrestswith you.
Not surprisingly, studentswill cometo youwith print-outsof GatewayExamsand
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argueeitherthat their testwasmisgraded,or that themistake they madewasso
smallthatthey deservedto pass.

If therehasbeenaglitch in thesystemresultingin aquestionbeingmisgraded
(andthat questionresutedin thestudentfailing) thenyou will probablywant to
passthestudent.In this situation,pleasealsolet me(JohnOrr) know aboutthe
fault sothatI cancorrectit!

Ontheotherhand,theGatewayExamsarepremisedonhaving onepartof the
coursein which accuracy of thestudent’s answeris assessedvery highly. There
aremany otherpartsof the courseassessmentin which partial credit is given.
Moreover, theability to produceanaccurateanswer(andto accuratelycommuni-
catewith a computer)will bean importantcomponentof our students’working
lives. Thus,I’d urge you to be very sparingin raisinggradeswhich have been
correctlygradedbut whichcontainonly smallglitches.

If a studentis appealinga gradegivenby thesystem,you canaccessthestu-
dent’s userrecordandview the detailsof eachtest the studenttook. SeeSec-
tion 4.2above for details.

Studentssometimescomplainthat they gave the wronganswerbecauseof a
small slip in parentheses(typing somethinglike ������ when they shouldhave
typed ������������� ). Althoughslipslike this arefrustratingfor thestudent,they can
beavoidedif thestudentmakesuseof thepreview featurefor questionswhichask
for formulas.

4.4 Customizing the Exams

I firmly believethatwe’rejustbeginningto skimthesurfaceof on-linetesting,and
that therearemany creativeandusefulideaswaiting to betried with this system
in ourdepartment.

For example,without needingto write any new questions,you couldusethe
testbanksfrom onecourseto give review assignmentsin anothercourse.Some-
one teachingMath 208, for example,might put togethera review assignment1

with questionson differentiation andintegration,andgive his/herstudentsa pe-
riod of time in which to recordscoresof 80%. For anassignmentlike this, one
canarrangefor thestudentsto take thetestfrom anywhere,without theneedfor
proctors.

On the otherhand,while I urge you to be creative in thinking of new uses
of on-linetests,I alsoaskyou to avoid changingthecontentof theGateway Ex-

1Mike Ira is doingjust this, in Fall 1998.
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ams.Becausethesearecross-section,cross-semestertests,they giveusavaluable
opportunityto trackstudentperformanceover time. I would urgeyou to regard
theGateway Examsin thesameway we do a coursetextbook: assomethingthat
shouldonly bechangedaftera significantdiscussionwith all the interestedfac-
ulty.

5 So What Do I Need To Do?

If you’reteachingamulti-sectioncoursethatusesaGatewayExambut arenot the
convenorthenprobablyall youneedto do is:

� Explain the Gateway Exampoliciesto your students,remindthemof the
dates,help themto understandthe expectationsof the test,andencourage
themto keepstudyingandretakingthetestuntil they pass.Thedocument
“On-Line GatewayExamsin Math & Stat” preparedasa hand-outfor stu-
dentsmaybeanotherhelpfulsourceof informationfor you.

� Answersomequestionsfrom yourstudentsongradingdecisionsthey don’t
understand/agreewith.

� Accessyourelectronicgradebookandrecordyourstudents’grades.

If you aretheconvenorof a multi-sectioncoursethatusesa Gateway Exam,
or areusinga Gateway Examin a coursewithout a convenor(suchassummer
sessioncourses)thenyouneedto carryout acoupleof organizational tasks:

� Decideonstartandstopdatesfor theexam(seethetablebelow).

� Tell Rex thedatesfor theexam. If possibleyou shouldlet Rex know at the
startof thesemester, but, at any event,no lessthan2 weeksbeforethestart
of theexam.

� Preparea papertestfor the initial versionof theGateway Test.Papertests
canbegeneratedautomatically from thepageat:

http://calculus.unl.edu/gateway/modules/paperTest.PaperTest

� Arrangefor thepapertestto begivenandgraded(usuallyTAs handlethis
in recitation).
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� Tell Rex which of theinstructorsin yourclassdoor do not wish to receive
automaticemailnotificationof studentpasses.

Class Start Stop
Math102 6 8
Math103 11 14
Math106 11 14
Math107 4 7

Beginningandendingweeksfor GatewayExams.
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