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INTRODUCTION AND OVERVIEW

Thisreport coversPhasel| of athree-phasepool ed-fund projectin Wisconsin, lowaand Minnesotato determine:
1) theperception/satisfactionlevel of thedriving publicand 2) how they correlatewiththestates physical data
basesusedto determineprioritiesfor pavementimprovementsonrural, two-lanehighways. Inaddition, policy
issues of trust and improvement trade-offs are addressed.

InPhasel, six focusgroupsof driverswereheldin each stateto determinethebelief sandissuesabout
pavementsthat could beusedtodraft statewidequestionnaires. Focusgroupswereheldduringthelast half of
1996inall threestates. Fromthefocusgroupsal anguage used by thepublictodescribeand differentiateruts,
grooves, tining and other pavement characteristicswasdevel oped so that thephasel | tel ephonesurveyscould
help explain terms when needed.

Phasell beganinlate 1996, involvingalengthy processtoarriveat aquestionnairethat satisfied all three
states. Phasell consisted of astatewidetelephonesurvey of at least 400 randomly-selected drivers 18 yearsor
older ineach of thethreestates. Actual pretestsof thestatewidesurveysoccurredinearly fall 1997 with
approximately 30to40 surveysineach state. ThethreestatewidesurveyswereadministeredinFall 1997, and
completed in mid-December 1997 in Wisconsin, and early January, 1998 in lowa and Minnesota.
Comprehensive analysis of the data has been underway since then.

Thesampleisarandomdigitdia (RDD) sampleof statehousingunits. Therespondent wasrandomly
selected from each housing unitinthesample. Househol dswith oneor moremembersempl oyed by thestate
DOT or county highway department werenot eligiblefor thissurvey. Eligiblerespondentswerescreenedto
locatepersonswhotravel at least onceaweek ontwo-lanerural highwaysinWisconsin. Duringtheinterview,
therespondent wasaskedtofocusonal-3milesectionof rural two-lanehighway they regularly drive. Inthe
event the respondent could not do this, he/she was judged to be ineligible for the survey.

The processusedto gather information canbecomparedtoafunnel. Atthebeginning, or wideend of
thefunnel, weonly find out what peopl earethinking about, sowecandraft aguestionnaire. InPhasell, the
questionnaireisstill gathering broadinformeation, and hopeful ly findsany regional or pavement-typedifferences.
The samplesize, however, istoo broad todraw detail ed conclusionson threshol dsof pavementindiceswhich
the statescouldthenrely uponinmaking major pavementimprovements. InPhaselll, therefore, surveysare
targeted at portionsof highway wherepeoplecandriveandreport their perceptionson pavementswithknown
conditions andindices. Finaly, at thenarrow end of thefunnel, ashort form of thequestionnairewill betested.
Thisresultsinonly thosemeasuresof satisfactionthat most closely correlatewith physi cal databasesbeing used
as an ongoing tool by the state DOTs to monitor perceptions of the driving public.



The funnel is depicted in the figure below.
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Thisreportisdividedintotwo parts, with summariesand conclusionsfor each part. InPart|, Trustand Trade-
Off Analysis, thoseportionsof thequestionnai redealingwith policy issues, suchastrustintheDOT, improvement
choi ces, perceptionsondelay and construction preferences, areexamined. Part 11 includes TheRel ationship of
Pavement Quality and Driver Satisfaction, aswel | astheapplicationand analysi sof the Expectancy Vauetheory.
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PHASE || FINAL REPORT
PUBLIC PERCEPTIONSOF THE MIDWEST'SPAVEMENTS
WISCONSIN STATEWIDE SURVEY

SUMMARY

Thetelephonesurvey designed by theresearchteamfromMarquette University and conducted by
Wisconsin Survey Research L aboratory (WSRL) yielded atotal of 402 respondentswho had drivenrural, two-
lanestatehighwaysinWisconsin. A brief review of key demographi csand driving/vehiclecharacteristicswill
provide aperspectiveonthesedrivers. Respondent gender wassplit 55% malesand 45%females. Agewas
dividedintothreecategories: 1) 18-35(29.1%), 2) 36-49 (33.8%), and 3) 50and over (36.1%). About one-
quarter (25.9%) had graduated from college. Almost one-third (33.1%) hadtotal householdincomesover
$50,000, with53% of theremaining respondentssplit between thoseunder $30,000 and $30,000t0 $49,000.

Intermsof theother characteristics, over half of therespondentsdrovecars(58.2%) withthenext two
| argest segmentsbeing pickuptrucks(20.1%) and minivans/vans(12.4%). Of thecar drivers, 51%drovemid-
size cars, 29%full-sizeand 30% compacts. Quality of ridewasrated predominately “ good or very good” (73%),
withonly 4.2%* poor or very poor.” Of the402drivers, 11% held commercial driverslicensesand 13% had
motorcyclelicenses. Over half of therespondents(55.2%) drovefour or moredaysper week. Onehalf drove
less than 15,000 miles per year while 18.7% drove over 25,000 miles annually.

Rel ati onshipsamong thevariableswerederived from crosstabul ations, which essential ly arematrices
resulting from cross-tabul ating theresponsefrequenciesof onesurvey question against thoseof another. Thechi-
sguaretest of significancewitha95% confidencelevel wasemployed. Tomeasurethestrength of relationships,
the Spearman Correl ation Coefficient (SCC) wascal culated. Thisprocessyielded statistically-significant
rel ationshi psbetweentrust questions(51-53a) and trade-off questions(69-81), ontheonehand, and associ ated
survey variables, e.g. alternateroute, ontheother. Medium-level rel ationships(SCCsabove.25) werefound
primarily for generd driving-experience, behavior-belief, and pavement-eval uation questions. For easeof reading,
all statistically-significant relationshipsaresummarizedin Table1, whichfollowsthenarrativetext. Thecross
tabulations,onthewhol e, reveal ed ahost of significant rel ationshipswhich helpexplainWisconsindrivers
responsestothetrust andtrade-off questions. Findingswerewel | withinoverall expectationsfor consistency.
Importantly, aclear majority of the402 respondentsexhibitedtrustinWisDOT. Wisconsindrivers, moreover,
were fairly understanding and tolerant of changes associated with pavement improvements.

Inthetrade-off questions, 311 of the402 respondents(81.8%) believe pavementscan bebuilttolast
longer, and 95 percent of the 311 believethey shouldbebuilttolastlonger, evenif thecost of buildinglonger
lasting highways should be paid for by raising more funds.

Constructiondelaysareal so believed toinfluence perceptionsonimprovements. Whengivenachoice
inrepairing 30milesof highway either all at once, orin 10 milesegmentsover athreeyear period, 63 percent
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optedfor all 30milesinoneyear. When asked about constructiondelaysonalOmilestretch of highway, they
optedfor ashorter delay over alonger period, rather thanthelonger delay for ashorter period. Themost
frequently mentioned del ay wasabout 10to 20 minutes. Intermsof speed limitsduring constructionforalOmile
sectionthemajority of respondentsfell inthe30to 40 mphrange, whileamajority thought 25-35 mphwas
unacceptable. Soinlooking at thedifferenceinindividua responses, (differencebetweentolerableandintolerable
speed reduction), themajority of respondents(44%) wereinthe0-10 mphrange, while 72 percent wereinthe
0-15 mph range.

When sel ecting from among fivechoicesfor improvement priorities, fix bumpy highways, correct noisy
pavements, resurfacepatched pavements, buildlonger lasting pavementsor reduceconstruction delay, over half
(56%) chose “build longer lasting pavements,” with fix bumpy pavements second at only 26.7 percent.

A majority of driversweresatisfiedwiththerural two-lanehighwaysthey drove. ThelRI andrutting
vaueswhichsatisfiedthemwerere atively low, inthegoodtovery goodrange. Doesthismeantheir expectations
arehigh, orisitananomaly of thedataset, i.e., wasan over sampling of only distress-freeroadssampled? It
appearsmotoristshavehigh expectations, but woul dtol erate di ssati sfaction with pavement quality toavoid
disruptionandinconvenienceof highway repair. Thislatter hypothesisal so appearsto be supported by
information from the trade-off analyses, i.e., wanting longer-lasting pavements and less disruption.

PDI appearsto beabetter measureof sati sfaction becauseit consi stsof pavement featuresthat motorists
candiscern. Themodel (Expectancy Vauetheory) performedwell and aspredicted, especially whenit came
totherel ationship between pavement belief sand satisfaction. A satisfactionindex (ameasureof how consistently
all threesati sfaction questionswereanswered) and itsthreecomponent measures(Q57, 58 and 59) areextremely
useful asdiagnogtictools, and thesi zeof coefficientsrespectablefor thesocia sciences, i.e., predictingaperson’s
satisfaction.

Weak correl ationsbetween pavement characteristicsand pavement belief spossibly areduetothe
methodol ogy of measurement (Specifictoacertain section of highway) whilesurvey techniquesprobably resulted
fromrespondentsaveraging conditionsover agreater sretchthey regularly drive. Thiswill bededtwithinPhase
[11 when very specific segmentsof highway will besd ected withrelatively uniform characteristics, and preferably
arrangingfor respondentstodrivethestretchesinadvanceprior toansweringthequestions. Phasel 1l will
cons der whether individua componentsof thePDI va ueswill beexpl oredrather thanthecompositeindiceswere
practical.

Recommendationsfor Phaselll questionsareal soincluded, based on correl ationsfromthemodel
applications.

Anaysesof theWiscons ndataindicatetherobustnessof themodel — especially thecoreré ationships
among physical data, cognitivestructure, and satisfaction. Themodel workswell not only asan explainer of
satisfactionwith pavementsbut al soasadiagnostictool. Therelationshipsbetween physical dataand cognitive
sructurearevery promising. Inparticul ar, targeted surveysin Phasel 1| should amplify thecorrel ationsbetween
physical dataand pavement beliefsandwill lead to devel opment of the* short form” survey instrument to beused
periodically in the field.



PART | TRUST AND TRADE-OFF ANALYSIS
INTRODUCTION

Thepurposeof thispart of thePhasel | ontheWisconsin State Survey isto present findingsonthetrust
andtrade-off questions, whichwereacentral element of thequestionnaireadministeredto 402 Wisconsin
residents. Inthepreliminary anaysissubmitted by theMarquette University researchteamin November 1997,
it wasemphasizedthat theresultswereonly suggestiveof rel ationshi psamong thesurvey dataandwould be
confirmedor modifiedwhenthefina sampleof 402 respondentswasprocessed. 1t should beunderscoredthat
the findingsreported herearetheculmination of statistical analysisonthetotal survey datafor 402Wisconsin
driversprovided by Wisconsin Survey Research Laboratory (WSRL ) for the Wisconsin Department of
Transportation (WisDOT). A full copy of the survey questions and responsesis included as an appendix.

Thisreportisbased upon an examinati on of aseriesof crosstabul ationsbetween thetrust and trade-of f
guestions andtheother survey variablesto determinesgnificant relationships. Statistical significanceemployed
the well-accepted standard of a95 percent confidencelevel. Further analysisof thestatistical rel ationships
between pavement physical characteristics and measures of public satisfaction followsin Part 2.

Finally, it should beemphas zed that the Wi sconsin respondentswerefocused ontwo-lane, rurd highway's
withspeedlimitsof 55 milesper hour or greater. Also, driverswithaCommercial DriversLicense(CDL)ora
motorcycle license were included in the survey.

TRUST QUESTION RESPONSES

Beforeconsidering specificrel ationship patterns, aperspectiveisneeded onthefour questionswhich
comprisethetrust section of thesurvey. Questions51-53awereintendedtoreveal key aspectsof thetrust
WisconsindrivershaveinWisDOT. Question (Q) 51 addressed WisDOT’ scapability while Q52 assessed
WisDOT’ sjudgement. In Q53 and Q53a, respondentsevaluated WisDOT’ scareabout drivers’ safety and
convenienceanditsconsideration of drivers’ input when making decisionsabout highway improvements.
Responses of the 402 Wisconsin drivers are considered below.

Q51

ThestateDOT isCAPABLE of doingagoodjob of fixing and replacing pavementsonrural highwaysin
Wisconsin. (Wouldyoustrongly agree, somewhat agree, feel neutral, somewhat disagree, or strongly disagree?)

Over three-fourths(83.1%) of therespondentsagreedthat WisDOT iscapabl e of doingagoodjob.
L essthan 10 percent (7.2%) disagreed. Thefact that thisquestionloaded soheavily onthe“ agree’” dimension
makesitlessuseful inthecross-tabul ation (crosstab) processasadiscriminator giventhesmal | percentage(7.2%)
to divide across other variables.



Q52
| trust the JUDGEMENT of the state DOT when it comes to scheduling pavement improvements.

Responsetothisitemwaslesspositive. Although 60.9% agreed, almost one-fourth (22.6%) disagreed
withthisstatement. Assuch, itsvalueasacrosstab variableincreasessinceover 20% of thesampleisamore
effectivediscriminator. If avery largepercent agreeandfew disagreethesamplesizeof thosefewwhodisagree
yields few clues about characteristics of either group, so crosstab analysisis not statistically useful.

Q53
State DOT officials care about the safety and convenience of drivers on this stretch of road.

WisDOT waspredominately perceived ascaring, with 74.9% of respondentsontheagreeside. With
10.2% disagreeing, thisitem will be somewhat |ess amendable to crosstab analysis.

Q53a

The DOT considersinput from peoplelikemewhenmaking decisionsabout repairsor improvementstothis
stretch of highway (Q20).

Eventhoughlessthan half (43%) agreed withthisstatement, it shoul d benoted that respondentsmay not
havelived adjacent or near thehighway selected. Itisimportant tonotethat 32% of therespondentswereneutral
on thisitem. Crosstab analysis should shed additional light on the drivers’ views.

PAVEMENT EVALUATION RESPONSES

Alsoneeded for afull perspectiveisabrief view of pavement evaluations. Inquestions57-59
respondentsweregivenanopportunity to eval uatethe pavement onthehighway sectionthey normally drive
(reportedin Q20). Eval uationencompassed overal |l satisfaction, perceived need for improvement and comparison
of their section with other sections of state highway they had driven recently in Wisconsin.

Q57

| am satisfied withthepavement onthissection of highway (Q20). (Wouldyou strongly agree, somewhat agree,
feel neutral, somewhat disagree, or strongly disagree?)

By andlarge, respondentsreported satisfaction (79.1% agreed) with thehighway sectioninWisconsin
that they normaly drove. Thisrdatively highlevel of satisfaction should berecogni zed asakey feedback measure
and as a frame of reference for the interpretation of subsequent responses.



Q58
The pavement on this stretch of highway (Q20) should be improved.

About one-third (32.6%) of thedriverssurveyed believed that the pavement ontheir designated highway
sectionshouldbeimproved. Whilethismay seeminconsi stent withthegeneral satisfactionregisteredinthe
precedingitem, thisfinding should beregardedinthenormative senseof improvementswhichwoul d bedesired
if funds potentially were available.

Q59

The pavement onthisstretch of highway (Q20) i sbetter than most of thestretchesof statehighwaysl’ vedriven
recently in Wisconsin.

Thiscomparisonof highway sectionsyie ded amixed responsepattern. Although 18.2% did not perceive
the pavement ontheir sectionto bebetter than most, over half (55%) did seeit asbetter. One-fourthwere
neutral. Overall, however, the pavement eval uationswerewithinreasonableboundaries. (Seesampling
comparisons, Part 11)

SAMPLE DESCRIPTION:
DEMOGRAPHICSAND DRIVER/VEHICLE CHARACTERISTICS

Tocompletetheperspectiveonthe402 driversresponding tothestatewidesurvey inWisconsin, the
samplecanbedescribedintermsof both demographicsand driving/vehiclecharacteristics. Responsestothe
demographicitems, i.e., age, education, incomeand gender, areincludedintheappendix. Alsoincludedare
responses for driving characteristics, vehicle type, size of car, and quality of ride.

First, astogender, thesamplewassplit between 55% mal esand 45%femal es. Agewasdividedinto
threecategories: 1) 18-35(29.1%), 2) 36-49(33.8%) and 50 and over (36.1%). About one-quarter (25.9%)
had graduated from college. Almost one-third (33.1%) had total householdincomesover $50,000, with53%
of the remaining respondents split between those under $30,000 and $30,00 to $49,000.

Withregardtodrivingfrequency, over haf of therespondents(55.2%) drovefour or moredaysper week
(with25%driving 6-7 days/week). Onehalf drovelessthan 15,000 milesper year while44.3%droveover
15,000 milesannually. Astovehicletype, well over half drovecars(58.2%) withthenext twolargest segments
being pickuptrucks(20.1%) and minivans/vans(12.4%). Of the234 car drivers, 51%drovemid-sizecars, 29%
full-sizeand 20% compacts. Quality of vehiclerideratingsrevealed 73%" good or very good,” withonly 4.2%
“poor or very poor.” Finally, astoother licenses, 11% of thesampleheld commercial driverslicensesand 13%
had motorcycle licenses.

Several data-analysisqualifiersareinorder. Questions100 (age), 104 (annual mileage), and 109
(income) wereopen-end. For thecrosstab analysis, the open-end responsesto thesethree questionsneededto
beconsolidatedintogroups. Theresulting groupsreflected areasonabl edivision of theresponsedata. Atthe
sametime, thecategoriesfor Q108 on educationwerecondensedtothreefor effectiveanalysis. Suchdata
consolidation yielded more readily-interpretable crosstab results.



TRUST QUESTION CROSSTAB ANALYSIS

Thetrust section of thestatewidesurvey highlighted abovecomprised questions51 through53a. The
andysi sentailed cross-tabul ating thesequestionsagaingt thefollowing groupsof other survey questions: 1) generd
driving experiencequestions 3-5a; 2) behavior belief questions32-40; 3) non-pavement questions42-48; 4)
alternateroute Q55; 5) pavement eval uation questions57-59; 6) vehicletypequestions 101-103; 7) annual
mileage Q104; 8) demographic questions: ageQ100, education Q108, incomeQ109, gender Q998b; and 9)
licenses, Q105 and 105a.

Itisimportant at thispoint toidentify thespecific natureof thestatistical analysisconducted onthesurvey
data. Thechi-squaretest of independencewasempl oyed to determinewhether rel ationshi psbetween cross
tabulated variablesweresignificant at the 95 percent confidencelevel . Withregardto expectedfrequenciesin
cells, lessstringent conditions, which hasbeenrecently recognizedintheliterature, wereaccepted. Sincethe
survey dataarepredominately ordinal innature, theappropriatetest i sthe Spearman Correl ation Coefficient,
whichhasbeen appliedthroughout thecrosstabanalysis. Unlikesomecorrelations, the Spearman correlation
betweenoneset of variablescan becompared to the Spearman correl ation of any other set. Thecoefficient
usuallyrangesfrom-1to+1. A coefficient greater than Oindicatesconcordance A coefficientlessthan0
indicatesdisoordance A coefficient of Oindicatesno correlation. Spearman’ scorrelationisappropriatefor two
setsof non-continuousordinal data. Spearman’ scorrelationisespecialy appropriatefor the5-point Likert scale
(whichisnon-continuous, ordinal) that isused for most of thestate-widesurvey. However, sincequestionson
policy trade-offsarediscrete, non-ordina randomvariables, thepolicy trade-off questionsarenot expectedto
producepowerful correlations. Any correlation thatmayexist smply revea sthenatureof polarization between
thetwovariables. Inadditiontotheobserved chi-squaresignificancelevel, Spearman’ srank order correlation
coefficientand significancearereported. Inthat theterm* crosstab” will beused repeatedly in subsequent report
sections, it has been abbreviated to “ Xtab.”

Q51

ThestateDOT isCAPABLE of doingagoodjob of fixingand replacing pavementsonrural highwaysin
Wisconsin. (Wouldyoustrongly agree, somewhat agree, feel neutral, somewhat disagree, or strongly disagree?)
[83.1% agreed]

Toavoidrepetition, all four trust questionshad similar agree-disagreeresponses. A review of theXtabs,
i.e., Q51vs.theaforementioned groupsof variabl es, revea ed anumber of statistically-significant rel ationships.
Responseto Q51, toreterate, waspredominately intheaffirmative. All four generd driving-experiencequestions
weresignificantly related tothistrustitem, with Spearman Correl ation Coefficients(SCC) intherangeof .32to
.35, whichisgoodfor thistypeof data. Selectionof “strongly agree” that WisDOT iscapableof doingagood
jobwasmuchmorefregquent for respondentswho agreed that Wisconsinrural, two-lanehighways(WRTLH)
havesmoothriding surfaces(Q3) vs. thosewho disagreed [Agree(A) approx. 50%vs. Disagree (D) approx.
21%]. Likewise, thosewho strongly agreedthat WRTLH areingood condition (Q4) also strongly agreed that
WisDOT iscapable[Strongly Agree(SA) 61.4%vs. Strongly Disagree(SD) 12.5%]. For Q5, respondentswho
strongly agreedthat WRTLH aresafetodrivea soweretwiceaslikely tostrongly agreethat WisDOT iscapable
(SA 52.2%vs. SD 25%). Finally, “ strongly agree’ that WisDOT iscapablewassel ected much moreoften by
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driverswho agreedthat WRTLH arevery satisfactory (Q5a) vs. thosewho disagreed (A approx. 45%vs. D
approx. 16%).

Withregardto behavior beliefsand pavement eval uations, Q34 and Q38, aswell asQ57-58, were
significantly relatedto Q51. Choiceof “strongly agree”’ that WisDOT iscapablewasa most twiceasfrequent
for driverswhostrongly disagreed that pavement caused abumpy ride (Q34) vs. thosewho strongly agreed (SD
49.4%vs. SA 26.3%). Similarly, “strongly agree” that WisDOT iscapablewassel ected moreoften by drivers
who strongly disagreed that their pavement wasnoi sy (Q38) than by thosewho strongly agreed (SD 46.2%vs.
SA 32%). For pavement eval uation Q57, driverswhowerevery satisfied with their pavement selected” strongly
agree’ onWisDOT’ scapability twiceasoftenasdriverswhowerevery dissatisfied[Very Satisfied (V S) 53.8%
vs. Verydissatisfied (VD) 25.9%). Finally, respondentswho strongly disagreed that their pavement shouldbe
improved (Q58) weremuchmorelikely to* strongly agree” that WisDOT iscapablevs. thosewho strongly
agreed (SD 50.5% vs. SA 30.6%).

Only onedemographicenteredinasstatistically significant. Maerespondents(Q998b) weremorelikely
to “somewhat agree” that WisDOT is capable vs. femal e respondents (M 53.8% vs. F 39.4%).

Q52

[ trustthe JUDGEMENT of thestate DOT whenit comesto scheduling pavement improvements. (60.9%
agreed)

Thisitemdirectly addressedthetrust” dimension, and assuch, wasinfluenced by anumber of different
variables. For behavior beliefsand non-pavement items, questions 32, 34 and43weresignificantly related to
Q52. Driverswhodisagreedthat the pavement caused extrawear ontheir vehicle (Q32) weremorelikely to
“somewhat agree” ontrustingWisDOT’ sjudgement thanwerethosewho agreed (D approx. 47%Vvs. A approx.
34%). Respondentswho strongly disagreed that they experienced abumpy ride (Q34) chose* strongly agree’
ontrustinWisDOT morefrequently thandidthosewho strongly agreed. Likewise, “ strongly agree” ontrustwas
selected muchmoreoften by driverswho strongly agreed that they werecomfortablepulling ontotheir highway
section’s shoulder (Q43) vs. those who strongly disagreed (SA 30.3% vs. SD 8.8%).

Pavement eva uations, d ongwith aternaterouteconsiderationand age, dsoplayedarole. Astodternate
route (Q55), respondentswho strongly agreed that they couldfind analternateroutechose* strongly agree” on
trust moreoftenthandid thosewho strongly disagreed. “ Somewhat agree” ontrust wassel ected morefrequently
by driverswhoweresatisfiedwiththeir pavement (Q57), (A approx. 47%vs. D approx. 33%) withoneof the
strongest SCCsof .40. Likewise, thosewhodisagreed that their pavement should beimproved (Q58) weremore
likely to somewhat agreethat they trusted WisDOT’ sjudgement (D approx. 46%vs. A approx. 36%). As
expected, “ strongly agree” ontrustinWisDOT wassel ected threetimesasoften by respondentswho strongly
agreedthat their pavement wasbetter than most other sections(Q59) vs. thosewho strongly disagreed (SA 39%
vs. SD 13%).

Finally, choiceof “strongly agree” ontrust roseal ong withtheage of therespondents, whichisnot
surprising given the lesser trust in government agencies displayed by younger people on the whole.
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Q53
State DOT officials care about the safety and convenience of drivers on this stretch of road. (74.9% agres

AswithQ51, dl four genera driving-experiencequestionsweresignificantly related tothistrustitemwith
SCCsintherangeof .28t0.34, whicharestrong. Selectionof “strongly agree” that WisDOT careswasmuch
morefrequent for respondentswho agreed that WRTL H have smoothriding surfaces(Q3) thanfor thosewho
disagreed (A approx. 49%vs. D approx. 18%). Similarly, “strongly agree” that WisDOT careswasthechoice
more oftenfor driverswhoagreedthat WRTLH areingood condition (Q4) vs. thosewho disagreed (A approx.
45% vs. D approx. 15%). Respondentswho strongly agreedthat their pavement wassafetodriveon (Q5) chose
“strongly agree” that WisDOT carestwiceasfrequently asthosewho strongly disagreed (SA 53.5%vs. SD
25%). Finally,inparallel fashion“strongly agree” that WisDOT careswassdl ected twiceasoften by driverswho
strongly agreed that their pavement was very satisfactory (VS 56.4% vs. VD 27.3%).

Several behavior-belief itemsand onenon-pavement itemwerea so significantly associated with Q53.
Respondentswho strongly disagreed that they had experienced extravehi clewear (Q32) weremorelikely to
strongly agreethat WisDOT caresthanwerethosewho strongly agreed (SD 46.4%vs. SA 30.8%). “ Strongly
agree” wassel ected twiceasoften by driverswho strongly disagreed that they had experienced abumpy ridevs.
thosewhostrongly agreed (SD 52%vs. SA 26%). Likewise, “ strongly agree”’ wasthechoicemuch moreoften
for thosewho strongly disagreedthat their pavement wasnoisy (Q38) vs. thosewho strongly agreed (SD 47%
vs.SA 17%). Q40enteredinthistimewithdriversstrongly disagreeingthat their pavement | ooked patchy
choosing*“ strongly agree” that WisDOT caresmorefregquently thanthosewho strongly agreed (SD 50%vs. SA
34%). Finally, respondentswho strongly agreed that they werecomfortabl e pul ling onto their section’ sshoul der
(Q43) selected“ strongly agree” that WisDOT caresmorethan twiceasoften asthosewho strongly disagreed
(SA 47% vs. SD 20%).

Whiledemographicswerenot much of afactor, pavement eval uationand alternateroutedid have
influenceon Q53. “ Strongly agree” that WisDOT careswasthechoicemoreoftenfor driverswhostrongly
agreedthat they couldfindanalternateroute (Q55) thanfor thosewho strongly disagreed (SA 49%vs. SD
31%). Importantly, “ strongly agree” wassel ected almost threetimesasoften by respondentswhowerevery
sati sfiedwiththeir pavement (Q57) vs. thosewhowerevery dissatisfied (V S55.7%vs. VD 18.5%). It should
be emphasized that the Spearman Correl ation Coefficient of .43was thestrongest rel ationship discovered.
Driverswho strongly disagreedthat their pavement should beimproved (Q58) weremuch morelikely tostrongly
agreethat WisDOT caresthanwerethosewho strongly agreed (SD 60%vs. SA 26%). Likewise, “strongly
agree” wassd ected much moreoften by respondentswho strongly agreed their pavement wasbetter than most
other sectionsvs. thosewho strongly disagreed (SA 52%vs. SD 19%). Only ageenteredinfor demographics
withdrivers50yearsor morechoosing* strongly agree”’ that WisDOT caresmoreoftenthanthoseunder 50years
of age (Q100), (50+ yrs. 44% vs. < 50 yrs. approx. 32%). Thisfinding is consistent with previous results

Q53a

TheDOT considersinput from peoplelikemewhen making decisionsabout repairsor improvementstothis
stretch of highway. (43% agreed)
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Onceagain, driving-experiencequestionshad asignificantimpact onthetrust questionwith SCCsinthe
.23-.26range. Selectionof “ somewhat agree” that WisDOT considersdrivers' input wasa mosttwiceas
frequent for respondentswho somewhat agreed that WRTL H havesmoothriding surfaces(Q3) asfor thosewho
somewhat disagreed (SWA 37.2%vs. SWD 19.6%). Driverswho strongly agreedthat WRTLH areingood
condition (Q4) weretwiceaslikely tostrongly agreethat WisDOT heedsinput asthosewho strongly disagreed
(SA 28%vs. SD 14%). Choiceof “somewhat agree” that WisDOT heedsinput wasmorelikely for respondents
who agreedthat WRTL H pavementsarevery satisfactory (Q5a) vs. for thosewho disagreed (A approx. 35%
vs. D approx. 27%).

Behavior beliefsal so played arol e, with respondentswho di sagreed that they experienced extravehicle
wear (Q32) twiceaslikely tofed neutral onWisDOT’ sconsideringinput thanthosewho agreed (D approx. 34%
vs. A approx. 16%). Atthesametime, driverswho agreedthat their pavement produced abumpy ride(Q34)
weremorelikely tostrongly disagreethat WisDOT heedsinput thanwerethosewhodisagreed. Likewise, those
who strongly agreed that their secti on caused themtofocusattentionontheir pavement surface (Q36) weremuch
morelikely tostrongly disagreethat WisDOT notedinput thanwerethosewho strongly disagreed. Incontrast,
driverswho strongly agreedthat they werecomfortablepulling ontotheir section’ sshoul der (Q43) weretwice
aslikely tostrongly agreethat WisDOT heedsinput vs. thosewho strongly disagreed (SA 20%vs. SD 9%).
Finally, respondentswho disagreed that the scenery ontheir sectionwasattractive (Q46) weremorelikely to
strongly disagree that WisDOT notes input than were those who agreed (D approx.. 21% vs. A approx. 9%

Asbefore, pavement-eva uation questionsoutpaced demographi csintermsof significant relationshipsto
thetrustitem, aswell asstronger SCCs. Selectionof “strongly disagree” that WisDOT heedsinput wasmuch
greater for driverswhowerevery dissatisfied withtheir section’ spavement (Q57) vs. thosewhowerevery
satisfied(VD 42.3%vs.V S4.6%). Respondentswho strongly disagreed that their section’ spavement should
beimproved (Q58) weretwiceaslikely tostrongly agreethat WisDOT notesinput thanwerethosewho strongly
agreed(SD 26%vs. SA 13%). Incontrast, sel ection of “ strongly disagree”’ that WisDOT heedsinput wasthree
timesasfrequent for driverswho strongly disagreedthat their section of pavement wasbetter than most others
(Q59) thanfor thosewho strongly agreed (SD 30%vs. SA 10%). Finally, withregardtoage(Q100), choice
of “feel neutral” that WisDOT considersinput increased asrespondents’ agedeclined (from 24.8%for 50yrs.
or more to 44.3% for 18-35 yrs. of age).

Insummary, for thefour trust questions, Significant rel ationshipswerefound primarily for generd driving-
experience behavior-bdief and pavement-eval uation questions. Whilethered atively highaffirmationof trustin
WisDOT isencouraging, it should benotedthat theanal ysi sreported hereprovidescluesfor even better
rel ati onshipswith Wisconsinmotorists(trust vs. adequate shoul ders, qui et pavements, lack of bumpy rideand
increasing with age, etc.).
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TRADE-OFF QUESTION CROSSTAB ANALYSIS

I ncludedinthestatewidesurvey weretrade-off questions69through 81. Whilethepreliminary anadysis
reportedvariousdiscerniblepatternsinthesurvey responsesof 340 Wisconsindrivers, thisfinal report focuses
only on stati stically-significant rel ationshi psempl oying thesampl eof 402 respondents. Thetrade-off questions
werecross-tabul ated against thefollowing groupsof other survey questions: 1) general driving-experience
guestions3-5a; 2) behavior belief questions32-40; 3) non-pavement questions42-48; 4) trust questions51-53a;
5) alternateroute Q55; 6) pavement-eval uation questions57-59; 7) vehicletypequestions101-103; 8) annual
mileage Q104; 9) demographicquestions100, 108, 109 and 998b; and 10) licenses, Q105and 105a. To
reiterate, theconfidencelevel for statistical significancein Xtabswas95 percent, and thetest for strength of
relationship was the Spearman Correlation Coefficient (SCC).

Q69

Doyouthink itispossibletobuild pavementsin Wisconsinthat wouldinitially cost moretobuild but last longer
while maintaining a good riding surface?

YES

NO

DON'T KNOW
REFUSED

©onE

Of the402respondents, 329 (81.8%) answered“yes.” For thisfirsttrade-off questiontherewereonly
four statistically significant rel ationshipsinthe Xtabs: Q5a, vehicletypequestions101and 103, and thedistrict
classificationquestion. Theaffirmativeanswer percentagewashigher for respondentswho somewhat agreed that
WRTLH pavementsarevery satisfactory (Q5a) thanfor thosewho somewhat disagree (SWA 94%vs. SWD
86%0). Driversof pickuptrucks(Q101) weresomewhat lesslikely toanswer affirmatively thanwereother drivers
(82.4%vs. approx. 93%for others). Likewise, thosewhoratedtheir vehicle sridequaity as” average’ (Q103)
werelesslikelytosay “yes’ thanwerethosewhoratedther ridequality as* good or very good” (“ average” 83%
vs. othersapprox. 95%). Finaly, theaffirmativeanswer percentagewashigher for Southern Regionrespondents
than for Northern Region respondents (DISTRICT), (S 92.6% vs. N 80.6%).

Q70

Do you think that pavements in Wisconsin SHOULD be built to last longer?
1. YES

2. NO

3. DEPENDS (VOL)

8. DON’'T KNOW

9. REFUSED

Of the 329 respondentswho answered Q70 (i.e., thosewho answered“yes” t0 Q69) 311 (94.5%)
answered“yes’; only 6driversresponded“ no” (1.5%). Twovariablesweresignificantly associated with Q70.
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A lower affirmativeanswer percentagewasfoundfor driverswho* fedl neutral” about easily findinganaternate
(Q55) vs. other drivers(* neutral” 77%vs. 100%for others). Likewise, asomewhat lower “yes’ percentagewas
foundfor respondentswhoratedtheir vehicle sridequality as” poor” (Q103) vs. other ratings(“ poor” 90%vs.
others approx. 99%).

Q71

If youknew itwould cost moreto build pavementstol ast longer, would you still want pavementsin Wisconsin
to be built to last longer?

YES
NO

DEPENDS (VOL)
DON'T KNOW
REFUSED

©oowh e

Of the 316 driversanswering Q71 (i.e., thosewho answered “yes’ or “depends” to Q70), 301
responded*”yes’, 3answered“no”, (95.3%vs..9%). IntheXtabs, ridequdity a soinfluenced Q71, withdrivers
ratingtheirsas* poor” having alower affirmativeanswer percentage (Q103) vs. thosewho gavetheother ratings
(“poor” 89% vs. others approx. 99%).

Q72

Doyouthink thecost of buildinglonger-lasting pavementsshould bepaidfor by 1.) Raisingmorefunds, or by
2.) Delaying somerepairson other pavementsandtol erating apoorer rideonthosepavementsuntil fundsare
available?

RAISE MORE FUNDS
DELAY CONSTRUCTION
DON’'T KNOW
REFUSED

©ConNPE

Questions72 and 73rai sed theissuesof how to pay for pavement repairsandthepriority of repairs.
Almost three-fourths(74.4%) optedfor raising morefunds. Onceagain, ridequality cameintoplay with selection
of “raisemorefunds’ (RMF) rising steadlily (Q103) asratingsof vehicleridequality increased (from*poor” 50%
to“very good” 85.7%). The“district” itemal so enteredinwith Northern Region driverschoosing RMFmuch
morefrequently than Southern Regiondrivers(N 96%vs. S76%). Both percentagesaresurprising, however,
in light of the commonly held belief that the public is opposed to raising taxes.

Q73
The Department of Transportation canusedifferent strategiestoimprovethestate’ shighway system. Which

wouldyou prefer? 1.) Providinganequally smoothrideonall highways, or 2.) Providing abetter rideonmore
heavily traveled highways, while accepting a bumpier ride on less traveled ones.

13



EQUAL RIDE ON ALL HIGHWAYS

BETTER RIDE ON HEAVILY TRAVELED/BUMPER RIDE ON LONELY HIGHWAYS
DON'T KNOW

REFUSED

©ConNPE

Responsesweresplit, with 54% choosing “ better ride” and44%wanting “ equal ride.” Oneof thefew
timesanon-pavement question played arolewasinthe Xtabsfor Q73. Respondentswho agreed that therewas
alot of trafficontheir highway section (Q44) selected* better ride” (BRH) morefrequently thanthosewho
disagreed (A approx. 57%vs. D approx. 45%). Demographi csa so enteredinwithmal erespondentschoosing
BRH (Q998b) morefrequently than femal erespondents(M 59.8%vs. F 48.7%). BRH wasal so selected much
morefrequently by Southern Regiondrivers(DISTRICT) thanby Northern Regiondrivers(S58.3%vs. N 36.1).

Q74

Pavementsbegintowear assoonasthey arebuilt. Assuming costswerethesame, wouldyou prefertoresurface
pavementsevery 10or 12 yearsand put upwithfrequent short constructiondelays, OR resurfacevery 18t0 20
years, REALIZING that pavements may be in poorer condition toward the end of that period?

10TO 12 YEARS
18 TO 20 YEARS
DON’'T KNOW
REFUSED

woonNE

Questions 74-76took respondentsfurther into specific pavement repair trade-offs. For Q74, 79.9%
chose10-12years, while16.9% selected 18-20years. For resurfacingtherewereonly twosignificant
relationships. Driverswhowereonthehighway six or sevendays/week weremorelikely tochoose10to 12
years(Q28a) thanwerethosewho drovel essfrequently (6-7/week 92%vs. othersapprox. 78%). The10-12
yearsoptionwasal so sel ected moreoften by respondentswho agreed they could easily find an alternateroute
(Q55) vs. those who disagreed (A approx. 85% vs. D approx. 73%). Both of these are logical outcomes.

It should bepointed out that thisquestionwasoriginally muchlonger, but wasshortened after the pre-test.
Thisyielded optionsof differing consequence. Hence, responsesto therevised question should bewei ghed
carefully and potentially revised for Phase 11 if deemed important.

Q75
If youhadto makerepairsona30milestretch of highway youregularly drive, wouldyouchoose: 1.) Torepair
10 milesfor each of thenext threeyears, andtol erateshorter del aysfor each of thesethreeyears, or wouldyou

choose2.) Torepair al 30 milesof highway inoneyear, recognizingyoumay havetotol erateone, longer period
of delays?

14



10 MILESSTHREE YEARS
30 MILES/ONE YEAR
DON’'T KNOW

REFUSED

©ConNPE

Almost two-thirds(63.2%) opted for the 30 miles/oneyear option. Twosignificant rel ationshipswere
alsofoundfor Q75. Choiceof 30 miles/onyear wastwiceasfrequent for driverswho strongly disagreed that
their section’ spavement wasnoi sy (Q38) asfor thosewho strongly agreed (SD 66%Vvs. SA 32%). The30miles
opti onwasal so salected moreoften by respondentswho strongly disagreed that their sectionwasvery hilly (Q48)
vs. by those who strongly agreed (SD 70.7% vs. SA 52.8%).

Q76

W oul dyoudesignaconstruction project that caused a30 minute DETOURfor driversbut only lasted 2 months,
or wouldyou congtructit sothat it only caused driversal0 minutedel ay and nodetour, but lasted 5to 6 months?

30 MINUTE DETOUR, 2 MONTHS
10 MINUTE DELAYS, 5-6 MONTHS
DON’'T KNOW

REFUSED

©ConNPE

The 10 minutedelay optionwassel ected by 60.2% of therespondents. Onceagain, thereweretwo
sgnificantrelationships. The10minutede ay wasthechoicemoreoftenfor driverswhoagreedthat their highway
section’ s scenery wasattractive (Q46) thanfor thosewho disagreed (A approx. 65%vs. D approx. 48%). It
was also selected more often by female drivers (Q998b) than by male drivers (F 70.3% vs. M 52.3%).
Q78-Q77 (XSDELAY)

Q77

If itnormally took you 12 minutestotravel al0milestretch of road, what would you consider areasonable
amount of time to travel the same 10 miles under construction?

Q78

And what would you consider an unacceptable time to get through the same 10 mile work zone?
Question 77 wasthefirst of four open-end questionstapping theacceptability of travel timeand speed

limitsintheconstructionzone. Reasonabl etravel timewascondensedintothreecategoriesfor Xtabanaysis. <

20 mins. (18.9%), 20-23 mins. (65.7%) and 24+ mins. (10.2%). Likewise, responsesto Q78 onunacceptable
travel time were condensed to: < 25 mins. (9.5%), 25-30 mins. (47.3%) and 31+ mins. (40.8%).
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Althoughnosignificant rel ationshipswerefoundfor questions 77 and 78 separately, anadditiond variable
was created by subtracting responsesto Q77 from those of Q78to arrive at the excess delay factor,
“XSDELAY.” XSDELAY frequencieswere: 10<mins. (26.1%), 10-19mins. (46.9%), and 20+ mins.
(27.0%). Cross-tabulating X SDELAY yielded significant relationshipswith severa items. Ininterpretingthe
resulting numbers, thelower theva ue, thelesstol erant i stherespondent. Assuch, driverswho strongly agreed
that WRTLH havesmoothriding surfaces(Q3) weremorelikely tobelesstol erant (lower XSDELAY)) vs. those
whostrongly disagreed. Education (Q108) exhibited aclear relationship, withtolerancedropping (lower
XSDELAY) aseducationlevelsrose. Tolerancewasa soless(lower XSDELAY) for southern-regiondrivers
than for northern-region drivers (DISTRICT).

Q79

If 10milesof rural two-lanehighway arebeing reconstructed, and thenormal speedlimitis55MPH, what would
you consider areasonable speed limit through the 10 mile work zone?

ENTER MILES PER HOUR

For Q79, choicesand responseswerecategorized asfollows. <30mph(17.8%), 31-40 mph (51.2%),
and 41+ mph (31.0%). TheXtabsreveal edthreesignificant relationships, two of whichweredriving-rel ated.
Choiceof speedlimitsinthe31-40 mph category roseasthenumber of daysper week driven by respondents
increased (Q28a) from 39.1%for 1 day/week t063.2% for 6-7 days/week. Sel ection of speeds41 mphor
morewasmuchlessfrequent for respondentswho drovel essthan 10,000 milesannually thanfor thosewhodrove
over 10,000 milesper year (Q104) with< 10,000 at 19.8%vs. > 10,000 approximately 33%. Finally, rutting
enteredin, with choiceof speedlimits< 30 mphincreasingfrom 14%to 50% astheruttingindex rosefromOto
2.0.

Q80
What speed would you consider unacceptably slow through the 10 mile work zone?
ENTER MILES PER HOUR

Thefina open-end question ontrade-offsinvol ved aspeed that woul d be consi dered unacceptably slow
indrivingthroughthe 10 milework zone. Unacceptabl espeedsweregroupedintothefollowing threecategories:
<25mph(37.7%), 25-35mph (58.0%), and 36+ mph (4.3%). Importantly, threeof thefour trust questions
weresignificantly associated with Q80. Suggestingaspeed <25mphwasmorelikely for respondentswho
strongly agreedthat WisDOT iscapableof doingagood repair job (Q51) thanfor thosewho strongly disagreed
(SA46.2%vs. SD 33.3%). Likewise, aspeed < 25 mphwassel ected al most twiceasoftenby driverswho
strongly agreedthat WisDOT caresabout drivers needs(Q53) vs. thosewho strongly disagreed (SA 47.7%
vs. SD 25%). Speeds< 25 mphwereal so chosen morefrequently by respondentswho agreedthat WisDOT
considersdrivers input (Q53a) than by thosewho disagreed (A approx. 48%vs. D approx. 37%). Oneof the
fewtimescommercial driverslicenses(CDL) wereafactor wasinthisset of Xtabs. Tolerancefor speeds<25
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mphwasmuchlessfor respondentswith CDL s(Q105) vs. other drivers(CDL 39.5%Vvs. others24.4%).
Finally, gender (Q998b) enteredin, withfemal edriverslesstol erant than mal edrivesof speeds< 25 mph (F
44.1% vs. M 32.7%).

Q79-Q80 SPDDROP

Anadditional variablewasderivedinthiscaseby subtracting responsesto Q80fromthosefor Q79to
arrive at thespeedlimitdrop, “ SPDDROP.” SPDDROPfrequencieswere: 0-10mph(44.2%), 11-19mph
(28.8%) and 20+ mph (27.5%). Again, thegreater thedrop, thel esstol erant i stherespondent. Cross-tabulating
SPDDROP provided no statistically-significant relationships.

Q81

If youonly had alimited amount of money to spend on pavement repairsfor astretch of highway, andyou had
to choosebetweenthesefivethings, and you coul d pick only ONE, whichwouldyou choose: 1.) fixingabumpy
highway, 2.) correctinganoisy pavement, 3.) resurfacing apatched pavement, 4.) building alonger lasting
pavement, or 5.) reducing construction delays?

FIX BUMPY HIGHWAY

CORRECT NOISY PAVEMENT
RESURFACE PATCHED PAVEMENT
BUILD LONGER LASTING PAVEMENT
REDUCE CONSTRUCTION DELAY

aokrwpPE

o

DON’'T KNOW
9. REFUSED

Question81 provided aseriesof trade-offsregarding waysto spend limited fundson pavement
improvements. Overall response percentages for the five options were:

1. fix bumpy highway 26.7%
2. correct noisy pavement 0.8
3. resurface patched pavement 10.8
4. build longer lasting pavement 56.1
5. reduce construction delay 5.6

Aswastruefor Q80, CDL wasaninfluence, but theonly significant relationshipinthiscase. Selection
of “buildlonger-lasting highways’ wassomewhat morefrequent for thosewith CDL s(Q105) vs. other drivers
(CDL 63.4% vs. others 55.2%).
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TABLE 1
RELATIONSHIPSAMONG SURVEY VARIABLES

Trust Quedtions Related Variables

WisDOT is capable of Respondents who agreed that Wisconsin rural, two-
doinggoodjob lanehighways(WRTLH) have smooth riding surfaces (Q3)

of pavement repair (Q51) were much morelikely to strongly agree that WisDOT is
[83.1% agree (SA or SWA)] capable of doing a good job.

Drivers who strongly agreed that WRTLH are in good
condition (Q4) weremuchmorelikely tostrongly agreethat
WisDOT is capable.

Respondents who strongly agreed that WRTLH have
pavements safe to drive (Q5) chose “strongly agree” on
WisDOT’ scapability twiceasfrequently asthosewho strongly
disagreed [SA 52.2% vs. SD 25].

Drivers who agreed that WRTLH pavements are very
satisfactoryweremuchmorelikely to strongly agreethat
WisDOT is capable vs. those who disagreed.

Respondentswho strongly disagreed that pavement ontheir
highway section caused abumpy ride(Q34) weremuchmore
likelytostrongly agreethat WisDOT iscapablevs. thosewho
strongly agreed.

Driverswho strongly disagreedthat their section’ spavement
was noisy (Q38) were morelikely to strongly agree that
WisDOT is capable than were those who strongly agreed.

Respondentswhowerevery satisfiedwiththepavement ontheir
highway sectionchose® strongly agreg’” onWisDOT’ scapability
twiceasoftenasthosewhowerevery dissatisfied [V S53.8%
vs. VD 25.9%] (Q57).

Sdlectionof “ strongly agree” onWisDOT’ scapability wasmuch
more frequent for respondents strongly disagreeing that
pavement onthelr highway section should beimprovedvs. those

strongly agreeing (Q58).
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Male drivers were more likely to “somewhat agree” on
WisDOT’ scapahility thanwerefemaledrivers[M 53.8%vs. F
39.4%] (Q998b).

Trust WisDOT’ s judgement Selection of “somewhat agree” on trusting WisDOT’s
in scheduling pavement judgement was more frequent for respondentswho dis-
improvements(Q52) agreedthat their vehiclehad extrawear fromdrivingontheir
[60.9% agree] section’ s pavement than for those who agreed (Q32).

Driverswhostrongly disagreedthat their pavement section
produced abumpy ride (Q34) were much morelikely to
strongly agreewiththistrustitemthanwerethosewho strongly
agreed.

Respondentswho strongly agreed that they werecomfortable
pulling ontotheir section’ sshoul der (Q43) weremuchmore
likelytostrongly agreewiththistrustitemthanwerethosewho
strongly disagreed.

Driverswhostrongly agreedthat they couldfindanaternate
route (Q55) weremuchmorelikely tostrongly agreewiththis
trust item than were those who strongly disagreed.

Sel ectionof “ somewhat agree” onthistrustitemwasmore
frequent for respondentswhoweresatisfiedwiththeir highway
section’ s pavement vs. those who were dissatisfied (Q57).

Choice of “somewhat agree” on thistrust item was more
frequent for driverswho disagreed that pavement ontheir
section should beimprovedvs. thosewho agreedthat it should
be (Q58).

Respondents who strongly agreed that pavement on their
highway sectionwasbetter than most others(Q59) weremuch
morelikely tostrongly agreewiththistrustitemthanwerethose
who strongly disagreed.

Selectionof “ strongly agree” onthistrustitemincreased along

withtheageof therespondents[from 14.4%for 18-35yrs. to
26.7% for 50+ yrs.] (Q100).
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WisDOT cares about the safety and Drivers who agreed that WRTLH have smooth

convenience of Wisconsin riding surfaces (Q3) were much more likely to strongly
drivers (Q53) agree that WisDOT cares than were those who disagreed.
[74.9% agree]

Respondentswho agreedthat WRTLH areingood condition
(Q4) weremuchmorelikely tostrongly agreethat WisDOT
cares than were those who disagreed.

Selectionof “strongly agree” that WisDOT careswastwiceas
frequent for driverswhostrongly agreedthat WRTLH have
pavementssafetodrivethanfor thosewhostrongly disagreed
[SA 53.5% vs. SD 25%)] (Q5).

Choiceof “strongly agree” that WisDOT careswastwiceas
frequent for respondentswho strongly agreed that WRTLH
pavementsarevery satisfactory thanfor thosewhostrongly
disagreed [SA 56.4% vs. SD 27.3%] (Q5a).

Driverswhostrongly disagreedthat their vehicleshad extra
wear fromdriving ontheir section’ spavement (Q32) weremore
likelyto strongly agreethat WisDOT caresvs. thosewho
strongly agreed.

Selectionof “ strongly agree’ that WisDOT careswastwiceas
frequent for respondentswho strongly disagreedthat their
section’ spavement produced abumpy rideasfor thosewho
strongly agreed [SD 52% vs. SA 26%] (Q34).

Driverswhostrongly disagreed that their section’ spavement
was noisy were much more likely to strongly agree that
WisDOT cares vs. those who strongly agreed (Q38).

Respondents who strongly disagreed that their section’s
pavement looked patchy weremorelikely to strongly agreethat
WisDOT cares than were those who strongly agreed (Q40).

Choiceof “strongly agree’ that WisDOT careswasover twice
as frequent for driverswho strongly agreed that they felt
comfortabl e pullingontotheir section’ sshoul der asfor those
who strongly disagreed [SA 47% vs. SD 20%)] (Q43).
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WisDOT considers input from
Wisconsin drivers (Q53a)
[43.0% agree]

Respondentswho strongly agreedthat they couldeasily findan
alternaterouteweremuchmorelikely tostrongly agreethat
WisDOT cares vs. those who strongly disagreed (Q55).

Selectionof “ strongly agree” that WisDOT careswasa most
threetimesasfrequent for driverswhowerevery satisfiedwith
their section’s pavement than for those who were very
dissatisfied [VS 55.7% vs. VD 18.5%] (Q57).

Choiceof “strongly agree” that WisDOT careswastwiceas
frequent for respondentswho strongly disagreedthat their
section’ spavement should beimprovedvs. thosewho strongly
agreed [SD 60% vs. SA 26%)] (Q58).

Driverswho strongly agreedthat their section’ spavement was
better than most othersweremuchmorelikely tostrongly agree
that WisDOT caresthanwerethosewho strongly disagreed

(Q59).

Sdlectionof “strongly agree”’ that WisDOT careswassomewhat
morefrequent for respondents50yearsold or over thanfor
those under 50 years of age (Q100).

Drivers who somewhat agreed that WRTLH have
smooth riding surfaces (Q3) were almost twice as likely
to somewhat agreethat WisDOT considersinput thanwere
those who somewhat disagreed [SWA 37.2% vs. SWD
19.6%].

Selectionof “ strongly agree” that WisDOT considersinput was
twiceasfrequent for respondentswho strongly agreed that
WRTLH areingood conditionvs. thosewho strongly disagreed
[SA 28% vs. SD 14%)] (Q4).

Respondentswho agreedthat WRTLH pavementsarevery
satisfactory (Q5a) weremorelikely to somewhat agreethat
WisDOT considers input vs. those who disagreed.

Driverswhodisagreedthat their vehiclehad extrawear from
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drivingontheir section’ spavement (Q32) weremuchmore
likelytofeel neutral onWisDOT consideringinput thanwere
those who agreed.

Respondents who agreed that pavement on their highway
sectionproduced abumpy ride (Q34) weremorelikely to
strongly disagreethat WisDOT considersinput vs. thosewho
disagreed.

Driverswhostrongly agreedthat their section’ spavement
causedthemtofocustheir attention onthepavement surface
(Q36) weremuchmorelikely tostrongly disagreethat WisDOT
considers input than were those who strongly disagreed.

Selectionof “ strongly agree” that WisDOT considersinput was
twiceasfrequent for respondentswho strongly agreedthat they
werecomfortablepullingontotheir section’ sshoul der (Q43)
than for those who strongly disagreed [SA 20% vs. SD 9%].

Driverswho disagreed that scenery on their section was
attractive (Q46) weremorelikely tostrongly disagreethat
WisDOT considers input vs. those who agreed.

Respondentswhowerevery dissatisfiedwiththeir section’s
pavement (Q57) weremuchmorelikely tostrongly disagreethat
WisDOT considersinput than were those who were very
satisfied.

Selectionof “strongly agree’ that WisDOT consdersinput was
twiceasfrequent for driverswho strongly disagreedthat their
section’ s pavement should beimproved thanfor thosewho
strongly agreed [SD 26% vs. SA 13%] (Q58).

Choiceof “strongly disagree” that WisDOT considersinput was
threetimesasfrequent for respondentswho strongly disagreed
that their section’ spavement wasbetter than most othersvs.
those who strongly agreed [SD 30% vs. SA 10%)] (Q59).

Selection of “feel neutral” that WisDOT considersinput

increasedasdrivers agedeclined[from 24.8%for 50+ yrs.to
44.3% for 18-35 yrs.] (Q100).
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Trade-off Questions
Cost more, last longer (Q69)
[of 402 respondents, 81.8% yes]

Built to last longer (Q70)
[of 329 respondents (yes to Q69)
94.5% yes|

Cost more-still want (Q71)
[of 316 drivers (yes or depends
for Q70) 95.3% yes]|

How Pay/I mprove

Raise more funds vs. delay repairs
onother pavements(Q72)

[57.7% RMF]

Equal ride on all vs. better ride
on heavily-traveled highways (Q73)
[54% BRH]

Affirmative answer percentage was higher for
respondents who somewhat agreed that WRTLH arevery
satisfactory vs. for those who somewhat disagreed (Q5a).

Affirmative response percentage was somewhat lower
for drivers of pickup trucks vs. other drivers (Q101).

Affirmative answer percentage was somewhat |lower for
respondentswhoratedtheir vehicle sridequality as* average’
vs. those with other ride-quality ratings (Q103).

Affirmative response percentagewassomewhat higher for
Southern Regionrespondentsvs. Northern Regionrespondents
(DISTRICT).

Affirmative answers percentage was substantially lower
(77% vs. 100%) for drivers who were “neutral” on
finding an alternate route (Q55).

Affirmativeresponse percentagewassomewhat lower (90%
VS. approx. 99%) for respondentswhoratedtheir vehicle sride
quality as “poor” vs. other respondents (Q103).

Affirmative answer percentage was somewhat lower
(89% vs. approx. 99%) for drivers who rated their
vehicle’'s ride quality as “poor” vs. other drivers

(Q103).

Selection of “raise more funds’ (RMF) increased as
drivers' ratings of their vehicles' ridequality rose [57.7%

(Q103)

RM Fwaschosenmuchmorefrequently [N 96%vs. S76%] by
northern-region respondents than by southern-region
respondents (DISTRICT).

Respondents who agreed that there was a lot of traffic
on their highway section opted for a better ride on
heavily-travel edhighways(BRH) more so thanthosewho
disagreed (Q44).
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Repair Trade-off

Resurface every 10-12 years vs.
every 18-20 years (Q74)
[10-12 yrs. 79.9%]

Repair 10 miles over three years or
30 milesin one year (Q75)
[30miles/oneyear 63.2%]

30 minute detour/2 months vs.
10 minute delay/5+ months (Q76)
[10 min. delay 60.2%)]

Acceptability of Trave
Time and Speed L imits
Reasonable travel time through

work zone (Q77)

< 20mins. : 18.9%
20-23“ @ 65.7%
24+ * : 10.2%

Unacceptable travel time (Q78)
< 25mins. : 9.5%
25-30" : 47.3%
31+ “ : 40.8%

Maledriverschose BRH morefrequently [M 59.2%vs. F
48.7%] than did female drivers (Q998b)

Southern-region respondents selected BRH much more
frequently than did northern-regionrespondents[ S58.3%vs. N
36.1%] (DISTRICT).

Respondents who drove six or seven days/week chose
10-12 years more frequently than did those who drove
under six days/week [92% vs. approx. 78%)] (Q28a).

[Note qualifications on page 14.]

Driverswhoagreedthat they couldeasily findan alternateroute
(Q55) weremorelikely toselect 10-12 yearsvs. thosewho
disagreed.

Selection of 30 miles/one year was twice as frequent
for respondents who strongly disagreed that their
section’ s pavement was hoisy vs. thosewho strongly agreed
[SD 66% vs. SA 32%)] (Q38).

Choiceof 30 miles/oneyear wasmorefrequent for driverswho
strongly disagreed their highway sectionwasvery hilly thanfor
those who strongly agreed (Q48).

Respondents who agreed that their highway section’s
scenery was attractive were more likely to choose

the 10 min. delay than were those who disagreed (Q46).

Femaledriversselected the10 min. delay morefrequently than
did maledrivers[F 70.3% vs. M 52.3%] (Q998b).
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XSDELAY = Q78-Q77
< 10mins. : 26.1%
10-19“ : 46.9%

20+ ¢ 1 27.0%

Reasonable speed limit for work
zone (Q79)
<30mph :16.7%
31-40 mph : 52.2%
41+mph :31.1%

Unacceptable speed limit (Q80)
< 25 mph : 37.6%

25-35 mph :58.2%

36+ mph : 4.2%

Respondents who strongly agreed that WRTLH have
smooth riding surfaces (Q3) were morelikely to beless
tolerant (lower XSDELAY) than were those who strongly
disagreed.

Aseducationlevelsincreased (Q108), drivers' intolerancerose
(lower XSDELAY) [0-9mins., from 19%for highschool to
39% for college graduates].

Southern-region respondents were less tolerant (lower
XSDELAY) than were northern-region respondents
(DISTRICT).

Selection of 31-40 mph increased as the number of days
driven per week by respondents rose [from 39.1% for
1 day to 63.2% for 6-7 days] (Q28a).

Choice of 41+ mph was much less frequent for respondents
who drovelessthan 10,000 miles/year vs. for those who
drove over 10,000/miles annually [<10,00019.8%vs. >
10,000 approx. 33%] (Q104).

Selection of <30 mphincreased astheruttingindex rosefrom
0t02.0[14% up to 50%] (RUTTING).

Drivers who strongly agreed that WisDOT | s capable
of doing a good repair job (Q51) were more likely to
suggest a speed <25 mph vs. those who strongly

disagreed.

Respondentswho strongly agreed that WisDOT caresabout
drivers needs(Q53) weremuchmorelikely topick aspeed<
25 mphthanwerethosewho strongly disagreed [ SA 47.7%vs.
SD 25%].

Driverswhoagreedthat WisDOT considersdrivers’ input
(Q53a) weresomewhat morelikely to chooseaspeed < 25
mph than were those who disagreed.

Respondentswithcommercial driverslicenses(CDL) were
muchlesstol erant of speeds< 25 mphvs. other respondents
[CDL 39.5% vs. others 24.4%)] (Q105).

Femal edriversweremorelesstol erant of speeds<25mphvs.
male drivers[F 44.1% vs. M 32.7%] (Q998Db).
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Reasonable speed limit for
work zone (Q79)
<30mph : 17.8%
31-40% : 51.2%
41+ . 31.0%

Unacceptable speed limit (Q80)
<25mph : 37.7%

25-35“ : 58.0%

36+ “ 1 4.3%

SPDDROP = Q79-Q80
0-10 mph : 44.2%
11-19 * @ 28.3%
20+ “ : 27.5%

Pavement Repair Options

Choose one of these five: CDL drivers were somewhat more likely to select “build
26.7% 1) fix bumpy highway longer-lasting highways’ than were other drivers [CDL
8  2) correct noisy pavement 63.4% vs. others 55.2%] (Q105).

10.8  3) resurface patched pavement
56.1 4) build longer lasting
5.6 5) reducerepair delays
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PART Il TheReationship of Pavement Quality
with Driver Satisfaction

INTRODUCTION

Therearethreeobjectivesof thisreport. Each objectivewill bepresentedinaseparatesection. Thefirst
objective istodescribethesample. Thissectionwill primarily focuson physical pavement dataandthree
measures of driver satisfaction. Inthissection, theproportion of respondentswho are sati sfied with pavements
ontwo-lane, rural, statehhighwayswill beexamined and thedistribution of pavement distressand roughness
indiceswill presented. Thesecond objectiveistodescribetherel ationship between physical pavement
characteristicsand driver satisfaction. Thisincludesdescribing boththemagnitudeof relationshipaswell asthe
shapeof therelationship. Thefinal objectiveistotestformally theextent towhich Expectancy-V aluetheory
(Fishbein& Ajzen, 1975) explai nsthisrel ationshi p between sati sfaction and physical pavement characterigtics.
This theory will be explained under objective three.

OBJECTIVE 1:
DESCRIBING DRIVER SATISFACTION AND PHYSICAL PAVEMENT CHARACTERISTICS

Respondentswereasked how muchthey agreeor disagreewiththreestatementsabout thequality of a
sel ected section of statehighway pavement onwhichthey driveregularly. Thedistribution of responsescanbe
seeninTablell Insummary, 80% percent of respondentsstrongly agreed or agreed that they weresatisfied
withthepavement. Fifty-fivepercent of respondentsstrongly agreed or agreed that the pavement wasbetter than
most stretchesof statehighway. Thirty-two percent of thesamplesaidthat thepavement ontheir identified stretch
of highway should be improved.
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Table 1.1: Frequency and percent of respondents who agreed or disagreed
with three satisfaction assessment (threshold) statements

Value Label Value Frequency Percent

Q57.1 AM SATISFIED WITH THE PAVEMENT ON THISSECTION OF HIGHWAY

STRONGLY DISAGREE 1 28 7.5
SOMEWHAT DISAGREE 2 25 6.7
FEEL NEUTRAL 3 22 59
SOMEWHAT AGREE 4 127 339
STRONGLY AGREE 5 173 46.1
Total 375 100.0

Q58. THE PAVEMENT ON THISSTRETCH OF HIGHWAY SHOULD BE IMPROVED

STRONGLY DISAGREE 1 113 301
SOMEWHAT DISAGREE 2 82 219
FEEL NEUTRAL 3 60 16.0
SOMEWHAT AGREE 4 61 16.3
STRONGLY AGREE 5 59 15.7
Tota 375 100.0

Q59. THE PAVEMENT ON THISSTRETCH OF HIGHWAY ISBETTER THAN MOST OF THE STRETCHES OF
STATE HIGHWAYSI'VE DRIVEN ON RECENTLY IN WISCONSIN.

STRONGLY DISAGREE 1 31 8.3
SOMEWHAT DISAGREE 2 33 8.8
FEEL NEUTRAL 3 106 28.3
SOMEWHAT AGREE 4 123 32.8
STRONGLY AGREE 5 82 21.9

International Roughnessindex va uestypically rangefromOto 5Swith higher valuesindicating arougher
pavement surface. Theminimumand maximum IRl va uesfor thehighwaysidentified by respondentsinthesample
were.67 and4.39, respectively. Table 1.2 presentsascaetofacilitateinterpretation. Themean|RI valueof
thesamplewas1.99, withastandard deviationof .80. Themedian|RI valuewas1.87. Thiscomparestoal994
statewideaverageof 1.83for al highways(converted fromameanPS| of 3.3takenfrom*Wisconsin Pavement
Performance Report - 1996"). Thedistribution of IRI valueswas positively skewed, suggesting that a
proportionately greater number of highways with lower IRI values (i.e., better rides) were sampled.
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Table 1.2: IRI Interpretive Categories

(as provided by WisDOT)
Range I nter pretive Category
0.00to 1.44 Very Good
1.45t01.80 Good
1.81t02.25 Fair
2.26102.90 Poor
>2.90 Very Poor

Physical DistressIndex (PDI) valuesrangefrom0to 100 with higher val uesindicating morepavement
distress. All analysesexamining PDI valuesrefer toflexiblepavement surfaces. PDI andysesonrigid pavements
werenot analyzed because (1) only 68 of therespondents(n=68) had identified ahighway with that pavement
typeastheonethey driveregularly, and (2) thePDI Rigidindex usesadifferent computational a gorithmthan PDI
Flex, making thetwoindicesnon-comparable. Animportant contribution of phase3would beto oversample
peopl € sperceptionsof rigid pavementstoinvestigatewhether therel ationshi psdiscussedinthisreport apply to
PDI measurementsof rigid pavements. Theminimumand maximum PDI vauesfor highwaysinthesamplewere
0and 98, respectively. Tablel3presentsascaletofacilitateinterpretation. Themean PDI valueof thesample
was41lwithastandard deviationof 27. Themedian PDI valuewas37. Thiscomparestoal1994 statewide
averagefor all pavementsof 33 (“ Wisconsin Pavement PerformanceReport - 1996"). Thedistributionof PDI
va ueswaspositively skewed, suggesting that aproportionately greater number of highwayswithlower PDI values
were sampled.

Table 1.3: PDI Interpretive Categories
(asprovided by
Wisconsin Dept. of Trangportation

Range I nter pretive Category
Oto 19 Very Good

20to 39 Good

40to 59 Fair

60to 79 Poor

80to 100 Very Poor

The minimum and maxi mum Rutting va uesfor highwaysinthesamplewereOand .60, respectively. Themean
Rutting valueof thesamplewas.17 withastandard deviationof .11. Thedistributionof Ruttingvalueswas
positively skewed, suggesting that a greater number of highways with lower rutting val ues were sampl ed.
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OBJECTIVE 2:
DESCRIBINGTHERELATIONSHIPBETWEEN PAVEMENT CHARACTERISTICSAND DRIVER
SATISFACTION

Having examined respondents answersto thesati sfaction questionsand having described thephysical
datafor the highway segmentsidentified by respondents, the second obj ectiveof thisstudy isto describethe
rel ati onship between thesetwo setsof variables. Thefundamental questionof whendriversaresatisfiedwiththe
condition of thepavement surfacehasimportant policy implications— namely, what distressand roughnesslevels
aretolerated by thepublic? Thisquestionwasinvestigated by relating IRI, PDI and rutting valuestothe
cumulative percent of respondentswho agreed with each thethreesati sfaction questions (Q57, Q58, and Q59).
Thisway theresearcherswereabletoanswer questionssuchas* at what I Rl valuemight we expect 80% of
driverstobesatisfiedwithagivensectionof highway?’ Forthisanaysis, thethreemeasuresof satisfactionwere
recordedinto an agree-disagreeformat, suchthat responsesof “ strongly agree”’ and“ agree” werecombined and
together codedas* 1" andresponsesof “feel neutral,” * disagree” and“ strongly disagree” werecombinedand
together codedas“0.” Table2.1 presentspavement quality cutoff values(PDI, IRI, and Rutting) asrelated to
thequestion*| am satisfied with the pavement onthissection of highway.” Table2.2presentspavement quality
cutoff valuesasrel ated to thequesti onsasking whether ahighway segment isbetter than most and whether a
highway segment should beimproved. By lookingat thelRI valuesinthesetables, it can beseenthat theva ues
aresubstantially lower thanthecutoff currently used by the State of Wisconsintorecommend pavement repair.
Inother words, roadshadtobeinthe* good” to“very good” rangebeforeamajority of respondentswere
satisfiedwiththepavement. Y et, even when pavement conditionswerepoor (IRI val uesof approximately 3.30)
only 30% of thesampl eagreed or strongly agreed that the pavement shoul d beimproved. Thisresponsepattern
is present for rutting and PDI values as well.

Theseresultsindicatethat, eventhoughamajority of driversarenot satisfied with pavement surfacesin
only*“fair” condition, they arenonethelesswillingtoforgoimprovement. Althoughtheresearcherscanonly
specul ate astotherespondents reasoning, itislikely that they may becons deringtheadditiona road construction
delaysthey would encounter or theadditional coststotaxpayersif theroadswereimproved. Another possibility
isthat theover-sampling of good pavements(discussedin Objective 1) could haveinfluenced theseresults. Their
thinking might besimilar tothat of apersonwho hasadlight toothachebut isstill not hurtingenoughtovisitthe
dentist. Clearly, thisresponse pattern should bestudied moreclosely inPhaselll. Forillustrativeclarity, these
data are graphed in Figures 2.1 through 2.3.
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Table2.1:

At what roughness and distr ess cutoffs do 20%, 30%, 40%, 50% , 60%

and 70% of respondents agree with the following statement:

(Q57) | am satisfied with the pavement on this section of highway.

(79% agreed with this statement overall.)

SATISFIED WITH PAVEMENT
(Cumulative Per cents)

Pavement 20% 30% 40% 50% 60% 70%
M easur e
| RI 242 2.08 1.80 157 1.33 1.13
Rangeeimate1 ~ (2.20-2.64) (1.95 - (1.69-1.94) (1.47 - (1.23-1.48) (.97 -1.23)
2.20) 1.68)
Range esimate2  (2.34-2.50) (2.00 - (1.72-1.88) (1.49 - (1.25-1.41) (1.05 -
2.16) 1.65) 1.21)
RUTTING 23 .18 14 A1 .08 .05
Rangeestimatel (20-.28)  (.16-.20)  (12-.16)  (.09-.13)  (.06-.10)  (.03-.07)
Rangeestimate2  (:22-.24)  (17-.19)  (13-.15)  (10-.12)  (.07-.09)  (.04-.06)
PDI 59 48 ) 24 13 13
Rangeestimatel (54 - 69) (38 - 54) (28 - 39) (19 - 28) (0-21) (0-21)
Rangeedimate2 (56 - 62) (45 - 51) (31-37) (21 - 27) (10 - 16) (10 - 16)

Range estimate 1 = 95% confidence interval based on standard error of sampling measures.
Range estimate 2 = 95% confidence interval based on standard error of pavement measures.
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Table2.2:

At what roughness and distress cutoffs do 20%, 30%, 40%, 50% , 60%
and 70% of respondents agr ee with the following statements:

(Q59) The pavement on this stretch of highway is better than most of the

stretches of state highways |’ ve driven on recently in Wisconsin.

(55% of respondents agreed overall.)

(Q58) The pavement on this stretch of highway should be improved.
(33% of respondents agreed overall.)

PAVEMENT

BETTER THAN MOST
(Cumulative Per cent)

PAVEMENT

NEEDS IMPROVEMENT
(Cumulative Per cent)

Pavement 10% 30% 50% 10% 20% 30%
M easure
IRI 266 1.74 1.10 171 2.36 3.30
Rangeestimatel  (2.36- (1.56 - (.79 - 1.28) (1.41- (2.00 - (2.68 -
3.27) 1.89) 2.07) 2.66) 4.39)
Rangeedimate2  (2.58- (1.66 - (1.02- (1.63- (2.28 - (3.22-
2.74) 1.82) 1.18) 1.79) 2.44) 3.38)
RUTTING 28 13 05 10 19 37
Rangeedimatel (.22-.36)  (.11-.15)  (.01-.08) (06-.17)  (.13-.28)  (.28-.60)
Rangeesimate2  (:27-.29)  (.12-.14)  (.04-.06) (09-.11)  (18-.20)  (.36-.38)
PDI 70 32 13 35 63 93
Rangeestimatel (58 - 84) (24 - 44) (0-22) (21 - 35) (48 - 71) (76 - 98)
Rangeestimate2 (67 - 73) (29 - 35) (10 - 16) (32-38) (60 - 66) (90 - 96)

Range estimate 1 = 95% confidence interval based on standard error of sampling measures.
Range estimate 2 = 95% confidence interval based on standard error of pavement measures.
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Figur e2.1: | am satisfied with the pavement on this
At what IRI valuesdid X% of [ section of highway.

r%por_ldents agree Wlth the The pavement on this stretch of highway is

following three questions? better than most of the stretches of state
highways|’ve driven on recently in
Wisconsin.

The pavement on this stretch of highway
should be improved.

Satisfied
=
Better
B
Improve

IRI value

0 10 20 30 40 50 60 70 80
Cumulative percent who agreed
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FIgUI’ e2.2: : : | am satisfied with the pavement on this
At what rutting values did section of highway.

X% of respondents

The pavement on this stretch of highway is

agree with the followi ng better than most of the stretches of state
three questions? highways |’ ve driven on recently in
Wisconsin.

The pavement on this stretch of highway
should be improved.

——
Satisfied
=
Better
53
Improve

0 10 20 30 40 50 60 70 80
Cumulative percent who agreed
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Fi gure 2.3. : | am satisfied with the pavement on this
At what PDI valuesdid X% section of highway.

of respondents

The pavement on this stretch of highway is

agree with the followi ng better than most of the stretches of state
three questions? highways |’ ve driven on recently in
Wisconsin.

The pavement on this stretch of highway
should be improved.

100
80 T -
w 1 Satisfied
;c 60 1 =
= | Better
o 407 S
1 Improve
20 + P
0 : : : : : : :

0 10 20 30 40 50 60 70 80
Cumulative percent who agreed
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Another way of examining therelationship between driver sati sfaction and physical indicesof pavement
distressand roughnessistolook at thezero-order (i.e., uncontrolled) correl ationsbetween thesetwo variabl es.
Table 23presentstherel ationshi psbetweenthesevariables, includinganoverall index of “ satisfaction” —the
summation of the three “threshold” measures of satisfaction with pavement conditions:

# “| am satisfied with the pavement on this section of highway” (Q57);

H# “The pavement on this section of highway should be improved” (Q58, reverse coded);

# “Thepavement onthisstretch of highway isbetter than most of thestretchesof statehighwaysl’ vedriven
recently in Wisconsin” (Q59).

Respondentsindicated their agreement or disagreement witheachitemonafive-point, Likert-typescale.
Reliability (Cronbach’ sal pha)?for theunidimensional satisfactionindex isasatisfactory .79. Higher scores
represent greater satisfaction. Thesatisfactionindex should haveanegativezero-order (i.e., uncontrolled)
relationship with the three measures of physical pavement characteristics.

Animportant observation fromT able 2.3isthat PDI appearsmost highly rel ated to driver satisfaction.
Thismakessensefor tworeasons. First, PDI isal0-variablecompositemeasureof distresswhereasRutting
andIRI aressmply one-variablemeasures. Driver perceptionsof pavement quality includeseveral facets, not
just rutting or roughness. Tothisextent, PD1 would appear to beamorecons stent measureof theway thepublic
thinks about pavement quality. A secondreasonisthatthePDI index consistsof pavement characteristicsthat
arenoticeabletothepublic(e.g., filled cracksand patches). Incontrast, thel Rl and rutting measuresareboth
one-dimensional measures of |ess-observable pavement characteristics.

InTable2.3,theLikert-typescal eisreversecoded, which determinesthesign (+ or -) of ther val ues.

Thewordingof thisitemisclumsy and should beimprovedinfuturestudies. Most peoplewill probably have
troublewiththemental discounting requiredto quickly sort out state highwaysfrom other highwaysfor
comparison purposes.

Cronbach’ s dpha( %) isameasureof theinternal consistency of anindex or summated scal ethat rangesfrom
alow of zerotoahighof 1.00. Thestronger thepositivecorrel ationamong theitemsthat comprisethescale, the
higher theinternal consistency of thescal e, thehigher the Cronbach’ sal phaval ue, and thel ower themeasurement
error intheindex. Generally, acceptablealphavaluesare.5 or aboveand superbvaluesare.8 or above.
Cronbach’s alphais a standard measure of instrument reliability.
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Table 2.3: Pearson r (zero-order) correlations between satisfaction

measur es and indices of physical roughness and distress

Physical Pavement Measure

PDI Flex IRI Rutting
(Q57) | AM SATISFIED WITH THE PAVEMENT =17 - 13%* -11*
ON THIS SECTION OF HIGHWAY..
(Q58) THE PAVEMENT ON THIS STRETCH OF ok J2* 1ok

HIGHWAY SHOULD BE IMPROVED.

(Q59) THE PAVEMENT ON THIS STRETCH OF

HIGHWAY IS BETTER THAN MOST OF THE -11 -.09
STRETCHES OF STATE HIGHWAY |’VE DRIVEN

ON RECENTLY IN WISCONSIN.

SATISFACTION INDEX
(THREE QUESTIONS COMBINED, WITH Q58
REVERSE-CODED)

=23k - 14%* -13*

Significancekey: * p#.05 **p #.01 ***p# 001
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OBJECTIVE 3:

DEVELOPING AND TESTING OF “ THE MODEL” --

EXPLORING THE PATH BETWEEN PAVEMENT CHARACTERISTICS AND DRIVER
SATISFACTION

A psychological theory wasneeded to explaintherel ationshi p between physical pavement characteristicsand
variationindriver satisfaction. Thatis, driversmay vary intheir satisfactionwiththesamestretch of pavement.
Tounderstand therel ationship betweenthephysical characteristicsof thepavement and motorists' satisfaction
withthe pavement, weadapted rel evant aspectsof Fishbein’ sattitudemodel and Ajzen’ sTheory of Planned
Behavior. Bothmodel sproposethat aperson’ sattitudetoward an object or behavior isbased onalimited set
of salient beliefs(usually 5-9beliefs) that theindividual hastowardthat object or behavior. Each belief
associatestheobj ect or behavior withaspecificattributeor outcome. Inaddition, each attributeor outcomeis
usually evaluated aspositiveor negative(e.g., agood outcomeor abad outcome). Ingeneral, peopledevel op
favorabl eattitudeswhengood outcomesarelikely and bad outcomesareunlikely. They devel op bad attitudes
when bad outcomes are likely and good outcomes unlikely.

For example, aperson’ soverall positiveor negativeattitudetowardtaking avacationtrip might be based
onwhat heor sheassociateswiththetrip (e.g., wouldit probably becostly?rel axing?) adj usted by whether each
outcomeisseenasbad or good (e.g., isacostly tripagood oneor abad one?). A personmentally weighsthe
set of beliefsand eva uations(known collectively as* cognitivedructure™) to devel op an overall attitudetoward
takingthetrip. Beliefsand eval uationsareformed by prior experience, informationgainedfromothers, and by
inferences a person draws from experience and information.

TheTheory of Planned Behavior (an extension of expectancy-val uetheory) hasbeenusedto assess
drivers attitudestoward specificdrivingviolations(Parker, Strandling & Manstead, 1992, 1995, 1996). Griffeth
and Rogers(1976) used expectancy-val uetheory in studying theeffectsof accident scenegruesomenesson
student driver performanceindriving simulators. Expectancy-valuetheory hasnever been usedto examine
peoples’ perceptions of pavement quality.

Areview of theliteratureondrivers' perceptionsof road saf ety andridequality indicate (1) that the
antecedentsto pavement satisfaction arelikely tobecomplex and (2) that itisimportant toincludeanarray of
variables— not just perceptionsof pavement surface— that may explainvariationin pavement satisfaction.
Stewart, Y oungandHealey (1979), for exampl e, foundthat drivers ratingsof road smoothnesswereaffected
by “ extraneoussensory input” — such astheradio. Riemersma(1988) examinedthelinksbetweenroadfeatures
anddrivers subjectiveevaluationsof road safety and found that somefeatureshavelittleeffect ondrivers ratings.
Andfinally, Mahalel and Szernfeld (1986) suggest that roadsengineered toimprovesafety may havea
paradoxica effect by encouraging driver inattention, producing an effect of “ diminishingreturns’ theory of road
improvement.

Inthehighway pavement project weareinterestedintheextent towhichamotorist’ sattitudetoward

drivingalongastretchof rural, two-lanestate highway isbased on characteri sticsof thepavement itself that he
or sheperceivesand canhavebdliefs* about.” Figure3.1illustratesthehypothesized ordering of thesevariables
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(physical pavement characteristics, cognitivestructureascomposed of salient beliefsabout theact of drivingon
thepavement, and attitude operati onalized as sati f action with pavement characteristics). Knowingwhat motorists
believe about thepavement will hel p policy makersdeterminewhat aspectsof pavement quality areperceived
by motorists and how those perceptions drive satisfaction with pavement quality.

Phydcal pavement char acterigics Physical pavement characteristicsareoperationalizedasPDI, IRI
and rutting measures in the Wisconsin analysis. The measures are used separately in statistical analyses.

Figure 3.1: Cognitive structure asintervening variable between physical
pavement characteristics and satisfaction with pavement characteristics

PHYSICAL COGNITIVE
PAVEMENT STRUCTURE SATISFACTION
CHARACTER- (Beliefs about
ISTICS pavement)

Satisfaction. Satisfaction, asnoted previously, isoperationalized asthesummation of thethree
“threshold” measures of satisfaction with pavement conditions.

Pavement beliefsand cognitivestructure. To ascertain salient belief sthat motoristshave about
pavement conditions, thesubcontractor Wisconsin Survey Research L aboratory conducted aseriesof focus
groupsaroundthestate. Employing an open-ended techniquesuch asfocusgroupstoreveal salient beliefsisthe
standard procedureusedin studiesemploying theFishbeinand Ajzenmodels. Analysi sof focusgrouptranscripts
revea ed thefollowingfivedimens on of belief whichwerethenturnedinto Likert-typeitemsinthequestionnaire
(Appendix 1):

H# “Drivingonthepavement onthissection of highway causesextrawear onmy vehicle ssuspension
system” (Q32);

H# “Driving on the pavement on this section of highway produces a bumpy ride” (Q34);

# “Driving onthepavement onthissection of highway causesmetofocusmy attention onthe pavement
surface” (Q36);

# “Driving on the pavement on this section of highway is noisy” (Q38);

# “The pavement on this section of highway |ooks patchy” (Q40).

Thefivemeasuresweresummedto produceasingle, unidimensional scaleof cognitivestructurewithasuperb
reliability (Cronbach’ salpha) of .88. Higher scoresrepresent beliefsthat the pavement i soflower quality dong
thedimensionsnoted. Therefore, cognitivestructureshould bepositively related tothethreephysical pavement
measuresand negatively related to sati sfaction. Sinceeach belief inthisstudy isnegatively valenced (i.e., biased)
for most people(for example, very few peoplearelikely torateabumpy rideas” good”), theeval uativemeasures
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for each belief wereremoved fromthequestionnaireafter initial pretesting reveal ed that they werenot hel pful.
Personal correspondencewithlcek Ajzen, theauthor of themodel uponwhich much of thisanalysisisbased,
confirmedthatitisalrighttoleaveout theeva uativemeasuresif each belief isstrongly valenced tothegood or
bad for most people.

Onequestionto consider iswhether theset of beliefsderived fromthefocusgroupsrepresent all of the
meaningful salient beliefsthat peoplecanform about apavement segment. Inshort, arethereother beliefsabout
the pavement which havenot beenreveal ed through thefocusgroupsandwhich canstill affect aperson’s
sati sfactionwith pavement conditions? Similarly, dothephysi cal measuresadequately trandateintobeliefs(e.g.,
aretherecharacteristicsof thepavement captured by thephysi cal measuresand observed by motoriststhat affect
satisfaction but that have not been reveal ed through the focus groups and questionnaires)?

Afinal answer tothosequestionswill requirefurther research. However, toavery largeextent, the
comprehensivenessof theset of beliefswill bereveal ed through pathanalysis. If research proceeded correctly
andthemode iscorrect, thenany zero-order, statistically significant rel ationship between physical pavement
characteri sti cs and satisfaction shoul d bereduced to near zero and non-significancewhen cognitivestructureis
introduced asaninterveningvariable. A significant relationshi p between pavement characteristicsand cognitive
structureshould remain, asshoul d asignificant rel ationshi p between cognitivestructureand satisfaction. If these
patterns occur, then:

H# Themode iscorrectin proposingthat cognitivestructure mediatestherel ationshipsbetween physical
characteristics and satisfaction, and

# Therearenoresidua (unmeasured) bdliefslurkinginrespondents mindsthat affect satisfactionand that
arebased onthephysical characteristicsmeasured by PDI, IRI, andrutting scores. (Any remaining
rel ationship between physical characteristicsand sati sfactionwould haveto bebased on belief sthat
peopl einfact hold about the pavement but that have not been captured by theset of belief sthat make
up cognitive structure.)

Cognitivedructureasinterveningvariable Thepathanalysesillustrated in Figure 3.2indicatethat
cognitivestructuredoesindeed medi ate between pavement characteri sticsand satisfaction, using each of thethree
messuresof pavement characteristics. For example, thestatistically significant, zero-order (original) relationship
betweenPDI Flex and satisfaction (beta=-.23, p#.05) diminishesto near zero (beta=-.04, ns) when cognitive
structureisenteredintothepath analysisasanintervening variable. Therelationshipbetween PDI Flex and
cognitivestructureremainspositiveand significant, asdoestherel ationship between cognitivestructureand
satisfaction. Thebeliefsthat comprisecognitivestructurea so seemto bereasonably comprehensive, atleast to
theextent that they intercept thebdlief sthat peopl ecan derivefromthephysical characteristicsof thepavements
as measured by PDI, IRI, and rutting indices.

Eventhoughthefirst-order relationship (i.e., therel ationship ascontrolled by onevariabl e) between
cognitivestructureand satisfaction (beta=-.72, p# .001) isremarkably strong, thereisstill somevariancein
sati sfaction (about half) not explained by cognitivestructureand pavement characteristics. Someunexplained
varianceiscertainly error stemmingfrom measurement error and sampling error, although theamount of
measurement error inthecognitivestructureand sati sfactionindicesisreasonably small, judgingfromtheir

40



Figure 3.2: Path analysis—

Cognitive structur e asintervening variable

between physical pavement characteristics and satisfaction
(zero-order beta) Path Coefficient
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reliabilities. Further analysis, tobeshownlater, will introduce somevariablesthat may account for someof the
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unexplainedvarianceaswell assomeof therel ationship between cognitivestructureand satisfaction. Thenthis
study will analyzetherel ationshipsbetween theindividual itemsthat comprisecognitivestructureand satisfaction
toget abetter ideaof which belief sappear to affect satisfactionthemost. Therestill remainsthepossibility that
some untapped pavement belief saccount for ameasure of satisfaction, although such beliefsmight not be
associated with any of the pavement characteristics measured by PDI Flex, IRI, or rutting indices.

Althoughtherel ationshipsbetween thephys ca pavement measuresand cognitivestructurearesignificant,
they aresomewhat small, accounting at best for only 7% of thevariancein cognitivestructure. (Thereliability of
the physi cal pavement measuresisassumedto behigh.) Aswiththerel ationship betweentheitemsthat comprise
cognitive structureand satisfaction, further analysiswill examinetherel ationshi psbetween each of thephysical
pavement measuresand thecomponentsof cognitivestructuretotry to diagnosethereasonsfor themagnitude
of these relationships.

Other predictors

AsillugratedinFigure 3.3, weexpected someother variabl esto contributeto cognitivestructureand
satisfaction and perhaps serve as third-variable controls.

Per ceivedBehavioral Control (PBC). Adapted from Ajzen’ smodel, we expected that perceived
behavioral control could affect satisfaction. PBCreflectstheamount of control or voluntarinessinagiven
behavior —inthiscase, drivinga ongthestretch of highway inquestion. Although PBCisusually apredictor
of behavior and not of anattitudeintheAjzenformulation, it wasreasoned that motorists' responsesto highway
pavement conditionsmight beaffected by whether or not they could choosean alternateroutetotravel. To
measure PBC, responsesweregathered onfive-point, Likert-typescal estothisitem (Q55): “ If | wantedto, |
couldeasily findaconvenient alternateroutetotheplaces| usualy goinstead of using thisstretch of highway.”3
Higher scores represent greater control.

3A second PBCitem, “Most of thetrips| takeonthisstretch of highway aretripsthat | havetotake” (Q56), was
dropped fromtheWisconsinanalysisbecauseit produced alow reliability scorewhen combinedwiththeother
PBC item and because initial analysis showed that it correlated very little with other variables in the analy:
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Figure 3.3:
Hypothesized predictor s of satisfaction with pavement conditions
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Social variables. Subjectivenormsandtrust. Two variablesreflecting social relationships—
subjective norms and trust in the state department of transportation — might also affect satisfaction.

AlsoadaptedfromAjzen’ smodel, subjectivenorms(SN) reflect felt socid pressures, specificaly, what
aperson believesothersthink heor sheshould do. Inadapting thismeasurefrom being apredictor of behavior
toapredictor of attitude (satisfaction), thewording became: “ M ost peoplewhose opinionsareimportanttome
think thatitisOK for metodrivethisstretchof highway” (Q59a). It wasreasoned that aperson’ sownattitude
could beaffected by otherswho matter tohimor her, especialy if they expressconcern over theperson’ sdriving
onagivenstretch of road. Higher scoresonthisLikert-scaleditemrepresent stronger agreement withtheitem.

Trustinthedepartment of trangportation might a so affect satisfaction, at |east by mitigating any anger that
might be produced by drivingal ong stretchesof road with deteriorati ng pavement conditions. Trustwas
ascertained by summing respondent answers to four Likert-scaled items (Cronbach’s alpha=.73):

H# “Thestate DOT iscapableof doingagoodjob of fixingand repl acing pavementsonrural highwaysin
Wisconsin” (Q51);

H# “| trust the judgment of the state DOT when it comes to scheduling pavement improvements” (Q52

# “State DOT officials care about the safety and convenience of drivers on this stretch of road” (Q52

# “TheDOT considersinput from peoplelikemewhen making decisionsabout repairsor improvements

to this stretch of highway” (Q53a).

Drivingexperience A person’ ssensitivity to pavement conditions, and thereforehisor her beliefsabout
pavement conditions, could beaffected by hisor her driving experience. Four separatevariableswereusedto
reflect thisexperience: milesdriven per year (Q104), frequency of drivingamotorcycle(derivedfromQ105a),
thefrequency of driving along thespecific stretch of highway inquestion (Q28a), and the sel f-reported quality of
ride of his or her vehicle (Q103).

Non-pavement bdiefs. Focusgroupstranscriptsal soreveal ed other salient belief speoplehol d about
theenvironment they experiencewhendrivinga ongastretch of highway that arenot based on physical pavement
characterigtics. Thesebeliefsmight affect aperson’ ssatisfactionwhendriving. Responsesweregatheredvia
Likert-type scalestoindicatewhether themotoristsbelievedthat thestretch of highway inquestionwasvery
hilly(Q48), wasvery curvy (Q47), wasscenic (Q46), had ahigh volumeof traffic (Q44), had pavement marking
linesthat wereclear and easy to see(Q45), and madeonefedl comfortablepullingontotheshoul der if necessary
(Q43). Aswith pavement beliefs, evaluation measures were not gathered for these items.

Analysis

Table 3.1 showstheresultsof the path analytic multipleregressionanalyses(betas). Threeparallel analyses
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Table 3.1: Relationship of control variables and physical pavement measuresto
cognitive structure and satisfaction with pavement conditions (full model)

DEPENDENT VARIABLE:

DEMOGRAPHIC:

PDI Flex

Satis-
faction
% = .79

Cognitive
Structure
% = .88

Physical Measure Used:

Cognitive
Structure

IRI

Satis-
faction

Cognitive
Structure

Satis-
faction

Education -.02 -.03 -.04 -.03 -.02 -.04

Income -.06 .01 -.08 .03 -.07 .03

Female Sex -.10 .01 -.08 .00 -.07 .00

Age .01 -.03 -.01 -.04 -.02 -.04

R? change .01 .01 .01 .01 .01 .01
EXPERIENTIAL:

Miles per year driven -.02 .07 .01 .03 -.01 .04

Cycle driving frequency A1+ -.07* .10* -.06* .09 -.06*

Vehicle “ride” -.03 .00 -.03 .00 -.04 .00

Frequency of driving stretch .02 .04 .05 .02 .04 .03

R? change .04* .04** .02 .03* .02 .03*
SOCIAL:

Trust in transportation dept. %=.73 -.13* J16*x* -.08 5% x* -.09 J15*x*

Subjective norms - 27*** L19x** - 24%** 22 ** -.26%** 22%**

R? change J14x** .30*** 2% ** .30*** 2% ** .30***
PERCEIVED BEHAVIORAL CONTROL -.08 .08* -.07 .06 -.05 .06

R? change .01 .02** .00 .01* .00 .01*
NON-PAVEMENT BELIEFS

Very hilly .01 -.04 .04 -.03 .04 -.03

Very curvy .04 .00 .00 .02 .01 .02

Scenic A1+ .04 .03 .03 .05 .03

High traffic volume J19x** -.03 18*** -.02 J19x** -.03

Comfortable shoulders -.04 .04 -.06 .05 -.06 .04

Clear pavement markings -.12* .08* -.11* .06 -.10* .06

R? change .O7*** .06*** .06* ** .05*** .06* ** .05***
PHYSICAL MEASURE (see above) 19 x* -.06 AT -.01 2% -.02

R? change .03*** .03*** .03*** .01* .01* .01*
COGNITIVE STRUCTURE -.55*** - 57 x* - 57x**

R? change 21x** L25*** .25 **
Multiple R 55x** .82x** A9rx* .80x** ABx** .80***
Adjusted R .26 .64 .21 .63 .19 .65
N 307 307 375 375 375 375
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wereconducted, each oneusing aseparated physical pavement measure(PDI Flex, withasamplesizeof 307,
andIRI andrutting, eachwithasamplesizeof 375). Ineach case, cognitivestructurewasfirst regressed onthe
various blocksof predictor variables. Then sati sfactionwasregressed onthesamebl ockspluscognitive
structure. Theresultswill (1) testtherel ationshipsillustrated in Figure 3.3 and (2) show how therel ationships
among physica characteristicsof the pavement, cognitivestructure, and satisfactionillustratedin Figures 3.2 and
3.3 areaffected by theother variables. Hierarchical multipleregressionwasused, with blocksof variables
enteredinthefollowing order: (1) Demographic control variables— education (Q108), income(fromQ109and
110), sex (Q998b), and age (from Q100); (2) theset of experientia variables; (3) theset of socia variables; (4)
perceivedbehavioral control; (5) theset of non-pavement beliefs; (6) thephysical pavement measure; and (7)
cognitive structure (for the regression of satisfaction only).

Resultsindicatethat thephysical measures$ cognitivestructur e satisfactionrel ationshipsfrom
Figure3.2remainineffect, albeit reducedin magnitude, evenwith control sfor thesesetsof variables. For
example, thepathfrom PDI Flex tocognitivestructureis.19 (p#.001), from cognitivestructureto satisfaction
-.55(p#.001),andfromPDI Flex to satisfaction-.06 (ns). Similar patternsarefoundfor IRl andrutting
measures of pavement characteristics. Thus, the basic model holds, even with rigorous controls.

Overall, theset of predictor variablesaccount for upto 26% of thevariance (seeadjusted R?in Table
3.1) incognitivestructureand 65% of thevariancein satisfaction. Tostreamlinetheanalysis, forward stepwise
regressi onwasperformedtomaintain R>whilelimiting thenumber of variablesintheanalysis. Thisprocedure
Isessentid for thedevel opment of ashorter form questionnairethat will retainthevariablesof greatestimpact.
TheresultsinTable3.2indicatethevariablesthat should beusedinarevised questionnaireinPhaselll.In
additiontomeasuresof cognitivestructureand satisfaction, they areperceived behaviora control, trustinD.O.T.,
subjectivenorms, motorcycledriving frequency, and threenon-pavement beliefs— hightrafficvolume, visible
pavement markings, andtheperceptionof a“scenic” environment. (Other variablescanbeincludedaswell, of
course). Thebest performanceisobtainedwhenPDI Flex isused asthe physical pavement measure. Inthat
case, 26% of thevariancein cognitivestructureand 64% of thevariancein satisfaction areaccountedfor by the
equations. (By comparison, physi cal measuresaccount for upto 4% of thevariancein cognitivestructure— see
R change for physical measures.)

Thepathsof relationshipsfromtheanalysisusing PDI Flex asthephysical pavement measureare
illustrated in Figure 3.4 and can be compared to the hypothesized relationshipsin Figure 3.3. As noted
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Table 3.2: Relationship of control variables and physical pavement measuresto
cognitive structure and satisfaction with pavement conditions (focused model)

Multiple regression analyses (betas)

Physical Measure Used:

PDI Flex IRI Rutting
DISZANDIAN ANV I[N Cognitive  Satiss | Cognitive  Satis- | Cognitive Satis-
Structure  faction | Structure  faction | Structure faction
% = .88 % = .79
EXPERIENTIAL:
Cydle driving frequency A2x -.07 10* -.06 .10* -.06
R? change 02%* 03** .01* .01* .01* .01*
SOCIAL:
Trust in transportation dept. %=.73 -13* A -09 160 -10 16+
Subjective norms 2T 29¥** -.25% %% 20k %x -.26%%* 22k
R? change Al s Algass s g B
PeERCEIVED BEHAVIORAL CONTROL -.08 .09* -.07 .07* -.05 .06
R? change .01* 02x* .00 .01* .00 .01*
NON-PAVEMENT BELIEFS
Scenic 1% 04 .03 .02 04 .02
High traffic volume 20%** -.02 20%** -03 21%** -03
Clear pavement markings -10* .08* -.10* .06 -.10* .06
R? change [ 04% 05*** 03+ 05*** OBy
PHYSICAL MEASURE (see above) 21*x -.06 16+ -.02 4%+ -.02
R? change [ 03*** (I 01** (Bl .01*
COGNITIVE STRUCTURE - Box** - 57x** - 57x**
R? change W 26x** 26%**
MultipleR 53+ B1*** ATH*x 80*** AB* 80***
Adjusted R? 26 64 20 63 19 63
N 307 307 375 375 375 375

Two-tailed Sgnificancekey: * p#.05 **p#.01 ***p#.001
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Predictors of satisfaction with pavement conditions
based on focused model, using PDI Flex

Figure 3.4. Partial path analysis —

Path Coefficients
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previously, thepathfrom PDI Flex to cognitivestructureto satisfaction remainsintact, with cognitivestructure
being by far thebest predictor of satisfaction. Higher PDI Flex ratingsseemto producestronger belief sabout
pavement problemsonthestretch of highway (beta=.21, p#.001) and, inturn, thesebdliefsseemtoyieldless
satisfactionwiththepavement (beta=-.55, p# .001). Amongtheexperiential variables, only cycleridingrelates
tocognitivestructure. Asmight beexpected, thosewhoridemotorcyclesmorefrequently arealittlemorelikely
to perceive or believe that the pavement has problems (beta = .12, p#.05).

Asproposed, perceived behaviora control hasasignificant (albeit smal) reationshipwith satisfactionsuch
that thosewho can chooseal ternateroutesaremoresati sfied with the pavement inthestretch of highway under
consideration (beta=.09, p# .05). Similarly, and asproposed, thosewith higher levelsof trustinD.O.T.are
moresatisfiedwiththepavement (beta=.17, p#.001), asarethosewho believethat rel evant othersfeel itisokay
for themtodrivethat stretch of road (subjectivenormsbeta=.19, p#.001). However, both of thesesocial
variablesa so haveunexpected, S gnificant rel ationshipswith cognitivestructure. Specificaly, thosewho haveless
trustinD.O.T. arealittlemorelikely tobelievethat the pavement hasproblems(beta=-.13, p#.05) asdothose
who believethat relevant othersthink itisnot okay for themtodrivethat stretch (beta=-.27, p#.001). Thus,
these social variablesseemto affect what peopl e perceiveor believe (cognition, asindicated by cognitive
structure) as well as how they feel about it (affect, asindicated by satisfaction).

Amongthenon-pavement beliefs, thosewho perceivereadily visblepavement markingsareindeed alittle
morelikely to besatisfied withthepavement (beta=.08, p#.05). However, noneof theother pavement beliefs
relatedirectly to satisfaction, ashad original ly been proposed. Instead, thethreenon-pavement beliefsthat remain
intheanalysisareall associated with cognitivestructure(i.e., pavement beliefs). Specificaly, thosewhoperceive
readily visiblepavement markingsarealittlelesslikely to believethat the pavement hasproblems(beta=-.10,
p#.05). Ontheother hand, thosewho believethat thestretch of highway hasahighvolumeof trafficaremore
likelytoperceiveor believethat thepavement hasproblems(beta=.20, p#.001). It alsoseemsthat astretch
of road with nicescenery might al so sensitize peopl ealittleto problem pavements(beta=.11, p#.05). Perhaps
peoplewouldrather pay someattentiontothescenery than haveto pay excessiveattentiontotherideandthe
pavement surface. Can’t do both at once, it seems.

Thelack of relationshi psbetweentwo non-pavement beliefs(“ hilly” and* curvy”) and any other main
variableintheanalysismight beas deeffect of not havingincluded aneva uation measurefor each of thoseitems
inthesurvey. Peoplemay infact vary inwhether they perceiveabhilly or curvy road asgood or bad. Future
versions of the questionnaire should include evaluation measures for at least these two items.

In general, the variables seem to behave in a manner consistent with the model.
Microscope

To diagnosethe dynamics of therel ationshipsin the physical measur es$ cognitivestructure$
sati sfactionchain, weconducted analysesof therel ationshi psamong theindividual itemsthat comprisethe
cognitive structure and satisfaction indexes.

Partial correlation coefficientsinTable3.3indicatethat overall (dis)satisfaction appearsto bemost

affected by beliefsthat the pavement |ookspatchy (partial r=-.61, p#.001), producesabumpy ride (partial r=
-.59, p#.001), and causes extra wear on avehicle s suspension (partial r=-.57, p#.001). Beliefs about
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noisinessand diversion of attentionto theroad surfaceplay important but somewhat |esser roles. Of someinterest
i sthat fact that thevisual appearanceof theroad (“lookspatchy”) playssuchalargerole, especialy inthemore
extremejudgementsof road quality. Beliefsabout apatchy appearancearethebest predictor of theattitudethat
theroad shouldbeimproved (partial r=.57, p#.001) and, inthenegative, that theroad i sbetter than most
(partial r = -.38, p#.001).

A microscopicanalysisof therel ationshi psbetween physical pavement measurementsand pavement
beliefs(componentsof cognitivestructure) isshowninTable34. PDI Hex, probably duetoitscomprehensive
nature, istheonly oneof thethreephysi cal pavement measuresto bear astatistically significant rel ationshipwith
each of thefivebeliefsthat comprisecognitivestructure. All threephysical measurescorrel atepositively with
beliefsthat the pavement lookspatchy andthat it wearsonthecar’ ssuspension. PDI FlexandIRI correlatewith
the belief sthat the pavement producesabumpy rideandisnoisy. FPI Flex and rutting measurescorrel atewith
the belief that the pavement draws attention to itself.
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PAVEMENT BELIEFS?

Driving on the pavement on this section
of highway....

...Causes extrawear on my vehicle's
suspension system.

...Produces a bumpy ride.

...Causes meto focus my attention
on the pavement surface.

..Isnoisy.

The pavement looks patchy.

COGNITIVE STRUCTURE
(summated pavement beliefs) % = .88

Table 3.3: Relationship of pavement beliefsto satisfaction

Partial correlation coefficients !

Satisfaction Measure 2

Satisfied Should be Better than Satisfaction
with improved most (summated) 3
pavement (item) (item) % =.79
(item)
_.57*** .52*** _'29*** _.57***
_.53*** .52*** _.35*** _.59***
_.39*** .35*** _.15** _.37***
-.39%** 35*** -.28%** - 42 **
_.50*** .57*** _.38*** -.61***
-.60*** B8 ** -36*** -B4F**

N=402

Two-talled Sgnificancekey: * p#.05 **p#.01 ***p#.001

1. Seventeenth-order partials controlled by education, income, sex, age, miles driven per year, cycle driving frequency, vehicle “ride,” frequency
of driving stretch of highway, trust in transportation department, subjective norms, perceived behavioral control, and the set of six non-pavement

beliefs. Not controlled by physical pavement characteristics.

2. Beliefs and satisfaction items are scaled such that greater agreement produces higher numerical values.

3. Scoring of the item “the pavement...should be improved” was reversed in the calculation of the summated index.

51



Table 3.4: Relationship of pavement beliefsto

physical pavement measures
Partial correlation coefficients*

Physical Pavement Measure:

PDI Flex IRI Rutting
PAVEMENT BELIEFS?
Driving on the pavement on this section of
highway....

...Cause§extrawear on my vehicle's 15k 16** o

suspension system.

...Produces a bumpy ride. 21x** 22%** .09

...Causes me to focus my attention on the 1o 08 10*

pavement surface.

IS nolsy. 14* 1% 07
The pavement looks patchy. ok 5+ 5+
COGNITIVE STRUCTURE

. 21x*x 18** 13+
(summated pavement beliefs) % = .88
N= 307 375 375

Two-taled Sgnificancekey: * p#.05 **p#.01 ***p#.001

1. Seventeenth-order partials controlled by education, income, sex, age, miles driven per year, cycle driving frequency, vehicle
“ride,” frequency of driving stretch of highway, trust in transportation department, subjective norms, perceived behavioral
control, and the set of six non-pavement beliefs.

2. Beliefs are scaled such that greater agreement produces higher numerical values.
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Ingeneral, however, therel ationshipsbetween physical pavement characteristicsand pavement beliefs
arerelatively small. Giventhefinepredictionof satisfactionthat thebelief measuresproduce, theproblemis
probably not in those items, which seem comprehensive enough. Instead, it islikely that:

H# Thereissome*“wasted” varianceinthephysical measures. Inother words, motoristsprobably can’t
sense all that the physical measures can.

# Someexplanatory power might begainedif indexessuchasPDI Flex aredecomposedinto someof their
component measuresso they might bematched with appropriatebelief measuresinanaysessuchas
these.

And the most probable explanation:

H# Many survey respondentshadto generalizetheir perceptionsinorder togiveasingleresponsewhen
indicatingtheir beliefsabout thelonger stretchesof highway they referredtointheinterviews. That
producesinevitableerror (e.g., aleveling or averaging of perceptions) and somemisfit between measured
pavement characteristicsand perceptions. Theplannedtargeted surveyswill aleviatethat problem, as
long asrespondentsareinstructedtodrivespecific stretchesof roadin advanceof answering questions
about it, and should producestronger rel ationshi psbetween physical pavement dataand motorist
perceptions.

Attitude Toward the Act of Driving

ThisanalysisdidnotincludetheAttitude Towardthe Act (AAct) of driving along thestretch of highway
variableincludedinthequestionnaireduetoredundancy. AActwasmeasured by aseriesof Likert-scaleditems
measuring whether therespondent consi dered driving onthestretch asenjoyable(Q61), unpleasant (Q62, reverse
coded), a good thing to do (Q63), safe (Q64), undesirable (Q65, reverse coded), convenient (Q66),
uncomfortable (Q67, reversecoded), and damaging (Q68, reversecoded). Theitemssumtoformanindex of
hi ghreliability (Cronbach’ salpha=.90). The AAct measureisabroader measureof satisfactionwiththedriving
experience. Initial path analysisindicates that satisfaction predictsto AAct (beta=.61, p#.001) in the seri

physical measures$ cognitive structure$ satisfaction$ Aact.

These AAct measures, alongwiththeother variablesinthestudy, may haveexplanatory valueinassessing
individuals' affective response to driving on the stretch of pavement and should remain in the questionnair

CONCLUSION AND RECOMMENDATIONS FOR PHASE |11

Theinformationderivedfrom Phasel | about peopl€’ sperceptionsof pavement conditionshasproven
tobebothinterestingandvaluable. A majority (80%) of Wisconsindriversweresatisfiedwiththetwo-lanerura
highwaysthey identified. However, thel RI, ruttingand PDI valueswhich satisfied themg ority of thesamplewere
relativelylow (inthe*good” to“very good” rangefor IRI and PDI). Animportant questioniswhether thisfinding
isbecausedrivershavehigh expectationsand are sati sfied with only thesmoothest, distressfree pavementsor
whether thisfindingisananomaly of dataset. That s, if adisproportionatenumber of smooth and distress-free
roadsweresampled, thiswouldartificiadly inflatethecutoffsat whichamaj ority of respondentsweresatisfiedwith
the pavement. Thisdidoccur becauseinPhasel | highway segmentswereself-selected. InPhasel |1, thenumber
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of highwaysineachinterpretivecategory will becontrolled. Itisalsonoteworthy that motoristsseemwillingto
tolerate somedi ssati sfaction with pavement quality rather than haveto deal withtheinconveniencegenerated by
highway repair. This hypothesisthat thepublicdislikestheinconvenienceof highway repair isal so supported
by the belief that pavements should be built to last longer, even though it would cost more.

The PDI appearsto bethebest measureof drivers' satisfactionwith pavement quality becausethis
measureismulti-dimensional and consistsof pavement characteristicsthat aresalient tothepublic(i.e., cracks
and patches).

Themodd performedwell and aspredicted, especidly whenit cameto therel ationship between cognitive
structure (pavement beliefs) and satisfaction. Inparticular, thesatisfactionindex and itsthree component
measuresareextremely useful asdiagnostictools. Thesizeof thecoefficientstestingthemodel aregenerally
respectabl efor thesocial sciences, especially giventhenatureof thetask —trying to predict something as
complex as a person’s satisfaction.

The relationship between pavement characteristicsand pavement beliefsare, however, relatively weak.
It should benoted that theserel ationshipsmight bestronger if it werenot for amethodol ogical limitation.
Pavement indicesaretakenfromavery specific section of every mileof thehighway. Respondents’ perceptions
arelikely tohavebeenapsychol ogical averaging of pavement conditionsover amuch greater stretch of highway.
WithrespecttoPhasel 1, therel ationshipsintheentiremode should becomestronger (1) totheextenttowhich
researcherscan get respondentsto be preciseabout thestretch of pavementtowhichthey arereferring,
preferably by arranging for themto drivesel ect stretchesof highway in advanceof answering questionsabot it,
and(2) totheextent towhichtherearecorresponding physical datafor that section of highway. Also, thestrength
of therel ationshipsinthemodel could havebeenimprovedif therehad beenadirect correspondence between
pavement beliefsand pavement distressindices. InPhasel 1, physical pavementindicesshould correspond
directly withthebeliefstobeevaluatedif practical. For example, respondentscoul d al so beasked whether they
believeagivenstretch of highway isrough (IRI) and cracked. Inaddition, consideration shouldbegivento
includingtheindividual PDI valuesusedto generatethecompositein Phaselll. Thiscouldfacilitatethe
investigationof theexplanatory power of thenotionthat aperson’ sheliefsabout thepavement arewhat |lead to
reported satisfaction.

Ingenera, thePhasel |1 questionnaireshouldincludeat | east thefoll owing, based onthe Wisconsindata:

The three satisfaction measures (Q57, 58, 59);

The cognitivestructure/pavement belief items(Q32, 34, 36, 38, 40), perhapsaugmented asindicated
above;

Non-pavement beliefsabout trafficvolume (Q44), clear pavement markings(Q45), attractivescenery

*

I+

(Q46), hilliness (Q48) and curviness (Q47) — the latter two complemented with evaluation scales;

Perceived behavioral control (Q55);

The social variables — subjective norms (Q59a) and the four trust items (Q51, 52, 53, 53a);
The experiential variable of motorcycle driving frequency (105b);

The measures of Attitude Toward the Act (Q61-68).

*FHHEH

Of course, analysesof datafrom | owaand Minnesotamight reveal theneedtoincludeotheritemsaswell.

Demographic variables might be also included for general classification purposes but may be reduced.
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APPENDI X
Code Book, Questions and Response Frequency

NOTE: Click on “WisPh2sur vey-responses’

for the details of each question and the response frequencies
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