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Abstract
As direct neasure of |earners communicati velanguage ability perfor nance assessnent typically witing
and speaking assessnent clai ms construct validity and a strong power for predictive utility of test scores
However it isalso of common concernthat thesubjectivity of rating process and the potential unfarnessfor
test takers who encounter different witing prompts and speaki ng tasks woul d constitute threatsto reliability
and validity of test scores especiadly in thoselargescale and high stakes tests Therefore appropriate neans
for quality control of subjective scoring should be held essential in test ad mnistration and validation Based
upon raw scores from one ad mnistration of speakingtestin PETS Band3 heldin Hangzhou the present study
investi gates and models possi bl e sources of score variability wthintheframework of Many Facet Rasch Mbdel
MFRM MFRM concept uali zes the possibility of a exam nee being awar ded a certain score as a functi on of
several facets —examnee ability rater severity domain difficulty and step difficulty bet ween the adj acent
score categories and provides esti mates of the extent to which the examneestest scoreisinfluenced by those
facets Mbdel constructi on and data anal ysis was carried out in FACETS Version 3 58 computer program for
conducting MFRM analysis The results demonstrate statistically significant differences wthin each facet
Despite the generall y acceptable rater consistency acr oss examnees and rating domains fit statisticsindicate
So e unexpected rating patterns in certain raters such as inconsistency and central tendency to be avoided
through futurerater training Fair scoresfor each examnee are also provided mni mzingthe variability due
to facets other than examnees ability MFRM nanifests itself as effective in detecting whether each test
et hod facet functionsasintendedin perfor mance assessment and pr ovi ding usef ul feedback for quality control

of subjectivescoring
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1 Introduction

1 1 New challengestoreliability and validity in perfor mance assessnent
W hincreasing emphasis onteaching and assessinglearners communicati velanguage ability as well

The present study is part of Educational Measurement Research Project sponsored by 2006 National Education Science
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as criticism against the traditional paper and pencil test in multiple choice format perfor mance
assessment also called alternative assessment is gaining momentum in the recent decades Shohamy
1995 McNamara 1996 1997 Norriset al 1998 Large scale perfor mancetests typically on witing or
speaking proficiency has been wdely incorporated into many i mportant and well recognized test
batteries TOEFL |IELTS PETS CET NIVET etc Wil e perfor mancetestingis often automatically
regarded as authentic direct and valid indicators of examnees communicative | anguage competencein
real lifelanguage use it is still indispensable for a perfor mance test to go through the process of test
validation tojustify theinterpretation and use based upontest scores M:Namara 1996 Bach man 2002a
Ful cher 2003

As atype of perfor mance testing speakingtestsintend to measure examnees proficiency in oral
communication by eliciting oral discourse the actual perfor mance through alanguage speakingtask or a
series of tasks on certaintopics Likethe majority of perfor mancetests speakingtestsrequiresubjective
judgment by the raters against an established rating scale on test perfor mance The introduction of
subj ective judgment in scoring and ot her task facets therefore brings sources of score variability other
than that from examnees underlying ability of interest which constitute new challenges for ensuring
reliability and validity of the test

Figurel Adaptedfrom Bachmans 2002 model of oral test perfor mance

Figure 1is a graph adapted from Bachman s model of oral test perfor mancetoillustrate t he facets
involvedin a perfor mance test particularly in a speaking test VM maght see that facets like the
examners and task characteristics would influence examnees test performance but raters foll ow ng
rating rubricstogivethefinal score would act as mediuminterveni ng between test perfor mance and t he
final score Therefore how accurately and consistently raters carry out their job deter mneto alarge
degree the accuracy of the scores asindicator of examnees underlying speaking profici ency

1 2 Necessity of quality control for subjective scoring

Asis shown above in speakingtests or other perfor mance tests raters play the decisive rol e of
translating the test perfor manceintotest score WWen engagedinthe act of rating raters do not si mply
record what they see Rather their ratings arerootedin observation interpretation and perhaps most
I mportantly the exercise of personal and professional judgment Mford Wlfe 2003 Hstorically
most of theresearchis concerned withrater consistency includinginter rater consistency andintrarater
consistency Fulcher 2003 and ot her relatively systematic and stable differences among raters Among
t hose systematic effects differencein rater severity central tendency halo effect and drift over ti me
arethe most discussed and researched inthe field of perfor mance testing Lumey McNamara 1995
Wigle 1998 Linn G onlund 2000 Fulcher 2003 Mford Wi fe 2003 2004 Hoskens Wi son
2001  Individual differences in rater perfor mance may result from the raters unfamliarity wth or
inadequatetrainingintherating scale their different interpretations of theratingcriteria tendencyto
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play safe central tendency halo effect thetendencyto allowi mpression on one aspect of exam nees
perfor mance toinfluence ratings on other distinct aspects or their personal beliefsthat conflict withthe
criteria espoused by the rating rubric Wilfe et al 1997 Mford Wi fe 2003 That is why rater
training and the effect of it are drawing more and more attention \Weigle 1994 1998 Lumey and
McNamara 1995 Fulcher 2003

However thereis alsosubstantial evidencefrompreviousstudiesthat ratersdo differsignificantlyin
severity evenif they rateself consistently after rater training WW¥igle 1998 Lumey M:Namara 1995
Wifeet al 1997 Lunz Wight Linacrel1990 As Wigle 1998 putit idiosyncracies areinevitable
and hardtoremove in operational rating sessions Therefore appropriate and effective post hoc quality
control of the accuracy of ratings should be conducted to guarantee scoringreliability and test fairness

The objectives of quality control are as foll ows

1 To detect raters who mght be ratingin a deviant way

2 Toprovidespecificfeedback for ratersin question andthus advicefor themtoi mprovescoringthe
next ti me

3 To pinpoint examnees whose ratings mght beinaccurate so that experts can conduct efficient
check on the ratings and make necessary adjust ment

2 king Many Facet Rasch Mbdel as a Means of Quality Control

Many facet Rasch ©Mbdel MFRM is an extension of the one parameter Rasch model in Item
Response Theory | RT which conceptualizes response on a specific test item as a function of the
examnees ability and theitem difficulty MFRM Linacre 1989 1994 inherits the essence of this
| ogistic model but further developsthis prototypetoincludeinvestigationinto more complicatedsituations
wheretest perfor manceis not dichot omously scored but judged agai nst a defined rating scale and isthus
influenced by more factors facets thanthe examnees ability and test item difficulty This advancein
| RT greatly promotes and facilitates analysis of more facets in the process of test ad mnistration
especiallyinthe context of perfor mance assessment with more test method facetsthanjust examnee and
item as | have shown previouslyinthe graph

FACETS Linacre 2005 a Rasch based computer program for MFRM analysis could handl e a
model with maxi mumfacets of nine whichintroducesflexibilityintothe experi mental design Different
anal ysis models can be constructed accordingtothespecificsituation andresearch questions Researchers
could define different facetsthey wouldliketoinvestigate Technically M-RM does not require fully
crossed data for analysis but it is still necessary to guarantee adequate connectivity in data so asto
eli mnate ambiguityin esti mation andinterpretation of results Mford WIfe 2000

I n data analysis MFRM providesrich statisti cal outputincluding both facet|evel andindividual |evel
statistics for each facet and each element inthat facet For each facet we could get overall esti mates
concerning the significance of separation among element measures wthin the facet relative to
measurement error including separation ratio reliability and chi square statistics These esti mates
indicate how reli ably and consistently elementsin one facet separate with each other For each el e ment

e g individual examnee rater etc MFRM provides a measure astandarderror andfit statistics
among which fit statistics including Qutfit andInfitindices areveryinformative andi mportant for both
diagnostic and quality control purposes Both Qutfit and I nfit statistics have an expected mean of 1 0 and
t hose values which are beyond certain acceptable range would be labeled as exhihiting unexpected
inconsistency with or over dependency of ot her elements The msfitting overfitting data arethen further
examned to provide useful feedback for expert rerating rater training test construction and
admnistration Apart fromthese MFRM can also conduct bias analysisto reveal some sub patterns of
how data mght deviate from what the model predicts

Gventhe effectiveness of MFRM in handling problensin the context of perfor mance assessment
there are quite a number of previous researches and studies dealing wth issues in both witing and
speaki ng assessment Lynch  McNamara 1998 Park 2004 Bachmanet al 1995 Bonk QOckey 2003
Engel hard 1994
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3 Speaking Test of Public English Testing System PETS Band 3

The speaking test is a compulsory component of PETS Public English Testing System Band 3 in
China heldtwce every year Examnees are assessed in a group of two or three There are altogether
three partsinthe wholetest procedure Part 1 requires each candi date to make a brief self introduction
foll owed by answering a question relatedto certaintopic area In Part 2 each candidateisfirst given a
visual prompt on acard andis askedto have a3 mnute group discussion onthe giventopicrelatedtothe
visual prompt In Part 3 theinterlocutor gives each examnee a different picture and asksthemtotalk on
their own something about what they seefor 1 5 mnite After that the other examnee in the same
group may have some comments on what their partner hassaid within half mnute

Al the examnees are assessed according totheir overall perfor mancein the wholetask Each test
room has two raters oneis responsible for delivering test requirements and interacting with examnees
whil e at the same ti me assesses examnees speaking ability on a 5 point holistic rating scale the other
rater focuses exclusively on scoring but isrequired to assess the examnees analytically in four domains

G ammar and vocabulary Discourse management Pronunciation and Interactional Competence  The
four sub criteria are also defined on a5 point ratingscal e with specific descriptors at eachlevel

4 The Present Study

4 1 Ains

The present study based ontherawscoresfrom one ad mnistration of speakingtestin PETS Band 3
heldin Hangzhou ai nsto achievethe follow ng objectives

1 Toinvestigate whether raters could follow the rating rubrics to discri mnate different |evels of
speaki ng proficiency of examnees and conduct rati ng self consistently

2 To detect raters who mght exhibit deviant manner of rating too lenient severe or wth
I nadequat e consistency

3 To detect examnees who mght have been awardedinaccurateratings andthus need further check
and re rating

4 Toillustrate how MFRM could be utilized for quality control purposein operational rati ngsession
i n aspeaking test

4 2 Data collection

Data coll ected for analysis are one holistic score and four anal ytic scores for each of the total 322
examnees whotook part inthe speakingtest of PETS Band 3 heldin Hangzhouin ©March 2007 together
with their scores of the paper based part of the test involving sections of listening use of English
reading comprehension and witing Intest admnistration examnees wererandomy assignedto 17 test
roons each of which hadtwo raters one responsible for deliveringthe test and scoring holistically and
the ot her exclusively for assigning scores analytically Al ratingsfromthe 34 raters were then collected

for data analysis

4 3 Mt hods

1 Constructing models for analysisin MFRM

Mbdel construction and data analysis was carried out in FACETS Version 3 58 computer program
for conducting MFRM analysis Sincet wo scoring modes were adoptedinthetest different mat he matical
models for MFRM analysis are constructed

For holisticscoring mode the model takesthe follow ng mat he matical form
Log Pnik Pni k1 Bn D Fk

Theleft side of the equation stands for the possibility the examnee n being awarded the score k
whereas the right side are linear addition of factors which mght contribute to this possibility
Specifically Bnstands for the ability measure of examneen Di standsfor theseverity measure of rater
I who awardsthescoreto examneen and Fkindicatesthestepdifficultyfromscorecategory k1 tok
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It should be noted that the mnus signs before DI and Fk indicate that t hose factors are defined as
challenges for certain examneeto be awarded higher scores while Bnis positiveinthat it wil addtothe
chances of the examneeto obtain better scores

The equation for anal ytic scoring modeis different fromthat for holistic mode only inthat thereis
one more facet involvedintheright side of the equation

Log Pnik Pni k1 Bn D B Fk

Here Ej stands for the difficulty level of jth rating domain in the analytic rating scale Another
differenceisthat partial credit model is adopted because we assumethe ratingscale of eachrating domain
isdifferent fromeach other soastoinvestigate whet her raters woul d exhibit different|evel of severity or
consistencyinrating different domains of speaking proficiency

2 Establishing external criterionfor comparison

Asis mentioned above to esti mate rating accuracy there should be an external criterion whether it
bei ng ot her ratings from asecond or third rater or other measures of examnees relevant ability Inthis
case although the scoring procedureinvolves two raters for each examnee they are followng totally
different rubricsto award the scores Therefore the scores awarded by these two raters could not be
readily and directly compared

Wththisin mnd we tentatively propose a solution that is to conceptualize scores fromthe
examnees paper based part of the sametest as ratings awar ded by a common* monitoring rater” This
monitoring rater is relatively objective in assessing the examnees overall English proficiency which
shoul d generally agree with the ratings obtained fromthe speaking test Theintroduction of exam nees
paper based scores asscores awarded by athird rater could onthe one hand compensate for thelack of
connectivity in data and on the other hand establish an external criterion for the esti mation of rating
accuracy and consistency of raters

For data analysis we assume that if raters conduct ratingin an accurate and consistent way their
pattern of ratings should be generallyin accordance withthe monitoringrater Under this assumption if
the severity measure andinfit statistics consistency of certainraters areinlarge discrepancy wth the
monitoring rater or beyond some pre defined acceptable i mts we may well conclude that thisrateris
probably i nadequately carrying out his her job In addition examnees who have unacceptable fit
statistics or havelarge discrepancy in their observed ratings and fair scores provided by MFRM analysis
woul d be fl agged for further investi gation and expert re rating

5 Results and D scussion

5 1 Facet map

Facet mapis a graphical summary for the statistical output from MFRM analysis Figure 2is facet
map for holistic scoring mode and Figure 3 for anal ytic scoring mode

For each map theleftmost columnis the common scalein the unit of |ogit against which all the
measures are calibrated For eachfollowing column the elementsin each facet arelocated accordingto
their own measures onthescale Examnees with higher abilitylevel raters moresevere anditens more
difficult are positioned at thetop of the map Itis worth notingthat thefacet map for analytical scoring
mode has four separate columns of scales from S1 to $4 which represent the four sub scales for
Gammar and vocabulary Dscourse management Pronunciation and Interactional Competence
respectively The horizontal lines across each columnindicatethe point at which thelikelihood of getting
the next higher rating beginsto exceed t helikeli hood of gettingthe next |ower ratingfor agivenitem

The facet maps could serve as avisual aidtotheinterpretation of thestatistical results from which
we can get a quick overview of the distribution of those variables on the common ground and obtain a
roughidea about howthe elementsin each facet relateto one anot her
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Figure 2 Facet map for holistic scoring Figure 3 Facet map for analytical scoring

5 2 Rater report
Tablel Ratereport for holistic scoring mode

Rat er Measur e S E I nfit Mhsq Zstd
9 3 57 0 41 1 02 01
1 1 48 0 41 0 93 0
12 1 43 0 38 1 32 1
14 114 0 34 12 07
13 1 07 04 0 82 04
3 92 04 0 79 05
6 68 0 37 0 78 06
2 39 0 43 09 01
17 03 0 33 0 83 05
18 15 0 09 0 94 07
7 27 0 38 0 53 17
8 32 0 44 0 80 04
4 53 0 45 0 69 07
16 63 0 36 0 94 02
15 1 39 0 43 1 36 11
10 1 45 0 39 1 23 07
5 2 16 0 41 0 99 0
11 3 74 0 41 0 73 04

Separation 4 08  Reliability not inter rater 94 chi square 275 1 d f 17  significance
probability 00
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Table 1 summarizes statisticsfor rater facet in holistic scoring mode At the bottomof thetable are
some overall facet evel statistics The separationindex and reliability are 4 08 and 0 94 respectively
Cenerally speaking a separation ratio of more than 2 and reliability index larger than 0 9 could well
indicate statistically significant difference among all the elements whichin the rater facet means that
thereissignificant and consistent differencein rater severity amongtheraters

For each rater the measurecolumnreferstotheir|evel of severity acrossall theexamneetheyrate
Nbte that the 18th rater represents the monitoring rater as mentioned above It is anchored in the
esti mation so that its measure woul d be around the mddle of thelogit scaleto provide a common ground
on which theseverity of other raters could be compared Fromthis column It is foundthat the raters
from9th and 11th test roons are extremely severe or lenient toward examnees compared wth others
The column of Infit Mhsqgindicatesto what extent the raters could rate self consistently asthe model
expects Thereis no hard and fast rule for interpreting fit statistics Considering the small number of
ratings each rater awarded alenient criteria 0 61 4 is adoptedin the present study for detecting
raters withrating problens

As Table lindicates the fit statistics of the holisticraters showthat the majority could rate rather
consistently and i ndependently Only therater fromthe 7th test room hastheinfitindexlessthan O 6
suggesting that theratings awarded by hi m exhibit |ess variability compared to model expectation which
mght be anindicator of central tendency or restriction of range during scoring

Table2 Ratereport for analytic scoring mode

Rat er Measur e S E I nfit Mhsq Zstd
9 2 27 0 17 1 45 2 4
12 1 23 0 16 1 52 3
1 0 79 0 18 1 02 01
14 0 79 0 15 1 32 19
13 0 54 0 17 1 13 08
6 0 44 0 16 0 89 07
3 0 37 0 17 0 86 08
18 0 02 0 04 0 78 6 2
2 0 01 0 17 1 42 25
4 0 01 0 18 13 16
17 0 20 0 14 0 81 14
15 0 34 0 19 1 48 2 4
16 0 38 0 16 1 15 1
8 0 41 0 19 0 86 07
10 0 69 0 17 1 49 2 6
7 071 0 16 071 2
5 1 40 0 18 0 92 04
11 2 30 0 18 1 09 05

Separation 6 02 Reliability notinter rater 97 Fixed all same chi square 588 1 df 17
significance probability 00

Fromthestatisticsfor rater facet in anal ytic scoring mode shownin Table2 we may findthat the
pattern of variationinrater severityin analytic modeissimlar with that in holistic mode both for the
overall facet [evel statistics and the severity measure However theinfitindicesshowthat there are5
raters wththeirinfit valuelargerthan1 4 the upperli mt for quality control indicatingthattheratings
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awar ded by thesefive analyticraters havelarger variance comparedtothe model expectation

It mght be

inferredthat these raters may rate inconsistently across the four rating domains and examnee group

Therefore

itisworthfurtherinvestigationthat whether moreratersexhibitinconsistent rating mannerin

anal ytic rating modeis duetotheincompetence of ratersthensel ves or t heinadequaciesin analytic rating

rubrics and rat

er training

5 3 Itemreport

Table 3 Itemstatisticsin anal ytic scoring mode
ltem Measur e S E I nfit Mhsq Zstd
2 15 06 91 17
1 09 06 92 15
4 03 06 99 1
3 21 06 1 01 2
Separation 2 17 Reliability 83 chi square 22 7 df significance probability 00

The four itensin Table 3 correspondtothe four distinct rating domains as above mentioned The
facet | evel statistics show that the four rating domains are statistically different in their difficulty

measur e

However

t he absolute differencein valuesis quite small
severe lenient when rating the four domains

mani f esti ng consi der abl e overall consistency of raters when they assessed t he f our do mai ns

5 4 Examnee

Table 4 Examnee report

report

abridged for analytical scoring mode

indicating that raters are si mlarly
The infit statistics all fall into the quality control [i mt

Examnee |Cbsvd Average | Fair Average Measure Mbdel S E Infit MhSq Zstd
175 49 4 83 4 31 1 04 1 02 03
85 4 8 4 79 4 07 0 76 0 79 01
185 4 9 4 77 3 97 1 06 1 30 06
17 21 2 12 1 07 0 47 2 36 25
118 13 1 17 4 21 0 75 0 68 03
266 11 1 10 4 75 1 03 0 81 01
Separation Ratio 3 49 reliability 0 92 chisquare 38201 df 321 p 00

Gventhelarge number of examnees wejustlist some examneestatisticsforillustration asshown
in Table 4 For each examnee M-RM provides esti mates of fair average score and infit mean square
index Theformer referstoscoresexpected bythe model after maki ng so me adjust ment duetoinfluences
fromfacets ot her than examnees ability For instance if the examnee encounters an especially severe
rater his fair average would be correspondingly higher than his observed average score after
compensation for the influence from the severe rater Infit ©Mhsq is a statistical index describing the
extent to which an examneesratings arein agreement with what the model predicts Si mlar with rater
facet Infit IMhsqlarger or smaller than certainli mts wouldindicatethat problens orinaccuraciesexistin
t he rati ngs awar ded

For quality control purpose these two output statistics could be used as criteria for picking out
examnees whose ratings mght be inaccurate and need further check or expert rerating That is
examnees who have large difference bet ween their observed average and fair average score and those
whose I nfit values are beyond some pre definedI|i mts coul d be fl agged astargets for review and further
I nvestigati on

Inthe present study we haveflagged 10 examnees 322intotal whoselnfit value arethelargest
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smallest with Zstd 2in holistic scoring mode and 15 in analytic scoring mode VM also picked out 15
examnees for each mode whose observed score and fair score hasthelargest difference Compared wth
ot hers those examnees are morelikelyto have been awarded higher or lower scores they deserve The
specific number to be flagged of course depends much upon the total number of examnees and the
maxi mum examnees quality control teamcan affordto re examne

Table 5 Facet statistics for holistic and anal ytic scori ng

Separation Ratio Reliability Chi square
. : chi square 1365 9
Holistic Scoring 1 97 08 df 321 p 00
Anal yti ¢ Scori ng 3 49 0 92 chi square 3820 1

df 321 p 00

For examnee facet thereis also some difference detected in the two scoring modes as shown in
Table 5 Inthe holistic scoring mode althoughthe chi squaretest showsthat examnees aresignificantly
different intheir proficiency the separationratiois only 1 97 and reliability index O 8 indicatingthat
holistic ratings could not very well discri mnate among examnees whereasthe analyticscoring mode as
indicated byits separationratio and reliabilityindex iscomparatively betterin discri mnating candidates
ability

6 Concl usion
Based on the above statistical output from FACETS conclusions can be drawn as foll ows

1 enerally speaking thespeakingtest could effectively discri mnate examnees accordingtotheir
underlyi ng speaki ng proficiency However thetwoscoring modes seemto have different power
in doing so Asindicated by examnee facet level statistics analytic scoring is comparatively
better in discri mnating candi dates ability than holistic scoring

2 Ratersdiffersignificantlyintheir severityin bothscoring modes Two holisticraters were flagged
as beingtoo severe or lenient toward examnees The majority of holisticraterscouldraterather
consistently and i ndependently Only one rater has Infit index under the quality control |i mt
I ndicating that t he rati ngs awarded by hi mexhibit |ess variability compared to model expectati on
which mght be an indicator of central tendency or restriction of range during scoring In
anal ytical scoring mode there are 5raters withtheir Infit valueslargerthan 1 4 the upper i mt
for quality control indicatingthat the ratings awarded by these five analytic raters havelarger
variance compared to the model expectation It is therefore worth further investigation that
whet her more raters exhibit inconsistent rating manner in analytic rating mode is due to the
incompetence of raters thenselves or the inadequacies in analytic rating rubrics and rater
training

3 Infit indices and fair average scores provided for each examnee can be utilized as criteria for
picking out examnees whose ratings mght beinaccurate and need further check or expert re
rati ng

4 MFRM manifests itself as effective in detecting whether each test method facet functions as
intended in perfor mance assessment and providing useful feedback for further rater training and
quality control of subjective scoring

7 | mplications and Further Study

By using MFRM the present study examnes and esti mates main sources of score variability to
investigate the extent t o which varianceintest scoresare dueto different facetsinvolvedinthecontext of
perfor mance assessment By providing detailed statistics for individual raters and examnees NMFRM
hel pst o pinpoint where the potential problens may lie and provide infor mation for quality control of
subj ective scoringin the speakingtest of PETS Band 3

I n the next stage of t he present study we woul d base onthese statistical fi ndings and usetape records
fromthe operational test as well as post hoc expert re ratingto further check
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1 whether the raters |abeled as too severe |enient or lacking adequate consistency by NMFRM
anal ysisreally havethe detected problens or not
2 Wwhether the exam nees picked out by thetwo criteria nmentioned abovereally needrerating or not

By doing so we could find whether statistics from MFRM analysis are accurate and sensitive
indicators of rater behavior and whether it isfeasibleto usesuch statistical indices as criteriato pick out
raters who need furt her training as well examnees whose scoresrequire further check andre rating
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