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ESTIMATE OF THE POTENTIAL COSTS AND EFFECTIVENESS OF SCALING
UP CRESST ASSESSMENT SOFTWARE!

Gregory K. W. K. Chung2, Howard E. Herl?,
Davina C. D. Klein2, Harold F. O’Neil, Jr.3, and John Schacter?

In this report, we examine issues in the scale-up of CRESST assessment
software. We use the term “scaling up” in a metaphorical sense, meaning what
new assessment tools should be added to our assessment software. Criteria for
new assessment tools are based upon the need to develop additional evaluation
tools that would be useful and relevant to students, teachers and the business

community.

During the past several years CRESST has been developing and evaluating a
series of software products to measure various types of learning. These are
collectively called the Integrated Assessment System. This system has been
documented in a series of reports to the Department of Defense’s Computer
Aided Education & Training Initiative (CAETI) (Baker & O’Neil, 1996; Herl &
O’Neil, 1996; Herl et al., 1996; Klein, O’Neil, & Baker, 1996) and a recent series of
conference papers presented at the 1997 annual meeting of the American
Educational Research Association (Chung, O’Neil, Herl, & Dennis, 1997; Herl,
O’Neil, Chung, & Dennis, 1997; Klein, O'Neil, Dennis, & Baker, 1997, O'Nelil,
1997; Schacter et al., 1997). These products are model-based in the sense of
reflecting the five types of learning that are specified in the CRESST model of
learning (Baker, 1995; see Figure 1).

CRESST has assembled a suite of performance assessment tasks (our
integrated simulation) onto which we have mapped the types of learning
expected of students. The design of integrated simulation performance
assessment has the following characteristics: (a) relevant, project-based scenarios
that include meaningful, real-world tasks; (b) individual and team processes and
products; (c) a technology base using Web-based, networked systems; and (d)
model-based assessments that integrate types of cognitive learning, grade level,

and content area.

1 Authors are listed alphabetically.
2 CRESST/University of California, Los Angeles
3 CRESST/University of Southern California
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Figure 1. The CRESST model of learning.

The integrated simulation we have developed includes both collaborative
and individual concept mapping tasks, a problem-solving search task, an
explanation task, and a metacognition questionnaire. It is designed to be useful to
students at different ages, given different levels of understanding, and with
different content areas. Its administration is computer-based; the software
controls and documents progress, while permitting real-time scoring and
reporting. For assessing content understanding we use a concept mapping
approach that is computer-based. To assess collaborative skills, we use a
collaborative mapper (Chung et al., 1997), and to assess problem solving, we use a
Web-based approach to support a problem-solving search task (Schacter et al,
1997). To assess metacognition, we use a questionnaire to measure both trait and
state metacognition (e.g., see O'Neil & Abedi, 1996, for a description of the state
version). In general, the evaluation data for our assessment tools show them to
be feasible. However, there is limited reliability and validity information. Such
studies are planned. Moreover, there is an issue of scaling up such an integrated
simulation: What new assessment tools should be added to the integrated
simulation?

New Computer-Based Assessment Tools

The proposed assessment tools will support Project 1.3 goals of the CRESST
grant proposal to the Office of Educational Research and Improvement (Baker,
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Linn, & Herman, 1995), particularly the goals for Advanced Technology and
Quality Improvement and Utility Enhancement. We suggest that basic
assessment research of such tools through prototype development would be
funded by Project 1.3, and product refinement and possible commercialization
would be funded through other sources (e.g., NCES or commercial partners).

In general, two classes of software are needed to design and develop
computer-based automated assessment tools: (a) individual assessment tool
applications software, and (b) application programming interfaces (APIs).
Application programming interfaces provide transparent layers for collecting,
parsing, managing, analyzing, and outputting data. Application programming
interfaces provide assistance for tool evaluation and performance (e.g., data
logging and front-end and back-end interface configuration). End users (e.g.,
students and trainees) interact directly with the application software assessment
tools (for example, the Multimedia Concept Mapper) but indirectly with the

application programming interfaces.

Tool Design Strategy

Our strategy is to design assessment tools that (a) measure one or more
components of the CRESST model of learning, (b) are stand-alone or integrate
with other tools, (c) have authoring capability, (d) employ automated scoring and
reporting, and (e) are Internet-deployable in both Windows and Macintosh

environments.

Tool integration. Each tool will be designed as both a stand-alone
instrument and part of an integrated assessment suite. To illustrate this point,
the software package Microsoft Office is analogous to a tool suite or our
integrated simulation, and the applications within Microsoft Office, such as
Word, PowerPoint, and Excel, are analogous to individual component tools. To
maximize integration, all tools will be designed around a set of application
programming interfaces. These application programming interfaces are sets of
code and services that are independent of any specific tool. All tools will collect
and log users’ performance and process data. Instead of creating (and recreating)
code to perform data logging on a per-tool basis, the data logging application
programming interface will provide one set of standard data logging routines
accessible by all tools. Authoring, scoring, reporting, and analysis are other areas



that would benefit from the development of application programming interface
software.

Authoring. All tools will be authorable. That is, all tools will provide users
with the capability to define content, establish scoring criteria, and customize the
interface of the tool to adapt to audiences of different ages. For younger users,
interfaces would be adjusted to be sparse and iconic, whereas for older, more
experienced users, interfaces can be adjusted to show the more complex features
of the software. An example of an adjustable interface is the Microsoft Word
Tool Bar. Users can customize this tool bar such that either very few or many
options appear on it. Our authoring capabilities will take a similar approach.

Automated scoring and reporting. A goal of all CRESST applications is real-
time automated scoring and reporting. Automated scoring and reporting
processes involve real-time data collection, management, and analysis.
Therefore, underlying application programming interfaces will be written to
handle these real-time processes for all tools. Although each tool will have
specific reporting requirements, many of the underlying functions (e.g,
calculating statistics) will be handled by an application programming interface.

Internet-deployable and platform-independent. All tools will be designed to
be deployable across the Internet for both the Windows and Macintosh
environments. Thus, tools will be developed in an architecture-neutral language
such as Java™ or in applications that create downloadable plug-ins that run on
both platforms. In addition, all tools will be compatible with Netscape
Navigator™ and Microsoft Explorer™ Internet browsers.

Spiral model of software development. Our assumption is that we will be
developing software. Given this—and because such software will likely have
evolving requirements—we believe a spiral model is the appropriate
development model. The spiral model minimizes risks through incremental
development of software. In concrete terms, periodic deliveries of prototypes are
planned. The goal of each prototype cycle is to design and implement only the
highest priority features. Each successive prototype cycle incorporates more
features. The benefit of the spiral model is that technical and functional
problems are identified early in the development cycle. This early risk
identification means that we can make informed decisions about whether to
cancel or continue a project. An added benefit of this development model is that
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there is high product visibility: There is always a working prototype that can be

demonstrated.

Proposal assessment tools. Table 1 lists each proposal assessment tool and
the component of the CRESST model that serves as the measurement target.
Table 2 presents a list of assessment tools and their respective application
programming interfaces. Detailed descriptions of each tool are found in the Tool

Specifications section.

Tool Specifications

In this section, specifications for a series of tools are proposed. Table 3
provides a first cut of the specifications for each proposed tool, and Table 4
provides a first cut of specifications for each proposed application programming

interface.

Next Steps

We need to prioritize the development activities.

Table 1

Tools Proposed and Cognitive Families of Learning

Content
under- Problem Communi- Collabor- Metacog-
Tools standing solving cation ation nition

Collaborative Concept Mapper X X X X X
The Flowcharter X X
Idea Generator and Evaluator X X X
Model Simulator X X
Networked Team Simulator X X X X
Multimedia Concept Mapper X X
The Outliner X X
Problem Solver X X X X X




X b 4 b 4 X X X b 4 I3AJ0S WBqOI]
X b 4 b 4 b 4 b 4 X BumnO a3yl
X X X X X 'S 1addepy 1daduo)) erpaumniy
X b 4 b 4 X X X I0JR[NUWIG Wea] payIomIaN
X b 4 b 4 X b 4 X X X Iojenuuig [3poN
X X X X X b 4 b 4 I0jenjeAs 23 10jBI3UdD) Bap]
X b 4 X X b 4 b 4 12)1eYdMO[g 3L
X X X X X X X X 1addejy 3daouo) aanerogerjod
Idv 1dv IdV IdV 1dv IdV IdV IdV IdV
1azAjeue  Suuodg  1ayisse[d  uone]  Junydiedg  dAne Sunioday 8ui880; Suuoyiny
$53001] IXal -nuig -10qe[[0D eje(

sjoo, juawissassy 10§ 310ddng (14v) 2oeyraup Surwnurerdo1 uonedddy
¢ 3lqel

O

IC

E

Aruitoxt provided by Eic:



«Q
<, ==

ajqeress £aardwo)d

(Ay11rqereos)
OO[INO JUBUISSISSE a[eds-ad1e]

Sunsa) pue y1om uondnpoid sypuow 01-g

324> yuswdofanag

aoeds YsIp JO N 0T NV 3O GIN 91 ‘Dd WNRUSJ 10 DJ 19MOJ YSOJUDRIN

sjuawaambai arempael]

1N 10 G6 SMOPUIM ‘€'G'Z SO e ‘0'¢ 2dedsiaN

sjuawaninbai aremijog

(s101aRY2q 2A13RIOqR[[0D dAnPNpoId ‘B

1940 uononnsuod dew ‘uondeIajUL JO Isn “3°T) aduewojrad ssadoid ‘eduewrojrad feuy pajewony Bunyzoday
(9661 ‘TWIIN 39 ‘Iaxeq ‘[I9H :Dlnaw [I9H) aouewniojrad j1adxa ‘pajewoiny Buuroog
ajedway Sunods j1adxa pue adejIajul 19sn pus-juol sjqeidepy Aypiqean8yuo)

SUOT}ORIDUT SATIRIOQR[[OD JO 3N ‘du} 1aA0 uonpnijsuod dew ajeig

SaINSeaW SSa20.1 ]

SUOT}DRIDJUT SAIEIIUNWWOD pue dareroqefod ‘Surddew jdasuo)

S3INSEIW DUBULIOJID ]

Kppaneroqerjod dew 3daduod e onisuo)d jsel
yuspuadapur-asuaipne pue -utewo(] utewo(]

-sanbruypa) pajeiojne Sutsn awly [ea1 Ul PAI0dS 9q UED PUE BaIe Judjuod 10 1a(gns Lue o3 sjqeidepe
st 3] “Juspuadapur-adusIpne pue -uTeWop s! Jey) 003 JUTUIEd] PUE JUSISSISSE JISN-INUIL € ST SIY ], ajeuoney

juawedueyuy AN pue juswasoidu]

vaie ¢'1 3alo1g

Su1A[0g WA[qo1] ‘Surpure)sIapU JUSJUOD) ‘UCTIRIOGR[[0)) ‘UOHEIIUNUILIOY)

satjiurey 3urured] 1SSHYD

-2SN 0} SUI| pUe SWI3) 33 U0 2213 ued s1asn jeyy yons sanjijiqeded aane1oqe]jod snouoydulse
pUE SNOUOIYDUAS 3ARY [[IM SJBJIIUT PUa-Juoj SIY[, "a10YD JO SYUT| pue sutrd) 3daouod ayj Suriajus 10§ pado[anap aq [[Im 30ej13)ul 13sn pud-juoly
V "UdYM pUue UOHEBIOQe[[0d 3Y) Spes| Oym aje1;oau 03 apew aq [[ImM SUOISIAOIL] ‘Bale Ue JO Jurpuejsiapun renidaouod dojaasp 03 AjpAnzeIoqejod
{00} ST asn p[nod ‘uo os pue ‘syuared ‘ajdoad ssaursnq ‘spuapnys jo dnoid y -Aiiqedes 1roddns aayeroqerjod SNOUOIYOUASE pUE SNOUOIYdUAS 130q

1 ojur pring pue 1addepy 3dasuo) enpratpuy paseq-eae( ap asn f[im 1addepy 1desuo) aaneoqefjo) paseq-eae( Y :Juawajes 1onpoid jaug

A3

saddepy 3daduor) aaneioqe[[oD) 00 ], JUIWSSISSY

S[00, JuswIssassy 10§ suonedyadg

£ 9iqel

Q

Aruitoxt provided by Eic:

E



r‘\J
s

ajqeress A@a1dwo)

(Aipiqereds)
YOO[INO JUSWISSISSE d[edS-231e]

$)[nsa1 353q 10§ [ JV Sut1005-£essa Jo UOISIaA Funjiom saxmbai ‘sypuowr 01-9

31242 yuswdoranag

a0eds 3SIP JO GIN 0 AV JO IN 91 “Dd WNHUA 10 DJ JdMOJ YSOIURIN

sjuswaninbai arempiey

LN 10 G6 SMOPUIM ‘€'S"Z SO 28N ‘0'€ 2deIsiaN

sjuawarinbal aremijog

uondadsur 1aydesy 10§

pajunid aq Lews sasuodsax juapnys ‘uonyippe i ‘a[qefreae 3uniodal sul[-jjO pue BUI[-UO pajewojny Bumioday
ndur 1aydea) uo paseq ‘pajewony Suriong

aoey1a)ut Sumzodal pue 3uriods pus-yoeq
Se [[aMm Se adejIajuT 19sn pua-juoly aqeidepe ‘spasu adustpne pue jusjuod o ajqeidepe Ajpje[dwo) Aniqean8yuo)

JUON

SaINnseawl SSa20.1 ]

}BYDMOTJ JUapNIg

S3INSEIW DULULIOLII ]

Juawaje)s wapqoid uaArd e 10§ sjudAa jo uorssaidord ayy Moys 03 S}IBYIMO] 23eDID SJUIPNIS ysel
juspuadapur-aduatpne pue -urewod urewo(

“Sutajos wajqoid pue ‘Sutrapio enuanbas ‘sajdouid ‘sainpadoid diseq jo Surpuejsiapun
juapnys jo uonoadsur 105 smofje Sunreyomory ‘Suiiods agen3ue| feinjeu jo suonedrdwod sy NOYIIM ajeuoniey]

A3ojouyda] padueapy

eare ¢'1 aloag

Surajog wapqo1] ‘Sutpueisiapup) Juajuo))

sarjiurej Jurured] [SSAAD

"3urjuo A[[ediyewojne

pa103s aq ued syreyYIMO]j Juapnig “(ASojopoyaw [ejuawiradxe ‘swiyitiode ednRWaY e Qununwer3oid ‘morpj eouoisiy “3:3) s[aaa]
apeI3 $s010e puE SUTRWOP JUSJU0D JO A}3LIEA B UT 3]qES[] 'SIUaAD 2duanbas 0} sjuapnis smojje jeyy [00) Sunreyomol,] Juawajelg Pnpoiy Jaug

I9]1RYOMO]] :JO0 ], JUIUISSISSY

(panumuod) ¢ 3[qe],

-3t
v -

Q

Aruitoxt provided by Eic:

E



‘i\o

[y

a[qereds Aayvidwo)

(A11q1qereds)
OO[INO JudWSsasse afeds-adre|

syjuow 1-¥

324> yuawdoraaag

aoeds 3SIp JO GIN 0T 'NVY JO Gl 91 “Dd WnNU3J 10 Dd 12MOd YSOIUDEN

sjuswalinbai aremprey

LN 10 G6 SMOPUIM ‘€'G'Z SO e ‘0°¢ 2deasiaN

sjuswaiinbai aremiyog

payiodal aze suonenyeaa jo Ajfenb pue seapr jo Aifenb ‘pajewoiny 3unioday

Kreiqry
suonenyeaa pue suonnjos wa[qoid jo A103s1y pajrdwiod ‘suonen[esa paseq-padxs ‘pajewoiny Surioog
Spaau 20U3pNE pue Judjuod o} Aqeidepe AEie[dwo) Aiqean8yuo)

sasA[eue 19)je seapi jo juawdo[aAap ‘seapt Jo sisA[eue ‘seapl JO UOTEIIUNUIWIOD JBd])

SaINSeaW S$So9201 ]

seapt ,SI3Y}0 JO UOLeN[eAd ‘Seapl UdNIIM

S2INSE3aW IDUBULIOLID ]

‘wapqold xa[dwod & SutA[os 10§ seapl ajenead pue ‘maraal ‘asodoid s1asn ysel
juapuadapur-adusipne pue -urewo(] utewo(]

“suonjenyeaa pue suonnjos Arejdwaxa pue pasodoid swajqoid jo aseqejep L1031y ©

M paurquod sanbnnyday pajewojne Suisn palods aq ued pue eare jusjuod 10 ypalgns Aue 0y ajqerdepe
st 3] Juapuadapur-sdusIpNE pue -UTRWOp ST Jey} [00) SUTUIR3] PUE JUSWSSISSE JASN-HNW B ST SIYL ajeuoney

juswadueyuyg AN pue juswasoiduy] vare ¢'1 109loag

Buiajog wIs[qoI] ‘UoTIEIOGE[[0)) ‘UoHEJIUNWWO)) satjwey ururea] 155D

-passasse ale seapt Jo suonen[eaa jo Ajijenb pue seapr jo Ajifeng) duqna 3utajos

-wajqoid 16SHYD Y3 Sutsn pajeneas a1e Seap] "MIIAI pue UOHEN[BAS 10§ I3qUIdW dnoi3 fenprarput ue 03 pajrewr pue paudisse Ajuopues
Uay)} a1k SEaPT OM} 0} BUQ "PIeOq UR[INq ay3 0} paysod a1e seapt ([ "wd[qoid ayj 3A[0s 0} Seapt 10 suoHN[OS [enuajod yim dn awod 03 payse
are szaquaw dnoisy ‘pajsod st wiaqoad dnoid y "preoq uys[ng paseq-eAe( Jasn-Hnu e st yonpoid s1y) 10§ [[2Ys Y, ;juatuadje)§ Pnpoid jalig

IojenjeAq pue 10jelduss) eapj :JOOL JUIUWISSISSY

(panumuod) ¢ a[qel

Q

IC

E

Aruitoxt provided by Eic:



€3
-

juajuod uonenuIts Aq pajruri| st asn jng a[qe[eds

(Anniqeress)
}OO[INO JUSWISSAsse d[eds-231e]

juauodwiod uotjeNUITS 10§ SYIUoW 71 ‘AJuo-pfng 10§ SYjuow ¢

3124 juswdoaaay

aoeds SIp Jo G 0Z NIV JO Nl 91 “Dd WU 10 Dd JdMOJ YSOIRN

sjuswaxinbar aremprey

LN 10 §6 SMOPUIM ‘€'G'L SO BN ‘0°€ 2dedsiaN

sjuswaainbax aremijog

Japou jo Arjenb ‘pajewoiny

Sunoday

y1adxa ypm uosuredwod (z) ‘1spow jo Aynqeuuny (1)

Burioog

[epow 03 Suodt
uSisse 0} a[qe ‘[Ppow jo sjusuodwod 31ndyuod 0} 3[qe [Ppour uolenuIls jo s1ajeurered 33s 03 31qY

Ayiqeindyuo)

(umop-doy ‘dn-wonoq) yoeordde
wajqoad (§) {deqpasy Jo asn (g) {(oNewa)sAs ‘10113-[el1}) UOHN]OS O} yed (7) ‘ssadons o3 sjeu], (1)

SaINSEIW SS9201 |

[opowr puedxa 0} Auedwod () ‘Ppou jo Auounisied () ‘s)usuodwod usamiaq sdiysuonerar
jo asuedyytugs pue Kyenb (g) ‘pasn sjusuodwod jo raquinu () ‘wdysAs jo Ariqeuuny (1)

S3INSEIU DUBULIONID ]

‘;ppouwr unyiom e 3utpigq Aq wajsAs ay jo urpuejsIapun I3} I LISUOWIP

o0} parmnbai are Loy “wid)sAs jo sjusuodwod 1ofew Sumyuasardar s38pim uaaid are sjuapnig sse]
sjuauoduwod SumoeIajut Jo wiaysAs 109)j9-asned e se pajuasardai aq ued jeyy eale Auy urewoc]
‘Suipuejsiapun 11ay) Ajddy o3 pannbar sjuapnys are Ajp1ey 's3daduod pajerariaiul Jo 39S B Se sulId)
onjeys ut Surpuejsiapun 11ayj juasaidar o) wiayy saxmbai amsesw juswssasse ayj ‘Afjens() ‘Bunjiom
198 03 aary A3y} jeyy SuTylaWOS 1ONIISUOD OF SJUIPTYS annbai jou op saInseawr JUSWISSISSE JSON ajeuonyey]

ASojouyda] pasueApy

eate ¢'1 1D3(0dd

uonugooeapy ‘uiajog wajqoi g

satjturej Sutures] 1SSAUD

"s303[qo pure s38pIm Jo 31[00)

Sursn Aj[ensia [9pow T2y} p[Ing [[IM SJUSPN}S Y] “[9POW a3 2103 0} pasn aq os[e ued uondo (,uni,, 10) UOHE[NWIS dY], ‘[SPOW I1dY} UO }Bqpad)
198 pue waysAs a3 uni 03 3[qe aq [[Im Aayy uondo uonewIs AYY WIM “(A[[esned 13yj0 Yoed 03 dje[al Jey) sjusuodwod Jo 33s e St wajshs e)
waysAs awos plinq [im spuspmig ‘uondo uoneuuts e spnpout pue [ppowr [enjdaduod e piing sjuspnis 391 [[Im (00} SIY ] Judawiel§ Pnpoid jalig

Ioje[NUIIG [9POA (OO L, IIIWSSISSY

(panumuod) ¢ 3lqe]

10

Q

Aruitoxt provided by Eic:

E



QY

<

Juajuod uonenwIs AQ PajIu] st asn Inqg [qejeds

(A3111qeqeds)
YOO[INO JudWISSasse d[eds-a31e]

sypuow Z1-6

31945 yuawdojasa(g

2oeds YsIp JO N 0Z ‘VY JO I 91 “Dd WNRUdJ 10 DJ 19MOJ YSOIULRIN

sjuswaiinbal arempirep]

LN 10 §6 SMOPUIM ‘€S SO BN ‘0°€ 2dedsidN

sjuawarinbai aremjjog

sj[nsa1 uorje[nuns ‘sassadord yromwea] Sunzoday
uosuredwod-mo] sns1aa -ySiy ‘pajewroiny Butiodg
[epow 03 suodt
uSisse 0} 3[qe ‘Ppow Jo sjuauodwod 21 SPuod 0} [qe [PPOow UoHeNUIS jo s1a3awrered 155 03 B[V Anpqein3yuo)

A3ayens unsay/sisaygod Ly jo ad4£) ‘uonnjos 03 sfein ‘sassadoid yiomwea ],

SaInseaw S$Sad01 ]

‘syuauodwiod jo Ayienb
£Q 31005 }10M },US20P WB}SAS J1 (€) {(SUOCHIPUOD UTE}IdD J3pUN A[UO YI0OM WISAS S30P IO SUOIPUOD [[e
Iapun uni wajsAs sa0p—wajsAs Jo adueIajo} “3-3) uonnjos jo Kenb (z) ‘sy1om walshs 130y M (1)

S3INSLaW DUBULIOJID ]

‘Bupjzom are sjusuodwod [fe uaym suna walsAg “wraysAs ojun sjusuodwiod ajeadayut 03 1332303 IoMm
SISQUIBJA "Wd}sAS 3y Jo Juauodwod 3uo pauBisse st IquIdW Yoeg "WaisAs Bunjiom e p[ing jsnw dnoio

jse]

‘swia[qo1d [ea1aIns disse o3 ajqesiidde aq osje Lejy swarqoxd ad£3-Buusaurdus /adualos
Ajqeqoiy ‘syusuoduiod pajeja [[esned jo yiom3jau e se pajuasaida aq ued jeyy uiyihuy

utewo(]

‘(ssautpea: ad1opylom Jutinseaws

10§ Kyiptjea adey ySiy) 19quiawi Yoea Jo ssadons 3y} Uo spuadap wiea) Y} JO ssadINS Y} jey} sueaw
uonE[NUIS WajsAs /x0q 3e|q V "SIaquidul [[e uo juapuadap jou St wiea) 3y} JO $SadINS dY}—SsIaquuatl
dnoi3 a[dnod Apjeam jel Sse) uo paseq ale SIS pue $3ssad01d JO SAANSLIW YIOMWEd) JUILIND BY ],

I[euonIey

A3o[ouyda] pasueapy

eare ¢'1 1oalo1g

uoiuB0de)dIA ‘SUIA[0g WB[qO1] ‘UuoljeIoqe[[0D

sat[nurey Juruied] [SSTYD

"$IOM X0q Joe[q Yoea J1 A[UO SYI0M WIAISAS Y "SIaqUIaW Wea) JBRO Im 31e13aul 0}
sey pue p[ing 0} X0q Yoe[q © s193 13quiaww yory ,,'S9X0q JOE[q,, PAIL[1IAUT Jo 335 © Jo pasudwiod st wajshs 1931e3 ay 1 “WIdISAS e JO [9pow J[qeuuny
e p1inq o3 staquiawr dnoid a11nbar [[IM jey) YIoMIWEIJ YIOMWES} B UIYIIM UOHRINWIS PIX}IOMIBU € 3q [[IM (00} ST :JUdW)e)G PNpold jaug

I0}R[NWIG WEea] PaYIOMIBN] [JOO L JUIWSSISSY

(panunuod) ¢ 3[qe],

11

Q

Aruitoxt provided by Eic:

E



()
o

atempiey 1asn uodn juspuadag

(Aatpiqefeos)
YOO[INO JudUISSIsse d[eds-a31e]

aremyjos dopaaap 03 syjuous -9

324> yuawdoraaag

a0eds 3SIp Jo G 001 NV JO AN 91 ‘Dd WINNURJ 10 D] 19MOJ YSOJUREN

sjuswarnbax aremprey

LN 10 G6 SMOPUTM ‘€'S'Z SO 28I ‘0'¢ 2deasiaN

syuswaxrinbax aremyjog

sa10ds dews fenpiaiput jo Sunyzodal pajewoiny Sunoday
‘sdewr syuapnys Jo Sut10ds pajewojne apiaoid o} pasn aq wed sdewr 3daduod pajonnsuod-jadxyg Suuiodg
utewop juajuod o} ajqeidepy Ayiqen8yuo)

auoN

Salnseawl SSa001 ]

"R1I9] 11D
Sun10os paseq-1adxe Suisn paure)qo aq Ued S3103S AINJONI)S [EUOTEZIURSIO PUR JUSJUOD DURUIAG

SaInseauwl )dUBWLIO)I9 ]

“SUOISUIWITP
aoeds [ea1sAyd oyuo sydeduod dew 03 paydwoid aq Aew sdewr 2dUBPS SuPNIISUD SHUSPTYS “SUOISUSWIP

reoryder80a8 pue surpum ungiim sydaouod uotiisod 03 paydwiord aq Aewr sdews 3dasuod L103s1y
Buyonnsuod spuspnyg ‘sdewr 3daduod a1y sjeIOqR|S 0) IIP[ING dseqeiep a8eun erpawmnu a3y) uisn

safeun yrodun pue ssadoe ued Aoy “waisAs Pnasuod Jurddews ydaduod fenprarput ayy asn syuapnig yse],
juapuadapur-utewoq utewo(y

J[NWS [eIne I0/pue [ensiA WOy Jjauaq Aew Sal1e[ngedoA pajiulf a1ouw

Surssassod sjuapnig “pumos pue sorydeid jo asn ayy ySnonp sdewr 3deduod 1ty adueyUd pue JoNISUOd
0} SJUBPNIS MOJJE [[IM [00] ST, "Paseq-1xa) Aualmd are swajss uondnnsuod sdew jdeduo) ajeuoney

A3ojoma] pasueapy

eare ¢'1 alo1g

Burpuejsiapup] Jusjuo))

satjrwej Surtured] 1SSHAD

‘eare Sutddew ayj 03 Ajrjeuoisuswip ppe

03 pasn aq ospe ued (saurppwy pue ‘sdew [esnyder80a8 ‘suonejussardar adeds fedtsAyd ~o17) saewnt erpawnNA U] pue s3dadouod jo saoueysun
se 2198 0 sjuapnys £q pajtoduut aq ued (03p1a pue ‘punos ‘soryderd) safewn erpsuminiy “wWaisAs UOHONIISUOD s,soddews jdasuod fenpiarput
aqy Suisn sdew 3daouod Jonxsuod sjuspnyg 1addejy 3daouo) [enprarpuy ayj Jo uohjelrea e st j00) Suiddews ydaouod sy juawaje}g onpoid jalig

1addey 3daouo)) erpawmnpy juawajels onpold jaug

(panunuod) ¢ ajqel

12

Q

Aruitoxt provided by Eic:

E



~
Nl

a[qereds Aavdwo)

(An1qepeds)
}OO[INO JudWISSasse a[eds-a31e]

Su1100s aUINO 10§ [V Sut100s-Aessa jo uoisiaa Junjrom a[durs spaau ‘syuowr g-9

3242 juawdopaasq

aoeds YSIp Jo ANl 0Z AV JO FIA 91 Dd WNHUSJ J0 D 19MOJ YSOJUDBIN

sjuswaxinbaix aremprey

LN 10 G6 SMOPUIM ‘€'G"Z SO BN “0°€ 2dedsiaN

sjuawaIinbai aremijog

uorpadsut 1aydeay 10§

pajunad aq Aewr sasuodsar Juapnys ‘uonippe Ul ‘a[qe[reae Sunpzodas auny-jjo pue aunj-uo pajewoiny Sunyroday
(Sut100s Aessa pajewojne 23s) Indut 19Yyded) UO paseq ‘pajewoNy Buniodg

aoej1apn Sunzodai pue Suti0ds pua-ydeq Se [[am S 2DBJIUT J3SN pud-juoy ajqeidepe

‘s1qeydepe [[e sasuodsar ajerrdoidde jo aBuer pue ‘asniadxa Jo [3A3] JUSPNYS ‘JUIPNIS Y} O}
3[qe[TeAR UOHJRULIOJUT JO Junowre ‘31do} SUTINO ‘Spasu aduUIIpne pue Judjuod 0} sjqeidepe £a3a1dwo) Aypiqean8yuo)

BUI[INO JO uorraId spremoy sdays A[qissog

SaINsSeaul SS3a01 ]

auIpIno dwodng

S3INSEIW IDUBULIOIID |

“('032 ‘suonnjos wajqoid ‘syrodar qey ‘sAessa

a}1IMm 0} pasn aq Apjuanbasgns pinod Yorym) saujIno 33eald SjUIpNIs ‘(papndun-1aydeay) o1doy e UaAlD) jseL
juspuadapur-aouarpne pue -urewo(] urewo(]

U0 0S pue ‘SYUT[ ‘SULIaPIO JUeAI[DI UED sk ‘Jopnusut A4q paySy3ny aq ued
sur1ay £ay] -aanpnys surpno ayy Aq payyridurts aze sansst 3ul10ds Inq ‘sysey Sunuum Lessa o) 1eqiung ajeuonyey

A8ojouyda] pasueapy

eale ¢’ jo9lo1g

UOHEITUNUIWIO)) ‘Surpue)sIapu(] JUsjuo)

sat[turej Sutures] 1SSAUD

UT[UO A[[EDTIEWOINE PaI0ds 9q UED SIUT[INO JUSPNIS 'S[AJ] IPRIS SSOIdE PUE SUTEWOP JUSIU0D JO Kjouea e ut a[qesn)
-Ayanoe Sunumaid e Jo yIomawely ay} UIY}M UoheurIojul jueyrodun azued1o o} SHUIPNIS MOJ[e 0} [00} SUTUIINQ :JUdWI}eIS JoNpo1d Jaug

IDUIPINQ :]00] JUIWISSISSY

(penunuod) ¢ 3[qeL

13

Q

Aruitoxt provided by Eic:

E



arqeqeds A[a1ddwo)

(Airiqejeos)
}OO[INO JUdWISSasse ajeds-ad1e]

3}INS JUSUWISSISSE SSOIdE
s[00} 1330 yim a[qerado A[nj st (00} SIY} 310§9q SYIUOW HZ-H1 "} UIYIIM YIOM S[00} duewsojrad
1910 JeY} 2INSUS 0} S[00} JAYO YHM A[juaimduod pado[aAap aq 0} Spaau [00} SIY} ‘SYpUOW Z1-6

a4 yuawdopaasg

20eds YSIp JO GIN 07 ‘INVY JO AN 91 “Dd WNHUBJ 10 D J2MO ] YSOJUIRIN

mquEw.:—JTwu alemplel

LN 10 G6 SMOPUTM ‘€S2 SO 8N ‘'€ 2dedsiaN

sjuswaIinbal aremijog

aouewnIojsad a1nseaw awodino yim Suofe pajrodar sassadoid uiajos-waiqoid pajewoiny Sunaoday
sasAjeur duBWas Judje] YIm pajeidajun salrelqi| [edixa] ‘aduewiojrad j1adxa ‘pajewoiny Suriodg
Spasu dUAIpNE pue Juajuod 0} 3[qeidepy Anpiqean8yuo)

uonjuaje ‘uoneziuedio pue uoyedydwis uoneuLIojuT ‘UTy33s UOHRWIOJY]

SaInseaul $$ad01 ]

uoneziueSio pue uonedyIduns UCIRPWIOJUT /SJURUTULIB}BP 3DULRAS[I ‘SUTY3as UORWLIOJU]

SaINSeawl dURWIONI9 |

-uonewojut aziued10a1 pue ‘Ajiiduns ‘poexxs ‘azAreue ‘yoreas siasM) yseL
juapuadapur-utewoq urewo(]

-adueursoyiad swodino jsutede sassadord asayy aInseaw 03 S[00) JUSWISSISSE I3Y}0

Unm 31 ued 31 “(uonewogut jo uonedyiidurts pue uoneziuedio ‘uonewojul snounds woly jueadfal
Sututuniajap “3-3) Sunyeas uoneuLIofUT Jo sassad0id ay sainseaw 003 Surajos-wajqoxd drrauald sy ajeuonjey

K3ojouyda] pasuespy

eare ¢'1 alo1g

Buiajog wR[qoi ]

sajrwey 3urured] 1SSTAYD

“[00} STY} UTY}M J1J [[IM SIINSEIW JWOdIN0 aduewiojiad

asayy Jo Aue jo uonesdaju] -uoneiuasaid [e1o 10 ‘uonPnsuod weiderp ‘yse} adtoYd-3[dyNu ‘Yse} JDMSUE-}IOYS ‘uonjejuasaid ysey Aessa ‘dewr
1daouod aaneoqepjos ‘dew 3dasuod fenpiatput ue jo wioy ayy w duewniopad yim pautof are sassadoid asay | sanbruyday utiods pajewoine

uo 10 aoueuniojiad y12dxa U 1AIB paseq d1e SaLI0S2)ed 3SAY) JO OB 10J SJUBUTULIDIR(] "SI3Y)0 0} 3 Juasaid uay pue ‘)1 sznuedio pue Ajrjduns
‘UOTJRULIOJUT JUBAS[3] }DBI)X3 S[ENPIAIPUT [[PM MOY 2INSEAUI [[IM [00] S “}JIUISU] Y} Se YoNS $32In0Sa1 [RUORULIOJUT SULSIXd SS3DI€ 0} [00)
SIY} 3SN UE> S[ENPIAIPUT 10 ‘(03p1A ‘saSeun ‘)xa) ‘sweiderp “3-3) [00) s1y) ojut pade[d aq ued> uoyeULIOjUl pue SPPOJ [00) d|qeidepe A4Sy
s1yj Jo [0S B} ST UTEWIOP 10 JUBIU0D 3 Jo Juspuadapur sassadold asayj JO JUSWAINSEIN 'SIAYIO 0} A[1ea]> uonn|os ayj urejdxs pue yuasaxd
uayy 03 a[qe Suraq pue ‘41 SwziueSio pue Suikjiduns ‘vonewrIoyUT JUBAI[RI FUNORIIXD SIA[OAUT SUTA[OS WB[QO1] :JUAWI}e}S PNpoid Ja1ig

I3A[0G WA[qOi ] ][00 JUDWSSISSY

(panumuod) ¢ 3qe],

v

O\

14

Q

Aruitoxt provided by Eic:

E



P

A
(J
[ |

syjuow g-g L) yuawdojaaaq

‘satreIqI]
pue $322(qo 198 pim 03 ssaode Jurpraoid pue ‘uoleWIOJUT 33e)S 10] syusuodwos Suifanb ‘pepow ay; Suruuni ‘sizjowered
{Ppow Surasinar pue Sur)as SPNOUT SIDTAIS UOHRNUIG 'S[00] 0} SIVIAISS UOHB[NWIS apraoad im [JV syl :3soding

IdV uonejnuig

syjuowr g-§ 224D Juawdojaasg

-sBunjuel Ajirejruns 10 S)Iy pIomAay se pauInjal sjnsal pue ‘siojerado uesjoog ‘Kymqedes
Sunyoieas promAay YHm SuIBUs oIeas B IPNIUT SIDIAIIS DILG  'S[00) O) SIDTAIDS Yd1edSs apraoad [im [JV sty] :3soding

IdV yoIess

syjuow g-9 :ap£) yuawdojaasg

*SUOIOUNJ Paseq-}I0M}au 19130 10 ‘YIoMWed) ‘UoHeIOqe[[0d SUTjuo
axnbai jey) sjoo) 10§ parnbai are sad1AIaS JI0MIBN "S[00] 0} SBIIAISS IANRIOQE[[OD apiaoid [[im [dV sy :dsoding

IdV pa3}iomiau
aAneIoqRI[0D

syjuow Z1-9 34D yuawdojasaq

‘syynsa1 Sutiods Suryrodal pue ‘ejep paAalI)al Y UO SdNsHels Sunzodar “ejep ssadoxd
pue ejep aouewopad Surasiigal apnjout sadtales Sunzoday $j00} 0} $3JTATS Sunpiodai apiaoad [im gV syl :asoding

I1dv Sunioday

syjuow g-7 :313£D) yuawdojpasq

“ejep I9)j1y pue ‘uos ‘asied ‘penxa ‘oj 03 papiaoid 3q [[1m SIITAIG jeWIO)
Sof uowwod e ur aseqejep e 0) pad80] aq [{Im ejep YL 'S[00) 10] SAIIAISS w1330 ejep apiaoid [[Im gV syl :asoding

IdV
3uid3oy vieq

sqjuow Z1-9 124D juawdo[aaaq

‘s1913wered [00) pUe JUdjU0d ‘BLIALID Judwssasse Surdjads
105 Ayiqedes a3a[ap /1Tpa/a1eaId pNUT $3d1AI9S SULIOYINY  'S[00) 0} S$a1AIDS BuLioyine apiaoid [im [V SYL :2soding

I1dV Suuoyiny

uondudsag

1dV

(SIdV) sedeyoiuf Sunwwerdosg uoneorddy juswssassy 10y suonedyadg

¥ alqeL

15

O

Aruitoxt provided by Eic:

E



"$9853201d 3sal} pue UOTIDE 1I9A0 Ud3IM]Iq

To pasmbai st Suridnos Suons v -1ndd0 03 sassado1d jo spuny asayy 1oy sapumyioddo apiaoid jsnw ysey sy, "uonen3ai-jjas
v O pue ‘uoneneas ‘Sunjew uolsap ‘Sutuosear xajdwod annbai jeyy syse} uo ajqeidely aq [Im sassadord ,sisures] Jurewnysy

‘ysey

ay} 12a0 pajedai33e ejep 10 ejep pajprodai-jas uo paseq AjjestdAy are asueuriojiad oy diysuoneral sy pue 3urssadod
aAnuSo0d Jnoge suoIsnNPUOD J9X “ejep ssadoid Suons uo paseq Ajarer are Suissadord aAnIUB00 INOQE MEIP 9M SIDUIIJUT Y],
‘SjusuwruoIIAUS pazunduod ur 5359} axey A3y a[Tym op A[jenioe sjuspnis jeym jnoqe afii| 134 MOWY dp) [SjUdWWOD)

"YoIeasal
jo wrer8o1d e pasu [[Im [V SIYL ‘[2A3] J18aje1)s 3Y) J USY} puR [9A3] [eINIR} Y} Je Jsiij sassadold jo [apowr do[aaap 03
pasN “ejep paseq-19ndwod 0 31 ur pue ejep [0d0j01d pnofe-yuryy Jayjed o3 paaN syjuow 9g-g1 324D juawdojaaag

"yo1easal ssadoid aanrudod paseq-1andwod ur jre ayj jo ajess

asueape J[ip ‘uondudsaid pue ‘stsouderp “yoeqpasy awy-[eal 10§ Ajjun [enuelsqns aptaold [[Im 310353 SIY} ‘InyssadONS
A[are1apows uaas j1 -Surssanoid ,sjuspnys Jo sajewnsa apiaoid [Im [V SIYL, 'S[00) paseq-1andwod yiim joeiajur

£ayy se Sursn a1e sjuspnys Burssadord aanudod jo spuny ayy azdydereyd o3 Ayiqeded ayy apiaod 1M [JVv sty :3soding

IdVv
1azAeue ssad01]

siqpuowt Z1-9 :2124D juawdo(aaag

‘(sdewr 3dadu0d padxa pue juapnys Surredwods ~8-3) suonouny Suiods jno Juihired ‘sonysyes
ssad01d pue ejep soueuniojzad Sunndwod apnpout sadialas Suti0dg 's[o0j 0 s3d1A1as Zul100s aptaoid [im [JV sy :asoding

IdV 3urodg

-a81e] st uostredwod 10§ pasn aseqixa) ayy Ji 1o ‘a31e] st suosuedwod pajsanbai jo 1aquinu ay i sjqe|eds aq jou Aey
“JuswIssasse jo uoy jueprodwnt pue uownwod A13A e a[puey o3 Ayjiqeded
ayy yoe[ [im wdyshs ayy ‘estmagi Aiqededs Suissadord 31xa) aaey snw waysAs auluo ‘pajewojne AUy SjudWWo)

“yoreasar jo weidoid e pasu [[Im [V SIYL ‘SYuow z-g1 :2]24D juawdofaaag

-saBessaw padA3-19sn 10 s1amsue Jr0ys Junzi108a3ed pue s3xa) pa1odsaid 03 3xa) UBPLIM JUapN}S
Suryojew 1oy pasn aq A[xI] ISOW J[IM [JV SIYL dSeqeiep ayj Ul X3} I3Yjo pue }xa} udAld ayj usamiaq Ajuieqruis jo
ajewysa ue ap1aoid [[IM [V SIU) ‘1X3) JO 39S B UDAID) 'S[O0} O} S3DIAIDS UOKHEIIISSe[d 3x3) apiaoid [[im [Jy sty :2soding

IdV Jayissep 1xaL

(panunuod) paqe]

O

Aruitoxt provided by Eic:

E



References

Baker, E. L. (1995, September). Finding our way. Presentation at the annual
conference of the Center for Research on Evaluation, Standards, and
Student Testing, University of California, Los Angeles.

Baker, E. L, Linn, R. L., & Herman, J. L. (1995). Institutional grant proposal for
OERI Center on Improving Student Assessment and Educational
Accountability: Integrated assessment systems for policy and practice:
Validity, fairness, credibility, and utility. Los Angeles: University of
California, Center for Research on Evaluation, Standards, and Student
Testing.

Baker, E. L., & O'Neil, H. F., Jr. (1996). Design report for CAETI assessment plans
(Year 1) (Report to ISX/DODEA). Los Angeles: University of California,
Center for Research on Evaluation, Standards, and Student Testing.

Chung, G. K. W. K, O'Neil, H. F, Jr., Herl, H. E., & Dennis, R. A. (1997, March).
Use of networked collaborative concept mapping to measure team processes
and team outcomes. In H. F. O'Neil, Jr. (Chair), An integrated simulation
approach to assessment. Symposium presented at the annual meeting of the
American Educational Research Association, Chicago.

Herl, H. E., Baker, E. L., & Niemi, D. (1996). Construct validation of an approach
to modeling cognitive structure of US. history knowledge. Journal of
Educational Research, 89, 206-219.

Herl, H. E., & O’Neil, H. F., Jr. (1996). Final report. CAETI STS1 technologies
baseline data collection (Year 1) (Report to ISX/DODEA). Los Angeles:
University of California, Center for Research on Evaluation, Standards, and
Student Testing.

Herl, H. E., O’Neil, H. E, Jr., Chung, G. K. W. K,, & Dennis, R. A. (1997, March).
Feasibility of an on-line concept mapping construction and scoring system.
In H. F. ONeil, Jr. (Chair), An integrated simulation approach to
assessment. Symposium presented at the annual meeting of the American
Educational Research Association, Chicago.

Herl, H. E,, O'Neil, H. F, Jr., Chung, G. K. W. K,, Dennis, R. A, Klein, D. C. D,,
Schacter, J., & Baker, E. L. (1996). Measurement of learning across five areas
of cognitive competency: Design of an integrated simulation approach to
measurement. Year 1 report (Report to ISX/DODEA). Los Angeles:
University of California, Center for Research on Evaluation, Standards, and
Student Testing.

3z



Klein, D. C. D, O’'Neil, H. F,, Jr., & Baker, E. L. (1996). A cognitive demands
analysis of innovative technologies (Report to ISX/DODEA). Los Angeles:
University of California, Center for Research on Evaluation, Standards, and
Student Testing.

Klein, D. C. D., O’'Neil, H. F,, Jr., Dennis, R. A., & Baker, E. L. (1997, March). The
five families of cognitive learning; A context in which to conduct cognitive
demands analyses of innovative technologies. In H. F. O'Neil, Jr. (Chair),
An integrated simulation approach to assessment. Symposium presented at
the annual meeting of the American Educational Research Association,
Chicago.

O’Neil, H. F,, ]f. (Chair). (1997, March). An integrated simulation approach to
assessment. Symposium presented at the annual meeting of the American
Educational Research Association, Chicago.

O'Neil, H. F., Jr, & Abedi, J. (1996). Reliability and validity of a state
metacognitive inventory: Potential for alternative assessment. Journal of
Educational Research, 89, 234-245.

Schacter, J., Herl, H. E., Chung, G. K. W. K., O’Neil, H. F,, Jr., Dennis, R. A., & Lee,
J.J. (1997, March). Feasibility of a Web-based assessment of problem solving.
In H. F. ONeil, Jr. (Chair), An integrated simulation approach to
assessment. Symposium presented at the annual meeting of the American
Educational Research Association, Chicago.

18



U.S. Department of Education
Office of Educational Research and Improvement (OERI)
Educational Resources Informaiion Center (ERIC)

REPRODUCTION RELEASE

ERIC

(Specific Document)

. DOCUMENT IDENTIFICATION:

Title: Estimate of the Potential Costs and Effectiveness of Scaling Up
CRESST Assessment Software
MMf(S)I Gregory K.W.K. Chung, Howard E. Herl, Davina C.D. Klein, Harold F. O'Neil, Jr., John Schacter

Corporate Source:

UCLA Center for the Study of Evaluation

Publication Date:
December 1997

li. REPRODUCTION RELEASE:

In order to disseminate as widely as possible timely and significant materials of interest to the educational community, documents announced
in the monthly abstract journal of the ERIC system, Resources in Education (RIE), are usually made available to users in microfiche, reproduced
paper copy, and electronic/optical media, and sold through the ERIC Document Reproduction Service (EDRS) or other ERIC vendors. Credit is
given 1o the source of each document, and, if reproduction releass is granted, one of the following notices is affixed to the document.

#f pennission is granted to reproduce and disseminate the identified document, please CHECK ONE of the following two Ws and sign at

the botiom of the page.

The sample sticker shown below will be

The sample sticker shown below will be

/ affixed to all Level 1 documents affixod to all Level 2 documents
PERMISSION TO REPRODUCE AND PERMISSION TO REPRODUCE AND
DISSEMINATE THIS MATERIAL DISSEMINATE THIS
t HAS BEEN GRANTED BY MATERIAL IN OTHER THAN PAPER '
COPY HAS BEEN GRANTED BY
Check here \@ \@ Check here
For Level 1 Release: @Q Q For Level 2 Release:
Permitting reproduction in ro'b (Oé(\ Permitting reproduction in
microfiche (4° x 6° film) or microfiche (4° x 6° film) or
other ERIC archival media | TO THE EDUCATIONAL RESOURCES TO THE EDUCATIONAL RESOURCES | other ERIC aschival media
(e.g.. electronic or optical) INFORMATION CENTER (ERIC) INFORMATION CENTER (ERIC) (0.9.. electronic or optical),
and paper copy. but not in paper copy.
Level 1 Level 2
Documents will be processed as indicated provided reproduction quality permits. If permission
to reproduce is granted, but neither box is checked, documents will be processed at Level 1.
“l hereby grant to the Educational Resources information Center (ERIC) nonexclusive permission to reproduce and disseminate
this document as indicated above. Reproduction from the ERIC microfiche or électronic/optical media by persons other than
ERIC employees and Rs system contractors requires permission from the copyright hokder. Exception is made for non-profit
reproduction by libraries and other service agencies to satisfy information needs of educators in response to discrete inquiries.”
Sign S : Printad Name/Position/Tite;
please| A 17 &wﬁ“ Lo tloea 7 ol
please LN . %5('
nani7aton/Addrse’ Telaohone: ! {FAX:
IO -6 4533~ i HIOBFH-ZRER
E-Mai Address: Date:
Xev@cse. .uelhady 37/ 3@ 78




