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Introduction and Orientation to the K ansas Assessments

This technical manual provides information on plsgchometric properties of the
year 2001Kansas Assessments in Science and Social Siudies. For a reporting of the
technical characteristics of the assessments dimgawriting and mathematics first
administered in 2001, the reader is referred tardehnical Report: Y2000 Kansas
Assessments in Mathematics, Reading and Writing (Glasnapp, Poggio & Omar, 2000).
The purposes of Kansas assessments are to:

(1) provide aggregate state accountability and prognésemation toward

meeting the Kansas Curriculum Standards in thedesteas;

(2) provide building and district information to suppschool improvement

evaluation needs as appropriate; and,

3) report on the performance of students to suppsttuntional planning for

individuals and groups as judged appropriate bglleducators.

As background, new Kansas assessments in readiitiggrand mathematics
were planned and created beginning in May 199%taerl administered in the Spring
2000. The reading and mathematics tests are astemni@d on an annual basis and were
given to students again in the Spring 2001. GEadand 11 students participate in the
reading and writing assessments. Grade 4, 7 astutlénts participate in the
mathematics assessments. New Kansas assessmetienge and social studies were
planned and created beginning in May 2000 and déldeministered in the Spring 2001.
Grade 4, 7 and 10 students patrticipate in the seiassessments. Grade 6, 8 and 11
students participate in the social studies assegsme

Students to have been tested in each of the foueobareas included regular
education students, gifted students, studentsdisgbilities and English language
learners (ELL). Few students at the designatedegievels are exempted from
participating in the state assessment programsllasguidelines set out by KSDE.
Exclusion of students from an assessment is comsldbe exception, and the rules
governing exclusion are not permissive. The prgdiom is that all students were to be

tested unless specifically and justifiably excluded
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The Spring 2000 administration of the Kansas assests serves as the baseline
for the new cycle of state assessments in readintyg and mathematics. For science
and social studies, the Spring 2001 administratgmes as the baseline year. The
assessments administered were all developed touneethe new targeted indicators
(outcomes) in the most recent editions of the statgcular Standard®r the content
areas. These documents must be referenced whennéix@ and evaluating any of the
information resulting from the state assessmergnaras. The Standardserve as the
basis for what is assessed by the tests and apiatation and subsequent action based
on student or group performance on these testsfiorist on the assessed standards,

benchmarks and indicators. Copies of the KansasdOlar Standards the content

areas are available from the KSDE website at wwelsg.

As each new round of assessments were implementpdrtant changes from
pre-Y2000 Kansas assessments were incorporatedc@um standards were changed
and targets for the assessments restricted, pafm@nassessments were formally
abandoned by the Board of Education as part ofcitmeal state assessment program, and
test specifications were revised. In effect, nmparison to student, building, district or
state performance prior to Y2000 can be made. cheege a long term assessment and
accountability system projected to be in placeafoninimum of five academic years, in
Y2000 there were four different parallel forms otlothe reading and mathematics tests
created and administered at each grade level. ddesgrade level form (one of the four)
in reading and mathematics was chosen and adnritste all students at the designated
grade levels in Spring 2001 -- this plan is thebe repeated annually for three
subsequent, that is through spring 2004 testinly thi¢ option to use one intact form in
spring 2005. In science and social studies a caabp@plan was introduced -- there
were two different parallel forms created and adsténed in the baseline year (spring
2001), with each form to be uniquely used on alsingcasion in spring 2003 and spring
2005. As was done with reading and mathematiahiarbaseline year (spring 2001) the
science and social studies assessments were dlisttibnd administered such that
equivalent groups of students within classroomgdings, districts and across the state
took each form of a grade level test. As notedulbsequent years according to the

exposure of forms specified plan, different inteaence and social studies forms will be
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cycled through the assessment to afford comparigsrggrowth over time at the school,
district and state levéls To assure comparability of scores across tHerdiiit forms of
the tests in science and social studies, the soaile values on which trend information
will be reported in subsequent years have beeiststatly “equated” across test forms
during the baseline year (2001). Thus while ther€pnt correct” metric has been chosen
as the scale for reporting, the percent correatesealues have been “adjusted” to
achieve comparability in the interpretation of pemiance levels across different forms
of the tests at each grade. Equating providesdoessary and appropriate adjustments
among test forms at a grade for their differenficlifties and score variability. The
procedures used for equating the science and siuaiikes test forms followed those
used in Y2000 for equating the reading and mathiemtst forms. Information on
equating for the science and social studies testdas provided in a later section of this
technical report.

The science and social studies assessments follawadtiple-choice, selected
response testing format. Items on these tests nveltgple-choice with only one correct
answer to be selected from the response optionsdaehto a question. Each question on
a test form contributed equally to a score vallee iumbers of items measuring each

indicator in the Kansas Curricular Standafds each content area were not equal on a

test form, however. Thus, indicators were diffeiaht represented by items based on
specifications set down by the state. All testriferat a grade level did follow the same
specifications for weighting the indicators.

This technical report for the science and sociadiss assessments mirrors that of
the Y2000 technical report for the reading, writangd mathematics assessments. It is
organized by first providing information on thentéest development procedures used by
CETE to maximize the content validity of assesssastmeasures of the targeted

indicators in the state's Curricular Standar@iken results from psychometric analyses

are presented in the sequence in which they werduoted for decision-making. The

! The plan for continuing use of a single baselorenf(i.e., annual or biennal use of a single
form through spring 2005) has been abandoned. nBag with the spring 2002
administration, KSDE has directed use of all adéldorms annually. The impact of this
decision on student scores, trend information,lacdl schools’ use of test result information
(repeated and frequent exposure of intact forms}abe monitored and will be addressed in
Technical Reports and papers in later years.
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first psychometric results provide information dwe results from the differential item
functioning (DIF) analyses on the science and $stialies items. These analyses were
conducted initially to identify any items that potially needed to be dropped from the
scoring of a test form due to the differential ftiowing of an item across gender or
ethnic groups. Next, the test form equating aresyer science and social studies are
presented. The equating results are followed big@udsion of the analyses and
procedures to determine the cut-scores for clasgjfstudents into one of five
performance levels defined by the state. Aftergtesentation of these initial, but
necessary analyses and results, information isgedwon the technical psychometric
characteristics of the resulting assessments im ekite content areas.

Providing credible information as to the standamgl progress of education to
schools and others in Kansas with reference tauhgculum indicators targeted for
assessment is the central mission of the Kansassssents. Decisions about the
assessment program’s structure and how it is afferéormed demonstrably by this
specific and proscribed intention. The methods@odedures put in place to monitor
and evaluate the assessments are responsive puthsse. For example, when
presenting reliability information in the lattercsiens, the presentation distinguishes
between high and low stakes decisions. High stdkeisions have serious and often
universal consequences for either the studentaheol building or the school district,
e.g., using the test information as part of theosthccreditation process. Low stakes
decisions do not automatically impact studentsuidings, e.g., requiring the use of
results to plan instruction. For use in high stadkesisions, test scores should have
reliabilities at or above .85 (Nunnaly, 1978; HenpAschbacker, & Winters, 1992). For
use in low stakes decisions, a minimum reliabibty70 is used as the criterion for test
scores (Nunnaly, 1978; Herman, Aschbacker, & Wg)t2992; Feldt & Brennan, 1989;
Reckase, 1997). Whether used for high or low staklesational decisions, there is a
strong professional practice belief that a testesadone should not to be used without
other corroborating information or evidence to medkeisions about individuals (AERA,
APA, NCME Standardsl999).

The next section presents information addressiagdmstruction of the Kansas

science and social studies assessments.
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DEVELOPMENT OF THE ASSESSMENTSAND

CONTENT RELATED VALIDITY EVIDENCE

Program Overview

The Kansas assessments are planned and creatadtttopreflect and otherwise
operationalize the direction for needed curriculamd instruction changes in Kansas K-
12 schools. The assessments grow out of, in th@premise that what is tested is what
gets taught in schools. In recent years the assegs have been called upon to provide
information to contribute to ongoing school acctatbn status, and results from the
reading and mathematics assessments are useg tmbweitor annual school progress to
support Title | monitoring and evaluation requirernse As related to accountability,
students are classified into one of five perforneacategories (Advanced, Proficient,
Satisfactory, Basic and Unsatisfactory). Basegeniormance, a school may be
identified as having achieved the state’s “Stanaérdxcellence”. Student classification
and school decisions points have been arrivediad) tgpical standard setting
approaches, although final cutpoints are estaldiflyehe Kansas Department of
Education based on a review and considerationechtitual score distributions.
Important to underscore is that results from tlageshssessments are not used at any level
to make a predetermined decision (continuing adtatsoh, financial rewards,
advancement, promotion, etc.).

The assessments set out academic challengesgingtandards for Kansas
students and educators. The assessments preadlahging tasks drawn from fairly
well defined content standards. At this time ttatesassessments are constructed to
provide input and assist with local educator’s usténding a student’s achievement with

reference to the Kansas subject area Curriculamdtds and to inform officials as to the

performance of schools toward achieving these @taisd Any other use, action or
inference based on performance on the Kansas assstsswas not considered during the
development of the assessments. In this sect®geheral procedures followed to
construct the Kansas assessments in Reading, Yymfiathematics, Science and Social
Studies are detailed. The presentation offerssarg#ion as to what methods are

characteristically followed to ready the assessmfmtall populations tested. Later
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sections of this manual are more exact in desagibpecific procedures that may only be
touched upon in this presentation (e.g., empid&l, setting cutscores, item analysis
results, etc.). As the development methodologyp¥ad a “content validation” approach,
we begin with a limited description of the popudas for whom assessments are

prepared and information regarding the contenhefassessments themselves.

Whois Tested, When, and Over What

All Kansas students at the designated grades imgwgpecial education and
English Language Learners (ELL) students are tes&ddents in both public and
private schools (accredited and non accreditedjested. The only children excluded
for the state’s assessments are ELL students woglesh proficiency is extremely low
(e.g., LAS scores of 1). While the vast majorityalh tested students sit for the general
education assessment in a content area and graglethee program also provides for an
Alternate Assessment (that 1 percent of the schopllation whose learning needs
cannot be met by regular school curriculum), PEmglish assessments (specially design
and prepared for ELL students to reduce the langl@ay of the general education
examinations while preserving the actual skillsngdgested), and a series of Modified
assessments (approximately 3 percent of the stsigdrdse IEP specifically demonstrate
that the general education assessments contegbstisrare not suitable for the
individual student). All assessments are develdyzesed on or derived from the
curriculum/content standards associated in eaatlentia subject (Reading, Writing,
Mathematics, Science, and Social Studies). Intexidio reports that summarize the
performance of all students tested, separate thaiaj building and district summary
reports are also prepared for regular educatiorspredial education, LEP, and migrant
students. Examinations are administered on a sbatevariable calendar: writing,
reading and mathematics from mid-February throughMarch; science and social
studies from early-March to early April.

As mentioned, the assessments grow from the Kabsagulum Standards in
the five subject fields. Curriculum standards @eeodically reviewed and changes are

made as determined by state curricular advisingnaitt@es. During the latest cycle of
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review (1999 and 2000), two strategic decisionsaravghaping the curriculum standards
in each content area were imposed: first, thedstals have been rewritten during
revision to maximize the specificity of the “indtod’ statements; and second, while
many indicators are specified at each grade, we hawed to “targeting” the most
important skills and indicators for the assessmé&iar. example, grade 4 mathematics
posits more than 70 indicators as learning expecstyet only 25 have been targeted
for the assessment, that is, will actual be usddrta the assessment at that grade. With
the exception of writing, typically 25 to 30 contemea indicators are targeted and fixed
for each of the state assessments at each grasigehte, 26 indicators are targeted for
assessment at grade 4, 28 at grade 7 and 24 at Hfpath social studies, 30 indicators
are targeted at each of the grade levels. Theget¢al indicators are shared widely with
the schools. The choice of the targeted indicatoleft to the discretion of the assorted
advisory committees, but the criteria embracecttiuce the list of indicators to be tested
annually are to center on three considerationgh@dge indicators viewed as the most
important and relevant to what needs to be mastdrtte tested grade, (2) those
indicator viewed as important to have masteredHerstudent to be successful at the next
grade in the subject area, or (3) the indicatontsdio a skill that merits attention in the
curriculum (that is, there is a sense that the Bk not been adequately attended to in
the past, thus the test drives curriculum reform).

Curriculum standards are targeted at higher asderomes including critical
thinking, diverse communication skills, problemwing, reasoning, and decision making
as well as those key and essential knowledges aaherstandings important for student
to have in order to assure their core knowledgeeiGthe grade and content area from
35 to 65 percent of the coverage of an examinatitifocus on advanced cognitive
processing skills. Using the targeted Kansas Quium Standards as the beacon,
annually the state assessments are crafted ldrgddyansas educators identified by their
districts and state professional association lsad€he assessments are a product of
Kansas educators whose development is coordingtdtelCenter for Educational
Testing and Evaluation (CETE) at the UniversityKahsas and the Kansas Department
of Education (KSDE). The next section discussesahproaches to assessment

development.
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METHODOLOGY AND PROCEDURES FOR ASSESSMENT DEVELOPMENT

The approach to development of an assessment aftiiest entirely on Kansas educators
and resources (the Braille test booklets are prediocitside of Kansas and are prepared
by the testing staff at the American Printing Hotaethe Blind). The model of test
construction is a content validation developmemiraach (judgmental) that over time is
then supported by empirical validation for altevatand change. A series of steps are
generally followed leading to the creation of asemsment. Before actual development
of the items is begun, a critical first task is GE§ work with the appropriate state
advising committee to define the general structune format for each assessment (by
grade as well). Once there is agreement with K8BEhe specifications for an
examination (number of items, amount of time fatitey, format/layout of items,
distribution of items/specifications, structure axmerage of the questions, responsibility
of differing item types for content coverage, etthe steps to create the items ordinarily

proceed as follows.

1. Fourto 6 experienced (minimum of three years teacht the grade level in the
content area), highly regarded Kansas teachere arade for the content area are
selected based on nominations received from lastricts. Persons selected are
then trained in item writing techniques and ruled begin the creation of the
assessment questions using the applicable Cumic8tandards as their sole guide.
Brought to a common location for initial trainirtgachers following training (about
two days) will work independently crafting theirdi draft items. During this initial
stage of item development CETE staff and contepeds are available to work
with the item writers as questions are conceiveafted and finalized. While
working on items participants are continuously emaged that items must be

appropriate for the specific indicator and the stud at the tested grade.

We have tried out two distinct approaches to tfirst‘stage drafting of items

approach”: (1) work with and train teachers fdo3 days, then send them “home”
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to complete their assigned task (typically eaclspeis expected to prepare 25 to
40 items); and (2) convene and keep together &imgpteam in a content area and
grade for a few weeks (3 to 4) during which timeytldraft and work together to
ready the needed collection of items. The fornpgreach tends to produce lots of
guestions that yield adequate stimulus materialfereventual questions, whereas
the later produces fewer questions, but ones ¢ébegtiality. We have observed
this in all content areas. Though we have conalilerexperience at both
approaches, we have arrived at no conclusion aspeeferred” or “superior”
approach. Frankly the latter approach is very tmesuming and requires constant
management. The former as noted yields the quotaross, but the quality is not
as good. Depending on the test constraints arel twa will follow either approach
(e.g., for 2000 reading and math we convened aquestered teams for 8 weeks,
but for 2001 science and social studies item vgitegre trained, then worked for

afar).

2. Asthe second step of development, CETE staff vesavork products, reviews,
items, does some editing of items and preparessifenthe next stage. Much work
happens at this point in development. CETE’s dgwekent group reviews all
items, screens for redundancy, and edits, and mediems. The CETE group is
made up of testing experts and content area expéhts goal at this stage is to
include as many of the emerging items as possil#daning up, clarifying and
rewriting items to move on to the next stage sm#are received as credible,
useable items. At this stage, content expertsidenthe fit of items to the

particular indicators being measured and make adgrgs as needed.

3. The work products (items) are next reviewed, reliseodified and contributed to
by a second round of developers comprised of 4karsas curriculum specialists
specific to the content area and grade level ofean pool. This is a vitally
important step. It is at this stage that the etigeof the content disciplines is
necessarily brought to the task. Also, we begifotois on breadth and depth of

coverage in consideration of the indicators to$seased. The process at this third
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step by participants not only edits, reviews, aradlifites items based on expertise
and experiences in the classroom, but new itemwiatten as necessary to broaden
and support coverage. As with the step 1 developtask, the focus of this work

is inclusive; dropping items to refine the pooh a consideration or goal,
working to improve and salvage as many of the ddaitems as possible is the goal.
This includes continuing to write items wheneveatgead necessary. Much of the
effort at this stage focuses on improving the dyalf the distractors in the items.
The goal is to create a set of high “quality” qimss before the field test stage.

The approach taken by CETE is in contract to oniehvbnly goes through steps 1
and 2 above and a larger number of items, but deperinly on field-testing to
separate the good from the bad. In addition taythedity and accuracy of the item,
participants review and revise items to assuredpeesenativeness of the items to

the specific standard as well as their approprederior students.

Again, we have tried this stage of developmentrandew in two ways: (1)
convening groups of experts (4 to 7 in a subjeshjawho as a team work through
the items for a content area and grade level (awautveeks), and (2) large (10 to
14) numbers of field-based educators who receivienmaavia the mail, including
instructions and guidance as to what they are eggeo do (edit, revise, make
specific suggestions, insert, add questions, &tnd,return their comments to
CETE after a period of time. Our experience hanlibat both procedures produce

high quality items with the first being more timedastaff efficient.

4. Next CETE staff (testing experts and content spistsa go over all input received
from Step 3 with a single purpose: to carefullligdntly and closely review each
item given the revisions and comments receivedadiganpt to finalize each item to
as sound and defensible a form as possible. Téysis done by a team of
measurement and content area people (usually &osons) going over each item.
Depending upon schedules and availability, KSDEiculum staff participate. At
a minimum, KSDE provides written comments as phthis review stage process.

At the conclusion of this step, there exists asf@lind and strong pool of candidate
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items for the final forms of the tests. The gdaha end of this stage is to have
developed approximately twice the number of iteesded to produce the final

forms of each of the content area grade level.tests

5. The test items as they come through Step 4 aréeckadd grouped by indicator
(i.e., content standard) for review by other indegent groups of field-based
reviewers. As noted, on the order of twice thei@chumber of items thought to be
needed go into this stage of review. This stepas'item to tested skill alignment”
phase. From 10 to 14 persons for each grade ¢evaént area examination are
brought together to review the entire pool of quest The group at each grade
level by content area are comprised of approxirnjaiet third state content area
advising committee members, and two-thirds clasarteachers who are teaching
at the level for which the test is intended. Teaslare selected based on
experience and evidence of their ongoing involveraed commitment at local and
state levels to the content area. The task asthge can be broadly defined as
critical review and analysis of items for accuraggdability, appropriateness for
the students, as well as fit to and representags®for the indicators. This is a
vitally important step as it summates the extereglew of the items by content
experts and field-based personnel. Participamts@anvened in a central location,
the task discussed and detailed, then individual&&lone completing their
critical review and appraisal as called for andcdesd by the instructions form
provided in Attachment A. Once the review of &his is completed (ordinarily a
two day process of participant working individugdlyyme is spent with the group at
a grade level and content area reviewing and dsgogisheir findings. This
“discussion and debriefing” is used to identifytiere are weaknesses in the pool,
coverage, or structure of the configured itemse Gbal at this point is to receive
feedback that guides CETE toward final edits amdestrimming of the pool of
questions. At this stage and based on the reuwelfeedback, it is sometimes the

case that a few (very few) items are newly written.
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6. CETE staff review results from step 5 and firalitems in the pool. Items judged
to be misfits are dropped; item editing suggestemesaccepted when there is
evidence that the input is justified. If gaps average are identified or shortages
result, persons from steps 1 and 3 are asked te gpéecific needed items.
Generally very few items are abandoned as podtlgdi(on the order of two to
three per item pool), and only one or two itemsrageessary to add into the pool.
The pool is framed and defined and is not likelyp¢oadded to or significantly
altered coming out of this stage.

7. Though there has been up to this point consideiaplg and direction from very
diverse vested parties to craft appropriate anilisiei assessment items, this next
step is vitally important and useful. All itemsneimg to this stage and which could
likely appear on an assessment are reviewed fer inisensitivity and
offensiveness by a committee composed of impadtss enembers (note: when
actual testing is completed and before the reandt®fficially sent to schools,
empirical DIF procedures are used to evaluatevimremce of bias). Persons
involved are chosen to represent the largest gthuoitural and racial populations of

students in the state. In addition gender anddigaadvocates become involved.

CETE has conducted the logical review for sengitibias and offensiveness
following two formats. Early on independent parag to 6 persons representing
an impacted class were convened to review itenagh Banel would then set about
reviewing all items. More recently we have comese members of the Kansas
Equity Council. Some years ago, federal resoune@e used to create such a
council to serve as advocates for minority andohisally impacted groups. They
received training and have often been called up@dvise state agencies on issues
and concerns that would arise related to fairnedseguity. The Kansas Equity
Council is used by CETE to carry out the logicaliee for bias, offensiveness and
insensitivity of all Kansas assessments. Addiliomambers to the review panel are
added to represent an impacted group if at the dha@ereview meeting specific

members of the Equity Council are unable to attddsge of the Council has been
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outstanding in the results obtained. Their revidfgrs significant benefits to the
entire development process. Their training makemtespecially able to identify
many problems and issues in the items and stinmaatsrial readied for the
assessments. It is no understatement to condhadi¢hie Equity Council review
strengthens the quality of the assessments andagoeg way to assuring fairness
in the assessments. It is not at all unusualdotd fifteen items in each pool to be

identified as problematic and meriting alteration.

8. Coming out of the Equity Council review and advisstep, CETE prepares items
for large scale pilot testing. Pilot testing isread out in mid to later September
(mandated testing occurs in February and Marcmgusblunteer schools with
students at the grade level above that schedutgddting. Pilot test data are
secured from 200 to 400 students per item. CETialsptems onto forms based
on the content standard indicator and then didggbmultiple pilot forms in a way
such that no school district obtains more than thive-of the item pool and
preferably not more than a quarter. Pilot fornesmepared in a manner to limit
actual pilot testing time to about 35 to 40 minutader power test expectations.
The pilot test booklets sent to a school are rangalistributed to students in each
participating class. Administration of the pilests are carried out by local
administrators or school counselors (and not abessrteachers). At least 20
percent of the schools in the state become invalvgilot testing (a much greater
number at high school grades). Following the d#st period in the schools, there
is also an evaluation using student interviewshtiio general and specific
reactions of students to the exposed questionse@ssf readability, clarity,
familiarity, etc.). Test administrators gage timeet needed to administered the
assessments and specifically monitor the readabilithe assessments. Both
classical item analysis and limited IRT methodswsed to evaluate questions once
data are returned. Based on data, CETE makesesgdjik to an item, and
abandon items whose statistics indicate a problgtatistics are used by CETE and
KSDE to identify items that go onto final forms apalance the forms when more

than one form is being created. Finally, itemstfar final booklets are chosen to
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assure maximum fit to and coverage of the speitificators in correct proportion
to the test specifications set down by KSDE anddbasors for the specific exam.

9. The pilot testing phase results in the “officialaKsas tests. Administration
manuals and scoring guides are finalized, booldetsmaterials are proofread by
two to four separate readers (editing of itemsioomes at this stage), and finally
printed and distributed to all Kansas districtsarly problem is identified with a
specific item from the field during the test admtration or from subsequent post-
testing item analysis or empirical DIF analyses,item is dropped or scoring is
modified before student, school and district repare returned.

M odificationsto the processfor select instruments

Reading: As the reading assessment relies on authengéctamls, that process
begins by CETE working with about a dozen Kandamtians who are commissioned to
find reading selections fitting the content staxddahat are appropriate for the grade of
students being tested in consideration of the stalsd The librarians, nominated by their
schools, are selected to represent the grade rémmgekich an assessment is intended.
The librarians meet once to review their selectimmd ideas and then go off to finalize
their list of nominated pieces and selections. Jtage advising committee is next asked
to review the nominated selections and sign offr@ir appropriateness. Before item
development on passages begins, associated witbetagtion, the Equity panel screens
the selections for their acceptability and offarggestions and direction. Item
development on the surviving passages then follmptocesses detailed above,

including a re-screen of the items by the EquitgdPa

Writing: Readying the writing assessment scoring rubndspompts is a
somewhat-truncated process from that detailed abAwgrade level panel of 4 to 8
Kansas writing instructors were convened on separatasions and worked on preparing

the scoring rubrics and prompts in line with thetests writing curricular standards and
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the KSDE specifications for the writing model (i trait model, etc.). There is
discussion and interaction among participants dtaamnoss grades. Prompts for grade
assessments are drafted during these meetingscipzarts go off with a selection of

their grade level prompts and do limited local piksting of the prompts with classes at
their school/district (a grade above the intendedig). Following their pilot, which
includes scoring of paper, this group then recoaséa finalize prompts given the
students work in response to the emerging pronmptsps 7 and 8 are then followed once
the prompts have been finalized by the panel.

Science Assessment$luch state, indeed national attention, was gieeihe

Kansas Curriculum Standards in Science and therageef the content Standards on
the state’s science assessments. To ready thes@ssessments for spring 2001
administration, starting in late June 2000, itenesercreated by select members of the
item development teams to reflect what were thesidarBoard of Educatiuon rejected
(September 1999) specific science standards amchiogs. This developemnt was
unsponsored by KSDE or the Board, but rather waseckout by the test development
contractor (CETE) using its resources so as t@ipatie and plan for what could occur in
late 2000. As it turned out, a newly confirgurenbBd did revert to the originally
recommended science Standards (January 2001) @asdiénce assessments at grades 7
and 10 were amended to provide for coverage obtiggnal skills without compromising
the original specifications for the science assesssn The shifting, inclusion and
exclusion of science standards at grade 4 had padhon these particular assessments
as originally planned.

Special Education and ELL assessmemfts:some of these tests are drawn from

the general education assessments, just priotdbtpsting special educators review
assessments and make content changes as detenaedtl and appropriate given the
SPED Modified Curriculum Standards. The same autdit step is taken for the Plain
English forms (except two reviews, by testing expat CETE and UCLA, and

separately by Kansas ELL instructors), work reviepand editing items to reduce the
language load of all questions. When an examinasigrepared as a unique assessment,
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that is, it is not directly formed out of the geslexducation assessment, a process as that

described above is followed by appropriate Kanshea based personnel.

The next section begins the technical psychomdtaumentation associated

with the Kansas assessments.
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Differential Item Functioning (DIF) Analyses

When tests are constructed, it is important thsttitems be examined to minimize any
bias, insensitivity or offensiveness toward anydggror ethnic group. Evidence to address these
issues is typically collected using two differeppeoaches: 1) a logical judgmental review of test
items by panels of persons representing impactedageand ethnic groups, and 2) an empirical
analysis of item responses. All science and satialy items were subjected to a logical review
prior to the production of test booklets and fornisie majority of individuals forming the
panels for the logical review of items and pronfptsbias, insensitivity and offensiveness were
class members of the state trained Equity Couse# (iscussion in the prior section). Additions
to the reviewing panels were made if a sufficiamnber of individuals representing a specific
ethnic group was not available on the review daféwee individuals representing a specific
ethnic group was set as the minimum representatioaddition to females as a historically
affected gender group, participants were includegpresent African-Americans, Asian-
Americans, Hispanics and Native Americans, andbdisaconditions as historically impacted
groups. All panels were convened in a centraltlona The procedure had the participants
conduct individual reviews of each item in scieaod social studies after which there was entire
group discussion and comment. Deletion of speo#acling selections, prompts and items and
revisions of items ocurred following the recommerates of the review panel.

When test items are actually taken by studenty, ¢ha function differently for ethnic
and gender groups. One of the reasons for diffeleninctioning is bias where an item can
favor a specific group not because of their acadeilities but because of their cultural or
gender experiences. There are also other rivahegpibns as to why an item can differentially
function such as district curriculum differenceslamintended multidimensional rather than a
single dimensional construct measured by a test.

Thus in addition to the logical reviews of teshiis during the test development process,
empirical studies of ethnic and gender DIF are irtgpd to help minimize the possibility that
one group of test takers is being disadvantagedivantaged due to characteristics of test items
other than the intended content knowledge or skills analyses identify items that have
meaningful performance differences between specsiggroups after matching on ability (or
total test scores). Theoretically, if studentswo tomparison groups are matched across the
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ability continuum, but differences still show upan item's correct response rates, then there
may be factors, extraneous to the construct meastivat caused performance differences.
Hence, the item may be potentially biased.

With regard to studies of test item bias or défdral item functioning (DIF), there is
currently no single industry standard for condugtimese studies in terms of either methodology
or criteria used for making decisions. The literatcontains several proposed procedures, each
different in the way they statistically handle itelata and the indices they produce as criteria for
identifying DIF items.

Unfortunately, while there is some consistencyssiprocedures in identifying DIF
items, this consistency is far from resulting i J&ercent agreement. As with any statistical
procedure, one can expect a few extreme indicesstdt due to sampling fluctuations for the
sample data used. Thus, a few items in any anatyigist be identified as exhibiting DIF in one
sample whereas in another sample of data, theydnmatl Additionally, our experience has
found that procedures for identifying DIF may beeegensitive to different
curriculum/instructional approaches that coulduafice performance given the content of an
item. This effect is particularly important in Kasswhere ethnic groups involved in the DIF
analyses are largely congregated in a few distietsthen would typically be compared to a

random sample of white test takers across theeesitite.

PROCEDURES

Samples. Taking the above into account, the DIF analysie@dures and criteria put in
place emphasized curriculum matching as a basiméiing decisions and recommendations.
Analyses were conducted using racial/ethnic (Agiarericans, African Americans, Hispanic
Americans, and Native Americans) and gender granpissamples of whites from only schools
that had minority groups.

For the spring assessments, adopting the natiedaldl mandate, students could choose
to identify themselves as belonging to one or ntba@ one ethnic/racial group. Nevertheless, in
Kansas, students who identified themselves as gelgrio only one ethnic group defined most
ethnic groups in the DIF analyses. For Native Aosets, because in most cases the number of
students belonging to only this group is relatidely (sometimes in the fifties), two DIF

samples were used. One sample consisted of exangioexels when students also considered

Technical Manual 2001-19



themselves as whites. This group is referred ftdave American Doubletons throughout this
report. Another sample with smaller size consistetthose examinees who indicated that they
belong to the Native American group only. This grasireferred to as Native American
Singletons in this paper. This second group, atthamall, was compared against whites to
supplement the findings for the first group. Fa #thnic comparisons, the base or reference
group was whites and the focal group was one ofivieeninority groups mentioned above. In
addition to these analyses, differential item peniance analyses were made between females
and males using examinee responses by each tesfrfum the entire state. For the gender
comparison, the reference group was the male gutile the focal group was female. Only
student responses with at least 90% of the tehated were used in these analyses. The
numbers of students in each gender and ethnic greegh in the DIF analyses are given in
Tables 2 through 4 and 5 through 7.

Items. The science items and social studies items fritennate test forms at all grade
levels were analyzed for DIF. In science, eacmfat grades 4, 7 and 10 had 57, 66, and 70
items, respectively. In social study, each forrgratles 6, 8 and 11 had 60 items. All the items
were in the multiple-choice format and thus wermed dichotomously. Prior to conducting the
DIF analyses, item analyses were completed andidasias to the adequacy of items made. In
the end, two items in each of the grade 4 sciemcad and two items in form 72 and one item in
form 81 at grade 6 and one item in form 60 at gé&dere dropped as poorly functioning items.

Statistical M ethods. The main procedure used was the Mantel-Haenbki#e) (

technique. The dichotomous MH procedure was emgléy@analyze the single correct multiple-
choice items. The analyses were carried out abtiaktest level. The criteria used in these
analyses were chi-squared extreme area probabildess than 0.001 and absolute ETS delta
values greater than 1.5. ltems with negative deltaes were seen to disadvantage the focal

group while positive values advantaged this graupomparison to the reference group.

RESULTS

A sample output for a science DIF analysis at glgderm 14 is given in Table 1. Ten
items were deleted arbitrarily for space conseovatirom the DELTA_E column of Table 1,
item 4 appeared to show DIF for the female versale rmomparison. Chi-squared extreme area

probability for this item was less than 0.001. Tikesn seemed to disadvantage females.
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Tables 2 through 4 gives a summary of sciencesittamgged by the Mantel-Haenszel
procedure for each DIF comparison by form at ed¢heothree grade levels for science and
social studies, respectively. Table 2 shows thagrh was flagged at grade 4 with negative DIF.
The item was flagged for the gender DIF comparis®able 3 showed 1 flagged item at grade 7,
which was positive DIF for the gender comparisdrable 4 showed 2 flagged items at grade 10.
Both were flagged showing negative DIF. One wagdgéal for gender comparisons while the
other for ethnic comparisons.

Tables 5 through 7 summarize these DIF resultsdoral studies items at grade levels 6,
8 and 11. Table 5 shows that 4 items were flaggedsale 6, all but one of which exhitbited
negative DIF. All items were flagged for ethnic qumsons. Table 6 shows 9 flagged items at
grade 8. All of them were flagged for ethnic comgams. Two of them showed positive DIF
while all others exhibited negative DIF. Six outtlebse nine items were flagged for the
comparisons between Asians and White. Table 7 sifoflagged items at grade 11, in which 4

items had positive DIF and 3 had negative DIF.bAit one were flagged for ethnic comparisons.

DIF SUMMARY

Fewer items were found to exhibit DIF for scietitan for social studies. If items were
to be dropped, this may have consequences on wdstkpecification cells the items reside in
and may have implications on the equating work tbiédws. A logical follow-up of these DIF
analyses was a review by impacted groups who canwearsome lingering questions of practical

importance of these highlighted items.
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Table 1. Example DIF output for Science

MANTEL- HAENSZEL DI F ANALYSI S FOR 2001 science grade 4 Kansas gender dif form 14 (mal e=2, femnal e=1)

NUMBER OF I TEMS = 57 & CHK = . 000

| TEM P-2 PB- 2 P-1 PB-1 P-2+1 PB-2+1 CH -1 APLHA-1 DELTA-I CH -E APLHA-E DELTA-E
1 00 .00 00 00 00 00 .00 00 00 00 00 00
2 66 .35 66 32 66 33 . 56 94 15 37 95 12
3 66 .16 73 17 .70 16 14.08 .74 72 13.51 .74 .70
4 74 .37 60 40 . 66 39 62. 68 1.97 -1.59 66. 67 1.99 -1.61
5 81 .33 80 33 80 33 01 1.01 .03 11 1.04 -.09
6 71 .41 65 39 68 40 7.20 1.26 -.55 8.14 1.28 -.57
7 80 . 36 80 .30 80 33 06 1.03 -.07 07 1.03 -.07
8 47 .31 44 .32 46 31 .44 1. 06 -.13 63 1.07 -.15
9 75 .44 72 .44 74 44 1.39 1.12 -. 27 1.34 1.11 -.26
10 75 38 .76 30 75 34 1.23 90 25 .99 91 22
11 35 25 . 36 28 35 27 3.13 87 34 2.11 89 27
12 69 53 . 67 47 68 50 .05 1.03 -.06 .22 1.05 -.11
13 32 26 .35 31 34 28 8.76 78 58 7.64 80 53
14 89 42 92 39 90 40 6. 37 70 85 5.62 72 79
15 80 41 85 39 83 40 17. 66 63 1. 07 17.55 64 1.05
16 75 47 .75 44 75 .45 .45 93 16 39 94 15
17 80 33 .83 27 81 30 5.21 .79 54 5.23 . 80 53
18 74 44 .74 46 74 45 2.37 . 86 35 2.05 87 32
19 74 37 76 34 75 36 1.51 89 27 1.25 90 24
20 91 37 .92 32 91 35 2.37 .79 54 2.41 80 53
21 53 31 .56 29 54 30 6.57 .82 47 5.34 84 42
22 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
23 .76 .33 . 66 .37 .71 .35 31.59 1.63 -1.15 32.58 1.63 -1.15
24 84 40 84 36 . 84 38 01 99 03 00 1.01 -.03
25 . 67 .29 . 67 .22 . 67 .25 .00 .99 .02 .00 1.00 01
26 .62 .30 .53 .30 .58 .30 19. 33 1.41 -.81 20. 58 1.42 -.82
27 90 43 90 41 90 .42 .10 95 13 00 98 04
28 80 37 76 36 78 .37 9.50 1.34 -.69 9. 60 1.34 -.69
29 78 48 78 43 .78 .45 07 97 07 .09 97 08
30 48 30 .53 31 .50 30 12. 23 .76 64 11.16 78 59
41 78 45 .80 41 .79 43 6. 24 .78 60 5.91 .79 57
42 74 44 .75 39 .75 41 1. 60 .89 28 1.68 . 89 .29
43 84 33 .81 35 . 82 34 3.31 1.21 -.45 3.58 1.22 -.46
44 77 44 .74 38 .76 41 4.03 1.21 -.45 3.27 1.18 -.40
45 59 42 .56 38 .58 40 1.24 1.10 -.22 1.18 1.09 -.21
46 66 44 . 64 45 65 45 03 1.02 -.04 08 1.03 -.06
47 87 30 87 .22 87 26 02 1.02 -.05 10 1.04 -.09
48 44 17 41 .14 .43 15 1.15 1.09 -.20 1.20 1.09 -.20
49 49 32 48 34 .48 .33 10 97 07 00 1.00 01
50 54 41 53 41 53 .41 30 95 11 13 97 08
51 65 48 65 48 65 .48 62 93 17 70 93 18
52 90 51 92 38 91 45 2.69 77 61 2.66 78 58
53 80 47 82 44 81 46 5. 60 77 60 6. 47 76 63
54 50 27 50 27 50 .27 03 98 04 00 1.00 00
55 80 49 80 48 80 .48 .76 91 23 81 91 23
56 46 28 40 33 43 .30 6.31 1.22 -. 47 8.24 1.25 -.52
57 65 34 65 30 65 .32 22 96 10 26 96 10

** SUMVARY DATA **

MEAN SD CASES KR-20
GROUP- 2 38. 357 8. 892 1490. . 883
GROUP- 1 37.833 8. 498 1577. . 869
TOTAL 38. 088 8.695  3067. . 876
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Table 2. Summary of differentially functioningnte for Grade 4 Science forms

DIF Group
Form Reference N Focal n DIF items n
14 Male 1490Female 157NP1I4 - 0 + 1
White 1838Asians 290
Blacks 1001
Hispanics 881
Natives Dn 558
Natives Sn 209
0 + 0
23 Male 1517Female 1553 0 +; 0
White 1787Asians 286
Blacks 1033
Hispanics 884
Natives Dn 549
Natives Sn 209
0 + 0
0 + 1
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Table 3. Summary of differentially functioning iterfor Grade 7 Science forms

DIF Group
Form Reference N Focal n DIF items n
37 Male 1562Female 163 NP2I12 + 1 +
White 1981Asians 324
Blacks 854
Hispanics 851
Natives Dn 780
Natives Sn 151
0 + 0
43 Male 1525Female 1664 0 + 0
White 1891Asians 317
Blacks 835
Hispanics 848
Natives Dn 750
Natives Sn 136
0 + 0
1 +; 0
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Table 4. Summary of differentially functioning iterfor Grade 10 Science forms

DIF Group
Form Reference n Focal n DIF items
56 Male 1539Female 1591 0
White 1576Asians 306
Blacks 785
Hispanics 757
Natives Dn 462
Natives Sn 131
0 0
68 Male 1451Female 161MNP3I22 - 0 1
White 1660Asians 32NP1I1 -
Blacks 759
Hispanics 756
Natives Dn 437
Natives Sn 123
0 1
0 2
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Table 5. Summary of differentially functioning iterfor Grade 6 Socail study forms

DIF Group
Form Reference n Focal n DIF items
72 Male 1597Female 1613
White 2043Asians 339 NP1lI12- NP2I2- NP3I2 +
Blacks 975
Hispanics 890
Natives Dn 712
Natives Sn 169
81 Male 1534Female 1619
White 1951Asians 278
Blacks 939 NP3I1 -
Hispanics 854
Natives Dn 724
Natives Sn 174
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Table 6. Summary of differentially functioningnte for Grade 8 Social study forms

DIF Group
Form Reference n Focal n DIF items
60 Male 1573Female 1608 0
White 1794Asians 30INP1I2 - NP2I1- NP3I2-
Blacks 865
Hispanics 819
Natives Dn 562
Natives Sn 11ANP1I1 -
0
94 Male 1559Female 1621 0
White 1891Asians 27MNP3I2 - NP316 - NP3I9 +
Blacks 844NP3I114 +
Hispanics 87AMP1I1 -
Natives Dn 589
Natives Sn 121
2
2

a: This item has ETS delta value that equals 10, h6t chi-squared extreme area probability (p)
far less than0.001 (p=1.13799E-08).
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Table 7. Summary of differentially functioningnts for Grade 11 Social study forms

DIF Group
Form Reference n Focal n DIF items
28 Male 1404Female 1453 0
White 1363Asians 285NP3I15 +
Blacks 640NP2111 - NP3I1 -
Hispanics 585
Natives Dn 347
Natives Sn 98
1
39 Male 1403Female 143NP2I14 + 1
White 1308Asians 28MP1I6 - NP2I15 +
Blacks 629NP3I16 +
Hispanics 544
Natives Dn 347
Natives Sn 105
2

Technical Manual

2001-28



IMPACTED GROUP RECOMMENDATION

Dropping an item based solely on statistical figdi is ill advised and is a practice that
should be avoided. Statistical reasons for dropfieérgs may not necessarily mean these items
were biased against the impacted groups. There eigt reasons totally unrelated to item bias.
Therefore, items that exhibited negative DIF wenaawed by Equity panel members of the
specific impacted group. These groups explored thbge items exhibited negative DIF,
whether or not these items appeared to be actoiabed, and whether or not any of the items
should be dropped or revised. Table 8 summarizesetommendations given by the impacted
groups review panel with respect to the negatifhgtioning items in science and social
studies.

Based on these recommendations, no items wer@ellaguring scoring on the Science
tests and a total of four items were dropped andcared on the Social Studies test forms, one
item at grade 6, two items at grade 8 and one d@egnade 11. Revised items of comparable
specifications, difficulty, and response time woh#&lused to replace these items so that equating
relationships between forms derived under cer@shgpecifications and length considerations
may still apply.

CONCLUSION

Statistical analyses of the items across gendegrauial groups identified several items
that were differentially functioning. Because stitial reasons alone were not sufficient for
definitive identification of biased items, a groofpspecial reviewers from each of the impacted
groups were invited to review, critique, and mageommendations regarding the negatively
functioning items. The group recommended droppifeya(4) of the Social Studies items

identified as negative DIF items. Negatively funaoing items were dropped as recommended.
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Table 8. Recommendations made by impacted groupegatively functioning items

Subject Grade Form Part Item Impacted Group Recommendations
Science 4 14 1 4 Female retain item
23
7 37 2 12 Female retain item
43
10 56
68 3 22  Female retain item
68 1 1 Asians retain item
Social Study 6 72 1 2  Asians Drop item
72 2 2 Asians retain item
72 3 2 Asians retain item
81 3 1 Blacks retain item
8 60 1 2 Asians retain item
60 2 1 Asians retain item
60 3 2 Asians retain item
60 1 1 Natives Sn retain item
94 3 2 Asians drop item
94 3 6 Asians retain item
94 3 9 Asians retain item
94 3 14  Blacks retain item
94 1 1 Hispanics drop item
11 28 3 15 Asians retain item
28 2 11 Blacks retain item
28 3 1 Blacks drop item
39 2 14 Female retain item
39 1 6 Asians retain item
39 2 15 Asians retain item
39 3 6 Blacks retain item
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Test Equating

An important property of test equating is equKylen and Brennan, 1995; Lord, 1980).
Simply put, this property requires that it shoudéomatter of indifference to examinees at every
ability level whether they have to respond to fofrar form Y of the test. Two other important
properties are symmetry and same test specificafi®olen and Brennan, 1995). A prior section
described procedures used to establish equivast# based on specifications. Without these
three properties or assumptions, a test form caommashid to be satisfactorily equated, in the
sense of the term, even if sophisticated methode wsed.

With newly developed Kansas assessments in scartsocial studies, scores from
parallel test forms administered to different gremgeded to be equated to ensure equitability of
scores to every examinee. This section summalieeddscription of test forms, the design and
the methods used, the decision taken, and discisste=ss in equating multiple forms of the
Kansas Assessments. The main purpose of equatimtpvesnsure equity to examinees at every
ability level in the state of Kansas. Another pupoand an important byproduct, of this
equating was a common metric for expressing edeimkaminee scores.

For adequacy of an equating design, sufficientigdavork on test development was
needed to ensure that test forms were classicatbllpl. Good and defensible test development
practices that ensure the same number of itemsdnferm with the same test specifications
had to be followed every step of the test develagmeocess. Data gathering procedures, that
inform test item review and accurately describmifgoperties for proper assembly of test
forms, are also crucial.

PROCEDURES

Test Forms Preparation. As a result of pilot testing in the Fall seme&@00, two

parallel forms in science were developed at thradeglevels; fourth, seventh, and tenth. The
pilot testing design sampled from volunteering Kemnschools exposing not more than 25% of
the item pool at any site. On the order of 20050 8tudent responses per item were captured for
the pilot analyses. Using classic indices of diffiy and discrimination, poorly performing

items were, for the most part, abandoned. Any iegopaooorly functioning item retained was

done so based on a judgment that the item was@o@mate (valid) measure of important
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content, but students were performing poorly onitdra due to lack of instructional opportunity
to learn the content.

In science, two independent forms (no common itemese developed with similar
number of items between forms representing eactdatd, benchmark, and indicator
combination as dictated by the percentages agneen by KSDE. Items were randomly
assigned to forms, then forms adjusted to asswaguade/proportionate indicator sampling. The
numbers of items for the fourth, seventh, and tgntéldes were 55, 66, and 70, respectively. All
items in science were multiple-choice in format.

In social studies, the same procedure was useeMelop two independent forms (no
common items). Due to printing errors, item anedyr differential item functioning analyses,
the two forms for social studies ended up withtglygdifferent total number of items between
forms. For example, the number of items for thxéhsieighth, and eleventh grade were 57, 59,
and 59, respectively for one form, but 59, 58, @drespectively, for another form.

Equating Design. The data collection method for the equating vii@sRandom Groups

design. The design was implemented by spiralingdifferent forms at each grade level in both
science and social studies during test administrati Kansas classrooms. With approximately
30,000 — 32,000 regular education students takiadest at each grade level, about 15000 -
16000 students took each of the two test formss Tépresents a number that is more than
adequate for a random groups equating.

Table 9 shows the percentages of students takieghate forms of the science and social
studies assessments across schools in KansasieRaalties in Table 9, percentages of students
taking each form were obtained for each schoolthase percentages were summarized into
means and standard deviations. In addition, thle fadovides percentages of students taking
each form by gender, race, and educational claasibns. At every grade level, percentages
based on demographic information supports the etpnee of groups obtained through this data
collection design. In other word, data in Tabldr®rsgly suggest the equivalence of the groups

responding to each form, at all grades, for eastetecontent area.

Statistical Procedures. Both classical and IRT test equating were exachiier the

classical equating, linear and equi-percentile wathwere investigated. For the IRT test
equating, the IRT observed score equating wasesluéiach form was separately calibrated

under the 3-parameter model in science and sdaidies and observed score frequency
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distributions were obtained by summing the compduindmial (or multinomial) distribution
across all values of theta. Then, the equi-pereemtethod of equating was used on the obtained
observed score frequency distributions.

In both science and social studies, examinee segssequated at the process skills
(knowledge and process for science, knowledge pplication for social studies) and the total

score level and expressed in the percent correttane

Equating Criteria. Because both classical and IRT test equating exmeined,

comparisons between several competing methodspesseble. These equating methods had to
be reviewed and deliberate decisions had to be mst® which method produced the most
reasonable conversion for students in the stalk@an$as. To assist in selecting the best equating
conversion, the following criteria in the ordettdid were used.

1. Fidelity to the equated data

An equating conversion that provided the closept@pmation to the base form
distributional moments gave the best score transtion. When there were no
difference in form difficulty, the distributional @ments of the equated scores would
approximate those of the base form.

2. Minimal impact across score levels for the majootyhe data

In the random groups' design, examinee groupssaugreed equal in ability. Thus,
the mean difference between base and to-be-eqfated gives a reasonable
indication of the direction and magnitude of tramsfation from non-equated scores.
If the mean difference is negative in value wheselscores are subtracted from raw
to-be-equated scores, then the to-be-equated Bomuoie difficult and should be
converted to higher scores at the majority of teespoints. The opposite holds if
the value is positive. If the magnitude of the mddference between raw scores on
these forms is small, equating methods that suggdgtal conversions may not be
justified by this difference in form to form diffidty.

3. Parsimony

When two equating conversions were similar to edbbr, the simpler conversion
was used. The standard error for the equi-pereeatjlating at each score level was
used to judge the degree of similarity between ggga&onversions.

4. Smoothed distributional properties

An equating conversion that provided fewer gapgb@top or bottom of the percent
correct scale was chosen.

These criteria were used simultaneously, favoriegheds meeting all or most criteria.
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Table 9. Percentages of Students in KansasoBchaking Alternate Forms

N of Statistics Gender Race Education
Subject Grade schools Form M SD Female Male White Minority Regular  Sped
Science 4 892 14 49.86.5 51.2 48.8 74.5 255 89.9 10.1
23 50.2 6.5 51.1 48.9 74.7 25.3 89.2 10.8
All 51.2 48.8 74.6 25.4 89.6 10.4
7 508 37 50.7 6.1 51.2 48.8 74.3 25.7 89.1 10.9
43 493 6.1 50.5 49.5 75.0 25.0 90.4 9.6
All 50.9 49.1 74.7 25.3 89.7 10.3
10 387 56 50.3 4.7 51.7 48.3 79.1 20.9 92.0 8.0
68 49.8 4.7 50.9 49.1 78.7 21.3 91.2 8.8
All 51.3 48.7 78.9 21.1 91.6 8.4
Social 6 658 72 502 7.4 515 48.5 74.3 25.7 89.4 10.6
Study
81 499 7.4 515 48.5 74.7 25.3 89.7 10.3
All 515 48.5 74.5 255 89.6 10.4
8 509 94 505 6.3 51.2 48.8 76.0 24.0 99.9 10.1
60 495 6.3 51.0 49.0 76.3 23.7 90.1 9.9
All 51.1 48.9 76.1 23.9 90.0 10.0
11 384 28 49.8 6.7 50.6 49.4 81.6 18.4 93.2 6.8
39 502 6.7 50.4 49.6 81.6 18.4 92.6 7.4
All 50.5 49.5 81.6 18.4 92.9 7.1
RESULTS

Table 10 shows a descriptive summary of the egqga@mples obtained in science. The

bolded numbers in the table describe the charatiteriof the base form at each grade level. For

science, the two test forms were comparable at gaade level (i.e., each had the same number

of items, etc.), thus the selection of which fooruse as the base form was arbitrary. Table 10

also shows that all the scales had sufficientbéitg for equating purposes. In addition, these

reliability measures were not different from onarido the other.

Table 10. Descriptive Statistics for Equating Saesgdbr
Science Assessments by Test Form and Grade Level

Knowledge Process Total
Grade Form N N M SD Rxx' n M SD Rxx' n SD Rxx'
4 14 14389 20 1337 338 070 35 2509 573 083 55 38.46 857 0.87
23 14520 20 14.34 3.32 0.71 35 2425 6.00 0.83 55 3858 8.80 0.88
7 37 14687 32 1987 546 080 34 20.72 6.04 0.82 66 40.60 10.87 0.89
43 14904 32 1854544 0.78 34 20.38 553 0.78 66 38.93 10.32 0.88
10 56 14481 49 2430 740 082 21 1282 397 074 70 37.12 10.66 0.88
68 14349 49 26.037.36 0.81 21 11.97 4.04 075 70 37.99 10.72 0.87
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Table 11 shows a descriptive summary of the equatmples in social studies. Again,
bolded numbers in the table describe charactesisfithe base forms. Because the final social
studies forms had different numbers of scored it¢hesforms selected as the base forms were
those having the greater number of items. Whigeaghplication subscale of form 72 in grade 6
had a reliability estimate of .63, the Total sdzdel a reliability estimate of .83. Since most & th
other subscales had reliability indices in the .04 low .80s, equating at the process skill level

did not appear objectionable.

Table 11. Descriptive Statistics for Equating Saesgbr
Social Study Assessments by Test Form and Gradel Lev
Knowledge Application Total

Grade Form N n M SD Rxx' n M SD Rxx' n M SD Rxx'
6 72 1498435 20.404 5.354 0.77 22 13.011 3.295 0.63 57 33.414 8.014 0.83
81 14937 35 21.033 5600 079 24 13552 3999 0.71 59 34585 8941 0.86
8 60 14882 27 15603 4.368 0.74 32 20552 5583 0.81 59 36.155 9.348 0.88
94 15083 27  15.848 4.518 0.75 31 19.744 5.426 0.80 58 35.593 9.331 0.87
11 28 1354623  12.203 3.885 0.69 36 22.279 6.355 0.83 59 34.482 9.584 0.88
39 13404 24 12371 3939 069 36 23701 6.939 087 60 36.072 10.218 0.89

An example of selected parts of an equating ougpgiven in Table 12 for the science
forms at grade 7. The base form for this equasrigim 37, the form to be equated is form 43,
and the scale to be equated is the science preubssale with 34 item#n exercising the
criteria listed in the previous paragraphs, the fooments of the equated scores from several
competing methods were compared to that of the foase Although moments from IRT
observed scores are not typically computed, the emdsrfor this method was also calculated to
facilitate comparison. Table 12 shows that thedirend equi-percentile equating appeared to
give equated scores with the closest approximatighe first two moments of the base form
distribution The IRT observed scores equating provided thetfiree moments most dissimilar
to that of the base distribution while linear equgprovided last moments most dissimilar to

that of the base distribution.
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Table 12. Moments of the Equated Form 43
by Equating Method

Test Form Met hod nmean S.D Skewness Kurtosis

A d Form 7F37P n= 14687; New Form 7F43P n= 14904;
Raw Scor es

7F37P  20.7224 6. 0426 -0.3084 2.3631
7F43P  20.3831 5. 5260 -0.2795 2.5306
7F43P equated to 7F37P
unsmoo  20. 7250 6.0311 -0.3092 2. 3561
s=0.01 20.7220 6.0391 -0. 3100 2. 3609
s=0.05 20.7219 6.0382 -0. 3107 2. 3652
s=0.10 20.7222 6. 0354 -0. 3115 2.3728
s=0.20 20.7226 6.0308 -0.3125 2.3847
s=0.30 20.7229 6.0274 -0. 3132 2.3937
s=0.50 20.7232 6.0221 -0.3139 2. 4078
s=0.75 20.7234 6.0170 -0.3144 2.4216
s=1.00 20.7234 6.0128 -0.3146 2. 4330
l'inear 20.7224 6. 0426 -0.2795 2.5306
irt obs 20.7895 5.9723 -0. 2785 2. 3809

Based on the plots in Figure 1, the equi-percestiigating method appears to provide
reasonable conversions at all score levels aneipiteferred method. The linear procedure
appears to be the least preferred.

Table 13 shows related conversion tables for afi@eting methods. It appeared that
most conversions showed reasonable progressiajquated scores at the top of the raw score
scale except the linear equating method. Tablédhdws the same conversion table when
transformed onto the percent correct metric. Ia gfl@rcent correct metric, the difference in
distributional smoothness, at the top of the sdaéyeen methods was also minimal. Given the
multiple criteria considered, it appeared thatithemoothed equ-percentile method gave the

most parsimonious yet reasonable conversion.
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Table 13. Conversion Table for Competing Methods
Raw IRT Obs unsmoo S=0.01s=0.05 s=0.10 s=0.20 s=0.30 s=0.50 s=0.75 s=1.00 linear frequency

0 -0.2004 -0.036 -0.041 -0.043 -0.043 -0.044 -0.045 -0.046 -0.048 -0.05 -1.566

1 0.7708 0.892 0.878 0.871 0.87 0.869 0.866 0.861 0.856 0.851 -0.473 0
2 1.7394 1.82 1797 1785 1.784 1.781 1.777 1769 1.759 1.751 0.621 2
3 27053 2.747 2.716 2.699 2.698 2.694 2.688 2.676 2.663 2.652 1.714 2
4 3.6689 3.675 3.635 3.614 3.611 3.606 3.599 3.584 3.567 3.552 2.808 8
5 4.6306 4.603 4.554 4528 4.525 4519 4509 4491 4.47 4.452 3.901 19
6 5591 5531 5473 5442 5438 5431 542 5399 5374 5.353 4.995 113
7 6.5517 6.459 6.402 6.374 6.371 6.363 6.35 6.325 6.297 6.271 6.088 113
8 7515 7.396 7.375 7.395 7.397 7.389 7.378 7.358 7.336 7.317 7.182 206
9 8.4765 8.406 8.396 8.423 8.425 8.416 8.407 8.392 8.376 8.364 8.275 0
10 9.4492 9.512 9.464 9.461 9.455 09.445 9.438 9.427 9.419 9.412 9.369 266
11 10.4447 10.509 10.517 10.499 10.487 10.476 10.471 10.466 10.464 10.463 10.462 315
12 11.4698 11.601 11.557 11.533 11.518 11.509 11.507 11.509 11.514 11.519 11.556 375
13 12.5299 12.572 12.562 12.561 12.55 12.548 12.551 12.559 12.571 12.582 12.649 431
14 13.6275 13.584 13.586 13.593 13.59 13.597 13.605 13.621 13.638 13.654 13.743 561
15 14.7562 14.665 14.647 14.639 14.646 14.662 14.675 14.697 14.72 14.739 14.836 589
16 15.893 15.71 15.702 15.704 15.722 15.748 15.766 15.792 15.818 15.838 15.93 652
17 17.0238 16.774 16.782 16.801 16.829 16.86 16.88 16.908 16.933 16.952 17.023 769
18 18.1546 17.926 17.919 17.941 17.971 18.002 18.02 18.044 18.065 18.08 18.117 847
19 19.303 19.094 19.102 19.124 19.146 19.168 19.181 19.197 19.21 19.219 19.21 937
20 20.4767 20.344 20.337 20.337 20.342 20.349 20.353 20.358 20.361 20.362 20.303 956
21 21.6449 21.572 21.563 21.548 21.536 21.527 21.522 21.515 21.507 21.501 21.397 0
22 22.7742 22.744 22.744 22.725 22.704 22.684 22.672 22.655 22.639 22.625 22.49 995
23 23.8595 23.866 23.862 23.851 23.831 23.808 23.792 23.769 23.747 23.73 23.584 1045
24 24.9148 24.921 24.923 24.926 24.914 24.892 24.875 24.851 24.828 24.81 24.677 994
25 25.9534 25.957 25.956 25.962 25.954 25.937 25.923 25.901 25.881 25.864 25.771 971
26 26.9767 26.961 26.966 26.966 26.96 26.948 26.938 26.922 26.907 26.894 26.864 901
27 27.9774 27.959 27.956 27.939 27.935 27.929 27.925 27917 27.91 27.903 27.958 763
28 28.9492 28.901 28.891 28.883 28.885 28.889 28.89 28.893 28.895 28.897 29.051 674
29 29.8902 29.753 29.783 29.809 29.82 29.833 29.842 29.856 29.869 29.881 30.145 522
30 30.7977 30.699 30.715 30.736 30.751 30.772 30.787 30.812 30.837 30.858 31.238 373
31 31.6625 31.653 31.68 31.669 31.681 31.708 31.731 31.767 31.803 31.834 32.332 263
32 324779 32.466 32.507 32.496 32.504 32.523 32.538 32.564 32.588 32.609 33.425 219
33 33.3715 33.28 33.304 33.298 33.302 33.314 33.323 33.338 33.353 33.366 34.519 21
34 34.2734 34.093 34.101 34.099 34.101 34.105 34.108 34.113 34.118 34.122 35.612 2

EQUATING DECISIONS

Each of the nine equating analyses in sciencelandine equatings in social studies was
performed and subjected to the criteria previolistgd. The selected equating for each scale in
social studies and science is summarized in tloisoseof the report. For all scales, a zero on the

raw score scale converts to zero regardless oftieguaethod used. In addition, equated scores
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that were negative in value were set to the mininsaore of zero. For student reports, the top

equated scores were set to the top scores on sleefdran. For building reports, because mean

scores rarely consist of perfect scores from allents, the top equated scores were used as is,

without setting them to the top scores on the li@se. Furthermore, setting top scores at the

building level may change the moments of the egluditributions.

Table 14. Conversion Table for Competing Methodgressed in Percent Correct Metric

Raw IRT Obs unsmoo s=0.01 S=0.05 s=0.10 s=0.20 s=0.30 s=0.50.75%= s=1.00 linear
0 -0.59 -0.11  -0.12 -0.13 -0.13 -0.13 -0.13 -0.14 -0.14 -0.15 -4.61
1 2.27 2.62 2.58 2.56 2.56 2.56 2.55 2.53 2.52 2.50 -1.39
2 5.12 5.35 5.29 5.25 5.25 5.24 5.23 5.20 5.17 5.15 1.83
3 7.96 8.08 7.99 7.94 7.94 7.92 7.91 7.87 7.83 7.80 5.04
4 10.79 10.81 10.69 10.63 10.62 10.61 10.59 10.54 10.49 10.45 8.26
5 13.62 1354 13.39 13.32 13.31 1329 13.26 13.21 13.15 13.09 11.47
6 16.44 16.27 16.10 16.01 1599 1597 1594 1588 15.81 15.74 14.69
7 19.27 19.00 18.83 18.75 18.74 18.71 18.68 18.60 18.52 18.44 17.91
8 2210 21.75 2169 21.75 21.76 21.73 21.70 21.64 2158 2152 21.12
9 2493 24.72 2469 2477 2478 2475 2473 2468 2464 2460 24.34
10 27.79 2798 2784 2783 2781 2778 2776 27.73 27.70 27.68 27.56
11 30.72 3091 30.93 30.88 30.84 3081 3080 30.78 30.78 30.77 30.77
12 33.73 3412 3399 3392 3388 3385 33.84 33.85 33.86 33.88 33.99
13 36.85 36.98 36.95 36.94 3691 3691 3691 36.94 36.97 37.01 37.20
14 40.08 3995 39.96 39.98 39.97 39.99 40.01 40.06 40.11 40.16 40.42
15 43.40 43.13 43.08 43.06 43.08 43.12 43.16 43.23 43.29 43.35 43.64
16 46.74 46.21 46.18 46.19 46.24 46.32 46.37 46.45 46.52 46.58 46.85
17 50.07 49.34 49.36 49.41 4950 49,59 4965 49.73 49.80 49.86 50.07
18 53.40 5272 5270 5277 5286 5295 53.00 53.07 53.13 53.18 53.29
19 56.77 56.16 56.18 56.25 56.31 56.38 56.41 56.46 56.50 56.53 56.50
20 60.23 59.84 59.81 5981 5983 59.85 59.86 59.88 59.89 59.89 59.71
21 63.66 63.45 63.42 63.38 63.34 63.31 63.30 6328 63.26 63.24 62.93
22 66.98 66.89 66.89 66.84 66.78 66.72 66.68 66.63 66.59 66.54 66.15
23 70.18 70.19 70.18 70.15 70.09 70.02 69.98 69.91 69.84 69.79 69.36
24 73.28 73.30 7330 73.31 73.28 73.21 73.16 73.09 73.02 7297 7258
25 76.33 76.34 76.34 76.36 76.34 76.29 76.24 76.18 76.12 76.07 75.80
26 79.34 7930 79.31 79.31 79.29 79.26 79.23 79.18 79.14 79.10 79.01
27 82.29 8223 8222 8217 8216 8214 8213 82.11 82.09 82.07 82.23
28 85.14 85.00 84.97 8495 8496 8497 8497 8498 8499 84.99 85.44
29 8791 8751 87.60 87.67 87.71 87.74 87.77 8781 87.85 87.89 88.66
30 90.58 90.29 90.34 90.40 90.44 90.51 90.55 90.62 90.70 90.76 91.88
31 93.13 93.10 93.18 93.14 93.18 93.26 93.33 93.43 9354 93.63 95.09
32 9552 9549 9561 9558 9560 95.66 95.70 95.78 9585 9591 98.31
33 98.15 97.88 9795 9794 9795 97.98 98.01 98.05 98.10 98.14 101.53
34 100.80 100.27 100.30 100.29 100.30 100.31 100.32 100.33 100.35 100.36 104.74
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Table 15 shows the type of equating decisions té&kescience. Except for the linear
method, all methods required the use of conversibles. These conversion tables are not
provided here to conserve space. After compariagéveral methods, a smoothed equi-
percentile equating method was chosen for six@etuatings. The unsmoothed equi-percentile
equating method was chosen three times. Convetalbes related to these methods were saved

and used for the equating subroutines implememtethé 2001 assessment year.

Table 15. Summary of Equating Decisions for Science

Form Equating
Grade Base Equated Scale Decision
4 14 23 Knowledge Unsmoothed Equipercentile
Process Smoothed Equipercentile (s=0.05)
Total Smoothed Equipercentile (s=0.01)
7 37 43 Knowledge Unsmoothed Equipercentile
Process Unsmoothed Equipercentile
Total Smoothed Equipercentile (s=0.10)
10 56 68 Knowledge Smoothed Equipercentile (s=0.05)
Process Smoothed Equipercentile (s=0.01)
Total Smoothed Equipercentile (s=0.05)

& All scales were equated at the raw score leveltla@id expressed in the percent correct metric.

Table 16 shows the types of equating chosen foaksttidies. After comparing several
methods, the unsmoothed equi-percentile equatitgjadevas chosen four times and a
smoothed equi-percentile equating method chos#meinther five instances. Conversion tables
related to these methods were saved and usedefeqtmating subroutines implemented for the

2001 assessment year.
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Table 16. Summary of Equating Decisions for Sosialdy

Form Equating
Grade Base Equated Scale Decision
6 81 72 Knowledge Unsmoothed Equipercentile
Process Unsmoothed Equipercentile
Total Smoothed Equipercentile (s=0.10)
8 60 94 Knowledge Unsmoothed Equipercentile
Process Unsmoothed Equipercentile
Total Smoothed Equipercentile (s=0.01)
11 39 28 Knowledge Smoothed Equipercentile (s=0.01)
Process Smoothed Equipercentile (s=0.20)
Total Smoothed Equipercentile (s=0.10)

& All scales were equated at the raw score leveltla@ad expressed in the percent correct metric.

2001-44 -



SUMMARY AND DISCUSSION

The reliabilities for science process skills (Kneglge and Process) and Total scores
appeared acceptable for equating purposes. Althonglapplication subscale at grade 6 in
social studies had a reliability value below th@ cat-off, all other scales were adequate for
equating. Therefore, equating of social studigh@subscale level did not appear objectionable.
In addition, data collected from the spring 200fnamdstration show that the groups formed for
the equating work appeared to be random.

Numerous equating methods were considered ingu@m and classical methods. The
3-parameter model for science and social studies wsed to produce score distributions for
IRT observed scores equating. Because several ¢mmgmeethods were considered, a few
criteria were used to select the method that wpuddide for the most equitable scores for
Kansas examinees. Methods that best fit the detagh the criteria listed were chosen.

In this equating, the test forms equated were desigo be equal in regards to the test
specifications laid out by KSDE. However, a fewntewere lost after the spring 2001
administration of the tests. A few items were degbpfter item analyses, a couple of items were
lost due to printing errors, and a few items weaapgded due to DIF. This item-loss created
empty or under-measured test specification celé ieast one of the equated forms. Because the
equating work completed was based on certain figegth response time and test specification
assumption, these items would have to be reviseeptaced with like items and maintained for

future administration so that the equating relaiop derived here would still apply.

Another area of relative concern to equating i6.00he DIF analyses reported in the
previous section were done sometimes with smatlietjroups. In particular, Native American
groups were typically small. It may be conceivableepeat DIF analyses for some of these
small ethnic groups in future administration ye&tswever, dropping items after the equating
work is completed will open up a new need to reaggtest forms.

Finally, a constant trade-off between test develepnand psychometrics typically occur
in the area of improvement of test items. Chandgesyy, made to improve items after equating
is completed are often done to clarify items. Altgb these changes are done with good
intentions, they may enhance the items and wodldltréen the items becoming easier than when

they were originally used to establish equatingtrehship. If such practices were not refrained
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from, substantial change in item difficulties magult. Since equating is concerned with

minimizing form to form difficulty, such changes ynanintentionally nullify the equating work.

Student Classification Decision Points
As part of legislative and State Board of Educatimandates, performance category
criteria were to be determined for each of the sssents given by the state. For students taking
any of the state’s assessments, five categorigegignate student performance have been
established by KSBE: Advanced, Proficient, Satisfia; Basic, and Unsatisfactory.

To assign student scores attained on the stateéssments in science and social studies
to these categories, test score decision points identified to set the rules for classification of
students. Decision points for each of the sciamzksocial studies tests were determined by the
Kansas State Department of Education so that treepeage distribution in categories would
mirror the percentage classifications for reading emmathematics at a grade level as closely as
possible.

Table 17 gives the proficiency level decision paicores for each grade level test in
science and social studies based on the total misroerect score on a test. The “unsatisfactory”
category indicates the point below which scorethat category would fall. The other categories

include all scores falling at or above the decigpomts indicated.
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Table 17. Classification Decision Point Scoresdslasn Total Percent Correct Scores

Content Area and Grade Satis- Unsatis-
Level Advanced Proficient factory Basic factory
Science
Grade 4 81 68 59 42 <42
Grade 7 71 63 53 42 <42
Grade 10 71 63 53 42 <42
Social Studies
Grade 6 71 63 53 42 <42
Grade 8 71 63 53 42 <42
Grade 11 71 63 53 42 <42

As examples, students who had total scores of BEepecorrect or higher on th& grade

science test would be classified as “Advanced’gesitis who had total scores of 68 percent

correct or higher, but below 81 percent correct ide classified as “Proficient”; students who

had total scores of 59 percent correct or aboviehé&low 68 percent correct would be classified

as “Satisfactory”; students who had total scoreé2opercent correct or above, but below 59

percent correct would be classified as “Basic”; ahalents with percent correct total scores

below 42 would be classified as “Unsatisfactory.”
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Science Assessment Test Characteristics

As identified previously, the science assessmitfiteadth, 7th, and f0grades consisted
of three administered parts which contained objedtems in a single-correct multiple-choice
format. Each administered part was designed festg period of 30-40 minutes. In addition, at
each grade level two parallel forms of the assestsweere administered in a spiraled design in
classrooms in Kansas.

Two subskill scores (Knowledge and Process) atotbdscore were reported for the

Kansas Science Assessment. The reported scoradiorséudent was the percentage of total

pointsattained based on points available for each scbhe.total percent correct score is arrived
at by adding the scores on all knowledge and peoitesis and expressing this score as a
percentage of the total number of items on knowdealyd process combined. On the grade 4 test
forms, there was an approximate 30 — 70 perceittaffdnowledge and process items,
respectively. On the grade 7 test forms, thereamagpproximate 50 — 50 percent split of
knowledge and process items, respectively. On itheéegl0 test forms, there was an approximate
70 — 30 percent split of knowledge and processstegspectively. The exact number of items of
each type on each grade level form is given in@aBl. For a descriptions of the indicators that
determined the item focus of each score, the KaBs@sce Curricular Standards (February,
2001)should be referenced.

Tables 18 and 19 report summary psychometric folfor the science assessment.

Table 18 identifies the mean student percent cba@oss the state at each grade level for the

two subskill scores (Knowledge and Process) anddlence Total score.

Table 18
Science Assessment Descriptive Statistics of Pe@emect
Mean (Standard Deviation) for Spring 2001 Score$&&rfieral Assessment Students

Subscale Scores

Grade Number Testél  Knowledge Process Total
4 32933 65.6417.37) 70.41(16.97) 68.64(16.15)
7 33035 61.0817.52) 59.73(18.15) 60.40(16.93)
10 31900 49.0215.14) 60.25(19.15) 52.34(15.41)

a Values are mean equated percent of points available

b Number of students at each grade level on whicmmeee based (includes all regular
education students and gifted students from bolfigpand private schools).
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Because different test specifications were usdiffarent grade levels and no vertical scaling

was performed, it is impossible to compare perfareaacross grade levels in Table 18. Within

grade levels, there appears to be little differendbe performance on the Knowledge and

Process items for grade 4 and grade 7 studentaiew, the Knowledge items appear to be far

more difficult for grade 10 students than are thecBss items.

Table 19 provides student and building level religlcoefficients for the 2001 science

assessment percent correct scores for each tasatarach of the three grade levels. Based on

the values in Table 19, all score reliabilitiesiagbkd acceptable levels. Student level science

Total scores show evidence of a high level of blity for the intended purposes of the testing

program with coefficients at .87, .88 or .89 fdrfatms and grade levels. The Knowledge and

Process scores show satisfactory reliability as wigh coefficients ranging from .70 to .82 for

the Knowledge subscales and from .74 to .83 foPtloeess subscales.

Table 19
Science Assessment
Student and Building Level Reliabilities for Spring 2001 Scores

Scores
Mean Knowledge Process Total
class N of Reliabilities N of Reliabilities N of Reliabilities
Grade Form size Items Student Building® Items Student Building® Items Student Building®
4 14 18 20 0.70 083 35 0.83 0.82 55 0.87 0.84
23 19 20 0.71 0.84 35 0.83 0.84 55 0.88 0.85
all 37 - 0.90 - 0.90 - 0.91
7 37 33 32 0.80 0.88 34 0.82 0.89 66 0.89 0.89
43 32 32 0.78 0.88 34 0.78 0.88 66 0.88 0.89
all 65 - 0.92 - 0.93 - 0.93
10 56 42 49 0.82 090 21 0.74 0.90 70 0.88 0.91
68 41 49 0.81 0.90 21 0.75 0.90 70 0.87 0.90
all 83 - 0.94 - 0.94 - 0.95

c

Student level reliabilities are estimated usingficient alpha.

Building level reliabilities are for when the sas®t of items are repeated over two years with idiffecohorts
of average sized schools. Buildings with smalldrarts would have lower score reliabilities and diuigs with
larger cohorts would have higher score reliabgitie

Building level reliabilities are estimated basedraidt and Brennan(1989).

2001-49 -



The reliability coefficients reported for buildingse for means scores. The last line
reported in Table 19 for each grade level setfoirmation is the reliability of building means
for a building with an average class size for tiaes(37 for grade 4, 65 for grade 7 and 83 for
grade 10). These reliability values are all gbitgh with all being .90 or greater. As the size of
the building mean score reliabilities are dependentlass size, it should be noted that building
means based on fewer students will have lower getisbilities and those means for buildings
with a greater number of students will have higfeare reliabilities. To provide some indication
of the score reliability for small school buildingeans, building score reliabilities also are
reported for each form assuming that each form @vbakve been administered to one-half of the
students in the average size building. Thus, bugidicore reliabilities are reported for building
mean scores for small class sizes of 18-19 at gfta82-33 at grade 7 and 41-42 at grade 10.
These coefficients may be used to provide guidameenaller school buildings in judging the
reliability of their building mean scores.

In addition to reporting on percent correct scpostisdents also receive performance level
classification scores identifying one of the fiverformance levels in which their percent correct
score would classify them. To estimate the rdlitégds of the performance level classifications
for students, a procedure described by Livingstahlaewis (1995) was used which provides for
an estimation for both classification accuracy eodsistency for making student classification
decisions based on scores from only one form et tAs defined by Livingston and Lewis,
accuracy “...refers to the extent to which the actledsifications of test takers (on the basis of
their single-form scores) agree with those thatldidse made on the basis of their true scores, if
their true scores could somehow be known (p. 18Qphsistency “refers to the agreement
between the classifications based on two nonowveirigp equally difficult forms of the test (p.
180).” The accuracy and consistency of classificetcan be estimated overall and for each of
the five distinct levels and also for dichotomolassification decisions about whether a student
is in one of the categories above a specific cotesor in one of the categories below the cut
score, e.g., being classified in the proficienadvanced level versus being classified in one of
the combined satisfactory, basic or unsatisfadevrgls.

Table 20 provides accuracy and consistency réligbistimates for the overall
classification of students and for the classifmatf students into each of the five distinct level

One would expect the classification reliabilitygenerally be greater for the extreme advanced
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and unsatisfactory categories as there is morerappty for misclassification in the middle
categories that have levels both below and ab@m.thtHowever, this is not always the case for
these data, particularly for the basic categorgsifecation that has some of the higher
coefficients.

Table 21 provides accuracy and consistency religleistimates for specific dichotomous
combined levels of classification. All of theseetfttients are sufficiently high to provide
confidence in the dichotomous decision being madmbeiba student’s classification. Where
students are concerned, the decision with the niagtructional consequence is the
classification in the Unsatisfactory category. @defficients for this classification decision are
in the .90s with one exception in the upper .80ss providing confidence that appropriate

decisions are being made for students classifiddinastisfactory.

Table 20. Classification Reliability Accuracy a@dnsistency Estimates for each Performance

Level Category and Overall Based on Total Scieromees

Performance Level Grade 4 Tests Grade 7 Tests Grade 10 Tests

Classification Accuracy| Consist.| Accuracy Consist. Accurgcy Cdnsjs
Advanced .61 46 .78 .62 .80 .68
Proficient .59 49 .65 .54 .59 A7
Satisfactory .61 49 .60 .50 .58 46
Basic .70 .60 .84 .79 .57 46
Unsatisfactory .84 72 71 46 .86 g7
Overall .65 .54 73 .63 .68 .58
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Table 21. Classification Reliability Accuracy a@dnsistency Estimates for Specific
Dichotomous Combined Classification Levels Based otal Science Scores

Dichotomous Grade 4 Tests Grade 7 Tests Grade 10 Tests

Classification Accuracy| Consist.| Accuracy Consist. Accurgcy Cdnsjs
Advanced vs Others 91 .88 .93 .90 .95 .92
Adv,Prof vs Others .88 .84 .90 .87 91 .88
Adv,Prof,Sat vs Othe .90 .86 91 .87 .90 .86
Others vs Unsatisfact] .95 .93 .98 .97 91 .87
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Social Studies Assessment Test Characteristics

As with science, the social studies assessmehedith, 8th, and lgrades consisted of
three administered parts which contained objedteras in a single-correct multiple-choice
format. Each administered part was designed festg period of 30-40 minutes. In addition, at
each grade level two parallel forms of the assestsweere administered in a spiraled design in
classrooms in Kansas.

Two subskill scores (Knowledge and Applicationsdl @a total score were reported for the
Kansas Social Studies Assessment. The reported fmoeach student was the percentage of
total pointsattained based on points available for each scbhe. total percent correct score is
arrived at by adding the scores on all knowledgkapplications items and expressing this score
as a percentage of the total number of items omwladge and applications combined. On the
grade 6 test forms, there was an approximate @bpeBent split of knowledge and applications
items, respectively. On the grade 8 test formsgetheas an approximate 50 — 50 percent split of
knowledge and applications items, respectivelytii@éngrade 11 test forms, there was an
approximate 735- 65 percent split of knowledge @pylications items, respectively. The exact
number of items of each type on each grade level fe given in Table 23. For a descriptions

of the indicators that determined the item focusaith score, the Kansas Curricular Standards

for Civics-Government, Economics, Geography anddsysshould be referenced.

Tables 22 and 23 report summary psychometric foelfor the social studies
assessment. Table 22 identifies the mean studecgriecorrect across the state at each grade
level for the two subskill scores (Knowledge andogations) and the social studies Total

Score.

Table 22
Social studies Assessment Descriptive Statisti¢zentent Corrett
Mean (Standard Deviation) for Spring 2001 Scoresexfieral Assessment Students

Subscale Scores

Grade Number Testél  Knowledge Applications Total
4 32978 59.2916.25) 55.89(16.70) 57.91(15.37)
7 32844 57.1216.38) 63.47(17.75) 60.57(16.14)
10 29393 51.1416.48) 65.20(19.49) 59.57(17.18)

a
b

Values are mean equated percent of points available

Number of students at each grade level on whicmmeee based (includes all regular
education students and gifted students from boltigpand private schools).



Because different test specifications were useiffarent grade levels and no vertical scaling
was performed, it is impossible to compare perforceaacross grade levels in Table 22.
However, the Application items appear to be eahbien Knowledge items for students at grades
8 and 11 while there is a slight tendency for theerse to be true at grade 6.

Table 23 provides student and building level relighbcoefficients for the 2001 social
studies assessment percent correct scores fotestidorm at each of the three grade levels.
Based on the values in Table 23, all score reltsslachieved acceptable levels. Student level
social studies Total scores show evidence of a leigl of reliability for the intended purposes
of the testing program with coefficients rangingnfra low of .83 to a high of .89 across all
forms and grade levels. The Knowledge and Applicetiscores generally show satisfactory
reliability as well with coefficients ranging frori9 to .79 for the Knowledge subscales and
from .63 to .87 for the Applications subscales.ut@a should be used when interpreting or

making decisions based on the score values fdothes with reliability estimates in the .60s.

Table 23
Social Studies Assessment
Student and Building Level Reliabilities for Spring 2001 Scores

Scores
Mean Knowledge Application Total
class N of Reliabilities N of Reliabilities N of Reliabilities

Grade Form size Items Student Building® Items Student Building® Items Student Building®
6 72 25 35 0.77 0.86 22 0.63 0.84 57 0.83 0.86

81 25 35 0.79 0.87 24 0.71 0.84 59 0.86 0.87
All 50 - 0.92 - 0.90 - 0.92

8 60 32 27 0.74 090 32 0.81 0.89 59 0.88 0.90
94 33 27 0.75 0.92 31 0.80 0.90 58 0.87 0.92
All 65 - 0.95 - 0.94 - 0.95

11 28 38 23 0.69 0.88 36 0.83 0.88 59 0.88 0.89
39 38 24 0.69 0.87 36 0.87 0.89 60 0.89 0.89
all 76 - 0.92 - 0.93 - 0.93
a8 Student level reliabilities are estimated usingfiocient alpha.
b Building level reliabilities are for when the sas®t of items are repeated over two years with idiffecohorts
of average sized schools. Buildings with smalldrarts would have lower score reliabilities and diuigs with
larger cohorts would have higher score reliabgitie
¢ Building level reliabilities are estimated basedraidt and Brennan(1989).
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The reliability coefficients reported for buildingse for means scores. The last line
reported in Table 23 for each grade level setfoirmation is the reliability of building means
for a building with an average class size for tiaes(50 for grade 6, 65 for grade 8 and 76 for
grade 11). These reliability values are all ghitgh with all being .90 or greater. As the size of
the building mean score reliabilities are dependentlass size, it should be noted that building
means based on fewer students will have lower getisbilities and those means for buildings
with a greater number of students will have higfeare reliabilities. To provide some indication
of the score reliability for small school buildingeans, building score reliabilities also are
reported for each form assuming that each form @vbakve been administered to one-half of the
students in the average size building. Thus, bugidicore reliabilities are reported for building
mean scores for smaller class sizes of 25 at gga82-33 at grade 8 and 38 at grade 10. These
coefficients may be used to provide guidance tdlemschool buildings in judging the

reliability of their building mean scores.

As for science, performance level classificatioresalso made for each student based on
their total social studies percent correct scdtstimates of the classification reliability were
made applying the same procedure as used for ighrececassessments. Table 24 provides
accuracy and consistency reliability estimatedtieroverall classification of students and for the
classification of students into each of the fivstidict levels. As indicated by the coefficients,
the classification reliability is tends to be gexdor the two end categories, advanced and
unsatisfactory, and between these two categosésgher for classifying students as

unsatisfactory.

Table 25 provides accuracy and consistency reiigl@stimates for specific dichotomous
combined levels of classification. All of theseetftcients are sufficiently high to provide
confidence in the dichotomous decision being madmbeiba student’s classification. Where
students are concerned, the decision with the niagtnuctional consequence is the
classification in the Unsatisfactory category. @dkefficients for this classification decision are
in the .90s, thus providing a high degree of caniizk that appropriate decisions are being made

when students are classified as unsatisfactorh@basis of their social studies test total scores.
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Table 24. Classification Reliability Accuracy a@dnsistency Estimates for each Performance

Level Category and Overall Based on Total Sociatifés Scores

Performance Level Grade 5 Tests Grade 8 Tests Grade 11 Tests

Classification Accuracy| Consist.| Accuracy Consist. Accurgcy Cdnsjs
Advanced g2 .54 T2 .58 .82 .64
Proficient .67 .55 .70 .58 .64 .53
Satisfactory .49 41 .54 44 .62 51
Basic .68 57 .64 54 .65 .55
Unsatisfactory .80 .63 .84 .70 .82 71
Overall .64 .53 .67 .56 .68 57

Table 25. Classification Reliability Accuracy a@dnsistency Estimates for Specific
Dichotomous Combined Classification Levels Based otal Social Studies Scores

Dichotomous Grade 5 Tests Grade 8 Tests Grade 11 Tests

Classification Accuracy| Consist.| Accuracy Consist. Accurgcy Cdnsjs
Advanced vs Others .94 .92 .94 91 .95 .93
Adv,Prof vs Others .87 .83 .89 .85 91 .87
Adv,Prof,Sat vs Othef .87 .83 .90 .85 .89 .85
Others vs Unsatisfact] .94 91 .93 .90 .93 .90
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