SYSTEMATIC CRITERION-REFERENCED TEST DEVELOPMENT IN AN
ENGLISH-LANGUAGE PROGRAM

A Dissertation
Submitted
to the Temple University Graduate Board

In Partial Fulfillment
of the Requirements for the Degree of
Doctor of Education

By
Takaaki Kumazawa

Janurary, 2011

Examining Committee Members

David Beglar, Advisory ChaiCITE/TESOL

Marshal ChildsCITE/TESOL

James Dean Brown, External Member, University of Hawai'i at Manoa
James Sick, External Member, J. F. Oberlin University

Edward Schaefer, External Member, Ochanomizu University



©

Copyright

2011

by

Takaaki Kumazawa



ABSTRACT

Systematic Criterion-Referenced Test Development in an Englishdged?rogram
Takaaki Kumazawa
Doctor of Education
Temple University Japan, 2011
Doctoral Advisory Committee Chairperson: Dr. David Beglar

Although classroom assessment is one of the most frequent practices carried out by
teachers in all educational programs, limited research has been conducted igatevibet
dependability and validity of criterion-referenced tests (CRT®. Main purpose of this
study is to develop a criterion-referenced test for first-year Japameversity students in a
general English program. To this end, four research questions are fodn(dafgo what
extent do the criterion-referenced items function effectively?; (byat extent do the facets
of persons, items, sections, classes, and subtests contribute to the total &daya wratwo
CRT forms?; (c) To what extent are two CRT forms dependable when adneithiager
pretests and posttests?; and (d) To what extent are two CRT forms valid wherstadeaini
as pretests and posttests? Two CRT forms made up of vocatk#a®p), listening K = 20),
and readingl( = 25) subtests were administered to 249 students using a counterbalanced
design. Criterion-referenced item analyses showed that most items ar&negmwvell for
criterion-referenced purposes. Both univariate and multivariate geadiatizstudies
indicated that the most of the variance was accounted for by the interaaticn feffowed
by the items effect, and then by the persons effect. FACETS analysesighevgeparation
for all the facets accounted for in the analyses and showed that item sepaastgnmeater
than person separation. This indicated that the students’ ability estineatesimilar due to
their having taken a placement test, whose results were used to form proficisedy-ba

classes. Both univariate and multivariate decision studies indicated that tHer@RRTwere



moderately to highly dependable. The content validity of the CRT forms was sgport
because the test content was strongly linked to what was taught in classen$tract
validity was supported mainly because a fair amount of score gain was ob3@igesiudy
elucidates how the statistical analyses used in this study can be appliell deveipment,

and how CRT development can be carried out as part of curriculum development.
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CHAPTER 1

INTRODUCTION

The Background of the I ssue

An educational curriculum should aim to maximize students’ learning. In order
to help students achieve a certain proficiency level efficiently in agiotanguage
program, it is necessary that the curriculum be coordinated with a well-defined
system. In the systematic curriculum model (Brown, 1995), administrators and
teachers design the curriculum on the basis of all the information obtained from a
needs analysis, goal/objective setting, testing, material developmehintgaand
program evaluation. In other words, they arrange all these components coharently i
order to maximize learning based on a clearly defined system.

In the process of curriculum development, criterion-referenced tests)CRT
play a crucial role in linking all parts of the curriculum. This occurs becaRds
enhance students’ achievement by ensuring that they study the coursalsratelr
teachers teach to the tests based on the materials. CRTs have to be developed
systematically in order to assess students’ achievement and make vigick anent
decisions. Therefore, developing dependable and valid CRTs is a crucial component

in systematic curriculum development.

Statement of the Problem
The language testing literature indicates that despite the cruealayed by
CRTs in curricula designed to maximize students’ learning, few studiesblean
conducted on CRT development (e.g., Brown, 1993; 2001; Kumazawa, 2009). In the

Japanese context, there have been criticisms of relative evaluation (esulz &,



2002), which is defined as a form of assessment in which each examinee’s score is
determined by comparing it to others examinees’ scores. The Minidiguaftion
announced plans to replace relative evaluation with absolute evaluation in which each
examinee’s score is based on a set criterion as part of the educational innovations
implemented in Japanese secondary schools in 1989 (Sasaki, 2008). Since then,
secondary school teachers have been urged to be accountable for classroom tests a
the grading system; consequently, teachers became involved in this issue ax¢hey w
responsible for making decisions about their students’ grades and creatsrgata

tests each time they taught a course. However, the debate surrounding
criterion-referenced testing died down after a few years and itely idiscussed at
present (Negishi, 2005). Currently, it is difficult to know how much
criterion-referenced testing is used in Japanese secondary schools daektofa |
published studies.

In Japanese higher education, criterion-referenced testing has not been fully
introduced for a number of reasons, possibly including: (a) teachers’ ignorance of
testing, (b) testing as a ritual, (c) the lack of guidelines for testmb(d) no set goals
or curriculum. Most university teachers do not have to take testing classesesult,
they lack the basic knowledge and skills necessary to statistically analyz
criterion-referenced items and develop sound CRTs, and their ignorance of sound
testing practices can lead them to be relatively unconcerned about theg testi
practices (Wakabayashi & Negishi, 1993). Some university teachers appea&sve bel
that testing is simply a “ritual” or formality that they have to perform ireotd give
credits to the students. This thinking is encouraged because Japanese universities do
not have guidelines that teachers have to follow in developing and administering

classroom tests. Moreover, most foreign language programs in Japanese @sversiti



are not well-coordinated and do not have clearly stated goals nor a coherent
curriculum. Some call these programs “English for no particular purpoges.”
develop CRTs appropriately, teachers must determine what to test by developing
specific course objectives. However, because there are no unified syllabuses,
assessment guidelines, and coordinated curricula in most Japanese wesyersiti
teachers can develop CRTs for their classes, but they cannot develop sound CRTs that
are specifically designed for their programs.

Due to the above reasons, the misuse of criterion-referenced testing often
occurs in Japanese universities. For instance, some teachers administeamaeht
tests in which they ask the students to write a Japanese summary of Emglisp re
passages to test the students’ comprehension of the passages. A second example
occurs when teachers give tests that have no relationship to the class content, so
students cannot study for the tests. Finally, | have seen teachers ude iéDisRo
estimate students’ mastery of certain listening materials tawighdss.

My initial motivation for conducting this CRT development project goes back
to my teaching experience at a university | worked for previously. Thergen
English program was well-coordinated and unified in the sense that an in-house
placement test was given to form a proficiency-based curriculum, tesacsest the
same textbooks to teach to the program goals, and the teachers admiristeeade
achievement test at the end of the semester. Although this well-controllenatys
curriculum helped make this one of the best university English programs in Japan, the
unified achievement test was problematic because although it was supposed to be an
achievement test, it was a norm-referenced test that had little connectiorclasthe
content. Both my students and | found the unified test demotivating because though |

tried to teach well, it was difficult for my lower proficiency students toesegell on



the test. A CRT would have been fairer and more motivating because even lower
proficiency students who had studied hard could have gotten a high score on the

unified test. All these issues concerning the misuses of tests should beetidress

Pur poses of the Sudy

The main purposes of this study are to investigate the extent to which: (a) the
CRT items function effectively, (b) the facets inherent in criterionreefeed testing
contribute to the total score variation, (c) the CRT forms used in this study are
dependable when administered as pretests and posttests, and (d) those CRT forms are
valid. In order to address these issues, two CRT forms were administareswi
pretests and posttests in a counterbalanced design. Criterion-redeitencanalyses
and many-faceted Rasch measurement were used to analyze the CRT forms.
Univariate and multivariate generalizability theory (G theory) vypgiied to examine
the sources of variance and to estimate the dependability of the CRT. Theogas s
were also examined to argue for the validity of the tests. Based on the,result
discuss writing, piloting, and editing criterion-referenced items, adiraing CRTS,
performing statistical analyses of test results, and using the CRiSresyrogram
evaluation and curriculum innovation in a required English program in a Japanese

university.

Significance of the Sudy
This study can contribute to the field of language testing in Japan for the
following reasons. First, in the field of language testing, few studies have been
conducted on CRT development as a part of curriculum development (e.g., Brown,

1993, 2001). Even fewer studies have been conducted in the context of EFL classes in



Japanese universities (e.g., Kumazawa, 2007b, 2009). The present study is the first
empirical study designed to shed light on the development of a CRT in a Japanese
university. Second, in the Japanese context, criterion-referenced testiggising
concern, especially to teachers involved in secondary education because a large
number of teachers do not properly use CRTs as part of their teaching practices. |
some institutions norm-referenced tests are administered to estintgatst
achievement; in these cases, only a small proportion of students can get an “A” and
the test content often has little or no connection with the content being taught. This
inefficiency can not only demotivate students but also decreases curriculum
effectiveness. By demonstrating how CRT development can be part of overall
curriculum development, the present study can serve as a means to show that CRT

development can be a crucial component in foreign language programs.

TheAudiencefor the Study

Several groups of people can benefit by this study: teacherschessa
second language learners, and curriculum designers. The main audiencestoidghis
is teachers. Criterion-referenced testing is still not used effectiyeinost teachers,
mainly due to their lack of training in classroom assessment. This study deatems
how criterion-referenced testing can be successfully conducted, how soliad@R
be developed as part of overall curriculum development, and how criterion-reférenc
item analyses can be used to develop sound criterion-referenced items. As a
consequence of administering sound CRTSs, teachers’ effectiveness mightdrasea
result of better understanding their students’ mastery of the course cormtehea

degree to which specific objectives have been learned.



The second audience for this study is researchers interested in
criterion-referenced testing or testing in general. Researamight gain insights into
how CRTs can be analyzed and interpreted. In the field of language testing, tmivaria
and multivariate generalizability theory is still not often used to analyze
criterion-referenced multiple-choice tests. In addition, one type ofhRaedel, the
many-faceted Rasch model, is not often used for the analysis of CRTs. However, by
applying these analyses, | hope to demonstrate that the results can betiméanma
illuminating the strengths and weaknesses of CRTSs.

Second language learners can more effectively learn the targeadgnigu
criterion-referenced testing is carried out properly. Student motivatieamo the
language can be enhanced when they know what to study for in terms of well-defined
objectives, their non-mastery of the objectives before learning the classtc@amd
their mastery of the objectives as a result of learning the class content.

For curriculum designers, this study shows that CRT development is a crucial
component of curriculum that has close links with other components of the
curriculum, such as course objectives and materials development. For instance, in a
proficiency-based program, they can identify their students’ needs andyaidter
objectives by conducting a needs analysis survey and by administeringTGRTSs.
results they obtain can be informative in designing sound, defensible objectives for
particular groups of students, deciding on textbooks, and teaching methods that
should be used to achieve them. They can also learn to use NRTs and CRTs at

appropriate occasions and for appropriate purposes.



Delimitations

CRTs are designed to test students’ mastery of specific objectives for a
particular group of students in a local program. In this study, two CRT fornes we
developed in the context of a particular reading and listening class in a dequire
English program and administered to a limited number of students in order to test
their mastery of the objectives. Thus, the findings in this study should be interpreted
cautiously and not generalized too quickly to other educational contexts. In addition,
the results should be generalized cautiously to groups of English language learners
whose background and native language are not Japanese or whose English

proficiency level is considerably higher or lower than the participants in thig. st

The Organization of the Sudy

In Chapter 2, the literature on CRT development, empirical studies on
criterion-referenced testing, and test theories are reviewed. e aegjuestions are
stated at the end of the chapter. In Chapter 3, the research context is dektribe
Chapter 4, the results of two pilot studies are reported to show how the CRT forms
investigated in this study were developed. In Chapter 5, the participants,
instrumentation, procedures, and analyses are described. In Chapter 6, thefresults
this study are reported. In Chapter 7, the research questions are discusdexhlihe
results of this study. In Chapter 8, the limitations and implications of this studse f

suggestions, and final conclusions are given.



CHAPTER 2

REVIEW OF THE LITERATURE

This chapter is made up of four sections. In the first section, the literature on
designing and developing criterion-referenced tests is reviewed. ladbiedssection,
the results of empirical investigations of the dependability and validity of
criterion-referenced tests are canvassed. In the third section, tegslsich as
classical test theory, generalizability theory, and item responsey weoreviewed. In
the fourth section, based on the literature review, problems with developing CRTs are
identified, and in the fourth section, the purpose of the study and the research

guestions are presented.

Systematic Criterion-Referenced Test Development
in Foreign Language Programs
Glaser (1963) is credited with distinguishing NRTs and CRTs in order to draw
attention to the need for different families of tests for use in classroangsett
Popham and Husek (1969) defined NRTs as “those tests that are used to ascertain an
individual’s performance against the performances of other individuals using the sam
measuring device” (p. 2). This definition suggests that NRTs serve aslelmgycal
measurement estimating examinees’ scores by comparing thes sathréhose of
other examinees in a distribution using statistical procedures sagtares. In other
words, in NRTs, examinees’ scores are determined on the basis of wheredifesr s

are located in the distribution. In this sense, it is a “norm” or group-of-exeasi



referenced test because the interpretation of the test score is based onsgbeze a
lies in the normal distribution.

Popham and Husek (1969) defined the CRT as a psychological measurement
device “used to ascertain an individual’s status with respect to some aorifezip
performance standard. It is because the individual is compared with sobieslesta
criterion, rather than other individuals, that these measures are described as
criterion-referenced” (p. 2). With CRTs, decisions are made on thedfasigdents’
test scores with reference to specific criteria. The term “witéhas two
connotations. It refers to a domain of a score or construct that is being etkasing
a test. It also refers to a set cut-point. Therefore, decisions are nsadiedethe
extent to which students master a domain, whether or not they exceed the set
cut-point, or a combination of both.

Since Popham and Husek’s (1969) study was published, criterion-referenced
testing has become a debated topic in the field of educational measurement and
variations of CRTs, such as domain-referenced tests, mastery-referestsedrie
objective-referenced tests, have been discussed in the literature (Browds&ri
2002). In domain-referenced testing, items are a representative tdia demain
that is to be measured. In mastery-referenced testing, the resultscate ke
mastery decisions for specific instructional objectives that aredeia certain
domain. In objective-referenced testing, items are developed to assefis speci
objectives of a class. The other aspect of this debate concerns how to best analyze
data gathered with CRTs. In the 1970s and 1980s, a number of studies were published
concerning statistical procedures that can be used to analyze CRTis.Jétause
the conventional statistics used for examining NRTs are not entirely appedpria

analyzing CRTs (e.g., Berk, 1980).



In the field of language testing, the distinctions between NRTs and CRTs were
first discussed by Cartier (1968). A number of authors have pointed out the
differences between the two types of tests (Bachman, 1990, 2004; Brown, 1989,
1990a, 1996, 2005; Brown & Hudson, 2002; Genesee & Upshur, 1996; Lynch, 2003;
Lynch & Davidson, 1997). Hudson and Lynch (1984) referred to Popham’s (1978)
definition and stated that the major difference between CRTs and NRTs is st CR
are absolute and NRTs are relative. The tabsoluteis used to indicate that the
examinees’ test scores are used to ascertain whether they have surpastséa a
standard based on their performance demonstrated on a set of particular domains. O
the other handglativerefers to a decision that is made based on the examinees’ test
scores, which are compared to one another on the score distribution.

The scope of CRTs was further expanded by integrating criterion-refdrence
testing into curriculum development. Brown (1989, 1990a) pointed out the
relationship between testing and curriculum development by discussing how testi
can be used to help teachers and administrators make curricular decisioasandRT
CRTs are two families of tests that are designed to arrive at pratgesions and
classroom decisions, respectively.

Test scores obtained from NRTs are used to make program decisions concerning
examinees’ entrance into a program and/or their placement in the program. For
instance, some administrators are interested in gauging whether or noteesare
qualified or proficient enough to enter their programs on the basis of an international
or nationwide general proficiency test like the TOEFL. They may alsoxaseigees’
test scores on a general proficiency test or an institutionalized test tcalatidates

into an optimal class level.
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In contrast, classroom decisions are referred to as diagnostic and a@revem
decisions. CRTs are used to make classroom decisions in order to diagnose students’
mastery or non-mastery of the objectives and to estimate their achi¢uaraen
particular class. Before actually teaching, classroom teachers sheedtigate the
extent to which their students have already learned the targeted instductiona
objectives, using a diagnostic test to measure their degree of mastegycolitse
objectives. After instruction, teachers should use an achievement test to wetdeni
students’ achievement by measuring their mastery of the objectivessadtaf the
instruction.

Lynch and Davidson (1994) described five stages for criterion-referenced
language test development (CRLTD): (a) selecting skills, (b) wrapegifications,

(c) writing item specifications, (d) assembling the test and piloting, arichéi}ing
operational measures. In the CRLTD process chart, the main focus is thdaste of
specifications as a means of linking curriculum developers, teachers, and language
testers. Davidson and Lynch (2002) defined a test specification as “a generati
blueprint from which test items or tasks can be produced” (p. 4). The purposes of
developing a test specification are to: (a) provide the theoretical underpinning of
CRTs, (b) set guidelines for developing test items, (c) provide a cleadpreder

the test administration, (d) defend each item’s content validity, and (e) detiges

for developing parallel test forms. In designing a theoretical undergint@achers
have to refer to the class syllabus in which the goals and objectives of tharelas
unambiguously identified. By referring to the syllabus, teachers can consider how
adequately these objectives are measured with the CRT. The testafieniftan be

a warrant for the content validity. To have high content validity, what is tauglass

has to be closely related to what is stated and tested in the test spec#icatioa a

11



well-designed test specification is developed, it can be used as a guidelindap deve
other parallel forms of the CRT.

The content of a test specification can be subsumed into the following
components: (a) general description, (b) test design, (c) sample itemsn{gy pr
attributes, (e) response attributes, and (f) specification supplement (afitapted
Brown & Hudson, 2002; Davidson & Lynch, 2002). The general description should
include statements of the class goals and objectives and the purpose of testing.
Additional information, such as the testing situation and students’ background
information, can also be added. Test designers should indicate the number ,of items
passages, dialogs, sections, and allocated time. Sample items and the di@ctions
taking the item should also be provided. Prompt attributes include the details of the
passages including the sources, readability, genre, topics, the number of words and
paragraphs, and the types of item and the target construct. Response attributes define
what students are expected to do on the test, how they are evaluated, the scoring
procedures, and the scoring weights. The specification supplement should include
additional information that can support item writers. Examples are vocabutary lis
the ways the items can be analyzed, and the types of feedback students\\étteive.
all the information documented in a test specification, teachers can decitbptp a
adapt, or create CRTs that best suit their own purposes.

Bachman and Palmer (1996) divided test development into three phases: (a)
design, (b) operationalization, and (c) administration. In the design phase, test
designers define basic test elements such as the purpose of the testidkerngstnd
target constructs. In the operationalization phase, the designers develbp a te
specification or what they call a blueprint, which is the basis of test devatbprest

administration involves both test administration and analyses of the results. The
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procedure outlined by Bachman and Palmer is a theoretical approach to test
development in the sense that they emphasize the theoretical underpinnings
supporting the design and operationalization of the test.

Wada (2005) divided test development into the following phases: (a) defining
the purposes of the test, (b) developing a test specification, (c) developing
instructional objectives, (d) developing test items, (e) administering agsip{(f)
analyzing the items, (g) revising the test, (h) administering the destalyzing the
test items, and (j) using the test results to make a decision. Wada’s appmadéspr
a complete picture of the test development procedure because phases (ajg(o) conc
the theoretical underpinnings of test development, and phases (e)-(i) focus on test
administration and item revision based on an analysis of item functioning. Test
development must be based on a solid theoretical design, but necessary adjustments

have to be made based on the results.

The Place of Criterion-Referenced Testsin Foreign Language Programs

In order to demonstrate how criterion-referenced test development is iategra
into all the components in foreign language programs, Brown (1989, 1995)
introduced the systematic curriculum development model (Figure 1). The purpose of
this systematic curriculum model is to show how a curriculum can be systaelyati
unified so that it is consistent, efficient, and effective in terms of maxigizi
students’ learning.

According to this model, curriculum development is a continuous process that
can be considered a set of phases: needs analysis, setting goals anegshijesti
development, material development, teaching, and program evaluation. In the needs

analysis phase, administrators conduct a needs analysis to obtain information on the
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learning needs of the students enrolled in the program. After identifyin¢utdtenss’
needs, administrators can set goals to satisfy their needs. Once thegeats a
administrators can decide on the types of tests that can be used to make proficiency
and placement decisions. Administrators can then decide upon the materiais that a
suitable for their needs, proficiency levels, and the goals of the curriculum.l@nce t

materials are designed, teaching can take place.

!

NEEDS ANALYSIS

Y

OBJECTIVES

I

TESTING

r

MATERIALS

v

TEACHING

!

> C

Figure 1.The systematic curriculum development model (Brown, 1995).

Likewise, teachers can conduct a needs analysis in order to obtain specific
information about their students’ learning needs and proficiency level. To bseft sa
the students’ needs, teachers can select objectives that are linked tdstod tea
curriculum. Once the objectives are set, teachers can develop classroomatests a
materials. Using previously developed tests and materials, they can stdntime
CRTs and teach the class based on the course objectives in order to maximize

students’ mastery of the objectives. Therefore, if there are no expla# gr no
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coordinated curriculum, teachers cannot develop classroom tests and make valid
decisions regarding student achievement.

The testing phase in the systematic curriculum development model can be
further divided into four phases: (a) CRT specification development, (b) CRT
development, (c) CRT analysis, and (d) test revision. Once needs are identified in
phase 1 and objectives are set and stated in the class syllabus in phase 2 caachers
develop a test specification in order to develop CRTs.

Based on a test specification developed for a particular testing purpose, there
are three ways to develop CRTs: adopt, adapt, or create them. If the items in other
tests match the purpose of a particular CRT, it is possible to adopt them. Wheen item
in other tests do not satisfy the purpose of the CRT, it may still be possible to adapt
them. A number of tests for assessing language proficiency are availdgtyb
proficiency tests can adequately estimate students’ achievement ticalpar
language program because the test items are not designed to measure students
mastery of course objectives. As a result, in most cases, teachers haatgdheir
own criterion-referenced items.

Once CRTs are developed in the testing phase in the model, materials can be
developed. In the teaching phase in the model, CRTs are administered as a diagnostic
and/or achievement test. Once the tests are administered in the teachéng phas
teachers should conduct classical item analyses that include: (aptiestatistics
such as the mean, standard deviation, minimum score, maximum score, and
dependability; (b) item facility; (c) thB-index; and (d) the difference index.
Descriptive statistics are necessary for understanding studentsi ¢estratores and
the number of students who achieve a certain cut-point. Brown (1990) proposed an

easy-to-calculate formula to estimate the dependability of CRTs asiogventional
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reliability index such as Kuder-Richardson coefficient 20 internal consistemula
(K-R20). Item facility and th&-index can be easily calculated to show item difficulty
and how well the items differentiate mastery and non-mastery studbats. T
difference index indicates how well students have learned the course objsictoges
the administration of the pretest, presumably as a result of instruction. Brown (2005)
explained the procedures for criterion-referenced item analyses usingLEX@
comprehensible way.

Conducting item analyses is necessary because the results allowakest to
improve the items, recycle items that function well, and improve their itetmgyri
skills. Using the results of statistical analyses, criterion-refeceitems can be
improved by changing the wording of the correct choice and/or the distr&zte
make them more or less attractive. Items that work well should be recyckuasbet
is extremely difficult to develop them. Because items that teachers teiffactive
may not function as anticipated, teachers need to refer to the results afnthe ite
analyses and consider possible reasons why the items do not perform as planned. It is
also important that teachers carefully examine good items and developghttrase
similar to them. By doing so, teachers can improve their item-writing skill

None of the above components should be set in stone; instead, they should be
implemented flexibly so that changes that improve the effectiveness mii@am
can be incorporated at any stage. It should be noted that in the systematiducarric
development model (Figure 1) the double headed arrows indicate the interrelatedness
of the components. The purpose of the program evaluation is to collect information,
examine each of the phases, and ensure that all the phases are functioning goherentl
and effectively (Brown, 1995, p. 24). Situations in which the phases are not

functioning optimally should be targets for revision.
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Studiesof Criterion-Referenced Tests

In the field of language testing, Cziko (1982) carried out the first empirical
study to examine how scoring procedures differ in the reliability of
criterion-referenced integrative dictation tests. A total of 102 ESL wiiyestudents
took an audio-recorded 14-sentence dictation test. Three scoring procedures were
adopted. In the first scoring procedure, each word was considered to be an item, and
to score the item, the word had to be written with appropriate spelling. In the second
procedure, each sentence was considered to be an item, and to score the item, the all
the words in the sentence had to be written with appropriate spelling. The third
procedure was similar to the second procedure except that all the words in the
sentence had to be exactly correct. When the exact spelling proceduciopiesia
the test was as reliable as the ones scored with the first and second procedures.

Hudson and Lynch (1984) conducted an empirical study concerning statistical
procedures for analyzing CRTs. They stated that if students studied #reammathey
would get a score of close to 100%; thus, a negatively skewed distribution is ideal on
an achievement test. They then compared statistical procedures ®RNERTRTs
and introduced the difference index (DI) as a statistic that can be used to@xami
student achievement resulting from instruction. Instead of using the NRéptafc
reliability, the notion of dependability was introduced for use with CRTs bedasise t
major concern is not the consistency of relative decisions but the consistency of
absolute decisions. Hudson and Lynch demonstrated three types of statistics for
estimating dependability: threshold loss agreement, squared-error lossmagteand
domain score dependability. Threshold loss agreement measures the cgnefstenc
the master/non-master classification using the agreement ca#ffm ) and the

kappa coefficientq). Squared-error loss agreement such as the phi lambda

17



dependability indexd())) indicates the distances of students from the cut-point for
the master/non-master classification. Domain score dependabilityaéssi the
consistency of items purporting to measure a certain domain without reference to a
cut-point.

Based on a test specification, they developed 84 listening, reading, and
grammar items and administered them to two groups of ESL learners as an
achievement test; 57 students were in the instructed group, and 42 students were in
the uninstructed group. The DI values were all positive, indicating that the testruc
group scored higher than the uninstructed one. They also applied generalizability
theory (G theory) to conduct generalizability studies (G studies) with tihgndefs
persons crossed with items. No decision studies (D studies) were reporteesditse
showed that the largest amount of variance in the observed score resulted from
interaction effects, indicating that a large number of unidentified errorslmaet to
the total test variance. The dependability indices ranged from low to modenaiiéy, Fi
in terms of validity, item-specification congruence and decision consistesrey w
discussed. To build an argument for item-specification congruence, they had content
experts rate how well item content matched the domains described in the test
specification. The grammar sections had higher rating scores, but thegreadiions
had lower rating scores. Decision consistency, which was one argument fon@onstr
validity, was estimated by the proportion of examinees scoring above the cuiapoint
the instructed group plus the proportion of examinees scoring below the cut-point in
the uninstructed group, divided by two. The values were moderate to high, ranging
from .62 to .81. Thus, the construct validity of the test was supported. However, they
argued that the CRTs were still in the development stage and required further

refinements.
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Brown (1989) pointed out the differences between NRTs and CRTs and argued
that placement tests were NRTSs that should spread examinees out along a continuum
while being curriculum-specific. The purpose of his study was to devel@ranpént
test that would match the curriculum for an ESL reading course. A placenmtemases
administered to 194 ESL students and again given to 61 students after 15 weeks of
instruction. He calculated both norm-referenced item statistics sucmamdiity
and item discrimination as well as criterion-referenced item statsiich as DI in
order to select 35 out of 60 reading items that were sensitive to curriculum content
and that discriminated between higher and lower ability examinees. Heeckpor
internal consistency K-R20 and found the test to be reliable at .89 with 60 items. The
revised 35-item test was equally reliable at .85. To support the constiddiy\a
the test, Brown reported the pretest/posttest gain score and found a stwtistical
significant gain.

Brown (1990b) argued that conventional reliability formulas are not appropriate
for use with achievement tests because low variance and negatively skewed
distributions are expected. He then demonstrated how to calculate three types of
criterion-referenced consistency estimates: threshold lossagneesquared-error
loss agreement, and domain score dependability. Agreemegraind kappa
coefficients ) (the threshold loss agreement approach), phi lambda dependability
index @())) (the squared-error loss agreement approach), and phi coeffibje(tibé
domain score dependability approach) were calculated using data from a CRT
administered in the intermediate ESL reading classes. A shortcut faoregéimate

dependability was proposed:
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(nSDp?) (K—R20)

_ (n-2)
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Where n = number of test-takers
k = number of items
Mp = mean of proportion scores
SDp= the standard deviation of the proportion scores
K-R20 = K-R20 coefficient

The numerator is calculated by the number of test-takers times the standard
deviation of the proportion scores squared, divided by the number of test-takers minus
one, times the K-R20 coefficient ox§Dg) / (n - 1) (K-R20). The denominator is
calculated by the mean of proportion scores times one minus the mean of proportion
scores, minus the standard deviation of the proportion scores squared, divided by the
number of items minus one vl (1 - Mp) - SDF) / (k- 1). Further, what has been
calculated asnSDp) / (n - 1) (K-R20) is added. Then, the numerator is divided by the
denominator. The formula can be easily calculated with EXCEL, but it is only
applicable to selected response items. The generalizability coeffficieabsolute
decisions with @ X idesign and the short-cut dependability index should be nearly
equivalent.

Hudson (1991) investigated the relationships among Rasch fit statistics, the
two-parameter slope parameter, and point-biserial correlations based on datdobta
from two CRT forms, the General Test of English Language Profici@ciLP),
which was administered to 430 and 400 examinees. He reported the Cronbach alpha
internal consistency reliability that was used for NRTs, and found all the sutatde
highly reliable, ranging from .84 to .95. Strong correlations were found among the

point-biserial correlations, residual fit statistics, and slope parametes, argued
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that the residual fit statistics could be used as a substitute for the slopetear&le
recommended using the two-parameter slope parameter over thdiRststistics
and point-biserial correlations. The main reason is that, although the steephess of t
information curves in the Rasch model was the same, the curves in the two-parameter
model indicated the item difficulty and discriminability near the cut-poistaldo
suggested that instead of including highly discriminating items, itemsteth i
difficulty estimates near the cut-point should be used on CRTs to arrive at more
dependable pass/fail decisions because highly discriminating items vephsstpes
only discriminate high and low scoring test-takers around a certain rartgenof i
difficulty; test-takers’ responses to items near each cut-point aessay to
determine if they are above or below the standard.

Kunnan (1992) investigated the dependability and validity of CRTs that were
used to make placement decisions with 390 non-native speakers of English in a
language program at UCLA. The participants took a 100-item placement tesatha
comprised of 30 listening, 40 reading and vocabulary, and 30 grammar items. They
also took a writing test. G theory, a principle components analysis (PCA), and a
cluster analysis were used to estimate test dependability, provide argdanent
construct validity, and identify the number of groups that could be formed on the
basis of the cluster of the test scores. A wide range of variance wageghsehnich is
a common feature of NRTs. Kunnan reported the norm-referenced K-R20 rgliabilit
coefficient to be .95. He also reported the reliability coefficients fordooups of
examinees. The K-R20 reliability coefficient was high at .82 for the Ipnadiciency
group 0= 71). He reported that the coefficient for the higher proficiency group
comprising 73 examinees was -1.49 but the coefficient had to be rounded to .00. This

indicated that the test was better able to discriminate the lower pnafyageoup.
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Kunnan also reported that the threshold-loss agreement coefficients and the
squared-error loss coefficients were high. He did not report the results ot [
studies. It is not clear whether generalizability coefficientsdtative or absolute
decisions were reported, but the dependability index was high at .93. The results of
the PCA showed that there were two underlying factors. The listening aadted on
one factor, and the reading and grammar items loaded on the other factor. Kunnan
also reported the results of the PCA when different rotations were used andhhen t
PCA was conducted with the four groups of test takers; however, it should be noted
that the sample sizes for the three groups were less than 100. He concluded that
because different results were obtained depending on the rotations and samples used
in the PCA, the test was not unidimensional.

Hudson (1993) investigated surrogate indices for item information function
(IIF) in criterion-referenced testing. He reported that the IIFmagtd with the
two-parameter IRT model were the best indicators of criterioneneéed item
discrimination indices when developing CRTSs, but the parameter was problematic
with small sample sizes and narrow distributions. He examined the relationship
between item discrimination indices such as the phi-coefficiEntliieB-index, and
the agreement statistic and the IIF, using the data obtained from theseofyreading
tests: a 50-item multiple-choice placement test given to 463 ESL studentgem34
achievement test given to 216 ESL students; and a 25-item cloze test given to 206
ESP students. He concluded that the criterion-referenced item indices could be use

as surrogates for the IIF.
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Brown (1993) discussed the systematic curriculum development model (Figure
1) and explained how test development is part of curriculum development in a
language program at the University of Hawai‘i. The teachers designé&TL4orms
designed to test 294 students’ mastery of the objectives for reading, writing, and
listening classes and administered the CRTs at the beginning and end of the cours
using a counterbalanced design. The results of the norm-referencedstatidtiRT
item difficulty estimates showed that most of the items were faidy fa the
students, even on the pretests. Based on the criterion-referenced itdrossttignd
differences in means showed that only slight score gains were observéintaex
indicated that most items differentiated between the passing and faildents.

Cronbach alpha internal consistency reliability coefficients rangead 28 to .99,

and the dependability indices for the CRTs used as pretests and posttests using his
shortcut formula (Brown, 1990b) ranged from .24 to .71. The squared-error loss
agreement coefficients were generally high. The content validity oéstewas

supported because all the items were developed to match the course objectives. The
construct validity of the test was also supported because score gairabaened in

all the courses. Brown argued that developing CRTSs to test course objechiaeses
curriculum development.

In the Japanese context, only a few studies have been conducted on CRTs.
Griffee (1995) administered an equivalent CRT form to 50 Japanese students in order
to test the content of an assigned textbook at the beginning and end of the course. Out
of the maximum score of 100, the students’ scores increased from 52 points to 67
points. Based on the criterion-referenced item statistics, he concludedghat it i
difficult even for experienced teachers to write accurate, instructioftigens

criterion-referenced items.
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Brown (2001) developed four 45-item and four 55-item pilot CRT forms for a
listening textbook series. Twenty-five teachers helped administer one afltbhe e
forms to 1247 Japanese university students as a pretest and posttest. Only she result
of students who took both the pretest and posttest were used to calculate both
norm-referenced and criterion-referenced item statidiics §78). The dependability
for the four 55-item forms given as a pretest and posttest ranged from .71 to .79. The
mean differences between the pretest and posttest for three 45-itemroreased
by about one or two points. However, the mean difference for one form decreased by
one point. The dependability for the four 45-item forms given as a pretest andtpostte
ranged from .76 to .86. The mean differences between the pretest and posttest ranged
from -3.00 to 8.02 points. The items that were not sensitive to the textbook instruction
were discarded to make four 40-item CRT forms.

Kumazawa (2009) conducted norm-referenced and criterion-referenced item
analyses such as item facility and Bvndex for a 25-item paper-pencil
multiple-choice vocabulary CRT used as a diagnostic pretest. The test was
administered to 131 first-year Japanese university students who were ditdeme
EFL learners of English. He found that most of the items were working weletest
items. In addition, he conducted a G study to investigate the percentagesookper
items, sections, and interaction variance components. Thus, the study design was
persons crossed with items nested within sections balanced depigh(os).
Further, a D study was conducted to compute the G coefficientedoluée decisions.
The results of the G and D studies indicated that 46% of the total variance was due

the items effect; further, the G coefficient for absolute decisions was I30.at
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Classical Test Theory
Classical test theory (CTT) is based on the theoretical foundation that an
observed test score is conceptually composed of true score variance and error
variance:

X=T+E

where: X = observed score
T = true score
E = error

In other words, the test score variance includes the examinees’ true dioitities
a target construct, which the test is designed to measure, and measuremnent er
which accounts for noise in the test. The underlying concept of reliabiliythe
states that if the test succeeds in creating a large degree of vaniimeexaminees’
test scores, the reliability coefficient is likely to be high. Thereftwetdst can be
said to estimate the test-takers’ true ability with relative acguiidat is, the
observed test scores vary because the examinees behave differently ayethe ta
construct being measured, not because of random noise in the test (Strube, 2000).
Based on the theoretical foundation, mathematical formulas were developed to
estimate reliability coefficients. The core of the reliabifdymula is derived by

dividing the true score variance by the observed score variance:

o= (&)

xx= ——————
T e + o a)

where: rx = reliability
o “(t) = true score variance
o t) + o “(e)= observed score variance
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The most widely reported reliability coefficient is the Cronbach alphaniaiter

consistency reliability formula:

_ k (i)
@ = (Ej (1 =R E:':a]']
where: a = Cronbach alpha internal consistency reliability

k = number of items
2 o i) = sum of items variance
o t) + o “(e)= observed score variance

If the reliability of a measurement is found to be .80, it indicates that 80% of
the observed test score variance represents the examinees’ tries atitt 20% is
the result of random error creating inconsistency in estimating the mxeshirue
scores. Such error may be caused by examinee carelessness, testywosetiesr
factors that can result in inconsistency (Brown, 1996). Reliability is also trvaicH
consistency. If a test is said to have high test-retest consistency, obseresctosc
two administrations are parallel. For example, we can draw the inference f
reliability estimate that approximately 80% of the time, the examitestscores will
vary in the same ways even if they repeatedly take the same test.

In CTT, a standard error of measurem&#N) value for the entire test can
also be calculated to show a range within which examinees would probably score if
they repeatedly took the same test. Based on the reliability coeffio@istandard
deviation derived from the test scores, 8teMis easy to estimate and interpret:

SEM: SD("‘JI [1 — T‘xx]
where: SEM-= standard error of measurement

SDx = standard deviation of the test score
rxx = reliability

For instance, if th&€EMis 2.00 and a particular examinee’s score is 50.00, the
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SEMindicates that the examinees’ test scores will fall between 48.00 and 52.00 about
68% of the time if the same test were administered repeatedly.

In short, reliability breaks down a set of observed test scores into true score and
error. However, CTT can only deal with error variance as a single antityherefore
cannot deal with multifaceted sources of error variance. This CTT notiohés rat
simplistic and not maximally useful because it is impossible to define spsaifices
of error using the traditional approach. In an actual testing situation, numerous
sources of variance such as the number of tasks, passages, and raterecan caus
measurement error. Further, examinees can respond to such facets in ceayslex
Therefore, when numerous facets are inherent in a testing situation, the various

sources of measurement error should be investigated carefully.

Generalizability Theory

In this section | introduce the background of univariate G theory or G theory,
which deals with a single construct only, and discuss its advantages over CTT. G
theory, which was first introduced by Cronbach, Rajaratham, and Gleser (1963), was
extended by Cronbach, Gleser, Nanda, and Rajaratnam (1972) and has been discussed
in numerous books on psychological measurement (Brennan, 1983, 2001a; Fyans,
1983; Shavelson & Webb, 1991; Strube, 2000; Suen, 1990; Thompson, 2003). This
theory was developed as an extension of CTT to investigate the sourcesrafevaria
the measurement and to generalize the universe score or true score in Cii@dobtai
from one observation to numerous observations (Brown & Hudson, 2002).

One of the powerful features of G theory lies in the first phase of the
investigation, a G study. The multifaceted nature of testing can be brokanrtow

relevant facets of variance, enabling researchers to determine the deghéehtthe
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variance of each facet contributes to the total variance of the test sduwrdacéts to
be examined depend on the testing situation. In performance testing, typical facet
include examinees’ abilities, rater severities, item difficultiag, @casion difficulties.
The variance components for each facet in a particular testing situatitwe ca
estimated using an analysis of variance (ANOVA) procedure.

Another advantage of G theory over CTT is that it provides a more adequate
estimate of reliability for CRTs. In CTT, the variability of thettesores is often
highly related to the reliability of the test. Because the purpose of NRTspisetus
examinees’ test scores out along a continuum, such variance is appropriate for
determining the reliability of NRTs. In contrast, with CRTSs, the variaarebe
suppressed due to three main factors: (a) small sample size, (b) homogeneity of
students’ proficiency levels, and (c) negatively skewed distributions fdests at
the end of a course. In CRTs, the sample size is usually relatively smalsbeca
limited number of students take classroom-level tests. In a languagarrimgwhich
placement tests are administered to create homogeneous classes in terms of
proficiency level, that homogeneity is likely to suppress test score variateally,
criterion-referenced items have to be developed based on class content, s@ieli that
the students learn all the content, they should all score 100% on the test. Th& creat
a negatively skewed distribution that suppresses score variance.

Because the purpose of criterion-referenced testing is not to spread students’
test scores but to estimate students’ achievement in a specific domain, @bilityel
is not appropriate for estimating criterion-referenced measurementteonygiss

theory, however, can be applied to estimate dependability for CRTs because it
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provides not only coefficients for relative decisions, but also coefficientbfblute

decisions. CRT dependability is analogous to NRT reliability in CTT (Brennan,.1980)
Another advantage of G theory over CTT is found in the second phase of the

investigation, a D study. In CTT, the Spearman-Brown prophecy formula can be

employed to estimate reliability with different numbers of items:

ke

Ikk =
1+ (e — 1) ==

where:  rkk = estimated reliability when the multiple of test items is set

atk

k = number of items
rxx = reliability

However, this formula cannot deal with multifaceted sources of error. The
result of a D study is extremely useful in deciding how to revise or redeSl&T.a
For instance, let us assume that sections and items are the facets intasgirgn
situation. The D study allows for calculating the degree of dependabilitiyfferent
hypothetical scenarios, that is, based on different hypothetical numbers ofsecti
and/or items. This constitutes the most practical application of G theory.

A G study design should be carefully planned and conducted to investigate the
variance components for facets in a given test. Depending upon the testingrsituat
and the measurement design adopted, the study can be designed as crossed or nested
and balanced or unbalanced. If all the levels of one facet are the same inlthefleve
another facet, the two facets are considered crossed. For example, atdéigeries
for assessing writing (e.g., Content, Organization, Grammar, Mechanics, and
Vocabulary) are scored by three raters, the categories facet te $@ crossed with

the raters facet. Alternatively, if all the levels of one facet#ferent within the
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levels of another facet, the first facet is said to be nested within the sawarigor
example, if 10 items in each of three subtests are all different (i.e., itéthark in
subtest A, items 11-20 in subtest B, and items 21-30 in subtest C), the itemud are s
to be nested within the subtests. If all levels of all facets have the samermimbe
observations per facet, the design is considered balanced. For examptaréeall
subtests have 10 items each, it is a balanced design. Conversely, if the levels of even
one facet have unequal numbers of observations, the design is considered unbalanced.
For instance, in a performance test, if three subtests have different numbersof ite
(e.qg., 8,12, and 18), it is an unbalanced design.

Based on variance components that can be extracted using an ANOVA
procedure
in a G study, a G coefficient can be estimated. A G coefficient in G theory is
analogous to a reliability coefficient in CTT. Therefore, a G coefftdier
norm-referenced (i.e., relative) decisions for a G study desigrXafcan be
estimated by dividing the persons variance component by persons variance
component plus persons-by-items interaction variance component (divided by the
number of items):

Eo {0)= — s
PI‘P}-FTF
where: E 02(0) = G coefficient for relative decisions
o “(p) = persons variance
o “(pi) = persons-by-items interaction

ni = number of items

True score variance in CTT is analogous to the variance component for persons
in G theory, while error variance in CTT is analogous to the variance component for

the persons-by-items interaction in G theory. Therefore, G theory is arsiext®f
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CTT, but G theory has the additional benefit of making possible the estimation of
separate variance components for all possible facets in a testing situatien. U
identical conditions, the magnitude of a Cronbach alpha reliability coeffiarehG
coefficient for relative decisions should be nearly equivalent.

However, G theory can also be used to help in making criterion-referenced (i.e.,
absolute) decisions based on the extent to which students have mastered a certain
domain. In this case, the equation is slightly different from the equation foveela
decisions: Here, the persons variance component is divided by the persons variance
component and items variance component (divided by the number of items) plus

persons-by-items interaction variance component (divided by the number of items):

Eo )= lm)
o o D)

where: E o “(4) = G coefficient for absolute decisions
o “(p) = persons variance
o (i) = items variance
o “(pi) = persons-by-items interaction
ni = number of items

The difference between the equations for relative and absolute decisions lies i
how error variance is defined. For relative decisions, as in the present casegithe
variance is defined as the persons-by-items variance component (divided by the
number of items). However, in the equation for absolute decisions, error variance
includes both the persons-by-items interaction component (divided by the number of
items) and the items variance component (divided by the number of items). With
NRTs, administrators aim to estimate an examinee’s true abilitivestata norm;
therefore, the focus is on persons and the interaction of persons with items, and items

variance itself is excluded from the equation. However, in CRTSs, the teadheis a
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to estimate the students’ mastery over the item content or domain; thetteéatems
variance is included in the equation.

A D study is used to answer a “what-if” question, as it provides an estimate of
the expected G coefficients if the numbers of items or raters areveeioais levels.

In other words, a D study generalizes the expected G coefficients undeardiffe
hypothetical scenarios based on the extracted variance components in the G study.
The D study can be conducted by changing the number of items for eitheerefati
absolute decisions. In CTT, after estimating a reliability coefficide
Spearman-Brown prophecy formula can be employed to estimate the expected
reliability coefficient by increasing and decreasing the number ofiterthe

equation. Although a D study is analogous to the Spearman-Brown prophecy formula,
the latter can only estimate reliability for changes in one facet (ystegths). In

contrast, a D study can estimate the expected G coefficients along one, mvawegor
facets (e.g., items, raters, subtests, and occasions) by settingndiffembers of

facets at the same time (Suen, 1990).

In the field of educational measurement, numerous applications of G theory
have been published, particularly for performance testing (Brennan, 2000; Brennan,
Gao, & Colton, 1995; Cronbach, Linn, Brennan, & Haertel, 1997). With regard to
language testing, only a few writers have referred to G theory (Baciraa0, 1997,
2004; Brown & Hudson, 2002). In the field of language testing, Bolus, Hinofotis, and
Bailey (1982) were the first to suggest the usefulness of G theory. Brown (1982)
applied G theory to examine the effects of numbers of items and passages on the
dependability of an engineering English reading comprehension test. Sinc&the
theory has been used for analyzing performance tests (e.g., Brown e§, B&i84;

Schoonen, 2005; Stansfield, & Kenyon, 1992; Yamanishi, 2005) and paper-and-pencil
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NRTs such as the TOEFL (Brown, 1999; Brown & Ross, 1996), and the TOEIC

(Zhang, 2006).

Multivariate Generalizability Theory

Multivariate G theory is an extension of G theory and is viewed as a special
case of G theory because multivariate G theory incorporates all theesnthgis can
be conducted with G theory and also provides additional results such as covariance
components and multivariate G coefficients (Brennan, 2000). Cronbach, Gleser,
Nanda, and Rajaratnam (1972) initially introduced multivariate G theory and
discussed the computational procedures and interpretation of variance and covariance
components. Multivariate G theory was reviewed in Shavelson, Webb, and Rowley
(1989) and fully discussed in Brennan (2001a) and Webb, Shavelson, and Maddahian
(1983).

Multivariate G theory is a powerful test theory because it allows résarno:
(a) estimate multivariate G coefficients for multiple measures s(bpate variance
and covariance components accounted for by facets effects and error in a Gnstudy, a
(c) simultaneously estimate both univariate and multivariate G coefareat D
study.

CTT reliability coefficients are inappropriate when the reliabiitynultiple
measures designed to measure multiple dimensions is estimated simultaneousl
only applicable for analyzing one dimension. Thus, language testers have to
rigorously investigate the unidimensionality of measures and then conductsepara

analyses for each dimension. However, the most powerful feature of multiv@ariate
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theory is that the reliability for multiple measures can be simultaneessiated as
a multivariate G coefficient.

Reliability in CTT can be employed to decompose an observed test score into
true score and error. However, in testing situations, a number of facetstestate
score variance. A G study can identify the amount of variance in each component and
the error contributing to the total variance. The advantage of multivaritited®y is
that the theory provides not only facets variance components but also attenuated
correlation coefficients for multiple measures, and the coefficientsdarritverse
score form a convergent/divergent validity argument (Campbell & Fiske, .10&9)
instance, if a language tester is interested in estimating the depépnadiistening,
reading, and vocabulary tests, the attenuated correlation coefficient featheg
and vocabulary tests should be higher than the coefficient for listening and reading
tests. Listening and reading skills are considered separate skillss,Tivhatle
test-takers process orthography to understand reading passages, they process
phonology to understand listening passages. If the coefficients among rkiiéed s
are reasonably high, it can be a convergent validity argument. If the wre#ic
among unrelated skills are reasonably low, it can be a divergent validity argument

The Spearman-Brown prophecy formula can demonstrate change in reliability
only when the number of items has changed. A univariate D study goes a step furthe
by showing changes in reliability when the number of facets such as iters, and
passages has changed. A multivariate D study goes even further layingdahanges
in reliability when the number of facets for multiple measures has changed. F
instance, multivariate G coefficients can simultaneously indicate thearwhliems

that are necessary to design speaking and writing tests with a certainutegf
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reliability. This result is informative when deciding which facets mesasure have to
be changed in order to achieve a certain magnitude of reliability.

The procedure for estimating the variance and covariance components for
multiple measures in a multivariate G study is first done by setting tigndes
(Brennan, 2001a). Take the examplgoK i° for reading and listening tests. The
filled (-) circle indicates that the persons are the same across the measlitiee
unfilled (°) circle denotes that the items are different across the nesa€lrce the
variance and covariance components are computed, the variance-covariaroes matr

for personsXp), items i), and interactionsy{pi) can be displayed:

Yp= (& PR) o Ru(p?
oP(RL) o Pp(L))
e N
Yi= o i(R)
9 4(L) )
. o,
Ypi= o pi(R)
9 pi(L) )

where:o p(R) = persons variance for the reading test
o Pp(L) = persons variance for the listening test
o p(RL) = persons covariance for the reading and listening tests
0 RL(p) = disattenuated correlation for the reading and listening tests
o 1(R) = items variance for the reading test
o (L) = items variance for the listening test
o Pi(R) = persons-by-items interaction variance for the reading test
o Ppi(L) = persons-by-items interaction variance for the listening test

The diagonal elements in the matrices, suclva®(R) and o “p(L), are the
variance components. The lower off-diagonal elements, such#RL), are the

covariance components. Although covariance between the person’s variance
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components for reading and listeningd (RL)) shows the relatedness between two
sets of variance components, disattenuated correlations can be estimiagedwn in

the upper off-diagonal elements (e.g,RL(p)) for easy interpretation (Brennan,

2001a):
_ ep(RL)
0 RL(p) - .,ll"_:?:'p':R:'liF:'P':L}
where: o p(RL) = persons covariance for the reading and listening tests

o P(R) = persons variance for the reading test
o Pp(L) = persons variance for the listening test

A multivariate D study can be conducted by changing the number of it@ms (
to estimate multivariate G coefficients based on the variance and coearianc
components estimated in the multivariate G study. To achievé his,not changed
but is designated 85  to show the variance and covariance for the universe scores.
Then, the variance componentsihand) pl are divided by the number of itenms)(
>'pl is the error variance component for relative eryop(). The variance component
for absolute error) 4) consists of the items variance compongi) plus the error
variance componeng pl). The variance and covariance matrices for the universe

scoresY r), items §’l), and persons-by-items interactidrp( ) can be displayed as:

ye= o PR) )
op(RL) o L) )

5| = ( s2(R)Mi h
L oLy |

spl= (o PIR)MNI R
L o pI(L)/niJ

where:o Pp(R) = persons variance for the reading test
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o Pp(L) = persons variance for the listening test

o p (RL) = persons covariance for the reading and listening tests

o ‘1(R) = items variance for the reading test

o ‘1(L) = items variance for the listening test

o PI(R) = persons-by-items interaction variance for the reading test

o Ppl(L) = persons-by-items interaction variance for the listening test

ni = number of items

Using the variance and covariance components for universe score vayiance (

), relative error variance (o), absolute error variancg (), composite universe
score variance ¢ ‘c(t)), composite relative error variance (c(5)), and composite

absolute error variances( °c(A)) are estimated (Brennan, 2001a):
ct(t)= w2 0’t(R)+ wv 2 0’c(L+20w v wov’ o c(RL)

where: @ v = a priori weight for the reading test
@ v’ =apriori weight for the listening test
o ° r(R) = universe score variance for the reading test
o “ (L) = universe score variance for the listening test
o 7 (RL) = universe score covariance for the reading and listening

tests
0@ = wv?2 0 ’0(R)+ wv 2 0’0(L)+2w v wov o J(RL)
where: @ » = a priori weight for the reading test

@ v~ = apriori weight for the listening test

o “ 0 (R) = relative error variance for the reading test

o 0 (L) = relative error variance for the listening test
o 0 (RL) = relative error covariance for the reading and listening

tests
02cA)= wv?2 0 AR)+ wov 2 0’A(L)+2w v wv o ARL)
where: @ v = a priori weight for the reading test

@ v’ =apriori weight for the listening test

o *A(R) = absolute error variance for the reading test

o “A(L) = absolute error variance for the listening test
o 4(RL) = absolute error covariance for the reading and listening

tests
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The composite universe score varianee(t)) is the weighted sum of all of
the elements in the universe score mafyix-() where the weights4 ») are defined
a priori by the investigator or nominal weights, which show the investigator’s
judgment regarding the relative importance of the various levels of the fizetd fa
(Brennan, 2001a). Once composite universe score variance, composite relative error

variance, and composite absolute error variance are estimated, the matdtitar

coefficients can be estimated for relative decisi@s?( 6 )) and absolute decisions

(Eo (1))
) = S
(2 elo)+ 515':5]'j
where: o “c(r) = composite universe score variance
o “c(8) = composite relative error variance
_ 5 — & clt)
Ep (A) Ii;:‘r:(*l:}+ 515.:&}')
where: o “c(r) = composite universe score variance

o “c(A) = composite absolute error variance

The development of a computer software program called mMGENOVA (Brennan,
2001c) led to more frequent use of multivariate G theory. This software can handle
univariate/multivariate, balanced/unbalanced, and crossed/nested G ang D stud
designs.

In the field of educational measurement, Brennan, Gao, and Colton (1995)
utilized both univariate and multivariate generalizability theory to anaigtaning
and writing tests. Li and Brennan (2007) conducted a series of generalizability
analyses on a large-scale standardized reading comprehension test 06 native
English speakers and 500 non-native English speakers. The G study desigr$ adopte

werep X i, p Xi°% p X (i:h),andp X (i:h) wherep, i, andh are persons, items, and
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passages. The amounts of the variance components estimated weredifighdiyt
between the two groups, and the passages facet had a greater effect on the non-native
English speakers. Li and Brennan concluded that a single facet desigrs pu¢h a
overestimated the coefficients, so it should not be used when there are muléfse fac

In the field of language testing, multivariate G theory has been applied to
performance testing in order to estimate dependability for speakisdlteg, 2006;
Sawaki, 2007; Xi, 2007) and writing tests (Lee & Kantor; 2007). In the Japanese
context, multivariate G theory was applied to estimate the dependabilityrdfregw
test (Okubo, 2006), to rating students’ interest, motivation, and attitude toward
learning English (Yamamori, 2003), and to reading/summary and reading/fadle rec

tasks (Sawaki, 2005).

The Rasch Models

In this section, | introduce the Rasch models and the merits of applying
many-faceted Rasch measurement (MFRM). Lord (1953) first proposed gponse
theory (IRT), and seven years later, Rasch (1960) first proposed the Rasch
measurement theory (RMT). Although the two theorists had different ideas about
measurement, both theories can be defined as test theories that estimate the
probability of a person’s chance of getting an item correct or incorretttel
dichotomous Rasch model, the probability is based on the response of a student with a
particular ability level to an item with a particular level of diffiqulfhus, the Rasch
model is a probabilistic model in which person ability is estimated withoutrefer
to the item characteristics (e.qg., item difficulty) of any partica&rof items
(item-independent) and item difficulty is estimated without reference tpeis®n

characteristics (e.g., person ability) of any particular group of teststa
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(sample-independent) (Bond & Fox, 2001).

Fundamentally, two assumptions have to be met for the application of the
Rasch model: (a) unidimensionality and (b) local independence (Bond & Fox, 2001).
The assumption of unidimensionality means that only one ability is measureseby a
of items in a test. This issue has been contentious because it is unlikelyethat a s
test items measures only one latent trait or construct (Henning, 1988, 1992). For
instance, in foreign language testing, considering that reading is diotzhelated
with lexical knowledge, a reading test also taps students’ vocabulary knowlédge.
assumption of local independence means that items have to function independently of
one another. Simply put, a response to one item on a test should not influence the
probability of correctly answering other items.

The special features of the Rasch models are that they provide mose preci
measurement and additional information about test takers and items than CTT. First
the models convert raw scores into interval measures. Total test scoesm&SET
result in an ordinal scale that provides information about the order of the test taker
ability along a continuum. However, the application of RMT makes it possible to
transform the ordinal scale into an interval scale, which gives informdiaut the
interval distances on the measurement continuum. In other words, while ordinal
scales can show that 2 is greater than 1, interval scales can show to what degree 2 i
greater than 1. In most cases, Rasch item difficulty and person abilitaestiare

expressed on a logit scale that usually ranges from -3, indicating atezagy ian
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unable person to +3, indicating a difficult item or an able person. By convention, the
average item difficulty estimate is set at O.

Second, because item difficulty and person ability are placed on the same
interval scale, it is possible to estimate the probability that a partjpeitaon will
respond to a particular item successfully. For instance, a person with a penspn abil
estimate of 0 has a 50 percent chance of correctly answering an itertemith i
difficulty estimate of 0. Likewise, a person with person ability estima@ehafs a
75% chance of correctly answering an item with an item difficulty ettimfa-1.

Third, SEMin CTT is estimated for a whole test and is given one value, but
SEMin RMT can be computed for each item and test taker. This information
concerning the local error for all the items and test takers is moreedetaidl shows
which items or persons are the source of error (Embretson & Reise, 20005HNhe
for an item or a person is larger than, say .50, special attention must be paid when
interpreting the results.

The Rasch models, popularized by Benjamin Wright, are widely used in the
field of educational measurement, psychology, and medical science. The dichotomous
Rasch model takes account of two elements: person aBiitgi(theta (), and item
difficulty (D), b parameter or deltad). The probability of a person answering an
item correctly is determined by the distance between persiity abid item difficulty.

The dichotomous Rasch model is expressed by the following equation:
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sxp(Bn — Di)
(1 + exp(Bn — D))

Pni =

where: Pni = the probability of getting itemcorrect for person
Bn = the person ability for persanin logit score
Di = the item difficulty for item in logit score
exp= the constant or natural log function of 2.7183

In order to estimate person ability and item difficulty, a parametienason
procedure such as unconditional maximum likelihood (UCON) and approximation
(PROX) is used. Because of the mathematical complexity of the procddsineot
described here, but the step-by-step procedure of PROX is explained i 8viig
Stone (1978) and Otomo (1996). Once person ability and item difficulty are estimate
after the parameter estimation, probability can be estimated. Sexteradiens of the
Rasch model have been proposed. Andrich (1978) developed the Rasch rating scale
model, and Wright and Masters (1982) developed the partial credit model. These
models are extensions of the dichotomous model that incorporate item threshold
levels to the equation for the Rasch dichotomous model.

Another extension to the Rasch model is the many-faceted Rasch model
(Linacre, 1989), which takes account of person ability, item difficulty, and additi
facets inherent in testing “situations in which more than two facets interpadduce
an observation” (Linacre, 1989, p. 1). Although both theories can incorporate several
facets in the analyses, MFRM is different from G theory in that “MFRNklers
each examinee as an individual, and attempts to liberate, asdtatiatically possible,
each examinee’s measure from the distributional details of the other egamiems,
and raters that happen to be in the same analysis” (Linacre, 1996, p. 86). That is,
although random sampling theory, such as CTT and G theory, shows how reliable

observed scores are and how generalizable observed scores are in a defingel univer
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MFRM shows how accurate an examinee’s person ability is estimated without
reference to other facet effects. Thus, the most powerful feature of MFRst iz
FACETS analysis can incorporate possible measurement facets and cateemtim
individual examinee’s person ability as precisely as statisticallylpess

A powerful feature of MFRM is the flexibility of the design. The mada
encompass all crossed or nested designs, and the many-faceted Rasch wioail is r
against missing data (Bond & Fox, 2001, p. 111) in that missing data do not
drastically affect the precision of the estimates. Finally, by addiegtairc facet, an
ANOVA-like analysis can be conducted using the many-faceted Rasch model. By
adding facets such as occasions and proficiency lepelatue for the chi square and
the Rasch separation index can signify whether one group is more or less able than
other groups on the interval scale. For instance, if a test is given twice in a
pretest/posttest design to the same group of students, a repeated-nfeeQ\ks
shows whether the difference in the two scores is statistically signifiThe
many-faceted Rasch model can be used for the same purpose, but it provides
additional information about the invariant-examinees’ ability without reference
other facets.

The many-faceted Rasch model is often used in performance testing to take
multiple rating facets, such as different tasks, different prompts, andewaégity into

account. The mathematical equation for the model is expressed as:
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sxp(Bn — Di — Fk — Cj)
1+ sxplBn—Di— Fk —Cj)

Pnikj =

where:  Pnikj = the probability of personwhen rated on itemby raterj for
category thresholk
Bn= the person ability for persanin logit score
Di = the item difficulty for item in logit score
Fk = the category threshold difficulty for thresh&lch logit score
Cj = the rater severity for ratgin logit score
exp= the constant or natural log function of 2.7183

As with the dichotomous Rasch model, all the estimates for each facet are
calibrated by a parameter estimation procedure such as UCON; this diew
probability of persom rated by ratey on itemi for categoryk to be estimated.

In the field of psychometrics and educational measurement, a number of books
have been published on IRT (e.g., Embretson & Hershberger, 1999; Embretson, &
Reise, 2000; Hambleton, Swaminathan, & Rogers, 1991) and on the Rasch models
(Bond & Fox, 2001; Wilson, 2005). In language testing, several books referring to
IRT (Bachman, 1990, 2004; Brown, & Hudson, 2002; Henning, 1987; Lynch, 2003)
and the Rasch models (McNamara, 1996) have been published. Henning (1984)
initially introduced IRT in language testing and listed a number of the advardhge
IRT. Since then, a number of researchers have analyzed paper-and-pengsibes
the dichotomous Rasch, and the two and three parameter logistic models (e.g., Begla
2010; Beglar, & Hunt, 1999; Choi & Bachman, 1992; McNamara, 1990). In recent
years researchers have used the many-faceted Rasch model more frequéatielue
increasing number of studies on performance testing. A number of researsieers ha
investigated rater performance (e.g., Kondo-Brown, 2002; Lumley & McNamar
1995; Schaefer, 2008), while others have used MFRM for test development and test

validation (Kenyon, 1998; Norris, Brown, Hudson, & Bonk, 2002; Tyndall & Kenyon,
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1995; Upshur & Turner, 1999). G theory and the many-faceted Rasch model have
been used in the same study (e.g., Bachman, Lynch, & Mason, 1995; Lynch &
McNamara, 1998; Kozaki, 2004), and a number of researchers have used the
many-faceted Rasch model for ANOVA-like analyses. For instance, whenr gesgle
incorporated in an analysis of a speaking test, no significant impact was found on tes
performance (O’Loughlin, 2002; Lumley & O’Sullivan, 2005). In addition, Monsaas
and Engelhard (1996) administered an instrument with seven subscales two times in a
pretest/posttest design and conducted a FACETS analysis to evaluatedtseoéfn
intervention program by creating a time effect as a facet in thg-faaated Rasch

model. The results showed that changes were observed.

Gapsin theLiterature
The following gaps remain in the field of criterion-referenced testisgareh:

1. Few criterion-referenced studies have been conducted in Japan, even in the many
years following the implementation of the absolute evaluation system, as
described in th€ourse of Stud§1989). No researchers have discussed writing,
statistically analyzing, and revising criterion-referencetlitesis in Japan.

2. With the exception of Griffee (1995) and Kumazawa (2007b, 2009), no
researchers have reported the results of classroom criterion-pefe texsts
created by teachers in the Japanese university context.

3. Anumber of researchers have investigated the dependability and validity sf CRT
(e.g., Hudson, 1991; Kunnan, 1992), but pretest/posttest score gains in a
counterbalanced design have not been thoroughly investigated. The only
exceptions are studies by Brown (1993, 2001). Without the investigation of score

gains, it is difficult to estimate students’ mastery of course objectives.
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4. There is little information about the relationships and interactions among the
variance components of CRTs, as well as the extent to which the variance
components contribute to the total variance. No researcher has applied
multivariate G theory to investigate the extent to which facets in papqvearuil-
CRT forms contribute to the total variance and the relationships among the

variance components.

Research Questions
The main purpose of this study is to report on CRT development as part of
systematic curriculum development. The performance of two CRT forms isslést
in terms of their dependability and validity. To this end, the following research
guestions were posed:
1. To what extent do the criterion-referenced items function effectivelyéor t
students in this study?
2. To what extent do the facets of persons, classes, items, sections, and subtests
contribute to the total score variation in two CRT forms?
3. To what extent are two CRT forms dependable when administered as pretests and
posttests?
4. To what extent are two CRT forms valid when administered as pretests and

posttests?
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CHAPTER 3

GENERAL ENGLISH LANGUAGE PROGRAM

The purpose of this chapter is to describe the research context.
Criterion-referenced tests are curriculum-specific; thus, it pontant that the context

be described in some detail.

Unified Curriculum

This study was conducted at a private liberal arts university in eastem Japa
This is a high-ranking university and is renowned for having a well-coordinated
general English language program that is one part of the required generabeducat
program. In 2007 the university was made up of nine departments: literature,
economics, business, science, social science, law, tourism, welfare, and modern
psychology. The approximately 4,300 first-year students enrolled in the univeadity
to earn eight credits in this program. Students have to earn 126 credits to graduate
from the university.

The salient features of the program are as follows: (a) a unifiedsBngli
language curriculum, (b) two major English courses, (c) a placemerdndsid) a
Reading and Listening Personal Computers unified examindti@ncurriculum is
unified in the sense that classes taken in the first and second semestayseaarecse
in order of difficulty, and a unified syllabus developed by the administratorsddase
unify the class content. All the classes in the two courses are based @basstiht
describes (a) the class goals, (b) materials, (c) teaching methods) andlation
methods. The section on class goals provides a general description of the class and t

goals of the course. The section on materials specifies the assigned textubthles a
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content of the textbooks. Usually, teachers choose from two or three alternative
textbooks. The section on teaching methods identifies activities that can be used in
class and suggests ways to efficiently manage the class. The secti@iuatien
describes assessment methods, grading criteria for the class, and ¢néagerc
accounted for by each criterion. The unified curriculum document unifies what
teachers teach, but teachers still have to design their class objectisenaiatests,
lesson plans, and teach to the objectives.

The general English program is made up of two major courses, the Language
and Culture Course and the Communicative Course (Table 1). The common goal for
both courses is to improve students’ general English proficiency. The Languége
Culture Course is focused on raising students’ intercultural awareness,heghile t
Communicative Course is focused on developing students’ communication skills.

Students can choose the

Table 1
General English Program Course Goals

Communicative Course (COC) Goals Language and feutourse (LCC) Goals

Interactive World English (IWE): Students read English for Cultural Understanding (ECU):
about social issues, exchange and present their Students read about cultural issues, exchange and
ideas. present their ideas.

Media English (MED): Students read newspapergnglish through Video (ETV): Students listen to
and magazines to obtain information from the cultural topics.
media.

Reading and Listening Regular (R&L): Improve Reading and Listening Regular (R&L): Improve
students’ reading and listening skills. students’ reading and listening skills.

Reading and Listening PC (R&L PC): Improve Reading and Listening PC (R&L PC): Improve
students’ reading and listening from autonomousstudents’ reading and listening from autonomous
learning on a PC. learning on a PC.

Writing (WRT): Improve writing, e.g., being able Writing (WRT): Improve writing, e.g., being able

to write accurate sentences and coherent, to write accurate sentences and coherent,
structured paragraphs. Students also learn structured paragraphs. Students also learn
techniques, rules, and manners in writing. techniques, rules, and manners in writing.
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course that they desire to take. Each course has a core class in whitteatezahes

the same group of students twice a week. The core Language and Cultwe Cour
class is English for Cultural Understanding, and the core Communicative Classe ¢

is Interactive World English. The following classes are designed toesuppt skills

that cannot be covered in the two core classes: Media English, Readingtanthgis
Regular, Reading and Listening Personal Computers, and Writing in the
Communicative Course; and English through Videos, Reading and Listening Regular,
Reading and Listening Personal Computers, and Writing in the Language am@lICult
Course.

Under the unified curriculum, a placement test is administered at the beginning
of each academic year. The in-house paper-and-pencil multiple-choieeplatctest
consists of listening and reading sections that are designed to spread oneegami
test scores. This one-hour exam is administered in order to identify the top five
percent of the students, who can choose to be exempted from the general English
program, and place the remaining students into two groups based on their test scores.
Those who wish to be exempted can automatically earn the eight credits a&tiproc
to take other elective English classes offered for second-, third-, and fourth-yea
students. Based on the placement test scores, the students are placed into two groups,
Group A and Group B (Figure 2). There are three levels for each coursel (evest
difficult), level 2, and level 3 (least difficult). In the first semestes, gtudents in

Group Atake level 2 classes,

Spring Semest Fall Semeste
| Level Z | JlLevell | Group A
[Plecement te! /
| Level G I [ LevelZ | Group E

Figure 2 Systematic level sequence in the English language program.
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and in the second semester, they proceed to the level 1 classes. The students in Group
B take level 3 classes in the first semester and level 2 classes indhd semester.
This system is designed to offer classes that match the students’ poyfilgeels.

Students taking the Communicative Course and Language and Culture Course
classes are required to take the Reading and Listening Personal Computeds unifi
examination at the end of the semester. In the Reading and Listening Personal
Computers class, students autonomously study web-based materials on computers for
the purpose of improving listening and reading skills. All the students taking the
Reading and Listening Personal Computers class have to take the Reading and
Listening Personal Computers unified examination, which is a NRT used to measur
students’ general English proficiency; thus, the test is not sensitive to dutivdyg of
the Reading and Listening Personal Computers class, and is not linked to the
curriculum content. The test has three eight-item reading sections, aetjh#+ttem

listening sections for a total of 40 questions. Each item is worth one point.

Reading and Listening Regular Class
Students taking the Communicative Course and Language and Culture Course
classes are required to take the Reading and Listening Regular clagexthiased
class meets once a week and is comprised of approximately 35 students and one
teacher who is assigned to teach the class throughout the semester.I3 heegoa
improve the students’ listening skills, reading speed, and reading skills such as
skimming, scanning, and identifying topic sentences. To achieve the cléss goa

students watch videos several times and study an assigned reading shkibskex
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The subgoal of this class is to increase the students’ vocabulary size.degea
method is generally formal and teacher-centered.

A textbook was developed for the Reading and Listening class to help students
achieve the class goals. The book has five units, and each unit has two chapters, one
for reading and one for listening. Each reading chapter consists of (a) warm-up
guestions designed to help students generate ideas about the tgpeg(byeading 1,
(c) four multiple-choice questions about the passage, (d) a brief introduction to a
targeted skill and exercises, (e) speed reading 2, (f) speed reading 3,a@md (Q)
analysis task that requires students to thoughtfully consider the topic. fEnenls
chapters are made up of the following sections: (a) listening 1, (b) threalsee/f
guestions, (c) listening 2, (d) three questions asking students to provide reasons for
their answers to the true/false questions, and (e) communication round-up, which
involves students in a discussion.

| examined the assigned textbook from the following perspectives: (a) topics,
(b) number of words, (c) readability, and (d) target skills covered in the chafiters
textbook covered a wide range of topics. It starts with general topics arsctghif
more scientific and specific topics. As shown in Table 2, the number of words in the
passages ranged from 254 to 547. Readability indices showed that the reading
passages were generally more difficult than the listening passdgelssténing
passage in Chapter 4 was the easiest while the reading passage in Chaptee2 was
most difficult. Thus, the passages were not sequenced in order of difficulty.

With regard to the grading system, students’ attendance accounts for 30% of
their final grade, and participation accounts for 30%. Teachers have differgnDf
calculating student participation, but according to the university attendancg pol

students have to attend more than 80% of the lessons to get credit for the class. Some
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Table 2

Textbook Analysis for the Reading and Listening Regular Class

Readability
Unit: Theme Chapter Title # of words (FRE/FGL) Target skill
1: University 1 Reading (Stepping into 408 67.28/5.7  Guessing
Life Adulthood)
1 Listening (Stepping into 254 84.67/3.6
Adulthood)
2 Reading (Myths about 418 62.34/6.3  Reading phrase
American Universities) by phrase
2 Listening (Myths about 545 78.85/4.6
American Universities)
2: Relationships 3 Reading (Making Friends) 347 12(B.1  Longer phrase
reading
3 Listening (Making 315 90.73/2.1
Friends)
4 Reading (Conflict!) 421 65.80/5.8  Focusing on
stressed words
4 Listening (Conflict!) 349 92.60/1.4
3: Mental Health 5 Reading (Stress) 415 73.15/4.6nferénce 1
5 Listening (Stress) 392 83.75/3.0
6 Reading (Depression) 432 62.80/6.2 Inference 2
6 Listening (Depression) 474 75.71/4.2
4: Travel 7 Reading (The Soul of 393 81.66/3.6  Skimming
Seoul)
7 Listening (The Soul of 437 80.09/4.4
Seoul)
8 Reading (A Different Bali) 452 71.51/4.9  Scamnin
8 Listening (A Different 311 75.40/4.4
Bali)
5: Family 9 Reading (Women, 350 74.63/4.7 Identifying a
Marriage, and Equality) topic sentence
9 Listening (The American 547 83.95/4.9
Family?)
10 Reading (Women, 386 64.57/6.0  Paragraph
Marriage, and Equality) structure
10 Listening (Women, 260 77.28/4.3

Marriage, and Equality)

Note.FRE = Flesch reading ease; FGL = Flesch grade level.

teachers give quizzes, collect student portfolios, or evaluate the studetuidéatti

toward learning in class. The final 40% is based on students’ scores on the final

examination, which is designed by the teachers. At least 30% of the tesaiems

based on the content of the textbook. No guidelines are provided regarding how the

test should be developed or administered in the unified syllabus. The final
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examination, attendance, and participation points are added to determine the students’
grades. Students with less than 60 total points receive a failing grade, D. Students
with 60-69, 70-79, 80-89, and 90-100 points receive a C, B, A, and S, respectively.
Students who receive a failing grade, D, cannot retake the class; they Ipaye t

3000 yen to take a credit approval test. If their score exceeds a certgioint, they

can earn credit for the course.
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CHAPTER 4

PILOT STUDIES

The purpose of conducting two pilot studies was to demonstrate how two CRT
forms used in the main study were developed. In this chapter the methodology and

results of the pilot studies are described.

Pilot Study 1
The purpose of Pilot Study 1 was to conduct an intervention construct validity
study using a pretest/posttest design with two counterbalanced test faonSRIT
forms were developed and administered to two groups of students both as pretests and
posttests in a proficiency-based curriculum. To this end, the following rbsearc
guestions were formulated:
1. To what extent are the two CRT forms dependable in the two administrations?

2. To what extent do the students master the items on the two test forms?

Methods
Participants.

This study involved 88 first-year Japanese university students at the university
where the main study was conducted. The students were divided into two groups: 45
first-year welfare majors were designated as Group A ands33/éar literature
majors were designated as Group B. Because the test involved a listening adtmpone
and microphones were not used, it was important that students in the same room take

the same test form. Based on the placement test results, the students in Gevep A w
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placed in one of the lowest class levels and students in Group B were placed in one of

the mid-ranking classes.

CRT development.

The three primary purposes in developing the two Reading and Listening CRT
forms were to: (a) diagnose the students’ non-mastery before instrucjiteacb the
items on the final examination, and (c) assess the students’ achievenreieafte
instruction. Developing the two forms before delivering the instruction allowed the
to be used as diagnostic tests. Once the students’ areas of non-mastery aeryd mast
were identified, the teachers could focus on the course objectives that the dtadents
not yet mastered and teach them the item content that woulddx desthe final test.
By administering the tests twice, it was possible to compare the resualiseabon
the pretest and posttest and examine the effectiveness of the instruction.

Two teachers set the objectives and designed the class syllabus bygeterri
the class goals that had been set by the administrators (See the tdass gyl
Appendix E). Before the instruction and prior to developing the test specificdtions,
meticulously examined each chapter of the textbook (see Table 2). Oncehlbeke
was analyzed, a test specification was developed. The two CRT forms were used t
assess how well the students had learned the listening materials, the voasuagry
and the reading materials that appeared in the assigned textbook. Table 3 shows the
number of chapters, items per chapter, and items tested on each form of the CRT. In
the listening test, five listening chapters were selected from tlggnadgextbook.

Three multiple-choice comprehension items were developed to test how well the
students learned the content of the dialog, and two multiple-choice items wteza wr

to test how well the students knew the receptive meaning of the vocabulary items tha
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appeared in the dialog. The listening section was made up of 25 items. The students
had to watch a video to be able to answer the questions. A sample listening
comprehension item is as follows:
How was the speaker’s experience in high school?

a. He took many tests.

b. He had to go to prison.

c. He had to go to many places.

d. He was tired of high school.

The correct choice is d.

A sample vocabulary item on the listening test is as follows:
Which word has the closest meaning to “trapped” in the passage?
a. Tricked

b. Caught

c. Deceived

d. Fascinated

The word “trapped” appeared in the dialog and the students watched the video
to choose the option that had the closest meaning to the word. The correct choice was
b.

Twenty vocabulary items were taken from the four reading passagesdaelecte
from the assigned textbook. Five items were nested within each chapter to test
whether the students learned the receptive meaning of the vocabulary items in the

textbook. A sample item is as follows:
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The first step is the most crucisthge.
a. Essential

b. Testing

c. Commercial

d. Searching

The underlined word was the target word. The test sentence was modified from
a sentence that included the word in the textbook. Students read the sentence and
selected the option that had the closest meaning to the target word. Tt duiee
was a.

Four reading chapters were selected from the textbook, and five items were
nested within each chapter for a total of 20 items. Six items were desigestihtate
students’ mastery of the reading strategies learned in class suclase r@ading,
inferring vocabulary meanings, reading content words, and 12 items were developed
to test the content of the passages. A sample reading strategy itesfolésas:

Choose the LEAST important word(s) in the sentence.

a. Each stefb. takesc. themfarther along in their personal d. journey

The sentence was taken from the textbook. This item was designed to test a
reading strategy called focusing on reading content words. The textbookedpla
that focusing on reading content words was a key to reading faster. Thenaaerl
parts were the choices. The only function word in the choicesheaswhich was
the least important word. Thus, the correct choice was c. A sample reading

comprehension item was as follows:
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What is one of the internal products?
a. The quality of experience
b. Test scores

c. The university one goes to

o

. The job one had

The students read a passage taken from the textbook and chose the best option.
The correct choice was a. Based on the test specification, | developedtaiitbe i
and had native and non-native teachers carefully proofread the examinatiens. Af

considering their comments, the CRT forms were finalized.

Table 3
2005 Form A and Form B of the Reading and Listening CRT
Listening Vocabulan Readin(
# of chapter 5 chapter 4 chapter 4 chapter
# of items pe 3 comprehensic 5 receptivi 2 strateg
chapter 2 vocabular 3 comprehensic
# of items 25 20 2C
Procedures.

In Brown’s (1995) model, CRTs are developed in the testing phase and
administered as diagnostic tests before instruction and as achievemeaftéests
instruction to examine the effectiveness of the instruction. There are faur ma
administration designs: (a) posttest only, (b) pretest/posttest with one édrm, (
pretest/posttest with two forms, and (d) pretest/posttest with two couaierbel
forms (adapted from Popham, 2003).

All too often only a posttest is administered as an achievement test in order to
calculate students’ final grades. This design has two limitations: (a) noegidé

student score gain and (b) no teach-to-test instruction. In other words, it is not
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possible to know whether or not the students learned anything from the course and
whether or not the information that was taught matched the test content. If a
diagnostic test is not administered, teachers have no information concerning what
students can do before instruction. An achievement test should show the extent to
which students understand the designated content by the end of semester. By
comparing students’ scores on pretests and posttests, teachers can undedgand st
learning more clearly.

The pretest/posttest design using one form solves the problems arising from
posttest-only designs. By comparing students’ test scores before andsaftetion,
teachers can at least partly determine what students have learned.ili tdashters
set a cut-point in a situation where they have to identify non-mastery atelyntse
B-index can be calculated to determine how much each item contributes to the
pass/fail decisions that are often made with CRTs (Brown, 2003, p. 15). With this
design, the most suitable indicator of sound criterion-referenced itemsiféneraie
index (DI), can be easily calculated in order to determine the extent to vidnignts
learned the item content as a result of instruction. However, this desigrs $uffe a
drawback known as pretest reactivity (Popham, 2003, p. 152). If students know that a
test administered as a diagnostic test is also going to be used as amaehi¢gst,
they might only study the parts of the class content that are on the pretdslitibna
given that there is a limit to what can be tested with one form, teachers cataot te
wide range of class content.

Using a design that incorporates multiple pretest/posttest forms masimiz
pretest reactivity effects, and teachers can test a wider rangesgfotdjectives.

However, this design also entails a pitfall. If the difficulties of the T @rms
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differ, then it is not possible to estimate students’ achievement simply byciungtra
their test scores on the diagnostic test from their test scores on the achisesie

One feasible solution to this problem is to adopt a counterbalanced
pretest/posttest design in which the class is divided into two groups and half of the
students take one form each as a pretest, then the forms are switched so that the
students are tested with a different form on the posttest. Although this design does not
solve all the problems that have been mentioned above, it does minimize them. In
addition, intervention construct validity studies can be carried out with this design. If
the CRTs measure the construct well, the students’ scores should increase
significantly between the pretest and the posttest, and the score gains cath && us
the basis for one argument for the construct validity of the CRTs (Brown & Hudson,
2002, p. 225). Another advantage of this design is that the results obtained from
diagnostic tests can be used to revise the CRTs so that more refined CRTs can be
administered as achievement tests. This design was adopted in two published studies
by Brown (1993, 2001), who reported that only a slight increase was observed in
terms of the DI value in one semester.

For the above reasons, the counterbalanced pretest/posttest design was adopted
in this pilot study. Forms A and B were administrated to Groups A and B resgbgcti
as a pretest. The teacher informed the students that their pretest scodeBaveuio
effect on their final grades and explained the purpose of the diagnostic testghlt
the test score sheets were returned to the students, the question sheetdegtze col
to maintain test security. The students were asked to study the clagalnsten as
the textbook and handouts, because they would be tested on the final examination day
(See sample activity sheets in Appendix F). Twenty-six 90-minute classedaught

by two teachers twice a week for 13 weeks. At the end of the semestest floente
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that the students did not take at the beginning of the class was administenetgsthe
scores determined 40% of their final grades. Students were given 90 minutes to

complete the test.

Analysis.

The responses of the students were dichotomously scored, and then processed in
EXCEL [version 2007]. Missing blanks were treated as incorrect responses. Item
facility (IF) and the difference index (DI) were calculated fortalins. Dependability
indices or generalizability coefficients for absolute decisions w&lated using
GENOVA [version 2.1] (Crick & Brennan, 1983) with theX (1:S)D study design. In

this design, students take a test form in which the items are nested withinshapter

Results

Tables 4 and 5 display the descriptive statistics for the 45 students in Group A
and the 31 students in Group B who took Forms A and B, respectively, as pretests.
Group A was less proficient as indicated by their means on the listening, \agabul
and reading subtests of 9.27, 9.29, and 7.24, respectively. Group B obtained slightly
higher means of 10.68, 12.23, and 9.42 on the listening, vocabulary, and reading
subtests. The Cronbach alpha internal consistency reliability coetficee
norm-referenced reliability estimate yielded estimates of .8&(ling), .62
(vocabulary), and .37 (reading) for Form A and .20 (listening), .32 (vocabulary),
and .23 (reading) for Form B. The dependability indices were slightly lowerhiban t
Cronbach alpha coefficients, ranging from .09 to .56. At the end of the semester,
Group A f = 45) took Form B as a posttest and obtained means of 11.66 (listening),

9.75 (vocabulary), and 9.50 (reading), as shown in Table 7.
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Table 4
Descriptive Statistics for Form A Pretest in Pilot Study 1

Listening Vocabulan Readin(
k 25 20 20
N 45 45 45
M 9.217 9.2¢ 7.24
SC 2.7¢ 3.2¢ 2.44
Minimum 4.0C 3.0C 3.0C
Maximurr 18.0( 16.0( 13.0(
Alpha .3€ .62 37
Dependabilit 2€ 5€ 27
Table 5
Descriptive Statistics for Form B Pretest in Pilot Study 1

Listening Vocabulan Readin(
k 25 20 20
N 31 31 31
M 10.6¢ 12.2:¢ 9.42
SC 2.4C 2.4% 1.9¢
Minimum 7.0C 7.0C 5.0C
Maximurr 15.0C 16.0( 12.0(
Alpha .2C .32 28
Dependabilit .0¢ 2E 14

The standard deviation for the vocabulary section on the Form B posttest was
the largest at 3.96, indicating that some students studied for this final examination but
others did not. Group B1(= 33) took Form A as a posttest. The students obtained
means of 14.27, 14.67, and 12.67 for the listening, vocabulary, and reading tests,
respectively, as shown in Table 6. The reliability coefficients varieelywifrom .01
to .77, as did the dependability indices, which ranged from .00, to .76. The data
obtained from Form A and Form B used as pretests and as posttests weredaverag
and the means for the pretests and the posttests were 9.69 and 12.09. Thus, a slight

increase in the mean scores was observed.
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Table 6
Descriptive Statistics for Form A Posttest in Pilot Study 1

Listening Vocabulan Readin(
k 25 20 20
N 33 33 33
M 14.27 14.6% 12.67%
SC 2.84 2.1C 1.6¢
Minimum 8.0C 9.0C 10.0C
Maximurr 19.0C 18.0( 16.0(
Alpha AL A4C .01
Dependabilit 28 28 .0C
Table 7
Descriptive Statistics for Form B Posttest in Pilot Study 1

Listening Vocabulan Readng
k 25 20 20
N 44 44 44
M 11.6¢€ 9.7t 9.5(C
SC 3.0z 3.9¢ 2.7¢
Minimum 6.0C 3.0C 2.0C
Maximurr 18.0( 17.0( 16.0(
Alpha A7 7 58
Dependabilit A€ 7€ .5C

Table 8 displays the item facility values and the difference index for batisfor
As a rule of thumb, IF should be close to .00 when tests are used as pretests.
Conversely, IF should be close to 1.00 when tests are used as posttests. The IF values
for items 26, 32, and 56 in Form A and for items 9, 11, 16, 19, 20, 30, 35, 38, 42, 43,
45, 48, 55, 59, 60, 63, and 64 in Form B used as pretests, were above .70, indicating
that most of the students could already answer the items before instructidR. The
values for items 8, 10, 18, 21, 24, 29, 50, 57, and 62 in Form A and for items 1, 4, 6,
10, 18, 22, 28, 40, 47, 49, 50, 51, and 60 in Form B used as posttests, were below .30,
indicating that the students did not learn the items even after the instruction. Eig
items on Form A and 37 items on Form B had negative DI values. These unwanted
results were probably due to the difference in the proficiency levels betweap &

and Group B.
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Table 8
Criterion-Referenced Item Statistics for Form A and Form B

IF IF DI IF IF DI
ltem (PostForm A (Pre Form A (Form A) (Post FormEB (Pre FormB  (Form B
1 .82 24 .57 .2C Az .07
2 .67 18 AC 37 .5C -.13
3 .5E AC AE .3C 28 .0€
4 .8t .5E .3C .2C 28 -.03
5 .5E .51 .0z 3¢ .5C -11
6 .5z .62 -11 .07 .0z .04
7 .64 .6C .04 432 .2C 23
8 27 A3 14 .5C A€ 31
9 4L .32 14 .68 77 -.0¢
1C 1€ A7 -.28 A1 A€ -37
11 .91 .32 .5¢ T .81 -.02
12 .64 Az .21 41 AC 31
13 .67 2E A4z .5¢ 28 37
14 .94 .6¢ .25 .3€ .5E -.18
15 1.0C .52 A€ .5¢ Az A7
1€ .8t .6C .2t .58 74 -.1€
17 3¢ 25 14 T AC 37
18 .24 .5E -.3C 2E 4L -.2C
19 Az 32 A1 .84 .84 .0C
2C 27 .0¢ 1€ .68 .87 -.1¢
21 .21 JA¢ .0z .5¢ .5z .07
22 .91 AC .51 2E 1€ .0¢
23 .5z .2C .3z 27 A€ -.21
24 .24 27 -.03 73 .3¢ .34
25 .5¢ 2E .3z 73 .5z 21
2€ .97 73 .24 .6€ .61 .0t
27 1.0C .68 .32 .61 4L 1€
28 .8¢ .58 .3C .2C 4L -.2E
29 Az .52 -41 41 .6E -.24
3C Tz A7 .2€ A7 77 -.31
31 A€ AC .0¢ .34 Az -.0¢
32 1.0C 73 27 AL .6E -.1¢
33 41 18 22 .5E .5z .02
34 .61 .3C .3C 32 .61 -.2¢
35 1.0C .5€ A4 .7C .9C -.2C
3€ .5¢ 18 .4C .5C .5¢ -.0¢
37 .8t .38 A7 .7C .3t .3t
38 .8¢ .5¢ .2¢ A4 .84 -.4C
3¢ .97 .6€ .31 .32 .61 -.2¢
4C .82 .5¢ 28 23 3¢ -.1€
41 .5E .34 .2C AL .3z A3
42 .8t .34 .51 .57 71 -.14
43 4L 27 A€ 73 77 -.0E
44 .5¢ .34 23 .5E .6¢ -.13
45 .97 .5€ 41 .57 .94 -.37
4€ AE 22 -.07 .3€ .61 -.2E
47 < .38 41 .2C .6E -.44
48 .8¢ .67 .21 73 .94 -.21
49 .3€ 1€ ¢ .0¢ AC -.01
5C .0z .0¢ -.0€ 25 .5z =27
51 .5z 22 .2¢ .07 Az -.0€
52 A€ .32 AE .5¢ 28 37
53 .94 .3€ .5¢ .64 .6¢ -.04
54 .82 27 .5E .32 Ky .0C
5E .94 .6C .34 .7C 77 -.07
5€ .97 7€ .21 A3 .2€ A7
57 A€ 2¢ -.11 43 .0€ 37

(Table 8 continues)
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(Table 8 continued)

IF IF DI IF IF DI

ltem (PostForm A (Pre Form A (Form A) (Post Form B (Pre FormB  (Form B
58 .8t .38 A7 .5E .0C .5E
5¢ .88 A¢ .3¢ .6€ 71 -.03
6C .97 .67 .3C .2E .9C -.6E
61 A8 27 22 .61 AL 1€
62 24 A1 Az .3¢ .07 .32
63 7¢ .07 7z .9¢ 1.0C -.02
64 .91 .51 .4C .84 77 .07
65 A8 44 .04 .3¢ .32 .0t
Discussion

Let us consider the results of this pilot study in terms of the research questions
Research question asked, “To what extent are the two CRT figpendable in the
two administrations?” The dependability indices for the Form tBriag and reading
subtests, which were taken by Group B as a pretest and the FoeadiAg subtest,
which was taken by Group B as a posttest, were low becatlsevhriance was
observed in the test scores. The other tests were found to have moeépeidability
values ranging from .25 to .76. These results indicated that, priontucting Pilot
Study 2, the tests with low dependability had to be revised. Althdaghktgs can be
one indicator for deciding the quality of items, teachers should eddamine test
content carefully in order to decide whether or not items aresumeg the target
objectives of the class, especially when the sample sizehantuimber of items are
both small.

Research question 2 asked, “To what extent do the students master the items on
the two test forms?” The pretest/posttest design with two counterbalanced for
enables teachers to determine the effectiveness of their instruction to gpee e
inspecting two indicators; DI and IF. To calculate DI, the same itenmestbawe
administered as both the pretest and posttest. Recall that DI for the iteonsiB F

had negative values. Considering that the proficiency level of Group A and Group B
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differed, this was unsurprising. For that reason, it is difficult to say how nemg i
were learned based on DI. Ideally the DI statistic should be used when thepcgfic
levels of two groups are approximately equal.

The other indicator of student learning is score gain. This is a simple but useful
statistic for indicating the effectiveness of instruction. For instancal] tbat the
means for the combined pretests and posttests for the vocabulary tests were 10.76 and
12.21, respectively. This suggests that a limited degree of learning occutined i
interval between the tests. This finding constitutes one of the arguments for the
construct validity of the CRT because the objectives taught in the clas$easred

to some extent and this is reflected in the gain score.

Pilot Sudy 2

The purposes of Pilot Study 2 were to revise the two test forms based on the
results obtained in Pilot Study 1 and to pilot the test forms again to the students in the
class in which the main study was conducted. The two test forms describedrist the f
pilot study were revised and administered to 34 students in one class thahl was i
charge of teaching. The following two research questions were posed:
1. To what extent are the two revised CRT forms dependable in the two

administrations?

2. To what extent do the students learn the class materials tested on the twb revise

CRT forms?

Methods
Participants.

Thirty-four first-year literature students taking the Communicative @ours
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participated in this pilot study. This group of students, who were taking the Reading
and Listening Regular class, was classified as a below-averagegmofigroup

based on their scores on the in-house placement test. It was desirable tonrarieide
students in Pilot Study 2, but because | was assigned to teach only one claas and w
not able to ask other teachers to administer the CRT, the tests were adrdioiskgre

to one class.

I nstrumentation.

Due to the low dependability indices obtained in Pilot Study 1, major changes
were made to the designs of the listening and reading CRT. The originahlistesii
had five dialogs with three comprehension and two vocabulary items nested within
each dialog. Recall that the dependability indices for the listening seatigad
from .09 to .46. The low values were mainly due to the performance of the vocabulary
items in the listening section. To improve dependability, the vocabulary itendidhat
not measure the students’ listening achievement were excluded. In additiongbecaus
each of the dialogs lasted about two to five minutes and two minutes had to be
allocated between the dialogs to allow students to answer questions, it was a rathe
time-consuming test. For the above reasons, the vocabulary items and one dialog wer
eliminated; thus, the revised test was made up of four dialogs and 20 comprehension
guestions.

The reading test originally had four passages with two strategy questions
three comprehension questions nested within each passage. The dependabdgy indic
were low, ranging from .00 to .50 except the one in Form B taken as a posttest.
Because the best strategy for improving dependability is to add more items, @e mor

strategy question and two more comprehension questions were added to each passage.
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Thus, three strategy questions and five comprehension questions were nested within

each passage. In total, there were 32 reading test items.

Table 9
2006 Form A and Form B of the Reading and Listening CRT

Listening \Vocabulan Readinq
# of chaptet 4 chapter 4 chapter 4 chapter
# of items pe 5 5 receptiv: 3 strateg
chapters comprehension

comprehensic

# of item: 2C 20 32

In addition to redesigning the test specification and the test forms, minor
changes were made to the items based on the output produced by ITEMAN [version
3.6] (Assessment Systems Cooperation, 1998), which provided descriptive statistics
and the results of a distracter efficiency analysis. The diffeiiedes is the best
indicator to judge sound criterion-referenced items, but because several items
displayed negative DI values due to the difference in the students’ proficesraty |
in the two groups, DI was not a useful source of information for revising the test
forms. The items with excessively high or low IF values were revisetidngmng the
wording of the correct choice to make it more attractive or the wording of the
distracters to make them more or less attractive. For instance, the tirchitine
listening subtest was revised so that the correct choice would attract odeetst

How was the speaker’s experience in college?

a. He wanted to study harder.

b. He had a lot of free time.

c. He did not go to classes.

d. He was always late for classes.
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The correct choice was a. The distractor efficiency analysis showetDétat
31%, 7%, and 21% of the students selected choice a, b, ¢, and d, respectively when
the third item in Form A was given to the more proficient group of the students as a
pretest. When the item was given to the less proficient group of the students as a
posttest, 55%, 42%, 3%, and 0% of the students selected choices a, b, ¢, and d,
respectively. The IF values were .40 and .55, and the DI value was .15. In terms of the
DI value, the item was not problematic, but choice b was as attractive asa&hbice
make the correct choice more attractive, it was changed to “He was @meaqdal as
his teachers.” Also, to make choice b less attractive, it was changed waHe
treated equally with other students.”

The following item was revised because one of the distractors did not function
well.

How was the speaker’s experience in high school?

a. He took many tests.

b. He had to go to prison.

c. He had to go to many places.

d. He was tired of high school.

The correct choice was choice d. The distractor efficiency analysided\bat
36%, 29%, 11%, and 24% of the students selected choice a, b, ¢, and d, respectively
when the item was given as the first question on the pretest to the less miroficie
group, and 9%, 9%, 0%, and 82% of the students selected the choices when the item
was given as a posttest to the more proficient group. The item was the fitgirgues
on the test, so it was designed to be easy. The IF values were .24 and .82, and the DI

value was .58, indicating that the item was working well. However, choice c was
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selected by many students on the pretest and no one selected it on the posttests. Thus,
choice c was rewritten as “He had few friends.”

The following item provides an example of how the items were revised when
one of the distractors was too attractive.

What does Elizabeth do to relax on the way back home?

a. She runs.

b. She enjoys the scenery of her neighborhood.

c. She listens to songs.

d. She takes a walk.

The correct choice was d; 4%, 31%, 2%, and 62% of the students chose choice
a, b, ¢, and d, respectively when the sixth item in Form A was given as ttat fivete
the more proficient group of students. When the item was given to the less proficient
group, 0%, 45%, 3%, and 52% selected the choices. The IF values were .62 and .52
and the DI value was -.11. The primary problem with this item was that choias b w
too attractive. Thus, it was rewritten as “She works out a lot” to make it less

attractive.

Procedures.

Form A and Form B were given as a pretest and posttest. The teacher
announced that the pretest scores would be part of the participation grade and
encouraged the students to do their best on the first day of class. Most of the students
took 90 minutes to complete the test. The test scores and the means for each of the
subtests were reported to the students in the third class. The students who scored

lower than the mean were particularly encouraged to get higher scorelselpmatest
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means on the final examination because the students who scored lower than the
means on the pretest or who were categorized as “unsatisfactory” niliging: felass.
Although the teacher would not make pass/fail decisions based on their test scores, it
was considered important to set a cut-point for each of the subtests so that the
students would clearly understand the teacher’s expectation and would be encouraged
to study harder. For teachers, whether or not students scored higher than a cut-point
could be a useful source of information used to determine whether the students would
pass the class. The final examination accounted for 40% of the students’ firal grad
and the remaining 60% was determined by their attendance and participadies. gra

The details of the final examination, including the number of items, the content, and
the coverage of the textbook, were announced one month before the examination was
given. Twelve 90-minute classes were taught once a week. The students took the

90-minute CRT on the last day of class.

Analysis.

The responses for all the items were dichotomously scored and missing
responses were treated as incorrect. ITEMAN [version 3.6] (Assessn&aitnSy
Corporation, 1998) was used to calculate the descriptive statistics. MGENOVA
[version 2.1] (Brennan, 2001c) was used to estimate multivariate coefficients for
absolute decisions for the pretest and posttest using e’ design. A multivariate
decision study also provided univariate generalizability coefficientd&olate
decisions for the listening, vocabulary, and reading pretests and posttestsriBrenna
2001a). Criterion-referenced item analysis was carried out using EX@Eion
2007]. Because the pretest means were set as the cut-poilsntex was

calculated to determine how well each item differentiated satisfaatmy
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unsatisfactory groups of students. The difference index could not be computed
because the same items were not administered twice as a pretest a&sd. postitad
of using DI as an indicator of students’ learning, their total test scores veeréous

determine the degree of their learning.

Results
Table 10 and Table 11 display the descriptive statistics for the Formespret
and Form B posttest, respectively. Thirty-three students took Form A ateatpimhe
means were around the midpoints, and the dependability indices were slightly lower
than the alpha coefficients. The vocabulary test had the highest dependability index
at .63, and the listening test had the lowest value at .25. Thirty-four students took
Form B as a posttest. The means on the posttest were higher than the means on the
pretest. The means for the vocabulary and reading tests increased more thanthe me
for the listening test. The dependability of the listening posttest was ngloér tihan
that of the pretest, but the dependability indices of the vocabulary and reading tests
were slightly lower than the pretest indices. The multivariate gendsiiliza
coefficients for absolute decisions for the pretest and posttest were .63 and .70.
Table 12 shows the results of the criterion-referenced item analysis.yfivent
items had an IF value above .70 on the pretest. Based Brirtdex values, the
pretest items differentiated the satisfactory and unsatisfactoupgof students
except for nine items that had negative values. Only six posttest items VelddBE
below .30. Most of the items had moderate or high IF values. On the listening and
vocabulary tests, four posttest items had neg&iwalex values, and 14 items with
negativeB-index values were identified on the reading posttest, especially the ones

measuring the students’ mastery of the reading strategy, such as items a#l, 42, a
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However, theB-index values for the reading test had to be carefully interpreted
because only one student scored below the cut-point and the index was excessively
sensitive to that student’s responses.

Table 13 displays the students’ subtest, total, and gain scores. Although the
contents and difficulties of the two forms differed, comparing the students'ssoor
the pretest and posttest provides an indication of the students’ learning. Though the
listening test scores of nine students did not improve, an average gain of 1.61 points
was observed. Only three students’ vocabulary test scores decreased; sheme wa
average gain of 3.67. One student’s reading test score decreased, but the mean for the
reading test improved by 5.55 points. Two students did not improve their test scores,

but overall, the students’ total score increased by an average of 10.97 points.

Table 10
Descriptive Statistics for Form A Pretest in Pilot Study 2

Listening Vocabulan Readin(
k 2C 20 32
N 33 33 33
M 10.4z2 11.7(¢ 16.2%
SC 2.3€ 3.37 3.6¢€
Minimum 6.0C 6.0C 8.0C
Maximurr 15.0C 17.0( 25.0(
Alpha .3C .67 .52
Dependabilit 28 63 A7
Table 11
Descriptive Statistics for Form B Posttest in Pilot Study 2

Listeninc Vocabulan Readinq
k 2C 20 32
N 34 34 34
M 11.97 15.3¢ 21.97
SC 3.0¢ 2.517 3.0¢
Minimum 6.0C 9.0C 15.0(C
Maximurr 18.0(C 20.0¢ 27.0C
Alpha .5¢ .5C 4L
Dependabilit .54 AE .3€
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Table 12

Criterion-Referenced Item Analysis for Form A and Form B in Pilot Study 2

ltem IF (pretest) IF (posttest) B-index (pretest) B-index (posttest)
1 .0€ 2€ AC .3€
2 .61 .6€ 21 .01
3 7€ 71 .03 AL
4 .61 7€ A€ 52
5 .94 .6E .04 .58
6 5E .82 2€ A€
7 .64 5C A2 .0C
8 24 .62 A7 .3E
9 AE 41 AC .5C
10 52 32 .3t ¢
11 TE .97 2€ A7
12 7€ 91 3€ .5C
13 < 24 3€ .08
14 .3€ .8€ 3¢ A€
15 7€ 2€ AL -.2E
16 5E .6E 3C .58
17 3¢ .6E .0€ .38
18 Az 5€ .0€ -.13
19 Az .6€ 28 A2
20 Az .3€ 34 .2€
21 e 97 52 25
22 .82 91 3C 18
23 .64 5¢ 22 .38
24 Az .85 AC AC
25 3¢ .97 AC -.03
26 4L .8¢ 2C AL
27 .8E 7€ 3€ .58
28 .3C 7€ A2z .3C
29 .61 71 Az 23
30 .8E 5C .3€ 57
31 BE 5€ 31 .3E
32 .61 .94 2€ 22
33 T7< A4 5C .5C
34 .8€ 53 .02 32
35 5E 1.0C A€ .0C
36 AE 1.0C .38 .0C
37 3¢ 7€ .54 .3C
38 AE e .38 .5C
39 3€ 5C 1€ .57
40 .82 97 3C -.03
41 T8 .94 A7 -.0€
42 T8 .97 A3 -.03
43 A€ 7< .0€ -.21
44 91 1.0C .02 .0C
45 .61 .8€ 3E .91
46 7€ .94 23 .97
47 7C 7€ .0C 7S
48 7C .94 51 -.0€
49 24 7< 2€ -.21
50 A€ Az 23 -.5¢
51 .32 3€ .04 .38
52 5€ .64 21 .6€

74

(Table 12 continues)



(Table 12 continued)

ltem IF (pretest IF (posttest B-index (pretes B-index (posttes
53 7C 7€ 51 -.24
54 .7C .6€ Az .7C
55 .21 .6& .0€ 7C
56 A€ 74 .14 -.27
57 .81 .24 .2z .2F
58 .2€ A7 -.07 A€
59 .33 1€ -12 1€
60 7€ 71 31 73
61 41 7€ =13 7S
62 2F 91 .37 .94
63 44 .5¢ .14 .61
64 72 .21 .34 .21
65 75 .8¢ .2€ -1z
66 .3€ .5€ -.1C -.4E
67 .6€ .8¢ AC =12
68 .31 .3€ .2C .38
69 41 .5€ 22 -.4E
70 A7 .8E .0€ -.1E
71 41 .74 .14 =27
72 27 .6& .03 7C
Discussion

The answers to the research questions are discussed based onultise res
obtained from Pilot Study 1 and Pilot Study 2.
Research question 1 asked, “To what extent are the two revised CRT forms
dependable in the two administrations?” In both pilot studies, generalizahddyy
was applied to estimate the dependability of the two CRT forms. Few chammges we
made to the vocabulary test because the dependability was higher than those of the
other two tests. The magnitude of the dependability was maintained in Pilot Study 2.
However, it was decided to choose another chapter from the textbook and add five
more items to measure the students’ mastery of the vocabulary in that chdpter a

thereby improve the dependability even further in the main study.
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Table 13
Section Scores, Total Scores, and Gain Scores for Pilot Study 2
List  List List  Voc Voc Voc Read Read Read Tot Tot Tot

ID_ (pre; (post (gain;, (pre; (post (gain; (pre;, (post (gain, (pre; (post (gain,
1 14 15 1 17 9 -8 14 20 6 45 58 14
2 10 13 3 12 18 6 2C 23 3 42 54 12
3 10 13 3 15 11 -4 13 20 7 38 52 14
4 8 7 -1 8 11 3 11 21 10 27 44 17
5 12 9 -3 12 14 2 18 21 3 42 51 9
6 12 9 -3 9 16 7 18 19 0 40 42 2
7 8 1€ 8 16 16 0 2C 27 7 44 63 18
8 11 18 7 15 20 5 21 25 4 47 54 7
9 13 7 -6 15 15 0 1€ 17 1 44 48 4
1C 7 12 5 8 16 8 14 19 5 29 39 1C
11 15 6 -9 13 17 4 1€ 19 3 44 42 -2
12 13 13 0 11 18 7 18 25 7 42 57 15
13 13 11 -2 12 19 7 8 24 16 33 58 22
14 12 12 0 8 17 9 14 26 12 34 48 1t
15 10 13 3 13 15 2 17 21 4 40 47 7
1€ 11 12 1 12 16 4 14 18 4 37 58 18
17 7 18 11 16 18 2 21 24 3 44 6C 1€
18 1C 1C 0 6 17 11 17 21 4 33 5€ 23
18 10 12 2 6 15 9 12 25 13 28 45 17
2C 10 11 1 7 19 12 17 27 10 34 44 1C
21 7 12 5 1C 16 6 1C 26 16 27 47 2C
22 9 14 5 13 14 1 2C 19 -1 42 47 5
23 8 6 -2 14 12 -2 14 15 1 36 44 8
24 8 1C 2 14 14 0 18 21 2 41 54 13

25 1C 16 21 42

26 12 1C -2 14 14 0 17 18 1 43 46 3
27 12 1C -2 16 17 1 1€ 20 4 44 54 1C
28 8 13 5 9 16 7 12 25 13 29 51 22
28 14 15 1 10 14 4 18 22 3 43 53 1C
3C 12 13 1 8 10 2 17 19 2 37 44 7
31 9 1€ 7 14 14 0 A 25 0 48 54 6
32 6 14 8 7 17 10 15 23 8 28 33 5
33 13 13 0 17 17 0 2C 21 1 50 47 -3
34 10 14 4 9 15 6 13 24 11 32 39 7

M 10.4: 11.9: 161 11.7C 153¢ 3.6v 16.27 21.7¢ 5.5t 38.3¢ 49.1f 10.9:
SC 2.3€ 3.0¢ 4.2z 3.3i 257 44¢ 366 3.06 471 6.6 6.7¢ 6.7¢
Max 15 18 11 17 20 12 A 27 16 5C 63 28
Min 6 6 -9 6 9 -8 8 15 -1 27 33 -3

Note List = Listening; Voc = Vocabulary; Read = Reading; Tdtotal; pre = pretest;
post = posttest.

The listening tests in the two forms were not dependable in Pilot Study 1, so

they were revised by deleting the vocabulary items that had not functioned well i

Pilot Study 1. The listening test was more dependable in Pilot Study 2 even though
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fewer items were included on the test. Adding more high quality items would have
increased the dependability, but because adding items would lengthen the test, the
length was maintained at 20 listening items.

In order to improve the dependability of the reading test, 12 strategy and
comprehension questions were added in Pilot Study 2. Adding more items increased
the dependability, but the test was still not highly dependable. Because thgystrat
items tended to have negatiBandex values in Pilot Study 2, the 12 strategy items
were deleted to make the test used in the main study more dependable.

Research question 2 asked, “To what extent do the students learn the class
materials tested on the two revised CRT forms?” It was not possible to tabila
with this design, but because the cut-points were seB-théex was computed in
order to determine how well the items differentiated the satisfactoryhand t
unsatisfactory groups of students. The reading test given as a posttestteans14 i
with negative values because the responses from only one student belonging to the
unsatisfactory group greatly affected the values. The index was setusitinee
location of the cut-point.

All except two students were able to improve their test scores. Although very
small gains were observed on the listening subtest, the students showed reasonably
large gains on the vocabulary and reading subtests. The score could indicate tha
learning had taken place, and that the tests were sensitive enough to measure the

students’ learning. This result could be used as a construct validity argument.
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CHAPTER S

METHODS

This chapter consists of four sections. First, the participants in the todyn s
are described. Second, the two CRT forms are explained in terms of the design and
development procedures. Third, the procedures for conducting theaseudgscribed.

Finally, the analyses used to answer the research questions are explained.

Participants

Three part-time teachers agreed to participate in the main studywEneyn
charge of developing their own syllabi and teaching materials based on a ma&d unifi
syllabus developed by the program administrators, and teach 12 90-minute Reading
and Listening Regular classes. The patrticipants tested in the maimstrel249
students who were taking seven Reading and Listening Regular classesagékeir
ranged from 18 to 19 years old. All the students were selected from Group B, which
was made up of students who had average or below average scores on the in-house
placement test (Figure 2). The students were attending one of the unwansitie
Tokyo, but their English proficiency levels ranged from low intermediategto hi
intermediate, depending on how they had entered the university and what department
they were in. Their major fields of study included literature, science,qablgcience,

tourism, and economics.

I nstrumentation
The following steps were taken to develop the two forms of the Reading and

Listening CRT: (a) identifying students’ needs, (b) setting objectivede(@loping a
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test specification, (d) developing the CRT, (e) analyzing the CRT, andifingthe
CRT. I thoroughly read the main syllabus that the administrators had developed.
Bearing in mind my students’ proficiency and my teaching capacity, | edi#ms
objectives from the goals that were stated in the main syllabus and custdmeized t
to better meet my students’ needs by matching the difficulty of the taskbeand
students’ proficiency so that the teaching effect could be maximized. Once the
syllabus and class objectives were developed, | revised the test speaificat had
been developed in the pilot studies (Appendix ). Based on the results of the pilot
studies, the CRT forms were revised as described in Chapter 5 and finalizes for t
present study.

The chapters tested in the main study are shown in Table 14 and the test
structure is displayed in Table 15. Each test form was made up of 70 items, which
were divided into vocabulark € 25), listeningK = 20), and readingk(= 25) subtests.
The multiple-choice item type was chosen because listening and readincepte/ee
skills. In order to select the vocabulary items, 25 words that were classifiethge*

3” or words for the lower level learners, and “range 4” or words for the next level

Table 14
Chapters Tested in Form A and Form B

Form A Form B
Vocabulary Listening Reading Vocabulary Listening Reading
Chapter 2 Chapter 1 Chapter 1 Chapter 1 Chapter 2 Chapter 2
Chapter 4 Chapter 3 Chapter 3* Chapter 3 Chapter 4 Chapter 3*
Chapter 5 Chapter 6* Chapter 5 Chapter 6* Chapter 6* Chapter 4
Chapter 6*  Chapter 7 Chapter 7 Chapter 7 Chapter 8 Chapter 6
Chapter 8* Chapter 8* Chapter 8* Chapter 8*

Note.* = A set of five items appears on both test forms.
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Table 15
Reading and Listening CRT Structure

Vocabulary Listening Reading
# of chapters 5 chapters 4 chapters 5 chapters
# of items per chapter 5 receptive 5 comprehension 5 comprehension
# of items 25 20 25
# of linking items 2 sets of 5 items 1 set of 5 items 2 sets of 5 items

learners based on the frequency count estimated with WordClassifieofv2rs]
(Denies, 2002) software were selected from five chapters in the textbobk. In t
vocabulary section, the students read a sentence with a target word underlined and
choose the word that is closest in meaning to the target word from four choices.
The following is a sample vocabulary item:

Schools keep track students’ GPA.

a. evaluate

b. control

c. record

d. delete

The students had to read the sentence and underlined words to answer the
guestion. The correct choice was c, and the remaining three choices weaiaitst
The same ten items in the vocabulary section appeared in both of the CRT forms.

The listening section had four parts. Chapters 1, 3, 6, and 7 were tested on
Form A and chapters 2, 4, 6, and 8 were tested on Form B, and five items were written
for each chapter for a total of 20 items. Students watched the video and ansveered fi
comprehension questions in each part. The following is a sample listening

comprehension item:
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How was the speaker’s experience in high school?
a. He had to take many tests.

b. He had to go to prison.

c. He had few friends.

d. He was tired of high school.

The correct choice was d and the remaining choices were distractorsefise i
associated with one part of the listening section on Chapter 6 appeared in both test
forms.

The reading section had five parts. Within each part, the students were required
to read a passage that was taken from the textbook and answer five questions
designed to measure their comprehension of the passages. The followiagh@ea s
reading comprehension item:

What do you have to do to grow?

a. Travel around the world

b. Meet many people

c. Take chances

d. Make many mistakes

The students had to read the passage and choose an option that was true about
the content of the passage. The correct option was c. The same ten items taken from
the passages in Chapters 3 and 8 appeared on both test forms (see Appendix A and

Appendix B for the finalized Reading and Listening CRT forms).
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Procedures

Two groups, Group An(= 143) and Group Bn(= 106), were formed. Group A
was made up of four classesH 28, 43, 37, 35) and Group B was made up of three
classesn{= 35, 37, 34). Test forms A and B were administered to Groups A and B,
respectively, as a diagnostic pretest at the beginning of the semestsvoTGoup A
teachers informed the students that their pretest scores would have no effet on the
grades and that the pretest was given for diagnostic and research purposdgonly. T
Group B teacher (the researcher) announced to the students in the thredtadagses
they did well on the pretest, it would improve their participation grades. He thought
that this message would prevent them from not taking the test seriously and that it
would be of interest to see if it affected the test results. The diagnottiovere
administered as described in the proctor manual in Appendix C. Thirteen 90-minute
lessons were held during the semester, in which the teachers wgneddsiteach
eight units from the assigned textbook; however, although the overall teaching
methods were the same, the pace of the lessons varied, depending on how feasible the
activities were for their students.

At the end of the semester, the test form that the students did not take at the
beginning was administered as a final examination to assess theirynohsher
materials. Thus, it was a counterbalanced design with two forms. Tlhetsac
proctored the 90-minute final exam following the proctor manual shown in Appendix
C. Their posttest scores accounted for 40% of their final class grades, while
attendance and participation grades accounted for 30% each. The attendape# polic
the Group B teacher was that if the students were on time to start a lesgoverthe
not penalized, but if they arrived after attendance had been taken, they were

considered late. Arriving late three times was counted as one absenceeS®the
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students’ participation, all the activity sheets that the students worked on over the
semester were collected as a portfolio and evaluated using a holikti¢Agmaendix

G). The final examination score, attendance, and participation points wetktadde
calculate the total class points. If the students’ total class poingsoheese to or

below 60, | examined their overall performance by looking holistically at whether

not they had score gains and had passed the cut-points on the posttest, their eagerness
to attend the class, and their participation in class activities. If they dmkrform

well based on these criteria, | gave a failing grade, D. Studentsotatipbints from

60 to 69, from 70 to 79, from 80 to 89, and from 90 to 100 received a C, B, A, and S,

respectively and earned one credit for the class.

Analysis

In order to answer research question 1, descriptive statistics were teglcula
using SPSS [version 17.0]. Both norm-referenced and criterion-referenced item
analyses were conducted to determine item functioning. Two norm-refdriéeice
statistics, item facility and item discrimination, and two criterieferenced item
statistics, thé-index, and difference index, were calculated.

To answer research question 2, 12 univariate generalizability G studies were
conducted to examine the extent to which the following facets contributed to the total
variance: persons, items, and sections. This balanced design was persodsagtiosse
items nested within sections:X (i:s), treating persons as a random facet, and items
and sections as fixed facets. GENOVA [version 2.1] (Crick & Brennan, 1983) was
used for these G studies. To investigate sources of variance for the Eardatessses
random facets and the items and sections fixed facets, 12 G studies with an

unbalancedp:c) X (i:s)design was conducted with urGENOVA [version 2.1]
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(Brennan, 2001b). Also, by treating the three subtests that were designadedo ga
students’ mastery of vocabulary, listening, and reading as a facet rethexrst

separate constructs, four G studies were conducted with an unbglaxXided)

design with mGENOVA [version 2.1] (Brennan, 2001c). Then, multivariate G theory
was applied to simultaneously estimate the variance components and retatédnes
all the facets in the vocabulary, listening, and reading subtests using the@VAEN
program. Four multivariate generalizability studies wifh X i° design were
conducted. In this design, the same persons took the vocabulary, listening, and
reading subtests. This design included three dimensions: vocabulary, listening, and
reading. Persons and items were treated as random and fixed facetsivedgp8oeb
multivariate generalizability studies withpa X (i°: s")design were conducted. The
same persons took the same vocabulary, listening, and reading subtests twice as a
pretest and posttest, but each subtest was made up of a different set ofheems. T
random facets are persons and items, and the fixed facet is subtests.

Four FACETS analyses were conducted with three facets: persons, items, and
subtests. Each form given as a pretest and posttest was analyzed sepésditéiyg
persons and items were identified using an infit mean-square statigroarof .70
to 1.30.

Research question 3 was answered by calculating norm-referenabditgli
coefficients and criterion-referenced dependability indices. FiStpabach alpha
reliability estimate was calculated for each subtest on each form. S&conah’s
(1990b) short-cut dependability formula was used to estimate the dependability for
the Form A and Form B vocabulary, listening, and reading subtests. Thirdiola la
dependability @ (1)) indices were calculated to estimate decision consistency when

the cut-points were set at 70%, 60%, and 50% for Form A and Form B as pretests and
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posttests. Fourth, the confidence inten@l) (was calculated to estimate a band of
scores that examinees would get if the tests were hypotheticallpiatbred
repeatedly. Th€I is similar toSEMin NRT reliability (Brown & Hudson, 2002, p.
184). Fifth, 16 univariate D studies were conducted with the persons, items, and
sections facets on the Form A and Form B vocabulary, listening, and readirsgsprete
and posttests. Sixth, four univariate D studies were conducted with the persons, items,
and subtests facets on the Form A and Form B pretests and posttests. Seventh, four
multivariate D studies and two multivariate D studies were conductegwiH® and
p° X (I°: S")designs, respectively, to estimate univariate and multivariate
generalizability coefficients for absolute decisions.

Research question 4 was answered by conducting two repeated-measures
MANOVAs. Prior to the analysis, the following assumptions were checkedingis
data, univariate and multivariate outliers, normality, and milticollimgavtssing
data were treated as incorrect responses. Univariate and multivariatesouére
deleted from the analysis. The skewed distributions were not transformededttus
would change the means. Multicollinearity was analyzed by examinirgpthedation
matrix. A repeated-measures MANOVA was used to compare studentsgsins on
the listening, vocabulary, and reading subtests twice for Group A and Group B. The
within-subjects variables were time (pretest and posttest) and sulvtesibulary,
listening, and reading). Thevalue was set at .05. In addition, two ANOVA-like
FACETS analyses were conducted with the three facets: persins, and occasions.
Form A pretest and Form B posttest taken by Group A, and Form B pretest and Form
A posttest taken by Group B were run separately. Within each subtest, fivehtgms
appeared in both of the test forms were used as common items in order to equate the

two test forms. Thus, it is a common item design (Wolfe, 2000). Table 16 provides a
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summary of the analyses and shows the statistics or arguments used tolaswer t

research questions posed in this study.

Table 16
Analyses of the Reading and Listening CRT
Research question Analysis
1: ltem analyses Descriptive statistics; norm-referenced itetyses such as item

facility and item discrimination; criterion-referenced itemlgses
such as th&-index, and difference index

2: Facets variance Univariate and multivariate G studies with ¥é:s), (p:c) X
(i:s), p X (i:s) p* X i°, andp” X (i*: s")designs; FACETS analyses
3: Dependability Brown'’s short-cut dependability, phi lamda dependability,

confidence interval, univariate and multivariate D studies with the
p X (i:s), p X (i:s)p” X I°,p” X (I”: S")designs

4: Validity Content validity; Construct validity (difference index,
divergent/convergent validity, repeated-measures MANOVA,
ANOVA-like FACETS analyses)
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CHAPTER 6
RESULTS

The results of the main study are reported in the order of the research questions

posed in this study.

Research Question 1. Item Effectiveness
Research Question 1 asked the extent to which the criterion-referenced item
function effectively in this study. To answer the research question, thepdiescri
statistics are first displayed to show the data set used to conduct item siwriEfese
norm-referenced and criterion-referenced items analyses aenfed to show the

soundness of the items.

Descriptive Statisticsfor the Criterion-Referenced Test Forms

Tables 17, 18, 19, and 20 show the descriptive statistics for the Form A and
Form B pretests and posttests taken by Group A and Group B. The pretest means wer
lower than the midpoints, indicating that the students had not mastered the objectives
before taking the Reading and Listening Regular class. The posttest wes
higher than the midpoints, indicating that the students mastered the objectives to a
greater extent. Overall, their posttest scores were higher than the postees. Group
Atook Form A as a pretest and Form B as a posttest, and improved their scores by
5.23, 2.54, 5.55, and 13.32 for the vocabulary, listening, reading, and total scores,
respectively. Group B took Form B as a pretest and Form A as a posttest, and
improved their scores by 5.09, 5.02, 5.74, and 15.85 for the vocabulary, listening,

reading, and total scores.
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The minimum and maximum total scores on the pretests ranged widely from 3
to 48 on Form A and from 13 to 51 on Form B. The larger sample size of 144 in
Group A possibly led to an even greater range of proficiency levels ascshtp
the one in Group B. The greatest variance occurred on the Form A pretest, which had
a standard deviation of 9.18.

The minimum and maximum total scores on the posttests ranged from 24 to 62
on Form A and 16 to 62 on Form B. The standard deviations were fairly large and
even greater than the ones on the pretests, possibly because of the amountioé effort

students put into studying for the posttest.

Table 17
Descriptive Statistics for the Form A Pretest

Vocabulan Listening Readinq Total
k 25 20 25 7C
N 144 144 144 144
M 9.97 9.3¢ 9.67 29.0z
SC 4.3¢ 3.2z 4.7¢ 9.1¢
Min 0 0 0 3
Max 2C 17 2C 48
Skew 14 -.33 -.22 -.4E
SE¢ .2C .2C .2C .2C
Kurt -.64 22 -42 .0C
SEK A4C A4C A4C A4C
Table 18
Descriptive Statistics for the Form B Pretest

Vocabulan Listening Readinq Total
k 25 2C 25 70
N 10z 10¢ 10¢ 10¢
M 10.5: 9.0z 11.15 30.72
SC 3.67 2.7 3.8C 8.2t
Min 3 2 2 13
Max 22 16 21 51
Skew AE .0C 14 .0t
SE¢ .24 .24 .24 .24
Kurt =11 -.14 -.2€ -.58
SEK A7 A7 A7 A7
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Table 19

Descriptive Statistics for the Form A Posttest

Vocabulan Listening Readiny Total
k 25 2C 25 70
N 10€ 10€ 10¢€ 10¢€
M 15.62 14.04 16.91 46.57
SC 4.62 2.7¢ 4.14 9.4¢
Min 5 5 7 24
Max 24 1¢ 24 63
Skew -.3€ -.7C -.5E -4z
SES 24 24 24 24
Kurt -.91 .93 -.4C -.63
SEK A7 A7 A7 A7
Table 20
Descriptive Statistics for the Form B Posttest

Vocabulan Listening Readinq Total
k 25 2C 25 70
N 145 145 14% 14%
M 15.2( 11.92 15.22 42.3¢
SC 4.62 3.2C 5.51 12.0:
Min 3 3 3 16
Max 24 1¢ 24 62
Skew -.32 -.27 -.31 -.22
SES .2C .2C 2C 2C
Kurt =72 -.1C -.92 -1.0¢
SEK AC AC AC AC

Norm-Referenced and Criterion-Referenced [tem Analyses

Tables 21 and 22 display the values for item facility (IF), itemichgzation
(ID), and the difference index (DI) for the Form A pretest and posttest, akaitime
B pretest and posttest. Although IF and ID are norm-referenced statistigprovide
valuable information for criterion-referenced items. For diagnostis, t#svalues
should be low enough to enable students to perform well on an achievement test. For
instance, the IF values for items 8, 48, 50 on the Form A pretest, and items 13, 32, 36,
and 37 on the Form B pretest were higher than .70, indicating that most students had
already learned the items before instruction. IF values should not be low for

achievement tests because they indicate that the items have not been learned even
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after instruction. For instance, one item had an IF value of .11 because it was
excessively difficult, was not properly taught, or did not function properly. Because
the purpose of CRTs is not to discriminate students’ mastery, ID is not an adequate
indicator of criterion-referenced items. There were five items wigiatnee 1D values

on Forms A and B. Dl is the most crucial statistic for criterion-refszd items

because it shows the degree of the students’ mastery of the items. Omdynsixéd
negative DI values on Forms A and B. Notice that item 16 on the Form A pretest had a
ID value of .02. From a norm-referenced perspective, it is a poorly perforteimg i
because it does not discriminate students’ ability. However, from a
criterion-referenced perspective, it is a sound item because the DI vabhZeshiows
that students have learned the item. Conversely, item 37 on Form B is an excellent
norm-referenced item but a poorly performing criterion-referencedhtsrause the

DI value indicated that the students were unable to learn it. Overall, most ofhike ite
worked effectively for criterion-referenced purposes because the stuskemisd

most of them.

Tables 23 and 24 show tBeindices for the Form A and Form B Pretests and
the Form A and Form B Posttests. Depending on the location of thmiott-the
B-index values differed, but 13 items displayed negative values opréiests, and
four items had negative values on the posttests. Thus, the items posttests were
more likely to differentiate students who passed and faile€CR¥e Recall that items
1 and 32 on Form A and items 1, 13, 33, and 37 on Form B had negativei&d.va
Notice theB-index values for those items. There was a tendency thatetine with
low DI values also had weak power to differentiate students who passed andhfailed t

tests. For instance, the DI value for item 33 on Form B was -.05, aBdirtlkex
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Table 21
Item Facility, Item Discrimination, and Difference Index for #fmm A Pretest and
Posttest

Pretest (Form / Posttest (Form /
Item IF ID IF ID DI
1 .44 ¢ Az A3 -.02
2 Az 27 .8C .3€ .3¢€
3 3¢ .24 75 Az 41
4 .5C .52 .8C A3 .3C
5 41 A4k 7€ .32 .37
6 .5¢ A€ 74 .BE Ak
7 .A4C Az .62 .3€ .24
8 7 A4k .87 .51 Az
9 37 2E .5¢ 37 28
1C .24 .3 .3t .3E A1
11 .61 A4k .8¢ 44 .22
12 AT 3 .6€ A3 .2C
13 .3€ .2¢€ Az .24 .0E
14 .AC .31 41 .0¢ .01
15 .34 A 7z .57 .3¢€
1€ .AC .0z .62 .BE .52
17 .2€ .34 Az .32 1€
18 .51 .5€ .6€ 3¢ AE
1¢ .44 .3C .52 41 .0¢€
2C Az A€ .5¢€ .54 .14
21 1€ .04 .5¢ Az A
22 Ak Ak .31 A3 1€
23 .44 .61 .6E .57 .21
24 .51 .62 .8¢ A€ .3z
25 .31 AT .64 A€ .3
2€ A€ .3€ 7 .3€ .3C
27 .5¢ AT .9¢ 22 .34
28 A€ .3€ 71 .32 .24
28 .5E .44 .8€ .34 .3
3C A1 .01 71 Az .6C
31 .52 AC 7 4L 22
32 A4k .2¢€ .3C .24 -1
33 .3C .0€ .5¢ 3¢ .2€
34 .3t 2E .6€ 4L .31
3E .44 .34 .6C .31 A7
3€ .67 A€ .9C .31 2z
37 .6¢ .52 7C 23 .01
38 41 .3¢€ 71 44 .3C
3¢ .34 .3 .5¢ .34 2E
4C Az .2€ A€ .3E .07
41 .62 .44 .8€ .24 .2€
42 28 .0€ 44 .24 .21
43 .67 .3€ .92 .2€ .2€
44 .64 .52 .94 .3€ .3C
45 A€ 27 .6C 28 AE
4€ .38 .3z .3¢€ .14 .04
47 .62 A4k 77 .3E 1€
48 7z AT .9C .34 A7
48 .67 A4k 7€ .5€ Az
5C 71 .5¢ .8¢ .32 1€
51 .2€ 2z .51 .52 .2€
52 A€ 41 .82 .32 .3€
53 .31 Ak .62 .3€ .3
54 37 .5z .6€ .BE 2¢
55 .51 .44 .82 .37 .31
5€ .A4C .54 71 43 .3C

(Table 21 continues)
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(Table 21 continued)

Pretes (Form A)

Posttest (Form /

Item IF ID IF ID DI
5€ AC 54 71 Az .3C
57 .5¢ .6€ .82 .44 .28
58 52 .54 .87 A€ .3z
58 3¢ A€ .64 .44 27
6C .3¢ .32 57 .2€ A€
61 .3E .5¢ .8¢ A€ 52
62 3¢ .5E .8C A€ Az
63 27 A¢ 57 221 .3C
64 27 41 .67 A& AC
65 A7 41 .32 A€ 1€
66 .2€ .2¢ A€ 221 .22
67 .24 .2¢ .6¢ 52 A&
68 E ¢ .54 A7 .3¢
69 A1 A2 5€ .38 A7
7C .22 .3€ .6C .2F .3€
Table 22

Item Facility, Item Discrimination, and Difference Index for #@m B Pretest and
Posttest

Pretest(Form E Posttest(Form E

Item IF ID IF ID DI
1 44 .2€ .3¢ .0€ -.0E
2 .5€ .5C .82 .37 27
3 .14 27 AE A€ .31
4 AE .2¢ .87 .37 Az
5 .38 .3€ A€ .34 .14
6 ¢ AC .62 .54 44
7 .5€ .32 .61 AC .04
8 .3€ .2€ .6C .3z .24
9 .85 .2¢ .92 52 .0€
1C A¢ .37 .81 .52 .32
11 .2€ .22 .74 .52 A€
12 .3 .37 .5C .34 JAE
13 71 .3€ .7C .2E -.01
14 .51 .5C .7C .3€ A€
15 52 A€ .6€ .2€ K
1€ .37 .21 7€ Az Az
17 .5€ .2C .82 AE .28
18 .02 .04 .6E .5¢ .62
1¢ Az .33 74 .2€ .32
2C .32 .32 A4z 1€ .0¢
21 .2E 1€ .7C A€ 44
22 .21 .0€ .34 41 Az
23 .5C .5C .6E A€ AE
24 .6€ A€ .82 A¢ 1€
25 44 44 7€ .6C .32
2€ ¢ A7 .34 .3C AE
27 .3€ AC .5€ 52 1€
28 Az .3C .7C 44 .2€
2¢ 71 .31 73 .34 .02
3C A€ .3€ .54 .24 .0€
31 .82 .2€ .9¢ .34 JAE
32 .6E .38 77 AE .0¢
33 A7 .0€ A1 .0C -.05
34 .3E 1€ 7€ Az A4
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(Table 22 continued)

Pretest(Form E Posttest(Form E

Item IF ID IF ID DI

3E Az A€ .62 A1 .51
3€ 71 3¢ .92 A7 .21
37 .81 .3C 7¢ 37 -.02
38 .5€ .3€ .6¢ AL Az
3¢ .3z .3€ .6€ .5C .3z
4C 3¢ 24 .51 41 Az
41 1€ 22 .52 .02 .3t
42 Az 24 .67 AC .24
43 .4C 37 72 2E .3z
44 .5E A€ .68 .3t Az
45 3¢ 41 .52 .52 A3
4€ .6¢ A2 .9C 41 .21
47 .57 .5t T A€ .2C
48 .5¢ A¢ .6€ 3¢ .07
49 A€ AC 41 3¢ 2z
5C .3C AE .61 AC .31
51 .34 .2€ A2 37 .0¢€
52 A€ .5E .84 .6C .37
53 A7 32 75 .5¢ .2¢
54 .37 32 71 .57 .34
5E .5C 3¢ 72 .52 2z
5€ .6t .38 .82 A4 1€
57 .34 32 78 AE A4
58 .4C 28 .6C .38 .2C
5¢ A4 .3t 78 A¢ .34
6C 71 2€ .82 AC A1
61 .3€ A4¢ .58 .5E .2C
62 .5E .38 .6¢ .6C Az
63 .5C .3t 71 .54 2z
64 A€ .2€ .67 A7 .21
65 A7 A3 .6¢ .58 28
6€ .34 .07 .57 .24 28
67 41 18 .91 .38 .5C
68 .3€ 24 .67 .5t .31
69 28 27 .5€ A2 .3z
7C 4L 24 .52 .2C .07

value was -.17 at the cut-point of 70% on the pretest and .03 at the cut-point of 70%
on the posttest. Overall, most of the items had adequate differential power based on

the B-index value.

Research Question 2: The Contribution of the Test Facets

Research Question 2 asked the extent to which the facets of persons, items,

sections, classes, and subtests contribute to the total score variation in tHeltwo C
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Table 23
B-indices for the Form A and Form B Pretests

Form A Form B
ltem B-index (.7) B-index (.6) B-index (.5) B-index (.7) B-index (.6) B-index (.5)
1 .0€ AC 1€ .57 A1 18
2 .2€ 22 28 AL .51 AL
3 1€ A7 14 37 28 21
4 5z .5C A7 .5€ .34 A7
5 27 AL A4C s .37 .2€
6 Az 3¢ 3¢ 31 AE .2€
7 .62 A€ .28 4L .28 27
8 27 25 .32 .65 28 .2C
9 .6€ 3¢ ¢ s .0¢ A7
10 44 .38 .2€ .52 .21 .2C
11 41 A7 .3t 75 1€ 1€
12 .5€ AE .3€ s 14 31
13 A7 27 .24 .3C .2€ .2€
14 -.0€ AC .2t .5C 41 AL
15 .34 A2 A€ AE AT A4C
16 -11 .02 -.01 A3 ¢ 14
17 Az 31 27 432 .2t A&
18 .5z 44 .5C -.02 -.02 -.02
19 .5¢ .3t .25 .5¢ 14 3¢
20 Az A7 .57 A7 3¢ .2€
21 1€ -.02 .01 7€ .2t 18
22 ¢ .02 .0¢ -.22 .0€ -.04
23 .5¢ .52 .5€ .51 .3€ A€
24 .5z .5¢ .5€ .3t .32 31
A Ny A€ .3C .57 .3t 27
2€ Az .2€ .3€ .01 s A2
27 4L 37 41 .6t .3€ .34
28 A4C .38 .2¢ A4C .2C 28
29 .5C 3¢ 31 AC 28 28
30 -.04 -.04 .04 .57 .5t A2
31 5z 3¢ .34 A7 A7 A1
32 AC 31 .2¢ 37 .32 22
33 AC .07 -.02 -17 AC .0%
34 .21 .0¢ 28 .0t 14 A1
35 .28 21 .3t .3C AC .0¢
36 .3€ 37 .2¢ AC .3t .32
37 .3t 3¢ Az .2C A€ .2C
38 A€ .32 .3C 28 .2€ .24
39 .3C 27 .28 7C 3¢ .3C
40 22 21 .2C .01 28 21
41 .34 .34 .3C 23 AE .0€
42 -.08 -.02 .04 18 .34 AC
43 .2¢ 1€ .28 .62 .51 27
44 .32 .38 4L A7 .3€ .38
45 .2€ A4C .2t 432 41 4L
46 A4C 1€ .2C A2 31 .32
47 41 .32 .3€ At AL .5C
48 AE .2€ 22 43 .3€ .38
49 .2C .2C A€ 22 .02 .0¢

(Table 23 continues)
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(Table 23 continued)

Form A Form B
ltem B-index (.7) B-index (.6) B-index (.5) B-index (.7) B-index (.6) B-index (.5)
50 .31 .34 .3¢€ -.11 -.1€ -.0¢
51 At A€ .0Z 27 .2€ 27
52 Az .3¢€ 28 .BE .57 .57
53 -.02 -0t .0C .5€ .31 .24
54 .5z .BE 3¢ AL 1€ 27
55 .3€ .2€ .3C .32 2€ .32
56 A€ .57 A€ .37 .2¢ .2¢
57 A At AT .6¢ AC 27
58 .34 .3€ .34 A4z .5 22
59 .51 A€ Az .5¢ .3E A2
60 A€ .2€ .3C .31 .0¢€ .2C
61 .54 .6¢ .5¢ 44 A€ A€
62 .6€ .6C .5€ .2€ 41 .32
63 .62 Az Az .52 .34 .37
64 77 .54 .3 JAE 2E .34
65 .57 41 .3¢€ .5€ .3¢€ .24
66 1€ .37 27 .0€ .0¢€ .02
67 .2C .34 .3 41 .31 .04
68 44 Az .14 2E .24 A€
69 .02 -.01 .0¢ 1€ Az 23
70 .37 .3 .2€ -.2€ .2C AL
Table 24
B-indices for the Form A and Form B Posttest

Form A Form B
Item B-index B-index (.6)  B-index B-index (.7)  B-index B-index (.5)
1 Az Ak .0E .02 .0z .0¢
2 .24 22 22 27 .2€ 27
3 .3C 3¢ 28 41 41 .32
4 2€ .2€ .3€ .2C .21 A€
5 .2€ 27 A€ .3E .2€ .3C
6 .3€ 3¢ AC .5€ A~ 41
7 2€ .34 .3¢ .3C AC 44
8 .2C .29 .3€ .3z .2¢ 28
9 .31 .31 25 .21 .2€ .31
10 3¢ 2z 22 44 A 44
11 27 .3 3E Az AT Az
12 A€ Az .3C .2¢ .2¢ .3C
13 .21 .21 .2C A7 .07 A€
14 Ak .04 -.02 41 .3C 37
15 .3€ .52 .5€ Ak 2E .3€
16 A€ .52 .52 .3z .3€ .36
17 28 28 A€ 2z .34 .3€
18 .3C .31 A2 .54 .5€ .54
19 27 .AC A3 .3C .2C .24
20 .3¢€ 44 .54 .21 .0E .0¢
21 .31 3¢ .34 A€ A€ .3E
22 Az .32 .3E .38 .2€ .31

(Table 24 continues)
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(Table 24 continued)

Form A Form B
Iltem B-index (.7) B-index (.6) B-index (.5) B-index (.7) B-index (.6) B-index (.5)
23 44 .53 .51 .3€ 43 A7
24 27 .3E .3E .31 41 A4C
25 4¢ 43 .5C A4¢ A4¢ .6C
26 .2C 1€ .62 .34 .21 .23
27 .0t ¢ .28 4¢ A4¢ AC
28 .28 ¢ .57 .2¢ .3€ 48
29 .2C .3C .22 .23 .14 .3C
30 .32 A€ A4C 1€ ¢ .28
31 .3€ .5C 44 .07 .08 JAE
32 A7 .08 -.03 .34 .3€ .3€
33 .2€ .31 .2€ .02 -.04 -.01
34 .4C .58 .3E .2¢ .23 A4C
35 27 .07 .2¢ -.02 A1 18
36 .07 .32 .6C .23 .28 AC
37 .0z 18 .5€ .2€ .21 .3¢
38 .32 4€ 57 .37 .38 .51
39 .37 .33 AL .5C AC 41
40 .32 .38 .34 432 .38 .32
41 Az A2 .22 -.01 .04 -.02
42 .23 .23 .28 .3k .32 27
43 Az .2€ 27 Az .21 .0¢
44 11 .2¢ A7 .2¢ .32 .24
45 ¢ 43 .2¢ 4€ 48 A3
46 A3 .03 A7 .2E .21 .31
47 .2¢ .32 .2¢ .4C .3E .32
48 A7 .2C .3C .3k .28 .28
49 .33 A¢ .5¢ .32 .3E .3C
50 .22 .14 .22 .3¢€ .2€ .3€
51 .51 AL A4C .32 .32 27
52 A3 .24 .28 A4z AL .54
53 .23 .32 .32 .5C .5E .62
54 4¢€ .54 57 A4E .54 .5E
55 .2C .2¢ .3E .4C 48 44
56 .3¢ .28 .3E .31 .28 .37
57 .24 .3¢ .3E 44 37 41
58 .22 .3E .54 .2¢ .32 27
59 .3€ .3¢ 27 .37 44 43
60 .21 ¢ .18 .31 .28 .22
61 .2C .32 41 .57 A4¢ AL
62 .28 .3€ A€ .51 .54 .54
63 A7 .04 .18 44 .52 .52
64 .3k A2 .52 .3¢ 43 AL
65 .14 1€ .04 A4z .6C 52
66 ¢ A7 .22 .23 JAE AE
67 3¢ .5C .54 .2¢ .24 .28
68 A4z A4¢ 43 A€ .51 .51
69 .32 .31 .3E .4C .34 .34
70 .14 ¢ 1€ .2C .14 .14
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forms. To answer the question, univariate generalizability studies withXhgs),

(p:c) X (i:s) andp X (i:s)designs were conducted followed by multivariate
generalizability studies with thg X i, andp™ X (i°: s")designs. The studies revealed
the percentages of the persons, items, sections, and subtests variance corttysibuting
the total variance. In addition, four FACETS analyses with the person, item, and

subtest facets were conducted to examine the separation of the facets.

Univariate Generalizability Sudies

Tables 25, 26, 27, and 28 show the variance components and percentages of
variance components for the vocabulary, listening, and reading Form A and Form B
pretests and posttests with the G study designXo(i:s). The components for the
persons variance were small across all the subtests. Because the purpose of
criterion-referenced testing is not to spread out the examinees’ stsrag||
proportion of persons variance is desirable. Table 2 showed that the readability of the
passages, dialogs, and the number of words differed to some extent. However, these
differences did not create variance in the test score, as there were no seciante
components across the subtests. The items variance components were large on the
pretests and were even greater on the posttests, suggesting that thiicelty di
varied a great deal. The persons-by-sections interactions had almostci®affess
the subtests. The greatest variability was due to the interactiorsedfetitie pretests.

This indicates that the students responded to the items in rather different ways.
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Table 25
Three G Studies for the Vocabulary, Listening, and Reading Form A Pretest with the p

X (i:s) Design

Source Vocabulary Listening Reading

persons .005635 3% .002619 1% .010918 6%
sections .000000 0% .000000 0% .000000 0%
items:s .073306 39% .065471 36% .078298 41%
ps .000000 0% .000946 1% .000000 0%
pi:s .107522 58% .110392 62% .099771 53%
Total .186463 100% 179428 100% .188987 100%
Table 26

Three G studies for the Vocabulary, Listening, and Reading Form B Pretest with the p
X (i:s) Design

Source Vocabulary Listening Reading

persons .003295 2% .0000793 0% .004484 2%
sections .000000 0% .0000000 0% .000000 0%
items:s .066421 39% .0779364 45% .075127 41%
ps .000000 0% .0023621 1% .000000 0%
pi:s .099598 59% .0946364 54% .105844 57%
Total .169314 100% 1750142 100% .185455 100%
Table 27

Three G studies for the Vocabulary, Listening, and Reading Form A Posttest with the
p X (i:s) Design

Source Vocabulary Listening Reading

persons .005053 2% .004343 2% .005369 2%
sections .000000 0% .000000 0% .000000 0%
items:s .152568 62% .153747 62% .162487 65%
ps .000000 0% .000000 0% .000000 0%
pi:s .087998 36% .091301 37% .080909 33%
Total .245619 100% .249391 100% .248765 100%
Table 28

Three G studies for the Vocabulary, Listening, and Reading Form B Posttest with the
p X (i:s) Design

Source Vocabulary Listening Reading

persons .005622 3% .002366 1% .009580 4%
sections .000000 0% .000000 0% .000000 0%
items:s 120261 54% 124290 55% 127296 55%
ps .000000 0% .000000 0% .000000 0%

pi:s .095683 43% .098263 44% .096060 41%
Total .221566 100% .224919 100% .232936 100%
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Tables 29, 30, 31 and 32 display the variance components and percentages of

variance components for the vocabulary, listening, and reading pretest w&ah the

study design ofp:c) X (i:s) Group A, which consisted of four classes=(28, 43, 39,

35), took the Form A pretest and the Form B posttest. Group B consisted of three

classesn{ = 35, 37, 34), took the Form B pretest and the Form A posttest. The classes

variance components on the pretests were small, ranging from 1% to 6%. This shows

that there was almost no classes effect that led to the variability irstrsedees. The

variance components for classes on the Form A posttest were small, butstio& one

the Form B posttest were large, ranging from 6% to 14%. This occurred because

Group Awas a larger sample than Group B, and some students studied for the posttest

but others did not. The persons variance components were small, ranging from 2% to

9%. No sections effects were presented in the results pfXh@s)design. However,

the Form A reading subtest on the pretest accounted for 9% of the sections variance

This occurred because the teacher reported that sufficient administiragonas not

given to her students in one class so they could not finish all the sections. Compared

with the results of thp X (i:s)design, the items variance components were much

smaller, ranging from 4% to 13%. There were almost no classes-bgrsecti

classes-by-items nested within sections, and persons-by-sections ndstedlasses

interactions. However, the persons-by-items nested within classesiiyrs
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Table 29
Three G Studies for the Vocabulary, Listening, and Reading Form A Pretest with the

(p:c) X (i:s) Design

Source Vocabulary Listening Reading

classes .00259 1% .00767 3% .01458 6%
persons:c .02173 9% .00985 4% .01515 6%
sections .00000 0% .00000 0% .02118 9%
items:s .01949 8% .02275 9% .00945 4%
cs .00037 0% .00000 0% .00608 2%
ci:s .00149 1% .00558 2% .00234 1%
ps:c .00037 0% .00568 2% .02027 8%
pi:cs .19502 81% .20306 80% .15634 64%
Total .24106 100% .25459 100% .24539 100%
Table 30

Three G Studies for the Vocabulary, Listening, and Reading Form B Pretest with the
(p:c) X (i:s) Design

Source Vocabulary Listening Reading

classes .00510 2% .00202 1% .00737 3%
persons:c .01001 4% .00781 3% .00862 3%
sections .00000 0% .00000 0% .00012 0%
items:s .03617 14% .04573 18% .01326 5%
cs .00000 0% .00128 0% .00000 0%
cis .00085 0% .00000 0% .00599 2%
ps:c .00120 0% .00000 0% .00570 2%
pi:cs 19715 79% 19929 78% .21046 84%
Total .25048 100% .25613 100% .25152 100%
Table 31

Three G Studies for the Vocabulary, Listening, and Reading Form A Postteshe
(p:c) X (i:s) Design

Source Vocabulary Listening Reading

classes .00543 2% .00376 2% .00398 2%
persons:c .02186 9% .00624 3% .01730 8%
sections .00000 0% .00347 0% .00000 0%
items:s .02516 10% .02653 12% .02363 11%
cs .00149 1% .00043 0% .00010 0%

ci:s .00388 2% .00032 0% .00273 1%

ps:c .00782 3% .00937 4% .00226 1%
pi:cs .17454 73% .16276 76% 17232 78%
Total .24018 100% .21288 100% .22232 100%
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Table 32
Three G Studies for the Vocabulary, Listening, and Reading Form B Pogtteshe

(p:c) X (i:s) Design

Source Vocabulary Listening Reading

classes .02037 8% .01475 6% .03555 14%
persons:c .01069 4% .00395 2% .01195 5%
sections .00000 0% .00000 0% .00000 0%
items:s .02804 11% .03240 13% .01355 5%
Ccs .00056 0% .00218 1% .00120 0%

cis .00242 1% .00549 2% .00148 1%

ps:c .00328 1% .00204 1% .01388 6%

pi:cs .18353 74% .18921 76% 17154 69%
Total .24889 100% .25002 100% .24915 100%

interactions had the largest variance components, ranging from 64% to 84% of the

total variance.

Tables 33 and 34 show the results of four G studies for the pretests and posttests
with thep X (i:s)design. A small amount of the persons variance components was
found in the pretests and posttests, ranging from 4% to 11%. The variance
components due to subtests on the Form A pretest and posttest were .00064
and .00029, indicating slight variability in the difficulty of the subtests. The items
variance components accounted for 9% to 12% of the total variance while the

persons-by-subtests interaction effects accounted for 1% to 5% of the t@ateari

Table 33

Two G Studies for the Form A and Form B Pretests with the p X (i:s) Design
Source Form A Form B

Persons .00999 4% .01014 4%
Subtests .00064 0% .00000 0%
items:s .02411 10% .02928 12%
ps .01308 5% .00241 1%
pi:s 19557 80% 20571 83%
Total 24339 100% 24754 100%
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Table 34
Two G Studies for the Form A and Form B Posttests with the p X (i:s) Design

Source Form A Form B

persons .01370 6% .02584 11%

Subtests .00029 0% .00000 0%

items:s .02552 11% .02202 9%

ps .00627 3% .00292 1%

pi:s 17755 80% .18941 79%

Total .22333 100% .24019 100%

What contributed to the total variance most was the persons-by-items -nested-
within-subtests interaction effects, which accounted for 79% to 83% of the total

variance.

Multivariate Generalizability Sudies

Tables 35, 36, 37, and 38 display the variance and covariance components of
the four G multivariate studies with tpe X i° design for the Form A pretest, Form B
pretest, Form A posttest, and Form B posttest. The largest variance emgpwere
due to the persons-by-items interaction effects for all the subtests. Boapand
items effects accounted for almost the same percentages of the totaleyaaagong
from 4% to 17%. The results of these multivariate G studies were more sorthar t
ones obtained from the univariate G studies with(phe) X (i:s)orp X (i:s)design in
which the greatest variance was due to the interaction effect. The upgpmralgin
the persons variance shows attenuated correlations. The lowest corretetion w
between the listening and vocabulary subtests. The reading and listeninggdingd r
and vocabulary subtests generally correlated highly, but the vocabularytanohdjs

subtests did not correlate as highly.
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Table 35
Variance and Covariance Components for the Form A Pretest Taken by Group A with
the G Study Design of p° X i°

Vocabulary Listening Reading
.0226¢ 9% .29623 43579 ")
2.persons .00547 .01507 6% 56214
.01131 .01190 .02974 120/2
.0198° 8%
Yitems = .02269 9%
> .02958 12% <
.1982: 820
2pi = 21261 85%
N\ 17973 75%/
Total .24073 100% .25037 100% .23905 100%

Table 36
Variance and Covariance Components for the Form B Pretest Taken by Group B with
the G Study Design of p° X i°

Vocabulan Listening Reading
01360 6% 67328 190158 B
Y.persons .00747 .00905 4%  .81940
01261 .00935 .01438 6%
.0331° 14%
Yitems= .04240 17%
\_ .01501 6%
(19858 81% )
2pi= .19845 79%
\_ .21858 88% /
Total 24535 100% 24990 100%  .24797 100%
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Table 37
Variance and Covariance Components for the Form A Posttest Taken by Group B with
the G Study Design of p° X i°

Vocabulary Listening Reading

(02645 11% 56774 83372 )
Ypersons = .00930 .01015 5% .66628

\ .01886 .00934 .01935 93/2

.02565 11%

Yitems = .03027 14%

9 .02437 11% )

(" .18492 78% )
2pi= 17126 81%

L 17639 80% )
Total 23702 100% 21168 100% 22011 100%

Table 38
Variance and Covariance Components for the Form B Posttest Taken by Group A with
the G Study Design of p° X i°

Vocabulary Listening Reading
(" .02663 11% 92632 93953 )
Ypersons = .01902 .01582 7% .97198
. .03111 .02481 04117 173@
.02453 10%
Yitems = .03038 13%
.01290 5%
> .18843 79% <
2pi= 19625 81%
9 .18498 77% )
Total .23959 100% 24245 100% .23905 100%

Tables 39 and 40 display the variance and covariance components of the two
multivariate G studies with th@ X (i°:s’)design for the Form A pretest and Form B
posttest taken by Group A, and Form B pretest and Form A posttest taken by Group B.
Only 3% to 4% of the total variance on the pretests was due to persons. However, on
the posttests, the persons variance components accounted for 11% and 6% of the total

variance. The three subtests were treated as a facet. No varianceavagettfor
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due to the subtests; thus, there were no differences in the difficulty of the subtest
The items variance components accounted for 9% to 12% of the total variance,
indicating that there was variability in item difficulty. The persogssbbtests
interaction effects were fairly small, ranging from 1% to 6%. Most of tharvee

was due to the persons-by-items nested within subtests interaction, which edcount

Table 39
Variance and Covariance Components for the Form A Pretest and Form B Posttest
Taken by Group A with the G Study Design of p° X (i°:s")

Form A pretest Form B posttest

Y'persons = e .00792 3% .92866 h

.01338 02622 11%

Ysubtests = < .00036 0% o

-.00024 -.00098 0%

yitems:s = e 02628 11% 3

L .02150 9%}

Spis= . .01362 6% h

L .00107 .00330 10/3

Ypiss = s 19679 80% )

.18980 79%

Total S 24497 100% 24082 100%

Table 40

Variance and Covariance Components for the Form B pretest and Form A Posttest
Taken by Group B with the G Study Design of p° X (i°:s’)

Form B pretest Form A posttest

> persons = .01016 4% .79345

L .00921 .01327 630
Y'subtests = g .00000 0% 3

L .00069 .00021 Oj 0
Yitems:s = t .02894 12% 7

L .02515 119
Zp;s: .00247 1% j

s .00227 .00611 3%
> pis = .20629 84%

. 17624 80%
Total .24786 100% .22098 100%
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for about 80% of the total variance. The correlation coefficients betweetimeAr
pretest and Form B posttest, and between the Form B pretest and Form A posttest
were high at .93 and .80, indicating that the two forms were plausibly measuring the

same domain.

FACETSAnalyses

In order to examine the extent to which the examinees’ ability,dtiiculty,
and subtest difficulty differ, four FACETS analyses on the Form A pretest, Bor
pretest, Form A posttest, and Form B posttest were conducted. Figures 3 andy4 displ
the FACETS maps for the Form A and Form B pretests with three facetsnpge
items, and subtests. These maps provide a summary of the results. The petgon abili
estimates ranged from -1.64 to 1.13 logits on the Form A pretest, and from -1.70 to
1.13 on the Form B pretest. The person separation index, which indicates the
separation of person ability estimates on a logit scale, for the Forne&ipaad for
the Form B pretest were 1.92 and 1.90, respectively. The Rasch person reliability
estimates were .79 and .78. Tfidor the fixed effect was significant at .00.

Tables 41 and 42 show that the item facility values dchfrgen .10 and .79 on
the Form A pretest and from .02 and .87 on the Form B pretestitérheifficulty
estimates ranged from -1.52 to 2.04 on the Form A pretest and fromte23222 on
the Form B pretest. Thus, the Form B pretest contained a widge 1@ items in
terms of difficulty. The item separation index of 3.58 and 3.78, and theh Rasn
reliability estimates of .93 and .93 indicated that the iteragevseparated widely
along the logit scale in relation to their standard errors. Mdittimg items outside

the range of .70 - 1.30 were identified. Item facility values and itemuliffic
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Figure 3.FACETS map for the Form A pretest taken by Group A with tfaeets:

persons, items, and subtests.

estimates correlate highly but the difference is that the lattepawerted to an

interval scale and less affected by examinees’ ability.

Tables 43 and 44 show that the Form A vocabulanesuas the most difficult

with a subtest difficulty estimate of .09. The subtest separation index was 1.1& and th

Rasch subtest reliability estimate was .58. Fhat the significance level of .02 also

indicated that the subtests were significantly different imseof difficulty. On the

Form B pretest, based on the subtest separation index of .00, the Rasch subtest
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Figure 4. FACETS map for the Form B pretest taken by Group B with tfaeets:
persons, items, and subtests.

reliability of .00, and, 2 at the significance level of .24, no significant difference in
the difficulty was observed.

Figures 5 and 6 show the FACETS maps for the Form A and Form Rgisstt
with three facets: persons, items, and subtests. The person abiiityates ranged
from -.76 to 2.52 for the Form A posttest taken by Group B. The pergamasen
index of 2.35 and the Rasch person reliability of .85 indicated signifiseparation

of the person ability estimates. Group A took the Form B posttest. The perstyn abili
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Table 41
Rasch Item Statistics for the Form A Pretest Taken by Group A

ltem IF Difficulty SE Infit MNSQ Outfit MNSQ
1 A€ -.0€ 1€ 1.1C 1.1C

2 44 .03 .18 1.00 1.00
3 .35 A2 .18 1.00 1.00
4 .53 -31 A7 .90 .90
5 43 .09 .18 1.00 .90
6 .63 -73 .18 1.00 .90
7 41 .15 .18 1.00 1.00
8 .79 -1.52 .20 .90 .90
9 .38 27 .18 1.10 1.10
10 .25 .89 .20 1.00 1.10
11 .67 -.89 .18 1.00 1.00
12 .51 -.25 .18 1.00 1.00
13 42 .10 .18 1.10 1.10
14 44 .02 .18 1.00 1.00
15 .38 .28 .19 .90 .90
16 A1 1.85 .28 1.10 1.50
17 .30 .66 .20 1.00 1.10
18 .59 -.58 .18 .90 .90
19 .52 -.30 .18 1.10 1.10
20 .51 -.25 .18 .90 .90
21 .18 1.30 24 1.10 1.40
22 .18 1.31 24 1.10 1.30
23 .54 -.36 19 .90 .90
24 .63 -72 19 .80 .80
25 .39 .25 .20 1.00 1.00
26 45 .00 .18 1.00 1.00
27 .61 -.64 .18 1.00 1.00
28 A7 -11 .18 1.10 1.10
29 .55 -43 .18 1.00 1.00
30 .10 2.04 27 1.10 1.60
31 .52 -.30 .18 1.10 1.10
32 44 .03 .18 1.10 1.10
33 .28 .75 .19 1.20 1.30
34 .33 .51 .18 1.10 1.10
35 44 .04 .18 1.10 1.10
36 .69 -1.02 19 .90 .90
37 .70 -1.07 19 .90 .90
38 .40 .22 .18 1.00 1.00
39 .32 .54 .18 1.00 1.10
40 41 A7 .18 1.10 1.10
41 .63 -73 .18 1.00 1.00
42 21 1.14 .20 1.10 1.20
43 .68 -.97 .19 1.00 1.00
44 .65 -.83 .18 .90 .90
45 .45 .00 .18 1.10 1.10
46 .33 .52 .19 1.00 1.00
47 .65 -84 .19 1.00 1.00
48 .78 -1.49 22 .90 .80
49 72 -1.14 .20 .80 .70
50 .76 -1.35 21 .90 .90

(Table 41 continues)
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(Table 41 continued)

ltem IF Difficulty SE Infit MNSQ Outfit MNSQ
51 25 .9C .2C 1.1C 1.2C
52 .48 -12 .18 1.00 1.00
53 .30 .63 .19 1.00 1.00
54 .38 .29 .19 .90 .80
55 .56 -.44 .19 .90 .90
56 44 .03 .19 .90 .80
57 .66 -.87 .20 .80 .80
58 .63 -73 .20 .90 .90
59 A4 .03 19 .90 .90
60 A7 -.07 19 1.10 1.10
61 A7 -.08 .20 .90 .90
62 .52 -.30 .20 .90 .90
63 .39 .24 21 1.00 .90
64 .40 21 21 1.00 1.00
65 .25 .89 24 1.00 1.00
66 42 A1 22 1.10 1.10
67 .40 22 .23 1.10 1.10
68 .26 .84 .25 1.10 1.30
69 .19 1.27 .28 1.10 1.20
70 .39 .25 .23 .90 .90

Note.ltem numbers in bold appear on Form B.

Table 42

Rasch Item Statistics for the Form B Pretest Taken by Group B

Iltem IF Difficulty SE Infit MNSQ Outfit MNSC
1 AE -.0¢ 21 1.0C 1.0C
2 .5¢€ -.61 .21 .9C .9C
3 KK 1.6° .2¢ 1.0C .9C
4 AE -.11 21 1.1C 1.10
5 .35 .3z 21 1.0C 1.0C
6 ¢ 1.17 .2€ 1.0C 1.0C
7 5¢ -.61 21 1.0C 1.0C
8 .3€ .2 21 1.1C 1.1C
9 .87 -2.22 .2¢ .9C .8C
1C .5C -.2¢ .2C 1.0C 1.0C
11 .2€ 7€ .22 1.0C 1.1C
12 .35 .3C 22 .9C .9C
13 77 -1.2¢ .22 .9C .9C
14 52 -.4C .2C .9C .9C
15 .5E -.4¢ 21 .9C .9C
16 .37 .24 .21 1.1C 1.1C
17 .61 -74 .21 1.1C 1.1C
18 .02 3.72 72 1.0C 1.7C
19 44 -.04 .21 1.0C 1.0C
20 .32 .3¢ .22 1.1C 1.1C
21 .2E .8C .22 1.1C 1.1C
22 21 1.02 .28 1.2C 1.4(C
23 .52 -.37 .21 .9C .9C
24 7C -1.1%2 .22 .9C .9C

(Table 42 continues)
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(Table 42 continued)

ltem IF Difficulty SE Infit MNSQ Outfit MNSQ
25 47 -.1€ .21 .9C .9C
2€ 1€ 1.2t .2€ 1.0C 1.0C
27 .3¢€ .2€ .21 1.0C 1.0C
28 41 .0¢ .21 1.0C 1.0C
29 Tz -1.2¢ 22 1.0C 1.0C
3C A4E -.0¢ .21 1.1C 1.1C
31 .8E -2.0C 27 1.0C 1.1C
32 .6€ -.94 .21 1.1C 1.1C
33 JE 1.4F 27 1.1C 1.3C
34 .32 .3¢ .21 1.1C 1.1C
35 ¢ 1.87 .31 1.0C 1.0C
36 Tz -1.2¢ 22 1.0C .9C
37 .82 -1.7¢ .2€ 1.0C 1.0C
38 .5€ -.5E .21 .9C .9C
39 .31 4¢ .22 1.1C 1.0C
40 .3€ .21 .21 1.1C 1.1C
41 A7 1.31 .2€ 1.1C 1.1C
42 A4z .04 .21 1.1C 1.1C
43 .3¢ A7 .21 1.0C 1.0C
44 .BE -51 .21 .9C .9C
45 3¢ .21 .21 .9C .9C
46 .7C -1.1z 22 .9C .8C
47 .57 -.5¢ .21 .9C .8C
48 .5¢ -.68 .21 .9C .9C
49 1€ 1.2z .2€ 1.1C 1.4C
5C .28 .63 .22 1.2C 1.4C
51 .32 44 .22 1.0C 1.1C
52 A7 -17 .2C .9C .9C
53 4¢€ -.13 .21 1.0C 1.0C
54 .3k .3C .21 1.0C .9C
55 4¢ -.2E .2C 1.0C .9C
56 .6€ -.94 .21 1.0C .9C
57 .32 44 .22 .9C .9C
58 .3¢ A7 .21 1.0C 1.0C
59 43 .0C .21 1.0C 1.0C
6C Tz -1.23 22 1.0C 1.0C
61 37 .2E .21 .9C .9C
62 .5€ -52 .21 1.0C .9C
63 .5C -.2¢ .21 1.0C 1.0C
64 4¢€ -12 .21 1.1C 1.1C
65 47 -17 .21 1.0C 1.0C
66 .3k .32 22 1.1C 1.2C
67 43 .01 .21 1.1C 1.1C
68 .37 .22 .22 1.1C 1.1C
69 .23 .8¢ .24 1.0C 1.0C
70 47 -.1¢ .21 1.0C 1.0C

Note.ltem number in bold appear on Form A.
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Table 43
Rasch Subtest Statistics for the Form A Pretest Taken by Group A

Vocabulary Listening Reading
Subtest difficulty .09 -.04 -.05
SE .04 .04 .04
Table 44
Rasch Subtest Statistics for the Form B Pretest Taken by Group B
Vocabulary Listening Reading
Subtest difficulty .04 -.02 -.02
SE .04 .05 .05
[Measr[+ID_____[-Items __ _[-subtests___]
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Figure 5.FACETS map for the Form A posttest taken by Group B with traeets:
persons, items, and subtests.

112



r 3 r r
%
F 2 * % b b
*
k% %
sksk kokokok
*.
*, * .
*,
b 1 * . Pk b
. £
%, *
5 ¥ %
*. *
%, %,
* k %k
0 * kok ko Listening Reading Vocabulary
sk skok ok *
*, .
% % okok
* % %
. %
*
Foo-1 Pk b
Foo-9 b b
Fo-3 b b
[Measr | * = 2 [ % =2 |-subtests

Figure 6.FACETS map for the Form B posttest taken by Group A with three facets:
persons, items, and subtests.

estimates ranged from -1.36 to 2.29. The person separation index of 2.91 and the
Rasch person reliability of .89 indicated that the person ability estinvates
separated to a considerable degree.

Tables 45 and 46 show that the item facility values ranged from .26 to .95 on the
Form A posttest and from .11 to .96 on the Form B posttest. The item difficulty
estimates ranged from -2.08 to 1.92 on Form A and from -2.75 to 2.69 on Form B.
The item separation indices of 2.35 and 2.91, and the Rasch item reliability
coefficients of .85 and .89 for the two forms showed significant separation of the item
difficulty estimates. Item 41 on Form B misfit the model (Infit MNSQ = 1@Qtfit

MNSQ = 1.50).
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Table 45

Rasch Item Statistics for the Form A Posttest Taken by Group B

Item IF Difficulty SE Infit MNSQ Outfit MNSQ
1 AL 1.11 21 1.2C 1.3C
2 .84 -7¢ 25 1.0C .9C
3 7€ -.44 23 1.0C .9C
4 .84 -7¢ 2E .9C .8C
5 .82 -.67 25 1.0C .9C
6 7€ -.38 23 0.9C .9C
7 .6¢ 1€ 21 1.0C 1.0C
8 .9C -1.31 .3C .8C .6C
9 .64 .34 21 1.0C 1.0C
1C .3€ 1.47 22 1.0C 1.0C
11 .87 -1.0C 27 .9C .7C
12 71 .02 22 1.0C 1.0C
13 4€ 1.07 21 1.1C 1.2C
14 Az 1.2C 21 1.20 1.3C
15 7€ -.28 23 .9C .8C
16 .67 .2C 21 1.0C .9C
17 4L 1.11 21 1.1C 1.1C
18 71 .02 22 1.0C 1.0C
19 .5€ .64 21 1.0C 1.0C
20 .61 Az 21 .9C .8C
21 .64 .34 21 .9C .9C
22 .3z 1.6¢€ 22 .9C .9C
23 .7C .07 22 .8C .8C
24 .87 -1.0C 27 .9C .7C
25 .6¢ A1 21 .9C .8C
2€ 7€ -.28 24 1.0C 1.0C
27 .94 -1.91 AC 1.0C .9C
28 Y -.04 23 1.2C 1.2C
pAS .8¢ -1.1¢ 31 1.0C 1.0C
3C 71 -.01 23 1.1C 1.1C
31 75 -22 23 .9C .9C
32 .2€ 1.9z 22 1.2C 1.4C
33 .5€ .64 21 1.2C 1.2C
34 .6€ 23 22 1.1C 1.1C
3E .6C .5C 21 1.0C 1.0C
36 .91 -1.3¢ .32 .9C .8C
37 .7C .04 22 1.0C 1.1C
38 71 -.01 23 1.0C .9C
39 .5¢ .5t 21 .9C .9C
40 A7 1.0z 21 1.2C 1.2C
41 .8¢ -1.1¢ 31 1.0C 1.0C
42 41 1.27 21 1.2C 1.2C
43 9z -1.7¢€ .38 1.0C 1.0C
44 .9t -2.0¢ 432 1.0C .7C
4& .6C .5C 21 1.2C 1.2C
4€ .3t 1.5C 21 1.2C 1.3C
47 < -43 .24 .9C .9C
48 .91 -1.4: .32 1.0C .9C
48 .81 -.5€ 28 .8C .7C
5C .9C -1.3¢ 32 1.0C .8C
51 .51 .87 21 .9C .8C
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(Table 45 continued

Item IF Difficulty SE Infit MNSQ Outfit MNSQ
52 .84 - 75 .2€ 1.0C 1.0C
53 .64 .33 21 1.0C .9C
54 .6€ 22 22 .8C .8C
55 .84 - 75 .2€ .9C .9C
5€ Tz -.0& .23 1.0C .9C
57 .84 - 75 .2€ .9C .8C
58 .8¢ -1.14 .3C .9C .7C
5¢ .6E 28 21 1.0C .9C
6C .5€ .64 21 1.0C 1.0C
61 .8¢ -1.2¢ 31 .9C .7C
62 .82 -.62 2E .9C .8C
63 .5€ .64 21 1.2C 1.2C
64 .6€ 14 22 .9C 1.0C
65 .3C 1.7¢ 22 1.2C 1.3C
66 A7 1.02 21 1.1C 1.2C
67 .7C .0% 22 .8C .8C
68 .54 74 21 .9C .9C
69 .5¢ .5E 21 1.0C 1.1C
70 .61 A€ 21 1.2C 1.2C

Note.ltem number in bold appear on Form B.

Table 46

Rasch Item Statistics for the Form B Posttest Taken by Group A

Item IF Difficulty SE Infit MNSQ Outfit MNSQ
1 .34 1.2¢ ¢ 1.3C 1.5(
2 .81 -.8¢ 21 1.0C 1.1¢
3 3¢ 1.04 1€ 1.0C 1.C0
4 .9C -1.64 2€ 1.0C .8C
5 A4C .97 1€ 1.1C 1.1¢
6 52 5C 1€ .9C .8C
7 .54 AC 1€ 1.1C 1.1¢
8 5¢ .24 1€ 1.1C 1.1¢
9 .91 -1.72 27 .9C .5C
1C 74 -47 .2C .9C .8C
11 75 -.51 .2C .9C .8C
12 A2 .87 1€ 1.1C 1.1¢
13 71 -.32 ¢ 1.2C 1.2(
14 .65 -.07 ¢ 1.0C 1.0C
15 .64 -.02 ¢ 1.1C 1.1¢
16 78 -43 .2C .9C .9C
17 .82 -.9¢ 22 .9C .8C
18 57 27 1€ .9C .8C
19 .74 -.5C .2C 1.1C 1.2(
20 Az .9C 1€ 1.2C 1.3(
21 .64 .0C ¢ .9C .9C
22 .24 1.6¢ .2C 1.0C 1.0¢
23 62 .05 ¢ 1.0C 1.0¢
24 .82 -.9¢ 22 .9C .9C
25 71 -.32 ¢ .8C .8C

(Table 46 continues)
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(Table 46 continued)

ltem IF Difficulty SE Infit MNSQ Outfit MNSQ
26 .3C 1.4z ¢ 1.0C 1.1C
27 A4S .6C 1€ 1.0C 1.0C
28 .65 -.04 ¢ 1.0C 1.0C
28 7z -.37 ¢ 1.0C 1.1C
3C 52 5C 1€ 1.2¢ 1.2C
31 .9€ 2.7¢ 3¢ .9C 7C
32 V& -.44 .2C 1.0C 1.0C
33 11 2.6¢ 2€ 1.2¢ 2.0C
34 77 -.64 .2C 1.0C 1.0C
35 61 AC 18 1.3C 1.4C
36 8¢ -1.3¢ .24 .9C 0.7¢
37 7€ -.7€ 21 1.0C 1.1C
38 .64 .0C ¢ .9C .9C
39 5¢ 22 1€ .9C .90
40 A€ 72 1€ 1.0C 1.0C
41 .5E 37 18 1.4C 1.5C
42 .6€ -.0¢ ¢ 1.1C 1.0C
43 7z -.4C ¢ 1.2¢ 1.3C
44 62 .07 ¢ 1.1C 1.1C
45 A€ 62 18 .9C .9C
46 .8€ -1.2¢ 22 .9C .8C
47 71 -.3E ¢ .9C .8C
48 62 .01 ¢ 1.0C 1.0C
48 .32 1.2¢ ¢ 1.0C 1.0C
5C .6C At 1€ 1.0C 1.0C
51 .34 1.2¢ ¢ 1.1C 1.1C
52 7€ -.61 .2C .8C 7C
53 61 AC ¢ .8C .8C
54 61 14 ¢ .8C .8C
55 .64 .0C ¢ .9C .8C
56 7€ =77 21 .9C 1.0C
57 7C -.2¢ ¢ .9C .8C
58 57 .2¢ ¢ 1.0C 1.0C
5¢ 7z -3t .2C .9C .80
6C 7€ -77 21 1.0C .9C
61 A4S 62 1€ .9C .9C
62 62 .0E ¢ .8C .8C
63 .64 .01 ¢ .9C .9C
64 .65 -.0€ ¢ 1.0C 1.0C
65 61 A2 ¢ .9C .8C
66 .5E .35 ¢ 1.2¢ 1.2C
67 .84 -1.1¢ 22 .9C .8C
68 62 .02 ¢ .9C .8C
69 A€ 74 ¢ 1.0C 1.0C
70 A€ 6€ A¢ 1.2C 1.2C

Note Item number in bold appear in Form A.

Tables 47 and 48 show the subtest measure results for the Form A paisttest t
by Group B and the Form B posttest taken by Group A. The subtest separation index

of 1.60 and the Rasch subtest reliability estimates of .72 showed that the three
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subtests were separated to a moderate degree in terms of their ovéraltydifihe
vocabulary subtest contained more difficult items than those of the other subtests. On
the Form B posttest taken by Group A, the subtest separation index of .00 and the
Rasch subtest reliability of .00 revealed that there was almost no separattoa f

subtest difficulty estimates, which ranged from -.03 to .02. This showed that the

subtests were almost equal in difficulty.

Table 47

Rasch Subtest Statistics for the Form A Posttest Taken by Group B
Vocabulary Listening Reading

Subtest difficulty 13 -.08 -.04

SE .04 .05 .05

Table 48

Rasch Subtest Statistics for the Form B Posttest Taken by Group A
Vocabulary Listening Reading

Subtest difficulty .01 .02 -.03

SE .04 .04 .04

Research Question 3: Dependability
Research Question 3 asked about the extent to which the two CRT forms are
dependable when administered as pretests and posttests. First, the nomegfere
reliability coefficients were estimated with Cronbach alpha and K-R2(, The
dependability indices of the two CRT forms were checked using the phi lamda
dependability formula, and confidence intervals. Finally, univariate decisionstudie
with thep X (I:S)andp X (I:S)and multivariate decision studies with thieX I°, and

p° X (I°: S")designs were conducted to estimate the dependability
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Dependability of the Criterion-Referenced Forms

As shown in Tables 49 and 50, the Cronbach internal consistency reliability and
K-R20 coefficients were almost equivalent, but the latter were slighthehiganging
from .48 to .81. The K-R20 coefficients for the Form A pretest were higher due to the
large standard deviations. Because norm-referenced reliability forsudasas
K-R20 are not appropriate for interpreting criterion-referencedbiéity (Brown,

1990), Brown'’s short-cut dependability formuth) (was used. The dependability
indices, which ranged from .43 to .78, were lower than the norm-referenced rgliabilit
coefficients. Phi lamda dependabiliy((.)) indicates decision consistency. When the
cut-point was set at 70%, the indices were higher. Generally, the indices glere hi
ranging from .43 to .84.

In Tables 51 and 52, the Cronbach alpha and K-R20 coefficients, which ranged
from .56 to .84, were generally higher on the posttests than on the pretests. Once
again the dependability indices, which ranged from .52 to .84, were slightly lower
than the norm-referenced reliability coefficients. Because theailgtesubtests had a
smaller number of items, the dependability indices were moderate, while tbesindi
for the vocabulary and reading subtests were fairly high, as there were 2®item
each of these subtests.

The Phi lamda dependabilitgp(1)) indices were moderate to high, ranging
from .43 to .94. The index was sensitive to the location of the cut-point and the
dependability index. When a cut-point was set apart from the mean and the
dependability index was high, the Phi lamda dependability index tended to be high.
The largest value for th@él was .1097, indicating that the students’ test scores would

hypothetically be in the range of plus or minus 11 points 68% of the time if they took
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the test again. Th€ls were smaller when the dependability indices were greater.

Overall, it was possible to make dependable decisions based on these results.

Table 49
Reliability and Dependability of the Form A Pretest

\Vocabulan Listeninc Readin Total
Alpha 74 .6C .8C .82
K-R2C 75 .61 .81 .84
0] 73 .5¢ 78 .82
(.7) .92 .86 .94 .97
@(.6) .88 74 .9C .94
®(.5) 76 5¢ .84 .87
Cl .093( .108( .091: .057(
Table 50
Reliability and Dependability of the Form B Pretest

\Vocabulan Listeninc Readin Total
Alpha 62 48 62 7€
K-R2C .63 48 .62 1<
0] .5¢ 43 .61 7€
(.7) 91 .85 8¢ .9€
@(.6) .82 71 .8C 92
O(.5) .6€ 43 64 .81
Cl .096: .109; .096" .0581
Table 51
Reliability and Dependability of the Form A Posttest

Vocabulan Listeninc Readin( Total
Alpha 7S 5€ .74 .8€
K-R2C 7S 5€ .74 .8€
() 7€ 52 72 .84
O(.7) 79 48 71 .8E
O(.6) 7€ .6€ 7€ .87
®(.5) .83 .83 .86 .92
Cl .091¢ .100( .089¢ .054¢

119



Table 52
Reliability and Dependability of the Form B Posttest

Vocabulan Listeninc Readin( Total
Alpha 78 .62 .8t .91
K-R2C 78 .62 .8t .92
@ 7€ .58 .84 .9C
D(.7) .8C .6¢ .8€ .92
d(.6) 75 .5€ .84 .9C
d(.5) .81 .67 .87 .92
Cl .092: .106¢ .089( .0551

Univariate Decision Studies

Table 53 shows the results of the D studies on the pretest Form A and Form B
vocabulary, listening, and reading subtests withptbe(l:S)design. Figure 7 shows a
graphic representation of the D studies on the pretest Form A and Form B vogabular
listening, and reading subtests with th¥ (I:S)design. As can be seen, the reading
subtest on the Form A pretest had the highest dependability, and the listening subtest
on the Form B pretest had the lowest dependability. The test forms had fisesect
with five items per section on the vocabulary and reading subtests. The depgndabili
indices were .44 and .61 on the Form A vocabulary and reading subtests, and .33
and .38 on the Form B vocabulary and reading subtests. The listening subtest had four
sections with five items per section. The dependability indices were .27 orAForm
and .61 on Form B. When the test forms had 40 items, divided into eight sections with
five items per section and 10 sections with four items per section, the dependability
indices were both at the same degree. Because no sections variance compoeents we
observed, adding sections had no impact on the dependability. However, adding more
items increased the dependability indices. The only exception was the Form B
listening subtest, which did not change because the index was too low to be affected
by adding more sections and items. The dependability indices of the listabtegts

were generally lower than those of the vocabulary and reading subtests.
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Table 53
D Studies on the Pretest Form A and Form B Vocabulary, Listening, and Reading
Subtests with the p X (I:S) Design

Form A Form B
D study  Sect. ltem Total Vocabulary Listening Readi Vocabulary Listening Reading
1 1 3 3 .09 .04 .16 .06 .00 .07
2 2 3 6 .16 .08 27 A1 .00 A3
3 3 3 9 22 12 .36 .15 .00 .18
4 4 3 12 27 .15 42 .19 .01 .23
5 5 3 15 .32 .18 .48 .23 .01 27
6 6 3 18 .36 21 .52 .26 .01 31
7 7 3 21 .40 .24 .56 .29 .01 .34
8 8 3 24 43 .26 .60 .32 .01 37
9 9 3 27 46 .28 .62 .35 .01 .40
10 10 3 30 .48 31 .65 .37 .01 .43
11 1 4 4 A1 .06 .20 .07 .00 .09
12 2 4 8 .20 .10 .33 14 .00 A7
13 3 4 12 27 .15 42 .19 .01 .23
14 4 4 16 .33 .19 .50 24 .01 .28
15 5 4 20 .38 .23 .55 .28 .01 .33
16 6 4 24 43 .26 .60 .32 .01 37
17 7 4 28 A7 .29 .63 .36 .01 41
18 8 4 32 .50 .32 .66 .39 .01 44
19 9 4 36 .53 .34 .69 42 .02 A7
20 10 4 40 .55 37 71 44 .02 .50
21 1 5 5 13 .07 .23 .09 .00 A1
22 2 5 10 24 .13 .38 A7 .00 .20
23 3 5 15 .32 .18 .48 .23 .01 27
24 4 5 20 .38 .22 .55 .28 .01 .33
25 5 5 25 44 27 .61 .33 .01 .38
26 6 5 30 .48 .30 .65 .37 .01 .43
27 7 5 35 .52 .34 .68 41 .01 46
28 8 5 40 .55 37 71 44 .02 .50
29 9 5 45 .58 .39 73 A7 .02 .53

Note Sect. = number of sections; Iltem = number of items; Vocabulary =
generalizability coefficient for absolute decisions of the vocabulary stulhistening
= generalizability coefficient for absolute decisions of the listening syiRteading =
generalizability coefficient for absolute decisions of the reading sibte
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Figure 7.Graphic representation of the D studies on the pretest Form A and Form B
vocabulary, listening, and reading subtests withptbée(l:S)design.

Table 54 shows the results of the D studies on the posttest vocabularpgijsteni
and reading subtests on Form A and Form B witlptie(l:S)design. Figure 8 shows
a graphic representation of the D studies on the posttest Form A and Form B
vocabulary, listening, and reading subtests withptie(I:S)design. As can be seen,
the reading subtest on the Form B posttest had the highest dependability and the
listening subtest on the Form B posttest had the lowest dependability. When there
were five sections, containing five items per section on the vocabulary andgreadin
subtests the dependability indices ranged from .34 to .52. Compared to the indices
estimated by Brown'’s short-cut formula (Tables 51 and 52), the indicesatstimith
this D study design were lower and unsatisfactory. As shown in Table 54, thesindic
of the listening subtest, containing four sections and five items per section were
extremely low at .26 and .18 on Form A and Form B, respectively. Because no
sections variance was observed in the G study, adding more sections did not have an

impact on the dependability but adding more items did. However, adding 10
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Table 54
D Studies on the Posttest Form A and Form B Vocabulary, Listening, and Reading
Subtests with the p X (I:S) Design

Form A Form B
D study Sect. Item Total Vocabulary Listening Readi Vocabulary Listening Reading
1 1 3 3 .06 .05 .06 .07 .03 A1
2 2 3 6 A1 .10 12 14 .06 .20
3 3 3 9 .16 .14 A7 .19 .09 .28
4 4 3 12 .20 .18 21 .24 A1 .34
5 5 3 15 .24 21 .25 .28 .14 .39
6 6 3 18 27 .24 .28 .32 .16 44
7 7 3 21 31 27 .32 .35 .18 A7
8 8 3 24 .34 .30 .35 .38 .20 .51
9 9 3 27 .36 .32 37 41 .22 .54
10 10 3 30 .39 .35 .40 44 .24 .56
11 1 4 .08 .07 .08 .09 .04 .15
12 2 4 8 14 12 .15 17 .08 .26
13 3 4 12 .20 .18 21 .24 A1 .34
14 4 4 16 .25 .22 .26 .29 .15 41
15 5 4 20 .30 .26 .31 .34 .18 .46
16 6 4 24 .34 .30 .35 .38 .20 .51
17 7 4 28 37 .33 .38 42 .23 .55
18 8 4 32 .40 .36 41 45 .25 .58
19 9 4 36 43 .39 A4 .48 .28 .61
20 10 4 40 .46 41 47 51 .30 .63
21 1 5 5 .10 .08 .10 12 .05 .18
22 2 5 10 17 .15 .18 21 .10 .30
23 3 5 15 .24 .21 .25 .28 .14 .39
24 4 5 20 .30 .26 31 .34 .18 .46
25 5 5 25 .34 31 .36 .39 21 52
26 6 5 30 .39 .35 .40 44 .24 .56
27 7 5 35 A2 .38 A4 .48 27 .60
28 8 5 40 .46 41 A7 .51 .30 .63
29 9 5 45 .49 44 .50 .54 .32 .66

Note Sect. = number of sections; Iltem = number of items; Vocabulary =
generalizability coefficient for absolute decisions of the vocabulary stulhistening
= generalizability coefficient for absolute decisions of the listening suiReading =
generalizability coefficient for absolute decisions of the reading dubtes

adding 10 more items on the subtests would only change the dependability by .08. As
Figure 8 shows, the dependability of the Form B reading subtest on the posttest had

the highest dependability index and adding more items would increase the index.
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Because the dependability index of the Form B listening subtest on the poattest w

extremely low, adding items did not have an impact on the index.
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Figure 8.Graphic representation of the D studies on the posttest Form A and Form B
vocabulary, listening, and reading subtests withptbe(l:S)design.

Table 55 shows the results of four D studies on the Form A and Form B pretests
and posttests with the X (I1:S)design. Figure 9 shows a graphic representation of the
results of the four D studies on the Form A and Form B pretests and posttestewith t
p X (I:S)design. As can be seen, the Form B posttest had the highest dependability
and the Form A pretest had the lowest dependability. The indicdsef@0-item form,
containing 25-20-25 items per section, were .56, .71, .73, and .87 for the Form A
pretest, Form B pretest, Form A posttest, and Form B posttest, respeomlyared
to the indices estimated with Brown’s short-cut formula (Tables 49, 50, 51, and 52),

these indices with this D study design underestimated the dependability. Frplexa
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the dependability for the Form A pretest was .83 in Table 49, but as shown in Table 55
the dependability with this design was .56.

Adding more items only had a slight impact on the indices. For example, when
the form contained 70 items and 90 items, the indices were .56 and .59 on the Form A
pretest. Because this D study design was unbalanced in terms of the different numbe
of items on each subtest, adding or reducing five items on the subtests did not change
the dependability of the form. For instance, in D studies 5, 6, and 7, different numbers
of items were set, but because the total number of items remained at 70, the indices
were the same degree at.56 on the Form A pretest. Figure 9 shows the graphic
representation of the D studies. Fifteen items were added to the Form each time D
studies 1 to 4 were conducted. Up to D studies 1 to 3, the curves increased steeply, but

they increased more gradually after that.

Table 55
Four D Studies on the Form A and Form B Pretests and Posttests with the p X (I:S)
Design

Form A Form B Form A Form B
D study Voc Lis Read Total Pretest Pretest Posttest Posttest

(Ep?(4)) (Ep?()) (Ep?(4)) (Ep?(4))

1 5 5 5 15 .34202 .38113 46565 .63162
2 10 10 10 30 45644 .54008 .60475 .76310
3 15 15 15 45 51374 62729 .67163 .82000
4 20 20 20 60 .54814 .68238 .71094 .85176
5 20 25 25 70 .56285 .70866 .72836 .86584
6 25 20 25 70 .56285 .70866 .72836 .86584
7 25 25 20 70 .56285 .70866 .72836 .86584
8 25 25 25 75 57109 72034 .73681 .87202
9 30 30 30 90 58748 .74808 .75513 .88607

Note.Voc = number of items on the vocabulary subtest; Lis = number of items on the
listening subtest; Read = number of items on the reading subtest.
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Figure 9.Graphic representation of the D studies on the Form A pretest, Form B
pretest, Form A posttest, and Form B posttest witlptRg1:S)design.

Multivariate Decision Studies

Tables 56, 57, 58, and 59 show the dependability indipg)) and composite
dependability indicesé()Z(A)) for the four D studies for the Form A and Form B
pretests and posttests with fheX I° design. Figure 10 shows a graphic
representation of D studies on the Form A pretest, Form B pretest, Forrtéspos
and Form B posttest with the X 1° design.The graph shows that the Form B
posttest and Form B pretest had the highest and lowest composite dependhbility.
dependability indices estimated using Brown'’s short-cut formula wermasalm
equivalent (see Tables 49, 50, 51, and 52). For instance, the dependability index for
the Form A vocabulary pretest was .73 (Table 49) and .72 (Table 56) when the subtest
had 25 items. The univariate D study for the Form A vocabulary pretest shows that if
five more items measuring the same domain were added to the Form A vocabulary
pretest, the dependability index would increase by only .04 (Table 56). Adding ten

items would only result in an increase of .06. Generally, adding five moretibeimes
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vocabulary, and reading subtests resulted in only slight increases in the umivariat
generalizability coefficients. Especially, for the listening subtetding more items
increased the index by only .05 to .08. However, adding more items to each of the
subtests would not lead to significant increases in the multivariate gengitiyiza
coefficient for absolute decisions. For instance, adding ten items to e&eh of t
subtests on the 70-item Form A pretest would only cause a .05 change in the index.
Overall, the multivariate generalizability coefficients for absohigcisions for all the
forms were fairly high, ranging from .77 to .90 when there were 25 vocabulary, 20

listening, and 25 reading items.

Table 56
Dependability Indices and Composite Dependability Indices for the Form A Pretest
Taken by Group A with the D Study Design of p° X I°

D study Vocabulary Ep2?(4) Listening Ep?(4) Reading Ep2(4) Total Ep2(4)
1 15 .61 10 .39 15 .68 40 73
2 20 .68 15 .49 20 74 55 .78
3 25 72 20 .56 15 .68 60 .80
4 25 72 10 .39 25 .78 60 .81
5 15 .61 20 .56 25 .78 60 .78
6 25 72 20 .56 20 74 65 .81
7 25 72 15 .49 25 .78 65 .82
8 20 .68 20 .56 25 .78 65 .80
9 25 72 20 .56 25 .78 70 .82

10 30 .76 20 .56 25 .78 75 .83
11 25 72 25 .62 25 .78 75 .82
12 25 72 20 .56 30 .81 75 .84
13 35 .78 20 .56 25 .78 80 .84
14 25 72 30 .66 25 .78 80 .83
15 25 72 20 .56 35 .83 80 .85
16 30 .76 25 .62 30 .81 85 .85
17 35 .78 30 .66 35 .83 100 .87

Note Vocabulary = number of items on the vocabulary subtest; Listenmgnber of
items on the listening subtest; Reading = number of items on the reading.subtest

127



Table 57
Dependability Indices and Composite Dependability Indices for the Form B Pretest
Taken by Group B with the D Study Design of p° X I°

Dstudy Vocabulan Ep*(4) Listening Ep?(4A) Readint  Ep?(4) Total Ep2(4)

1 15 A€ 1C .27 15 A€ 4C .66
2 20 .54 15 .3€ 20 .5E 58 72
3 25 .5¢ 2C Az 15 A€ 6C 73
4 25 .5¢ 1C 27 25 .61 6C 75
5 15 A€ 2C A4S 25 .61 6C 73
6 25 .5¢ 2C A4S 20 .5E 65 75
7 25 .5¢ 15 .3€ 25 .61 65 .76
8 20 .54 2C Az 25 .61 65 75
9 25 .5¢ 2C A4S 25 .61 7C 7
1C 30 .64 2C A4S 25 .61 75 .78
11 25 .5¢ 28 A€ 25 .61 75 a7
12 25 .5¢ 2C Az 30 .6t 75 .78
13 35 .67 2C A4S 25 .61 8C .79
14 25 .5¢ 3C .58 25 .61 8C .78
15 25 .5¢ 2C Az 35 .6€ 8C 79
1€ 30 .64 A A€ 30 .6t 8¢ .80
17 35 .67 3C .58 35 .6€ 10C .82

Note Vocabulary = number of items on the vocabulary subtest; Listenmgnber of
items on the listening subtest; Reading = number of items on the reading.subtest

Table 60 displays the dependability indidg#(()) and composite
dependability indicesé()Z(A)) in the D study for the Form A pretest and Form B
posttest with th@ X (1°:S")design. The univariate generalizability coefficients for
absolute decisions for the Form A pretest and for the Form B posttest were .50 and .86,
respectively when there were 25-20-25 items per form. Recall that theanate
generalizability coefficients for absolute decisions of the Form Agtretas .82 when
the vocabulary, listening, and reading subtests were treated as sepasateese
However, treating the three subtests as one test and a single facet teduce
magnitude of the dependability. Adding five items to each of the subtests would not
drastically change the univariate generalizability coefficiemtsbsolute decisions

for the Form A pretest. Likewise, adding ten items to each of the subtestsanbyl
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Table 58

Dependability Indices and Composite Dependability Indices for the Form A Posttest
Taken by Group B with the D Study Design of p* X I°

D study Vocabulan Ep*(4) Listening  Ep?(4) Readinc  Ep?(4) Total Ep2(4)

1 15 .65 10 .34 15 .5¢ 40 7€
2 20 72 15 A2 2C .6€ 55 .81
3 25 7€ 20 .5C 15 .5¢ 6C .81
4 25 7€ 10 .34 25 71 6C .84
5 15 .65 20 .5C 28 71 60 .81
6 25 7€ 20 .5C 2C .6€ 65 .82
7 25 7€ 15 A2 25 71 65 .84
8 20 72 20 .5C 25 71 65 .82
9 25 7€ 20 .5C 28 71 70 .84
10 30 7S 20 .5C A 71 75 .8t
11 25 7€ 25 .5€ 25 71 75 .84
12 25 7€ 20 .5C 3C .74 75 .8
13 35 .81 20 .5C 28 71 8C .8€
14 25 7€ 3G .6C A 71 8C .8t
15 25 7€ 20 .5C 38 T 80 .8€
16 30 7S 25 .5€ 3C .74 85 .8€
17 35 .81 3G .6C 3¢ T 10C .88

Note Vocabulary = number of items on the vocabulary subtest; Listenmgnber of
items on the listening subtest; Reading = number of items on the reading.subtest

result in an increase of .03 in the univariate generalizability coeftecier absolute
decisions. Adding 45 more items to the two forms would result in an increase of .03 in
the univariate generalizability coefficients for absolute decisions.

Table 61 shows the dependability indidgg (1)) and composite dependability
indices EpZ(A)) in the D studies for the Form B pretest and Form A posttest with the
p X (I°:S")design. The results of the multivariate D study were similar to those
shown in Table 60. That is, adding more items would not change the dependability
appreciably. The multivariate generalizability coefficient for altsotlecisions of .79
(Table 61) was lower when there were 25-20-25 items on Form A and Form B than

the coefficient of .83 shown in Table 60, but it was, nonetheless, fairly high.
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Table 59
Dependability Indices and Composite Dependability Indices for the Form B Posttest
Taken by Group A with the D Study Design of p° X I°

D study Vocabulary Ep*d) Listening Ep3(4) Reading Ep?(4) Total Ep2(4)

1 15 .65 10 A1 15 .76 40 .84
2 20 71 15 .51 20 .81 55 .88
3 25 .76 20 .58 15 .76 60 .87
4 25 .76 10 41 25 .84 60 .89
5 15 .65 20 .58 25 .84 60 .89
6 25 .76 20 .58 20 .81 65 .89
7 25 .76 15 .51 25 .84 65 .90
8 20 71 20 .58 25 .84 65 .89
9 25 .76 20 .58 25 .84 70 .90
10 30 .79 20 .58 25 .84 75 91
11 25 .76 25 .64 25 .84 75 .90
12 25 .76 20 .58 30 .86 75 91
13 35 .81 20 .58 25 .84 80 91
14 25 .76 30 .68 25 .84 80 .90
15 25 .76 20 .58 35 .88 80 .92
16 30 .79 25 .64 30 .86 85 91
17 35 .81 30 .68 35 .88 100 .93

Note Vocabulary = number of items on the vocabulary subtest; Listenmgnber of
items on the listening subtest; Reading = number of items on the reading.subtest
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Figure 1Q Graphic representation of D studies on the Form A pretest, Form B pretest,
Form A posttest, and Form B posttest with phe [° design.
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Table 60

Dependability Indices and Composite Dependability Indices for the Form A Pretest
and Form B Posttest Taken by Group A with the D Study Design of p° X (I°:S")

Form A Pretest Form B  Posttest

D study Voc List Read Total Ep?(4) Voc List Read Total Ep?) Total Ep3(4)
1 25 20 25 70 .50 20 15 20 55 .84 125 .80
2 25 20 25 70 .50 20 20 25 65 .86 135 .82
3 25 20 25 70 .50 25 15 25 65 .86 135 .82
4 25 20 25 70 .50 25 20 20 65 .86 135 .82
5 25 20 25 70 .50 30 15 20 65 .86 135 .82
6 25 20 25 70 .50 20 25 20 65 .85 135 .82
7 25 20 25 70 .50 20 15 30 65 .86 135 .82
8 20 15 20 55 48 25 20 25 70 .86 125 .84
9 20 20 25 65 .49 25 20 25 70 .86 135 .83
10 25 15 25 65 .49 25 20 25 70 .86 135 .83
11 25 20 20 65 49 25 20 25 70 .86 135 .83
12 30 15 20 65 48 25 20 25 70 .86 135 .83
13 20 25 20 65 .49 25 20 25 70 .86 135 .83
14 20 15 30 65 .48 25 20 25 70 .86 135 .83
15 25 20 25 70 .50 25 20 25 70 .86 140 .83
16 30 20 25 75 .51 25 20 25 70 .86 145 .82
17 25 25 25 75 51 25 20 25 70 .86 145 .83
18 25 20 30 75 51 25 20 25 70 .86 145 .82
19 20 25 30 75 .51 25 20 25 70 .86 145 .82
20 30 15 30 75 .50 25 20 25 70 .86 145 .82
21 30 25 20 75 51 25 20 25 70 .86 145 .82
22 30 25 30 85 .52 25 20 25 70 .86 155 .82
23 25 20 25 70 .50 30 20 25 75 .87 145 .84
24 25 20 25 70 .50 25 25 25 75 .87 145 .84
25 25 20 25 70 .50 25 20 30 75 .87 145 .84
26 25 20 25 70 .50 20 25 30 75 .87 145 .84
27 25 20 25 70 .50 30 15 30 75 .87 145 .84
28 25 20 25 70 .50 30 25 20 75 .87 145 .84
29 25 20 25 70 .50 30 25 30 85 .88 155 .85
30 30 25 30 85 .52 35 30 35 100 .89 185 .86

Note Voc = number of items on the vocabulary subtest; List = numbtero$ on the

listening subtest; Read = number of items on the reading subtest.
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Table 61
Dependability Indices and Composite Dependability Indices for the Form B Pretest
and Form A Posttest Taken by Group B with the D Study Design of p° X (I°:S")

Form B  Pretest Form A Posttest

D study Voc List Read Total Ep?(4) Voc List Read Total Ep?) Total Ep?(4)

1 25 20 25 70 71 20 15 20 55 .70 125 .78
2 20 15 20 55 .67 25 20 25 70 .73 125 .78
3 25 20 25 70 71 20 20 25 65 72 135 79
4 25 20 25 70 71 25 15 25 65 71 135 .78
5 25 20 25 70 71 25 20 20 65 72 135 .79
6 25 20 25 70 71 30 15 20 65 71 135 .78
7 25 20 25 70 71 20 25 20 65 72 135 79
8 25 20 25 70 71 20 15 30 65 71 135 .78
9 20 20 25 65 .70 25 20 25 70 .73 135 .79
10 25 15 25 65 .69 25 20 25 70 .73 135 .78
11 25 20 20 65 .70 25 20 25 70 73 135 79
12 30 15 20 65 .69 25 20 25 70 73 135 .78
13 20 25 20 65 .70 25 20 25 70 .73 135 .79
14 20 15 30 65 .69 25 20 25 70 .73 135 .78
15 25 20 25 70 71 25 20 25 70 73 140 79
16 30 20 25 75 72 25 20 25 70 73 145 79
17 25 25 25 75 72 25 20 25 70 .73 145 .79
18 25 20 30 75 72 25 20 25 70 .73 145 .79
19 20 25 30 75 72 25 20 25 70 73 145 79
20 30 15 30 75 72 25 20 25 70 73 145 79
21 30 25 20 75 72 25 20 25 70 .73 145 .79
22 25 20 25 70 71 30 20 25 75 .73 145 .79
23 25 20 25 70 71 25 25 25 75 73 145 79
24 25 20 25 70 71 25 20 30 75 73 145 79
25 25 20 25 70 71 20 25 30 75 .73 145 .79
26 25 20 25 70 71 30 15 30 75 .73 145 .79
27 25 20 25 70 71 30 25 20 75 73 145 79
28 30 25 30 85 74 25 20 25 70 73 155 .80
29 25 20 25 70 71 30 25 30 85 .75 155 .80
30 30 25 30 85 74 35 30 35 100 .76 185 .81

Note Voc = number of items on the vocabulary subtest; List = numbtero$ on the
listening subtest; Read = number of items on the reading subtest.
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Figure 11 Graphic representation of the D studies on the Form A pretestoamdB-
posttest, and the Form B pretest and Form A posttest with tk€l°:S )design.

Research Question 4: Validity
Research Question 4 asked the extent to which the two CRT forms are valid
when administered as pretests and posttests. To answer the question, two
repeated-measures MANOVAs were conducted to investigate the tesgaaoin
Group A and Group B. Prior to the analysis, the assumptions were checked. In
addition, two ANOVA-like FACETS analyses with the person, item, class, iooccas
and subtest facets were conducted to estimate the item difficulty, clbigs abi

occasion difficulty, and subtest difficulty.

Repeated-M easures Multivariate Analysis of Variance

Prior to conducting the repeated-measures MANOVA, the data weeaeadre
to meet the required assumptions. Only 138 and 99 students in Groups A and B who
took both the pretest and posttest were used in this analysis. First, univariats outli

were checked by examining standardized scores. No outliers were found in Group A
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However, one student in Group B was found to be an outlier, so that person was
eliminated. Second, Mahalanobis distance was examined to identify multivariate
outliers. A Chi square with 5 degrees of freedom @t001 was used to identify
multivariate outliers. No multivariate outliers were found in Groups A anchBd;T
the descriptive statistics were calculated without the outliers in ordaetk ¢
normality. The distributions for the listening and reading subtests on the Form A
posttest were skewed (Table 63), and the distributions for the reading subtestland tota
score on the Form B posttest displayed negative kurtosis (Table 62). Although the
non-normality violates the assumption, no transformation of the data was undertaken
because it would change the means, and the analysis was considered to be robust to
modest violations of normality as long as the violations were not due to outliers
(Tabachnick & Fidell, 2001, p. 329). Fourth, the scatterplots were examined to check
the assumption of linearity, and then correlation coefficients among the vacabul
listening, and reading subtests were examined to check for multicolyn&due
correlation coefficients ranged from .14 and .77, showing the absence of
multicollinearity.

Table 64 displays the results of the repeated-measures MANOGkdap A.
The analysis was used to test the effects of occasions (pretest and prouttest)
subtests (vocabulary, listening, and reading subtests) on the Group A students’ CRT
scores. Notice that the occasion effect was significant, indicating thaete
differences on the pretest and posttest did not happen by chance alone. The subtest
effect was also significant, indicating that the subtest means wercsigtly
different. The interaction effect was also significant. In Figure 12hitee

non-parallel lines showed that there was an interaction effect. The eta o6
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Table 62
Descriptive Statistics for the Group A Students’ Pretest and Posttess Score

Pre/post Form Subtest N Min Max M SD Skew SES Kurt SEK

Pretest Form A Vocabulary 138 0 20 10.13 4.39 .09 21 . -64 41
Listening 138 0 17 9.57 3.03 =11 .21 -.16 41
Reading 138 0 20 9.96 4.62 -.23 21 -.33 41
Total 138 6 48 29.65 8.64 -.34 21 -.20 41

Posttest FormB  Vocabulary 138 3 24 15.09 4.62 -31 .21 -72 41
Listening 138 3 19 11.88 3.22 -.24 .21 -.10 41
Reading 138 3 24 15.04 5.51 -.27 21 -.93 41
Total 138 16 62 42.01 12.057 -.183 206 -1.099 10.4

Note.Statistics are based on raw scores.

Table 63
Descriptive Statistics for the Group B Students’ Pretest and PosttessScore
Pre/post Form Subtest N Min Max M SD Skew SES Kurt SEK

Pretest Form B Vocabulary 98 3 22 10.60 3.733 111244 -.184 .483

Listening 98 2 16 9.11 2788  -.077 244 -144 3.48
Reading 98 2 21 11.37 3.767 .083 244 -229 483
Total 98 13 51 31.08 8.288  -.048 244  -481 483

Posttest Form A Vocabulary 98 5 24 15.87 4531 9.38.244 -.898 .483

Listening 98 6 19 14.24 2593 -511 244 549 3.48
Reading 98 7 24 17.16 4.076 -576 244 -406  .483
Total 98 26 63 47.28 9.067 -.384 .244  -700  .483

Note.Statistics are based on raw scores.

for the occasion effect indicated that 64% of the variability in the test scole lne
explained by that independent variable. The eta square for the subtest effd@.was
The observed power values of 1.00 in all the effects indicated that a Typa Mvas

unlikely.

135



Table 64
Repeated-Measures MANOVA Between-Subjects Effects for Group A

Effect F df p n? Powe
Occasion 246.46 1 .00 .64 1.00
Subtest 30.05 2 .00 .18 1.00
Occasions * Subtes 1891 2 .00 A2 1.00

Note.MultivariateF ratios were generated using Greenhouse-Geisser statistic.
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Figure 12 Means for the subtests on the pretest and posttest taken by Group A.

Table 65 shows the results of the repeated-measures MANOVA
between-subjects effects for Group B. The pretest-posttest meanntiéfevas
significant, indicating that the Group B students’ test scores improved within this
interval. The eta square of .84 showed that this effect explains 84% of the total
variance. The observed power of 1.00 showed that the analysis had enough power to
detect significant effects. The subtest effect was significant,atdgcthat there were
significant differences among the subtest means. The eta squared of .28 showed that
the effect explained a considerable amount of the total variance. No irtteraifct

was observed.
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Table 65
Repeated-Measures MANOVA Between-Subjects Effects for Group B

Effect F df p n>2 Powe
Occasion 49527 1 .00 .84 1.00
Subtest 37.7¢ 2 .00 .28 1.00
Occasions * Subtes 1.0z 2 .32 .01 .23

Note.MultivariateF ratios were generated from Greenhouse-Geisser.
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Figure 13 Means for the subtests on the pretest and posttest taken by Group B.

ANOVA-Like FACETS Analyses

Figures 14 and 15 display the FACETS maps for Group A, who took the Form
A pretest and the Form B posttest, and for Group B, who took the Form B pretest and
the Form A posttest. AFACETS control file used for this FACETS analysiSrioup
Ais shown in Appendix J. Because there were more students in Group A and the
degree to which they studied for the posttest differed greatly, the person abilit
estimates ranged from -5.62 to 2.22. The range of the person ability estiangied
from -1.28 to 2.13 for Group B. The person ability estimates in Group B (Rasch
person separation index = 2.27; Rasch person reliability = .84) were not as separated

as the estimates in Group A (Rasch person separation index = 2.91; Rasch person
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reliability = .89) but were still widely separated. The means of the pebildy a
estimates for Group A on the pretest and posttest were -.27 and .46, respddctately.
is, Group A students were able to improve their estimates by .73. The me¢has of
person ability estimates for Group B on the pretest and posttest were .11 and .54,
respectively. Thus, they were able to improve their estimates by .43. Haliloes

in the maps show arbitrary cut-points that can be used to make pass/fail deeisions s
They are set at 60% or -.08 in Figure 14 and .32 in Figure 15.

Tables 66 and 67 display the item measures for Group A who took the Form A
pretest and Form B posttest and Group B who took the Form B pretest and Form A
posttest. The Rasch item separation indices of 4.22 and 3.30 and the Rasch item
reliability estimates of .95 and .94 indicate that the item difficultyreg@s vary
widely. Item difficulty estimates in bold denote that the items appear in [sith te
forms and they were used as common items to equate the two test forms. That is why
the estimates are equivalent in the pretest and posttest. For instancenmiiessor
item 16 on the Form A pretest and item 11 on the Form B posttest are equivalent
at .54. Based on the infit mean square values, only one item, item 41 on the Form B
posttest, misfits the Rasch model. The outfit mean square values showexl that si
items taken by Group A and one item taken by Group B misfit the Rasch model. The
outfit values are more sensitive to outliers than the infit values.

When making pass/fail decisions based on this test, having a number of items
with item difficulty estimates around a cut-point would result in more dependable
decisions. The item difficulty estimate for item 33 on the Form B posttest wa
extremely high at 2.82. It was the most difficult item and therefore did not hé&kp ma

dependable pass/fail decisions. Quest [version 2.1] was used to investigate how the
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Figure 14.FACETS map for the Form A pretest and the Form B posttest taken
Group A with three facets: persons, items, and occasions.

item was functioning with the Group A students. The Rasch distrastalysis
showed that the item discrimination values for choices a, b, cd anele .24, -.23,
-.07, and .04, respectively. The mean ability estimates of the persons who chose a, b, c,

and d were .59, .11, .27, and .68, respectively. The correct choice was choice c.
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Table 66
Rasch Item Statistics for the Form A Pretest and Form B Posttest Takeouyy Ar

Form A Pretest Form B Posttest

Infit Outfit Infit Outfit

Item IF Difficulty SE MNSQ MNSQ IF  Difficulty SE MNSQ MNSQ
1 .60 -.30 .18 1.10 1.10 .33 1.39 .19 1.30 1.50

2 .56 -.20 .18 1.00 1.00 .78 -.69 21 1.00 1.10

3 A48 .16 .19 1.00 1.00 .35 1.25 .19 1.00 1.00

4 .66 -.58 .18 1.00 1.00 .88 -1.39 .26 1.00 .80

5 .58 -.20 .18 1.00 1.00 .38 1.11 .19 1.10 1.10

6 74 -.93 .18 .90 .90 .48 73 .18 .90 .80

7 .54 -.10 .18 1.00 1.00 .50 .59 .18 1.10 1.10

8 .88 -1.78 21 .90 .80 .54 46 .19 1.10 1.10

9 A48 .13 .18 1.10 1.20 .89 -1.53 27 .90 .60

10 .36 .68 .20 1.00 1.20 71 -31 .20 .90 .70
11 .76 -1.07 .18 1.00 1.00 .70 54 A3 .80 .90
12 .62 -42 .18 1.00 1.10 .39 .80 14 1.10 1.20
13 .52 -.01 .18 1.10 1.10 .67 -43 A3 1.10 1.20
14 .54 -.10 .18 1.00 .90 .63 -1 A3 1.00 1.00
15 49 .13 .18 1.00 1.00 .59 .01 A3 1.00 1.10
16 .16 54 A3 .80 .90 72 -.27 .20 .90 .90
17 .39 .80 14 1.10 1.20 .79 -.78 .22 .90 .90
18 .67 -43 A3 1.10 1.20 .54 49 .19 .90 .80
19 .59 -1 A3 1.00 1.00 71 -.27 .20 1.10 1.20
20 .56 .01 A3 1.00 1.10 .38 1.07 .19 1.20 1.30
21 .24 1.26 .24 1.10 1.20 .60 .18 .19 .90 .90
22 .23 1.31 .24 1.00 1.20 21 1.94 21 1.00 1.00
23 .59 -.26 .18 .90 .90 .58 .25 .19 1.00 1.00
24 .67 -.61 .18 .80 .80 .79 -.69 21 .90 .90
25 44 .34 .19 1.00 1.00 .67 =11 .19 .80 .80
26 .56 -42 .18 1.00 1.00 .33 1.54 .19 1.00 1.00
27 .68 -.97 .18 1.00 1.00 .53 73 .18 1.00 .90
28 .58 -.45 .18 1.10 1.10 .67 14 .19 1.00 1.00
29 .66 -.80 .18 1.10 1.10 72 -.15 .20 1.00 1.10
30 .13 1.79 .29 1.10 1.40 .55 .63 .18 1.20 1.20
31 .61 -.64 .18 1.10 1.10 .96 -2.55 .39 .90 .70
32 .54 -.33 .18 1.00 1.10 .75 -31 .20 1.00 1.00
33 .36 41 .19 1.10 1.20 .13 2.82 .26 1.20 2.00
34 42 .16 .19 1.10 1.10 a7 -47 21 1.00 1.00
35 .52 -.26 .18 1.10 1.10 .64 .28 .19 1.30 1.40
36 g7 -1.29 15 .90 .80 .88 -1.29 A5 .90 .80
37 .78 -1.14 15 1.00 1.10 .81 -1.14 15 1.00 1.10
38 49 .05 A3 1.00 1.00 .63 .05 A3 1.00 1.00
39 43 .28 A3 1.00 1.00 .61 .28 A3 1.00 1.00
40 .50 .35 A3 1.20 1.30 .48 .35 A3 1.20 1.30
41 73 -1.17 .19 1.00 1.00 .57 .59 .18 1.40 1.50
42 .28 .81 21 1.10 1.30 .67 A1 .19 1.10 1.00
43 a7 -1.34 .19 1.00 .90 74 -.19 .20 1.20 1.30
44 74 -1.20 .19 1.00 1.00 .63 .28 .19 1.10 1.20
45 .54 -.39 .18 1.10 1.20 51 76 .18 .90 .90
46 49 .16 .19 1.00 1.00 .85 -1.15 .24 .90 .80
47 g7 -1.10 .18 .90 .90 .69 -.23 .20 .90 .80
48 .87 -1.73 .21 .90 .90 .61 A1 .19 1.00 1.00
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(Table 66 continued)

Form A Pretest Form B Posttest

Infit  Outfit Infit  Outfit
ltem IF  Difficulty SE MNSQ MNSQ IF Difficulty SE  MNSQ MNSQ
49 84  -1.46 .19 .80 .80 31 1.39 19 1.10 1.00
50 84  -153 .20 .90 .80 59 .25 19 1.00 1.00
52 63 -.36 18  1.00 1.00 73 -43 .20 .80 .70
53 46 .30 19  1.00 1.00 58 .28 19 .80 .80
54 54 -.01 .18 .90 .80 57 32 .19 .80 .90
55 .70 -.64 .18 .90 .90 61 14 .19 .90 .80
56 58 -17 .18 .90 .80 74  -51 21 1.00 1.00
57 76  -1.03 .18 .80 .80 66  -.08 .19 .90 .80
58 72 =77 .18 .90 .90 51 53 .18 1.00 1.00
59 55 -.04 18 1.00 .90 66 -11 .19 .90 .80
60 56 -.07 18 110 1.10 76  -56 21 1.00 .90
61 50 13 .18 .90 .80 A7 76 .18 .90 .90
62 55 -.01 .18 .90 .90 .58 25 .19 .80 .80
63 42 .49 20 100 .90 59 21 .19 .90 .90
64 .40 52 .20 90  1.00 62 .07 .19 .90 .90
65 28  1.09 23 100 100 58  1.09 23 1.00  1.00
66 38 .60 14 110 110 52 .60 14 110 110
67 36 .01 13 .90 .80 79 01 13 .90 .80
68 22 .69 14 .90 .90 57 .69 14 .90 .90
69 16 116 15 .90 .90 44 116 15 .90 .90
70 36 .84 14 110 110 43 84 14 110 110

Note.ltem difficulty estimates in bold are common items.

Table 67
Rasch Item Statistics for the Form B Pretest and Form A Posttest Takeouyy Er
Form B Pretest Form A Posttest
Infit Outfit Infit Outfit

ltem IF  Difficulty SE  MNSQ MNSQ IF Difficulty SE  MNSQ MNSQ
1 .54 .31 21 1.0C 1.0C .37 1.0Z 22 1.3C 1.3C
2 .67 -.31 21 .9C .9C .8C -.9¢ 27 1.0C 1.0C
3 A€ 1.8¢ .2€ 1.0C .9C K -.54 .24 .9C .8C
4  BE 22 21 1.0C 1.0C .81 -1.07 28 .9C .8C
5 .42 67 2z 1.0C 1.0C 7€ -.7¢ 2€ 1.0C .9C
6 .2€ 1.4 .2€ 1.0C 1.0C T3 -.54 .24 1.0C .9C
7 .68 -.31 .21 1.0C 1.0C .61 .0C .22 1.0C 1.0C
8 .46 5¢ 2z 1.0C 1.1C .87 -1.51 .32 .9C .7C
9 .9 -1.9¢ .2¢ .9C .8C .55 .24 22 1.0C 1.0C
1¢ .61 .04 .21 1.0C 1.0C .28 1.3t .22 1.0C 1.0C
11 .32 57 15 .90 1.00 8¢ -1.1F 28 .9C .7C
12 .4€ .83 A5 1.00 1.00 .62 -.15 28 1.0C 1.0C
13 .81 -.56 .16 1.00 1.10 37 .97 .21 1.1C 1.2C
14 .62 .23 A5 1.00 1.00 .3€ 1.07 .22 1.2C 1.3C
15 .6t .07 15 .90 .90 72 -.48 .24 .9C .8C
16 .47 52 2z 1.AcC 1.1C 5¢ 57 15 .90 1.00
17 .71 -.4¢ 21 1.1cC 1.1C .3€ .83 15 1.00 1.00

(Table 67 continues)
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(Table 67 continued)

FormE Pretes Form A  Posttes

Infit Ouitfit Infit Ouitfit
ltem IF Difficulty SE MNSQ MNSQ IF  Difficulty SE MNSQ MNSQ
18 .03 4.01 7z 1.0C 1.7C .6E -.56 .16 1.00 1.10
19 .51 .3k .21 1.0C 1.0C .5C .23 .15 1.00 1.00
20 41 72 .22 1.1C 1.1C .53 .07 .15 .90 .90
21 .3k 1.0¢ .24 1.1C 1.1C .5E .24 .22 .9C .9C
22 .2€ 1.4¢ .2€ 1.1C 1.3C .2€ 1.5C .23 .9C .9C
23 .5¢ .0C .21 .9C .9C .62 -.1C .23 .8C .8C
24 7€ =77 .22 .9C .90 .81 -1.07 .2€ .9C .7C
25 .54 .22 .21 .9C .9C .61 .0C .22 .8C .8C
26 .2E 1.4¢ .2€ 1.0C 1.0C .6€ -.6€ .2E 1.0C 1.0C
27 4k 4¢ .21 1.0C 1.0C .9C -2.1¢ .4C 1.0C .8C
28 .51 31 .21 1.0C 1.0C .6C -.37 .23 1.2C 1.2C
29 77 -.92 .23 1.0C 1.0C .8E -151 .3z 1.0C 1.0C
30 .5€ .0¢ .21 1.1C 1.1C .62 -.37 .23 1.1C 1.2C
31 .9C -1.8¢ .2¢ 1.1C 1.1C .67 -.6C .2E .9C .8C
32 73 =72 .22 1.1C 1.1C .2C 1.5t .23 1.2C 1.4C
33 .21 1.6& .27 1.1C 1.3C 47 .24 .22 1.2C 1.2C
34 41 .67 .22 1.1C 1.1C .54 -.1C .23 1.1C 1.1C
35 JAE 2.0¢ 31 1.0C 1.0C A4¢ .14 .22 1.1C 1.1C
36 7€ -1.24 .19 .90 .80 .8E -1.24 .19 .90 .80
37 .8¢€ -.89 17 1.10 1.30 .5¢ -.89 17 1.10 1.30
38 .6t -.33 .16 .90 .90 .63 -.33 .16 .90 .90
39 A4z 43 .15 1.00 .90 47 43 .15 1.00 .90
40 47 .52 .15 1.10 1.20 .3€ .52 .15 1.10 1.20
41 .24 1.51 .2€ 1.1C 1.2C .82 -1.51 .32 1.0C 1.0C
42 .52 .2€ .21 1.1C 1.1C 31 .93 .21 1.2C 1.2C
43 4E A4¢ .21 1.0C 1.0C .8¢ -1.9¢ 3¢ 1.0C .9C
44 .6t -.31 .21 .9C .9C .91 -2.3C 43z .9C .7C
45 4k 4¢ .21 .9C .9C 4t .2€ .22 1.2C 1.2C
46 77 -.92 .23 .9C .8C 27 1.1€ .22 1.2C 1.3C
47 .6¢ -.44 .21 .9C .8C 72 -.92 .27 .9C .8C
48 .6¢ -.4¢ .21 .9C .9C .8t -1.72 .34 1.0C .9C
49 .24 1.51 .2€ 1.1C 1.3C .6¢ -.7€ .2€ .8C .7C
50 3¢ .82 .22 1.2C 140 .82 -1.51 .3z 1.0C .8C
51 43z .67 .22 1.0C 1.1C 3¢ 52 .21 .9C .9C
52 b€ .04 .21 .9C .9C 7€ -1.07 .2€ .9C .9C
53 .5E A3 .21 1.0C 1.0C A4¢ .0¢ .22 1.0C .9C
54 4k .53 .22 1.0C .9C .5k -.1C .23 .8C .8C
55 .57 .04 .21 .9C .9C 72 -.92 .27 .90 .9C
56 .7E =72 .22 .9C .9C .57 -.2€ .23 1.0C .9C
57 A4z .67 .22 .9C .9C 73 -.9¢ 27 .9C .8C
58 A4¢€ .44 .21 1.0C 1.0C 7€ -1.32 .3C .9C .7C
59 .5E 17 .21 1.0C 1.0C .5E -.1C .23 1.0C .9C
60 7€ -1.0Z .23 1.0C 1.0C .44 .33 .22 1.1C 1.1C
61 .4¢€ 4¢ .21 .9C .9C .82 -1.51 .32 .9C .7C
62 .6€ -.31 .21 1.0C .9C 7€ -1.07 .2€ .9C .8C
63 .6C -.04 .21 1.0C 1.0C 43 .33 .22 1.2C 1.2C
64 52 .22 .21 1.0C 1.1C .5¢ -.2€ .23 1.0C 1.0C
65 .5€ .04 .21 1.0C 1.0C .22 1.4C .22 1.2C 1.3C
66 A4z .69 .15 1.10 1.20 .3k .69 .15 1.10 1.20
67 .51 -.02 .15 .90 .90 .62 -.02 .15 .90 .90
68 .44 .57 .15 1.00 1.00 .3¢ .57 .15 1.00 1.00
69 .2¢ .76 .15 .90 .90 A4z .76 .15 .90 .90
70 .53 .23 .15 1.10 1.10 4E .23 .15 1.10 1.10

Note.ltem difficulty estimates in bold are common items.
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Thus, the item did not discriminate well, and choices a and d attracted high
ability examinees. This item should be revised so that the item diffictityads is
nearer the cut-point and the correct choice attracts high ability examinees

Tables 68 and 69 show the occasion difficulty estimates for Group A, who took
the Form A pretest and the Form B posttest, and for Group B, who took the Form B
pretest and the Form A posttest. The Form A pretest was more diffic@tdop A
than the Form B posttest by .52 logits. Likewise, the Form B pretest was more
difficult for Group B than the Form A pretest by .28 logits. The occasion separati
indices of 11.06 and 4.79, and the Rasch occasion reliability of .99 and .96 showed a
significant difference in the occasion separations. The chi-square testbatier

significant; thus, the differences in occasion separation were significant.

Table 68
Rasch Occasion Statistics for the Form A Pretest and Form BeBbsihken by
Group A

Form A Pretest Form B Posttest
Occasion
difficulty 19 -19
SE .02 .02
Table 69

Rasch Occasion Statistics for the Form B Pretest and Form AeBbdsiaken by
Group B

Form B Pretest Form A Posttest
Occasion
difficulty 24 -24
SE .03 .03
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CHAPTER 7

DISCUSSION

In this chapter, the four research questions investigated in this study a
discussed in light of the literature on criterion-referenced testing chhjster is made
up of four sections: In the first section, | discuss the soundness of the
criterion-referenced items based on the criterion-referenced igistiss. In the
second section, | consider the extent to which facets such as persons, classes, ite
sections, and subtests contributed variability to the test scores based onlth®fes
the G studies and FACETS analyses. In the third section, | discuss the depgndabili
of the two CRT forms based on the results of the D studies. In the fourth section, |
address the validity of the CRT forms based on pretest/posttest scorenghesson

ability estimates in the FACETS analyses.

Research Question 1. Item Effectiveness
Research Question 1 asked to what extent the criterion-referemogd ite
functioned effectively for the students in this study. First, a summary ofdbksren
norm-referenced and criterion-referenced item statistics suatnagatility, item
discrimination, the difference index, and B«ndex is given, followed by the

discussion.

Norm-Referenced and Criterion-Referenced Item Analyses
Item facility should be low on pretests because it indicates that studguite re
instruction on the course objectives. Several items, such as items 8, 48, and 50 on

Form A, and items 9, 13, 29, 31, 36, 37, and 60 on Form B, had high IF values on the
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pretests (Tables 21 and 22). These items performed poorly for several rétaso@s
on Form A, which tested the receptive meaningplogize was known already by
many of the students. Also, the distractors for that itbamk show feelingsand
make a requestlid not attract many responses. Iltem 48 on Form A was a factual
guestion in which the students had to find a specific fact in the passage. The correct
choice was a paraphrase of what was in the passage. Factual questions teadyto be e
(Alderson, 2000, p. 87). Item 50 on Form A was an inference question in which the
students had to have an overall idea of the passage to answer the item correctly.
Although inference questions tend to be relatively difficult, this item was easy
possibly because the correct choice (c) was straightforward and tlaeteéistn(a, b,
and d) were somewhat unrelated to the content of the passage.

Conversely, item facility should be high on posttests because it indicates that
the students have learned the objective measured by the items. Severautdnas
item 32 on Form A and item 33 on Form B, had low IF values on the posttest. When
these items were examined with a distracter analysis, it was found thatwaeter
was attracting many students; this illustrates how poor distractedet@ct from the
main purpose of assessing whether the educational objective has been attained or not.
Except for these twelve items, the rest of the items were working waletest and
posttest items.

Item discrimination indicates how well items discriminate betwegh and
low scoring students. The values for only four items, item 16 on the Form A pretest
and items 18, 22, and 50 on the Form B pretest, were negative; thus, those items did
not discriminate well; however, many of the remaining items could be used for

norm-referenced purposes, as they had point-biserial correlations above .20. However
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item discrimination is not an adequate statistic for criterion-retecktesting because
spreading students’ test scores is not a purpose of CRTSs.

Inspecting item facility values can be useful when revising i&Rns,
objectives, lesson plans, and developing an in-house placement test. Firsttidiagnos
test items with high item facility values should be omitted when revisintgste
because many students have already learned them. Also, teachers should conside
omitting achievement test items with low item facility values if thdielse that the
objectives assessed by the items are too difficult for students to learn inghe g
teaching context.

Second, these diagnostic and achievement items also indicate whether the
objective that the items are testing is too easy or difficult. Inapprojofigeetives
should be revised so that they are more suitable for students. In this study, three
objectives for this class were for students to correctly answersatl@® of the
vocabulary questions, listening comprehension questions, and reading comprehension
guestions. The means of the item facility values for the vocabulary, listemdg
reading subtests were .40, .47, and .30 on the Form A pretest, respectively. The
objectives that the pretest items were testing were not fully mdstéras, the
difficulty and content of the objectives were set properly.

Third, if teachers believe that the objectives are learnable but not acquired
adequately, more effective lesson plans must be formulated so that betiaglea
outcomes can be obtained. The means of the item facility values for the vogabulary
listening, and reading subtests were .66, .64 and .68 on the Form B posttest,
respectively. Thus, Group A students did not fully mastered the objectives. In tis cas

the teachers might need to rethink their lesson plans so that more effeatnede
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occurs. Especially, the teachers need to improve the listening lessons becaase only
slight gain was observed in the mastery of the listening objectives.

Fourth, all of the items in this study were originally designed for
criterion-referenced purposes and were revised to achieve those purposessdut t
criterion-referenced items can also be used for norm-referenced purposescbef
their generally high discriminatory power. It is possible to develop a placeest iyt
assembling highly discriminating criterion-referenced items. Thiseathe most
efficient strategy for developing curriculum-content-specific in-hquiaeement tests
because the items are referenced to specific curricular objectivesaadhainistered
to and revised for the students studying in that program.

The difference index is the best indicator of effective critaberenced items
because it shows the degree of students’ mastery of the objectives abgdhsed
items. Only four items, items 1 and 32 on Form A, and items 13, 33, and 37 on Form
B, had negative DI values. This indicated that most of the students learned the
objectives measured by other items to some extent with the degree of learning
indicated by the magnitude of the value. Iltem 18 on Form B and item 30 on Form A
with DI values of .63 and .60, respectively, had the highest values. The students did
not know the meaning of the target woattitude, on item 18 on the pretest, but
effectively learned it by the time of the posttest. Item 30 was an infdrigsteaing
guestion in which the students had to infer the main point of the speech. The inference
guestion was difficult on the pretest, but it became relatively easy on thespostt
presumably due to the class instruction.

One caution concerns interpreting these difference index values. In thid study
adopted a two-form counterbalanced design, so the values were calculhtegowit

groups that might have differed in terms of their proficiency levels. Beclrese t
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teachers taught these classes, it was possible that they focused ondifiginégit
aspects of the syllabus. These differences in the groups and teachetsawgght
affected the values to some extent.

Table 15 displays thB-index values at the cut-points of 50%, 60%, and 70%;
less than 15 items had negative values on the pretests, and only five items had
negative values on the posttests. This result indicates that most of the itenabiee
to differentiate pass/fail students well. Two findings can be pointed out here. ®ne wa
that the averagB-index values for the listening subtests were lower than the values
on the other subtests. The values for the Form A pretest at the 70% cut-point
were .36, .38, .30, and .38 for the total score, vocabulary, listening, and reading
subtests, respectively. Even on the Form B posttest, the average value &ietiedi
subtests was lower than the ones on the other subtests. The other finding was that the
values on the pretests at the 70% cut-point were higher than the ones at the 50%
cut-point. On the other hand, the values moved in the opposite direction on the
posttests; the values at the 50% cut-point were higher than the ones at the 70%
cut-point. If a cut-point is far from the mean, Béndex tends to increase.

Hudson and Lynch (1984) administered an achievement test to test students’
mastery of course objectives. The participants consisted of an instruatgd{ge
57) and uninstructed group € 42). The difference index was calculated by
subtracting the item facility value for the instructed group from the valugné
uninstructed group. They reported that the average DI values on listening, reading,
and grammar subtests were .27, .34, and .38, respectively. The average DI values for
vocabulary, listening, and reading subtests in this study were .23, .22, and .29,

respectively. The values were slightly lower in this study mainlyusecthe
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pretest-posttest design used in this study was different from their
instructed-uninstructed group design.

Brown (1989) reported the results of a 60-item reading placement test given to
61 students as a pretest and posttest. The item discrimination values were high, but
the difference index values were relatively low and ranged from -.03 to .35. In this
study, the difference index values ranged from -.15 to .63. They were generadly hig
because the items were designed to measure a specific objective anasveere
conseqguence, more sensitive to the instruction. Even compared to other studies that
reported difference index afindex values (Brown, 1993, 2001; Griffee, 1995), the
criterion-referenced items in this study worked effectively.

There are at least four possible reasons why these critefgoaneed items
worked well. First, the items were carefully designed as criterionerefed items in
that the items and test purposes were well matched. This stands in contrastge t
of norm-referenced items, such as TOEIC items, which are sometimes aerachis
estimate students’ mastery of course content. Such items will notlkypuceak
effectively and this will be reflected in low DI values. The criterieferenced items
used in this study reflected the strong linkage among the contents of the ohjectives
items, materials, and teaching. Because what was learned and testedilaggise
students likely felt the need to study in class.

The second reason concerns the process of item development. As shown in
Chapter 4, two pilot studies were conducted to fine tune the items. The items were
administered to gather data on item performance, analyzed using criefecenced
item analyses, and revised based on the results of the item analyses. Withaaggengag
in that process, the items would not have worked as effectively. It is ggmeral

possible to develop a dependable and valid CRT in one administration and/or without
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piloting; teachers must gather data on criterion-referenced items tbeis based on
the data, revise poor performing items, and recycle sound items.

The third reason the items worked well is that most of them werecechbty
the students before actually taking the final examination. One of the twoeptasil
forms, which was slightly different in terms of content but the same in teritesrof
format and test procedure, was administered as a diagnostic pretesttteegive
students a chance to become more familiar with the form and content of the final
examination. In addition, most of the multiple-choice items on the test werecpdacti
as open-ended questions in class. The answers were also verified aneédtydhe
students. These practice effects helped the items work effectively.iSaoners
believe that content that has been practiced in class should not be on a final
examination because it is not challenging or they believe in using a nhomercsd
approach to classroom assessment. However, from a criterion-referenteaf poi
view, these teachers should teach to the test, aim to enhance practiceaeftetast
students’ achievement using items directly related to class objectives.

The fourth reason is that teachers announced the test content one month before
the final examination and informed the students that the test content would be similar
to that on the practice test. The number of items and chapters tested, the itath form
and recommended ways of studying for the test were explained in detagsshred
that the students knew what and how they were to be tested and they were able to
study effectively for the test. All testing-related information should beiged to
students because teachers are responsible for explaining their testirgpprand

students should be able to use any necessary information to do well.
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Research Question 2: The Contribution of the Test Facets
Research Question 2 asked to what extent the facets of persons, items, sections,
classes, and subtests contribute to the total score variation on the two CRT forms
when given as pretests and posttests. In this section, the results of thee& atddi
FACETS analyses are synthesized, and the effects of each facet argedisoube

order of persons, items, sections, classes, and subtests.

Facets Variance

Tables 25, 26, 27, and 28 show the percentages of the persons variance
components estimated in the 12 G studies witlptK€gi:s) design. The percentages
of the persons variance components on the pretests and on the posttests ranged from
0% to 6%, and from 2% to 4%. Tables 29, 30, 31, and 32 display the percentages of
the persons variance components estimated in the 12 G studies wilcike(i:s)
design. The percentages were about the same range as the onespvXHitbe
design, ranging from 3% to 9% on the pretests, and from 2% to 9% on the posttests.
When the three subtests were treated as a facet in four G studies itk (hs)
design, the percentages of the persons variance components was 4% on the pretests,
and 6% and 11% on the Form A and Form B posttests (Tables 33 and 34). The results
of the multivariate G studies with tipe X i° design (Tables 35, 36, 37, and 38)
showed that the percentages of the persons variance components ranged from 4% on
the Form B listening subtest to 12% on the Form A reading subtest on the pretests,
and from 5% on the Form A listening subtest to 17% on the Form B reading subtest
on the posttests. Tables 39 and 40 showed that only the persons variance components

on the Form B posttest taken by Group A was over 10%.
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The FACETS analyses revealed similar results to the G studies. THe Rasc
person separation indices for the Form A pretest, Form B pretest, Form Apastte
Form B posttest were 1.92, 1.90, 2.35, and 2.91, respectively. The Rasch person
reliability coefficients for the pretests were .79 and .78 while the retiabil
coefficients for the posttests were .85 and .89. Thus, the posttest creategietste lar
separation in person ability. Similarly, the persons variance components on the
posttests ranged from 7% to 17% (Tables 37 and 38) and had larger percentages than
the ones on the pretests, which ranged from 4% to 12% (Tables 35 and 36). This
indicates that there were greater differences in the students/ectaat levels on the
posttests, mainly due to the different amount of effort they put into studyinigefor t
class.

Six observations can be made about the persons variance components. First,
Group A had higher percentages of persons variance components because more
students with different proficiency levels were included in this sample. Second, the
persons variance components of the Form A reading subtest on the pretest had the
largest value at 6%. This occurred because the test score was not gradedeand som
students did not feel pushed to do well. It would be possible to include students’
pretest scores and gain scores in their course grade because evenqaetest
considered as part of learning in class. This approach might encourage students to
work hard even on the pretest. Also, the students were not provided with sufficient
time to finish some sections of the reading subtest. In situations where teaehers
not given enough time to administer pretests, a short version of the tests could be
administered so that students could finish all the items in the given time ausstra
Third, the G study and FACETS analyses indicated that the persons variance

components and the Rasch person separation indices on the posttests were greater
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than the ones on the pretests. This could be due to differences in the amount of effort
the students in the two groups made to perform well on the posttest. Fourth, the
persons variance components on the listening subtests generally accountedrfor low
percentages than on the other subtests. This shows that the students’ listeteng ma
on these subtests did not vary greatly. Fifth, the persons variance components were
fairly small compared to the other effects. This finding is positive because in
criterion-referenced testing, zero or small percentages of personscearia
components should be observed, as this indicates that a homogeneous group of
students with similar backgrounds and proficiency levels has taken the
criterion-referenced items. In previous studies (Brown, 1999; Brown & Ross, 1996;
Zhang, 2006), the persons variance components for the TOEFL and TOEIC were
larger, ranging from 6.68% to 17.82%. Because a variety of examinees in terms of
their proficiency levels take the TOEFL and TOEIC, it is reasonableéradns

variance is relatively large. Sixth, when different G study designs werthse
magnitudes of the persons variance differed slightly. This occurred eat@uscets
adopted and the data used to conduct the analyses were different. However, the
percentages did not change drastically regardless of the differemeedadigns.

In the 12 univariate G studies with theX (i:s)design, the items variance
components were over 35%, which was larger than the percentages of the persons
variance components (Tables 25, 26, 27, and 28). Also, the percentages on the
posttests were over 50%, even greater than those on the pretests. Howeeensthe it
variance components in the 12 G studies with the unbalgpo®dX (i:c) design
accounted for smaller percentages of the variance, ranging from 4% taaBRas(

29, 30, 31, and 32). The items variance components in the four G studies with the

unbalanceg X (i:s)design accounted for about 10% of the variance (Tables 33 and
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34). In the four multivariate G studies for the pretests and posttests wighxhé

design, the percentages of the items variance components ranged from 6% to 17% on
the pretests, and 5% to 14% on the posttests (Tables 35, 36, 37, and 38). The Form B
reading subtest had lower percentages at 6% on the pretest and 5% on the posttest.
The listening subtest on the Form B pretest had the largest percentagés dhe

results of the two multivariate G studies shown in Tables 39 and 40 indicated that
about 10% of the total variance was due to the items variance.

Two observations can be made concerning the items variance. First, the
findings of the G studies suggest that the percentages of the items variance
components in the unbalancgxc) X (i:s)design were reduced and the interaction
effects increased compared to the results obtained from the bafaXdgd) design.

When more facets are taken into account in the design, there is a tendency for the
percentages of variance accounted for by the interaction effect to mtezmuse the
interaction effects are composed of a combination of the facets effemsdSe
generally, the percentages of the items variance were greater than ttiespearsons
variance. This result is similar to Zhang’s (2006) study of the TOEIC inhvith&

items variance was greater than the persons variance, and contrarwtoaBith

Ross’ (1993) study of the TOEFL in which the persons variance was twice assnuch a
the items variance. This finding suggests that items variance is gengealtgr than
persons variance in criterion-referenced testing; this result is tgpleeted in
criterion-referenced testing situations because the test takerspaeted to have

similar proficiency levels and backgrounds and should study a fairly wide odnge
materials. When developing a curriculum, the content should be both learnable and
challenging for a particular group of students and should be presented in a

well-sequenced manner so that second language acquisition is facilitated.
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The FACETS analyses on the Form A and Form B pretests and posttests
showed that the Rasch item separation indices were 3.58, 3.78, 2.35, and 2.91,
respectively, and the Rasch item reliability coefficients were .93, .93, .85, and .89,
respectively. These indices showed that the pretest item difficultyatetimaried
more widely than the posttest estimates. This suggests that the students began the
semester with different levels of knowledge concerning the test items, $ut thi
variance was reduced on the posttests, as the students who did poorly on the pretest
were able to increase their scores and catch up with their more knowledgeable
classmates to a degree.

In the univariate G studies for the balanced and unbalanced designs, no
variance component was observed due to sections (Tables 25, 26, 27, 28, 29, 30, 31,
and 32). This result is consistent with previous studies (e.g., Kumazawa, 2009). This
occurred because the textbook was designed for a particular group of students, and the
difficulty of the passages was targeted at an intermediate level in ordekedmea
passages comprehensible. Thus, there was little difference in the rnéadéatile
different passages (Table 2). If a textbook is targeted appropriatepagicular
group of students, then sections variance components should be small. When adopting
materials, teachers should carefully examine textbooks to see if tengamts such
as grammar and vocabulary and tasks used in the textbooks are well sequenced and
learnable for their students. The only exception was the G study on the redutesj s
on the Form A pretest, which showed that 9% of the total variance was due to the
section. This occurred because the students in one particular class wevemot gi
enough time to finish all the items on the reading subtest and the subtest é¢herefor
appeared difficult. When conducting a study, research conditions should be carefully

controlled so that unwanted effects can be minimized.
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In the 12 univariate G study results shown in Tables 29, 30, 31, and 32, only
1% to 6% of the variance was due to classes on the pretest. In a proficiency-based
curriculum where a placement test is used to place students into an appropriate level
having a classes facet in a G study design is potentially informatiaedethe
variance component can indicate how much the classes differ in terms of prgficienc
level. Large percentages of classes variance can be an argument thaethemtiac
test discriminates the students’ proficiency levels reasonably well. \H#owen the
posttest, the percentages of variance due to classes were large]lgspeGaoup A,
who took Form B. This result indicates that the students and teachers had different
levels of motivation to do well. As a consequence, they produced different levels of
achievement on this CRT.

Tables 33 and 34 show that a small proportion of the subtests variance
components was extracted on the Form A pretest and posttest, but 0% of the variance
was due to the subtests. This indicated that the difficulty of the vocabularynigsteni
and reading subtests differed only slightly on Form A. Two G studies with tke
(i°: s) design (Tables 39 and 40) showed the same results: 0% of the variance was
due to the subtests.

In the FACETS analyses, the Rasch subtest reliability estimatdseféorm A
pretest and posttest were .58 and .72 (Tables 43 and 47). A reliability estinfite of
was observed on Form B when it was given as a pretest and posttest (Tables 44 and
48), showing that the subtests were equal in the difficulty. Although the decision to
make all subtests equal in difficulty depends on the testing purpose, it is generally
undesirable to have one subtest unequal in difficulty because it makes comparisons
among subtest scores difficult, particularly if raw scores are the difabis

comparison. However, using Rasch analysis (e.g., FACETS), comparisons can be
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made through common item or person linking if the purpose of testing (e.g.,
diagnostic and achievement) is the same across the administrations.

An inspection of the interaction effects in the 12 univariate G studiesheih t
X (i:s) design indicated that more than 50% of the total variance on the pretests was
due to the persons-by-items nested within sections interaction effecthbas$5%
of the variance on the posttest was due to the interaction effect. However, the
unbalanced G study with tlgeX (i:s)design and the multivariate G studies indicated
that more than 60% of the total variance was due to the interaction effect. Hms me
that different students know different aspects of the language beingutsidie
CRTs (Brown, 2007). The size of this effect is consistent with that obtained in
previous studies (Brown, 1999; Brown & Ross, 1993; Zhang, 2006). Regardless of
whether the testing purpose is norm-referenced or criterion-reésgtemteraction
effects or undifferentiated errors are typically fairly largedose various factors,
such as teaching and individual differences in learning English, affect students’
learning, and these factors are unidentifiable with a paper-and-pendihtester
words, a number of unknown and/or unmeasured facets are inherent in foreign
language testing, and it is difficult to identify them due to the complexigngfuage
learning. Also, a single facet has a rather small effect on exashieseperformance,
but when multiple facets interact with each other, they account for a greatant of
variance.

The G studies conducted in this study were useful for two reasons. First,
because complex G study designs were adopted by taking account of not only items
but also sections, classes, and subtests, the results provided a great deal atiamform
on the facet effects and sources of error. These designs were able to sbiav a m

complete picture of what is tested, and this provides a better understanding of the
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degree to which the test is valid. For example, simple single facet G stuglysdes

only provide the percentages of the persons, items, and interaction variance
components. However, adding more facets in the designs allowed me to identify the
amount of the facet effects and the interactions of the facets. It is highly
recommended that complex designs be adopted so that researchers can obtain more
information about sources of test variance.

Second, the univariate and multivariate G studies conducted in this study
produced similar results. For example, both the univariate and multivariate &sstudi
showed that the persons variance was smaller than the items variance. Obtaining
similar results in both types of G studies allows researchers to hatergre
confidence in the results.

The results of the FACETS analyses conducted by taking account of person,
item, and subtest facets were useful because they provided a vast amount of
information on various measurement aspects, including person ability, itecaltjffi
and subtest difficulty estimates. FACETS analyses do not indicate the amdlumt of
interaction effect as G theory does, but it can be checked by looking at Rasch person
fit statistics and bias analyses. The Rasch separation indices and Rabdiyrel
coefficients were provided for all the facets, and the standard error afireest
showed, for example, which item difficulty estimates had greater or kexsser
Because all the facet estimates are probabilistic and are placed oméimtsaval
scale, they show not only the difficulty but also the distances among the difficulty
estimates and the probability of a person getting an item correct or incdisc
kind of information is especially useful when constructing a measure and revising i
to make it more suitable for testing purposes. When developing CRTSs, test developers

should select items with the item difficulty estimates around the cut-posa(hat
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dependable pass/fail decisions can be made. In Figure 14, a horizontal line shows the
arbitrary 60% pass/fail cut-point. ltems that have item difficultyreges near the
cut-point are useful because they point where the most crucial decision is made
However, Item 33 on the Form B posttest is not useful when making pass/fail
decisions because an examinee with the person ability estimate of .00 has Bo chanc
of getting the item correct. In addition, when there are several subtests, ednopos
different numbers of items on each subtest, it is not easy to compare which subtests
were more or less difficult by examining the means. However, becauRashk

model places subtest difficulty estimates on the same interval scaleasyiso

compare the relative difficulty of the subtests.

Research Question 3: Dependability
Research Question 3 asked to what extent the two CRT forms are didpenda
when administered as pretests and posttests. A summary of the results on the
dependability indices estimated by Brown’s short-cut formula, phi lamda
dependability, and univariate and multivariate D studies, followed by a discussion of

the results, is provided below.

Dependability of the Criterion-Referenced Test Forms

The dependability indices using Brown’s short-cut formula are displayed in
Tables 49, 50, 51 and 52. They showed that all the subtests given as a pretest and
posttest had moderate or high dependability indices, ranging from .43 to .84. The
listening subtests had lower indices mainly because fewer items wergedan
these subtests. In addition, snt@llvalues, ranging from .1097 to .0890, were found

on all the subtests. Thus, teachers can make dependable decisions about the students’
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grades based on these test statistics. In Brown'’s (1993) study, the depgndabilit
indices estimated with his short-cut formula ranged from .50 to .71, and the indices of
the 24-item listening CRT forms ranged from .41 to .71. Even compared with

Brown’s (1993) study, the indices in this study were the same or higher mainly
because the items on the subtests were piloted and revised to make themfsuitable
the test purposes.

Phi lamda dependability indices showed that it was possible to make fairly
dependable pass/fail decisions based on the students’ test scores. For, imstaisce
study, it was best that the cut-point was set at 50% because of the high indices on the
posttests (Tables 19 and 20). One way to use this index is that it can be an argument
for the adequacy of the location of a cut-point set for a CRT. If a cut-point has to be
set in order to make pass/fail decisions, teachers should examine this ingextovs
high or low these indices are for different possible locations and select thaloptim
cut-point.

When an additional facet is included ip X | study design, the dependability
is underestimated because the design adds another source of error in the.dima
instance, a sections facet was added t@tkd design. The dependability of the
vocabulary Form A pretest was .73 (Table 49), but it was .44 when the D study with
thep X (I:S)design was conducted. As Li and Brennan (2007) noteg, ¥hkedesign
is simplistic, does not take account of other facets in testing, and overestheates t
dependability; thus, the design should be used cautiously.

When the three subtests were treated as one facet rather thparates
constructs in the X (I1:S)design, changes in the dependability indices were
insensitive to changes in the number of items. For instance, the indices of a 20-20-20

and 25-25-25 item form would be .55 and .57, respectively (Table 55). Adding 15
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items would only increase the index by .02. Thus, this design should be used
cautiously because of the insensitivity of the indices to the changes in the number of
items.

When compared to the results of previous studies in which designs with two or
more facets were used, the dependability indices in this study were fglitweFor
example, Zhang (2006), in his study of the TOEIC, indicated that the genetiyizabi
coefficients for absolute decisions were .96 and .98 when estimated wgtiXthe
(I:Sections)and(p:Languages) X (l:SJesigns. Criterion-referenced testing indices
should be lower than norm-referenced testing coefficients because the purpaise is
to spread examinees’ test scores and fewer items are typically gifemer test
takers in criterion-referenced contexts.

Univariate generalizability coefficients estimated inudtivariate D study with
thep X I°design should be equivalent to the dependability indices estimated using
Brown’s short-cut formula. For instance, the dependability for the vocalsubatgst
on the Form A pretest was .73 (Table 17). Notice that the univariate generajizabilit
coefficient for the 25-item vocabulary measure was .72 (Table 41). This shows that
Brown’s dependability formula and univariate D studies in a multivariatedy st
work in the same way when tpe X I° design is used.

A multivariate D study not only simultaneously conducts univariate D studie
for each dimension, but also provides a multivariate generalizability coefffoie
multiple subtests. The multivariate generalizability coefficieotsabsolute decisions
ranged from .77 to .90 when there were 25-20-25 items on one form (see Tables 56,
57, 58, and 59). These values were equivalent to the indices of the total scores
estimated with Brown'’s short-cut formula (see Tables 17, 18, 19, and 20). This design

is useful in determining the number of items needed to maximize the index. For
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instance, to achieve an index of .82, three possible combinations, 25-15-25, 25-20-25,
and 25-25-25 item tests, can be used. Increasing or reducing the 20-itemdisteni
subtest by five items would not change the index. Although it might not be desirable
to use a 15-item listening test because the univariate generalizabiffigieagfor
absolute decisions would fall to below .50, it would be a poor use of time to develop
five more items and add them to the 20-item test if the index would not change.
Tables 60 and 61 show that the multivariate D studies with ¥h@°:S")
design provided composite generalizability coefficients for absolute deciHioB3
and .79 when the Form A pretest and Form B posttest were administered to Group A
and when the Form B pretest and Form A posttest were administered to Group B. In
this design, the vocabulary, listening, and reading subtests were treatsthgle
facet. Estimating a univariate generalizability coefficient fortipl@ subtests tends to
reduce the magnitude of the coefficients because it lacks consistency.t&ocens
the multivariate generalizability coefficient for the Form A preteas v82 when the
form contained 25-20-25 items. The univariate generalizability coeffifoetie
Form A pretest with 25-20-25 items was .50. Thus, the dependability estimated when
treating multiple constructs as a facet should be interpreted cautiously.
However, thip X (1°:S")design can be informative when deciding which forms
should have more or fewer items to achieve a certain generalizabiliticeosff
Students’ test scores on diagnostic tests are not usually part of the codesesgrthe
test does not have to be long and highly dependable. However, generalizability
coefficients for posttests should be high because teachers need to make dependable
decisions concerning students’ grades. For example, the univariate geb#gitsliza
coefficient for a 20-15-20-item pretest was .48 (Table 61). This is not highly

dependable, but teachers can diagnose students’ mastery level with the test.
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Conversely, the univariate generalizability coefficient for a 25-20-2b-testtest
was high at .86; teachers can have confidence in the test scores and mataldepe
decisions regarding students’ grades when the coefficient is this high. Theataiva
generalizability coefficient for the pretest was low but the compositergkzability

coefficient was still high at .83.

Research Question 4: Validity
Research Question 4 asked to what extent the two CRT forms were valid whe
administered as pretests and posttests. Three aspects of validity assatiscontent

validity, construct validity, and the washback effect.

Validity of the Criterion-Referenced Test Forms

Content validity is the systematic investigation of the degree to which the ite
on a test and the resulting scores are a representative and relevant $arhpteveer
content or abilities the test has been designed to measure (Brown & Hudson, 2002, p.
213). For these arguments, the test specification of the CRT in Appendix | can be used
as one source of the theoretical argument approach. In this approach, teachi&rs have
carefully plan a test on the basis of theoretical, research, or practispép@gres and
argue for the content validity of the test on the basis of those perspectives @rown
Hudson, 2002, p. 213).

The CRT specification in Appendix | was originally designed by a teacher w
was in charge of teaching the class. Based on the specification, two full-paresa
teachers who taught the class worked together to develop new CRT forms in 2005.
The grammar and content of the CRT forms were checked by an English i&hoher

is a native speaker of English and taught the class, too. Thus, the items werg not onl
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checked to ensure that they match the objectives described in Appendix G, but also to
match the content of the class materials and teaching. Most of the items orTthe CR
were included in the class materials and were taught in class. For instamoé thoe
objectives described in Appendix | is to comprehend the 400-word passages in the
textbook, which have a Flesch reading ease readability index of about 70, and answer
at least 50% of the multiple-choice comprehension questions correctly. Tiheadlex
passages were read by the students in class. The CRT items were detcetepe

how well the students comprehended the passages. These items were practiced i
class, and the teachers explained the answer to some of the test questions. Those
strong links among the objectives, items on the CRT, class materials, anddeachi
supported the high content validity of the CRT.

Construct validity involves approaches that rely on experimental studies
investigating the degree to which a test is measuring the psychologicalictis¥it
claims to be measuring (Brown & Hudson, 2002, p. 225). The three types of
experimental studies are intervention construct validity, different@lfg construct
validity, and hierarchical-structure construct validity studies. In thidysan
intervention construct validity study was conducted. This study is the most
appropriate approach because teachers can calculate and examine pretesteshd pos
score means and argue for the construct validity of their CRT when score gains ar
observed. The major goal of any curriculum is to maximize students’ learnohg, a
this study provides evidence for teaching effects on learning in the forainof g
scores. The following statistics can be used to build an argument for construct
validity: the difference index, repeated-measures MANOVA, and perslity abi
estimates in ANOVA-like FACETS analyses. In addition, divergent/ageav

validity arguments are given.
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Tables 21 and 22 show that only six out of 140 items had negative DI values.
These results indicate that the majority of the items were plausiblynreathe
constructs taught in the class. The average DI values of .25 and .23 on Form A and
Form B are high when compared to previous studies (e.g., Brown, 1993, 2001). This
shows that the items are strongly linked to the class materials and thaides
learned them successfully.

Tables 62 and 63 show that the means of the total scores on the pretest for
Group A and Group B were 29.69 and 31.08, respectively, while the means on the
posttest total scores were 42.01 and 47.28, respectively. That is, Group A and Group B
were able to improve their score by 12.36 and 16.20 points after taking thirteen
90-minute lessons once a week. Also, the means for the vocabulary, listening, and
reading subtests on the posttests for Group A and Group B were higher than the
pretest means. The magnitude of the score gains was high compared to those in
previous studies (e.g., Brown, 1993, 2001). The repeated-measures MANOVA
showed that those score gains were statistically significant, indichihthe
teaching affected the students’ learning. Notice in Tables 64 and 65 that sheata
values are high. This shows that students’ learning in the 13 weeks of the lessons best
explained the increases in the test scores.

Table 64 shows that there was a significant interaction effect. This isffect
illustrated in Figure 12, which shows that while the three lines rise, the lireefor t
listening subtest is not parallel to the other lines. This shows that teaching the
listening materials to the Group A students did not have any noticeable effeciron the
learning. A possible reason is that the listening lesson plans did not effentsiety

the lessons sufficiently comprehensible to the students. The other possibleseason i
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that it was rather difficult for the students to improve their listening within one
semester.

The results of the two ANOVA-like FACETS analyses (Figure 14 andhdyy
that the means of the person ability estimates for Group A and Group B igcrease
by .73 and .43 logits, respectively. The results of the occasion difficult essimat
(Tables 68 and 69 ) show that the Form A pretest and Form B pretest were more
difficult than the Form B prettest and Form A posttest. The greateliffeeence on
the pretest and posttest, the better the instruction can be said to have worked.

Correlation-based statistics are a generally wegalnant for construct validity.
Because the purpose of criterion-referenced testing is not to spread guotes} but
to maximize the pretest/posttest score gain, the variance is suppressed and thi
suppresses correlation-based statistics (Brown, 1990b). However, attienuate
correlation coefficients estimated in a multivariate G study can be iatmenvhen
building criterion-referenced construct validity arguments. Theoretich#
correlation coefficient between listening and vocabulary subtests should beHawer t
the coefficient between vocabulary and reading subtests because thevtatikitls
are more interrelated. The results of the multivariatéu@iess shown in Tables 35, 36,
37, and 38 provide attenuated correlation coefficients among the subtests. In all the
results, the correlation coefficients between the vocabulary and listwuriests are
lower than those between the vocabulary and reading subtests, and between the
listening and reading subtests. These results support the construct valideyCiRT
forms, showing that the subtests are tapping into different constructs and plausibly
measuring what they are claimed to be measuring.

A positive washback effect, which is the positive “influence of testing on

teaching and learning” (Gates, 1995, p. 101), is created when content validity is
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supported. A well-known example of the washback effect concerns the mismatch
between the content of the Japanese entrance examinations and Japanese high school
teachers’ use of the communicative approach as prescrilteel @ourse of Studp

1993 (Watanabe, 1996). In the present study, the high content validity of the test

forms was ensured through a strong linkage among the objectives, testingalmateri

and teaching; this enhanced the positive washback effect, and created &etiteg le

and teaching contexts. This claim is supported because the students werdeaie

the content of the test context as indicated by the gain scores. Thereforepiient

validity created a positive washback effect, which in turn led to high construct

validity.

To foster positive washback, students’ test scores and feedbackhaiout t
performance were returned to them so that they could use the information for their
further learning. For instance, the pretest scores were returned to thesstadd on
their answer sheet, the number correct for each section, percentage abitero
and total score were indicated. The teachers reported the means for each of the
subtests and the total score, and told them that these means were the cut-point they
had to meet on the posttest. This provided a clear goal, showed my expectations to
them, and ensured that they would recognize how much they had to study in order to
receive the course grade they desired.

A major negative consequence of performing poorly on the posttest was
possibly receiving a failing course grade. To avoid making invalid decishang a
their course grade, teachers should not make pass/fail decisions based on one invalid
indicator of achievement and based on grading-on-a-curve. In this study, theseache
did not make decisions solely on the basis of a single indicator of achievement. The

students’ posttest score was only one indicator of achievement, as it accounted for
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40% of their final course grade. The number of lessons they attended (30%), class
participation, and the points they received on their portfolio (30%) were also used to
determine their final course grade. When no score gains were observed byimgmpar
the pretest and posttest means, it might not be appropriate to use posttest grades
because the CRT might not be a valid indicator of the students’ achievemerd. In thi
study, there were a fair number of score gains, so it was appropriate to thsst pos
grades. Teachers should not decide their students’ grade based on theirdest scor
ranking. Regardless of their score ranking, if students surpass a certaituchaghi
mastery, they should get credit for their achievement. In this study, riftotei
achievement score was higher than 60%, they were able to get credit flasthe ¢

because the decisions were absolute, not relative.
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CHAPTER 8

CONCLUSION

This chapter consists of four sections. First, the limitations of tlig ate
pointed out. Second, implications that can be drawn from this study are discussed.
Third, suggestions for future research are made. Lastly, final conclusions ackegrovi

to sum up the study.

Limitations

Threats to internal validity concern issues such as history, testing,catality
issues. With this in mind, the first limitation is that the participants to@etbther
classes apart from the Reading and Listening Regular class, which weseaheh
context in this study. As a result, the gain scores observed in this study migbkt not
solely due to the instruction provided in the Reading and Listening Regular class.
They could be due in part to the instruction the students received in other classes.
Thus, it is not possible to interpret the cause of the score gains with complete
confidence. Second, although counterbalancing reduced the practice effeaireéhe sc
gains observed in this study could be due to the participants taking the CRT twice as a
pretest and posttest. However, in criterion-referenced testing, a pettticeshould
be encouraged because it means that the students know what and how they are tested
beforehand, so they can study for the test in an appropriate way. Third, some
participants only took a pretest or posttest, and their test scores werel omikie

analysis of the score gains. Omitting the students’ scores in the anagsimight
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have had an effect on the degree of score gains. Lastly, unknown factors or flaws in

the research design might have affected the results.

Implications

The results provide implications for CRT development as one part of
curriculum development: (a) writing, (b) piloting and editing criteriorefced
items, (c) administering CRTs, (d) performing statistical analgé€RTs, and (e)
using the CRT results for program evaluation. First, writing criteriomrgated items
takes time and practice. Before actually writing the items, teanlkesto conduct a
needs analysis in order to obtain sufficient information about the context they are
dealing with such as the students’ proficiency and motivation levels. Thergache
then need to develop class objectives derived from the goals of the program. Based on
the existing information, teachers need to think about the best test designs and
develop a test specification that can be used as a guide for the CRT development and
as a basis for the validity arguments used to defend their diagnostic and memeve
decisions. Finally, actual item writing takes place by following the comtethe test
specification. Implementing this process skillfully takes practiceuseceeachers
need an in-depth understanding of their students and the context of the curriculum.
With teaching experience and practice, they can write sound criterionacddre
items that are directly connected to the needs of their students, class/ebjecti
materials, and teaching.

Second, because writing sound criterion-referenced items is diffigsilt,
necessary to pilot and edit the items several times. The data obtained otng pil
have to be analyzed statistically in order to know how best to revise the itess. Thi

means that criterion-referenced item analyses such as itertyfal@#B-index, the
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difference index, and distracter deficiency analysis need to be taughthertea

education courses. Teachers who neglect this procedure as part of teaattiog pra
should recognize the importance of learning from the results of item asalys
Sometimes, the actual results differ significantly from the expectattsetherefore,

item analyses should be considered a good teaching practice that confirmerthe ex

to which expectations and results match. Learning which items perform well based on
statistical analyses can help improve teachers’ testing literacigean writing skills.

Most importantly, these analyses are necessary to fine-tune items anyde r
well-performing items for future use.

Third, three features are unique to CRT administration. NRTs are atn@dis
when making proficiency and placement decisions, but CRTs are administered when
making diagnostic and achievement decisions. Thus, diagnostic pretests have to be
administered as part of teaching practice before actual teachingptakesThe
pretest results can be a source of valuable information, helping identifyaosdpl
students or mismatches in the objectives. For instance, if one student scores much
higher than the other students, it might indicate that the student is misplacéatgi
proportion of students score above a certain cut-point, it is possible that
inappropriately easy objectives have been selected. The pretest resaltsodas
used for pedagogical purposes such as identifying students’ strengths and vesakness
Teaching should be focused on objectives that were not mastered by students at the
beginning of the course to enable them to achieve a satisfactory score oest.postt

In order to administer diagnostic pretests, CRTs have to be developed before
actual teaching occurs. This enables teachers to be aware of what esitduband
leads to the implementation of successful teaching-to-the-test insirticét is

designed to maximize students’ achievement. In addition, teachers camdetfits
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what and how they will be tested on posttests, which can motivate students to study
for the final examination. This leads to positive washback effects.

Achievement posttests should not be administered just as a formalisydné a
of the sources of information to make achievement decisions concerning students’
mastery of the objectives set for the class. CRTs might not be as higlastsakd's,
but teachers still need to consider several indicators of their studentsfynast
carefully because these decisions can have consequences on their futurg. [€ar
make valid decisions, it is best that two CRT forms be administered as a gnettest
posttest in a counterbalanced design so that a wide range of the matagiaisnta
class and more items can be given, items can be revised based on the results obtaine
from the pretests, and score gains can be calculated by comparing pre{esstsest
results. In contrast, with one test form, only a narrow range of the alatesin be
tested. By developing more items, teachers can keep sound items and recycle them
addition, teachers can add good items to an item bank.

Fourth, statistics performed in this study were discussed. Teatiward use
item facility and item discrimination statistics for norm-referehparposes, and the
B-index and difference index for criterion-referenced purposes. Teatloensl Know
how they are calculated because they have to be able to calculateatissessn
order to revise their tests and evaluate their teaching practice. eabbald also
learn how to interpret and calculate descriptive statistics, relijabgtimates, and
dependability indices in order to understand overall test results.

Generalizability theory provides a great source of information ars @R
language testers. The G study shows the degree to which each facet cortrithées
total score variance, and affects students’ test performance. In thisteitirgest

amount of variance was due to the interaction, followed by the items effects. AD
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study provides generalizability coefficients for absolute decisions for aeruoh
hypothetical test designs. This is helpful in redesigning a test. In this gtedy
dependability indices showed that the test design used in the main study containing
25-20-25 items was optimal to achieve a certain magnitude of dependability.

When conducting a G study, the design has to be carefully planned. In most
research, Cronbach alpha coefficients or generalizability coefficietitone-facet
designs are reported. However, these coefficients should be interpretedstaut
because they overestimate dependability and do not take account of other possible
facets in testing. When appropriate, two or more facet designs should be adopted.

When CRTs have several subtests and separate constructs are measgred, usi
multivariate generalizability theory is highly recommended. It is passtbapply
univariate generalizability theory for the analysis by treatisch subtest as a facet,
but it is not recommended because it underestimates the dependability, does not
provide covariance among the subtests, and does not indicate the dependability for
each subtest. Thus, the advantages of using multivariate generalizabihity are
that in addition to the results that can be obtained from univariate generaijizabilit
theory, it gives covariate coefficients among subtests and does not undeestena
dependability. Even in a situation where there is extremely skewed dath,igvhic
common in criterion-referenced testing, estimating attenuated atwretoefficients
is possible because multivariate generalizability study does not requinenality
assumption (Brenna, 2000).

When applying Rasch measurement theory in a testing situation wiiépem
facets in the design can affect students’ test performance, the use of MFRM
recommended even for a paper-and-pencil discrete test. For instancessariest

occasions can influence students’ test performance. In most cases, the dichotomous
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Rasch model is used, but MFRM should be applied in order to take into account the
facets.

MFRM can be used as a surrogate for ANOVA when ANOVA-like FACETS
analysis is carried out. ANOVA reports statistical signifi;aamong means in raw
scores. However, an ANOVA-like FACETS analysis provides not only staiisti
significance for the separation of the estimates but also converts thearavgeans
to an interval measurement scale.

The analyses used in this study, such as generalizability stuthedifferent
designs and the FACETS analyses, are different but complementary, and provide
different viewpoints. Generalizability theory provides general, group-level
information that is helpful in making overall decisions about test design. FACETS
analyses provide more specific information that can be used for test development and
improvement (Lynch & McNamara, 1998; Sudweeks, Reeve & Bradshaw, 2004).
When different analyses are conducted and they show the same tendenmheesea
can be more certain about the results. Thus, it is important to conduct different
analyses so that the results can be triangulated.

Fifth, the results obtained from diagnostic pretests and achievemeasisost
can be a useful source of information for program evaluation. In order to examine
program effectiveness, students’ diagnostic pretest scores should be compaiied to the
achievement posttests scores. An observation of the score gains can serveied empi
support showing that learning has taken place. If no score gains are observed for
certain objectives, teachers should reconsider their students’ needs, @atgax))
CRTs, materials, and teaching to enable students’ effective learning.iéiduGRTs

are administered to the entire student body, administrators can examineréhe sc
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gains to evaluate the soundness of the goals, CRTs, materials, and teaching to best

satisfy the needs of the program.

Future Suggestions

This study was limited in scope and not all the issues surrounding

criterion-referenced testing could be covered. Thus, directions for fusgaroh are

pointed out in the following 12 questions to help establish criterion-referencewtesti

in foreign language education programs.

1.

Would similar results be obtained if the CRT was given to other groups of
students in the same program?

Would similar results be obtained if other teachers taught the class or other
teaching methods were used to teach the class?

Would similar results be obtained when the class was taught in other educational
settings where the curriculum is not coherently coordinated?

Would similar results be obtained with the CRT forms given to higher or lower
proficiency students?

What results would be obtained if a longer time were given for students to study
for the final examination?

Would results be similar if even more weight were put on students’ achievement
scores to decide their final grade?

To what extent is the CRT dependable and valid if other alternative forms are
administered?

What are the percentages of variance when complex designs are conducted by

adding a number of facets?
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9. Are the CRT forms dependable and valid if different test designs or validation
procedures are adopted?

10.What is the washback effect of this CRT administration on the students’
learning?

11.What individual difference factors best predict students’ achievement on this
CRT?

12.Would the CRT be reliable and valid when used for norm-referenced purposes?

Final Conclusions

The primary reason that CRTs are not used more widely is that teauthers a
administrators are not trained to develop them properly and, as a result, liack test
literacy. This study demonstrated how CRTs were systematiclBlaped, analyzed,
and validated within the context of a university curriculum. It is suggested that
teachers and administrators develop an in-depth understanding of CRT know-how and
systematically develop their curriculum for the purpose of maximizing thelests’
learning. It is also hoped that they will improve their testing literadhat the
misuse of tests will not occur because it is unlikely that misused testv@acheir
intended testing purposes. Developing and using high quality criterion-referenced
tests will greatly benefit both teachers and students and will play antanpoole in

the creation of effective educational curricula.

177



REFERENCES

Adams, R. & Khoo, S. (1996Quest(version 2.1) [computer software]. Camberqell,
Victoria: Australian Council for Educational Research.

Andrich, D. (1978). A rating formulation for ordered response categories.
Pychometrica, 43561-574.

Alderson, C. (2000)Assessing readingCambridge: Cambridge University.

Assessment Systems Corporation. (1998EMAN (version 3.6) [computer software].
St. Paul, MN: Assessment Systems.

Arbuckle, J. L. (2006). Amos (Version 7.0) [computer software]. Chicago:
SmallWaters Corporation.

Bachman, L. F. (1989). The development and use of criterion-referenced tests of
language ability in language program evaluation. In R. K. Johnson T&e.),
second language curriculufpp. 242-258)Cambridge: Cambridge University.

Bachman, L. F. (1990Fundamental considerations in language testi@gford:
Oxford University.

Bachman, L. F. (1997). Generalizability theory. In C. Clapham & D. Corson (Eds.),
Encyclopedia of language and education, Volume 7: Language testing and
assessmerfpp. 255-262). Dordrecht: Kluwer.

Bachman, L. F. (2004 ptatistical analyses for language assessntéambridge:
Cambridge University.

Bachman, L. F., Lynch, B. K., & Mason, M. (1995). Investigating variability in tasks
and rater judgments in a performance test of foreign language speaking.

Language Testing, 12), 239-257.

Bachman, L. F., & Palmer, A. S. (1996anguage testing in practic©xford:
Oxford University.

178



Beglar, D. (2010). A Rasch-based validation of the vocabulary sizé aesjuage
Testing, 271), 101-118.

Beglar, D., & Hunt, A. (1999). Revising and validating the 2000 word level and
university word level vocabulary testanguage Testing, 18), 131-162.

Berk, R. (Ed.). (1980 riterion-referenced measurement: The state of the art
Baltimore, MD: Johns Hopkins University.

Bolus, R. E., Hinofotis, F. B., & Bailey, K. M. (1982). An introduction to
generalizability theory in second language resedr@hguage Learning, 32
245-258.

Bond, T. G., & Fox, C. M. (2001Applying the Rasch modéllahwah, NJ: Erlbaum.

Brennan, R. L. (1983FElements of generalizability theorpwa City, IA: American
College Testing Program.

Brennan, R. L. (2000). (Mis)Conceptions about generalizability th&shycational
Measurement: Issues and Practice(1)95-10.

Brennan, R. L. (2001a¥5eneralizability theoryNew York: Springer.

Brennan, R. L. (2001burGENOVA(version 2.1) [computer software]. lowa City,
IA: The American College Testing Program.

Brennan, R. L. (2001cinGENOVA(version 2.1) [computer software]. lowa City, IA:
The American College Testing Program.

Brennan, R. L., Gao, X., & Colton, D. (1995). Generalizability analyses of work keys
listening and writing test&ducational and Psychological Measuremen{25

157-176.

Brown, J. D. (1982)Testing EFL reading comprehension in engineering English
Unpublished doctoral dissertation, University of California at Los Angeles.

179



Brown, J. D. (1989). Improving ESL placement tests using two perspe@&8OL
Quatrterly, 231), 65-83.

Brown, J. D. (1990a). Where do tests fit into language progd&h™ Journal, 121),
121-140.

Brown, J. D. (1990b). Short-cut estimators of criterion-referenced test temusgis
Language Testing,(T), 77-97.

Brown, J. D. (1993). A comprehensive criterion-referenced language testing.projec
In D. Douglas & C. Chapelle (EdsA,new decade of language testing:
Collaboration and cooperatio(pp. 163-184). Ann Arbor, MA: University of
Michigan.

Brown, J. D. (1995)The elements of language curriculum: A systematic approach to
program developmenBoston, MA: Heinle & Heinle.

Brown, J. D. (1996)Testing in language programspper Saddle River, NJ:
Prentice-Hall.

Brown, J. D. (1999). Relative importance of persons, items, subtests and languages to
TOEFL test variancd.anguage Testing, 1B), 216-237.

Brown, J. D. (2001). Developing and revising criterion-referenced achieveéasént
for a textbook series. In T. Hudson & J. D. Brown (Edsfpcus on language
test developmergT echnical Report #21, pp. 205-228). Honolulu: University of
Hawai‘i, Second Language Teaching and Curriculum Center.

Brown, J. D. (2003). Criterion-referenced item analysis: The difference imdietha
B-index.Shiken: JALT Testing and Evaluation SIG Newslet{@), 1.3-17.

Brown, J. D. (2005)Testing in language programs: A comprehensive guide to
English language assessmedew York: McGraw-Hill.

Brown, J. D., & Bailey, K. M. (1984). A categorical instrument for scoring second
language writing skillsLanguage Learning, 321-42

180



Brown, J. D., & Hudson, T. (2002 riterion-referenced language testing.
Cambridge: Cambridge University.

Brown, J. D., & Pennington, M. C. (1991). Developing effective evaluation system
for language programs. In M. C. Pennington (B8uiJding better English
language program§op. 57-74). Washington, DC: NAFSA.

Brown, J. D., & Ross, J. A. (1996). Decision dependability of item types, sections,
tests, and the overall TOEFL test battery. In M. Milanovic & N. Saville (Eds.)
Performance testing, cognition and assessr{gmt231-265). Cambridge:
Cambridge University.

Campbell, D., & Fiske, D. (1959). Convergent and discriminant validation by the
multitrait-multimethod matrixPsychological Bulletin, 5&), 81-105.

Cartier, F. (1968). Criterion-referenced testing of language skEBISOL Quarterly,
2(1), 27-32.

Choi, I. C., & Bachman, L. F. (1992). An investigation into the adequacy of three IRT
models for data from two EFL reading testanguage Testing,(2), 51-78.

Cronbach, L. J., Gleser, G. C., Nanda, H., & Rajaratnam, N. (19Me).
dependability of behavioral measurememsw York: Wiley.

Cronbach, L. J., Linn, R. L., Brennan, R. L., & Haertel, E. (1997). Generalizability
analysis for performance assessments of students’ achievement or school
effectivenessEducational and Psychological Measuremen{3$,/373-399.

Cronbach, L. J., Rajaratnam, N., & Gleser, G. (1963). Theory of generalizability: A
liberalization of reliability theoryThe British Journal of Statistical Psychology,

16(2), 137-163.

Crick, J. E., & Brennan, R. (1983). GENOVA (version 2.1) [computer software].
lowa: The American College Testing Program.

Cziko, G. (1982). Improving the psychometric, criterion-referenced, and practice
gualities of integrative language tesStESOL Quarterly, 1), 367-378.

181



Davidson, F., & Lynch, B. K. (2002]estcraft: A teacher’s guide to writing and using
language test specificationsondon: Yale University.

Embretson, S. E., & Hershberger, S. (Eds.). (1989%.new rules of measurement:
What every psychologist and educator should kidahwah, NJ: Erlbaum.

Embretson, S. E., & Reise, S. P. (200@m response theory for psychologists
Mahwah, NJ: Erlbaum.

Fyans, L. J. (Ed.). (1983%eneralizability theory: Inference and practical
applications San Francisco: Jossey-Bass.

Gates, S. (1995). Exploiting washback from standardized tests. IrBdo®wn & S. O.
Yamashita (Eds.),anguage testing in Japapp. 101-106). Tokyo: Japan
Association for Language Teaching.

Glaser, R. (1963). Instructional technology and the measurement of learning
outcomes: Some questiodgnerican Psychologist, 1819-521.

Genesee, F., & Upshur, J. (1996)assroom-based evaluation in second language
education Cambridge: Cambridge University.

Griffee, D. T. (1995). Criterion-referenced test construction and evaluationDIn J
Brown & S. O. Yamashita (Eds)anguage testing in Japgpp. 20-28).

Tokyo: Japanese Association of Language Teaching.

Hambleton, R. K., Swaminathan, H., & Rogers, H. J. (19R_dndamentals of item
response theoryNewbury Part, CA: Sage.

Henning, G. (1984). Advantages of latent trait measurement in language testing.
Language Testing,(2), 123-133.

Henning, G. (1987)A guide to language testing: Development, evaluation, and
research.Boston, MA: Heinle & Heinle.

Henning, G. (1988). The influence of test and sample dimensionality on latent trait
person ability and item difficulty calibrationsanguage Testing,(5), 83-99.

182



Henning, G. (1992). Dimensionality and construct validity of language tests.
Language Testing,(9), 1-11.

Hudson, T. (1991). Relationships among IRT item discrimination and item fit indices
in criterion-referenced language testihgnguage Testing,(8), 160-181.

Hudson, T. (1993). Surrogate indices for item information functions in
criterion-referenced language testihgnguage Testing, 1), 171-191.

Hudson, T., & Lynch, B. (1984). A criterion-referenced measurement approach to
ESL achievement testinganguage Testing,(1), 170-201.

Kenyon, D. (1998). An investigation of the validity of task demands on
performance-based tests of oral proficiency. In A. Kunnan (Edligdation in
language assessmgipp. 19-40). Mahwah, NJ: Erlbaum.

Kozaki, Y. (2004). Using GENOVA and FACETS to set multiple standards on
performance assessment for certification in medical translationJapanese
into English.Language Testing, 21), 1-27.

Kumazawa, T. (2007a). bunsan bunseki to taso moderu o mochiita eigo toutatsudo
tesuto no bunseki [Analyses of an English achievement test using ANOVA and
many-faceted modelKanto Gakuin University Bulletin, 187-27.

Kumazawa, T. (2007b). Criterion-referenced administration desigranalyses. In T.
Newfields, I. Gledall, P. Wanner & M. Kawate-Mierzejewska (Edsahguage
acquisition-theory and pedagogy: Proceedings of the 6th Annual JALT
Pan-SIG Conferenc@p. 65-74). Tokyo: JALT.

Kumazawa, T. (2009). Revision of a criterion-referenced vocabulary test using
generalizability theoryJALT Journal, 3{1), 81-100.

Kunnan, A. J. (1992). An investigation of a criterion-referenced test using Gxtheor
and factor and cluster analyskanguage Testing,(2), 30-49.

183



Lee, Y. (2006). Dependability of scores for a new ESL speaking assessment
consisting of integrated and independent tasikeguage Testing, 23),
131-166.

Lee, Y., & Kantor, R. (2007). Evaluating prototype tasks and alternative rating
schemes for new ESL writing test through G-thebriernational Journal of
Testing, 74), 353-385.

Li, D., & Brennan, R. (2007)A multi-group generalizability analysis of a large-scale
reading comprehension tefeport No. 25). lowa: Center for Advanced
Studies in Measurement and Assessment.

Linacre, J. M. (1989Many-facet Rasch measuremedhicago: MESA.

Linacre, J. M. (1996). Generalizability theory and many-facet Rasch messurdn
G. Engelhard & M. Wilson (Eds.Dbjective measurement: Theory into
practice, Volume 8pp. 85-98). Norwood, NJ: Ablex.

Linacre, J. M. (2002)-acets(Version 3.41) [computer software]. Chicago: MESA.

Lord, F. (1953). The relation of test score to the trait underlying theEghstational
and Psychological Measurement, 537-548.

Lumley, T., & McNamara, T. (1995). Rater characteristics and raterlbip8cations
for training.Language Testing, 12), 54-71.

Lumley, T., & O'Sullivan, B. (2005). The effect of test-taker gender, audience and
topic on task performance in tape-mediated assessment of spéakiggage

Testing, 2%4), 415-437.

Lynch, B. (2003)Language assessment and programme evaludidmburgh:
Edinburgh University.

Lynch, B., & Davidson, F. (1994). Criterion-referenced language test devalapme
Linking curricula, teachers, and tesStESOL Quarterly, 28), 727-743.

184



Lynch, B., & Davidson, F. (1997). Criterion-referenced testing. In C. Clapham & D.
Corson (Eds.)Encyclopedia of language and education, Volume 7: Language
testing and assessmdpp. 263-273). Dordrecht: Kluwer.

Lynch, B. K., & McNamara, T. (1998). Using G-theory and many-facet Rasch
measurement in the development of performance assessments of the ESL
speaking skills of immigrantéanguage Testing, 18), 158-180.

Matsuzawa, S. (2002cigo kyoshi no tame no atarashii hyoukahou [A new
assessment approach for English language teach&o{yo: Taishukan.

McNamara, T. (1990). Item Response Theory and the validation of an ESP test for
health professionalsanguage Testing,(I), 52-76.

McNamara, T. (1996 Measuring second language performanicendon: Longman.

Monsaas, J. A., & Engelhard, G. (1996). Examining changes in the home
environment with the Rasch measurement model. In G. Engelhard & M. Wilson
(Eds.),Objective measurement: Theory into practice, Volur(p3127-140).
Norwood, NJ: Ablex.

Negishi, M. (2005). Dou natta? kantenbetsu zettai hyouka [What happened?
criterion-referenced testindgkigo Kyoiku, 544), 10-13.

Norris, J., Brown, J. D., Hudson, T., & Bonk, W. (2002). Examinee abilities and task
difficulty in task-based second language performance assestmuegiiage
Testing, 1¥4), 395-418.

Okubo, N. (2006). Shido to hyouka no ittaika wo mezashita shinraisei no takaiei
sakubun hyouka kijyun hyou no sakusei: Tahenryo ippanka kanousei riron wo
mochiite [Developing a reliable rubric for English composition to match
assessment and teaching: Applying multivariate generalizabilityyh&¥FEP
Bulletin, 18 14-29.

O'Loughlin, K. (2002). The impact of gender in oral proficiency testiagguage
Testing, 1®), 169-192.

185



Popham, W. J. (1978 riterion-referenced measuremefinglewood Cliffs, NJ:
Prentice-Hall.

Popham, W. J. (2003Jest better, teach better: The instructional role of assessment
Alexandria, VA: Association for Supervision and Curriculum Development.

Popham, W. J., & Husek, T. R. (1969). Implications of criterion-referenced
measurementlournal of Educational Measuremen(lh 1-9.

Rasch, G. (1960Probabilistic models for some intelligence and attainment.tests
Chicago: University of Chicago.

Sawaki, Y. (2005). The generalizability of summarization and free redaljjsan L2
reading assessme@dt.TA Journal, 721-44.

Sasaki, M. (2008). The 150-year history of English language assessment irsdapane
educationLanguage Testing, 25), 63-83.

Sawaki, Y. (2007). Construct validation of analytic rating scales in a speaking
assessment: Reporting a score profile and a compbaitguage Testing, 23),
355-390.

Schaefer, E. (2008). Rater bias patterns in an EFL writing assestaraniage
Testing, 2¥4), 465-493.

Schoonen, R. (2005). Generalizability of writing scores: An application of structura
equation modeling-anguage Testing, 22), 1-30.

Shavelson, R., & Webb, N. (199Generalizability theory: A primeiThousand Oaks,
CA: Sage.

Shavelson, R. J., Webb, N. M., & Rowley, G. L. (1989). Generalizability theory.
American Psychologist, 48), 922-932.

Stansfield, C. W., & Kenyon, D. M. (1992). Research of the comparability of the oral

proficiency interview and the simulated oral proficiency intervigystem, 20
347-364.

186



Strube, M. J. (2000). Reliability and generalizability theory. In L. GrimiA.&
Yarnold (Eds.)Reading and understanding more multivariate statigpgs
23-66). Washington, DC: American Psychological Association.

Sudweeks, R., Reeve, S., & Bradshaw, W. (2005). A comparison of generalizability
theory and many-facet Rasch measurement in an analysis of college sahomor
writing. Assessing Writing,, 239-261.

Suen, H. K. (1990Principles of test theoriesdillsdale, NJ: Erlbaum.

Thompson, B. (Ed.). (2003%core reliability Thousand Oaks, CA: Sage.

Tyndall, B., & Kenyon, D. (1996). Validation of a new holistic rating scale using
Rasch multi-faceted analysis. In A. Cumming & R. Berwick (Ed&)idation
in language testingpp. 39-57). Clevedon: Multilingual Matters.

Upshur, J. A., & Turner, C. E. (1999). Systematic effects in the rating of
second-language speaking ability: Test method and learner discourse.
Language Testing, {6), 82-111.

Wada, M. (2005). Mokuhyo kijyun jyunkyo tesuto no riron to jissen [Theory and
practice of criterion-referenced testin§[TEP Eigo Jyoho, 7;%6-59.

Wakabayashi, S., & Negishi, M. (1998)usekinin na tesuto ga ochikobore o tsukuru
[Irresponsible tests make dropouts]. Tokyo: Taishukan.

Watanabe. Y. (1996). Does grammar translation come from the entrance
examination? Preliminary findings from classroom-based resdaanguage
Testing, 183) 318-333.

Webb, N. W., Shavelson, R. J., & Maddahian, E. (1983). Multivariate generalizability
theory. In L. J. Fyans (Ed(eneralizability theory: Inferences and practical

applications(pp. 67-82). San Francisco: Jossey-Bass.

Wilson, M. (2005) Constructing measures: An item response modeling approach
Mahwah, NJ: Erlbaum.

187



Wolfe, E. (2000). Equating and item banking with the Rasch maadetnal of
Applied Measurement(4), 409-434.

Wright, B., & Masters, G. (1982Rating scale analysi€hicago: MESA.

Xi, X. (2007). Evaluating analytic scoring for the TOEFL® Academic Speakisg Te
(TAST) for operational usé.anguage Testing, 22), 251-286.

Yamamori, K. (2003). Chugakkou eigoka no kantenbetsu gakushu jyoukyou no
hyouka ni okeru kanshin kanshin iyoku taido no hyouka no kentou
[Investigating evaluation of students' interests, motivation, attitude in junior
high school English coursé{youikushinrigakukenkyu, 5195-204.

Yamanishi, H. (2005). Using generalizability theory in the evaluation of Lihgyri
JALT Journal, 2{2), 169-185.

Zhang, S. (2006). Investigating the relative effects of persons, itemsnseend
languages on TOEIC score dependabiliznguage Testing, 23), 351-369.

188



APPENDIX A
READING AND LISTENING CRITERION-REFERENCED TEST (FORM A)

NAME:
Section 1 : ANF+ 77 J—
Part 1:F R OFEAIC R HITWERE — OB 72 & W

1. Other_stereotypegaint a picture of casual American students aglthreir professors by their first
names.

a. simple ideas

b. musical concepts
c. overall ideas

d. strange images

2. Schools keep track students’ GPAs.

a. evaluate
b. control
c. record
d. delete

3. Also, a_ diplomdrom an American university doesn’t guarantee gedels a job.
a. experience
b. recommendation letter
c. graduate certificate
d. special skill

4. Also, a diploma from an American university doegniarantegraduates a job.

a. mean
b. promise
c. help
d. get

5. Each system is a reflectiaf a different society, so it is hard to say whislpbetter or worse.
a. deep culture
b. structure
c. long history
d. expression

6. Complaining loudly to a boy or girlfriend who areis late for a date is a direct conflict resolution
strategy.

answer-solving

expressive

behavioral

conceptual

coop

7. Indirect communicators have the sense that by bsilegt, their partners will understand their
feelings and adjugheir behavior accordingly.

a. decide
b. change
c. keep

d. make
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10.

11.

12.

13.

14.

15.

16.

He has not been given time to find some way to@gpé effectively.
a. thank
b. show feelings
c. say sorry
d. make arequest

If this is the case, he may retreahnd become more silent.

a. leave

b. treat nicely
c. repeat

d. react

In English, the expression “say what you mean’ectf the assumptiathat words are necessary

to solve conflict.
a. understanding
b. knowledge
c. Dbelief
d. feeling

It weakens our body’s natural defenses againstigésemaking us more likely to develop colds

and infections.

a. ilinesses caused by virus
b. heat

c. sadness

d. bleeding

Because stress is physical, it's not enough to Igigigtract ourselvewith TV or comics.

a. think about it

b. make us think about it
c. take our attention away
d. keep our attention

We need an activity which engagas body and mind fully.
a. endangers
b. exercises
C. encourages
d. enables

Our strugglenas become a fight for psychological survivalrahviduals.

a. energy
b. effort
c. study
d. stress
We are animals, it is true, but we are creativenals who can learn and adapt.
a. change
b. search
C. understand
d. create

It is the fourth most common ailmeintthe world.

a. am

b. illness

c. problem

d. achievement
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. Everyone has emotional ups and downs or feels sadder overwhelmed bihe crises that occur
in their lives.

a. overacted by

b. made strongly emotional by
c. felt very angry by

d. felt very happy by

. Symptomsdepend on the person, but depression is genesaliping, without clearly marked
causes.

a. Unhealthy physical conditions
b. Symbols

c. Necessary cures

d. Medicines

. Symptoms depend on the person, but depressionnisraly ongoing, without clearly marked
causes.

a. labeled
b. reasonable
C. noticeable
d. graded
. Some people have reported remarkatniees.
a. quick
b. reactive
c. amazing
d. easy

. Here are some tips.

a. advice
b. money
c. chip
d. note

. The food is safe and delicious, even in stafid in the marketplace.
a. supermarkets

b. stands

c. discount stores

d. flea markets

. You may come across ordinary Balinese playing ti@wl music, or creating beautiful paintings
or sculpture.

a. statue
b. design
c. dance
d. doll

. Art is a big part of Balinese culture, and wandgrm your own will give you the chance to see
how it fits into the everyday life of Bali.

a. wondering

b. walking around

c. shopping

d. traveling around
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25. Travel in the spirit of openness and you will femimething to keep long after your tan has faded.
a. darkened
b. lostits color
c. been hurting
d. been taken care of

Section2 ; Y X=2-2"
Part 2: Getting Personal Chapte®1:"7 4 % Z CIR O RBEIZE 2 72 S0
26. How was the speaker’s experience in high school?

a. He had to take many tests.

b. He had to go to prison.

c. He had few friends.

d. He was tired of high school.

27. Why did he take a special test?
a. He failed a class.
b. He wanted to get good grades in a course.
c. He wanted to leave high school.
d. He wanted to get into a good university.

28. How was the speaker’s experience in college?
a. He was treated as equal as his teachers.
b. He was treated equally with the rest of the stuglent
c. He did not go to classes.
d. He had many boring teachers.

29. What made him study hard in college?
a. There were fewer rules.
b. He was treated as an adult.
c. He had a lot of free time.
d. He wanted to be a teacher.

30. What is the main purpose of the passage?
a. To tell how he learned to grow up in high school
b. To tell how he learned to grow up in college
c. To tell why his high school life was better thas bollege life
d. To tell how his college life differed from his higiechool life

Part 3: Getting Personal Chaptef3="7 4 % Z CIR O RIEIZE 2 72 S
31. What is NOT important in friendship for the spedker

a. To be trustworthy

b. To live far apart

c. To feel conformable with each other

d. To be silly together

32. Why did she mention Stonehenge?
a. To tell her trip to Stonehenge was the best part
b. To tell how her friend and she became the bestdge
c. To tell about one of the most famous places in &mg)l
d. To tell why her friend and she met in London
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33. Why did she buy two bottles of French brandy?
a. To get drunk with her friend
b. To make her friend fall asleep
c. To see the light reflection of the bottles
d. To keep the bottles for decoration

34. How did she and her friend spend a night in a Rotel
a. She took care of her sick friend.
b. She went to a pub to drink brandy.
c. They continuously laughed hard.
d. They continuously drank together.

35. What is the main message of the passage?
a. To tell her about a trip in southern England
b. To tell how to make friends
c. To tell how she and her friend spent a night oripa t
d. To tell her opinion about what friendship is

Part 4: Getting Personal Chaptef6="7 4 % Z CIR O RREIZE 2 72 S0
36. Why did Leandra become a counseling psychologist?
a. She was good at communicating with people.
b. She was interested in the study.
c. She just wanted to do something for people.
d. She wanted to be a detective.

37. Why do people need counseling?
a. To talk about a normal problem
b. To talk about their desire to kill someone withumg
c. To talk about a variety of problems
d. To talk about their desire to kill themselves

38. Why is it that counseling is like detective work?
a. Counselors have to be in dangerous situations et
b. Counselors have to get a lot of experiences towitla serious problem.
c. Counselors have to work with policemen.
d. Counselors have to ask many questions to find pé&oattual problems.

39. What was the real problem that the family had?
a. The child had no friend.
b. The parents had a lot of complaints about theiissarhool.
c. The child did not want to go to school.
d. The parents did not get along well.

40. What is the main message of the passage?
a. Lifeis full of problems.
b. Life is depressing.
c. Lifeis fun.
d. Life is full of unique experiences.

Part 5: Getting Personal Chapte?7"7 4 % Z CIR O RIREIZE 2 72 &0
41. What made Scott’s life change?

a. Aphone call

b. Aletter

c. Achance meeting with somebody

d. Asmall advertisement in a newspaper
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42. Why did Scott go to Korea for the first time?
a. To go sightseeing
b. To go to school
c. Towork
d. To see his friend

43. Why did Scott go to Korea for the second time?
a. To go sightseeing
b. To go to school
c. Towork
d. To see his friend

44. What does he like about Seoul?
a. People are nice.
b. Foods are delicious and cheap.
c. American culture is naturally built into the cukbur
d. Traditional and modern cultures exist together.

45. What is the purpose of his talk?
a. To tell what Seoul is like.
b. To tell how nice Seoul is to live in.
c. To tell how his life has changed.
d. To tell how to shop in Seoul.

Section 3: J —F .y >
Part 6: Chapter D N A @t/ LA T ORBEIZE 2 72 S0

University life is an unavoidable step into adutiboln “Passages: Predictable Crises of Adult
Life,” Gail Sheehy describes this stage as "pullipgoots,” the first of five "passages” we face
throughout adult life. For 18 to 20-year-olds, &'tme of breaking away from family and departiog
be on their own, to test their competency as inddpet people.

All five of the passages mark important changasénchallenges we face as adults. After “Pulling
up Roots! come "The Turning Twenties” and “Catclirfiti Middle-age is “The Deadline Decade,”
followed by the “Comeback Decade,” and each ofgli@an important part of growth that we
experience in adult life.

While all of these stages are important, the fitsp, moving beyond childhood and becoming an
adult, is perhaps the stage most crucial. An ingmannark of this transition is a shift in how perab
worth is measured. In childhood, growth tends toneasured as an external product that can be easily
measured as test scores or acceptance into a goesity. The results are shown clearly for
everyone to see.

Although this continues in the form of finding aogbjob or getting a promotion, increasingly
adulthood focuses on personal growth as an intemealsure that is more difficult to determine. lais
journey and a process, and is reflected not imbwous signposts along the road, but the passage
itself. Our personal growth is measured in the igaf our travels through life: the attitudes and
feelings we have, our courage, our openness toemperiences, our ability to love others.

University life offers students the opportunitystuift focus from the external growth of childhood
to the internal growth of adulthood. It offers ygupeople the opportunity to learn about the world a
to accept new challenges. It also offers them figodunity to learn about themselves, to think abou
the fundamental question—"Who am I?" It is posstbléarn this through academic studies, the study
of foreign languages, as well as talking with pssfars and friends—meeting new people and new
challenges.

In order to grow, to travel new roads, people redtave a willingness to take risks and to accept
the possibility that they may fail at first. Foode that learn to be independent and confront the
unknown, the other passages of adult life are shavoEach step takes them farther along in their
personal journey.
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46. What do you have to do to grow?
a. Travel around the world
b. Meet many people
c. Take chances
d. Make many mistakes

47. How is personal growth measured in childhood?
a. The number of challenges one takes
b. The number of friends one has
c. The university one goes to
d. The job one has

48. How is personal growth measured in adulthood?
a. The quality of experience
b. Test scores
c. The university one goes to
d. The job one has

49. What does university life offer?
a. Opportunities to get a good job
b. Opportunities to study foreign culture and langsage
c. Opportunities to learn about the world and oneself
d. Opportunities to get good grades and take on nalectges

50. What is the best title for this passage?
a. Study Hard in Your University Life
b. Enjoy Your University Life
c. Go to Many Foreign Countries in Your University & if
d. Grow Up Internally in Your University Life

Part 7: Chapter ® WA % @t LL T ORBEIZE 2 72 S0

Friends are special. Although we meet and talk widny people every day, we usually consider
only a few of them true friends. Whether we realiz&r not, making friends is a complicated process

There are four basic qualities that influence wigaoloose to be our friends. The first quality is
proximity—the geographic closeness of the perdomplerson lives far away and we can't meet them
regularly, we are less likely to form or maintainetationship with that person. Interestingly, & are
around a person often, we are more likely to owderlihings that may cause conflict. The opposite is
also true; the farther a person is from us, the fleyiving of differences we tend to be.

Similarity is also important for friendship. Althgh we often hear the phrase "opposites attract,”
this doesn't seem to be the case. People usualyfdo a person with similar interests. Whethergeo
actually have the same interests is not as impoatthe perceived similarity. This is called the
balance theory. People want their beliefs, valard, feelings to fit with others around them. Whem t
balance does not exist, they try to create it.

Attractiveness also counts both physically andabyciPeople with high status are often
considered attractive. Though we might not likadianit it, humans are social animals who care about
our position within our social groups. This oftafliences how we make friends.

The fourth quality is that of complementary nedils.like friends with similar interests, but not
too similar. Instead we tend to look for people vaomnplement us. For example, a person who is quiet
at parties can be a perfect companion to someondsadutgoing and social.

Most people will tell you they choose friends sisnphsed on personality. There are, however,
many unconscious factors which cause us to findesp@ople more or less attractive. As we
understand these factors more, we not only canlfatter friends, but can have more to offer to the
people we are close to.
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51. If we are close to a person, what are we moreylitedo?
a. We don't make a strong relationship.
b. We don't like to make a difference.
c. We don't try to see our differences.
d. We try to make a difference.

52. Which is NOT a basic quality that influences whoateose to be friends with?
a. Proximity
b. Oppositeness
c. Attractiveness
d. Complementary needs

53. Which theory best explains the following case?
“I have a good friend. He has something that | thave.”
a. Balance theory
b. Proximity theory
c. Complementary needs theory
d. Similarity theory

54. Why is making friends a complicated process?
a. Because all people are special
b. Because we can only make a few true friends
c. Because we have very different kinds of personality
d. Because there are many factors that are involveaaking friends

55. What is the main purpose of the passage?
a. To explain factors in making good friends
b. To explain how special friends are
c. To explain how to get along with friends
d. To explain what makes people attractive

Part 8: Chapter N A @t/ LL T ORBEIZE 2 72 S0

You have deadlines. Sometimes you argue with yaemds. Maybe you're frustrated with the
packed train you ride every morning. Perhaps yoiallten in love, and then had your heart broken. At
times like this you feel tension in your shouldgightness in your stomach. You can't concentiaie.
are under stress.

In the information age, we tend to forget that hosare animals suited to surviving in nature,
hunting, or defending our home from outside threkgsically, though, we haven't changed. We still
have the same stress reaction as humans did pagteOur bodies prepare to fight or run away. €hes
days, though, we force ourselves to control ouiirfge and actions, and stress builds up.

Stress is not simply in our minds. It damages ysichlly by weakening our natural defenses
against disease, making us more likely to devetidgscand infections. It also causes heart diseagk,
it can even cause us to gain weight. Under ongsiiress, the body releases fats and sugar for the
muscles to use for energy. If they don't get ugedat gets stored near our liver, giving us adarg
waist. If we are not careful, stress can shorterifeu

Awareness is the first step in fighting stresgpénticular, young people may not recognize the
stress caused by new types of relationships, neporesibilities and the challenges of moving into
adult society. Paying attention to one's body hatprotice stress. Then we can take steps to eesieas
by exercising or using relaxation techniques. Beeairess is physical, it's often not enough telsim
distract ourselves with TV or comics. We need aivitg which engages our body and mind fully.

There is, however, an important difference betwerchallenges and stress we face today,
compared to those in our more animal past. Théelsaite face in our everyday life are not truly
threatening. Food, shelter, and commusityur basic needs for survival are assured. Our gleutas
become instead a fight for psychological survivairaividuals. Fortunately, this takes place ingifle
us, giving us the chance to take control of our swasses.
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We are animals, it's true, but we are creative alsithat can learn and adapt As a species, humans
have become successful using our ability to malkésiias and find new solutions to old problems. As
individuals, our task is to learn to use this talerdeal with the stresses we face everyday, ertr#in,
with our friends—and in our own minds.

56. What is one thing we haven't changed as comparédiwimans in the past?
a. Our mind
b. We forget things.
c. We survive in nature.
d. Our stress reaction

57. Which is NOT a true statement?
a. Stress causes heart problems.
b. Stress causes us to be fat.
c. Stress causes us to gain muscles.
d. Stress can shorten our life.

58. What is necessary in fighting stress?
a. We have to take responsibilities.
b. We have to make good relationships.
c. We have to pay attention to TV.
d. We have to exercise and relax.

59. What is the biggest difference between stress mahirathe past?
a. We have more physical stress.
b. We have more stress to keep us alive.
c. We have more stress in our mind.
d. We experience more stress to be part of a community

60. What is the main message of this passage?
a. We have to have a better understanding of stress.
b. We have to learn to use our ability to deal witless.
c. We have to use our mind to deal with stress.
d. We have to understand that we are an animal.

Part 9: Chapter DN A @t/ LA T ORBEIZE 2 72 S0

“If you have a horse, send it to Cheju Island;dfijhave a son, send him to Seoul.” So an old
Korean saying advises. Send a horse to Cheju Isli¢nede the grass is green and lush. Send a son to
Seoul to go to school: the city has thousandsunfesits attending its 18 universities and 15 coliege
Send him to Seoul to get a job: all the head dffiaeany enterprise commercial, financial or
educational are in Seoul. Send him to Seoul fdremce at the best opportunities.

That's what Seoul is: the center of the nationhért of the country with the best of everything.
Seoul is like a giant magnet attracting businegscation, culture, government-- all the occupatiohs
any nation. Many people both sons and daughteesre-hesponded to Seoul's pull, and now the city is
home to one quarter of the country's populatianrdsidents now number over 10 million.

If you are downtown in Seoul at 6 or 7 p.m., yoll feel yourself caught up in this rush-hour city.
Seoul is the central city and has been the cdfpitdd,000 years (the word Seoul means capital). iknd
Seoul is the center of the nation, then wheresisanter-the soul of Seoul?

In terms of altitude, the center of Seoul is Nam-&outh Mountain), from which you can look
across and see Pugak-san (North Peak MountainjeBatthese two mountains is the old walled city.
There used to be 9 gates which led into the ancigpital. Of those, 5 still remain. The Namdae-mun
(Great South Gate) and Tongdae-mun (Great Eas) &Gaelegant reminders of the past, sitting in the
middle of a busy city.

Some think of the center of the city as City HadA, the fountain square near the City Hall and
the Plaza Hotel. From this intersection trafficsumto and out of the city. Running under the plam
two subway lines as well.
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There are other central landmarks as well, eactimpertant for understanding Seoul. Still, no
matter where we say the center is, no single plaoeexpress the total feeling of this city. Youdez
explore, look down from the mountains and out fithwn plazas. Seoul will reward you with all the
charms that bring everyone here.

61. Why do people go to Seoul?
a. To see horse racing
b. To graduate from a good university
c. To earn money
d. To get the best chances

62. Where is the geographic center of Seoul?
a. City Hall Plaza
b. Pugan-san
c. Nam-san
d. The city hall

63. Where is the most crowded place in Seoul?
a. The fountain squire near the Plaza Hotel
b. Near Namdae-mun
c. Near Tongdae-mun
d. The intersection near the city

64. What do you have to do to fully understand Seoul?
a. To understand the soul of Seoul
b. To live there for a long time
c. To look up at the mountains from the plazas
d. To travel around the city and visit many places

65. Why did the author talk about the center of Seoul?
a. To express the heart of Koreans
b. To show what attracts people there
c. To show there is no center
d. To show many places are the center

Part 10: Chapter ® N4 % Fi 4~ LA T ORFEIZE 2 72 S0

Bali is like a gentle drop of clear water---a jewsel a magnificent necklace called Indonesia.
You've probably seen pictures of Bali in the trapamphlets that people read on crowded trains in
Tokyo.

The packaged vacations offered in these pamphietsamefully planned; the hotel is modern, you
are led on tours, and you are even told wheret forsthe scheduled cultural performances. Everr you
souvenir shopping is pre-planned. If you choosg ltiid of trip, you will get a tan and a few meneyi
but both will quickly fade. For something more, gging to Bali as an independent traveler. Here are
some tips.

First, base yourself in the town of Ubud, rathertihe tourist capital of Kuta, and travel to other
places from there. The Ubud area is the cultunalezeof Bali. It has tourist conveniences, butl§a
place where Balinese live ordinary lives.

Also, don't worry about getting sick, having youomey stolen, communication problems, getting
lost, etc. Bali is an easy-going, safe place. gl fis safe and delicious, even in stalls, andién t
marketplace. Your money will not be stolen, anitke I[English will take you everywhere.

Avoid the tourist spots and tour groups becausg dltteact Vendors and taxi drivers. Instead, walk
five minutes in the opposite direction. Get losl apen yourself to the chance for adventure and new
discoveries. Stop at a fruit stand and eat somgtyii've never tried before. If you're not sure how
the vendor will show you.

Notice the little things. For example, Besakihhis thost important temple on Bali, and is a bealutifu
popular place. However, to enter the inner pargifmers must be accompanied by a guide. Many
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guides compete for business, and the, crowds c&r Besakih tiring and annoying. Instead, walk
through the outer grounds where anyone is alloRathways lead through the nearby neighborhood.
In the courtyards you may notice a group of womeaparing food and offerings. This is the true $piri
of Besakih.

Rent a bicycle. It's cheap and gives you the chémoeseet people in smaller villages. You may
come across ordinary Balinese playingl traditionasic, or creating beautiful paintings or sculpture

Art is a big part of Balinese culture, and wandgmm your own will give you the chance to see
how it fits into the everyday life of Bali. Finajliteep a journal of your impressions or bring acke
book and stop to draw what you see. You will rementbe moment because you stopped and noticed.
Travel in the spirit of openness and you will femimething to keep long after your tan has faded.

66. Why does the author recommend not to go to Bah packaged tour?
a. Because the tours are too well-planned
b. Because the tourists visit too many places
c. Because the tourists cannot fully experience tlteieuthere
d. Because the tourists can easily lose their tan

67. What is the first tip to travel in Bali?
a. To stay in the tourist capital
b. To stay where tourists stay and Balinese live
c. To stay in Kuta and travel to other places
d. To stay in Ubud and experience Balinese ordinassli

68. What is the third tip to travel in Bali?
a. Not to worry much
b. To getlost and be adventurous
c. To go to tourist spots
d. To take taxis to go in the opposite direction

69. What is the true spirit of Besakih?
a. Whatis in the temple
b. Crowds going in to see the beauty of the temple
c. What is outside of the temple
d. Balinese religious practices such as offerings

70. How can we discover the attraction of Bali?
a. Finding information in the pamphlets
b. Going to many places
c. Having an open mind to be with the culture
d. Writing a journal to better remember the places
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APPENDIX B
READING AND LISTENING CRITERION-REFERENCED TEST (FORM B)

NAME:
Section 1: A F + 7 Z J —
Part LF#REOFEANT i bWV ER AR S W
1. In “Passages: Predictable CrisefsAdult Life,” Gail Sheehy describes this stage“pulling up
roots,” the first of five “passages” we face thrbaogt adult life.
a. cries
b. turning points
c. pleasure
d. steps

2. An important transitionis a shift in how personal worth is measured.

a. change

b. chance

c. challenge
d. charm

3. The first step is perhaps the stage most crucial

a. hard

b. basic

c. central

d. challenging

4. ltis atime of breaking away from family and dejpay to be on their own to test their competency
as an independent people.
a. courage
b. ability
c. communication skill
d. personality

5. Middle age is “The DeadlinBecade,” followed by the “Comeback Decade,” ancheaf these is
an important part of growth that we experiencedulglife.
a. age you die

b. busy
c. line between being alive and dead
d. due date

6. The first quality is proximity

. short distance
estimate
kindness
close friendship

ooy

7. If we are around a person often, we are more lit@lyverlookthings that may cause conflict.
a. overestimate

b. examine
c. ignore
d. keep
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The fourth quality is that of complementargeds.

a. different

b. supplementary
c. similar

d. thankful

People with high statusre often considered attractive.
a. social position
b. statue
c. salary
d. appearance

. A person who is quiet at parties can be a perfeatpanionto someone who is outgoing and
social.
a. entertainer
b. server
c. partner
d. enemy

. Itis the fourth most common ailmeintthe world.
a. am

b. illness

c. condition

d. achievement

. Everyone has emotional ups and downs or feels sadder overwhelmed bihe crises that occur
in their lives.

a. overacted by

b. get strongly emotional by

c. felt very angry by

d. felt very happy by

. Symptomsdepend on the person, but depression is genesaliping, without clearly marked
causes.
a. unhealthy physical conditions
b. symbols
C. necessary cures
d. medicines

. Symptoms depend on the person, but depressionnisrgly ongoing, without clearly marked
causes.

a. labeled
b. reasonable
C. noticeable
d. graded
. Some people have reported remarkatniees.
a. quick
b. reactive
c. amazing
d. easy
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16.

17.

18.

19.

20.

21.

22.

23.

24.

Send a horse to Cheju Island where the grasséngned lush

a. poor
b. rich

c. cleanly shaped
d. conditioned

Send him to Seoul to get a job: all the head dffickeany enterprise
a. business

b. states
c. professions
d. entries

In terms of altitudethe center of Seoul is Nam-san.

a. beauty
b. history
c. height

d. weight

The Namdae-num and Tondae-mun are elegant remintigrs past.
a. remembrance
b. reformed buildings
c. reconsiderations
d. remakes

There are other central landmadswell, each one important for understanding Seou

a. towers

b. monuments
C. paces

d. markets

Here are some tips.

a. advice
b. money
c. chip
d. note

The food is safe and delicious, even in staild in the marketplace.
a. supermarkets
b. stands
c. discount stores
d. flea markets

You may come across ordinary Balinese playing ti@wl music, or creating beautiful paintings
or sculpture.

a. statues
b. designs
c. dance

d. dolls

Art is a big part of Balinese culture, and wandgrmm your own will give you the chance to see
how it fits into the everyday life of Bali.

a. wondering

b. walking around

c. shopping

d. traveling around
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25. Travel in the spirit of openness and you will femimething to keep long after your tan has faded.
a. darkened
b. lostits color
c. been hurting
d. been taken care of

Section2 ; Y X=2-2"
Part 2: Getting Personal Chapte?2:="7 4 % Z CIR O RIBEIZE 2 72 &0
26. How was Adrian’s experience last year in high s¢hoo

a. He was physically tired of studying.

b. He was sick of studying.

c. He studied hard to go to university.

d. He studied many kinds of subjects.

27. Why did he take a year off to go to university?
a. He wanted to earn money.
b. He wanted to have fun.
c. He wanted to expand his horizon.
d. He wanted to study hard.

28. Why did he work in a bank?
a. He wanted to be independent.
b. He wanted to learn to get along with people.
c. He eventually wanted to be a banker.
d. He wanted to save money.

29. What was the biggest achievement on his trip téalhd
a. He learned to cook various kinds of curry.
b. He met various kinds of people.
c. He climbed high mountains.
d. He traveled various parts of the country.

30. What is the main message of the passage?
a. Be adventurous.
b. Be creative.
c. Be studious.
d. Be enthusiastic.

Part 3: Getting Personal Chaptef4e" 4 % Z CIR O RBEIZE 2 72 S0
31. Why does lan look a little worried?

a. Scott wants to borrow his money.

b. His friend hasn’t paid back his money.

c. His friend wouldn’t lend him money.

d. Scott refuses to pay back his money.

32. How did lan give some hints to his friends?
a. He brought up a key word in a conversation.
b. He used some gestures.
c. He gave some examples.
d. He dropped some money on a table.
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33. Why doesn't lan tell his friend directly?
a. He doesn't want to make his friend feel bad.
b. He doesn’'t want to lose a friend.
c. He doesn't want to tell his friend what to do.
d. He doesn't want to be rude.

34. What happened after lan told his friend directly?
a. He gave lan a donut.
b. He gave lan some advice.
c. He gave lan the money.
d. He gave lan a reminder.

35. What is this conversation about?
a. Friendship
b. Trouble solving
c. Personality
d. Communication style

Part 4: Getting Personal Chaptef6:="7 4 % Z CIR O RIREIZE 2 72 S0
36. Why did Leandra become a counseling psychologist?
a. She was good at communicating with people.
b. She was interested in the study.
c. She just wanted to do something for people.
d. She wanted to be a detective.

37. Why do people need counseling?
a. To talk about a normal problem
b. To talk about their desire to kill someone withumg
c. To talk about a variety of problems
d. To talk about their desire to kill themselves

38. Why is it that counseling is like detective work?
a. Counselors have to be in dangerous situations et
b. Counselors have to get a lot of experiences towitla serious problem.
c. Counselors have to work with policemen.
d. Counselors have to ask many questions to find pé&oattual problems.

39. What was the real problem that the family had?
a. The child had no friend.
b. The parents had a lot of complaints about theiissarhool.
c. The child did not want to go to school.
d. The parents did not get along well.

40. What is the main message of the passage?
a. Lifeis full of problems.
b. Life is depressing.
c. Lifeis fun.
d. Lifeis full of unique experiences.

Part 5: Getting Personal Chaptef8="7 4 % Z CIR O RIREIZE 2 72 &
41. What is Jegog?

a. Balinese traditional dance

b. Balinese traditional music

c. Balinese traditional dance and music

d. Balinese traditional instrument
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42. Why did the speaker go to a village?
a. To see the Jegog instruments
b. To see the Jegog musicians practice
c. To see the traditional dance
d. To see the Jegog concert

43. How did she get the musicians to play?
a. Paying money to all the musicians
b. Asking the musicians nicely to practice
c. Paying money to the coordinator of the musicians
d. Shaking hands together happily

44. How was the concert?
a. Like a classical music concert
b. Like a village summer festival
c. Like a music performance for the foreign travelers
d. Like a music practice for the musicians

45. Why did Mono Arta teach the instrument to the speak
a. To make the villagers laugh
b. To surprise the villagers
c. To entertain the speaker
d. To celebrate the day

Section 3: J —F .y >
Part 6: Chapter D N % @t LL T ORBEIZE 2 72 S0

The university entrance exam system in Japan istiaras a "test hell." This can create the
impression in Japan that American universitiesea®y to get into. Other stereotypes paint a piafire
casual American students calling their professgrihbir first name. These professors are thought to
teach by debating with their students in a livelyegand take.

In fact, things are not so simple. It's true tmethie United States, if you don't care what sclyoal
go to, and if you have enough money, any high soy@aluate can be admitted to a college. But #his i
true in Japan as well. However, as in Japan, Ameritudents and their parents are interested in
getting into the top schools. High-level Americamversities have extremely competitive entry
requirements.

High school grades are important. Schools keejx wastudents' GPA -grade point average.
Students receive four points for an "A," threeddiB," etc. Their average overall grade is caladat
and used as a way for universities to evaluateiegyk. This means that students who didn't have
good grades at the beginning of high school-ind®thOth grade- sometimes have trouble entering a
good university.

The image of casual American students is also adghg. Students are casual in dress and speech,
but still work hard. Also, a diploma (a degree)nfran American university doesn't guarantee graduate
a job. There's a lot of pressure for students twelbat school, work outside, and also develojisia
sell to future employers. There's pressure and rppity to succeed, but also the real possibility f
failure.

The image of teachers involved in a give and taitk their students may be true in graduate
school, but not generally for undergraduates. Ffmashand sophomore classes are often very
large-sometimes 200-300 students. This makes amage relationship with teachers nearly
impossible. Many teachers do call their studentirbyynames, but usually not the other way around.
In large universities especially, professors argypand often have little time for students.

The reality of university life in Japan is more qaivated than the image of "entrance exam hell."
In the same way, the reality of university lifetire United States is not as simple as the sterestyp
that many people have. Each system is a reflecfiendifferent society, so it's hard to say whigh i
better or worse. This doesn't mean, of course thiemé isn't room for improvement in both.
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46. What do American students have to do to get irdoad university?
a. Enter a high-level high school.
b. Get a high score on the entrance exam.
c. Getgood grades in all the classes in high school.
d. Debate with teachers actively in class.

47. Why is the casual image of American students wrong?
a. Most of them are under constant pressure to da well
b. Most of them don't dress and talk casually.
c. Most of them enjoy their lives.
d. Most of them don't have to experience failure.

48. Why is the image of American teachers wrong?
a. Most teachers like to discuss ideas with their eis
b. Most teachers don’t have time to spend with thieidents.
c. Most teachers are called by their first names.
d. Most teachers are busy with their students.

49. Choose a statement that is true about the passage.
a. American university students can easily graduam funiversity.
b. American high school students hardly ever study.
c. Almost all high school students can get into calégJapan.
d. American university students hardly ever study.

50. What is the main purpose of the passage?
a. Arguing which educational system is better.
b. Arguing which university is more difficult to entefapanese or American.
c. Arguing that stereotypes about American educatambze wrong.
d. Arguing that American and Japanese educationaksystneed to make
progress.

Part 7: Chapter ® WA % @t/ LL F ORBEIZE 2 /e S0

Friends are special. Although we meet and talk widny people every day, we usually consider
only a few of them true friends. Whether we realiz&r not, making friends is a complicated process

There are four basic qualities that influence wigaoloose to be our friends. The first quality is
proximity—the geographic closeness of the perdoaplerson lives far away and we can't meet them
regularly, we are less likely to form or maintainetationship with that person. Interestingly, & are
around a person often, we are more likely to owderlihings that may cause conflict. The opposite is
also true; the farther a person is from us, the fleyiving of differences we tend to be.

Similarity is also important for friendship. Althgh we often hear the phrase "opposites attract,"
this doesn't seem to be the case. People usualyfdo a person with similar interests. Whethergeo
actually have the same interests is not as impoatthe perceived similarity. This is called the
balance theory. People want their beliefs, valard,feelings to fit with others around them. Whea t
balance does not exist, they try to create it.

Attractiveness also counts both physically andabyciPeople with high status are often
considered attractive. Though we might not likadanit it, humans are social animals who care about
our position within our social groups. This oftafliences how we make friends.

The fourth quality is that of complementary nedils.like friends with similar interests, but not
too similar. Instead we tend to look for people vaoemnplement us. For example, a person who is quiet
at parties can be a perfect companion to someondsadutgoing and social.

Most people will tell you they choose friends sisnphsed on personality. There are, however,
many unconscious factors which cause us to findesp@ople more or less attractive. As we
understand these factors more, we not only canlfatter friends, but can have more to offer to the
people we are close to.
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51. If we are close to a person, what are we moreylitedo?
a. We don't make a strong relationship.
b. We don't like to make a difference.
c. We don't try to see our differences.
d. We try to make a difference.

52. Which is NOT a basic quality that influences whoateose to be friends with?
a. Proximity
b. Oppositeness
c. Attractiveness
d. Complementary needs

53. Which theory best explains the following case?
“I have a good friend. He has something that | thave.”
a. Balance theory
b. Proximity theory
c. Complementary needs theory
d. Similarity theory

54. Why is making friends a complicated process?
a. Because all people are special
b. Because we can only make a few true friends
c. Because we have very different kinds of personality
d. Because there are many factors that are involveaaking friends

55. What is the main purpose of the passage?
a. To explain factors in making good friends
b. To explain how special friends are
c. To explain how to get along with friends
d. To explain what makes people attractive

Part 8: Chapter ® W& % @t/ LA T ORBEIZE 2 72 S

Falling in love is easy. The real test of a romatioeugh, is not when things are going well, but
when we argue and fight. If we can work out oufedénces, the relationship deepens, but if not, we
run the risk of building up frustrations until thdnole relationship is in danger.

Different people, and different cultures, haveetidint strategies for dealing with conflict. One key
is the degree of directness during communicatiamgaining loudly to a boy or girlfriend who
arrives late for a date is a direct conflict reiolu strategy. These direct communicators feelithat
they can't express their frustration openly, pgttimeir ideas into words, then the other persohnil
understand them and the problem will only get worse

Being quiet when one is upset is also a way to comicate feelings. Indirect communicators have
the sense that by being silent, their partner wvitlerstand their feelings and adjust their behavior
accordingly. Too much talk is thought to get in they. When two indirect communicators have
conflict they give each other space to figure bethest way to change the situation over time.

Problems start when partners' communication stjde& match. If the indirect-style boyfriend is
late, the direct-style girlfriend may complain opeitie then may feel his space is being invaded-tha
he's not been given time to find some way to appéogffectively. If this is the case, he may retrea
and become more silent. Unfortunately, she may teelher feelings are being ignored, and complain
even more. This vicious cycle can continue, witthijmeople feeling that the other person is being
unreasonable.

These differences are not just a reflection ofpnsonalities. We learn communication strategies
from our family and friends as we grow up - fronr oulture. Japanese is said to emphasize indirect
communication strategies. Expressions like "ichikive, juu wo shiru” (hear one, understand ten)
reflect this. In English, the expression "say wy@i mean " reflects the assumption that words are
necessary to solve conflict.
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Relationships don't end simply because we disagraegue. Conflict is a natural part of human
interaction, and when it is managed well we learagpreciate others. No one is always right, arig on
conflict can teach us our limitations. Conflict amake us grow. Understanding our own
communication style is a first step in this procdsmay not be as much fun as falling in love, ibug
a skill which will last us a lifetime.

56. How can we deepen our love with a partner?
a. By falling in love
b. By understanding our differences
c. By testing our relationship
d. By building up frustrations

57. What do direct communicators do to deal with catfli
a. Being quiet
b. Understand others’ feelings
c. Complain
d. Ignore others

58. What is NOT the cause of the difference in our camication style?
a. Our personalities
b. Our culture
c. Conflicts
d. People surrounding us

59. What is conflict according to the passage?
a. lItleads to our frustration.
b. Itis alearning opportunity.
c. Itcan lead to the end of relationship.
d. Itteaches us which person is right or wrong.

60. What is a good title for this passage?
a. Avoid Conflict
b. Understand Communication Styles
c. Directness in Communication Styles
d. Fallingin Love

Part 9: Chapter ® W% % @t LL F ORBEIZE 2 72 S

Depression is more common than most people redfizeéhe fourth most common ailment in the
world, and number two in Western countries, belfiedrt disease. In spite of this, scientists stifi't
fully understand it, and talking about serious @spion remains taboo for many people.

Some things are clear. As a medical condition, elegion is different than simply feeling "down"
or "blue." Everyone has emotional ups and down&els saddened or overwhelmed by the crises that
occur in our lives. Depression is different. Synmpsodepend on the person, but depression is ganerall
ongoing, without clearly marked causes. It involaasnability to feel a usual range of emotionghbo
positive and negative. Someone who is depressed Interest in the world, and may shut themselves
away from others.

Until recently, serious depression was thoughte@&used entirely by an imbalance of chemicals
in the brain called "neurotransmitters." Researshew understand brain chemistry better, and have
been able to develop many new drugs to treat deipresSome people have reported remarkable cures.
Despite these successes, researchers have staréadize that there is more to the problem than
simply mixed-up chemicals.

Scientists are finding differences in how the bsaifidepressed people function. For example, the
area of the brain just behind the forehead, theénprgal cortex (PFC), is critical in determiningro
emotional lives. The left side of the PFC is assmd with positive feelings, while the right side i
associated with negative ones. It appears thdethside of the PFC in the brains of depressegleeo
is less active than normal.
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It also appears that trauma and stress can afffisgbart of the brain. These brain functions are
much more stable in adults than in children. Onetkeunderstanding depression appears to lie in
childhood. Some research suggests that if childrgerience emotional trauma and stress before they
reach their teenage years, their brains changenvismyavhich could make depression more likely in
later life.

This insight of course, is not far from the comnidea in psychology that childhood experiences
shape our mental health. Scientists are startifigdosome physical support for this idea. Hopsfull
this increased understanding will also help us bgvbetter treatments.

There's another possible benefit to all of thi®aesh. Science is taking some of the mystery out of
a problem that many people are uncomfortable tglkimout We need to be open to this new
understanding, to better control our mental heailtiod, make sure anyone suffering from depression
gets whatever help they need.

61. What is NOT depression?
a. lItis ataboo that people don't talk about.
b. Itis an ailment that scientists don't know mucloaib
c. ltisfeeling “down”.
d. Itis one of the most common ailments.

62. What did researchers think of the cause of depressithe past?
a. Feeling sad
b. Taking many drugs
c. Losing interest in the world
d. Losing chemical balance in the brain

63. What did researchers find out about depressed peopl
a. They have many crises in their lives.
b. They are very emotional.
c. Some part of their brain is not active.
d. They are very critical about human rights.

64. Choose a person who likely gets depressed inlifger
a. Astressful student
b. A person with brain damage
c. Aperson who experienced child abuse
d. A physically unhealthy child

65. What is the purpose of the passage?
a. To make us understand what depression is
b. To explain that children who experience a traunegligely to get depression
c. To tell research findings on depression
d. To show how to control our mental health

Part 10: Chapter ® N4 % Fi 4~ LA T OREIZE 2 72 S0

Bali is like a gentle drop of clear water---a jewsel a magnificent necklace called Indonesia.
You've probably seen pictures of Bali in the trapamphlets that people read on crowded trains in
Tokyo.

The packaged vacations offered in these pamphietsamefully planned; the hotel is modern, you
are led on tours, and you are even told wheret forsthe scheduled cultural performances. Everr you
souvenir shopping is pre-planned. If you choose kimid of trip, you will get a tan and a few 10
memories, but both will quickly fade. For somethingre, try going to Bali as an independent traveler
Here are some tips.

First, base yourself in the town of Ubud, rathertihe tourist capital of Kuta, and travel to other
places from there. The Ubud area is the cultunalezeof Bali. It has tourist conveniences, butl§a
place where Balinese live ordinary lives.
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Also, don't worry about getting sick, having youomey stolen, communication problems, getting
lost, etc. Bali is an easy-going, safe place. gl fis safe and delicious, even in stalls, antién20
marketplace. Your money will not be stolen, anitke I[English will take you everywhere.

Avoid the tourist spots and tour groups becausg dtteact Vendors and taxi drivers. Instead, walk
five minutes in the opposite direction. Get losl apen yourself to the chance for adventure and new
discoveries. Stop at a fruit stand and eat somgtyini've never tried before. If you're not sure how
the vendor will show you.

Notice the little things. For example, Besakihhis thost important temple on Bali, and is a bealutifu
popular place. However, to enter the inner pargifmers must be accompanied by a guide. Many
guides compete for business, and the, crowds c&e Besakih tiring and annoying. Instead, walk
through the outer grounds where anyone is alloRathways lead through the nearby neighborhood.
In the courtyards you may notice a group of womeaparing food and offerings. This is the true $piri
of Besakih.

Rent a bicycle. It's cheap and gives you the chémoeeet people in smaller villages. You may
come across ordinary Balinese playingl traditionasic, or creating beautiful paintings or sculpture

Art is a big part of Balinese culture, and wandgrmm your own will give you the chance to see
how it fits into the everyday life of Bali. Finajliteep a journal of your impressions or bring acke
book and stop to draw what you see. You will rementbe moment because you stopped and noticed.
Travel in the spirit of openness and you will femimething to keep long after your tan has faded.

66. Why does the author recommend not to go to Bah packaged tour?
a. Because the tours are too well-planned
b. Because the tourists can visit too many places
c. Because the tourists cannot fully experience tlteieuthere
d. Because the tourists can easily lose their tan

67. What is the first tip to travel in Bali?
a. To stay in the tourist capital
b. To stay where tourists stay and Balinese live
c. To stay in Ubud and travel to other places
d. To stay in Ubud and experience Balinese ordinassli

68. What is the third tip to travel Bali?
a. Notto worry much
b. To getlost and be adventurous
c. To go to tourist spots
d. To take taxis to go in the opposite direction

69. What is the true spirit of Besakih?
a. Whatis in the temple
b. Crowds going in to see the beauty of the temple
c. What is outside of the temple
d. Balinese religious practices such as offerings

70. How can we discover the attraction of Bali?
a. Finding information in the pamphlets
b. Going to many places
c. Having an open mind to be with the culture
d. Writing a journal to better remember the places
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APPENDIX C
PROCTOR MANUAL (JAPANESE VERSION)
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APPENDIX D
PROCTOR MANUAL (ENGLISH VERSION)

Thank you very much for your help in administering the Reading and Listening

regular test. | would like to briefly explain the procedure for the testrasimaition.

1. Please announce the followings in the first lesson.

"1 A 90-minute practice test will be given in the second lesson.
[ Students’ test scores will not be graded.
"1 The purpose of this test administration is:
1. to diagnose students’ mastery and non-mastery of the materials.
2. to let students know what will be tested on the final examination,
but the exact same test will not be given.
3. to collect data for research but information such as the students’
number and scores will be kept confidential.

2. One week before the administration day, | will put the question sheets and answer
sheets in your mail box. Please check to see if there are enough sheéts for al
your students.

3. Inthe second lesson, please administer the test following the procedure.

1 Beforehand, you need to take:
1. a DVD for the assigned textbook, Information Please. That will be
used in the listening section of the test.
2. the question and answer sheets that | have prepared and put in your
mail box.
"1 Have students be seated. Have them turn off their cell phones. Have them
take out pencils and erasers.
1 Explain the purpose of the test and procedure.
1. The purposes are:
Ito diagnose students’ mastery and non-mastery of the
materials.
1to let students know what will be tested on the final
examination, but the exact same test will not be given.
2. Students can take 90 minutes to complete the test.
3. Students’ test scores will not be graded.
4. The listening section will start 15 minutes after the test has started.
1 Distribute the answer sheets, and then question sheets.
1 Fifteen minutes after the test has started, start the listening s&atsin.
play the DVD to show the assigned chapter in part 2. After the chapter is
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finished, give them two minutes to answer the corresponding questions.
Then, go on to the next part.

"1 Ninety minutes after the test has started, collect the test sheets and answe
sheets. Be sure to count the number of the test sheets and answers sheets
to see if you collected them from all the students.

4. After the test administration, throw away the question sheets. Put the answer
sheets in an envelope that | have put in your mail box. Put the envelope in my
mail box.

5. | will score your students’ test and return their scores on EXCEL saved on a
floppy disk two weeks after | get your students’ answer sheets

6. Two weeks before the final examination, please announce the following to your
students:

"1 The content of the final examination will be almost the same as the one
given on the second week.

1 Your test score on the final examination will account 40% of your final
grade.

1 The test content covers unit 1 to unit 8.

] This is an achievement test designed to test your mastery of the material
Study the materials.

7. 1 will put the question and answer sheets in your mail box a week before the day
of the final examination. Please be sure to check if there are enough shetéts for al
your students.

8. Inthe last lesson, please administer the test following the procedure.

1 Beforehand, you need to take:

1. a DVD for the assigned textbook, Information Please. That will be
used in the listening section of the test.

2. the question and answer sheets that | have prepared and put in your
mail box.

"1 Have students be seated. Have them turn off their cell phones. Have them
take out pencils and erasers.

1 Explain the purpose of the test and procedure.

1. The purposes are:
[to estimate students’ mastery and non-mastery of the
materials.
to use students’ test score to decide 40% of their final grade.
Ito collect students’ test score as data for research, but
students’ private information will be securely kept.
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2. Students can take 90 minutes to complete the test.
3. The listening section will start 15 minutes after the test has started.

1 Distribute the answer sheets, and then the question sheets.

1 Fifteen minutes after the test has started, start the listening s&atsin.
play the DVD to show the assigned chapter in part 2. After the chapter is
finished, give them two minutes to answer the corresponding questions.
Then, go on to the next part.

"1 Ninety minutes after the test has started, collect the question sheets and
answer sheets. Be sure to count the number of the question sheets and
answers sheets to see if you collected them from all the students.

9. After the test administration, throw away the question sheets. Put the answer
sheets in an envelope that | have put in your mailbox. Put the envelope in my
mailbox.

10.1 will score your students’ test and return you their scores on EXEL spretgdshee
saved on a floppy disk in two weeks after | get your students’ answer sheets.

If you have further questions, please do call or email me. Thank you very much for
your cooperation in advance.
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APPENDIX E
READINGAND LISTENING CLASSSYLLABUS

Meeting time: Friday 2nd period

Instructor: Takaaki Kumazawgi&iR —Z£03
E-mail: takaakikumazawa@hotmail.com
Office hours: Tuesday & Friday lunch periods

Course description:

This textbook-based course is designed to provide ample opportunitieemtstto
improve listening and reading skills. Vocabulary development is alsoortant part of this
course. The other aspect of this course is that in the reading sessiolil poactice
strategies that help you understand the passages.

Specific goals:

You will be able to improve your reading skills.

You will be able to improve your listening skills.

You will be able to understand my instruction in English.

P w DN PR

You will be able to learn strategies that help you understand the passafeas
guessing, phrase reading, focusing on stressed words, inference, skistamgng,
identifying topic sentences, and paragraph reading.

5. You will be able to increase the number of vocabulary items.

Courserequirements:

1. 80% attendance

2. In-class exams at the beginning and the end of this course
3. Turnin activity sheets

Grading:
30% attendance
* Considered late after | finish taking the attendance.
* Three late comings are considered to be one absence.
40% Final Examination
* All the questions on the test are based on the content of the textbook. Study the
textbook!!!
* Two tests are given at the beginning (pre-test) and end (final efaimg class. The first
exam is NOT graded but your test score is part of your participation.grade
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30% class participation
* Turn in all the activity sheets (Do not lose them)
* If you get a high score on the tests given at the beginningeaddyou will get extra
participation grade.

Textbook:
Information, PleaseShohakusha. ¥2952

Tentative schedule:
4/13 Syllabus
4/20 Pretest
4/27 Chapter 1
5/11 Chapter 2
5/18 Chapter 3
5/25 Chapter 4
6/1 Chapter5
6/8 Chapter 7
. 6/15 Chapter 8
10. 6/22 Chapter 9
11. 6/29 Chapter 10
12. 7/6  Final Exam

© 0 N o ks wDNhPE
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APPENDIX F
SAMPLEACTIVITY SHEET

R & L Regular Lesson Plan
NAME:

1. Attendance

2. Warm up
(a) Form a group of 4 and work together to find out the meanings. Write the
meanings in the parenthesis.
(b) The following words and phrases are used to describe either high stghool li
university life. Guess what belongs to which category. Write H or U nexicto e
word or phrase.

prison ( )

want to study harder ( )

treated as equals ( )

no attendance ( )

bored ( )

felt trapped ( )

3. 1°'Listening
Watch the video, and answer the questions that the teacher reads, either A or B.
1. 2. 3.

4. 2" Listening
Watch the video again, and answer the questions that the teacher reads.

1.

3.

5. 3" Listening: Fill in the blanks in the transcript.
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APPENDIX G
HOLISTIC SCALE FOR PORTOFOLIO ASSESSMENT
(JAPANESE VERSION)
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APPENDIX H

HOLISTIC SCALE FOR PORTOFOLIO ASSESSMENT (ENGLISH

VERSION)

Score

Description
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All the handouts are turned in and all the plackerne the students are supposed to fill in
are written in detail, so the teacher can tell tteabr she participated in lessons actively.

All the handouts are turned in and almost all tlezgs where the students are supposed
to fill in are written, so the teacher can tellttha or she participated in lessons.

Some of the handouts are not turned in, but all glezes where the students are
supposed to fill in are written, so the teacher talhthat he or she participated in
lessons.

Some of the handouts are not turned in and sontkeoplaces where the students are
supposed to fill in are not written, but the teaaten tell that he or she fairly participated

in lessons.

About half of the handouts are not turned in anothesof the places where the students
are supposed to fill in are not written, but thacteer can tell that he or she fairly

participated in lessons.

About half of the handouts are not turned in anothes@f the places where the students
are supposed to fill in are not written, so theckea can tell that he or she did not
actively participate in lessons.

Many of the handouts are not turned in and not malages where the students are
supposed to fill in are written, so the teacher talhthat he or she did not actively
participate in lessons.

Many of the handouts are not turned in and not malages where the students are

supposed to fill in are written, so the teacher tedinthat he or she did not participate in
lessons at all.

Only few handouts are turned in and not many pladesre the students are supposed to
fill in are written, so the teacher can tell thatdr she did not participate in the lessons at
all.

Only few handouts are turned in and places wherestihdents are supposed to fill in are
not written, so the teacher can tell that he orditienot participate in the lessons at all.

No handouts are turned in and the student did awtcipate in the lessons at all.

No handouts are turned in and the student had atbiftie toward learning.

220



APPENDIX |
TEST SPECIFICATION FOR READING AND LISTENING
CRITERION-REFERENCED TEST

General Description

The R & L CRT is a criterion-referenced test that is designed to neeasur
students’ mastery of the class content of the Reading and Listening Reglthea
cut-points are set at sectional means in the pretest. Two forms of the CRT are
developed so that the tests can be given as a pretest and posttest. It is a 90 minute
in-class examination given on the second and last days of the class.

The class is basically textbook-based in which students are given ample
opportunities to improve listening and reading skills. Vocabulary development is als
an important part of the class. The other aspect of this class is that inding rea
session students practice strategies that help them understand the p&sdegets’
level is about intermediate.

The goals of the class are: (a) to improve students’ reading comprehension, (b)
to improve listening comprehension, (c) to understand my instruction in English, (d)
to learn strategies that help them understand the passages such ag,quessa
reading, focusing on stressed words, inference, skimming, scanning, idertiying
sentences, and paragraph reading, and (d) to increase the number of vocamdary ite

Except goals (c) and (d), the objectives that are to be tested are developed. The
objectives are as follows: Students taking this R & L regular class walbleeto (a)
comprehend the 400-word passages in the textbook with the readability of about 70 in
FRE and answer multiple-choice questions 60% correctly, (b) comprehend the 350
word dialogs spoken by native speakers of English with the readability of about 80 in
FRE and answer multiple-choice questions 60% correctly, (c) comprehend the
receptive meanings of the vocabulary words in the textbook that are categorized as
frequent and academic word lists and answer multiple-choice items 60%lgorrec

Test Design

Within each test form, there is a total of 70 items, composed of three sections
including vocabulary, listening, and reading. The multiple-choice receptmetyfee
is chosen because listening and reading are considered to be receptivia $kils
vocabulary section, students read a sentence with a target word underlined and then
choose the word that is closest in meaning from four choices. There are 29 liems.
listening section comprises four parts. Within each part, students watch a video and
answer five questions based on the passage. In total, there are 20 questions. The
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reading section has five parts. Within each part, students are required # read
passage that is taken exactly from the text; they are made to answgrdst®ns

that are supposed to measure their comprehension on the passages in the textbook.
The vocabulary section contains five linking items. One part of the listening section
appears in both the test forms, and the five items can be used as a linking item. Two
parts of the reading section are inserted for linking the two test forms.

Sample Items
(a) Listening comprehension of the passages in the textbook
Choose the best answer for the questions
Why does Joseph like university life better than high school life?
(a) busier schedule
(b) more freedom
(c) more boring teachers
(d) less studying

(b) Receptive context-dependent vocabulary knowledge
Reading: choose the closest meaning of the underlined word
University life is an unavoidablgtep into adulthood.

(a) inescapable

(b) dangerous

(c) incapable

(d) fast

(C) Reading comprehension questions
What is the main message of the passage?
(a) life
(b) university life
(c) adulthood
(d) growing up

Prompt Attributes
1. All the dialogs, vocabulary, and reading passages are adopted from the assigned
textbook.

2. Listening questions involve the following:
"1 Understand specific information
"1 Understand main ideas for each paragraph
1 Understand the overall idea of the dialogs

3. Vocabulary questions involve the following:
1 Understand the meaning of a sentence
1 Understand the receptive meaning of the target vocabulary words

4. Reading questions involve the following:
"1 Understand specific information
"1 Understand main ideas for each paragraph
1 Understand the overall idea of the passage

5. Each listening dialog is about 300-600 words in length. Native speakers of
English talk rather slowly on the topics such as college life, friends, ankttonf
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6. The vocabulary words tested on the CRTs are selected from frequent and
academic word lists.

7. The reading passages are about 300-500 words in length. The readability ranges
from 60-80. The topics include college life, friends, and conflict.

Response Attributes
1. The student listens to the dialogs and answers the items. The correct answer i
for details and for main ideas.
2. The student reads the sentences and selects the best choice that is close to the
target word.
3. The student reads the passages and answers the items. The correct ar@mwer is: f
details and for main ideas.

Test Analysis

The following analyses are utilized: (a) descriptive statistijsié€m facility, (c)
theB-index, and (d) the difference index.
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APPENDIX J
AFACETSCONTROL FILE

title = Equivalence of Test forms
output = Equivalence of forms.txt
Facets =4

gstat = yes

write = no

arrange = N

vertical = 1*,2* 3A

Models = ?,?2,?2,?,D
Positive = 1

LABELS=

1, persons

1-139 = Pre-test,,1
140-278 = Post-test,,2
*

2,ltems
1-125
*

3,0ccasions
1=Pretest
2=Posttest

*

4,subtests,A

1-6,,0
1=Vocabulary(pre)
2=Listening(pre)
3=Reading(pre)
4=\ocabulary(post)
5=Listening(post)
6=Reading(post)

Data=
1,1-45,1,1,0,0,1,1,1,1,1,1,0,1,1,1,0,1,1,0,1,1,1,0,0,1,1,1,0,,,,,11s11s1ss11ss1s
0

I
139,1-45,1,1,0,0,1,1,0,0,0,0,1,0,0,1,0,1,1,0,0,1,1,0,0,0,0,0,1,,,,1110sss000000011

140.1-452.4. " 001,0,001,1,1,0,0,011,1,01000001.1.1

|

2781-4524. . 1011101010111110101,000011
1,46-80,1,2.00000001011110111111, ...

|

139.46-80,1,2,0,1,1,0.0.1,1,0,1,0,.0,0.1,1,2,0,1.1.0.0, ...,
140.46-80.2.5. ... 1110000010001.1.0.0.0.1.1.0

|

278.46-80.25.........101101,1,0001100111111
1,81-1251,3.0111111.1.1.1.01.,0,0,0,00.0,0,0,0.0.0.0.0. 11
139,81-1251,3,1,1,1,1,1,0,1,1,1,1.0.1.1.0,1,1,1,0,0,0,1,1,0,0, 1.,
278.81-125.2.6,.........0.1,0,0011101,071,71,71,1,1,0,0,1,0,1,0,1,1,0
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