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Perface

With the fast development of the measurement theory and computer technology, the
development and application of computer adaptive language test system(CALT) has been
the hot spot of language testing of both domestic and abroad research field. Compaied with
traditional paper—and—pencil language test(PPLT) and ordinary computer—based language
test(CBLT), CALT has many advantages, such as more user—friendly, more accurate, more
flexible in ways of presenting test items, more convenient in ways of administrating test
and scoring, and more efficient.

The purposes of this study were to: 1) design a computerized adaptive language test
(CALT) to assess grammar and vocabulary proficiency in English using mixed—format with
dichotomous and polytomous item response theory (IRT) models, and 2) to investigate the
validity of the CALT under the assessment use argument (AUA) framework.

In the process of item bank construction, data of all English majors in China who
took part in the TEM 4 from 1997 to 2007 were thoroughly analyzed with Bilog 2.0, AMOS
7.0 and SPSS 20.0 software. The responses were used for item calibration and differential
item functioning (DIF) detection. Research methods include: 1) exploratory factor analysis
(EFA) with SPSS 20.0, confirmatory factor analysis (CFA) with AMOS 7.0, to examine the
uni—dimensionality assumption; 2) examine the local dependent assumption with Bilog
2.0; 3) use 2PLM to examine dichotomous items and use GRM and GPCM to examine
polytomous items with Bilog 2.0; 4) DIF test with Bilog 2.0 and SIBTEST.

For the second research objective, there are three procedures: CALT design,
simulation, processing and validation. In the design of CALT, arrange the sequence of
cloze, grammar choice and vocabulary choice; use maximum information(MI) method
to select items, and consider content balance and exposure control; use expected a
posteriori(EAP) to estimate ability; use a combination of variable-length stopping rule
and fixed—length stopping rule. In the simulation of CALT, the Firestar and R software are

employed. In the processing and validation of CALT, analyses include: 1) T test of SPSS



20.0 and CFA of AMOS 7.0; 2) SEM of AMOS 7.0 to examine the computer familiarity,
TEM 4 results and CALT results; 3) analyses of models above with AMOS 7.0.

This study has investigated the procedures used to develop a CALT designed to
assess grammar and vocabulary proficiency in English with mixed—format, and examined
the validity issues of the CALT within Bachman and Palmer’ s (2010) AUA framework.
Major findings of the study are summarized as follows, in order of the three stages, namely,
item pool construction, overall CALT design, and CALT validation.

Theoretically, the present study, for the first time in the literature, fully investigates
the construct validity of a CALT. Construct validity of CALTs has not been fully
investigated before, possibly due to the fact that no consensus has been reached as to what
the CALTs measure.

Practically. the present study provides insight into the specific procedures that need
to be followed in the development of CALTs and points out a few key issues, such as DIF
detection, that were ignored in previous CALT development research. The trend of using
computerized language tests in large—scale language assessment in the world, combined
with the power of CALTSs in discriminating test takers in an effective way, makes this a
critical area of study from a practical standpoint.

There are limitations in this study, which I hope could inspire other researchers
in future study. For instance, the possibility of applying one of the multi-dimensional
IRT models in item calibration could be further explored; more flexible tow—tier full—-
information item factor analysis model to calibrate the grammar and vocabulary sections
simultaneously could be applied; future studies should also attempt to incorporate other
variables as mediating factors of the influence of computer familiarity on test takers’

performance in the CALT, etc.
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Chapter 1 Introduction "“

Chapter 1 Introduction

CALT is the most sought direction in the development of modern assessment
and the research emphasis in educational-purposed measurement. This chapter
demonstrates the background of this study starting from the paper-and-pencil based
language test (PPLT) to the computer-adaptive language test (CALT), and then formats
the basic research question, research orientation, and research content. The research
methodology and research implications are also briefed in this chapter. At last, there is

the organization of this study.

1.1 Research Background

During our past school years, we have all experienced countless tests, through
which schools examine the teaching quality and 'rteai‘hmg_xcsults to know the extent of
students’ mastering of knowledge, consolidate studerits” iéﬁming, and then improve
their teaching quality. Therefore, testing is an indispenséb}e‘ comipénent of the school
teaching. The traditional PPLT is the most familiar and lo‘ng?te(rf;g‘fdrm, in which
teachers should develop test paper, print test paper, send out the paper, bo’llerct the
paper, score the paper and give feedback to the paper, which, apparentiy."is. a-1tong and
complicated process and not suitable for the modern instruction. In addition, dUef’tm_ftfre‘
same test paper and test cheating, the traditional PPLT has been questioned to 'some %
extent of their objectiveness. Therefore, there are several necessary questions, such
as what test forms should be adopted and how to improve the quality and efficiency,
needed to be concerned by all the educationists.

With the development of test theory and technology, the validity and reliability
have been greatly improved. There is CBLT and CALT implemented during the

process of teaching and testing. After the implementation of computer science into
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the education and testing, many CBLT systems have come into use, such as diploma
test, assessment test, certificate test. On the one hand, however, computer is used
just as a medium to display, transfer, and store the test content and answers in such
CBLT system, which doesn’ t really exert computer’s full function in information
management; on the other hand, in the construct of the test, test items are exactly
the same but with different sequences, and all these items, to every student, are only
useful for some of them, which can truly test students’ ability while others are either
too difficult or too easy, just like the traditional PPLT. For those with lower ability, the
difficult items can barely be answered, which could definitely affect their mood in doing
the test and hence the result of their true ability; meanwhile, for those with the higher
ability, the easy items can almost be useless, which just occupy the content and waste
a considerable amount of time of the test takers. Either way, such CBLT fails to assess
the true ability of the test takers to some extent. Therefore, there is another problem for
the researchers to wonder, which is how to efficiently and accurately test the true ability
of the test takers.

Initiated in the 1980s, CALT, which was once termed as “the new world in
testing” , could efficiently and accurately assess the true ability of test takers. The
assessment of test takers’ ability doesn’ t rely on the items, and the parameter of the
test items doesn’ t rely on the test takers in the CALT. In other words, despite using
totally different test items, CALT can also assess the ability of test takers, compare the
results of test takers, and finally define the discrepancy of the test takers.

The computer is not just a medium in CALT but a “decision maker” in that it
should actively determine to select the corresponding items with good test variety and
functionality by assessing the ability of test takers in the test. Put it another way, when
assessing test takers with high ability, it selects items with higher difficulty; when
assessing those with low ability, it displays items with lower difficulty. The CALT
system is not a fixed test but an active and adaptive test, which can adjust the difficulty
and test content in accordance with the ability of test takers and assess the true ability
of the test takers by using the least number of test items. '

Therefore, CALT is now deemed as the most efficient and accurate form of test
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and becoming increasingly popular for four major reasons:

1) CALT could save as much as 50% of testing time; 2) with different test items,
CALT could greatly reduce the odds of test cheating; 3)CALT has a higher accuracy
of ability estimation;4) comparing the test takers’ ability in the same scale in CALT
would enhance the validity and reliability.

Previous empirical studies concerning CALT in the field of language assessment
have mainly focused on its design and validation. In terms of design, the majority of
CALTs have been developed to assess grammar and vocabulary, only with a handful
being devoted to the assessment of grammar, probably due to the complexity involved
in adding a speech component to the CALT development process. In addition,
most CALT design studies have mainly focused on the introduction of item pool
development, which is the prerequisite of the adaptive algorithms in CALT (Flaughter,
2000). However, the majority of CALT design studies are still limited in terms of item
bank development in the following four aspects.

The first part of this study, therefore, is to develop an item bank for CALTs are
stand-alone items where one passage is followed by one item (e.g., Brown & Iwashita,
1996; Madsen, 1991; Stevenson & Gross, 1991; Young, et al., 1996; Linacre, 1999;
Luecht, 1999; Sumbling, 2007; Nogami, 2010), though the most widely used testing
format in real language tests is testlets where a set of items are based on the same
passage, especially in grammar and vocabulary tests.

Second, most of the item banks consist of items measuring different aspects of
language proficiency such as reading, vocabulary and grammar, but little attention has
been given to how different components in the item pool might have influenced the uni-
dimensional construct measured by the test.

Third, there is too much reliance placed on Rasch modeling (e.g., Stevenson &
Gross, 1991; Brown & Iwashita, 1996; Young, et al., 1996; Dunkel, 1999; Sumbling,
2007), with very few attempts made to explore the possibility of selecting the best
model based on model-data fit to conduct item parameter estimation.

Fourth, none of the previous CALT researches has addressed the issue of DIF in

item pool construction, even though the occurrence of DIF poses a great threat to the



