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CHAPTER 1

INTRODUCTION

Background of the study

The Office of the Higher Education Commission of Thailand (formerly known
as the Ministry of University Affairs) has launched a National English Curriculum
(Foundation English T and IT) of tertiary educational level comprising two goals and
seven standards as the guideline that every university offering English language
courses must follow. The two goals were established to promote communicative
skills among the students and the seven standards are criteria of what students should
know and be able to do as a result of instruction (Outline of Standardized National
English Curriculum at the Tertiary Level Report; unpublished). These standards can
be set as main criteria to measure the students’ English language abilities at the end of
the instruction. In other words, teachers can establish standardized tests from these
seven standards. Aiken (1998) stated that scores obtained from the achievement test
cannot only be used in assigning grades but can also promote those students who did
well to higher level courses. Less able students can also gain benefits from the
achievement scores. The scores, can identify their weaknesses and strengths which
can lead to improvement and development in those areas. In other words, the
achievement test can be used as a summative evaluation as well as an ongoing
formative evaluation. Once every university in Thailand follows these national
guidelines, it is possible that the country will need to administer a national

achievement test of Foundation English. For high stake test situations, multiple forms



of the tests can and must be created. Together with conventional paper-and-pencil
tests, computer-based forms could be promising.

In conjunction with the attempt to standardize the English curriculum
throughout the nation, some universities have already begun establishing and offering
online English courses similar to those offered in the main campuses to their
provincial campuses around the country. In addition, electronic-learning (E-learning)
has also provided opportunities for students to do extracurricular activities and
supplements to regular classes at their convenience. The advanced features of
computers and software allow teachers to create multimedia and interactive virtual
classrooms that can enhance all four language skills and aspects of foreign language
learning. Nowadays with the emerging cooperation between technology and teaching,
the students are encouraged to learn autonomously and make use of electronic sources
of information as much as possible while teachers become facilitators. This means
that not only are students expected to have the necessary computer and English
language skills to enhance their learning in the educational context, but also that
external stakeholders such as parents and the business and industrial sectors expect
them to possess operating and technical skills as well (Wongboonsin et al, 2003 cited
in Prapphal, 2003). Panitchapakdi (1998 cited in Prapphal, 2003) affirmed that a
workforce with technical capabilities will be highly needed. Those who are equipped
with technical abilities will survive the strong competitiveness in the labor market.
Because the learning mode is changing and becoming more demanding and the
modern world is becoming more competitive, testing and assessing should be in tune

with these changes.



The use of technology in the language classroom has been proved to be
successful as a number of research studies have demonstrated. In the field of
language assessment, the computer has also become a potential and effective tool in
language testing. The use of computers in language testing started in 1935 when the
IBM model 805 was developed to score objective tests and multiple-choice items
(Fulcher, 2000). Chalhoub-Deville (2001) stated that language testers were
familiarized with the use of technology about two decades ago with the emergence of
the Language Testing Research Colloquium (LTRC) in 1985. At present, the
availability of computers with advanced features and authoring software has been
exploited to properly suit testing situations. From simple scoring machines,
computers have now been adapted to administer advanced and high stakes tests such
as adaptive tests, college admission tests, and online-placement tests. For example,
the Test of English as a Foreign Language (TOEFL), a dominant proficiency test
offered by the Educational Testing Service (ETS), the Computer-Adaptive Testing of
Listening and Reading Comprehension of the Brigham Young University (Madsen,
1991), the Computerized Oral Proficiency Instrument (COPI) (Kenyon and
Malabonga, 2001), the Web-based Language Assessment. System (WebLAS) at
UCLA (Bachman, 2003), and the IntelliMetric Automated Essay Scoring System
(Edelblut, 2003) were studied during development to see how effective they are in
assessing language abilities.

Technology, especially the computer, has assisted test developers in many
ways. Burnstein, Frase, Ginther and Grant (1996) have provided a list of areas in
which the computer and software have been used for language testing. The computer

is used in test design, test construction, item trial, actual test item delivery, item



management, and score reporting. Brown (1997) also pointed out current and
advanced uses of the computer in creating an item bank. By using commercially
available computer programs, test developers can create, pilot, analyze, store, manage,
and select test items that, later on, create multiple test forms. Hence, computers and
the Internet are now powerful tools for testing and there is room for research in the

use of this high technology in language assessment.

Statement of the problem

Researchers in reading have defined reading in many different ways. Urquhart
and Weir (1998) admitted that they had difficulty in defining reading. However, after
having reviewed definitions given by various researchers in reading, they defined
reading as “the process of receiving and interpreting information encoded in language
form via print.” Bernhardt (1999) viewed reading as “the extraction and construction
of a message from a written text.” These two definitions suggest that reading
involves cognitive processes which take place in the readers’ minds. Grabe (2000)
defined reading in terms of a process accompanied by several essential features.
These definitions of reading are based on studies and empirical research in the first
language (L1). However, they can be used to explain reading in a second language
(SL) or a foreign language (FL) (Grabe, 2000).

Reading in SL or FL is distinct from reading in the first language in that it
involves constraints and other factors (Grabe, 2000). Bernhardt (1999) has suggested
that in order to achieve understanding of the target language the readers need to be
competent in their first language, have intention and motivation to read, and possess

certain knowledge of that target language.  Alderson (2000a) has also provided



factors or variables that can affect reading ability in SL and FL. The variables can be
divided into two main categories—treader factors and text factors. Among the text
variables, the medium of text presentation also plays a significant role in the reading
process.

In language testing, there are additional factors that can influence the test-
taking process and test performance. These factors, which are test method facets,
personal attributes (of the test takers), communicative language abilities, and random
factors, are unobservable but exist and can affect test performance as well as distort
the true ability that the test 1s aimed to measure. Included in the test method facets are
“familiarity of the place and equipment” and facets of the input (e.g. format of the
input and mode of presentation) (Bachman, 1990:118).

Although the use of computers in language testing and the number of studies
in this area is increasing, there are several concerns over this mode of test
presentation. Fulcher (2000) pointed out important concerns about computer-based
tests. Validity is the central concern in language testing (Fulcher, 2000; Green, 1988).
Computerized tests are designed to measure the same constructs of certain abilities as
conventional tests (i.e. paper-and-pencil tests). Hence, the two forms—computerized
and conventional tests—should be equivalent. In addition to the aforementioned
factors affecting test performance and the test scores, other variables such as test
takers’ familiarity with computers, their affect and attitudes towards technology and
other personal attributes can affect performance on computerized tests (Fulcher, 2000;
Bachman, 2000).

Research studies that were conducted elsewhere to compare subjects’

performances on two modes of testing (i.e. computer and paper-and-pencil) reveal



two important findings. One is that, in some contexts, the subjects performed better
on the computerized tests while in other situations they excelled in the paper-and-
pencil tests. It seems that there are no conclusive results whether either mode of test
presentation can facilitate test takers when taking tests. In addition to studying
comparability of the two tests delivered via the two modes of testing, those
researchers also investigated the subjects’ preferences towards the two modes. The
results from these studies revealed a positive tendency toward taking computerized
tests even though, in some studies, the subjects reported they were more familiar with
the paper-and-pencil counterpart.

In the Thai educational context, in which the English language is a foreign
language taught widely in schools and institutions, language assessment, particularly
in the use of computers in language testing has not yet been fully explored. Two
studies were conducted to investigate interfaces such as the effects on reading of
different font sizes and background colors on the screen (e.g. Gomontean, 1997 and
Tetewornan, 1995). However, there is no study which compares the two modes of
testing (paper-and-pencil and computer) in investigating English reading achievement

of Thai students:.

Purposes of the study

Therefore, this study aims to compare the test performances of Thai university
students using a computer-based reading comprehension test of English and a
conventional one. In addition, it compares students’ attitudes towards the two modes

of testing: the computerized and the conventional tests.



Research questions

In order to achieve the above purposes, two research questions were
constructed:

1. To what extent can the computer-based reading comprehension test of
English measure the reading skills of first year university students?

2. What are the students’ attitudes towards the computer-based and

conventional reading comprehension tests of English?

Statement of hypotheses

1. There is no significant difference between the mean score of the
conventional reading comprehension test of English and that of the computer-based

reading comprehension test. In other words, the mean score from the computer-based

test of English is the same as that on the conventional test. (ycomputer,based test score =

X paper-pencil test score)

2. The mean score of the attitudes towards the computer-based test is

higher than that of the conventional test. ( X computer-based test attitude > X paper-pencil test attitude)

Variables

The independent variable in this study is the two modes of testing (computer
and conventional modes) while the dependent variables are as follows:
1. Scores from the conventional reading comprehension test of English

2. Scores from the computer-based reading comprehension test of English



3. Scale scores from the questionnaire on attitudes of the students towards
the computer-based and the conventional reading comprehension tests

of English

Scope of the study

In general, this study aimed to study the use of the computer in English
language testing at the tertiary level. Concerning the feasibility and validity issues,
certain aspects of the study were delimited. Regarding constraints from the subjects
participating in the investigation, the focus group of this study was first year
university students from the Faculty of Humanities at Chiang Mai University (CMU).
Specifically, first year university students who were studying the compulsory
Foundation English (FE) courses were selected. The participants’ comprehension of
passages in the English language was measured through conventional and computer-
based tests. The tests were the Reading Comprehension Test of English (RCTE) and
the other instrument was an attitude questionnaire. The researcher developed the two
instruments.

Even though two different modes of test presentation were used, the tests were
developed based on the same reading constructs and test specifications and were not
adaptive tests. The reading passages were determined for their reading ability levels
and examined for content appropriateness by three specialists. Following each
passage were four-option multiple-choice test items. The tests delivered by the two
modes of test presentation underwent analyses in order to establish their equivalence.

In the test development stage, the students’ variables related to reading

proficiency, such as schema and familiarity with the topics and technology were not



assessed despite the fact that they might affect the students’ performance. Even
though the participants’ familiarity and experiences with the computer were not the
main issues in this study, these factors were controlled and minimized in the
computer-based test design. The tests were administered at CMU, where the subjects
of the study were studying, in order to reduce the environmental and equipment
effects on the test performance. The conventional test was administered in a
classroom arranged as a testing situation and the computer-based test was held in a
computer lab. The two rooms were located in the same building.

In short, this study investigated test performances of a group of first year
university students from the Faculty of Humanities at CMU on English reading
comprehension tests using two modes of testing and examined their attitudes towards
the two modes. The instruments were developed by the researcher and the study was
carried out at the Faculty of Humanities at CMU. Therefore, results of this study

cannot be generalized to other situations.

Limitations of the study

The limitations of this study are in several areas: the test development, the
sample selection, and the samples’ familiarity with-the computer.

The development of the Reading Comprehension Test of English (RCTE) is
one of the limitations of this study and its use needs to be treated with caution. In the
test development, the reading passages used in the test were selected based on the
themes of Foundation English II (FE II) offered to first year university students at the
Chulalongkorn University Language Institute (CULI). The reading skills measured

were a combination of those specified in the test specifications of FE II and partly
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from the models of reading in a second/foreign language. Therefore, it cannot be
treated as a proficiency test but more or less as an achievement test. The aim of the
test is to measure the reading abilities of the students in comprehending English texts
of various topics. In addition, the test does not aim to measure how much the students
who take FE II have learned in their class as a result of instruction. Because of this, it
can be said that the RCTE was developed according to theory-based construct
definitions (Bachman and Palmer, 1996: 117-120) specifically designed for this study.
The test scores gained from these tests can only be interpreted as how well the
students are capable of reading in the English language.

The sample selection also creates certain limitations for the study. The
samples were not randomly selected. The population was limited to first year students
from the Faculty of Humanities who were studying the Foundation English courses at
CMU at the time of the study. They were purposefully selected from intact groups.
In addition, not all students in those contact groups participated. They can thus be
viewed as volunteer groups. In addition, they were not assigned to control and non-
control groups as in the experimental method, so they can be viewed as a self-
controlled group. Therefore, the results of the study might not be generalizable to a
larger and more heterogeneous population.

Aside from the sample selection, certain characteristics of the sample may also
contribute some effects on the results of the study. To categorize the English
language proficiency levels of the participants, their English test scores from the
Entrance Examination were collected. Because the researcher was unable to retrieve
the students’ actual official scores, self-reported scores, which might not be

completely accurate, were collected. The categorization of the subjects into three
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levels of English proficiency solely according to the English test scores from the
Entrance Exam may not be appropriate in examining their reading proficiency levels
since the scores did not report their reading ability in particular. In other words, the
proficiency levels of the subjects reported in this study might not be concise.

The last limitation of the study is associated with the samples’ familiarity with
the computer. The subjects’ familiarity with the computer is an important factor in
doing the computer-based test. Technology anxiety can create cognitive workload
(Noyes et al, 2004) and hinder the students’ ability to do well on the test. As a result,
the true test scores and true abilities being measured can be contaminated and
inaccurate. The familiarity with the computer among the students participating in this
study was not fully investigated prior to the RCTE administration. Therefore, the
interpretations of the scores from the tests in this study should be treated with caution.

In short, even though the RCTE was written to measure reading
comprehension skills, the schema, or the background knowledge, was not controlled
in this study. The interpretation of the scores needs to be done with caution.
Moreover, the selection of the samples to participate in the study creates certain
limitations. The subjects of the study were purposefully selected from a limited
population group. Thus, the results from this study might not be generalized to a
larger and more heterogeneous population. The last limitation of this study concerns
the subjects’ familiarity with the computer. This characteristic of the subjects was not
thoroughly investigated, although the subjects of the study revealed that they were
able to operate the computer well in terms of basic programs such as using a word

processor in typing reports and surfing the internet using web browsers (Internet
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Explorer or Netscape). The possibility remains, though, that the subjects might not be

familiar with computerized tests. As a result, the test scores could be distorted.

Definitions of terms

The following are operational definitions of terms that are used in this research
report.

English reading achievement

English reading achievement was measured from the Reading Comprehension
Test of English (RCTE). The Reading Comprehension Test of English is constructed
to measure reading comprehension skills in the English language. It is based on
constructs and theories of reading in a second or foreign language proposed by
reading experts such as Munby (1978) and Grabe (2000). The reading comprehension
test is composed of four reading passages on topics related to technology and
alternative therapies. The passages are examined for readability levels using the
Flesch Readability formula available in Microsoft Word Processor. Each passage is
followed by multiple-choice test items. In addition to the reading comprehension
part, there are vocabulary test items to measure the students’ ability to guess word
meaning from the given context. Each test item is.composed of four options. Each
correct answer is worth one point. The scores from each mode are accumulated and
analyzed separately and the results are used to test the hypothesis. (See Chapter III

for the complete development of the RCTE.)
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Modes of testing
“Modes of testing” in this study refers to the methods that are used to deliver

and administer the reading comprehension tests of English. The modes of testing are

the conventional (paper-and-pencil) and the computer modes.

Conventional test
“The conventional test” refers to the test that is printed on paper. The RCTE,

29 ¢

for example, is in booklet form. In the term “paper-and-pencil test,” “paper-pencil,”
and “paper-based” are used interchangeably in this report. The subjects answer test
items by choosing their desired option for that item on an answer sheet provided.

Computer-based test

“The computer-based test” refers to a version of the RCTE that is installed in a
computer program specially designed for this study. The test is delivered in the same
linear fashion as the conventional test. In other words, the computer-based test is not
an adaptive type. The test appears on a computer screen. The participants respond to
the test by using a mouse. In the reading comprehension section, a reading passage
appears on one side of the screen and a test item appears on the other side. There is a
scrolling bar to allow the students to scroll up and down while reading the passage.
The reading passage remains till the last test item for that passage is selected. One
test item appears at a time. The students click an option they decide on and navigate
to the previous or next test items using the navigator icons provided. The students are
allowed to move back and forth and change their answers in the same way as in the

conventional test. Once the students finish, the program calculates the score and

presents the test score report.
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Attitudes towards testing using the computer and conventional modes

“The attitudes™ in this study refers to favorable or unfavorable opinions on the
two modes of test presentation. The attitudes of the students towards the test using
the conventional and the computer modes are measured from the questionnaire using
a five-point Likert’s scale. The scale of one represents the least positive attitude
while the scale of five represents the most positive one. The scores are accumulated

and analyzed statistically for, for example, frequency, mean scores, and correlations.

Significance of the study

The results from this study are beneficial to education in many ways. In terms
of test development, a computer-based reading comprehension test of English has not
been constructed at the university level in Thailand. Together with the results
concerning the students’ attitudes towards the computer-delivered test, the results of
the study can provide teachers with some considerations about the implementation of
computer-based tests. Besides, teachers or lecturers especially those in large
institutions and those who are involved in developing in-house tests and researchers
should be aware of the standardization processes in test development and test
administration, especially the variation of forms of a test and modes of test
presentation.

If this study reveals the results as hypothesized, it can be inferred that the two
tests are equivalent and computers can be used to deliver tests with minimal effects on
test performance. The methods of test presentation, especially the computer, may not
have any impact on test performance. Then, the computer-based version can be

further developed and used interchangeably with the conventional one. By doing this,
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test developers and students can gain quite a number of benefits. For the test
developers, new test items can be added in the program and tried out with the existing
ones. This means they do not have to spend time and resources developing an entire
new set of tests. In addition, the test writer can develop an item pool. Also, it takes
less time to administer and do the computer-based test. The students can arrange the
test time and date to suit their convenience. This can reduce the cost of administering
a test and the budget for printing out test booklets.

Moreover, computer-based tests can be generated and further developed to be
more advanced and efficient adaptive tests that can be administered as high stakes
tests to a large number of examinees. In addition, the results of this study may
provide some details or answers concerning controversies about the effects of the use
of technology in language testing particularly in the context of English as a second or
foreign language.

Apart from providing benefits in the educational setting, stakeholders in the
private sector, companies, and employers can also gain benefits from this study. In
the present competitive business world computer skills and foreign language
competence are required. = Stakeholders. can use computers to measure language
abilities as well as necessary computer skills in selecting or recruiting new staff.

However, there is a possibility that the findings may not be as hypothesized.
If the test result on the paper-and-pencil test outdoes that on the computer-based one
and if the students show negative attitudes towards the use of computers in language
testing, the results of this study might yield some insights about the use of technology

in language testing.
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In short, the results of this study will assist educators in introducing computers
to the assessment processes and language instruction. The business and industrial
sectors can also employ the results of this study to develop tools for measuring and
evaluating their workforce. Moreover, the findings of this study can give information
about the use of computers in language testing particularly in testing reading

comprehension in Thailand.

Summary

Chapter I begins with a brief background of the national Foundation English
(FE) courses at the university level and an overview of the use of technology,
especially the computer, in language testing. The issues to be investigated in this
study are then stated. Included in the chapter are the purposes, research questions,
hypotheses, variables related in the study, scope and limitations of the study,

definitions of terms, and the significance of the study.



CHAPTER 11

REVIEW OF RELATED LITERATURE

This chapter reviews studies on models of reading and reading
comprehension, applications of computers in language testing, and modes of testing.
The chapter ends with a review of studies and research related to comparing

conventional and computerized tests.

Reading models

Models of reading are an attempt to explain what is happening while a person
is reading. In other words, models of reading concentrate on the process of reading.
These models aim to clarify how a reader comprehends a text being read. Elements or
components of these processes are reviewed and used to establish grounds for
assessing reading, particularly in a foreign language. The models of reading can be
categorized into three major groups: bottom-up or text-driven models, top-down or
reader-driven models, and interactive models. The three models are described below.

1. Bottom-up models

The major figures in developing these models are Gough (1972), LaBerge and
Samuels (1974), and Carver. (1977) (Barnett, 1989). These models describe the
reading process as sequential activities progressing from lower-level to higher-level
cognitive stages. The lower-level stages are in the order of linguistic development
starting from the smallest units: letters, words, phonological systems, phonemic
representations, syntactic rules and semantic systems. These stages are activated to

comprehend a sentence (Rayner and Pollatsek, 1989). The process involves decoding
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and the reader is seen as a “passive decoder” (Barnett, 1989; Alderson, 2000a).
However, these decoding processes take place automatically and quickly (LaBerge
and Samuels, 1974 cited in Barnett, 1989; Rayner and Pollatsek, 1989).

These models give priority to the text and its characteristics being read and the
reader is to decode meaning from the text. The reader’s skills and linguistic
knowledge, namely graphemes, phonemic knowledge, syntactic knowledge, and
semantic knowledge contribute to comprehension. Hence, the bottom-up models
emphasize comprehension at the word and sentence level (Wallace, 2001).

2. Top-down models

These models of reading emphasize the reader’s variables which play
significant roles in the reading process and comprehension. The proponents of these
models are Goodman (1968) and Smith (1982) (Barnett, 1989). Goodman (1967 cited
in Barnett, 1989; Rayner and Pollatsek, 1989) explained the reading process as a
“psycholinguistic guessing game” in which the reader possesses certain world
knowledge and contextual knowledge which allow the reader to form some
hypotheses about the text to be read. The reader then relates the knowledge or
hypotheses to.the information extracted from the materials being read. In other
words, the reader scans the text and selects information using his or her prior
knowledge of the language, strategies, and cognitive styles. He or she then forms an
integrated “image” from the knowledge he/she brought to and the information from
the text, partly to confirm and partly to make further predictions (Goodman, 1967
cited in Urquhart and Weir, 1998).  Moreover, Goodman (1968 cited in Barnett,
1989) stated that while reading the reader makes use of his/her knowledge of syntax

and semantics rather than depending on the print and phonic system of the text.
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Rayner and Pollatsek (1989) observed that these processes happen in a cyclical
fashion. Barnett (1989) summarized that, under Goodman’s view on reading, the
processes involved while reading are predicting, sampling, confirming and correcting.

Alderson (2000a: 17) suggested that these models of reading could also be
called ‘“schema-theoretic models” since the models emphasize the roles of the
knowledge that the reader brings to comprehend the text. He also noted that “they are
based upon schema theory, which accounts for the acquisition of knowledge and the
interpretation of text through the activation of schemata: networks of information
stored in the brain which act as filters for incoming information.”

Urquhart and Weir (1998) suggested the term “reader-driven” to describe
these reading processes since the reader applies his/her knowledge together with
information from the text in order to comprehend the message. The readers can thus
be viewed as active readers since they use their knowledge to interact with the
information encoded in the text (Wallace, 2001).

3. Interactive models

Grabe (1988:59) stated that “interactive models of reading assume that skills
at all levels are interactively available to process and. interpret the text.” The
interactive process of reading should not be viewed as interaction between the reader
and the text being read. Barnett (1989) briefly summarized that the interactive models
view the reading process as one in which “high-level processing stages influence
lower-level stages” and elements of the texts being read are major components in
comprehension.

The major figures in developing these models are Rumelhart (1977),

Stanovich (1980), Rumelhart and McClelland (1986), and Just and Carpenter (1980).
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Rumelhart (1977 cited in Barnett, 1989) hypothesized that the reader makes use of
his/her knowledge of syntactic, semantic, lexical, and orthographic knowledge rather
than relying mainly on perception of the print. The reader stores words that have
similar meanings or related uses and then links them into other larger propositions.
The process of reading starts from seeing words which are then stored or memorized.
This process is called “visual information store”. What happens in this process is that
features of the words are extracted and these patterns are synthesized by using prior
knowledge (i.e. knowledge about spelling, patterns, syntax, vocabulary, semantics,
and context). From this integration, the reader interprets the text and achieves
understanding. However, the stages of the process can be random and varied
depending on the context of the text and the availability of information sources.
Rumelhart thus summarized that “all of the various sources of knowledge, both
sensory and nonsensory, come together at one place and the reading process is the
product of the simultaneous joint application of all knowledge sources” (Barnett
1989: 23).

Stanovich (1980 cited in Barnett, 1989: 26-27) proposed a model as an
extension of Rumelhart’s. model called. the “interactive-compensatory model”.
Referring back to the bottom-up and the top-down models, in the bottom-up models,
the readers rely mainly on the lower level processes. According to the top-down
models, the readers rely on the higher level processes. With the interactive-
compensatory model the readers might make use of other strategies or other
“knowledge sources” to overcome the difficulties in reading regardless of the order of
the levels of the processes. For example, less able readers may use syntactic or

semantic knowledge to compensate for the lack of lexicon knowledge while



21

competent readers may apply reading skills in first language instead of linguistic
knowledge of the target language. Similar to Stanovich’s model, Rumelhart and
McClelland et al. (1986 cited in Barnett, 1989) offered their model called Parallel
Distributed Processing (PDP). This model presupposed that every source exists in the
mind and they all interact with each other in such a way that the more effective
processes contribute information to one another in the process.

Grabe (1988: 56-70) claimed that the interactive models of reading have
apparently been well accepted in the context of English as a second or foreign
language (ESL/EFL) because they give importance to both higher-level and lower-
level processing abilities in the reading process. In addition, high and low ability
EFL/ESL readers are believed to be able to compensate for reading skills that they are
not good at in order to overcome difficulties while reading. However, ESL/EFL
readers need to possess a wide range of vocabulary and accessibility to those words.

The aforementioned models of reading explain the development of research
and models about processes of reading in general without putting emphasis on how
the reader of one language reads in another language. In addition, knowledge of
target language also plays a crucial role. The knowledge of the language is linguistic
knowledge of that language starting from low-level knowledge to high-level
knowledge. The bottom-up and the top-down models appear to explain ways or style
readers approach a text. Some readers may approach the text by concentrating on
individual words to form meaning. Some readers may concentrate on understanding
the meaning of the text and pay less attention to minor components of the target
language. The interactive models describe the process of reading and give importance

to all knowledge of the target language. In the process according to the interactive
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models, every source of knowledge of the language interacts with every other. It
doesn’t mean that the readers are very competent in that target language. It means
every source of knowledge contributes its knowledge to the process to help the
readers reach understanding or meaning. From all three major models, it can be
summarized that the way the readers approach the text depends on the strengths of
their knowledge of the target language. The following section presents similarities
and differences between reading in the first language and reading in the second or

foreign language.

Reading in the first (L. 1) and the second/foreign language (SL/FL)

1. Processes of reading in L1 and the SL/FL

Barnett (1989) explained that the process of reading in a second/foreign
language (SL/FL) could be categorized as the same process described in the
interactive models for first language reading. In addition, knowledge about the
language and knowledge about the world that the reader possesses interact with the
information from the text being read in order to arrive at meaning.

Reading in" SL/FL ' concerns: the reader’s variables that contribute to the
reading process and the result of reading is comprehension. Reading in SL/FL can be
regarded as a reader-based process. The variables or factors of the reader that
interplay in the reading process are “purposes, cognitive skills, language proficiency,
strategies, background knowledge and schemata” rather than the variables from the
text such as “graphic, syntactic, and semantic features” (Barnett, 1989: 36; Bernhardt,

1984; Carrell, 1998: 103). To explain the reading process in SL/FL, two existing
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models have been proposed, namely Coady’s psycholinguistic model (1979) and
Bernhardt’s (1991) constructivist model.
1.1 Coady’s psycholinguistic model
Coady (cited in Barnett, 1989: 39-40) believed that the result of the reading
process is comprehension, which is achieved “from the interaction of conceptual
abilities, background knowledge, and process strategies.” His proposed process
strategies included:
e Phoneme-grapheme correspondences
e Grapheme-morpheme correspondences
e Syllable-morpheme information
e Syntactic information
e Lexical meaning and contextual meaning
e Cognitive strategies

Affective mobilizers

In this model, less able SL readers make use of “concrete process strategies”
while more able SL readers rely on more complex process strategies such as syntactic
and semantic ones and sample the text to affirm the prediction that they create about
the text being read. The reader may use different strategies when approaching
different kinds of text and s/he can use several strategies simultaneously and switch to
other strategies when the ones being used cannot lead her/him to comprehension.

1.2 Bernhardt’s constructivist model (1991)

The reading process in this model is said to be an interaction between “text-
based” and “extratext-based” components. The text-based elements are “word-

recognition, phonemic/graphemic decoding, and syntactic feature recognition. The
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extratext-based components are intratextual perceptions, prior knowledge, and
metacognition” (Barnett, 1989: 47-48). Those elements actively interact with one
another while the reader reads a particular text.

As mentioned earlier, SL/FL readers are believed to activate not only
knowledge of the language and its linguistic properties within the texts they read but
also their world knowledge or schema to help them achieve comprehension.

1.3 Second/Foreign language reading and schema theory

Schemata are simply defined as “a reader’s existing concepts about the world”
(Anderson and Pearson, 1984: 255 cited in Barnett, 1989: 42). Rumelhart (1977 cited
in Barnett, 1989: 43) explained that the extent to which the schemata will be used or
activated depends on the amount of information in the text. In addition, the reader
may use more than one schema to approach the text. Each individual reader may use
schemata differently. There are two types of schemata: content schemata, or
background knowledge, and formal schemata, or knowledge about text structure or
rhetorical organization. In addition, schemata are related to culture as well (Barnett,
1989: 43).

Research cited in Barnett (1989: 53-56) agreed that processes of reading in the
first and in second language are very similar. To comprehend the text in the second
language the readers should be competent in that language rather than rely on their
first language reading abilities. A lack of adequate knowledge of the second language
may impede the reader from creating meaning from the text, and to circumvent the
problems the reader tends to rely on low-level components in reading. The first
language structures and grammar may also interfere with the process of reading in the

second language. However, the first language reading skills are believed to transfer to
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reading in the second language. Experienced readers in any language tend to employ
similar reading processes when reading other languages, while less able readers use
different processes when reading. In addition, cognitive strategies and logical
reasoning skills seem to enhance reading comprehension; in contrast, relying on a
graphic representation of the text may not help readers understand the text.

2. Distinctions between reading in the first and the second/foreign

language

Although there have been proponents of the view that processes of reading in
the second/foreign language (SL/FL) are similar to those in the first language (L1),
there are still certain significant factors that make SL/FL reading distinct from reading
in the native language. Those components are important because they can enhance or
hinder the process of reading a new language.

Grabe (2000) has illustrated “constraints” that make SL/FL reading different
from L1 reading. The major concerns about reading in SL/FL are related to
knowledge of the target language. The SL/FL reader needs to acquire a wide range of
vocabulary in that target language. Bernhardt (1991: 5) also pointed out that there are
differences in linguistic. bases between the first and the second/foreign language.
Those linguistic features are syntactic representation and phonetic, semantic, and
rhetorical information. Grabe (2000) stated further that the closer the relationship
between orthographic representations and phonological properties, the more able
SL/FL readers might be. There is also a language threshold, which can be explained
as difficulties accompanying learning to read another language that SL/FL readers
need to overcome in order to be able to read fluently. Besides the knowledge of the

target language, cultural knowledge of that language is also crucial in helping the
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SL/FL readers achieve understanding from the material being read. The extent to
which the readers are exposed to the target language materials and uses also
contributes to the level of fluency that the SL/FL readers will obtain. According to
Grabe (2000), some components in the reading processes such as word recognition,
semantic information, and world knowledge appear to transfer once the readers
acquire reading skills in their native language. However, due to the limited range of
vocabulary and knowledge of the target language, the SL/FL readers may not be able
to read quickly. This may delay the whole process in reading. One last important
distinction is the motivation of the reader in reading the second/foreign language.

Similar to Grabe, Alderson (2000a: 23) added that “knowledge of the second
language (or the target language) is a more important factor than first-language
reading abilities”. Once reading abilities in the native language are acquired, learners
can learn to read in the second/foreign language. What the second/foreign language
readers need to develop and improve is knowledge of that second/foreign language
(Cummins, 1979, 1991, cited in Alderson, 2000a: 23).

In short, the reading process in a SL/FL is similar to the process of the
interactive models.in the first language. - All sources of knowledge about the target
language contribute to the process. Together with the linguistic knowledge of the
target language, schema, or background knowledge, and knowledge of the culture of
the target language are also important to enable the readers to understand the text

well.
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Reading comprehension

Comprehension can be defined as “the act or ability to understand spoken or
written text” (Davies et al, 1999). Urquhart and Weir (1998) defined comprehension
as the process of getting information from written texts. Similarly, Rayner and
Pollatsek (1989) referred to comprehension as the ability “to extract meaning of the
text that is being read.” There are also influences of background knowledge on
comprehension. Different readers may achieve different comprehension. In other
words, the readers may comprehend the same text differently.

However, comprehension is not viewed as being the same as interpretation.
Urquhart (1987 cited in Urquhart and Weir, 1998: 112-115) explained differences
between comprehension and interpretation. According to Urquhart, readers can
achieve comprehension differently due to their intentions and purposes. The results
of this are different levels of comprehension. On the other hand, interpretations are
influenced by different information, such as background knowledge and proficiency
in the target language. They can interpret the text differently and create different
results. Readers may interpret the same text differently when reading it at different
times because they may carry different thoughts. Therefore, comprehension varies
depending on the extent to which factors such as background knowledge and purposes
come to play in the reading process.

Readers cannot only comprehend the text but they also have to understand
different interpretations which are influenced by different schemata. Such differences
and effects should be minimized, especially in assessing reading comprehension.
Urquhart and Weir (1998: 112-114) suggested three ways to limit the roles of schema

in designing reading tests. One way to minimize the effects of schema is to provide
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short texts from various fields or topics regardless of the examinees’ backgrounds.
This means some examinees may be familiar with the selected texts while some are
not. Another way is to select texts that are not related to the examinees’ fields of
study or backgrounds at all. The last solution is to survey for compromising areas of
interest among the examinees. By doing this, most examinees receive equal
opportunity to access the selected texts.

Grabe and Stoller (2002: 14) suggested that comprehension is one of the
purposes that encourage people to read. Comprehending texts is the common and
basic purpose in reading and it is more complicated than other kinds of reading. They
also stated that “reading for general comprehension requires very rapid and automatic
processing of words, strong skills in forming a general meaning, presentation of main
ideas, and efficient coordination of many processes under very limited time
constraints” (p.14). Their process is composed of ten processes involved in (fluent)
reading comprehension, namely a rapid, an efficient, an interactive, a strategic, a
flexible, an evaluating, a purposeful, a comprehending, learning, and a linguistic
process (p. 17). In addition to the linguistic process, the readers should also be
competent in the language.. Bachman (1990: 87) suggested that components of
language competence are grammatical, textual, illocutionary, and sociolinguistic
competence. Grabe’s (1991 cited in Alderson, 2000a: 13) components in fluent
reading are based on knowledge of the language: vocabulary and structural
knowledge, formal discourse structure knowledge, content and world background
knowledge, and metacognitve knowledge (i.e. recognizing important information,
adjusting reading rate, skimming, previewing, using context to clarify understanding,

and formulating questions about information). Reading comprehension is, hence,
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viewed as an interactive process where the various processes listed are executed at the
same time. Each individual reader may reach different levels of comprehension.

Although education practitioners and teachers believe that reading
comprehension is the ultimate goal that the learners are expected to achieve,
comprehension is only a part of the reading processes. Comprehension occurs in a
continuum. Alderson (2000a: 7-8) pointed out that there are three levels of
understanding. The first one is literal understanding. Another is “an understanding of
meanings that are not directly stated in text” which can be termed “referred meaning.”
The last level is “an understanding of the main implications of the text” in which the
readers employ critical thinking about the text being read.

In sum, reading comprehension can be described as an act to extract meaning
from a text and integrate that meaning with various sources of knowledge such as
cultural knowledge, schema, and linguistic knowledge of the language of the text.
Individuals may comprehend the same text differently because of the influences of the
various sources of knowledge mentioned above. Therefore, it can be said that reading

comprehension occurs in a continuum.

Reading skills in the second/foreign language (SL/FL)

From the aforementioned definitions and processes of reading comprehension,
it can be said that to achieve comprehension in reading in the SL/FL context the
readers need to have knowledge of the target language in terms of linguistic
knowledge, organization, and socio-cultural aspects of that language. Together with

knowledge, the readers also need to employ skills in reading.
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In the study of reading there are two terms (i.e. reading skill and strategy)
which are sometimes used interchangeably since there is some overlap between the
two. The definition and distinction between a reading skill and a reading strategy is
not very clear (Grabe and Stoller, 2002). Urquhart and Weir (1998: 96-98) believed
that “strategies are reader-oriented’”” while “skills are text-oriented.” They explained
further that the skills are more automatic while the strategies are used under the
readers’ control. Strategies are executed to circumvent problems which in this case
are those related to reading difficulties such as guessing unfamiliar word meanings.
They also defined a reading skill as “a cognitive ability which a person is able to use
when interacting with written texts” (p. 88) and they mentioned that skills are a part of
the reading process.

There has been an argument whether or not reading is composed of and can be
assessed on separate skills.  Concerning reading comprehension, there are two
different proponents. One group proposed the Unitary Hypothesis, which explains
reading as a single act. The other group (i.e. the Multidivisible Hypothesis) believes
that reading is composed of separate skills (Urquhart and Weir, 1998: 92). Although
reading is composed of low-level and high-level components involving the interaction
between skills and knowledge, it should be viewed as a combination of several sub-
skills.. To help learners decode the text, teachers should help them develop those
skills and strategies. In terms of assessment, such skills and strategies should be
considered when developing reading tests.

Urquhart and Weir (1998: 122-123) provided a broad organization of reading
skills under four different levels. They called it a “matrix of reading types” which can

be illustrated as follows:
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Table 1. Matrix of Reading Types (Urquhart and Weir, 1998)

Global Local
A. Skimming, searching B. Scanning
Expeditious information, understanding
signified information
C. “Reading carefully to D. “Understanding
establish accurate syntactic structure of
comprehension of the explicitly  sentences and clauses.
stated main ideas the author Understanding lexical and
Careful wishes to convey; prepositional  /or grammatical cohesion.
inferencing.” Understanding

lexis/deducing meaning of
lexical items from
morphology and context.”

Davis (1968 cited in Alderson, 2000a: 9-10) provided eight broad skills

involved in reading:

“recalling word meanings

drawing inferences about the meaning of a word in context

finding answers to questions and answering explicitly or in
paraphrase

weaving together ideas in the content

drawing inferences from the content

recognizing a writer’s purpose, attitude, tone and mood

identifying a writer’s techniques

following the structure of a passage”

Munby (1978, cited in Alderson 2000a: 10-11) provided these micro skills in

reading.
[ ]

“recognizing the script of a language

deducing the meaning and using of unfamiliar lexical items
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e understanding explicitly stated information

¢ understanding information when not explicitly stated

¢ understanding conceptual meaning

¢ understanding the communicative value of sentences

e understanding relations within the sentence

e understanding relations between parts of text through lexical and
grammatical cohesion devices

e interpreting text by going outside it

e recognizing indicators in discourse

¢ identifying the main point or important information in discourse

e distinguishing the main idea from supporting details

e cxtracting salient details to summarize the text

e extracting relevant points from the text selectively

e using basic reference skills

e skimming

e scanning to locate specifically required information

e transcoding information to diagrammatic display”

Bloom and colleagues established a taxonomy of the cognitive domain which
is composed of a hierarchy of abilities (Bloom et al. 1974). The taxonomy is
organized from simple to complicated “behavior” and it comprises six major
categories: knowledge, comprehension, application, analysis, synthesis, and
evaluation. Bloom believed that those ability domains are acquired sequentially. The

abilities are then accumulated and integrated.
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From the previous section, it can be said that to be able to read fluently in the
second/foreign language the readers need to be competent in that language as well as
be able to apply reading skills to approach the texts. Several types of knowledge and
reading skills interact with each other to help the readers achieve comprehension. In
order to prove whether the SL/FL readers receive the intended message from the text
being read and to facilitate teachers and learners in improving their reading ability,
reading skills that are essential in SL/FL reading should be provided. SL/FL readers
often encounter problems while reading or they may not fully achieve the intended
understanding of the texts. There are many factors that can affect the reading process
and hinder the reader from comprehension. Important factors contributing to the

reading process and comprehension are reviewed in the following section.

Factors affecting reading in the second or foreign language (SL/FL)

Alderson (2000a: 32-84) compiled factors that contribute to the processes of
reading in the second or foreign language (SL/FL) and the factors are divided into two
main groups: the factors from the reader and the factors from the reading materials.

1. Factors related to the reader

1.1 Roles of schemata

Since reading can be viewed as a cognitive process, thoughts and knowledge
that the reader possesses will certainly play a role in the reading process. The existing
knowledge that the reader has is called schemata. The information retrieved from the
new text that is being read will be integrated with the existing schemata if they are
matched or related; otherwise, the new information will be ignored. The schemata

also have a role in selecting what new information will be recognized and stored.
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There are two types of schemata: formal schema and content schema. The formal
schemata refer to knowledge about “the language and linguistic conventions,”
including knowledge of text organization and types of genre (Carrell, 1983a cited in
Alderson, 2000a: 34). Studies in SL/FL reading focus on syntactic, lexical, rhetorical,
and metalinguistic knowledge (awareness of the linguistic knowledge). In first
language reading research, the larger the reader’s vocabulary size, the more
comprehension he/she will achieve. In SL/FL reading research, the syntactic and
vocabulary knowledge of the language will enable the reader to understand detailed
information. Besides, knowledge of how the text is organized and uses of signal
words and information will help the SL/FL readers understand the text well. If the
readers know how to monitor their knowledge of the language and monitor their uses
of reading strategies to overcome reading difficulties, they will be able to understand
the text better. Alderson (2000a: 39) then concluded that “second language
knowledge is more important than first-language reading ability.”

Another type of schemata is content schemata, which can be divided into two
subcategories. One 1s background knowledge which “may or may not be relevant to
the content of a particular text.” . The other. is “subject-matter knowledge which is
relevant to text content and topic” (Alderson, 2000a: 34). The reader needs to have
knowledge about the text in order to understand it well. If the reader becomes
familiar with texts sharing similar themes, s/he can understand those texts easily.
There are research studies showing that cultural knowledge of the language of the text

being read also contributes some effects to the reading process and understanding.
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1.2 Reader motivation and affect

Alderson (2000a) pointed out that poor readers in the SL/FL context often lack
interest or motivation to read. There are two types of motivation: intrinsic and
extrinsic. The extrinsic motivation urges the reader to read “at a surface level paying
attention to facts and detail” (p. 53). On the other hand, with intrinsic motivation the
reader will read carefully, concentrating on important and detailed information and
making inferences as well as evaluating the text. In other words, when the reader is
intrinsically motivated his/her high-level processes will be activated.

Reader anxiety also plays a crucial role in test performance and this can affect
actual test scores. Besides, anxiety is connected to the reader’s motivation. Fransson
(1984 cited in Alderson, 2000a: 54-55) found that learners who appeared to have
anxiety during the tasks revealed that they also had low intrinsic motivation. Those
who suffered from habitual anxiety or had temporary anxiety while doing the tasks
appeared to do less well in the test.

1.3 Beginning readers and fluent readers

There are two significant points regarding less fluent and fluent readers: (1)
different uses of skills.among good and poor readers and (2) essential/necessary skills
and knowledge to help readers become fluent ones. In SL/FL reading the reader
needs to develop not only reading ability but also language proficiency (Alderson,
2000a: 60). He/she also needs to be able to use metacognitive skills effectively. The
important metacognitive skills are:

e ‘“recognizing the more important information in text
e adjusting reading rate

e skimming
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e previewing
e using context to resolve a misunderstanding
e formulating questions about information
e monitoring cognition, including recognizing problems with
information presented in text or an inability to understand text”
2. Factors related to the text
2.1 Topic and content
Again, the topic and content of the text, especially in a reading test, tends to
facilitate those readers who are familiar with the topic and content areas while those
who are not acquainted with the content may do less well. This shows that there is a
close relationship between schemata and the topic and content of the text. Bachman
and Palmer (1996: 120-127) suggest that in designing tests that are good and fair to all
examinees, three approaches should be considered: (1) background knowledge related
to that particular text should be excluded and not be assessed at all, (2) background
knowledge can be included and assessed alongside language ability, and (3)
background knowledge should be treated separately from the language ability to be
measured.
2.2 Text type, genre, and organization
Certain text types and genres also facilitate or slow down the process of
understanding. Expository texts tend to be more difficult to read than narrative texts.
A text that is well organized in terms of the connections between ideas, logical
sequencing, and rhetorical structures will help the reader achieve comprehension

better than a poorly organized text.
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23 Traditional linguistic factors

Linguistic factors, namely syntactic structures, discourse, vocabulary, topic
and content, all contribute some effects to the reading processes. Differences in
syntactic and discourse structures across languages may obstruct the readers. They
turn to low-level processes in reading and recognize function words rather than
content words (Alderson, 2000a: 69). As a result, reading comprehension will be
delayed.

24 Text readability

Readability is explained as “the degree to which a given group of people find
certain reading matter comprehensible” (Davies et al, 1999: 163). Text readability
can be calculated using readability formulas in order to select appropriate texts for a
reading comprehension test. Text readability also deals with the crucial issue of text
authenticity. Any texts used in a test situation may be simplified by changing
syntactic structures and lexis. However, studies have shown that simplification of
texts may distort test performances and actual test scores (Alderson, 2000a).

2.5  Other related factors

Other related factors that may enhance or impede reading comprehension are
typographical features and verbal and non-verbal information. Font sizes and clarity
as well as non-verbal information such as graphs or illustrations may affect the
reading process in some way. Furthermore, the medium of test presentation,
especially on a computer screen, as suggested from various studies, also has some
impact on the reading processes and performance (Alderson, 2000a: 78-79).

In sum, reading comprehension can be viewed as a personal act that is enabled

by many sources of knowledge which are believed to exist in the mind of the readers.
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It can be said that many knowledge sources intermingle in the process of reading.
This, in turn, allows reading comprehension to be measured either as a unitary act of
combined sources of knowledge or as composed of discrete reading skills. Despite
the two opposing views about reading comprehension, the notion that reading
comprehension is composed of individual reading skills enables assessors to measure
reading comprehension.

Besides the integration of processes and knowledge, many factors both from
within the readers and from external sources also have an impact on the
comprehension process. Such factors should be considered in the test development
process. Among those factors, the effects of the medium of text presentation are also
significant to the reading comprehension process. The following two sections are
reviews of the use of the computer in assessment and of studies on the effects of the

use of computers in the assessment of reading comprehension.

Applications of computers in language testing

The use of the computer in the context of language teaching and learning is
not new. The computer has been used to aid teachers for quite a long time. At
present the use of the computer in this context is very fruitful and apparently
effective. E-learning (electronic learning) and distance learning have reached a vast
number of students and learners regardless of age, race, and location. It seems that
learning and teaching modes have been changed. Students or learners may spend
more time reading articles or completing assignments on the computer while the time

in the classroom is used for discussion and face-to-face interactions if needed.
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However, the use of the computer may be new in language testing. The
introduction of the computer-based Test of English as a Foreign Language (TOEFL)
by the Educational Testing Service (ETS) in 1998 first brought the issue to the
attention of scholars and experts in the field and even of test takers. Since then the
computer and its advanced technology have been exploited and applied in language
testing. It appears that people involved in language testing can gain a number of
benefits from this high technology. However, there are also some drawbacks that
should not be neglected.

1. Advantages of the use of the computer in language testing

The advantages of using the computer and its technology in language testing
and computerizing tests are mainly related to test administration. Two groups of
people involved in testing, test administers and test takers, can gain benefits from
computerized testing.

1.1 Benefits for test developers

Brown (1997) pointed out that using the computer in testing allows test
administers to score the test effectively and to report the results accurately. In
addition, some- programs allow test administers to. provide the test takers with
immediate feedback in terms of reporting scores and diagnostic feedback. Alderson
(2000b) clarified that immediate feedback seems to enhance learning since test takers
or learners are informed about their strengths and weaknesses. With the availability
of the item response theory (IRT) statistics, testers are able to measure true abilities of
test takers (Brown, 1997). The testers can create many items and store them in an
item bank or item pool. The item banking, then, enables the testers to create multiple

test forms that can limit practice effects and cheating (Brown, 1997). The tests can be
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stored and delivered in different ways: CD-ROM-based and diskette-based or
Internet/Web-based (Alderson, 2000b). The CD-ROM-based testing is flexible in
terms of test scheduling and individualized administration. It also allows immediate
feedback. However, test items are fixed and are not easily updated. Internet or Web-
based testing allows the testers to put a large number of test items into the database
which can be updated frequently. Through this method the test developers can also
try out new test items together with other existing items. Scores can be sent directly
to score users right after the test is completed. However, the security of this kind of
test delivery is uncertain.

Chalhoub-Deville (2001) projected some benefits related to test validation
processes. In her opinion, technology also enables test developers/testers to create
interrelations among task characteristics, test takers’ performances, and inferences
about intended underlying abilities and processes which will give more precise details
about test takers’ abilities. New authentic task types that can draw out underlying
abilities can also be generated. In other words, technology can be used to draw out
true underlying abilities through its advanced ability to create authentic task types.

1.2 Benefits for test takers

Brown (1997) pointed out that students or the test takers can work at their own
pace and they may not spend much time completing a test. They may be less
frustrated since in some test programs test items are selected according to the
competence levels of the test takers. They may also be less overwhelmed since one
single test item may be presented at a time. But some may be more frustrated because
they cannot predict how difficult or easy the next item will be as in the case of

adaptive tests. Alderson (2000b) added that computer-delivery tests can be viewed as
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user-friendly since they can provide a wide range of support such as visual or verbal
clues.

2. Disadvantages of the use of the computer in language testing

For computer-based testing, at the moment, there are limited types of test
items. Test developers who intend to deliver their tests through the computer often
make use of an easy-scoring test item type: multiple choice (Alderson, 2000b).
Brown (1997) categorized the disadvantages into physical and performance aspects.
His physical disadvantages of computerized testing deal with the availability of
computers for administering the test. Computer screen capacity for long reading
passages and its graphic capacities also weigh against the use of computers in testing.
The disadvantages related to test performances concern the effects of different modes
of test presentation or the effects of the degree or level of computer familiarity among
test takers. Alderson (2000b: 594) claimed that “reading from a screen is not the
same thing as reading from print, and the need to move to and fro through a screen is
much more limiting than being able to flick back and forth through print.” The test
takers may have difficulty working on the computer and some may have anxiety
about using technology.. In some computerized test programs, providing immediate
feedback after each item is answered can lead the test takers to change their answers.
In doing this, true ability that is to be measured may be distorted (Alderson, 2000b).

3. Considerations in the application of the computer in language

testing

Despite the increasing use of computers to deliver tests, issues about this mode

of test presentation are essential and have been raised among the testers. The issues

are similar to other issues in traditional test development processes. These issues
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concern the use of the computer in testing language abilities in general. However,
some issues are directly related to computer adaptive testing rather than less
complicated computer-based testing.

3.1 Issues concerning test purposes and constructs

The second language construct is multidimensional and involves a variety of
interacting components and processes (Bachman, 1990; Bachman and Palmer, 1996
cited in Chalhoub-Deville, 2001). Fulcher (2000) also pointed out that the use of
computers in language testing is not yet fully developed or acceptable due to certain
reasons related to test development procedures. Specifically, there is concern about
how language testers measure integrative language abilities through the use of
computers, since at the moment receptive skills are being measured but not productive
skills (Brown, 1997). Moreover, Fulcher (2000) raised the ethical aspect of
computer-based testing. Since a computer-based test measures the same traits as does
a paper-pencil test, the two modes should be statistically equivalent.

3.2 Issues concerning computer-adaptive/assisted language testing

(CALT)

The use of computerized adaptive testing has raised important concerns in
testing. Brown (1997) pointed out that in designing a computerized adaptive test a
large number of examinees are required in order to pilot the test items and create an
item pool based on the IRT methods. Methods to score the computerized tests as well
as decisions about the cut-off points are not clear. With regard to logistical concerns,
computerized test item disclosure can have some effects on the process of item

banking and test security issues.
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4. Computerized test delivery systems

From the previous section, it seems that the advantages of using computers in
testing outnumber the drawbacks. Computer technology has been substantially
improved to suit the testing situation. The computer will be propitious and widely
applied for assessment in the future. There are many aspects that make computerized
tests differ from conventional ones. Computerized tests are presented on a computer
screen in which the examinees have to correspond with the test by clicking, typing, or
touching the screen directly. Besides the distinctive test presentation, computerized
tests also differ from one another in terms of test delivery processes. There are
several test delivery methods that are in practice. These methods are distinct and can
be used to suit the requirements of different test administrations. Computerized test
delivery systems are composed of “hardware, software, testware, and human expertise
necessary to deliver the intended instruction or measurement” (Bunderson et al, 1989:
370). Four major test delivery methods are reviewed below.

4.1 Computerized fixed tests

This method can be viewed as a computerized version of a paper-and-pencil
test. The paper-and-pencil test is converted to “a computer-administered format”
(Bunderson et al, 1989). It is the least sophisticated test delivery method. It delivers
the test in a linear fashion (Parshall et al, 2002). This method does not require
sophisticated algorithms and psychometric models. It also does not require very
complicated computer components to deliver the test (Bunderson et al, 1989). A test
delivered through this method has a fixed length and a fixed test form. In the fixed
test form, items can be administered in a fixed order or randomly. Test forms can be

constructed based on classical item statistics and equated by conventional procedures.
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Scores are given for items answered correctly and they can be reported immediately
after the test completion or later (Parshall et al, 2002). This test delivering method
also enables standardization of the test since it has a preset format for test
presentation. As a result, it can increase test security (Bunderson et al, 1989).

4.2 Automated test assembly for computer delivery

Parshall et al (2002) described this delivery method as a hybrid between the
first simple delivery process and an adaptive test system. In this delivery method, test
items are collected and saved in an item pool. The items will be selected and they
will form different test forms. These items are constructed and analyzed for
equivalence under certain criteria as specified in the test development procedures.
The items are constructed and developed using classical item statistics. Hence, they
are not adaptive. Once many forms of the test items are arranged, each form will have
a fixed length. The items in the item pool can be restored or revised after being
overexposed for some time. The tests can be “scored by classical test theory methods
or estimated for each examinee’s ability as measured by the test” (p. 11). That is
traditional test scoring methods can be applied. The scores can be reported after the
test completion or later.

4.3 Computerized adaptive testing

The adaptive test system can be explained as follows: “the presentation of the
next task (test items) depends on calculations based on the test taker’s performance on
previous tasks or items” (Bunderson et al, 1989: 381). Parshall et al (2002: 11) stated
that “the goal of this type of test is to obtain a precise and accurate estimate of each
examinee’s proficiency on some underlying scale.” The test takers will not

experience the same items and will have received an unequal number of test items
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when completed. The test items are analyzed using the item response theory (IRT)
parameters. IRT presupposes that test takers “differ in their ability on a
unidimensional continuum ranging from low to high ability. For each examinee, the
probability of answering each item correctly depends on the current ability estimate of
the examinee and the properties of the item response curve for that item. Item
response curves are usually specified up to three parameters: the location of their most
effective point (the difficulty), their slope at that point (the discrimination), and their
intercept (guessing parameter)” (Bunderson et al, 1989: 382). As a result of the IRT
parameters there are fewer test items to administer and the scores gained are more
reliable and precise. Since the examinees correspond to the unique test item set
estimated for their ability in real time, the scores are to be equated “through reliance
on IRT ability estimates™ (Parshall et al, 2002: 126).
4.4 Computerized classification tests
Computerized classification tests (CCT) are similar to the computerized
adaptive tests in that they are also adaptive. Computerized classification tests are
useful for continuous assessment and are normally used to classify the examinees into
groups such as “pass” or “fail”.. Scores may not be reported. Even though the
selection of test items and the item information can be done based on IRT parameters
or other similar statistics approaches, the information regarding the ability estimation
of the examinees may not be fully provided (Parshall et al, 2002: 153-168).
For this study, the computer program that was used to deliver the reading
comprehension test was developed based on the principles of the Computerized Fixed
Test delivery system mentioned above because the study only aimed to compare test

performances on the two modes. In other words, the study was carried out to
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investigate effects from modes of test presentation on the test performance.
Therefore, the Computerized Fixed Test delivery system was the most suitable to be
used for this study.

In short, the computer is now a potential device in assessment. At present,
there are four delivery systems that are commonly used in assessment. The computer
can be exploited by both test takers and testers to measure the test takers’ true
abilities. However, there are still issues and concerns about the use of computer in
assessment. To unravel some issues related to the use of the computer in assessment
such as validity of the computerized tests and the equivalence between the
computerized and the paper-and-pencil tests, some research studies investigating

those issues are reviewed in the following section.

Studies related to comparing conventional and computerized tests

1. Equivalence of the conventional and the computer-based tests

Zandvliet and Farragher (1997: 423-38) designed a computer-testing program
using HyperCard software in order to investigate the equivalence of “computer-
administered tests (CAT)” and conventional tests and to compare and investigate the
attitudes of the students towards the CAT and the conventional test.” The subjects in
this study were 50 adult basic education students in an introductory computer course.
They were randomly divided into two groups. There were three computer-
administered tests and three written tests. The students had to complete all the tests.
The students were asked to fill in the surveys that were distributed before and after
taking the computerized tests. The pre and post questionnaires were similar. Their

aims were to find out the students’ attitudes about computers, computerized testing,
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and conventional testing. The statistics used to analyze the data were mean and t-test.
The results of the comparative analysis of tests scores indicated that there were no
significant differences between computer-based and written test scores. The
responses from the questionnaires were reported in the form of percentages. The prior
survey responses revealed that the students had a preference for the computer-based
tests over the written ones and that this preference increased after they took the
computer-based tests. The researchers also studied the students’ test-path and found
that the students spent, on average, two minutes longer to complete the computerized
tests.

Olsen et al (1986 cited in Bugbee, 1996) conducted a study on the equivalence
and equation of three methods of test administration—paper administration, computer
administration, and computer-adaptive testing. The tests in this study were
achievement tests of mathematics application items taken from the California
Assessment Program. The subjects were 350 third graders and 225 sixth graders. The
students at each grade level were randomly divided into four groups using a counter-
balanced design. Each group received two different versions of the tests. The results
revealed that there was no significant difference between paper-administered tests and
computer-administered ones.

Chot et al (2003: 295-320) conducted a study on comparability of a paper-
based language test and a computer-based language test in the context of the English
language as a foreign language. The participants in this study were students from five
universities in Korea. They were randomly divided into two groups and they had to
take both forms of the tests: computer-based and paper-based tests. The instrument in

this study was derived from one test of 200 items—Test of English Proficiency
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(TEPS) developed by Seoul National University. The TEPS was designed to measure
four areas: listening comprehension skills, grammar, vocabulary, and reading
comprehension skills. Half of the test was administered as a computer-based test (i.e.
100 items) and the rest (i.e. 100 items) was a paper-based test. To find the
comparability between the two forms of the test, particularly on content and construct
validity, the researchers employed content analyses based on corpus linguistic
techniques, as well as statistical analyses: correlational analysis, ANOVA, and
confirmatory factor analysis. They concluded from their findings that the two
subtests of TEPS—computer-based language test and the paper-based language test—
were comparable in terms of content and linguistic features. “The overall results of
construct-related validation studies indicated comparability of the subjects’ scores
across the computer-based language test (CBLT) and the paper-based language test
(PBLT). The grammar test showed the strongest comparability and the reading
comprehension test the weakest comparability. The pattern of correlations among
subtests, disattentuated correlations, and confirmatory factor analyses supported to a
certain extent that CBLT and PBLT subtests measured the same constructs (p. 316).”
Sawaki (2001). presented a review of the literature and research studies on
computerized testing. Based on research studies, there are many important issues
related to the computerized and paper-pencil testing that should be considered.
Among those issues is an impact on examinees of the introduction of computerized
tests. Sawaki pointed out some results from a study conducted by Taylor et al (1998)
on the effects of computer familiarity on examinees’ performance. In the study on the
CBT version of the TOEFL, the examinees were provided with computer training and

a paper-and-pencil TOEFL in order to adjust their ability levels. Then, the examinees
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were assigned to two groups: computer familiar and computer unfamiliar. The
researchers found that there was a small statistically significant difference. However,
before the adjustment for ability, differences on the performances within the
familiarity groups were statistically significant. But after adjustments were made for
the level of ability measured by the paper-pencil TOEFL, there was no statistically
significant difference between computer familiarity and test performances. “Thus, the
researchers (Taylor et al) concluded that computer familiarity does not play a major
role in CBT TOEFL performance” (Sawaki, 2001: 42).

2. Studies on mode effects

Clariana and Wallace (2002) conducted a study to find out whether certain
factors—namely, content familiarity, computer familiarity, competitiveness, and
gender—influence test performances on paper-and-pencil tests and computer-based
tests. The participants in the study were two groups of students. One group was
specified to take the paper-and-pencil test and the other group the computer-based
test. The test on both modes was about the subject they studied. They found that the
participants taking the computer-based test outperformed the participants taking the
paper-and-pencil test.. This difference was a result of content familiarity but not other
factors (gender, competitiveness, and computer familiarity). They stated that the
computer-based tests helped the high-attaining students more than the paper-and-
pencil tests.

Dillon (1992: 1297-1326) reviewed empirical literature about issues of reading
from electronic texts and from screens in particular. He stated that reading behavior,
especially from screens, was assessed based on the outcome of the reading and

reading process. The “outcome measures concentrate on what the reader gets from
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the text” and consider variables such as amount of information retrieved, accuracy of
recall, time taken to read a text, fatigue, comprehension, and much more. The
“process measures” concentrated on “how the reader uses a text including variables
such as eye movements, manipulation, and navigation” (p. 1299). Since a large
number of studies on those issues in reading from screens were summarized in this
article, only the studies related to the present study will be reviewed.

Some studies that were conducted in the 1980s investigated the effects of
presentation medium on comprehension from the perspective of reading outcome.
These studies required the subjects to read from screens and respond to
comprehension questions after the reading tasks. Two studies by Muter et al (1982)
and Kak (1981) cited in Dillon (1992: 1303) reported similar results. It was found
that there were no effects from the presentation medium on comprehension. Belmore
(1985 cited in Dillon, 1992: 1303) investigated reading comprehension and speed
spent in reading from both printed materials and from screens. Belmore found there
were some difficulties in comprehension and speed in reading from screens. Further
investigation revealed that decrement of the performance on the tasks presented on the
screen was due to “the lack of familiarity with computers and reading from screens”
(p.- 1303). Another study was conducted by Muter and Maurutto (1991 cited in
Dillon, 1992: 1303-1304). They compared reading comprehension from print and
screens and found that there were no significant differences between reading
comprehension performances from the two media. Regarding the subjects’ preference
to reading from screens, Muter et al (1982) mentioned that the subjects tended to
prefer reading from a book to a screen. This was because the subjects thought that the

books allowed them to turn back pages and re-read but the computer did not allow
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them to do so. Muter and Maurutto (1991) investigated further into the subjects’
preferences regarding reading from screens and from paper. They found that their
subjects showed a preference for reading from screens. Thus, Dillon concluded that
the alteration of preference from reading from paper to screens was due to the
improvement of screen technology.

3. Students’ attitudes towards the computer-based materials

Coniam (1999) conducted a study to investigate subjects’ reactions to
computer-based tests composed of different format types: multiple-choice, proofing-
cloze, and text dictation. The subjects were Hong Kong trainee teachers whom the
researcher claimed were experienced computer users. The instruments employed in
the study were computer-based tests and a post-test questionnaire. The results
showed that the subjects had ambivalent reactions to the computer-based tests.
Responses to the questionnaire questions about the subjects’ preference, readiness,
and enjoyment taking the tests were not as positive as expected. The researcher
suggested that the subjects should understand what to do in a computer-based test and
should be able to complete it the same way they do with the conventional test. If this
does not happen, the reliability of the test may be affected.

The results of this study suggest that the subjects doing computer-based tests
should be familiar with the formats of the tests. In other words, the formats of the
computer-based tests should be similar to those of the conventional tests in order to
prevent the effects of unfamiliarity of the test formats from interfering with the study.

Ketkham (2004: 67-94) studied students’ attitudes toward “computer usage
and the content of the computer-based reading program (CBR)” and investigated

whether their attitudes affected their reading performances. The subjects of the study
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were 230 graduate students who were asked to do reading activities on the computer.
They were also asked to complete a self-report questionnaire at the end of the course.
The results revealed that the students showed positive attitudes toward the
computerized reading activities. Moreover, the attitudes towards the use of the
computer contributed to the reading performances while the attitudes towards the
content of the program had no influence on the performances. The researcher stated
that the attitudes towards the use of the computer could be a predictor for the reading
performances.

In short, the results from the reviewed studies investigating the equivalence of
the computer-administered and paper-administered tests revealed similar results. The
findings from those studies indicated that tests presented on paper and on computer
screens were equivalent and comparable. It seems that the two modes of testing do
not have an impact on test performance. In terms of the subjects’ attitudes or
preferences towards the two modes of test presentation, the subjects in those studies
revealed positive attitudes or preference towards the computerized tests. However, in
some studies, the subjects stated that they preferred taking the tests presented on paper
and reading from books because of their familiarity with the conventional way of
reading and testing. The effects of familiarity with computers can be controlled and
minimized in the developmental stage of computerized tests as suggested in the
studies reviewed by Dillon (1992). However, there are still a number of
considerations regarding the properties of the computer that can affect test taking

processes and performances.
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Summary

Reading models in general, reading comprehension, and models of reading in
the second or foreign language are reviewed in this chapter because they are related to
reading processes. The implications and uses of the computer in language assessment
are then described. It is apparent that the computer will be widely used in the field of
assessment in both high-stakes and low-stakes situations. Research studies on the use
of computers in assessment are also presented. The results of those studies are similar
in that computerized tests can be equivalent to the conventional ones. Moreover, the
test takers showed positive attitudes towards the computerized tests. This implies
that the computer can be a test-taker friendly test format. The research designs in
some studies that are reviewed in this chapter are applied in the present study and

presented in the subsequent chapters.



CHAPTER 111

METHODOLOGY AND PROCEDURES

This chapter explains the research methodology, population and sample of the
study. The development of the Reading Comprehension Test of English (RCTE) and
a questionnaire, and the data collection procedures are also demonstrated in detail.

Included in the chapter are results of the instrument validation.

Research design

This study is a quasi-experimental research project. The treatments are two
different modes of test administration: (1) a reading comprehension test of English
(RCTE) presented in the paper-and-pencil mode and (2) a reading comprehension test
of English (RCTE) delivered through the computer. The self-control subjects of the

study were given the two modes of test administration.

Population and sample of the study

1. The population

The population in this study were first year students from the Faculty of
Humanities enrolled in the academic year of 2004 at Chiang Mai University (CMU).
Four hundred and seventy of them were studying Foundation English (FE I, II, and III
or English 103, 104, and 203, respectively). They were aged between 18 and 19
years. Most of them had graduated from secondary schools in the northern region of
Thailand, though some were from other regions in the country. During their

secondary school years, the students who were enrolled in the Faculty of Humanities
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at CMU concentrated on foreign languages and social science studies. Based on their
scores from the English language test on the Entrance Exam (EE) or the Northern
Quota Exam, they were assigned to one of the FE courses. The students with an
English score from the EE ranging from 0 to 70 were studying FE I. The students in
the FE I were divided into two subgroups: FE I Group I and Group II. FE I Group I
included students who obtained English test scores from the EE of 0-40. FE I Group
IT consisted of the students whose EE scores ranged from 41 to 70. Those with EE
scores ranging from 71 to 80 registered for FE II and those who gained scores of 81 or
higher were in FE III. Of all students from the Faculty of Humanities, 45 of them
were in FE I group I and 335 students were in FE I group II. Sixty four students were
studying FE II and only 26 students were taking FE III. Even though they appeared to
be relatively heterogeneous in terms of the English courses they had taken and their
educational backgrounds, they were currently studying in the same faculty and taking
the same humanistic courses.

For this study, English language proficiency levels based on the EE score were
rearranged. Those proficiency levels are low, intermediate, and high and the English
test scores of each level were 0-50, 51-80, and 80 or higher, respectively. The
students were then reclassified into those three levels of English proficiency.

2. Sample

The sample in this study was an intact group. They were purposefully selected
from certain sections of the FE I, II, and III and 66 students participated. They were
drawn from all English proficiency levels based on their EE scores. Among the 66
students, 11 were male students and 55 were female students. Of 66 students, 23

(34.85%) students were from the low level, 35 (53.03%) students were from the
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intermediate level, and 8 (12.12%) students were from the high proficiency level. The

proportion of the students in each proficiency level and their majors are illustrated in

Tables 2 and 3 below.

Table 2. Number of the Students Participating in the Study

EE scores 0-50 51-80 81 and higher Total
Number of 23 35 8 66
students (34.85%) (53.03%) (12.12%)

Most were majoring in French, Mass Communications, and Home and

Community. The rest were from English, Philosophy, Thai, Japanese, and Chinese

majors as shown in Table 3.

Table 3. Majors of the Students Participating in the Study

Number of the
Majors 7! Percentage

French 22 33.33
Mass Communications 15 22.72
Home and Community 12 18.18
English 8 12.12

Thai 6 9.09
Philosophy 1 1.512
Japanese 1 1.512
Chinese 1 1.512

Total 66 100

In addition, another 35 students from the intermediate level (i.e. their EE
scores on the English test section ranging from 50 to 70) participated in the pilot study
to validate the instruments. They were randomized using the Stratified Random

Sampling technique. Because this study was not affiliated with any particular English
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courses offered at CMU, participating in this study was not mandatory for the
students. As a result, the random plan in the pilot study was not successful. Because
of this problem with the random technique, the sampling plan was changed to the

intact group option.

Instruments of the study

The instruments used in this study were the Reading Comprehension Test of
English (RCTE), an attitude questionnaire on modes of testing, and a computer
program to deliver the computer-based RCTE. Their development processes are
explained in details below.

1. Development of the Reading Comprehension Test of English

(RCTE)
The test development framework by Bachman and Palmer (1996) was applied

in the test designing stage for this study.

1.1 Defining the test constructs

From the models and issues of SL/FL reading reviewed in the previous
chapter, it is apparent that schemata and background knowledge play a significant role
in the reading processes. They can affect test performances and distort the true ability
that is being measured (Bachman and Palmer, 1996). 'In a test development process,
test developers should be aware of schemata effects. Bachman and Palmer (1996)
propose three approaches to prevent and circumvent constraints that can be caused by
background knowledge in the test designing stage. One option is that the background
knowledge is excluded solely from the constructs. In other words, only the language

ability that we want to measure is defined. Another way is to include background
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knowledge and language ability in the constructs. The last possibility is to define
background knowledge as a separate construct from the language ability.

For this particular study, the background knowledge or schemata were
excluded from the constructs. Only the reading comprehension skills in the SL/FL
were measured. In addition to preventing the effects of background knowledge,
factors related to the students and their English courses taken at CMU were also
considered and minimized in the test development process. Since the English courses
offered to all first year students in the academic year of 2004 are absolutely new,
passages and vocabulary used in the tests had to be neutral and accessible to all of the
participants.

A Foundation English II course syllabus offered to first year students at
Chulalongkorn University Language Institute (CULI) was selected as a guideline for
the test construction. A set of vocabulary and two themes for the reading passages
were chosen: technology and alternative therapy.

1.2 Design statement of the RCTE

1.2.1 Purposes of the test

The RCTE was developed to. measure the . general English reading
comprehension skills of first year students in the tertiary level and to find out whether
two different modes of test presentation (paper-and-pencil and the computer) affect
test performances.

1.2.2 Description of the target language use and task types

The target language use in this study refers to the ability to apply reading skills

when approaching reading materials from real-life magazines, newspapers and
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textbooks which contain articles or passages written in English and in different genres
such as narrative, descriptive, explorative, and argumentative.

The task type of this test was in the multiple-choice format (MC). Although
the MC format has been increasingly criticized, it is still being employed in many test
constructions. Alderson et al (1995: 45) pointed out that the MC format is often used
in testing reading ability since it allows test writers to “control the thought processes
of readers.” Popham (1978: 55) also stated that the MC format is “flexible” and “can
be applied to measure cognitive and affective outcomes.” It is also objectively scored
which can create reliability. However, there are some weaknesses in the MC format
that were also considered during the test writing stage. To make this RCTE a reliable
one, the empirical data underwent item analysis. The results were used to revise the
test items. The RCTE is composed of two tasks: vocabulary in context and reading
comprehension.

Task One: Vocabulary in context. This task is comprised of a stem, which is a
short piece of text with a blank for a missing word. The missing word is to be a noun,
a verb, an adjective, or an adverb. Four different words are provided in the four-
option MC format. One of those is the correct and the most appropriate word to
complete the statement. The others are distractors.

Task Two: Reading Comprehension. This task is composed of a reading
passage of approximately 450-500 words, which is 3-5 paragraphs. There are test
items following the passage. A test item is comprised of a stem which can be a direct
question or an incomplete statement. Four answers are provided in the MC format.

One of them is the correct answer and the rest are distractors.
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1.2.3 Characteristics of test takers

The test takers were 18 and 19 years of age. They were admitted to study in
the Faculty of Humanities at Chiang Mai University (CMU). They may have
different levels of English proficiency because of their exposure to the English
language while they were in secondary school. They were expected to be familiar
with the four-option multiple-choice testing format since they had taken either the
Entrance Exam or a quota exam which were in such a test format. With their
educational backgrounds, many of them studied in foreign language stream, social
science, and humanistic programs during high school. At the time of the
implementation of these tests, the test takers were majoring in one of the humanities
fields, such as English, French, German, Japanese, Thai, and history. The tests used
in this study should not create anxiety among the students/test takers since they were
specially designed without reference to any specific English language courses offered
at CMU. The scores gained from the RCTE were not used in any grading decisions.
In other words, the test of this study could be viewed simply as a low-stakes test.

1.2.4 Operational definition of the test construct

Reading comprehension in the present study means “the ability to understand
information” in a given reading passage and “interpret it appropriately” (Grabe and
Stoller, 2002: 17).. The tests were constructed based on a syllabus of FE II offered at
CULI and a theory of reading in the second/foreign language. Background
knowledge or schemata were not assessed. The tests focus mainly on drawing out
reading abilities and the ability to understand text organization or knowledge of
organization (Bachman and Palmer, 1996) and knowledge of the English language.

To be able to achieve comprehension, the test takers or the participants of this study
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should be able to exhibit the following reading skills and knowledge (i.e. knowledge
of English language).

Reading comprehension skills

e Scanning e Recognizing supporting details
e Skimming e Summarizing information
e Identifying pronoun references e Making inferences
e (Guessing word meaning from e Drawing conclusions
context

e Identifying the topic and main
idea

Knowledge of the English language and organization

Knowledge of the English language is the knowledge of organization that, in
this situation, emphasizes only knowledge of grammar (comprising vocabulary and
syntax), textual knowledge (including cohesion) and pragmatic knowledge.

1.2.5 Plan for evaluating the qualities of usefulness

The qualities of usefulness of the test are composed of reliability, construct
validity, authenticity, interactiveness, impact, and practicality. The plan to achieve
these qualities will be outlined below.

Reliability

This test was a low-stakes test due to the fact that the scores that the
participants gained did not affect their performances in their current English courses.
However, the K-R20 reliability level was set at a high level of .80. The reliability was

obtained through the trying-out, pilot study, and the main study.
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Construct validity

An important issue in designing and using any language tests is that the test
results should enable the test developers to make inferences about the performance of
the test takers beyond the test situations. The tests must also elicit the test takers’ true
language abilities that the tests are aimed to measure (Bachman, 1990). To make the
RCTE valid and its results purposeful, it was constructed based on theories of SL/FL
reading comprehension, particularly the interactive models of reading. Three
specialists were asked to validate the tests. The tests were then tried out in order to do
the item analysis.

Authenticity

The selected reading passages were assembled from those in real life and they
were not simplified. Simplification of a text can be done in several ways such as
simplifying the syntax features or changing lexical items. Though simplification may
make the text less difficult, it may distort the original message or may make the text
more difficult in some other aspects of text features (Alderson, 2000a: 72-74).
However, some parts in certain passages were discarded to make it suitable for the
test situation. . In real life it is quite unusual to add questions or quizzes about every
passage or articles for the readers to answer like in a test situation. However, the
readers themselves may form questions about a passage they read.

Interactiveness

The interactiveness of this RCTE refers to the interactive reading process in
which the test takers apply both low-level knowledge and high-level knowledge while

reading the text. A way to observe this interactiveness is to include test items which
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measure both low-level processing components such as word recognition and high-
level processing components such as syntax and semantic knowledge.

Impact

The implementation of the RCTE may not have serious impact on the test
takers or the participants since it is not related to their studies and grading. However,
the participants may feel more conscious about their reading abilities. The results
from the RCTE delivered through the computer would somehow initiate
considerations among practitioners in educational organizations about implementing
the computer in instruction. The impact of the implementation of a computerized test
can be obtained by interviewing the students or test takers and individuals involved in
the test development and administration.

Practicality

The issues related to the use of the RCTE especially through the computer
mode are very important and need thorough consideration. Even though a
computerized test can assist the test developers and the test takers in many ways, the
management of computerized tests seems to be quite complex and requires quite a
number of staff; especially technicians and computer programmers. Besides, the staff
who administer computerized tests are required to have knowledge and skills of the
systems.

1.3 The test blueprint

1.3.1 Test structure

Number of parts/tasks: The RCTE is composed of two main parts: (1)

vocabulary and (2) reading comprehension.
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Sequence of parts: The RCTE begins with the vocabulary part and it is
followed by the reading comprehension part, which is divided into two subsections:
reading comprehension I and II.

Number of tasks per part: The vocabulary part consists of 40 test items and the
reading comprehension section consists of four reading passages. Each reading
passage is about 450-500 words long and is followed by 15 test items. Hence, the
reading comprehension section is composed of 60 test items. The total number of test
items is 100. These 100 items are divided equally into two halves which are
presented in the two modes of testing. This means 20 vocabulary items and two
reading passages with 30 test items are presented on paper. The other set is presented
on the computer, that is, the other 50 test items are computerized.

1.3.2 Test task specifications

Purpose: The RCTE was developed to measure reading comprehension of
English from two modes of test presentation: conventional (paper-and-pencil) and the
computer.

Definition of the construct: The construct was the same as in the design
statement.

Characteristics of the setting: The setting of the RCTE administration
consisted of two locations.  The paper-and-pencil test was administered in a
classroom in which seats were arranged in a testing situation and the computer-based
RCTE was held in a computer lab, which consisted of 42 desktop sets. Each
computer was set apart from the others without cubicles. Obviously, the computer lab

was set up this way to facilitate computer instructions and not for testing purposes.
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Both locations were in the same building but on separate floors at the Faculty of
Humanities at CMU. The rooms were well-lit and air-conditioned.

Participants: The participants were first year students from the Faculty of
Humanities who were, at that time, studying Foundation English I, I, and III (FE I, I,
and III) at CMU. Besides the test takers, the researcher attended and monitored the
computer-based test while two research assistants monitored the paper-and-pencil test.

Time of task: Since this study was specially designed and was not affiliated
with any English language courses offered at CMU, and in order not to disturb the
participants’ regular class periods, the RCTE had to be administered out of the regular
class times. Fortunately, under a new regulation at CMU, there are no classes on
Fridays. Therefore, the study was held on Fridays during the first semester of the
academic year of 2004 at CMU. The test administrations were arranged to meet the
participants’ convenience.

Time allotment: In the pilot study, each mode of testing took about 2 hours.
For the main study the time allotment for each mode was reduced to 1.30 hours due to
the reduction of the test items.

Instructions. The instructions for each mode were in Thai.

Characteristics of input:

Vocabulary

General Description: After reading a short text with a blank, the test

takers had to select an appropriate word from the given four multiple-choice options.
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Prompt attributes:

1. Each short text was written up or adapted from articles or short
passages related to two topic areas: technology and alternative therapies. They were
taken from newspapers, textbooks and magazines.

2. Knowledge to be tested was knowledge of the English
language:

2.1 Grammatical knowledge: parts of speech, collocation,
appropriate meaning
2.2 Abilities to use contextual clues

3. Each text was consisted of about 3-5 sentences long with a
blank of a missing word. The word was one of these: a noun, a verb, an adjective or
an adverb.

4, Each text was made up of facts, descriptions, arguments, or a
combination of these.

Response attributes:

1. On the paper-pencil test, the test takers selected and circled an
appropriate word from the four multiple-choice options. For the computer-based test,
the students used a mouse to click the option of their selected answer.

2. The four multiple-choice options comprised:

a. One correct answer that was grammatically correct and
had a meaning that appropriately completed the sentence or the text.

b. Three incorrect choices that were grammatically correct
but had an inappropriate meaning or were both grammatically incorrect and had an

inappropriate meaning.
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Reading Comprehension

General description: After reading a passage of 450-500 words, the
test takers were to answer comprehension questions based on the passage.

Prompt attributes:

There were four reading passages.

1. Each was related to one of two topic areas, technology and
alternative therapies, and was taken from a textbook, a newspaper, or a magazine.

2. Each contained 450-500 words.

3. Each passage included facts, description, argumentation, report,
or a combination of these.

4. Each passage was checked for readability level.  The
readability level expected for each passage was at the 10-12 Grade level using Flesch-
Kincaid Grade Level readability formula available in the Microsoft Word Processor
program.

5. There were 15 test items asking about each passage in the pilot
study and the total number of items for all passages in the main study was reduced to
24. The test items were:

5.1 Questions asking the test takers to do one of the
following:
a. find the main idea of a paragraph, understand an
implied main idea, choose the best title
b. find specific information (scanning)
c. identify pronoun references

d. guess the word meaning from the context



.

f.

Response attributes:

68

recognize supporting detail(s)

make inference(s) or draw conclusions

1. On the paper-pencil test, the test takers had to select and circle

the best answer from the four multiple-choice options. On the computer-based test,

the students used a mouse to click the correct answer.

2. The four multiple-choice options included

2 The correct answer which was one of the following:

f.

general information/main idea of the paragraph
or of the passage

specific information

a noun or phrase that is referred to

a synonym or word/expression of similar
meaning

a supporting detail

an appropriate inference or interpretation

2.2 Three distractors.

Scoring method: Each correct answer was worth one point. The total

score for the pilot study was 100 (i.e. 50 points for the paper-and-pencil test and 50

points for the computer-based test). For the main study, the scores were reduced to 44

points (i.e. 22 points for the paper-and-pencil test and 22 points for the computer-

based test).
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2. The development of the questionnaire

2.1 Purpose

The questionnaire was developed to find out the participants’ attitudes towards
the two modes of testing. Specifically, the questionnaire aimed to compare the
participants’ attitudes/opinions about the two modes of test presentation before and
after they took the tests in the two modes.

2.2 Constructs and organization

The questionnaire was in the form of a five-point Likert’s scale. The scale of
one represents disagreement or the least preference and the scale of five represents
strong agreement or the most preference. The questionnaire was composed of four
main parts.

Part I: English language test anxiety. This part examined the
participants’ anxiety when taking the English language test in general. This part was
composed of nine items.

Part 1I: Familiarity with the computer. This part asked about the
participants’ familiarity with computer use and computerized tests. There were nine
items.

Parts I and II were adapted from a study of Stricker and Wilder (2001)
on Examinees’ attitudes about the TOEFL-CBT, possible determinants, and
relationships with test performance (TOEFL Research Report 01-01).

Part III: Attitudes towards conventional and computer-based tests.
This part was developed by the researcher in order to find out the participants’
attitudes/preferences about tests presented in two different modes of testing

(conventional and computer) before and after they took the tests. This section of 17
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items was tried out in the pilot study and revised. After the revision, 26 items were
tried out again before being implemented in the main study.
The constructs of Part I1I are outlined below:

Items No. 1-2: Students’ familiarity with and anxiety
about the tests delivered by the two
modes.

Items No. 3- 8: The English language test characteristics:
test format, length of the reading
passages, difficulty of the test, the

language of the instructions, and the font

size.

Item No. 9: Students’ preference for test presentation
modes.

Item No. 10: Time allowance for the two modes of test
presentation.

Part 1V: Open-ended section. This last part asked the participants to
express their preferences and concerns about the two test presentation modes.
3. The development of the computer program to deliver the RCTE
The computer program used to deliver the RCTE was specially designed for
this study. The program was written using Visual Basic Version 6.0 and the Database
software. The delivery system was in a linear fashion. It followed the Computerized
Fixed Test Delivery Method (Parshall et al, 2002) and was composed of two main
programs: the test presentation program and the record program (the database). The

test presentation program was divided into four main sections: introduction, tutorials
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(compulsory), the tests, and the report. The delivery process is illustrated in Figure 1
below. The database (as shown in Figure 2 on page 72) was also divided into two
main sections: student’s information record and the database of the test which allows

the test developer to add an unlimited number of test items and revise the existing

items.
The CB-RCTE
Introduction \
Tutorials NO
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The tests NPTV e
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Vocabulary |¢— —> The Database
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Reading |
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Reading I !

|

SAVE NO )
Score Report & End

Figure 1. The Program Outline of the Computer-Based RCTE
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The Test Database

'

Vocabulary section

Reading |

Reading II

Correct choices

Figure 2. The Database of the Computer-Based RCTE

The Tutorials

The tutorials were compulsory in order to familiarize the test takers with the

CB-RCTE system. The test takers had to complete the tutorials before navigating to

the test sections. The tutorials were divided into three sections: (1) how to use a

“mouse”, (2) how to scroll the text, and (3) how to choose the answer.

These

activities were arranged in a fixed sequence and the students could navigate to

subsequent sections when they completed the preceding one. The time allowed for

the tutorials was 20 minutes. However, the students could spend less than the time

allowed in completing the tasks. This meant they could begin the test immediately

when they finished the tutorial section.
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Procedures

1. Development of the instruments

The instruments, namely the RCTE, the questionnaire, and the computer
program to deliver the RCTE, were developed and revised during the second semester
of the academic year of 2003 (during October — February, 2003). The instruments
were developed according to the specifications described in the previous section. The
RCTE was initially composed of 40 vocabulary items to measure the ability to use
words in contexts and four reading passages with 60 test items. The questionnaire
was composed of four parts and the total number of items was 35.

2. The instrument validation

The RCTE and the questionnaire were examined for content validity, construct
validity, and criterion-related validity. The content of the RCTE was based on the
objectives for reading ability of the FE II offered at Chulalongkorn University
Language Institute (CULI). The reading construct of the RCTE was based on the
interactive model of reading in SL/FL. Apart from the content and construct of
reading, a simplified version of Bloom’s Taxonomy of Educational Objectives that is
used in test designing was applied. The criterion-related validity was obtained by
using the Pearson Product Moment Correlation Coefficient to find the correlation
coefficient between the RCTE and the English language test scores, from the Entrance
Exam. The reliability level of the two instruments was set at .70 (K-R20). The

validation process and results are described below.
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2.1 A priori validation

2.1.1 Qualitative analysis of the RCTE

The RCTE was originally composed of 40 vocabulary test items and four
reading passages with 60 test items (i.e. 15 items corresponding to each passage).
Thus, the total number of the test items was 100. The RCTE was developed
according to the specifications mentioned in Chapter III. The vocabulary items were
created to measure the ability to use words in context and knowledge of the English
use and grammar. All four reading passages were examined for the readability levels
using the Flesch Readability formula available on the Microsoft Word Processor.
Two values were used in consideration: grade level and reading ease level. According
to the Flesch formula, the higher the grade level the more difficult the text is. The
lower the reading ease level the more difficult the text is (Flesch, 1951).

The reading passages selected were in the areas of technology and Internet and
alternative therapies. —There were two reading passages under the theme of
technology, namely “Online Epidemic” and “No Calls in Class, Kids”. The “Online
Epidemic” passage had a level of reading ease at 38.5 and its readability level was at
Grade 12. The “No Calls in Class, Kids” passage had a level of reading ease of 53.2
and its readability level was at Grade 10.7. The other two reading passages under the
alternative therapies theme were ‘“Meditation” and ‘“Naturopathy”.  The passage
“Meditation” showed a level of reading ease at 47.5 and its readability level was
Grade 11.1 while the “Naturopathy” passage revealed a reading ease level of 39.1 and
its readability level was at Grade 12. The readability levels of the passages are shown

in Appendix C. The four reading passages could be considered relatively difficult and
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should be appropriate to the level of English proficiency of the participants in the
study who were studying in the first year at the tertiary level.

Three lecturers at the Chulalongkorn University Language Institute (CULI)
examined the RCTE’s construct and content appropriateness. The contents and
reading skills to be measured were compared against the reading skills in
second/foreign language theory and in Bloom’s taxonomy of the cognitive domain.
Based on Bloom’s taxonomy of the cognitive domain (Bloom, 1974), there were
sixteen test items that aimed to measure the knowledge level. Nine items measured
skills at the comprehension level while eight items aimed to measure skills at the
analysis level and 27 items for the synthesis level. Looking at specific reading skills,
there were six items testing the ability to find pronoun references, ten items on finding
specific information, and nine items measuring understanding of both explicit and
implied ideas. The abilities to make inferences and to find main ideas were measured
in eighteen items. Seventeen items aimed to measure the ability to guess meaning
from the context while only one item measured the ability to find a topic or a title.
Therefore, the total number of test items in the reading comprehension section was 60.
The proportion of the test items and reading skills measured is illustrated in Appendix
C. For the vocabulary part, all vocabulary items were also examined for content
appropriateness.

2.1.2 Qualitative analysis of the questionnaire

The questionnaire was developed according to the specifications mentioned in
the previous section of this chapter. There was only one set of the questionnaire and
it was composed of four sections. Part 1 consisted of nine items surveying the

participants’ anxiety towards the English language test in general. Part 2, consisting
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of nine items, was to find out the participants’ familiarity with the computer. Part 3,
comprising seventeen items, aimed to find out the participants’ attitudes towards the
test delivered through the two modes of testing.  The final part (Part 4) was an open-
ended section that allowed the participants to add or express their opinions about the
tests from the two modes. The last two parts (Parts 3 and 4) were to compare their
attitudes before and after they completed the tests. Therefore, Parts 3 and 4 were
distributed twice: before and after the administration of the test. To validate the
questionnaire qualitatively the same three lecturers from CULI also reviewed the
questionnaire, which is in the Thai language. They agreed on the appropriateness of
the content and language. The pilot version of the questionnaire is shown in
Appendix E.

2.2 A posteriori validation

2.2.1 The RCTE item analysis

The paper-based (P&P) and computer-based RCTE were administered to 35
students at CMU and the data was analyzed using the Item Analysis and Grading
Program (CTIA/Grading version 6.30) developed by Associate Professor Suphat
Sukamolson, Ph.D. (2000). The program is based on the classical test theory and it is
appropriate to perform statistical analysis of the RCTE. The statistic values of all 100
test items derived from the item analysis procedures are shown in Appendix D. The

descriptive statistics from the analysis are demonstrated in Table 4 below.
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Table 4. Descriptive Statistics of the Paper-Based RCTE and the Computer-Based

RCTE in the Pilot Study
Mode o.f 1.\10. of Total Y SD K-R 20
presentation items score
P&P 50 50 21.11 7.42 .83
Computer 50 50 24.09 8.61 .87

N=35

The total number of the test items administered conventionally in the pilot
study was 50. Of 50 items, 20 items were in the vocabulary section and 30 items
were in the reading comprehension section corresponding to two reading passages
(“Online Epidemic” and “Meditation™). The results of the analysis show that the
mean score is 21.11 with the standard deviation value of 7.42. The set also yields the
internal consistency estimate or the reliability coefficient (K-R20) of .83.

Similar to the paper-based RCTE, the computer-based version underwent the
item analysis procedures using the same program. The computer-based RCTE was
composed of 50 test items. There were 20 items in the vocabulary section and 30
items in the reading comprehension section. The two reading passages were “No
Calls in Class, Kids” and ‘“Naturopathy”. The results as shown in the table above
reveal that the mean score is 24.09 with the standard deviation value of 8.61. The set
also has an internal consistency estimate (K-R 20) of .87. Although the mean scores

are relatively low, the two sets appear to be consistent.
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2.2.2 Correlation between the pilot paper-based RCTE, the computer-
based RCTE, and the English test scores from the Entrance
Examination (EE)

Pearson Product Moment Correlation Coefficient was used in finding the
correlation between the two sets of the RCTE from the two modes and between the
RCTE sets and the EE scores. The results show that the four subsections of the RCTE
(the paper-based vocabulary and reading comprehension sections and the computer-
based vocabulary and reading comprehension section) are significantly correlated.
The correlation coefficients range from .633 to .769 at the .01 level (two-tailed). In
other words, the four subsections yield from a moderate to rather high correlation.
(See Table 5 on page 79.)

When examining the internal correlations of the two subsections (vocabulary
and reading comprehension) of each mode, moderate correlations are achieved. Of
the paper-and-pencil mode, the two subsections are significantly correlated at .711.
When examining the computer mode, the vocabulary and the reading comprehension
sections are also significantly correlated at the moderately high level. The correlation
coefficient is .769.

The correlations of the four subsections across modes were also examined.
The paper-based vocabulary is significantly correlated with the computer-based
vocabulary at .695 and it is significantly correlated with the computer-based reading
comprehension at .739. Another significant relationship was found between the
paper-based reading comprehension and the computer-based vocabulary at .633. The
paper-based reading comprehension and the computer-based reading comprehension

are significantly correlated at .672. Apart from the correlation of the individual parts,
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the total scores from the two RCTE sets (i.e. the conventional and the computer

modes) yield statistically significant correlation of .785 at the level of .01 (two-tailed).

Table 5. Correlation Matrix of the Paper-Based RCTE, the Computer-Based RCTE,

and the Entrance Examination (EE) scores in the Pilot Study

P&P VC P&PRC CB-VC CB-RC Pé&P CBT EE

Total Total scores
E/SCLP - 1711 5% 695%* J739%* .906%** J765%* J719%*
Egép f- 633k O/ 2% 941 ** .696%** .802%**
CB-VC = J769%** J713%* .908** .695%*
CB-RC -- J758%* .966** J742%*
E‘?;E S 785%% gD
EE_TE N 6T
EE B
scores

N =35, N of items = 100, ** p < .01 (2-tailed).
Note: P&P stands for the paper-based test and CB stands for the computer-based test. VC
stands for vocabulary and RC stands for reading comprehension.

The subsections of each mode also yield a moderate to high correlation with
their respective total scores. The correlation coefficient among them ranges from .696
to .966. It is obvious that the total score of each mode has a high relationship with the
scores from its two subparts. However, the correlation of the subsections with the

total score from the opposite mode only reveals a moderate correlation. The
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relationship between each subpart of each mode also produces a moderate and
significant correlation with the English test scores from the Entrance Examination.
The correlation coefficients range from .695 to .802.

In addition, the correlations of the total scores of the RCTE from both modes
and the English test scores from the Entrance Exam were also calculated. The results
show that the paper-based RCTE yields a high and significant correlation with the
English scores from the EE at .826 while the computer-based RCTE is significantly
correlated with the English scores from the EE at the moderately high level. The
correlation coefficient is .767 (.01 level, two-tailed).

2.2.3 The RCTE items selection

Since the RCTE was administered in the two modes and is composed of two
separate sets, parallelism between the two sets is essential and should be achieved. In
order to claim that the scores of the two sets are equivalent or can be used
interchangeably, “theoretical assumptions underlying procedures for establishing
score comparability” (American Educational Research Association, 1999: 57) should
be provided. For this study, statistic values obtained from the item analysis and the
measured reading skills are applied in the selection. Table 6 shows the statistic values
that were used as the criteria in selecting appropriate test items for the main study.

Table 6. Statistics Used in Selecting Items

Difficulty Indices: 0.20<p>0.80
Delta: 9.5<A >16.50
Discrimination Index: d>0.20

Biserial Correlation Coefficients (1yis): Tpis = 0.20
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Additional criteria, which were the reading skills as specified in the test
specifications, were also applied in selecting the test items in the reading
comprehension section. In addition to those criteria mentioned, the findings from the
pilot questionnaire and related studies concerning health problems such as eyestrain,
fatigue associated with staring at a screen (Mourant et al, 1981 cited in Clariana and
Wallace, 2002), and cognitive workload that may be caused by the use of a new test
task type (Noyes et al, 2004) were also applied in the consideration.

The selected items were those that obtained the aforementioned statistic values
required. For the reading comprehension section, the selected test items were those
that produced both the required statistic values and those that were matched in terms
of the skill being tested. Some test items in this section of the two modes that were
not eligible statistically but were matched based on the measured skills were also
selected. Those items were then revised and used in the main data collection
procedure.

Based on those criteria, there were 20 vocabulary items selected. Twelve
vocabulary items were selected from the paper-based mode and eight items were from
the computer-based one.. To obtain ten items in each mode, two items from the paper-
pencil mode were used in the computer-based one. Among the 60 reading
comprehension test items, the test items from each passage that were found to be
parallel were those that aimed to measure six reading skills, namely scanning (finding
specific information), finding pronoun references, guessing word meaning from
context, finding main ideas, making inferences, and understanding explicitly and
inexplicitly stated ideas. Only 24 items in the reading comprehension section were

parallel. This means that there were six parallel test items corresponding to each
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reading passage. Thus, the total number of the selected test items administered in
the main study was 44 out of 100. The statistic values of the selected items are shown
in Appendix D.

Of 44 test items selected, 22 items were administered conventionally and the
other 22 items were delivered through the computer. Of the 22 test items in each
mode, ten items were in the vocabulary section and twelve items were in the reading
comprehension part. The data obtained from the main study was then analyzed using
the CTIA/Grading program.

2.2.4 The quantitative analysis of the questionnaire

Each participant was asked to respond to the questionnaire before and after
doing the tests in the two modes. The questionnaire is in the five-point Likert’s scale
and the total number of the items is 35. The pilot questionnaire is shown in Appendix
E. The scale of one refers to strong disagreement or the most negative attitude while
the scale of five refers to strong agreement or the most positive attitude.

The questionnaire is composed of four parts: Part 1 on the students’ anxiety
towards English language tests, Part 2 on the students’ familiarity with the computer,
Part 3 on the students’ attitudes towards the paper-based and the computer-based of
the reading test of English, and Part 4 on the students’ preferences towards modes of
the reading test of English, which is in an open-ended format. All four parts were
distributed to the participants before they did the tests. The set that was distributed
before the test administration is called the pre-test questionnaire. Only Parts 3 and 4
were distributed after they completed the tests from the two modes, and this set is
named the post-test questionnaire. The data from the pre-test and post-test were

analyzed separately.
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Although the number of the students who completed the RCTE from the two
modes is 35, only 34 sets of the questionnaire were answered prior to the test
administration and 33 sets of the questionnaire were collected subsequent to the test
administration. The responses from the questionnaire were analyzed using SPSS for
Windows to find descriptive statistics, frequency, reliability, and correlations. The
statistics values are illustrated in Table 7 on page 84. The grand mean score of all 35
items is 117.03 with standard deviation of 9.17 (N=33). The alpha reliability
coefficient of the entire questionnaire is .66.

Part 1: English language test anxiety. This section is composed of nine items.

The mean score of this section is 29.61 with a standard deviation of 2.47. The
reliability alpha coefficient is achieved at -.26.

Part 2: Familiarity with the computer. This section is also composed of nine

items. The mean score of this section is 30.64 with a standard deviation of 5.23. The
alpha reliability coefficient is .75.

Part 3: Attitudes towards the paper-based and the computer-based RCTE.

This section is composed of seventeen items and was distributed before and after the
participants did the tests in the two modes. The mean score from the pre-test is 56.76
with a standard deviation of 4.76 (N=34), while the post-test yields a mean score of
56.24 with a standard deviation of 5.75 (N=33). The alpha reliability coefficient of

the pre-test is .41 and the alpha reliability coefficient of the post-test is .51.
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Table 7. Mean Scores and Reliability Coefficients of the Pilot Questionnaire

- Standard
Part X Deviation K-R20 Correspondents
(SD)
All 35 items 117.03 9.17 .66 33
Part 1
29.61 2.47 -.26 34
(9 items)
Part 2
30.64 5.23 75 34
(9 items)
Part 3
(17 items)
Part 3 (Pre) 56.76 4.76 41 34
Part 3 (Post) 56.24 55 Sl 33

From the statistic values illustrated in Table 7 above, it is apparent that Part 1
of the questionnaire produced a very low and negative internal consistency estimate
(K-R20 = -.26). Although this part was to find if the students had anxiety towards
English language tests in general, the students might be confused with the RCTE tests
that they had to take. To avoid this ambiguity, which could contaminate the study
results, this part was discarded.

Part 3 of the questionnaire was revised based on the same constructs. Two
additional lecturers from the English Department at CMU were asked to review the
revised questionnaire. The revised version consists of ten main topics. The total
number of items is 26. Of 26 items, eleven items are related to the paper-and-pencil

test and twelve items are about the computer-based test. Three other items are about
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the students’ familiarity with other computerized tests and the language of the test
instructions.  The revised questionnaire is shown in Appendix G. The alpha
reliability coefficient of all 26 items is .69 in the pre-test and .73 in the post-test.
These reliability coefficient values are obtained from the main study.

Therefore, the questionnaire used in collecting the data for testing the second
hypothesis is composed of three parts: Part 1 on the students’ familiarity with the
computer, Part 2 on the students’ attitudes towards the conventional and the computer
test modes, and Part 3 on their general opinions. The total number of the items is 35.

In sum, the RCTE of 100 test items and the attitude questionnaire underwent
both qualitative and quantitative analyses. The reading passages used in the reading
comprehension section have readability levels ranging from grade levels 10.7 to 12
and their reading ease levels ranging from 39.1 to 53.2. The reading passages can be
considered as difficult based on Flesch’s scales. The 100 items were split into halves.
That is 50 items were used in the paper-pencil test form and the other 50 items were
computerized. The paper-pencil set has an internal consistency estimate of .87 and
the computerized set has an internal consistency estimate of .83. To make the two
sets equivalent and comparable, the test items were examined for similar statistic
values. In addition, those items in the reading comprehension section were examined
for similar reading skills. Therefore, only 44 test items were selected and used to
collect the data. The reading skills were also matched for similar sub skills, which are
scanning, finding pronoun references, guessing word meaning from context, finding
main ideas, making inferences, and understanding explicitly and inexplicitly stated

1deas.
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Regarding the attitude questionnaire, Part 1 produced a negative internal
consistency estimate of -.26 while Part 2 yielded a moderate internal consistency
estimate of .75. Part 3, which compared the students’ attitudes towards the two
modes of testing before and after the test administrations, produced low reliability
coefficients. Before the test administration, Part 3 had an internal consistency
estimate of .41. After the test administration, it produced an internal consistency
estimate of .51. As a result of these low internal consistency estimates Part 3 was
then revised. The revised attitude questionnaire was composed of three parts: Part 1
on students’ familiarity with computers, Part 2 on students’ attitudes towards the two
modes of testing (the paper-pencil and the computer-based tests), and Part 3 on

students’ general opinions.

The data collection and data analyses

1. Data collection procedure and design

The paper-and-pencil RCTE and the computer-based RCTE were administered
to 66 students. The students were randomly divided using the counterbalanced design
(see Table 8 below). This means they sat for both tests in the two modes of testing.
The answers that the students made in the paper-and-pencil test were compiled and
recorded on a prepared item analysis sheet and the responses from the computer-based
test were recorded on diskettes. The computer-based RCTE raw data was then printed
out and recorded on the prepared sheet for the item analysis. The scale scores from
the questionnaire were recorded in the Statistical Package for the Social Sciences

Software (SPSS) for Window version 11.5 to be analyzed.
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Table 8. Design for Test Administrations

Paper-and-pencil | Computer-based
Pre-test RCTE RCTE Post-test
Questionnaire Group A Group B Questionnaire
Group B Group A
2. Data analyses

The raw scores from both the conventional RCTE and the computer-based
RCTE were analyzed statistically using the SPSS program for Window version 11.5.
The total scores from each test mode were analyzed for descriptive statistics.  The
correlation coefficient between the two sets of tests was also calculated using Pearson
Product Moment Correlation. The correlation coefficient between the RCTE of the
two modes and the English test scores from the Entrance Exam was set at .70
(relatively moderate relationship (Brown, 1996: 153)). The alpha or significance
level was set at .05. To test the hypotheses, t-test (dependent sample) was applied.

2.1 The quantitative analysis of the RCTE

The total number of test items administered conventionally and by computers
was 44 items (i.e. 22 items in the paper-and-pencil form and 22 items in the
computer-based form). The grand mean of all 44 items i1s 19.29 with the standard
deviation of 7.16 and the internal consistency estimate (K-R20) is .83 (N=66). When
analyzing the data from each test mode separately, the mean score of the paper-based
version is 9.7 with a standard deviation of 4.0 and it obtains an internal consistency

estimate
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(K-R20) of .74. Similarly, the computer-based set produces the low mean score of 9.5

with the standard deviation of 4.0 and its K-R20 reliability coefficient is .72 as shown

in Table 9.
Table 9. Descriptive Statistics of the RCTE
Mode o.f Nu.mber of Total X SD K-R20
presentation items scores
Both
(P&P and 44 44 19.29 7.16 .83
Computer)
P&P 22 22 9.7 4.0 74
Computer 22 92 9.5 4.0 72
N =66

Note: These descriptive statistics are obtained from the item analysis using the CTIA.
The scores from each part from the two modes were calculated for correlations
using the Pearson Product Moment Correlation Coefficient formula. Table 10 on page
89 shows that the paper-based vocabulary section obtains a moderate and significant
correlation with the reading comprehension section and with the computer-based
vocabulary at .523 and .515 respectively.. Similarly, the computer-based vocabulary
section is significantly correlated with the paper-based reading comprehension section
and the computer-based reading comprehension section at .516 and .575 respectively.
The paper-based vocabulary section reveals a significant correlation with the
computer-based reading comprehension section at a low level. The correlation
coefficient is .371. The reading comprehension sections of both modes also yield a

low but significant correlation at .442.
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In addition, each subsection produces significant correlations with the total
score of each mode. The four subsections yield from a moderate and significant
correlation to a high and significant correlation with the total score of the
conventional mode. The correlation coefficients range from .470 to .902. Similar
correlations are also found between the four subsections and the total score of the
computer-based mode. The correlation coefficients for this mode range from .494 to
901. It is also apparent that the two subsections of each mode produce a high and
significant correlation with their respective mode of test presentation. However, the
four subsections reveal a generally moderate and significant correlation with the
scores from the Entrance Examination. The correlation coefficients range from .533
to .692.

Table 10. Correlation Matrix of the Paper-Based RCTE, the Computer-Based RCTE,

and the Entrance Examination (EE) scores

P&P P&PRC CB-VC CB-RC P&P CB- EE
VC RCTE RCTE scores
P&P - 523 ** SIS %% .839** 494** .533**
VC
P&P RC - S516** A442%** .902** S537** .596**
CB-VC -- ST75%** .590** 873** .692%**
CB-RC - A470%** 901** .645%*
P&P - 593** .660**
RCTE
CB- %k
RCTE - 752
EE .
scores

N =66, N of items = 44, **, p < .01 (two-tailed).

The total scores gained from the two modes were also calculated to find if

there were any relationships with each other and with the students’ scores of the
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English language test from the Entrance Examination. The result shows that the
paper-based RCTE is moderately and significantly correlated with the computer-
based RCTE at .59. When examining the relationship of each mode with the English
test scores from the Entrance Exam, the paper-based RCTE produces a moderately
high and significant correlation with the English test scores from the Entrance Exam
(r = .660). Interestingly, the computer-based RCTE yields a higher significant
correlation with the English test scores from the Entrance Exam than the conventional
mode at .75. This is probably because the students were motivated in doing both
tests.

2.2 The quantitative analysis of the questionnaire

The questionnaire that was distributed in the main study consisted of three
parts. Part 1 was distributed to the students before the test administration in order to
survey their familiarity with the computer. Parts 2 and 3 on the students’ attitudes
towards the two modes of testing were distributed to the participants before and after
they took the tests from the two modes. The statistic values of Part 2 from before and
after the test administration were analyzed separately and in combination. Table 11
on page 91 shows. that the mean score of all 35 items is 114.68 with a standard
deviation of 13.29. The entire set yields an internal consistency estimate of .80.

Part 1: The students’ familiarity with the computer. The mean score of this

part (9 items) is 29.60 with a standard deviation of 6.5. The K-R20 reliability
coefficient of this part is high at .87. The results show that the students were quite
familiar with the computer and its use.

Part 2: The students’ attitudes towards the RCTE from the two modes of

testing. This part consists of 26 items and is divided into two subparts: attitudes about
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the paper-based test (11 items) and attitudes about the computer-based test (12 items).
The other three items are concerned with other features of the test (i.e. the students’
familiarity with any computer-based tests of English and the language of the
instructions).

The pre-test set on the paper-based test yields a mean score of 36.47 with a
standard deviation of 4.9 and the K-R20 reliability coefficient of those 11 items is
moderate at .55. The post-test result of the same set produces a slightly higher mean
score of 36.83 with a standard deviation of 5.8, and the K-R20 reliability coefficient
increases to moderately high at .73.

Table 11. Descriptive Statistics and Reliability Coefficient of the Questionnaire

X SD K-R 20
Parts 1 & 2
(Before test administrations; 35 items) 114.68 13.29 80
Part 1 (Before test administrations; 9 items) 29.60 6.5 .87
Part 2 (Before test administrations; all 26 items) 85.07 9.34 .69
a) Attitudes towards P&P test before test
administrations 36.47 4.9 .55
b) Attitudes towards computer-based test
before test-administrations 39.98 5.2 .58
Part 2 (After test administrations; all 26 items) 87.74 9.93 .73
a) Attitudes towards P&P test after test
administrations 36.83 5.8 73
b) Attitudes towards computer-based test
after test administrations 42.04 5.6 .65

N =66
Regarding the attitudes towards the computer-based test, the pre-test result

reveals a high mean score of 39.98 with a standard deviation of 5.2, and the K-R20
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reliability coefficient is moderate at .58. The post-test result of the same
questionnaire set produces a higher mean score of 42.04 with a standard deviation of
5.6 and the K-R20 reliability coefficient obtained is moderate at .65.

It is apparent that the mean score of the post-test on the attitudes towards the
computer-based test is higher than that of the pre-test. In other words, the students
appeared to change their perceptions and preferences about the computer-based test
once they completed the actual computer-based test. Apparently, the mean scores of
the attitudes towards the computerized test that were gathered before and after the
administration of the test are higher than the attitudes towards the paper-and-pencil
test.

In sum, the item analyses reveal that the RCTE of 44 items, regardless of
mode of test presentation, yield an internal consistency estimate of .83. The paper-
and-pencil test has an internal consistency estimate of .74 and the computer-based test
has an internal consistency estimate of .72. Pearson Product Moment Correlation was
carried out to find the correlations between the paper-pencil RCTE, the computer-
based RCTE, and the English scores from the EE. The results of this analysis show
that the paper-pencil RCTE has a significant but low correlation with the computer-
based RCTE at .593 level. The paper-pencil RCTE also yields a significant but low
correlation with the English scores from the EE at the level of .660. However, the
computer-based RCTE yields a significant and moderate correlation with the English
scores from the EE at the level of .752.

The attitude questionnaire, which was composed of three parts with 35 items,
also underwent statistical analyses. The three parts were analyzed in combination and

separately. The whole set produces a high internal consistency estimate at .80. Part
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1, which consisted of nine items on the students’ familiarity with computers, also
yields a high internal consistency estimate at .87. Part 2, which was divided into two
subsections and consisted of 26 items, was distributed before and after the test
administrations. Therefore, the raw data of this part was analyzed separately. Before
the test administration, Part 2 yields a low internal consistency estimate of .55 while it

yields a moderate internal consistency estimate of .73 after the administration.

Summary

One of the important issues of this study is to validate the instruments, namely
the RCTE which was delivered through two modes of testing (the conventional and
the computer) and the attitude questionnaire. The research design, population and
sample of the study were illustrated in detail together with the procedures of the data
collection and data analysis. To validate the RCTE, validation procedures were
applied in its development stage to the procedures of collecting empirical data from
the pilot and the main studies.

More importantly, the study aims to find out whether or not the computer
mode of assessment affects reading comprehension: test performances. The t-test was
used to compare the mean scores from the conventional and the computer-based
RCTE. The other aim of the study is to find out students’ reactions to the two modes
of testing. The mean scores from the questionnaire, which was distributed before and
after the students took the tests in the two modes, were also compared. The results of
the data analyses and the answers to the two hypotheses are presented in the following

chapter.



CHAPTER 1V

FINDINGS

Chapter IV briefly presents a summary of the instrument validation and results
from the study. The findings from the hypothesis testing are demonstrated and
findings from the questionnaire are also presented. The last part deals with the

summary and discussion of the findings.

Summary of the instrument validation

The instruments, namely the RCTE and the attitude questionnaire, were
examined for reliability and validity as demonstrated in the previous chapter. The
RCTE was split into two halves: the paper-and-pencil form and the computer form.
The two forms were found to be equivalent in terms of their statistical values and
reading skills. The paper-and-pencil test form has an internal consistency estimate of
.74 and the computer-based test form has an internal consistency estimate of .72. The
attitude questionnaire of 35 items obtained a high internal consistency estimate of .80.
These two instruments were then implemented in collecting the data. The following

section presents the results of hypothesis testing.

Hypothesis testing

The research questions of the study stated in the first Chapter are (1) to what
extent the computer-based reading test of English measures the reading ability of first

year university students and (2) what the students’ attitudes towards the conventional
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and the computer-based reading tests of English are. Based on the literature review in
Chapter II, the first hypothesis was stated in the null form while the second hypothesis
was posited in the alternative form as follows:

H;: There is no significant difference between the mean score of
the computer-based reading comprehension test of English and that of the
conventional reading comprehension test of English.

H,:  The mean score of the attitudes towards the computer-based
test is higher than that of the conventional test.

1. Hypothesis 1 testing
The first hypothesis is that there is no significant difference between the mean
score of the computer-based RCTE and that of the conventional RCTE. In other

words, the mean score from the computer-based test is the same as that from the

conventional test (YCBT = ;(—p&P). In order to test this hypothesis, the mean scores
from the paper-based and the computer-based tests were compared using the t-test of
dependent sample formula. The confidence interval of the difference (p value) was
set at .05 (95%). The results show that the t value is -.57 with a degree of freedom of
65. The critical t value for 65 is.1.994 (a = .05). Hence, it is-apparent that the mean
score of the computer-based test does not exceed the critical value. -Therefore, there is
no significant difference between the mean score from the computer-based test and
that from the conventional test. It can be said that the computer-based test can
measure reading ability as well as the conventional test. The result of the t-test is

shown in Table 12 below.
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Table 12. A Comparison of the Mean Scores from the Paper-Based RCTE and

the Computer-Based RCTE

Mode of — Mean ¢ df Sig. (2-
assessment Differences tailed)
CB-RCTE 9.42 -.26 -.57 65 .57

P&P RCTE 9.68

a< .05, p<.05 N=66

2. Hypothesis 2 testing

The second hypothesis purported that the mean score of the attitudes towards
the computer-based test is higher than that of the conventional test. (} attitudes to the CBT

> }attitudes to the P&p). 1O test the hypothesis, the t-test of dependent sample was
applied. The subjects were treated as a self-controlled group in this study.

The scores of Part 2 of the questionnaire that were collected before and after
the test administrations were analyzed separately and compared. Moreover, within
this part there were two subsets of items: attitudes towards the paper-pencil test and
those towards the computerized test. Therefore, there were four sets of mean scores
to be compared (see Table 13 on page 98).

Pair one: the mean scores from the pre-test questionnaire on the conventional
and the computer modes were compared. The result of the t-test shows that the mean
difference is —3.51. The t value with the degree of freedom of 65 is —5.05. This
shows that the students revealed more positive attitudes towards the computer-based
test before they took the tests on both modes.

Pair two: the mean scores from the post-test questionnaire on the conventional

and the computer modes were compared. The result of the t-test shows that the mean
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difference is —5.21 and the t value with the degree of freedom of 65 is obtained at —
6.22. After the test administrations, it is apparent that the students had positive
attitudes towards the computer-based test.

Pair three: the mean scores of the attitudes towards the paper-pencil mode
before and after the test administrations were compared. The t-test result of the
attitudes towards the paper-pencil mode does not exceed the given value for the .05
level (t value = -.66). This means that the students did not alter their attitudes towards
the paper-pencil mode before and after they completed the tests.

Pair four: the mean scores of the attitudes towards the computer mode before
and after the test administrations were compared. The t-test result of the attitudes
towards the computer mode does exceed the given value of the .05 level. It means
that the students’ attitude towards the computer mode improved over the course of the
test administration. This may be because the computer mode attracts the students’
attention due to its unconventional format and its interactiveness.

It is apparent that the t values of the two t-test results exceed the critical value
(df = 65, critical t value = 1.99). This means that there is a significant difference in
the students’ attitudes. towards the conventional and the computer modes of testing
before and after they completed the tests. In other words, the students showed more
positive attitudes towards the computer-based test than towards the conventional test
before and after they took the tests.

Table 13 (p. 98) shows the comparison of mean scores of Part 2 of the

questionnaire that was collected before and after the test administrations.
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Table 13. A Comparison of the Mean Scores of Part 2 of the Questionnaire

Before and After the Test Administrations

— Mean Sig.
X Difference ¢ df (2-tailed)
Pre-test on 36.47
P&P -3.51 -5.05 65 .000
Pre-test on 39.98
CBT
Post-test 36.83
on P&P -5.21 -6.22 65 .000
Post-test 42.04
on CBT
Pre-test on 36.47
P&P -.36 -.66 65 .506
Post-test 36.83
on P&P
Pre-test on 39.98
CBT
Post-test 47,04 -2.06 5.76 65 .005
on CBT

a< .05, p<.05 N=66
Note: All students took both tests. In this study they were used as both controlled
and experimental group.

Findings from the questionnaire

The attitude questionnaire is in the five-point Likert’s scale and there are five
possible degrees that may be chosen. The interval length was calculated so that the
questionnaire can be interpreted comprehensively and constantly. The following
formula of Best and Kahn (1993) was applied.

The highest score — the lowest score =5 — 1 =0.8
The number of intervals 5

The range of .8 between each interval is used to interpret the mean score as
shown in Table 14 on page 99. The mean score of each questionnaire item is

interpreted according to the label value.
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Table 14. The Interpretation of the Questionnaire

X Ability level /Frequency Degree of agreement
(Part 1) (Part 2)

1.00—1.80 Very poor/Not at all Strongly disagree (SD)
1.81—2.60 Poor/Rarely Disagree (D)
2.61—3.40 Average/Sometimes Undecided (U)
3.41—4.20 Good/Frequent Agree (A)
4.21—5.00 Excellent /Always Strongly agree (SA)

1. The interpretation of Part 1: students’ familiarity with the

computer

From the mean scores shown in Appendix H, it can be said that the students in

the study had good opportunities to access computers. In other words, they appeared

to be average computer users who got access to the computer regularly (?= 3.28 —
3.30). The places that they often got access to the computer were either at the
computer labs provided on campus or at home. They also had high capability in using

basic computer devices and commands such as using a Thai keyboard to type Thai

(7 = 3.50), using a mouse or a touch pad (7 = 3.69), and searching the Internet (7 =

3.89 — 4 .10). However, their ability in using some programs to create graphic

designs, pictures, and presentations was quite low (? =2.48).
2. The interpretation of Part 2: students’ attitudes towards the
conventional and computerized RCTE
The interpretation of this part is based on the mean scores illustrated in
Appendix H. The responses relating to familiarity with any computerized tests

indicated that the students were not familiar with this kind of test before and after the
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RCTE administrations (ybefore =2.15, X after = 2.15). When asked whether they had
any concerns about the test presented on paper and computers, the students revealed
that they were quite worried about taking the test regardless of the mode of test

presentation. Before taking the tests, they appeared to be more concerned about the
computerized test than the paper-pencil one (yp&p before = 3.06, YCBT before = 3.12).

After taking the tests, their concerns increased (}p&p after = 3.18, YCBT after = 3.18).
The students became more concerned about the paper-and-pencil test after they
finished the test. However, their concerns about the computerized test increased only
slightly.

The students also altered their opinions about the format of the test items.

Before the test administration, they showed a high preference for the multiple-choice

(MC) format, which was used in both modes (yp&p before = 3.63, YCBT before = 3.94).

However, after the test administration, their preference towards the MC format in both

modes dropped (—)?P&p after-— 3«4 YCBT afier — 3.40). The student’s attitudes towards
the length of the reading passages seemed to vary based on the mode of the test
presentation. The students showed positive attitudes towards the reading passages of

about 350-400 words if they appeared on paper. Their positive preference on this was

not altered before and after the test administrations (7[’&1) before =-3.19, yp&p after =
3.15). ‘Despite the fact that the reading passages in both modes were about the same

length, the students still felt that such length was not appropriate for them to read on a

screen (7 CBT before = 2.43, X cBT afier = 2.87). The students agreed that the font size of

Times New Roman 13 was suitable for use in both tests. However, they showed more

agreement with the use of that font in the computerized test (? CBT before = 3.45,
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YCBT afer = 3.53). When checking the students’ preferences on the language of the
instructions, the students showed mainly positive attitudes towards the Thai
instructions both before and after they took the tests.

It is interesting that the students perceived the paper-and-pencil and the

computerized tests as difficult before they took the tests (7})&}) before = 3.37, YCBT

before = 3.54) but after the test administrations they thought that the paper-and-pencil

test was more difficult than the computerized test (yp&p after = 3.68, YCBT after =
3.54). This implies that the students might not feel very stressed when doing the

computerized test. Moreover, the students revealed that the time allotment of one
hour was not sufficient for them to complete the paper-and-pencil test (7 P&P before =
2.77, yp&p afer = 2.92).  However, they agreed that they could finish the

computerized test in one hour as allowed (YCBT before = 3.04, X CBT after = 3.04).
When examining the students’ preference for the distinctive features of the

conventional mode, before and after taking the test, the students tended to prefer to
see all of the test items at once (X' P&P before — 3-78 and ] pap afier — 3-03) and they also
preferred to take notes (71, &P before — 4.07 and 71) wp after — 3-98). The features of the
computerized test that the students tended to prefer are moving pages by clicking
navigating icons (7 CBT before — 3-43 and X CBT after = 3-78) and precise marking of the
computer program (YCBT before = 3-57 and YCBT after = 3-80). However, they showed
neutral attitudes towards some features of the paper-pencil test mode. These were

turning pages manually (7]3 &P before — 3-22 and 7P &P after = 3-25), viewing the list of

items (7 P&P before — 3-34 and X pap afier — 3-30), and marking by teachers instead of by
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the computer (?P&P before = 2.86 and yp&p afer = 2.90). In addition, they seemed
uncertain whether they felt active while doing the computer-based test (YCBT before =

3.06 and X cBratier=3.31).

Nevertheless, the students did alter their preferences about the computer-based
test after they completed it. They showed preferences for moving by scrolling (YCBT
before = 3.34 and YCBT afier = 3.63), viewing each reading passage with one test item
on the other side (YCBT before = 3.22 and YCBT afer = 3.65), and receiving an

immediate score report (YCBT before = 3.18 and YCBT afer = 4.19).

3. Findings from Part 3 of the questionnaire

This part allowed the students to freely express their opinions about the test on
the two modes. Their statements can be summarized as follows:

The paper-pencil test. They reported that they were familiar with this mode of
testing and some of them felt that they could control the test because they did not have
to worry about technical problems which might occur with the computer-based test.
They also emphasized that when doing the paper-pencil test they were able to take
notes and highlight key words or important statements. They reported that they could
start at any test item they wanted to. In other words, they did not have to proceed
with the test items. in-sequence. - Interestingly, they seemed to use more test-taking
strategies in doing the paper-pencil test.

However, they mentioned that they did not like the paper-pencil test due to the
number of pages of the test booklet. They stated that they did not like turning pages
because it could confuse them, especially when the reading passages and test items

were on separate pages.
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The computer-based test. The respondents stated that the computer-based test
was convenient for them and they did not have problems with turning pages as in the
paper-based test. They liked the computer-based test because it reported their scores
immediately after they finished the test. Some reported that the computer-based test
and its features such as clicking and movements helped them stay alert and active
while doing the test.

Nevertheless, they all agreed that staring at the screen to read and answer the
test items irritated their eyes. They also pointed out certain technical problems that
might occur during the test session, such as sudden blackout and problems with the

computer hard drives and storage processes.

Summary

The findings of the study, namely the test performance of the computerized
and conventional RCTE and the responses from the attitudes questionnaire, were
statistically analyzed and used to test the hypotheses. The hypothesis testing
regarding the result of the RCTE revealed that the test performance from the
computerized RCTE was not significantly different from that of the conventional
RCTE. Another hypothesis testing regarding the attitudes towards the RCTE
delivered through the computer and conventional modes also revealed that the
participants showed more positive attitudes towards the computerized RCTE than the

conventional RCTE before and after the test administrations.



CHAPTER V

DISCUSSION AND RECOMMENDATIONS

Chapter V presents a summary and the results of the study. It is then followed
by discussion of the findings before the conclusions are presented. The chapter ends
with recommendations concerning the implementation of computerized tests in the

educational context and for future studies.

Summary of the study

1. Purposes of the study

This study was initiated to investigate the effects of test presentation modes on
English reading comprehension ability and test performance of students who were
studying English as a foreign language. Specifically, the purposes of the study were
(1) to compare the performances of the first year university students on the English
reading comprehension test in the conventional and computer modes of testing and (2)
to compare the students’ attitudes towards the two modes of testing.

The underlying dssues of the study were to validate and investigate the
equivalence of the two sets of the Reading Comprehension Test of English (RCTE)
and to find out if reading comprehension test performances are affected by the use of
computers in testing.

2. Participants of the study

The participants in this study were a group of 66 first year students from the
Faculty of Humanities at Chiang Mai University (CMU). They were purposefully

selected from intact groups. The English language proficiency level of 35 of them
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was in the intermediate level, 23 of them were in the low level, and only eight were in
the high level of English proficiency. They were majoring in French, Mass
Communication, Home and Community, English, Thai, Philosophy, Japanese, and
Chinese.

3. The instruments

The instruments were the RCTE and the attitude questionnaire. The RCTE
was developed and delivered through two different modes of testing (the paper-and-
pencil and the computer modes). The delivery method of the computer mode was not
adaptive. It was composed of two separate test sets. The two sets were written
according to the same test specifications. The paper-and-pencil RCTE had the
internal consistency estimate of .74 and the computer-based RCTE had the internal
consistency estimate of .72. The attitude questionnaire was of one set and it produced
the internal consistency estimate of .80. The questionnaire was composed of three
parts. Part 1 asked about the students’ familiarity with the computer. Parts 2 and 3,
which elicited the students’ attitudes towards the two modes of testing, were
distributed before and after the test administration to find out whether the students
altered their attitudes before and after taking the two forms of RCTE.

4. Procedures of the study

The study was conducted in two phases. In phase one, the instruments were
developed and underwent qualitative validation procedures during October 2003 —
February 2004 at Chulalongkorn University. In phase two, the pilot and the main
studies were carried out at CMU during June-August 2004. The pilot study was

performed to validate the instruments quantitatively. The instruments were then
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revised. The main study was conducted in September 2004 to collect data and test the
hypotheses.

5. Data collection and analyses

The data collected from the two studies were analyzed at Chulalongkorn
University. The RCTE items underwent item analyses using the CTIA program at the
Academic Testing Center of Chulalongkorn University in order to validate the test
quantitatively. The scores of each test mode were analyzed both separately and in
combination. Moreover, Pearson Product Moment Correlation was performed to find
the relationships between the paper-and-pencil RCTE, the computerized RCTE, and
the English test scores from the Entrance Exam. The data from the attitude
questionnaire was analyzed using the SPSS program for descriptive statistics,
correlation coefficients, and alpha reliability coefficients. The t-test (dependent)
sample was applied to compare the mean of the paper-and-pencil test and that of the
computerized test and to compare the means of attitude scores from the questionnaire

administered before and after taking the tests.

Summary of findings

The findings of the study are in two major areas: (1) the test performances
from the two modes of testing and (2) the attitudes towards the two modes of testing.

1. Findings on the test performances

The first hypothesis regarded the equivalence of the mean scores from the tests
delivered through the computer and the paper-and-pencil modes. The t-test formula
of dependent sample was applied and the result revealed that there was no significant

difference between the mean score produced from the computer-based test and that
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from the conventional test. Therefore, the null hypothesis, which stated that there was
no significant difference between the mean score of the computer-based test and the
mean score of the conventional test was accepted.

2. Findings on the attitudes towards the two modes of testing

The second hypothesis concerned the students’ attitudes towards the two
modes of testing. It stated that the mean score of the attitudes towards the computer-
based test was higher than that towards the conventional test. The t-test formula of
dependent sample was performed. The mean scores of the questionnaire distributed
before and after the test administrations were compared.

The mean scores of the attitudes of the students towards the two modes of
testing prior to the test administration were firstly compared. The t-test result
revealed that there was a significant difference between the mean score of the
attitudes towards the computer-based mode and that towards the conventional mode
before they took the tests.

Apart from that, the mean scores of the attitudes towards the two modes
obtained subsequently to the test administrations were compared. The result also
indicated that there was a significant difference between the mean score of the attitude
towards the computer-based mode and that towards the conventional mode after the
students completed the tests.

When examining the mean scores closely, it is apparent that the mean scores
of the attitudes towards the computer-based mode obtained before and after the test
administrations were higher than those towards the conventional mode. It can be

inferred that the students who participated in the study had positive attitudes towards
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the computer-based test. In other words, the students showed a greater preference for
the computer-based test than for the conventional one.

This implies that the computer-based test can measure the reading ability as
well as the conventional test. Also, in this study the students preferred the computer-

based test to the conventional test before and after taking the tests.

Discussion of the findings

The purposes of the study were (1) to compare the test performances from the
conventional and the computer-based tests and (2) to compare the students’ attitudes
towards the two modes of testing. Hence, the two hypotheses were set. The first
hypothesis stated that there was no significant difference between the mean score
from the computer-based test and that from the conventional test. The second
hypothesis was set stating that the mean score of the attitudes towards the computer-
based test was higher than that of the conventional test. The test performances were
obtained from the RCTE specifically designed for this study and the attitude results
were obtained from the attitude questionnaire. The findings of the study are discussed
according to the two aforementioned hypotheses as follows.

1. The RCTE results

1.1 Comparison of the test scores from the computerized and

conventional RCTE

The results of the t-test of dependent sample formula revealed that the test
performances of the students on the two modes of testing were not statistically
different (t = .57, df = 65, p > .05). This means that the students did not perform

better or worse on the computer-based test than they did on the paper-pencil test
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(ycomputer =942, yp&p = 9.68). Therefore, the first hypothesis, which stated that
there was no significant difference between the mean score from the computer-based
test and that from the conventional test, was accepted. This result is consistent with
the studies conducted by Zandvliet and Farragher (1997), Olsen et al (1986), Muter et
al (1982), Kak (1981), and Muter and Maurutto (1991) cited in Dillon (1992: 1303-
1304). It can be said that the RCTE delivered through the computer can measure
reading ability as well as the conventional method. From the findings, it implies that
different modes of testing (i.e. computer and paper pencil modes) may not affect
performance on reading tests.

1.2 The test scores from the computerized and conventional

RCTE

The test performance of the students on the computer-based test is about the

same as that on the conventional test (}computer =042, }p&p = 9.68). The mean
scores from the two test modes appeared to be quite low and this may be due to
several reasons. Referring back to the raw scores of the tests, the highest score made
on the paper-pencil test was 22 out of 22 while the highest score made on the
computerized test was only 18 out of 22. ' This difference can be a result of the
students’ familiarity with the conventional format. In addition, completing a reading
comprehension test on a computer screen may add a greater workload to their
cognitive processes (Clariana and Wallce, 2002). The students’ familiarity with the
computer may contribute some impact on their performances on the computerized test
as was found in the studies of Belmore (1985) and Coniam (1999).

The low mean scores of the test of the two modes may also be a result of the

difficulty level of the RCTE test. The students participating in the study were
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considered to be mainly intermediate students and some of them were pre-
intermediate students based on their English test scores from the Entrance Exam (i.e.
their scores ranged from 38 to 60). Therefore, it is possible that the difficulty level of
the RCTE test does not correspond with the proficiency levels of the students in the
study. Another possible explanation is that they may not have been very familiar with
the themes of the reading passages used in the test. Hence, their schema might not
have been fully activated. Even though schema knowledge was not included in the
designing stage of the RCTE, it seems that factors related to the subjects’ familiarity
with the content of the reading texts does have an impact on their performance
(Alderson, 2000a; Barnett, 1989).

1.3 Relationships between the computerized RCTE, conventional

RCTE, and the English scores from the Entrance Examination

Regarding the relationships between the paper-pencil RCTE, the computer-
based RCTE, and the English test scores from the Entrance Examination, it is
apparent that the paper-pencil and the computer-based RCTE have a low level of
association (r = .593). Another unexpectedly low relationship was found between the
paper-pencil RCTE and the English test scores. from the Entrance Examination (r =
.660) while the correlation coefficient between the computer-based RCTE and the
Entrance Exam scores was higher at .752.

These are interesting results since the paper-pencil RCTE was delivered in the
same manner and mode as the Entrance Examination. In addition, the computer-
based RCTE appeared to have a higher relationship with the English scores from the
Entrance Examination even though they were delivered in two different modes. It is

possible that the reduced number of items in the main data collection caused this
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decrease in the level of correlation between the paper-pencil RCTE and the English
test scores from the Entrance Examination. The difficulty level of the test items of the
two sets of the RCTE might have brought about this reversal. Referring back to the
statistic values of the test items used in the main study, it was found that three of the
vocabulary items administered on the paper test were apparently more difficult than
they should have been. Therefore, this implies that the paper-pencil RCTE was
slightly more difficult than the computer-based RCTE.

2. The attitudes towards the computer and conventional modes of

testing

2.1 Comparison of the mean scores from the attitude questionnaire

The second hypothesis testing revealed that the students’ attitudes towards the
two modes of testing before and after the test administrations were significantly
different (see Table 13 p. 98). The results indicated that the students had a more
positive preference for the computer mode than the conventional mode before and
after the administrations of the tests. The mean score of the attitudes towards the

computer mode before the test administration was higher than that towards the

conventional mode (7 =39.98 and 71, «b = 36:47)- Similarly, the mean score

computer
of the attitudes towards the computer mode after the students took the test was still
higher than that towards the conventional mode (ycomputer = 42,04 and YP&P =
36.83). Therefore, the hypothesis stating that the mean score of the attitudes towards

the computer-based test was higher than that towards the conventional test was
accepted. This finding is similar to the previous studies conducted by Zandvliet and

Farragher (1997) and Muter and Maurutto (1991).
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2.2 Positive attitudes towards the computerized test

The subjects showed positive attitudes towards the computer presentation
mode in this study. The positive preference for the use of computers in testing,
particularly in this study, can be explained by two reasons. The first reason is that the
students might have felt less stressed when participating in the study because they
might not have associated the computerized test with the previous stressful test in the
conventional mode. The other reason is that they might have been anxious about an
alternative medium in testing. It cannot be concluded from this study which reason
explains the positive preference for the computer mode of testing.

23 Additional findings from the questionnaire

Regarding the attitudes towards the two modes of testing, the students
revealed an obvious preference for the computer mode. They tended to prefer only
certain features of each mode. They also revealed anxiety and worry when they had
to sit for English tests regardless of test presentation modes.

An additional finding from the questionnaire is that the students applied test-
taking strategies when they did the tests. This can be found from the items checking
on the features of the test media they preferred. They stated that they preferred seeing
the questions before reading the text. On some items, they seemed not to read the
passage before answering the test items. To prevent this and to measure true reading
abilities, other test formats apart from the multiple-choice format should be
considered in assessing reading comprehension.

In conclusion, the test performance on the computer-based RCTE was almost
equivalent to that on the paper-and-pencil RCTE. In addition, the students revealed

positive attitudes towards the computerized test and the use of the computer in testing.
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However, there were some disadvantages such as unfamiliarity with computerized
tests, program malfunctions, and eyestrain that might have affected the performance

on the computerized test.

Conclusions

From the findings of this study, it can be concluded as follows:

1. The computerized RCTE and the conventional RCTE could equally
assess the English reading ability of first year university students at Chiang Mai
University.

2. The self-reported questionnaire results indicated that the students
showed positive attitudes towards the computerized test. In other words, they

preferred the computerized test to the conventional one.

Implications for language assessment

The findings from this study can be applied to language assessment in the
context that English is taught as a foreign language particularly in Thailand in which
English language proficiency tests are commonly required in the admission process.
In higher education, computers can be used to assess students’ language proficiency
because they can benefit the institutions, test developers, and students. Following are
some possibilities.

1. Institutions can establish their own admission tests on language
proficiency and deliver the tests via computer. By doing this, the number of staff to
proctor the test can be reduced and the test can be administered in one center. The

computerized tests can also be integrated in regular teaching and can be used to assess
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learning processes and outcomes continuously in a form of low-stakes tests or
quizzes. This kind of on-going assessment provides teachers with students’ strengths
and weaknesses. Hence, introducing computers in the assessment procedure can
promote learners’ competence, ensure the quality of instruction and of the institution,
as well as facilitate test administrators in administering tests.

2. Apart from the advantages to the institutions, test developers who are
responsible for designing and maintaining tests can also gain a number of benefits.
Working with computer programmers, test developers can create different test formats
such as multiple-choice format, drag & drop, matching, true/false, and cloze.
Moreover, test developers can easily revise test items and create an item bank in
multiple test forms. An advanced system and high capacity in recording by
computers allow testers to keep track of students’ responses, time spent, and other
necessary information about students’ interaction with the test. Data in addition to the
scores can be used to study students’ test taking strategies as well as tests themselves.
In short, the use of computers in testing facilitates the test developers in developing,
maintaining, and studying about the tests.

3. The  students. themselves .can.  also. gain advantages from the
computerized tests. The students in this study showed a preference for the use of
computers in testing and, particularly, for the immediate score report after completing
the test. Other students may also accept the computer mode of test presentation. In
low-stakes test situations such as quizzes and self-assessment, students can take
computerized tests at their convenience in a computer lab. Immediate score reports as
well as diagnostic feedback can help students to develop their strengths and improve

their weaknesses.



115

4. Integrating computerized tests in the classroom seems to be appealing
as well. Computerized tests can be designed to be user-friendly and can enhance the
regular learning process. Teachers can promote reading skills by providing gloss
words, interactive features such as highlighting the meaning of content words and
having visual aids together with reading passages to appear simultaneously on screen.
But using the computer in assessing students’ learning processes and outcomes should
be done with cautions. Students should not learn to take tests just for making higher
scores but they should use the test results to improve their learning.

Despite the advantages of the use of computers in testing, concerns about
implementing this technology remain and may impede the implementation process.
However, at present, computer technology has been rigorously improved and less
complicated systems and programs are available. Therefore, the issues related to the
use of the computer in assessment such as delivery systems, interface designs, and

security can be fine tuned and manageable in the near future.

Recommendations for future studies

1. The designs of future studies should be experimental ones. The
samples and procedures of collecting data should be strictly managed and controlled.

2. The subjects should also be assessed for their levels of proficiency by
using a standardized proficiency test of the language domain aimed to measure before
allowing them to participate in the study.

3. The samples’ familiarity with the computer should be thoroughly

evaluated in order to control the equipment familiarity effects on the test performance.
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4. It will also be advantageous to provide computer training to the
samples before conducting the research study.

5. In implementing computerized tests using any delivery system, it is
very important that the test administrators understand the system and be able to
handle technical problems that can occur during test sessions.

6. Good cooperation between technicians, computer programmers and
test administrators will make the use of computers in assessment possible and
successful.

7. There are also a number of issues derived from the present study that
other researchers who are interested can pursue in depth. For example, there should
be studies dealing with test-taking strategies on English computerized tests. Another
interesting area that is not yet fully explored is reading strategies used in reading from
screens in the EFL context, especially in Thailand.

8. Finally, educators should pay attention to the reading ability of Thai
students and the readability levels of English language texts used in educational
situations. If this area is investigated in detail, the findings will greatly assist teachers
in designing reading courses that are appropriate to their students.

In conclusion, the findings of this study regarding the equivalence of the
computerized and the conventional tests of reading comprehension and preferences of
the students for the two modes of testing provide some insights for extensive uses of

computers in both language assessment and instruction in the near future.
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Appendix A

Reading Comprehension Test of the English Language
(The Paper-Pencil Mode)
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Part I: Vocabulary (10 items; 10 points)

o U vy Yy A, a Ao q VY O ¢
Aag mammﬂmm!m’Jmﬂnﬂmaunmmzaunwﬂwmammuuummwmaauuﬁsm Tﬂﬂ?ﬂﬂﬁﬁl

9nH5 A, B, C, 130 D viindeamstasumney ldmauiminumasuiain uddzananmnevlva

(17 2-4)
1. At the end of last year, many new investors had bought shares in the
stock market. They expect to receive a large sum of at the

end of this year for holding those shares.

A. salaries B. records
C. dividends D. products
2. On Children’s Day, Chiang Mai Zoo officials panda

dolls to children who visited the two giant pandas. The dolls were specially

produced in limited number and they were not for sale.

A. collected B. illustrated
C. pictured D. distributed
3. Paradorn Srichaphan has gained himself for being a

polite tennis player and making rapid progress among other foreign players.

A. championship B. reputation
C. profit D. profession
4. AIDS is one of many diseases that has been the

cause of deaths in many countries such as Swaziland. At the present, scientists
and doctors still cannot find ways to prevent and stop it.
A. chronic B. anonymous

C. novel D. remediable
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5. Peace talks and diplomatic resolutions are first options for bringing
peace to many restless or conflicting areas. However, the United Nations (UN)

often has to by sending multinational troops in order to

protect the innocent civilians and control the fighting situations.
A. declare B. consult

C. obstruct D. intervene

6. The family of Big, a member of a famous boy band called D2B, were
when they learned from the doctors that the chances that Big will
live a normal life again were slight.
A. hopeful B. desperate
C. disgusting D. pleased

7. In 2001, two hijacked airplanes hit and completely destroyed the World
Trade Center and nearby buildings in New York, USA. Today, New York City

has . The subway that runs beneath the WTC buildings has
been fixed and starting to work again.

A. separated B. occupied

C. recovered D. secured

8. A powerful earthquake has devastated Bam.  in Iran.  Officials
the cost of the destruction at around US $ 100 million. The

number of casualties were not officially reported.
A. estimated B. requested

C. provided D. accumulated
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0. Many space projects are set up in many countries such as Russia, China,

and the US in order to the galaxy and other surrounding

planets. Scientists hope that one day they will find other living things out
there.
A. relocate B. cooperate

C. explore D. travel

10. Besides the regular buses and taxi, the Skytrain and underground

railways are means of transportation for commuters and

working people in Bangkok. The two projects are set up in order to reduce
traffic problems.
A. obsolete B. alternative

C. compulsory D. temporary
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Part Il: Reading Comprehension (12 items: 12 points)
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Passage I
P.1  Spam, the circulation of unwanted electronic messages, is dangerous
and expensive for business and individuals and is growing uncontrollably on an
epidemic scale. So says an official report prepared for an OECD-EU meeting.
Confidence in the entire environment of Internet communications and
electronic commerce is at risk. A simple answer is not at hand, says the report
that has just been declassified by the OECD. This contrasts to an assertion by
Microsoft founder Bill Gates at the Davos Forum that his company would solve

the problem within two years.
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P.2  Many countries are tightening up legislation, and Internet service
companies and direct marketing trade associations are introducing codes of
practice. Service suppliers are strengthening defenses and changing their data
and pricing arrangements, and software makers are developing intelligent
filters. Various bodies have begun trying to inform the Internet public of the
dangers and defensive measures. But the report stresses that legislation alone
is not a solution, if indeed there is solution. Even a basic measure whereby
people can register as opting out of receiving unwanted mail, and arrangement
likely to be ignored by most spammers, is flawed because many users fear that

the option itself might be a spam trap.

P.3  Since the Internet is global, and spammers are hard to locate and may
work from countries with lax regulations, pursuit of spammers is “extremely
difficult”. But organizations are beginning to turn to civil cases for damages
and this trend “may deter spammers”, the report suggests. “The major problem
of spam is that it creates distrust among Internet users in the digital economy
which could have an adverse impact on the development of e-commerce,” the
report warns. It is estimated that 51% of corporations “have had a virus
disaster”. Viruses in spam have “led to a greater mistrust of e-mail as a secure

communication mechanism”, the report says.

P.4  Spam threatens the business environment in multiple ways and is rapidly
reaching into the world of mobile telephony, for example by inciting people to
call up permanently engaged charge-call numbers. By infiltration techniques
such as fishing randomly with thousands of computer-generated variations of
known company personal addresses, spammers locate and “harvest” e-mail
addresses from the unsuspecting. Such junk mail brings with it many hidden
costs for Internet service providers, for their clients, and for business and

individuals. It reduces productivity. For example, spam attacks and “paralyzes
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or shuts down” a company’s networks. Staff time and company money is

consumed in killing unwanted messages and devising counter measures.

P.5  In addition, good mail may be thrown out with the bad, and good direct
marketing companies are discredited by bad practice. Spam attacks on
company computers and mailing lists pose security and legal risks. Huge
number of e-mails may be sent by one distributor at very low cost. “This
explains why spam is growing at such an alarming rate”. However, one small
study found that more than eight percent of respondents “admitted that they
have actually purchased a product promoted by spam.” One anti-spam
company, Spamhaus, says that only about 180 known individuals, working in
“spam gangs”, are behind all spam received in Europe and the United States.
The Japanese telecom operator DoCoMo is one company that has introduced a
measure to reduce spam mail, such as charging a premium to originators of

waves of e-mails.

(Bangkok Post/February 2, 2004)
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11.  What is the main idea of paragraph 1?
A. Internet viruses are spreading via the e-mails.
B Unnecessary mail is now causing problems to Internet users.
C. There has been an argument between the OECD and Bill Gates.
D Security on the Internet is to be reviewed in the OECD-EU

meeting.
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Which of the following is NOT measure to strike back at spam

mentioned in paragraph 2?

13.

14.

15.

A.
C.

arrangement cost B. data alteration

mail filters developing D. spam trap training

What does “their” in paragraph 2 refer to?

A.

B
C.
D

Defenses of service suppliers
Internet service companies
Services suppliers

Trade associations

What does the word “measures” in paragraph 2 mean?

A.
C.

It can be inferred from the passage that
A.
B.
C.

reasons B. levels

answers D. methods

More Internet users will get used to spam.

Spammers will not stop attacking Internet services.

Spam is a business tool that companies use to compete their
rivals.

Internet service providers and Internet users do not care about

online risks.
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16.  What can be correct according to paragraph 5?

A. Spammers also make money by selling products online.

B. Spammers are a group of programmers in the United States and
Europe.

C. The number of unwanted e-mails indicates how clever the

spammers are.
D. Regular Internet users are believed to be spammers when sending

many e-mails at a time.

U U~ D I D I~ I~
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Passage 11
P.1  Scientists study it. Doctors recommend it. Millions of people—many
of whom do not even own crystals—practice it every day. Why? It is because
meditation works. Not only do studies show that meditation can boost the
immune system, but brain scans suggest that it may be rewiring the brains to
reduce stress. Ten million American adults now say they practice some form
of meditation- regularly. Meditation classes today are being filled by
mainstream Americans who do not own crystals, or subscribe to New Age
magazines.  And they no longer have to go off to some bearded guru in the
woods to do it. In fact, it is becoming increasingly hard to avoid meditation. It
is offered in schools, hospitals, law firms, government buildings, corporate
offices and prisons. There are specially marked meditation rooms in airports
alongside the prayer chapels and Internet kiosks. At the Maharishi University
schools in Fairfield, lowa, which include college, high school and elementary
classes, the entire elementary school student body meditates together twice

daily.
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P.2  But the current interest is as much medical as it is cultural. Meditation
is being recommended by more and more physicians as a way to prevent, slow
or at least control the pain of chronic diseases like heart conditions, AIDS,
cancer and infertility. It is also being used to restore balance in the face of such
psychiatric disturbances as depression, hyperactivity and attention deficit
disorder (ADD). Doctors are embracing meditation not because they think it is
hip or cool but because scientific studies are beginning to show that it works,
particularly for stress-related conditions. “For 30 years meditation research has
told us that it works beautifully as an antidote to stress,” says Daniel Goleman,
author of Destructive Emotions, a conversation between the Dalai Lama and a
group of neuroscientists. “But what’s exciting about the new research is how
meditation can train the mind and reshape the brain.” Tests using the most
sophisticated imaging techniques suggest that it can actually reset the brain and

set the blood boiling.

P.3 The brain, like the body, also undergoes subtle changes during deep
meditation. The first scientific studies, in the’60s and’70s, basically proved
that meditators are really focused. In India a researcher named B.K. Anand
found that yogis could meditate themselves into trances so deep that they did
not react when hot test tubes were pressed against their arms. In Japan, a
scientist named T. Hirai showed that Zen meditators were so focused on the
moment that they never habituated themselves to the sound of a ticking clock
(most people eventually block out the noise, but the meditators kept hearing it
for hours). Another study showed that master meditators do not flinch at the

sound of a gunshot.

P.4  Meanwhile, the evidence from meditation researchers continues to
mount. One study, for example, shows that women who meditate and use

guided imagery have higher levels of the immune cells known to combat
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tumors in the breast. This comes after many studies have established that
meditation can significantly reduce blood pressure. Given that 60% of doctor
visits are the result of stress-related conditions, this is not surprising. Nor is it
surprising that meditation can sometimes be used to replace Viagra. But
meditation does more than reduce stress, bring harmony and increase focus.
Actress Heather Graham started meditating at the suggestion of director David
Lynch. “It’s easy to spend a lot of time worrying and obsessing, but meditation
puts me in a blissful place,” says Graham. “At the end of the day, all that star
stuff doesn’t mean anything. Transcendental Meditation reminds you that it’s

how you feel inside that’s important. If you have that, you have everything.”

(TIME, August 04, 2003)
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17.  What does “it” in paragraph 1 refer to?
A. going to the forest B. buying magazines

C. practicing meditation D. studying about stress

18. What is NOT a result from recent studies about meditation as mentioned

in paragraph 2? Meditation can

A. prevent heart and eye disease.

B reduce stress-related health problems.
C. train our mind and modify the brain.
D lessen pain caused by cancers.
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What is the main idea of paragraph 3?

A. A secret power of meditation and its relationship with Asian
people

B. Evidence of changes in the brain and body during meditation

C. Activities that usually disturb people while practicing meditation

D. Levels of meditation that monks in Asian countries can achieve

What does “combat” in paragraph 4 mean?
A. maintain B. protect

C. remove D. resist

What is Heather Graham’s opinion about meditation?

A.  Practicing meditation helped her become a famous actress.
B Meditation makes her feel at peace and her mind clear.

C. Practicing meditation brings her a new friend, David Lynch.
D Meditation helps improve her eyesight.

What can we infer from the passage?

A. People will spend more time on meditation but not on their work.

B. More and more young persons will practice meditation because
they = want to be famous.

C. The majority of the people around the world meditate in order to
avoid. communicating with others.

D. Studies and evidence about health benefits from doing meditation

will increase.

~~~ End of the Paper-Pencil Test ~~~
Thank You Very Much for Your Cooperation
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Appendix B

Reading Comprehension Test of English (RCTE)
(The Computer Mode)



Test
Series

Stem

Correct
Choice

Moviemakers usually invest a lot of money in advertising
their movies in order to them up and attract
the public attention as much as possible.

clean

call

hype

mount

To survive in the competitive markets, entrepreneurs need
to be instead of copying each other. For
example, silk and hand woven clothes should be made
wrinkle-free.

adventurous

powerful

successful

innovative

The trend for form-fitting jeans and midriff-exposing tops
shows no signs of stopping and neither does the obsession
with the hourglass needed to wear such
clothes among female Thai teenagers.

outfit

model

figure

statue

Internet chat sites in the United Kingdom were ordered to
shut down since young girls were sexually

after they arranged to meet men they met in the chat
rooms.

described

abused

bewitched

criticized

A brand new and fun-to-use smartly designed camera
phone with a lot of useful including
Bluetooth wireless connectivity, a built-in modem for e-
mailing and Internet browsing will hit the shelves in the
spring.

prototypes

arrangements

compartments

features

Many well-known persons and business executives
attended a charity jazz concert that was set up to raise
funds to help villagers in a rural village build a public
library. Some of them money and
books to the head of the village.

withdrew

allowed

contributed

divided

U0NIIS AIR[NQRIOA Y,
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Test Stem A B C D Correct
Series Choice
7 In some criminal cases, police refuse to release execute combine investigate | A
details of the victims and suspects' identity. This is to
protect their rights according to the constitution.
8 The landing of the US robotic probe--Spirit-- improved succeeded postponed aborted B
when it beamed panoramic color
images of Mars surface back to Earth. The craft landed on
Mars landscape on target where scientists believe may be
the site of a dry lake.
9 Scientists have found a new type of lawn that we do not beneficial basic harmless resilient D
have to mow very often. They have genetically developed
a grass that is . It is resistant to drought and can
return itself from dry tangled form to green after receiving
only a few drops of water.
10 Spices and herbal ingredients used in Thai cuisine do not remedy facilitator stimuli assistant A

only make the food tasty but also work as for
illnesses.

(panunuod) UoNIAS AIB[NQBIOA Y],
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Test Stem A B C D Correct
Series Choice
1 What does “supplies” in paragraph 1 | belongings services materials ornaments C
mean?
2 What can be inferred from paragraph | Handheld devices | American Students at Palo | Many schools are A
1? will probably be teenagers will Alto High competing against
accepted and used | feel ashamed for | School are given | each other about
in schools. not having handheld the number of
handheld computers by the | handheld devices
devices. US Department in their school.
of Education.
3 What is NOT one of the handheld Laptops Pagers Organizers PDAs B
devices mentioned in paragraph 2?
4 If high-tech devices with wireless students will lose students will use | teachers will teachers will have | B
Internet access are allowed in class, interest in printed the devices to have to teach to check notes that
itis very likely that texts. cheat on tests. extra classes on students make in
Internet skills. class.
5 What does paragraph 3 mainly Properties and Availability and | Activities for Regulations to D
discuss? qualities of the increasing use of | which students control the use of
handheld devices the handheld use the handheld | the handheld
devices devices devices
6 In paragraph 3, what does "there" Palo Alto High Schools in the East Dubuque Schools in other C
refer to? School high-tech region | High School states
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Test Stem A B C D Correct
Series Choice
1 According to paragraph 1, spas in initiated by using methods created by and situated in the B
Europe nowadays are European people by which the belong only to historical areas of
who live in the US. | Roman people Greek and Greek and Roman
utilized water. Roman people. empires.
2 What does the word “soothing” in healing disturbing inducing protecting A
paragraph 2 mean?
3 What can we infer from paragraph 2? | Modern medical Spas in Germany | Water Therapeutic uses D
treatments and are established to | applications for of water are well
doctors have also provide services | ailments have accepted among
been influenced by | only to people just originated people with health
Kneipp’s idea. with certain about a hundred | problems
diseases. years ago. especially in
Germany.
4 What are NOT used when doing cold | dry blankets cold and hot soaked sheets salt and mud D
body wraps? water
5 What does “this” in paragraph 3 the body wrapped | the body a sheet soaked in | cold water A
refer to? in a soaked sheet cold water
6 What is the main idea of paragraph Health benefits Recommendation | Advantages and | Health problems C

42

from using cold
baths

s of applying hot
water to the body

warnings of
water healing
treatments

that can be caused
by the use of hot
and cold water
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Appendix C

The Description of the Reading Comprehension Test of English (RCTE)

Technology/Internet Alternative Therapy
Reading I Reading IT Reading III Reading IV
Naturopathy
Section Vocabulary O.nline. e Call.s in oo (Philéé\g.afﬁhleaB‘
Epidemic Class, Klds” Meditation Guide to
(Bangkok Post. (INation. (TIME. August Natural
February 02, October 23, 04, 2003) .
2004) 2003) Therapies.
London: Lorenz
Books)
Readability level 12.0 10.7 11.1 12
Reading case
Flesch-Kincaid
(Reading Ease 38.5 53.2 47.5 39.1
formula)
Mode of P&P and CBT P&P CBT P&P CBT
presentation
40
Test Items (P&P =20, 15 1S 15 15
CBT = 20)
Test formats MC MC MC MC MC
To measure reading comprehension skills:
To measure
English e  Scanning
grammar, Skimming e  Recognizing supporting
Aim O.f the English Identifying pronoun details
section language use, references Summarizing
textual and e Guessing word meaning information
pragmatic from the context e  Making inferences
ko IcOge e Identifying the topic e  Drawing conclusion
and main idea
Type of Descrlptlye i Argumentative | Argumentative Descriptive Descriptive
passages/texts argumentative
Length A spHepenty 450-500'words each
in each item
Proportion of the Test Items on Each Reading Skill
Bloom’s Taxonomy Reading comprehension skills
Knowledge level 16 items | Pronoun reference 6 items
Finding specific information 10 items
Comprehension level 9 items Understanding explicit and implied 9 items
information
Interpret ideas
Analysis level 8 items Making inferences, identifying components 8 items
Synthesis level 27 items | Finding main idea 9 items
Finding topic/title 1 items
Guessing word meaning 17 items
Total 60 items | Total 60 items
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Title

Bloom’s Taxonomy (Competence)

Reading Skills

Online Epidemic (P&P)

Knowledge 5

Finding specific
information

Finding pronoun
references

Comprehension 3

Understand
information

Analysis 1

Making inference

Synthesis 6

Guessing word
meaning from context

Finding main idea &
title

Total

“No Calls in Class, Kids” (CBT)

Knowledge 5

Finding specific
information

Finding pronoun
references

Comprehension 2

Understanding implied
idea

Interpreting implied
idea

Analysis 3

Making inferences

Synthesis 7

Guessing word
meaning from context

Finding main idea

Total

15

Naturopathy (P&P)

Knowledge 3

Finding specific
information

Finding pronoun
reference

Comprehension 3

Interpreting implied
idea

Understanding ideas

Analysis 2

Making inferences

Drawing conclusion

— =]

Synthesis 7

Guessing word
meaning from context

Finding main idea

w|

Total

15

Meditation (CBT)

Knowledge 4

Finding specific
information

Finding pronoun
references

Comprehension 1

Understanding ideas

Analysis 3

Making inferences

Identifying
components

Synthesis 7

Guessing word
meaning from context

Finding main idea

Finding title

Total
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Pilot Study Item Analysis (The Paper-Pencil Mode: 50 Test Items)

Discrimination Biserial
Item No. Difficulty index Delta index correlation
coefficients (ry;)
Vocabulary 1* 0.286 15.30 0.333 0.544
2 0.029 20.65 -0.111 -0.367
*3 0.629 11.65 0.667 0.553
4 0.343 14.66 0.111 -0.106
*5 0.257 15.65 0.556 0.690
6 0.257 15.65 0.000 0.195
7 0.114 17.86 0.000 0.047
*8 0.400 14.05 0.333 0.309
9 0.686 11.03 0.556 0.380
10 0.629 11.65 0.889 0.742
*11 0.171 16.83 0.222 0.564
12 0.571 12.24 0.667 0.531
13 0.686 11.03 0.333 0.474
*14 0.229 16.04 0.444 0.528
*15 0.629 11.65 0.222 0.503
*16 0.543 12.53 0.778 0.743
*17 0.686 11.03 0.444 0.527
*18 0.514 12.82 0.444 0.376
*19 0.171 16.83 0.444 0.751
*20 0.314 14.97 0.444 0.550
*RC 21 0.486 13.18 0.778 0.628
22 0.171 16.83 -0.333 -0.426
*23 0.343 14.66 0.444 0.509
*24 0.657 11.34 0.444 0.446
*25 0.457 13.47 0.444 0.388
*26 0.371 14.35 0.111 -0.035
27 0.257 15.65 0.111 0.253
28 0.286 15.30 0.333 0.380
29 0.457 13.47 -0.111 -0.230
30 0.286 15.30 0.333 0.282
*3] 0.229 16.01 0.556 0.712
32 0.343 14.66 0.333 0.324
33 0.371 14.35 0.333 0.191
34 0.257 15.65 0.444 0.529
35 0.486 13.18 0.111 0.281
36 0.714 10.70 0.556 0.638
*37 0.714 10.70 0.778 0.780
38 0.629 11.65 0.444 0.583
39 0.371 14.35 0.222 0.204
40 0.543 12.53 0.444 0.259
41 0.686 11.03 0.556 0.518
*472 0.371 14.35 0.667 0.552
43 0.543 12.53 0.778 0.810
44 0.286 15.30 -0.222 -0.285
*45 0.286 15.30 0.222 0.315
46 0.171 16.83 0.222 0.507
*47 0.371 14.35 0.222 0.383
*48 0.743 10.35 0.222 0.395
*49 0.475 13.47 0.667 0.611
50 0.629 11.65 0.222 0.274

K-R 20 and Alpha = 0.826 (Note: * are the selected items for the main study)
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Pilot Study Item Analysis (Computer Mode: 50 Test Items)

Discrimination Biserial
Item No. Difficulty index Delta index correlation
coefficients (ry;)
Vocabulary 1 0.829 9.17 0.444 0.623
*2 0.286 15.30 0.556 0.452
3 0.171 16.83 0.000 0.006
*4 0.629 11.65 0.667 0.765
5 0.400 14.05 0.111 0.329
*6 0.086 18.51 0.111 0.280
*7 0.486 13.18 0.333 0.312
*8 0.429 13.76 0.778 0.691
*9 0.486 13.18 0.222 0.229
10 0.257 15.65 0.111 0.191
11 0.800 9.59 0.333 0.549
12 0.314 14.97 0.222 0.117
*13 0.429 13.76 0.333 0.415
14 0.629 11.65 0.333 0.379
15 0.657 11.34 0.333 0.275
16 0.286 15.30 0.111 0.189
*17 0.571 12.24 0.667 0.596
18 0.543 12.53 0.444 0.611
19 0.800 9459 0.444 0.572
20 0.571 12.24 0.778 0.646
RC 21 0.371 14.35 0.556 0.496
*22 0.400 14.05 0.444 0.363
*23 0.543 12.53 0.667 0.578
*24 0.686 11.03 0.444 0.505
25 0.743 10.35 0.222 0.248
*26 0.514 12.82 0.778 0.819
27 0.429 13.76 0.333 0.373
*28 0.543 12.53 0.667 0.528
29 W27 15.65 0.333 0.359
*30 0.486 13.18 0.778 0.670
31 0.657 11.34 0.444 0.425
32 0.600 11.95 0.667 0.613
33 0.086 18.51 0.222 0.547
34 0.686 11.03 0.000 0.117
35 0.314 14.97 0.222 0.162
36 0.857 8.28 0.556 0.917
37 0.486 13.18 0.778 0.786
38 0.314 14.97 0.444 0.477
*39 0.457 13.47 0.778 0.596
40 0.400 14.05 0.333 0.431
*41 0.486 13.18 0.444 0.512
*472 0.543 12.53 0.556 0.486
43 0.514 20.65 -0.111 -0.537
44 0.171 16.83 0.000 0.179
*45 0.543 12.53 0.889 0.661
*46 0.371 14.35 0.333 0.273
47 0.457 13.47 0.444 0.505
*48 0.486 13.18 0.667 0.645
49 0.343 14.66 0.222 0.415
50 0.457 13.47 0.667 0.480

K-R 20 and Alpha = 0.869 (Note: * are the selected items for the main study)
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Item C}(irr'ect Dllffziculty Del Discrimination Biserial Correlation
No. choice tndex elta index Coefficient/ry;
P&P
1 C/3 0.286 15.30 0.333 0.544
3 D/4 0.629 11.65 0.667 0.553
5 D/4 0.257 15.65 0.556 0.690
8 A/l 0.400 14.05 0.333 0.309
14 B/2 0.229 16.01 0.444 0.528
19 D/4 0.171 16.83 0.444 0.751
20 A/l 0.314 14.97 0.444 0.550
11 D/4 0.171 16.83 0.222 0.564
15 C/3 0.629 11.65 0.222 0.503
16 D/4 0.543 12.53 0.778 0.743
17 C/3 0.686 11.03 0.444 0.527
18 B/2 0.514 12.82 0.444 0.376
CBT
2 C/3 0.286 15.30 0.556 0.452
4 D/4 0.629 11.65 0.667 0.765
6 C/3 0.314 14.97 0.333 0.468
7 B/2 0.486 13.18 0.333 0.312
8 D/4 0.429 13.76 0.778 0.691
9 C/3 0.486 13.18 0.222 0.229
13 C/3 0.429 13.76 0.333 0.415
17 C/3 0.571 12.24 0.667 0.596

Statistic Values of the Selected Items in the Reading Comprehension Section

(4 passages)
Item No Correct | Difficulty Delta Discrimination Biserial Correlation
) choice index Index Coefficient/ry;g

parhnine 1 pu 0.343 | 14.66 0.444 0.509
g | PRI b B | 0686 L1103 |~ 0444 0.505
= .
g | reriiael e 0371 | 1435 0.667 0.552

TV €0 kA cr3 0.543, || 12.53 0.889 0.661
_ P pam /3 0.657 | 1134 |  0.444 0.446
=
e w
sE | BURCl o 0486 [13.18| 0778 0.670
="

St

Eg | PaPMedtn () 0714 [1070 |  0.778 0.780
= 37
= CBTRARY AN 0.371 | 14.35 0.333 0.273
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Statistic Values of the Selected Items in the Reading Comprehension Section

(Cont’d)
Corr.ect Difficulty Discrimination Biserial Correlation
Item No. choice . Delta . .
index index Coefficient/ ry;s
P Spam D/4 0457 | 1347 0.444 0.388
g g CBT/NoCall
EE g of-atls C/3 0.400 | 14.05 0.444 0.363
g m——
—_ .= =
253 Pap/ledttn. | pyjy 0371 | 1435 0.222 0.383
O E
CRTNARY- | A 0.486 | 13.18 0.444 0.512
P&Pﬁpam A/l 0229 | 16.01 0.556 0.712
on =
£ =8
gEg| PIOC | Bh 0514 | 1282 0.778 0.819
432
g& 2| PEPIRNM LB | 043 1035|0222 0395
o7 8
BTN | B2 0.457 | 13.47 0.778 0.596
_ P&Pz’?pa“‘ B/2 0486 | 13.18 0.778 0.628
‘=
E o | CPTRRCN T Bp 0.543 | 12.53 0.667 0.528
=T U
=
5 = | P&P ’Z“Sed““' B2 0286 | 1530 0.222 0315
= CBTga‘Py' chi 0486 | 13.18 0.667 0.645
g Pap Spam B/2 0371 | 14.35 0.111 -0.035
=
5 CBT’%"C*'“S A/l 0543 | 12.53 0.667 0.578
=
E, P&P/Z“;d““' D/4 0457 | 13.47 0.667 0.661
=<
«
= CBTEMPY' B2 0543 | 12.53 0.556 0.486
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Statistic Values of Items in the Main Study

Vocabulary
Item (é}(igizzt Dlil;f(lizilty Delia Discrimination Biserial Correlation
No. index Coefficient/ry;
P&P
1 C/3 0.303 15.10 0.412 0.539
2 D/4 0.576 12.20 0.412 0.410
3 B/2 0.348 14.60 0.417 0.519
4 A/l 0.364 14.43 0.529 0.462
5 D/4 0.136 17.43 0.235 0.479
6 B/2 0.242 15.83 0.588 0.680
7 C/3 0.500 13.00 0.412 0.392
8 A2 0.561 12.35 0.471 0.575
9 C/3 0.773 9.97 0.412 0.432
10 B/2 0.500 13.00 0.235 0.269
CBT
1 C/3 0.167 16.91 0.235 0.333
2 D/4 0.485 13.19 0.765 0.682
3 C/3 0.318 14.93 0.294 0.192
4 B/2 0.455 13.50 0.471 0.505
5 D/4 0.561 1233 0.294 0.318
6 C/3 0.500 13.00 0.529 0.479
7 A/l 0.485 13.19 0.471 0.550
8. B/2 0.530 12.66 0.529 0.591
9. D/4 0.136 17.43 0.353 0.764
10. A/l 0.424 13.80 0.882 0.797

Statistic Values of the Reading Comprehension Items in the Main Study

Ttem No Correct | Difficulty Delia Discrimination Biserial Correlation
’ choice index Index Coefficient/ry;

rerAYY D/4 03487 | 1460 0.471 0.548

gz CBT/ 1§°Ca“s B/2 0.652 | 11.40 0.235 0317

= .

32 NI & 0242|1583 0.765 0.923
CBI/Natpy. D/4 0.439 | 13.65 0.353 0.418

_ P Spam 3 0.621 | 11.73 0.471 0.446

=

S w

s g BIRGs 1 cn | 034 1412|0294 0.288

v

St

gg | P&PMedtn. | g 0.682 | 11.07 0.588 0.686

= 17

= BTNty Al 0485 | 13.19 0.353 0.400
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Cont’d
Correct Difficulty Discrimination Biserial Correlation
Item No. choice index Delta index Coefficient/ ry;
P&Pl’jpam D/4 0515 | 12.81 0.294 0.357
T E
&g CBTMNoCalls | () 0273 | 1546 | 0471 0.573
28 L
ZE S P&P%“*"““' D/4 0.258 | 15.64 0.176 0.224
2o
g
o CBT/gatpy. Al 0.424 13.80 0.529 0.474
P&Pl’zpa“‘ A/l 0.258 | 15.64 0.412 0.550
on =
$EF| CBUNoCals | g 0.515 | 1281 0.529 0.474
gs=
£: £l P apiiedtn I g 0712 | 10.72 0.471 0.563
= =
ST
R 0.561 | 12.35 0.235 0.309
_ papopam I i 0.379 | 14.27 0.647 0.624
g g | CBTRCHS | Tpu 0424 | 1380 |  0.588 0.616
= I
S = PRSI | B 0.485 | 13.19 0.235 0.134
=
= CRTRAY- o3 0.379 | 14.27 0.706 0.761
g | PEPSmm B/2 0.273 | 1546 0.529 0.538
[}
=
% CBT/I;oCalls Al 0.530 12.66 0.706 0.600
o
E
2 P&P/glzedttn. 73 0.636 11.57 0.706 0.692
£
2 | OBTNay | ny | 0430 |13.65| 0353 0.182

3
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Appendix E
The Attitude Questionnaire (Pilot Study)
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Appendix F

Frequency percentages of the students’ responses to the pilot questionnaire

Part 1: My thought about the English language tests in general (N=35)

Label value: 1 strongly disagree, 2 disagree, 3 neither agree nor disagree, 4 agree, 5 strongly agree
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1 2 3 4 5
1. | I do not worry about doing English tests. 14.7 | 58.8 | 59 | 20.6 -
2. | When I do English tests, I often think how difficult the tests are. 29 | 17.6 | 20.6 | 44.1 | 147
3. | Many unknown words in the reading passages discourage me to do | 8.8 | 26.5 | 17.6 | 44.1 | 2.9
the test.
4. | Reading passages are interesting. 2.9 8.8 |50.0 | 294 | 8.8
5. | I am able to use reading skills that I have learned to do the reading - 29 | 147 | 64.7 | 17.6
tests.
6. | When I am taking a test, I focus on the test. - 5.9 2.9 | 64.7 | 26.5
7. | I am well prepared for the tests. - 17.6 | 294 | 52.9 -
8. | I do not understand test questions. 147 | 559 | 11.8 | 5.9 11.8
9. | I understand the passages. - 8.8 1324|559 | 29

Part 2: My experience with computers (N=35)

Label value: 1 never or cannot do at all, 2 less than 3 times a week or can do not so well, 3 3-4 times a week or can

do, 4 almost every day or can do well, 5 every day or can do very well

1 2 3 4 5

1. | T use the computer at home. 2.9 8.8 |20.6 | 529 | 147
2. | T use the computer at the computer lab on campus. 59 | 382 235|265 | 59
3. | T use the computer at Internet cafes. 17.6 | 58.8 | 11.8 | 8.8 2.9
4. | 1 use the computer to type reports in Thai. 29 | 11.8 | 294 | 294 | 26.5
5. | T use the computer to type reports in English. 88 1294 | 147 | 353 | 11.8
6. | I use the computer to create graphs, draw pictures, and make | 14.7 | 29.4 | 382 | 11.8 | 2.9

presentation.

Missing 2.9
7. | Icanuse a ‘mouse’ or ‘touch pad’. - 29 | 17.6 | 294 | 50.0
8. | T use the computer to surf the Internet. - 29 | 59 | 412 | 50.0
9. | I use the computer to search for academic information from websites. - 88 | 17.6 | 41.2 | 324

Part 3: My attitudes towards the RCTE from the conventional and the computer modes of assessment

Pre-test (N=35) Label value: 1 strongly disagree, 2 disagree, 3 neither agree nor disagree, 4 agree, 5 strongly agree

1 2 3 4 5
1. | I feel comfortable when doing the English tests on the paper-pencil | 5.9 | 11.8 | 44.1 | 32.1 5.9
mode.
2. | I feel like doing the computer-based tests. 2.9 59 [.26.5] 529 | 11.8
3 I think reading passages in the computer-based test are not difficult. - 324 | 50.0 | 147 --
Missing 2.9
4. | Tthink reading passages in the paper-pencil test are difficult. 59 | 17.6 | 382 | 353 | 29
5. | I think the paper-pencil tests are easy. 29 1441 471 ] 29 2.9
6. | I think the computer-based tests are difficult. 59 | 17.6 | 61.8 | 147 --
7. | 1 think the passages in the paper-pencil and the computer-based | 5.9 59 | 529 353 --
tests are similar to those learned in class.
8. | I like the computer-based English test because the passage and test -- 59 | 265 | 471 | 17.6
items are on the same screen.
9. | Ilike to see many test items on one page. 29 | 147 | 11.8 | 529 | 17.6
10. | Thave difficulty in reading from a screen because of font size. 88 | 382 |265] 235 | 29
11. | I like the paper-pencil test because the reading passage is on one | 5.9 | 11.8 | 324 | 38.2 | 11.8
page.
12. | Ilike the paper-pencil test because I make take notes. 59 1294|412 | 235




Part 3: Pre-test Cont’d.
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1 2 3 4 5
13. | I like doing the computer-based because of I can make some | 5.9 | 17.6 | 23.5 | 41.2 | 11.8
movements.
14. | I use English reading skills when I do the tests from the paper- -- 29 | 17.6 | 529 | 26.5
pencil and the computer modes.
15. | Thave to put more effort when doing the computer-based test. 29 | 20.6 | 353 | 265 | 147
16. | I think the tutorials priory to doing the computer-based test is -- - 23.5 | 559 | 20.6
useful.
17. | I think the time allotment of 1.30 hours per each mode is sufficient. 5.9 -- 3531559 | 29
Part 3: Post-test (N=35)
Label value: 1 strongly disagree, 2 disagree, 3 neither agree nor disagree, 4 agree, 5 strongly agree
1 2 3 4 5
1. | I feel comfortable when doing the English tests on the paper-pencil | 8.8 | 29.4 | 17.6 | 32.4 | 8.8
mode.
2. | I feel like doing the computer-based tests. 2.9 88 324 | 441 | 88
3. | Ithink reading passages in the computer-based test are not difficult. | 2.9 | 35.3 | 324 | 26.5 --
Missing 2.9
4. | I think reading passages in the paper-pencil test are difficult. 29 [ 147 [265] 412 11.8
Missing 2.9
5. | I think the paper-pencil tests are easy. 14.7 | 353 | 353 | 11.8 --
Missing 2.9
6. | I think the computer-based tests are difficult. 2.9 | 17.6 | 324 | 382 | 29
Missing 2.9
7. | I think the passages in the paper-pencil and the computer-based | 5.9 | 17.6 | 20.6 | 47.1 | 5.9
tests are similar to those learned in class.
Missing 2.9
8. | I like the computer-based English test because the passage and test | 2.9 | 14.7 | 59 | 529 | 20.6
items are on the same screen.
Missing 2.9
9. | Ilike to see many test items on one page. 29 | 147 | 11.8 | 44.1 | 235
Missing 2.9
10. | I have difficulty in reading from a screen because of font size. 14.7 1 294 | 294 | 235 --
Missing 2.9
11. | I like the paper-pencil test because the reading passage is on one | 88 | 17.6 | 26.5 | 324 | 11.8
page.
Missing 2.9
12. | I like the paper-pencil test because [ make take notes. 29 [206]265]324 ] 147
Missing 2.9
13. | I like doing the computer-based because of I can make some | 2.9 | 17.6 | 324 | 324 | 11.8
movements.
Missing 2.9
14. | I use English reading skills when I do the tests from the paper- | 2.9 29 [ 17.6 | 47.1 | 26.5
pencil and the computer modes.
Missing 2.9
15. | Thave to put more effort when doing the computer-based test. 147 123512941265 ] 29
Missing 2.9
16. | I think the tutorials priory to doing the computer-based test is -- 88 | 17.6 | 559 | 14.7
useful.
Missing 2.9
17. | I think the time allotment of 1.30 hours per each mode is sufficient. - 29 J118]647 ] 176

Missing

2.9
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Appendix G
The Attitude Questionnaire (Main Study)

Y a Y] a [ a J
mJ‘Uﬁ’e)‘Uﬂmﬂﬁuﬂﬂﬁami‘nﬂaauﬁuqﬂﬁwan15E)'mmmmnqyﬁl’mmmwamai

Yo
wazuuulssmaiien (nszay)

Voyave WAL UIVLAD VAN
v v K < L4 Y a o
swwedadoen | L ] T 1 |1 1 | asuuuaeudunsiud/Iad 3510118900 e
AZIULY
Course [ 1103 (1104 [ 203 Section ..o 018 oo U wma Lndge L 9
. 3
MBI

o < Ao v Yo = ' v A o
LﬁJ‘]Jﬁ’t’]TJOﬁJULL‘U\?@@ﬂL‘]JL! 3 AU UNNHINA 4 KN thiuﬂﬂﬂ]d1@1uﬂl®ﬂ31lllﬂfl’lﬂﬂﬂ13°ﬂﬂﬁf’)ﬂ

o a ' ) ) a s a ' ' Y
ﬁllf]‘ﬂ‘ﬁN's’lfﬂiE)TLlﬂ']‘H']?JQﬂQ‘Hﬂ’JEJﬂfHJW’]mf]‘5!,Lﬁ5!L1J1]‘1J§$!Wiﬁu€llﬂu!mﬁ$ﬁﬁu LL'C’I’JLa’E]ﬂﬂWﬂ’U'mTilJ']EI

d'cslﬂl

1 o a <3 o qul H ] a <3
vinsaIuANNAA HVed AN RN TNt Tumsasuuuuasvawil lilimsannuaatiula
' A A o X Y Y Ay v 2 9
NgIuTeRa veANuNFMIINANIneUNUYaeUMIMNNTeME  Toyah lavinuuuaeunuiivzii li 14y

@ [ a J
miwmmmﬁmﬁauﬁ’mma“l%’mmaaﬂqyﬁ’aaﬂanmmm

Ed Ed v
nil dosnuuudeunuvevsugindnymaauNTIeneUIIIROUNN  Hazue Ind

u

vy
Y110

9

; LA HER WA w
yadmyanaagilnng luuuuaennwiz lignilameusadiala

M9ENINSABLULABUONN

@ 1 y @ o a < @ {
Gl,ﬁ}uﬂﬁmelTt’]”Iuglal}’t‘)ﬂ’313JLLfa1}’JLﬁ’t‘)ﬂﬂ1ﬂ‘]_l”IT]‘H?JWEJLWUﬁCﬂ'Nﬂ‘]J'i%ﬂTJﬂ’J13Jﬂmﬁuﬂl@ﬁuﬂﬁﬂy”lﬁﬁﬂﬂﬂgfﬂ

2 4
ANNEUY Tagh

= 1 o =R = 3 v Y =) L1 Vv
neaY 1 T ANUYMLIEN  HUDANKINAIBITIHA YOI I U 83NN
=1 1 L= L1 v
nIYaY 2 Hanunmen  unane laivivee
= 1 W = = a < =3 ‘;’
HUEY 3 1 anunned | dadne hiinnadadilulsziaud
nineay 4 T ANUMIIEN  UAADEINANNFIUAIY
=\ 1 O = = & v
nIeaY 5 T ANUHNIEN  HAADEINANMHIUA LI
a s A Y
n. Tuowiaa peuiInes Iz WMUNAAdOY >1< 2 3 4 5

= Y = Yo K A o o A a v VoA
“H']ﬂuﬂﬁﬂy'l@ﬂ\iﬂ'lﬂﬂaﬂu qlﬁuﬂﬁﬂy'lellﬂﬂﬂﬁmﬂﬂﬂlﬂll L!ﬂ')ﬂ']ﬂu']ﬂﬁll']ﬂm"llslﬁll AU

a J A
n. lueuina Aouiunes azuLMUNATHTON X 2 3| < | s




A o 9 A 7
ADUN 1 ‘]Jﬁgﬁﬂﬂﬁﬂ!ﬂW{lG]fﬂ@lIW'JLﬂﬂi

1 [~
nineay 1-— lineldas wseld likluae nue@Y 2 -
Y
Ny 3 - 1% 759 3-4 sodant ¥5o woldld
ey 5 -——lanniu n3e 1914au1n NBAY 4 -

160

Yy ' S o ¢
- Gl%u'f]ﬂﬂ'ﬂ 3 ﬂi\i@lﬂﬁﬂﬂ'ﬁ’i

w30 141814

IHinounniu vie 14144

o Y a o v
1. Un ﬂi&lﬂ‘i)'ﬂﬂllW’JW]f‘)i‘l/ﬁﬂu

=

i
o & Y a I a @
2. tindAne lgneununes N IING1ae
f Hit

Y a a J 3
nAn ldnoununes NFIUOUADT A

head
e

4

=2 v a IAa I~
ﬂﬁﬂ‘]el11611?16111/\!’316]@3WlJW’i'IENWUHJHﬂ'IHWllVIU

ha
e

o = v A sa o 2 o
5. “L!ﬂﬁﬂ‘]el11611?]@111/\!’316]@3WiJWinN']uL‘]JHﬂ']H']@QﬂQE

o a J o
6. vindAnu l¥nouiuaesasians il nagll a5 wainaue

N
e

ndne 1% “mouse” wSe “touch pad”

] v a A 1 a ]
8. ‘L!ﬂﬁmel”lhl"h'ﬂf)llW?lmE)'iLWE’JT]E‘N?JHME’)HH%

o = v A A v v 3 s =
9. ‘L!ﬂﬁﬂielﬂ"l)"ﬂf)llW’Jm@il‘Wi’Jﬂu‘HT’UE]‘laljﬁﬁ]”lﬂl'l‘]_lvl“])'ﬂﬂﬁﬂ”l‘iﬂﬂy"l

A % A A o 9 [ A A Y a J
AOUN 2 “I/]ﬁllﬂ@]LﬂfJ'Jﬂ‘]J‘U’E)ﬁf]Uﬂ?HT@QﬂQ‘HLlUUﬂi&Wﬂ!UUM (NFLAIY) LALAIYADUNAUNDT

¥ ¥ A Sl W v 3 ¥ 9
nugmv l—mumwaﬂﬂqﬂ HUUWRAY 2 - IHUAWYUDY U Y 3 — IHUAYU NN

WINOIRY 4 — IHUA03N WNeRY 5 — Iudieniga

o o A I . '
1. findnyuneiYoaoAIeABNNAADS 13U U Internet H3D website #199)

@

= Yy A o A o Y
2. dnfneidndaniaalioszivoden
2.1 wuuilszmalien (UUNTEAIY)

a 4
2.2 AEABUNINDS

£ "9

3. WpARIAA TR AR ULUVIIE (AonARY) Iz AN AUMITNATDY
3.1 uuuilszmdlien (DUATEATY)

32 fenouimos

Fl )
4. WPAPHIANINANNENIVDAUTDITB (15219 350 — 400
N30 IMAUNTZATY A 4) anummzansudeasy
A a
4.1 wyuilsemaiien (VunTEAY)

42 ArenouNInDS

£3 "9

5. WnAnYIAANY A UMITBIUAEISING Y
5.1 uuvlsamalion (UUAsEAY) IAuen

a J
5.2 GB]}'JEJﬂ’fJiJW'Jm’fJi AN




161

o = o o o v A g
6. uﬂﬁﬂyWaumﬁﬂumsm*uaﬁaumﬂumm”lm

5
o = o o o ¥ A g o
7. undAneweusidslumsiidedeuiidlumusingy 5
8. 1NANYIANIIYUIAYBIAIBNEINIYIBINYY Times New Roman Size 13-
Y
vinamiiy TIMES ) minganlumsiuidenaaoy
8.1 uuvlszmdltey (UUATEATY) 5
9 a o
8.2 dlenAdNNINDT 5
9. 1nANYIRVMIMTONATDL
Aa
9.1 uuuszmaiten (UUATZAY) INTIZ
= Y
9.1.1 enwsananurnszaiy 1 5
=~ = o % =3 k7
9.1.2 asnvaeiniunnla 5
9.1.3 Aiveapunnuee Aoyl 5
9.1.4 gnnsagiedeunatsdelunandeiu’ld 5
9.1.5 i luMsns1ITeaeU0s1UNEINT VD191 5
9 a 4
9.2 AWADUNANDT INTIE
9.2.1 l¥msaantluuenianialaelidesnanyth
5
n3ZAY
9.2.2 ewsamliimsmaou lalasmsain
5
scrolling bar
=] Yy A o o Y
9.2.3 HinAn¥IgANANUAINEITIToAD1 5
9. 1nAn¥IPUMIMIToNATDL
9 a o
9.2 AWADUNANDT INIFZ
o~ & A vy ) & Ay Y v
9.2.4 HiilesesegaiuladuniluasNvoauagaiud
Nazdo 01MFY VUNII9ADNNIADS AN 5
4 o ) a 4
9.2:5 @@ lumIsf YIRS 5
9.2.6 eunsagratoaon lAsiud 5
10. dndne1aa lunal 1.00 $2 Tuaindnmiaziinanisane d11s Uit
o1
10.1 VYL HEY (UUNTLATH) 5
10.2 A18AUNUADT 5




162

{ a [~} : @ @ a
AU 3 ﬂj}ﬂﬂ@ﬂullﬁﬂﬂﬂﬂ'mﬂ@Lﬁutﬁﬂﬂﬂﬂ‘ﬁl@ﬁ’f]‘]Jﬂ"IB']’ENﬂf]HLL‘]J‘]J‘].]i%LWﬂufJNLmSﬁLLUU

ADUNANDST19814

a < g 1 0 a @
1. ﬂ’ﬂllﬂﬂl‘l’iuﬂlﬂﬁuﬂﬁﬂﬂ?ﬁﬂﬂ'ﬁﬂ1619])E]ﬁ'f)ﬂ’f]°]ﬂﬂ']‘kl'lﬂﬂﬂf|ﬂI

o ¥ A a
me‘u°nwaaammnﬂssmmuﬂu(ﬂﬁxﬂm)

| o Y A a
"lmfaummaaemmuﬂizmmuﬂu

(NIZTAY) (NI

' 4
©ACA YoUo LA UNANKINNFANADUIIUAR DN ACA®




Appendix H

Part 1: My experience with computers (N=66)
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Frequency percentages of the students’ responses to the main study questionnaire

Label value: 1 never or cannot do at all, 2 less than 3 times a week or can do not so well, 3 3-4 times a week or can

do, 4 almost every day or can do well, 5 every day or can do very well

1 2 3 4 5
1. | I use the computer at home. 9.1 | 19.7 | 19.7 | 348 | 16.7
2. | T use the computer at the computer lab on campus. 1.5 | 242 | 348 | 22.7 | 16.7
3. | T use the computer at Internet cafes. 10.6 | 63.6 | 152 | 4.5 6.1
4. | I use the computer to type reports in Thai. 30 | 182 | 242 | 348 | 19.7
5. | T use the computer to type reports in English. 7.6 | 258 | 348 | 21.2 | 10.6
6. | I use the computer to create graphs, draw pictures, and make | 13.6 | 47.0 | 19.7 | 16.7 | 3.0
presentation.
7. | I canuse a ‘mouse’ or ‘touch pad’. 4.5 7.6 | 242 | 409 | 22.7
8. | I use the computer to surf the Internet. 1.5 3.0 [ 16.7 | 409 | 379
9. | I use the computer to search for academic information from websites. 1.5 6.1 | 212|439 | 273
Part2: My attitudes towards the Reading Comprehension Test of English (RCTE) from the conventional
and the computer modes of assessment (N=66)
Pre-test
Label value: 1 strongly disagree, 2 disagree, 3 neither agree nor disagree, 4 agree, 5 strongly agree
1 2 3 4 5
1. | I have done computer-based tests available on the Internet and | 28.8 | 18.2 | 22.7 | 16.7 | 3.0
websites.
Missing 10.6
2. | I am worried when doing
2.1 the paper-based test 12.1 | 45 (394 | 303 | 9.1
Missing 4.5
2.2 the computer-based test 30 [ 136 [ 545] 182 ] 9.1
Missing 1.5
3. | I think the multiple-choice test format is appropriate for
3.1 the paper-based test 3.0 7.6 | 212|439 | 212
Missing 3.0
3.2 the computer-based test 3.0 | 3.0 [273]394] 212
Missing 6.1
4. | I think a reading passage with the length of 350-400 or on an A-4
page is appropriate for
4.1 the paper-based test 3.0 | 242 | 31.8 | 31.8 | 9.1
4.2 the computer-based test 13.6 | 28.8 | 33.3 | 18.2 --
Missing 6:1
5. | I think the English reading tests on
5.1 the paper is difficult. 3.0 | 10.6 | 364 | 379 | 10.6
Missing 1.5
5.2 the computer is difficult. - [ 61 ]409]379] 136
Missing 1.5
6. | Ilike the instructions in Thai. -- 12.1 | 364 | 273 | 242
7. | Ilike the instructions in English. 6.1 | 242 | 439 | 227 | 3.0
8. I think that the font size of Times New Roman 13 (TIMES) is
appropriate for
8.1 the paper-based test 45 | 13.6 | 364 | 333 | 76
Missing 4.5
8.2 the computer-based test 4.5 | 10.6 | 27.3 | 424 | 13.6
Missing 1.5
9. | Ilike doing the English test on | | |
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9.1 the paper because
9.1.1 I can touch and turn pages. 10.6 | 16.7 | 28.8 | 27.3 | 16.7
9.1.2 1 can take/make notes. -- 4.5 | 12.1 | 545 | 28.8
9.1.3 I can see list of test items. 1.5 |1 106 | 424 | 348 | 9.1
Missing 1.5
9.1.4 1 can view many test items at once. 3.0 4.5 | 19.7 | 56.1 | 16.7
9.1.5 1 trust the marking of the teacher. 6.1 182 | 51.5 | 16.7 | 4.5
Missing 3.0

9.2 the computer because
9.2.1 I can click navigate icons to turn pages. 4.5 7.6 | 348 | 379 | 13.6

Missing 1.5
9.2.2 1 can make movements by scrolling. 30 | 7.6 [485]258 ] 13.6
Missing 1.5
9.2.3 I feel being active while doing it. 76 | 13.6 [455]242 ] 76
Missing 1.5
9.2.4 1 can see the passage on one side of a | 6.1 6.1 | 394 | 409 | 45
screen and a test item on the other side.
Missing 3.0
9.2.5 1 trust the marking of the computer. 3.0 4.5 13941379 | 152
9.2.6 1 can receive score report immediately | 1.5 - 9.1 | 50.0 | 37.9
when finished.
Missing 1.5
10. | I think that the time allotment of 1 hour is sufficient for
10.1 the paper-based test 45 | 288 | 424|182 | 3.0
Missing 3.0
10.2 the computer-based test 45 22713941303 ] 3.0
Part 2: Post-test
Label value: 1 strongly disagree, 2 disagree, 3 neither agree nor disagree, 4 agree, 5 strongly agree
1 2 3 4 5
1. | I have done computer-based tests available on the Internet and | 13.6 | 182 | 30.3 | 9.1 7.6
websites.
Missing 21.2
2. | I am worried when doing
2.1 the paper-based test 30 | 10.6 | 51.5 | 19.7 | 12.1
Missing 3.0
2.2 the computer-based test 15 [ 76 [530]167 ] 152
Missing 6.1
3. | I think the multiple-choice test format is appropriate for
3.1 the paper-based test 4.5 7.6 | 28.8 | 31.8 | 24.2
Missing 3.0
3.2 the computer-based test 45 106 [28.8]379] 167
Missing 1.5
4. |1 think a reading passage with the length of 350-400 or on an A-4
page is appropriate for
4.1 the paper-based test 4.5 [ 182 | 348 | 348 | 6.1
Missing 1.5
4.2 the computer-based test 9.1 [ 152485182 ] 6.1
Missing 3.0
5. | I think the English reading tests on
5.1 the paper is difficult. 4.5 4.5 | 258 | 485 | 6.7
5.2 the computer is difficult. 3.0 12.1 | 47.0 | 22.7 | 12.1
Missing 3.0
6. | 1like the instructions in Thai. 15 | 9.1 [258]333 ] 28.8
Missing 1.5
7. | 1like the instructions in English. 30 182 [53.0[227] 15
Missing 1.5
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8. | I think that the font size of Times New Roman 13 (TIMES) is
appropriate for
8.1 the paper-based test 30 | 12.1 | 47.0 | 22.7 | 12.1
Missing 3.0
8.2 the computer-based test 30 | 6.1 [364]364] 167
Missing 1.5
9. | Ilike doing the English test on
9.1 the paper because
9.1.1 I can touch and turn pages. 12.1 | 9.1 | 348 | 28.8 | 15.2
9.1.2 I can take/make notes. 1.5 3.0 | 182 ] 50.0 | 27.3
9.1.3 I can see list of test items. 30 | 12.1 | 424 | 303 | 12.1
9.1.4 I can view many test items at once. 3.0 6.1 | 31.8 | 424 | 16.7
9.1.5 1 trust the marking of the teacher. 45 | 182 [ 62.1 | 12.1 | 3.0
9.2 the computer because
9.2.1 T can click navigate icons to turn pages. 3.0 4.5 227 | 50.0 | 19.7
9.2.2 1 can make movements by scrolling. 3.0 4.5 | 348 | 409 | 16.7
9.2.3 T feel being active while doing it. 3.0 | 10.6 | 51.5 | 21.2 | 13.6
9.2.4 T can see the passage on one side of a | 1.5 3.0 [ 394|333 | 212
screen and a test item on the other side.
Missing 1.5
9.2.5 I trust the marking of the computer. 3.0 1.5 | 21.2 | 53.0 | 19.7
Missing 1.5
9.2.6 T can receive score report immediately -- 1.5 7.6 | 455 | 424
when finished.
Missing 3.0
10. | I think that the time allotment of 1 hour is sufficient for
10.1 the paper-based test 9.1 | 16.7 | 455 | 22.7 | 45
Missing 1.5

10.2 the computer-based test

7.6 [ 12.1 [485[242 ] 6.1

Missing

1.5




Mean Scores of the Attitude Questionnaire (Part 2) before and after the Test
Administration from the Main Study
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Pre-test X Post-test X
1. | I have done computer-based tests available on the Internet and 2.15 2.15
websites.
2. | I am worried when doing
2.1 the paper-based test 3.06 3.18
2.2 the computer-based test 3.12 3.18
3. | I think the multiple-choice test format is appropriate for
3.1 the paper-based test 3.63 3.54
3.2 the computer-based test 3.54 3.46
4. | I think a reading passage with the length of 350-400 or on an A-4
page is appropriate for
4.1 the paper-based test 3.19 3.15
4.2 the computer-based test 243 2.87
5. | I think the English reading tests on
5.1 the paper is difficult. 3.37 3.68
5.2 the computer is difficult. 3.54 3.54
6. | Ilike the instructions in Thai. 3.63 3.74
7. | Ilike the instructions in English. 2.92 2.96
8. | I think that the font size of Times New Roman 13 (TIMES) is
appropriate for
8.1 the paper-based test 3.12 3.19
8.2 the computer-based test 3.45 3.53
9. | Ilike doing the English test on
9.1 the paper because
9.1.1 Ican touch and turn pages. 3.22 3.25
9.1.2 I can take/make notes. 4.07 3.98
9.1.3 I can see list of test items. 3.34 3.36
9.1.4 1 can view many test items at once. 3.78 3.63
9.1.5 I trust the marking of the teacher. 2.86 2.90
9.2 the computer because
9.2.1 I can click navigate icons to turn pages. 3.43 3.78
9.2.2 1 can make movements by scrolling. 3.34 3.63
9.2.3 1 feel being active while doing it. 3.06 3.31
9.2.4 1 can see the passage on one side of a 3.22 3.65
screen and a test item on the other side.
9.2.5 1 trust the marking of the computer. 3.57 3.80
9.2.6 I -can reccive score report immediately 4.18 4.19
when finished.
10. | I think that the time allotment of 1 hour is sufficient for
10.1 the paper-based test 2.77 2.92
10.2 the computer-based test 3.04 3.04
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