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Foreword

It is with pleasure that the LTTC brings to you the LTTC-CRELLA Collaboration Project.

The study reported in this volume was the result of an eighteen-month collaborative research

conducted by the LTTC and the Centre for Research in English Language Learning and

Assessment (CRELLA), University of Bedfordshire. The study was funded by the LTTC,

while personnel from both CRELLA and LTTC were jointly involved in completing the

project. The research reflects LTTC's commitment to build and maintain mutually beneficial

relationships with the academic community.

This project was the extension of the 2011-2012 LTTC-GEPT Research Grants Project RG-

01 (Phase 1). In the Phase 1 study, the criterion-related validity of the GEPT Advanced

Reading and Writing Test was investigated, with a focus on the cross-test comparability and

the predictive power of the test scores. The study revealed moderate to strong positive

correlations between the GEPT Advanced Reading and Writing and IELTS. It also showed

significant correlations between GEPT Advanced Reading and Writing tests and real-life

academic performances.

As a follow-up study, this research compared the contextual and cognitive validity of

Advanced Writing Part 1 (summary from verbal input) with real-life academic writing tasks.

Textual analysis and questionnaire survey results revealed that the overall task setting and

features of the GEPT as well as the cognitive processes elicited by the GEPT test task were

comparable to those of the real-life input texts. Full research reports can be downloaded at

http://www.lttc.ntu.edu.tw/RReports.htm.

The GEPT, developed more than a decade ago by the LTTC to serve as a fair and reliable

testing system for EFL learners, has gained wide recognition in Taiwan and abroad. We

believe that through consistent collaboration between the external research community and

the LTTC research team, the GEPT will continue to refine its quality and achieve wider

recognition at home and overseas.

Complete and more up-to-date information about the GEPT is available at

https://www.lttc.ntu.edu.tw.

Hsien-hao Liao
Executive Director
LTTC
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摘要

◆ 研究團隊與研究目的

本研究計劃由 LTTC 與 CRELLA, the University of Bedfordshire 研究團隊共同執行，

比較「全民英檢」高級寫作測驗第一部分與大學學術寫作作業的相似度，藉以檢視

「全民英檢」高級寫作測驗中的語境效度(context validity)和認知效度(cognitive

validity)。

◆ 研究問題

第一階段

1. 就語境特徵而言，「全民英檢」高級寫作測驗第一部分與大學學術寫作作業

是否相似？

2. 就涉及的認知過程而言，「全民英檢」高級寫作測驗第一部分與大學學術寫

作作業是否相似？

第二階段

3. 參加「全民英檢」高級正式測驗的台灣考生，在進行寫作第一部分時涉及哪

些認知過程？

◆ 受試者

第一階段

160 位就讀英國一所大學的學生。

第二階段

192 位在台灣參加正式「全民英檢」高級測驗的考生。

◆ 研究結果摘要

1. 就題目要求而言，「全民英檢」高級寫作第一部分與大學作業大致相同，例

如，二者所涉及的語言功能大致相同。然而，大學作業的主題較偏向「學

術」或「專業」性質，而「全民英檢」的主題較偏社會議題。

2. 「全民英檢」與大學作業皆要求受試者根據數篇文本的內容寫作，而且閱讀

材料的語境特徵相近。但是「全民英檢」的閱讀材料主要為論說文，大學作

業閱讀材料則包括論說文和說明文。

3. 「全民英檢」與大學作業閱讀材料的詞彙複雜度、句構複雜度和內容組織難

度相當，但是「全民英檢」的材料所陳述的概念較具體。

4. 大學作業所涉及的寫作認知過程與「全民英檢」大致相同，例如，受試者寫

大學作業和考「全民英檢」時都需要搜尋與題目相關的資訊、建立資訊間的

關聯，並進行精讀等。
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Abstract

This present study investigates the context and cognitive validity of the GEPT Advanced

Writing Task 1. Regarding its context validity, this study applied both expert judgement and

automated textual analysis to examine the degree of correspondence between the overall task

setting and input text features of the GEPT task and those of the target academic writing tasks

in real life university courses in the UK. Regarding its cognitive validity, this study examined

the cognitive processes elicited by the GEPT task as compared to the real-life academic

writing tasks through a cognitive process questionnaire. In the main study (Phase 1), data

were collected from 160 students who were studying at a British University. Additional data

were collected from 192 test takers under live test conditions in Taiwan in a follow-up study

(Phase 2).

The demonstration of a close similarity between test and real-life conditions in the findings of

this study supports the context and cognitive validity of the GEPT Advanced Writing Task 1.

The GEPT task resembled the overall task setting and input text features of the real-life tasks

in a number of important ways. The difficulty level of the GEPT input texts and the real-life

input texts was comparable in terms of most of the automated textual analysis indices utilised

by this study. There was no significant difference in 14 out of the 17 indices of lexical

complexity, syntactic complexity and degree of coherence. Results of the real-life cognitive

processing data identified eleven cognitive validity parameters: (1) task representation and

macro-planning; (2) revising macro plan; (3) connecting and generating; (4) selecting

relevant ideas; (5) careful global reading; (6) organising ideas in relation to input texts; (7)

organising ideas in relation to writer's own text; (8) low-level editing during writing; (9) low-

level editing after writing; (10) high-level editing during writing and (11) high-level editing

after writing. The GEPT task was able to elicit from high-achieving participants most of the

cognitive processes they employed in the real-life tasks. In terms of the underlying structure

of the cognitive processes, exploratory factor analyses on the GEPT data (Phase 1 and Phase

2) showed that although a few individual items yielded complex loadings, the GEPT task was

largely able to elicit from the participants the same underlying cognitive processes as the real-

life tasks did. In particular, the eleven individual factors across the five cognitive phases

yielded by the GEPT live test data resembled closely those factors yielded by the real-life

data.

According to the results of this study, GEPT Advanced Writing Task 1, an integrated

reading-into-writing test, demonstrates both context and cognitive validity. The results have

important implications for university admissions officers and other stakeholders; in particular

they demonstrate that the GEPT Advanced Writing Task 1 is a valid option when considering

writing tests for academic purposes.
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1. Scope of the study
Research demonstrating the construct validity of the GEPT Advanced Level Test is crucial in
order for the test to gain acceptance from educational institutions as a valid measure of
international students' proficiency in English for academic purposes. This research followed
up Weir, Chan and Nakatsuhara's (2013) study on the criterion-related validity of the GEPT
Advanced Test. Their study showed moderate to strong positive correlations between the
GEPT Advanced Reading and Writing Test and IELTS. In addition, the GEPT Advanced
Reading and Writing Test scores accounted for 27.89% variance of real-life academic
performance at a correlation of 0.529 (p<0.01). Weir et al (2013:18) stressed the importance
of conducting follow-up studies to investigate the validity of GEPT Advanced Reading and
Writing Test in terms of the remaining construct validity components.

The primary aim of this study is to validate the GEPT Advanced Level Writing Test in terms
of a) context validity and b) cognitive validity in two phases.

 Phase 1 investigates contextual and cognitive validity by comparing the GEPT
Advanced Level Writing Task 1 with real-life writing tasks assigned to
undergraduates on Business programmes1 in a UK university.

 Phase 2 is a follow-up investigation of the cognitive validity of the GEPT Advanced
Level Writing Task 1 conducted under live test conditions in Taiwan.

In complementing the findings from Weir et al.'s (2013) study, the present study seeks to
provide evidence on which to build a more complete validity argument for the use of the
GEPT Advanced Level Writing Test as a test for university admission2. Drawing upon Weir's
(2005) socio-cognitive framework for test validation, this study gathers context validity
evidence by using systematically defined key contextual parameters which define the overall
task setting and textual features of the source texts of the GEPT Advanced Level Writing
Test Task 1. Cognitive validity evidence is gathered by identifying the cognitive load
imposed by task setting and the actual cognitive processes elicited by the task.

2. Theoretical framework

2.1 Theoretical support for contextual and cognitive validation

This study focuses on two components of Weir's (2005) socio-cognitive framework for test
development and validation – context validity and cognitive validity. Context validity and
cognitive validity are a priori components of test validation to be obtained before live testing.
The a priori evidence of test validation enables test stakeholders to define and evaluate the
integral nature and quality of a test. For writing tests, context validity addresses the
appropriateness of the linguistic and content demands set by a writing test task in comparison
with the contextual parameters of the target writing tasks in real life. Cognitive validity in
writing tests, on the other hand, measures ‘how closely a writing task represents the cognitive
processing involved in writing contexts beyond the test itself, i.e. in performing the task in
real life' (Shaw and Weir, 2007:34). The framework has already been extensively used by
different professional testing bodies worldwide. For instance, Cambridge English Language
Assessment has used the framework to gather validity evidence for its English examinations
(e.g. Geranpayeh & Taylor (eds), 2012 - Examining Listening; Khalifa & Weir, 2009 -
Examining Reading; Shaw & Weir, 2007 - Examining Writing; Taylor (ed), 2011 - Examing

1
Business and administrative studies contained the highest proportion of international students (36%) (UKCISA,

2012)
2

The cognitive validity of the GEPT Advanced Level Writing Test Task 2 is being investigated by Yu and Lin
(forthcoming).



4

Speaking). Chan (2013) extended the application of the framework to validation of integrated
reading-into-writing tests. This study will investigate the context and cognitive validity of the
GEPT Advanced Task 1 using the parameters refined in the above mentioned studies.

2.2 Previous studies relevant to the context and cognitive validity of writing tests for
academic purposes

What contextual features should a valid writing test task for academic purposes
operationalise?
For writing tests, context validity addresses the appropriateness of the linguistic and content
demands set in the test task in comparison with the contextual parameters of the writing tasks
in the target language use context (Weir, 2005; Shaw & Weir, 2007). Bachman and Palmer
(1996: 44) defined target language use domain as 'a set of specific language use tasks that the
test taker is likely to encounter beyond the test itself, and to which we want our inferences
about language ability to generalise' (1996: 44). The importance of developing test tasks
which are representative of the target language use domain is repeatedly stated in the
literature (Bachman, 1990; Bachman & Palmer, 1996; Weigle, 2002; Weir, 1983, 1990 and
2005).

Researchers have surveyed the tasks that are required of students in educational contexts in
recent decades (e.g. Bridgeman & Carlson, 1983; Carson, 2001; Horowitz, 1986a, 1986b;
Johns, 1993; Leki & Carson, 1994; Weir, 1983). By surveying teachers in 190 academic
departments across undergraduate and postgraduate levels in Canada and USA, Bridgeman &
Carlson (1983) found that description and interpretation of non-verbal input and comparison
and contrast plus taking a position were the two task types perceived as the most typical by
teachers. Hale et al (1996) analysed actual writing tasks assigned in 162 undergraduate and
graduate courses in several disciplines at eight universities. They found that the most
common real-life tasks across disciplines and levels were short tasks (i.e. writing tasks which
require students to produce an output about half a page long), essays, summaries, reports
with interpretation and research papers. Similarly, based on an analysis of writing tasks in 38
faculties, Horowitz (1986a, 1986b) found that reading was essential in the most common
academic writing task types. The common tasks he identified included synthesis of multiple
sources, connection of theory and data, report, research report and summary. Among these
types, synthesis of multiple sources was the most typical across the 38 faculties. More
recently, Cooper & Bikowski (2007) analysed 200 graduate course syllabi from 10 academic
departments with follow-up interviews at one university, and found that library research
papers and project reports were the most commonly assigned writing tasks across different
disciplines.

The findings of these studies clearly show that most real-life academic writing tasks require
students to write drawing upon external materials. However, reading and writing have largely
been regarded as two independent constructs in most language tests. Horowitz (1991) argues
that there is a fundamental discrepancy regarding the use of source texts between most
independent writing test tasks and real-life writing tasks. Similarly, Moore and Morton (1999,
2005), in their study to compare the contextual parameters between real-life academic writing
tasks and IELTS Academic Writing Task 2 (i.e. an impromptu argumentative essay task),
suggested that the major gap between real-life tasks and academic writing test tasks was in
the use of secondary source in the writing process.
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Whilst these studies indicate that integrated reading-into-writing tasks appear to have a
stronger claim to context validity, especially in the academic context (Plakans, 2008, 2010;
Weigle, 2004; Weir et al, 2013), there is a lack of research which systematically compares the
contextual features of such integrated reading-into-writing test tasks and real-life academic
writing tasks. The GEPT Advanced Level Writing Task 1 as an integrated task type involving
multiple reading inputs and therefore has the potential to satisfy the need for greater validity
in the assessment of test takers' academic writing ability. This study, therefore, aims to
generate empirical evidence regarding the contextual parameters set in the GEPT Advanced
Level Writing Task 1, and to investigate the extent to which the test task resembles the
contextual features of real-life academic writing tasks.

The features of the GEPT Advanced Level Writing Task 1 and real-life academic writing
tasks were analysed using the following context validity parameters, which are considered to
be those most relevant to the present study.

Table 1: Context validity parameters in reading-into-writing tests for academic purposes
(adapted from Chan, 2013; Khalifa and Weir, 2009; Shaw and Weir, 2007)
Context validity parameters of academic writing tasks with integration of
reading materials
Overall task setting (productive demands)

 Clarity of purpose

 Topic domain

 Genre

 Cognitive demands

 Language functions to perform

 Clarity of writer-reader relationship

 Clarity of marking criteria
Input text features (receptive demands)

 Input format

 Verbal input genre

 Non-verbal input genre

 Discourse mode

 Concreteness of ideas

 Explicitness of textual organisation

 Cultural specificity

 Linguistic complexity
o Lexical complexity
o Syntactic complexity
o Degree of cohesion

Section 4.2 will provide details of the research methods used to measure these parameters
when applied to the GEPT Advanced Level Writing Task 1 and the real-life academic writing
tasks in this study.

What cognitive processes should a valid writing test task for academic purposes elicit
from test takers?
The investigation of the context validity of the GEPT Advanced Level Writing Task 1 will
determine how closely the test task simulates the target tasks in real life in terms of the
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demands of the task setting, with its specified input and expected output. There is also a need
to collect evidence of the cognitive processes employed by test takers whilst they complete
the GEPT Advanced Level Writing Task 1, and to investigate the extent to which these
processes, elicited by the test task, resemble the processes that would normally be employed
by writers in a real-life academic context.

The knowledge transforming approach to writing
Academic writing is widely regarded as a knowledge transforming process (Flower et al.,
1990; Spivey, 1984, 1990, 1997; Weigle, 2002; Weir, Vidakovic, & Galaczi, 2013).
Scardamalia & Bereiter (1987), from a pedagogical perspective, proposed the models of
knowledge telling and knowledge transforming to differentiate between the characteristics of
the writing processes of novice elementary school writers at one end, and those which
characterise more advanced college, undergraduate and graduate writers at the other end of a
continuum of writing expertise. The knowledge telling approach refers to a rather linear text
generating process involving 'telling' existing knowledge and information available from
memory which has been automatically activated by the cues provided in the writing task
(Scardamalia & Bereiter, 1987). In contrast, the knowledge transforming approach is a
complex problem-solving process. More advanced writers tend to have a high awareness of
the conflicts between available internal and external resources and their writing goals.
Scardamalia & Bereiter (1991) found that advanced writers put explicit effort into
establishing task representation (i.e. an initial understanding of the writing task), setting
writing goals, and constantly evaluating the available resources against their goals and
constraints. Scardamalia & Bereiter (1987) argued that such an approach to writing leads to
knowledge transformation, which can be in the form of an enhanced understanding of the
subject knowledge or well-developed opinions about a particular topic. Critically, this
process leads to the generation of novel ideas rather than the “retelling” of existing
information. Nevertheless, it is important to note that that the difference in the two writing
approaches is also arguably influenced by the type of task. Researchers have argued that the
integrated reading-into-writing task type is more likely to elicit the knowledge transforming
approach from writers than the independent writing-only task type (Chan, 2011; Flower et al.,
1990; Spivey, 1984, 1990, 1997; Weigle, 2002; Weir, Vidakovic, & Galaczi, 2013)

Writing consists of recursive multiple processes
In the writing literature, a considerable amount of research has been conducted in an attempt
to establish the cognitive processes involved in writing. Different writing models (e.g. Hayes
and Flower, 1980; Hayes, 1996; Grabe and Kaplan, 1996; Field, 2004; Shaw and Weir, 2007)
have shown that writing is not a linear stand-alone process but involves multiple recursions of
a particular set of processes. A highly influential model of writing was proposed by Hayes &
Flower (1980) informed by verbal 'think-aloud' protocols. Hayes and Flower proposed that
writing is an extended, goal-directed, problem-solving exercise which involves multiple
recursions of planning, translating and reviewing. An updated version of the model (Hayes,
1996) expanded the number of the internal and external components which may impact on
the writing processes. Internal factors include working memory, long-term memory resources
and the motivation of the writers whereas external factors include the physical environment
of the task (e.g. the text read so far, the writing medium) and the social environment of the
task (e.g. the audience, other texts read while writing).

More recent models, which build upon psycholinguistic theory, offer a clearer account of
how writing processes are influenced by internal factors, when compared to the above models.
Kellogg (1996, 1999, 2001) made a strong argument for the importance of working memory
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in writing. He proposed that the individual processes of writing draw upon different
components of working memory, rather than seeing working memory as a unitary facility.
Based upon Kellogg's (1996) model and Levelt's (1989) model of speaking, Field (2004,
2011) proposed a model which accounts for the phases that a writer goes through when they
produce a text (as a productive language skill). Field proposed that writing, as a productive
skill, involves the phases of conceptualisation, organisation, encoding (grammatical, lexical,
graphic), execution and monitoring. An important issue for language testing is identifying
which phases and processes are relevant for test development and validity. Building upon
Kellogg's and Field's models, Shaw & Weir (2007) considered five processes: (1) macro-
planning, (2) organisation, (3) micro-planning, (4) translation, and (5) monitoring and
revising to be those most relevant to the discussion of the cognitive validity of writing tests.
They argued that valid writing tests should elicit from test takers those core cognitive
processes involved in real-life writing. The models discussed above provide a useful
blueprint for researchers investigating the cognitive processes employed by writers. However,
the processes of integrating reading materials into writing have largely been excluded from
these models, even though some models (e.g. Hayes, 1996) have pointed out the essential role
of reading as part of the writing process.

Whilst there is a rich body of research investigating models of reading and writing, there is
very limited discussion regarding how the reading processes interact with the writing
processes when a writer writes based on reading materials. Field (2004, 2008, 2013) proposed
that receptive skills (i.e., listening and reading) involve phases of input decoding, lexical
search, parsing, meaning construction, and discourse construction. From the perspective of
language testing, Khalifa & Weir (2009) expanded the model of reading to include the
processes of, in an ascending order of cognitive demands, word recognition, lexical access,
syntactic parsing, establishing propositional meaning, inferencing, building a mental model,
creating a text level representation and creating an intertextual representation. They also
provided a detailed account of how these reading processes are tested in standardised reading
tests at different levels. However, there is little discussion in the literature about how these
reading processes fit into a model of academic writing.

Despite a lack of comprehensive models of writing from sources, a number of research
studies have investigated the 'unique' processes involved in writing from sources (i.e. the
processes which are typically not involved in reading comprehension or writing-only tasks).
Spivey and colleagues (e.g. Mathison & Spivey, 1993; Spivey & King, 1989; Spivey, 1990,
1997, 2001) conducted a series of studies to investigate the processes involved in different
writing tasks which require the use of reading materials. This body of work involved
discourse synthesis which is defined as 'a process in which readers read multiple texts on a
topic and synthesize them' (Spivey & King, 1989: 11). The findings of the studies showed
that when writing from external reading materials, a writer transforms a new representation of
meaning from multiple texts to their own text through three core processes: a) selecting
relevant content from multiple texts, b) organising the content according to the writing goals
and c) connecting the content from different sources and generating links between these ideas.
The results of these studies indicate that reading-into-writing activities place higher cognitive
demands on students than reading comprehension processes per se.

Academic writing might be more accurately understood as an integration of receptive
(reading) and productive (writing) skills. Both receptive and productive language skills
involve multiple cognitive phases, and each phase involves multiple processes. A major
challenge for language testing is how to model these phases and processes within a test
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validation framework. A series of studies have identified the most appropriate cognitive
processes for independent writing examinations (Shaw & Weir, 2007) and independent
reading examinations (Khalifa & Weir, 2009) for adult users at intermediate level upwards,
i.e. B2-C2 in terms of the CEFR (the proficiency levels university students need to be at).
From a language testing perspective, Chan (2013) synthesised the earlier models of writing,
reading and discourse synthesis to propose a cognitive validity framework for integrated
reading-into-writing tests for academic purposes (see Table 2).

Table 2: Cognitive validity parameters in reading-into-writing tests for academic purposes
Cognitive phases involved in academic writing with integration of reading materials
Conceptualisation (Kellogg, 1996, Field, 2004, 2011) is the first phase of productive
skills where the writer develops an initial mental representation of a writing task.
Processes involved at this phase include task representation (Flower et al, 1990) and
macro-planning (Hayes and Flower, 1980; Shaw & Weir, 2007)
Meaning and discourse construction is a higher-level phase from the model of receptive
skills (Field, 2004, 2013). Meaning and discourse construction is a phase when the writer
contextualises abstract meanings based on the contextual clues provided in the writing
task and their own schematic resources (background knowledge) (Field, 2004, 2013) and
integrates the information from these different sources into a discourse representation
(Brown & Yule, 1983). Processes involved at this phase include careful reading (Khalifa
& Weir, 2009), search reading (Khalifa & Weir, 2009; Spivey, 1990, 1997), and
connecting ideas from multiple sources and generating new meaning (Spivey, 1990,
1997).
Organising (Shaw & Weir, 2007; Spivey 1990, 1997) is a phase where the writer
'provisionally organises the ideas, still in abstract form, in relation to the text as a whole
and in relation to each other (Field, 2004, 329)'.
Monitoring and revising (at high and low level) (Hayes and Flower, 1980; Kellogg,
1996; Shaw & Weir, 2007) is a phase where the writer checks the quality of the text. After
monitoring, a writer usually revises the unsatisfactory parts of the text (Field, 2004, 330).

The cognitive processes elicited by GEPT Advanced Level Writing Task 1 and the real-life
academic writing tasks were analysed based on these cognitive validity parameters, which are
considered to be most relevant to the context of the present study. Micro-planning and
translating are two important phases in writing. However, when compared to other processes,
micro-planning and translating seem to be more difficult to report reliably unless through
directed verbal protocols (Field, 2004). Previous studies which investigated these two
processes usually focused on these individual processes solely under experimental settings
(see Kellogg, 1994 for a review). For these reasons they were not investigated in this study.
In addition, lower-level reading processes (i.e. decoding, lexical search, and parsing), which
also play a fundamental role in any reading-into-writing activities, were not investigated in
this study because students at the undergraduate level already have high automaticity in these
lower-level reading processes. A writing process questionnaire was adapted from Chan (2013)
to assist the participants in this study to self-report the extent to which they employed the
processes of each of the cognitive phases. Section 4.3 will provide more details of the
research method of investigating the cognitive validity of GEPT Advanced Level Writing
Task 1 and the structure of the questionnaire.
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3. Research Questions

The project consists of two phases. Phase 1 was the main study of both contextual and
cognitive validity conducted in the UK while Phase 2 was conducted to investigate whether
comparable results from Phase 1 RQ2 can be obtained under live test conditions in Taiwan. It
should be noted that, as described in the previous section, Phase 1 was conducted in a target
language use context (i.e. a UK university) whereas Phase 2 was conducted in the live test
conditions of GEPT in Taiwan. The general comparability of the results for the cognitive
processes elicited in both contexts (see Table 40 p.63) suggest that any differences
occasioned by variability in the contextual parameters of the two test situations was for the
most part negligible. Cognitive processes elicited by the same language test(s) would be
expected to be largely generic where criterial contextual parameters are not markedly
different across settings.

Phase 1:
RQ1: How closely do the contextual features of the GEPT Advanced Level Writing Test
Task 1 resemble those of the real-life academic writing tasks that students would normally
encounter in a UK university?

RQ2: How closely do the cognitive processes elicited by the GEPT Advanced Level Writing
Test Task 1 resemble those elicited by the real-life academic writing tasks?

Phase 2
RQ 3: What are the cognitive processes employed by Taiwanese test takers to complete the
GEPT Advanced Level Writing Test Task 1 under live test conditions in Taiwan?

4. Methodology

The present study was designed to establish the context and cognitive validity of GEPT
Advanced Level Writing Test Task 1 through a mixed methods approach. Firstly this section
presents how the two academic writing tasks were selected as being representative of real-life
academic tasks, and describes the basic features of these tasks. It then describes the research
design with respect to the investigation of context validity and cognitive validity of GEPT
Advanced Level Writing Test Task 1 (Sections 4.2 and 4.3). Each of these research design
sub-sections presents the details of participants, data collection methods and instruments, data
collection procedures and methods of data analysis.

4.1 The tasks

Real-life academic writing tasks
In order to sample the predominant writing tasks that students are expected to encounter in
the UK real-life academic context, eight module handbooks were collected from the Business
School at a University in the UK. The specification and assessment plan of each module were
assessed according to the following criteria:
 enrolment rate of the module (i.e. as modules were optional, a module was considered

for inclusion in the study only if more than 50% of the cohort enrolled)
 individual writing assignments only (i.e. no group/collective assignments)
 the type of input source involved
 the type of response text required

As a result, two writing tasks (real-life task A and real-life task B) were selected from two
different modules to represent the real-life academic tasks that student would normally
encounter in a UK academic context. Table 3 describes the basic features of these two real-
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life tasks. For both tasks, students are expected to process both verbal and non-verbal input
while performing the task.

Table 3 Basic features of the two real-life tasks
Real-
life
tasks

Task instructions Input Output

A Write an essay on a given topic
- Summarise salient issues
- Discuss the issues with justified

personal views

 Verbal (a stimulus article)
 Non-verbal (e.g.

diagrams, graphs, etc)
 Students are expected to

use other input texts of
their choice

5000
words

B Write a report to forecast the
business of a company
- Describe data
- Discuss and justify ways of

analysis
- Make recommendations

 Verbal (a description of
the company)

 Non-verbal (e.g. numeric
dataset, charts, graphs
etc.)

 Students are expected to
use other input texts of
their choice

2000
words

A small corpus of the real-life input texts
As indicated in Table 1, the context validity of integrated reading-into-writing concerns not
only the overall task setting, but also the features of input texts. A small corpus of real-life
input texts was built by sampling from the texts that students read to complete these two
selected real-life tasks by the following steps:

1. 100 student scripts were collected from each of the selected real-life tasks, totalling 200
students' scripts.

2. The bibliography of each script was examined.
3. The ten most cited source texts from each of the two real-life tasks were identified.
4. Three extracts (from the beginning, middle and end of each text) were obtained from each

of the twenty selected source texts. Each extract was about 500 words long.
5. A small corpus of real-life input texts, containing 60 extracts from the 20 most cited

source texts, was computed.

GEPT Advanced Writing Task 1
The General English Proficiency Test (GEPT) Advanced, developed and administered by the
LTTC, targets English learners at the CEFR C1 level. This test corresponds to Taiwan's
English education framework, meets the specific needs of English learners in Taiwan for self-
assessment, and provides institutions with a reference for evaluating the English proficiency
levels of their students. Test-takers who pass this level have English language abilities which
enable them to communicate fluently with only occasional errors related to language
accuracy and appropriateness, and to handle academic or professional requirements and
situations (LTTC, 2013). In particular, GEPT Advanced Writing aims to assess test takers'
ability to:
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• summarize articles on general and professional topics
• write well-organized and coherent essays, with appropriate lexical and grammatical usage
• express their opinions on a range of topics and discuss them in depth

GEPT Advanced Writing Task 1 is the first task of the Writing component. Table 4 below
presents its basic features (for more information about GEPT, see LTTC, 2013).

Table 4 Basic features of the GEPT Advanced Writing Task 1
Test
task

Test instructions Time
allowance

Input Output Function Level

A  Write a
comparative essay
summarising the
main ideas from
the verbal inputs
and stating own
viewpoint

60 minutes 2 articles
without
non-verbal
input

At least
250
words

Criterion-
referenced
level
specific test

CEFR
C1

4.2 Research design: the context validity of GEPT Advanced Writing Task 1

4.2.1 Participants (expert judges)

Sixteen judges with experience in language testing and/or language teaching were recruited to
form an expert panel to evaluate the overall task setting of the real-life tasks and the GEPT
task. Additionally, two judges were recruited from the same panel to evaluate the features of
all input texts sampled in the study. All judges have at least 3-years experience in either
language testing or language teaching, or both. Over half of the judges have more than ten-
years experience in one of these fields.

4.2.2 Data collection methods and instruments

4.2.2.1 Contextual parameter proforma for expert judgement

A Contextual Parameter Proforma (see Table 5), which aims to facilitate an operationalisable
analysis of the contextual features of reading-into-writing tasks by a group of judges, was
used. The Proforma consists of two sections: overall task setting and input text features.
Items 1 to 7 address the overall task setting which includes genre, purpose, topic domain,
cognitive demands, intended reader, knowledge of criteria and language functions to perform.
Items 8 to 14 address input text features, which cannot be effectively analysed by automated
textual analysis tools (these tools are described in Section 4.2.2.2 below). The variables
include input format, genre, discourse mode, concreteness of ideas, explicitness of textual
organisation and cultural specificity.
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Table 5 Contextual Parameter Proforma
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4.2.2.2 Automated textual analysis tools

In addition to expert judgement, automated textual analyses were performed to analyse a
range of textual features of the input texts in this study. Automated textual analysis has been
regarded as a more systematic and efficient way to assess textual features than the more
traditional expert judgement method, especially when a large number of texts are involved.

Many researchers have used automated textual analytic tools to evaluate the features of
different types of texts such as L1 students' scripts (e.g. Crossley & McNamara, 2010), L2
students' scripts (e.g. Crossley & McNamara, 2012), reading materials (e.g. Crossley,
Louwerse, McCarthy, & McNamara, 2007; Green, 2012), undergraduate reading texts (e.g.
Green et al., 2010), reading texts in language tests (e.g. Green et al., 2012; Wu, 2012), and L2
test takers' scripts (e.g. Weir, 2012).

In this study, two automated textual analysis tools were used - CohMetrix Version 2.1
(Graesser, McNamara, Louwerse, & Cai, 2004) and VocabProfile version 3 (Cobb, 2003).
CohMetrix was designed to explore attributes of cognitive language use. Graesser,
McNamara & Kulikowich (2011) argued that CohMetrix's automated indices measure 'deep-
level factors of textual coherence and processing' (223). VocabProfile (Cobb, 2003) is another
popular textual analysis tool which provides a profile of texts in terms of different vocabulary
frequency bands based on BNC (The British National Corpus, 2007) (e.g. the most frequent
1000 words) and different types of vocabulary (e.g. academic words based on Coxhead,
2000). Both tools have been used in the testing literature. For instance, Green et al. (2010)
compared IELTS reading texts and undergraduate texts at British universities, Green (2012)
investigated reading texts targeted at different levels of the Common European Framework of
Reference for Languages (Council of Europe, 2001), Green et al. (2012) investigated the
features of reading texts in the Cambridge CAE examination, and Wu (2012) compared
Cambridge Main Suite and GEPT Taiwan examinations at the B1 and B2 levels. Weir (2012)
investigated features of the test takers' scripts of the Test of English for Academic Purposes
(TEAP) in Japan.

While CohMetrix and VocabProfile allow researchers to automate a large number of textual
indices in an objective and reliable way, the results have to be interpreted with caution.
Researchers have argued that not all indices produced are equally useful or interpretable.
Green et al (2012) criticised the fact that some of the indices seem to overlap and Green
(2012) attempted to identify those indices which are helpful to distinguish texts between
adjacent CEFR levels. Drawing upon previous studies, especially those looking at reading
texts (e.g. Green et al., 2010; Green et al., 2012 and Wu, 2012), the usefulness of the all
CohMetrix and VocabProfile indices were examined in a pilot analysis. 30% of the real-life
input texts were analysed in the pilot analysis. Based on the results of the pilot study, 13
CohMetrix and 4 VocabProfile indices were selected to analyse the features of the input texts
and draw comparisons between the real-life and reading-into-writing test tasks (See Table 6
for a glossary of the selected indices).

The reasons for excluding the rest of the indices are summarised below:
 they overlapped with other indices – they showed very similar or no difference to

results of other indices;
 they were difficult to interpret in terms of text complexity;
 they were not applicable to the data in this study due to the sampling procedures of

the real-life texts; and/or
 they were not useful or effective in determining the complexity of a text.
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Table 6 Glossary of the selected indices

4.2.3 Data collection procedures

The overall task setting of the two real-life tasks and the GEPT Advanced Level Writing
Test Task 1 were analysed by expert judgement by using Part 1 (overall task setting) of the
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Contextual Parameter Proforma (see Table 5). The judges were trained prior to the panel
meeting with the adapted Familiarisation and Specification procedures (Council of Europe,
2009). The expert judgement session involving three sets of tasks (i.e. two real-life tasks and
one GEPT task) was carried out as below.

1. The researcher explained the Contextual Parameter Proforma (Part 1 - overall task setting
only) to the judges. An explanation sheet of the analytical categories was provided (see
Appendix 1). The judges sought clarification of any unclear points.

2. The judges were grouped into pairs.
3. The judges were assigned to analyse one of the tasks (i.e. two real-life tasks and one

GEPT task) individually and filled in the Proforma. The order of the tasks assigned to
each pair was counter-balanced. After they had completed the individual analyses, they
discussed their responses in pairs. They were asked to record the reasons for any
disagreement. They then filled in another Proforma to record their agreed responses. The
judges handed in their responses (both individual and pair) to the researcher.

4. The judges analysed the other two tasks one by one following Step 3.
5. The judges completed the Feedback Evaluation Questionnaire (see Appendix 2).

The input text analysis involved 1) ten sample texts for each of the two real-life tasks, and 2)
two passages from ten testlets of the GEPT Advanced Level Writing Test Task 1, totalling 20
real-life input texts and 20 GEPT passages in all. Results from the expert judgement session
and automated textual analysis were used to analyse the input text features of the two real-life
and test tasks. Following the same procedures detailed above, the two judges used Part 2
(Input text features) of the Contextual Parameter Proforma (see Table 5) to analyse all the
sampled input texts from the two real-life input tasks and the GEPT task. The input texts
were also analysed by automated textual tools. 60 extracts from the 20 real-life input texts
and 20 passages from 10 testlets of GEPT Advanced Level Writing Test Task 1 were
analysed using the 13 CohMetrix and 4 VocabProfile indices (see Table 6).

Overall, the judges reported that they were confident when responding to the items of the
Proforma on a scale of 4 (4=very confident; 3=confident; 2=not confident; 1=not confident at
all). All categories, apart from topic domain, had a mean above 3 (for details see Appendix 2).
The judges commented that it was not straightforward to determine the topic domain of a
reading-into-writing task. The decision might be influenced by a range of task features, such
as the context described in the prompt, the suggested title of the output text, the common
theme of the input texts, and the sources of the input texts. Future research is advised to
provide sample tasks in each topic domain to help with the evaluation process.

4.2.4 Method of data analysis

The purpose of the contextual investigation in this study was to examine the extent to which
the set of context validity parameters were represented in GEPT Advanced Level Writing
Task 1 so as to generate context validity evidence for the task.

The expert judgement responses on the 14 categories regarding the overall task setting and
input text features were reported. For the classification categories (i.e. Items 3-5, 8-11),
results of the percentage of each option were presented. For the rating categories (i.e. Items 1-
2, 6-7, 12-14), the mean and standard deviation on the five-point Likert scale were presented.
Descriptive comparisons were made between the real-life tasks and the GEPT task.
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Descriptive statistics instead of inferential statistics were used due to a small sample size.
Graphic presentation of the data was provided for further illustration where necessary.

Regarding the automated textual analyses of the input text features, the mean and standard
deviation of the 17 selected indices were obtained. Results for the GEPT Advanced Level
Writing Test Task 1 were compared with the real-life textual indices. As the comparisons
involved non-normally distributed data, Mann-Whitney tests were performed, where
appropriate, for inferential statistics analyses between the conditions.

4.3 Research design: cognitive validity of the GEPT Advanced Writing Test Task 1

4.3.1 Participants

Phase 1: The cognitive validity of the GEPT Advanced Writing Test Task 1 was investigated
in the context of a UK university. 160 Chinese university students (51.9% males and 48.1%
females) studying on a full-time collaborative undergraduate programme at the Business
School, the University of Bedfordshire, were recruited. They were pursuing one of four
majors: Business Administration (25.6%), Advertising and Marketing Communications
(51.9%), Human Resource Management (22.5%), Marketing and Accounting (30%). Their
English proficiency was at the estimated level between CEFR B2 and C1 (see Table 7 for the
details of their IELTS scores). All IELTS scores were effective at the time of the study, i.e.
within 2 years of effectiveness, in line with the University's admission policy.

Table 7 Participants' IELTS scores
IELTS Reading IELTS Writing

Mean 5.93 5.53

Std. Deviation 0.59 0.51

Minimum 5.0 5.0

Maximum 7.5 7.0

Phase 2: The cognitive validity of the GEPT Advanced Writing Test Task 1 was investigated
under live test conditions in Taiwan. 192 Taiwanese test takers were recruited by LTTC.

4.3.2 Writing Process Questionnaire

A Writing Process Questionnaire (adapted from Chan, 2013) was used in the study to assist
the participants to self-report the processes that they employed on a) the two selected real-life
writing tasks, and b) the GEPT Advanced Level Writing Test Task 1. Chan's questionnaire
was developed based on Kellogg's (1996) and Field's (2004, 2008, 2011, 2013) models of
different phases of receptive and productive skills and the work of Shaw & Weir (2007) on
the cognitive validity parameters in independent writing tests, the work of Khalifa & Weir
(2009) on the cognitive validity parameters in independent reading tests and Spivey's (1984,
1990, 1997, 2001) model of discourse synthesis. The questionnaire of 48 items (see Appendix
3) was designed to measure the processes involved across the five hypothesised academic
writing cognitive phases: (1) conceptualisation, (2) meaning and discourse construction, (3)
organising, (4) low-level monitoring and revising, and (5) high-level monitoring and revising
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(see Table 2 for the definition of each cognitive phase and Table 8 for the structure of the
questionnaire).

Table 8 Structure of the questionnaire
Phases of academic
writing

Items3 Reliability No. of
items

Conceptualisation 1.2, 1.3, 1.4, 1.5, 2.6, 2.13, 4.4,
4.6

0.522 8

Meaning and discourse
construction

1.1, 2.1, 2.2, 2.4, 2.5, 2.7, 2.9,
2.12, 4.2, 4.3, 4.5

0.683 11

Organising 2.3, 2.8, 2.10, 2.11, 3.1, 3.2, 3.3,
3.4, 4.1

0.630 9

Low-level monitoring
and revising

4.12, 4.13, 4.14, 4.16, 5.12, 5.13,
5.15, 5.16

0.841 8

High-level monitoring
and revising

4.7, 4.10, 4.11, 4.8, 4.9, 4.14, 5.7,
5.10, 5.11, 5.8, 5.9, 5.14

0.738 12

Total 48

4.3.3 Data collection procedures

Phase 1
The data concerning the UK university students' processes on GEPT Advanced Level Writing
Test Task 1 was collected at the beginning of the term. The test task was administered to the
participants under strict test conditions during their language classes, following the
instructions provided by the test providers, i.e. LTTC. Immediately after the participants had
completed the test task, the questionnaire was used to prompt the participants to self-report
the extent to which they employed different cognitive processes when completing the task.
The data concerning the university students' processes on the real-life tasks, on the other hand,
was collected during the term. The questionnaire was administered online through an online
survey tool called Survey Monkey one week before the submission week of each of the real-
life tasks (in middle of the term for real-life task A and at the end of the term for real-life task
B). The 160 participants in the main study, like other students in the Business School, were
allowed to choose two to four selective modules, depending on the structure of their
programme. As a result, a total of 160 questionnaires were collected on the GEPT task and
143 on the real-life academic tasks (70 on real-life task A and 73 on real-life task B).

Phase 2
The data concerning the Taiwanese test takers' processes on the GEPT Advanced Level
Writing Test Task 1 was collected by LTTC under live test conditions, following normal
standardised test administration procedures. A total of 192 questionnaires were collected.

3
All items have an item-total correlation to its corresponding phase at a level of 0.3 or above.
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4.3.4 Method of data analysis

The purpose of the cognitive investigation in this study was to examine the extent to which
the processes elicited by GEPT Advanced Level Writing Test Task 1 resemble the processes
which students would normally employ on real-life academic writing tasks. Additionally, a
follow-up Phase 2 study was conducted to confirm whether similar evidence of the cognitive
validity of GEPT Advanced Level Writing Test Task 1, as collected under the research
setting in the UK, could be obtained under live test conditions in Taiwan.

The 303 questionnaires collected in Phase 1 and 192 collected in Phase 2 were computed for
statistical analysis. Descriptive statistics of individual questionnaire items from each of the
real-life tasks were obtained.

Phase 1 data
The Mann-Whitney U test, which is a non-parametric independent-sample test, was
performed on individual questionnaire items to compare the results of the two real-life tasks.
Based on the fact that the means of the majority of the questionnaire items showed no
significant difference between the two tasks, the data sets collected from the two real-life
tasks were analysed together in the subsequent analyses.

The real-life data was then submitted to exploratory factor analysis (EFA) to investigate the
underlying structure of the cognitive processes involved in each of the five academic writing
phases4 elicited by the real-life tasks. Additionally, another set of Mann-Whitney U tests was
conducted to examine if these EFA-generated cognitive parameters could reflect a difference
in how high-achieving and low-achieving participants approached the tasks.

After that, a set of Wilcoxon signed ranks tests, which are non-parametric related-sample
tests, were performed on the processing data from the GEPT and real-life tasks to examine
the extent to which the processes elicited by the GEPT Advanced Level Writing Test Task 1
are comparable to those elicited by the real-life tasks. The analyses were conducted to
compare the processes employed by the higher-achieving participants, low-achieving
participants and the whole population of the participants under test and real-life conditions.

Exploratory factor analysis (EFA) was then performed on the GEPT data to investigate the
underlying structure of the cognitive processes involved in each of the five cognitive phases.
The analyses were to reveal the extent to which the underlying structure of the processes
elicited by the GEPT Advanced Level Writing Test Task 1 resemble the target real-life
cognitive constructs.

Phase 2 data
The data on the GEPT task collected under live test conditions was compared to the data on
the GEPT task collected under the research setting in the UK using Mann-Whitney U tests.
Exploratory factor analysis (EFA) was also performed on the GEPT (live test) data to
investigate the underlying structure of the cognitive processes involved in each of the five
cognitive phases. The analyses were to confirm that similar evidence of the cognitive validity

4
As explained earlier, this study builds on Field's models of receptive and productive language skills, and

considers five of the cognitive phases to be most relevant to the discussion of the cognitive validity of academic
writing. The exploratory factor analysis conducted was not to build an overall model of the cognitive phases
involved in academic writing, but to examine the number of distinctive cognitive processes and the underlying
structure of these cognitive processes involved in these five phases of academic writing.
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of GEPT Advanced Level Writing Test Task 1 can be obtained under live test conditions as
reported under the research setting in the UK.

5. Results

5.1 The contextual validity of GEPT Advanced Writing Task 1

5.1.1 Results from expert judgement – overall task setting

Based on the sixteen judges' responses in pairs to the Contextual Parameter Proforma Items
1- 7, the overall task setting of the two real-life tasks and GEPT Advanced Writing Task 1 are
presented and discussed below.

Genre
Regarding the genre of the output text of the two real-life tasks, the judges' responses showed
total agreement on their responses. For real-life task A, students were expected to produce an
essay whereas for real-life task B, students were expected to produce a report (real-life task A
hereafter will be called the essay task, real-life task B the report task). Regarding the genre of
the GEPT task, seven pairs of the judges considered the genre to be essay. However, one pair
decided it was 'essay and summary'. Pair 1 argued that ‘essay can be anything'. In their
opinion, although the output is ‘an essay', the task actually required test takers to write a
summary in more specific terms.

Purpose of the task
Regarding the effectiveness of the communicative purpose set in the task, i.e. ‘a reason for
completing the task that goes beyond a ritual display of knowledge for assessment' (Shaw &
Weir, 2007: 71), the judges' responses fell toward the positive end of a five-point Likert scale
for all three tasks but the GEPT task seemed to have presented a slightly clearer purpose than
the real-life tasks did (see Figure 1). Pair 5 commented that the communicative purpose
presented in the two test tasks were straightforward and unambiguous. The purpose of the
real-life essay task was perceived to be the least clear among the three, though the rating was
still above four out of five. Pair 2 commented that apart from following the instructions, the
‘real' communicative purpose to achieve on the real-life essay task was not very clear.
Nevertheless, although the communicative purpose presented on the two real-life tasks
seemed to be slightly less transparent than the test tasks, students may well receive further
explanations from the lecturer. As the test takers would not receive any verbal explanation of
the test task under test conditions, it is essential for the test tasks to present a clear
communicative purpose. The GEPT task sampled in this study did very well in this regard.

(1=unclear; 5=clear)
Figure 1 Clarity of the purpose of the tasks
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Topic domain
The judges were asked to rate the extent to which each task falls into each of the four topic
domains, i.e. professional, academic, social and personal. The results show that all tasks fell
into more than one topic domain (see Figure 2)

(1=not at all; 5=definitely)
Figure 2 Topic domains of the tasks

Based on the judges' response, the topic domain of the essay task was largely professional, i.e.
Business in the context of the study, and academic. The topic domain of the report task was
regarded as primarily academic, followed by professional. Agreeing with the literature
(Khalifa & Weir, 2009), the personal and social domains did not play an important role in the
academic writing context. Both the real-life tasks were predominantly in the professional and
academic domains. The GEPT task was in the social and, to a lesser extent, academic
domains. The social domain refers to the contexts connected with general social interaction in
a public domain, one usually adopted in language tests of general proficiency. The topic of
the GEPT task was about whether it is worth saving endangered languages. While GEPT is a
test of general proficiency across different levels, GEPT Advanced also serves as a means of
measuring the English language ability of Taiwanese applicants who wish to pursue further
studies overseas (LTTC, 2013). The social domain does not seem to be entirely appropriate
from this perspective. It is, however, understandable why the test task did not contain very
specific content. One advantage of reading-into-writing tasks is that they can provide an
equal access of background knowledge of the topic to prevent bias against test takers. If the
content provided in the input texts is too specific, it may impose a background effect on test
takers (Ackerman, 1990; Clapham, 1996; Kellogg, 1987). Unlike ESP tests, writing tasks in
EAP language tests should not require a high level of specific knowledge (Douglas, 2000).

Cognitive demands
The cognitive demand of a reading-into-writing task depends largely on the expected 'scope'
of the interaction between input and output (Douglas, 2000: 65). Building upon the literature
review (Bereiter & Scardamalia, 1987; Galbraith & Torrance, 1999; Purves et al., 1984), the
level of cognitive demand of a writing task can be broadly divided into three levels:

1. Telling/retelling content
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2. Organising/reorganising content
3. Transforming content

The judges were asked to determine the level of the cognitive demands the tasks impose on
writers by considering the nature of the reading processes required and in what way writers
should draw upon the input texts. The results are shown in Figure 3.

Figure 3 Cognitive demands of the tasks

As shown in Figure 3, both the two real-life tasks and the GEPT task were mapped towards
the knowledge-transforming end of the cognitive demand's continuum (Scardamalia &
Bereiter, 1987). The real-life report task scored an average of 3 out of a scale of 1
(telling/retelling content), 2 (organising/reorganising content) and 3 (transforming content),
the real-life essay task an average of 2.9. On the other hand, the GEPT task scored an average
of 2.5. The findings suggest that the real-life academic writing tasks were knowledge
transforming tasks. In order to complete a knowledge transforming task, writers are usually
expected to employ high-level processes, such as planning rhetorical goals, integrating ideas
from different sources and transforming ideas (the actual processes elicited by the tasks are
discussed in Section 4.2). The GEPT task was apparently slightly easier than the real-life
tasks in terms of the cognitive demands. It required the test takers to transform the ideas by
selecting, organising and summarising relevant ideas from the input sources as well as
evaluating different points of view. However, the GEPT task sampled in this study did not
seem to require test takers to interpret, evaluate, and apply ideas in context to the extent that
the real-life tasks did. Perhaps this is not surprising given the constraints on an exam essay as
compared to the wider possibilities of transformational activities in university writing tasks.

Language functions to be performed
The judges were asked to analyse the language functions that the writers are expected to
perform on the tasks. The findings show that the real-life tasks required students to perform
more language functions than the GEPT task. The most important functions on the report task
(i.e. those determined by four or more pairs of the judges) included describe, define, reason,
cite sources, evaluate, predict, express personal views and illustrate visuals, followed by
synthesise and recommend. Two pairs of the judges identified classify, persuade and
summarise. The most important language functions to be performed on the essay task were
reason, evaluate, persuade, cite sources, synthesise and express personal view, followed by
define, describe and summarise. Two pairs of the judges identified illustrate visuals, one pair
identified recommend. The GEPT task apparently required fewer language functions. The
most important functions on the task were cite sources, summarise, express personal view,
evaluate and reason. However, two pairs of judges identified describe, persuade, recommend,
and synthesise, one pair identified define and predict (Further language functions, such as
describe, are targeted by Task 2 of the GEPT Advanced Writing Test).
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The findings reveal that some language functions, e.g. cite sources, describe, reason,
evaluate, express personal views, and synthesis, were important for both real-life tasks. This
indicates the importance of these 'core' language functions to be tested in writing tests for
academic purposes. It is worth noting that these core functions were also considered to be
those expected in the GEPT task (although only two of the pairs of judges identified
synthesise, eight pairs identified summarise). Further evidence will be useful to check
whether the expected functions are actually carried out by students (see Weir & Wu 2006).

The real-life report task

The real-life essay task
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GEPT

Figure 4: Language functions expected to perform on the tasks

Clarity of writer-reader relationship
With respect to the clarity of audience presented, the judges considered that there was room
for improvement for both real-life tasks and the GEPT task (see Figure 5). Pair 5 explained
that while it might be obvious to the students that the 'real' intended reader of the real-life
tasks were the lecturers, both tasks did not provide specific information about the intended
reader. Mature writers would consider the needs of the reader while they plan, write and edit
their text (Scardamalia & Bereiter, 1987). A valid writing task should always clearly present
the intended reader, e.g. self, well known other, distant other (Shaw & Weir, 2007). The
judges gave an average of 3.13 out of 5 for the GEPT task (see Figure 5). However, there was
some obvious disagreement in the focus group meeting (the rating ranged from 2 to 5). The
context of the task was a national essay contest. While some judges considered the implied
reader was clear, i.e. the judges of the writing contest, while other judges thought that no
actual information was provided regarding the intended reader. It was unclear to them if the
reader would be a single judge, a group of judges, or even a bigger community which could
get access to the writing contest.

(1=unclear; 5=clear)
Figure 5 Clarity of audience of the tasks

Knowledge of criteria
The overall ratings concerning the provision of the knowledge about marking criteria on the
tasks are presented in Figure 6. The judges felt that both real-life tasks provided students with
very clear and detailed marking criteria. On the other hand, the judges gave an average rating
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of 3.75 out of 5 for the GEPT task. The task stated that test taker's performance would be
scored according to four criteria, namely, relevance and adequacy, coherence and
organisation, lexical use and grammatical use. However, most judges considered some more
specific descriptions of the criteria would be helpful. In real-life context, test takers of GEPT
Advanced Test are provided with the detailed marking criteria before they take the test. The
detailed marking criteria are published in the GEPT Handbook for Examinees and the GEPT
Advanced Level Past Paper, as well as released on the GEPT website (LTTC, 2013).

(1=unclear; 5=clear)
Figure 6 Provision of the knowledge of criteria

We have so far discussed the overall task setting of the GEPT and real-life tasks. The next
section will look at the results regarding input text features analysed by expert judgement and
automated textual analysis tools.

5.1.2 Expert judgement - input text features

As mentioned previously, 20 real-life texts and 20 GEPT input texts were sampled in the
study. Two judges individually analysed all the input texts in terms of input format, verbal
input genre, non-verbal input, discourse mode, concreteness, textual organisation and
cultural specificity (i.e. item 8-14 of the Contextual Parameter Proforma).

For the classification criteria, the judges showed total agreement on the input format, verbal
input genre, and non-verbal verbal input type. Their agreement rate on the discourse mode
was 93%. The most divergent responses as regards discourse mode were obtained in the
choice of options expository and argumentative. The individual judges explained that some
real-life input texts seemed to serve both discourse modes. They were asked to identify
together the primary discourse mode in those texts.

For the three criteria, i.e. concreteness, textual organisation and cultural specificity, the
majority of the responses between the two judges were either with exact agreement (62%) or
within one scale point (35%). About 3% of the responses between the judges were with a
difference of two scale points. Their responses, if different, were averaged.

Input format and verbal input genre
The input format of the GEPT task is standardised. It contains two reading passages. (Non-
verbal inputs are used in the GEPT Advanced Writing Task 2: Summarising main ideas from
non-verbal input and providing solutions). For the two real-life tasks, verbal input was more
dominant in the essay task while verbal and non-verbal inputs were more important in the
report task. 80% of the essay input texts was solely verbal and 20% contained both verbal and
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non-verbal information. In contrast, 30% of the report input texts was verbal and 70% was
verbal and non-verbal. None of the input texts contained solely non-verbal input.

Regarding the distribution of the verbal input genres, the real-life tasks consisted of a wider
range of different genres than the test tasks. News / magazine articles (50%) and journal
articles (30%) were the most frequently occurring genres read by the participants on the real-
life essay task while book chapters (60%) were the dominant genre for the real-life report
task. Each GEPT task contained 2 input texts. All input texts from the 10 testlets of GEPT
collected in this study were more difficult to associate with these genres and seemed to
belong to a rather non-specific text created specifically for the exam, perhaps a simplified
version of the essay genre.

Discourse mode
The discourse mode of the input texts would have a direct impact on the task difficulty.
Brewer (1980: 225) argued that processing descriptive texts would require the reader to build
a visual and spatial cognitive structure; narrative texts would require creating a mental
representation of a series of occurring events; and expository texts would require the
cognitive processes of constructing induction, classification and comparison. With respect to
the primary discourse mode of the input texts, both real-life texts contained expository and
argumentative texts. The report task contained more expository texts (70%) while the essay
task contained more argumentative texts (60%). No input texts on both real-life tasks were
considered as narrative or descriptive. In contrast, the input texts on the test tasks were
dominated by single discourse mode. All texts collected from the GEPT task were identified
as argumentative texts (100%).

Concreteness of the ideas, explicitness of the textual organisation and cultural specificity
With respect to the concreteness of the ideas in the input texts, the ideas in the GEPT input
texts were considered more concrete than the ideas in the real-life input texts (see Figure 7).
Topic domains may partially explain why the input texts of the GEPT task contained more
concrete ideas than the real-life input texts. As discussed earlier, the real-life tasks were in
the topic domains of academic and professional, whereas the GEPT task in this study was in
the social and, to a less extent, academic domains. For example, the input texts of one tasklet
of the real-life essay task were related to the phenomenon of the feminization in the public
relations (PR) industry, another tasklet related to the advertisement strategies of John Lewis
to focus on core family values. The input texts of one tasklet of the real-life report task were
related to business-specific knowledge such as different techniques to predict the uncertain
nature of business trends and graphics useful for modeling and forecasting time series. On the
other hand, the input texts of the two test tasks are much less knowledge-specific. For
example, one testlet of the GEPT task was about the reasons why saving the disappearing
languages is important (e.g. every language has unique characteristics). However, there may
be other factors contributing to the concreteness of ideas. For example, input texts are often
closely edited as part of the test development procedure. As a result, some abstract ideas
might be removed or made more concrete in the interests of clarity or accessibility. In
comparison, the input texts of the real-life tasks tend to be unaltered extracts from primary
sources, for instance, book chapters and articles.
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(1=abstract; 5=concrete)
Figure 7 Concreteness of the input texts

Regarding the explicitness of the textual organisation of the input texts, the GEPT input texts
were more explicitly organised than the real-life input texts. The judges felt that most of the
GEPT input texts sampled in this study were organised mechanically into 3 to 5 paragraphs,
each containing a main idea. And these paragraphs were sometimes too explicitly linked with
the use of formulaic markers such as 'firstly', 'in addition' and 'lastly'. On the other hand,
formulaic markers were found to be less frequent in real-life input texts. There was a higher
demand for the students to figure out how each paragraph relates to each other, and to the
whole text (i.e. the process of discourse construction).

(1=implicit; 5=explicit)
Figure 8 Explicitness of the textual organisation

Regarding the cultural specificity of the input texts, the GEPT input texts were considered
more culturally specific than the real-life texts. Many of the GEPT input texts referred
specifically to the Taiwanese context.

(1=neutral; 5=specific)
Figure 9 Degree of cultural specificity
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5.1.3 Automated textual analysis – the linguistic complexity of the input texts

Regarding the automatic textual analyses, 60 extracts from the 20 real-life input texts, and 20
passages from 10 testlets of GEPT Advanced Writing Task 1 were analysed in terms of the
lexical complexity, syntactic complexity and cohesion of the text. The three aspects of text
were analysed by 17 selected indices generated by two automated tools: Coh-Metrix and
VocabProfile (see Table 6). The differences between the real-life and GEPT Advanced
Writing Task 1 input texts were analysed by Mann-Witney test (see Tables 9-11). Generally
speaking, the difficulty level of sampled GEPT Advanced Writing Task 1 input texts was
very comparable to the level of the real-life input texts. There was no significant difference in
14 out of the 17 indices obtained between the two conditions and with the exception of Low
frequency words (Offlist) these differences were slight.

Lexical complexity
Lexical complexity has long been used to determine the difficulty level of reading texts in the
second language learning context (Green, 2010). The lexical complexity of the input texts
was analysed by 7 indices, namely, high frequency words (K1), High frequency words
(K1+K2), academic words, low frequency words (offlist), log frequent content words,
average syllables per word and type-token ratio (content words) (see the results in Table 9).
The first four lexical indices measure the frequency of all words in the texts, including the
first 1000 and 2000 most frequent words in the BNC corpus, academic words and low
frequency words (i.e. those are not included in frequency list of 15000 on the BNC). Whereas
GEPT input texts contained similar proportions of high frequency words (K1 and K1+K2) as
the real-life input texts, they contained slightly fewer academic words on average though the
difference was non significant but interestingly more low frequency words. The difference in
the proportion of low frequency words was significant (z=-6.545, p<0.01) and the mean
difference was as large as 8% (real-life: 2.41%, GEPT: 10.41%). The offlist words on the
GEPT inputs texts were mainly proper names of places and organisations/companies. The
next three lexical indices concern the content words in the real-life source text. Content
words, i.e. nouns, main verbs, adjectives and adverbs, are those containing conceptual
meaning. The first index (frequency level) showed the frequency level of the content words
in the real-life texts. It computes the log frequency of all content words in the text, ranging
from zero to six. The lower the score is, the less frequent the content word is. The next index
(average syllables) measures the average syllables per content word in the real-life input texts.
The last lexical index (type-token ratio of content words) measures the type-token ratio of all
content words in the input texts. The ratio reflects the proportion of unique content words
which need to be decoded. There was not much difference in terms of the frequency of
content words and the average syllables per word between the GEPT and real-life input texts.
GEPT input texts had a slightly higher type-token ratio but the difference was not significant.
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Table 9 Comparison of the lexical complexity of the real-life and GEPT input texts
Real-life tasks

(60 extracts
from 20 texts)

Mean

GEPT
(20 texts)

Mean

Mann-
Whitney

U
Wilcoxon

W z

Asymp.
Sig. (2-
tailed)

Lexical features
High frequency words (K1) 77.20 76.54 556.000 766.000 -.489 0.63
High frequency words (K1+K2) 87.76 87.69 600.000 810.000 .000 1.00
Academic words 10.37 8.84 437.000 647.000 -1.811 0.07
Low frequency words (Offlist) 2.41 10.41 11.000 1841.000 -6.545 0.00
Log frequent content words 2.10 2.05 508.000 718.000 -1.022 0.31
Average syllables per word 1.70 1.72 591.000 2421.000 -.100 0.92
Type-token ratio (content words) 0.69 0.72 448.000 2278.000 -1.689 0.09
Adjacent semantic similarity
(LSA)

0.23 0.25 488.000 2318.000 -1.245 0.21

Syntactic complexity
Syntactic complexity is believed to be an important indicator of the difficulty of a text.
Researchers, for instance Crossley, Greenfield & McNamara (2008), have demonstrated that
the more complex sentence structures a text contains, the more difficult it is for readers to
process the text. Syntactic complexity is particularly important in determining the difficulty
of a reading-into-writing task where higher-level reading processing (such as creating textual
and intertextual representations) rather than low-level lexical decoding is targeted. The
syntactic complexity of the real-life and GEPT input texts was analysed by five indices in this
study. Table 10 below summarises the results.

Table 10 Comparison of the Syntactic complexity of the real-life and GEPT input texts
Real-life tasks

(60 extracts
from 20 texts)

Mean

GEPT
(20 texts)

Mean

Mann-
Whitney

U
Wilcoxon

W z

Asymp.
Sig. (2-
tailed)

Syntactic features
Average words per sentence 21.38 20.49 514.000 724.000 -.956 0.34
Sentence syntax similarity 0.08 0.09 401.500 2231.500 -2.206 0.03
Mean number of modifiers per
noun-phrase

1.03 0.91 336.000 546.000 -2.933 0.00

Mean number of words before
the main verb

5.50 5.76 493.500 2323.500 -1.183 0.24

Logical operator incidence 45.12 43.76 560.500 770.500 -.439 0.66

The first syntactic index (average words per sentence) measures the average number of words
per sentence in the real-life input texts. Generally speaking, the longer a sentence is, the more
complex it is because it might contain more phrases and clauses. A text with many complex
sentences is demanding to process because the reader needs to build many elaborate syntactic
structures. The second index (syntax similarity index) measures how syntactically similar the
sentences in the real-life input texts are, by calculating the proportion of nodes in the two
syntactic tree structures that are intersecting nodes between all sentences and across
paragraphs. It is easier to process a text with more syntactically similar sentences than with
more syntactically different sentences due to a syntactic parsing effect. The next two
syntactic indices concern the noun phrases and main clauses of the real-life input texts. They
measure the mean number of modifiers per noun phrase and the mean number of words
before the main verbs of the main clauses respectively. Noun phrases and main verbs in a text
are believed to carry the key meaning of a text. Modifiers, e.g. adjectives, adverbs, or
determiners, are used to describe the property of the head of a noun phrase or the main verb.
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The last syntactic index deals with the density of logical operators (connectives) in the real-
life texts. Logical operators can be used to explicitly express the relations among the ideas in
a text. According to CohMetrix, texts with a high density of these logical operators are
difficult. This is perhaps true for low proficiency readers who have problems processing
complex sentences. Otherwise, many researchers, e.g. Brown & Yule (1983) and Green et al
(2012), argue that the lack of connectives actually increase the difficulty of a text because the
reader has to build the relationships between the ideas. The study considers the second
viewpoint as appropriate for the context of this study.

As shown in Table 10, there was no significant difference in three syntactic indices (i.e.
average words per sentence, mean number of words before the main verb and sentence
syntax similarity) between the GEPT and real-life input texts. However, GEPT input texts
had a significantly higher sentence syntax similarity index than the real-life input texts, and
contained significantly fewer modifiers per noun-phrase than the real-life input texts. This
suggests that the GEPT texts might be slightly easier than the real-life input texts in terms of
syntactic complexity, although the actual mean differences were very small.

Degree of cohesion
Measurement of cohesion is used less frequently to determine the difficult level of a reading
text than the measurements of lexical and syntactic complexity. However, the degree of
cohesion of the input texts is particularly relevant to the discussion of the reading-into-
writing tasks in the study. The more cohesive a text is, the easier it would be for the reader to
build the textual representation because a cohesive text contains 'explicit features, words,
phrases or sentences that guide the reader in interpreting the substantive ideas in the text, in
connecting ideas with other ideas and in connecting ideas to higher level global units, e.g.
topics and themes' (Graesser et al., 2004: 193). It is certainly easier for the reader to create
textual representation of a more cohesive text. However, one reason why the measurement of
cohesion is less popular in determining the text difficulty is because the cohesion of a text
may not be reflected directly by the occurrence of cohesive devices. Kennedy & Thorp (2007)
argued that, especially concerning a more advanced level, an overt occurrence of cohesive
devices does not necessarily improve the cohesion of a text. Therefore, the results have to be
interpreted with caution. The cohesion of the real-life input texts were analysed by five
indices in this study. Table 11 summarises the results.

Table 11 Comparison of the degree of cohesion of the real-life and GEPT input texts
Real-life tasks

(60 extracts
from 20 texts)

Mean

GEPT
(20 texts)

Mean

Mann-
Whitney

U
Wilcoxon

W z

Asymp.
Sig. (2-
tailed)

Cohesion
Adjacent overlap argument 0.55 0.60 520.500 2350.500 -.884 0.38
Adjacent overlap stem 0.58 0.65 500.500 2330.500 -1.106 0.27
Adjacent overlap content word 0.10 0.09 490.500 700.500 -1.217 0.22
Proportion of adjacent anaphor
references

0.25 0.28 457.000 2287.000 -1.589 0.11

Adjacent semantic similarity
(LSA)

0.23 0.25 488.000 2318.000 -1.245 0.21

The first three indices (adjacent overlap argument, adjacent overlap stem and adjacent
overlap content word) measure the proportion of adjacent sentences sharing one or more
arguments (i.e. nouns, pronouns, noun-phrases), stems and content words respectively. The
occurrence of repeated arguments, stems or content words would make the text more
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cohesive and hence easier to be processed. These previously-occurring ideas would ease the
demand on the reader to process new ideas. The next index (anaphor reference adjacent)
measures the proportion of anaphor references between adjacent sentences. It is easier for the
reader to resolve the anaphor reference when the referent is in an adjacent sentence, rather
than at a distance of a few sentences. The last selected index (adjacent semantic similarity)
quantifies how conceptually similar each sentence is to the next sentence by comparing the
Latent Semantic Analysis (LSA) dimensions of their lexical items. The higher the score was,
the more conceptually similar the adjacent sentences are with each other. A high proportion
of adjacent sentences with conceptually-related words can help the reader to build the textual
representation, e.g. the themes of the text. The degree of cohesion in GEPT and the real-life
input texts was similar. There was no significant difference in the cohesion indices obtained
between the GEPT and real-life input texts.

In short, regarding the comparisons of the linguistic complexity of the GEPT and real-life
input texts, the results showed more similarities than discrepancies. Out of the 17 indices,
only 3 indices obtained significant differences between the GEPT and real-life input texts.
The GEPT input texts had a significantly greater density of low frequency words, mostly
proper nouns, than the real-life input texts. This would probably increase the difficulty of
processing the texts if the test takers were not familiar with these proper nouns. On the other
hand, the GEPT input texts had a significantly higher sentence syntax similarity index than
the real-life input texts, and contained significantly fewer modifiers per noun-phrase than the
real-life input texts. Apart from these three indices, the linguistic complexity of the GEPT
and real-life input texts was comparable.

5.2 The cognitive validity of GEPT Advanced Writing Task 1

5.2.1 Defining the target cognitive parameters in the real-life context

The previous sub-section presented and discussed the results of the context validity of GEPT
Advanced Writing Task 1 used to assess academic writing ability. This sub-section presents
and discusses the results of its cognitive validity which is concerned with the extent to which
a test elicits from test takers cognitive processes that correspond to the processes that they
have to use in the target language context (Glaser, 1991; Shaw & Weir, 2007). There are two
major steps involved in investigating cognitive validity. First we need to define the target
cognitive processes to be measured in a writing test by investigating the processes that
students employ in a real-life context. Secondly we need to investigate the extent to which
these target cognitive processes can be elicited by the test tasks.

For Phase 1 of the study, a total of 303 questionnaires were collected from the real-life and
test conditions in the UK: 70 questionnaires on the real-life essay task, 73 on the real-life
report task, and 160 on GEPT Advanced Writing Task 1. For Phase 2 of the study, 192
questionnaires were collected on GEPT Advanced Writing Task 1 in Taiwan.

This sub-section begins with the results pertaining to the cognitive processes performed by
the participants under real-life conditions. Descriptive statistics of individual questionnaire
items from each of the real-life tasks and the comparison of the cognitive processes employed
on the two real-life tasks are reported in Section 5.2.1.1 Results from the exploratory factor
analysis (EFA) of the number and underlying structure of the cognitive parameters involved
in each of the five hypothesised academic writing cognitive constructs are reported in Section
5.2.1.2. In the context of language tests, it is important to collect evidence to show if the
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cognitive parameters can distinguish more proficient writers from less proficient writers. A
comparison of the cognitive processes employed by high-achieving and low-achieving
participants in the real-life context is presented in Section 5.2.1.3.

After defining the target cognitive validity parameters, Section 5.2.2 reports the results
comparing the cognitive processes elicited between the real-life and testing conditions
collected at Phase 1 of the study. Section 5.2.2.1 compares the cognitive processes elicited by
GEPT Advanced Writing Task 1 and the real-life tasks (whole group and in groups of high-,
medium- and low-achievers). Section 5.2.2.2 reports the results from the exploratory factor
analysis (EFA) of the underlying structure of the cognitive processes elicited by GEPT
Advanced Writing Task 1 and discusses the extent to which the results resembles the target
cognitive parameters identified in the study.

Section 5.2.3 then reports the findings of Phase 2 of the study, to confirm whether similar
evidence of the cognitive validity of GEPT Advanced Writing Task 1, as collected under a
research setting in the UK, can be obtained under the live test condition in Taiwan.
Comparisons of the cognitive processes elicited by GEPT Advanced Writing Task 1 under
the two conditions are reported in Section 5.2.3.1 and results of EFA in Section 5.2.3.2.

5.2.1.1 Significant differences between the two real-life tasks in terms of individual

questionnaire items

First, the means and standard deviations of the rating (4=definitely agree; 3=mostly agree;
2=mostly disagree; 1=definitely disagree) of the 48 items from the two sets of real-life data
were obtained. Mann-Whitney U tests were performed to investigate if the participants
employed the individual items differently between the two real-life tasks. The results showed
that apart from 3 items (i.e. Item 1.4, 4.1 and 4.14), the differences in all items between the
two real-life tasks were non significant (The results of the items with significant difference
are presented in Table 12; the results of all items are provided in Appendix 4). This indicates
that the participants rated the extent to which they employed most items in a similar way on
the two real-life tasks, and the actual differences were relatively slight.
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Table 12 Significant differences between the two real-life tasks in terms of individual items
Essay Report

Median Mean Std

Dev

Median Mean Std

Dev Mann-

Whitney

U

Wilcoxon

W z p

1.4 I was able to understand

the instructions for this

writing task very well.

3.00 3.03 .636 3.00 3.25 .703 2091.500 4576.500 -2.105 .035

4.1 While I was writing, I

sometimes paused to

organise my ideas.

3.00 3.16 .673 3.00 2.86 .751 2040.500 4741.500 -2.292 .022

4.14 I checked the possible

effect of my writing on

the intended reader

while I was writing.

3.00 3.06 .814 3.00 2.75 .846 2059.500 4760.500 -2.162 .031

As shown in Table 12, the participants reported that they understood the instructions for the
report task better on a scale from 1 (definitely disagree) to 4 (definitely agree) than the essay
task. This agrees with the results in the contextual analyses, reported in Section 5.1.1, where
the expert judges regarded that the report task presented clearer information about the
communicative purpose and the intended reader than the essay task.

In addition, participants rated the extent to which they paused to organise their ideas and
checked the possible effect on the intended reader during writing higher on the essay task
than on the report task. The essay task seemed to have elicited from the participants a higher
awareness of the needs of the intended reader than the report task. The results in the
contextual analyses may offer an explanation. According to the judges, the essay task
required students to persuade whereas the report task did not. The marking schemes of the
two real-life tasks may offer more details. The report task was scored based on four
categories: (1) examination of the data and description of the nature of the dataset; (2)
discussion and justification of the techniques chosen; (3) reasons for rejecting the
inappropriate techniques; and (4) discussion of other relevant issues. The essay task was
scored based on: (1) problem definition and structure of the text; (2) information
identification (the number of sources, relevance to the topic, reliability of the sources); (3)
critical reason; and (4) persuasion and influencing. In comparison to the report task, the
quality of the essay is more dependent on the persuasiveness of the content. This may be why
the participants checked the possible effect on the intended reader significantly more on the
essay task than the report task.
For the remaining 45 items, the results of the Mann-Whitney U tests showed no significant
difference in the participants' rating between the two real-life tasks (see Appendix 4). With
regards to individual questionnaire items, the participants seemed to have employed the
processes very similarly between the real-life essay and report tasks.
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5.2.1.2 The underlying structure of the cognitive processes elicited by the real-life

academic writing tasks

As mentioned earlier, the 48 questionnaire items were developed to quantify the cognitive
processes involved in each of the five hypothesised academic writing cognitive constructs
drawn from the literature (Field, 2004, 2008, 2011, 2013; Shaw & Weir, 2007):

1) conceptualisation;
2) meaning and discourse construction;
3) organisation;
4) low-level monitoring and revising; and
5) high-level monitoring and revising

In order to define the target cognitive validity parameters of reading-into-writing tests for
academic purposes, the underlying structure of the cognitive processes involved in each of
these hypothesised academic writing constructs was examined by Exploratory Factor
Analysis (EFA). The findings will provide statistical evidence of (1) how many distinct
cognitive processes loaded on each academic writing cognitive construct, and (2) the extent
to which each distinct cognitive process loaded on the academic writing construct.
Considering the three reasons given below, it was decided to analyse the data collected from
the two real-life tasks together in the subsequent factor analyses.

(1) The means of 97% of the questionnaire items showed no significant difference between
the two tasks;

(2) The primary purpose of the study was to define the cognitive constructs measured by
predominant real-life academic writing tasks, and the examined the extent to which they are
measured by GEPT Advanced Task 1. Provided that the participants reported using
individual processes similarly between the two real-life tasks, analysing the data as a whole
group would improve the generalisability of the results; and

(3) Analysing the data together would increase the size of the data which is beneficial for
factor analysis.

First of all, the Kaier-Meyer-Olkin (KMO) measure of sampling adequacy and the Bartlett's
test of sphericity were performed to test the real-life processing data's appropriateness for
factor analysis. The results showed that the data passed both tests, indicating its suitability for
factor analysis. In addition, the data was analysed by Kolmogorov-Smirnov test with regards
to its normal distribution. The results showed that the real-life processing data was not
normally distributed (p<0.01). Following Fabrigar et al's (1999) recommendation for non-
normally distributed data in factor analysis, the Principal Axis Factor Method was performed
to extract the initial factors. The eigenvalues5 and scree plot6 were examined for an initial
indication of the possible number of factors extracted by the data. Rotated solutions of the
factor loadings, which avoid maximising the variance accounted by the first factor, were
obtained by an oblique promax rotation. Oblique rotation method is often used in social
science and language studies because it allows the factors to be correlated. To determine the
ultimate number of underlying factors to be extracted, a few possibilities were interpreted and

5 Factors with an eigenvalues below 1 need to be dropped.
6 The point (also called an elbow) where there is a sudden drop of the steepness of the curve indicates that the
factors on its left are significant.
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evaluated based on both statistical results and theoretical rational. The underlying structure of
the five hypothesised academic writing phases elicited on the real-life tasks are presented and
discussed below.

The underlying structure of the conceptualisation phase (real-life)
Conceptualisation is the first phase of productive skills (Kellogg, 1996, Field, 2004, 2011)
where a writer develops an initial task representation, i.e. an initial understanding of the
rhetorical situation of the writing task (Flower, 1990) and where a writer sets macro-plans,
i.e., to establish writing goals in different aspects such as intended readership, genre, content
and style (Shaw & Weir, 2007). Lower-level reading processes, i.e. decoding, lexical search,
and parsing, were not sampled in the questionnaire of this study because students at the
undergraduate level are judged to have already mastered high automaticity in these lower-
level reading processes.

The conceptualisation phase was measured by 8 questionnaire items in this study. The initial
factor extraction for the conceptualisation phase elicited in the real-life conditions yielded
two factors with eigenvalues greater than 1.0. The scree plot also suggested a two-factor
solution (see Table 13).

Table 13 Eigenvalues and scree plot for the conceptualisation phase (real-life)
Initial Eigenvalues

Factor Total

% of
Varianc

e
Cumulative

%
1 2.829 35.363 35.363
2 1.401 17.517 52.880
3 .934 11.670 64.550
4 .765 9.567 74.117
5 .615 7.690 81.806
6 .541 6.757 88.563
7 .489 6.112 94.675
8 .426 5.325 100.000

The two-factor solution was accepted. The rotated two-factor solution for the
conceptualisation phase and the interacted correlations of the factors are presented in Table
14. The percentage in brackets indicates the extent to which each factor accounts for the
variance. As shown in Table 14, Factor 1 contains the majority of the 8 items, which include
three macro-planning processes (i.e. Item 1.2, 1.3, 1.5) with regards to the relevance and
adequacy of content, purpose of the task and effect on intended reader, and three task
representation processes at different stages of the writing process (i.e. Item 1.4, 2.6, 4.4). The
factor was named task representation and macro-planning. Factor 2 contains two items only,
both relating to the process of changing macro plans at different stages of the writing
production, one after reading the source texts (Item 2.13), the other while writing the first
draft (Item 4.6). The factor was named revising macro plan.
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Table 14 Pattern and interfactor correlations matrix for the conceptualisation phase (real-life)
F1

Task
representation and

macro-planning
(34%)

F2
Revising

macro plan
(19.09%)

1.2 I thought of what I might need to write to make
my text relevant and adequate to the task.

.806

1.5 After reading the prompt, I thought about the
purpose of the task.

.688

1.4 I was able to understand the instructions for this
writing task very well.

.588

1.3 I thought of how my text would suit the
expectations of the intended reader.

.519

4.4 I re-read the task prompt while I was writing. .449
2.6 I read the task prompt again while I was reading

the source texts.
.445

2.13 I changed my writing plan while reading the
source texts.

.804

4.6 I changed my writing plan while I was writing. .583
Interfactor correlations

Factor 1 (Task representation and macro-planning) 1.000
Factor 2 (Revising macro plan) .061 1.000

The results suggest that, as indicated by Factor 1, task representation and macro-planning
processes were employed by the participants together in a similar way when they
conceptualised an understanding of the writing task and established their macro plans to
complete the task in the real-life academic context. On the other hand, Factor 2 empirically
supports Hayes & Flower's (1983) writing model that planning is a not a one-off process
employed in the beginning of the writing process, but a recursive process employed
throughout the writing production process. The results show that participants revised their
macro plans at different stages of the writing production in real-life academic writing.
Interestingly, as shown in Table 14, the two factors correlated weakly (r=0.061). In other
words, the process of revising macro plan at later stages of the writing production is
apparently a writing construct distinctive from the other conceptualisation processes.

The underlying structure of the meaning and discourse construction phase (real-life)
Meaning and discourse construction is a higher-level phase where the writer (1)
contextualises abstract meanings based on the contextual clues provided in the writing task,
(2) identifies what information (which could be retrieved from long-term memory or selected
from input texts) is relevant to the context, and (3) identifies how information from different
sources connects to each other and to the task (Field, 2013; Spivey, 1997). The meaning and
discourse construction phase was measured by 11 questionnaire items in this study. The
initial factor extraction for the meaning and discourse construction phase elicited in real-life
academic conditions produced three factors with eigenvalues greater than 1.0. The scree plot
suggested two- or three- factor solutions (see Table 15).
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Table 15 Eigenvalues and scree plot for the meaning and discourse construction phase (real-
life)

Initial Eigenvalues

Factor Total
% of

Variance
Cumulative

%

1 3.454 34.541 34.541
2 1.388 13.880 48.420
3 1.016 10.161 58.582
4 .863 8.627 67.209
5 .849 8.485 75.694
6 .698 6.982 82.676
7 .562 5.619 88.295
8 .473 4.732 93.027
9 .356 3.560 96.587

10 .341 3.413 100.000

The rotated two-factor and three-factor solutions were compared. The two-factor solution
(provided in Appendix 5 Table 1) showed that Factor 1 includes reading processes to select
relevant ideas and some processes of connecting and generate while Factor 2 includes careful
reading processes and a process of generating new ideas or better understanding. However,
three items loaded on both factors. Therefore the solution was rejected. The three-factor
solution, on the other hand, showed a clearer distinction between the factors. Based on the
initial three-factor solution (see Table 16), Factor 1 includes mostly connecting and
generating items, while Factor 2 and 3 include reading items. However, Item 4.5 and 1.1
loaded on more than one factor. The fact that these two reading items loaded on more than
one factor implies that these items might have contributed to other underlying constructs.
Another reason could be that participants employed these reading processes differently from
other reading processes. Future study should investigate into this issue. They were dropped
from the factor analysis. The final rotated three-factor pattern and interfactor correlations
matrix is presented in Table 17.
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Table 16 Pattern matrix for the meaning and discourse construction phase (real-life): initial
three-factor solution

Items F1 F2 F3

2.12 I developed new ideas or a better understanding of
existing knowledge while I was reading the source texts.

.739

4.5 I selectively re-read the source texts while writing. .588 .498

2.9 I linked the important ideas in the source texts to what I
know already.

.548

4.2 I developed new ideas while I was writing. .407

4.3 I made further connections across the source texts while I
was writing.

.274

2.5 I read some relevant part(s) of the texts carefully. .866

2.7 I took notes on or underlined the important ideas in the
source texts.

.569

2.4 I searched quickly for part(s) of the texts which might
answer the question

.462

2.1 I read through the whole of each source text carefully. .979

1.1 I read the whole task prompt (i.e. instructions) carefully to
understand each word in it.

.391 .451

2.2 I read the whole of each source text more than once. .414
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Table 17 Pattern and the interfactor correlations matrix for the meaning and discourse
construction phase (real-life)

F1 F2 F3
Connecting

and
generating
(33.27%)

Selecting
relevant

ideas
(12.53%)

Careful
global
reading
(9.57%)

2.12 I developed new ideas or a better understanding
of existing knowledge while I was reading the
source texts.

.665

2.9 I linked the important ideas in the source texts to
what I know already.

.528

4.2 I developed new ideas while I was writing. .514
4.3 I made further connections across the source

texts while I was writing.
.274

2.5 I read some relevant part(s) of the texts
carefully.

.767

2.7 I took notes on or underlined the important ideas
in the source texts.

.715

2.4 I searched quickly for part(s) of the texts which
might answer the question

.383

2.1 I read through the whole of each source text
carefully.

.846

2.2 I read the whole of each source text more than
once.

.509

Interfactor correlations matrix
Factor 1 (Connecting and generating) 1.000
Factor 2 (Selecting relevant ideas) .595 1.000
Factor 3 (Careful global reading) .377 .223 1.000

Researchers argued that meaning and discourse construction involves high-level processes
such as selecting relevant information, connecting ideas from different sources, and building
a consistent discourse pattern (Field, 2003, 2008; Spivey, 1990, 1997). The results here show
that the meaning and discourse construction phase elicited on the real-life tasks in this study
involved three distinct yet correlated cognitive processes. As shown in Table 17, Factor 1
includes four items of connecting ideas from different sources and generating new
representations. The factor was named connecting and generating. Factor 2 includes three
reading items of identifying ideas which are relevant and important to the context of the
writing task. The factor was named selecting relevant ideas. Factor 3 includes two global
careful reading items. The factor was named global careful reading. According to the
interfactor correlation matrix (see Table 17), Factor 2 (selecting relevant ideas) and Factor 3
(careful global reading) correlated weakly at 0.223. This supports the hypothesis that
selective and search reading skills are different from global careful comprehension skills
(Khalifa & Weir, 2009; Weir, Yang, & Jin, 2000). The results also reveal that Factor 1
(connecting and generating) correlated with Factor 2 (selecting relevant ideas) more than
with Factor 3 (careful global reading). Both results indicate a need to test selective reading
skills in writing tests for academic purposes.



39

The underlying structure of the organisation phase (real-life)
Organisation is a phase 'where the writer provisionally organises the ideas, still in abstract
form, (a) in relation to the text as a whole and (b) in relation to each other (Field, 2004, 329)'.
The organisation construct was measured by 9 questionnaire items in this study. The initial
factor extraction for the organisation construct produced three factors with eigenvalues
greater than 1.0. The scree plot suggested two- or three- factor solutions (see Table 18). The
rotated two- and three-factor solutions were compared. The three-factor solution (provided in
Appendix 5 Table 2) showed that Factor 1 is related to organising main ideas. Factor 2 is
related to organising the structure of the texts. However, Factor 3 is difficult to interpret. In
addition, 2 items loaded on two factors. Therefore this solution was rejected.

Table 18 Eigenvalues and scree plot for the organising phase (real-life)
Initial Eigenvalues

Factor Total
% of

Variance
Cumulative

%
1 3.488 38.753 38.753
2 1.360 15.110 53.863
3 1.190 13.228 67.091
4 .736 8.178 75.268
5 .609 6.771 82.040
6 .500 5.557 87.596
7 .461 5.124 92.721
8 .395 4.393 97.113
9 .260 2.887 100.000

The two-factor solution, on the other hand, provides a clearer distinction between the factors.
Based on the initial two-factor solution (see Table 19), Factor 1 includes mostly the processes
of organising ideas from the source texts while Factor 2 includes mostly the processes of
organising ideas in relation to the writer's own text. However, Item 3.4 did not load on either
of the factors at a level of 0.3 or above. It was dropped from the analysis.

Table 19 Pattern matrix for the organising phase (real-life): initial two-factor solution

Items
F1 F2

2.10 I worked out how the main ideas in each source text relate
to each other.

.906

2.11 I worked out how the main ideas across the source texts
relate to each other.

.880

2.8 I prioritised important ideas in the source texts in my mind. .704
2.3 I used my knowledge of how texts like the source texts are

organised to find parts to focus on.
.482

3.2 I recombined or reordered the ideas to fit the structure of my
text.

.836

3.1 I organised the ideas for my text before starting to write. .795
3.3 I removed some ideas I planned to write. .688
4.1 While I was writing, I sometimes paused to organise my

ideas.
.513

3.4 I tried to use the same organizational structure as in one of
the source texts

<.3 <.3
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After the removal, the rotated two-factor solution was extracted (see Table 20).

Table 20 Pattern and interfactor correlations matrix for the organising phase (real-life)

F1
Organising ideas

in relation to
input texts
(34.73%)

F2
Organising

ideas in
relation to new

text
(16.60%)

2.11 I worked out how the main ideas across the source
texts relate to each other.

.984

2.10 I worked out how the main ideas in each source text
relate to each other.

.761

2.8 I prioritised important ideas in the source texts in
my mind.

.564

2.3 I used my knowledge of how texts like the source
texts are organised to find parts to focus on.

.437

3.3 I removed some ideas I planned to write. .691
3.2 I recombined or reordered the ideas to fit the

structure of my text.
.627

3.1 I organised the ideas for my text before starting to
write.

.441

4.1 While I was writing, I sometimes paused to
organise my ideas.

.314

Interfactor correlations matrix
Factor 1 (Organising ideas in relation to input texts) 1.000
Factor 2 (Organising ideas in relation to new text) .533 1.000

Factor 1 involves four items of organising ideas in relation to a single input text or in relation
to multiple input texts. The factor was named organising ideas in relation to input texts.
Factor 2 involves four items of organising ideas in relation to the writer's own text. The factor
was named organising ideas in relation to own text.

In the writing literature, the ability to organise ideas according to the communicative purpose
of the task has been regarded as an important writing skill (e.g. Hayes & Flower, 1983; Shaw
& Weir, 2007). In the reading-into-writing literature, the ability to organise has also been
regarded as important when writers use external sources (e.g. Flower et al., 1990; Plakans,
2009a, 2009b; Spivey & King, 1989; Spivey, 1984).

The results of this study showed that the organisation phase elicited by the real-life tasks
involves two distinct underlying cognitive processes - organising ideas in relation to input
texts and organising ideas in relation to own text. This supports Spivey's notion that
organising is a core process of writing from sources – a writer constructs their text by
organising the ideas he/she selected from the input texts. The results of this study revealed
that the process of organising ideas in relation to textual and intertextual representation of the
input texts is distinctive from the process of organising ideas in relation to the writer's own
text. The pattern matrix showed that the two types of organising processes correlate
moderately at 0.533 (See Table 20). As both organising processes were elicited in the real-life
academic conditions, it is important for EAP tests to sample both processes from the test
takers. The process of organising in relation to textual and intertextual representation of the
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input texts has been neglected in most standardised academic writing tests which use the
impromptu writing task type.

The underlying structure of the low-level monitoring and revising phase (real-life)
Low-level monitoring involves primarily checking the linguistic accuracy, e.g. spelling,
grammar and sentence structure of the text. After monitoring, a writer usually revises the
unsatisfactory parts of the text (Field, 2004: 330). The low-level monitoring and revising
processes can be done at any time during writing at the word, sentence or paragraph level, or
after the whole draft has been completed. The low-level monitoring and revision construct
was measured by 8 questionnaire items in this study.

The initial factor extraction for the low-level monitoring and revision construct produced two
factors with eigenvalues greater than 1.0. The scree plot suggested two- or four- factor
solutions (see Table 21).

Table 21 Eigenvalues and scree plot for the low-level monitoring and revision phase (real-life)
Initial Eigenvalues

FactorTotal
% of

Variance
Cumulative

%
1 3.816 47.703 47.703
2 1.847 23.087 70.790
3 .895 11.190 81.979
4 .632 7.899 89.879
5 .311 3.884 93.762
6 .225 2.808 96.571
7 .157 1.965 98.535
8 .117 1.465 100.000

The rotated two- and four- factor solutions were compared. The four-factor solution reflected
to some extent the categorisation of different types of low-level monitoring and revising
processes, e.g. grammar vs. use of own words. However, Factor 3 and Factor 4 consisted of
one item only. In addition, two items loaded on two factors. Therefore, the four-factor
solution (provided in Appendix 5 Table 3) was rejected.

On the other hand, the two-factor solution reflected clearly the distinction between the low-
level monitoring and revising processes employed during the writing process and those
employed after the whole draft has been completed (see Table 22).

Factor 1 contains four low-level monitoring and revising processes employed after the whole
draft has been completed. The factor was named low-level editing after writing. Factor 2
contains four low-level monitoring and revising processes employed during the writing
process. The factor was named low-level editing during writing.
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Table 22 Pattern and interfactor correlations matrix for the low-level monitoring and revising
phase (real-life)

F1 F2
Low-level editing

after writing
(47.70%)

Low-level editing
during writing

(23.9%)
5.12 After I had finished the first draft, I checked that

the quotations were properly made.
.898

5.13 After I had finished the first draft, I checked that
I had put the ideas of the source texts into my
own words.

.872

5.15
After I had finished the first draft, I checked the
grammatical accuracy and range of the sentence
structures.

.848

5.16
After I had finished the first draft, I checked the
spelling, usage and range of the vocabulary

.847

4.16 I checked the spelling, usage and range of the
vocabulary while I was writing.

.908

4.15 I checked the grammatical accuracy and range of
the sentence structures while I was writing.

.783

4.12 I checked that the quotations were properly made
while I was writing.

.515

4.13 I checked that I had put the ideas of the source
texts into my own words while I was writing.

.488

Interfactor correlations matrix
Factor 1 (Low-level editing after writing) 1.000
Factor 2 (Low-level editing during writing) .347 1.000

In this study, the participants were asked to report the extent to which they revised different
aspects of linguistic accuracy of their text while they were writing their text and after they
had completed their first draft. Researchers (Field, 2004; Kellogg, 1996; Shaw & Weir, 2007)
argued that monitoring and revising are highly demanding in terms of cognitive effect.
Writers, especially L2 writers, tend to focus on one aspect of the text at a time due to short-
term memory constraints. With attentional constraints, many writers would set aside the
revising process to a later stage of the production. The results here confirm this notion. The
results showed that the low-level editing processes employed by the participants in the real-
life conditions clustered towards two stages, i.e. during the writing process and at the final
stage after drafting the text.

The underlying structure of the high-level monitoring and revising phase (real-life)
High-level monitoring primarily involves checking the effect of the text, in terms of clarity
and appropriateness of ideas, coherence of arguments, style, and possible effect on reader.
Similar to the low-level revising and monitoring construct, after high-level monitoring, a
writer will usually revise the unsatisfactory parts of the text (Field, 2004, 330).

The high-level monitoring and revision phase elicited on the real-life tasks was measured by
12 questionnaire items in this study. The initial factor extraction for the high-level monitoring
and revising construct produced two factors with eigenvalues greater than 1.0. The scree plot
also suggested a two-factor solution (see Table 23).
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Table 23 Eigenvalues and scree plot for the high-level monitoring and revising phase (real-
life)

Initial Eigenvalues

FactorTotal
% of

Variance
Cumulative

%
1 5.150 42.920 42.920
2 2.922 24.351 67.271
3 .864 7.198 74.469
4 .681 5.673 80.141
5 .603 5.023 85.164
6 .536 4.464 89.628
7 .370 3.081 92.709
8 .272 2.271 94.980
9 .213 1.777 96.757

10 .175 1.454 98.211
11 .140 1.170 99.381
12 .074 .619 100.000

Similar to the low-level monitoring and revising phase, the rotated two-factor solution (see
Table 24) produces simple and interpretable factor loadings which reflect the underlying
distinction between the high-level editing processes employed while the participants were
writing and those employed after they had completed the first draft. Factor 1 contains six
high-level monitoring and editing processes employed after the whole draft has been
completed. The factor was named high-level editing after writing. Factor 2 contains six high-
level monitoring and revising processes employed during the writing process. The factor was
named high-level editing during writing.
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Table 24 Pattern and interfactor correlations matrix for the high-level monitoring and revising
phase (real-life)

F1 F2
High-level

editing after
writing

(42.92%)

High-level
editing during

writing
(24.35%)

5.9 After I had finished the first draft, I checked that my
text was coherent.

.903

5.8 After I had finished the first draft, I checked that my
text was well-organised.

.880

5.11 After I had finished the first draft, I checked that I
included my own viewpoint on the topic.

.877

5.7 After I had finished the first draft, I checked that the
content was relevant.

.865

5.10 After I had finished the first draft, I checked that I
included all appropriate main ideas from all the source
texts.

.797

5.14 After I had finished the first draft, I checked the
possible effect of my writing on the intended reader.

.748

4.9 I checked that my text was coherent while I was
writing.

.747

4.7 I checked that the content was relevant while I was
writing.

.618

4.8 I checked that my text was well-organised while I was
writing.

.613

4.10 I checked that I included all appropriate main ideas
from all the source texts while I was writing.

.581

4.11 I checked that I included my own viewpoint on the
topic while I was writing.

.575

4.14 I checked the possible effect of my writing on the
intended reader while I was writing.

.446

Interfactor correlations matrix
Factor 1 (High-level editing after writing) 1.000
Factor 2 (High-level editing during writing) .208 1.000

5.2.1.3 Can these cognitive parameters distinguish how well high-achieving and low-

achieving students completed the real-life tasks?

The purpose of RQ2 was to define the cognitive parameters which are appropriate for
reading-into-writing tests for academic purposes. The above results of exploratory factor
analysis have defined eleven cognitive processes which participants in this study employed to
complete the real-life writing tasks. A further step to investigate cognitive validity was
whether these defined cognitive parameters can effectively distinguish the writing processes
of more proficient writers from those of less proficient writers.

The 143 participants who completed either one of the real-life tasks were ranked according to
their scores. Each performance can be scored from 0-16. The participants were divided into
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four groups (i.e. high, higher middle, lower middle and low), representing roughly 25% of the
population each. 40 participants were classified as the high-achieving group (a score of 12 or
above) and 39 participants were classified as the low-achieving group (a score of 7.5 or
below). The high-achieving group scored significantly higher than the low-achieving group
(t=10.398(77), p<0.001).

The mean rank and sum of ranks of the average rating (4=definitely agree; 3=mostly agree;
2=mostly disagree; 1=definitely disagree) of the eleven underlying cognitive process
reported by the high-achieving and low-achieving groups are presented in Table 25. The
means reported by the two groups were analysed by Mann-Whitney U tests (see Table 25).

Table 25 Comparisons between high-achieving and low-achieving participants

As shown in Table 25, the high achieving participants reported employing eight of the eleven
cognitive processes (i.e. task representation and macro-planning, careful global reading,
selecting relevant ideas, connecting and generating, organising ideas in relation to input
texts, organising ideas in relation to own text, low-level editing while writing and high-level
editing while writing) more than the low achieving groups. Apart from task representation
and macro-planning and careful global reading, all differences were significant. The mean
ranks of the processes of revising macro plan, low-level editing after writing and high-level
editing after writing between the high-achieving and low-achieving groups were very close
(see Table 25).

For the conceptualisation phase, the high-achieving participants employed the processes of
task representation and macro-planning more than the low-achieving participants, though the

High-achieving
(n=40)

Low-achieving
(n=39)

Mean
Rank

Sum of
Ranks

Mean
Rank

Sum of
Ranks

Mann-
Whitney U

Wilcoxon
W Z

Asymp.
Sig. (2-
tailed)

Conceptualisation
Task representation and
macro-planning

44.86 1794.50 35.01 1365.50 585.500 1365.500 -1.917 .055

Revising macro plan 39.17 1567.00 40.85 1593.00 747.000 1567.000 -.330 .741
Meaning and discourse construction
Careful global reading 43.51 1740.50 36.40 1419.50 639.500 1419.500 -1.412 .158
Selecting relevant ideas 47.64 1905.50 32.17 1254.50 474.500 1254.500 -3.058 .002
Connecting and generating 43.80 1752.00 36.10 1408.00 553.500 1333.500 -2.243 .025
Organising
Organising ideas in relation
to input texts

46.46 1858.50 33.37 1301.50 521.500 1301.500 -2.552 .011

Organising ideas in relation
to own text

45.95 1838.00 33.90 1322.00 542.000 1322.000 -2.360 .018

Low-level monitoring and revising
Low-level editing while
writing

46.44 1857.50 33.40 1302.50 522.500 1302.500 -2.578 .010

Low-level editing after
writing

39.19 1567.50 40.83 1592.50 747.500 1567.500 -.322 .747

High-level monitoring and revising
High-level editing while
writing

45.66 1826.50 34.19 1333.50 553.500 1333.500 -2.233 .026

High-level editing after
writing

39.23 1569.00 40.79 1591.00 749.000 1569.000 -.306 .760
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difference was not significant. On the other hand, there was not much difference in the extent
to which they employed the processes of revising macro plan at later stages of the writing
process. According to Scardamalia & Bereiter's (1987) continuum of writing expertise,
mature writers are cautious about the rhetorical situation of the writing task and therefore
actively establish writing goals to fulfil the communicative purpose of the task. In contrast,
most immature writers might not be able to establish a complete representation of the writing
task (e.g. communicative purpose, intended readership, genre, content and style) and
therefore would not establish comprehensive macro plans before they start to write. The
results here seem to support this notion. Researchers (Field, 2004; Kellogg, 2001; Shaw &
Weir, 2007) further argued that due to attentional constraints, L2 writers may have extra
difficulty in building a comprehensive task representation and establishing macro plans
because most of their of attention may be devoted to lower-level reading processes, e.g.
lexical decoding and parsing (i.e. connecting words to meaning). Another challenge for
weaker L2 writers is that they may not be able to hold their task representation and macro-
plan in working memory while they are executing their plans (Field, 2013).

With regards to the meaning and discourse construction phase, the high-achieving
participants reported employing the processes of careful global reading, selecting relevant
ideas and connecting and generating more than the low-achieving group (See Table 25).
Field's (2004, 2011, 2013) model of receptive skills illustrated that meaning construction and
discourse construction are more cognitively demanding than decoding, lexical searching and
parsing. He argued that less proficient language users would focus on the lower processes
while the proficient language users would have high automaticity in executing these lower
processes. The proficient language users would then be able to focus on meaning construction
and discourse construction when they read. Khalifa & Weir's (2007) model of reading skills
similarly argued that lower proficiency L2 readers would focus on establishing understanding
at local level (words, phases, sentences) while high proficiency readers would be able to
establish understanding at global textual and intertextual level. In addition, researchers (e.g.
Spivey 1991) argued that mature writers are able to connect ideas from different internal
sources (e.g. topical knowledge and discourse knowledge) and external sources (e.g. input
texts) to the context of writing task and generate new understanding of the rhetorical
challenge presented by the writing task. Scardamalia & Bereiter (1987) argued that this is
why mature writers are able to transform knowledge as they write. The results of this study
showed that in the real-life academic context, these high-level processes of careful and
selective reading skills at global textual and intertextual level and the processes of connecting
and generating distinguish the high-achieving the low-achieving participants. In other words,
these high level processes are important for success in academic writing. Therefore, it is
important that these processes are targeted in academic writing tests.

With regards to the organising phase, the high-achieving participants reported organising
ideas both in relation to input texts and the writer's own text significantly more than the low-
achieving participants.

Regarding the low-level and high level monitoring and revising phases, the high-achieving
participants reported employing the processes of while writing low-level editing and high-
level editing significantly more than the low-achieving participants did. However, there was
not much difference in the extent to which they reported the use of after writing low-level
and high-level editing. Field (2004) argued that monitoring and revising processes are highly
cognitively demanding, particularly for L2 writers. While monitoring and revising can be
employed at any time during the writing process, most writers can only focus on one aspect
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of the editing at one time (e.g. grammatical accuracy at low level, or argument coherence at
high level). Therefore, weaker writers who have not acquired high automaticity in the
translating process tend not to be able spare attention on monitoring and revising. The results
reported here confirm this notion. The high-achieving participants in this study seemed to be
more capable of performing editing at both low- and high- levels while they were writing than
the low-achieving participants.

5.2.1.4 Summary of the cognitive processes elicited by the real-life tasks

The results of the EFA showed that the conceptualisation phase in the real-life academic
context involved task representation and macro-planning processes to conceptualise an
understanding of the writing task and establish their macro plans. The process of revising
macro plan is particularly important in real-life academic writing. The two processes
explained 53.9% of the variance of the conceptualisation phase. The meaning and discourse
construction phase involved three underlying processes: connecting and generating, selecting
relevant ideas and global careful reading. The three processes explained 58.58% of the
variance of the meaning and discourse construction phase. The organising phase involved the
processes of organising ideas in relation to input texts as well as organising ideas in relation
to writer's own text. The two processes explained 51.33% of the variance of the organising
phase. For both low-level monitoring and revising and high-level monitoring and revising
phases, there was a clear distinction between the editing processes employed while writing
and those employed after the first draft has been completed. The two low-level monitoring
and revising processes explained 71.6% of the variance of the low-level monitoring and
revising phase whereas the two high-level monitoring and revising processes explained
67.27% of the variance of the low-level monitoring and revising phase. While the results of
this study identified eleven processes involved in the five cognitive phases elicited by the
real-life academic writing tasks, the results indicated that the variance of each cognitive phase
was not fully accounted. Future study should explore the additional cognitive processes
involved in each phase, perhaps with a different research method, such as keystroke logging
and stimulated recall. In addition, the results showed that the high achieving participants
reported employing eight of the eleven cognitive processes more than low achieving
participants, and the differences in six processes were significant. There seems to be a good
case for considering these processes as the target cognitive validity parameters for a valid
writing test for academic purposes.

5.2.2 Investigating the cognitive validity of GEPT Advanced Writing Task 1

Having defined the target cognitive validity parameters by the real-life data, we now move on
to reporting the results that compared the extent which these parameters were elicited
between GEPT Advanced Writing Task 1 and the real-life tasks (whole group and in groups
of high-, medium- and low-achievement), followed by the results from the exploratory factor
analysis (EFA) of the underlying structure of the cognitive processes elicited by GEPT
Advanced Writing Task 1.

5.2.2.1 Comparisons of the cognitive processes elicited between the real-life and test

conditions

This sub-section presents the results comparing how the eleven cognitive parameters were
employed by the participants under the test and real-life conditions. First of all, the 160
participants in the UK context were ranked according to their scores on the GEPT task. They
were divided into four groups (i.e. high, higher-medium, lower-medium and low achieving),
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representing roughly 25% of the population each. 36 participants were classified as high-
achieving (with a score of 10.5 or above out of 20) and 34 participants were classified as low-
achieving (with a score of 7.5 or below). The high-achieving group scored significantly
higher than the low-achieving group (t=17.148(124), p<0.001).

After that, a total of 109 out of 160 participants were then selected into three achievement
groups based on their GEPT Advanced Writing Task 1 and real-life scores:

(1) High-achieving group – 14 participants who were identified as high-achieving on both the
real-life and test tasks

(2) Middle-achieving group – 85 participants who were identified as either higher-medium or
lower-medium on both the real-life and test tasks

(3) Low-achieving group – 13 participants who were identified as low-achieving on both the
real-life and test tasks

The comparisons of cognitive processes elicited under test and real-life conditions by the
whole population and in groups of high-, medium- and low-achievement are presented in
Table 26. The results reported here will indicate if these eleven cognitive parameters can
sufficiently resemble the cognitive processes that the test takers (as a whole group as well as
in groups of high-, medium, or low- achievement) would normally employ in non-test
conditions. The comparisons were analysed by the Wilcoxon signed ranks test (non-
parametric related sample).
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Table 26 Comparisons between GEPT and real-life cognitive processing data

High-achieving group Middle-achieving group
GEPT Real-life tasks GEPT Real-life tasks

Mean Std
Dev

Mean Std Dev Z Sig. Mean Std Dev Mean Std Dev Z Sig.

Conceptualisation
Task representation and macro-planning 3.21 .58 3.14 .47 -.566 .572 2.94 .64 3.15 .525 -2.005 .045
Revising macro plan 2.39 .59 2.75 .80 -1.650 .099 2.3 .75 2.69 .90 -2.248 .025
Meaning and discourse construction
Careful global reading 2.42 1.17 2.89 1.07 -1.767 .077 2.93 .65 2.83 .65 -.947 .344
Selecting relevant ideas 3.66 .36 3.50 .53 -.654 .513 3.21 .82 3.17 .55 -1.031 .303
Connecting and generating 2.92 .74 3.28 .44 -1.446 .148 3.00 .68 3.15 .53 -1.261 .207
Organising
Organising ideas in relation to source texts 3.10 .62 3.00 .46 -.594 .552 2.92 .60 2.89 .49 -.705 .481
Organising ideas in relation to own text 3.11 .62 3.41 .51 -1.259 .208 2.97 .65 3.10 .53 -1.732 .083
Low-level monitoring and revising
Low-level editing while writing 3.10 .82 3.35 .55 -.595 .552 2.75 .72 3.08 .59 -3.262 .001
Low-level editing after writing 2.37 1.01 2.66 .95 -.971 .331 2.37 1.01 2.81 .90 -3.140 .002
High-level monitoring and revising
High-level editing while writing 3.15 .79 3.23 .51 -.118 .906 2.81 .65 3.11 .54 -3.904 .000
High-level editing after writing 2.61 1.25 2.76 1.00 -.070 .940 2.36 1.02 2.76 .92 -2.69 .010
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Table 26 Comparisons between GEPT and real-life cognitive processing data (continue)

Low-achieving group Whole group
GEPT Real-life task GEPT Real-life tasks

Mean Std Dev Mean Std Dev Z Sig.
Mean Std Dev Mean Std Dev

Z Sig.

Conceptualisation
Task representation and macro-planning 2.98 .56 2.98 .28 -.039 .969 2.92 .66 3.17 .49 -1.814 .070

Revising macro plan 2.53 .74 2.76 .64 -1.08 .280 2.56 .71 2.78 .71 -2.890 .004

Meaning and discourse construction
Careful global reading 3.15 .51 2.81 .63 -1.218 .223 2.86 .74 2.94 .69 -.577 .564

Selecting relevant ideas 3.43 .58 3.05 .67 -1.620 .105 3.22 .82 3.24 .56 -1.403 .161

Connecting and generating 3.00 .47 2.96 .46 -.356 .722 2.89 .70 3.20 .51 -1.861 .063

Organising
Organising ideas in relation to source texts 3.06 .39 2.78 .46 -1.505 .132 2.91 .62 2.95 .49 -1.069 .285

Organising ideas in relation to own text 2.76 .52 2.86 .33 -.768 .443 3.01 .72 3.13 .52 -2.355 .019

Low-level monitoring and revising
Low-level editing while writing 2.59 .62 2.88 .67 -.994 .320 2.81 .74 3.12 .61 -3.562 .000

Low-level editing after writing 1.61 .92 2.63 1.06 -2.558 .011 2.43 .99 2.80 .90 -3.595 .000

High-level monitoring and revising
High-level editing while writing 2.98 .53 2.93 .38 -.223 .823 2.86 .72 3.16 .54 -3.889 .000

High-level editing after writing 1.74 1.04 2.61 1.02 -2.572 .010 2.44 1.04 2.79 .92 -2.808 .005
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As shown in Table 26, the high-achieving participants, those whose performances were
ranked in the top 25% on both GEPT and real-life tasks, reported employing all cognitive
processes similarly in both conditions. No differences obtained were statistically significant.
The low-achieving group (those whose performances were ranked in the bottom 25% on both
The GEPT and real-life tasks) reported employing most of the cognitive processes similarly
in both conditions. However, they employed the low-level and high-level editing processes
after writing significantly more on the real-life tasks than on GEPT. The low-achieving
participants reported an average rating of 1.61 (4=definitely agree; 3=mostly agree; 2=mostly
disagree; 1=definitely disagree) for low-level editing after writing and 1.74 for high-level
editing after writing on GEPT. This implies that they did not employ these after writing
editing processes on GEPT, probably because the low-achieving test takers did not have the
processing capacity to deal with these editing processes. Besides, they were unlikely to be
less aware of the importance of after-writing editing than the high-achieving writers (see
Table 26). Compared to the other two achievement groups, the middle-achieving group
showed greater discrepancy in how the participants employed the processes when carrying
out GEPT and real-life tasks (see Table 26). There was no significant difference in the extent
to which they reported employing the processes of the meaning and discourse construction
and organising phases (i.e. careful global reading, selecting relevant ideas, connecting and
generating, organising ideas in relation to input texts and organising ideas in relation to own
text) between the two conditions. However, they reported employing the processes of the
conceptualisation phase (i.e. task representation and macro-planning and revising macro
plan) and of the monitoring and revising phases (i.e. low-level editing while writing, low-level
editing after writing, high-level editing while writing, and high-level editing after writing)
significantly more in the real-life conditions than under the test conditions (see Table 26).

Regarding the whole population, the participants reported employing all the eleven cognitive
processes more on a scale from 1 (definitely disagree) to 4 (definitely agree) in the real-life
conditions than under the test condition. The differences reported in six processes (which
include revising macro plan, organising ideas in relation to own text, low-level editing
during writing, low-level editing after writing, high-level editing during writing, and high-
level editing after writing) were significant (p<0.05) (see Table 26). It must be noted that in
real life students have considerably more time to monitor and revise and iteratively revisit
their work. Few tests give dedicated time for either planning or monitoring, and exam tasks
are performed under serious time pressure. Time for monitoring and revising is more limited
in the exam situation (see Table 26).

In short, the results provided empirical evidence supporting the cognitive validity of this
reading-into-writing task type (essay task with multiple verbal inputs). The eleven cognitive
processes were elicited more in the real-life conditions than under the test condition.
However, there was no significant difference in the extent to which the high-achieving
participants reported employing all processes on GEPT Advanced Writing Task 1 and the
real-life tasks. The high-achieving group seemed to be able to utilise the processes under both
conditions. This suggests that provided that the test takers were proficient in academic
writing, the GEPT task was able to elicit the same processes from test takers to a similar
extent as they employed them on the real-life tasks. Apart from the processes of after writing
low-level and high-level editing, the low-achieving participants reported employing all
cognitive processes on the GEPT task in a similar manner as they employed them in the real-
life academic contexts. The middle group reported employing five of the processes on the
GEPT task in a similar manner as they did on the real-life tasks. The middle group seemed to
show greater discrepancy in how they employed the processes under the test and real-life



52

conditions. This is probably because they were in transitional state of developing their
academic writing skills and perhaps more affected by the performance conditions, e.g. stricter
time allowance. In addition, it is encouraging that all three proficiency groups reported
employing all processes of the meaning and discourse construction phase and the organising
phase (i.e. careful global reading, selecting relevant ideas, connecting and generating,
organising ideas in relation to input texts, and organising ideas in relation to own text) in the
test and real-life conditions without any significant differences in their mean rating. This
supports the literature that the reading-into-writing task type is a valid task type to test the
process of discourse synthesis (Spivey, 1984, 2001; Spivey & King, 1989), which is a core
set of academic writing skills. These processes are also believed to play an important role in
critical academic literacy (Flower et al., 1990).

5.2.2.2 Comparisons of the underlying constructs elicited by GEPT Advanced Writing

Task 1 and those by real-life tasks

The last step of Phase 1 was to examine the underlying structure of the cognitive processes
elicited by GEPT Advanced Writing Task 1, to investigate to what extent the GEPT task
elicited from the participants the same underlying cognitive constructs as the real-life tasks
did. Here, exploratory factor analysis was used again to examine the underlying structure of
the five hypothesised writing phases elicited by GEPT Advanced Writing Task 1. It was
thought that exploratory factor analysis would be more appropriate for the analysis here
rather than confirmatory factor analysis. Confirmatory factor analysis is usually used to test
whether a particular data set fit a particular measurement model, i.e. a model of cognitive
processes in this case. Since there is apparently insufficient empirical evidence of the
cognitive processes elicited by reading-into-writing tests in the literature, exploratory factor
analysis seems most appropriate to examine the underlying structure of the cognitive
processes elicited by GEPT Advanced Writing Task 1.

Kaier-Meyer-Olkin (KMO) test and Bartlett's test of sphericity were performed for each of
the five academic writing cognitive constructs. The results showed that the data collected on
the GEPT was appropriate for factor analyses. As the data was not normally distributed (K-S
test: p<0.01), the principal axis factor method with the promax rotation procedure was
performed. The factor solutions indicated by the eigenvalues and the scree plot were
evaluated to determine the ultimate number of underlying factors to be extracted. The EFA
results on each hypothesised academic writing cognitive construct elicited by the real-life
tasks and GEPT Advanced Writing Task 1 are presented one by one below.

The underlying structure of the conceptualisation phase (GEPT)
Conceptualisation is the first phase of the writing process where writers conceptualise the
writing task and set macro plans. As presented in Section 5.2.1.2, the conceptualisation phase
elicited by the real-life tasks in this study involved the processes of task representation and
macro-planning (which was measured by six questionnaire items) and revising macro plan
(which was measured by two items). On the GEPT data, the initial factor extractions yielded
two factors with eigenvalues greater than 1.0 and the scree plot also suggested a two-factor
solution (see Table 27). The two-factor suggestion was accepted.
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Table 27 Eigenvalues and scree plot for the conceptualisation phase (GEPT)

Initial Eigenvalues

Factor Total
% of

Variance Cumulative %
1 2.720 33.996 33.996

2 1.527 19.090 53.086

3 .970 12.123 65.210

4 .757 9.457 74.667

5 .658 8.228 82.895

6 .557 6.968 89.863

7 .460 5.751 95.614

8 .351 4.386 100.000

The pattern matrix and the interfactor correlations for the conceptualisation construct on The
GEPT task are presented in Table 28. The percentage in brackets indicates the extent to
which each factor accounts for the variance.
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Table 28 Pattern and interfactor correlations matrix for the conceptualisation phase (GEPT)

The two-factor solution presented in Table 28 resembles the two factors generated by the
real-life data. Like the conceptualisation phase elicited by the real-life tasks, the same six
items loaded on Factor 1 (which was named task representation and macro-planning) and the
same two items loaded on Factor 2 (which was named revising macro plan).

The underlying structure of the meaning and discourse construction phase (GPET)
Meaning and discourse construction is a higher-level phase where students contextualise
meaning and establish discourse representations from different sources. As presented in
Section 5.2.1.2, the meaning and discourse construction phase elicited on the real-life tasks
involved three distinct underlying cognitive processes. The first process was careful reading

F1

Task representation and

macro-planning

(33.98%)

F2

Revising

macro plan

(19.04%)

1.2 I thought of what I might need to write to

make my text relevant and adequate to the

task.

.805

1.5 I thought about the purpose of the task. .663

1.4 I was able to understand the instructions for

this writing task very well.

.584

1.3 I thought about how my text would suit the

expectations of the intended reader.

.510

2.6 I read the task prompt again while I was

reading the source texts.

.465

4.4 I re-read the task prompt while I was writing. .445

2.13 I changed my writing plan while reading the

source texts.

.799

4.6 I changed my writing plan while I was

writing.

.584

Interfactor correlations

Factor 1 (Task representation and macro-planning) 1.000

Factor 2 (Revising macro plan) .042 1.000
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at global level (careful global reading). The second one was to select ideas which are
relevant to the writing task (selecting relevant ideas). The last one was to generate links
between ideas or new meaning by connecting ideas/discourse features provided in the source
texts (connecting and generating). On GEPT, the initial factor extraction for the meaning and
discourse construction construct produced three factors with eigenvalues greater than 1.0.
The scree plot suggested two- or three- factor solutions (see Table 29). The rotated two- and
three- factor solutions were compared. The three-factor solution (provided in Appendix 6
Table 1) was rejected because Factor 3 includes one item only. Besides, Item 4.2 did not load
on any factors at the level of 0.3 or above.

Table 29 Eigenvalues and scree plot for the discourse and meaning construction phase (GEPT)
Initial Eigenvalues

Factor Total
% of

Variance
Cumulative

%
1 3.171 31.712 31.712
2 1.413 14.128 45.840
3 1.070 10.702 56.542
4 .945 9.455 65.996
5 .876 8.757 74.753
6 .750 7.502 82.256
7 .547 5.472 87.728
8 .521 5.207 92.935
9 .431 4.307 97.242

10 .276 2.758 100.000

The two-factor solution was accepted (see Table 30). Like the meaning and discourse
construction phase elicited by real-life tasks, Factor 1 (selecting relevant ideas) includes the
same three items of search reading for ideas which are relevant to the task. However, Factor 2
on the GEPT task includes four items, which were loaded as separate factors in real-life
conditions. Factor 2 on The GEPT task was named connecting and generating with careful
global reading.
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Table 30 Pattern matrix and interfactor correlations for the discourse and meaning
construction phase (GEPT)

F1
Selecting

relevant ideas
(33.38%)

F2
Connecting

and generating
with careful

global reading
(14.09%)

2.5 I read some relevant part(s) of the texts carefully. .892

2.4 I searched quickly for part(s) of the texts which might
answer the question.

.807

2.7 I took notes on or underlined the important ideas in the
source texts.

.607

2.9 I linked the important ideas in the source texts to what I
know already.

.649

4.3 I made further connections across the source texts while
I was writing.

.531

2.1 I read through the whole of each source text carefully. .489
4.2 I developed new ideas while I was writing. .476
2.2 I read the whole of each source text more than once. .447

2.12
I developed new ideas or a better understanding of
existing knowledge while I was reading the source texts.

.402

Interfactor correlations matrix
Factor 1 (Selecting relevant ideas) 1.000
Factor 2 (Connecting and generating with careful global
reading)

.175 1.000

It is interesting to explore why the processes of careful global reading employed on the GEPT
task did not represent a stand-alone factor. Descriptive results reported earlier showed that the
mean rating of the careful reading was 2.86 (on a scale of 1 to 4) whereas the use of selecting
relevant ideas was 3.22 on the GEPT task. When compared to real-life conditions, the GEPT
task imposes a tighter time constraint on test takers. The contextual analysis reported in
Section 5.1 may also offer an explanation why the participants employed less global careful
reading on the GEPT task than real-life tasks. When compared to real-life tasks, according to
the judges, the GEPT task was placed more towards the lower end of the cognitive demands
of transforming content from source texts to writer's own text. In addition, the content of the
GEPT task source texts was more concrete, and the textual organisation of the GEPT task
source texts was clearer than real-life source texts.

The underlying structure of the organising phase (GEPT)
The use of organising processes is an important academic writing construct which provides
evidence of distinguishing different levels of writing expertise. Scardamalia & Bereiter (1987)
argued that immature writers tend to translate the ideas from their long-term memory to their
text in the same order as the idea retrieval. In contrast, mature writers would explicitly
organise the ideas which have been retrieved from long-term memory according to their
macro writing plans. Section 5.2.1.2 showed the organising phase elicited by the real-life
tasks involved two distinct cognitive processes. The first one (organising ideas in relation to
input texts) was related to the processes of organising the textual and intertextual
representations of the input texts. The second one (organising ideas in relation to new text)
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was related to the processes of organising the ideas to be put in the writer's own text. On the
GEPT task, the initial factor extraction for the organisation construct produced three factors
with eigenvalues greater than 1.0. The scree plot, however, suggested one or two-factor
solutions (see Table 31). The one-factor solution was not investigated. Rotated solutions with
two or three factors were compared.

Table 31 Eigenvalues and scree plot for the organising phase (GEPT)

Initial Eigenvalues

Factor Total
% of

Variance
Cumulative

%
1 3.040 38.001 38.001

2 1.047 13.092 51.093

3 1.014 12.672 63.765

4 .956 11.948 75.713

5 .562 7.021 82.733

6 .533 6.659 89.392

7 .452 5.649 95.041

8 .397 4.959 100.000

The three-factor solution (provided in Appendix 6 Table 2) was rejected because Factor 2 and
Factor 3 included one primary item only. Besides, Item 3.1 loaded on two factors. The two-
factor solution was accepted. The initial results showed that Item 3.2 loaded on both factors
while Item 3.3 loaded on neither at a level of 0.3 or above (see Table 32). They were dropped
from the analysis. The process of reordering and recombining ideas (Item 3.2) loaded on both
factors. This implies that while the participants reordered and recombined ideas, they might
have focused on both organising their representation of the input texts as well as their own
text. Further evidence is needed to confirm this. Besides, the process of removing ideas (Item
3.3) did not load on either of the factors at the level of 0.3 or above. This suggests that the
participants did not employ the process of removing ideas from their plans in the same way as
they employed other organising processes.
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Table 32 Pattern matrix for the organising phase (GEPT): initial two-factor solution
Items F1 F2
2.11 I worked out how the main ideas across the source texts

relate to each other.
.858

2.10 I worked out how the main ideas in each source text relate
to each other.

.614

2.8 I prioritised important ideas in the source texts in my
mind.

.587

3.2 I recombined or reordered the ideas to fit the structure of
my essay.

.494 .309

2.3 I used my knowledge of how texts like these are organised
to find parts to focus on.

.493

3.3 I removed some ideas I planned to write. <.3 <.3
4.1 While I was writing I sometimes paused to organise my

ideas.
.633

3.1 I organised the ideas I planned to include in my essay. .426

After the removal, the two-factor solution was extracted again (see Table 33). Similar to the
real-life data, the underlying structure of the organising processes elicited on the GEPT task
yields two distinct cognitive processes. Factor 1 (organising ideas in relation to input texts)
consisted of the same four items of organising the textual or intertextual representations of
the input texts, as identified by the real-life data. However, Factor 2 (organising ideas in
relation to own texts) elicited on the GEPT task included fewer items than the same factor
elicited by the real-life tasks. The two factors correlated at a level of 0.61.

Table 33 Pattern and interfactor correlations matrix for the organising phase (GEPT)
F1 F2

Organising ideas
in relation to
input texts
(41.70%)

Organising
ideas in

relation to own
text

(17.65%)
2.11 I worked out how the main ideas across the source

texts relate to each other.
.842

2.8 I prioritised important ideas in the source texts in my
mind.

.604

2.10 I worked out how the main ideas in each source text
relate to each other.

.545

2.3 I used my knowledge of how texts like these are
organised to find parts to focus on.

.447

3.1 I organised the ideas I planned to include in my essay. .637
4.1 While I was writing, I sometimes paused to organise

my ideas.
.505

Interfactor correlations matrix
Factor 1 (Organising ideas in relation to input texts) 1.000
Factor 2 (Organising ideas in relation to own text) .612 1.000
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The underlying structure of the low-level monitoring and revising phase (GEPT)
Low-level monitoring and revising is a phase where the writer monitors the quality of their
own text (mainly in terms of grammatically accuracy) and revises the unsatisfactory parts of
the text (Field, 2004). Section 5.2.1.2 showed that the low-level monitoring and revising
phase elicited by the real-life tasks consisted of two distinct processes. The first one was low-
level editing employed during writing, and the other one was low-level editing employed
after the first draft has been produced. On the GEPT task, the initial factor extraction for the
low-level monitoring and revising processes produced three factors with eigenvalues greater
than 1.0. The scree plot suggested two- or three- factor solutions (see Table 34).

Table 34 Eigenvalues and scree plot for the low-level revising phase (GEPT)
Initial Eigenvalues

Factor Total
% of

Variance
Cumulative

%
1 3.855 48.187 48.187
2 1.545 19.308 67.495
3 1.123 14.032 81.527
4 .517 6.460 87.987
5 .415 5.181 93.168
6 .261 3.267 96.436
7 .183 2.291 98.727
8 .102 1.273 100.000

Rotated solutions with two- and three- factor solutions were compared. The first factors
extracted by both solutions were the same. According to the three-factor solution (provided in
Appendix 6 Table 3), Factor 2 focused on the linguistic accuracy whereas Factor 3 focused
on the appropriate use of source texts. The two-factor solution (see Table 35) was taken
because it resembled more closely the underlying structure extracted from the real-life data
than the three-factor solution. As per the real-life data, the low-level monitoring and revising
phase elicited by the GEPT task involved two distinctive cognitive processes: low-level
editing after writing and low-level editing during writing. The items loaded on each factor
were the same as identified by the real-life tasks. The two processes correlated moderately at
a level of 0.45.
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Table 35 Pattern and interfactor correlations matrix for the low-level revising phase (GEPT)
F1 F2

Low-level editing
after writing

(48.18%)

Low-level editing
while writing

(19.31%)
5.12 After I had finished the first draft, I checked that

the quotations were properly made.
.857

5.15 After I had finished the first draft, I checked the
grammatical accuracy and range of the sentence
structures.

.832

5.16
After I had finished the first draft, I checked the
spelling, usage and range of vocabulary.

.809

5.13
After I had finished the first draft, I checked that I
had put the ideas of the source texts into my own
words.

.801

4.15 I checked the grammatical accuracy and range of
the sentence structures while I was writing.

.930

4.16 I checked the spelling, usage and range of
vocabulary while I was writing.

.724

4.12 I checked that the quotations were properly made
while I was writing.

.501

4.13 I checked that I had put the ideas of the source
texts into my own words while I was writing.

.421

Interfactor correlations matrix
Factor 2 (Low-level editing after writing) 1.000
Factor 1 (Low-level editing while writing) .450 1.000

The underlying structure of the high-level monitoring and revising phase (GEPT)
Similar to the low-level monitoring and revising phase, Section 5.2.1.2 showed that the high-
level monitoring and revising phase elicited by the real-life tasks consisted of two distinct
processes. Factor 1 included the processes of high-level editing employed during writing, and
Factor 2 included the processes of high-level editing employed after the first draft has been
produced. On the GEPT task, the initial factor extraction for the high-level monitoring and
revising phase produced three factors with eigenvalues greater than 1.0. The scree plot
suggested a two-factor or four-factor solutions (see Table 36). Rotated two-, three- and four-
factor solutions were compared. The three-factor solution (provided in Appendix 6 Table 4)
was rejected because Factor 3 included only one primary item. The four-factor solution
(provided in Appendix 6 Table 5) was rejected because Factor 3 included only one item and
Factor 4 had no primary factor (i.e. all its items loaded more heavily on another factor).



61

Table 36 Eigenvalues and scree plot for the high-level monitoring and revising phase (GEPT)
Initial Eigenvalues

Factor Total
% of

Variance
Cumulative

%
1 5.531 46.094 46.094
2 2.457 20.477 66.571
3 1.163 9.688 76.258
4 .734 6.119 82.377
5 .455 3.789 86.166
6 .394 3.286 89.452
7 .363 3.025 92.477
8 .260 2.167 94.644
9 .222 1.853 96.497

10 .169 1.412 97.909
11 .134 1.113 99.022
12 .117 .978 100.000

The two-factor solution was accepted. The initial two-factor solution (see Table 37) showed
that Item 4.14 did not load on any factor at the level of 0.3 or above. The item was dropped
from the analysis.

Table 37 Pattern matrix for the high-level monitoring and revising phase (GEPT): initial two
-factor solution

Items F1 F2
5.7 After I had finished the first draft, I checked that the content was

relevant.
.914

5.10 After I had finished the first draft, I checked that I included all
appropriate main ideas from all the source texts.

.878

5.8 After I had finished the first draft, I checked that my text was well-
organised.

.861

5.9 After I had finished the first draft, I checked that my text was
coherent.

.861

5.11 After I had finished the first draft, I checked that I included my own
viewpoint on the topic.

.830

5.14 After I had finished the first draft, I checked the possible effect of my
writing on the intended reader.

.806

4.10 I checked that I included all appropriate main ideas from all the
source texts while I was writing.

.789

4.7 I checked that the content was relevant while I was writing. .780
4.8 I checked that my text was well-organised while I was writing. .704
4.11 I checked that I included my own viewpoint on the topic while I was

writing.
.701

4.9 I checked that my text was coherent while I was writing. .686
4.14 I checked the possible effect of my writing on the intended reader. <.3 <.3

After the removal, the rotated two-factor solution was extracted again (see Table 38). Similar
to the real-life data, the high-level monitoring and revising phase elicited on the GEPT task
consisted of two distinctive processes: high-level editing after writing (F1) and high-level
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editing while writing (F2). However, Factor 2 elicited by the GEPT task did not include the
process of checking the possible effect on the intended reader (Item 4.14).

Table 38 Pattern and interfactor correlations matrix for the high-level monitoring and revising
phase (GEPT)

F1 F2
High-level

editing after
writing

(47.42%)

High-level editing
while writing

(19.46%)
5.7 After I had finished the first draft, I checked that

the content was relevant.
.914

5.10
After I had finished the first draft, I checked that I
included all appropriate main ideas from all the
source texts.

.879

5.8 After I had finished the first draft, I checked that
my text was well-organised.

.866

5.9 After I had finished the first draft, I checked that
my text was coherent.

.865

5.11
After I had finished the first draft, I checked that I
included my own viewpoint on the topic.

.832

5.14
After I had finished the first draft, I checked the
possible effect of my writing on the intended
reader.

.800

4.10 I checked that I included all appropriate main
ideas from all the source texts while I was writing.

.802

4.7 I checked that the content was relevant while I
was writing.

.783

4.11 I checked that I included my own viewpoint on
the topic while I was writing.

.707

4.8 I checked that my text was well-organised while I
was writing.

.692

4.9 I checked that my text was coherent while I was
writing.

.669

Interfactor correlations matrix
Factor 2 (High-level editing after writing) 1.000
Factor 1 (High-level editing while writing) .373 1.000
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5.2.2.3 Summary

Table 39 summarises the findings of the underlying structure of the cognitive processes
employed in the five writing phases elicited by the real-life tasks and the GEPT task (the
order of the factor follows the results of the explanatory factor analyses). As described in
detail above, 5 out of 48 items were dropped from the analysis. 2 individual items which
yielded complex loadings on the meaning and discourse construction construct were dropped
from the EFA analyses of the GEPT data. 2 items were dropped from the organisation
construct, and 1 item from the high-level monitoring and revising construct. Apart from that,
the GEPT task was largely able to elicit from the participants the same underlying cognitive
processes as the real-life tasks did. The number of factors involved in 4 out of 5 phases of
academic writing, which included conceptualisation, organising, low-level organising and
revising, and high-level monitoring and revising, elicited on the GEPT task and the real-
life tasks were identical. Seven factors within these phases, which included task
representation and macro-planning, revising macro plan, selecting relevant ideas, organising
ideas in relation to input texts, low-level editing after writing, low-level editing while writing
and high-level editing after writing, elicited by the GEPT task contained the same individual
questionnaire items as the corresponding factors identified by the real-life tasks.

Table 39 Comparisons of the underlying structure of the cognitive processes (real-life vs
GEPT)

Underlying cognitive processes elicited
on real-life tasks

Underlying cognitive processes elicited
on the GEPT task

Conceptualisation
F1: Task representation and macro-planning

(34%)
F1: Task representation and macro-planning

(33.98%)
F2: Revising macro plan (19.9%) F2: Revising macro plan (19.04%)

Meaning and discourse construction
F1: Connecting and generating (34.54%) F1: Selecting relevant ideas (33.38%)
F2: Selecting relevant ideas (13.88%) F2: Connecting and generating with careful

global reading (14.09%)
F3: Careful global reading (10.16%) -

Organisation
F1: Organising ideas in relation to input texts

(34.73%)
F1: Organising ideas in relation to input texts

(41.70%)

F2: Organising ideas in relation to own text
(16.60%)

F2: Organising ideas in relation to own text
(17.65%)

Low-level monitoring and revising
F1: Low-level editing after writing (47.70%) F1: Low-level editing after writing (47.70%)
F2: Low-level editing during writing (23.9%) F2: Low-level editing during writing

(19.31%)
High-level monitoring and revising

F1: High-level editing after writing (42.92%) F1: High-level editing after writing (47.42%)
F2: High-level editing during writing

(24.35%)
F2: High-level editing during writing

(19.46%)

The results of the explanatory factor analysis revealed that GEPT Advanced Writing Task 1
was able to elicit most of the academic writing processes in the same manner as the real-life
tasks. Nevertheless, some discrepancies were shown on the underlying structure of the
cognitive processes of the meaning and discourse construction phase between the GEPT and
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the real-life tasks. The process of connecting and generating was identified as the first factor
on the real-life tasks, selecting relevant ideas the second, and careful global reading the third.
The order of the factors indicates the percentage of the variance explained by each factor. In
other words, the process of connecting and generating accounted for the largest percentage
(i.e. 34.54%) of the variance of all cognitive processes within the meaning and discourse
construction phase elicited by the real-life tasks. In contrast, the GEPT task had the process
of selecting relevant ideas (search reading) as the first factor of the meaning and discourse
construction phase. This indicates that the process of selecting relevant ideas was most
important within the meaning and discourse construction phase elicited by the test tasks. In
addition, the process of careful global reading employed on the GEPT task did not yield a
stand-alone factor. The process of careful global reading clustered with the process of
connecting and generating as the second factor. Future studies should investigate these issues.
Although there were some discrepancies in the underlying structure of the meaning and
discourse construction phase activated by the real-life academic writing tasks and GEPT
Advanced Writing Task 1, the participants reported employing the process of expeditiously
selecting relevant ideas more than careful reading processes on the GEPT task as they did on
the real-life tasks.

In addition, the organising phase elicited by the real-life tasks involved two distinct cognitive
processes. The findings showed that the participants distinctively employed the processes to
organise their representation in relation to the input texts and those to their own text, with a
stronger attention on the latter, under real-life conditions. Generally speaking, GEPT
Advanced Writing Task 1 was able to elicit these two distinct organising processes from the
participants. However, the process of organising ideas in relation to own text elicited on the
GEPT task involved fewer process items than the corresponding factor identified by the real-
life data. It requires further evidence to discuss why the participants did not organise their
own text in the same way as they did in real-life conditions. For example, the process of
removing ideas (Item 3.3) did not load on any of the factors at the level of 0.3 or above. It
might be helpful to provide guidelines on task prompts to encourage test takers to devote
equal attention to both organising processes.

GEPT Advanced Writing Task 1 did well in eliciting the same underlying processes of the
low-level and high-level monitoring and revising phases. The GEPT task was able to elicit
the processes of while writing and after writing low-level editing and high-level editing from
test takers in the same manner as they were employed on the real-life tasks.

5.3 The cognitive processes elicited under the GEPT live test condition

Phase 2 was a replication study on the cognitive processes elicited by the GEPT task carried
out under the live test condition in Taiwan.

5.3.1 Comparisons of the cognitive processes elicited by the GEPT task: university

context in the UK vs. live test conditions in Taiwan

The processes elicited by the GEPT Advanced Writing Task 1 under live test conditions in
Taiwan were compared to the results obtained in the university context in the UK by Mann-
Whitney U tests (see Table 40).
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Table 40 Comparisons of the processes elicited by the GEPT task university research context
and the live test conditions

As presented in Table 38, there was no significant difference in the mean rank of the average
rating of all the eleven processes (4=definitely agree; 3=mostly agree; 2=mostly disagree;
1=definitely disagree). This indicates that the processes elicited by GEPT Advanced Writing
Task 1 generated under the two conditions, i.e. Phase 1 research condition in the UK and
Phase 2 live test condition in Taiwan, were comparable.

5.3.2 The underlying constructs elicited by GEPT Advanced Writing Task 1 under live

test conditions in Taiwan

Exploratory factor analysis was used to examine the underlying structure of the five
hypothesised writing phases elicited by GEPT Advanced Writing Task 1 under live test
conditions. The same procedures used in Phase 1 were followed. Kaier-Meyer-Olkin (KMO)
test and Bartlett's test of sphericity were performed for each of the five academic writing
cognitive constructs. The results showed that the data collected on the GEPT (live test) was
appropriate for factor analyses. The data was not normally distributed (K-S test: p<0.01),
therefore, the principal axis factor method with the promax rotation procedure was performed.
The factor solutions indicated by the eigenvalues and the scree plot were evaluated to
determine the ultimate number of underlying factors to be extracted. The data was analysed
by LTTC to ensure the independence of the analysis of the two GEPT data sets. The EFA
results on each hypothesised academic writing cognitive construct elicited by the real-life
tasks and GEPT Advanced Writing Task 1 are discussed one by one below in line with the
results of Phase 1.

GEPT
university context

in UK

GEPT
live test condition

in Taiwan

Mean
Rank

Sum of
Ranks

Mean
Rank

Sum of
Ranks

Mann-
Whitney U

Wilcoxon
W

Z Sig.

Task representation and
macro-planning

179.57 28731.50 173.94 33396.50 14868.500 33396.500 -.521 .602

Revising macro plan
176.42 28227.50 176.57 33900.50 15347.500 28227.500 -.013 .989

Careful global reading
178.01 28482.00 175.24 33646.00 15118.000 33646.000 -.262 .793

Selecting relevant ideas
177.40 28383.50 175.75 33744.50 15216.500 33744.500 -.156 .876

Connecting and generating
177.15 28344.50 175.96 33783.50 15255.500 33783.500 -.111 .912

Organising ideas in relation
to source texts

175.85 28136.00 177.04 33992.00 15256.000 28136.000 -.111 .912

Organising ideas in relation
to own text

178.63 28580.50 174.73 33547.50 15019.500 33547.500 -.363 .716

Low-level editing while
writing

180.23 28837.00 173.39 33291.00 14763.000 33291.000 -.637 .524

Low-level editing after
writing

178.42 28546.50 174.90 33581.50 15053.500 33581.500 -.326 .744

High-level editing while
writing

177.53 28404.00 175.65 33724.00 15196.000 33724.000 -.174 .862

High-level editing after
writing

178.09 28495.00 175.17 33633.00 15105.000 33633.000 -.270 .787
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The underlying structure of the conceptualisation phase (GEPT live test)
Conceptualisation is the first phase of the writing process where writers conceptualise the
writing task and set macro plans. The two-factor solution of the GEPT live test data presented
in Table 41 resembles the structure reported on the real-life and GEPT data in Phase 1.
However, Factor 1 (task representation and macro-planning) on the GEPT live test data
involves fewer processes. Item 4.4 and 2.6 loaded on Factor 2 (revising macro plan). This
indicates that under live test conditions, test takers engaged more in rereading the task prompt
when they revised their macro plan at later stage (Factor 2) than when they created their task
representation and macro plan at the beginning. In other words, the process of rereading the
task prompt associated more with the process of revising macro plan (Factor 2) than the
process of task representation and macro-planning (Factor 1).

Table 41 Pattern and interfactor correlations matrix for the conceptualisation phase (GEPT
live test)

F1
Task

representation and
macro-planning

(30.57%)

F2
Revising

macro plan
(20.93%)

1.3 I thought of how my text would suit the
expectations of the intended reader. .803

1.2 I thought about what I might need to write to
make my essay relevant and adequate to the
task.

.799

1.5 I thought about the purpose of the task. .667

1.4 I was able to understand the instructions for
this writing test very well. .666

4.6 I changed my writing plan I was writing. .758
2.13 I changed my writing plan while reading the

source texts .697

4.4 I re-read the task prompt while I was writing. .632

2.6 I read the task prompt again while I was
reading the source texts.

.597

Interfactor correlations

Factor 1 (Task representation and macro-planning) 1.000

Factor 2 (Revising macro plan) .165 1.000

The underlying structure of the meaning and discourse construction phase (GEPT live
test)
Meaning and discourse construction is a higher-level phase where writers contextualise
meaning and establish discourse representations from different sources. The three-factor
solution of the GEPT live test data presented in Table 42 resembles the structure more
similarly to the structure of real-life rather than GEPT data reported in Phase 1. The only
discrepancy between the GEPT live test data and the real-life data was that Item 2.9 loaded
on Factor 1 (Connecting and generating) rather than Factor 2 (Selecting relevant ideas). This
suggests that under the live test condition, test takers engaged in linking the important ideas
in the source texts to their prior knowledge while they were selecting relevant ideas from the
source texts.
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Table 42 Pattern and interfactor correlations matrix for the meaning and discourse
construction phase (GEPT live test)

F1
Connecting

and generating
(29.24%)

F2
Selecting
relevant

ideas
(13.91%)

F3
Careful
global
reading

(12.44%)
4.3 I made further connections across the

source texts while I was writing.
.859

4.2 I developed new ideas while I was
writing.

.792

2.12 I developed new ideas or a better
understanding of existing knowledge
while I was reading the source texts.

.586

2.7 I took notes on or underlined the
important ideas in the source texts. .814

2.4 I searched quickly for part(s) of the
texts which might answer the
question.

.650

2.5 I read some relevant part(s) of the
texts carefully.

.559

2.9 I linked the important ideas in the
source texts to what I know already. .472

2.1 I read through the whole of each
source text carefully.

.794

2.2 I read the whole of each source text
more than once.

.749

Interfactor correlations

Factor 1 (Connecting and generating) 1.000

Factor 2 (Selecting relevant ideas) .271 1.000

Factor 3 (Careful global reading) .326 .231 1.000

The underlying structure of the organising phase (GEPT live test)
The organising phase is an important phase where writers would organise ideas from
different sources to fulfil the writing goal. The two-factor solution of the GEPT live test data
presented in Table 43 again resembles more closely the structure of real-life rather than
GEPT data reported in Phase 1. The only discrepancy between the GEPT live test data and
the real-life data here was that Item 3.3 loaded on Factor 1 (Organising ideas in relation to
input texts) rather than Factor 2 (Organising ideas in relation to own text). This indicates that
under the GEPT live test condition, test takers tended to 'remove ideas' while they were
organising ideas in relation to the input texts whereas under real-life academic context,
students tended to do so while they were organising ideas in relation to their own text.
Nevertheless, it is encouraging to find that test takers engaged in this process under the live
test condition whereas the same process did not load on any factor on the GEPT data under
the research condition.
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Table 43 Pattern and interfactor correlations matrix for the organising construct (GEPT live
test)

F1
Organising ideas

in relation to input
texts

(38.82%)

F2
Organising

ideas in
relation to
own text
(13.61%)

2.11 I worked out how the main ideas across the
source texts relate to each other. .833

2.8 I prioritised important ideas in the source
texts in my mind. .729

2.10 I worked out how the main ideas in each
source text relate to each other. .726

2.3 I used my knowledge of how texts like these
are organised to find parts to focus on. .585

3.3 I removed some ideas I planned to write. .327

4.1 While I was writing, I sometimes paused to
organize my ideas.

.849

3.1 I organised the ideas for my text before
starting to write.

.772

3.2 I recombined or reordered the ideas to fit the
structure of my essay.

.757

Interfactor correlations

Factor 1 (Organising ideas in relation to input texts) 1.000

Factor 2 (Organizing ideas in relation to own text) .461 1 .000

The underlying structure of the low-level monitoring and revising phase (GEPT live test)
Low-level monitoring and revising is a phase where the writer monitors the quality of their
own text (mainly in terms of grammatically accuracy) and revises the unsatisfactory parts of
the text (Field, 2004). The two-factor solution of the GEPT live test data presented in Table
44 largely resembled the structure elicited by the real-life and GEPT data reported (they were
the same) in Phase 1. However, Item 4.13 did not load on either F2 (low-level editing while
writing) as it did on the real-life data and GEPT data in Phase 1. Item 4.13 concerns about the
use of own words. The result indicates that under the live test condition, test takers did not
engage in this process (i.e. checking the use of own words) together with the other three low-
level editing processes while they were writing the task.
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Table 44 Pattern and interfactor correlations matrix for the low-level monitoring and revising
phase (After the removal of Item 4.13) (GEPT live test)

F1
Low-level editing

after writing
(61.26%)

F2
Low-level

editing while
writing

(14.43%)
5.13 After I had finished the first draft, I checked

that I had put the ideas of the source texts
into my own words.

.951

5.12 After I had finished the first draft, I checked
that the quotations were properly made.

.848

5.16 After I had finished the first draft, I checked
the spelling, usage and range of vocabulary. .840

5.15 After I had finished the first draft, I checked
the grammatical accuracy and range of the
sentence structures.

.821

4.15 I checked the grammatical accuracy and
range of the sentence structures while I was
writing.

.975

4.16 I checked the spelling, usage and range of
vocabulary while I was writing. .886

4.12 I checked that the quotations were properly
made while I was writing.

.596

Interfactor correlations

Factor 1 (Low-level editing after writing) 1.000

Factor 2 (Low-level editing while writing) .581 1.000

The underlying structure of the high-level monitoring and revising phase (GEPT live
test)
The two-factor structure of the high-level monitoring and revising phase of the GEPT live
test data presented in Table 45 is exactly the same as the structure elicited by the real-life data
reported in Phase 1.
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Table 45 Pattern and interfactor correlations matrix for the high-level monitoring and revising
phase (GEPT live test)

F1
High-level

editing after
writing

(51.36%)

F2
High-level

editing while
writing

(13.32%)
5.11 After I had finished the first draft, I checked

that I included my own viewpoint on the
topic.

.963

5.10 After I had finished the first draft, I checked
that I included all appropriate main ideas from
all the source texts.

.914

5.9 After I had finished the first draft, I checked
that my text was coherent.

.879

5.7 After I had finished the first draft, I checked
that the content was relevant.

.841

5.8 After I had finished the first draft, I checked
that my text was well-organised.

.803

5.14 After I had finished the first draft, I checked
the possible effect of my writing on the
intended reader.

.658

4.10 I checked that I included all appropriate main
ideas from all the source texts while I was
writing.

.863

4.9 I checked that my text was coherent while I
was writing.

.755

4.8 I checked that my text was well-organised
while I was writing.

.748

4.7 I checked that the content was relevant while I
was writing.

.712

4.11 I checked that I included my own viewpoint
on the topic while I was writing. .661

4.14 I checked the possible effect of my writing on
the intended reader while I was writing. .658

Interfactor correlations

Factor 1 (High-level editing after writing) 1.000

Factor 2 (High-level editing while writing) .562 1.000
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5.3.3 Summary

Table 46 summarises the findings of the underlying structure of the cognitive processes
employed at the five writing phases elicited by the GEPT live test (the order of the factor
follows the results of the explanatory factor analyses).

Table 46 Comparisons of the underlying structure of the cognitive processes (real-life vs
GEPT live test)

Underlying cognitive processes elicited
on real-life tasks

Underlying cognitive processes elicited
on the GEPT task (live test condition)

Conceptualisation
F1: Task representation and macro-planning

(34%)
F1: Task representation and macro-planning

(30.57%)
F2: Revising macro plan (19.9%) F2: Revising macro plan (20.93%)

Meaning and discourse construction
F1: Connecting and generating (34.54%) F1: Connecting and generating (29.24%)
F2: Selecting relevant ideas (13.88%) F2: Selecting relevant ideas (13.91%)
F3: Careful global reading (10.16%) F3: Careful global reading (12.44%)

Organising
F1: Organising ideas in relation to input texts

(34.73%)
F1: Organising ideas in relation to input texts

(38.82%)

F2: Organising ideas in relation to own text
(16.60%)

F2: Organising ideas in relation to own text
(13.61%)

Low-level monitoring and revising
F1: Low-level editing after writing (47.70%) F1: Low-level editing after writing (61.26%)
F2: Low-level editing during writing (23.9%) F2: Low-level editing during writing

(14.43%)
High-level monitoring and revision

F1: High-level editing after writing (42.92%) F1: High-level editing after writing (51.36%)
F2: High-level editing during writing

(24.35%)
F2: High-level editing during writing

(13.32%)

As presented above, the results elicited by the GEPT live test data resembled very closely the
results elicited by the real-life data in terms of the number of factors involved in each
academic writing phase. However, 4 individual out of 48 items (i.e. Item 2.6, 4.4 of the
conceptualisation phase, Item 2.9 of the meaning and discourse construction phase, and Item
3.3 of the organising phase) did not load on the same factor as they did on the real-life data.
Only one item (i.e. Item 4.13 of the low-level monitoring and revising phase) was dropped
from the analysis because it did not load on any factor at a level of 0.3 or above. It seems that
the results elicited by the GEPT live test data resembled the results of the underlying
structure of the real-life academic writing constructs even more closely than those elicited by
the GEPT data collected under the research context in Phase 1 (e.g. a few more items were
dropped in the analysis of the GEPT data in Phase 1).

The results reported here have provided strong evidence for the cognitive validity of the
GEPT Advanced Writing Task 1 because the data was collected under live test condition,
which is not always achievable in research. The findings are, to some extent, surprising given
that Phase 1 was a repeated-measure design (i.e. the same participants to do both the GEPT
and the real-life tasks). One possible explanation is that both the academic writing tasks
under the real-life condition and the GEPT task under the live test condition were high-stakes
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to the participants (either affecting their final GPA or their results of the GEPT) whereas the
GEPT task did not affect the Phase 1 participants' course results in any way. This might be a
reason why the processes elicited by the GEPT task under the live test condition resembled
even more closely the processes that students would employ in a real life context than the
same GEPT task carried out under a research condition.

6. Conclusion

6.1 Summary of the main findings

Overall task setting of the GEPT task
Based on the analysis of the expert panel judgement, it was found that the overall task setting
of the GEPT test task resembled that of the real-life tasks that students would normally
encounter in a UK academic context in a number of important ways. The GEPT task required
an output of an essay, which was one of the most common genres required in the real-life
academic context identified in this study. Language functions expected on the tasks were
similar. Language functions, such as cite sources, describe, reason, evaluate, express
personal views, and synthesis, were considered important for both real-life tasks. These core
language functions were also expected in the GEPT task, with functions such as express
personal views, summarise, cite sources, reason and evaluate regarded as most important on
the GEPT task by the judges. Regarding the cognitive demands imposed on the writer, both
real-life tasks were knowledge-transforming tasks which required the highest level of
processes, such as planning rhetorical goals, integrating ideas from different sources and
transforming ideas. The GEPT task was also mapped towards the higher end of the cognitive
demands. It required the test takers to purposely select, organise and summarise relevant
ideas from the multiple input sources and connect these ideas to their own text, as well as
expressing personal viewpoints on the issues. In addition, the judges considered the clarity of
writer-reader relationship expected on the GEPT and the real-life tasks was similar.
Nevertheless, while the judges considered the provision of criteria on the GEPT was clearer,
the criteria presented on the real-life tasks were more comprehensive. In terms of topic
domains, the academic and professional domains were dominant on the real-life tasks
whereas the GEPT task was considered to be in the social and, to a lesser extent, academic
domains.

Features and difficulty level of the GEPT input texts
Based on the analysis of the expert panel judgement, the features of the GEPT input texts
were comparable to those of the real-life input texts. Both real-life tasks required students to
write based on multiple external reading resources. The GEPT task resembled the
performance condition by requiring the test takers to write upon two passages. While the
GEPT task studied in this study did not involve any non-verbal inputs, GEPT Advanced
Writing Task 2 requires test takers to write upon a diagram or table. While the features of the
GEPT input texts were largely comparable to the real-life input texts, the former included a
narrower range on some parameters, such as discourse mode and genre. The discourse mode
of the real-life input texts was dominantly expository and argumentative. The GEPT task
required test takers to process solely argumentative texts. The real-life input texts contained a
variety of genres, such as news articles, magazine articles, journal articles and book chapters
whereas the GEPT task input texts were dominantly essays.

The difficulty level of the GEPT input texts were analysed in terms of concreteness of the
ideas, explicitness of the textual organisation, degree of cultural specificity, lexical
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complexity, syntactic complexity and degree of cohesion. The difficulty level between the
GEPT input texts and the real-life input texts was comparable in terms of most lexical,
syntactic and cohesion automated textual analysis indices investigated in the study. However,
the GEPT input texts might be slightly easier than the real-life input texts because ideas on
the GEPT input texts were considered as more concrete by the judges. The GEPT input texts
were also more explicitly organised than the real-life input texts. It is worth noting that the
GEPT input texts contained much denser low-frequency words, mostly proper nouns, than the
real-life input texts. The GEPT input texts also required test takers to have more cultural
specific knowledge than the real-life input texts did.

Cognitive processes elicited by the GEPT task
The results obtained from the two real-life academic writing tasks provided empirical
evidence of the target cognitive processes, which we would expect to be measured in an
academic writing test. The results generated from the GEPT test (Phase 1: research condition
in the UK and Phase 2: live test condition in Taiwan) showed the extent to which GEPT
Advanced Writing Task 1 activated these cognitive processes in the same manner as they
were activated by the real-life academic writing tasks. The findings show that the
hypothesised academic writing cognitive processes derived from the literature were largely
supported by the statistical analyses of the real-life data, and that the GEPT task
demonstrated good cognitive validity with respect to these processes.

Based upon the literature review, writers are likely to go through several cognitive phases
when they write from external sources, though the phases can be overlapping or looping back.
This study considered the following five phases to be most relevant to the discussion of
integrated reading-into-writing tests for academic purposes: (1) conceptualisation, (2)
meaning and discourse construction, (3) organising, (4) low-level monitoring and revising
and (5) high-level monitoring and revising (Field, 2004, 2008, 2011, 2013; Kellogg, 1994;
Shaw & Weir, 2007). Considering the constraints of the questionnaire, this study focused
broadly on the phases which are more metacognitive (i.e. easier to be self-reported) and did
not investigate phases such as execution and micro-planning. Exploratory factor analyses on
these five hypothesised academic writing constructs on the real-life data showed that each
construct involved two to three distinctive cognitive processes. In total, eleven cognitive
validity parameters were identified: (1) task representation and macro-planning; (2) revising
macro plan; (3) connecting and generating, (4) selecting relevant ideas and (5) global careful
reading; (6) organising ideas in relation to the input texts; (7) organising ideas in relation to
the writer's own text; (8) while writing low-level editing; (9) after writing low-level editing;
(10) while writing high-level editing, and (11) after writing high-level editing.

Any writing test tasks which are cognitively valid should elicit from test takers the cognitive
processes they would normally employ in non-test conditions. Having identified the target
cognitive processes, the study investigated whether the high-achieving and low-achieving
participants employed these processes differently on the real-life academic writing tasks. This
analysis was to find out if these cognitive parameters could potentially distinguish the
performances of stronger writers from those of weaker writers. Shaw & Weir (2007) argued
that when identifying the cognitive parameters to be examined in a test, it is important to
demonstrate 'how writers at different levels would employ these cognitive processes with
'educationally significant differences' (p.142). The results showed that the high achieving
participants reported employing eight of the eleven cognitive processes (i.e. task
representation and macro-planning, careful global reading, selecting relevant ideas,
connecting and generating, organising ideas in relation to source texts, organising in
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relation to new text, while writing low-level editing and while writing high-level editing)
more than the low achieving group. Apart from task representation and macro-planning and
careful global reading, all differences were statistically significant. Three process parameters
including revising macro plan, after writing low-level editing and after writing high-level
editing did not distinguish the high-achieving and low-achieving groups. The results further
support the case for considering these eleven cognitive processes involved within the five
academic writing phases as the target cognitive process parameters for a valid academic
writing test.

The participants as a whole group reported employing all the eleven cognitive processes more
on a scale from 1 (definitely disagree) to 4 (definitely agree) on the real-life tasks than on the
GEPT task. The differences reported in six processes were significant (p<0.05). The high-
achieving and low-achieving participants in this study employed most of these cognitive
processes similarly between the test and the real-life conditions whereas the medium group
tended to employ some processes, such as task representation and macro-planning, revising
macro plan, low-level editing and high-level editing processes, significantly more in the real-
life than the test conditions. When compared to the high-achieving group, the middle-
achieving group might not have been able to employ all processes with full automaticity as
they were at the transitional stage of developing their academic writing ability. Due to limited
cognitive capacity, they may have needed more time to complete the processes. While the
medium group showed some differences, it is encouraging that all three groups of participants
employed the careful global reading, selecting relevant ideas, connecting and generating,
and organising processes to a similar extent on the GEPT and real-life tasks.

Exploratory factor analyses on the GEPT data (Phase 1 and Phase 2) show that although a
few individual items yielded complex loadings, the GEPT task was largely able to elicit from
the participants the same underlying cognitive processes as the real-life tasks did. For the
Phase 1 GEPT data, the underlying structures of four out of the five academic writing phases,
elicited on the GEPT and the real-life tasks, were identical in terms of the number of factors
extracted. For the Phase 2 GEPT live test data, the underlying structures of all five phases
were identical in terms of the number of factors extracted. The eleven individual factors
yielded by the GEPT live test data resembled closely those factors yielded by the real-life
data. Only two items from the conceptualisation phase, one from the meaning and discourse
construction phase, and one from the organising phase did not load on the same factor as they
did on the real-life data. One item of the low-level monitoring and revising phase was
dropped from the analysis because it did not load on any factor at a level of 0.3 or above. It
was encouraging to learn that, based on self-report data, the cognitive processes that students
would normally employ on real-life academic writing tasks were elicited by the GEPT task.
The results that some individual processes did not load on the corresponding factors indicate
that the test conditions have elicited a slightly different pattern of interaction among the
individual sub-processes. It is clear that the research tool, i.e. questionnaire, used in this
research cannot establish the exact nature of such interaction. Future studies should employ
other tools such as think-aloud protocols and keystroke logging, to reveal how these
processes and sub-processes are employed in finer detail.

In short, the results of this study provided strong evidence of GEPT Advanced Task 1,
eliciting important real-life processes such as task representation, selecting relevant ideas,
careful global reading, and organising ideas in relation to source texts thereby supporting
claims for its cognitive validity. Such real life processes might be largely absent from a
writing only test.
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6.2 Limitations of the study

Participants of the investigation of cognitive validity
A total of 160 participants participated in Phase 1 of the study. Their IELTS reading and
writing bands ranged from 5.0 to 7.5. While the proficiency level of the participants was
considered appropriate for the context of this study, future studies are advised to include
more participants at higher proficiency levels. In addition, test takers' background was
homogenous in the sense that all test takers were from the Business School in the UK
academic context. A comparatively homogenous profile of background knowledge was
suitable for the cognitive investigation in this study. Nevertheless, future studies are advised
to investigate the cognitive processes and test results of participants from a variety of
disciplinary backgrounds.

Real-life academic tasks and test tasks
Due to the limited scope of the study, the sample size of tasks investigated was small. Two
real-life academic writing tasks were selected based on a range of carefully chosen criteria
(see Section 4.1). For the investigation of the overall task setting, one version of the GEPT
and real-life tasks was analysed. For the input text features, the ten most cited input texts of
each real-life academic writing task and twenty input texts from ten testlets of the GEPT task
were analysed. Although a larger sample size would have been desirable, the real-life tasks
and the corresponding input texts in this study were carefully sampled to ensure the
generalizability of the findings.

Writing process questionnaire
Think-aloud protocol has been regarded as the most persuasive way of demonstrating the
processes employed (for example see Hayes & Flower, 1983; Spivey, 1997; Plakans, 2010).
However, as think-aloud is a very time-consuming method, it is usually used in studies with a
small number of participants. Such a method was, therefore, not suitable for the context of
this study which involved a large number of L2 participants in both real-life academic and
test conditions. This study investigated the writing processes that participants employed on
the real-life academic writing tasks and the GEPT tasks by a Writing Process Questionnaire
(adapted from Chan, 2013). Following the recommendations of Purpura (1998) on the use of
cognitive process questionnaires, the construct of the questionnaire was carefully developed
based upon human information processing theory. In addition, the psychometric
characteristics of the questionnaire and the underlying construct validity of the questionnaire
were verified by a series of statistical analyses (for details of the development of the
questionnaire, see Chan 2013, Chapter 3). The questionnaire in this study was constructed
while paying particular attention to all the processes which seemed to be most relevant to our
discussion of the cognitive validity of writing tests for academic purposes. The questionnaire,
however well developed, can only seek evidence of the participants' perceptions of what they
did. One should not rely upon these perceptions as evidence of actual performance. Future
studies should attempt to triangulate the questionnaire data by other instruments, such as
think-aloud protocol, post-test interview and/or keystroke logging.

6.3 Implications of the findings

A more complete construct definition of GEPT Advanced Writing Task 1
This study was a follow-up study of Weir et al (2013) which demonstrated the a posteriori
criterion-related validity of the GEPT Advanced Reading and Writing. Their findings showed
moderate to strong positive correlations between the GEPT Advanced Reading and Writing
Test and IELTS. In addition, the GEPT Advanced Reading and Writing Test scores
accounted for 27.89% variance of real-life academic performance at a correlation of 0.529
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(p<0.01). This study investigated the a priori context validity and cognitive validity of GEPT
Advanced Writing Task 1. The a priori context and cognitive validity are arguably the most
important components of a test to establish during the test development and validation phases.
Khalifa & Weir (2009: 81) argued that 'the contextual parameters operationalised in a test
should mirror the criterial features of the target situation activity as far as possible'. In
addition, any valid tests have to demonstrate the extent to which they elicit test takers'
cognitive processes that correspond to the processes that are elicited by real-life tasks in the
target language context (Glaser, 1991; Shaw & Weir, 2007). A major threat to the cognitive
validity is that the tasks might tap into a skill which is solely used under test conditions and
demonstrate little relation to the real-life processes (Field, 2013; Shaw & Weir, 2007, Chapter
Three; Weir et al, 2013, Chapter Three).

As summarised above, GEPT Advanced Writing Task 1, as a type of integrated reading-into-
writing test, demonstrates both context and cognitive validity. The results of this study have
an important implication for university admissions officers and other stakeholders that GEPT
Advanced is a valid option of writing tests for academic purposes and they could be more
certain of their students' ability to cope with academic writing. In addition, integrated
reading-into-writing tasks as against independent reading tasks and independent writing tasks
should play a more important role in academic language assessments than they do at the time
being.

Implications for test writers to develop more valid reading-into-writing test tasks for
academic purposes
Through a carefully demonstrated link between the test and the real-life conditions, the
results of this study strongly suggested that GEPT Advanced Writing Task 1 is a valid tool to
assess academic writing ability in terms of both context validity and cognitive validity. To
assist test writers to develop more valid reading-into-writing test tasks for academic purposes,
recommendations for overall test setting and input text manipulation are provided below.

Overall task setting

(1) Incorporating other common academic writing genres, such as report. Essay is only one
of the common genres that students are most frequently expected to produce in the real-
life academic context. The task survey in this study showed that report is another most
frequently assigned genre.

(2) Revisiting topics in the social domain. Based on the judges' response, topic domains
identified in the real-life tasks were academic and professional. However, judges
considered that GEPT task sampled in this study was in the social, and to a lesser extent,
academic. This is, however, not a straightforward issue. Item writers would have to
consider the facts that 1) topics in the social domain are not entirely appropriate for the
context of GEPT Advanced, which is used mainly for academic purposes, but at the same
time 2) topics used should not include topics which involve content at a high level of
specific (academic) knowledge.

(3) Incorporating a wider range of language functions GEPT Advanced Task 1 sampled in
this study required fewer language functions than the real-life tasks did. It is important to
cover these language functions which have been identified in real-life academic writing in
the test specification, even though not all functions need to be tested in every single testlet.
(As mentioned earlier, some language functions, such as describe and synthesise, are
targeted by Task 2 of the GEPT Advanced Writing Test).



77

Input text manipulation

Apart from overall task setting, test writers need to be aware of the possible effects of their
manipulating input texts for test purposes.

(4) Incorporating more input genres and a combination of argumentative texts and
expository texts. Real-life tasks incorporated a range of input genres and a combination of
argumentative texts and expository texts. However, due to the need of standardisation, the
range of the input genres and types of texts of test tasks are often limited. All the GEPT
input texts from ten testlets sampled in this study were regarded as belonging to a
simplified version of the argumentative essay genre. It is important for test developers to
monitor if a sufficient range of the input genres and text types, as stated in the test
specifications, is represented across the testlets. In addition to this reading-into-writing
task, GEPT Advanced Test contains a separate reading paper. A broader range of input
genres including expository have been adopted in the reading paper (for details see Wu,
2013).

(5) Reducing the lexical complexity. The lexical complexity of the GEPT input texts was
seemingly more demanding than the real-life input texts. This is likely to be the results of
input text manipulation of incorporating sufficient 'idea units' into the input texts with a
usually tight word limit. The GEPT input texts had a greater density of low frequency
words, mostly proper nouns, than the real-life input texts. While standardising the text
length of the input texts, test developers have to monitor if lexical complexity of the input
texts is increased unnecessarily due to the process of text manipulation.

(6) Maintaining a lower syntactic complexity. Generally speaking, the results suggested that
it was less demanding to build the textual representation of the GEPT input texts than
real-life-input texts because the test task input texts were more explicitly organised than
the real-life input texts. It might be helpful to organise the GEPT input texts less
explicitly. Nevertheless, it is advisable to maintain a similar level of syntactic complexity
and degree of coherence as reported in this study, so that test takers would be able to
perform the processes under the test conditions with greater time restrictions than the
real-life conditions.

In short, this study demonstrates that GEPT Advanced Task 1 is a suitable instrument for
measuring the writing ability of university students in terms of both context and cognitive
validity but as always iterative improvement is possible and desirable.
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Appendix

Appendix 1: Glossary of the Contextual Parameter Proforma
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Appendix 2: Feedback Evaluation Questionnaire
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Feedback from judges

Mean Standard Deviation

Part 1 (No. of judges: 16)

Purpose 3.81 0.40

Topic domain 2.75 0.68

Genre 3.86 0.34

Cognitive demands 3.19 0.54

Language functions 3.25 0.68

Clarity of intended reader 3.44 0.51

Clarity of knowledge of criteria 3.68 0.79

Part 2 (No. of judges: 2)

Input format 4.00 0.00

Verbal input genre 4.00 0.00

Non-verbal input 4.00 0.00

Discourse mode 3.50 0.71

Concreteness of ideas 3.50 0.71

Explicitness of textual organisation 3.00 0.00

Cultural specificity 3.50 0.71
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Appendix 3: Writing Process Questionnaire
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Appendix 4: Comparison of the processes elicited by the two real-life tasks
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Appendix 5: Rejected factor solutions (real-life)
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Appendix 6: Rejected factor solutions (GEPT)
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