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ABSTRACT

The TBEM-8 (Test for Business English Majors, band 8) is a newly-developed, nationwide test
of business English proficiency administered to business English undergraduates in China at
the end of their final year. One notable feature of the test is that it includes a reading-to-write
task in which test-takers read texts in English and Chinese and then use this information to
write an essay on a business-related topic. Although the test has been operational for several
years, there is currently little validity evidence to support claims about the cognitive processing
which takes place during this reading-to-write task. This presents a threat to the quality of
inferences drawn from test scores.

The present research examined test-takers’ cognitive processes while completing the
TBEM-8 reading-to-write task, aiming to gain further insights into cognitive processing on this
integrated task type. Two separate studies were conducted. In Study I, 16 participants
completed this task while their eye movements were tracked by a Tobii TX300 eye-tracker.
These eye traces then formed the stimuli for a stimulated recall session to elicit cognitive
processes; in Study II, another 172 participants responded to a reading-to-write process
questionnaire after completing the task. This questionnaire was developed by Chan (2013) and
adapted for the TBEM-8 reading-to-write task. A pilot study was also conducted to finalise the
main study questionnaire, in which 40 items were grouped to reflect the cognitive processes
that writers are hypothesised to undergo.

The results showed that test-takers engaged in a wide range of cognitive processes
specified in Shaw and Weir’s (2007) model of writing and Spivey’s (1990, 1997, 2001)
discourse synthesis model during task completion, thus justifying the current use of it in the
TBEM-S8 test. Text interpretation and selecting were the two most frequently reported processes
according to participants’ stimulated recalls, and macro-planning and translating were the two
least reported processes. A high level of agreement was found in participants’ responses to the
reading-to-write process questionnaire, with more than 70 percent of participants choosing
either “agree” or “strongly agree” in 28 items, and only four items achieving an agreement rate
below 60 percent.

The correlation analysis between the use of cognitive processes/eye-tracking measures
1]



and test-takers’ performance on the TBEM-8 reading-to-write task yielded no statistically
significant results (at the 0.05 or 0.01 levels), except for a moderate positive correlation (p=.499,
p=.049) between the participants’ max visit duration on Source 5 (key concepts and expressions)
and their reading-to-write performance, and one (p=.432, p=.098) between the counts of text
interpretation-2 process (reading source materials) and the task performance if the p-value was
setto 0.1.

This study demonstrated the usefulness of combining eye-tracking, stimulated recall and
questionnaire methods for generating insights into the complexity of cognitive processing on
an integrated reading-to-write task. Findings from the analysis of all sources of data were
triangulated and discussed, providing a solid basis for the conclusions drawn about test-takers’
cognitive processing during task completion. Also, a model of reading-to-write process was
proposed to illustrate how different categories of cognitive processes examined in this study

interact with each other for successful task completion.



ACKNOWLEDGEMENTS

At this moment when I finish writing the thesis, I would like to thank all those who have helped
me in numerous ways throughout this journey of obtaining my PhD.

First of all, I would like to express my deep gratitude to my supervisor, Dr. Luke Harding,
for his patient guidance, valuable suggestions, enthusiastic encouragement, and willingness to
give his time so generously through all the time of researching and writing up this thesis. It was
a real privilege and honour for me to share of his immense knowledge in language testing and
of his extraordinary human qualities.

I am also extremely indebted to Dr. Tineke Brunfaut, for her insightful comments on the
confirmation panel document, useful critiques of this research work, and for providing me with
precious opportunity to work as research assistants in her projects, during which I learned basic
skills to conduct eye-tracking and stimulated recall studies. I would also like to thank Dr.
Baoquan Liu, my Master’s supervisor, and Dr. Ying Xu, who provided me tremendous help in
data collection and analysis, massive inspirations and support during this study.

Special thanks should also be given to Wood Marjorie, the former postgraduate
programme coordinator, who always helped me with programme information, documents and
various personal issues, and Dr. Bimali Indrarathne, Dr. Marije Michel (my post-confirmation
panellist), for their support and encouragement during my study. My sincere gratitude also goes
to Dr. Anuchit Toomaneejinda, who helped me with the formatting of the final draft and has
been a wonderful companion throughout the PhD journey.

Last, but not least, I would like to thank my family, in particular my parents, Jinping Wang
and Meijing Chen, and my girlfriend, Liujing Tang, for their unconditional support,

encouragement and love, without which I would not have come this far.



TABLE OF CONTENTS

CHAPTER 1 INTRODUCTION.......ccocoiiiiiiiiiiiiie e 1
1.1 Background of the Study .......ccccviiiiiiiiiiii e 1
1.2 The TBEM-8 reading-to-write task..........c.cccvvviiiiiiniiiiiiiciiccec e 3
1.3 The CUITENT STUAY ....veiiviieiiieiierieeie e 4
1.4 Overview Of the theSiS.......coiiviiiiiiiiiic s 5

CHAPTER 2 LITERATURE REVIEW ..., 8
2.1 INEEOAUCTION 1.ttt ettt b et e et e st e e e e enes 8
2.2 Cognitive processes involved in integrating reading with writing....................... 8

2.2.1 Models Of WITtING PIOCESS ....vvevverrreririieiieeitesieesie et 9
2.2.2 Interaction of reading and WITtNG ..........ccevveiiriienieiise e 28
2.3 Research on integrated Writing tasks...........cocverieriniiinieiine e 32
2.3.1 ComPAriSON STUAIES. ... .eeviiureirieiiriiesieeie e 33
2.3.2 DiISCOUISE fRALUIES. ......veeuviiieiiiieiisiiesie ettt 35
2.3.3 PrOCESS STUAIES ...ttt 37
2.3.4 SOUICE USE...reeureeirienreessreereesseeeseesse e e e sme e e neesme e s e e sse e e e e smeeaneesneeeneenneeenns 39
2.3.5 Methods of previous process StUAIES .......eeeivveeriirieriieeiiie e 41
2.4 Cognitive validity considerations for reading-to-write tasks ...........cccceeriinenne. 43
2.4.1 Validation in 1anguage teStING........c.covverrieiieiieeee e 43
2.4.2 Cognitive processes to be investigated in this study .........ccccoeviiiiicninnn. o1
2.5 ReSEArCh QUESTIONS .....vveiuieiiiiiesiec e 61
2.0 SUMIMATY ...oeiiiiiiiieiee e e e s e e e e re e an e e sre e e e sneeenee e 62

CHAPTER 3 METHODOLOGY ......ccoooiiiiiiiiiiiit e 64
3.1 INtrOAUCHION Lttt 64
3.2 Methodological grounding ..........cccocoveiriiiiiiiiic e 64

3.2.1 Combining eye-tracking and stimulated recall..............ccccooviiiiiiiiiinninnns 65
3.2.2 Reading-to-write process qUEStIONNAITE ........c.ervvervierireeiierereese e 68
3.3 Study I: eye-tracking and stimulated recall — methods .............c.ccccviriiiinennnn, 71
3.3.1 PartiCIPANS ...c.vveviieiiiiiiiieie e 71
3.3.2 Equipment and inStrumMent...........ccoivveviiiiiiniiiie e 73



3.3.3 Procedures fOr data COLIECTION ......ieeeieeieeeeee et e e e e e e e e e e eeeeeenans 80

3.3.4 Data analySES .....c.eiveriieiiiiiiieie e 83
3.4 Study II: Reading-to-write process questionnaire — Methods.............ccccvviennns 93
341 PAlOt SEUAY ... 93
3.4.2 PartiCIPANLS ...evveveieiiiiiesiieee sttt 106
3.4.3 Data collection ProCedUIES ...........cuueiiiiiiiieiieie e 107
344 ANALYSES ...oiiieiiiieiic s 108
3.5 SUMMATY ..ot 109
CHAPTER 4 RESULTS I: EYE-TRACKING (STUDY D) ....oooovvviiiiiiiiice 110
4.1 INEEOAUCTION 1.ttt ettt et et e et e b snbeennee s 110
4.2 Relationships between test-takers’ performance on TBEM-8 reading-to-write task
ANA TELTS TSt ..uviiiitieiiii ittt sttt sttt sbe e nree s 110
4.3 Heat mMap OULPUL ......oeiriiiiiiiieiee e 113
4.4 Eye-tracking MELIICS ....ccvevveirieiiiieiiieii s 116
4.4.1 Time to first fIXatION ...ccueiiuieiiieiie e 116
4.4.2 Total VISTt AUIALION .....eeiveiiiieiieeitiesie ettt sree s 120
4.4.3 VISTE COUNL....viiiiiiiiietie sttt sttt sttt e et te e sbeeenbeenree s 133
4.4.4 VISTE AUTALION ..eeiiiiiiiiiiie ettt 145
4.5 Relationships between eye-tracking measures and test-takers’ performance on
TBEM-8 reading-to-write task ..........cccoviiiiiiiiiiiic e 148
4.0 SUMIMATY ....eouviiiiieieeee et e r e s e e e e nre e e n e e sneeaneennneas 153
CHAPTER 5 RESULTS II: STIMULATED RECALL (STUDY I)..........c....... 154
5.1 INtrOAUCHION ..t 154
5.2 Cognitive processes employed during task completion ...........cocceevivierinenne. 154
5.2.1 TexXt INTETPIEIATION ... .ciuveeiee e 160
5.2.2 Task repreSentation ..........cccocveereiirieneiiie e 167
5.2.3 MACTO-PIANNING ...eevviiiiieiieiriesiee e 171
5.2.4 OTZANISING ..veiveiiiiiiiie it 173
5.2.5 Connecting and eNETatiNg ..........ccvcveiirieiriieiiniriiie et 176
5.2.6 SEIECHINE ..ot 179
5.2.7 Micro-planning and translating ...........ccccvveeiiniiiiiiieiiicee 182
5.2.8 Monitoring and TeVISING .......c.cciveiviiieiisieiiieiieie e 186



5.2.9 AAAItIONAL COUES vvvrniiiiiiieeeeee ettt ettt e e ettt ee e e e e e et eeeeraeeeeeeeenennnns 191

5.3 Relationships between the use of cognitive processes and test-takers’

performance on the TBEM-8 reading-to-write task..........cccovviiiiiininiciiicns 191
54 SUMMATY ..ooiviiiiiciii e 195
CHAPTER 6 RESULTS III: QUESTIONNAIRE (STUDY ID)........ccocvvveinnnnn. 196
6.1 INEFOTUCTION ...t 196
6.2 Internal consistency of each category of cognitive process (main study
QUESTIONNAITE) ..tttk nb bbbt nnes 196
6.3 Results of descriptive and inferential StatiStiCS ............ccovevevviieniiniiiie e 199
6.3.1 Task representation and macro-planning.........c.cccceverenenenenenienieieeenns 199
6.3.2 TeXt INTErPretation .........cocoviiiiieieiee e 201
6.3.3 SEIECHING ... e 203
6.3.4 Connecting and geNerating ..........cccoerueruerererenieieeee e 205
6.3.5 OFQANISING ....vvivieiieieieite ittt bbb 207
6.3.6 LOW-1EVEl €dITING.....ccveiviiiiiiiieieee e 209
6.3.7 High-level editing ..o 210
6.3.8 Results of Mann-Whitney U teStS..........ccoeiiririniinieee e 212

6.4 SUMIMAIY ...ttt ettt b e nb e 217
CHAPTER 7 DISCUSSION ... e e srae e 219
T L INEFOTUCTION ..ottt 219
7.2 Cognitive processes involved in completing the TBEM-8 reading-to-write task
(RQL & ROQLA) ..o 219
721 ROttt 219
7.2.2 ROQLA oo s e se s 228

7.3 The extent to which test-takers engaged with source materials in the TBEM-8
reading-to-write task (RQ2, RQ2a & RQ2D) .......ccoviiiiiiiiiee 229
7.3 L RQ2Z.c oo s et 229
732 ROQ28...eiiieiieiie ettt ettt ba e re e 233
7.3 3 ROQ2D. oottt 234

7.4 A model of the reading-t0-WIite PrOCESS. .........ccvririieierieierie e 234
7.5 SUMIMAIY ..ottt b ettt nb e e s 237
CHAPTER 8 CONCLUSION ... ..ottt e e a e 238



8.1 SUMMAry Of STUAY .....eoiiiiiiiiiicc 238

8.2 IMPIICALIONS ...ttt 240
8.2.1 Cognitive processes involved in completing an integrated reading-to-write

1 1] QPR UUTUTRTUPUPRUPRTN 241
8.2.2 The socio-cognitive validation framework.............ccccocvriiiiiiiniciiicnns 242
8.2.3 The TBEM-8 reading-to-write task ...........cccoovriviiiiiiiiiiieiise e 242
8.2.4 Methodological IMPlICAtIONS ........cvveriiiiiiieiiieie e 243

8.3 LIMILALIONS ..veivvieiiiiiiieitie ettt sttt ettt ettt st e et e et e b et e e nbeeeneee e 244
8.4 Recommendations for future research...........cccooveviiiiiiiiiiiiiics e 246
REFERENCES ... ..ottt 249
APPENDIX A ..ottt 265
APPENDIX B ...t 267
APPENDIX C ..ottt 268
APPENDIX D ..ot 270
APPENDIX E ...t 272
APPENDIX F ..o 276
APPENDIX G ...t 277
APPENDIX H....oooooiiiiii e 282
APPENDIX L ..ot 286
APPENDIX J ..o 290

Vil



LIST OF TABLES

Table 2.1: Taxonomy of language knowledge — adapted from Grabe and Kaplan (1996,

P 220-221) (Weigle, 2002) ...ueeiiieiiiieiie ittt sttt ae e ee e e 18
Table 2.2: The resources of working memory used by the individual writing process
(Kellogg, Whiteford, Turner, Cahill & Mertens, 2013, p. 162) .....coocvvvviiieiiiieiiieene, 25
Table 3.1: Structure of the pilot questionnaire (42 itemMS).........ceervrriurereririeerieesieene 70
Table 3.2: Participants’ IELTS teSt SCOTES .....cciuiiririiiiiiiiiieiieicsiee e 73
Table 3.3: Coding framework for stimulated recalls ...........ccccocoveeeiiiiiiiciccee, 90
Table 3.4: Reliability statistics of the pilot questionnaire (42 items)..........ccceeverneene 96

Table 3.5: Independent samples t-test results on Item 2.1, Item 2.11, Item 4.5 and Item
TR0 RSSO RSPTSPSRPRTN 99
Table 3.6: Structure of the main study questionnaire (40 items) .........cccceereverieerinns 106
Table 4.1: Spearman’s rank-order correlations between participants’ scores on the
TBEM-8 reading-to-write task and their [ELTS test SCOTeS .........ccovvvrieiririverneinennn 111
Table 4.2: Time to first fixation on each individual AOI by participant................... 117
Table 4.3: Total visit duration on each individual AOI in the reading group by
[0 L LT - Ty | OSSPSR 121
Table 4.4: Results of Kruskal-Wallis test of total visit duration on different AOIs with
number Of WOrds CONIrONEA .........cuviieieee e 123
Table 4.5: Significant differences in total visit duration between different AQls....123
Table 4.6: Total visit duration on the AOI reading group and writing group by
PANTICIPANT ...ttt bttt bbbttt 124
Table 4.7: Total visit duration on each individua AOI in the reading group before
WIItING DY PArtiCIPANT.........ooiiiie e 127
Table 4.8: Total visit duration on each individual AOI in the reading group during
WIITING DY PArTICIPANT......cviiiiieiice s 129
Table 4.9: Total visit duration on each individual AOI in the reading group after
WIItING DY PAITICIPANT......eiieii et 131
Table 4.10: Total visit duration on the answer sheet at different writing phase by
PATTICIPANT ...ttt bbbttt bbbt bbbt 132
Table 4.11: Visit count on each individual AOI in the reading group by participant134
Table 4.12: Results of Kruskal-Wallis test of visit count on different AOls ............ 135

IX



Table 4.13: Significant differences in visit count between different AOls............... 136
Table 4.14: Visit count on Aol reading group and writing group by participant......137
Table 4.15: Visit count on each individual AOI in the reading group before writing by
PANTICIPANT ...t bbbt b bttt 139
Table 4.16: Visit count on each individual AOI in the reading group during writing by
[0 L [ - T | OSSR 141
Table 4.17: Visit count on each individual AOI in the reading group after writing by
PANTICIPANT ...ttt bbbttt 142

Table 4.18: Visit count on the answer sheet at different writing phase by participant

Table 4.19: Descriptive statistics for visit duration on each individual Aol by
PATTICIPANT ...ttt bbbt bbbt 146
Table 4.20: Spearman’s rank-order correlations between eye-tracking measures on
different AOI groups and the participants’ performance on TBEM-8 reading-to-write
taSk and TELTS TS ....oiuviiiiiiiiieieie ettt sttt 149
Table 4.21: Spearman’s rank-order correlations between eye-tracking measures on
AOIs in the reading group and the participants’ performance on TBEM-8 reading-to-
write task and IELTS teST......cuuiiiiiiieiieiie e s 151

Table 5.1: Stimulated recall results on cognitive processes employed to complete the

TBEM-8 reading-to-write task (N=1,956).......cccccoeiiiiiiiiii e 155
Table 5.2: Stimulated recall result on cognitive processes employed by each individual
[0 L [0 - T | OSSPSR 156
Table 5.3: Text interpretation-1 at different phase of writing by participant........... 161
Table 5.4: Text interpretation-2 at different phase of writing by participant........... 164
Table 5.5: Text interpretation-3 at different phase of writing by participant ........... 166
Table 5.6: Task representation at different phase of writing by participant............. 168
Table 5.7: Organising-thinking about the structure of the source materials at different
phase of writing by partiCipant ... 174
Table 5.8: Organising-thinking about the structure of their writing at different phase
Of WIIting DY PartiCIPaNt..........ccviiiiiic e 174
Table 5.9: Spearman’s rank-order correlations between the use of cognitive processes
and the participants’ performance on TBEM-8 reading-to-write task....................... 193
Table 6.1: Reliability statistics of the main study questionnaire (40 items)............. 197

X



Table 6.2: Agreement with items measuring the process of task representation and
MACTO-PIANNING ......ciiiiee et e s e e reenennes 200
Table 6.3: Agreement with items measuring the process of text interpretation....... 202
Table 6.4: Agreement with items measuring the process of selecting............c........ 203

Table 6.5: Agreement with items measuring the process of connecting and generating

.................................................................................................................................... 205
Table 6.6: Agreement with items measuring the process of organising................... 207
Table 6.7: Agreement with items measuring the process of low-level editing ......... 209
Table 6.8: Agreement with items measuring the process of high-level editing........ 211

Table 6.9: Significant differences in responses to items between the higher- and lower-

SCONNG PAITICIPANTS ...ttt 213

Xl



LIST OF FIGURES

Figure 2.1: The Hayes-Flower (1980, p. 11) writing model.............cccooviiiiiiiiinnnnn, 11
Figure 2.2: The Hayes (1996, p. 4) model .........cccooiiiiiiiiiiieiicecee e 12
Figure 2.3: The Hayes (2012, p. 371) model ........ccccovvviiiiiiiiiii e 15
Figure 2.4: The Grabe and Kaplan (1996, p. 226) model ............cccevvvieiiiiiiiiiniiinnns 17
Figure 2.5: The knowledge-telling model (Bereiter and Scardamalia, 1987)............. 21

Figure 2.6: The knowledge-transforming model (Bereiter and Scardamalia, 1987)..22
Figure 2.7: Kellogg’s (1996) model of working memory in writing — adapted from

Alamargot and Chanquoy (2001, p. 19)....eciiiiiiiiieie e 24
Figure 2.8: Khalifa and Weir’s model (2009, p. 43) of cognitive processing in reading
...................................................................................................................................... 30
Figure 2.9: Links in an interpretative argument — adapted from Kane, Crooks and
Cohen (1999, p.9) (Bachman, 2005)........ccccouiiiiiiiiiiiiiniiie e 44
Figure 2.10: Toulmin diagram of the structure of arguments — adapted from Mislevy et
al. (2003, p. 11) (Bachman, 2005) .......cccooouirieiiiiiiieiiee e 46
Figure 2.11: The structure of an assessment argument (Bachman, 2005, p. 25) ........ 47

Figure 2.12: A socio-cognitive framework for validating writing tests (Shaw and Wetir,

2007, P4 ettt 49
Figure 3.1: Tobii TX300 €ye-tracker ..........ccuiiriiiiiiiiieceee e 74
Figure 3.2: Layouts of the eye-tracking lab during the experiment.............cccooevenen. 76

Figure 3.3: Layouts of the TBEM-8 reading-to-write task displayed on the eye-tracker

0] T 79
Figure 3.4: Flowchart of the data collection............cccccooiiiiiiiiii s 80
Figure 3.5: “Track Status” window in Tobii Studio...........cccoeveviiiiiiiniiiiiiiiins 82

Figure 3.6: Heat-map of the TBEM-8 reading-to-write task for the first one minute of
TECOTAINE 1ttt e st e e s e e s e as e e n e e a s e e me e e n e e ne e enneenneeanreennee s 86
Figure 3.7: Areas of interest on the eye-tracker SCreen ...........ccoccovvverieiiicnienieennnns 87
Figure 3.8: Stacked bar chart of the participants’ responses to Item 2.1, Item 2.11, Item
4.5 and TEEMS.7 .o 100
Figure 4.1: Heat map output for the TBEM-8 reading-to-write task..............c.co...... 114
Figure 4.2: Heat map output for the first 30 seconds of recording of Participant 6 .118
Figure 4.3: Heat map output for the first 90 seconds of recording of Participant 2 .119

Wl



Figure 4.4: Gaze plot for the interval from 31:00 to 33:00 of recording of Participant

Figure 6.1: Stacked bar chart illustrating the proportion of participants’ responses to
each item in task representation and macro-planning ...........ccccceeereieneninieieiennns 200
Figure 6.2: Stacked bar chart illustrating the proportion of participants’ responses to
each item in text iINterpretation ...........cceieece e i e 202
Figure 6.3: Stacked bar chart illustrating the proportion of participants’ responses to
€ACNH TTEM 1N SEIECTING ... .cuieiieiee s 204
Figure 6.4: Stacked bar chart illustrating the proportion of participants’ responses to
each item in connecting and generating ..........cccccveveiieieere s 206
Figure 6.5: Stacked bar chart illustrating the proportion of participants’ responses to
€ACH ITEM 1IN OFGANISING. .. .cvvieitiiiiteeti ettt 207
Figure 6.6: Stacked bar chart illustrating the proportion of participants’ responses to
each item in 1ow-1evel €ditiNg ........c.ccviiiiiiie e 209
Figure 6.7: Stacked bar chart illustrating the proportion of participants’ responses to
each item in high-level editing...........cooiiiiiiii e 211
Figure 6.8: Stacked bar chart illustrating the proportion of responses to Item 1.2 for
higher- and low-scoring partiCipants ...........cccccveveeieiiere s 214
Figure 6.9: Stacked bar chart illustrating the proportion of responses to Item 2.1 for
higher- and [oW-SCOrinNg PartiCiPants ...........ccceoerererinenieeee e, 214
Figure 6.10: Stacked bar chart illustrating the proportion of responses to Item 2.9 for
higher- and ow-scoring partiCipants ...........cccccoiveieieere e 215
Figure 6.11: Stacked bar chart illustrating the proportion of responses to Item 3.1 for
higher- and [owW-SCOring PartiCiPants ...........cccooerererinenieieerese e, 216
Figure 6.12: Stacked bar chart illustrating the proportion of responses to Item 3.3 for

higher- and low-scoring partiCipants ...........cccccovveieieene e 217

Xl



CHAPTER 1 INTRODUCTION

1.1 Background of the study

The past two decades have witnessed a growing interest among language testers in
integrated writing tasks. It is generally considered that writing is unlikely to be done
separately from other skills, instead, it tends to be dependent on gathering information
from outside sources (Esmaeili, 2002; Flower, Stein, Ackerman, Kantz, McCormick, &
Peck, 1990). Compared with independent writing tasks, which have often been
criticised for decontextualising writing activities and under-representing the writing
construct, integrated writing tasks have been proposed as a promising task type in
writing assessment (Hamp-Lyons and Kroll, 1997; Plakans, 2008; Weigle, 2004). For
example, the TOEFL iBT test (Test of English as a Foreign Language Internet-based
Test) includes both integrated and independent writing tasks in its writing component.
The rationale for this combination is that the concurrent use of these two types of
writing tasks may enhance, to some extent, the authenticity and validity of a writing
test which is designed for a specific academic purpose (Cumming, Kantor, Baba, Erdosy,
Eouanzoui, & James, 2005, 2006).

Typically, source materials are provided in an integrated writing task. Test-takers
are required to comprehend these sources (either in written or oral format), extract
relevant information, and/or synthesise personal ideas in their own writing. By
providing an accurate simulation of real tasks in the target language use domain,
integrated writing tasks may better contextualise writing activities, thus enhancing the
connection between test-takers’ performance and real language use. Furthermore, the

background information presented in the sources can help to mitigate the negative



effects imposed on test-takers who are unfamiliar with the writing topics assigned
(Jennings, Fox, Graves, & Shohamy, 1999; Lee and Anderson, 2007). Impact studies of
integrated writing tasks have also demonstrated that this kind of test can improve, to
some extent, washback on teaching and learning of writing (Feak and Dobson, 1996;
Weigle, 2004).

Despite these advantages, there have been several constraints on using integrated
writing tasks for assessment purposes. One of the most fundamental constraints is what
psychometricians call “task dependencies” (Cumming, 2013). In an integrated writing
task, test-takers’ performance is dependent on variables such as the ability to read and/or
listen besides the ability to write. The presence of reading or listening input may pose
a threat to the performance of test-takers who lack adequate comprehension abilities,
thus compromising the validity of measurements of writing abilities. This leads to
another major limitation of integrated writing tasks, that is, they “require threshold
levels of abilities for competent performance, producing results for examinees that may
not compare neatly across different ability levels” (Cumming, 2013, p. 2). A further
challenge is the scoring of integrated writing tasks in that the constructs of these tasks
remain ill-defined and are amorphous due to the various genres of this task type; in
addition, textual borrowing may make it difficult to distinguish the text produced by
test-takers from source materials (Shi, 2004; Yu, 2013).

As discussed above, promises and perils coexist in integrated writing assessment,
calling for more research efforts to improve our understanding of this task type. An
urgent need now is to refine the constructs of integrated writing tasks, thus setting the
groundwork for building a comprehensive framework for systematically researching

integrated writing assessment.



1.2 The TBEM-8 reading-to-write task

The integrated writing task to be investigated in this study is the TBEM-8 (Test for
Business English Majors, Band 8) reading-to-write task. The TBEM is a criterion-
referenced English language test administered to undergraduate students majoring in
business English in China. As the four-year undergraduate programme is divided by the
teaching syllabus into the foundation stage (the first two years) and the advanced stage
(the last two years), correspondingly, the TBEM test battery consists of TBEM-4 and
TBEM-8, which assess students’ business English proficiency at the end of these two
stages. The TBEM-8 reading-to-write task is one of two tasks (the other one is a data
commentary task) in the TBEM-8 writing component, the purpose of which is to
measure the writing proficiency of students to examine whether they meet the required
levels of writing abilities as specified in the teaching syllabus at the end of the advanced
stage.

One notable feature of the TBEM-8 reading-to-write task is that it includes both
English and Chinese source materials; test-takers are required to read and integrate the
information in these sources into an essay on a business-related topic (see Section 3.3.2
for more details about this task). Although the task has been operational for several
years, there is currently little validity evidence to support claims about the cognitive
processing which takes place while completing this task. This presents a threat to the
quality of inferences drawn from test scores. Also, there is a parallel need to explore

the best methods for eliciting data on cognitive processing in integrated writing tasks.



1.3 The current study

As Kunnan (1988) claimed, the central location of intense language assessment
research has been validation; in order to establish the validity of score interpretations
on a certain test, validation evidence must be collected related to different aspects of
validity.

The cognitive aspect of the validity of a writing test refers to “how closely it
represents the cognitive processing involved in writing contexts beyond the test itself”
(Shaw and Weir, 2007, p. 34). This study makes use of Shaw and Weir’s socio-cognitive
framework (see Section 2.4.1 for more details about the rationale for choosing this
framework) for validating writing tests. In doing so, the study aims to establish
cognitive validity evidence for the TBEM-8 reading-to-write task by examining test-
takers’ cognitive processes during task completion on an archetypal task, thus clarifying
the construct inherent in this task. The findings will provide further insights into the
usefulness of Shaw and Weir’s (2007) framework in validating integrated writing tests
(its application is currently limited to writing-only tests), and, most importantly, into an
understanding of reading-to-write processes.

Two separate studies were conducted in this research study (see Chapter 3 for
details about the methodology). In Study I, 16 participants completed the TBEM-8
reading-to-write task while their eye movements were tracked. These eye traces then
formed the stimuli for a stimulated recall to elicit cognitive processes. Findings from
Study I fed into revisions of a reading-to-write process questionnaire developed by
Chan (2013), and the revised questionnaire was then administered in Study II to another

172 participants after they completed the TBEM-8 reading-to-write task.



1.4 Overview of the thesis

The first chapter has presented the background, topic, and aims of the study. This
section provides an overview of the thesis.

Chapter Two is a literature review and contains the background for the current
study. It considers three broad areas: first, in order to gain an understanding of the
reading-to-write processes, relevant models of writing and reading processes, as well
as a discourse synthesis model are reviewed; second, an overview of studies on
integrated writing tasks is provided in terms of four different topics: comparison studies
between independent and integrated writing tasks, discourse features of the written
products in integrated writing tasks, and processes and the use of source texts in
integrated writing tasks; and third, several validation frameworks are reviewed, and the
cognitive processes to be examined, essential to this study, are proposed and relevant
research on these processes is discussed. This chapter ends with two sets of research
questions related to the studies (see Section 2.5 for these questions).

An overall design of the study is presented in Chapter Three. It starts with a
discussion of the methodological underpinning to each research method chosen in this
research study, to explain: first, why the combination of eye-tracking and stimulated
recall methods is useful in Study I; and second, how the reading-to-write process
questionnaire was used (Study II) to complement the data collected in Study 1. After
this discussion, details such as participants, data collection procedures, and methods of
data analysis for each independent study are presented.

Chapter Four looks at the findings from the analysis of eye-tracking data collected
in the eye-tracking and stimulated recall study (Study I). First, the results of a
correlation analysis are presented to demonstrate the relationships between test-takers’

performance on the TBEM-8 reading-to-write task and the IELTS test; second, a heat-
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map output is presented to show the overall distribution of test-takers’ attention
throughout task completion; third, four eye-tracking measures - time to first fixation,
total visit duration, visit count, and visit duration - illustrate in detail how test-takers
engage with the source materials during task completion; and finally, the results of a set
of correlation analyses between the eye-tracking measures and test-takers’ scores on the
TBEM-8 reading-to-write task are presented.

Chapter Five presents the findings from the analysis of stimulated recall data
collected in the eye-tracking and stimulated recall study (Study I). Detailed results of
coding are presented with quotes from test-takers’ verbal reports, to demonstrate in
detail the way they applied each type of cognitive processes during task completion.
Also, the relationships between the use of these cognitive processes and test-takers’
performance on the task are also examined in this chapter.

Chapter Six reports on the results from the analysis of questionnaire data collected
in Study II. It begins with the results of an internal consistency analysis, demonstrating
whether each group of items in the reading-to-write process questionnaire reliably
measured the same type of cognitive processes. Test-takers’ agreement rates for each
item are then presented in this chapter and it ends with the results of a set of Mann-
Whitney U tests to investigate if higher- and lower-scoring participants responded
differently to each item in the questionnaire.

In Chapter Seven, three topics are discussed. First, findings from all three sources
(eye-tracking, stimulated recall, and questionnaire) are triangulated to answer the first
set of research questions: test-takers’ cognitive processing during task completion are
discussed to look at how they fit in with previously published knowledge; second,
findings are triangulated to address the second set of research questions, with a

discussion specifically of how test-takers engaged with source materials in the TBEM-



8 reading-to-write task; and third, a reading-to-write process model is proposed to
illustrate how the proposed cognitive processes interact with each other.

The final chapter, Chapter Eight, provides a summary of the current study.
Implications of the findings are considered for the TBEM-8 reading-to-write task, for
the reading-to-write processes in general, and for the methods used to examine reading-
to-write processes. Limitations of this study and an agenda for future research are

presented, and, finally, a summary of the thesis concludes this chapter.



CHAPTER 2 LITERATURE REVIEW

2.1 Introduction

This chapter provides background from the research literature relevant to the current
study. First, in order to gain insights into the reading-to-write process, Section 2.2
reviews relevant writing models and a reading model developed by Khalifa and Weir
(2009). Section 2.3 then reviews studies on integrated writing tasks. In section 2.4,
several validation frameworks are reviewed, and a set of cognitive processes to be
investigated in this study are proposed and described. Section 2.5 proposes the research
questions to be addressed in this study and a summary of this chapter is provided in

Section 2.6.

2.2 Cognitive processes involved in integrating reading with writing

Findings in recent literature have suggested that integrated reading-to-write tasks tap
into a differing set of literacy skills which go beyond those normally required by
traditional independent writing tasks (Chan, Wu and Weir, 2014; Chan, 2017; Gebril
and Plakans, 2013; Grabe, 2003; Plakans, 2009a, 2009b; Weir, Vidakovic and Galaczi,
2013). If reading-to-write skill differs from reading or writing skills in isolation, there
is a need to model the processes involved in reading-to-write tasks. However, in the
existing literature, this type of task has not been systematically defined, and reading-
to-write processes are not well understood, although a number of models of writing

have been proposed and refined over time.



2.2.1 Models of writing process

As writing is an indispensable part of any type of integrated writing tasks, reviewing
relevant literature on writing models is necessary to achieve a basic understanding of
the foundation of reading-to-write processes.

Before the 1960s, writing was often conceptualised as a process of transcribing
speech and was regarded as “decontextualised” (Ellis, 1994, p. 188) and product-
oriented as the final texts were often seen as “autonomous objects” in that different
writing components were combined in accordance with a “system of rules” (Hyland,
2002, p. 6). Writing is now viewed as essentially a communicative act. Therefore, a
written text is seen as discourse because the writer tries to involve the reader in the
context by using linguistic patterns which are influenced by various social constraints,
for example, writers’ content knowledge and writing goals, and writers’ relationship
with readers. Any writing model needs to take these contextual elements into careful
consideration in understanding writing as a social act.

In addition, writing is now seen as a cognitive activity and a number of researchers
have proposed writing models that describe cognitive processing activities involved in
writing (Bereiter and Scardamalia, 1987; Field, 2004; Grabe and Kaplan, 1996; Hayes,
1996, 2012; Hayes and Flower, 1980; Kellogg, 1994, 1996; Shaw and Weir, 2007).
While these models may not provide a completely accurate picture of the writing
process, they are useful for considering the possible factors that may influence the
process. It should also be noted that the models listed above draw mainly on L1 research,
but are still of importance to our understanding of L2 writing processes, since the
literature on cognitive processing in L2 writing is relatively scarce, and L1 models of
writing proficiency are commonly used as metrics in examining L2 writing (Shaw and

Weir, 2007).



1. Hayes and Flower (1980)

Hayes and Flower provided an influential model of the writing process in 1980.
They described the writing process in terms of three interactive components, first, the
task environment, which includes the writing assignment and the text produced so far;
second, the writer’s long-term memory, which includes knowledge of topic, knowledge
of audience and stored writing plans; third, a number of cognitive processes, including
planning, translating ideas into texts and reviewing (see Figure 2.1 shown on the next
page). It is the third part that demonstrates the mental process of writing as a cognitive
activity, which has been influential to the subsequent writing research in this respect.
Also, Hayes and Flower proposed that writing is not a linear process, but involves
multiple recursions of planning, translating and reviewing. This conceptualization
largely fixed the terminology of writing processes in the literature (Scardamalia and
Bereiter, 1996). Although the Hayes-Flower (1980) model provided some useful
insights into the writing process, the model has been criticised as it does not fully reflect
the way in which writing processes vary with different task types, and does not

distinguish skilled from unskilled writing (Shaw and Weir, 2007).

10



TASK ENVIROMNMENT
WERITING ASSIGNMENT
TEXT
Topic PRODUCED
Andience SOFAR
Motivatmg Cuss
F
THEWRITER'S 1 PLANNING REVIEWING
LONG TERM MEMOR¥ 5
™ =
= . E .
Knowladge of Topic » E || ORGANIZING > = EEADING
Enowledge of Audience =4 g
Stored Writng Plans & || GOAL SETTING =3 EDITING
MONITOR

Figure 2.1: The Hayes-Flower (1980, p. 11) writing model

I1. Hayes (1996)

Hayes’ (1996) model (see Figure 2.2) is an updated version of the Hayes and
Flower (1980) model. It looks at the writing process as consisting of two essential
components: the fask environment and the individual. The task environment is divided
into the social environment and the physical environment. The social environment
includes audience (real or imagined) for one’s writing, and the possible collaborators
during the process of writing; the physical environment consists of the text written so
far, which affects and shapes the text to be produced, and the composing medium, for

example, handwriting or using word processors.
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Figure 2.2: The Hayes (1996, p. 4) model

The central focus of the Hayes (1996) model is the individual part, which involves
an interaction among four components: working memory, motivation and affect,
cognitive processes and long-term memory. Working memory in this model is mainly

based on Baddeley’s (1986) conception of working memory, and is composed of three
12



parts: phonological memory, which stores information of speech; the visual/spatial
sketchpad, storing visually or spatially coded information such as written words or
graphs; and semantic memory which stores conceptual information. Motivation and
affect play important roles in Hayes’ model. Specifically, a writer’s goals,
predispositions, beliefs and attitudes and cost/benefit estimates may influence how the
writer is going to write and how much effort they are going to put in the writing activity
(Weigle, 2002). Regarding the component of cognitive processes, the three major
processes proposed in the 1980 model (planning, translating and reviewing) were
replaced by three more general process categories: text interpretation, reflection and
text production. Text interpretation, including listening, reading and scanning graphics,
is the process during which “internal representations are created from linguistic and
graphic input” (Weigle, 2002, p. 25). The reviewing process in the 1980 model was no
longer considered as a separate process, but was included in the text interpretation
process; reflection, taking place of planning, involves problem-solving and decision-
making processes, through which writers achieve writing goals; translation was
replaced by text production, in which new linguistic output is created by consulting
writing plans or text produced so far. (4) The last component in the individual part is
long-term memory, in which writers’ knowledge and background information relevant
to the writing task is stored. The Hayes’ (1996) model attempted to illustrate the
complex interactive nature of the four previously mentioned components in the writing
process, however, no claims are made as to precisely the way in which these
components interact, other than a claim of the theoretical relationships among them at
a very general level.

Another contribution of Hayes’ (1996) work is that he emphasised the significance

of reading as a central process in writing, which aligns well with the proposition of the
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present study. Hayes pointed out three types of reading that are important in writing.
The first of these is reading to evaluate, in which writers read the text that has been
produced to detect any possible problems and make potential revisions; this type of
reading is more commonly known as monitoring in recent literature on L2 writing
assessment, as will be explained later in this chapter. The other two types of reading
involved in writing are reading instructions and reading source texts. If writers create
a representation of the task based on a misunderstanding of the task instructions, they
may not be able to respond to the task appropriately. Similarly, since some writing tasks
(for example, the reading-to-write tasks) are based upon source texts, a writer’s ability
to understand the source texts will almost certainly impact on their performance on the

task.

II1. Hayes (2012)

The most recent writing model of Hayes (2012), shown in Figure 2.3 on the next
page, differs from the two previous models in a number of ways. One major change is
in the writing processes component that, based on Chenoweth and Hayes’ (2001, 2003)
work, Hayes proposed that texts are produced through the interaction of four cognitive
processes: a proposer, a translator, a reviser and a transcriber.

The proposer is a prelinguistic source that suggests a pool of ideas to be included
in the text, which is then passed on to the translator; the proposer can take input from
writing plans, from source materials, and even from writers’ long-term memory and the
text-written-so-far; ideas produced by the proposer are often in non-verbal form

(Chenoweth and Hayes, 2001; Hayes and Berninger, 2014).
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Figure 2.3: The Hayes (2012, p. 371) model

The translator receives ideas from the proposer, and converts them into
grammatical strings of language, that is, translating non-verbal ideas into a verbal form
of expression (Chenoweth and Hayes, 2003); to translate ideas, the translator draws
mainly on writers’ long-term memory, in particular the linguistic knowledge stored in
it, and working memory resources. For L2 writers, translation appears to be the barrier
that limits their writing fluency.

The transcriber then converts the linguistic strings produced by the translator into
written text. It was believed in earlier work on the writing process that the transcription
of adult writers was “so thoroughly automated that it would not have any significant
impact on other writing processes and could safely be ignored” (Hayes, 2012, p. 371).
However, more recent studies have discovered that the transcription played a critical

role in the writing process (Berninger, Cartwright, Yates, Swanson and Abbott, 1994;
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Bourdin and Fayol, 1994; Connelly, Gee and Walsh, 2007; Hayes and Chenoweth, 2006;
Jones and Christensen, 1999). For example, Hayes and Chenoweth (2006) found that
adult writers’ transcribing process was slowed when verbal working memory was
reduced, suggesting that transcription is very likely to compete with other processes in
writing for cognitive sources and thus should be accounted for when modelling writing.

The evaluator examines the outputs of any of the above three processes and
determines their adequacy to the task. For example, the evaluator may reject a proposed
idea before it is translated to linguistic strings, or it may reject an already translated
verbal form of expression before it is transcribed.

To sum up, the Hayes and Flower (1980) model and Hayes’ (1996, 2012) models
are considered to be significant in L1 writing research because they present the various
factors that may influence writing, and, despite their age, contain features that are still
meaningful in current literature on models of writing. The significance of writers’ long-
term memory and working memory in writing; the attempt to identify the interacting
cognitive processes in writing; and the importance of text-written-so-far are all still
considered useful ideas in modelling writing processes. Although these models are
relatively complete in many aspects, they have one major shortcoming, that is, little
attention paid to linguistic knowledge, which is another essential component of writing.

The Grabe and Kaplan (1996) model of writing can be used to fill in this gap.

1V, Grabe and Kaplan (1996)

Grabe and Kaplan attempted to examine the cognitive processing activities
involved in L2 writing in 1996. Their model (see Figure 2.4), based upon a framework
of communicative language use developed by Chapelle, Grabe and Berns (1993), is one
of the few L2 writing models in the literature. It has two major components: “a context
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for language use and a representation of the language user’s verbal working memory”
(Grabe and Kaplan, 1996, p. 233). They proposed that ‘goal setting’ is a process of
setting goals and purposes for writing based on the contextual situation (for example,
task, text and topic), and activates three components in the ‘verbal processing unit’:
language competence, world knowledge and on-line processing assembly (i.e.,

execution of writing processes).

CONTEXT
| .
_ : [EXTERNAL) —_— [
SITUATION ' PERFORMANCE
; , | T
| - Participants
- :‘]’.“‘E“ﬁ TEXTUAL
o QUTPUT
- Text
| - Tapic |

(INTERNAL) * J

INTERMAL INTERMAL
COAL PROCESSING
SETTIMNG o (QUTPUT

e

LANGUAGE
COMPETENCE

- Lingunstic
- Sociolingustc

- Dnscourss
VERBAIT
g OMN-LINE WORKING
VERBAL PROCESSING MEMORY
PROMCESSING NS MEBLY
- Metacognitive e :

Processing

EMOWLEDGE
OF THE —
WORLLDY _J

Figure 2.4: The Grabe and Kaplan (1996, p. 226) model
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As discussed earlier, the Hayes’ models paid little attention to writers’ linguistic
knowledge in writing; Grabe and Kaplan (1996) provided a list of three components of
language competence relevant to writing, which includes linguistic knowledge and two
other types of knowledge: sociolinguistic knowledge and discourse knowledge (see
Table 2.1). Linguistic knowledge includes knowledge of the fundamental structural
elements of language, which is regarded as a critical component of writing ability and
the foundation for text construction (Grabe and Kaplan, 1996). Discourse knowledge
refers to the knowledge of how cohesive text is constructed such as knowledge of
semantic relations across clauses and knowledge of recognizing main topics.
Sociolinguistic knowledge also plays a role in writing from the socio-cognitive

perspective, for example, audience consideration and degree of formality.

Table 2.1: Taxonomy of language knowledge — adapted from Grabe and Kaplan (1996,
p. 220-221) (Weigle, 2002)

I. Linguistic knowledge
A Knowledge of the written code
Orthography
Spelling
Punctuation

M w b e

Formatting conventions (margins, paragraphing, spacing, etc.)
B. Knowledge of phonology and morphology

1. Sound/Letter correspondences
2. Syllables (onset, rhyme/rhythm, coda)
3. Morpheme structure (word-part knowledge)

C. Vocabulary

Interpersonal words and phrases

Academic and pedagogical words and phrases
Formal and technical words and phrases
Topic-specific words and phrases

o M~ wbdh e

Non-literal and metaphoric language
D. Syntactic/Structural knowledge

=

Basic syntactic patterns
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2. Preferred formal writing structures (appropriate style)
3. Tropes and figures of expression
4. Metaphors/Similes
Awareness of differences across languages
Awareness of relative proficiency in different languages and registers

II. Discourse Knowledge

A

@

IOMmMOO

Knowledge of intrasentential and intersentential marking devices (cohesion, syntactic
parallelism)

Knowledge of informational structuring (topic/comment, given/new, theme/rheme,
adjacency pairs)

Knowledge of semantic relations across clauses

Knowledge of recognizing main topics

Knowledge of genre structure and genre constraints

Knowledge of organizing schemes (top-level discourse structure)

Knowledge of inferencing (bridging, elaborating)

Knowledge of differences in features of discourse structuring across languages and
cultures

Awareness of different proficiency levels of discourse skills in different languages

III. Sociolinguistic knowledge

A

B.
C.

D.

E.

Functional uses of written language

Application and interpretable violation of Gricean maxims (Grice, 1975)
Register and situational parameters

1. Age of writer

Language used by writer (L1, L2, ...)

Proficiency in language used

Audience considerations

Relatives status of interactants (power/politeness)

Degree of formality (deference/solidarity)

Degree of distance (detachment/involvement)

Topic of interaction

© © Nk wDN

Means of writing (pen/pencil, computer, dictation, shorthand)

10. Means of transmission (single page/book/read aloud/printed)
Awareness of sociolinguistic differences across languages and cultures
Self-awareness of roles of register and situational parameters
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V. Bereiter and Scardamalia (1987)

Different from other attempts to modelling writing, Bereiter and Scardamalia
(1987) proposed a two-model description of writing that identifies the distinction
between knowledge telling and knowledge transforming, and they argued that novice
writers tend to use the knowledge telling approach to writing, whereas advanced writers
are prone to using the knowledge transforming approach.

Knowledge telling refers to a rather linear text generating process as it needs little
planning activities ahead or revision processes. Bereiter and Scardamalia viewed this
kind of writing as “natural” and “unproblematic”, because nearly any fluent speaker of
a language can do this if they have a grasp of the writing system (Weigle, 2002). Figure
2.5 shows the knowledge telling model. The writer starts from using a mental
representation of the writing task to call up both content knowledge (what the writer
knows about the topic) and discourse knowledge (the writer’s knowledge about the type
of discourse, for example, an argumentative essay or an expository essay). Topic and
genre identifiers in the writing task are used to search one’s memory for relevant
content items by first constructing memory probes and then retrieving the content from
these probes. The content items, that is, the writer’s ideas, are subjected to tests of
appropriateness (to check whether the ideas sound right or not, or whether or not the
ideas support the writer’s argument). If rejected, the writer goes back to the process of
constructing memory probes again, while if accepted, these ideas are written down and
then the cycle repeats itself based on the text written so far, rather than the previous
mental representation, as a source of additional memory probes. The writing process of
knowledge telling ends when the writer fails to find more appropriate ideas to write

down.
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Figure 2.5: The knowledge-telling model (Bereiter and Scardamalia, 1987, p. 8)

On the other hand, advanced writers tend to use the knowledge transforming approach
to writing, which asks for much more effort and skill. In knowledge transforming, the
process of writing leads to generation of new ideas, and may enhance a writer’s
understanding of the subject knowledge or further develop their views on a particular
topic. Figure 2.6 shows the knowledge transformation model. It starts with the problem
analysis and goal setting, which then lead to two types of problem-solving activities:
the content problem space and the rhetorical problem space. In the content problem
space, the writer works on generating meaningful thoughts and knowledge, while in the

rhetorical problem space, the issues of how to best achieve the goals of the writing task
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are dealt with. An attempt to address the content problem may lead the writer to a
rhetorical problem, and vice versa. Bereiter and Scardamalia regraded this as “a two-
way interaction between continuously developing knowledge and continuously
developing text” (Bereiter and Scardamalia, 1987, p.12). Finally, the solutions to these
two types of problem-solving activities become the inputs for knowledge-telling

process, during which the actual text is generated.

MENTAL REPRESENTATION
OF ASSIGNMENT
Y
PROBLEM ANALYSIS M
AND GOAL SETTING
CONTENT DISCOURSE
KNOWLEDGE KNOWLEDGE
Fy F
v v
CONTENT RHETORICAL
PROBLEM PROBLEM
SPACE PROBLEM > SPACE
TRANSLATION
~ PROBLEM
“ TRANSLATION
| KNOWLEDGE |
»  TELLING [*
PROCESS

Figure 2.6: The knowledge-transforming model (Bereiter and Scardamalia, 1987, p.
12)

Bereiter and Scardamalia’s (1987) model provides an explanation for the
distinction between the knowledge-telling writing approach typically used by unskilled
writers, and the knowledge-transforming approach typically adopted by skilled writers.

Although the model has limitations in a number of ways, for example, it did not provide
22



an explanation for how a writer transits from knowledge telling to knowledge
transforming, and did not account much for the interaction between the task and writers’
cognitive processing activities, the distinction between knowledge telling and
knowledge transforming has been a useful notion in writing assessment.

The above models (Bereiter and Scardamalia, 1987; Grabe and Kaplan, 1996;
Hayes, 1996; Hayes, 2012; Hayes and Flower, 1980) that have been discussed so far
are all important in shaping the current understanding of cognitive processes involved
in writing. Despite these models’ usefulness in modelling writing processes, they have
several limitations in relation to the focus of the present study: (1) although they pointed
out the cognitive processes which are affected by writers’ own characteristics, task
environment and socio-cognitive considerations, they did not provide enough
explanation for the way in which the cognitive processes are influenced by these factors;
(2) the cognitive processes proposed in these models are at a very general level, making
them less effective to be used to define the processes and skills involved in a certain
writing task, especially when looking at the cognitive validity of the task. The following
models, which are based upon psycholinguistic theory, have the potential to address

these two limitations.

VI. Kellogg (1996)

One of the most influential psycholinguistic models is Kellogg’s (1996) model of
working memory in writing, which distinguishes three systems of text production:
formulation, execution and monitoring, and illustrates the significance of working
memory in supporting different writing processes. Figure 2.7 shows the model. Each of
the three systems involves two basic level processes: formulation consists of planning
and translating; execution involves programming and executing; monitoring involves
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reading and editing. The flow of information is indicated by arrows in the figure
between the six basic processes and the three systems. Thus, the output of planning will
be input for translating, and the output of translating may then be sent to programming
and then executing (handwriting, typing or dictating) in the execution system. It should
be noted that outputs of formulation (planning and translating) may also feed into
editing in the monitoring system prior to the execution. Potential corrections in each of

the processes may thus be made before executing processes take place (Kellogg, 1996).

h 4 h 4
Formulation Execution Monitoring

Planning ]—)[ Translating ]—-)-[ programming]—)[ Executing ]—-)[ Reading H Editing ]

T
|
I
1

Visuo-spatial Central Phonological
sketchpad executive loop

Figure 2.7: Kellogg’s (1996) model of working memory in writing — adapted from
Alamargot and Chanquoy (2001, p. 19)

For the role of working memory in writing, Kellogg proposed that each of the six
basic-level processes draws upon different components of working memory, rather than
seeing working memory as a unitary facility (Chan, 2013). The lines connecting each
system of text production with components of working memory in Figure 2.7 indicate
a demand by at least one basic process with a certain system (Kellogg, 1996). For

example, the formulation system places major demands on the executive control, as
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well as the visuospatial sketchpad (stores and processes visual and spatial information)
and the phonological loop (stores and processes auditory and verbal information);
more specifically, the planning process in this system demands the resources of the
spatial working memory and the central executive control, while translating
theoretically demands the resources of the verbal working memory and the central
executive control. Table 2.2 shows a detailed description of the resources of working

memory used by the six basic-level processes of writing.

Table 2.2: The resources of working memory used by the individual writing process
(Kellogg, Whiteford, Turner, Cahill & Mertens, 2013, p. 162)

Basic process Working memory resource
Visuo-spatial Central Phonological
sketchpad Executive loop

Planning v v

Translating v v

Programming v

Executing

Reading v v

Editing v

VII. Field (2004)

Field (2004) provided another influential account of the cognitive processes that a
writer performs when engaged in the writing process. Much of his model is based upon
Kellogg’s (1996) model, which, as presented above, to some extent draws upon that of
Hayes and Flower (1980). Also, it is influenced by Levelt’s (1989) model of the
speaking process. Field proposed that writing, as a productive skill, involves the
processes of macro-planning, organisation, micro-planning, translation, execution,
monitoring, and editing and revising.

Field’s account of writing processes diverges from those of Kellogg and Levelt in
one important aspect. Levelt proposed a stage of ‘conceptualisation’ in which a speaker
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selects the topic and retrieves their own world knowledge. Kellogg followed Levelt,
identifying a similar stage termed as ‘planning’ in his model (see Figure 2.6), during
which a writer generates and organises the ideas, and sets writing goals. Field, however,
argues that writing differs from speaking because (1) it is not so time-constrainted as
speaking in most real-life writing situations so that there is more conscious planning
involved and (2) planning takes place at both text level (resulting in long-distance
decisions about the readership, writing goals and genre, etc.) and utterance level
(resulting in decisions about the text that is about to be produced). Therefore, Field
divided ‘conceptualisation’ in Levelt’s (1989) model and ‘planning’ in Kellogg’s (1996)
model into three processes: macro-planning, organisation and micro-planning. This is
indeed consistent with the ‘planning’ process in the early Hayes and Flower (1980)
model, which consists of subprocess of generating, organising and goal setting. The
remaining cognitive processes in Field’s model are similar to those in Kellogg’s model.
Also, Field explained the way in which higher- and lower-proficiency writers use these
processes differently in the writing process.

The importance of the Field/Kellogg model is that it is not only more closely based
on psycholinguistic theory, but it aims to provide a detailed account of the
stages/processes that a writer may go through when producing a text, though these
stages are “represented as interactive, with multiple possibilities of looping back”

(Shaw and Weir, 2007, p.37).

VIII. Shaw and Weir (2007)

As discussed above, the Field/Kellogg model is significant in identifying different
stages of processing, and the operations that take place within each stage, thus it
provides a more accessible and detailed framework modelling writing processes than
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the other models presented so far. They are especially useful in language testing studies
when there is need to identify which cognitive processes are relevant for test
development and validity.

Based upon Field’s (2004) and Kellogg’s (1996) models, Shaw and Weir (2007)
proposed five cognitive processes (see Figure 2.12 on page 48 for details) involved in
writing: macro-planning, organisation, micro-planning, translation, and monitoring and
revising. They are considered the most relevant to the investigation of the cognitive
validity of a writing task. Shaw and Weir argue that a valid writing task should elicit
from test-takers these five cognitive processes, which are commonly involved in real-
life writing situations. In their work, they also evaluated how these core processes of
writing have been elicited by the Cambridge English Language Assessment writing
tests across different levels (Shaw and Weir, 2007). Their approach to evaluating the
cognitive validity of a writing test through investigation of the five proposed processes
has, to some extent, provided principles for validation research in L2 writing
assessment. The approach and all the cognitive processes will be described in detail in
Section 2.4.

In summary, the writing models discussed above (Bereiter and Scardamalia, 1987;
Field, 2004; Grabe and Kaplan, 1996; Hayes, 1996, 2012; Hayes and Flower, 1980;
Kellogg, 1994, 1996; Shaw and Weir, 2007) have shaped much of our current
understanding of cognitive processing involved in writing. For example, writing is not
a linear act, but involves multiple recursions of processes such as planning (at both
macro- and micro-levels), organising, executing/translating, monitoring and revising;
these processes are often overlapping with each other at particular writing stage, and
looping back and forth for different purposes in writing. Also, writing should not be

considered as an isolated act, but is greatly influenced by writers’ internal traits such as
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working memory capacity and their store of long-term knowledge (e.g., linguistic,
discourse and content knowledge), as well as external variables such as task settings
and social variables (e.g., readership).

Despite their importance, the process of integrating reading with writing has
largely been under-represented in these models. Although several models (e.g., Hayes,
1996) have pointed out the essential role that reading plays in writing process, issues
such as what types of reading activities are involved during writing, when and how
reading processes interact with other processes in writing remain largely unclear. With
growing interest in using reading-to-write tasks to assess test-takers’ language skills,
there is an urgent need to look into how reading is integrated with writing to produce a
meaningful text while performing such tasks. In the following subsection, literature on

the integration of reading and writing processes will be reviewed.

2.2.2 Interaction of reading and writing

It is beyond the scope of this study to thoroughly review the existing models of reading
though the literature on L1 and L2 reading processes is well established (see Khalifa
and Weir, 2009 for a detailed review of different reading models). Instead, Khalifa and
Weir’s (2009) model of cognitive processing in reading is reviewed to gain some

insights into the major stages and processes involved in reading.

1. Khalifa and Weir (2009)

Based on the socio-cognitive approach to validation of language tests (Weir, 2005;
O’Sullivan and Weir, 2011), Khalifa and Weir (2009) proposed a cognitive processing
model of reading, which integrates test-takers’ cognitive and metacognitive processes

with their language knowledge and general knowledge of the world to illustrate the
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mechanism of reading for comprehension.

Figure 2.8 (displayed on the next page) shows Khalifa and Weir’s (2009) reading
model. It has three major components: metacognitive activity (the left column), the
central processing core (the middle column), and the knowledge base (the right column),
all of which contain a variety of sub-processes (Brunfaut and McCray, 2015).
Metacognitive activity involves a goal setter, a monitor, and a remediator. When setting
reading goals (goal setter), a reader determines the type(s) of reading needed to fulfill
certain reading purposes, for example, a careful reading approach may be adopted when
the reader needs to comprehend the majority of information in a text. During reading,
readers constantly check (monitor) their reading processes to decide if they are
progressing consistently with the goals generated, and make remediations (remediator)
when necessary.

The central processing core consists of a hierarchical system of eight cognitive
processes that work together to carry out reading activities. They can be grouped into
two categories of processing based on their demands on cognitive resources: (1) the
lower-level processes, including word recognition, lexical access, syntactic parsing, and
establishing propositional meaning; and (2) the higher-level processes, which include
inferencing, building a mental model, creating a text level representation, and creating
an intertextual representation. The difference between higher- and lower-level
processes, according to is that the lower-level processes “can become strongly
automatised and not subject to conscious processing” (Brunfaut and McCray, 2015, p.6).
Skilled readers tend to have high automaticity of lower-level processes presented above

and thus are able to use higher-level processes more freely while reading (Field, 2004).
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Figure 2.8: Khalifa and Weir’s model (2009, p. 43) of cognitive processing in reading

While processing the text, readers may resort to a variety of knowledge sources,

as represented in the right column (knowledge base) in Figure 2.8, linking to relevant

cognitive processes in the central processing core. These knowledge sources include:

lexical knowledge of a word’s orthography, phonology, and morphology; lexical

knowledge of a word’s meaning and its word class; syntactic knowledge of the target
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language; general knowledge of the world, topic knowledge about the subject of the
text being read, and knowledge of the meaning of the text produced so far; and finally,
text structure knowledge, that is, knowledge of genre of the text or rhetorical tasks.

As presented above, Khalifa and Weir’s (2009) model provided a detail account of
the stages/processes that the reader may go through when reading for comprehension.
However, like many other models of reading per se in the literature, it has little

discussion about how these reading processes may fit into a model of writing.

11. Discourse synthesis process

Despite the lack of frameworks modelling reading-to-write processes, some
studies have investigated writers’ processes involved in writing from sources (see
Section 2.3 for a review of these studies). One important notion that emerged from these
studies is the concept of discourse synthesis (Ackerman, 1991; Greene, 1993; Lenski,
1998; Marsella, Hilgers and McLaren, 1992). Spivey and King (1989, p.11) defined

discourse synthesis as follows:

some hybrid reading-to-write tasks involve discourse synthesis, a process in
which readers (writers) read multiple texts on a topic and synthesize them.
They select content from the composite offered by the sources — content that
varies in its importance. They organize the content, often having to supply a
new organizational structure. And they connect it by providing links between

related ideas that may have been drawn from multiple sources.

Research by Spivey and her colleagues (Mathison and Spivey, 1993; Spivey, 1984,
1990, 1997, 2001; Spivey and King, 1989) has shaped the notion of discourse synthesis
in writing from external reading materials. The findings of these studies revealed that
writers utilise a meaning-making process in reading-to-write tasks, by transforming a

new representation of the meaning from source materials to their own text through three
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cognitive processes: (1) organising ideas as they read and write; (2) selecting relevant
ideas or information from source texts; and (3) connecting ideas selected from different
source texts and generating links between them. As a result, the reading process is more
centrally situated in the discourse synthesis process, and reading and writing are
integrated within each of the three processes. The findings indicated that reading-to-
write tasks place higher cognitive demands on test-takers than reading or writing tasks
alone, and organisation, selection and connection are “the very basis of reading, writing,
and learning in almost any domain knowledge” (Spivey, 1997, p. 191). The discourse
synthesis process will be discussed in more detail in Section 2.4.

In summary, in order to achieve an understanding of the reading-to-write process,
Section 2.2 has reviewed several writing models (Bereiter and Scardamalia, 1987; Field,
2004; Grabe and Kaplan, 1996; Hayes, 1996, 2012; Hayes and Flower, 1980; Kellogg,
1994, 1996; Shaw and Weir, 2007) that are influential in the current literature; a
cognitive processing model of reading proposed by Khalifa and Weir (2009) was also
outlined in order to shed some light on the reading process; finally, the notion of
discourse synthesis (Spivey and King, 1989) was looked at to provide insights into the
interactive nature of reading and writing in reading-to-write tasks. In the next section,

empirical research on integrated writing tasks will be reviewed.

2.3 Research on integrated writing tasks

Over the past decades, research studies on integrated writing tasks have blossomed,
delving mainly into four lines of research: (1) studies that compared test-takers’
performance on independent and integrated writing tasks; (2) studies that investigated
discourse features of written products in integrated writing tasks; (3) studies that

examined test-takers’ processes while completing the integrated writing tasks; and (4)
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studies that looked into the source use in integrated writing tasks.

2.3.1 Comparison studies

One of the initial areas explored in comparison studies was the relationships between
test-takers’ performance on independent and integrated writing tasks. Several studies
correlated scores from the two types of writing tasks and found that they were similar
and achieved sizable correlations (Brown, Hilgers and Marsella, 1991; Gebril, 2006,
2009; Lee and Kantor, 2005; Watanabe, 2001).

In Watanabe’s (2001) study, he investigated test-takers’ (L2 writers at the
University of Hawaii) scores on a source-based writing task (opinion-writing as follow-
up on the reading input), which he correlated with an independent writing task, and
discovered a medium positive correlation (7=.62) between these two tasks. In contrast,
Gebril (2006) and Lee and Kantor (2005) found much higher correlations between
independent and integrated writing tasks, with correlation coefficients of .93 and above.
The differences between these findings may be due to the uses of different scoring
criteria and the different proficiency levels of participants. It should be noted that, while
these two types of writing tasks both seek to evaluate test-takers’ written products,
differences may still lie in the construct they are designed to elicit. Most importantly,
integrated writing tasks include elicitation of test-takers’ reading-writing skills as well
as their ability to integrate source texts into their own writing.

Although correlation studies have shown the similarities between independent and
integrated writing tasks, differences between these two task types have also been
identified through investigations of discourse features in the written products
(Cumming et al., 2005; Gebril and Plakans, 2009; Guo, Crossley and McNamara, 2013;
Lewkowicz, 1994) and test-takers’ processes during task completion (Ascension, 2005;
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Esmaeili, 2002; Plakans, 2008, 2009b; Yang, 2009).

In a large-scale study of prototype tasks piloted for the Internet-based Test of
English as a Foreign Language (TOEFL iBT) writing section, Cumming et al. (2005)
examined writing features of three tasks: a listening-writing task (writing in response
to a listening passage), a reading-writing task (writing in response to a reading passage),
and an independent writing task. They discovered significant differences across tasks
in areas such as lexical sophistication (in terms of word length and different words
produced), syntactic complexity (in terms of words per 7-unit and clauses per 7-unit)
and argument structure (in terms of propositions, claims, data, warrants and
oppositions). More specifically, they argued that test-takers in the integrated tasks,
compared to the independent ones, tended “to write briefer compositions, to use longer
words, to use a wide range of words, to write longer clauses and more clauses, to write
less argumentatively oriented texts, to indicate sources of information other than
oneself, and to paraphrase, repeat verbatim, or summarize source information more than
to make declarations based on personal knowledge” (Cumming et al., 2005, p. 32).

Lewkowicz (1994) compared the essays produced by two groups of L2 writers
(first-year undergraduates at the University of Hong Kong), one which was provided
with background reading materials for the writing, and the other which had not been
given the materials. She identified a difference in the number of points made in essays
produced in the two types of tasks, with more points introduced in the integrated writing
tasks. And she argued that although more points were included in the integrated task
essays, the lengths of these essays were not longer, thus each point was less developed
than those in the independent task essays. More recently, Guo et al. (2013) examined
the written products that 240 L2 writers produced in two tasks: an independent writing

task, and an integrated writing task (writing in response to a listening passage and a
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reading passage). Linguistic features related to lexical sophistication, syntactic
complexity and cohesion were investigated. Results showed similarities in two features
across tasks: essay length and past participle verb usage (in passive voice); other
features did not show correlations across the two types of writing tasks.

In summary, the results of correlation studies have indicated that independent and
integrated writing tasks are strongly correlated with each other, however, differences
emerge when further investigations of discourse features and writing processes are
performed. One obvious and critical difference between these two task types is the
inclusion of source materials in integrated writing task, which elicits more discourse
synthesis skills as described in Spivey’s model (1990, 1997). These findings provide
evidence for supporting the use of both types of writing tasks to measure the writing
skills or for selecting the one that is most appropriate for the construct to be measured

(Plakans, 2015).

2.3.2 Discourse features

In addition to the comparison studies presented above, another line of research has
focused on features of the written products in integrated writing tasks across different
proficiency levels (Baba, 2009; Cumming et al., 2005, 2006; Gebril and Plakans, 2009,
2013, 2016; Plakans and Gebril, 2017).

Earlier research on independent writing tasks investigated writing features in terms
of fluency, syntactic complexity, grammatical accuracy, and vocabulary richness or
sophistication (Jarvis, Grant, Bikowski, & Ferris 2003; Ortega, 2003; Sasaki, 2000).
With respect to integrated writing tasks, several studies have shown that fluency
consistently increases with proficiency levels (Cumming et al., 2005; Gebril and
Plakans, 2009). In terms of syntactic complexity, Cumming et al. found significant

35



differences in the number of words per T-unit (defined as the smallest unit of a sentence
that can stand alone grammatically) across proficiency levels, but none when measuring
the number of clauses per T-unit. In a similar study, Gebril and Plakans (2009) analysed
the discourse features of 131 English essays written by Arabic speakers in a source-
based writing task (an argumentative essay prompt with two short reading passages),
and they found no significant differences in the number of T-units per sentence.
Grammatical accuracy in written products has also been investigated (Cumming et al.,
2005; Gebril and Plakans, 2009, 2013). In these studies, grammatical accuracy was
rated and assigned a holistic score. It was found to differ significantly across proficiency
levels, but in post-hoc comparison analysis, Gebril and Plakans discovered that it was
only the lowest scoring group that held significant differences, while the upper levels
did not differ significantly in grammatical accuracy (Plakans, 2015).

There is relatively little research on lexical diversity in integrated writing tasks
(Baba, 2009; Cumming et al., 2005). Baba (2009) investigated the relationships
between various aspects of lexical proficiency (including lexical diversity) and the
quality of written products in a summary writing task, and identified a non-linear
correlation between lexical diversity and the quality of summaries. She argued that this
variation in lexical diversity may be because of participants’ heavy reliance on source
texts during writing, and due to this non-linear relationship, lexical diversity did not
contribute much to the variability of scores. Cumming et al. also examined the lexical
features in their 2005 study. Their analysis of lexical features was mainly on two
measures: average word length and type/token ratio. Average word length is a typical
index for measuring lexical sophistication, while type/token ratio measures lexical
diversity. Their results showed that the two integrated tasks yielded higher average

word length than independent tasks. Similarly, higher type/token ratio results were
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reported in integrated tasks. The findings also revealed statistically significant
differences in the two lexical features across different proficiency levels.

A more recent study on discourse features was conducted by Plakans and Gebril
(2017), in which they investigated rhetorical structure in a TOEFL integrated writing
task (writing in response to a reading passage and a listening passage). Three features
were analysed: organisational patterns, coherence and cohesion. The results showed
that organisation quality increased across proficiency levels, but with no difference
between upper levels. A similar pattern was found in coherence quality, which increased
with score levels. However, cohesion features did not yield significant differences
across different score levels.

This line of research contributes to our knowledge of integrated writing tasks, from
the perspective of discourse features of the written products. Although discourse
features are not the focus of the current study, it is helpful, to some extent, in
understanding test-takers’ thought processes while completing a reading-to-write task,
that is, linguistic features of written composition might be somewhat connected to the
integration of source materials, particularly with respect to the integration of more

complex lexis.

2.3.3 Process studies

A third area of research on integrated writing tasks has explored test-takers’ composing
processes in responding to the tasks. These studies have concluded that integrated
writing tasks involve a different set of processes (for example, discourse synthesis)
which is distinct from those required to complete independent writing tasks (Chan, 2013;
Plakans, 2008, 2009), and that reading skills play important roles in integrated reading-
to-write tasks (Ascension, 2005, 2008; Esmaeili, 2002; Plakans, 2009a).
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In Esmaeili’s (2002) study, he asked 34 ESL adult learners with intermediate levels
of English proficiency to complete reading and writing tasks in two conditions: one
includes both reading and writing tasks (thematically related to each other) and the other
with unrelated tasks. Retrospective interviews were conducted and a checklist of the
writing strategies used while writing was employed to understand the reading-writing
process. The findings showed that these test-takers performed significantly better in the
writing when reading and writing tasks were thematically related, concluding that
reading played a critical role in test-takers’ writing processes and “one can hardly view
reading and writing as stand-alone skills” (p. 615). Ascension (2005, 2008) conducted
a validation study of two integrated writing tasks (a summary task and a reflective essay)
through think-aloud protocols, which she coded on the basis of Spivey’s (1984, 1987)
discourse synthesis framework. The results confirmed the existence of a discourse
synthesis process as an underlying construct in integrated writing tasks, and revealed
that reflective essay tasks involved more cognitive operations than summary tasks did.
Plakans’ (2008) study, as mentioned earlier, compared test-takers’ processes while
completing an independent writing task and a source-based writing task (opinion-
writing as follow-up on a reading passage) through think-aloud protocols and post-
protocol interviews. She found that more pre-planning prior to composing was involved
in writing-only tasks, but there was a greater difference in processes across writers in
reading-to-write tasks.

Discourse synthesis, as discussed earlier, is arguably the most unique and essential
process of the reading-to-write construct. This has been demonstrated in Plakans’
(2009b) investigation of six L2 writers’ discourse synthesis processes using think-aloud
protocols. Her findings showed that several writers approached the tasks using

discourse synthesis processes, with varying degrees of using organising, selecting and
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connecting subprocesses among these writers. Another influential study on discourse
synthesis was conducted by Chan (2013), in which she developed a reading-to-write
process questionnaire based upon previous models of reading and writing processes
(this questionnaire will be described in detail in Section 3.2.2) and trialled it in a pilot
study with 99 participants. Chan then used the validated questionnaire to investigate
219 students’ cognitive processes while completing four reading-to-write tasks
(opinion-writing as follow-up on the reading input) under real-life and test conditions.
The results of exploratory factor analysis confirmed the underlying construct of
different cognitive processes that Chan proposed as core processes in a reading-to-write
task. Her findings also revealed that higher-scoring students reported more use of most
of the specified cognitive processes (for example, task representation, connecting and
generating) than lower-scoring students. This study will be discussed in greater detail
in later sections as her reading-to-process questionnaire is also used in the current study
to collect data on participants’ cognitive processes.

Although there is relatively less research on test-takers’ cognitive processes while
completing integrated writing tasks, the above studies have laid a foundation for
understanding this unique set of processes, though they used a restricted set of methods.
The current study contributes to the knowledge of reading-to-write processes and more

research on this aspect will be reviewed in Section 2.4.

2.3.4 Source use

A fourth line of research on integrated writing tasks has investigated the use of sources
through examining test-takers’ written products. Two topics in this area have received
considerable attention: integration style and verbatim copying (Campbell, 1990;
Cumming et al., 2005; Currie, 1998; Gebril and Plakans, 2009; Johns and Mayes, 1990;
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Pennycook, 1996; Shi, 2004; Watanabe, 2001).

Watanabe (2001) identified two types of source use (explicit and implicit source
use) in 47 reading-to-write responses, finding that writers tended to use quotation
(explicit source use) most often, with some instances of partial paraphrasing and
summarising (implicit source use). Similarly, Gebril and Plakans (2009) coded 145
English essays written by Arabic speakers and found that, overall, higher-scoring
students used source texts more than lower-scoring students. Cumming et al. (2005)
also discovered differences in source use across different score levels. The most
proficient writers tended to summarise more than writers at other levels; writers at
intermediate levels paraphrased and plagiarised more than writers at either high or low
proficiency levels; and the least scoring writers tended to summarise, paraphrase and
copy less than writers at all other levels. Cumming et al. (2005) explained that this may
be due to the fact that low proficiency writers were not able to understand source texts
well enough even to perform simple direct copying.

The other topic, verbatim use of source text, has been investigated extensively in
L2 writing research (Asabi, Akbari and Graves, 2006; Currie, 1998; Johns and Mayes,
1990; Shi, 2004). In an early study on verbatim source use, Johns and Mayes (1990)
examined direct copying in 80 writing response of L2 writers at two proficiency levels
on a summary task (summary-writing of the reading input). The findings showed that
the lower-proficiency writers tended to copy more directly, but there was no significant
difference in “correct paraphrasing” between two groups. Interestingly, the higher-
proficiency writers also combined idea units from the source texts more and were likely
to distort some of these ideas. Shi (2004) compared the written products of two types
of writing tasks (an opinion-writing task and a summary task based on the same reading

input) produced by two groups of writers: native and non-native English writers. The
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findings revealed that L2 writers borrowed more from source texts than L1 writers, and
that the summary task elicited more verbatim use of source texts than the opinion task.
Similarly, Campbell’s (1990) study examined the essays produced by native and non-
native English-speaking university students in a source-based writing task (a book
chapter was provided as the background reading text), and found that L2 writers cited
the source texts considerably more than L1 writers.

These studies have provided a solid foundation of understanding source use in
integrated writing tasks. It is clear that source use may vary across proficiency level,
and that the type of text may influence the manner in which it is used. One topic,
however, that has not received much attention is the role of multiple sources. As
integrated tasks normally include more than one source text, how writers navigate
across these texts remains under-researched. Also, most studies have investigated
source use through examining test-takers’ written products, very few studies looked at

test-takers’ online source use processes.

2.3.5 Methods of previous process studies
As the focus of this study is on reading-to-write processes, methods of previous
research on processes are summarised here to shed some light on potential methods to
investigate test-takers’ processes while completing the TBEM-8 reading-to-write task.
It 1s important to note that the most significant obstacle to examining cognitive
processes is that they cannot be observed directly. Previous process studies have
investigated reading-to-write processes through two main approaches: self-report or
observation. As presented earlier, most process studies used self-report methods in
which participants are asked to report their cognitive processing activities either
concurrently (for example, think-aloud protocols) or retrospectively (for example,
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retrospective interviews). One major concern of using concurrent self-report methods
is the extent of reactivity and potential disruption imposed on test-takers’ actual
cognitive processes (Stratman and Hamp-Lyons, 1994). This issue needs to be
considered carefully in particular when the test examined is highly demanding in
cognitive resources (for example, reading-to-write tasks that involve integration of at
least two skills). Retrospective self-reporting methods do not interfere with participants’
actual processes, however, issues such as memory decay and over-reporting may also
be detrimental to the accuracy of data collected (Harwood, 2009).

These two types of self-report methods rely largely on participants’ perceptions of
their cognitive processes, and on their ability to report or recall the processes
(Smagorinsky, 1994). Meanwhile, as there are time costs in collecting and analysing
think-aloud or interview protocols, a relatively small number of participants are usually
involved in these studies (questionnaire is also a kind of self-reporting technique that
can be used in large-scale studies). Other researchers have investigated test-takers’
cognitive processes by using direct observation methods such as video recording
(Bosher, 1998), and screen capture software (Chan, 2011). These studies allow
participants to focus on their actual cognitive processing, with minimum interruption.
However, observations are essentially an “etic” method (based on the researcher’s
interpretation of what he/she observes), and if it is not triangulated with participants’
perceptions of their cognitive processing then important information may be lost.

In summary, there are pros and cons of using each method independently to
investigate test-takers’ reading-to-write processes during task completion, however,
studies that used a combination of these methods have been scarce. More considerations
about the methods to be used in the current study will be further discussed in the next

chapter of methodology (see Section 3.2 for details).
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2.4 Cognitive validity considerations for reading-to-write tasks

In order to establish cognitive validity evidence for the TBEM-8 reading-to-write task,
several validation frameworks are first reviewed in Section 2.4.1 and a set of cognitive

processes to be investigated in this study are proposed and described in Section 2.4.2.

2.4.1 Validation in language testing

Validity refers to the degree to which a test measures what it is supposed to measure
(Cronbach, 1988; Lado, 1961), and is evaluated through observation of evidence
pertaining to different categories of validity. Validity theory has undergone rapid
developments in the past 50 years. One of the most important transition periods of
validity theory in language testing was in early 1990s when Bachman first introduced
Messick’s (1989) unified (unitary) validity theory into the field, which ended the
dominance of the early “Trinitarian doctrine”, that is, content, construct and criterion
validity (Guion, 1988), and a variety of validity classifications. Since then, the research
horizon of validity has been significantly expanded, incorporating more practical
studies such as test use and social consequences.

Despite its usefulness in test validation, the notion of validity as a unitary concept
still has several problems, from both theoretical and practical perspectives, among
which the most troublesome one is — how to develop a feasible and operable validation
framework to validate language tests within the theory of this unified validity. An early
attempt to address this issue was that of Kane (1992), in which he proposed an
argument-based approach to test validation and developed the notion of the
“Interpretative argument” as providing a framework to gather and disseminate evidence
for supporting intended score interpretation (Bachman, 2005). An interpretative

argument consists of inferences and assumptions that need to be supported by relevant
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evidence; Kane (1992) put forward three criteria to evaluate the inferences made on the
basis of an interpretative argument: (1) clarity of assumption; (2) coherence of argument;
and (3) plausibility of assumptions.

Based on Kane’s (1992) work, Kane, Crooks and Cohen (1999) provided a
detailed explanation of an interpretative argument that links observations to
interpretations. The argument is composed of four parts and each part is linked to the
next by an inference (see Figure 2.9). The first inference, “scoring”, is from a

performance to an observed

Scoring Generalization Extrapolation

Observation | Observed Universe _ Target Score
v Score — Score / (Interpretation)

Figure 2.9: Links in an interpretative argument — adapted from Kane, Crooks and
Cohen (1999, p.9) (Bachman, 2005)

score, and is based on two assumptions: (1) the scoring procedures are appropriate and
consistent; and (2) the observed performance occurred under conditions consistent with
the intended score interpretation. The second inference, “generalization”, is from the
observed score on a particular measure to a universe score, and is based on the
assumptions of measurement theory, for example, generalisability theory. The third
inference, “extrapolation”, is from a universe score to a target score, which is, as Kane
et. al described, an interpretation of what a test-taker knows or can do. This inference
is based on the claims in an interpretative argument and the collected evidence
supporting these claims (Bachman, 2005).

From a different perspective (test design and development), Mislevy, Steinberg
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and Almond (2002, 2003) also drew on the theory of evidentiary reasoning, and
developed a set of steps and procedures called “evidence-centered design” (ECD) to
guide test development. The key element in the ECD is what they referred to as an
“evidentiary argument”, which logically connects the claims (interpretations to be made)
with the evidence that needs to be collected to support these claims. This evidentiary
argument has some practical benefits in terms of guiding the development of tests and
scoring rubrics, as well as facilitating the gathering of evidence for validity and
generalisation (Mislevy et al., 2002).

Mislevy et al. (2003) claimed that their validity arguments are based on Toulmin’s
(2003) argument structure (see Figure 2.10), which consists of several essential
elements as follows:

1. Claim: this is the interpretation to be made about what a test-taker knows or can
do, based on the analysis of data.

2. Data: it consists of “information on which the claim is based” (Toulmin, 2003,
p.90); in language testing, these are the responses of test-takers to certain tasks (for
example, multiple choice questions); the link between the data and the claim represents
an inference, which is justified through a warrant.

3. Warrant: warrants are propositions that help to justify the inference made from
data to claim; the warrant is based on backing.

4. Backing: the backing consists of “other assurances, without which the warrants
themselves would possess neither authority nor currency” (Toulmin, 2003, p. 96); in
language testing, most of these backings come from theory, evidence collected during
the validation process, or prior experience.

5. Rebuttal: rebuttals are counterclaims to an intended inference; in a validity

argument, counterclaims correspond to potential sources of invalidity that may result in
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“construct irrelevant variance” and “construct underrepresentation” (Messick, 1989).

Claim

unless

since ' Rebuttal

‘Warrant 50

Backing Data Rebuttal

Figure 2.10: Toulmin diagram of the structure of arguments — adapted from Mislevy et
al. (2003, p. 11) (Bachman, 2005)

These argument-based approaches to language test validation (Kane, 1992, 2001,
2002; Kane, Crooks and Cohen, 1999; Mislevy et al., 2002, 2003) provide a logic and
set of procedures for articulating claims and for collecting evidence to support these
claims, however, as Bachman stated (2005, p.4), “these argument-based approaches
have focused primarily on claims about the interpretation of test scores, and have not,
until very recently, begun to address issues of test use and the consequences of test use”.
Based on the research of argument-based approaches to validation, Bachman (2005)
put forward his structure of an assessment argument.

According to Bachman (see Figure 2.11), an assessment use argument consists of
two parts: an assessment utilization argument, which links an interpretation to a
decision, and an assessment validity argument, linking assessment performance to an
interpretation. Thus the whole validation process can be divided into two stages, and in

each stage, the arguments need to be justified by offering both backings and rebuttals
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to the inferences or decisions (for an updated version of the assessment use argument

see Bachman and Palmer, 2010).
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Figure 2.11: The structure of an assessment argument (Bachman, 2005, p. 25)

Although the argument-based approaches to validation provide a logic and
scientific way to guide the validation and test development process, still, they are too
general to be conducted with research instruments in practice, in other words, they lack
operability. Weir (2005) made a notable attempt to address this issue by proposing an
evidence-based “socio-cognitive validation framework™. Figure 2.12 shows an updated
version of this framework tailored towards the validation of writing tests. Shaw and
Weir’s (2007) framework consists of six aspects of validity: test-taker characteristics,
cognitive/theory-based validity, context validity, scoring validity, consequential validity,
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and criterion-related validity. Arrows in this framework indicate the principal
direction(s) of any hypothesised relationships, and the timeline runs from top to bottom,
that is, “before the test is finalised, then administered and finally what happens after the

test event” (Weir, 2005, p.43).
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Figure 2.12: A socio-cognitive framework for validating writing tests (Shaw and Weir,
2007, p.4)

Test-taker characteristics can be divided into three main categories: (1)
physical/physiological characteristics such as test-takers’ age, sex, and partial
sightedness; (2) psychological characteristics, for example, personality, memory,
cognitive style; and (3) experiential characteristics, for example, education, and
examination preparedness. Test-takers’ characteristics are directly connected to the
context and cognitive validity because these characteristics will directly impact on the
way test-takers process the test task in a certain context.

Unlike previous validation frameworks, which see construct (content) validity as
a uniform concept, Shaw and Weir’s (2007) framework illustrated the abstract notion
of ‘construct’ as consisting of context and cognitive components in order to provide
stronger evidence for construct validity (Chan, 2013). Context validity considers the
social and cultural contexts in which a test task is performed, for example, for a writing
task (see Figure 2.12), context validity addresses the appropriateness of the task setting
(for example, text length, time constraints, writer-reader relationship) and the actual test
administration (for example, physical conditions and uniformity of administration), and
the linguistic demands inherent in the successful performance of the task (Weir, 2005;
Shaw and Weir, 2007). Cognitive validity looks at the extent to which the cognitive
processing of a test-taker in completing, for example, a writing task resembles that of
the test-taker in the target language situation. It involves collecting both a priori
evidence on the cognitive processing activated by the task before the real test event,
through methods such as think-aloud protocols, and a posteriori evidence on constructs
measured through statistical analysis of scores after the task is performed.

Scoring validity is linked to both context and cognitive validity and accounts for

all aspects of reliability (Weir, 2005). It considers “the extent to which test scores are
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based on appropriate criteria, exhibit consensual agreement in their marking, are as free
as possible from measurement error, stable over time, consistent in terms of their
content sampling and engender confidence as reliable decision-making indicators”
(Shaw and Weir, 2007, p. 6). Criterion-related validity is primarily a quantitative
concept and it accounts for the extent to which test scores correlate with a suitable
external criterion of performance with established properties (Shaw and Weir, 2007).
Consequential validity looks at a test’s impact on institutions and society, its washback
on individuals in classroom or workplace, and avoidance of test bias.

This socio-cognitive validation framework conceptualises the validation process
in a “temporal frame” (Shaw and Weir, 2007), and thus it is easy to identify each type
of validity evidence that needs to be collected at each stage in the test development,
monitoring and evaluation cycle. Furthermore, this socio-cognitive approach improves
the operability of validation work to a greater degree and it is a relatively cohesive
validation framework that almost covers all the aspects which should be considered in
a practical validation process. A number of language examination boards such as
Cambridge English Language Assessment have used this framework to examine the
extent to which the six aspects of validity in the framework have been operationalised
in their tests of the four language skills, that is, listening, speaking, reading and writing.

Although the socio-cognitive validation framework has led to improvements in
test design and validation, its current application has largely been limited to language
tests assessing the writing-only skills. As reviewed earlier in this chapter, reading-to-
write tasks have been increasingly used to assess test-takers’ ability to write from
sources, but the construct of this type of task remains under-theorised. Therefore, it is
necessary to extend the use of this framework to the design and validation of reading-

to-write tasks to gather more evidence to support their legitimacy.
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This study aims to examine test-takers’ cognitive processes while completing the
TBEM-8 reading-to-write task and establish evidence of its cognitive validity. By
reviewing literature on models of writing, reading and discourse synthesis, and on
relevant studies of reading-to-write process in previous sections, a set of cognitive
processes to be investigated in this study are proposed and described in detail in the

following subsection.

2.4.2 Cognitive processes to be investigated in this study

In order to investigate the cognitive validity of a reading-to-write task, it is necessary
to provide evidence that test-takers are engaging with the range of cognitive processes
considered integral to real-world reading-to-write activities. Based on the relevant
literature, this study proposes a set of ten categories of cognitive processes that test-
takers are likely to use while completing the reading-to-write task. They are: text
interpretation, task representation, macro-planning, organising, selecting, connecting,

micro-planning, translating, monitoring, and revising.

1. Text interpretation

As presented in Hayes (1996) model, text interpretation is a process in which
writers create “internal representations from linguistic and graphic inputs” (p. 13), and
is mainly concerned with reading activities. This process is involved in almost any type
of tasks. In a traditional independent writing task, text that needs to be interpreted
includes the text in the task instructions and the text writers have written, while in an
integrated reading-to-write task, text in the source materials is also added into the whole
text, which may result in differences in writers’ cognitive processing while completing
the task.
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Khalifa and Weir’s (2009) reading model provides a useful classification of
reading activities that test-takers perform in real-life situation. Two types of reading are
identified in their model: careful and expeditious. Careful reading involves
comprehending every part of the whole text, while expeditious reading involves
selective, quick and efficient reading to access desired information from a text. Careful
and expeditious reading can both be accessed at local and global levels.

Careful local reading is used to comprehend the meaning of sentence(s), during
which lower-level processes such as “decoding at the word or phrase levels” and
“establishing propositional meaning at the sentence level” are involved; careful global
reading is used to comprehend main ideas or the majority information in the whole text,
and higher-level processes such as “linking propositions in building a mental model”
and “inferencing” are involved in this type of careful reading (Khalifa and Weir, 2009).
Expeditious local reading is used to scan or search for specifics in the text, while
expeditious global reading involves skimming for gist, or searching for main ideas and
important details.

Studies of reading processes in language testing are mainly concerned with
independent reading tasks (for example, reading comprehension). Most findings have
revealed that independent reading tasks seem to be targeted at measuring careful local
reading at the clause and sentence level rather than careful reading at the global level,
and rarely at expeditious reading (Urquhart and Weir, 1998; Khalifa and Weir, 2009;
Moore, Morton and Price, 2010). There is little research on reading processes involved

in integrated reading-to-write tasks.

11. Task representation
As Flower et al. explained in their 1990 study, task representation is an
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interpretative process during which test-takers create an initial understanding of the task
demands. Test-takers usually start with the process of task representation when
responding to any type of task. In a writing task, they tend to create a representation of
the task by reading through the task instruction, which contains information about the
topic of the task, rhetorical functions expected, for example, describing and discussing,
and contextual constraints such as time constraints and word length, and sometimes
scoring criteria and information about the input materials (in a reading-to-write task).

Task representation is an important process because test-takers’ performance is
dependent on their understanding of the task. As discussed earlier in Hayes’s (1996)
writing model, if writers create a task representation based on a misunderstanding of
the instructions, they may not be able to address the task appropriately. Flower et al.
(1990) found that undergraduate students created different representations for the same
reading-to-write task in terms of main sources of ideas, text features, organizational
structure of the text, and strategies to use. Also, their results indicated that students with
more experience in academic writing tended to create a more accurate task
representation than students with less academic writing experience.

In studies of L2 writing, a number of researchers have investigated the process of
task representation in completing a reading-to-write task. Ruiz-Funes (2001) examined
the written products of 14 Spanish-as-a-foreign-language students who composed an
essay discussing a literacy text, and found that writers approached the task differently,
and resulted in various rhetorical styles. The more cognitively complex style, however,
did not lead to a text with more syntactically complex structures. Allen (2004) followed
an English-as-a-second-language student through a linguistic class assignment, finding
that the student’s representation of the task was greatly impacted by her prior

experience in writing from external source materials. Similar to Allen’s study,
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Wolfersberger (2007) found that four Chinese writers’ representation of a classroom-
based reading-to-write task were shaped by a variety of personal and contextual factors
such as writers’ background, prior experience, and interactions with course lecturers
during the writing process.

Plakans (2010) compared ten writers’ task representation process in completing an
integrated reading-to-write task and an independent writing task through think-aloud
protocols and interview, finding that some writers failed to spot the difference between
these two types of tasks, and used the same independent writing process to compose
essays. Also, her findings revealed that all writers followed “an initial circular process
of reading and rereading the integrated prompt that consumed time and increased the
complexity of understanding the instructions in task” (Plakans, 2010, p. 193), which

was not found in the independent writing task.

1I1. Macro-planning

As discussed earlier in Hayes and Flower’s (1980) model, they proposed that the
process of planning involves generating, organising and goal setting. Based on Hayes
and Flower’s writing model, Field (2004) divided planning into three processes: macro-
planning, organisation and micro-planning, to illustrate different purposes of the
planning activities. Macro-planning is a process whereby writers plan for the writing
goals and content, and identify major constraints of the task such as the target readership,
genre and the level of formality required, on the basis of their
understanding/representation of the task (Field, 2004; Shaw and Weir, 2007).

Scardamalia and Bereiter (1987) discovered that unskilled writers did not seem to
use planning processes at the macro-level because they adopted a knowledge-telling
approach to writing when they retrieved and listed ideas from their long-term memory
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in a rather linear way. In contrast, skilled writers tended to use a knowledge-
transforming approach to writing, during which they put considerable effort into macro-
planning to guide their writing. Similarly, Field (2004) argued that skilled writers paid
much more attention to planning processes than less skilled writers did, and Eysenck
and Keane (2005) claimed that it is the planning process that helps to distinguish
between advanced writers and novice writers. There are also studies (for example,
Hyland, 2002) which found that L2 writers are very likely to plan less during writing
than L1 writers, and have more difficulty in setting goals for writing.

Burtis, Bereiter, Scardamalia and Tetroe (1983) attempted to look at what writers
actually planned during writing through think-aloud protocols, and found that novice
writers’ planning protocols closely resembled the ideas put forward in their written
product, while the protocols of advanced writers’ planning process contained
“provisional ideas, goal statement, comments and problem-solving attempts” (Burtis et
al., 1983, p.154). Contextual features of the task seem to be another factor that impacts

on writers’ macro-planning process (Grabe and Kaplan, 1996; Shaw and Weir, 2007).

1V, Organising

In a traditional independent writing task, organising is a process in which writers
organise the ideas to be put into their text by evaluating their priorities and relevance to
topic of the task, while in an integrated reading-to-write task, as Spivey (1991) argued,
writers not only order ideas in their own text, they also organise the relationships
between ideas in the source texts to achieve an understanding of the text.

Field (2004) claimed that when writers are producing text, they often have an
abstract provisional organisation of ideas in their mind, dependent on the task types.
For example, if the task asks them to describe an event, they would be likely to have a
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sequential structure in their mind; if they are required to compare and contrast in a task,
they would possibly have an advantage-versus-disadvantage structure in mind. These
structures created in the writer’s mind may or may not be same as those inherent in the
source texts. Therefore, the writer may retain a similar structure in their text as the one
presented in the source texts (Spivey, 1984), while they may also generate a new
structure in order to absorb different ideas from multiple source materials.

Scardamalia and Bereiter (1987) discovered that writers who adopted a
knowledge-telling approach to writing devoted little effort in ordering the ideas to be
put in the text, but generated text in a rather linear fashion, that is, put down ideas in
the order as they were retrieved from long-term memory. This is like dumping all the
relevant knowledge in writers’ mind at once, a process often found in writing-disabled
students whose ability to plan is believed to be disrupted (Cherkes-Julkowski, Sharp
and Stolzenberg, 1997). On the other hand, writers who adopted a knowledge-
transforming approach to writing were actively engaged in organising processes as they
transformed the ideas from their mind into the text by ordering and prioritising these
ideas based on the evaluation of their relevance and importance to the writing goals.

It should be noted although the organising process has been extensively
investigated in independent writing tasks, it is under-researched in integrated reading-
to-write tasks. In Plakans’ (2009b) study, she investigated test-takers’ processes of
discourse synthesis through think-aloud protocols and interviews, finding that some
writers did spend time organising the relationships between ideas in the source texts to

support their reading and guide their text production.

V. Selecting and connecting (generating)
Selecting and connecting are the other two important processes in Spivey’s
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discourse synthesis model (Spivey, 1984, 1990, 1997; Spivey and King, 1989).
Selecting is a process used when writers select relevant ideas or information from the
source materials or their long-term memory to put into the text they are going to produce.
Spivey (1991) argued that selecting plays an important role in meaning construction
because the new meaning constructed is based on the ideas writers select from either
internal or external sources.

Scardamalia and Bereiter (1987) found that advanced and immature writers
employed the selecting process very differently. Immature writers select ideas simply
by ranking information according to importance when recalling knowledge from
memory, while advanced writers devote more cognitive effort in selecting content by
resorting to a set of criteria, for example, the relevance to the writing goals, the
appropriateness for intended readers, fitness to the overall structure.

Connecting is a process in which writers bring what they already know into the
reading and create meaning-enhancing additions (Levin, 1988). In other words, writers
combine the knowledge they retrieve from memory with the ideas they select from
source materials, and generate either links between these ideas or new meaning (Kucer,
1985; Spivey, 1987). As they select and connect during reading, they are creating a pool
of ideas from which to draw for the writing process (Stein, 1990). The output of
selecting and connecting may ultimately become the basis of plans for the writing.

As discussed in Bereiter and Scardamalia’s (1987) model, writers who adopt the
knowledge-telling approach engage in a rather linear and straightforward writing
process, during which the main activities are retrieving ideas from memory and putting
them into the text. They are less likely to connect ideas in the source texts with their
own knowledge when writing from sources. In contrast, skilled writers who use a

knowledge-transforming approach tend to constantly connect ideas from their memory
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and source texts to generate ideas for the new text. These new ideas may be repetitive
and vary in importance to the writing goals, thus the process of organising may be

activated to address these issues.

VI. Micro-planning and translating

As Field (2004) argued, the processes of planning and organising not only take
place at the macro-level, they may also be conducted at the micro-level, that is, at the
sentence and paragraph level. During the micro-planning process, writers plan for the
text that is about to be produced. At the paragraph level, writers plan for the goals,
content and structure of a particular paragraph, possibly with constant reference back
to the macro-plans established earlier (for example, the overall writing goal, genre and
level of formality) as well as the text written so far. At the sentence level, writers plan
for the structure and content of an upcoming sentence. It is believed that the actual text
production process is based on writers’ micro-plans rather than the macro-plans (Field,
2004).

The output of the micro-planning process is stored in writers’ mind in the form of
specific goals at the paragraph and sentence level, which then become the bases of the
translating process, during which writers’ abstract ideas are translated into concrete
linguistic forms. Shaw and Weir claimed that it is through the translating process that
“the writer moves from an internal 'private' representation, which is abstract and only
understood by him or her, to its expression in the ‘public’ shared code of language”
(2007, p. 39). They also argued that the language translated needs to be not only
lexically and syntactically correct but also functionally appropriate. Field (2005) further
pointed out that for L2 writers, the translating process may be so demanding in
cognitive resources that the execution of other processes (for example, organising) is

58



hindered.

Micro-planning and translating are two important processes when writers make
micro-plans and carry out these plans to produce text. However, compared to other
processes involved in writing, they may be more difficult to be investigated reliably as
writers tend to be less aware of the use of these two processes. Previous studies that
investigated micro-planning and translating processes have been performed solely
under experimental settings by using methods such as directed verbal protocols; it is
also believed that these two processes may not differ as much as other cognitive

processes between an independent writing task and an integrated reading-to-write task

(Chan, 2013).

VII. Monitoring and revising

Although the process of monitoring appears to be paid less attention in the models
presented earlier, Field (2004) pointed out that writers actually engage in the monitoring
process at different levels throughout the writing process. At a basic level, monitoring
involves checking the mechanical accuracy of the text produced, for example, spelling,
word use and syntax, while at a more advanced level, it involves monitoring higher-
level features of the text produced such as development of arguments, relevance to and
adequacy for the task set (Field, 2004, 2005; Shaw and Weir, 2007).

Because monitoring is a demanding process which requires high mental resources,
it is subject to attentional constraints. Field (2004) argued that writers seem to focus on
only one level of monitoring at a time; low-level monitoring is likely to happen during
the text production process, while high-level monitoring may be reserved for a post-
production stage, that is, when a certain amount of text had been produced. He (2005)
further claimed that many L2 writers do not engage in monitoring processes because it
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is difficult for them to assess their writing qualities during translation due to its extra
cognitive demands in retrieving linguistic knowledge.

The revising process is highly connected with the process of monitoring and may
be conducted at any stage in writing. When revising, writers return to aspects of the text
identified as unsatisfactory and make corrections or adjustment (Shaw and Weir, 2007).
Although these aspects identified may not all be revised, “it is very unlikely that
revising occurs without monitoring” (Chan, 2013, p.71). There are two levels of
revising, each corresponding to one of the two levels of the monitoring process: at the
basic level, writers make revisions of issues relating to textual features, for example,
spelling and word use; at the advanced level, writers deal with issues such as the
development of arguments, coherence and cohesion of the text.

Many studies have compared the use of revising processes between skilled and
unskilled writers, finding that skilled writers are more proficient in revising than their
counterparts (Flower and Hayes, 1980; Graham and Harris, 1996, 2000; Perl, 1979).
Hayes and Flower (1980) found that fifteen percent of the protocols reported by skilled
writers contributed to the revising process. Perl (1979) found that writers who adopted
a knowledge-transforming approach engaged more often in revising writing goals and
main ideas of the text. In contrast, novice writers devote much less attention to revising
in writing, and, when revising, they are more likely to revise lower-level features of the
text, for example, correcting spelling errors and making small changes in wording
(MacArther, Graham and Harris, 2004). It seems that it is the level of revising process
but not the number of revisions that distinguishes between skilled and unskilled writers

(Scardamalia and Bereiter, 1987).
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2.5 Research questions

Several research gaps emerged based on the review of literature presented above.
Compared with the abundance of studies on independent writing tasks, there has been
relatively less research on integrated writing tasks in the literature of L2 writing
assessment. Among the studies that attempt to investigate the reading-to-write construct,
the majority of them have focused on discourse features of test-takers’ written products
and score interpretations (Ascension, 2008; Brown et al. 1991; Cumming et al., 2005,
2006; Gebril, 2009; Lewkowicz, 1994), and use of source texts (Campbell, 1990; Gebril
and Plakans, 2009; Johns and Mayes, 1990; Watanabe, 2001). Relatively few studies
have been conducted to examine the reading-to-write construct as a unique set of
processes. Among these few attempts to explore the reading-to-write processes, most
studies used think-aloud protocols, interview or questionnaire techniques to collect and
analyse data, each of which is considered problematic when used alone.

Therefore, in order to address the gap in research, it was decided to combine eye-
tracking, stimulated recall and questionnaire methods (these methods will be discussed
in detail in Chapter 3) to examine test-takers’ cognitive processing while completing
the TBEM-8 reading-to-write task. This study contributes to the understanding of
reading-to-write processes and establishes cognitive validity of the TBEM-8 reading-
to-write task. Also, the usefulness of combining different research methods in integrated
writing process studies is presented.

Two sets of research questions were proposed. The general aim of this study was
translated into the first overarching research question:

RQ1. What cognitive processes do test-takers employ while completing the
TBEM-8 reading-to-write task?

To gain further insights into test-takers’ cognitive processing, one sub-question
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(RQ1a) was formulated, exploring the nature of cognitive processing depending on test-
takers’ performance on the task:

RQ1a. Are there any relationships between the use of cognitive processes and test-
takers’ performance on the task?

The second overarching question aims to look at how test-takers engage with the
source materials through an online investigation of their eye movements during task
completion:

RQ2. To what extent do test-takers engage with the source materials in the TBEM-
8 reading-to-write task?

Also, two sub-questions were proposed to further investigate test-takers’ source
use and explore the difference in eye-tracking measures across different performance
levels:

RQ2a. Are there any difference in eye-tracking measures among different source
materials?

RQ2b. Are there any relationships between eye-tracking measures and test-takers’

performance on the task?

2.6 Summary

In this chapter, published literature in reading-to-write processes has been reviewed to
provide a foundation for the thesis. First, in Section 2.2, relevant models of reading and
writing processes, as well as a discourse synthesis model were presented to shed light
on the reading-to-write process and identified several processes (for example, selecting
and connecting) that are unique in reading-to-write tasks. Research on integrated
writing tasks was then reviewed in Section 2.3 in terms of four different topics:

comparison (between independent and integrated writing tasks) studies, discourse
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features, process studies, and source use; the focus of this study was pointed out as
investigating test-takers’ reading-to-write processes and methods of previous process
studies were summarised to determine the research methods (see Chapter 3 for more
discussion on the methods) used in this study. Section 2.4 revisited several validation
frameworks in language testing and proposed a set of cognitive processes to be
investigated to provide evidence for cognitive validity. Finally, based on the literature
review, two sets of research questions to be addressed are proposed.

In the next chapter, methodological grounding for the research design of this study
will be discussed in more detail, and the research methods for each separate study will

be described.
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CHAPTER 3 METHODOLOGY

3.1 Introduction

This chapter introduces the methodology for the present study from a macro- and micro-
perspective. First, Section 3.2 provides some macro methodological grounding for the
research design. The issues considered here relate to the study as a whole, illustrating
the methodological underpinning to each chosen research method. Second, the micro
plans for data collection and analyses of the two sources of data — from Study I, the
eye-tracking and stimulated recall study, and Study II, the questionnaire study — are

presented in Sections 3.3 and 3.4. Section 3.5 concludes this chapter.

3.2 Methodological grounding

The present study seeks to look into test-takers’ cognitive processing while completing
a reading-to-write task, which could potentially be investigated through a variety of
methodological approaches used in relevant previous studies. However, as discussed in
the literature review, these approaches (e.g., think-aloud protocols, questionnaires) have
different drawbacks when used alone, and are liable to over-generalise the findings
beyond the limitation of each method. Sections 3.2.1 and 3.2.2 below discuss the
potential usefulness of these methods (eye-tracking, stimulated recall and
questionnaires) in the present study, illustrating their strengths and drawbacks, and

finalise the methods for data collection in Study I and IL
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3.2.1 Combining eye-tracking and stimulated recall

The theoretical underpinning to the eye-tracking technique is that our eye movements
can be used to make inferences about our cognitive processes (Peyrichoux and
Robillard-Bastien, 2006). One of the main benefits of eye-tracking is that it is, to the
best of the author’s knowledge, the only method that can be used to objectively and
accurately record and analyse individuals’ visual behaviour, thereby allowing us to
study a participant’s eye movements when performing specific tasks (e.g., listening and
reading). This gives insights into the cognitive processes underlying their looking
behaviour and reveals things such as reading patterns throughout task completion.

Although eye-tracking adds detailed, quantitative data to understanding a
participant’ cognitive processes, the data cannot always be clearly interpreted without
participants providing information about their behaviour (Hyrskykari, Ovaska,
Majaranta, Rédihd and Lehtinen, 2008). For example, a longer fixation does not
necessarily mean the participant found a particular area interesting, but it may also
mean that they found it hard to interpret (Cowen, Ball and Delin, 2002). Therefore, it
is of importance to supplement eye-tracking data with additional qualitative data gained
from participants on their experiences to facilitate interpretation.

Think-aloud methods have the potential to be combined with eye-tracking to add
more qualitative information to the data. They are commonly used in second and foreign
language testing research (Ascencion, 2005, 2008; Green, 1998; Plakans, 2009b;
Yoshida, 2007; Yu, Rea-Dickins, & Kiely, 2011). As a common source of data
elicitation, they can be broadly categorised as either concurrent (on-line) or
retrospective (off-line). The concurrent think-aloud (CTA) method allows a participant
to verbalise their thoughts during task completion, while the retrospective think-aloud

(RTA) method requires participants to report their thoughts either during specific breaks
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in the actual task, or immediately after they have completed a task (Leow and Morgan-
Short, 2004).

Both methods are effective ways of gaining insights into participants’ cognitive
processes regarding task completion, however, each one has its own limitations and
problems. In general, think-aloud protocols may not be sufticient since certain cognitive
processes are unconscious, and participants may thus not be able to adequately report
their thought processes. A serious critique of the CTA method is that it is more easily
affected by reactivity, that is, “By thinking aloud, participants’ internal processes may
differ from what they would have been had they not performed the verbalisation” (Leow
and Morgan-Short, 2004, p.38). As the cognitive workload increases, participants may
be less likely to fully report meaningful information, or their natural behaviour (i.e.,
their linguistic and/or nonlinguistic output) may be more likely to be altered by the
disruption imposed on the actual cognitive processes, thereby biasing results. Similarly,
the RTA method is not a problem-free methodology as well. It must be used with care;
as the participant is asked to recall the way they complete the task rather than provide
real-time information while doing the task, certain processes may be forgotten or
participants may intentionally or unintentionally fabricate information due to imperfect
memories (Russo, 1979).

The combination of the CTA method with eye-tracking technique has proven to be
less suitable in practice because participants may produce eye movements that they
would not normally do if completing the task without thinking aloud in a normal
environment (Kim, Dong, Kim and Lee, 2007). For example, they may fixate on certain
areas of the screen while verbalising their cognitive processes. The RTA method is more
appropriate to be used in process studies (particularly when participants have to perform

tasks which require high cognitive demands, e.g., the TBEM-8 reading-to-write task)
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where quantitative eye-tracking data will be analysed.

Since memory decay and potential for fabrication are likely to happen when using
the traditional RTA method, a variety of this method emerged, that is, cued RTA, or
referred to as ‘stimulated recall’ in this study, which is “carried out with some degree
of support for the recall” (Gass and Mackey, 2000, p. xi). Examples of commonly used
support include showing participants a video playback so that they can watch
themselves performing the original task, or “giving learners their L2 written product,
so that they can follow the changes they made” (Gass and Mackey, 2000, p. xi). The
stimulated recall method has proven to be able to get more detailed information from
participants (Namahn, 2001), and also allows the participants to reflect upon their
actions more actively that they may not be able to do through other methods. Using a
video cue that features a participant’s eye movements (eye-movement recordings) has
also been demonstrated effective at eliciting comments from participants (Brunfaut,
2016; Brunfaut and McCray, 2015; Holzknecht, Eberharter, Kremmel, Zehentner,
McCray, Konrad, & Spéttl, 2017; McCray and Brunfaut, 2018; Yu, He, & Isaacs, 2017),
as it shows in much detail the participants’ eye traces throughout task completion, which
almost eliminates the risk of fabrication.

Therefore, based on the above discussion of the eye-tracking technique and two
types of think-aloud methods, it was decided to combine eye-tracking and stimulated
recalls to obtain data on test-takers’ cognitive processes while completing the TBEM-8
reading-to-write task (Study I). This can potentially balance the strengths and
weaknesses of each individual method: the recordings of participants’ eye movements
acted as stimuli for their recalls of cognitive processes employed during task
completion, and the recalls in turn added more qualitative information to help the

understanding of the eye-tracking data. In the next section, the potential to use another
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research method, questionnaires, will be discussed.

3.2.2 Reading-to-write process questionnaire

Although the combination of eye-tracking and stimulated recall methods may generate
richer data from participants, it has certain drawbacks. First, it is very time-consuming
to conduct such a study in practice. The research design is often intricate and operating
an eye-tracker is a demanding task. The researcher needs to be well trained before
carrying out an eye-tracking and stimulated recall experiment. The selection of ideal
participants may be more of an art than a science as the eye-tracker works better on
some people than others (this will be discussed in more detail in Section 3.3). Second,
as it is time-consuming and demanding, it could only be applied to a relatively small
number of participants, so that interpreting the results too broadly would be risky, and
any conclusions drawn should be seen as tentative.

Therefore, a reading-to-write process questionnaire (see Appendix E for a full
copy of the pilot questionnaire) was also utilised to elicit participants’ cognitive
processes, so as to offset, to some extent, the drawbacks of eye-tracking and stimulated
recall methods, since it can “report the cognitive processes employed by a large number
of participants in different conditions in a systematic and efficient way” (Chan, 2013,
p.102). This questionnaire was developed by Chan (2013), and adapted according to
the features of TBEM-8 reading-to-write task. In this questionnaire, 42 items were
grouped into five hypothesised phases of academic writing, i.e, conceptualisation,
meaning and discourse construction, organisation, low-level monitoring and revising
and high-level monitoring and revising, which are mainly based upon Field’s (2004,
2008, 2011, 2013) model of cognitive processing activities involved in writing, and
Shaw and Weir’s (2007) model of writing processes. In addition, other relevant

cognitive models including Hayes and Flower’s (1980) writing model, Spivey’s (1984,
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1990, 1997, 2001) discourse synthesis model, and Khalifa and Weir’s (2009) reading
model were studied to determine the reading-to-write cognitive processes that writers
are hypothesised to undergo in each of the five academic writing phases presented
above.

Table 3.1 shows the structure of the pilot reading-to-write process questionnaire.
Seven categories of cognitive processes were identified in the questionnaire. They were
task representation, macro-planning, text interpretation, connecting and generating,
organising, low-level editing and high-level editing. The 42 items were organised in
five stages: while reading the task prompt, while reading the source materials, before
writing, while writing the first draft and after writing the first draft; the digit in front of
the decimal point of an item number indicates which of the five stages this item is in. A
5-point Likert scale was used (5=strongly agree; 4=agree; 3=no view; 2=disagree;
1=strongly disagree), for example, Item 2.1 below is one of the ten items in the second

stage (while reading the source materials).

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

1. Strongly disagree 2. Disagree 3. No view 4. Agree 5. Strongly agree

At the end of each stage, there is one open-ended question eliciting more thoughts
from participants about their thought processes, for example, below is the open-ended

question in the first stage (while reading the task prompt).

What else did you do while reading the task prompt?
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Table 3.1: Structure of the pilot questionnaire (42 items)

Stages
No.
.. After
Phases of Cognitive Reading | Reading Writing i of
; i Before writing
academic writing Processes task source the 1¢t .
_ writing the 13t | 'tems
prompt | materials draft
draft
Task 1.4 25 43
representation
Conceptualisation 8
1.2
Macro-planning 1.3 211 4.5
15
2.1
2.2
- Text 1.1 2.3 4.4
Meaning and interpretation 54
discourse 26 10
construction
Connecting and 2.8 42
generating 2.10 '
57 3.1
Organisation Organising 2'9 3.2 4.1 6
' 3.3
Low-level Low-level 411 5.6
monitoring and editin 4.13 5.8 6
revising g 4.14 5.9
4.6 5.1
. 4.7 52
m(;jlligtlgr-ilﬁvind High-level 4.8 53 | gy
rng editing 4.9 5.4
revising 410 55
4.12 5.7

This preliminary questionnaire was first piloted with 77 participants. Revisions

were made according to the results of several statistical analyses (see Section 3.4 for

details of the pilot study). Also, as the pilot study was conducted almost the same time

as the eye-tracking and stimulated recall study (Study I), some feedback from Study I

fed into the revisions of the pilot questionnaire.

In summary, it was decided, based on the literature review and the discussion of
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each individual methodology above, to combine eye-tracking and stimulated recall
techniques to obtain an in-depth look into test-takers’ cognitive processes while
completing the TBEM-8 reading-to-write task (Study I); furthermore, a reading-to-
write process questionnaire was administered to a larger test-taking population (Study
I1), allowing for triangulation of the findings of each individual method. In the next two

sections, the research methods for Study I and II will be introduced in detail.

3.3 Study I: eye-tracking and stimulated recall — methods

This section introduces the methods for Study I, the eye-tracking and stimulated recall
study. In Section 3.3.1, the recruitment of participants and their background information
are introduced. Section 3.3.2 provides a detailed description of the equipment (Tobii
TX300 eye-tracker) and instrument (the TBEM-8 reading-to-write task) used in this
study. Section 3.3.3 describes the procedures for data collection. Methods for data

analysis are explained in Section 3.3.4.

3.3.1 Participants

A total of 20 students participated in the eye-tracking and stimulated recall study. The
participants were all Master’s students and enrolled in either Linguistics and English
Language or Finance programmes at Lancaster University. They were all native
Chinese learners of English and, at the time of data collection, the majority had been
living in an English-speaking country for less than twelve months. It was believed that
these participants were the most suitable ones, given the location of the eye-tracking
equipment, that could be found to possibly represent the target population of the TBEM-
8 reading-to-write task (see Section 3.3.2 for details).

The participants were recruited through e-mails sent by postgraduate coordinators
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of the Department of Linguistics and English Language and the Management School to
potentially eligible students. In the e-mails, a brief description of the study was provided,
and it was clearly stated that participation in the study was completely voluntary and
would not affect any evaluation on participants’ degree programme. Also, it was stated
in the e-mails that participants would receive compensation either in the form of some
chocolate (for those who participated in the eye-tracking screening but were not
successful) or 15 pounds for their participation and time (for those who participated in
the full study). After contacting the researcher, eligible participants received the
participant information sheet (see Appendix A) explaining the detailed procedures of
the experiment, how the data would be handled and were informed that they were free
to withdraw at any time without giving a reason.

The 20 participants were invited to book a slot for taking part in the experiment
on Doodle (an internet calendar) and they were all present at the eye-tracking laboratory
at the determined time and date. Two of the 20 participants proved to be unsuitable for
being eye-tracked through “scanpath” inspection (Holmqvist et al., 2011), during which
a red ball appeared and moved across the eye-tracker screen, and the participants were
asked to keep their eyes focused on the ball as it moved to assess how accurately their
eye movements followed the path of the red ball. Specifically, one participant had
somewhat downward eyelashes which can block the reflection of the light coming out
of the eye-tracker onto the screen and affect the accuracy of the eye-tracking data. The
other participant was wearing a pair of thick glasses, which may also hinder the
reflection of the light. Data were then collected from the remaining 18 participants who
had been successfully screened for eye-tracking suitability. Out of these 18 participants,
two participants’ data were excluded due to insufficient accuracy (weighted gaze

samples < 50%; 50% means that at least one eye was found for the full recording) for
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further analyses. The final data set therefore included 16 participants: 11 were female
(69%) and five were male (31%); their ages ranged from 21 to 28 years (Mode=23;
Mean=22.6; SD=1.66).

14 participants sat the International English Language Testing System (IELTS) test
within one and a half year before data collection, while the other two took the test two
years earlier. Table 3.2 summarises their performance on IELTS overall and on Reading
and Writing components respectively. According to the Common European Framework
of Reference for Languages (CEFR), these participants’ proficiency levels were

between B2 and C1.

Table 3.2: Participants’ IELTS test scores

IELTS/IELTS Mean Median  Mode Standard Minimum Maximum
components Deviation

Overall 7.16 7.00 7.50 0.35 6.50 7.50
Reading 8.00 8.00 8.50 0.58 7.00 9.00
Writing 6.25 6.00 6.00 0.55 5.50 7.00

3.3.2 Equipment and instrument

The participants’ eye movements were recorded using a screen-based binocular
tracking eye-tracker: Tobii TX300 (Tobii AB, Sweden), whose major technical
specifications are presented below, followed by a description of the primary instrument

used in this study, i.e., the TBEM-8 reading-to-write task.

1. Tobii TX300 eye-tracker

The Tobii TX300 eye-tracker uses dark pupil and corneal reflection techniques to
detect eye movements. During tracking, the infrared illuminators (see Figure 3.1) emit
light and create reflection patterns on the corneas of the subject’s eyes. These reflection

patterns, together with other data about the eyes are collected by image sensors, at a
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sampling rate of 300 Hz per second (collecting raw eye movement data points every
3.3 ms; this frequency is high as 50/60 Hz is more common for similar type of eye-
trackers; the gaze accuracy is 0.4° at the 300 lux illumination level). Image processing
algorithms are then executed to identify relevant features, including the exact positions
of the eyes and the correct reflection patterns from the illuminators. Last, a
mathematical model of the eye is used to calculate the position of the eyes in space and

finally to determine the gaze point on the screen, that is, where the subject is looking.

g

Screen unit

" - i , - seriee
— i nwey \

Eye-tracking unit
Infrared illuminators 4 ¥ g

and image sensors

Figure 3.1: Tobii TX300 eye-tracker

The Tobii TX300 has a high tolerance for head movement. It allows the subject to
move freely in front of the eye-tracker if their heads are positioned within an area of 37
cm (width) x 17 cm (height) at a distance of 65 cm from the screen (maximum head
movement speed: 50 cm/s), and thus eye movements such as fixations and saccades can

be studied without using a chinrest, a device for stabilising the head which may cause
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the subject to feel uncomfortable during the experiment. If the participant moves out of
this area while being eye-tracked and then back into it, tracking is recovered almost
instantly (time to tracking recovery after lost tracking: 10-165 ms). The infrared
illuminators and image sensors, as shown in Figure 3.1, are located underneath an
ordinary looking monitor (screen unit). They are both invisible to the human eye
causing no disturbance to the subject in an experiment so that a participant would
perform the task as if sitting in front of a normal computer screen. The freedom of head
movement and unobtrusiveness allow participants to act more naturally and minimize
their fatigue, particularly in a lengthy experiment such as the one reported in this study,
which involved a reading-to-write task lasting about 40 minutes. In this way, the
features of the specific eye-tracker used contribute to the validity of the claim that
performance is authentic.

Figure 3.2 shows the layouts of the eye-tracking lab during the experiment in this
study. As the data were collected from one participant at a time, two people were present
in each session of data collection. In Figure 3.2 the individual depicted in green was the
participant, who was seated in front of the Tobii TX300 eye-tracker. The distance
between the participant’s eyes and the eye-tracker screen was within a range of 50—80
cm, depending on participants’ preferences for a comfortable position when working
with a computer. As well as the main screen attached to the eye-tracker, there was
another computer monitor on the same desk. It was used as the monitoring screen on
which the participant’s live eye movements were shown. This monitor was facing away
from the participant in order to avoid any distraction that may be caused by the
information shown on the screen. However the screen was angled in such a way that
the researcher could monitor performance (the individual depicted in grey in Figure

3.2). The researcher sat around the corner in the lab, and monitored the participant’s
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composing process primarily to deal with any issues which might have arisen during
the experiment. A video camera was also placed behind the participant and used to
record the stimulated recall session, during which an audio recorder (placed on the desk
somewhere close to the participant) was used to create back-up audio recordings in case

the video camera failed, or the video sound was not clear.

Figure 3.2: Layouts of the eye-tracking lab during the experiment

1l. TBEM-8 reading-to-write task

One sample task of the TBEM-8 reading-to-write task (see Appendix C for the
original task and Appendix D for an English version of it) was provided by the TBEM
Testing Committee and investigated in this study. It should be noted that, as the TBEM-
8 is still in an early stage of development, further tasks could not be supplied by the

committee due to confidentiality and the small number of existing tasks, most of which
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are being used in live testing.

However, this sample task was considered a prototype task developed based on
the writing test specifications of the TBEM-8, in which it is stated that the reading-to-
write task is designed to assess test-takers’ ability “to generalise and integrate
information in the Chinese and English sources provided to write an English essay”
(TBEM-8 testing committee, 2012, p.5). This sample task was, therefore,
fundamentally indicative of the future tasks which would be developed. Other reading-
to-write tasks which share features of the TBEM-8 task type (multiple language input,
different types of sources, etc.) include the HKDSE English Language Paper 3
(Listening and Integrated Skills), in which test-takers are required to first complete a
variety of listening tasks, and then to finish several integrated listening/reading and
writing tasks of different levels of difficulty based on the same theme (Hong Kong
Examinations and Assessment Authority, 2018).

The topic of the task concerned Steve Jobs’ resignation from Apple. The task
contained a set of instructions, and five source materials in the prompt. Source 1 (213
words) was a short passage in Chinese, which gave some background information of
Steve Jobs and Apple; Source 2 (120 words) was a collection of English material
including several video news headlines and two short excerpts from some internet news,
all of which were on Steve Jobs’ resignation; Source 3 (275 words) was another set of
material in Chinese, and contained three short excerpts from some Chinese newspaper
articles, which provided different views on Steve Job’s resignation; Source 4, unlike
other text materials, was a drawing of Steve Jobs’ cartoon image, with a large Apple
icon and some major Apple products beside it and also some additional text: “iRetire
No more Jobs @ Apple” and “See Steve cook up one last announcement in his career”;

Finally, Source 5 provided test-takers a list of ten words and expressions for reference
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while completing the task.

Instructions (117 words) were provided in English as follows:

In this task, you are required to write an essay of 250-280 words as an
assignment for your professor of Strategic Management. You will be given 40
minutes to write an essay entitled The Post Jobs’ Era of Apple. In the essay,
you should describe the event, analyze the situation and comment on the
impact of Jobs’ resignation on Apple. Your essay is to be based on the source
materials given below. But you should not simply copy and translate the source
materials. Your essay will be judged according to how well you develop your
ideas and how coherent your essay is. The task is to be completed on Answer
Sheet 3.

The instructions stated clearly (1) for whom this essay was to be written, so that
the test-taker may be able to decide in what style the writing should be, for example,
whether a colloquial style as might be used in an e-mail or an academic style similar to
that used in an assignment for university course; (2) what content was expected in the
writing (describe the event, analyze the situation and comment on the impact of Jobs’
resignation on Apple); (3) how long the writing should be (250-280 words) and how
much time (40 minutes) was given to complete the task; and (4) some indication of how
the writing was to be scored (how well you develop your ideas and how coherent your
essay is).

This task was displayed on the eye-tracker screen (23-inch TFT monitor; aspect
ratio of 16:9; screen resolution of 1920x1080 pixels). Through a piloting process
conducted with two participants, the task layouts were finalised and transformed for the
eye-tracker screen in html format (see Figure 3.3). The task instructions and the first
three source materials were presented down the left part of the screen and the other two

source materials and the answer sheet (where participants wrote the essay) were

presented on the right part of the screen. The font was legible, and its size was big
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enough to be read, as reported by the pilot study participants. The answer sheet provided
sufficient space (a maximum of 400 word in the Times New Roman with a font size of
13px/10pt) for participants to write on. Each part of the task was fixed on the screen,
thus no scrolling was required, which made it possible for the eye-tracker to calculate

eye movement data within each individual area on the screen.

3.3.3 Procedures for data collection

The data were collected over two sessions. During the first session (eye-tracking
session), the participants completed the TBEM-8 reading-to-write task while their eye
movements were being recorded by the Tobii TX300 eye-tracker. This was immediately
followed by the second session (stimulated recall session), during which the
participants were asked to verbalise their thoughts during task completion, using their
eye traces recorded in the first session as stimuli for retrospection. Figure 3.4 shows the
procedures for data collection. Factors that influenced this design included the nature
of the TBEM-8 reading-to-write task and technical practicalities of the eye-tracking
software (Brunfaut, 2016; Brunfaut and McCray, 2014, 2015). Due to the constraints of
the data collection methods chosen, the data were collected from one participant at a

time, and the session for each participant lasted about one and a half hours.

ntroducti Eye- TBEM-8 Stimulated
niroauction tracking reading-to- recall
suitabilitv write task
Eye-tracking session Stimulated recall session

Figure 3.4: Flowchart of the data collection
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As can be seen in Figure 3.4, the eye-tracking session started with an introduction
to the experiment. The researcher explained to the 20 participants in detail what was
expected of them, and then they were asked to sign an ethical consent form (see
Appendix B), followed by an eye-tracking suitability test, which was to “determine
whether the participant’s eye-traces could sufficiently be captured by the hardware”
(Brunfaut, 2016).

After the eye-tracking suitability test, the participant was instructed to find a
comfortable seating position, which allows them to type easily on the keyboard without
strain and look at the eye-tracker screen in a natural way. This is important because if
the participant was sitting comfortably, their head movement was more likely to be
within the range that the eye-tracker allows. Once a comfortable position was obtained,
the participant was taken through a calibration procedure. During this procedure, the
eye-tracker measures characteristics of the participant’s eyes in order to collect eye
traces as accurately as possible. The participant was instructed to keep their heads still
during calibration and not to move their heads too much throughout the reading-to-
write task completion afterwards (the eye-tracker allows some natural head movement,
but too much movement could impact on the accuracy of the data collected). A 9-point
built-in calibration procedure was used in this study to calibrate the eye-tracker.

Following successful calibrations, the participant proceeded to complete the
TBEM-8 reading-to-write task, which was presented, as shown in Figure 3.3, on the
eye-tracker screen. The participant’s eye movements were simultaneously recorded as
they completed the task. In order to maintain high eye-tracking accuracy, the eye-
positions of the participants were monitored by the researcher throughout the task
completion. This was achieved by looking at the “Track Status” window (see Figure

3.5) displayed on the monitoring screen (see Figure 3.2). The two white circles in the
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middle of the black box represent the participant’s eyes. The circles do not need to be
centered but they should not be too close to the edges. The multi-coloured side bar
along the right edge represents optimal distance (the white triangle inside the bar should
be neither too near the top nor too near the bottom). If the participant was found not to
be staying within the acceptable boundaries, they would be instructed to adjust their
position so that the eye-tracker could record their eye traces accurately throughout the

task completion.

Track Status - Connected &l

Close

Figure 3.5: “Track Status” window in Tobii Studio

Immediately after completing the reading-to-write task, a stimulated recall session
was conducted. During this session, the participant could move freely and was asked to
recall their thought processes while reading and writing. The recordings of their eye
traces were replayed for them to stimulate recall. This session was primarily led by the
participant throughout though some researcher intervention of asking questions to
clarify certain issues occurred at some point. The participant was allowed to pause or

rewind the replay when they wanted to. As mentioned earlier, the stimulated recall
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sessions were audio- and video-recorded, while the transcription and the following data
analysis were based on the video recordings because (1) in the pilot study the participant
was found to point at the eye traces replayed on the screen when verbalising their
thought processes; (2) the visual replay of the participant’s eye traces, together with
their recalls facilitate the interpretation of their thought processes while reading and
writing. The audio recordings served as back-up in case the video sound was unclear or
the device failed.

It should also be noted that the stimulated recall session was conducted in the
participant’s first language, Mandarin Chinese, therefore the participant was more
likely to recall their thought processes more accurately and in more detail (Brunfaut,
2016; Brunfaut and McCray, 2015). After the participants finished reporting their
thought processes, they were asked to fill in a background information questionnaire.
The whole experiment was then over and the main data had been collected awaiting for

further analysis.

3.3.4 Data analyses

To investigate the participants’ eye movements and cognitive processing while
completing the TBEM-8 reading-to-write task, heat-maps resulting from the recordings
of the participants’ eye traces were generated and four eye-tracking metrics were
calculated. The stimulated recalls were coded to identify major types of cognitive
processes. It was believed that the eye-tracking and stimulated recall analyses are
complementary to each other (Brunfaut, 2016; Brunfaut and McCray, 2015; Holzknecht
et al., 2017; McCray and Brunfaut, 2018), as the former would generate more
quantitative data, for example, how long each participant spent on a particular source
material while completing the task, while the latter can provide qualitative information
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on cognitive process employed by the participant during a particular period, thus
balancing the strengths and weaknesses of each individual method and triangulating the
findings. Before going into detail about the eye-tracking and stimulated recall analyses,

the scoring of the participants’ written products is first described below.

1. Scores on the TBEM-8 reading-to-write task

Two raters (both specialised in language testing and with experience in rating
writing tasks) scored the 16 participants’ essays using the TBEM-8 reading-to-write
task rating scale, which is composed of two sub-scales: an analytic scale that has five
differently weighted dimensions, i.e., register (0.8), organisation (1.0), coherence and
cohesion (1.0), grammatical range and accuracy (1.0) and higher-order thinking (1.2);
and a holistic scale. Thus, two types of scores were assigned by the raters: a set of
analytic scores and a holistic score, which were then added up as the participants’ final
scores in line with the formal TBEM-8 scoring procedures.

The inter-rater reliability between the two raters was calculated. As Shapiro-Wilk
tests of normality indicated that both variables’ distributions were not statistically
significantly different from normality (p>.05), Pearson product-moment correlations
were adopted, achieving an acceptable correlation coefficient of =79 (p=.00%%*).
Furthermore, Spearman’s rank-order correlations between the participants’ scores on
the TBEM-8 reading-to-write task and their IELTS scores, particularly on the reading
and writing components (normal distributions could not be found for some of the

measures) were calculated. Results will be presented in the next chapter.
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1. Eye-tracking analyses

In order to answer the second overarching research question (RQ?2), that is, to what
extent do test-takers engage with the source materials in the TBEM-8 reading-to-write
task, heat-maps and four eye-tracking metrics were investigated. They are mainly based
on the participants’ eye fixation data, which in practice are determined by fixation filters
(the algorithm for detecting fixations). In other words, fixation filters are responsible
for what constitutes a fixation, and thus affect how eye-tracking measures such as
fixation count, location and duration, are calculated. The fixation filter adopted in this
study is the Tobii I-VT filter with its default settings (max gap length 75 ms; eye
selection average; noise reduction disabled; window length 20 ms; velocity threshold
30 degrees/second; max time between fixations 75 ms; max angle between fixations 0.5
degrees; minimum fixation duration 60 ms), which is a velocity-based filter and
considered to be functioning well on high-speed eye-trackers such as the Tobii TX300
(Brunfaut and McCray, 2015; Holmqvist et al., 2011; Olsen, 2012).

Absolute duration heat-maps (radius 50 pixels; Scale max value 3.00; Opacity
100%) were created using the fixation filter described above. In this type of heat-map,
different colours are used to display the accumulated fixation duration on different
locations in the image and thus can be used, for example, to measure the amount of
time dedicated to a particular area of the stimulus. Red usually indicates the longest
fixation duration and green the least, with varying levels in between. By contrast, areas
of the stimulus which the subject does not look at remain transparent. Figure 3.6 shows
an example of heat-map visualisation. It can be seen in the figure that, during the first
one minute of recording, the participants spent the majority of time on the area of
instructions while other parts of the task received limited amounts of attention. The

heat-maps, therefore, are useful in understanding the overall distribution of a subject’s
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attention on different areas of the input throughout the experiment.

Task 2: Essay writing (20%) (40 minutes)
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Figure 3.6: Heat-map of the TBEM-8 reading-to-write task for the first one minute of
recording

A total of four metrics were also investigated in the eye-tracking analyses. Before
the data analysis, the eye-tracker screen was divided into seven AOIs (areas of interest)
corresponding to the seven parts of the TBEM-8 reading-to-write task (see Figure 3.7),
which include the task instructions, the source materials one to five and the answer
sheet where the participant wrote the essay. Having identified AOls, the eye-tracker
software can analyse fixation data within each individual area. Below are the four eye-
tracking metrics examined in this study:

1. Time to first fixation, which measures how long it takes before a participant
fixates on an AOI for the first time.

2. Total visit duration, which measures the duration of all visits within an AOIL.

3. Visit count, which measures the number of times a participant visits an AOI.

4. Visit duration, which measures the duration of each individual visit within an
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Figure 3.7: Areas of interest on the eye-tracker screen

Unlike the fixation itself, a visit is an interval between the first fixation on an AOI
and the end of the last fixation within the same AOI. For example, a visit to the task
instructions starts from a participant’s first look at this AOIL, and ends with this
participant looking somewhere else, during which no fixations lie outside the area of
instructions. Therefore, when a participant was, say, reading instructions, a visit would
contain a number of fixations and last longer, in most cases, than a fixation. In this study,
total visit duration was examined instead of total fixation duration because it is
considered as a measure of the overall amount of the participant’s processing as not
only is the duration of all fixations within an AOI measured, but time spent on saccades
(movements between two fixations) is added when calculating the total time of
processing on a particular AOI of the subject’s cognitive processing during task
completion.

All the four measures described above can, to some extent, provide evidence for
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what writers attended to while completing the TBEM-8 reading-to-write task and thus
can inform the answer to RQ2: (1) time to first fixation shows how the participant
approached the reading-to-write task at the start of task completion; (2) total visit
duration reports how long the participant spent looking at each part of the task, which
can help to show us whether participants spent more time reading or writing; (3) visit
count reveals the extent to which participants moved frequently between texts and the
writing space, which can tell us something about how they used the texts; (4) visit
duration provides the statistics about the participant’s each individual visit such as
mean visit duration and max visit duration (the longest visit duration), which can tell
us, for example, whether they were engaging in more detailed reading, or whether they
were looking quickly to “grab” information.

In addition, in order to gain further insights into participants’ source use, Kruskal-
Wallis tests were conducted to examine the statistical significance of differences in time
spent (fotal visit duration) and number of visits (visit count) on each source material
and the instructions (RQ2a); and into the relationships between the participants’ looking
behaviour and their performance levels (RQ2b), correlations were calculated between
the eye-tracking results of total visit duration, mean visit duration, max visit duration
and visit count (the independent variables), and the participants’ scores on the TBEM-

8 reading-to-write task (the dependent variable).

II1. Stimulated recall analyses

The participants’ verbal reports were first transcribed by the researcher (a native
Chinese speaker). As mentioned earlier, the transcriptions were done based on the video
recordings of the stimulated recall session, because it had the advantage of being able
to link what the participant said to what was seen on the eye-tracker screen and thus
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facilitating the understanding of the stimulated recalls. The transcriptions were then
segmented into a series of units (n=1,142), each of which was related to a single action
or idea, such as a plan, or a comment relating to execution of the task, or an evaluation.

Below is an example of the segmented units for analysis.

Now I am looking at the first paragraph, to remind myself that I should stick
to the point that I have made in the first paragraph, so that the essay could
be coherent. (P01-042%*)

*P01= Participant 1, 042=the 42" segment in this participant’s transcript

A coding framework was developed based upon the ten categories of cognitive
processes proposed in Section 2.4.2, which are presented in Table 3.3 (shown on the
next two pages), with examples from the 16 participants’ stimulated recalls. It should
be noted that the cognitive processes of ftext interpretation and monitoring were
categorised into several subprocesses so that different types of cognitive processes
within these categories can be investigated individually. During the coding process,
some segments in the participants’ verbal reports did not fall into the nine categories,
and therefore two additional codes were arrived at: “commenting”, when the participant
made comments either on the quality of their writings or on their reading or writing
processes; “transcribing”, when the participant reported issues related to their
keyboarding skills.

The 1,142 transcript segments were uploaded in Atlas.ti 8 (a qualitative data
analysis software) for coding. To ensure the reliability of the coding process, the
researcher and a second coder (who were both native Chinese linguists, specialised in
language testing and had experience in coding verbal protocols) first applied the coding
scheme to one of the 16 transcripts (147 segments), followed by a discussion of the
segments’ codings on which they disagreed, and then refined the working definitions
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of the cognitive processes after which a final coding was arrived at. The two coders
then coded another four participants’ transcripts. Among the 390 instances (20% of the
total instances) of coding, 333 instances (85% agreement rate) were agreed by both
coders, achieving a good inter-coder reliability value of Cohen’s Kappa=0.833 with
p<0.001. The researcher then coded the remaining segments of transcripts. A total of
1,956 instances of cognitive processes were obtained from the 1,142 segments of the
participants’ stimulated recalls.

In order to investigate what cognitive processes participants employed while
completing the TBEM-8 reading-to-write task (RQ1), the number of occurrences for
each cognitive process/sub-process was calculated and divided by the total instances in
the stimulated recalls and then presented as percentages in the results chapter. Also,
each type of cognitive processes was illustrated in detail, with quotes from participants’
stimulated recalls. Furthermore, the frequency counts were used as the independent
variables to explore relationships (Spearman’s rank-order correlations) between the
participants’ cognitive processing and their scores (the dependent variable) on the
TBEM-8 reading-to-write task (RQ1a).

In summary, this section has presented the research design of Study I, which
sought to investigate test-takers’ cognitive processes while completing the TBEM-8
reading-to-write task by using a combination of the eye-tracking and stimulated recall
techniques. It starts with an explanation of the participants, followed by a detailed
description of the equipment (Tobii TX300 eye-tracker) and the instrument (the TBEM-
8 reading-to-write task), and the data collection procedure. It then describes the
procedures set up for data analysis, beginning with the scoring of the participants’
written products and moving on to the eye-tracking visualisation (heat-maps) and four

eye-tracking metrics to be examined, and the transcribing, coding and analysis of the
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stimulated recall protocols. In the next section, methods for Study II will be introduced.

3.4 Study II: Reading-to-write process questionnaire — Methods

This section introduces the second source of data for the research. It was decided, based
on the discussion of methodology in Section 3.2, to use a reading-to-write process
questionnaire (see Section 3.2.2 for details) developed by Chan (2013) to elicit the
participants’ cognitive processes while completing the TBEM-8 reading-to-write task,
so as to offset the drawbacks of eye-tracking and stimulated recall methods. This set of
data complements and triangulates the data collected in the eye-tracking and stimulated
recall study.

Section 3.4.1 first describes in detail a pilot study conducted before the main study
and revisions of the pilot reading-to-write process questionnaire. Section 3.4.2 then
introduces the recruitment of participants and their background information. Section
3.4.3 describes the procedures for data collection. Finally, methods for data analysis are

presented in Section 3.4.4.

3.4.1 Pilot study
First, in order to test the readability of the preliminary version of the reading-to-write
process questionnaire, it was first trialled with two Chinese Master’s students at
Lancaster University. They were encouraged to read through the instructions and source
materials before they went on to look at the questionnaire, during which they were
asked to identify items that were unclear to them.

According to their feedback, 12 items were modified (see Appendix F for a list of
the modified items). For example, the word “text” in Item 1.2, i.e., “I thought of what I

might need to write to make my text relevant and adequate to the task”, was replaced
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by the word “essay”, because both of the students claimed that they were uncertain
about the meaning of “text” here. Similarly, other items which had the same issue as
Item 1.2 were reworded accordingly. Another way of modifying the items was to add
examples into the original sentence to facilitate the understanding of the item, for
example, in Item 4.8, the students said that they had not much idea of what the word
“coherent” referred to, and so ““e.g. appropriate use of topic sentences, connectives, etc.”
was added.

After the trial, the modified version of this questionnaire was piloted with 81
Chinese third-year undergraduate students (a representative sample of the target
population of the TBEM-8 reading-to-write task), all majoring in business English,
from two universities in China. They were invited to complete the TBEM-8 reading-to-
write task as an assessment of their reading-to-write proficiency, which was one of the
main themes of an academic writing course they attended at the universities. The task
was conducted in a classroom setting, in which the students were first given a lecture
(lasting about 45 minutes) by their course lecturers (linguists specialised in language
testing), on the nature and types of integrated writing tasks. After the lecture, the
students then went on to complete the TBEM-8 reading-to-write task, which were
delivered through the paper and pencil testing method. When they finished the task,
they were asked to respond to the reading-to-write process questionnaire, as a reflection
of their cognitive processes employed during task completion.

A total of 81 responded questionnaires were collected. Four of them were
considered as invalid ones due to participants’ insufficient responses to the items (less
than 30 items were responded), and discarded from further analysis. The remaining 77
questionnaires were submitted to a series of reliability and item analyses through SPSS.

The results are presented below.
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L. Internal consistency of each category of cognitive process

As described in Section 3.2.2, the questionnaire was designed to measure seven
types of cognitive processes, i.e., fask representation, macro-planning, text
interpretation, connecting and generating, organising, low-level editing (monitoring
and revising) and high-level editing. These types of cognitive processes were grouped
into five hypothesised phases of academic writing: conceptualisation, meaning and
discourse construction, organising, low-level monitoring and revising and high-level
monitoring and revising. In order to understand the extent to which each group of
questionnaire items reliably measured the same type of cognitive processes, a
Cronbach’s alpha was run to assess the internal consistency of these items. The overall
reliability of each of the seven categories of cognitive processes, and each of the five
hypothesised writing phases were obtained. Results are presented in Table 3.4. Items
whose item-total correlations were lower than 0.30 are highlighted grey and
correlations lower than 0.20 are highlighted yellow.

Overall, the results showed that all the five writing phases achieved a Cronbach’s
alpha of over 0.50 or above, ranging from 0.53 to 0.86, indicating a moderate to high
level of internal consistency for each component of the questionnaire. Among the seven
categories of cognitive processes, items designed to measure the processes of low-level
editing (r=0.85) and high-level editing (r=0.86) achieved high levels of reliability, while
items assigning to task representation (r=.321) and connecting and generating (r=.48)
did not report satisfactory internal reliability of 0.50 or above. Out of the 42 individual
items, 11 items did not yield satisfactory item-total correlations of 0.30 or above; four
items (Item 1.4, Item 1.1, Item 4.4 and Item 2.7) reported item-total correlations that

were lower than 0.20.
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Table 3.4: Reliability statistics of the pilot questionnaire (42 items)

Item No. Scale Mean if | Scale Corrected Cronbach’s Cronbach’s
Item Deleted | Variance if | Item-Total Alpha if Item | Alpha
Item Correlation Deleted
Deleted

Conceptualisation phase

Task representation

14 7.70 2.633 .057 427

2.5 7.94 1.509 242 .092 321
4.3 8.00 1.579 .252 .068

Macro-planning

1.2 13.03 6.586 274 .601

1.3 13.57 5.982 .367 .558

15 13.67 5.930 .389 .548 .613
211 14.43 5.529 .389 547

4.5 14.46 5.345 416 531

Overall reliability .607

Meaning and discourse construction phase

Text interpretation

1.1 23.90 9.910 157 .598

2.1 24.09 8.373 440 .505

2.2 24.48 7.674 394 517

2.3 24.25 8.767 .396 .524 .590

2.4 23.87 9.114 429 523

2.6 24.14 8.440 .232 593

44 24.05 9.945 179 .590

Connecting and generating

2.8 7.22 2.043 .226 .503

2.10 7.57 1.538 .366 .261 483

4.2 7.47 1.779 .320 .352

Overall reliability .639

Organising phase

Organising

2.7 19.61 5.036 191 .528

2.9 19.85 4.731 .316 473

3.1 19.50 5.021 224 513 534

3.2 19.85 4.210 .366 442 '

838 19.99 4.698 .207 529

4.1 19.51 4.418 394 433

Overall reliability .534
Low-level monitoring and revising phase

Low-level editing

4.11 18.49 13.296 351 877

4.13 18.72 10.992 719 .815

4.14 18.82 10.573 .693 .820

5.6 18.57 12.812 439 .864

5.8 18.71 10.576 .828 794 .854

5.9 18.64 10.431 .841 790

Overall reliability .854
High-level monitoring and revising phase

High-level editing

4.6 39.92 33.807 460 .856

4.7 40.36 30.525 .633 .844

4.8 40.32 31.126 .658 .843 .862

4.9 40.54 30.732 593 .847

4.10 40.00 32.427 .509 .853
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4.12 40.71 32.395 .399 .862
5.1 40.05 33.011 484 .855
5.2 40.33 31.770 .627 .846
5.3 40.30 30.987 .678 .842
5.4 40.46 31.772 551 .850
5.5 40.09 32.165 .526 .852
5.7 40.63 32.902 410 .860
Overall reliability .862

Item 1.4 reads as “I was able to understand the instructions for this writing task
very well” (while reading the task prompt). It only reported an item-total correlation of
0.57, indicating that the participants did not respond to this item similarly as how they
responded to the other two items (Items 2.5 and 4.3) in this group. The reason may be
that, Item 2.5 and Item 4.3 were designed to elicit participants’ answers to questions
asking whether they read the instructions at different phases of writing. It was about a
participant’s behaviour during task completion. While Item 1.4 was actually eliciting
responses as to whether the participants understood the instructions. It was about results
of a participant’s reading behaviour. Therefore, discrepancy between these items may
occur, but considering that Item 4.1 was useful in understanding how well the
participants understood the instructions, it remained in this group of items.

Item 1.1 reads as “I read the task prompt (i.e., instructions) carefully to understand
each word in if” (while reading the task prompt). This item was more likely to measure
the participants’ task representation process, as Items 2.5 and 4.3 did, rather than the
process of text interpretation, although the wording of this item contained “read” and
“carefully”. Therefore, it was regrouped into fask representation, whose internal
consistency then improved from 0.32 to 0.44 (item-total correlation for Item 1.1
increased from 0.16 to 0.30; item-total correlation for Item 1.4 increased from 0.6 to
0.21).

Item 4.4 reads as “I selectively re-read the source texts” (while writing the first

draft). This item was designed to measure the process of text interpretation. It reported
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a low item-total correlation of 0.18. The low correlation may be because this item and
the other items in this group were measuring different types of text interpretation
process at different phases of writing. More specifically, Iltem 4.4 was meant to measure
selective reading skills such as scanning and search reading, while other Items such as
Item 2.1 and Item 2.4 were meant to measure careful reading process. According to the
eye-tracking and stimulated recall data (see Chapter 4 and 5 for details), the participants
adopted different reading approaches at different writing phases (more careful global
reading occurred while reading the source materials before writing, and more
expeditious local reading occurred during writing), and this may lead to the discrepancy
in the participants’ responses to Item 4.4 and other items in this group. Item 4.4
remained in this group of items, and after removing Item 1.1 from text interpretation,
the internal consistency of this type of cognitive process improved to 0.60.

Item 2.7 reads as “I prioritised important ideas in the source texts in my mind”
(while reading the source texts). It was meant to measure the process of organising,
however, it did not yield a satisfactory item-total correlation as other items in organising
did. This may be due to the fact that two types of organising process were involved in
completing the task, as evidenced by the stimulated recall data (see Chapter 5 for
details), one of which is using strategies to understand and organise the structure of the
source materials, and the other is to think about the structure of the participants’ own
text. Item 2.7 was designed to measure the former type of organising, while other items
such Item 3.1, Item 3.2 and Item 3.3 were meant to measure the latter type of organising.
Both types of organising process were considered essential in participants’ reading-to-
write process, so Item 2.7 remained in this group of items.

To sum up, Item 1.4 and Item 1.1 grouped together into task representation. Item

4.4 and Item 2.7 stayed in the old groups. As stated before, there were also another
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seven items which did not yield satisfactory item-total correlations of 0.30 (but above
0.20), for examples, Item 2.8 in connecting and generating, Item 3.1 and Item 3.3 in
Organising. However, considering the relatively small sample size of the pilot study,
and the small number of items in each cognitive process component, plus the possibility
that different subcategories within some of these cognitive processes (e.g. organising)
may exist, those seven items remained in the groups they were originally assigned to at

this stage of analysis.

11. Item discrimination

In order to know how well each item distinguishes between participants at
different levels of engagement in cognitive processing, the students were first ranked
according to their total scores on the questionnaire, and then a t-test was conducted to
compare the mean scores of each item between students in the top fourth of the sample
with those in the bottom fourth. Overall, the results showed that the mean scores on all
items in the questionnaire were statistically significantly different (p-values were less
than 0.05) between the two groups of students, except the four items presented in Table

3.5 (see Appendix G for the results of all items).

Table 3.5: Independent samples t-test results on Item 2.1, Item 2.11, Item 4.5 and Item
5.7

Levene’s Test for Equality of variances t-test for Equality of Means
F Sig. t df Sig Mean
(2-tailed)  Difference

Iltem2.1  Equal variances 6.990 .012 1.964 31.469  .058 .586
not assumed

Iltem2.11 Equal variances 6.050 .018 1.527 31.194 137 481
not assumed

Iltem4.5  Equal variances .970 .331 1.988 39 .054 567
assumed

ltem5.7  Equal variances .000 .991 1.851 39 .072 495
assumed
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Item 2.1 reads as “I read through the whole of each source text carefully” (at the
stage of reading source materials). This item was designed to measure the process of
text interpretation, i.e., reading different types of materials in the TBEM-8 reading-to-
write task. More than four-fifths (83.1 percent) of the participants chose either
“strongly agree” or “agree” in this item (see Figure 3.8). This is in accord with the
findings in the eye-tracking and stimulated recall study that the majority of participants
did spend much time reading the source materials during task completion, which may
be the reason that Item 2.1 did not distinguish well between the higher- and lower-

scoring participants.

]
4
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Figure 3.8: Stacked bar chart of the participants’ responses to Item 2.1, Item 2.11, Item
4.5 and Item5.7 (5=strongly agree; 4=agree; 3=no view; 2=disagree; l=strongly
disagree)

Item 2.11 reads as “I changed my writing plan (e.g. structure, content etc.)” (at
the stage of reading source materials). This item was to measure the process of macro-

planning, i.e., planning for writing goals and content at the macro-level. More than

two-fifths (42.1 percent) of the participants disagreed that they revised their writing
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plans while reading the source texts, and 30.3 percent of participants claimed that they
had no view on this item. It appeared that the participants had a negative tendency
towards the response to this item. This is somewhat understandable, as the stimulated
recalls showed that the participants had only generated an initial, rough plan at this
phase of writing, after which they began to write the essay, and it was during the writing
phase that they either revised their original plan or consolidated it as their
representation of the task and the source materials became clearer. The participants’
responses to Item 4.5 (see Figure 3.1), “I changed my writing plan (e.g. structure,
content etc.)” (at the stage of writing the first draft), to some extent, proves this
speculation. Although the number of participants who claimed they did not change
their plans for writing remained stable, the percentage of participants who reported that
they did revise the writing plans increased from 17.1 to 26.0 percent compared to Item
2.11. These two items (Item 2.11 and 4.5) were dropped from the questionnaire in the
main study due to some practical constraints, which will be discussed later in this
section.

Item 5.7 reads as “I checked the possible effect of my writing on the intended
reader” (after writing the first draft). More than half of the participants (50.6 percent)
claimed that they considered the target readership when monitoring the first draft, and
29.9 percent of participants said they had no view on this item. This is worth noting as
in the stimulated recalls (see Chapter 5 for details), almost no participants reported that
they engaged in this type of monitoring, and only one participant recalled thinking
about the readership throughout task completion. This obvious disagreement between
the findings in stimulated recall and questionnaire data is very likely due to the wording
of this item. More specifically, the noun phrase “intended reader” may result in

different interpretations between the participants and the researcher. According to the
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comments from the participants’ lecturers, they had not specifically paid attention to
the “readership” issue in their writing course, instead, in a testing-oriented environment
in most Chinese universities, the students were often taught to write essays tailored to
the raters’ preferences. In other words, the “intended reader” in the students’ mind is
more likely to be the raters who are going to mark their written products, rather than
some imaginary readers who would read their essays (in this study, the professor of
course strategic management). Therefore, this item and another two items (Items 1.3

and 4.12) relating to “intended reader” were dropped in the main study questionnaire.

II1. Revisions according to the eye-tracking and stimulated recall data

As shown in the above two statistical analyses, data from the eye-tracking and
stimulated recall study has provided extra knowledge on the understanding of the
results of questionnaire data; furthermore, it fed into some other revisions of the pilot
questionnaire.

First, as will be discussed in Chapters 4 and 5, the process of selecting played an
essential role in the participants’ reading-to-write process, when they were either
selecting ideas from the source materials to combine with their prior knowledge, or
selecting specific information (e.g., a specific word) in the source materials to support
their own writing. However, the selecting process was not well represented in the pilot
questionnaire. It was then decided to add several items into the questionnaire to measure
the process of selecting.

A total of five items were added for selecting. Two of them were added into the
“while reading the source materials” stage, and read as “I used the materials to help me
get ideas on the topic”, and “The materials helped me choose an opinion on the issue”.
The other three items were added into “while writing the first draft” stage, and read as
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“lused some of the ideas from the source materials in my essay”, “I paraphrased part(s)
of the source materials in my writing” and “I copied phrases and sentences directly
from the source materials into my essay”.

Besides the above five items, another item was added to measure the process of
organising, and reads as “/ used the materials to help me organise my essay”. This was
meant to examine if representation of the source materials helped the participants to

think about the structure of their own writing.

1V. Some practical constraints

Based on the information gathered through the above analyses, it was decided (1)
to put Item 1.1 and Item 1.4 together into the group of items which examined the process
of task representation, (2) to drop Item 1.3, Item 4.12 and Item 5.7 because these items
were suspected not being able to assess the process they were designed to measure, and
(3) to add six new items to measure the process of selecting and further investigate the
process of organising. After these revisions, the number of items in this reading-to-write
process questionnaire increased from 42 to 45. The revised pilot questionnaire was
ready to be used in the main study. However, after contacting with the course lecturers
from the two universities where the researcher was going to collect data (see Section
3.4.3 for details of data collection), some practical constraints showed up and resulted
in several further revisions to the pilot questionnaire.

First, it was decided to deliver the TBEM-8 reading-to-write task and the reading-
to-write process questionnaire via the computer in one university (most of the
participants were recruited from this university). Item 2.6, i.e., “I took notes on or
underlined the important ideas in the source texts”, thus seemed inappropriate in light
of the task delivery method. It was dropped in the main study questionnaire .
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Second, students participating in the main study had different English language
proficiency levels. In order to ensure that all of them had the same understanding of
each questionnaire item, the questionnaire was translated to Chinese and the translation
was checked by one of the course lecturers (Chinese native speaker who had extensive
experience in teaching English as a foreign language). So, a Chinese version of the
questionnaire was administered in the main study.

Third, it was decided to further remove another four items to keep the number of
questions within 40. This was because (1) the TBEM-8 reading-to-write task was
integrated into an end-of-term English test as its writing component in one University;
the participants were required to complete this English test in 120 minutes, after which
they were expected to respond to the questionnaire; considering that the participants
would have had spent two hours doing high cognitive work, they might be less
motivated and willing to fill in a questionnaire if it was unpleasantly long; the lecturer
from that university insisted that the number of items should not be exceeding 35, but
finally the number was compromised to 40, and (2) it was estimated, at the beginning
of data collection, that only about 100 participants could be recruited in the main study,
so the number of items (variables) in the questionnaire should not be too large, so that
some potential statistical analyses could be run to assess quality of the questionnaire.

The last four items removed from the questionnaire were Item 1.5, Item 2.2, Item
2.11 and Item 4.5. Item 2.2, “I read the whole of each source text more than once”, was
dropped, because there were already two other similar items (Item 2.1 and Item 2.4)
which examined the use of careful reading approach while reading the source texts, and
according to the eye-tracking data, there is ample evidence that most of the participants
carefully read through the source materials more than once before they started to

compose the essay. Items 2.11 and 4.5, as discussed in the previous item discrimination
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analysis, did not distinguish well between different levels of participants, and quite a
number of participants chose “no view” as their responses to these two questions
(designed to measure macro-planning process). Item 1.5, i.e., “After reading the prompit,
I thought about the purpose of the task”, was also designed to measure the process of
macro-planning, but the phrase “the purpose of the task seemed to be ambiguous and
may cause different interpretations of the meaning it referred to among different
participants, so it was removed as well. After this series of revisions, there was only
one item (Item 1.2) left to measure the macro-planning process, which may be one
limitation of the main study that this process was not fully represented in the
questionnaire. Considering the strong relationship between the task representation and
macro-planning process, which was exemplified in the stimulated recall data (see
Chapter 5 for details), these two processes were combined as one and is the main
process participants engaged in during the conceptualisation phase of writing.

Through the above four stages of revisions to the pilot questionnaire, the version
of questionnaire to be used in the main study was finalised (See Appendix H for the
main study questionnaire and Appendix I for an English version of it). The new
structure of the reading-to-write process questionnaire is presented in Table 3.6; new

items added into the questionnaire were highlighted grey.
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Table 3.6: Structure of the main study questionnaire (40 items)

Stages
No.
- After
Phases of Cognitive Reading | Reading Writing i of
academic writin P Before falny
9 FOCESSES task source the 1¢t :
_ writing the 13t | 'tems
prompt | materials draft
draft
Task 11
Conceptualisation | representation and 1.2 2.6 4.4 5
macro-planning 1.3
2.1
interTfétation 2.2 4.5
P 2.3
Meaning and 24 4.2
discourse Selecting 2' 4.6 12
. 5
construction 4.7
Connecting and 2.8 43
generating 2.10 '
2.7 3.1
Organisation Organising 2.9 3.2 4.1 7
2.11 3.3
Low-level Low-level 4.13 5.6
monitoring and editin 414 5.7 6
revising g 4.15 5.8
4.8 5.1
High-level . 4.9 5.2
monitoring and HL%?{EVEI 4.10 5.3 10
revising g 411 5.4
4.12 55
3.4.2 Participants

A total of 172 undergraduate students participated in the main study. The participants
were all native Chinese learners of English and enrolled in a Business English program
at two public universities in China. Of the participants, 120 were from University A and,
at the time of data collection, were in their second year of study; 52 students were from
University B and were in the third year of their study during data collection. With

regards to gender, 8.6% were male and 91.4% were female (there has been a high
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percentage of female students majoring in business English in Chinese universities).
Their ages ranged between 20 and 21 years old. Their English proficiency levels were
estimated to be between CEFR B2 and C1 (based on their scores on the TEM-4 test,
i.e., Test for English Majors-Band four, a national test for English majors in China; for
those who had not sat the TEM-4 test, their scores on the end-of-term English test were
referenced). It was believed that these participants formed a representative sample of

the target population of the TBEM-8 reading-to-write task.

3.4.3 Data collection procedures

In University A, The TBEM-reading-to-write task was administered to the 120 students
as a mid-term classroom assessment for an English academic writing course. The task
was delivered via the computer in a multi-media classroom on campus. Immediately
after the participants had completed the task, the reading-to-write process questionnaire
was used to prompt them to report the extent to which they employed different types of
cognitive processes throughout task completion. A total of 120 questionnaires were
collected from these participants.

In University B, The TBEM-8 reading-to-write task was integrated into an end-of-
term English test for a course of integrated English, as its writing component to assess
the participants’ reading-to-write abilities. This test was administered through the
traditional paper and pencil tests method. It lasted about 120 minutes. After the
participants finished the test, they were asked to complete the reading-to-write process

questionnaire. 52 questionnaires were collected from these participants.
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3.4.4 Analyses

A total of 172 questionnaires were collected from the participants. Two of the
questionnaires were discarded because of insufficient completion (more than 10 items
were left unresponded to), and the remaining 170 valid questionnaires were submitted
to SPSS for further statistical analyses. The scoring of these participants’ written

products is first described below.

1. Scores on the TBEM-8 reading-to-write task

The researcher scored the 170 essays using the TBEM-8 reading-to-write task
rating scale (see Section 3.3.4 for details). The lecturer from University B (had a PhD
degree in language testing) randomly scored 50 (about 30 percent) essays. The inter-
rater reliability between the two raters was calculated. As Shapiro-Wilk tests of
normality indicated that both sets of scores’ distributions were not statistically
significantly different from normality (p>.05), Pearson product-moment correlations

were run, achieving a good correlation coefficient of 7=.85 (p=.00*%*).

11. Descriptive and inferential analyses on questionnaire data

First, a Cronbach’s alpha was run to understand whether each group of items in
the main study questionnaire (particularly the newly added group of selecting) reliably
measured the same category of cognitive processes.

Second, in order to understand the extent to which participants employed the
specified cognitive processes while completing the TBEM-8 reading-to-write task
(RQ1), a frequency analysis was performed to know the percentage of participants
choosing each number (1 to 5) for each question, and the agreement rate for each

question was calculated by adding up the percentage of those who agreed and strongly
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agreed. Each category of cognitive processes will be examined individually in the order
as Table 3.6 presents. Finally, a set of Mann-Whitney U tests was run to investigate if
higher- and lower-scoring participants responded to each item in the questionnaire
differently (RQ1a).

In summary, this section has presented the research design of Study II, in which a
reading-to-write process questionnaire was used to complement and triangulate the data
from the eye-tracking and stimulated recall study (Study I). A pilot study of the
preliminary version of the questionnaire was first described in detail, with revisions of
it based on several statistical analyses afterwards. It then introduces the background
information of participants and the procedures for data collection, and finally, the

methods for data analysis.

3.5 Summary

This chapter has mainly introduced the methodology for this research study. First, in
Section 3.2, some methodological underpinning to each chosen research method was
discussed to explain (1) why the combination of eye-tracking and stimulated recall
methods was useful in Study I; and (2) why a reading-to-write process questionnaire
was utilised (Study II) to complement the data collected in Study I. Sections 3.3 and
3.4 then present the details of data collection and analysis in each separate study
(including the recruitment and background information of participants, the equipment
and instrument, pilot studies, etc.).

The next three chapters, that is, Chapters Four, Five and Six will present the results
from the analysis of the three sources of data: eye-tracking, stimulated recall and the

reading-to-write process questionnaire.
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CHAPTER 4 RESULTS I: EYE-TRACKING (STUDY I)

4.1 Introduction

This chapter looks at the findings from the analysis of eye-tracking data collected in the
eye-tracking and stimulated recall study (Study I) described in Chapter Three. It begins
with the results of a correlation analysis in Section 4.2, which demonstrates the
relationship between the participants’ performance on the TBEM-8 reading-to-write
task and the IELTS test (particularly of the reading and writing components
respectively). Section 4.3 then presents a heat map to illustrate the overall distribution
of the participants’ attention throughout task completion. Section 4.4 reports the results
on the four eye-tracking measures defined and explained in Chapter Three (see Section
3.3.4 for details), including time to first fixation (Section 4.4.1), total visit duration
(Section 4.4.2), visit count (Section 4.4.3) and visit duration (Section 4.4.4). Section
4.5 investigates the relationships between the results of eye-tracking measures (total
visit duration, mean visit duration, max visit duration and visit count) and participants’
performance on TBEM-8 reading-to-write task. Finally, a summary of this chapter is

provided in Section 4.6.

4.2 Relationships between test-takers’ performance on TBEM-8 reading-

to-write task and IELTS test

In order to gain an initial understanding of the associations between participants’
reading-to-write ability and their reading and writing abilities, Spearman’s rank-order
correlations (p-values for Shapiro-Wilk tests of normality for some of the measures
were less than 0.05) between the participants’ scores on TBEM-8 reading-to-write task
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and their IELTS test scores were calculated. The correlation coefficients among these

variables are shown in Table 4.1 below.

Table 4.1: Spearman’s rank-order correlations between participants’ scores on the
TBEM-8 reading-to-write task and their IELTS test scores

Scores 1 2 3 4

1. TBEM-8 reading-to-write task - 8% .68** .59*
2. IELTS overall -- .69** .56*
3. IELTS reading -- .26

4. IELTS writing --

**_ Correlation is significant at the 0.01 level.
*. Correlation is significant at the 0.05 level.

Overall, the results show that correlations among these four sets of scores were all
statistically significant, showing a positive relationship, with coefficients higher than
0.50, at either the 0.01 or the 0.05 level except the one between IELTS reading and
writing scores (7:=0.26). A strong, significant positive correlation (~0.78**) was found
between participants’ scores on the reading-to-write task and IELTS overall scores,
while the correlations between the reading-to-write task scores and IELTS
reading/writing scores (s=0.68**, r=0.59* respectively) are less strong though still
relatively robust, suggesting that the reading-to-write task was more related to
participants’ overall language proficiency, than to stand-alone reading or writing
abilities considered individually. Also, it should be noted that the correlation between
participants’ reading-to-write task scores and their IELTS reading scores (7,=0.68**) is
significantly positive, however, as shown in Table 4.1, no significant correlation was
found between their IELTS reading and writing scores. This may be partly due to the in
of IELTS writing component which is, essentially, an independent writing test rather
than an integrated one which requires integration of different skills (especially reading-
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writing skills), and this also implies that the participants’ L2 reading ability may be, to
some extent, a factor that had impact on their performance on an integrated writing task
such as the one examined in this study.

These findings concur with Esmaeili’s (2002) study of the role of reading in a
reading-to-write task, in which he investigated participants’ writing strategies through
a questionnaire and interview taken after the task and found that reading played a
critical role in participants’ writing process concluding that “Examining participants’
writing strategies, overall, reveals how writing involves reading. In fact, one can hardly
view reading and writing as stand-alone skills” (p. 615). Another study of the
importance of reading skills in integrated writing tasks was conducted by Plakans
(2009a), in which she used think-aloud protocols and interviews to look into the reading
strategies of 12 participants who completed an integrated academic writing task.
Results indicated that reading was actively involved and had an effect on participants’
writing performance, and there were differences in choice of strategies between lower-
and higher-scoring participants, for example, higher-scoring writers used more mining
(selecting words from source texts for use in writing) and global strategies, whereas
lower-scoring writers used more word-level but fewer global strategies such as
skimming and scanning, which corresponded to the results found in some earlier studies
(Carrell, 1989; Koda, 2005).

Esmaeili’s (2002) and Plakans’s (2009a) process studies concluded that reading
plays an important role in completing an integrated writing task, however, other
researchers have done some correlation studies which showed somewhat contradictory
results. Watanabe (2001) investigated L2 writers’ performance on a reading-to-write
task by correlating the scores with those on an independent writing task and a reading

test, and found that participants’ performance on the independent writing task was a
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stronger predictor of their scores on the reading-to-write task, while the reading scores
had a low correlation and the predictive power of which was presumably due to
participants’ general language proficiency rather than their reading abilities. Ascension
Delaney (2008) also looked into the relationships between participants’ scores on a
reading test and two kinds of integrated writing tasks, a short summary and a response
essay. Results showed that “reading-to-write scores were weakly related to reading
ability” (p. 147). These findings suggest that reading was not a major factor accounting
for the scores in a reading-to-write task, which is, to some extent, opposed to the results
of the present study. One possible reason for this contradiction is: in Watanabe’s (2001)
and Ascension Delaney’s (2008) studies, results may be impacted by the use of holistic
scoring to establish the relation between scores and the skills required to finish the task,
in other words, reading skills may not be properly measured in scoring but they are
necessary to complete the task, as demonstrated in Esmaeili’s (2002) and Plakans’s

(2009a) studies.

4.3 Heat map output

To gain insights into test-takers’ looking behaviour while completing the TBEM-8
reading-to-write task, the 16 participants’ eye movements were recorded by the eye-

tracker as they responded to the task. An absolute duration heat map (see Figure 4.1)
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Task 2: Essay writing (209%)
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Figure 4.1: Heat map output for the TBEM-8 reading-to-write task

was first generated based on these eye traces to provide an initial response to the second
research question (RQ?2), i.e., to what extent do test-takers engage with the source
materials (including the task instructions). It illustrates the amount of time participants
spent on each individual AOI. Red indicates the longest time and green the least, with
varying levels in between.

As can be seen in this figure, participants’ attention covered all the seven parts of
the task and few fixations were found outside these areas. Therefore, the total visit
duration on these seven AOIs can be roughly counted as the total time participants spent
completing the task. Overall, the majority of participants’ attention was on the answer
sheet (where they wrote the essay), which is understandable as this is ultimately a
writing task that requires test-takers to produce a written product. Most of the area in
Source 4, the only graphic input, remain transparent, indicating that very limited
attention was paid to this source.

To look at each AOI separately, first, in the area of task instructions, attention
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within the texts seems to be evenly spread, with a light intensity of focus in the middle
of this area where content requirements for the task are stated, i.e., “In the essay, you
should describe the event, analyze the situation and comment on the impact of Job’s
resignation”. This suggests a careful and more global (i.e., to handle the majority
information in this section) reading approach to the task instructions by these
participants. In the area of Source 1, the visualisation shows a similar picture to that in
the instructions. Participants’ attention was almost equally scattered over every
sentence, though they seemed to spend relatively more time reading this material than
the instructions. In Source 2, the right half of the texts appears to receive more attention
compared with the other half. This may because only news headlines were provided in
the left half, with less useful information that participants may take in their writing.
Again, the visualisation on the right half shows a similar visual pattern which indicates
more careful global readings may be involved. Less attention was given to Source 3, as
compared to the first two materials, and participants seemed to adopt an expeditious
approach of reading as their attention was unevenly distributed within the texts in this
material.

As mentioned earlier, little attention was directed towards Source 4. These
participants appeared to only attend to the limited texts in the picture. Interestingly, the
face of the cartoon Steve Jobs also received quite a high amount of attention. Participant
4 gave an explanation in his stimulated recall, “When I am thinking, I prefer to look at
places where there are no texts, because texts may interrupt my thought processes...I
Jjust unconsciously went to look at the picture, particularly the face of the little man,
although I did not use any information in the picture”. Source 5 (key concepts and
expressions) attracted considerable attention from participants, who reported that the

words and phrases in this material either provided lexical support when they were
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looking for a particular word during writing or helped them to generate new ideas for
the text to be produced in their writing.

Last, the answer sheet received the most attention among the seven AOIs. It can
be seen in the heat map that relatively more time was spent in the upper part of this area,
especially where the starting sentence of the first paragraph was composed. This is
probably due to the macro-planning process that may be involved at this point during
which participants may need time to think of a general plan for composing their essay.
The intensity of focus in this area gradually decreased as participants went on
composing, and the last several sentences of the ending paragraph received much less
attention from participants as compared to the other parts of the essay (the majority of
participants fully used the space provided to write the essays). This is understandable
because, in the last paragraph, participants may only need to summarise the main points

that had been described in previous paragraphs rather than generate new ideas.

4.4 Eye-tracking metrics

The results on the four eye-tracking metrics are presented in this section to gain further
insights into how much the 16 participants engage with the source materials (including

the instructions).

4.4.1 Time to first fixation

Time to first fixation measures the amount of time from when an AOI was shown on the
screen until the start of the first fixation within it. Table 4.2 shows the results on this
metric by the 16 participants. For reasons of interpretability, the time-related metrics
are all presented in seconds, though original output was expressed in milliseconds due

to the sampling rate of the eye-tracker.
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It can be seen in the table that although participants approached the task quite
differently in terms of the time when they looked at each AOI for the first time, a major
pattern that seems to emerge from these measures (and by investigating participants’
eye-movement recordings) is that participants started responding to the task by having
a quick and short browse of all the seven parts of the task, and then went back to read
the task instructions and the source materials one after another in a slow and careful

manner. Figure 4.2 shows the heat map output for the first 30 seconds of recording of
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Figure 4.2: Heat map output for the first 30 seconds of recording of Participant 6

Participant 6, which can be used as an example to illustrate this common pattern. During
the first half minute, this participant’s attention was scattered loosely over different
areas of the task, with a relatively strong focus on the task instructions. This is natural
that at the beginning of the task completion test-takers may spend some time having a

quick browse at each part of the task in order to get a general idea of what different
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parts are about, especially when they are not familiar with the task type. Participants
then typically returned to read the instructions in detail to gain further understanding of
the task.

There is only one participant, Participant 2, who did not follow this major pattern.
Figure 4.3 shows how she approached the task in the first 90 seconds of the recording.
Instead of reading the task instructions first, she started by moving straight to the first
and second source texts, and the reading approach she adopted seemed to be more
expeditious and local as her attention was unevenly spread within these materials. It
was after these 90 seconds when she read the instructions for the first time and then
went on reading through the other source materials. Also, it is interesting to note that it
took Participant 10 nearly 17 minutes (maximum figure for Source 4) before he had the
first fixation on Source 4 (the picture) and it seems that this material needs, on average,

more time to attract participants’ attention as compared to other source materials.

Task 2: Essay writing (20%) (40 minutes)
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Figure 4.3: Heat map output for the first 90 seconds of recording of Participant 2
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4.4.2 Total visit duration

Total visit duration measures the duration of all visits within an AOI or AOI group. As
discussed in Chapter Three (see Section 3.3.4), this metric is considered as a measure
of the overall amount of participants’ attention on a specified AOI during task
completion because not only are the duration of all fixations measured, but time spent
on saccades (movements between fixations) is added into the calculation of total
processing time.

Table 4.3 presents the total visit duration on the task instructions and the five
source materials by each participant. Overall, the participants spent, on average, 580.8
seconds (SD=117.8) reading these parts of the task. Source 2 seems to be the material
at which participants had the longest stay, with a mean of 157.7 seconds (SD=76.1),
which accounts for 27.2 percent of the total time spent on reading. Source 4, the picture,
received the least attention from participants, with a mean of 18.8 seconds (SD=20.3).
Participant 3 spent only 1.8 seconds looking at the picture throughout task completion,
while Participant 12 spent the longest time (81.0 seconds), but she recalled in her
protocols, “I don’t know why I always went to look at the face of that little dinosaur, it’s
quite attractive to me, maybe because that’s an animal image...1I looked for information
in the ‘key concepts and expressions’ (Source 5) rather than the picture...”. It seems that
her attention on the picture was more of an unconscious behaviour rather than a careful

act trying to dig out useful information.
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An average of 120.9 seconds (SD=56.6) were spent on Source 1, which provides
a brief description of Steve Jobs and Apple Company, accounting for 20.8 percent of
the total reading time. Task instructions received roughly the same amount of
participants’ attention (Mean=114.5; SD=37.8) as Source 1 in terms of the mean, but
the distribution of total visit durations had a lower standard deviation, which indicates
that each participant’s time spent on the instructions tends to be somewhat more aligned
than for Source 1. Source 3 was given less attention (Mean=84.0; SD=22.3) compared
with the first two source materials. As regards Source 5 (key concepts and expressions),
it should be noted that although the number of words in it is much less than that in
Source 3, it received as much attention (Mean=84.9; SD=41.6) as Source 3.

To test the statistical significance of differences in time spent on each source
material and the instructions (RQ2a), the total visit duration data were submitted to the
Kruskal-Wallis test (a non-parametric procedure was used as the assumptions of
normality and equal variances were violated). The number of words (one Chinese
character counted as one word) in each AOI were controlled by dividing the total visit
duration by the total number of words in each part of the task. Results are shown in
Table 4.4 (Source 4, the picture, was not included in this test). Participants spent the
most time on Source 5, followed by Source 2, Instructions, Source 1, and finally Source
3 (4*=56.68, df=4, p<0.001). The Mann-Whitney tests (see Table 4.5) were also
conducted as post-hoc tests to compare the time differences between AOls: there were
significant differences among each AOI, with medium to large effect size, except

between Instructions and Source 2 (p =.121).
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Table 4.4: Results of Kruskal-Wallis test of total visit duration on different AOls with
number of words controlled

AOls Total_visit Number of Total visit duration (mean) with Mean
duration (mean)  words number of words controlled rank
Instructions 114.49 117 114.49/117 — .98 44.22
Source 1 120.91 213 120.91/213 - 57 26.72
Source 2 157.68 120 157.68/120 — 1.31 50.78
Source 3 84.00 275 84.00/275 - .31 12.16
Source 5 84.87 24 84.87/24 —3.54 68.63

Table 4.5: Significant differences in total visit duration between different AOIs

Comparisons Mann-Whitney U z p E.ffect
size
Instructions — Source 1 43.000 -3.224 .001 .32
Instructions — Source 2 87.000 -1.551 JA21 .08
Instructions — Source 3 .500 -4.838 .000 73
Instructions — Source 5 16.000 -4.225 .000 .56
Source 1 — Source 2 26.000 -3.857 .000 46
Source 1 — Source 3 47.000 -3.116 .002 .30
Source 1 — Source 5 13.500 -4.324 .000 .58
Source 2 — Source 3 3.000 -4.746 .000 .70
Source 2 — Source 5 24.500 -3.904 .000 48
Source 3 — Source 5 8.000 -4.559 .000 .65

Table 4.6 shows the total visit duration on the AOI reading group (which contains
the AOI instructions and the five source materials; time spent on this group was roughly
counted as the total reading time) and writing group (which contains only the answer
sheet, time spent on which was counted as the total writing time). It can be seen in this
table that participants spent, on average, over a quarter (26.4 percent; 580.8 seconds)
of their time in reading, and 73.6 percent (1623.1 seconds) in writing. Among the 16
participants, Participant 11 spent the largest proportion of time (41.3 percent) reading

the instructions and source materials. This percentage seems to be high and may imply
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that reading played an important role in this participants’ reading-to-write process. By
looking at this participant’s stimulated recalls, it was found that she reported many
instances when she was summarising the source materials and categorising them in
order to use them in different parts of her own essay, for example, she said “...so [ re-
read the first three materials and categorised them to decide in which paragraph of the
essay their information can be put into...then I found that the content in the first
material can be used in the first part of my essay...”. In contrast, Participant 16 spent
the least proportion of time (369.9 seconds; 17.4 percent) on AOIs in the reading group:
she gave much less attention to the first two source materials (see Table 4.3) compared
to other participants, but spent almost the same amount of time (108.0 seconds) on
Source 5, accounting for 29.2 percent of the total reading time. Again, this demonstrates
that Source 5 may provide some particularly important information that participants
deemed helpful while they were composing the essays. The reason that this participant
spent relatively less time on reading the materials may be that she based her essay more
often on her own knowledge rather than the information provided in the source texts,
and when she went back to the materials to search for information, she, most of the time,
was looking for mechanical support, such as the spelling of a particular word, for
example, she recalled “/ was looking for the word ‘resignation ™.

The above is an overall depiction of how much participants engage with different
source materials in terms of the total time spent on each AOI during task completion.
To investigate the data in more detail and identify possible patterns of participants’
looking behaviour, the whole task completion was divided into three phases: before
writing, during writing and after writing. ‘Before writing’ refers to the period during
which participants get themselves ready for the writing process, which in this study

involves, but is not limited to, familiarising themselves with the task environment,
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reading the instructions, reading the source materials and planning for writing goals. In
practice, this period was considered to start from the time at which participants’ first
fixation appeared on the eye-tracker screen and to end at the moment they typed the
first word on the answer sheet. ‘During writing’ is the major phase in task completion
when participants compose a first draft of the essay, during which they are expected to
integrate information from the source materials into their writing and translate thoughts
into words. Finally, the ‘after writing’ phase is when participants finish the first draft
and make revisions to their writing.

Table 4.7 shows participants’ total visit duration on each part of the task (not
including the answer sheet) during the before writing phase. Overall, the participants
spent, on average, 208.7 seconds (SD=87.5) reading the task instructions and the five
source materials before they began composing their written response. The instructions
received the most attention from participants, with a mean of 73.1 seconds (SD=29.1),
accounting for over one third (35.0 percent) of the total time spent reading in the before
writing phase. Three participants (Participant 1, 13 and 15) spent over half their time
on the instructions. This is not surprising as it is important to develop an understanding
of the task at the start of task completion, especially in an integrated writing task which
involves source materials for extra reading.

Time spent on other parts of the task before writing is proportionally similar to
that for the whole task completion (see Table 4.3). Source 2 is the text at which
participants had the longest stay, with a mean of 52.4 seconds (SD=26.8), which takes
up 25.1 percent of the total reading time before writing. Source 1 was less attended to
(Mean=37.2; SD=19.1) than Source 2, while Source 3 received the least attention
(Mean=22.1; SD=10.6) among the first three source materials. It is interesting to find

that although the number of words in Source 1 and 3 together doubles that in Source 2,
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participants spent only a slightly lower proportion of time on Source 2 (25.1 percent)
alone than on Source 1 and 3 (28.4 percent) together. One possible reason for this is
that Source 1 and 3 are Chinese materials, whereas Source 2 is in English. Several
participants talked about this in their stimulated recalls, for example, Participant 3 said,
“The third material is a Chinese one, and listed some comments from media, so I had a
quick read through it”, and Participant 4 reported that “the first paragraph, because it
is in Chinese, so I read it very fast...because the second paragraph is in English, so [
read it relatively slowly”.

An average of 18.1 seconds (SD=11.5) were spent on Source 5 before writing, and
Source 4, the picture, received the least attention during the before writing phase
(Mean=5.9; SD=8.4). Four participants did not even look at the picture before they
started to compose, and another three participants (Participant 6, 14 and 15) spent less
than one second looking at it, which can be considered as merely a glance. This is
noteworthy because it seems that these participants rapidly disregarded this source
material after glimpsing that it was not text-based, or they made a very fast evaluation
that the picture provided very limited information which would help with beginning
their writing.

Table 4.8 shows participants’ total visit duration on each part of the task during
writing. The mean of duration of all visits to these AOIs rises from 208.7 seconds
before writing to 357.4 seconds (SD=132.5). Time spent on Source 1 and 2 accounts
for over half (52.2 percent) the total time for reading, with a mean of 83.0 seconds
(8D=49.9) and 103.6 seconds (SD=78.0) respectively. Source 3, again, received less
attention (Mean=59.9; SD=23.0) compared with the first two source materials, taking
up 16.8 percent of participants’ reading time during writing.

Source 5 was slightly more attended to (Mean=60.6; SD=33.1) than Source 3 in
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terms of the mean, but as discussed earlier, considering the average time spent on each
word, this amount of attention still outnumbered that on other source materials. It
should also be noted that participants did spend some time (Mean=38.8; SD=23.5) on
Instructions at this phase of writing, although about half less than they did before
writing. Participants’ reading strategies when looking back to the Instructions during
writing will be examined with more evidence from stimulated recalls data in the next
chapter. Still, little attention was given to Source 4 during writing. Participant 12 had
the longest duration (76.1 seconds) at the picture, but she recalled in her protocols that
this seemed to be unconscious and she did not get any useful formation out of it.

Data for participants’ total visit duration on each AOI after finishing the first draft
is presented in Table 4.9. Overall, most participants gave very limited attention to these
AOIs once they had finished composing their response. In fact, there were only three
participants (Participant 4, 13 and 14) who spent more than 30 seconds looking at the
instructions and source materials. For Participant 4, 67.3 percent of the total time (55.9
seconds) was given to Source 2 and 3, this may be because he decided to integrate some
information from these materials into the essay when revising the draft, as he recalled,
“...I found that I should add the concluding sentence in the third source material. It
serves a transition purpose, so I added this sentence”. Participant 13 spent 78.2 percent
of the total time on Instructions. She explained this in her protocols, “Here I went to
reread the instructions, because I had written some critical comments in the last
paragraph, I wanted to check if they were what the task requires to write”. For
Participant 14, 70.1 seconds were given to Source 5. She reported that “I was reading
through the text I had written...and I was looking at the ‘key concepts and expressions’
to see if there were any other words I could use in the essay”.

Table 4.10 presents participants’ total visit duration on the answer sheet at different
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phases of writing. It is not surprising to find that participants looked at the answer sheet
the longest in the during writing phase, because this task ultimately requires test-takers
to produce a written product. Also, it can be seen that most participants spent some
amount of time on this AOI after writing. This is likely due to the monitoring and
revising processes that participants may employ after they completed the first draft.

More evidence on this will be presented in the next chapter.

4.4.3 Visit count

In order to answer the second research question (RQ?2), participants’ eye movements
have been investigated in terms of the time to first fixation and total time spent on each
part of the task. This section seeks to examine participants’ looking behaviour from the
perspective of visit count, i.e., how many times they visited each AOI throughout task
completion and at different phases of writing.

Table 4.11 presents the number of visits in each part of the task (not including the
answer sheet). As shown in the table, Source 2 and Source 1 were looked at most
frequently, with a mean of 83.3 (SD=61.6) and 73.3 (SD=36.1) respectively, followed
by Source 5 (Mean=67.1; SD=41.8), Source 3 (Mean=43.8; SD=18.3), Instructions
(Mean=41.4; SD=13.8), and finally Source 4 (Mean=22.3; SD=23.9). It should be noted
that, according to the total visit duration data (see Table 4.3), although participants spent
less or roughly the same amount of time on Source 5 than on Instructions and Source
3, Source 5 was visited more often than those two AOIs. This may be because of the
nature of Source 5 that it contains separate words and phrases with independent
meanings, so that participants may spend less time on it per visit than they did when
reading through other materials. Participant 14 had significantly more visits (197) in
Source 5 than other participants. Participants visited Source 4 (picture) the least often,
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which concurs with the findings from the total visit duration data. In addition, it is the
only material on which the number of visits (Mean=22.3) outnumbers the duration of
all visits (Mean=18.8), which means that these participants, on average, spent less than
a second per visit on the picture.

The visit count data were submitted to the Kruskal-Wallis test (RQ2a), and results
are shown in Table 4.12. According to the visit count mean, Source 2 was visited most
frequently, followed by Source 1, Source 5, Source 3, and finally Instructions
(*=15.671, df=4, p=0.003). The Mann-Whitney tests (see Table 4.13) then confirmed
that there were no significant differences in number of visits between Source 1, Source
2 and Source 5, nor between Source 3 and Instructions, but the latter two materials had
significantly fewer visits. Participants read and reread the instructions the least often,
which may because that the participants had a longer stay at the AOI Instructions per

Visit.

Table 4.12: Results of Kruskal-Wallis test of visit count on different AOIs

AOls Visit count (mean) Std. deviation Mean rank
Instructions 41.38 13.77 27.06
Source 1 73.25 36.10 51.00
Source 2 83.25 61.60 50.00
Source 3 43.75 18.31 29.28
Source 5 67.13 41.83 45.16
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Table 4.13: Significant differences in visit count between different AOIs

Comparisons Mann-Whitney U z p E-ffect
size
Instructions — Source 1 49.000 -2.979 .003 .28
Instructions — Source 2 59.500 -2.583 .010 21
Instructions — Source 3 121.000 -.264 192 .00
Instructions — Source 5 67.500 -2.281 .023 16
Source 1 — Source 2 126.000 -.075 .940 .00
Source 1 — Source 3 58.500 -2.622 .009 21
Source 1 — Source 5 106.500 -.811 418 .02
Source 2 — Source 3 62.000 -2.489 .013 19
Source 2 — Source 5 112.500 -.584 .559 .01
Source 3 — Source 5 77.000 -1.923 .054 A2

Table 4.14 shows the visit count in the AOI reading group and writing group.
Unlike the findings from the total visit duration data (see Table 7.4), which show that
participants spent a lot more time writing (Mean=1623.1 seconds) than reading
(Mean=580.8 seconds), the five source materials, together with the instructions, were
looked at more frequently (Mean=331.1; SD=118.0) than the answer sheet
(Mean=229.6; SD=50.4). The higher number of visit counts for the reading group
(versus the answer sheet) may indicate that the participants were not moving from the
writing to one text and back to the writing. Instead, they may be moving between the
texts, and then going back to the writing, which suggests that the participants were
synthesising the information they were selecting from the texts, and not just filling in

the writing with discrete pieces of information.
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Again, the whole task completion was divided into three phases: before writing,
during writing and after writing. Participants’ visit count in each part of the task (not
including the answer sheet) at each of the three phases are displayed in Tables 4.15,
4.16 and 4.17 respectively. First, before participants started to write (see Table 4.15),
they had, on average, 70.6 visits (SD=48.7) in these AOIs. The Instruction AOI was
looked at most frequently (Mean=20.1; SD=10.4), accounting for nearly 30 percent of
the total number of visits during this phase, which agrees with the results from total
visit duration data (see Table 4.7) that participants attended most to the instructions
before writing. Source 1 and 2 were the two mostly visited materials before writing,
with a mean of 19.1 ($D=20.3) and 13.6 (SD=17.8) times respectively. It should be
noted that although Source 2 contains fewer words and was less frequently visited
compared with Source 1, according to the total visit duration data, participants spent
more time reading it than Source 1. This indicates that participants tended to stay in
Source 2 longer per visit, which may be due to the nature of this material: that it is an
English text which takes more time for participants to process compared with a Chinese
text. Source 5 was also looked at relatively often (Mean=9.3; SD=5.7) during this phase.
Participant 3 visited this material 17 times and he recalled in his protocols when he
found that his eye fixations jumped constantly between Source 5 and other source
materials at some interval, “/ looked back at the source materials when I finished
reading the key words, I was thinking about in which part of the essay these words might
be used, so I looked back at the source materials again, that’s why there was a constant

jump of fixations between these parts at this point”.
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Table 4.16 shows the number of visits in each AOI during writing. Overall,
participants made an average of 245.4 visits (SD=97.6) to the instructions and source
materials. Source 2 was looked at the most often, with a mean of 67.9 (SD=49.9).
Participant 2 visited this material 178 times during writing, which accounts for nearly
half of her total number of visits at this phase. Source 1 was the second most visited
(Mean=52.9; SD=27.4) source material. Source 5 was looked at as often as Source 1,
with a mean of 50.5 (§D=29.3). Surprisingly, Participant 14 made 113 visits in Source
5. Also, it is worth noting that participants did look back at Instructions (Mean=19.5;
SD=12.0) during writing, which may indicate that task representation is an ongoing
process that participants engaged in throughout the whole task completion, rather than
a process that only occurs at a particular phase of writing. Although participants visited
Source 4 (picture) 17.4 times, according to the total visit duration data, they spent only
an average of 5.9 seconds on the picture, which indicates again that they paid very little
attention to this source material.

Data for the number of visits in each AOI after finishing the first draft is presented
in Table 4.17. Overall, most participants made very limited visits to the task instructions
and source materials during this phase. There are two participants (Participant 4 and 14)
who looked markedly more often at the reading AOIs than other participants.
Participant 4 had a total of 52 visits; Source 2 was the most visited (15 visits). As
discussed in total visit duration data, this is likely because that participant wanted to
integrate some information from that material to the draft that had been written; she
said in the recalls that “I was wondering if this paragraph can be added into the essay,
but then I found it was not necessary to do that”. Participant 14 had 95 visits to reading
texts at this phase, and the majority (79 visits) were to Source 5. To illustrate, Figure

4.4 shows the eye movements of Participant 14 in a two-minute interval starting from
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Task 2: Essay writing (20%) (40 minutes)

Dirsc

/ {Retire 2
SOURCE MATERIALS: N Tobs e Apple. 4
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S AR
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Figure 4.4: Gaze plot for the interval from 31:00 to 33:00 of recording of Participant
14

31:00 to 33:00 of the recording, during which she was reading through the text that had
been written and making revisions. It can be seen in this figure that most of the fixations
were on Source 5 and the first paragraph of the essay, as Participant 14 recalled in the
protocols that she “was reading through the essay from the start, and went back to look
at the key words to decide if there were any more words that can be used in the essay”.
This may provide an explanation as to why this participant visited Source 5 so
frequently while she was revising the draft.

Table 4.18 presents the number of visits within the answer sheet by participants at
different phases of writing. It can be seen that the majority of visits were done during
writing, which is not surprising because this is ultimately a task that requires
participants to produce a written product for assessment. Participants were also found
looking at the answer sheet before starting to compose. Participant 5 had significantly
more visits to the answer sheet at this phase than other participants, and by looking into

her eye-movement recordings and stimulated recalls, she spent much time on macro-
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planning, i.e., making a general plan for writing goals and content. For example, she
reported in her protocols, “I divided the requirements in the instructions into several
parts, and decided the content to be written in each paragraph corresponding to each
part of the requirements”, and on micro-planning before she started to compose the first
paragraph, “I was thinking, because the first paragraph was going to briefly describe
this incident, so I needed to find some information about the facts of Apple Company,
for example, what kind of company it is, and what is the relation between Steve Jobs
and this company”. Participants also visited the answer sheet after they finished writing
the first draft, as discussed when looking at the total visit duration data (see Table 4.10),

this may because participants were doing some revision work on the draft.

4.4.4 Visit duration

Unlike total visit duration, which is calculated by adding up the duration of all visits
within an AOI or AOI group, visit duration measures the duration of each individual
visit in an AOI, and it can provide some descriptive statistics such as mean visit duration,
i.e., how long on average each visit lasts, and the maximum visit duration, i.e., how
long the longest visit was.

Table 4.19 displays the participants’ visit duration data. As shown in the table, the
minimum visit duration within each AOI by these participants was rather short, most of
which were around 0.10 seconds. These short visits were likely to be participants’
unconscious eye visits within an AOI, which might be composed of a single short
fixation along the path of a long eye movement and did not hold any meaningful looking
behaviour. The mean visit duration within each individual AOI was less than three
seconds, with the exception of that on the answer sheet, which was 7.5 seconds. This
indicates that participants constantly switched between these AOIs, which may happen
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between different source materials or from answer sheet to source materials and vice
versa. Moreover, most of the participants’ median visit durations within each AOI in
the reading group were around a second, which means that half of these visits were
around a second. This may imply that participants adopted more often an expeditious
style of reading, for example, searching for information that they thought would be
useful in their writing. Interestingly, the median visit duration within the answer sheet
for each participant is much less than the corresponding mean. Ten participants’ median
visit duration on this AOI in less than three seconds, meaning that half of the visits
lasted less than three seconds. This again provided evidence for participants’ looking
behaviour, i.e., they constantly and frequently went to look at the instructions and

source materials while writing.

4.5 Relationships between eye-tracking measures and test-takers’

performance on TBEM-8 reading-to-write task

In order to gain further insights into the eye-tracking data, Spearman’s rank-order
correlations were run to look at if there were any relationships between the results of
eye-tracking measures presented in Section 4.4 and the participants’ performance on
the TBEM-8 reading-to-write task (RQ2b).

First, to explore how the attention paid to reading and writing correlate with the
participants’ performance, correlations were calculated between two of the eye-tracking
measures, 1.e., fotal visit duration and visit count, on the AOI reading group (the task
instructions and five source materials) and writing group (the answer sheet), and the 16
participants’ scores on the TBEM-8 reading-to-write task (IELTS test scores were also
added as dependent variables to identify potential trends). Table 4.20 shows the results

of this correlation analysis.
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Table 4.20: Spearman’s rank-order correlations between eye-tracking measures on
different AOI groups and the participants’ performance on TBEM-8 reading-to-write
task and IELTS test

AOI Scores Total visit duration Visit count
groups
TBEM-8 reading-to-
write task 137 ~194
. IELTS overall -.095 -.322
AOI reading
group IELTS reading -166 -073
IELTS writing 012 -.110
TB‘_EM—8 reading-to- - 367 - 026
write task
AOI writing IELTS overall -.370 -.042
group
(Answer sheet)  IELTS reading -.405 135
IELTS writing -.100 .385

As can be seen in Table 4.20, there were no statistically significant correlations (at
the 0.05 level) between these variables. The only correlation approaching the 0.1 level
of significance was found between the participants’ L2 reading proficiency (scores on
the IELTS reading component) and their tofal visit duration on the answer sheet
(p=-.405, p=.120); higher reading ability participants spent less time on writing,
indicating that participants’ L2 reading proficiency may be a factor that affects their
writing process. No significant correlation was found between participants’ total visit
duration on the answer sheet and their L2 writing proficiency (scores on the IELTS
writing component), and the correlations between the time spent on reading and
participants’ performance on the TBEM-8 reading-to-write task as well as other IELTS
test scores are weak and not significant (p>0.5). Similarly, results on visit count did not
report any statistically significant correlation between these measures. All correlations

were in a weak and negative direction except the ones between the number of times that
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participants visited the answer sheet and their scores on the IELTs reading and writing
components.

To further explore the relationships between the results of eye-tracking measures
and the participants’ performance on TBEM-8 reading-to-write task, Spearman’s
correlations were calculated between four eye-tracking measures (total visit duration,
mean visit duration, max visit duration and visit count) on each individual AOI in the
reading group and the participants’ scores on the reading-to-write task (IELTS test
scores were also included as dependent variables). The results are displayed in Table
4.21. The correlations that are statistically significant at the 0.05 level have been
highlighted yellow in the table. Considering the relatively small sample size in this
study, which may “have masked some smaller yet extant effect sizes” (Brunfaut and
McCray, 2015, p. 34), the correlations that are statistically significant at the 0.1 level
have also been highlighted in grey for consideration, following the method taken by
Brunfaut and McCray (2015).

As shown in Table 4.21, no significant correlations were found between the four
eye-tracking measures on the instructions and the first two source materials, and
participants’ performance on the TBEM-8 reading-to-write task. There was a light trend
that participants who scored higher in the IELTS writing task had a longer max visit
duration on the third source material (p=-.442, p=.086), but those who visited Source 3
less frequently achieved higher IELTS overall scores (p=-.433, p=.094).

For the results on the fourth source material (picture), it is clear that all the
statistically significant correlations (at the 0.1 level) are in a negative direction,
suggesting that the time spent on the picture, as well as the number of visits in it,
decreased as the ability of the participants improved. This might relate to the L2 writing

proficiency of the participants, since most participants reported in their protocols their
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Table 4.21: Spearman’s rank-order correlations between eye-tracking measures on
AOQIs in the reading group and the participants’ performance on TBEM-8 reading-to-
write task and IELTS test

AOIs Scores Total visit Mean visit  Max visit Visit
duration duration duration count
TBEM-8 reading-to- 174 277 - 150
write task
IELTS overall 242 276 153 -332
Instructions
IELTS reading 297 088 084 033
IELTS writing 402 294 338 -072
TBEM-8 reading-to- 45, 009 -.029 237
write task
IELTS overall 349 051 129 221
Source
material 1 IELTS reading 117 -158 -.067 276
IELTS writing 092 -.053 -.058 -.026
TBEM-8 reading-to- -.046 032 061
write task
IELTS overall -.155 .103 -.019 -.219
Source
material 2 IELTS reading -076 002 280 -194
IELTS writing -181 -141 047 -028
TBEM-8 reading-to- ~_ ;44 417 388 -153
write task
IELTS overall -.253 .236 122 -433
Source
material 3 IELTS reading -336 001 140 _271
IELTS writing -.239 338 442 -.082
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TBEM-8 reading-to-

8 -.448 -.057 -.024 -.458

write task

Source IELTS overall -193 -.042 .047 =171

material 4

(picture) IELTS reading -.210 -.335 -.163 .065
IELTS writing -.449 -.202 -.165 -.448
TBEM-8 reading-to- _ 49 329 499+ -429
write task

Source IELTS overall -179 210 375 -319

material 5

(key concepts .

and expressions) IELTS reading -.158 -.075 .220 -.234
IELTS writing .036 -.008 .226 .021

*_ Correlation is significant at the 0.05 level.

attention on the picture was unconscious during which they were actually either making
micro-plans for the sentence to be written or trying to translate abstract ideas into
linguistic forms; or because the higher proficiency participants were more likely to
quickly disregard the picture as less relevant overall.

The only statistically significant correlation at the 0.05 level (p=.499, p=.049) was
found between the participants’ max visit duration on the fifth source material (key
concepts and expressions) and their performance on the TBEM-8 reading-to-write task;
the max visit duration of the higher-scoring participants lasted longer. Interestingly,
however, the correlation between the participants’ number of visits in this material and
their performance shows a negative direction though less strong towards significance
(p=-.429, p=.098). This may suggest that the higher-performing participants are more
efficient in using the words or expressions provided to conceptualise the ideas in their
writing; they attended to the key words for a longer amount of time, and needed to visit

this AOI less often as a result.
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4.6 Summary

This chapter has mainly reported results from the analysis of the eye-tracking data. First,
a correlation analysis showed that the participants’ scores on the TBEM-8 reading-to-
write tasks were moderately related to their reading abilities. Second, a heat-map output
presented that the participants’ attention covered all the main parts of the task, with
various focus within each part. Third, the four eye-tracking measures, i.e., time to first
fixation, total visit duration, visit count and visit duration illustrated in much detail how
these participants engaged with the source materials throughout task completion.
Finally, the correlation analysis between the eye-tracking measures and participants’
performance on the TBEM-8 reading-to-write task yielded no significant results (at the
0.05 level) except that a moderate positive correlation was found between the
participants’ max visit duration on the ‘key concepts and expressions’ and the reading-
to-write scores.

The next chapter presents the results from the analysis of the stimulated recall data

collected in the eye-tracking and stimulated recall study (Study I).
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CHAPTER 5 RESULTS II: STIMULATED RECALL
(STUDY I)

5.1 Introduction

To gain insights into test-takers’ cognitive processing while completing the TBEM-8
reading-to-write task, stimulated recall protocols were gathered immediately after the
participants finished the task. These protocols were first transcribed and divided into
short segments which were then coded according to a coding scheme based on Shaw
and Weir’s (2007) model of writing processes and Spivey’s (1990, 1997, 2001)
discourse synthesis model (see Section 3.3.4 for details of the coding scheme), as well
as codes which were generated from the data itself. Section 5.2 summarises the results
of coding and examines each type of cognitive processes in detail with quotes from
participants’ stimulated recalls. Section 5.3 then looks at the relationships between the
use of these cognitive processes and participants’ performance on the TBEM-8 reading-

to-write task. A summary of this chapter is provided in Section 5.4.

5.2 Cognitive processes employed during task completion

Tables 5.1 and 5.2 shows the results of coding. Together they inform the answer to the
first research question (RQ1), that is, what cognitive processes do test-takers employ
while completing the TBEM-8 reading-to-write task. In Table 5.1, the coding categories,
which represent cognitive processes and subprocesses, run down the left side of the
table, while the frequency and percentage of each process are displayed in columns on
the right-hand side of the table (see Table 3.3 for the definitions of each code). In Table

5.2, the number of each type of cognitive process employed by individual participants
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are displayed.

Table 5.1: Stimulated recall results on cognitive processes employed to complete the
TBEM-8 reading-to-write task (n=1,956)

Cognitive processes/subprocesses Frequency (n=1,956; 100%)
f %
TI-1 131 6.7
Text interpretation (TI) TI-2 375 19.2
TI-3 162 8.3
Task representation (TR) 81 4.1
Macro-planning (MacP) 27 1.4
Organising (O) 60 3.1
Connecting and generating (CG) 91 4.6
Selecting (S) 307 15.7
Micro-planning (MicP) 164 8.4
Translating (T) 33 1.7
I M-1 155 7.9
Monitoring (M) M-2 115 59
Revising (R) 111 5.7
Commenting (C) 127 6.5
Other processes Transcribing (TB) 17 0.9
Total 1,956 99.9

As shown in Table 5.1, a wide range of cognitive processes (1,956 instances; these
processes represent the total number of processes across all participants) were reported
by the participants as they completed the TBEM-8 reading-to-write task. This table
allows us to consider the general patterns in the data, which will be reported here,
following which each coding category will be discussed in more detail. Table 5.2 shows
that the total number of these cognitive processes split evenly across participants, with
a mean of 122.3 (§D=29.3), ranging from 89 to 209.

Overall, the most reported process (375 instances, 19.2 percent of all instances of
cognitive processing) was text interpretation-2 (TI-2), i.e., participants reading the
source materials. This is in line with the results from the eye-tracking analyses that the
participants spent considerable time looking at the source materials. The second most

frequently reported cognitive process (307 instances, 15.7 percent) was selecting (S),
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1.e., participants selecting ideas or information from the source materials. It is important
to note that a total of 34.9 percent of all reported instances of cognitive processing were
dedicated to reading the source materials (TI-2) and gathering information from them
(S). This percentage is similar to that of fotal visit duration (26.4 percent) on the reading
texts, suggesting that participants paid close attention to the source materials. This in a
way also implies that, at a very broad level, the participants seemed to understand the
task requirements in the instructions that they should write an essay based on the given
materials.
Micro-planning (MicP) was the third most used cognitive process (164 instances,
8.4 percent); the participants reported, in many cases, that they were planning, at either
the sentence level or the paragraph level, for the text about to be produced. Their eye
traces also indicated that they seemed to pause often before starting to write a new
sentence, or when they were in the middle of writing a sentence, during which they
usually went back to read the instructions, source texts or sentences they had written.
Another common process reported by these participants is text interpretation-3
(TI-3, 162 instances, 8.3 percent). For this process, the participants reported looking
back at the text they had produced. It was explained in some L1 writing studies
(Chenoweth and Hayes, 2001; Hayes and Berninger, 2009) that when people write, they
typically generate text in short “language bursts” of six to twelve words separated by
pauses that may involve either planning of the next segment to be produced or
evaluation of the text written so far (Das and Misra, 2015). This process may not differ
as much as other processes across different types of writing tasks. Monitoring-1 (M-1)
accounted for 7.9 percent of all instances of cognitive processing, which is slightly less
than the percentage of TI-3. Monitoring refers to a type of process when the participants

reread the text that had been written to check the mechanical accuracy of the text (low-
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level monitoring), for example, spelling, grammar and syntax.

131 instances (6.7 percent) of text interpretation-1 (TI-1) process were found in
the protocols. The participants seemed keen to refer to the task instructions for different
purposes at different stages of writing. This behaviour has been confirmed by looking
at participants’ eye-tracking recordings that they did reread the instructions many times
throughout the whole task completion. The most revisited part of the instructions,
according to the participants’ verbal reports, is where the requirements for the expected
content in the written product are stated: “In the essay, you should describe the event,
analyze the situation and comment on the impact of Jobs 'resignation”; this can also be
supported by some eye-tracking evidence, for example, the heat map output shown in
Figure 7.1. Monitoring-2 (M-2) comes after TI-1 as the seventh most often used process
(115 instances, 5.9 percent), in which the participants were monitoring at a more
advanced level (high-level monitoring), i.e., examining the text produced to determine
the extent to which it accords with the writers’ macro- or micro-plans, its relevance to
and adequacy for the task set and the development of arguments.

The above seven cognitive processes/subprocesses comprise over 70 percent (72.1
percent) of all instances of cognitive processing in the participants’ stimulated recalls.
The remaining cognitive processes were used more rarely, though they were also
essential to the participants’ reading-to-write process. Revising (R, 111 instances, 5.7
percent) is a process which is involved, basically, in any type of writing tasks; writers
revise what they have written after they have produced a certain amount of text, in order
to either improve the quality of the text or make it more suitable for a particular purpose.
91 instances (4.6 percent of all instances) of the connecting and generating (CQG)
process were found in the protocols. The participants reported that they, not infrequently,

generated new thoughts by connecting the ideas in the source materials with knowledge
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they retrieved from memory, or created links, at least, between these ideas. This process
is essential to our understanding of how test-takers write from source materials, since
it reflects, to a large extent, the interaction between reading and writing, which will be
further investigated later in this section.

The participants reported that they were trying to understand or clarify the task
demands at any stage during task completion (81 instances, 4.1 percent). This process
(task representation, TR) has been examined with L1 writers (Flower et al., 1990) as
well as L2 writers (Ruiz-Funes, 1999, 2001; Allen, 2004; Wolfersberger, 2007; Plakans,
2010), and proved to be an essential step for producing a written product in any task
setting. 60 instances (3.1 percent) of the participants’ organising (O) process were
found; only one participant (Participant 15) did not report any instance of organising.
This process is a bit different in use between independent and integrated writing tasks
that in the latter case test-takers may not only engage in ordering the ideas they would
like to put into the text (often at the macro-level), they also use strategies to organise
the relationships between ideas in the source materials for the text to be produced
(Spivey, 1991).

The three least reported processes (commenting will not be discussed here as it is
not relevant to the focus of this study) were translating (T, 33 instances, 1.7 percent),
macro-planning (MacP, 27 instances, 1.4 percent) and franscribing (17 instances, 0.9
percent). It should be noted that stimulated recalls presented only part of the participants’
cognitive processing, and thus the low frequency of processes do not necessarily mean
that they were seldom used in completing the task, for example, the process of
translating, although it is important in writing (Field, 2005; Shaw and Weir, 2007), may
not be adequately reported as participants tend to be less aware of the use of this process

due to its automatized nature. It is also interesting to find that a few participants reported
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that they were not familiar with the keyboard provided during writing, which caused a
bit of disturbance to them that they had to look down to the keyboard time and time
again while typing. This indicates that transcribing may, to some extent, affect the
participants’ writing performance.

In summary, Table 5.1 illustrates a general picture of the cognitive processes these
participants employed to complete TBEM-8 reading-to-write task. Findings indicate
that the whole range of targeted cognitive processes were used, with varying
frequencies, throughout the whole task completion. Thus, it may safely be concluded
that the TBEM-8 reading-to-write task elicited all types of cognitive processes proposed
in the literature review, from the majority of participants. Each of these processes will
be further investigated to provide a qualitative account of their nature. The sequence
will follow the order as presented in the left column of Table 5.1, with quotes from

participants’ stimulated recalls, in Sections 5.2.1 to 5.2.9 below.

5.2.1 Text interpretation

Text interpretation is a process that creates “internal representations from linguistic and
graphic inputs” (Hayes, 1996, p. 13). In the context of an independent writing task, the
text to be interpreted normally includes the text in task instructions (TI-1) and the text
writers have written (TI-3), while in a typical reading-to-write task, the text in source
materials (TI-2) is also added into the whole text and thus resulting in differences in
writers’ cognitive processing during task completion.

The whole process of completing the TBEM-8 reading-to-write task was, for ease
of analysis, divided into three phases: before writing, during writing and after writing
(after the completion of first draft). The participants’ protocols were then parsed to
differentiate the use of text interpretation process between these phases. Table 5.3

160



T€T 8 € 07 6 TIT S 8 9 <1 9 8 € 8 0T 8 9T el

S 0 0 0 T 0 0 0 T 0 0 0 0 [4 0 0 T Bunum seyy

s 14 0 9 € 8 T € [4 9 € 14 T € T [4 6 Bunum Buuing

172 9 € 14 S € 14 S € 9 € 9 14 € 6 9 9 Bunum alojeg
[el0l 91T ST vT €1 ¢t 11 0T 6 8 L 9 g 14 € [4 T

juedionied aseyd Bunupn

wedionued Ag Buniim Jo aseyd jualadip 1e T-uonelaidiaiul 1xa] :€°G 9|jqeL

161



shows the number of occurrences of the participants reading the task instructions (TI-
1) at different phase of writing. Before writing, they started by reading through the
entire instructions carefully to create an initial understanding of the task, for example,
Participant 8 reported that “/ read through the instructions very slowly and paid close
attention to what I should write and how many aspects I should cover...”. Most of the
participants reread the instructions several times before moving on to the source
materials; this may be due to the complexity of instructions in reading-to-write tasks
that test-takers may spend more time creating a task representation than they do in an
independent writing task. This can also be supported by participants’ eye-traces that
they read back and forth between the instructions and source materials in the first five
minutes of task completion. Participant 13 explained this kind of looking behaviour in

her recalls:

I was reading the second source material, and then I went back to read the
instructions again, I wanted to make sure what this material was for, and what
was the connection between it and the instructions, then I could decide in

which part (of the essay) I could use the information in this material.

Some participants also claimed that reading the source materials imposed an extra
cognitive load on their minds that they forgot what the instructions were about and thus
reread the instructions either during or after reading the source materials.

During writing, the participants most often used an expeditious form of reading:
scanning, to locate specific information in the task instructions, as evidenced in their
eye-tracking recordings and the protocols, for example, Participant 12 went back to
read the instructions while composing, “I/ was talking about resignation, so I had a look
back to the instructions and found that it wanted me to discuss the impacts of Jobs’
resignation, this was to make sure that I was on the right track”. The purpose of reading
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the instructions at this phase is, to a large extent, monitoring the progress of writing,
more specifically, to check if the text written so far is not deviating from the topic
specified in the task instructions, and to determine whether writing plans need to be
modified for the text to be produced. After completing the first draft, few participants
reported that they revisited the task instructions when they re-checked if the essays
fulfilled the requirements of the task. This may be partly because most of the
participants tended to monitor their writing frequently as they wrote, but less often after
finishing the draft. This will be looked at in more detail in Section 5.2.8 which is on
monitoring process.

Reading the source materials (TI-2) was the most reported process of text
interpretation (375 instances, 19.2 percent) in the participants’ stimulated recalls. Table
5.4 shows that they reported the most instances of TI-2 (271 instances, 72.3 percent)
while they were writing; 98 instances (26.1 percent) were devoted to comprehending
the source materials before writing and only two participants mentioned that they did
read the materials after finishing the first draft. Before writing, the form of reading
adopted by these participants was, as evidenced in eye-tracking recordings, mostly
careful reading. They read through the source materials in a slow and careful manner,
particularly when they were reading the English source material (Source 2). The
organising process (using strategies to understand the structure of readings) was also
engaged in reading activities during this phase, for example, Participant 1 summarised
the main points in different source materials when she was reading, “...I found that
there were some similarities as well as some differences in these source texts, so I
thought I might need to think critically on this issue, I re-evaluated the requirements of

the task”.
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During writing, the participants used scanning most often to locate the specific
information in the source materials they considered useful in their writing, which is
similar to the process of reading the task instructions during writing; for instance,
Participant 1 told the researcher why she frequently went back and forth between
Source 2 and the answer sheet when writing the first paragraph of her essay, “...there
were some key words I could add into my introduction, they helped to describe what
kind of person Steve Jobs was, and what the impacts of his resignation were...they
helped me to elaborate my points . Similarly, Participant 4 looked back to the same
source material at some point during writing, but he stated that he was checking whether
the word “resignation” was spelt correctly in his writing.

As expected, rare instances of reading the source materials were found after
writing. This may be because of the time limit under testing situations that test-takers
may focus on examining the textual quality of their written products such as accuracy
of spelling, word use and sentence structure rather than the appropriateness of the
content which probably needs spending time to refer back to the source materials.

Reading the text that had been written (TI-3) is the last subprocess of text
interpretation found in the participants’ stimulated recalls. Unlike the other two
processes discussed above, this process may be expected not to differ much between
independent and integrated writing tasks, as it is by nature more associated with test-
takers’ writing abilities rather than the integration of reading and writing skills. As
shown in Table 5.5, most of the TI-3 processes (133 instances) were reported during
writing; the participants said they were trying to plan for the text to be produced by
reading the text that had just been written. For example, Participant 5 stated that “/
didn’t know what to write in the concluding paragraph, so [ went back to have a look

at what I had written”. Also, they reported that they were checking the qualities of the
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text produced. This process of text interpretation will be discussed in more detail with

other process (micro-planning, monitoring etc.) in later sections.

5.2.2 Task representation

Task representation is an interpretive process during which test-takers create an
understanding of the task demands. It is important because test-takers’ performance is
dependent on how they understand and approach the task. The 16 participants’ protocols
were coded as they were done in the above section, to differentiate the use of task
representation processes between different writing phases (see Table 5.6). The results
are in line with the findings in Table 5.3 that the most instances of task representation
occurred before participants started to write, fewer instances were found during writing
and only four participants reported that they revisited the instructions after completing
the first draft.

Before writing, with only one exception (see Figure 4.3), the participants started
by reading through the instructions a first time to construct an initial understanding of
the task demands, for example, Participant 6 read the instructions carefully, word by
word, instantly after he had a quick browse of each part of the task at the beginning,
“...I was reading the instructions, because they are very important, the title of the essay
and task requirements were provided, I read closely this part...”. Following this first
reading, participants then moved on to read the source materials, during which they
were found, through their eye-traces, going back to read the instructions a second or
even more time. Participant 11 explained her circular process of reading and rereading

the instructions:
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I went on to read the following materials and went back to reread the
instructions and then I understood what this task wanted us to write, especially
about how many specific parts we should cover in the essay, for example,

analysis of the situation and comments on Job’s resignation.

During writing, most of the participants devoted less time to task representation
than they did before starting to write. Two major patterns emerged when examining the
protocols at this phase. First, participants revisited the task instructions for support on
text they were about to produce. For example, Participant 1 recalled, “...I was
wondering what to write in the first sentence, then I went to read the first source
material and the instructions, the instructions said that you should describe the event,
so I thought I needed to describe it...”. Second, as discussed previously, the participants
went back to the instructions to check if they went off the topic, for example, Participant
12 explained, “...when writing essays in Chinese, I always remind myself to stay on the
topic. I worried about deviating from the topic, I thought it would be a serious problem,
so I looked back to the instructions time and time again”. Four participants reported
that they engaged in the task representation process after they finished the first draft.
Participant 4 was one of them: “now I had done checking the grammar, tense,
vocabulary etc., then I went back to look at the instructions again to check if I missed
any points.”

To sum up, the participants used task representation processes during all phases of
writing, especially before writing, when they read through the instructions for an initial
understanding of the task demands, and during writing, when they revisited the
instructions for either guidance on the text to be produced or monitoring the progress
of their writing. When they looked back to the instructions, they seemed to spare
relatively little time for the contextual constraints of the task such as input length and

time limit, while they paid most of their attention to the content demands, i.e., what
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content is expected in the written product, either before writing, during writing or after
writing.

Their protocols also indicated that the use of source materials in integrated writing
tasks may complicate test-takers’ task representation process, which agrees with
findings in other research (Plakans, 2010; Wolfersberger, 2007). Participants in this
study provided several reasons for their effort to understand the task. First, they reported
that they had little experience with writing from source materials in a test setting, for
example, Participant 2 commented on her recursion in the task representation process,
“...then I read the materials and looked back to the instructions sometimes, because |
have not done this kind of task before, so I needed to go back to reconsider its
requirements”. Second, due to the extra cognitive load of reading the source materials,
their working memory seemed not capable to hold the content of the task instructions,
so they tended to forget the information in the instructions. For instance, Participant 14
reported ““...After reading (the source materials), I forgot what I was required to do,
and then I went back there (the instructions) and checked it out again”. Lastly, although
some participants claimed that the source materials were helpful for understanding the
task, for example, as described earlier, Participant 11 seemed not able to construct an
accurate task representation in her first reading of the task instructions, but reading the
source texts facilitated her understanding of it. However, there are other participants
who thought the inclusion of source materials made their conceptualization of the topic
even more complicated, for example, Participant 12 stated, ... After reading the source
materials I became confused about what the task wanted me to write”, then she returned
to the instructions and reread the source materials several times for clarification, which
makes her task representation process rather complex. This may be due to the

participants’ reading proficiency in that if they had trouble building a representation of
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the source materials or the instructions, they were less likely to comprehend the
relationship between the materials and task, and thus hindered their task representation
and other relevant processes, for example, macro-planning.

In summary, evidence from eye-tracking and stimulated recall reveals that, to
complete the TBEM-8 reading-to-write task, test-takers engaged in task representation
processes during all phases of writing, proving that this process is not a single, simple
act, but an extended, repetitive interpretive process throughout the task completion. The
inclusion of source materials may complicate test-takers’ task representation process by
introducing more reading into the process of writing, calling for more interaction

between these two skills.

5.2.3 Macro-planning

As discussed in the above section, task representation is an important process of
creating an understanding of the task before starting to write, another process related to
this phase is the process of macro-planning, in which writers plan for writing goals and
content, and identify major constraints of a task such as genre and the level of formality
required, the target readership, etc., on the basis of their representation of task

(Field, 2004; Shaw and Weir, 2007).

Twelve participants reported that they used macro-planning processes (27
instances) while completing the TBEM-8 reading-to-write task. Almost all of these
instances occurred before the participants started to compose and they were mainly
concerned with goal setting and consideration of content, for example, Participant 5
said that she “divided the content requirements in the instructions into several parts,
and planned for the paragraphs to be written according to the focus in each part...”,
and Participant 6 reported that “when I was reading (the source materials), I already
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began to think about what content I should wrote, because I thought that I did not have
to write everything in the materials, for example, I decided not to write about Jobs’
death”. No instances of consideration of the genre and target readership were found in
the protocols, which indicates that the participants may not have been aware of the
importance of these two aspects in successful task completion.

It should be noted that the macro-planning process employed when completing the
TBEM-8 reading-to-write task requires more of participants’ reading abilities because
of the inclusion of source materials, making this process more complex, as compared
to macro-planning in completing an independent writing task. Many participants were
found building connections between source materials and macro-plans for their writing,

for example, Participant 11 reported that:

I found that the most important thing was to integrate information in these
source materials to my writing, and it was not necessary to include many of
my own opinions, so I reread the first three materials and categorised them

to decide in which paragraph of the essay their information can be put into.

Also, participants were found referring to the task instructions when making macro-
plans before writing, for instance, Participant 10 said that he started to make plans for
writing after he “understood the content and structure of the source materials” and
“referred constantly to the content requirements in the instructions”, proving that the
process of macro-planning can be influenced by the constraints of the task (Grabe and
Kaplan, 1996; Shaw and Weir, 2007).

In short, macro-planning processes were employed by the participants while
completing the TBEM-8 reading-to-write task; they seemed to focus on the planning of
the content of the text, while little effort was made to consider the target readership, or

the genre and style of the piece. Participants’ macro-planning process not only involved
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gathering of ideas, but also building connections between source materials and plans
for writing to determine what and how the text was to be written to successfully

complete the task.

5.2.4 Organising

During the organising process, writers were (1) organising the relationships between
ideas in the source materials and/or (2) structuring their own writing. It was
hypothesised that writers may have difficulty in generating coherent texts if they could
not first assemble the texts they read into a unified coherent whole; in other words, they
would need to build a representation of source materials in order to build a
representation of their own text (Stein, 1990).

The 16 participants’ protocols were parsed to differentiate the use of the two types
of organising process between different writing phases. The number of occurrences for
each type of organising process are displayed in Table 5.7 and 5.8. As shown in the
tables, a total of 60 instances (3.1 percent) of using organising processes were found in
the participants’ stimulated recalls. Both before and during writing, the participants
spent time organising (42 instances) to support their reading. Before writing (25
instances), they not only tried to comprehend the ideas in the source materials, but also
to discover the relationships between these ideas for the text they were about to produce.

For example, Participant 2 recalled her organising process before starting to write:

I was reading through the source materials, there were some relationships
between them, some of them were talking about the same issue...there were
two points of view in these materials, one was that Apple Company would not
change after Jobs’ resignation, the other one was that his resignation would

have impact on the company, I categorised these materials into the two sides.
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Over half of the participants reported that they also spent time trying to understand the
source materials during writing (17 instances), using different strategies such as
summarising the main ideas for each reading and identifying rhetorical structures

(Plakans, 2009b). For instance, Participant 2 said:

I was looking for descriptions of Jobs, what kind of person he was, how
talented he was, I was looking for materials about Jobs, the first source
material described the Apple Company, so I did not look at it, the other two
source texts talked about Jobs. I went to the third material to look for

descriptions of Jobs and comments on him.

And Participant 10 stated, “/ was reading these two paragraphs (in the third source
material), because they seemed to talk about the same issues, so I kept reading them
back and forth and tried to summarise main ideas from them”. No instances of the
organising process were found after the participants finished writing the first draft.

18 instances were devoted to organising the ideas to be put in the essays (see Table
5.8). It is worth noting that only two participants (Participants 4 and 6) reported in their
protocols that they were thinking about the overall structure of their writing before they
started to produce any text. For example, Participant 6 said, “/ was reading (the source
materials) and thinking about how to write the introduction part, the transition
paragraphs, and the ending paragraph”. Most of the instances of structuring the essays
were found during writing, when participants either referred back to the source
materials to build a clearer representation of the input texts and then continued to think
about the structure of their own writing in order to incorporate different ideas from the
materials, or they just went about structuring the essays based on their own evaluations,
for example, Participant 16 stated, “I thought these two paragraphs were both

descriptive ones, it’s not necessary to separate them, so I put them together, and then [
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decided to start a new paragraph and to analyse the situation”.

In summary, the participants did appear to spend time thinking about the structure
of the source materials while completing the TBEM-8 reading-to-write task, especially
before they started to produce any text, however few of them had worked out a rough
outline of key points to include in their writing, instead, most participants seemed more
prone to using strategies to understand the source materials during writing, while
concurrently structuring the text to be produced. This is likely due to the complexity
and difficulty of the organising process in completing an integrated writing task which
includes source materials; test-takers may not be able to create a complete
representation of the input texts instantly, which impedes the progress of building their

own text on the source materials.

5.2.5 Connecting and generating

Connecting and generating is a process in which writers bring what they already know
into the reading and create meaning-enhancing additions (Levin, 1988). In other words,
writers combine their prior knowledge with the ideas they select from source materials
to generate new meaning (Kucer, 1985; Spivey, 1987, 1997). As they connect and
generate during the reading phase, they are “creating a pool of ideas from which to draw
during the writing process” (Stein, 1990, p. 147). To some extent, then, the selecting,
connecting and organising of ideas that occurs during reading may become the basis of
plans for their writing.

As shown in Table 5.1, the 16 participants reported 91 instances of connecting and
generating through task completion. The majority of these instances occurred during
writing; few participants reported that they connected ideas in the source materials with
their own knowledge while reading the materials before writing. This may be because
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of the limitation of the stimulated recall methodology that participants may not be able
to recollect adequately their thought processes at the beginning of task completion due
to memory decay. On the other hand, it may also be the case that the participants did
actually not engage in the connecting and generating process before writing, instead,
they were prone to selecting, connecting and organising ideas from both the source
materials and/or their memory during writing.

Analysis of the 16 participants’ stimulated recalls indicates that the use of
connecting and generating processes during writing mainly served two different
purposes: to develop ideas already found in the source materials and to generate new
ideas. First, almost all of the participants reported that they used connecting and
generating as a means of elaborating ideas found in the source texts (73 instances),
when they selected relevant ideas from the input texts, combined them with their prior
knowledge, and generated further development of these ideas. For example, Participant

1, when writing the second paragraph of her essay, said:

I went to read some sentences that I had written in this paragraph, and was
probably thinking about what to write for the next sentence. I found the ‘market
value’ (in the word list) above, I thought I could write on this, and also I could

write something about the ‘advantage’ above...

This elaboration of ideas from the source texts became what she wrote in her final

essay, that is:

the world will not be surprised to see this listed company suffer from a
decreased market value without much differential competitive advantage over

its counterparts any more.

The other function of connecting and generating is to produce different kinds of

additional materials, i.e., information not found in the source materials, much of which
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is at a very detailed level, for example, new words that participants include in their
essays. In this analysis, however, the generation of new materials refers specifically to
those instances when the participants were attempting to re-evaluate the ideas provided
in the source materials, by connecting their own knowledge with them, and generated
ideas from a new perspective. Thus, this function of connecting requires writers to
elaborate more critically on the ideas found in the source texts. Six of the 16 participants
recalled in their protocols that they engaged in this type of connecting and generating
process (18 instances). The protocol of Participant 11 provides some good examples of

it. For example, when reading the third source material before starting to write, she said:

when I was reading this material, I was thinking (about the topic), it says that
the Jobs’ resignation on Apple had no great impact on the development of the
company, but in my point of view, considering the current status of Apple, there
is great impact...so when I was reading this material, I was also thinking about
if there were any counter examples that could prove that his resignation did

impact on the development of Apple.

This generation of new ideas during reading also became part of this participant’s
writing plan and content later when she was writing the third paragraph of her essay,

where she wrote:

4

Jobs’ leave can be a severe loss of Apple” and stated the reason: “since Jobs

personal charisma is a very significant identity icon of Apple and maybe even

the power gathering all the talents together.

In summary, there is evidence of the usefulness of the process of connecting and
generating in the 16 participants’ s stimulated recalls. It may lead to elaboration of the

ideas found in the source materials, by applying the participants’ prior knowledge

(including world knowledge, experiences, preferences etc.) to what they were reading,
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and may also promote critical thinking, creating ideas from a new perspective, when
participants used their prior knowledge as a basis for comparison and evaluated the
validity of the propositions in the source materials. Eventually, the process of
connecting and generating creates an individualised pool of ideas; as the participants
planned their writing, and made decisions about what to write, they would select
information from that pool. The protocols also show that most of the participants used
connecting and generating processes during writing, when they constantly referred back
to the source materials (this can also be demonstrated by the eye-tracking data) when
producing text for their writing. This may be likely due to the difficulty of building a
complete representation of these source materials at the start of task completion, and
the fact that the connecting and generating is an ongoing process of meaning building,

rather than a one-off act. Participant 10 provided an explanation on this:

...at the beginning, I first read through the materials, and generated an overall
impression, which might not be completely clear, but I knew roughly what it
was in different part of the essay I should write, then during writing, when I
felt that some information might be missed, I would go back to the materials

to check if there were any content worth adding into the writing.

As the participants went on reading and writing, their representations of the source

materials and the essay both became clearer and more complete, and thus a coherent

written product was more likely to be produced.

5.2.6 Selecting
The above section has discussed the process of connecting, in which test-takers
combined their prior knowledge with the ideas they ‘selected’ from the source materials

to generate new meaning. The process of selecting will be investigated with more
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details in this section to gain insights into how the 16 participants used this process
during task completion and what different purposes this process served

As shown in Table 5.1, a total of 307 instances (15.7 percent) of the selecting
process were found in the protocols. They mainly served three purposes: to select ideas
from both memory and source materials for connecting, to select information (often at
the level of detail, for example, a specific word) from source materials to support
writing, and to select sentences from source materials for paraphrasing or translating.
First, as discussed in the above section, when the participants composed from sources,
they selected ideas from both their prior knowledge and source materials (91 instances),
connecting them to generate either links between ideas or new meaning. By using this
type of selecting, together with the process of connecting and generating, participants
created a pool of ideas, from which they would like to draw during writing.

Another type of selecting, which was more frequently reported by the participants
in their stimulated recalls, was to select specific information from the source materials
to support the writing process (182 instances). This information was, most of the time,
a certain word that the participants decided to bring into their own writing. For example,
Participant 1, while writing a sentence in the second paragraph of her essay, said, “/
was thinking about what noun I can use to describe him, I found the word ‘leadership’
above, so I decided to use leader”. Similarly, Participant 3 explained why he went to
look at the words in the ‘key concepts and expressions’, “Then I went on writing, 1
wanted to talk about how the Apple company kept developing, [ was wondering if there
was any word in the ‘key words’ list that can be used in my writing, and then I found
the phrase ‘differential competitive advantage’, so I added it into my essay”. These two
examples indicate that the words in the source materials provided some lexical support

for the participants’ composing process, especially when they were trying to transcribe
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their abstract ideas into concrete linguistic forms. The participants also reported that
they sometimes went back to the materials during writing to look for words that they
could not recall correctly after their reading of the sources, for example, Participant 5
stated that “/ went back to the source material to find the word ‘resign’, I wanted to
make sure whether there is an ‘s’ or two ‘s’s in it”, and “I wanted to use the word
‘charisma’, so I went back to find it”. Last, searching for specific information and
selecting it from the source materials was another common activity performed by these
participants, when they found that certain information they read before was needed in
their writing, and they would go back to the materials to look for it. For instance,
Participant 8, when writing a sentence introducing the Apple products designed by
Steve Jobs, said, “I was going to write some examples, what products had been designed,
so I went back to read the first paragraph”.

The third function of the selecting process discovered in the 16 participants’
protocols was to select, paraphrase and/or translate original sentences in the source
materials and integrated them into the participants’ own writing. Fourteen participants
reported that they engaged in this type of selecting during writing. It seemed that the
participants were aware of the restraints in the instructions that they “should not simply
copy and translate the source materials”, so they adopted paraphrasing as a means of
incorporating the sentences in the materials. For example, Participant 9 said, “This
sentence was to introduce what I was going to write in my essay. Basically, 1
paraphrased the task requirements in the instructions, so I would look at the

instructions” and:

I was looking for the information about his post, although the instructions said
that “you should not copy”, I was basically paraphrasing that sentence...so in

this paragraph, I was composing sentences and looking at that source material
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at the same time. That’s why my eye fixations frequently switched between

these two areas.

Also, as the input materials included Chinese texts, the participants were found simply
translating sentences in these materials and put them into their own writing, for instance,
Participant 5 stated that “/ used the information in the third source material. I was
translating those Chinese sentences”. Participant 13 even claimed that she copied one
sentence in the materials, “/ was writing about its management team, and I just copied
the sentence talking about that”.

In summary, when the participants composed from sources, there was ample
evidence to support the notion that they used the selecting process to choose ideas from
both memory and source materials, then connected them to generate new meaning that
may have value for the content of their writing. Also, these participants were found,
more frequently, to seek both lexical and syntactical support from the source materials
during the process of translating (transcribing abstract ideas into linguistic forms),
which concurs with the findings in the eye-tracking study, that they constantly switched
their attention between different AOIs during writing. In the next section, the process

of organising will be examined.

5.2.7 Micro-planning and translating

We have investigated, in the previous sections, the processes of macro-planning and
organising, in which test-takers plan for writing goals and content, identify major
constraints of the task (target readership, genre, style), and think about the structure of
the readings and their own writing at the macro-level. But it is believed that planning
and organising may also take place at the micro-level, i.e., at the sentence and paragraph
level (Field, 2004; Shaw and Weir, 2007), during which writers plan for the goal,
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content and structure of a particular paragraph or an upcoming sentence, possibly with
constant reference back to the macro-plans established earlier as well as the text
produced so far.

164 instances (8.4 percent) of micro-planning process were found in the 16
participants’ protocols, the majority of which occurred during writing. At the paragraph
level (62 instances), all of the participants reported that they engaged in planning for
either the content or the overall structure of an upcoming paragraph. For example,
Participant 4, when monitoring the progress of task completion, said “A¢ this moment,
based on what I had just read, I thought I should add another paragraph here talking
about the current status, analysing the impact of Jobs 'resignation on Apple company”,
and Participant 1 stated that “/ was going to include two aspects of information in this
paragraph, at this moment I was wondering which aspect I should write first, later |
decided to first write about the impact on the company within itself”. At the sentence
level (102 instances), participants were also found to plan for the content and structure
of an upcoming sentence. For example, Participant 8 recalled that “/ was writing the
topic sentence here, and I was thinking about using which sentence to state the topic...1
went to the readings to find possible material, but later I decided to write it myself”,
and Participant 6 reported on how he went about structuring a sentence, “I was thinking
about the structure of this sentence, should I write a simple sentence, or should I write
a complex sentence with a relative clause...”.

It is worth noting that the participants were found often going back to read the
instructions, source materials or the text that had been produced when they were micro-
planning at both the sentence and paragraph level. First, for example, Participant 8
stated that she went back to reread the instructions when she finished writing the first

paragraph of her essay, “I was looking at the instructions and thinking about what to
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write in the next paragraph”; the reason for this may be that the participant did not plan
well at the macro-level, and so she may have needed to refer back to the instructions to
create a clearer representation of the task and redo macro-planning before she continued
to plan what content she was going to write in the next paragraph.

Second, when the participants reread the source materials while micro-planning,
they were either selecting ideas from the materials to connect with their own knowledge
to generate new meaning, or just choosing information they may need for their writing,
and these processes of selecting and connecting may ultimately generate a micro-plan
for the next paragraph or sentence. For instance, Participant 3 recalled that “/ had
finished writing my first point of view in this part, and then I reread the source materials
and the text I had written, and began to think about how to write the second point of
view”, and Participant 1, when writing a sentence in the third paragraph of her essay,

said:

I was thinking about how to write his traits, what words I could use to describe
him, and then I went to source material to look for any possible words. I read
through almost all the key words that might be useful in the source materials,
and now I finally came up with some words in my mind, so I began to write

this sentence.

Last, the participants were also found frequently going back to reread the text that
they had written, either before starting to write a new sentence or in the middle of
producing part of an existing one. For example, Participant 10 recalled that “/ was going
to write some comments, but it seemed to me that I had not fully described this incident
in that sentence, so I went back to read what I had written and the source materials,
and decided to add some information into the sentence”. It is natural that, as the

participants went on writing, the evolving textual output became part of the context that
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they had to consider in order to drive further planning for the content to be produced.

The output of micro-planning was stored in the participants’ mind in the form of
goals at the sentence and paragraph level, which then became the bases of their
translating process, during which the abstract ideas were transcribed into concrete
linguistic forms. It is at this critical point that “the writer moves from an internal
‘private’ representation, which is abstract and only understood by him or her, to its
expression in the ‘public’ shared code of language” (Shaw and Weir, 2007, p. 39). The
participants reported 33 instances (see Table 5.1) of the process of translating, whose
number was very likely to be underestimated, because, as discussed earlier in this
chapter, translating may not be adequately reported as the participants tended to be less
aware of the use of it due to its automatized nature, although it is an important process
when producing the actual text during writing (Field, 2004, 2005). Also, the limitation
of stimulated recall methodology may be another factor that hinders these participants’
reflection on the translating process.

By looking at the limited instances of the translating process, together with the
participants’ eye-traces in the eye-movement recordings, we could see that this process
was rather complicated and highly demanding in terms of cognitive processing in the
context of L2 writing. This may because it is at this point that L2 writers face critical
problems regarding the translation of abstract ideas for which they may not possess the
necessary language resources. In other words, their knowledge of, for example,
vocabulary and grammar of L2 may not be adequate to represent the ideas stored in the
micro-plans. For example, Participant 12 stated in her protocol that, “/ was thinking
about how to write this sentence, I already had an idea of what I was going to write,
but I kept thinking about the language issues”. Problems related to language resources

appeared to exert additional cognitive demands on the participants’ translation process,
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during which they were very likely turning to the source materials provided in the task
to seek both lexical and syntactical support, which was evidenced in their stimulated
recalls and eye-tracking traces. For example, participants frequently, especially in the
middle of sentence production, referred to source materials for extra support, which
was often at a very detailed level, for example, looking for specific words or sentence
structures, or even either copying, translating or paraphrasing the information in the
input texts. The high cognitive demands of the translating process may, in turn, have
hindered the execution of other processes such as connecting and organising, and thus
have impacted on the quality of the final written product.

In summary, there is evidence of the 16 participants using micro-planning
processes when they conducted planning and organising at the sentence and paragraph
level, during which the processes of text interpretation, selecting and connecting were
also frequently employed to facilitate the process of micro-planning. The output of the
micro-planning process may be, to a certain degree, stored in the participants’ mind in

the form of abstract ideas, which were then likely to be translated into linguistic forms.

5.2.8 Monitoring and revising

So far, we have looked into how the 16 participants created representation of the
TBEM-8 reading-to-write task, how they planned for the writing goals and considered
the overall structure of the essay, to what extent and in what way they engaged with the
source materials to aid their writing, and how they made micro-plans and translated
their ideas into actual text. This section looks at the last two categories of cognitive
processes that were found in the participants’ stimulated recalls, i.e., the processes of
monitoring and revising, which may not differ as much as other cognitive processes,
between independent and integrated writing tasks.
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The participants reported 270 instances (13.8 percent) of the monitoring process
during and after writing, which related to two different levels of analysis. First, at a
basic level (low-level monitoring), monitoring involves checking the mechanical
accuracy of the text produced, such as spelling, punctuation, word use and syntax (Field,
2004, 2005; Shaw and Weir, 2007). 155 instances of monitoring processes, in the
participants’ protocols, were devoted to this level of analysis. The participants reported
that they engaged in low-level monitoring at different stages of the text production
process, either during or after writing a word, a sentence, or a paragraph, or even the
first draft. The protocol of Participant 8 provides some good examples of this level of

analysis. For example, when thinking about what to write in the next sentence, she said:

Most of the time, when I finished writing a sentence, I would go back to read
the previous sentences to check if there were any grammar mistakes or any

more content to be added into them”, and “here I went to reread the first part
of this sentence, and I thought the sentence structure was not appropriate, so

I decided to delete it and changed to another way of expression.

One thing to note is that it was not uncommon for the participants to refer back to the
source materials when monitoring (this may be a difference of this process between
independent and integrated writing tasks), during which they sought clarification of
certain words or information. For example, Participant 4 reported that he went back to
the source materials to check if he spelt the word ‘resignation’ right. Also, the
participants were found to monitor the word count of their essays during writing. For
example, Participant 10 recalled that, “I read through the whole essay, and counted the
number of words in it, because the instructions say that it is required to write 250-280
words, so I checked the word count”.

Second, at a more advanced level, the monitoring process may involve examining
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the text produced to determine the extent to which it accords with the writers’ macro-
or micro-plans, whether it is relevant to and adequate for the task set and whether it fits
the development of the discourse structure of the text (Shaw and Weir, 2007). 115
instances of monitoring processes found in the participants’ protocols were conducted
at this level. For example, Participant 1, when writing the third paragraph of her essay,
went back to reread what she had written in the previous paragraph, and claimed that
“I wanted to make sure what I wrote in this paragraph was different from that in the
previous one”, and Participant 8 stated that “/ was wondering if I can add any more
points into the writing, because I thought the opinions were not adequately described,
so I wanted to add more analysis to...”. It should be noted that, in over half (66 instances)
of the 115 instances, the participants reported that they referred back to the instructions
to check if what they had written was relevant to the task set. This indicates that these
participants paid considerable attention to this aspect of task fulfilment, and it may be
because they were trained to do so, as Participant 12 said in her protocols, “Do not go
off the topic, this is what I learned from writing Chinese essays. If we go off the topic,
there might be a problem, so I kept looking back to the instructions during writing to
make sure I was on the right track”. Another function of high-level monitoring that can
be found in the participants’ protocols was to examine the cohesion and coherence of

the text produced, for example, Participant 1 stated that:

I was reading through the paragraphs I had written, I was not checking the
grammar points, but thinking about the connection between what I was going
to write and the previous paragraphs, how can I write it in a logic way and

make these two parts coherent...

As discussed previously, the high cognitive demands on the translation process
may hinder the execution of other processes, very likely including the process of
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monitoring. Field (2004) therefore argued that during the actual process of text
production, writers’ attention might be given to the lower-level features such as the
accuracy of spelling, word use and syntax, but the higher-level features such as
relevance to and adequacy for the task set are more likely to be monitored at a post-
production stage. This is in line with the findings in this study with regard to where the
instances of monitoring processes occurred, that the participants were found conducting
the low-level monitoring literally at any stage of text construction, either during or after
writing a word, a sentence, a paragraph, or a first draft, however, the high-level
monitoring mostly happened when the participants had just finished writing a sentence
or a paragraph (9 instances of high-level monitoring were found after the completion
of a first draft). The 270 instances were also further analysed to differentiate the use of
the monitoring process between different writing phases. The results show that
participants engaged in the two levels of the monitoring process (low-level monitoring:
32 instances; high-level monitoring: 9 instances) after writing much less frequently than
they did during writing (229 instances). This agrees with the results of the eye-tracking
analysis that the participants spent, on average, limited time going back to look at what
they had written after they finished the first draft of their essays.

As a result of monitoring activities, the process of revising may be conducted by
writers at any level during or after writing, in which they return to aspects of the text
identified as unsatisfactory and make corrections or adjustment (Shaw and Weir, 2007).
Although all those aspects identified may not necessarily be revised, “it is very unlikely
that revising occurs without monitoring” (Chan, 2013, p. 71). There are two levels of
revising process, each corresponding to one of the two levels of the monitoring process:
at the basic level, writers make revisions of issues relating to textual features such as

accuracy or range of vocabulary, grammar and sentence structure; at the advanced level,

189



writers deal with issues such as the development of arguments and coherence and
cohesion.

111 instances (5.7 percent) of the revising process were found in the stimulated
recalls, most of which were conducted at the basic level (92 instances). For example,
Participant 8 deleted the word she wrote and changed to another one to avoid repetition,
“I found that I had already used ‘however’ in the previous sentence, so I deleted
‘however’ and changed it to another word”, and Participant 3 stated that he “deleted
this sentence, and put the adverb clause of time in the front, and then added a
declarative sentence to make a simple description”. Nineteen instances of revising at
the advanced level were found in the protocols, whose number was much less than that
of the corresponding monitoring process (115 instances). Ten participants reported that
they engaged in this level of analysis, for instance, Participant 10, when writing the first
paragraph, stated that, “at this time I was looking at the materials, and I found some
important information that I had not described about, so I decided to add it into the
first paragraph”.

In summary, there is ample evidence of the use of monitoring and revising
processes in the 16 participants’ stimulated recalls, most of which occurred during
writing rather than after writing the first draft. The participants conducted monitoring
and revising activities at both a basic level, when they dealt mainly with textual features
such as spelling, word use and sentence structure, and a more advanced level, when
they monitored issues such as relevance to the task, development of arguments and
coherence and cohesion. But it appeared that they made many more revisions at the

basic level (92 instances) than they did at the advanced level (19 instances).
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5.2.9 Additional codes

The above eight sections presented the 10 main categories of cognitive processes the
participants employed while completing the TBEM-8 reading-to-write task, which
account for over 92 percent of all the instances of activities found in the participants’
stimulated recalls. 144 instances did not fall into the above 10 categories, and two
additional codes, commenting and transcribing, were arrived at to describe these
activities.

First, commenting: the participants made a noticeable number of comments on
their performance and behaviour in the task (127 instances, 6.5 percent), which are
deemed not manifestations of their actual cognitive processing, for example, Participant
2 said that “I read very slowly” and “I almost finished writing the second paragraph”.
This is due to the nature of stimulated recall methodology, that it is an offline technique
to look into cognitive processes: the participants sometimes commented on their
behaviour during the experiment, rather than recalling their thought processes. Second,
a few participants reported that the keyboard caused some disturbance to them during
writing (17 instances). They claimed that they were not familiar with the keyboard
provided, and they had to look down to it time and time again while typing, which may,
to some extent, have affected their writing performance (see Chapter Eight for further

discussion of limitations of the study).

5.3 Relationships between the use of cognitive processes and test-takers’

performance on the TBEM-8 reading-to-write task

In Section 5.2, the analysis of the participants’ protocols has shown the intricate
interplay of the cognitive systems of reading and writing when completing the TBEM-

8 reading-to-write task. It was found that the participants used a wide variety of
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cognitive processes, which served essential, and various purposes at different points in
the reading-to-write process. For example, when a participant was planning the content
to be written for an upcoming paragraph, they might go to the source materials to select
information which would help them reach the writing goals, to decide which ideas or
information to include based on their prior knowledge, and to make sure what they
planned to write was relevant to the task set. It seems that it is these contexts, such as
the task set, the participants’ writing goals, and their prior knowledge, that affect the
use of cognitive processes.

The qualitative analysis of the participants’ stimulated recalls allowed us to
explore the interaction between different cognitive processes in the reading-to-write
process, but it has one important limitation, that is, it could only provide us single
instances of cognitive processing, which could not be used to generalise about
relationships between different categories of cognitive processes as a whole, and
between a participant’s use of these cognitive processes and their performance on the
task. Thus, a quantitative analysis was performed to look at these relationships.
Variables included the number of times a participant used a specific process and the
quality of their written products (see Section 3.3.4 for details of rating). Spearman’s
rank-order correlations were calculated as the p-values for Shapiro-Wilk tests of
normality for some of the variables were less than 0.05. Table 5.9 shows the correlation
matrix between these variables. The correlations that are statistically significant at the
0.05 and 0.01 levels have been highlighted in light yellow and dark yellow; due to the
small sample size, the statistically significant correlations at the 0.1 level have also been

highlighted in grey for consideration.
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As shown in Table 5.9, the number of times the participants used a specific
cognitive process does not correlate significantly (at the 0.05 or 0.01 levels) with their
scores on the reading-to-write task, except for a moderate positive correlation (p=.43,
p=.098) between the number of text interpretation-2 processes found and the quality of
written products; that is, the more these participants reported that they read the source
materials, the better they performed in the task. Such results may lead one to conclude
that there are not any relationships between the use of processes and specific outcomes,
but such a conclusion should be taken with caution, for the results may be attributable
to the relatively small sample size that only 16 subjects were involved in this study.

The correlations among the processes of text interpretation-1, task representation
and monitoring-2 are all significantly positive at the 0.05 level. This may be because
these processes are very likely to co-occur during task completion; we have seen in the
participants’ protocols that they often went back to read the instructions during writing,
re-clarifying the task demands, and monitoring the progress of their writing in case any
adjustments were needed. Similarly, some slightly stronger positive correlations
(significant at the 0.01 level) were found among the processes of text-interpretation-2,
monitoring-1 and revising; again, this may because these participants combined these
processes to reach a specific goal, which, in this case, was to search for information in
the source materials to support their monitoring process, and/or make corresponding
revisions (see Section 5.2.8). It is interesting to note that there is a negative correlation
between the processes of macro-planning and selecting (p=-.51, p=.044), suggesting
that the more these participants engaged in the macro-planning process before writing,
the less instances of selecting process they reported. This may be due to the extent to
which the participants created representations of the task and the source materials; if

they understood well the task type and demands, and had created a clear representation
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of the source materials before starting to write, it might be easier for them to generate
more complete macro-plans to be carried out and rely less on the source materials

during writing.

5.4 Summary

This chapter has mainly presented results from the analysis of stimulated recall data
collected in Study I. The findings showed that the participants employed a wide range
of cognitive processes specified in Shaw and Weir’s (2007) model of writing and
Spivey’s (1997) discourse synthesis model, with varying frequencies. Text
interpretation-2 (reading the source materials), selecting and micro-planning are the
three most frequently used processes according to these participants, and macro-
planning and translating are the two least reported processes (but it might be due to the
limitation of the stimulated recall methodology). The correlation analysis established
no clear relationship between the number of times a participant used a specific process
and the quality of the text he or she produced. It seems that the use of cognitive
processes 1s dependent on the various contexts in task completion, such as different task
representations, writing goals and the participants’ prior knowledge.

The next chapter presents the results from analysis of the reading-to-write process

questionnaire data collected in Study II.
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CHAPTER 6 RESULTS I1l: QUESTIONNAIRE (STUDY
1)

6.1 Introduction

This chapter reports the results from the analysis of data collected in the reading-to-
write process questionnaire study described in Chapter Three. It starts with the results
of an internal consistency analysis in Section 6.2, which demonstrates the extent to
which each group of items in the main study questionnaire reliably measured the same
type of cognitive processes. Section 6.3 then presents the participants’ agreement rate
for each item, and the results of a set of Mann-Whitney U tests which were run to
examine if higher- and lower-scoring participants responded differently to each item in

the questionnaire. Finally, Section 6.4 provides a summary of this chapter.

6.2 Internal consistency of each category of cognitive process (main

study questionnaire)

As some revisions were made to the pilot questionnaire (see Section 3.4.1 for details),
a Cronbach’s alpha was run to understand the internal consistency of each group of
items designed to measure the same type of cognitive process in the main study
questionnaire. The overall reliability of each of the seven categories of cognitive
processes, and each of the five hypothesised writing phases were obtained. Results are
presented in Table 6.1. Items whose item-total correlations were lower than 0.30 are

highlighted in grey.
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Table 6.1: Reliability statistics of the main study questionnaire (40 items)

Item No.* Scale Mean if | Scale Corrected Cronbach’s Cronbach’s
Item Deleted | Variance if | Item-Total Alpha if Item | Alpha
Item Correlation Deleted
Deleted
Conceptualisation phase

Task representation and macro-planning
1.1 15.95 4919 292 525
1.2 16.02 4.813 377 A74
1.3 16.17 4.887 410 459 .562
2.6 15.74 5.289 .304 .516
4.4 16.03 4.945 .249 .555
Overall reliability .562

Meaning and discourse construction phase
Text interpretation
2.1 12.62 2.286 244 .548
2.2 12.47 2.552 416 404
2.3 12.31 2.587 .361 438 533
4.5 12.54 2.225 .319 467
Selecting
2.4 16.36 4.195 .298 455
25 16.54 4.226 321 441
4.2 16.00 4,671 .348 444 518
4.6 16.30 4.308 .288 461
4.7 16.54 3.926 .229 517
Connecting and generating
2.8 7.36 2.545 522 .627
2.10 7.51 2.480 573 .564 710
4.3 7.42 2.486 491 .667
Overall reliability 726

Organising phase
Organising
2.7 21.87 9.954 456 .594
2.9 21.10 10.779 .381 .619
211 21.08 10.660 .323 .635
3.1 21.04 10.471 347 .628 .657
3.2 21.16 9.394 .565 .558
383 21.55 10.540 .270 .656
4.1 20.87 11.704 247 .652
Overall reliability .657
Low-level monitoring and revising phase

Low-level editing
4.13 19.13 13.488 .628 .870
4.14 19.41 12.725 .705 .858
4.15 19.33 12.455 713 .857 881
5.6 19.10 13.459 .664 .865 '
5.7 19.29 12.851 732 .854
5.8 19.23 12.448 .703 .859
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Overall reliability .881
High-level monitoring and revising phase

High-level editing

4.8 35.47 33.608 .540 913

4.9 35.61 30.524 743 .901

4.10 35.64 30.776 714 .903

411 35.38 33.768 .608 .909

412 35.37 33.357 .596 .910 913

5.1 35.46 31.657 .764 .900 '

5.2 35.53 31.152 .795 .898

5.3 35.63 31.395 725 .902

5.4 35.36 32.405 .698 .904

55 35.26 33.600 .656 .907

Overall reliability 913

*. The digit in front of the decimal point of an item number indicates which of the five stages this item
is in (1=while reading the task prompt; 2=while reading the source materials; 3=before writing; 4=while
writing the first draft; 5=after writing the first draft).

Overall, as shown in Table 6.1, each sub-scale corresponding to the five writing
phases achieved a Cronbach’s alpha of 0.50 or above, ranging from 0.56 to 0.91. These
figures indicate a moderate to high level of internal consistency for each set of items
within a given sub-scale. Among the seven categories of cognitive processes, items
assigned to low- and high-level editing achieved high levels of reliability (r=0.88 and
r=0.91 respectively), while items designed to measure the process of text interpretation
(r=0.53) and selecting (r=0.52) reported the lowest internal reliabilities, but were still
considered satisfactory with results above 0.50 (Chan, 2013). Out of the 40 individual
items, eight items did not yield satisfactory item-total correlations of 0.30 or above, but
half of these items’ item-total correlations were above 2.70, and Items 1.1 and 2.4
reported item-total correlations that were very close to 0.30 (0.292 and 0.298
respectively). Four items (Item 4.4, Item 2.1, Item 4.7 and Item 4.1) reported item-total
correlations below 2.70. The low correlations may be because the participants did not
respond to these items similarly to how they responded to the other items in the same
group. These four items will be investigated in detail in the next section, by looking at
participants’ responses to relevant items.
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6.3 Results of descriptive and inferential statistics

In order to understand the extent to which participants employed each category of the
cognitive processes specified in the questionnaire while completing the TBEM-8
reading-to-write task (RQ1), a frequency analysis was performed and the results are
displayed in the following seven subsections (Sections 6.3.1 to 6.3.7), each of which
looks at one type of cognitive processes. Section 6.3.8 presents the results of Mann-
Whitney U tests to examine if there were any differences in the responses to each
questionnaire item between participants who scored differently on the TBEM-8
reading-to-write task (RQ1a). It should be noted that an exploratory factor analysis was
also performed but yielded no meaningful results; this may be because (1) most of the
questionnaire items were highly endorsed for the “agree” and “strongly agree”
responses, resulting in low correlations (lower than 0.3) between items; and (2) the
number of items (N=40) was relatively large considering that of the participants

(N=172), which might impact on the effect of this analysis.

6.3.1 Task representation and macro-planning

Five items were designed to measure the process of task representation and macro-
planning, during which test-takers are expected to create an understanding of the task
demands (task representation) and plan for writing goals and content, identifying major
constraints of a task such as genre of the expected response and the level of formality
required (macro-planning). Table 6.2 presents these five items and the agreement rate
(adding up the percentage of participants who chose “agree” and “strongly agree”) for
each item. Figure 6.1 shows the percentage of participants choosing each number (1 to

5: strongly disagree, disagree, no view, agree, strongly agree) for these items.
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Table 6.2: Agreement with items measuring the process of task representation and
macro-planning

Items™* agree or
strongly agree
(n=170)

1.1 I read the directions carefully to understand each word in it. 80.3%

1.2 1 thought of what | might need to write to make my essay relevant and adequate to

77.7%

the task.
1.3 1 was able to understand the directions for this writing task very well. 69.5%
2.6 | read the directions again. 91.1%
4.4 | re-read the directions. 79.3%

*. The digit in front of the decimal point of an item number indicates which of the five stages this item
is in (1=while reading the task prompt; 2=while reading the source materials; 3=before writing; 4=while
writing the first draft; 5=after writing the first draft).

Task representation and macro-planning

L

n:

s

Hm5

Figure 6.1: Stacked bar chart illustrating the proportion of participants’ responses to
each item in task representation and macro-planning (5=strongly agree; 4=agree; 3=no
view; 2=disagree; 1=strongly disagree)

With 80.3 percent agreement rate for Item 1.1, it seems that the majority of
participants did read the directions carefully to comprehend the demands of the TBEM-
8 reading-to-write task. However, the percentage of participants who claimed that they
understood the directions very well (Item 1.3) fell to 69.5 percent, and it is interesting

to note that more than 20 percent of participants chose “no view” on this item. This
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may be because of the complexity and difficulty of the reading-to-write task that
participants may not have been able to create a complete representation of it after
reading the instructions for the first several times, and they may not have spent more
effort re-reading the instructions to gain a clearer understanding of the task as they went
on completing the task. This seems to be particularly true as evidenced by the findings
in Item 2.6 that 91.1 percent of participants read the directions again while reading the
source materials, and in Item 4.4 that about 80 percent of students reported that they re-
read the instructions while writing the first draft. For Item 1.2, the only item designed
to measure the process of macro-planning, a total of 77.7 percent of participants
considered how to write the essay in accordance with task demands in the instructions
to make it relevant and adequate to the task.

It should also be noted that the distribution of participants’ responses to Items 1.1
and 4.4 are almost identical, with a minor difference in the proportion of participants
who chose “strongly disagree”, while the other three items in this group had an
obviously lower percentage of participants who disagreed that they engaged in certain
task representation and macro-planning processes. This may help to explain why Items

1.1 and 4.4 did not yield satisfactory item-total correlations of 0.30 within this group.

6.3.2 Text interpretation

Four items were meant to measure the participants’ text interpretation process, which,
in this questionnaire, referred specifically to participants’ activities relating to reading
the source materials. Table 6.3 presents these four items and the agreement rate for each
item. Figure 6.2 shows the percentage of participants choosing each number for these

items.
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Table 6.3: Agreement with items measuring the process of text interpretation

Items agree or
strongly agree
(n=170)
2.1 | read through the whole of each source material carefully 82.2%
2.2 | searched quickly for the ideas which might help me to write the essay. 89.3%
2.3 | read some relevant part(s) of the materials carefully. 93.5%
4.5 | selectively re-read the source materials. 87.1%
Text interpretation
21 [
m1
3
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Figure 6.2: Stacked bar chart illustrating the proportion of participants’ responses to
each item in text interpretation (5=strongly agree; 4=agree; 3=no view; 2=disagree;
1=strongly disagree)

Overall, as shown in Table 6.3, more than 80 percent of participants chose either
“agree” or “strongly agree” in response to the four items. Items 2.1 and 2.3 investigated
participants’ careful reading approaches. For Item 2.3, a very large proportion of
participants (93.5 percent) claimed that they read some relevant part(s) of the materials
carefully, while Item 2.1 had a lower agreement rate (82.2 percent) among participants,
and about 10 percent of participants did not agree that they read through the whole of
each source material, which was distinct from the other items in this group (this may

be the reason that Item 2.1 achieved a low item-total correlation).
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Iltems 2.2 and 4.5 elicited participants’ responses t0 activities relating to
expeditious reading. For Item 2.2, 89.3 percent of participants agreed that they searched
quickly for the ideas which might be helpful in writing the essay, with 10.7 percent of
participants choosing “no view” on this item. Items 2.1 and 2.2 seem to be opposites in
some way, although it may be due to the fact that participants are thinking more along
the lines of a sequence of behaviour (e.g., they read carefully first, and then
expeditiously later). But the questionnaire does not necessarily help to differentiate
between the different types of behaviour that were able to be identified in the eye-
tracking study. A similar high percentage of participants (87.1 percent) claimed that
they selectively re-read the source materials while writing the first draft (Item 4.5), but
there were also about three percent of participants who thought they did not engage in

this type of reading during writing.

6.3.3 Selecting

Five items were designed to measure the process of selecting. It is through this process
that participants select information and ideas from source materials either for
connecting purposes or to support their translation (transcribing abstract ideas into
linguistic forms) process. Results of frequency analysis are presented in Table 6.4 and

Figure 6.3.

Table 6.4: Agreement with items measuring the process of selecting

Items agree or
strongly agree
(n=170)

2.4 | used the materials to help me get ideas on the topic 80.0%

2.5 The materials helped me choose an opinion on the issue. 75.1%

4.2 1 used some of the ideas from the source materials in my essay. 95.3%

4.6 | paraphrased part(s) of the source materials in my writing. 86.5%

4.7 | copied phrases and sentences directly from the source materials into my essay. 76.9%
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Figure 6.3: Stacked bar chart illustrating the proportion of participants’ responses to
each item in selecting (5=strongly agree; 4=agree; 3=no view; 2=disagree; 1=strongly
disagree)

At the stage of reading the source materials, 80 percent of participants reported
that they used the materials to help them get ideas on the topic (Item 2.4), and a slightly
lower proportion (75.1 percent) of participants agreed that the materials were helpful in
choosing an opinion on the issue they were going to write about (Item 2.5). However,
it should be noted that a relatively high amount of participants chose “no view” on these
two items, although few participants disagreed that they engaged in the selecting
process while reading source materials before writing.

A markedly higher level of agreement was found in Item 4.2, with a total of 95.2
percent of participants using some of the ideas from the source materials in their essays
while writing the first draft. For Item 4.6, a large proportion of participants (86.5
percent) said that they did paraphrase part(s) of the source materials in their essays.

This is in line with the findings in the stimulated recall analysis that 14 of the 16 (87.5
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percent) participants reported that they engaged in this type of selecting during writing.
A slightly lower proportion (76.9 percent) of participants claimed that they copied
phrases and sentences directly from the source materials (Item 4.7); more than 10
percent of participants said they did not copy from the materials. This does not conform
to the data on copying in the stimulated recalls that only one participant reported
copying directly from source materials (see Section 5.2.6 for details), although it
suggests that the notion of direct copying of material may in fact be avoided by a
proportion of participants. This item had the highest level of disagreement among the
responses to the five items in this group, which may be the reason that it did not achieve

a satisfactory item-total correlation of 0.30.

6.3.4 Connecting and generating

Three items were meant to measure the process of connecting and generating, during
which participants were expected to connect ideas they selected from the source
materials with their own knowledge, and generate links between ideas or new meaning

in their essays. Table 6.5 and Figure 6.4 present the results of frequency analysis.

Table 6.5: Agreement with items measuring the process of connecting and generating

Items agree or
strongly agree
(n=170)

2.8 | linked the important ideas in the source materials to what | know already 72.6%

2.10 I developed new ideas or a better understanding of existing knowledge. 59.4%

4.3 | developed new ideas while | was writing. 61.5%
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Figure 6.4: Stacked bar chart illustrating the proportion of participants’ responses to
each item in connecting and generating (5=strongly agree; 4=agree; 3=no view;
2=disagree; 1=strongly disagree)

Overall, lower levels of agreement were found in these three items (ranging from
59.4 to 72.6) compared with other items that have been presented thus far; the
disagreement rate for these three items were almost identical (about 10 percent). For
Item 2.8, 72.6 percent of participants reported that they linked ideas in the source
materials with their own knowledge while reading these materials. However, the
percentage of participants who claimed that they developed new ideas or a better
understanding of existing knowledge (Item 2.10) fell to 59.4 percent. It is interesting to
note that more than 15 percent of participants chose “no view” on this item, which had
the second highest percentage among different responses to this item. For Item 4.3, the
percentage of participants who developed new ideas while writing the first draft slightly
increased to 61.5 percent; again, a relatively high proportion of participants (about 15
percent) said they had no view towards this item. These frequencies suggest that a
sizable minority of participants relied a lot on the source texts for ideas to be put in their

written products, rather than generating new ideas as they might have to in a more
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traditional independent writing task.

6.3.5 Organising

Seven items (see Table 6.6) were designed to measure the process of organising, during
which participants were expected to think about the structure of the source materials,
and organise or prioritise the ideas to be put in the text. Results of frequency analysis

are presented in Table 6.6 and Figure 6.5.

Table 6.6: Agreement with items measuring the process of organising

Items agree or
strongly agree
(n=170)
2.7 | prioritised the important ideas in the source materials in my mind. 27.1%
2.9 | worked out how the main ideas across the source materials relate to each other. 68.8%
2.11 1 used the materials to help me organise my essay. 68.3%
3.1 | organised the ideas | planned to include in my essay. 68.4%
3.2 | recombined or reordered the ideas to fit the structure of my essay. 67.8%
3.3 | removed some ideas | planned to write. 45.7%
4.1 While I was writing, | sometimes paused to organise my ideas. 81.8%
Organising
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Figure 6.5: Stacked bar chart illustrating the proportion of participants’ responses to
each item in organising (5=strongly agree; 4=agree; 3=no view; 2=disagree; 1=strongly
disagree)
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Items 2.7, 2.9 and 2.11 look at participants’ organising process while reading the
source materials. A low level of agreement was found in answers responding to Item
2.7 with only 27.1 percent of the participants reporting that they prioritised the
important ideas in the source materials in their mind. This compares with the 34.1
percent of participants who claimed not to engage in this organising process. There was
also a strikingly high percentage of participants (38.8 percent) who chose “no view” on
this item. Unlike Item 2.7, Items 2.9 and 2.11 had a similar distribution of different
responses, with 68.8 percent of participants reporting that they thought about how the
main ideas across the source materials relate to each other, and 68.3 percent of
participants claiming that they used the materials to help them organise the essays.

Items 3.1 to 3.3 were meant to investigate other types of organising processes used
by participants before they started to compose. The proportions of responses to Items
3.1 and 3.2 were almost identical; 68.4 percent of participants said that they organised
the ideas they planned to include in the essays (ltem 3.1), while 67.8 percent of
participants did re-combine or re-order the ideas generated to fit the structure of their
essays (Item 3.2). Unlike the above two items, Item 3.3 saw a lower level of agreement;
45.7 percent of participants reported that they removed some ideas they planned to write
before starting to compose; also, a relatively high percentage (28.3 percent) of
participants chose “no view” on this item.

For Item 4.1, unlike the other six items in this group, a large proportion of
participants (81.8 percent) thought that they sometimes paused during writing to
organise their ideas (the difference in the proportion of agreement may be the reason
that Item 4.1 had a low item-total correlation). This agrees with the findings in the
stimulated recall analysis that the participants were more actively engaged in organising

processes while they were producing text.
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6.3.6 Low-level editing

Six items (see Table 6.7) were designed to measure the process of low-level editing. It

is through this process that participants check the accuracy of spelling, punctuation and

syntax, etc. Results of the frequency analysis are presented in Table 6.7 and Figure 6.6.

Table 6.7: Agreement with items measuring the process of low-level editing

Items agree or
strongly agree
(n=170)
4.13 | checked that | had put the ideas of the source materials into my own words. 81.7%
4.14 | checked the grammatical accuracy and range of the sentence structures. 59.6%
4.15 | checked the spelling, usage and range of the vocabulary. 69.4%
5.6 | checked that | had put the ideas of the source materials into my own words. 81.9%
5.7 | checked the grammatical accuracy and range of the sentence structures. 71.5%
5.8 | checked the spelling, usage and range of the vocabulary. 75.0%
Low-level editing
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Figure 6.6: Stacked bar chart illustrating the proportion of participants’ responses to
each item in low-level editing (5=strongly agree; 4=agree; 3=no view; 2=disagree;

I=strongly disagree)

Items 4.13, 4.14 and 4.15 related to the participants’ low-level editing processes

while writing the first draft. More than 80 percent of participants reported that they had
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put the ideas drawn from the source materials into their own words (ltem 4.13),
indicating that most of them had a good understanding of the task and integrated
information from the materials into their own writing. For Item 4.14, the percentage of
agreement fell to 59.6, and about 30 percent of participants claimed that they had no
idea whether they checked the grammatical accuracy and range of the sentence
structures during writing. This suggests that the participants did not necessarily think
about the grammatical range and accuracy of their texts as they were writing. Perhaps
they were more focused on getting ideas into the text and writing something coherent.
A slightly higher level of agreement was found in Item 4.15 where 69.4 percent of
participants reported that they checked the spelling, usage and range of the vocabulary
whilst writing.

Items 5.6, 5.7 and 5.8 investigate the participants’ low-level editing process after
finishing the first draft. For Item 5.6, the figure for agreement rate remains stable, with
81.9 percent of participants agreeing that they checked if they had put ideas from the
source materials into their own words. The proportion of agreement in Items 5.7 and
5.8 increased to 71.5 and 75.0 percent, indicating that the participants engaged more
often in low-level editing process after they had finished the first draft than they did
whilst writing. Again, it is interesting to note that the participants seemed to be a bit
more focused on using the source material and integrating it well (see Tables 6.4 and
6.5) than they were with achieving formal accuracy in their writing. This suggests that
they may prioritise the use of selecting and connecting processes (particularly during

writing) in completing an integrated writing task.

6.3.7 High-level editing
Ten items were designed to measure the process of high-level editing. At this level of
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editing, the concern is mainly with the extent to which the text produced so far fits in

with participants’ writing goals established in the previous stages, its relevance to the

task set and the development of the structure of the text. Results of the frequency

analysis are presented in Table 6.8 and Figure 6.7.

Table 6.8: Agreement with items measuring the process of high-level editing

Items agree or
strongly agree
(n=170)
4.8 | checked that the content was relevant. 76.2%
4.9 | checked that the essay was well-organised. 70.6%
4.10 1 f:hecked that the essay was coherent, e.g., appropriate use of topic sentences, 67.5%
connectives, etc.
4.11 | checked that I included all appropriate main ideas from all the source materials. | 81.8%
4.12 | checked that I included my own viewpoint on the topic. 83.4%
5.1 | checked that the content was relevant. 80.9%
5.2 | checked that the essay was well-organised. 72.0%
53 | _checked that the essay was coherent, e.g., appropriate use of topic sentences, 20.7%
connectives, etc.
5.4 | checked that I included all appropriate main ideas from all the source materials. | 83.9%
5.5 | checked that | included my own viewpoint on the topic. 91.0%
High-level edifing
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Figure 6.7: Stacked bar chart illustrating the proportion of participants’ responses to
each item in high-level editing (5=strongly agree; 4=agree; 3=no view; 2=disagree;

I=strongly disagree)
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Items 4.8 to 4.12 look at the participants’ high-level editing process while writing
the first draft. Overall, it seems that editing at both levels exhibits a similar extent of
agreement (the levels of agreement are all roughly around 60 to 80 percent). The highest
levels of agreement were found in Items 4.11 and 4.12, with 81.8 percent of participants
claiming that they did check whether they included all appropriate main ideas from all
the source materials (Item 4.11) and 83.4 percent of participants reporting that they
checked if they included their own viewpoint on the topic (Item 4.12). Some slightly
lower levels of agreement were found in Items 4.8 to 4.10. 76.2 percent of participants
checked if the content of their essays was relevant (Item 4.8) and 70.6 percent checked
if the essays were well-organised (Iltem 4.9). For Item 4.10, 67.5 percent of participants
checked the coherence of the essays. It looks like task achievement (e.g., relevance of
content, inclusion of viewpoint) was more strongly endorsed than more linguistic foci
(e.g. checking topic sentences, connectives)

Items 5.1 to 5.5 investigate the participants’ high-level editing process after
finishing the first draft. The proportion of agreement in these items all increased
compared with items 4.8 to 4.12. Item 5.5 had the largest increase that 91.0 percent of
participants reported that they had checked if they included their own opinions on the
topic. It may be safely concluded that a relatively large number of participants were
well aware of the importance of editing at both the basic and advanced levels, and the
participants seemed to engage more in the high-level editing process than the low-level

editing process, and edit more often after finishing the first draft than whilst writing.

6.3.8 Results of Mann-Whitney U tests
In order to investigate if higher- and lower-scoring participants responded to each item
differently (RQ1a), a set of Mann-Whitney U tests was performed as Shapiro-Wilk tests
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of normality indicated that some sets of responses to the questionnaire items were non-
normally distributed (p>.05). Items to which the responses were significantly different
between the two groups of participants are displayed in Table 6.9 below (see Appendix

J for the results of all items).

Table 6.9: Significant differences in responses to items between the higher- and lower-
scoring participants

Whitney U | W z p size

ltems Mann- Wilcoxon Effect

1.2 | thought of what | might need to write to
make my essay relevant and adequate to | 2992.500 6647.500 -2.104 | .035 | .026
the task.

2.1 | read through the whole of each source

. 2947.000 6433.000 -2.019 | .043 | .024
material carefully.

2.9 | worked out how the main ideas across the

. 2925.500 6580.500 -2.413 | .016 | .034
source materials relate to each other.

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

2927.500 6413.500 -2.048 | .041 | .025

3.3 | removed some ideas | planned to write. 2844500 6414500 2020 | 043 | 024

As shown in Table 6.9, the higher- and lower-scoring participants responded to six
items significantly differently, but the effect sizes for these items are trivial (0.024 to
0.034). The percentage of participants from each group choosing each number (1 to 5:
strongly disagree, disagree, no view, agree, strongly agree) for these six items are
presented in Figures 6.8 to 6.13 and looked at individually.

For Item 1.2 (see Figure 6.8), which reads as “I thought of what | might need to
write to make my essay relevant and adequate to the task”, it seems that the proportion
of participants choosing “agree” were similar in higher- and lower-scoring groups, but
participants who scored higher on the TBEM-8 reading-to-write task chose “strongly
agree” more than their counterparts, indicating that the higher-scoring participants may

be more actively engaged in the macro-planning process while reading the task
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instructions before writing.

Ttem 1.2
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Figure 6.8: Stacked bar chart illustrating the proportion of responses to Item 1.2 for
higher- and low-scoring participants (5=strongly agree; 4=agree; 3=no view;
2=disagree; 1=strongly disagree)

For Item 2.1 (see Figure 6.9), which reads as “I read through the whole of each

Item 2.1

Mean=4.18
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Figure 6.9: Stacked bar chart illustrating the proportion of responses to Item 2.1 for
higher- and low-scoring participants (5=strongly agree; 4=agree; 3=no view;
2=disagree; 1=strongly disagree)
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source material carefully”, the higher-scoring participants chose “strongly agree” more
than their counterparts, and the level of disagreement in lower-scoring group was higher
than that in the better-performing group. This indicates that the participants who scored
higher in the TBEM-8 reading-to-write task may adopt more often a careful reading
approach while reading the source materials and spend more time reading through the
whole of each source material carefully.

For Item 2.9 (see Figure 6.10), which reads as “l worked out how the main ideas
across the source materials relate to each other”, the better-performing group of
participants had a higher level of agreement than their counterparts, and it is interesting
to note that more than 30 percent of participants in the lower-scoring group said that
they had no view on this item. This may suggest that the participants who scored higher
in the reading-to-write task were more aware of the importance of creating a complete
representation of the source materials, and were willing to spend more time thinking

about the structure of the materials in order to help them organise their own essays.

Ttem 2.9
Mean=3.52
m?2
3
Mean=3.50
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Figure 6.10: Stacked bar chart illustrating the proportion of responses to Item 2.9 for
higher- and low-scoring participants (5=strongly agree; 4=agree; 3=no view;
2=disagree; 1=strongly disagree)
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For Item 3.1 (see Figure 6.11), which reads as “l organised the ideas | planned to
include in my essay”, it seems that a larger proportion of participants in the higher-
scoring group agreed that they engaged in this organising process before starting to
write. Again, like Item 2.9, a relatively large proportion (about 30 percent) of lower-

scoring participants chose “no view” on this item.

Item 3.1
Mean=31.87
m?2
m3
Mean=3.60 -
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Figure 6.11: Stacked bar chart illustrating the proportion of responses to Item 3.1 for
higher- and low-scoring participants (5=strongly agree; 4=agree; 3=no view;
2=disagree; 1=strongly disagree)

For Item 3.3 (see Figure 6.12), which reads as “I removed some ideas | planned to
write”, a higher level of agreement was found in the group of lower-scoring participants,
indicating that they were more likely to remove some ideas they planned to write during
the organising process before writing. This may be because the better-performing group
of participants may be more efficient in organising the ideas to be put in the text and so

their plans for the overall structure of the essays may be clearer and more complete.
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Item 3.3
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Figure 6.12: Stacked bar chart illustrating the proportion of responses to Item 3.3 for
higher- and low-scoring participants (5=strongly agree; 4=agree; 3=no view;
2=disagree; 1=strongly disagree)

6.4 Summary

This chapter has presented results from analysis of the reading-to-write questionnaire
data. It adds to the results presented in the eye-tracking and stimulated recall study
(Study 1). First, a reliability analysis showed that all the five hypothesised writing
phases yielded a Cronbach’s alpha of 0.50 or above, suggesting a moderate to high level
of internal consistency for each writing phase. Section 6.3 then presents the results of a
frequency analysis of the participants’ responses to the 40 items in the questionnaire.
There was a high level of agreement found in these items, with only four items
achieving an agreement rate below 60 percent, and more than 70 percent of participants
choosing either “agree” or “strongly agree” in 28 items. Thus it can be safely concluded
that the participants underwent a variety of essential cognitive processes while
completing the TBEM-8 reading-to-write task. A set of Mann-Whitney U tests was also

performed to investigate if there were any differences in responses to the 40 items
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between the higher- and lower-scoring participants, and the results show that
participants who performed better in the TBEM-8 reading-to-write task engaged more
often in some types of macro-planning and organising process before starting to write,
which to some extent may have impact on their reading-to-write performance.

In the next chapter, the findings from Study I and Study Il will be summarised and
triangulated to answer the research questions posed in the literature review, and how

these results relate to the published literature will also be discussed.
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CHAPTER 7 DISCUSSION

7.1 Introduction

This chapter focuses on three topics. First, Section 7.2 triangulates the findings from
all different sources of data to answer the first set of research questions, and discusses
the cognitive processes employed while completing the TBEM-8 reading-to-write task
and how they fit with previously published knowledge. Second, in Section 7.3, the
findings are triangulated to answer the second set of research questions, and how the
participants engaged with the source materials in the task is discussed. Third, Section
7.4 proposes a model for reading-to-write process that emerges from the findings of

this study. Finally, a summary of this chapter is provided in Section 7.5.

7.2 Cognitive processes involved in completing the TBEM-8 reading-to-

write task (RQ1 & RQ1a)

Findings from all different sources of data are triangulated and discussed in the two

subsections below to address the first set of research questions.

7.2.1RQ1

The first overarching research question (RQ1) was:

What cognitive processes do test-takers employ while completing the TBEM-8

reading-to-write task?

Overall, findings from the analysis of stimulated recall data indicate that the

majority of participants (n=16) employed a wide range of cognitive processes (1,956
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instances) specified in Shaw and Weir’s (2007) model of writing and Spivey’s (1997)
discourse synthesis model, with varying frequencies. Text interpretation, selecting and
micro-planning were the three most frequently reported processes according to
participants’ recalls, and macro-planning and translating were the two least reported
processes. In addition, findings from an analysis of the reading-to-write process
questionnaire data were, to a large extent, consistent with the stimulated recall results.
A high level of agreement was found in participants’ responses to the 40 items in the
questionnaire, with more than 70 percent of participants choosing either “agree” or
“strongly agree” in 28 items, and only four items achieving an agreement rate below 60

percent.

I. Text-interpretation

It appears almost self-evident that text-interpretation is an essential process in
completing an integrated reading-to-write task, because not only the text in the task
instructions and the text that has been produced are going to be accessed by writers, but
the text in the source materials also needs to be interpreted.

A total of 668 instances (34.2 percent of all instances) of text-interpretation
processes were reported by the 16 participants in the eye-tracking and stimulated recall
study; meanwhile, in the questionnaire study, a large proportion (more than 80 percent)
of participants claimed that they adopted both careful and expeditious reading
approaches when reading the source materials. Previous studies (e.g., Chan, 2013)
showed similar results for writers’ reading activities in integrated writing tasks. This
study goes on to further explore how these activities differ at various stages of writing,
benefiting from the eye-tracking technique which allows an online investigation of
participants’ eye-movements during task completion.
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Before writing, the participants typically started responding to the TBEM-8
reading-to-write task by quickly browsing all the components of this task, and then
went back to read the task instructions and source materials one after another in a slow
and careful manner (see Sections 4.4.1 and 5.2.1 for details). During writing, the
participants most often used an expeditious form of reading: scanning, to locate specific
information in either the instructions or source materials that they considered useful in
their writing. Another interesting finding was that the participants tended to read
Chinese source materials much faster than the English texts, as Participant 4 reported,
“the first paragraph, because it is in Chinese, so | read it very fast, because the second
paragraph is in English, so | read it relatively slowly”. This suggests that the language
of the text appeared to influence the degree and nature of writers’ interaction with the
source texts, which has not been studied in previous research. After writing, the
participants reported relatively less instances of text-interpretation process, most of
which were devoted to reading the text that has been produced for monitoring and

revising purposes.

I1. Task representation

Findings from all sources of data have proved that the majority of participants read
the task instructions carefully to create an initial understanding of the task before
writing, which aligns with previous research on this process (Allen, 2004; Chan, 2013;
Flower et al., 1990). However, it was also found in this study that the task representation
process occurred both during and after writing. Participants regularly revisited the
instructions for either guidance on the text to be produced or to check the progress
and/or quality of their writing (see Section 5.2.2 for details). This indicates that the task
representation process is not a single, simple act, but an extended, repetitive interpretive
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process that is employed throughout task completion.

Another finding was that the use of source materials in an integrated writing task
may, to some extent, complicate test-takers’ task representation process. This agrees
with findings in some other studies (Plakans, 2010; Wolfersberger, 2007). Participants’
eye-tracking traces demonstrated that they tended to read back and forth between the
instructions and source materials in the first five minutes of task completion (see
Section 5.2.1 for details). This may be because the extra cognitive load involved in
reading the source materials taxed test-takers” working memory to the extent that they
may not have been capable of holding the content of task instructions in mind. As
Participant 14 reported, “After reading (the source materials), | forgot what | was
required to do, and then I went back there (the instructions) and checked it out again”.
These findings suggest that working memory may play an important role in

coordinating integrated writing processes (Plakans, 2010; Purpura, 2014).

I11. Macro-planning

Twelve of the sixteen participants in Study | reported using macro-planning
processes (27 instances) while completing the TBEM-8 reading-to-write task. This
percentage is similar to that in the questionnaire analysis where a total of 77.7 percent
of participants reported that they considered how to write the essay to make it relevant
and adequate to the task.

Almost all of the 27 instances of macro-planning processes occurred before
writing and they were mainly concerned with goal setting and content consideration.
No instances of consideration of the genre and target readership, which were considered
as important aspects of macro-planning according to Field (2005) and Shaw and Weir
(2007), were found in participants’ recalls. This may indicate that writers prioritise

222



considering task achievement when macro-planning; or, it may suggest that the
participants were not aware of the importance of considering the genre and intended
readers (relevant information has been pointed out in the task instructions) in successful
writing.

It should also be noted that the macro-planning process in completing integrated
writing tasks may be more complicated than in a traditional independent writing task,
because writers need to comprehend the source materials provided and build
connections between the texts as part of their macro-planning for successful task
completion. A notable finding in the questionnaire study was that participants who
scored higher on the TBEM-8 reading-to-write task tended to be more actively engaged
in macro-planning than the lower-scoring participants (see Section 6.3.8 for details).
This suggests that macro-planning may be an important component of a participant’s

reading-to-write proficiency.

IV. Organising

Fourteen participants in the stimulated recall study reported that they considered
either the structure of the source materials (42 instances) or the structure of their own
writing (18 instances) during task completion, which aligns with previous studies on
the organising process in integrated reading-to-write tasks (Plakans, 2009b; Stein,
1990). However, it is interesting to note that, although the participants did appear to
spend time pondering the structure of source materials before writing, few had worked
out a plan of ideas to be included in the text. Instead, they seemed more prone to using
strategies to understand source materials during writing, while concurrently structuring
their essays (see Section 5.2.4 for details). This may be due to the complexity and
difficulty of the organising process in integrated writing tasks which involves
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comprehension of source materials. Put simply, test-takers may not be able to create a
complete representation of the sources instantly, which impedes the progress of
building their own text on the basis of these sources.

Another noteworthy finding of the questionnaire analysis is that the better-
performing group of participants had a higher level of agreement on items related to the
organising process than their lower-scoring counterparts. This may suggest that
participants who performed better in the TBEM-8 reading-to-write task were more
aware of the importance of creating a complete representation of the sources provided,
and were more willing to spend time thinking about the structure of the input texts in

order to help to organise their own essays.

V. Connecting and generating

As a central process in completing reading-to-write tasks, 91 instances of
connecting and generating processes were reported by participants in the stimulated
recall study. It should be noted that the majority of these instances occurred during
writing, although previous studies showed that this process was very likely to happen
when writers were reading source texts and brainstorming before they started to write
(Chan, 2013; Plakans, 2009b; Stein, 1990). This may be because of the limitation of the
stimulated recall methodology that participants may not be able to recollect adequately,
due to memory decay, what they had done at earlier stages of task completion. On the
other hand, however, it may be due to the difficulty of building a complete
representation of the source materials within a limited amount of time before writing,
and thus participants tended to go on writing with a rough understanding of the sources,
but constantly referring back to them (evidenced by the eye-tracking data) during
writing to strengthen the understanding of the sources, on which participants’ essays
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were based. This, in some way, may also suggest that connecting and generating is an
ongoing process of meaning building rather than a one-off act.

Findings from the analysis of the questionnaire data provided an interesting
contrast. Although more than 70 percent of participants claimed that they linked ideas
from source materials with their own knowledge while reading the sources, the
percentage of participants who reported that they developed new ideas during task
completion fell to about 60 percent (see Section 6.3.4 for details). These frequencies
suggest that a sizable minority of participants may have relied mostly on the source
texts for their ideas, rather than generating new ideas as they might have to do in a more
traditional writing-only task. Or, they tended not to connect ideas in the source texts
with their own knowledge deeply, as Cumming et al. (2005) pointed out, so that neither
the ideas presented in the sources nor their prior knowledge were likely to be

reconstructed.

V1. Selecting

Findings form the analysis of both the stimulated recall and questionnaire data
have demonstrated that all the participants were actively engaged in selecting processes
while completing the TBEM-8 reading-to-write task, during which they (1) selected
ideas from both source materials and memory for connecting; (2) selected specific
information from sources to support writing; and (3) selected sentences for
paraphrasing or translating (see Sections 5.2.6 and 6.3.3 for details). Most frequently,
the participants were found to seek lexical and syntactical support from source texts
when they were in the middle of text production. This is consistent with the eye-tracking
findings which showed that the participants constantly switched their attention between
different AOIs during writing. This moving from written text to source text, and across
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source texts, to select specific words or phrases appears to be one of the most
fundamental characteristics of the reading-to-write process in this study.

One difference in the findings from different sources of data is that: in the
stimulated recall study, only one participant reported that she copied (more than just a
single word or phrase) directly from source materials, however, the questionnaire
results showed that 76.9 percent of participants claimed that they copied phrases and
sentences from the source materials. John and Mayes (1990) found that lower-
proficiency writers tended to copy more directly, but no significant difference in direct
copying was found between higher- and lower-scoring participants in this study, based

on their self-report data.

VII1. Micro-planning and translating

Micro-planning and translating processes have largely been under-researched in
previous studies. The 16 participants in Study | reported 164 instances of micro-
planning processes; 62 instances were devoted to micro-planning at the paragraph level,
when participants planned for the content of a particular paragraph; 102 instances were
found at the sentence level, when participants planned for the content and structure of
an upcoming sentence. It is important to note that the participants were found often
going back to read the task instructions (TI-1), source materials (T1-2) and the text-
written-so-far (T1-3) when they were making micro-plans in order to generate ideas to
be put in the text.

The output of the micro-planning process may be, to a certain degree, stored in
writers’ minds in the form of abstract ideas, which were then likely to be translated into
linguistic forms in the translating process. A limited number of translating processes
were reported by the 16 participants (see Section 5.2.7 for details); however, the number
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was very likely to be underestimated because of the automatized nature of this process

and the limitations of stimulated recall methodology.

VI1II. Monitoring and revising

There is ample evidence of the use of monitoring and revising processes at either
a basic level or a more advanced level in participants’ stimulated recalls and the
questionnaire data. One notable difference between the findings from these two sources
of data is that: in the eye-tracking and stimulated recall study, most of the reported
monitoring processes occurred during writing; while the questionnaire data showed that
the participants monitored more often after they finished the first draft than whilst
writing. This may be due to the fact that participants (Study 1) who were eye-tracked
while completing the TBEM-8 reading-to-write task may have spent more time
accommodating themselves to the equipment they were working with (e.g., the eye-
tracker and the keyboard) than those who (Study I1) took the test in a normal classroom
setting, and so they (Study 1) tended to spend more time on the task and had relatively
less time devoted to monitoring after completing the draft.

Another interesting finding in the questionnaire study was that the participants
seemed to be more focused on using the source material and integrating it well than
they were with achieving formal accuracy in their writing (see Section 6.3.6 for details);
in other words, task achievement (e.g., relevance of content, inclusion of viewpoint)
was more strongly endorsed than more linguistic foci (e.g., checking grammatical
accuracy, checking topic sentences). This suggests that the participants may prioritise
the use of connecting and other relevant processes such as monitoring in completing an

integrated writing task.
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7.2.2 RQla

The sub-question of the first overarching research question (RQ1a) was:

Are there any relationships between the use of cognitive processes and test-

takers’ performance on the task?

In Study I, no statistically significant correlations (at the 0.05 or 0.01 level) were
found between the number of times participants used a specific cognitive process and
their performance on the TBEM-8 reading-to-write task. However, there was one
moderate positive correlation found if the p-value was set to 0.1 (Brunfaut and McCray,
2015), between the counts of text interpretation-2 process and the task performance;
that is, the more the participants reported reading the source materials, the better they
performed in the task. In addition, the correlation analysis yielded several significant
correlations among the cognitive processes themselves, for example, the correlations
among the processes of text interpretation-2, monitoring-1 and revising were all
statistically significant at the 0.01 level. This suggests that these processes were very
likely to co-occur during task completion; participants used the processes together to
achieve specific goals, for example, to search for correct information (e.g., correct
spelling of a certain word) in the source materials when monitoring, and/or make
corresponding revisions. In Study I, the results of a set of Mann-Whitney U tests
showed that the higher-scoring participants engaged more often in some types of
macro-planning and organising processes before they started to write, but the effect
sizes of these findings were trivial.

These correlation results may lead us to conclude that there were no relationships
between the use of cognitive processes and test-takers’ performance on the TBEM-8

reading-to-write task; in other words, their reading-to-write proficiency may not be
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indicative of their uses of specific cognitive processes. This aligns with the findings in
Flower et al.’s (1990) study, in which they concluded that it is not the writers’
proficiency but the contexts, including the task set, the participants’ writing goals, and

their prior knowledge, that affect the use of particular cognitive processes.

7.3 The extent to which test-takers engaged with source materials in the
TBEM-8 reading-to-write task (RQ2, RQ2a & RQ2b)
Findings from all different sources of data (particularly the eye-tracking data) are

triangulated and discussed in the three subsections below to address the second set of

research questions.

7.3.1 RQ2

The second overarching research question (RQ2) was:

To what extent do test-takers engage with the source materials in the TBEM-

8 reading-to-write task?

In previous studies, test-takers’ use of the source materials was largely
investigated through examining the written products, this study, benefiting from the
eye-tracking technique, is perhaps one of the few studies that looks at test-takers’ real-

time source use while completing an integrated reading-to-write task.

I. Heat map output
The heat map output (see Section 4.3 for details) showed that the 16 participants’
attention covered all the seven parts of the TBEM-8 reading-to-write task (few fixations

were found outside these areas), with various focus points within each part. Overall, the
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majority of participants’ attention was on the answer sheet, on which they typed the
response to the task. Source 4, the only graphic input, received remarkably less attention
from participants than other sources. One interesting point to note is that the face of the
cartoon image in Source 4 received a relatively high amount of attention compared to
other areas in the picture. Several participants claimed that it was because they tended
to look at places where there was no text while thinking about what to write, or the face

was so striking that they could not help looking at it.

I1. Time to first fixation

The participants approached the task quite differently, but one major pattern
emerged from the measures of time to first fixation. They started responding to the task
by quickly browsing each part of the task (with one exception; see Section 4.4.1 for
details), and then went back to read the task instructions and source materials in a slow
and careful manner, during which recursions among these materials were often found.
This metric, together with participants’ eye-movement recordings, demonstrated a
vivid presentation of participants’ looking behaviour at the start of task completion, and
may, to some extent, map onto the potential cognitive processes (e.g., task
representation) that were likely to happen during this period. One possible conclusion
that can be drawn about participants’ cognitive processing at this stage is that
developing a task representation emerges as a demanding activity in an integrated
reading-to-write task, involving repeated reading of the task instructions and source

materials to create an understanding of the task.

I11. Total visit duration
Overall, the participants spent, on average, over a quarter (26.4 percent; 580.8
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seconds) of their time in reading, and 73.6 percent (1623.1 seconds) in writing. As few
studies have investigated the proportion of time spent on reading and writing in a
reading-to-write task, little was known about the extent of an appropriate proportion of
time devoted to reading (or writing) in such a task. But it may be argued that this
proportion is very likely to be determined by the specific type of reading-to-write task,
that is, whether it elicits a high intensity of reading, for example, in a summary writing
task, or whether it involves a moderate engagement with the source materials, such as
in a writing from sources task.

In terms of time spent on each source material, Source 2, which contained several
short excerpts of English texts, received the most attention from participants among the
five sources. This may be because, as reported by several participants, they spent
relatively more time on processing English texts than Chinese texts (with word number
controlled), which suggests that the language of the text may, to some extent, influence
the degree and nature of the interaction with the source texts. Source 4, the picture,
received the least attention from the participants; for example, Participant 3 spent only
1.8 seconds looking at the image. Another point to note is that Source 5 (key concepts
and expressions), although having considerably fewer words than any other source text,
received a markedly high amount of attention (with word number controlled) from the
participants. This once again supports the prominence of the selecting process
(discussed above), indicating that test-takers frequently looked for either lexical support

or ideas to be produced in the text while completing the task.

IV. Visit count
Although the participants spent more time writing than reading, on average they
visited the task instructions and source materials more frequently (331.1 counts) than
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the answer sheet (229.6 counts). This is interesting as the higher number of visit counts
for the reading (versus the writing) indicates that test-takers were not simply moving
from the writing to one text and back to the writing. Instead, they were moving between
the source texts, and then going back to the writing. This is important because it may
provide evidence for test-takers’ selecting and connecting processes; when they were
synthesising the information they were reading/discovering, and not just filling in the
writing with discrete pieces of information.

Another point worth discussing is that Source 4, the picture, was the only material
on which the visit counts (M=22.3) outnumbered the total visit duration (M=18.8); Test-
takers were looking at the picture quite frequently, but for very short periods of time.
This might again indicate that the picture was a “safe” resting place for their eyes as
they thought about the task. Or that they naturally gravitated towards the picture

because it appears more interesting to them than the printed words.

V. Visit duration

Overall, the mean visit duration on each part of the TBEM-8 reading-to-write task
was less than three seconds, except for on the answer sheet, where the mean visit
duration was 7.5 seconds. This, in some way, indicates that the participants tended to
constantly switch their attention among different parts of the task, no matter whether
they were reading or writing. Most of the median visit durations on each source text
were around a second, which may imply that the participants adopted a more
expeditious reading approach, for example, searching for specific information they
considered useful in their writing. Another interesting point to note is that the
participants’ median visit durations on the answer sheet were much less than the
corresponding mean visit duration: ten participants’ median visit durations were less
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than three seconds. This, again, demonstrated that test-takers frequently referred back
to the source materials for various purposes (e.g., idea generation) in the process of text

production.

7.3.2 RQ2a

The first sub-question of the second research question (RQ2a) was:

Are there any differences in eye-tracking measures among different source

materials?

Participants spent the most time on Source 5, followed by Source 2, Instructions,
Source 1, and finally Source 3 (with number of words controlled; see Section 4.4.2 for
details), with significant differences in total visit duration among each source (medium
to large effect sizes), except between the Instructions and Source 2. The high amount
of attention spent on Source 5, again, indicates the importance of this material in the
participants’ reading-to-write process; as discussed earlier, they went there for either
lexical support or idea generation. For Source 2, it may be argued that it was the
language of this text that led participants to spend more time processing the information
in it, but this conclusion must be taken with caution because it might also be due to the
fact that participants extracted more useful information from Source 2 and thus
spending more time on it. The relatively high amount of time spent on the Instructions
may, to some extent, again support the complexity of the task representation process in
completing an integrated writing task.

In terms of the mean visit count, Source 2 was visited most frequently, followed
by Source 1, Source 5, Source 3 and finally Instructions, but the Mann-Whitney tests

confirmed that no significant differences were found between the number of visits in
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Source 1, Source 2, and Source 5, nor between Source 3 and Instructions, though with
the latter two sources having significantly fewer visits. One important point to note is
that although the participants spent relatively more time on the AOI of Instructions,
they had fewer visits. Longer dwell time on the instructions may suggest that
participants were reading this information carefully, as opposed to moving around

quickly to find useful information for the writing task.

7.3.3RQ2b

The second sub-question of the second research question (RQ2b) was:

Are there any relationships between eye-tracking measures and test-takers’

performance on the task?

The correlation analysis between the eye-tracking measures (total visit duration,
mean visit duration, max visit duration, and visit count) and test-takers’ performance
on the TBEM-8 reading-to-write task yielded no statistically significant results (at the
0.05 level) except for a moderate positive correlation (p=.499, p=.049) between the
participants’ max visit duration on Source 5 and their performance on the task. Another
point to note is that, for Source 4, the picture, almost all the correlations between the
eye-tracking measures and the performance showed a negative direction, although they
did not reach statistical significance. Higher-scoring participants tended to spend less
time on it (they were more likely to quickly disregard the picture as less relevant overall)

and visit it less often than the lower-scoring participants.

7.4 A model of the reading-to-write process
Based on the findings of this study and relevant models of reading and writing in the
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literature (Field, 2004; Hayes, 1996, 2012; Hayes and Flower, 1980; Kellogg, 1996;
Shaw and Weir, 2007; Spivey, 1984, 1990, 1997, 2001; Spivey and King, 1989), a
model of the reading-to-write process can be proposed (see Figure 7.1), attempting to
illustrate what cognitive processes are likely to be involved in completing an integrated
reading-to-write task and how these cognitive processes may interact with each other

for successful task completion.

Task
Representation

Monitoring and Text
Revising Interpretation

Selecting and

Translating Comnecting

Micro-planning Macro-planning

Figure 7.1: A model of the reading-to-write process

It should be noted that the central focus of this model is test-takers’ internal
cognitive processing; task environment (e.g., intended readership, text-written-so-far)
proposed in Hayes’ (1996, 2012) model is not included here for simplicity. Also, as this
model has been arrived at for the TBEM-8 task type, it may or may not apply to other
types of reading-to-write tasks which contain differing types of source materials and/or
have different reading/writing demands.

This model consists of the ten categories of cognitive processes that have been
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proposed and looked at in this study, and an evaluator, which examines the outputs of
any of the processes, evaluates their adequacy to the task, and determines if more types
of processes are needed to fulfill certain goals. It was found, on the basis of findings in
this study, that the reading-to-write process is not a linear process, but involves multiple
recursions of different cognitive processes. And these processes are very likely to co-
occur under various contexts during reading and writing. For example, when a writer is
making micro-plans (micro-planning) for the text to be produced, they may need to go
to the source materials searching for ideas to be put in the text (text-interpretation,
selecting and connecting), or if they are making a rough outline for the essay (macro-
planning), they may be engaged in identifying the relationships between different
source materials (organising) in order to create a good representation of the sources.
Another important point to note is that most of the cognitive processes may take place
at any stage of writing. For example, task representation, which has been considered as
creating an initial understanding of a task at an early stage of writing (Chan, 2013;
Flower et al., 1990; Plakans, 2010), was found to be a circular process that occurred
throughout the whole task completion in this study.

The relationships between test-takers’ performance on the TBEM-8 reading-to-
write task and their use of cognitive processes seem to be obscure (very few statistically
significant findings were found), based on the findings of the current study. Thus it
might not be test-takers’ language proficiency that determines their cognitive
processing during task completion, but their interpretation of the various contexts (e.g.,
the task set, writing goals), as well as their working memory and prior knowledge that

affect the use of cognitive processes (Stein, 1990).
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7.5 Summary

This chapter has discussed three topics. First, major findings from all sources of data
were gathered and triangulated to answer the first set of research questions, and
cognitive processes employed while completing the task were discussed in relating to
relevant studies on these processes (e.g., Chan, 2013; Field, 2005; Flower et al., 1990;
Plakans, 2009b; Shaw and Weir, 2007). Second, how test-takers engaged with the
source materials in the TBEM-8 reading-to-write task (mainly benefiting from the eye-
tracking data) were discussed to answer the second set of research questions. Third, a
reading-to-process model was proposed to illustrate how different cognitive processes
interact with each other while reading from sources.

In the next chapter, a summary of the current study will be provided; implications
of the findings, limitations of this study, and recommendations for future research will

also be discussed.
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CHAPTER 8 CONCLUSION

8.1 Summary of study

This study has investigated test-takers’ cognitive processing while completing the
TBEM-8 reading-to-write task. Two separate studies were conducted in sequence. In
Study 1, 16 participants (Master’s students based at Lancaster University) completed a
prototypical task while their eye movements were recorded by a Tobii TX300 eye-
tracker. These eye traces then formed the stimuli for a stimulated recall session to elicit
their cognitive processes during task completion. In Study I, another 172 participants
(Business English major undergraduate students based at two universities in China)
responded to a reading-to-write process questionnaire after completing the task. This
questionnaire was initially developed and validated by Chan (2013), and adapted for
the TBEM-8 reading-to-write task. In addition, findings resulting from Study | fed into
several revisions of the questionnaire and a pilot study was conducted to finalise the
main study questionnaire, in which 40 items were grouped into five writing phases
(conceptualisation, meaning and discourse construction, organisation, low-level
monitoring and revising, and high-level monitoring and revising) to reflect the
cognitive processes that test-takers were hypothesised to undergo.

The combined use of eye-tracking, stimulated recall, and questionnaire methods
proved to be particularly useful in looking at test-takers’ cognitive processing while
completing the TBEM-8 reading-to-write task. Findings from stimulated recalls
showed that the participants engaged in a wide range of cognitive processes specified
in Shaw and Weir’s (2007) model of writing and Spivey’s (1990, 1997, 2001) discourse

synthesis model, with varying frequencies. Selecting and micro-planning were the two
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most frequently used processes according to the participants, and macro-planning and
translating were the two least reported processes (the low frequencies might be due to
the limitations of the stimulated recall methodology and the automatized nature of the
translating process).

Heat map outputs demonstrated that the participants’ attention covered all the main
parts of the TBEM-8 reading-to-write task, with various foci within each part. The eye-
tracking metric of time to first fixation, together with participants’ eye-movement
recordings, illustrated how they approached the task within the first several minutes of
task completion. Other metrics, including total visit duration, visit count and visit
duration illustrated in detail the extent to which participants engaged with the source
materials. Overall, they spent, on average, 26.4 percent (580.8 seconds) of the total
processing time in reading, and 73.6 percent (1623.1 seconds) in writing. In terms of
time spent on each source material, Source 2, the English source texts, received the
most attention from participants. It is argued that the language of this text may be the
factor that increased their processing time on this material. Source 4, the only graphic
input, received the least attention from participants; the majority of test-takers reported
little interest in this material, and the limited amount of time spent on it was likely due
to unconscious looking behaviour. Source 5 (key concepts and expressions), though
having much fewer words in it compared to other source texts, received markedly high
amounts of attention from the participants, which indicated that they frequently looked
for lexical support or idea hints in this material. For the participants’ reading behaviour,
their eye-tracking traces and the measures showed that they read both carefully at times
(e.g., while reading the task instructions and source materials for the first several times
before writing), and expeditiously at other times (e.g., while searching for specific

information during writing).
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The correlation analysis between cognitive processes/eye-tracking measures and
test-takers’ performance on the TBEM-8 reading-to-write task yielded no statistically
significant results (at the 0.05 or 0.01 levels), except for a moderate positive correlation
(p=.499, p=.049) between the participants’ max visit duration on Source 5 (key
concepts and expressions) and their reading-to-write performance, and one (p=.432,
p=.098) between the counts of text interpretation-2 process (reading source materials)
and the task performance if the p-value was set to 0.1. The correlation results, together
with the stimulated recalls, may lead us to conclude that the participants’ reading-to-
write proficiency may not be indicative of their uses of certain cognitive processes, and
how they would engage with the source materials. Rather, it might be the contexts, for
example, the task set, test-takers’ writing goals and prior knowledge, that affect the use
of particular cognitive processes.

In the discussion, findings from the three sources of data were triangulated to
answer the research questions proposed at the end of the literature review chapter, with
discussions of how these results fit with previously published knowledge. Based on
these findings and discussions, a reading-to-write process model was proposed,
attempting to illustrate how the ten categories of processes examined in this study
interact with each other for successful task completion. It was argued that the reading-
to-write process is not a linear act, but involves multiple recursions of cognitive
processes, which frequently co-occur and overlap with each other, looping back and

forth for different purposes at different writing stages.

8.2 Implications

The findings of this study have several implications for (1) cognitive processes involved

in completing an integrated writing task; (2) the socio-cognitive validation framework;

240



(3) the validity and development of the TBEM-8 reading-to-write task; and (4) research

methodology for investigating test-takers’ cognitive processes during task completion.

8.2.1 Cognitive processes involved in completing an integrated reading-to-write
task

The major outcome for this study is increased understanding of cognitive processes
involved in completing an integrated reading-to-write task. A total of ten categories of
cognitive processes were proposed and investigated; these processes were driven from
relevant reading and writing models in the established literature (see Section 2.2 for a
review of these models), as well as findings of the current study which examined how
test-takers employed different cognitive processes while completing the TBEM-8
reading-to-write task. Thus a more complete representation of reading-to-write
processes was built, and an example process study was provided for researchers who
are interested in looking at test-takers’ cognitive processing while completing a
reading-to-write task.

A reading-to-write process model (see Section 7.4 for details) was proposed at the
end of discussion chapter, attempting to illustrate how the ten cognitive processes
interact with each other while reading from sources. This fills in a research gap in
previous writing models (e.g., Hayes, 1996); although the role of reading has been
pointed out as important in writing processes, when and how reading interacts with
other processes in writing remained largely under-represented. In addition, it extends
Spivey’s (1990, 1997, 2001) discourse synthesis model by introducing processes that
are essential in completing a reading-to-write task (e.g., task representation, macro-
planning) but were not included in that model. Also, this study demonstrated that test-
takers employed a unique set of cognitive processes which were different from that
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used in traditional writing-only tasks (Gebril and Plakans, 2013; Plakans, 2008; Shaw
and Weir, 2007). It suggests that these two types of writing tasks may be used in

complementary ways, but not as substitutes for each other (Yu, 2013).

8.2.2 The socio-cognitive validation framework

Weir’s (2005) socio-cognitive validation framework is regarded as having “direct
relevance and value to an operational language testing/assessment context” and “to be
both theoretically sound and practically useful” when developing and validating
language tests (Taylor, 2011, p.2). However, few studies have applied this framework
to tests that measure integrated language skills, for example, integrated reading-to-write
tasks (Chan, 2013) and listening-to-summarize tasks (Rukthong, 2016).

The current study has extended the application of the socio-cognitive framework
to integrated reading-to-write task, by introducing a total of ten cognitive
parameters/processes for looking at the cognitive validity of a reading-to-write task. It
has shown how cognitive validity may be examined for this task type, thus providing,
to some extent, both theoretical and practical values for development and validation of
integrated reading-to-write tasks, and assistance to test developers and researchers who
intend to develop valid reading-to-write tasks and do further validation studies based

on the findings of this study.

8.2.3 The TBEM-8 reading-to-write task

It is a challenging task to conduct validation studies on the cognitive validity of an
integrated reading-to-write task, because a model of reading-to-write processes was
lacking in the literature (Hirvela, 2004). Although this task type is generally regarded
as having good cognitive validity (Plakans, 2010; Weigle, 2002; Weir, Chan &
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Nakatsuhara, 2013), empirical evidence supporting this claim was scarce (the number
of studies on reading-to-write processes is considerably smaller than that on
independent writing tasks) and not comprehensive (few studies looked at the entire
variety of reading-to-write processes).

Based on the ten cognitive parameters/processes proposed above, the current study
examined the cognitive validity of the TBEM-8 reading-to-write task. Findings
revealed that this task successfully elicited these processes from the participants during
task completion, thus providing strong evidence for the cognitive validity of the task as
a tool to assess test-takers’ reading-to-write ability. Some practical implications for the
development of the TBEM-8 reading-to-write task include: (1) reconsidering the use of
graphic input in the source materials because the findings showed that almost all
participants spent relatively little attention on this material and considered it as less
useful though it took up much space in the task; and (2) the language of the input texts
(English versus Chinese) may influence the degree and nature of test-takers’ interaction
with the text, which should be taken into consideration if a certain degree of test-takers’

interacting with the sources needs to be reflected when designing the tasks.

8.2.4 Methodological implications

The methodology utilised in this study - including a detailed analysis of eye-tracking
data, of the stimulated recall protocols participants produced, and of the questionnaire
data - proved to be useful. Eye-tracking visualisations and metrics revealed several
overall processing patterns (e.g., how participants approached the TBEM-8 reading-to-
write task) and provided quantitative data on participants’ looking behaviour while
completing the task, whereas stimulated recalls reported more qualitative data on
participants’ cognitive processing during task completion. The combined use of these
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two methods generated rich data from participants, but it is particularly time-consuming
and labour-intensive, and can only be applied to a limited number of participants in a
sole-researcher project. Therefore, a reading-to-write process questionnaire developed
by Chan (2013) was also utilised to elicit participants’ (N=172) cognitive processes in
order to offset the drawbacks of the limited sample used in the eye-tracking and
stimulated recall study.

The findings resulting from the analysis of eye-tracking, stimulated recall, and
questionnaire data were triangulated and provided a solid basis on which conclusions
could be drawn about test-takers’ cognitive processing while completing the TBEM-8
reading-to-write task. It is believed that this methodology could be of value as part of
test validation studies. For example, it could be used to collect a priori cognitive
validity evidence based not on “what the test constructors believe an item to be testing”
(Alderson, 2000, p. 97), but on what processes test-takers employ for successful task
completion (Brunfaut and McCray, 2015). Therefore, it could help test developers to
determine whether a task accurately measure the construct intended to be measured,
thus helping to minimise the two major threats to validity: construct under-

representation and construct-irrelevant variance (Messick, 1989, 1992).

8.3 Limitations

Several limitations exist for the current study. Firstly, it is limited to only one integrated
reading-to-write task. This is because, as stated earlier, that the TBEM-8 reading-to-
write task is still at an early stage of development, and further tasks could not be
provided by the TBEM-8 testing committee due to confidentiality and the small number
of existing tasks. Although the study generated rich quantitative and qualitative data on

test-takers’ cognitive processing during task completion, findings from this study
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should be interpreted with caution in that test-takers may employ a varied use of
cognitive processes when responding to different prompts/source materials (Yang,
2009). Nevertheless, the use of the TBEM-8 task allowed for the collection of validity
evidence early in the cycle of test use, and thus will have impact on the production of
future tasks.

Secondly, the combined use of eye-tracking and stimulated recall methods is quite
time-consuming and labour-intensive, and it could be only applied to a relatively small
number of participants (16 in this study), so that interpreting the results too broadly
would pose risks, and any conclusions drawn should be seen as tentative. This limitation
was, to some extent, offset by administering a reading-to-write process questionnaire
to another 172 participants, however, as the number of questionnaire items is 40, which
is relatively large considering the number of participants, statistical analyses such as
factor analysis yielded no meaningful results.

Another limitation relates to the dependence on the stimulated recall technique to
collect participants’ cognitive processes while completing the TBEM-8 reading-to-
write task. Although this method has been strengthened by using participants’ eye
movement recordings as stimuli, which, to a large extent, minimised the threat of
memory decay and potential fabrication to the accuracy of the stimulated recall data,
participants reported that they sometimes were not be able to recollect what they were
doing when watching the replay of their eye traces. A process such as macro-planning,
which may happen at an earlier stage of task completion, is less likely to be recollected
and reported by participants. This may lead to an under-representation of the cognitive
processing involved in completing an integrated reading-to-write task, and thus creating
an incomplete picture of the task construct.

Finally, as the central focus of this study is on test-taker’s cognitive processing
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during task completion, little attention was paid to the features of their written products.
Also, although test-takers’ use of cognitive processing was looked at, whether that use
was successful or unsuccessful was not examined, and the resulting writing
performances were not analysed (e.g., to cross-check the reported cognitive processes
or find further explanations for the processing findings). Although this study may have
strengthened the current understanding of the reading-to-write process by using a
triangulation of three research methods, looking at test-takers’ written products could
help to gain further insights into the findings that emerged from this process-oriented
study, as demonstrated in previous studies that focused on the discourse features of
participants’ written products (Cumming et al., 2005, 2006; Gebril and Plakans, 2009,

2013, 2016; Plakans and Gebril, 2017).

8.4 Recommendations for future research

The current study has uncovered important findings about test-takers’ cognitive
processing involved in completing an integrated reading-to-write task. However,
considering the limitations of this study given above, more work is needed to build a
more comprehensive understanding of this task type.

Firstly, although it might not be ideal to increase the sample size for the eye-
tracking and stimulated recall study, there are still some other ways to improve the
interpretability of the stimulated recall data. In this study, the stimulated recall session
was unstructured, and primarily led by the participants to recollect their thoughts,
though at some point researcher interventions of asking questions to clarify certain
issues occurred during the session. This may still generate a rich data set of participants’
cognitive processing activities, but the data could be overwhelming and displayed in an

unorganised and unsystematic manner. For future research, therefore, it is
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recommended to carry out structured or semi-structured stimulated recall sessions to
elicit participants’ cognitive processes. This could be achieved by designing some
preset questions to be asked for the session, or taking notes of interesting points
observed while watching participants’ real-time eye movements displayed on the
monitoring screen during experiment, and asking them about these noted points
afterwards.

Secondly, although the reading-to-write process questionnaire used in this study
has largely been validated in Chan’s (2013) study, there is still need to conduct further
investigation on the quality of this questionnaire, because several revisions have been
made to it. Therefore, it would be ideal if a larger number of participants could be
recruited, and statistical analyses such as factor analysis can thus be performed to look
at the quality of the questionnaire and provide further insights to the reading-to-write
construct. Also, as mentioned in the limitations above, more types of integrated reading-
to-write tasks should be looked at to increase the generalisability of the results.

Another important aspect that needs to be further investigated relates to verbatim
source use; more specifically, whether the verbatim source use has an impact on test-
takers’ performance on a reading-to-write task. In this study, findings on participants’
verbatim source use showed somewhat contradictory results; direct copying was not
found to be a significant issue in the stimulated recalls, but questionnaire data
demonstrated that quite a number of participants reported that they did copy directly
from the source materials. It is of interest to find out how the use of source materials
may inform test-takers’ writing in terms of the language and the format, by examining
their written products.

Finally, features of the written products (e.g., grammatical accuracy) also deserve

more attention. As revealed in some previous studies on test-takers’ written products,
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discourse features exert an important influence on the score assigned (Cumming et al.,
2005, 2006). This is vital to a better interpretation and use of the scores on an integrated
reading-to-write task. Also, raters’ perception of the reading-to-write processes is of
interest, that is, whether or to what extent they interpret how test-takers employ the

proposed cognitive processes in their ratings.
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APPENDIX A

Lancaster
University -

L0
Linguistics and English Language

@

PARTICIPANT INFORMATION SHEET

Investigating the TBEM-8 Writing Construct
Researcher: Pucheng Wang

General description

I would like to invite you to participate in a research study that investigates second
language speakers’ thoughts whilst completing English reading-to-write tasks. | am a
PhD student in the Department of Linguistics and English Language at Lancaster
University and | am carrying out this study as part of my Doctoral studies. Please take
time to read the following information carefully before you decide whether or not you
wish to take part.

What your participation would involve

For the study’s purpose, I will make use of eye-tracking software. If you decide to
participate, 1 will first assess your suitability for research involving eye tracking (e.g.
some types of glasses impact on the accuracy of recording eye movements). You will
be seated in front of a computer screen and be asked to follow the movements of a dot
on the screen. This screening will take approximately 5 minutes.

If the screening is satisfactory, | will ask you to attend the following session. In this
session, you will be seated in front of a computer screen and will be asked to complete
the TBEM-8 (Test for Business English Majors, Band 8) Writing Test. While
performing the writing task, your eye movements will be registered by the computer.
After you finish the task, a stimulated recall session (where the recorded information
from your writing task will be used) will be conducted. You will be shown the
recordings of your eye movements and asked to recollect what you were thinking whilst
completing the writing task. The whole experiment will last approximately 1.5 hours.

In return for your participation and your time in this study, | am able to offer you £10.
If you were so kind to take part in the eye-tracking screening, but this was not successful,
| am able to offer you a small reward (chocolates) for your time.

How the data will be handled
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Your participation in this study is not related to your studies at Lancaster University,
and your performance will not affect your evaluation on your degree programme. At
every stage, your name will remain confidential, and the data will be made anonymous
for reporting purposes. The data will be kept securely and will be used for research
purposes only (academic publications, conference presentations). Only the researcher
and the research assistants will have access to the data. Any paper-based data will be
kept in a locked cupboard in the researcher’s and research assistants’ office, or in the
eye-tracking lab. Electronic data will be stored on a password protected computer and
files containing personal data will be encrypted. The data will be retained for 10 years.

The results of the study will be used for academic purposes only. This will include my
PhD thesis and other publications, for example journal articles. | am also planning to
present the results of my study at academic conferences.

Withdrawing from the study

You are free to withdraw from the study at any time by e-mailing me, Pucheng Wang,
at p.wangl@Iancaster.ac.uk. In that case, the data will be destroyed and not used.
However, please be informed that if you withdraw more than 2 weeks after your
participation, the data will be used in the study.

Any questions?

If you have any queries about the study, please feel free to contact me, at
p.wangl@lancaster.ac.uk or my supervisor, Dr. Luke Harding, at
I.harding@Iancaster.ac.uk, 01524 593034. If at any stage of the study you wish to speak
to an independent person about this project, you are welcome to contact the Head of
Department, Prof. Elena Semino, at e.semino@Iancaster.ac.uk, 01524 594176. All
enquiries will be treated confidentially.

This study has been reviewed by and approved by members of Lancaster University
Research Ethics Committee.

| would be very grateful if you would agree to take part!

Pucheng Wang

Email: p.wangl@lancaster.ac.uk
Linguistics and English Language
County South, Lancaster University
LA1 4YL, United Kingdom

Lancaster University
Lancaster LAl 4YL

United Kingdom

Tel: +44 (0)1524 593045
Fax: +44 (0)1524 843085
http://www.ling.lancs.ac.uk
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APPENDIX B

Lancaster
University € ®

Linguistics and English Language

CONSENT FORM

Project title: Investigating the TBEM-8 Writing Construct

1. I have read and had explained to me by Pucheng Wang the Information
Sheet relating to this project.

2. | have had explained to me the purposes of the project and what will be
required of me, and any questions have been answered to my satisfaction. I
agree to the arrangements described in the Information Sheet in so far as they
relate to my participation.

3. lunderstand that my participation is entirely voluntary and that | have the
right to withdraw from the project within the time indicated on the
Information Sheet.

4. | have received a copy of this Consent Form and of the accompanying
Information Sheet.

Name:

Signed:

Date:
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APPENDIX C

Task 2: Essay writing (20%) (40 minutes)

Directions: /n this task, you are required to write an essay of 250-280 words as an
assignment for your professor of Strategic Management. You will be given 40
minutes to write an essay entitled The Post Jobs’ Era of Apple. In the essay, you
should describe the event, analyze the situation and comment on the impact of
Jobs resignation on Apple. Your essay is to be based on the source materials given
below. But you should not simply copy and translate the source materials. Your
essay will be judged according to how well you develop your ideas and how
coherent your essay is. The task is to be completed on Answer Sheet 3.

SOURCE MATERIALS:

AeAi i R A T

AT« A (Steve Jobs) AE3E R B YRR FE ARG 40 N

2z —, fifE iMac. iPad. iPod. iTunes Store & iPhone Z&7= i i 4
. 2007 FAthps (ME) R EFATEE RSB REA, 2009 FEANIL
(AR D FRAEAYZ—.

2011 4 8 H 10 H, “ERAw HEFEWCE I N 363,69 F£ot, A
AT {EZ) 3372 145570, HONAERRTEE T Bl A .

2011 928 A 25 H, FRARSEMITMF LT HEHRITE I,

FKHEFERAR b HEA, AR ERBHIATE L& K « FTHAdic
ZeFqtt GHrHERIIH 410 2011 £ 10 A 5 HHL). (216)

-
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Aug 25, 2011 C
5,

B After 14 years as Apple's CEO, Steve
Steve Jobs: Shoppers’  Jobs resigned his post on Wednesday and
\views on changes at Apple was replaced by Tim Cook, who previously

-BBC was the company's Chief Operating
Officer. Jobs, in turn, was elected as
Steve Jobs Resignation:  chairman of Apple's board of directors.
Impact on Tech Industry s ssporidooy

http://online.wsj.com No man is irreplaceable, and Apple is
' ) ; packed with brilliant engineers, designers
Steve Jobs’ Resignation  anq managers. The question now is whether

and Apple Stocks it can continue to “think different" without the
http://abcnews.go.com man who made that into a personal and
; sy professional credo.
http://www.bbc.co.uk/news/
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& ' R, FEEEERGRSE 8
S SR T P A T B SRR Py, FKIAEREERE  §
$ KT frEAE WA R, RAERA M. 7 i, R
8 MARET AAAEBRZAL” R TG T UL Ao
S — HERIAGL 2011 4 10 H 5 FIHObLE:, TBHABET .

— (ERhPEEIRY) 2011 4E 8 H 26
T AR AtEE T, HEMEIRA T — a8 ZRINA A, 1fhilEe

$ UEEEAIEA PIOIREA S B RN AR SR R ) SR A B R AN RN, R,
AL 8 FiFE B B2, T HIEREMR AT, SERSLH © e PudEig .
— http://www.sina.com.cn 2011 £ 9 A 3 [J

Key concepts and expressions (For reference only):

Charisma Differential competitive advantage
Innovation Leadership

Listed company Market share

Market value Strategic management

Sustainable growth Vision
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APPENDIX D

Task 2: Essay writing (20%) (40 minutes)

Directions: In this task, you are required to write an essay of 250-280 words as an
assignment for your professor of Strategic Management. You will be given 40
minutes to write an essay entitled The Post Jobs’ Era of Apple. In the essay, you
should describe the event, analyze the situation and comment on the impact of
Jobs resignation on Apple. Your essay is to be based on the source materials given
below. But you should not simply copy and translate the source materials. Your
essay will be judged according to how well you develop your ideas and how
coherent your essay is. The task is to be completed on Answer Sheet 3.

SOURCE MATERIALS:

Steve Jobs and Apple:

Steve Jobs was the chief executive officer (CEQ), and a co-founder of
Apple Inc. He created products including iMac, iPad, iPod, iTunes and
iPhone. In 2007, he was named as ‘the greatest entreprencur’ by
Fortune Magazine; In 2009, he was selected as Time magazine’s
Person of the Year.

On August 10, 2011, Apple became the world’s most-valuable
company, with a market capitalisation of $337.2 billion and $363.69
per share.

On August 25, 2011, Apple announced that Jobs has resigned as
chief executive of Apple.

On October 5, 2011, Apple announced that its former CEO, Steve
Jobs has passed away. (Xinhua News, October 5, 2011 reported)
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Aug 25, 2011

e —

S After 14 years as Apple's CEO, Steve
Steve Jobs: Shoppers’  Jobs resigned his post on Wednesday and
views on changes at Apple was replaced by Tim Cook, who previously

--BBC was the company's Chief Operating

Officer. Jobs, in turn, was elected as
Steve Jobs Resignation:  chairman of Apple's board of directors.

// . ¥ N
(_ Video News )

e

Impact on Tech Industry I vesecmicboridoon
http://online.wsj.com No man is irreplaceable, and Apple is

4’ ) ! packed with brilliant engineers, designers
Steve Jobs’ Resignation  anq managers. The question now is whether
and Apple Stocks it can continue to "think different" without the
http://abcnews.go.com man who made that into a personal and

professional credo.
http://www.bbc.co.uk/news/
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- Media reports in China:

; o _ ) “Changes may happen after Jobs’
;. Official obituary on the website of Apple resignation, but it does not mean Apple
> says “Apple has lost a visionary and  will experience a fundamental
> creative genius, and the world has lost an  alteration”, he says, “It would be naive
> amazing human being”. if its competitors think they can take this
;f -Xinhua News, San Francisco, October opportunity to beat Apple”

¢ 52011 -Financial Investment, August 26, 2011

P

C A

NS S LSS

Jobs is not a creative person, it is that he happens to hire some employees that are able to
find the talents, who are creative and able to identify the power of originality. But Jobs is
a smart person, who has a net worth of about $1 billion, and helps Apple achieving a
sustainable high growth.

- http://www.sina.com.cn, September 3, 2011

Key concepts and expressions (For reference only):

Charisma Differential competitive advantage
Innovation Leadership

Listed company Market share

Market value Strategic management

Sustainable growth Vision
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APPENDIX E

Writing Process Questionnaire

Name: Gender: _  TEM-4result:  TEM-8: result
IELTS results (if any): Overall band Reading Writing

In this questionnaire, there are some statements about how you might complete
the test you have just taken. Please answer all the questions, thinking about what
you did

o While reading the task prompt

¢ While reading the source texts

o Before writing

o While writing the first draft

o After writing the first draft
in the test taking experience you have just had.

Please circle the extent of your agreement or disagreement to each statement below,
using the following 5-point scale, for Example:

I find academic writing to be easy.
1.Strongly disagree 2.Disagree 3.No view 4.Agree®trongly agree

I. While reading the task prompt

1.1 I read the whole task prompt (i.e. instructions) carefully
1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree

1.2 I thought of what I might need to write to make my text relevant and adequate to
the task.
1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree

1.3 I thought of how my text would suit the expectations of the intended reader.
1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree

1.4 T was able to understand the instructions for this writing task very well.
1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree

1.5 After reading the prompt, I thought about the purpose of the task.
1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree

What else did you do while reading the prompt?
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I1. While reading the source texts

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

1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree
2.2 I read the whole of each source text more than once.

1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree
2.3 I searched quickly for part(s) of the texts which might help complete the task.

1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree
2.4 1 read some relevant part(s) of the texts carefully.

1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree
2.5 I read the task prompt again.

1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree
2.6 1 took notes on or underlined the important ideas in the source texts.

1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree
2.7 I prioritised important ideas in the source texts in my mind.

1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree
2.8 I linked the important ideas in the source texts to what I know already.

1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree
2.9 I worked out how the main ideas across the source texts relate to each other.

1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree
2.10 I developed new ideas or a better understanding of existing knowledge.

1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree
2.11 I changed my writing plan (e.g. structure, content etc.).

1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree

What else did you do while reading the source texts?

I11. Before writing

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

1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree
3.2 I recombined or reordered the ideas to fit the structure of my essay.

1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree
3.3 Iremoved some ideas I planned to write.

1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree
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What else did you do before writing?

IV. While writing the first draft

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

1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree
4.2 1 developed new ideas while I was writing.

1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree
4.3 I re-read the task prompt.

1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree
4.4 1 selectively re-read the source texts.

1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree
4.5 I changed my writing plan (e.g. structure, content etc.).

1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree
4.6 1 checked that the content was relevant.

1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree
4.7 I checked that the text was well-organised.

1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree
4.8 I checked that the text was coherent.

1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree
4.9 I checked that I included all appropriate main ideas from all the source texts.

1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree
4.10 I checked that I included my own viewpoint on the topic.

1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree
4.11 I checked that I had put the ideas of the source texts into my own words.

1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree
4.12 I checked the possible effect of my writing on the intended reader.

1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree
4.13 I checked the accuracy and range of the sentence structures.

1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree
4.14 T checked the appropriateness and range of vocabulary.

1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree
What else did you do while writing the first draft?

274



V. After writing the first draft

5.1 I checked that the content was relevant.

1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree
5.2 I checked that the text was well-organised.

1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree
5.3 I checked that the text was coherent.

1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree
5.4 I checked that I included all appropriate main ideas from all the source texts.

1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree
5.5 I checked that I included my own viewpoint on the topic.

1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree
5.6 I checked that I had put the ideas of the source texts into my own words.

1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree
5.7 I checked the possible effect of my writing on the intended reader.

1.Strongly disagree 2.Disagree 3.No view 4.Agree S5.Strongly agree
5.8 I checked the accuracy and range of the sentence structures.

1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree
5.9 I checked the appropriateness and range of vocabulary.

1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree
What else did you do after writing the first draft?

The end

275



APPENDIX F

1. Item1.1
| read the task prompt (i.e. instructions) carefully to understand each word in it.

2. ltem 1.2
| thought of what | might need to write to make my essay relevant and adequate to the
task.

3. Item 1.3
| thought of how my essay would suit the expectations of the intended reader.

4, Item 3.1
| organised the ideas I plan to include in my essay.

5. Item 4.7
| checked that the essay was well-organised.

6. Item 4.8
I checked that the essay was coherent, e.g. appropriate use of topic sentences,
connectives, etc.

7. 1tem 4.13
| checked the grammatical accuracy and range of the sentence structures (while writing
the first draft).

8. Item 4.14
I checked the spelling, usage and range of the vocabulary (while writing the first draft).

9.1tem 5.2
| checked that the essay was well-organised (while writing the first draft).

10. Item 5.3
I checked that the essay was coherent, e.g. appropriate use of topic sentences,
connectives, etc. (after writing the first draft)

11. Item 5.8
I checked the grammatical accuracy and range of the sentence structures (after writing
the first draft).

12. Item 5.9
I checked the spelling, usage and range of the vocabulary (after writing the first draft).
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APPENDIX G

Levene's Test

for Equality of

Independent Samples Test

Variances t-test for Equality of Means
95% Confidence
Sig. Interval of the
(2- Mean Std. Error Difference
F Sig. t df tailed) Difference Difference Lower Upper
Q1 Equal variances 1.194 281 2.512 39 .016 .695 277 135 1.255
assumed
Equal variances 2.546 31.333 .016 .695 273 .138 1.252
not assumed
Q2 Equal variances .018 .894 2.184 39 .035 .598 274 .044 1.151
assumed
Equal variances 2.198 37.571 .034 .598 272 .047 1.148
not assumed
Q3 Equal variances .735 396 5.119 39 .000 1.260 246 762 1.757
assumed
Equal variances 5.149 37.680 .000 1.260 245 764 1.755
not assumed
Q4  Equal variances .083 775 2.494 39 .017 .498 .200 .094 .901
assumed
Equal variances 2,516 35.617 .017 .498 .198  .096 .899
not assumed
Q5 Equal variances 1.046 313 4.980 39 .000 1.200 241 713 1.687
assumed
Equal variances 4,959 37.317 .000 1.200 242 710 1.690
not assumed
Q6  Equal variances  6.990 .012 1.938 39 .060 .586 .302 -.026 1.197
(Item assumed
2.1) Equal variances 1.964 31.469 .058 .586 .298 -.022 1.194
not assumed
Q7 Equal variances 4.860 .033 2.492 39 .017 .852 342 160 1.544
assumed
Equal variances 2.505 37.964 .017 .852 340 .164 1.541

not assumed
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Q8

Q9

Q10

Q11

Q12

Q13

Q14

Q15

Q16
(Item
2.11)

Q17

Equal variances
assumed

Equal variances
not assumed
Equal variances
assumed

Equal variances
not assumed
Equal variances
assumed

Equal variances
not assumed
Equal variances
assumed

Equal variances
not assumed
Equal variances
assumed

Equal variances
not assumed
Equal variances
assumed

Equal variances
not assumed
Equal variances
assumed

Equal variances
not assumed
Equal variances
assumed

Equal variances
not assumed
Equal variances
assumed

Equal variances
not assumed
Equal variances
assumed

Equal variances

not assumed

513

429

4.619

312

.240

.093

513

1.574

6.050

1.135

478

516

.038

.580

.627

762

AT8

217

.018

.293

3.094

3.109

4.686

4.710

2.996

3.034

2.480

2.479

3.137

3.158

3.535

3.535

4.611

4.625

4.639

4.615

1.544

1.527

3.256

3.262

39

38.187

39

38.121

39

31.970

39

38.876

39

37.272

39

38.860

39

38.769

39

36.550

39

31.194

39

38.975
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.004

.004

.000

.000

.005

.005

.018

.018

.003

.003

.001

.001

.000

.000

.000

.000

131

137

.002

.002

774

774

.938

.938

.926

.926

.871

.871

.686

.686

.829

.829

.924

.924

1.150

1.150

481

481

.643

.643

.250

.249

.200

.199

.309

.305

.351

351

.219

.217

.234

.234

.200

.200

.248

.249

311

.315

197

197

.268

.270

.533

.535

301

.304

161

.160

.244

.246

.355

.354

519

.520

.649

.645

-.149

-.161

.244

.244

1.280

1.278

1.343

1.341

1.552

1.548

1.582

1.582

1.128

1.126

1.303

1.303

1.329

1.328

1.651

1.655

1111

1.123

1.042

1.041



Q18

Q19

Q20

Q21

Q22

Q23

Q24
(Item
4.5)

Q25

Q26

Q27

Equal variances
assumed

Equal variances
not assumed
Equal variances
assumed

Equal variances
not assumed
Equal variances
assumed

Equal variances
not assumed
Equal variances
assumed

Equal variances
not assumed
Equal variances
assumed

Equal variances
not assumed
Equal variances
assumed

Equal variances
not assumed
Equal variances
assumed

Equal variances
not assumed
Equal variances
assumed

Equal variances
not assumed
Equal variances
assumed

Equal variances
not assumed
Equal variances
assumed

Equal variances

not assumed

2.080

4.302

139

1.818

4.841

3.647

.970

.028

1.073

418

157

.045

711

.185

.034

.064

331

.867

.307

522

3.835

3.850

2.684

2.693

3.625

3.620

2.040

2.039

3.674

3.706

2.163

2.163

1.988

1.982

3.777

3.793

5.893

5.934

5.297

5.316

39

38.628

39

38.772

39

38.560

39

38.819

39

35.787

39

38.918

39

37.886

39

38.484

39

36.975

39

38.662
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.000

.000

.011

.010

.001

.001

.048

.048

.001

.001

.037

.037

.054

.055

.001

.001

.000

.000

.000

.000

.969

.969

714

714

.836

.836

521

521

1.160

1.160

.398

.398

.567

.567

.786

.786

1.393

1.393

1.148

1.148

.253

.252

.266

.265

231

.231

.256

.256

.316

313

.184

.184

.285

.286

.208

.207

.236

.235

.217

.216

458

460

176

178

.369

.369

.005

.004

521

.525

.026

.026

.010

.012

.365

.367

915

917

.709

711

1.480

1.478

1.252

1.251

1.302

1.303

1.038

1.039

1.798

1.794

.769

.769

1.143

1.146

1.206

1.205

1.871

1.868

1.586

1.584



Q28

Q29

Q30

Q31

Q32

Q33

Q34

Q35

Q36

Q37

Equal variances
assumed

Equal variances
not assumed
Equal variances
assumed

Equal variances
not assumed
Equal variances
assumed

Equal variances
not assumed
Equal variances
assumed

Equal variances
not assumed
Equal variances
assumed

Equal variances
not assumed
Equal variances
assumed

Equal variances
not assumed
Equal variances
assumed

Equal variances
not assumed
Equal variances
assumed

Equal variances
not assumed
Equal variances
assumed

Equal variances
not assumed
Equal variances
assumed

Equal variances

not assumed

1.066

450

4.353

1.970

8.718

.606

.552

1.590

.000

9.196

.308

.506

.044

.168

.005

441

462

215

.983

.004

4.329

4.327

4.161

4.179

4.680

4.632

3.568

3.584

3.362

3.394

4.017

4.022

2.713

2.716

4.821

4.850

3.801

3.795

3.853

3.896

39

38.780

39

38.486

37

30.983

39

38.395

39

35.255

39

38.998

39

38.999

39

37.588

39

38.503

39

33.565

280

.000

.000

.000

.000

.000

.000

.001

.001

.002

.002

.000

.000

.010

.010

.000

.000

.000

.001

.000

.000

1.138

1.138

.979

.979

.976

.976

.986

.986

.957

.957

1.198

1.198

724

724

1.050

1.050

.950

.950

.900

.900

.263

.263

.235

.234

.209

211

.276

275

.285

.282

.298

.298

.267

.266

.218

.216

.250

.250

.234

231

.606

.606

.503

.505

.554

.546

427

429

.381

.385

.595

.595

.184

.185

.609

.612

445

444

428

430

1.670

1.670

1.454

1.452

1.399

1.406

1.544

1.542

1.533

1.530

1.801

1.800

1.263

1.263

1.491

1.488

1.455

1.456

1.372

1.370



Q38

Q39

Q40
(Item
5.7)

Q41

Q42

Equal variances
assumed

Equal variances
not assumed
Equal variances
assumed

Equal variances
not assumed
Equal variances
assumed

Equal variances
not assumed
Equal variances
assumed

Equal variances
not assumed
Equal variances
assumed

Equal variances

not assumed

1.103

9.307

.000

.364

931

.300

.004

991

.550

341

3.764 39

3.786 37.680

4.055 39

4.097 34.307

1.851 39

1.854 38.965

4.458 39

4.462 38.985

4.313 39

4.322 38.960

.001

.001

.000

.000

.072

.071

.000

.000

.000

.000

.926

.926

917

917

495

495

1.055

1.055

1.107

1.107

.246

.245

.226

.224

.268

.267

.237

.236

.257

.256

428

431

459

462

-.046

-.045

.576

577

.588

.589

1.424

1.422

1.374

1.371

1.037

1.035

1.533

1.533

1.626

1.625
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APPENDIX H

EESSEEdREE

YR s MH: 08 O OFAEEE
EIOREE: .......... O FToas

HEREREE: B2 . IS =Y (N O Johksr
RB:

THHEERZRNEEEAEEIRERBANBPEE. BRREBCSHIMGREFERRL, E1Z
HEUATETHE

SR R R

152352 A B

FIEE1ERT

B{E#iaed

SRR TREMY T LA 2

ERES M FARRNS CGEHRERARFNEEN 1, XM LERE.
1=FERAEE 2=TEE =THE 4+RE 5S=FEREE

241
B EXEETHBERZA. 1 2 3 4 C}

BEFRETI N EFIRZ 5, (RPREEASEWIRNEERS, FFEENKER
EZEARAR. BEFEREVABEEHSTRERE. HHHEE.

1. FIERE Si5RT

B EMZIRE RIS R SIER M T4 ﬂ”:'f ”
Kk B N =
® E £ i 8
= K K E &

1.1 | RIFARIET SE, BERESFS/NBENER. 1 2 3 4 5

1.2 | REETEEEAL2NBRFEXEYARE, BNRRE. 1 2 3 4 5

1.3 | XL EMBEENENXK. 1 2 3 4 5
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FIRFIEN, RE®TEHA?

2. FEEE
EEIZREFNE SV T A g 5
K W R =
£ E B @ I
L K K F %
2.1 | BRIFEFE T BMR. 1 2 3 4 5
2.2 | BIREHI THRDHREENNS. 1 2 3 4 5
2.3 | HBAFEFIE T MR SEH EEAIAE LR S . 1 2 3 4 5
2.4 | FIEMRBATHRXTFXELTTR—LEE, 1 2 3 4 5
2.5 | EREMRIESENRIAE T 3. 1 2 3 4 5
2.6 | BZEXETRBESIERS. 1 2 3 4 5
2.7 | BBHRPHEENSIREESHT . 1 2 3 4 5
2.8 | HIEMHMRPHEEN SRS ANFIRE ALK, 1 2 3 4 5
2.9 | HMEMRPHTENSHEREE. 1 2 3 4 5
2.10 | ZFEE THHM S K EZXNEHEHEIR THRERZT . 1 2 3 4 5
2.1 | ENSA R BB BN B LR 40 ST E LA # 1 2 3 4 5
FERAE, R TEAHA?
3. FEB1ERT
EEIZRIEFFA S ERIM T L4 g o
K oW R =
£ E & @ I
L kK K F %
3.1 | ZEBEBTESHWA. 1 2 3 4 5
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3.2 | RIBXENGEN, REFHAESTHFESHN S, 1 2 3 4 5
3.3 | HBFTLEHNESHNS. 1 2 3 4 5
FEEERT, RILMTEMAA?
4. B{EMIRAT
BENZRESEVRE M T L4 4. g ”
K B R i
#®$ E # @
L K kK E *
4.1 | RERESETREIEW S, 1 2 3 4 5
4.2 | REXEHAB THRFH—EWR S, 1 2 3 4 5
4.3 | HITETHBW S, 1 2 3 4 5
4.4 | FNEXETIRESIEIS 1 2 3 4 5
4.5 | REFMUMERRDIET —LHR. 1 2 3 4 5
4.6 | RENEDYR TR —LE, 1 2 3 4 5
4.7 | BREXEPH L TR PH—LEIENG T 1 2 3 4 5
4.8 | BRETXENBREWY] 1 2 3 4 5
4.9 | BRETNEREEM™E, KIEFEM. 1 2 3 4 5
4.10 ﬁf%??i%%éﬁ%ﬁm;ﬁ, Blan, EEcHATEHA. & 1 2 3 4 s
EiE.
4.1 | BRETXERRESMHPHEENS. 1 2 3 4 5
4.12 | BRETXERBBEEEHMAR S, 1 2 3 4 5
4.13 | BRE T REEHBCHNXEREM R FHN A, 1 2 3 4 5
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4.14

BEETATFHNEHESER, XBREFE.

4.15

BEETRIANEMAERSER, XBREFE.

BIEMmRE, REMTERA?

5. ER¥IRSE
BENZRETERBEMS T LM 24,

5.1

ROETXEARTREM.

5.2

BRETNERRERT™E, FKIEEMW.

5.3

RRETVERRERBIR, flm, BEERTERA. &
EiF.

5.4

RRETNERREAEMRPHEERR.

5.5

BUETXERBEI RN AN L.

5.6

BRETREEMAECHNXFREM PN L.

5.7

BUETAFHNEHRTER, XBERFE.

5.8

HRETRAHEMAERTER, RBEREFE.

SERARE, REMTERFA?

--The end--

Thank you!
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APPENDIX |

Writing Process Questionnaire

Name: ......ccccevvrennnn Gender: o male o female
TEM-4 result (if any): ..........
IELTS result (if any): Overall band .......... Reading .......... Writing ..........

In this questionnaire, there are some statements about how you might complete
the writing task you have just taken. Please answer all the questions, thinking
about what you did

o While reading the directions

o While reading the source materials

o Before writing

o While writing the first draft

o After writing the first draft
in the task taking experience you have just had.

Please circle the extent of your agreement or disagreement to each statement below,
using the following 5-point scale,

FOR EXAMPLE

I found academic writing to be easy.
1.Strongly disagree 2.Disagree 3.No view 4.Agree@Strongly agree

I. While reading the directions

1.1 I read the directions carefully to understand each word in it.
1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree
1.2 1 thought of what | might need to write to make my essay relevant and adequate to
the task.
1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree
1.3 1 was able to understand the directions for this writing test very well.
1.Strongly disagree 2.Disagree 3.Noview 4.Agree 5.Strongly agree

What else did you do while reading the directions?
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I1. While reading the source materials

2.1 | read through the whole of each source material carefully.

1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree
2.2 | searched quickly for the ideas which might help me to write the essay.

1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree
2.3 | read some relevant part(s) of the materials carefully.

1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree
2.4 | used the readings to help me get ideas on the topic.

1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree
5 The readings helped me choose an opinion on the issue.

1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree
2.6 | read the directions again.

1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree
2.7 | prioritised the important ideas in the source materials in my mind.

1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree
2.8 | linked the important ideas in the source materials to what | know already.

1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree
2.9 | worked out how the main ideas across the source materials relate to each other.

1.Strongly disagree 2.Disagree 3.Noview 4.Agree 5.Strongly agree
2.10 I developed new ideas or a better understanding of existing knowledge.

1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree
2.11 I used the readings to help me organise my essay.

1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree

What else did you do while reading the source materials?

I11. Before writing

3.1 I organised the ideas I plan to include in my essay.
1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree
3.2 | recombined or reordered the ideas to fit the structure of my essay.
1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree
3.3 I removed some ideas | planned to write.

1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree
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What else did you do before writing?

IVV. While writing the first draft

4.1 While I was writing, | sometimes paused to organise my ideas.
1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree

4.2 1 used some of the ideas from the readings in my essay.
1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree

4.3 | developed new ideas while | was writing.
1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree

4.4 | re-read the directions.
1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree

4.5 | selectively re-read the source materials.
1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree

6 | paraphrased the reading in my writing.
1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree

7 | copied phrases and sentences directly from the reading into my essay.
1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree

4.8 | checked that the content was relevant.
1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree

4.9 | checked that the essay was well-organised.
1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree

4.10 | checked that the essay was coherent, e.g. appropriate use of topic sentences,
connectives, etc.
1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree

4.11 | checked that I included all appropriate main ideas from all the source materials.
1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree

4.12 | checked that I included my own viewpoint on the topic.
1.Strongly disagree 2.Disagree 3.Noview 4.Agree 5.Strongly agree

4.13 | checked that | had put the ideas of the source materials into my own words.
1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree

4.14 1 checked the grammatical accuracy and range of the sentence structures.
1.Strongly disagree 2.Disagree 3.Noview 4.Agree 5.Strongly agree

4.15 | checked the spelling, usage and range of the vocabulary.
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1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree
What else did you do while writing the first draft?

V. After writing the first draft

5.1 | checked that the content was relevant.
1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree

5.2 | checked that the essay was well-organised.
1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree

5.3 I checked that the essay was coherent, e.g. appropriate use of topic sentences,
connectives, etc.
1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree

5.4 | checked that I included all appropriate main ideas from all the source materials.
1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree

5.5 I checked that | included my own viewpoint on the topic.
1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree

5.6 | checked that I had put the ideas of the source materials into my own words.
1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree

5.7 | checked the grammatical accuracy and range of the sentence structures.
1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree

5.8 I checked the spelling, usage and range of the vocabulary.
1.Strongly disagree 2.Disagree 3.No view 4.Agree 5.Strongly agree

What else did you do after writing the first draft?

--The end--

Thank you!
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APPENDIX J

Test Statistics?

Asymp. Sig. (2-
Mann-Whitney U Wilcoxon W Z tailed)

Q1 3039.000 6525.000 -1.674 .094
Q2 2992.500 6647.500 -2.104 .035
Q3 3113.500 6768.500 -1.702 .089
Q4 2947.000 6433.000 -2.019 .043
Q5 3086.500 6656.500 -1.762 .078
Q6 3363.500 7018.500 -732 464
Q7 3581.000 7236.000 -.106 916
Q8 3243.500 6898.500 -1.133 .257
Q9 3139.500 6794.500 -1.655 .098
Q10 3299.000 6954.000 -1.027 .305
Q11 3428.500 6998.500 -.346 .730
Q12 2925.500 6580.500 -2.413 .016
Q13 3484.000 7139.000 -.426 .670
Q14 3030.500 6685.500 -1.967 .049
Q15 2927.500 6413.500 -2.048 .041
Q16 3485.500 6971.500 -.149 .882
Q17 2844.500 6414.500 -2.020 .043
Q18 3411.000 7066.000 -.746 .455
Q19 3525.500 7180.500 -.306 .759
Q20 3401.500 7056.500 -.558 577
Q21 3536.500 7106.500 -114 .909
Q22 3447.500 7102.500 -.578 .563
Q23 3567.500 7222.500 -.155 .877
Q24 3351.500 7006.500 -.740 .459
Q25 3019.000 6589.000 -1.765 .078
Q26 3431.500 7086.500 -.606 .545
Q27 3489.000 7144.000 -.271 787
Q28 3390.500 7045.500 -.786 432
Q29 3502.000 7072.000 -.241 .810
Q30 3252.500 6822.500 -1.127 .260
Q31 3502.000 7072.000 -.087 931
Q32 3213.500 6868.500 -1.336 .182
Q33 3212.000 6867.000 -1.131 .258
Q34 3459.500 6945.500 -.234 .815
Q35 3474.000 7129.000 -.038 .969
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Q36
Q37
Q38
Q39
Q40

3346.000
3467.000
3155.000
3268.500
3317.500

7001.000
7037.000
6810.000
6923.500
6803.500

-.648
-.072
-1.035
-.901
-722

517
.943
.301
.368
470
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