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Abstract

Abstract

Cognitive load theory has been used by second language acquisition researchers to explain
differences in learners’ performance when they are exposed to different instructional formats.
The cognitive load related to second language online reading can be affected by many factors.
One of the factors is the L2 proficiency of the readers. A second factor is the amount of text
displayed on screen. A third factor is the effectiveness of instructional formats. Various
instructional formats have been found to affect the learners’ cognitive load and working
memory differently.

None of the studies which looked at the effect of certain instructional formats on students’
cognitive load and their building of vocabulary knowledge have considered the influence of the
online split-attention and integrated instructional formats on EAP learners’ vocabulary
acquisition in particular. This study is designed to investigate whether there is a relation
between cognitive load and building vocabulary knowledge; thus, whether word meaning
knowledge, word family knowledge, or collocation knowledge among EAP students can be
learnt more effectively depending on the different instructional formats of the online reading
texts. The two different instructional formats are split-attention and integrated instructional
formats. Moreover, the study investigates whether different proficiency levels among learners
or their first languages may affect building their vocabulary knowledge in both split-attention
or integrated instructional formats.

A quasi-experimental intervention study was conducted to collect quantitative data needed to
answer the research questions. The aim of the study was to investigate the effect of split-
attention and integrated reading formats on EAP learners’ vocabulary knowledge. Specifically,
are reading tasks in the integrated format more effective than in the split-attention format in
helping adult EAP learners build their word meaning, word families and collocations
knowledge? Do adult EAP learners at different proficiency levels, or with different first
languages acquire new vocabulary items differently with the different formats?

To answer the research questions, sixty participants (35 Arabic speakers, 25 Chinese speakers)
who were a group of adult learners studying English for University Studies at a language centre
in a UK university, were assigned into low proficiency level learners and high proficiency level
groups according to their IELTS scores. Participants were divided into a group exposed to split-



attention reading instructional format and a group exposed to integrated reading instructional
format. Data was collected using a pre-test, treatment, and a post-test.

The results showed that there was an increase in the number of participants who answered the
vocabulary questions correctly after the experiment in both split-attention and integrated
groups. This increase was mainly in word meaning and word family questions. A (paired-
samples t-test) showed a statistically significant increase in the test scores from pre-test to post-
test, and the results showed that the increase was statistically significant in word meaning and
collocation knowledge, but not in word family knowledge; however, there was no statistically
significant difference between the results of the split-attention and the integrated group in the
post-test although the scores of the integrated group were higher than those of the split-attention
group. While participants of higher proficiency level gave significantly more correct answers
than those of lower proficiency level in the split-attention group, the difference in the integrated
group was not statistically significant. L1 did not have any statistically significant effect on
acquiring new vocabulary items in either split-attention or integrated groups.



Acknowledgements

I would like to express my heartfelt gratitude to everyone who supported me throughout my
PhD journey.

First and foremost, I am enormously grateful to my supervisors, Prof. Martha Young-Scholten,
Dr. William Scott Windeatt, and Prof. Michael Rossington, whose expertise, patience, and
support have been invaluable throughout my research and writing process. | also wish to thank
my examiners, Dr. Edward Moran and Dr. Emma Nguyen, for their insightful comments and
constructive feedback which greatly improved the quality of my work.

Special thanks go to INTO, Newcastle University, for providing the ideal environment for
collecting the data needed for this research, and to the talented programmer, Mr. Sami Bader,

who wrote my website and gave his precious insights to make it a successful research tool.

This study would not have been possible without the financial sponsorship of Tishreen
University in Latakia, Syria, who mainly supported me financially to achieve this degree.

| am thankful to all my friends who supported me throughout this long journey. Special thanks
go to two friends who have a very much appreciated academic input to this thesis, Dr. Khansaa
Tezeny, and Dr. Alaa Balkees.

| am deeply indebted to my family for their unwavering support and encouragement. To my
parents who were also my teachers during school years, Mufeed and Mariette Awad, my
siblings, Waseem and Rima, and their families, your love and encouragement have surrounded
and motivated me continuously. To my husband, George, without whom this study would not
have seen the light, thank you for giving me all the love and support in the world and for your
patience throughout the years. To my daughters, Danielle and Gabriella, no words can describe
how patient and loving you both were, how hard it was for Danielle to look after a little sister,
and how emotional it was to write up with Gabriella sitting on mum’s knees. To my extended
family members whether they are still with us or left us before seeing my finished work, thank

you all for believing in me.
Hadeel Awad

Newecastle October 2022






Table of Contents

ADSEFACT ...ttt bbb i
ACKNOWIBAGEIMENTS ... bbbt ne et ii
TaDIE OF CONTENTS. ...ttt bbb %
LISE OF TADIES ...t Xiii
ST OF FIQUIES et e e et e e et e e sre e e be e neeenee e XVii
Chapter 1. INTFOQUCTION ........ooiiiiiie ettt b et sneenae e 1
1.1 Background Of the STUAY ..o 1
1.2 Significance Of the STUAY ..o 4
1.3 The SCope Of the STUAY .......ccoiieiie e 6
1.4 TheSiS OrganiSALION ........cccueieiiieiieiieeireeie st e ste e e seestessaesteeste s e e staesbeaneesraesseensesreenseens 7
Chapter 2. LItErature REVIEW ........c.coiii ittt a e sne e 9
2.1 INEFOTUCTION ..ttt b et 9
2.2 Cognitive Load ThEOrY (CLT) . cuiieieieiiisiesiesieeie et 9
2.2.1  Background about cognitive [0ad theory ...........cccoiiiiiiiiiienee s 9
2.2.2  Cognitive Theory of Multimedia Learning (CTML) .......c.ccccevveveiievneiieseenen, 12

2.3 Working Memory and its Role in Second Language ACqUISItioNn ...........cccceevveinnene. 13
231 INEPOTUCTION ..ot 13
232 WOTKING MEIMOTY ...ttt sb bbb 13
2.3.3  How to measure working memory CapacCity ..........ccccervereerieereseeseesneneeseeneenns 14
2.3.4  Working memory and first [anguage ...........cccevveveiieni e 15
2.3.5  Working memory and second languagEe ..........ccceevveveerieieeieese e s 18

2.4 Vocabulary ACQUISITION .....c.oouiiiiiiiie et 22
24T OVEIVIBW ..t bbbttt bbbt 22
2.4.2 A background to the teaching and learning of vocabulary ............c.cccoovvveene. 23

2.4.3  What do second language vocabulary learners learn? The nature of vocabulary
learning 24



2.5 What is the Best Way to Learn Vocabulary? How Do L2 Learners Succeed to Have

Extensive Lexical KNOWIEAGE? ..ot 30
0 T B I~ 1111 110 [0 | 2SR 30
252 OVEIVIBW ..ottt b et 30
2.5.3  Implicit vs. explicit L2 vocabulary 1€arning ..........c.ccooevvveniennneienencseeeennn, 31
2.5.4  Inductive vs. deductive L2 vocabulary learning ........c.cccccoovvevieiieeiie e 32
2.5.5 Incidental vs. intentional L2 vocabulary learning...........cccccoevvieninininnnnennn, 33

2.6 ACAAEMIC VOCADUIAIY ..o 34
2.6.1  The importance of academic vocabulary to EAP learners........c...ccccevvvevvvenenne. 35
2.6.2  Academic vocabulary in EAP learning programs............ccceeveieeiesiieseesnennennes 36

2.7 Vocabulary and REAAING .......cccvveiiiiiiecie et 37
2.7.1  The effectiveness of incidental vocabulary learning from reading.................... 38
272 EXIENSIVE FEAGING ......eitiiiieiieieieie ettt bbb 44
2.7.3 L2 vocabulary acquisition during classroom hours ..........ccccccvvvevieiieiieeiveinene 45
2.7.4  Other POSSIDIIITIES ........ocveiiciece e 46

2.8 ONlINE REAAING.......eoiuiiieiiciie ettt te e sreente e e e nre s 46
2.8.1  Why is online reading considered beneficial? ............ccccooviiiiiniiiie, 47
2.8.2  Other views about online reading .........ccccoveieieienininieeeee e, 48
2.8.3  Factors affecting L2 onling reading .........ccccceveverenineninieenese e 48

2.9 SUIMMAIY oottt ettt ettt b e e ekt e e b e e e b e e sabe e e sabe e e snb e e e nnbeeennneeennes 55

Chapter 3. Research Methodology .........ccovoiiiiiiiccce s 59

3.1 INETOTUCTION . 59

3.2 Research Focus and Research QUESLIONS .........ccceceerierienienieeniesie e see e 59

3.3 Methodological APPrOaCh ........cccouiiiiiiiiie s 62
3.3.1 A quantitative apProaCh ........c.cccveiieeiiiiesi e 62

3.4 Data Collection and PrOCEUUIES .........cceiriirieiniirieieisie e 64
T B = 1 4 0|0 = 1 PSPPSR 64
342 RESEAICH HESION....ciiiiiiiiiicieieie ettt bt 65

Vi



3.4.3  Data reliability ....occooeiiiecce e 67

R Y 111011 OO 71
3.5 Data CollECTION STEPS......eiuiiiiieieie ittt bbbt 73
K20 N 1 o] 1 o OSSR 76
3.7 TeChNICAl FEALUIES .......coeivieeiiiieee e 77

3.7.1  Software requirement specification (SRS) .......ccccovvriiiiiniiiiniiiiie e, 77

3.7.2  ONline teSt SYStEM PUIPOSE ....cveeieirieitieiieiee st e et see ettt ste e sneenee e 78

F.7.3  SCOPE ettt 78

3. 7.4 FRAMUIES ...ttt 78

3.7.5  USEr types and FOIES.......cccviiie ettt 79

3.7.6  TeChNOIOQIES USEA ......ccveiiiiieiiieie ettt ettt 79

3.7.7  Description of the website and the teStS ..........cccoviieniiii i 80
3.8 ANalysis OF the Data.......cceeiiiieiieiece e 86

3.8.1  DESCrIPUVE @NAIYSIS .....eiuiiriiieiiiitiiiesi e 86

3.8.2  Inferential @analySiS........cccoviieiieie i 88
3.9 ELNICAI ISSUES ...ttt 90
3.10 SUMMAIY <.t e et e e rb e e et e e e be e e enseeeanbeeeanneeeanes 91

ChaPLer 4. RESUILS. ... ..ottt ettt enes 93
A1 INETOCUCTION ...ttt bbbttt bbb e 93
B.2  OVEIVIEW ...ttt bbbt b et b et n e n et nn e e 93
4.3 Data PreparatiOn...........cccoiiueiieiieiiesie e s ese s ee et ste e s e ste e e sraesteenaeeneenres 94

4.3.1 Coding and inputting the data.............cccevveriiicie e 94

4.3.2 Datascreening and CleaNING .......c.ccvvvveiuieiieeiie e 95

4.3.3  Handling MiSSING Tata .........coveiueriiiiriiiisieeere e 96

4.3.4  ReCOdING the ata .......cccevveiiiieiiiiieee s 96
4.4 DeSCrIPtiVe FINUINGS ...ooveiiieiieieciere ettt ste e e e e sseenaesneenne s 96

4.4.1  First language (L1) and linguistic profiCiency .........ccccocvevevieiiieie s 96

4.4.2  Vocabulary knowledge in pre- and poSt-testS.........ccccovevieiiierieiiie e 97

vii



443 Word meaning in pre- and POSE-TESES .........ocveieirierenierie e 99
444  Word family in pre- and POSt-teSTS.......cveviiiiiiiiiiireeeee s 101
4.4.5  Collocations in pre- and POST-LESTS .......cververiererireriseee s 103

4.4.6 Isthere an association between different reading instructional formats and second
language vocabulary 1€arniNg?.........c.oooviiiiii i 104

4.47 Isthere an association between different reading instructional formats and second
language word meaning 18arninNg? .........ccooeiiriiiiieie e 105

4.4.8 Isthere an association between different reading instructional formats and second
language word family 16arning?..........coov i 106

4.49 Isthere an association between different reading instructional formats and second

language collocations 1€ArNING? .......c.oiiiiiiiiiree e 107
4.5 Inferential FINAINGS .....ooviiiieiic e 108
4.5.1  The effect of the treatment on general vocabulary knowledge building.......... 108
4.5.2  The effect of the treatment on word Meaning ..........cccceverieenieieninneeie e 108
4.5.3  The effect of the treatment on word family ..........cccccooiiiiiiinii 109
4.5.4  The effect of the treatment on collocations.............cccocviveiiininciince 109

4.5.5 The effect of the online reading split-attention and integrated instructional
formats on vocabulary knowledge building..........ccccoovieiiiiii i 110

4.5.6 The effect of the online reading split-attention and integrated instructional
formats on word meaning KNOWIEAGE ..........ccuiiiiriiiiiee e 111

457 The effect of the online reading split-attention and integrated instructional
formats on word family KNOWIEAQE .........cuveiiiiiiee e 112

4.5.8 The effect of the online reading split-attention and integrated instructional
formats on collocations KNOWIEAQE. .......ccveueiieieiiseer e 112

4.5.9 The effect of different proficiency levels on acquiring new vocabulary items in
both online reading split-attention and integrated instructional formats ....................... 113

4.5.10 The effect of L1 on acquiring new vocabulary items in both online reading split-

attention and integrated instructional fOrmats..........cccccveveiieie s 117
i G YU 1 010 -1 Y TP RPTRROPRN 120
Chapter 5. Discussion of the ReSUILS ..........cocviiiiiiiii e 123

viii



Bl INETOAUCTION .ot eeeees 123

5.2 The Effect of the Online Reading Tasks on Vocabulary Knowledge...................... 124
5.2.1  The effect of the online reading tasks on word meaning knowledge................ 125
5.2.2  The effect of the online reading tasks on word families knowledge................. 126
5.2.3  The effect of the online reading tasks on collocations knowledge.................... 126

5.2.4  Summary findings and discussion of the effect of the treatment on vocabulary
Knowledge DUITAING ......ocvoiiiie e 127

5.3 Isan Online Reading Task in the Integrated Format More Effective than in the Split-
attention Format in Helping Adult EAP Learners Build Their Vocabulary Knowledge?..130

5.3.1 Isan online reading task in the integrated format more effective than in the split-
attention format in helping adult EAP learners build their word meaning knowledge? 132

5.3.2  Isan online reading task in the integrated format more effective than in the split-

attention format in helping adult EAP learners build their word families knowledge? .132

5.3.3  Isan online reading task in the integrated format more effective than in the split-
attention format in helping adult EAP learners build their word collocations knowledge?
133

5.3.4  Summary findings and discussion of the first research question...................... 133

5.4 Do Adult EAP Learners at Different Proficiency Levels Acquire New Vocabulary
Items from the Reading Text in Both Split-attention and Integrated Formats Differently?
135

54.1 Do adult EAP learners at different proficiency levels acquire word meaning
knowledge from the reading text in both split-attention and integrated formats differently?
136

54.2 Do adult EAP learners at different proficiency levels acquire word family
knowledge from the reading text in both split-attention and integrated formats differently?
137

54.3 Do adult EAP learners at different proficiency levels acquire collocations
knowledge from the reading text in both split-attention and integrated formats differently?
137

5.4.4  Summary findings and discussion of the second research question................. 138



5.5 Do Adult EAP Learners Whose First Language is Arabic Acquire New Vocabulary
Items from the Reading Text in both Split-attention and Integrated Formats Differently from
Adult EAP Learners Whose First Language iS Chinese? .........cccccveveieevveresiieseene e 140

5.5.1 Do adult EAP learners whose first language is Arabic acquire word meaning
knowledge from the reading text in both split-attention and integrated formats differently

from adult EAP learners whose first language is Chinese? .........ccccceviveveriieiveieiiennnnn 140

5.5.2 Do adult EAP learners whose first language is Arabic acquire word family
knowledge from the reading text in both split-attention and integrated formats differently
from adult EAP learners whose first language is Chinese? .........cccocevvvevenvnenneiinnenn, 141

5.5.3 Do adult EAP learners whose first language is Arabic acquire collocations
knowledge from the reading text in both split-attention and integrated formats differently

from adult EAP learners whose first language is Chinese? .........cccocvevereniinenieieinenn 141
5.5.4  Summary findings and discussion of the third research question.................... 141

5.6 SUIMMAIY .eeiiiiiiieiiiiee ittt e et e st e sbb e e e bt e e e nbb e e e be e e s nbeeesnbeeennbeeeas 143
Chapter 6. CONCIUSION ........ocuiiiieic et ettt sae e sre e enes 145
B.1  INEOTUCTION ... 145
6.2  Research Procedure and Findings in Brief ..., 145
6.3 RESEArCh CONCIUSION ....ouiiiiiieiiic et 146

6.3.1  The effect of online reading tasks on vocabulary knowledge (including word
meaning, word families, and collocations knowledge) ..........cccovvviiiiieiiiciic e 147

6.3.2 The effect of the online reading split-attention and integrated instructional
formats on vocabulary knowledge (including word meaning, word families, and

collocations KNOWIEAQE) .....c.voiveeiieiee et 147

6.3.3  The effect of different proficiency levels on vocabulary knowledge (including
word meaning, word families, and collocations knowledge) in both split-attention and
integrated iNStructional fTOrMALS ...........cccoiiiiiicii e 148

6.3.4  The effect of L1 on vocabulary knowledge (including word meaning, word
families, and collocations knowledge) in both split-attention and integrated instructional
formats 149

6.4  Pedagogical implications of the Study...........cccccveveiieii i 149
6.5  Limitations of the StUAY ..o 152



6.6  Suggestions for fUIther STUAY .........ccveiie i 154

References...................

Appendices .................

Appendix A :
Appendix B :
Appendix C :
Appendix D :

........................................................................................................... 157
........................................................................................................... 173
WWEDSITE ... 173
Pre- and POSt-TESTES ......ccoiiireiiiieeee e 175
EXPErIMENT. ... 186
TESTRESUILS ... 205

Xi






List of Tables

Table 2-1. What is involved in knowing a word (from (Nation, 2001)) .......ccccceevrvririnnnennnn. 27
Table 3-1 Pre-teSt relability .........cooviiiieiee e 68
Table 3-2 PoSt-teSt reliability .........c.ccceeiiiiiiicce e 69
Table 3-3 TeSt 1 RelIADTITY ..cc.eeiveiiecieiice e 69
Table 3-4 TeSt 2 REHADIITY .....oovviviiieieee e 69
Table 3-5 Test 3 Reliability ......ccvviiiieiii e 69
Table 3-6 Pre Word Meaning Reliability ..o, 70
Table 3-7 Pre Word Families Reliability ..........ccooviieiiiiiiicecec e 70
Table 3-8 Pre Collocations Relability ..........ccooeoiiiiiiiiccee e 70
Table 3-9 Post Word Meaning ReHaDIITY ..........cccviiiiiiiiiieicneee e 70
Table 3-10 Post Word Families Reliability ..........cccccevviiiiiiiiiccec e 70
Table 3-11 Post Collocations Reliability ..........ccccoviiiiiiiiiiii e 71
Table 4-1 L1 FrEQUENCY ....ovetiitiiiiiiieieeeee ettt bbbttt nb bt 96
Table 4-2 Proficiency LeVel FIEQUENCY .......ccvciuviieieeie ettt 96
Table 4-3 Vocabulary knowledge in Pre-teSt........c.oocveiiiiiiiiieie e 97
Table 4-4 VVocabulary Knowledge in POSE-TEST.........coiiiiiiiiicesicceeeeeseese e 97
Table 4-5 Descriptive Statistics for Pre- and POSE-tESES ........cccveveiieeiveieieeceee e 97
Table 4-6 Tests of Normality fOr Pre-teSt........ccouiiiiiiiiie e 98
Table 4-7 Tests of Normality fOr POSE-TESt ........vcveiieieeie e 98
Table 4-8 Descriptive Statistics for Word Meaning Pre- and Post-tests ..........ccccoevvevieieennenn, 99
Table 4-9 Tests of Normality for Word Meaning Pre-test ..........ccccocvevieeviieiii e, 100
Table 4-10 Tests of Normality for Word Meaning POSE-teSt............ccvvvviererenenineciee 100
Table 4-11 Word Family in Pre-teSt.......ccoviiiiiieie e 101
Table 4-12 Word Family in POST-EEST .......oouiiiiiieece e 101
Table 4-13 Descriptive Statistics for Word Family Pre- and POSt-teStS .........cccovvrervivnnnn 101
Table 4-14 Tests of Normality for Word Family Pre-test ..........cccooeiieviiieviieseece e 102
Table 4-15 Collocations IN Pre-TST ........ccoiiiiiiiee e 103
Table 4-16 Collocations IN POSE-TEST.........ccviieiieiesieie e ens 103
Table 4-17 Descriptive Statistics for Collocations Pre- and POSt-tests ..........cccceeveivveivenenne. 103
Table 4-18 Tests of Normality for Collocations Pre-test ..........cccccovvveiveeiiieiiievie e, 104
Table 4-19Tests of Normality for Collocations POSt-teSt..........ccccveiieviiieiieseece e 104
Table 4-20 Chi-Square Tests for Groups and POSt-teSt..........cccvvviviiiiiieiie e 105

Xiii



Table 4-21 SYMMELIIC MEASUIES .......ccviiiiieiiie it stee ettt et re e e et e e e saeeabeenree s 105

Table 4-22 Chi-Square Tests for Groups and Word Meaning Post-test ............cccccveevvivennene. 106
Table 4-23 SYMMELFIC MEASUIES .......cveivieieeiecteeite ettt e e e sreereenre e e e 106
Table 4-24 Chi-Square Tests for Groups and Word Family Post-test............cccoevveviieiieennnen, 106
Table 4-25 SYMMELIIC MEASUIES .......c.viiiiiiiie ettt 107
Table 4-26 Chi-Square Tests for Groups and Collocations Post-test ............ccccevevveieieennenn, 107
Table 4-27 SYMMELIIC MEASUIES .......ccuiiiiieiiie ittt ae et e et e e saaeaaeenree s 107
Table 4-28 Paired Samples STAtISTICS .......coverviiiiiiiiisieee e 108
Table 4-29 Paired SAMPIES TESL.....cc.iiieiieiecie ettt 108
Table 4-30 TESt STALISTICS? .....ccueeieieieiie ettt st reesee e e 108
Table 4-31 DeSCrIPLIVE STALISTICS ......cc.veiiiiriiiieriesti e 109
Table 4-32 DeSCriptive STAtISTICS .......ccveiiiiiieceee e 109
TabIe 4-33 TSt STALISTICS?......eiueeieeieeie ettt re e ee e e e 109
Table 4-34 TeSt STALISTICS?......eieeieeeie ettt e e e eeereesreenee e 110
Table 4-35 DeSCriptive STAtISTICS .....cciveiiiieiieceeie e s 110
Table 4-36 Group SEALISTICS. .....c..eiiiiiieieiet et 110
Table 4-37 Independent SAMPIES TESE......ccviieiierice e 110
TADIE 4-38 REPOIT ...ttt ettt et e et e e s b e e e ae e sbeesteeneesreenee e 111
Table 4-39 TSt STALISTICS?......eiueeieeeieiie sttt re e re e e 111
LI 1o R LI =T oo ) SRR 112
TabIe 4-41 TeSt StAtISTICS?......eieeitieie ettt ee e 112
TaDIE 4-42 REPOIT ...ttt bbbttt b bbb 113
Table 4-43 TESt STALISTICS?.......veitiiiiiteiiet ettt 113
TaDIE 4-44 ANONVA ...ttt e e e bt ne s 113
Table 4-45 DESCIIPIIVES ...ttt bbbttt b bbb 114
Table 4-46 MUltiple COMPATISONS ........ccveiieiieiieie et sre e reeee e 114
TADIE 4-47 RANKS ...ttt sttt r e e 115
Table 4-48 TeSt STALISHICSM ......ecviveeeeeeeeeee ettt ettt et s e, 115
TaDIE 4-49 RANKS .....ocviiiieieie ettt bbbttt bbbt 116
Table 4-50 TeSt STAtISHICSM .......oviviiceeeeie ettt ettt 116
TADIE 4-51 RANKS ..ottt ettt et e e te et e e e naeteereenre e e e 116
Table 4-52 TeSt STAtISHICSM ......vcviveicecieieeee ettt 117
TabIe 4-53 ANONV A ...t e et e s e st e e s ab e e beesar e e saeeereearee s 117
TabIE 4-54 DESCIIPLIVES ....vveuieiiieieeie e st ettt ste e te et e este et e s e reesseaneesnaenaeereesreeseans 117
TADIE 4-55 RANKS ...t 118

Xiv



DI 4-56 TSt StAISTICSA L ... vve e et eee et e et et e et e et ee e eeeeee et e steesaeeeeseeseeersesreeareesreseesreeneeanes 118

TADIE 4-57 RANKS .....cueiiiieiiee ettt et et e s e e nteeseesreenteenaeaneenaeeneennes 119
Table 4-58 TSt StAtIStICSIP .......cvivivieiecectcectcccceee e 119
TADIE 4-59 RANKS.......eeiitieiiee ettt st ettt enes 120
Table 4-60 TSt STALISTICSIP ...ttt et 120

XV






List of Figures

Figure 2-1 Baddeley’s model of Working Memory (2000, p.418) ......ccceoervinerenenineeieeennes 14
Figure 3-1 WeDSIte MaIN PAGE ......cviiiieieie ettt 75
Figure 3-2 An example of the questions in the Pre-test ...........ccccvvveieeiesie e 81
Figure 3-3 An example of integrated instructional format..............ccocoviiiiiiiiceee, 82
Figure 3-4 An example of split-attention instructional format..............cccoceviviniinininicienn, 83
Figure 3-5 How learners progressed through the WebsSite ............cccevveiiiiiie e, 85
Figure 4-1 an example of the results as displayed in the database.............ccccoooieiiniiinicienn, 94
FIQUIE 4-2 TEST FIIEIS ..ottt ettt ra e eeere e neenaeeneenne s 95
Figure 4-3 Normality for pre and pOSt tESt ...........ccviiiiieiece e 98
Figure 4-4 Word meaning in pre- and POST-LESES .........covererereririsesieieee e 99
Figure 4-5 Normality for word meaning pre and poSt teSt ..........ccevvvieiieereiie e, 100
Figure 4-6 Normality for word families pre and post teSt..........cccccevvieviieiiieniie i 102
Figure 4-7 Normality for collocations pre and poSt tESt..........cccvriririeieieiese e, 104

Xvii






Chapter 1.

Chapter 1. Introduction

1.1 Background of the Study

A very large vocabulary knowledge is needed in order for learners to be able to communicate
and function in any language. According to Alsahafi (2023), appropriate L2 lexical knowledge
is essential for the capability to acquire the second language receptive and productive skills
efficiently, and the depth of an EFL students’ academic vocabulary knowledge may effectively
predict their academic performance and success; thus, over the past forty years or so, second
language vocabulary has more and more been acknowledged as an essential constituent of L2
global competence which is highly required during language teaching and learning. McCarthy
(1990, viii) states that “no matter how well the student learns grammar, no matter how
successfully the sounds of L2 are mastered, without words to express a wider range of
meanings, communication in an L2 just cannot happen in any meaningful way”. VVocabulary
knowledge does not only depend on the number of words a person knows, but also on the
person’s ability to comprehend the meaning of the words they know. According to Nation
(2001), vocabulary knowledge includes the three fields of form, meaning, and use. In addition
to that, vocabulary knowledge constitutes of two aspects; breadth and depth. Whereas the depth
of vocabulary knowledge refers to the degree to which lexical items are known, focused,
strengthened, and explored (Firda et al., 2021), the breadth of vocabulary knowledge refers to
the amount of vocabulary known by someone. Laufer (1992) states that a minimum of 3000
words is needed for learners to understand non-fictional reading texts, whereas up to 10000
words are needed by students studying in English at university level (Hazenberg and Hulstun,
1996). Nation (2022) argues that learners should stock over 5000 words in order to be able to
listen and speak using the language words. Similarly, the size of vocabulary required for
learners to be able to read a basic realistic reading text is around 3000 words, whereas reading
at a more advanced stage requires the size of 5000 words (Schmitt et al., 2001). Another large
size of more than 8000-9000 word families needed to read English texts which are not adjusted
is suggested by Nation (2006). In order for learners to acquire this large size of word knowledge,
they should be helped develop their vocabulary knowledge using certain learning strategies
which allow them to acquire less frequent or utilised vocabulary in addition to the most frequent
or utilised words in the language they are learning. The vocabulary teaching exercises used in
this study are taken from Schmitt and Schmitt (2011) where the authors have tried to use the
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most efficient research in order to design the most useful exercises for second language

vocabulary learners.

One of the most important points to take into consideration is that learning a word implies more
than the knowledge of the word meaning, spelling, and pronunciation only (Schmitt, 2000). As
a matter of fact, additional criteria to word knowledge involve, amongst other criteria, word
collocations, grammatical characteristics, and word family knowledge. Learners should have
an understanding of all the forms of word knowledge in order for them to use words confidently.
The target vocabulary in this study is introduced within reading texts in addition to vocabulary
exercises accompanying the texts. Moreover, the vocabulary exercises in this study follow
Schmitt and Schmitt (2011)’s model of concentrating on the three aspects of word meaning,
word families (derivative forms of words), and collocations in order to achieve the maximum
teaching goal of the exercises. According to Schmitt and Zimmerman (2002), learners do not
necessarily know all of the categories of a word family although they may be aware of some of
its forms. Nevertheless, learners should know the right form of a word (noun, verb, adjective,
or adverb) in a certain context, and hence the focus on derivative forms of words in this study.
Learning word collocations is also very essential when learning new vocabulary. Although it is
hard to teach all word pairings, integrating the element of collocations knowledge into the
exercises in this study aims at helping the learners become more aware of collocations and thus

enhancing their intuitive understanding of collocations for individual words.

Another important point to consider during second language vocabulary learning is the
importance of context. The rationale behind introducing the target vocabulary within reading
texts in addition to exercises in this study is the importance of learning these words within as
many various contexts as possible. Various contexts present various types of information about
the target vocabulary. Thus, one specific context can teach one meaning of a word whereas
another context can teach a totally different meaning of the same word.

Studies which have researched second language vocabulary learning have focused on two major
approaches to language learning in general, and vocabulary learning specifically. Barcroft
(2009) focused on the effect of intentional learning (learning which takes place while there is
intention for it); and Schmitt (2010) focused the effect of incidental learning (learning which
takes place while using language without any special aims of learning any linguistic feature).
Comparing the above-mentioned focal points of research, researchers such as Laufer (2003)
and Lin and Hirsh (2012) have found that the positive results of intentional learning through

explicit teaching have been obvious. Nevertheless, the large size of vocabulary that learners
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should know cannot be accounted for by explicit teaching on its own, but by incidental
acquisition during exposure to written and spoken language. Huckin and Coady (1999) state
that most L2 vocabulary scholars seem to agree that apart from the first few thousand most
common words, L2 vocabulary is mainly acquired through extensive reading when the learner
guesses the meaning of most of the new words. The same point was discussed in (Carter and
McCarthy, 1988, Coady and Huckin, 1997, Huckin et al., 1993, Lewis, 1993, McCarthy, 1990,
Nation and Carter, 1989, Schmitt and McCarthy, 1997, Gairns and Redman, 1986, Nation,
1990).

Online reading has been found to be beneficial for text comprehension (Anderson, 2003, Akyel
and Ercetin, 2009, Huang et al., 2009). Electronic documents allow for different formats of
reading texts and various ways of processing information which can be more challenging for
readers when they infer meaning from traditional paper-based reading texts (Coiro, 2003,
Protopsaltis, 2008). However, online ESL reading materials have been found to include
distractors which may lead to an increased cognitive load , and eventually prevent effective
reading (Akbulut, 2007). “Cognitive load” can be defined as the amount of information that can
be placed in the working memory at one time. Working memory is the cognitive system which
temporarily stores information due to lack of capacity to store information long term, and which
is in control of maintaining and manipulating information while the brain has a cognitive task
to perform (Baddeley and Hitch, 1974, Daneman and Carpenter, 1980). Both “cognitive load”
and “working memory” will be discussed in more detail in this thesis. Research has found that
the cognitive load related to online multimedia-based reading in general and L2 online reading
specifically can be affected by many factors (Al-Shehri and Gitsaki, 2010). One of these factors
is the L2 proficiency of the readers. The second factor is the effectiveness of instructional
formats. The third factor is the amount of text displayed on screen.

In order to tackle the effectiveness of instructional formats and the amount of text on screen,
this study investigates the impact of two instructional formats; namely, integrated and split-
attention online reading formats on building adult EAP learners’ vocabulary knowledge. The
cognitive load theory (CLT), coined in 1988 by John Sweller, and cognitive theory of
multimedia learning, by Richard Mayer (1997), are adopted as the main theoretical framework
to this study. Cognitive load theory suggests that various learning tasks affect cognitive load
and working memory differently, and this effect is emphasised in a multimedia environment
where various interacting elements and tools can result in cognitive overload and a decrease in
the learning results. Cierniak et al. (2009) state that “the rationale of cognitive load theory CLT

is that the designs of instruction impose cognitive load on learners’ limited working memory
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and that the cognitive load in turn influences learning outcomes”. Studies which use CLT as a
theoretical frame have researched various methods of reducing students’ cognitive load in order
to enhance their learning outcomes. CLT focuses on verbal as well as visual representations of
information, and both verbal and visual information representations are integrated into
multimedia; thus, researchers have presented the Cognitive Theory of Multimedia Learning
(CTML) which is a multimedia-based learning theory with effective theoretical and practical
suggestions and implications, and which, according to Moreno and Valdez (2005), can result in
successful learning process by helping learners choose from multiple cognitive processes based

on multimedia.

It is very important for learners of English as a second language to improve their vocabulary
knowledge. According to the cognitive load theory, using the integrated instructional format by
dividing the reading text into paragraphs and inserting the related vocabulary questions within
the paragraphs, as opposed to using the split-attention format where the whole reading text is
followed by the related vocabulary questions, is predicted to reduce the cognitive load on the
working short-term memory and lead to better learning of the target vocabulary. To examine
this assumption, the researcher has aimed at investigating whether an online reading task in the
integrated format could be more effective than in the split-attention format in helping adult EAP
learners build their vocabulary knowledge, and whether the learners’ English proficiency levels
or their first languages could affect their vocabulary knowledge building.

To answer the research questions in this study, a quantitative approach was used. The method
used in order to investigate the topic of this study is quasi-experimental. This method was used
to collect quantitative data needed for the research. The treatments are integrated and split-
attention formats, and the measurements to collect data are the pre- and post-tests. By post-test,
it is meant that an immediate post-test was conducted. All experiments were held at a language
Centre in a UK university.

1.2 Significance of the Study

Most of the research which focused on the potential of multimedia in building vocabulary
knowledge among English Speakers of Other Languages (ESOL), whether they are English for
Academic Purposes (EAP) learners or not, even the studies that investigated the impact of
certain instructional formats on students’ cognitive load and their building of vocabulary
knowledge, paid particular attention to multimedia glosses and vocabulary knowledge (Chun,
2001), multimedia annotations and vocabulary acquisition (Akbulut, 2007), or even
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multimedia-enhanced dictionaries (Peters, 2007). Nevertheless, none of the studies that | have
come across so far have focused particularly on the impact of the online split-attention and
integrated instructional formats on EAP learners’ vocabulary acquisition in reading.

This study is designed to investigate whether there is a relation between cognitive load and
building vocabulary knowledge; thus, whether vocabulary among EAP students can be learnt
more effectively depending on the different instructional formats of the online reading texts;
namely, split-attention and integrated instructional formats. The split-attention format is
assumed to have a higher cognitive load on EAP students; and thus, be led effective in helping

them build their vocabulary knowledge.

Although Al-Shehri and Gitsaki (2010) tried to research the impact of split-attention and
integrated instructional formats on students’ cognitive load and the way they might lead to more
efficient reading of second language texts online and easier learning of vocabulary, their main
focus was the effect of different instructional formats on reading comprehension and reading
speed, while the focus of this study is the effect of the instructional formats used in the study
of Al-Shehri and Gitsaki (2010) on building vocabulary knowledge.

Furthermore, there are two variables, according to previous research, which might play an
important role in the effect of certain instructional formats on EAP learners’ vocabulary
acquisition which Al-Shehri and Gitsaki (2010) did not mention in their study. These variables
are the proficiency level of the learners and their first language (L1).

Moreover, Although Al-Shehri and Gitsaki (2010) tried to investigate whether a reading task in
the integrated format was more effective than in the split-attention format in making L2 reading
easier for ESL readers, and whether an online dictionary with either of the two above-mentioned
formats could affect students’ reading comprehension and speed, they only implemented a post-
test which measured the receptive vocabulary of the participants in their study; their study did
not include any pre-test to measure the vocabulary knowledge of their learners before the
experiment and compare the results with the post-test.

So, it can be said that Al-Shehri and Gitsaki (2010) was preliminary, and although it had some
problems with the methodology that was used, part of the methodology used in their study was
adopted and built on in this study.

By considering the above features, it can be claimed that this thesis is an original one; the study
is the first of its kind since no previous studies investigated the particular effect of the different
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reading instructional formats on building second language vocabulary knowledge. When Al-
Shehri and Gitsaki (2010) tried to investigate this field, their methodology had some gaps which
this study hopes to fill so that it could contribute to the development of new approaches to
teaching vocabulary by using different instructional formats which could reduce the cognitive
load on working memory. This study aims at demonstrating that using an integrated

instructional format leads to higher vocabulary gains compared with a split-attention format.

1.3 The Scope of the Study

As mentioned above, this study examined the impact of integrated and split-attention online
reading formats on building the vocabulary knowledge among adult EAP learners on an
Academic English course at a language centre in a UK university. In order to provide the
essential background information of the research, the literature related to cognitive load theory,
cognitive theory of multimedia learning, working memory and its role in second language
acquisition, vocabulary acquisition, second language vocabulary teaching and learning,
learning vocabulary through reading, and online reading was reviewed. This literature review
defined and limited the research problem. It also developed the rationale for the research
questions in addition to exploring the suitable research methods which were used to collect the
data needed for this research.

Although vocabulary acquisition and cognitive load were the main focus of this study, fields
like reading in general, pros and cons of online reading, in addition to working memory and its
roles in first and second language acquisition were discussed because of their very strong
relationship to the researched topic.

Students on an Academic English course at a language centre in a UK university were chosen
to be the participants of this study. This sample was based on the assumption that these students
started learning English language in general, and specifically focusing on English grammar, at
a'young age in their home countries, but they needed to build their vocabulary knowledge to be
able to continue their studies at a university level and to be able to communicate in English
while living in England.
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1.4 Thesis Organisation

In addition to the introduction, the content of this thesis is divided into five chapters: the
literature review of the topics related to the study, research methodology, data analysis and
results, discussion of the findings and the conclusion.

Chapter two, the literature review, starts with a definition and explanation of what Cognitive
Load Theory (CLT) is. A background of Cognitive Load Theory, in addition to Cognitive
Theory of Multimedia Learning is presented. Following that is a review of working memory,
how it is measured, and its role in first as well as second language acquisition. The next section
gives an overview of vocabulary acquisition, a background of the teaching and learning of
vocabulary, and then explains the nature of vocabulary learning and some of the aspects
involved in learning a word. The discussion of word meaning knowledge gives an explanation
of the nature and criteria of this knowledge; namely, receptive vs. productive knowledge,
vocabulary breadth vs. vocabulary depth. After that, some useful ways of learning second
language vocabulary are reviewed and discussed before providing an explanation of academic
vocabulary, its importance to EAP learners, and its role within EAP learning programs. The
following section highlights the topic of vocabulary and reading. The final section of the
literature review is a discussion of online reading, why it is considered beneficial, its negative
sides, and the factors affecting L2 online reading; such as the individual differences, the
different instructional formats (integrated and split-attention formats), and the amount of text
displayed on screen. A summary of the literature reviews at the end of the chapter explains the
gap in research and the focus of this experiment.

The research methodology occupies chapter three. It highlights the research focus and research
questions. It presents and discusses the methodological approach and research design best
suited to answer the research questions set out in chapter 2.

Chapter four provides a presentation of the description, analysis and results of the quantitative
data collected by the use of experimentation method. The chapter starts with an overview of
the research topic and the research questions presented in Ch.2 before addressing these
questions by stating and explaining the quantitative data findings. The findings and results of
the study are stated and illustrated by tables and/or graphs.

Chapter five discusses the relationship between the research findings and published theory and
research. This discussion includes the findings relating to the effect of online reading tasks on
vocabulary knowledge, the effect of the different instructional formats of integrated and split-
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attention on vocabulary knowledge, the effect of the proficiency level of the participants on
their vocabulary knowledge, and the effect of the first language of the participants on their
vocabulary knowledge.

Chapter six highlights the final conclusion of the study It includes the limitations observed
during the research process, and discusses the implications of the study in relation to the
research findings. To conclude, it makes suggestions for further study.
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Chapter 2. Literature Review

2.1 Introduction

The following is the literature review in my thesis. It starts with a definition and explanation of
what Cognitive Load Theory (CLT) is. A background of Cognitive Load Theory, in addition to
Cognitive Theory of Multimedia Learning is presented. Following that is a review of working
memory, how it is measured, and its role in first as well as second language acquisition. The
next section gives an overview of vocabulary acquisition, a background of the teaching and
learning of vocabulary, and then explains the nature of vocabulary learning and some of the
aspects involved in learning a word; such as word meaning, word families and collocations.
After that, some useful ways of learning second language vocabulary are reviewed and
discussed before providing an explanation of academic vocabulary, its importance to EAP
learners, and its role within EAP learning programs. The following section highlights the topic
of vocabulary and reading. The final section of this literature review is a discussion of online
reading and the factors affecting L2 online reading; such as the individual differences, the
different instructional formats (integrated and split-attention formats), and the amount of text
displayed on screen. A summary of the literature reviews at the end of the chapter explains the
gap in research and the focus of this study.

2.2 Cognitive Load Theory (CLT)

2.2.1 Background about cognitive load theory

Cognitive load theory (CLT) was developed in the late 1980s out of a study of problem solving
by John Sweller who argued that instructional design may be used to reduce cognitive load
among learners. Sweller (1988) considers cognitive load theory to be an educational theory
rooted in the domain of cognitive science. Similarly, it is considered by Sweller et al. (2019)
and Sweller et al. (2011) as an educational psychological theory established on empirical
information which can affect and support learning by providing the guidance, prescriptions and
implications needed in any field. Pillay (1994) associates CLT with the mental effort needed
for completing a task successfully; thus, higher cognitive load and mental effort are expected

to lead to less successful completion of tasks.
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Cognitive load theory has been a powerful and realistic interpretation of the human cognitive
system and its construction. It therefore has been used by second language acquisition (SLA)
researchers to explain any differences in learners’ performance when they are exposed to
different instructional formats. Various learning tasks have been found to have different effect
on cognitive load and working memory, and this effect was shown to be emphasised in a
multimedia environment where various interacting elements and tools can result in cognitive
overload and decrease the learning results. For example, Cierniak et al. (2009) state that “the
rationale of cognitive load theory is that the designs of instruction impose cognitive load on
learners’ limited working memory and that the cognitive load in turn influences learning
outcomes”. This presumes that when the cognitive load on the short-term memory is at its
minimum level, learning can be most advantageous and the information learned can be
remembered for longer time; however, if the difficulty of the instructional design is not taken
into consideration properly, a cognitive overload occurs. Because cognitive overload is highly
associated with lower performance on tasks, many researchers like Yeung et al. (1998), Al-
Shehri and Gitsaki (2010), Hung (2009), Zumbach and Mohraz (2008) and DeStefano and
LeFevre (2007) have tried to design instructional formats which can lead to less cognitive load.

Likewise, Cooper (1998) argues that CLT describes learning as a process which happens in
connection with an information processing system encompassing long-term memory and short-
term memory or working memory. The latter is responsible of organizing, contrasting and,
comparing information during the processing procedure. According to Sweller et al. (1998),
learners can only process two or three pieces of information simultaneously due to the very
limited working memory that human beings have. This limitation, in addition to more
information than can be handled , leads to less effective learning results (Paas et al., 2003) and
(Sweller et al., 1998). Limited working memory (short-term memory) can only operate up to
four elements simultaneously and only for a few seconds (van Merriénboer and Sweller, 2005).
Consequently, when instructional materials are being designed, the restriction of working
memory should be considered (Leahy and Sweller, 2004). CLT basically states that insufficient
knowledge of the cognitive structure in human beings can lead to unsuccessful instructional
design because the restrictions of the human cognitive structure and its effect on short-term
memory is not thought about effectively by the designers of traditional instructional techniques
(Schnotz and Kiirschner, 2007).

Major information acquired from the unlimited long-term memory is processed by the short-
term working memory according to the latter’s capacity and limitations, and is stored in the

long-term memory in different models called schemas (Kalyuga et al., 1997, Cooper, 1998,
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Kalyuga et al., 1998, Leahy and Sweller, 2004). According to Hung (2009), language learners
keep new vocabulary and structures in their long-term memory depending on the way they are
going to be used. These models or schemas are moved from long-term memory to working
memory as essential components of language which are going to be processed (Kalyuga et al.,
1997) and (Paas et al., 2003). In addition, short-term working memory can hold more than one
piece of information simultaneously by turning various elements of knowledge into one
element, which determines the innate cognitive load (Gerjets et al., 2004).

A main learning process postulated by CLT is automation. Operation of information can occur
either consciously in limited working memory or automatically with no influence from the
working memory. Automation happens by practice, and it minimises the cognitive load on
working memory. In other words, the automatic retrieval of models stored in long memory, also
called automation of schemas, is believed to lead to reduced cognitive load. According to Leahy
and Sweller (2004) and Sweller et al. (1998), automation can be noticed , for example, among
advanced readers who do not need to consciously pay attention to the letters while reading
because the letters are automated in childhood, whereas beginner readers or young children who
are learning how to read need to notice each letter consciously in order to read the text. Input
should be processed in working memory so that information can be built in the form of models
or schemas in long-term memory, and this whole mass of mental activity forced on working
memory is called cognitive load.

CLT divides cognitive load which has an effect on learning performance into three forms:

intrinsic, extraneous, and germane.

Brunken et al. (2003) define intrinsic cognitive load as the cognitive load which is generated
by the innate difficulty, instead of the instructional design of the subject; thus, learning foreign
language syntax may be more challenging than learning the vocabulary of that language since
building sentences involves comprehending the vocabulary which constitutes this sentence in
addition to some grammatical features such as tenses and word order (Antonenko and
Niederhauser, 2010).

In contrast to the intrinsic load, extraneous load is defined by Cierniak et al. (2009) as unneeded
processing of information which is the result of instructional designs. This effect is named the
split-attention effect (Yeung et al., 1998, Sweller and Chandler, 1991). An example of the split-
attention effect is when reading texts in language classes are followed by most reading
comprehension questions, and thus students need to move between the reading text and the

11
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comprehension questions, trying to keep remembering the questions while looking for the
answers (Hung, 2009). The way instructional design may result in the split-attention effect is
clarified in many research studies such as Kalyuga et al. (1998), Yeung et al. (1998), Leahy and
Sweller (2004), Hung (2009), and Al-Shehri and Gitsaki (2010) which declared that
instructional formats of learning materials either enhanced or restricted the learning process.
Several instructional formats, whether online-based or paper-based, cause high cognitive load
on learners’ working memory. Because intrinsic and extraneous load are extra burden on
working memory (Paas et al., 2003), researchers recommend that the instructional format in
any learning material should be designed cautiously, mainly when the innate level of difficulty
in the content, or the intrinsic load, is high. In addition, Paas et al. (2010) state that working
memory resources which are accessible for dealing with intrinsic and germane cognitive load

is reduced by the growing extraneous load caused by certain instructional formats.

Germane cognitive load is the third type of cognitive load. Germane cognitive load is
considered to be useful and productive during the learning process. Germane cognitive load
helps learners be more aware during the learning process and is connected with oversufficient
schema construction and automation. Burkes (2007) affirms that skills such as reading, which
are habitually practised, can occur spontaneously without a lot of conscious effort by learners
in spite of the possible complexity of the accompanying tasks. Cierniak et al. (2009) advise that
“... an instructional design should reduce extraneous load (i.e., information processing
hindering learning) and increase germane load (i.e., information processing supporting
learning)”. Despite the unalterable nature of the intrinsic load due to it being an essential part
of the subject matter, extraneous and germane cognitive load may be highly affected by
instructional formats of learning materials. Consequently, various amounts of memory load
may be generated by the very same learning material depending on the different methods

manipulated for presenting the material (Brunken et al., 2003).

2.2.2 Cognitive Theory of Multimedia Learning (CTML)

CLT has been a powerful and helpful clarification of human cognition, how this system is built,
and how its different elements interact with each other. Studies built on CLT have researched
various methods of reducing students’ cognitive load in order to enhance their learning
outcomes. Since CLT is concerned with verbal as well as visual representations of information,
and since both verbal and visual information representations are integrated into multimedia,
researchers have come up with a multimedia-based learning theory with effective theoretical
and practical suggestions and implications. Cognitive Theory of Multimedia Learning (CTML)

12
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can result in successful learning process by helping learners choose from multiple cognitive
processes based on multimedia (Moreno and Valdez, 2005). Cognitive processes involve
choosing relevant information, arranging the selected information into consistent
representations, and combining these representations with existing knowledge. Whilst on one
hand, the cognitive relationship between short-term working memory and long-term permanent
memory can be enhanced by the designs based on CTML, on the other hand, Moreno and
Valdez (2005) argue that “the processing demands required by interactive multimedia may

exceed the processing capacity of the cognitive system and prevent learning”.

2.3 Working Memory and its Role in Second Language Acquisition

2.3.1 Introduction

A very important factor that is believed to affect second language acquisition is working
memory. According to Miyake and Friedman (1998), working memory can be an essential
determiner of language aptitude, and it may be necessary in accounting for individual
differences in ultimate achievement among adult L2 learners.

The following part is a discussion of background information on working memory (WM), how
to measure it, and how it is involved in L1 and L2 acquisition.

2.3.2 Working memory

The term Working Memory (WM) refers to a system with restricted capacity in control of
maintaining and manipulating information while the brain has to perform a cognitive task such
as solving a problem, using mathematical skills, using reasoning and verbal skills, or even
playing chess (Baddeley and Hitch, 1974, Daneman and Carpenter, 1980). WM was first
proposed by Baddeley and Hitch (1974) as a temporary storage where received information
could interact with long term memory and then stored long term.

Storage and processing constituents are taken into consideration by most recent research about
working memory. Baddeley and Hitch brought the most effective model of working memory
into use (Baddeley and Hitch, 1974). The model they introduced was built on a vast amount of
experimental data collected from healthy adult participants as well as various samples of
selective impairments from patients with damaged brains. The model is made up of three
subsystems; the phonological loop (PL) and the visuospatial sketchpad (VSS) which are two
parallel slave systems, in addition to the supervising central executive (CE). A more recent
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development of Baddeley’s model has a fourth constituent; namely the Episodic Buffer

(Baddeley, 2000) (Figure 2-1).
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Figure 2-1 Baddeley’s model of Working Memory (2000, p.418)

The phonological loop is splitinto a storage system which contains characterizations of acoustic
information until they decay and a rehearsal system which restores traces of decaying memory.
It is presumed that the visuospatial sketchpad is similarly responsible for storing both visual
and spatial information temporarily. The Central Executive is the system which directs,
controls, and coordinates the working memory and all its subsystems. In the early stages it was
believed that the Central Executive had a storage capacity, but the whole concept changed after
the episodic buffer was introduced. The episodic buffer is presented as a multimodal storage
system which relates various types of information from multiple sources and varied modalities.

There is a limitation in the capacity of the working memory system, which can lead to a
restriction in the amount of resources or activation which can be assigned to storing as well as
processing information; thus, when a certain task is more demanding, the working memory is
more probable to be overloaded; thus to process information slower or even to lose it completely
(Daneman and Carpenter, 1980).

2.3.3 How to measure working memory capacity

Span tasks have been used to measure the working memory capacity as part of a long-
established practice. These tasks have various versions, the simplest of which are the digit span
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as well as the word span. These two simple versions of the span tasks are simply about the
number of digits or words which can be correctly repeated following oral presentation. In other
words, these tasks basically test the amount of acoustic information which can be saved in
memory for a short period of time; thus, the short term storage or phonological loop capacity.

Daneman and Carpenter (1980) later came up with a more complicated span task that is
supposed to do more with the central executive component of working memory. In Daneman
and Carpenter’s reading span task, participants are exposed to a set of unrelated sentences. After
finishing reading the sentences aloud, participants are supposed to repeat the last word of every
sentence in a set. The number of sentences in a set where all the last words can be remembered
and repeated defines the actual size of the reading span. As the same resources are needed while
reading aloud, this process can challenge the articulatory repetition of the vocabulary which has
to be remembered in the phonological loop. The concept which this task is built on is that the
compromise between the functions of processing information and storing it in the working
memory is reflected by the individual differences in test performance; thus, when the task has
more demanding and complicated constituents, the information storage is expected to be poorer
due to the fewer resources available to store information.

2.3.4 Working memory and first language

Involving working memory in language processing appears to be naturally very reasonable.
Language processing needs continuous observing of a continuous flow of information. It
requires both processing and storage of this information. According to Just and Carpenter
(1992), to understand language one should be able to carry out complicated symbolic
computations and to make sure intermediate and final products are maintained at the same time.
A practically smaller capacity of storage might result in lack of comprehension, especially when
consecutively encountered words, phrases and sentences are represented in context (Daneman
and Carpenter, 1980).

The relationship between working memory capacity and language acquisition is explored in
many studies. A relationship between performance on a version of Daneman and Carpenter’s
reading span task and various on-line and off-line measures of language acquisition was
explored and found to be existent in many studies (Just and Carpenter, 1992, King and Just,
1991, Friederici et al., 1998, Vos, 1999).

According to King and Just (1991) and Just and Carpenter (1992), when task requirements are
high, the processing of sentences is particularly restricted by working memory capacity;
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however, when the task expectations are higher than the accessible working memory capacity,
the information which has been stored and processed in the past will not be active anymore and
new information will be stored instead, and this replacement of information can lead to slower
or less accurate sentence processing (Daneman and Carpenter, 1980).

2.3.4.1 Isworking memory a domain-specific or a general capacity?

According to Daneman and Merikle (1996), complex span measures, particularly those which
highlight both processing and storage demands of working memory, such as the reading span
task, are usually better indicators of language comprehension. Whereas simple span tasks can
only focus on a storage component rather than focussing on the processing component, the
reading span task studies the compromise between both components which is believed to be the
reason behind differences in reading comprehension (Daneman and Carpenter, 1980);
nevertheless, Ellis (2005) predicts that a reading span task which demands sentence processing
can indicate performance on a sentence processing task, and it is not obvious whether this is an
indication of domain-specific common ground between the two tasks, and whether a complex
span task which involves non-verbal information processing would be valid when a sentence
processing task was involved. Simply put, do the correlations between performance on the
reading span test and measures of sentence comprehension indicate a more general capacity of
the working memory or is the working memory capacity measured by the reading span
particularly verbal? There is no agreement on whether working memory has a general capacity

or a specific one. The following are some of the research findings regarding this debate.

On one hand, Just and Carpenter (1992) claim that the reading span task only measures working
memory for language, and that the existing working memory capacity that “corresponds
approximately to that part of the central executive in Baddeley’s theory that deals with language
comprehension” is a verbal working memory which is unspecialised. On the other hand, Waters
and Caplan (1996) and Waters and Caplan (2004) discuss the verbal working memory system
used in sentence comprehension. They suggest that the verbal working memory is a system
which is divided up into various types of language processing resources that store and
manipulate information simultaneously. They question whether the various working memory
resources which are responsible for the syntactic processing in sentence comprehension are the
same as the resources used in verbally mediated tasks which require conscious controlled
processing. The evidence in their research is collected from different sources: the relationship
between individual differences in working memory and individual differences in the efficiency
of syntactic processing, the effect of concurrent verbal memory load on syntactic processing,
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and syntactic processing in patients with poor short term memory, patients with poor working
memory, and patients with aphasia. Experimental results from normal participants as well as
participants with brain damage agree on the conclusion that the verbal working memory, which
is specialized in assigning the syntactic structure of a sentence and using the structure in
assigning meaning to the sentence, is different from the working memory system which is
responsible for the use of sentence meaning to perform other tasks. For them, the results of
research which find a correlation between reading span and measures of online language
processing are questionable. Alternatively, they argue that the reading span or other working
memory tests measure the capacity for the language comprehension which happens consciously
and under control. This capacity, according to them, is relatively unrelated to the resource
capacity which is necessary to the online language tasks which involve language processing
and interpretation. On the contrary, Engle et al. (1999) argue that working memory is a general
capacity rather than a domain-specific one. According to them, working memory reflects a
“capability for controlled, sustained attention in the face of interference or distraction” ; thus,
they propose a graded working memory system with a general capacity factor which includes
many minor domain-specific factors where the general capacity factor can explain the different
processing ways during the language tasks , whereas the domain-specific factors can be specific
to the information storage during the language task. This is why it may be said that working
memory tasks can have a stronger correlation with complicated tasks in a field matching the
field of the stored information than with tasks in different fields.

Supporting this conclusion, Daneman and Carpenter (1980) found that “the predictive power
of the working measure does not depend on a process component that taps the language
comprehension processes” p.430. They concluded that although the working memory measures
which purely tested verbal skills resulted in the most predictively valid ones, the complex span
measures which tested processing and storing mathematical calculations and recalling numbers
in order (Turner and Engle, 1989) were nearly as valid in speculating linguistic comprehension
as the traditional reading span tasks.

From the previous review, it can be accepted that working memory has a verbal element but is
this verbal element language specific and in what ways are the scores of L1 reading span tests
related to L2 reading span tests? In other words, to what extent do L1 and L2 share the working
memory resources (Miyake and Friedman, 1998)? After reviewing two studies comparing the
scores of L1 and L2 reading span tests for learners of high linguistic proficiency, Miyake and
Friedman (1998) found high correlations (r=.72 to .85) between those scores (Miyake and
Friedman, 1998, Osaka and Osaka, 1992, Osaka et al., 1993). They also conducted their own
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research to compare working memory in L1 and working memory in L2 acquisition among
Japanese learners of English, and found a statistically significant correlation between working
memory in L1 and L2 (r=.58). Moreover, a correlation between the scores of L1 and L2 reading
span tests for a mixed group of Chinese, Japanese and Spanish learners of English (r=.62) is
reported by Juffs (2004). These findings show that although it cannot be confirmed yet what
the correlations may be for L2 learners with lower linguistic proficiency level, it can be said
that the reading span tasks in both L1 and L2 are highly related among L2 learners with
intermediate or higher linguistic proficiency level.

2.3.5 Working memory and second language

It is believed that when language acquisition starts after childhood, it is much more difficult for
language learners to achieve high levels of linguistic proficiency; therefore, language
attainment levels can vary a lot amongst adult second language learners. Although it is known
that some of the common factors which affect second language acquisition are motivation,
attitude and personality, these individual differences can be highly affected by many cognition-
related variables among adult second language learners. According to Hyltenstam and
Abrahamsson (2004), and to DeKeyser (2000), in order to achieve high levels of L2 proficiency
which are native-like, L2 learners should have high levels of language aptitude, which is a talent
for language learning and acquisition that includes various constituents and that can be
measured by an aptitude battery. One of the essential factors which are thought to affect the
nature of language aptitude is working memory (Miyake and Friedman, 1998, Ellis, 2005) and
it is expected that part of the difference in the ultimate level of language attainment can be
accounted for by the individual differences in working memory. Additionally, Miyake and
Friedman (1998) propose that systems like working memory can action comparatively more
efficiently in second language acquisition than in first language acquisition because second
language acquisition in adults can depend on conscious systems of learning in general to a
greater degree than child language acquisition does. However, can working memory work
efficiently as a predictor for L2 proficiency as it is for L1 proficiency? And what is its role in
processing L2 during the learning process?

2.3.5.1 Can working memory work efficiently as a predictor for L2 proficiency ?

It is believed that working memory capacity can be associated with the effectiveness of
processing a second language only because high working memory span is associated with
quicker and more precise processing of sentences in learners’ first language. Despite the little

amount of research which has been conducted to study the relationship between working
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memory and processing of L2, and although most of the studies so far support the prediction
that working memory capacity may be related to the efficiency with which a second language
can be processed, some methodological and theoretical issues in the studies remain unresolved
or other factors, such as individual differences among the learners, may affect the role that
working memory plays in second language learning (Miyake and Friedman, 1998, Harrington
and Sawyer, 1992, Harrington, 1991, Geva and Ryan, 1993).

For example, in their study of 32 advanced Japanese learners of English as a second language,
Harrington and Sawyer (1992) conducted a reading span task in both first and second languages
in addition to a simple word or digit span in second language. They used the grammar as well
as the reading and vocabulary sections of the Test of English as a Foreign Language (TOEFL)
to measure the English language proficiency among learners. In line with the results for
processing of first language, the results showed that both simple span tasks had weak correlation
with the L2 reading measures, with correlation coefficient being less than .25. The L2 reading
span scores worked well as predictors for performance on both TOEFL sections; namely,
grammar section and reading and vocabulary section (.57 with the grammar section, and .54
with the reading and vocabulary section. The results of this study support the prediction that
working memory capacity plays a role in second language learning, but its role depends on
other factors like the age of L2 learners, the task, and the linguistic domain. A statistically
significant correlation (r=.52) between L2 working memory capacity as measured by reading
span tasks and L2 syntactic comprehension ability among Japanese learners of English was also
found by Miyake and Friedman (1998); however, the results of this study also suggest that the
individual differences are another factor affecting L2 comprehension.

Some research have attempted to detach the effect of working memory on language proficiency
from other variables which may affect the correlation between the two. In addition to a reading
span task, Harrington (1991) conducted tests of second language vocabulary and grammar
acquisition among adult Japanese learners of English. The study showed that although the factor
of measuring vocabulary and grammatical knowledge was removed, the correlation between
working memory and L2 reading comprehension (r=.51) stayed statistically significant;
however, although the preliminary data proposes that the working memory capacity plays an
important role in highlighting the differences in L2 development, some theoretical and
methodological issues need to be reconsidered.

In their comprehensive test battery to English school children (aged 10-12) learning Hebrew,
Geva and Ryan (1993) tried to have a clearer idea of the relationship between L1 and L2 skills
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and cognitive abilities. Their battery of tests involved tasks testing intelligence, tasks testing
working memory capacity in L1 and L2, in addition to various tests to measure L1 and L2
linguistic proficiency. Findings of the study showed a statistically significant correlation
between L2 measures and L2 working memory capacity (r=.52), and even when the variable
shared with age and intelligence was separated out, the correlation stayed statistically
significant; nevertheless, there was no correlation between L1 working memory capacity and
L1 linguistic proficiency after removing the common variance shared with intelligence and age,
so this absence of correlation could be affected by the intelligence factor. The findings of Geva
and Ryan (1993) are supported by Miyake and Friedman (1998)’s results which show that
working memory is more probable to play an effective role in L2 than in L1 acquisition.

Although all the research cited above indicates that working memory can be an essential
predictor for successful L2 comprehension, different findings were revealed by Juffs (2004)’s
research which focussed on the effect of working memory on on-line L2 processing among
speakers of Chinese, Japanese and Spanish as first languages. Juffs used a self-paced reading
task to measure language processing online. Learners were required to read complex garden-
path sentences which are grammatically correct, but they start in a way which can mislead the
readers and make them interpret the sentences incorrectly. Learners read the sentences word by
word as part of the test, and no statistically significant correlation was found between word or
reading span and reading times when the processing load was at its most at certain stages in the
sentences. Learners in Juffs’ study were divided into groups according to high or low span, and
it was found that while word span was related to L2 reading times, reading span was not.
However, Juffs states that the findings of this study should be looked at carefully because firstly,
the study is believed to be the first one which researches the relationship between working
memory and L2 processing online; secondly, there was not enough evidence for the role of
working memory in the online L2 processing task. As a result, the findings of the study can be
accounted for using Waters and Caplan (1996)’s suggestion that working memory resources
are separate from the resources needed for language processing online. Moreover, it is hard to
decide how reliable the reading span tasks and measuring tools used in the above-mentioned
research are, thus more research is needed to investigate the role of working memory in online
language acquisition.
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2.3.5.2 What is the role of working memory in second language processing during the
learning process?

According to the research reviewed above, there is a consensus in research that larger working
memory capacity is more effective when learning a second language; however, are there reasons
why the beneficial role of working memory may be thought to change during the learning
process? To answer this question, the first thing to think about is focussing on some details of
the language processes at different stages.

Built on Anderson (1983)’s ACT model of language acquisition, Towell and Hawkins (1994)
proposed an L2 acquisition model which suggested that working memory interrelates with two
different types of long-term memory. These two types are the declarative memory and the
proceduralized memory. Whereas the declarative memory is responsible for storing declarative
“knowing that” knowledge such as grammar and rules, the proceduralized memory is
responsible for storing procedural “knowing how” knowledge. At the beginning, the declarative
part of long term memory stores all knowledge. Throughout the learning process, further
declarative knowledge will gradually be changed into proceduralized knowledge and stored in
proceduralized memory. Working memory or short-term memory always works as the path for
the input and output of information. Whereas the interaction between declarative memory and
working memory, which primarily occurs in the first stages of the learning process, is slow and
demanding, interaction between procedural memory and working memory is quick and

effective.

Ellis (2005) emphasizes the concept of automatization of explicit knowledge and his
suggestions are consistent to a large extent with the concept of moving from declarative to
procedural knowledge. Ellis (2005) briefly argues that explicit learning (explicit deduction,
hypothesis formulation) in the first place has a more essential role and makes it easier for the
implicit learning (unconscious learning occurring during the use of language and the exposure
to it) to happen. The procedures of conscious, explicit learning all happen within the working
memory has a powerful control over them. This information leads to the belief that working
memory has a more powerful role in the early phase of the language acquisition process, where
learners depend more on explicit, declarative knowledge which is extremely controlled by
short-term memory. At these early stages, learners cannot yet use grammatical knowledge, and
their working memory is highly likely to become constantly overloaded, resulting in slow and
difficult analysis of information. In more advanced stages of the learning process, when
knowledge becomes proceduralized, information processing can become more automatic and
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probably more independent from working memory, because controlled processing is more
challenging for working memory than automatic processing. However, this does not mean that
working memory is not expected to play any role in the advanced stages of the learning process,
since it has been found that working memory can have an efficient role in L1 acquisition, which
is potentially automatized and procedural (Just and Carpenter, 1992, King and Just, 1991,
Friederici et al., 1998, VVos, 1999); thus, it can be predicted that the early stages of the language
learning process may require a large working memory capacity, whereas later on during the
learning process when information becomes automated, working memory may start to be
helpful the same way it is during first language acquisition.

2.4 Vocabulary Acquisition

2.4.1 Overview

Tozcu and Coady (2004) argue that there is a universal model of vocabulary recognition that
L1 and L2 reading share, and that this model is used by native and non-native speakers while
they are reading. In other words, effective vocabulary acquisition during reading depends
mainly on how often certain words are used. Tozcu and Coady (2004) also argue that “less
frequent vocabulary items can be learned through incidental encounters in context (with some
strategy training as an aid) via extensive reading, but only after automaticity in high-frequency
or core vocabulary has been acquired” (op. cit.: 480). Nation (2022) states that frequency and
range of occurrence are very beneficial to be used in order to differentiate various levels of
vocabulary. Telling the difference between these levels can lead to learning vocabulary in the
most beneficial order and thus receive the best advantages from the words they learn. In order
to make sure that the teachers and learners handle vocabulary most efficiently, it is helpful to
make distinctions among high-frequency, mid-frequency, and low-frequency words where the
3000 high-frequency words should be taught first, and then let the mid-frequency and low-
frequency words be learned through extensive exposure alongside using some vocabulary
learning strategies (Nation, 2022). These figures are obtained from the (British National Corpus
(BNC)). Accordingly, repetition and high-frequency of vocabulary use in multimedia-based
online reading materials can have the potential of increasing cognitive load, especially for non-
native speakers who are trying to translate while they are processing information (Tozcu and
Coady, 2004). On the contrary, Constantinescu (2007) concluded that the use of multimedia

can be effective for remembering new vocabulary and making reading comprehension easier.
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Similarly, on-screen reading, according to Tozcu and Coady (2004), can increase the readers’
vocabulary acquisition and their reading comprehension to a great extent.

Learning a word involves much more than learning only its meaning, spelling, and
pronunciation (Schmitt, 2000). As a matter of fact, knowing words has more implications.
Words collocations, grammatical features, register, frequency, and associations are more
aspects to learn when learning a word. According to Schmitt and Schmitt (2011), learners
should master all of the above mentioned word knowledge aspects in order to feel confident
using the words. Whereas the meaning and spelling aspects of words can be taught explicitly,
other aspects like frequency and register information are only possible to be acquired by
exposure to the words.

2.4.2 A background to the teaching and learning of vocabulary

Vocabulary has been an ignored side of language teaching and learning over the years despite
its being an essential consideration of the language learner (Zimmerman, 1997). Some methods
like grammar-translation method which was introduced at the end of the eighteenth century or
audio lingual methodology which was developed during World War 11 viewed vocabulary as
playing a supportive rather than central role in language teaching and learning (Zimmerman,
1997). However, in more recent years vocabulary has become recognised as an important
component of language use and as a key element of teaching methodology; for example,
communicative methodology emphasizes on the potential of vocabulary knowledge in fluency
while Krashen’s Input Hypothesis (Krashen, 1981) focusses attention on the role of
comprehensible input, of which vocabulary comprehension constitutes a main part, rather than
correct output (Zimmerman, 1997). According to Krashen and Terrell (1983), vocabulary is
very important in second language (L2) settings because of the important role it plays in
classroom success. Moreover, Henry Sweet, a nineteenth century English linguist, observes
that “the real intrinsic difficulty in learning a foreign language lies in that of having to master
its vocabulary” (Sweet, 1899, 1964). Finally, while Wilkins (1972) states that although very
little can be expressed without grammar, nothing can be expressed without vocabulary, there is
a tendency now to shift from regarding language production as a rule-based activity towards
regarding it as a process involving retrieval of chunks of language from memory. This tendency
is exemplified by Lewis’s argument that “language consists of grammaticalised lexis, not

lexicalised grammar” (Zimmerman, 1997).
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2.4.3 What do second language vocabulary learners learn? The nature of
vocabulary learning

2.4.3.1 Word meaning

Commonly, knowing a word is considered by learners as knowing its form whether it is spoken
or written, in addition to knowing its meaning. Nation (2022) argues that it is not enough for
learners to know the form and meaning of a certain word separately because the essence of
world knowledge is the ability to connect both the form and the meaning of the word. An
example given by Nation (2022) is the word brunch where the learner may be aware of the form
itself or aware of the concept of a meal which replaces both breakfast and lunch; however,
learning the word involves relating the form brunch to the concept of the meal which replaces
breakfast and lunch. The stronger the connection between the word form and meaning
knowledge, the more ready the learner is to recollect the word form while wanting to express
the meaning, and to recollect the word meaning as soon as they see or hear the word form.
Baddeley (2013) proposes that each time a learner retrieves the form or meaning of a certain
word, the connection between the two is strengthened, so it is required that learners not only
see the form and meaning of the word together, but also have multiple occasions of retrieving
them.

It is believed that it is easier for learning vocabulary in a second language to relate the form to
the meaning if almost the same form in the first language is related to almost the full meaning;
thus, the learning load of relating the form to the meaning is light if the word which is being
learnt is a cognate or a loanword which exists in both the first and the second languages.

Learning can be made a lot easier when there are loanwords between languages.

According to Hall (2002), words which have the form of cognates with the L1 are dealt with as
cognates by assigning them the L1 meaning in addition to the form. Hall’s participants were
Spanish learners of English, but because of the considerable numbers of loanwords used in
languages that are totally different to English, there is a possibility that this effect is not
associated with the close connection amongst languages.

The huge number of English loanwords in Japanese was noted by Daulton (1998) where up to
38% of the 2000 most frequent words of English were borrowed into Japanese. In addition,
there is a borrowing of 26% in the University Word List. Studies in addition to Daulton’s which
focus on Japanese point out that loanwords facilitate the learning of the English language
although sometimes these loanwords have limited meaning in Japanese and learners may need
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to extend this meaning. Examples of these loanwords in Japanese are paati meaning party,
piano meaning piano, booru meaning bell, Waarudo Shiriizu meaning World Series. Very
expectedly, a lot of research has found that learning cognates has positive influence on learning
a language. Tonzar et al. (2009) argue that cognates in three languages are perceived quicker

than those in two languages which the learners know.

A different way to connect form to meaning easily is to have a first language link between the
second language word form and the meaning. This is the main concept of what is called the
keyword technique (Nation, 2022). In the keyword technique, the form of a word in a second
language is connected to the form of a similarly pronounced/written word in the first language
but has a different meaning. The learner then tries to link the meaning of both words in both
languages and imagine a relationship between them. An example given by Nation is the word
cow in English. A Thai learner of English tries to think of a similar word in Thali, like the word
khaw meaning ‘rice’, and then thinks of a cow eating rice in order to relate the two words in

first and second languages.

Webb (2007) made a comparison of learning words that had high-frequency L2 synonyms, like
locomotive and train with learning words that did not, like lick. The process of learning used
pairs of L1-L2 pairs’ and the process of testing used 10 tests for each word focussing on a
variety of productive and receptive aspects of word knowledge, such as: meaning in form,
associations, orthography and grammar. Whereas the results showed significant differences for
paradigmatic association, syntagmatic and orthography, very little differences were noticed
across most aspects whether there was or was not a sentence to provide context.

2.4.3.1.1 Receptive vs. productive knowledge

Nation (1990) distinguishes between receptive and productive vocabulary learning. Whereas
receptive vocabulary learning, according to Nation (1990) entails the understanding and recall
of words when learners meet them, productive learning entails receptive learning in addition to
the ability to produce the words orally or in writing when necessary. The question that can be
asked here is “How does receptive learning entail productive learning?” Nation’s answer is that
“real vocabulary learning comes through actual productive and receptive use (p. 6). Thus,
moving vocabulary knowledge from the receptive to the productive learning stage really comes
through use of the vocabulary.

A considerable body of research clarifies that learners usually builds receptive mastery of
vocabulary before productive mastery, although this cannot be applied to each and every item.
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This is clarified by studies which have compared the number of words known receptively versus
productively. Laufer (2005a) on one hand, compared learners’ productive test scores on L1-L2
recall tests as a percentage of their receptive test scores on L2-L1 translation tests. She found
productive/receptive ratios ranging from 16% at the 5000 frequency level to 35% at the 2000
level. Fan (2000), on the other hand, found a range from 53% to 81% (mean 69.2%) for words
taken from the 2000, 3000, and UWL levels. Whereas the ratios depend extremely on the types
of receptive /productive tests used (Laufer and Goldstein, 2004), L2 learners’ receptive lexicons
seem to be larger than their productive lexicons.

Moving from the no knowledge stage through the receptive towards the productive mastery
stage is really crucial for the process of developing one’s vocabulary knowledge. Despite the
considerable body of research which supported the idea of the productive mastery being a later
stage after the receptive mastery, the way this process proceeds is not clearly defined.
According to Melka (1997), the relationship between the two as a continuum where gradually
progressing vocabulary knowledge helps learners move from the receptive to the productive
stage. Contrastingly, it is argued by Meara (1990) that both receptive and productive mastery
of vocabulary might differ quantifiably, possibly depending on an item’s status within the
lexical network. The receptive and the productive mastery stages are not easily measured. The
relationship between the two is hugely dependent on the measurement tools used (Waring,
1999).

2.4.3.1.2 Vocabulary breadth vs. vocabulary depth

Milton and Donzelli (2013) draw the contrast between three approaches to language learning:
approaches that hypothesize that learners learn and store different words separately, approaches
that hypothesize that learners acquire words as lemmas which are base forms that can be
regularly inflected, as in Pienemann’s processability theory (Pienemann, 1980, Pienemann,
1984, Pienemann, 1985), and approaches that take the language learning process further and
analyse words as word families. If L2 learners learn and store each word separately, mastering
a language requires several hundred thousand words. Seashore and Eckerson (1940) followed
this approach and the vocabulary size of native speakers was estimated to be about 200,000 or
250,000 words, which is a frightening task for L2 learners. However, if words are treated as
lemmas or words families, achieving a native-like fluency is measured using a totally different
scale in terms of the size of vocabulary. Figures of 17,000 to 20,000 words were suggested by
Goulden et al. (1990) who followed the word family approach to measure the vocabulary size
of educated native speakers of English. Much less size of 9,000 words was suggested by Milton
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(2009) among 18 year-olds entering university. Obviously, these suggestions make a much
more applicable task to L2 learners than the hundreds of thousands of words suggested by
earlier studies. The suggested vocabulary size in these studies is not the only factor in deciding
the quality of L2 learners’ lexicons since some learners may know a lot of words but still can’t
use them fluently and at the same time there are some learners who know few words but can
use them in the right way. Meara and Wolter (2004) note that learners may have similar
vocabulary sizes but still differ in the organisation degrees of their lexicon.

The above-mentioned three approaches to language learning focus only on linking the form of
a word to its meaning, whereas learning a word involves more than this. Nation’s list of what
is involved in knowing a word (Nation, 2001) demonstrates that knowing a word involves: first,
an understanding of the concepts, referents and associations related to the word, especially if
they differ from the words in the learner’s native language; second, knowledge of its

grammatical functions and its use restrictions.
Nation’s list is given in Table 2-1.

Table 2-1. What is involved in knowing a word (from (Nation, 2001))

R Whar does the word sound like?

Form spoken : -’
P P How is the word pronounced?
R What does the word look like?
written ) ; "
I How is the word written and spelled?
R What parts are recognisable in this word?
word parts = O
P What word parts are needed to express the meaning?

R What meaning does this word form signal?

Meaning form and meanin o & o
B & P What word form can be used to express this meaning?

: What is included in the concept?
concept and referents 5 sk g - R
I What items can the concept refer to?

- R What other words does this make us think of?
associations

P What other words could we use instead of this one?
- 3 Py R In what patterns does the word occur?
Use grammatical functions . ’
P In what patterns must we use this word?
R What words or types of words occur with this one?
collocations % - : ‘ ’ "
I What words or types of words must we use with this one?
constraints on use Where, when, and how often would we expect to meet this word?
(register, frequency ...) P Where, when, and how often can we use this word?

Note: In column 3, R = receptive knowledge, P = productive knowledge.

However, while Nation’s list of what is involved in knowing a word is quite complicated and

multi-dimensional, Daller et al. (2007) think of word knowledge in terms of three dimensions:
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e Lexical breadth: the number of words that learners know regardless of how well
they know them.
e Lexical depth: how well the learners know the words they know.

e Fluency: the speed and ease of using words in speech or writing.

Daller et al. (2007) classification of the three dimensions of word knowledge is more efficient
than any of the three approaches to language learning which only link the form of a word to its
meaning. So lexical breadth, lexical depth and fluency should be looked at independently when
measuring vocabulary knowledge. However, it should be taken into consideration that in order
for learners to use their words fluently, or at least reasonably, they should have a large
vocabulary to select from. Milton and Donzelli (2013) declare that “Depth is the end of the
breadth dimension since choices in the vocabulary to be used can only realistically be made
when the learner has a large vocabulary from which to choose”. This idea is also confirmed by
Vermeer (2001) considers the three dimensions to be only one since both the degree of depth
and the ability to use words fluently require large lexicons. Other studies also showed high
correlation between lexical breadth and lexical depth. An example is Gyllstad (2007) study
which showed correlation of 0.93 between breadth and depth.

To conclude, acquiring a second language lexicon requires L2 learners to acquire a large
number of words and be able to use them in a sophisticated way. This leads to the second aspect
of building vocabulary knowledge discussed in this study in addition to word meaning
knowledge, which is word family knowledge. This model of analysing vocabulary knowledge
and researching it focussing on the three elements of: word meaning, word families, and word
collocations is built on Schmitt and Schmitt (2011) analysis.

2.4.3.2 Word families

It has been shown in research that it is necessary for learners to know around 6000-7000 word
families in order to understand spoken language in various situations. In addition, 8000-9000
word families are required so that learners can read a variety of authentic reading texts, such as
magazines, newspapers, or novels (Nation, 2006). It is still possible for learners to understand
verbal or written language with a smaller number of words, but going through so much
unknown vocabulary may be an issue for them (Schmitt et al., 2011a). The numbers mentioned
above can sound scary, but they are not an exact representation of how much learners need to
know. Every word family involves many separate word forms; the root form, its inflections,

and its regular derivations. Nation (2006) suggests that the most frequent word families have
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an average of six items per family; and these figures can be reduced to around three items per
family at the 9000 frequency level. In line with Nation’s suggestion, whereas the amount of
vocabulary necessary for listening, which is around 6000 word families, implies knowing
28015 separate word forms, the amount of vocabulary necessary for reading, which is 8000
word families, implies knowing 34660 separate words (Schmitt, 2008). Nevertheless, knowing
a separate word form does not necessarily mean that the other word forms or family members
are known or can be guessed by the learner. According to a study by Schmitt and Zimmerman
(2002), generally speaking, English learners of advanced linguistic levels did not know all of
the noun, verb, adjective, and adverb members of the word families they studied. According to
a survey of some contexts of international teaching by Laufer (2000), it was observed that after
1800-2400 hours of teaching, several university students knew about 4000 word families, but
most learners she surveyed knew only 1000-2000 word families. These learners hardly had any
sufficient vocabulary sizes compared to the figures mentioned above since they either knew so
little or had no knowledge at all of the most recurrent English word families. Although learners
may know a few forms in a word family, they are not expected to know all of the forms of each
word they have learnt. Nonetheless, learners are expected to know the right form of a word in

its context (Schmitt and Zimmerman, 2002).

2.4.3.3 Collocations

“Knowing a word involves knowing what words it typically occurs with” (Nation, 2022).
Pawley and Syder (1983) suggest that storing a lot of word sequences memorised in the
learners’ brains is the reason behind speaking the first languages fluently and helping learners
choose word sequences which make them use vocabulary similarly to native speakers. By
knowing these ready-formed clusters, learners can avoid assembling words every time they are
using the language. There are patterns of collocations, and familiarity with these patterns may
reduce the learning load on the learners’ brains. Similarity between collocation patterns in first
and second languages can make the learning process easier (Nation, 2022). Collocation is one
of many connection forms which have to do with the proper reception and production of
vocabulary. Miller (1999) states that knowing a word mainly involves a cognitive depiction of
the group of contexts in which the word form can be employed to convey meaning. This
awareness of context may refer, according to Nation (2022), to situational context, topical
context, and local context. Collocation is mainly information of local context expressed by
words occurring next to other words. Comprehension of the topic which is being written or
spoken about is referred to as topical context. Situational information implies general
knowledge in addition to comprehension of the specific context of the communication.
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2.5 What is the Best Way to Learn Vocabulary? How Do L2 Learners
Succeed to Have Extensive Lexical Knowledge?

2.5.1 Terminology

Before discussing the ways second language learners develop their lexical knowledge, some
terminological issues will be highlighted. First, the words “vocabulary” and “lexicon” are used
interchangeably in this research. Second, the term “extensive vocabulary knowledge” is used
interchangeably with “large vocabulary knowledge”; and it should be distinguished from the

term “extensive reading” which will be defined later in this research.

2.5.2 Overview

In their review, Milton and Donzelli (2013) state that even the foreign language learners who
are receiving their education under good learning circumstances do not seem to be adding more
than five words to their lexicon per classroom hour, thus classroom hours are limited compared
to the large size of the lexicon of foreign language learners, which has led some researchers,
such as Harris and Snow (2004) to claim that learners retain only few words of those taught or
learned by direct instruction, and to suggest that learners “extend their vocabulary through sub-
conscious acquisition” (Harris and Snow, 2004). Milton and Donzelli (2013) state that there is
a debate “as to whether vocabulary is best learned incidentally or is best explicitly taught”. Why
do Milton and Donzelli contrast “incidental” and “explicit” vocabulary learning? And would it
be more consistent to contrast: on one hand “incidental” vs. “intentional” vocabulary learning,
and on the other hand “implicit acquisition” vs. “explicit acquisition”? It could be argued that
a learner’s encounter with a new word is incidental, but the following engagement can be
conscious. Similarly, a learner could consciously engage with a new word which has been
incidentally encountered without having an explicit learning intention (Ellis, 1994a). Incidental
learning can be what he calls non-explicit, but it is not necessarily implicit. Is the incidental-
intentional dichotomy therefore false and is the implicit-explicit analysis of vocabulary learning
theoretically and practically stronger?

An important issue is defining the two separated, but related, concepts: incidental learning in
language pedagogy, and implicit learning in psychology. They are superficially similar since
they both occur unconsciously (Reider, 2003), yet they are separate. Incidental learning is
defined as picking up new words from context with no intention of doing so (Barcroft, 2009);

and with respect to vocabulary, it is “the learning of vocabulary as the by-product of any activity
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not explicitly geared to vocabulary learning”; however, it does not account for the actual
process of acquisition of knowledge. The more careful concept of implicit acquisition, which
is defined by Ellis (1994b) as the “acquisition of knowledge about the underlying structure of
a complex stimulus environment by a process which takes place naturally, simply and without

conscious operation”, can account for the learning process more accurately.

The same argument can apply to intentional learning in language pedagogy, and explicit
learning in psychology. They are superficially similar since they both occur consciously, yet
they are separate. Pedagogically speaking, intentional learning, as its name tells, is intentional.
Hulstijn (2001) defines intentional vocabulary learning as “any activity geared at committing
lexical information to memory”; however, it does not account for the psychological concept of
acquiring information purposefully, whereas the concept of explicit acquisition, which is “a
more conscious operation where the individual makes and tests hypotheses in a search for
structure” (Ellis, 1994b), accounts for the actual process of acquiring information consciously.

2.5.3 Implicit vs. explicit L2 vocabulary learning

The previous paragraph includes definition of implicit and explicit learning in general. This
paragraph reflects the above-mentioned definitions on L2 vocabulary learning in specific. Ellis
(1994c) distinguishes two possibilities in relation to the processing of new vocabulary, the
implicit vocabulary learning hypothesis and the explicit vocabulary learning hypothesis. The
former is related to behaviourist approaches, and argues that new vocabulary is acquired
without the language learners being aware of it, especially when the learners are reading or
interacting orally. The main feature of this hypothesis is the lack of intentionality and the

unconsciousness.

An implicit vocabulary learning hypothesis would hold that the meaning of a new
word is acquired totally unconsciously as a result of abstraction from repeated
exposures in a range of activated contexts. (Ellis, 1994c).

His second hypothesis predicts that language learners follow a number of conscious and
planned strategies in which they pay explicit attention to new words.

An explicit vocabulary learning hypothesis would hold that there is some benefit

to vocabulary acquisition from the learner noticing novel vocabulary, selective
attending to it, and using a variety of strategies to try to infer its meaning from
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the context. Furthermore there may also be advantage from applying
metacognitive strategies to remember new vocabulary, to consolidate a new
understanding by repetition [...]. (Ellis, 1994c).

The two above-mentioned hypotheses demonstrate opposing views of vocabulary
learning. Building his arguments on a large body of experimental psycholinguistic
research in the fields of vocabulary and intelligence, implicit memory and global amnesia,
Ellis claims that incidental vocabulary acquisition involves both implicit and explicit
learning processes: whereas implicit processes are involved in the acquisition of words’
forms, collocations and grammatical class information, explicit learning processes are
thought to be involved in acquiring words’ semantic properties and mapping word form
to meaning. Moreover, while Ellis argues for a complete separation of implicit (i.e.
formal) aspects from explicit (i.e. semantic) aspects of vocabulary acquisition, more
recent research would argue that for second language learners at least, a combination of
both implicit and explicit L2 vocabulary learning is necessary and should be considered
complementary (Schmitt, 2000). Singleton (1999) for example criticises Ellis’ idea of
separated processes, arguing that even if learning forms and meanings of unknown words
begin by different mechanisms, this does not inevitably mean that they are manipulated
separately at all stages. Alternatively, Singleton would argue that there is a possible
interaction between implicit and explicit systems. Borner (1997) in turn emphasizes the
necessity of an alteration and differentiation of Ellis’ model in a way that combines
different degrees of explicitness and allows for both explicit and implicit learning of form
features.

2.5.4 Inductive vs. deductive L2 vocabulary learning

Whether an inductive or deductive approach is used in teaching or learning a word is very
much dependent on the degree of difficulty of defining the word (Nation, 1990). Nation
(1990) argues that it is best to teach words which are difficult to define inductively by
providing many examples of sentences including the words. This gives the students the
opportunity to repeat the words and allows them to work harder towards learning the
words. As for the words which are easy to define, they can be quickly explained
deductively before doing some practice with them and allowing the students to repeat
them making their own examples.
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2.5.5 Incidental vs. intentional L2 vocabulary learning

Huckin and Coady (1999) state that most L2 vocabulary scholars seem to agree that apart from
the first few thousand most common words, L2 vocabulary is mainly acquired through extensive
reading when the learner guesses the meaning of most of the new words (for example (Carter
and McCarthy, 1988, Coady and Huckin, 1997, Huckin et al., 1993, Lewis, 1993, McCarthy,
1990, Nation and Carter, 1989, Schmitt and McCarthy, 1997, Gairns and Redman, 1986, Nation,
1990)). Since this learning of new words is a secondary type of learning, it is said that it is
happening incidentally. Huckin and Coady (1999) consider that incidental L2 vocabulary
acquisition through reading has the following advantages over intentional L2 vocabulary
learning:

a. Words are contextualized: Contrary to the traditional paired-associate exercises
where the learner is required to learn to associate one syllable or word with
another building on the stimulus and response similarity, incidental L2
vocabulary through reading exposes the learner to the word itself in addition to
its meaning in a context. Similarly, Ooi and Lee Kim-Seoh (1996) observe that
“vocabulary learned through reading would give the learner more opportunities
to process language use at a deeper level and to develop semantic networks and
other kinds of associative links that will ultimately enhance learning” (Ooi and
Lee Kim-Seoh, 1996). So if the learner comprehends the words and relates them
to his or her goals or ideas, it will be easier to retain those words (Rivers, 1983),
thus learners’ engagement in the words they are learning is very important. Gairns
and Redman (1986) argue that it is better for learners to be stimulated to
contribute items they are willing to learn. According to McKeown et al. (1985)
and Channell (1981), the learning process would be easier if learners manage to
build semantic networks around the words they want to learn. Moreover, it is very
important according to Stahl (1983) for the effective learning to occur that the
learners relate the new information to the information they already know, and for
this to happen, a deep-level processing is required.

b. It is more efficient in terms of pedagogy: it encourages reading while new
vocabulary is learnt and previous words are fixed due to their being
contextualized.

c. It is more independent and learner-based because the reading materials being
used are mainly selected by the learners themselves; thus, it encourages
autonomy in language learning. Qian (2004) shows that the strategy of guessing
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new vocabulary from context is one of the most common strategies when L2
learners are exposed to unknown words. According to Qian (2004), guessing,
from context, is even more frequent than dictionary use; thus, learning
vocabulary through guessing new words in context encourages learning at the
students’ pace. However, Huckin and Coady’s view about learners’ choice of the
reading materials is not necessarily true all the time. Incidental vocabulary
learning can occur even if the learner does not choose the material he or she has
chosen themselves.

However, there are still some problems concerning the operational definition of L2 incidental
vocabulary acquisition. One of those problems is the suggestion that incidental vocabulary
acquisition occurs unconsciously (Reider, 2003). According to Gass (1999), considering
incidental vocabulary acquisition to happen unconsciously as the ‘“side-effect” of another
activity underestimates the active role of the learner in this process. Huckin and Coady (1999)
talk about secondary learning and define the incidental vocabulary learning as the “by-product,
not the target, of the main cognitive activity, reading” (p. 182). In other words, second
vocabulary learning is subordinate to the major pedagogical activity. According to Huckin and
Coady (1999)’s definition, the aimed focus of learning is somewhere else. However, this
definition, according to Gass (1999), is inclined to ignore the active role of the learner and
although it may be helpful for studying incidental vocabulary acquisition, it implicitly proposes
the idea that “outside a classroom context, there is only incidental learning, and this is clearly
not what one eventually wants to say” (p. 321). Ellis (1994a) describes the process of incidental
vocabulary acquisition as non-explicit since it does not involve an explicit learning intention,

but at the same time it cannot be considered as implicit since it is not completely non-conscious.

2.6 Academic Vocabulary

The needs of English as a second language or foreign language learners preparing to study in
higher education, in addition to English for Academic Purposes (EAP) learners, have been the
main focus of research investigating academic vocabulary (Coxhead, 2020). In Beck et al.
(2013)’s three-tiered model of vocabulary, academic vocabulary are defined as the common
words which are used among mature speakers and which are less frequent in conversations but
more frequent in texts. Some examples of academic vocabulary are: concerned, forest, trunk,
dependant, and survive. Academic vocabulary in Beck et al. (2013)’s model sit between Tier 1

words, also called conversational words, and Tier 3 words, also called subject-specific words.
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2.6.1 The importance of academic vocabulary to EAP learners

EAP learners need academic vocabulary for many reasons. First, academic words are the main
element of written academic texts. 10% (Coxhead, 2000) to 14% (Gardner and Davies, 2014)
of words in academic texts are composed of academic vocabulary. It is suggested by these
figures that in each line of a written academic text, one word in ten or one word in seven may
be academic. In order for EAP learners to study in an academic institution teaching in English,
a large amount of reading is required. EAP learners need a considerable number of vocabulary
to understand the academic texts they read. To reach 98% coverage of academic written texts,
learners need 8000 to 9000 word families in addition to proper nouns (Nation, 2006). Hu and
Nation (2000); Schmitt et al. (2011b) argue that this level of lexical coverage is enough for
comprehending written texts. Moreover, understanding academic spoken texts need a vast
knowledge of vocabulary. For example, 4000 word families in addition to proper nouns and
marginal words are required in order for learners to reach 95% understanding of lectures,
whereas reaching 98% understanding requires up to 8000 word families in addition to proper
nouns and marginal words (Dang and Webb, 2014). In order to comprehend spoken discourse,
95% lexical coverage is believed to be enough by van Zeeland and Schmitt (2013), but the
number of listeners who can properly understand spoken language may become larger with
coverage exceeding 95%. Academic word lists are believed to be of great importance to EAP
learners’ reading and listening because they can establish the basis to learning the same
vocabulary EAP learners may come across during listening to or reading their academic
materials. For example, learning the 1741 words of the Academic Spoken Word List (Dang et
al., 2017) can help learners to understand 92% to 93% of the vocabulary in academic speech,
and this number exceeds the coverage they can reach by learning the most frequent 2000 words
of general vocabulary which is 91%.

It is suggested by vocabulary testing research that a lot of learners of English as a second
language have low levels of vocabulary knowledge and slow rates of vocabulary growth over
a wide range of contexts, such as Denmark (Henriksen and Danelund, 2015) and Taiwan (Webb
and Chang, 2012). For this reason, EAP learners studying at institutions which used the English
language for teaching need to enhance their vocabulary knowledge in general, but they need to
specifically build their academic vocabulary knowledge because academic words occur in
academic texts more than they occur in more general texts. Academic lexis, for example, is not
found in general English texts such as fiction (Coxhead, 2000, Gardner and Davies, 2014) or
newspaper (Gardner and Davies, 2014) at the same frequency as its occurrence in academic

texts. Certain learners may find that comprehending academic texts is more challenging than
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comprehending general language. According to Maxwell (2013), no one can master academic
English or reach native-like level at it.

In their study of accountancy lectures for first year at a university in New Zealand, Basturkmen
and Shackleford (2015) found that vocabulary is an essential part of university discourse, and
that speaking about vocabulary was the most frequent language-related episode which occurred
among learners who took part in the research. Concentrating on vocabulary can be spotted in a
lot of areas of teaching and learning in English for Academic Purposes, which shows that the
awareness of academic vocabulary in pedagogy and research is increasing. For example, in a
lot of places over the world, English for Academic Purposes (EAP) programs have been adding
academic word lists into their plans. Academic word lists have also been integrated into
learners’ dictionaries, online, in learning materials, or in vocabulary tests (Nation, 2016)
because they are believed to be a very useful practical tool which can guide learners while
deciding which words to focus on in EAP classes or even for independent learning (Nation,
2016).

2.6.2 Academic vocabulary in EAP learning programs

There is a growing interest in researching academic vocabulary in EAP learning programs
because knowing more about the needs of EAP learning programs and how to support EAP
learners and their teachers is important, but it is even more important to put the theoretical
knowledge into practice and to evaluate the effectiveness of approaches to pedagogy. Storch
and Tapper (2009) give details of increased and relevant use of academic words lists in EAP
writing programs over time in an Australian context. In addition, Crossman and Pinchbeck
(2012) focus in their study on Generation 1.5 learners in Canada who are people between the
ages of 15 and 24 who are going through the milestones which can shape their life in Canada,
such as moving from secondary to possibly post-secondary education or to workforce,
developing or creating long-term partnerships, establishing an independent household, or even
having children of their own. Generation 1.5 people often postpone or compromise these
milestones because of their arrival into a new country. Crossman and Pinchbeck (2012) report
that seven Generation 1.5 learners in a university preparation course in Canada have used
academic vocabulary in an increased sophistication. Moreover, Luxton et al. (2017) describe
gains in academic vocabulary knowledge over a six-month period among 2642 students in 35
secondary schools in Aotearoa/New Zealand. They focused in their study on responses on the
academic section of Schmitt et al. (2001) Vocabulary Levels Test. Luxton et al. (2017) divided
their subjects into monolingual speakers of English and bilingual and/or multilingual speakers
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of English. Participants studied variety of subjects in secondary school, including English
literature, English as a second language, physical education, religious education, technology,
and science. Teachers were given supporting advice on focussing development of academic
vocabulary in classes and were motivated to try to concentrate on teaching this lexis. There
were statistically significant gains in test results among Pasifka students, Maori-medium
students (kura Kaupapa) students, students who spoke other languages than English at home,
speakers of English as a second language who had lived in New Zealand between three and five
years, and students who attended English language support classes.

It is very interesting to research more the methods in which learners develop their knowledge,
understanding, and use of academic multiword units. Jones and Haywood (2004) tried to
include 80 lexical bundles chosen from Biber et al. (1999) in EAP coursework, and to measure
the use of these multiword units in the learners’ writing. The results of this study suggested that
the learners’ awareness of the lexical bundles was raised by the classroom activities; however,
there was not enough evidence that this awareness was used in the actual practice of writing.
Similarly, Li and Schmitt (2009)’s study of the way an MA student whose first language was
Chinese used multiword units (lexical phrases) in writing over an academic year in a British
University.

2.7 Vocabulary and Reading

According to Nation (2001),

“Research on L1 reading shows that vocabulary knowledge and reading
comprehension are very closely related to each other ... This relationship is not
one directional. Vocabulary knowledge can help reading, and reading can

contribute to vocabulary growth.”

This leads to the question whether vocabulary is better being learnt intentionally during
classroom hours or incidentally from extensive reading? Classroom vocabulary research
has been especially prolific in two areas, namely: the area of vocabulary teaching and
learning through extensive reading; and the approach based on the teaching and learning
of carefully selected vocabulary matching some criteria of relevance, frequency and
usefulness in performing certain tasks (Chacon-Beltran et al., 2010).

As mentioned earlier, Harris and Snow (2004) assume that vocabulary uptake in classroom is
small compared to the large size of the lexicon of foreign language learners. However, some
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other research shows different results from those of Harris and Snow (2004). Two issues can be
dealt with in this situation. First, the incidental uptake of vocabulary, especially through
extensive reading programmes; second the small amount of classroom vocabulary uptake.

2.7.1 The effectiveness of incidental vocabulary learning from reading

According to Sternberg (1987) and West and Stanovich (1991), it is well known in first language
acquisition research that reading is one of the very important ways of learning new vocabulary,
and that the more the learners read, the more vocabulary they acquire. Horst et al. (1998) assume
that reading is essential for second language learning exactly as it is essential for first language
development; however, Horst et al. (1998) state that the early studies have not done much to
clarify how acquisition happens, and that they may have had some methodological flaws. For
example, they may have had very little or too much amount of reading or even not too much
management of text difficulty. In addition, they may have had weak measurement instruments,
no delayed post-tests or inadequate number of target items. An example of these studies is the
experiment run by Saragi et al. (1978) which claimed to prove that second language vocabulary
learning occurs incidentally during reading. The participants in the study were native speakers
of English who read A Clockwork Orange by Anthony Burgess. The experiment aimed at testing
the participants’ comprehension of many of the fictional register of 241 Russian-based slang
words which are used in the novel by the teenage gang members. Burgess utilised this register
to depict his characters as speaking a form of Russian-influenced English called Nadsat. The
name comes from the Russian suffix which means -teen as in thirteen. Subjects were not told
to try to learn or remember the Nadsat words, but they had a surprise multiple-choice test. The
aim of using Nadsat for testing the subjects was to investigate whether a controlled book-length
reading treatment could result in more incidental word learning and a higher pick-up rate than
the rate of the other studies with shorter and less extensive tasks. The findings showed that the
participants could correctly recognise the meaning of most of the words, especially the ones
which occurred frequently; however, Horst et al. (1998) argue that the circumstances of this
experiment do not resemble the realistic circumstances in which second language learning
occurs. In this study, whereas native speakers of English used contexts they are familiar with to
infer, for example, that droog meant friend, readers in a foreign language who know very few
words in the context will possibly find making such connections much more difficult. The
results of early research on vocabulary acquisition from incidental exposure in reading showed
a low pick up rate where participants correctly identified about only one out of every twelve
words tested, which was not encouraging at all (Horst et al., 1998).
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Although the mean number of vocabulary items acquired by the participants was 68.4, which
formed around three quarters of the 90 words tested, replications of this research have resulted
in totally different findings. For example, in a study by Pitts et al. (1989), learners read A
Clockwork Orange for an hour and were tested on 30 items. The mean score of the Nadsat words
correctly identified was two. Similarly, Day et al. (1991) and Hulstijn (1992) in their research
which uses the Clockwork Orange methodology, report learners identifying one, two or three
words. A higher score of around seven words was reported by Dupuy and Krashen (1993);
however, reading was not the only variable since their research involved watching a video. In
their experiment, Dupuy and Krashen (1993) had two control groups: one control group was a
group of learners enrolled in a third semester French class, and another control group was a
group of learners enrolled in a more advanced class. They also had an experimental group of
third semester college students of French in one intact class. The experimental group saw the
first five scenes of Trois Hommes et un Couffin and read the next five scenes in class. After that,
they had a surprise vocabulary test which included highly colloguial words from the text.
Experimental group performed significantly better than both control groups. The results of
Dupuy and Krashen (1993)’s study confirm that incidental vocabulary acquisition is possible in
a foreign language situation.

Overall, the findings of these studies of L2 reading show that, on average, in every twelve words
tested, one word was identified correctly. Horst et al. (1998) believe that these findings are not
startling because of the limitations in the experiments where the chances of reading and
acquiring new vocabulary are very limited because the reading treatments were an hour long or
even less than that, so whereas the research by Saragi et al. (1978) involved reading a 60000-
word novel over a few days, only 6700 words were required to be read by participants in Pitts
et al. (1989)’s study, and the participants in Hulstijn (1992)’s study were asked to read an even
shorter text of 907 words. Because there was no way to double check whether the participants
indeed read the whole assigned texts, the actual amount of words read might be even less than
stated in the research methodology of these studies. It was reported by Pitts et al. (1989) that
more than 50% of their participants did not finish the reading task. There is no evidence that the
other studies have not faced the same issues of limitations in the chances of acquiring new words
from reading texts, lack of enough words in the tests, and lack of experimental control; hence,
the topic of incidental vocabulary learning through reading needed more support (Horst et al.,
1998).

Schmitt (2010) takes all these research weaknesses into consideration and adds that the results
of more recent studies which have dealt with some or all of the above-mentioned issues have

shown more gains from reading than the ones showed by the results of earlier research. Horst et
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al. (1998) ran an experiment to investigate the effectiveness of extensive reading for learning
new words. The study tested the effects of three factors: the frequency of the words in texts, the
frequency of the words in the English language, and the average of the number of words the
participants already know. The researchers aimed at helping teachers comprehend how the
success at vocabulary learning may be influenced by word repetition in a text in addition to
learner ability, so they tried to look at the average number of vocabulary the participants could
acquire from reading a simplified novel. Participants were 34 low intermediate level university
students in Oman who were on a 14-week course before taking the Cambridge Preliminary
English Test (PET). Participants were given a simplified version of The Mayor of Casterbridge
without using dictionaries, and text access was only allowed during the six hours sessions they
needed to complete the reading. After analysing the text to find the words suitable for testing,
two tests were created: a 45 multiple choice test and a 13-item word association test where
participants were given sets of three words and asked to tell the “odd word out”. Tests were run
one week before the reading sessions, and then straightaway after the reading sessions. They
compared the test scores in order to explore whether knowledge of new vocabulary was
improved taking into consideration the amount of target words known by the participants at the
time of starting the experiment. They also ran The Vocabulary Levels Test (Nation, 1990) before
the reading in order to consider the participants’ average vocabulary knowledge before reading
and to decide how the participants’ ability to learn new words through extensive reading was
affected by this baseline knowledge. The results showed that learners acquired an average of
five words out of the available 23 words. The pick-up rate was about one word in five, which is
a larger pick-up rate than the one in the studies before this one. 16% more correct post-reading
associations than pre-reading were produced by learners, proving that new vocabulary
knowledge can be acquired by comprehension-focused reading.

A measurement study by Horst (2005) showed the advantages of extensive reading with the
vocabulary acquisition of 21 adult ESL learners in Montreal and concluded that the learners
acquired well over fifty percent of the unfamiliar words which were presented to them during
their extensive reading of graded readers.

Pigada and Schmitt (2006) did a one-month extensive reading case-study to investigate the
acquisition of spelling, meaning and grammatical characteristics. The result of their study
showed that more vocabulary acquisition can occur through extensive reading than the previous
studies have shown. In other words, 65% of the target words were enhanced in one of the above-
mentioned word knowledge types, for a pickup rate of around 1 of every 1.5 tested words. While
spelling was strongly enhanced, even from a little number of exposures, meaning and

grammatical knowledge were enhanced to a less extent. Brown et al. (2008) discovered
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promising amounts of substantial incidental vocabulary learning in including recognition of
word forms as well as word meaning in a multiple choice test. However, they found that their
participants were less able to produce the meaning of the words in a translation task. Waring
and Takaki (2003) found that their Japanese participants could gain and retain the words more
for recognition than for recall knowledge. In other words, the learners recognized the meaning
of 10.6 out of 25 words on the immediate multiple-choice test. However, they could only
translate 4.6 out of 25 target words. Whereas the recognition of meaning score dropped to 6.1
after three months, the translation score dropped much more dramatically to 0.9. This suggests
that incidental vocabulary learning from reading can lead to a partial level of word mastery more
than a full mastery level, and that the recall learning tends to result in forgetting more than the
recognition learning does.

2.7.1.1 Incidental vocabulary acquisition among EAP Chinese L1 speakers

Several researchers have tried to study incidental vocabulary acquisition among Chinese
learners. A lot of these studies have focused on incidental vocabulary acquisition during reading
for comprehension (Li and Tian, 2005, Gai and Wen, 2013). Some researchers have tried full
analysis of the factors which may affect incidental vocabulary acquisition among learners of
English (Wang, 2020). Teng (2019) also studied the impact of different contexts, word
occurrence frequencies and the combination of these variables on learning and retention of new
vocabulary. The word occurrence rates in this study were 1, 5 and 10 times. Participants were
180 Chinese university students. Each 30 participants read in one of 6 different conditions. In
each condition, learners were exposed to the same 15 target words. The results of the study
showed that the more informative contexts had statistically significant effects on the productive
and receptive knowledge of meaning, whereas an increase in word occurrences resulted in
statistically significant effects on productive and receptive knowledge of word form. Regarding
word meaning acquisition, only more informative contexts led to the cumulative effect of
repeated encounters with new words. Teng (2019) concluded that in an informative context, it
is realistic to introduce learners to 10 encounters of new vocabulary in order to trigger the
incidental vocabulary acquisition. Because most of these studies focused on the explicit
processes and external factors affecting the incidental vocabulary acquisition among Chinese
L1 speakers, some researchers tried to investigate more the implications of the learners’ internal

factors.

The Involvement Load Hypothesis was proposed by Laufer and Hulstijn (2001) to explain how
incidental vocabulary acquisition may be affected by different learning tasks. According to the
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Involvement Load Hypothesis, the higher the learners’ involvement load in the task, the better
the effect of the task in enhancing vocabulary acquisition, and the better the vocabulary
retention. According to the Involvement Load Hypothesis, the involvement load includes need,
search, and evaluation. Need is triggered by the learners’ motivation, and is divided into zero-
need, the external need, and the internal need. If there is no need, the involvement load index
is 0, and no vocabulary acquisition occurs. External needs, such as what is required by the
teachers or what is asked for in the learning tasks, is not believed to carry high motivation and
is represented by index 1. Index 2 represents higher involvement resulting from the internal
need. Search is the cognitive involvement in the process of working out the meaning of a newly-
introduced word. An example of search is looking up a word in the dictionary. Index is O if
there is no search, and is 1 if search is involved. Evaluation is the process of working out
whether a new word fits better in the context by comparing it with other words. The index is 0
when there is no evaluation. The index is 1 if the evaluation is intermediate and if it only
involves finding out the particular meaning of a word in the context. The index is 2 if the
evaluation is advanced and if it involves using target words in making sentences or writing
passages. As a result, the involvement load produced by learning tasks may be referred to using
particular indexes. The total of the three component indexes refers to the value of the
involvement load of the task. This value of involvement load ranges between 0 and 5 during
word processing in specific tasks.

Some empirical research on the effect of involvement load was carried out among Chinese L1
speakers. For example, Hou (2004) investigated the effects of involvement load on senior high
school students’ vocabulary retention. Wu et al. (2007) also studied the relationship between
task-induced involvement load and incidental vocabulary acquisition by using reading
comprehension and blank-filling activities. In addition, Li and Zheng (2008) used reading in
English to research the incidental acquisition of English idioms by non-English major college
students, and they claimed that their study has partially verified the Involvement Load
Hypothesis. Chang and Li (2009) also researched the effect of various types of English reading
tasks on incidental vocabulary acquisition among middle school students. Few of the above-
mentioned studies fully confirm the Involvement Load Hypothesis; however, the statistical
methods were found by other researchers to have some defects. This is why some more recent
studies have tried to use the effect of multiple factors, like English proficiency and involvement
load, on incidental vocabulary acquisition. For example, Fan (2021) observed the effects of
EFL learners’ English proficiency and involvement load which were induced by tasks on

incidental vocabulary acquisition among 163 students of non-English specialities in a Chinese
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university. Participants were divided into two groups according to their English language
proficiency levels. The proficiency levels of the participants were decided according to their
scores of College English Test Band 4 (CET-4). 10 target vocabulary items were involved in
three tasks: reading for comprehension, blank-filling, and writing. Without being told about it,
participants were asked to take an immediate vocabulary test of the target words fifteen minutes
after finishing the task. A delayed post-test testing the same vocabulary items was taken two
weeks later by the participants. The results of the study showed that whereas learners’ English
proficiency and involvement load mainly affected the immediate memory, the interactive effect
of both factors on incidental vocabulary acquisition was not statistically significant in the
immediate post-test. The results of the delayed post-test showed that whereas there was no
statistically significant effect of learners’ English proficiency on delayed memory, the effect of
involvement load was statistically significant. Similarly to the results of the immediate test, the
results of retention test showed that the interactive effect of the two factors were not statistically
significant. In their study, Dang et al. (2022) ran a quasi-experimental study to investigate the
incidental acquisition of collocations among EAP students. Their participants were 165 learners
of English for academic purposes at a university in China. The participants were randomly
divided into five experimental groups and a control group. The control group did not receive
any treatment. Each experimental group was exposed to 19 target collocations in the same
academic lecture. The input modes were: reading, listening, reading while listening, viewing,
and viewing with captions. The results of the study showed that reading, viewing, and viewing
with captions resulted in learning at the form recognition level; however, there were not
statistically significant differences in the learning gains across these modes. Learning was
affected by nonverbal elaboration, type of vocabulary, and type of verbal elaboration; however,
it was not affected by frequency of occurrence, strength of association, comprehension, or

previous knowledge of general vocabulary.

2.7.1.2 Incidental vocabulary acquisition among EAP Arabic L1 speakers

Incidental vocabulary acquisition among Arabic L1 speakers learning English for academic
purposes was discussed and researched in several studies. Many of those studies have
repeatedly reported that the vocabulary size of EFL learners in Saudi Arabia, for example, is
small (AlSaif, 2011, Al-Akloby, 2001, Al-Hazemi, 1993, Masrai, 2015). According to these
studies, students leave high school with about 1000 words, and these words are mostly very
frequent ones. According to Alsaif and Milton (2012), the school English textbooks only expose
the learners to half of the most frequent 5000 words; thus, learners in the school of some Arabic
countries such as Saudi Arabia should be exposed to a larger volume of vocabulary through
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extensive reading in order to help these learners achieve higher in their academic studies.
Alahirsh (2014) conducted a study to investigate incidental lexical growth and retention by 80
Libyan university EFL majors who were involved in a two-month extensive reading
programme. The participants were divided into the control and the experimental groups. Forty
different novels from the university library were available for the participants to read but the
learners were not allowed to take the novels home. Participants were not told about the post-
test, and were not allowed to use dictionaries in order to avoid the process of intentional learning
of the words. Following a 9-week treatment, only 18 participants in each group could finish the
experiment due to the Libyan crisis. The results of the study showed statistically significant
vocabulary growth by the experimental group compared to the control group. Whereas the mean
scores of the control group were 0.47 (SD = 0.14) in the pre-test and 0.49 (SD = 0.11) in the
post-test, the mean scores for the experimental group were 0.52 (SD = 0.14) in the pre-test and
1.52 (SD = 0.30) in the post-test. These results show that the extensive reading has led to
significant building of the incidental vocabulary knowledge. Data from interviewing 14
participants in the experimental group of the study indicated that around 93% of them (13 out
of 14) perceived extensive reading positively. Aiming to investigate the vocabulary acquisition
gains from informal extensive reading activities among Arabic L1 learners of English, Alsaif
and Masrai (2019) ran a study with a single participant who was instructed to read extensively
for eight weeks outside the classroom as an informal activity. The participant’s written receptive
vocabulary knowledge was measured before and after the treatment. The results of the study
showed that the participant’s vocabulary acquisition was significantly affected by extensive
reading. It was indicated by the results of this study that a vocabulary uptake of about eight
words from extensive reading intervention has occurred compared to about two words every
hour of contact during language classroom input where reading texts are short and not
assembled in one place.

2.7.2 Extensive reading

According to Day and Bamford (1998), there are a lot of benefits which can be gained by using
extensive reading programmes. These benefits include gains in reading and writing proficiency
levels, oral skills, vocabulary knowledge, and motivation. In order to understand a text, readers
need to know 98-99% of the words in it. This is why authentic texts, which are not aimed at
readers at certain level, may not be easy for readers who are not advanced. Since the vocabulary
load in authentic texts is not easy for developing learners, graded readers where the vocabulary
is accommodated to suit the learner’s level are recommended for them (Nation and Wang,

1999). A large body of research has shown that a considerable amount of vocabulary learning
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can be derived from graded readers although they have been considered boring and poorly
written (Schmitt, 2010). Horst (2005) found that her learners acquired more than 50% of the
unfamiliar words they came upon in the graded readers they read as part of a measurement study
which aimed at showing the advantages of extensive reading with the vocabulary acquisition
amongst 21 adult ESL learners in Montreal.

Similarly, in their research, Al-Homoud and Schmitt (2009) compared an extensive reading
class with another class which used the more traditional methods of reading intensively and
giving out vocabulary exercises. The classes were part of a Saudi college pre-sessional language
course. The setting of the classroom implied many issues for the extensive reading approach,
especially with the students of relatively lower linguistic abilities who did not consider reading
for pleasure to be ideal, especially that the course was over a short period of time. The
circumstances in which the extensive reading class was carried out could be considered as
challenging. Despite all that, gain scores, whether in reading comprehension ability, reading
speed, or vocabulary acquisition, resulted in the extensive reading approach being as efficient
as the intensive approach was despite the fact that the measurement tools which measured the
three variables should have supported the intensive approach over the extensive one. All in all,
the study found that over the course of ten weeks of the learners getting exposed to extensive
reading and graded readers, the vocabulary of Saudi learners was increased at the 2000, 3000,
and 5000 frequency levels, and their reading speed and attitude towards reading were improved.
Expectedly, the amount of reading in an experiment is an essential factor which may lead to the
change of the whole study results. Out of ten variables entered into a regression analysis, the
only significant predictor of gain scores in overall language proficiency was the quantity of

extensive reading done during a two-month course (Renandya et al., 1999).

2.7.3 L2 vocabulary acquisition during classroom hours

As mentioned earlier, Harris and Snow (2004) claim that vocabulary uptake in classrooms is
small. However, there are carefully controlled studies which have focussed on classroom
language and on the words acquired from learners’ exposure to classroom language, and which
have found that classroom hours might be the main source of vocabulary learning for most
learners, particularly at the outset of learning, and that the uptake could be large. One example
is Vassiliu (2001). The learners in Vassiliu’s study were beginners at a frontisteria in
Greece. Frontisteria are schools in Greece that operate within a rather loose legislative
framework. The learners were exposed to about one thousand words in their first year of study,
and another thousand words when they were tested at the end of the year. The learners could

recognise about half of the words (on average). Although the rate of uptake can be considered
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relatively small-about five words per class session, good learners learned most of the words they

were exposed to during the study.

2.7.4 Other possibilities

As explained in the previous two paragraphs, there is a debate about whether it is enough to
learn L2 vocabulary during the limited classroom hours or not; second whether incidental
vocabulary acquisition through extensive reading is effective or not. A question may arise here
about other ways of acquiring L2 vocabulary. Milton and Donzelli (2013) suggest that the
answer to this question may lie in the informal language learning activities which “well-
motivated” learners engage in. Examples of these activities are: listening to songs, watching
movies or TV programmes, or even playing computer games in the foreign language they are
learning. Some case studies have been run earlier at Swansea University to investigate and track
the lexical gains from the above-mentioned activities. Milton (2008) conducted a study to
investigate vocabulary uptake from listening to songs over the course of eight weeks. The
learner involved was pre-tested on the lexis of the songs before listening to a CD of Greek
ballads from films while reading the lyrics with a translation, and singing alone. The learner
was tested every week on the vocabulary of the songs using Wesche and Paribakht (1996)’s
Vocabulary Knowledge Scale. Surprisingly, the results showed that large volumes of
lemmatised words, or different inflected forms of the same word which are grouped together,
were learned, over 30 words per hour from the activity. In addition, the learner could also
translate over 90% of the words and provide the lexical and grammatical contexts the words
occurred in; however, it can be argued in this case that the pre-test in Milton (2008)’s study
could have introduced the words to the learner who could then look the words up.

Another study reported by Milton (2008) was about a learner who watched a film with sub-
titles. The study showed that the man learned sixteen words per hour. The previous examples
show that a very large lexicon can be acquired by motivated learners while doing informal

activities whose aims may not be necessarily teaching or learning.

2.8 Online Reading

For the past twenty years, the literature has paid particular attention to reading online texts and
methods which enhance text (Akyel and Ergetin, 2009, Huang et al., 2009, Anderson, 2003).
Different formats for reading texts and different methods to deal with information which may
be hard for readers who are taught to infer meaning from traditional paper-based reading texts
are provided by electronic documents (Coiro, 2003, Protopsaltis, 2008).
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2.8.1 Why is online reading considered beneficial?

Online reading activities in second language acquisition (SLA) have been found to be
advantageous primarily because they provide broad exposure to authentic language materials
which are accessible through the Internet, the access to grammatical and vocabulary
clarifications, connection of multimedia representation and simple reading text, access to self-
paced reading (Levy and Stockwell, 2006), and online dictionaries (Chun, 2001).

In her empirical study, Chun (2001) tried to find out the ways in which L2 learners access
information during reading L2 texts in an online learning environment. Two web-based reading
texts in the netLearn program that the researcher developed were read and then summarized by
twenty-three second-year German students. During the experiment, the participants’ use of
multimedia assistance resources, which involved a program-internal glossary, an online
bilingual dictionary, and an audio narration of the text, was tracked. The summaries that the
participants wrote after they read the texts were scored according to the number of propositions
recalled. The tracker took notes of the number of vocabulary the learners looked up and the
duration of time the learners spent reading the texts and then writing the summaries. A number
of learners thought aloud protocols during the online reading, and some learners were
interviewed following their use of the program. The interviews involved questions about these
learners’ metacognitive reading strategies. The analysis of both the qualitative data (for
example analysing the reasons of looking words up and when the learners did that, and whether
the audio was found to be supportive), and the quantitative data (for example the amounts of
vocabulary looked up, the duration of time spent on tasks, and the amount of propositions
recalled) gave insights into the way L2 learners use multimedia to help with their
comprehension during reading. Comparing the learning of words which were hyperlinked
online and learning the words which were not, Chun (2001) concluded that learners who were
reading online performed better as long as they were hyperlinked with a website. Moreover,
having the internal vocabulary glosses as a substitute to the external online dictionaries saved
the learners’ time and helped them read without interruption. Similarly, Tozcu and Coady
(2004) concluded that a significantly larger amount of vocabulary was learned by students who
used Tutorial CALL to learn highly frequent vocabulary than the amount learned by those who
were not exposed to the CALL program, the reaction time for frequent word recognition was
reduced amongst learners who were exposed to the CALL program, and reading comprehension
was shown to be significantly better among those learners than those who were not exposed to
the Tutorial CALL. Tozcu and Coady (2004) tried to explore the influence of direct vocabulary
learning using Computer-assisted Language Learning (CALL) on vocabulary knowledge,

47



Chapter 2.

reading comprehension, and speed of word recognition by dividing their participants into two
groups: the treatment group who used the computers for three hours per week for eight weeks
in order to study around 2000 of the highly frequent words in English, and the control group
who read texts and did reading comprehension exercises over the same period of time. The
learners in the treatment group showed significantly better gains than those in the control group
despite the improvement in the vocabulary gain and reading comprehension, and the decrease
in reaction time for frequent word recognition in both groups.

2.8.2 Other views about online reading

Online English reading materials may include distractors such as pop-up windows which
provide explanations, brightly coloured words, hyperlinks to different websites, explanatory
pictures or videos, and many more. These distractors can increase the amount of cognitive load
on the working memory. As a result to this increase in cognitive load, effective reading can be
prevented (Akbulut, 2007). Differently, ESL reading skills were found to be improved by web
pages with simple instructional design inspired by research results (Akbulut, 2007, Chun, 2001,
Gerjets et al., 2004). According to Skulmowski and Xu (2022), although digital technology can
introduce very exciting ways to facilitate learning, and although technology can be used by
learners to search the virtual world and interact with their learning applications, cognitive load
can be increased by many design factors involved in digital learning. For example, when
learners feel that they are entirely engaged in a virtual world while they are learning using
online materials, their experience becomes totally different from when they are using the
traditional learning resources; however, learners’ immersion in the virtual world may distract
the learners and make them use their cognitive resources on the experience itself rather than on
the learning process. In this case, the design factors which may aim at enhancing the learning
process can lead to unwanted cognitive load (Frederiksen et al., 2020).

2.8.3 Factors affecting L2 online reading

The cognitive load related to online multimedia-based reading in general and L2 online reading
in specific has been found to be affected by many factors. One of these factors is the individual
differences amongst the learners. The second factor is the effectiveness of instructional formats.
The third factor is the amount of text displayed on screen.
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2.8.3.1 Individual differences

Individual differences among the learners are believed to be very important factors which can
play an important role in online reading comprehension as well as vocabulary acquisition.

2.8.3.1.1 Learners’ different abilities

An example of individual differences is the different abilities of the learners. In her empirical
study which is reviewed in this research in 2.7.1., Chun (2001) tried to find out the ways in
which L2 learners access information during reading L2 texts in an online learning
environment. The results of Chun’s study gave insights into the way L2 learners use multimedia
to help with their comprehension during reading, but one of the aspects the study focused on
was the different abilities of the learners where higher ability students spent less time on reading
and looked up less words than lower ability students. Similarly, in their research, Ozono and
Ito (2003) tried to concentrate on the logical connectives as catalysts for interactive reading.
Their main goal was to demonstrate the ways the types of logical relations and the levels of L2
proficiency levels could affect the understanding of texts. They developed a special test called
Logical Relations Reading Test and asked Japanese University students learning English as a
second language to choose the appropriate logical connectives; namely “for example” for
ILLUSTRATIVE, “therefore” for CASUAL, and “however” for ADVERSATIVE, for the
target logical relations. The study concluded that students’ various abilities affected their
reading comprehension and their cognitive load. Oronzo and Ito’s study found that low ability
students have a tendency to guess the meanings of the words more frequently than high ability
students and this increases the cognitive load.

2.8.3.1.2 Learners’ memory capacity

Another example of individual differences among learners is their memory capacity. Chun and
Payne (2004) tried to investigate the effect of learners’ individual differences, such as their
working memory capacity on their L2 vocabulary acquisition and their reading comprehension.
Their study included 13 students in a second year German language course. The learners were
asked to read a German short story on a multimedia CD-ROM, and were given access to
multimedia annotations of hard vocabulary. The learners were tracked during the process of
looking up words, and during completing a vocabulary test and comprehension exercises. A
nonword repetition test and a reading span test were taken by the participants in order to assess
their working memory capacity. Data analysis showed a relationship between phonological
working memory (measured by the use of nonword repetition test) and the amount of times

learners looked up vocabulary where more words were looked up by participants with lower
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verbal working memory capacity. These results indicate that learners make use of the
multimedia look-up properties of the CD-ROMS trying to make up for the working memory
capacity limitations. Accordingly, Ardac and Unal (2008) investigated the impact of the
changes in the amount of text displayed on screen on the learning from a multimedia
instructional unit focussing on the main ideas of coordinate geometry. They applied two
versions of the instructional unit; namely short-text and whole-text, and investigated how they
affected the understanding amongst 101 seventh grade students of different abilities who were
randomly assigned either the whole text or the short text. A pre-test, post-test and retention test
scores were used for data collection. Memory capacity was measured by the use of the sub-tests
of the Structure of Intellect-Learning Abilities Test. The retention scores showed that students
with higher memory capacity who worked with the whole-text version acquired more
information than students with lower memory capacity who also worked with the whole-text
version; however, the differences between the results of the groups who worked with the whole-
text version and those who worked with the short-text version were not statistically significant
regardless of the memory capacity of those students. It can be concluded that memory capacity
had an impact on learning in Ardac and Unal (2008)’s study; thus, the workability of design

principles for multimedia instruction may depend on learners’ characteristics.

2.8.3.2 Effectiveness of instructional formats (integrated and split-attention)

The effectiveness of instructional formats has been researched in various studies. Instructional
design, whether paper-based or multimedia-based, may have a large effect on the learners’
cognitive load, and consequently affect learning performance whether negatively or positively.
This study focuses on the integrated and split-attention instructional formats in online reading
texts.

2.8.3.2.1 What is the split-attention effect?

The split-attention effect can be defined as an effect in learning which is related to some
instructional materials which are designed unsatisfactorily. The split-attention effect occurs
when the same modality, for example, visual, is employed to express different sets of
information in the same context. When the split-attention effect is employed, learners need to
split their attention between different displays and various materials, such as a picture or a voice
recording and a reading text, in order to comprehend the expressed information. The split-
attention effect can be visual or auditory; thus, it can occur during reading or listening.
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In the field of language learning, it has been found that various instructional designs affect
language learning in various ways. For example, the split-attention effect occurs when the
readers’ visual focus is on various types of information. To acquire any linguistic knowledge,
readers must split their attention between these different information types, and during this
process a greater cognitive load is expected because the more-than-one need to be mentally
integrated before any knowledge is acquired from the reading text. As a result, a considerable
cognitive load on the short-term working memory may be happening during the learning

process (Schnotz and Kiirschner, 2007).

Mutlu et al. (2022) designed a study with the goal of evaluating the effect of the split-attention
format in multi-media learning environments by using some objective measurements, such as
EEG and eye-tracking, to compare subjective and objective cognitive load measurements. The
researchers designed two different multimedia learning environments in a focused (integrated)
and split-attention (separated) formats. 44 participants were divided into two groups for
integrated and split-attention. Their eye movements and multichannel electroencephalography
(EEG) signals were recorded. At the end of the experiment, the researchers collected self-report
ratings and measured the retention performance of the participants. Pearson Correlation was
used for data analysis. The eye-tracking and EEG results showed statistically significant
differences between the groups due to the split-attention effect. Significant differences between
the fixation, brain wave, and retention performance of the two groups were found, where
fixations in the split-attention group were higher than those in the integrated group. Moreover,
the integrated (focussed attention) group showed higher retention performance than the split-
attention group; thus, more cognitive load was involved in the situations where the text was not
integrated into the image. In addition to that, narrating the text instead of printing it helped with
focussing the attention of the learners. To minimise or even prevent the split-attention effect,
Mutlu et al. (2022) suggest integrating the text into the image when designing online learning
materials.

2.8.3.2.2 Integrated and split-attention instructional formats

Various amounts of memory load can be caused by the various instructional formats designed
to present the same learning material. Because there is a considerable amount of on-screen text
in instructions based on multimedia, researchers have studied the various aspects of online
reading in instructions of both first language (L1) and second language (L2) (Chun, 2001, Tozcu
and Coady, 2004, Constantinescu, 2007).
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Whereas the split-attention instructional format was believed to be increasing the cognitive
load, the integrated instructional format was found by Yeung et al. (1998) to be helpful in
reading comprehension for both first language (L1) and second language (L2) learners. In this
study, Yeung et al. (1998) administered five experiments to investigate the influence of
cognitive load management using explanatory notes in reading paragraphs for readers with
various linguistic levels. The first experiment showed that while explanatory notes enhanced
the comprehension of 5M-grade, first-language learners (high-level processing), it did not
improve their vocabulary learning (low-level processing). The second experiment showed that
whereas vocabulary definitions which were integrated within the reading passages (integrated
format) improved 5" graders’ comprehension in comparison to a separate vocabulary list
(separated format), it reduced vocabulary learning. The third experiment showed that an
integrated format reduced comprehension amongst adult readers but improved vocabulary
learning. In the fourth experiment, participants were low-ability 8-grade learners of English
as a second language (ESL) whose reading comprehension and vocabulary learning were
affected similarly by both vocabulary formats to the 5™ graders in the second experiment. The
fifth experiment found that both vocabulary formats affected high-ability ESL learners similarly
to the way they affected adults in the third experiment. Yeung et al. (1998) argue that the degree
to which instructional formats impose an extraneous cognitive load affects its efficiency; thus,
the learners’ abilities play a very important role on whether the same format; namely split-

attention or integrated, may enhance performance or decrease it among learners.

In their study, van Schaik and Ling (2003) had a goal of adding to the intranet design guidelines
for usability by designing an empirical study which used an existing “live” site in addition to
some realistic tasks. They used an experimental design in order to study the effect of link colour
on both performance and subjective measures. Participants were eighty-six undergraduates who
were given an information retrieval task written by two different versions of the same online
text. The study concluded that simpler and more familiar page layouts and font colours could
reduce the cognitive load among users; thus, web designers responsible for instructional format
are advised to use standard web designs and navigation methods so that students are more
familiar with what they are browsing.

In an investigation of whether various hypertext architectures could be connected to an
individual’s cognitive style to make learning easier, Graff (2003) used three hypertext
architectures, linear, hierarchical, and relational. Graff (2003) used the Cognitive Styles
Analysis to assess the individuals’ cognitive styles or, in other words, the way they thought,

perceived and remembered information. Cognitive Styles Analysis (CSA) was developed by
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Richard J. Riding in 1991. Riding’s CSA is the most frequently used computerized measure of
cognitive styles. It depends on a two-dimensional model which includes W-A, wholistic-
analytic, and V-1, verbal-imagery. These two dimensions are considered the two basic learning
models of the cognitive style (Riding and Cheema, 1991). The results of the Cognitive Style
Analysis in Graff (2003)’s study suggest that the individuals’ performance was affected by their
cognitive style and by segmentation. According to Graff, particular designs, such as hierarchical
architecture, can reduce cognitive load effectively and thus make online reading much easier.
Furthermore, Keller et al. (2006) investigated whether information visualizations played a role
in enhancing knowledge and acquisition. They also aimed at investigating the way information
visualizations, from a cognitive perspective, could be designed in order to function as helpful
learning tools. The experimental study found that knowledge acquisition was enhanced by
information visualizations; moreover, the empirical results found that three-dimensional
designs lead to higher cognitive load than two-dimensional ones and that color-coded
information visualisations slightly increased performance in a knowledge test compared to

monochromatic ones.

Similarly, a correlation between vocabulary learning and various formats of multimedia
instructions was found by Akbulut (2007) who tried to research how incidental vocabulary
learning and reading comprehension of advanced learners of English as a foreign language
affect the immediate and delayed influence of various hypermedia glosses. Participants, who
were sixty-nine freshman EFL students at a Turkish university were randomly divided into three
groups; each group of learners was assigned to one type of annotations: the first was definition
of words, the second was definitions coupled with associated pictures, and the third was
definitions coupled with associated short videos. They were all required to read an annotated
test with the aim of comprehending the text. The researcher collected the data using a
vocabulary pre-test, a vocabulary post-test, a delayed vocabulary test in addition to a reading
comprehension test. Since the experiment aimed at measuring incidental vocabulary learning,
the participants were not told about the vocabulary tests in advance. The study found that
significantly higher vocabulary scores were achieved, in both immediate and delayed post-tests,
by learners who had access to definitions accompanied by visuals than by learners who only
had annotations on their own; thus, a correlation between the effectiveness of instructional
formats online and vocabulary learning, particularly for advanced L2 learners. Moreover,
students’ cognitive styles could also be influenced by the various layouts of web pages and the
way online reading texts are presented. However, no differences in the test results of the reading
comprehension were found.
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In their study which aimed at exploring the effect of split-attention and integrated instructional
formats on students’ cognitive load and on the way these instructional formats could affect
online reading and vocabulary learning in second language, Al-Shehri and Gitsaki (2010)
randomly assigned twenty students studying English as a Second Language (ESL) at an
Australian language institution to four groups; namely, SAND (Split-Attention No Dictionary),
SAOD (Split-Attention with Online Dictionary), IFND (Integrated Format No Dictionary), and
IFOD (Integrated Format with Online Dictionary). Participants were given an online reading
comprehension task. Whereas a typical reading text followed by comprehension questions was
given to SAND and SAOD participants, a reading text with comprehension questions inserted
within it was given to IFND and IFOD participants. An online dictionary was accessed by
SAOD and IFOD participants. The results of the study showed that the learners’ reading
comprehension was made easier when the integrated format was used than when the split-
attention one was used. In addition to that, learners in the SAOD and IFOD groups had better
results in the vocabulary test; however, the reading task took them more time than it took the
other two groups. Moreover, more vocabulary was looked up by learners in the split-attention
groups than learners in the integrated format groups.

Genc¢ and Gulozer (2013) studied the effect of different cognitive load caused by different
instructional formats (split-attention and integrated formats) and text presentation methods
(paper-based and online) on learners’ second language reading comprehension performance.
Whereas comprehension question were positioned after the reading text in split-attention
format, the integrated format involved dividing the reading text into paragraphs and inserting
comprehension questions between the suitable paragraphs. The researchers ran reading
comprehension tests to collect quantitative data from forty pre-service teachers in an English
Language Teaching department. The participants were divided into four groups: Online
Reading Split-Attentions Format, Online Reading Integrated Format, Paper-based Reading
Split-Attention Format, and Paper-based Reading Integrated Format. The experimental design
of the study involved a post-test only, and the results of this post-test revealed no statistically
significant difference among the four groups with regards to the scores of learners’ second
language reading comprehension tests. However, a statistically significant difference in L2
comprehension between participants who read online text and those who read paper-based text
was suggested by the results.
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2.8.3.3 Amount of text displayed on screen

Ardac and Unal (2008) found that low memory students’ cognitive load was reduced by short-
text reading while more information was acquired from whole text reading by students with
high memory who also performed better while working on whole text reading than low memory
students. Similarly, Mikk (2008) found that reading comprehension was affected by the length
of sentences when a high correlation was found between long sentences and overloading
working memory. Moreover, Hung (2009) found that an integrated format (where questions
were actually integrated into related paragraphs) successfully reduced any irrelevant cognitive
load, whereas a split-attention format (comprehension questions following reading passages)
increased the irrelevant cognitive load. In other words, the integrated format basically divides
the reading text into multiple sections, where each section is followed by relative
comprehension question(s), while the split attention format follows the used-to method of a
reading text preceding the comprehension question(s).

2.9 Summary

A very large vocabulary knowledge is required in order for learners to be able to use any
language. Certain learning strategies should be used to help learners build their vocabulary
knowledge.

Research has found that one of the most important points to consider is that learning a word
involves much more than only learning its meaning. In fact, amongst other vocabulary learning
criteria, the knowledge of word families and derivations, in addition to the knowledge of
collocations are very important criteria of learning a word in addition to knowing its meaning.

The findings of various studies reveal that it is very beneficial to learn the words within context
rather than on their own, and that reading plays a very important role in incidental vocabulary

learning.

The role of online reading in reading comprehension and vocabulary learning has been

controversial.

Some researchers find that reading online may facilitate vocabulary learning and reading
comprehension because of using some tools which are not accessible when reading on paper.

In contrast, other researchers believe that online reading can include materials which may

increase the cognitive load on the brain.
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A large body of research has found, though, that the cognitive load related to online multimedia-
based reading in general and second language online reading in specific may be influenced by
other factors. One of these factors is the individual differences among the learners and their L2
proficiency, the second factor is the effectiveness on instructional formats and the existence of
the split-attention effect, and the third factor is the amount of text displayed on screen.

This study aims at filling some gaps in the reviewed literature. First, many studies which
investigated the potential of multimedia in building vocabulary knowledge among English as
an additional language learners, including the research which looked at the three above-
mentioned factors and even focused on the impact of certain instructional formats on students’
cognitive load and their building of vocabulary knowledge, mainly used multimedia glosses
and vocabulary knowledge, multimedia annotations and vocabulary acquisition, or even
multimedia-enhanced dictionaries; however, none of the studies that | have come across so far
have focused particularly on the impact of the different instructional formats; such as online
split-attention and integrated instructional formats on vocabulary acquisition among EAP
learners.

Second, although Al-Shehri and Gitsaki (2010) tried to investigate the impact of split-attention
and integrated instructional formats on students’ cognitive load by focusing on the effect of
different instructional formats on reading comprehension and reading speed, the main focus in
their study is not vocabulary. Moreover, Al-Shehri and Gitsaki did not take into consideration
the other two factors of individual differences and the amount of information presented to L2

learners.

Third, the lack of research which aims at investigating the relation between cognitive load and
building vocabulary knowledge; thus, on the role of different instructional formats in
vocabulary learning among ESOL students whether they are EAP or not, and the lack of studies
which involved the three factors and their effect on cognitive load encouraged the researcher to
use the cognitive load theory as a background for this study and contribute to the field by
investigating the impact of integrated and split-attention online reading formats on building
adult EAP vocabulary knowledge.

It is hoped that this contribution can shed the light on this topic. The method used in order to
investigate the topic of this study is quasi-experimental. This method was used to collect
quantitative data needed for the research. The treatments are integrated and split-attention
formats, and the measurements to collect data are the pre- and post-tests. All experiments were
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held at a language Centre in a UK university. The next chapter will present the methodology of
this study.
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Chapter 3. Research Methodology

3.1 Introduction

This chapter provides an overview of the research focus and research questions. It presents and
discusses the methodological approach and research design best suited to answer the research
questions. A quantitative method design is proposed in order to answer the research questions.
An overview of the research design then follows, starting with an explanation of the sampling
procedures and the participants in the study, and then an outline of the key method employed;
namely, quasi-experiment. Because the design and the reliability and validity are important in
the choice of research instruments, the used method is justified, and the reliability and validity
checks are all explained. The next section illustrates the specific process of data collection.
After that, the technological features within the study are all explained before the overview of
the methods used for data analysis. Ethical issues concerning the research process are presented
in the subsequent section. The chapter ends with a brief summary of the written sections.

3.2 Research Focus and Research Questions

Most of the research which focused on the potential of multimedia in building vocabulary
knowledge among English Speakers of Other Languages (ESOL), whether they are English for
Academic Purposes (EAP) learners or not, even the ones which looked at the effect of certain
instructional formats on students’ cognitive load and their building of vocabulary knowledge,
focused on multimedia glosses and vocabulary knowledge, multimedia annotations and
vocabulary acquisition, or even multimedia-enhanced dictionaries. However, none of the
studies that I have come across so far have considered the influence of the online split-attention
and integrated instructional formats on EAP learners’ vocabulary acquisition in particular. So,
this study is designed to investigate whether there is a relation between cognitive load and
building vocabulary knowledge; thus, whether vocabulary among EAP students can be learnt
more effectively depending on the different instructional formats of the online reading texts;
namely, split-attention and integrated instructional formats.

Although Al-Shehri and Gitsaki (2010) tried to investigate the effects of split-attention and
integrated instructional formats on students’ cognitive load and the way they might facilitate

second language online reading and vocabulary learning, their main focus was the effect of
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different instructional formats on reading comprehension and reading speed, while the focus of
this study is the effect of the instructional formats used in Al-Shehri and Gitsaki’s study on
building vocabulary knowledge; thus, the first research question of this study is whether an
online reading task in the integrated format can be more effective than in the split-attention

format in helping adult EAP learners build their vocabulary knowledge.

One of the most important points to take into consideration is that learning a word implies more
than the knowledge of the word meaning, spelling, and pronunciation only (Schmitt, 2000). As
a matter of fact, additional criteria to word knowledge involve, amongst other criteria, word
collocations, grammatical characteristics, and word family knowledge. Learners should have
an understanding of all the forms of word knowledge in order for them to use words confidently.
The target vocabulary in this study is introduced within reading texts in addition to vocabulary
exercises accompanying the texts. Moreover, the vocabulary exercises in this study follow
Schmitt and Schmitt (2011)’s model of concentrating on the three aspects of word meaning,
word families (derivative forms of words), and collocations in order to achieve the maximum
teaching goal of the exercises. According to Schmitt and Zimmerman (2002), learners do not
necessarily know all of the categories of a word family although they may be aware of some of
its forms. Nevertheless, learners should know the right form of a word (noun, verb, adjective,
or adverb) in a certain context, and hence the focus on derivative forms of words in this study.
Learning word collocations is also very essential when learning new vocabulary. Although it is
hard to teach all word pairings, integrating the element of collocations knowledge into the
exercises in this study aims at helping the learners become more aware of collocations and thus
enhancing their intuitive understanding of collocations for individual words. This is why the
first research question is being addressed through investigating three subcategories of the word
knowledge and be addressing the three sub-questions of whether an online reading task in the
integrated format can be more effective than in the split-attention format in helping adult EAP
learners build their word meaning knowledge, word families knowledge, and collocations
knowledge.

There are two variables which might play an important role in the effect of certain instructional
formats on learners’ vocabulary acquisition which Al-Shehri and Gitsaki (2010) did not focus
on. These variables are the proficiency level of the learners themselves and their first language
(L1).

Aiming to give recommendations about the methods L2 learners use multimedia to help with

their reading comprehension, Chun (2001) tried to find out the ways in which L2 learners access
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information during reading L2 texts in an online learning environment. One of the aspects the
study focused on was the different abilities of the learners where higher ability students spent
less time on reading and looked up less words than lower ability students. Similarly, aiming to
clarify the ways the types of logical relations and the levels of L2 proficiency levels could affect
the understanding of texts, Ozono and Ito (2003) tried to concentrate on the logical connectives
as catalysts for interactive reading. Their study concluded that students’ various abilities
affected their reading comprehension and their cognitive load; thus, low ability students have a
tendency to guess the meanings of the words more frequently than high ability students and this
increases the cognitive load. Considering the results of these studies, this research also aims at
investigating whether adult EAP learners at different proficiency levels acquire new vocabulary
items from the reading text in both split-attention and integrated formats differently.

On one hand, several researchers have tried to study incidental vocabulary acquisition among
Chinese learners. For example, Teng (2019) studied the impact of different contexts, word
occurrence frequencies and the combination of these variables on learning and retention of new
vocabulary. Wang (2020) also investigated some factors which might affect incidental
vocabulary acquisition among learners of English. Fan (2021) observed the effects of EFL
learners’ English proficiency and involvement load which were induced by tasks on incidental
vocabulary acquisition. Moreover, Dang et al. (2022) ran a quasi-experimental study to
investigate the incidental acquisition of collocations among EAP students. On the other hand,
incidental vocabulary acquisition among Arabic L1 speakers learning English for academic
purposes was discussed and researched in several studies, such as AlSaif (2011), Al-Akloby
(2001), Al-Hazemi (1993), Masrai (2015), and Al-Akloby (2001). One of the studies which
investigated incidental lexical growth and retention was run by Alahirsh (2014). Another study
which focused on vocabulary acquisition gains from informal extensive reading activities
among Arabic L1 learners of English was conducted by Alsaif and Masrai (2019). None of the
studies above compared the vocabulary gains of Arabic L1 and Chinese L1 EAP learners. In
addition, although some of the studies focused on the involvement load theory, the cognitive
load and the effect on the working memory of the learners was not investigated. This research
is using some of the methodology used in the previous studies to investigate whether adult EAP
learners whose first language is Arabic acquire new vocabulary items from the reading texts in
both split-attention and integrated formats differently from adult EAP learners whose first
language is Chinese.
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Although Al-Shehri and Gitsaki (2010) tried to investigate whether a reading task in the
integrated format was more effective than in the split-attention format in making L2 reading
easier for ESL readers, and whether an online dictionary with either of the two above-mentioned
formats could affect students’ reading comprehension and speed, they only implemented a post-
test which measured the receptive vocabulary of the participants in their study, thus their study
did not include any pre-test to measure the vocabulary knowledge of their learners before the
experiment and compare the results with the post-test that they ran.

So, it can be said that Al-Shehri and Gitsaki’s study was preliminary, and although it had some
problems with the methodology that was used, part of the methodology used in their study was
adopted and built on in this research.

The literature reviewed above was all considered to design this study and to test the following
research questions and sub-questions:

1. Is an online reading task in the integrated format more effective than in the split-attention
format in helping adult EAP learners build their vocabulary knowledge?
1.1. Isanonline reading task in the integrated format more effective than in the split-attention
format in helping adult EAP learners build their word meaning knowledge?
1.2. Isanonline reading task in the integrated format more effective than in the split-attention
format in helping adult EAP learners build their word families knowledge?
1.3. Isan online reading task in the integrated format more effective than in the split-attention
format in helping adult EAP learners build their collocations knowledge?
2. Do adult EAP learners at different proficiency levels acquire new vocabulary items from the
reading text in both split-attention and integrated formats differently?
3. Do adult EAP learners whose first language is Arabic acquire new vocabulary items from
the reading text in both split-attention and integrated formats differently from adult EAP
learners whose first language is Chinese?

3.3 Methodological Approach

3.3.1 A quantitative approach

Patton (1990) has advocated the importance of understanding that “different methods are

appropriate for different situations” and thus the aim of a study, the research questions or
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research hypotheses being investigated, and the available sources largely determine designing
a study which is appropriate for a specific situation.

Usually, a quantitative approach is required if the researcher is focusing on a certain group as
“representative of a population, with a focus on common rather than individual features”
(Richards et al., 2011). A quantitative approach is generally related to describing what people
do (Hammersley, 2018). On the other hand, a qualitative approach is adopted if the goal of the
research is to “understand the behaviour, beliefs, understandings, values, etc. of a particular
group (or individual), or explore aspects of a world in its context” (Richards et al., 2011). The
central aim of a qualitative approach is to “document the world from the point of view of the
people studied (Hammersley, 2018), and to know “how people define their situations”
(Marshall and Rossman, 2016). Dornyei (2010) draws the distinction between the two
approaches talking about meaning in the particular (qualitative) and meaning in the general
(quantitative). Thus, whereas qualitative research focuses on understanding a natural context,
quantitative research focuses on “establishing the parameters or conditions relating to a specific

group or situation”(Richards et al., 2011).

Since this study is not focusing on the participants’ beliefs, values, or understanding, and since
the groups of participants are not meant to be studied as individual cases, but as representative
of the population of EAP adult learners, quantitative research methods are believed by the
researcher to be the right methods to reach “a macro-level generalization supported by empirical
evidence” (Richards et al., 2011) when collecting the data needed for this research.

A quantitative approach is systematic and focused. The variables were defined in advance, a
logical scale of values was assigned to them, and they were expressed in numbers because the
nature of the research involves accurate measurement in order to produce reliable and replicable
data which can be generalized to other contexts. The nature of this research requires a large
enough sample which enables the researcher to filter out the idiosyncratic differences related to
specific individuals and to look at the commonalities that are found in the data. Moreover, this
research aims at testing the effect of two different online reading formats on building
vocabulary knowledge among adult EAP learners. Because of the two above mentioned
reasons, a quantitative approach was found by the researcher to be the best and most practical
approach to try to answer the research questions of this study.

The main aim of using the quantitative approach to answer the research questions of this study
is to result in reliable and replicable data which can be generalizable to other contexts.
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3.4 Data Collection and Procedures

3.4.1 Participants

The participants in this study were a group of adult EAP learners (n=60) who were English for
University Studies learners at INTO, Newcastle upon Tyne. 60 was the maximum number of
participants which could participate in the study. A large number of students was addressed,
but 60 volunteered to participate in the study. These learners (35 Arabic speakers, 25 Chinese
speakers) were males and females. They were all between 20 and 30 years old. All of them had
studied English as a foreign language in their home countries. Their English Proficiency level
was between 4.5 and 6.5 in IELTS. Assigning the participants into low proficiency level
learners and high proficiency level ones was according to their IELTS scores where learners
with 5.5 IELTS score considered as the separating score between lower proficiency level
learners and higher proficiency level learners. According to www.ielts.org, 5.5 is the score
between 5 (which refers to the skill level “modest”) and 6 (which refers to the skill level
“competent”). The participants took the test at the start of their studies at INTO, and they were
allocated into their classes according to their IELTS scores; thus, they participated in the study
before completing any course after taking the IELTS test. No buffer zone was considered when
allocating the participants to their groups because 5.5, which is the separating score is
considered by the official classification of IELTS scoring to be a modest score; thus, any score
up to- and including 5.5 was considered a lower proficiency score compared to the scores which
were 6 and above. All participants attended morning and afternoon classes at INTO. However,
the experiment did not interfere with the teaching hours. The researcher met the participants
outside learning hours in small groups and introduced them to the website. The website did not
have any of the texts from the curriculum.

The criteria used to select participants were their IELTS scores and their L1 only. Since their
ages were between 20 and 30, it was understood that some of them were intending to study in
an undergraduate program. It was also known by the researcher that they were all planning to
study different majors. Although the researcher did not keep a record of all their majors, she
was told that none of them was planning to study English or TESOL.

3.4.1.1 Sampling procedures

A combination of convenience/opportunity sampling and a quota sampling approach was

followed to employ the participants in this research. The procedures started with setting a
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sampling frame and then the main proportions of the subgroups were decided according to the
criteria set within the frame. The actual sample was selected in a way which reflected the
required proportions. No random selection was made. Instead, the researcher was given
permission to address the population; i.e. INTO students, explain about the experiment, and ask
for volunteers with certain criteria. The researcher contacted the head of the programme which
the participants were attending. During an initial meeting, the researcher explained the study to
the head of program, and asked for permission to employ participants. The researcher was
introduced to the students by the head of programme before the start of one of the classes. The
experiment was explained briefly by the researcher, and the learners were given the opportunity
to express interest and register their names to participate. They were also informed that they
could change their minds at any time, and the experiment would not affect their marks at the
programme. While the researcher was running the tests at INTO, she had the opportunity to

employ more learners until the maximum number of 60 participants was reached.

The sampling frame of this study specifies that 50 percent of the participants should have IELTS
scores of 5.5 or less, and the other 50 percent should have IELTS scores of more than 5.5. The
data was collected over five weeks for each participant, and recruiting participants was going
on at the same time. The process of addressing INTO students and recruiting more participants
from the same population continued over two terms. Over that time, the word of mouth among
the participants and the time the researcher spent with them helped in selecting more EAP
learners who met the certain practical criteria of selecting participants. Data collection
continued until the total number of participants was completed for each proficiency level group
in both Split-Attention and Integrated groups.

The researcher explained to all the participants about the aims of this study and made it very
clear that the results of the tests were anonymous, and the only two people who could have
access to the identities of participants were the researcher and the programmer who wrote the
website. The participants were fully aware that the results of the tests would not be revealed to
English language teachers at INTO, and they would not affect their marks at the programs they
were studying at INTO.

3.4.2 Research design

The method used in order to investigate the topic of this study is quasi-experimental. This
method was used to collect quantitative data needed for the research. The following is a brief
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discussion and rationale for choosing to design a quasi-experimental intervention study to
collect data for this research.

In most educational settings, it is rarely possible for researchers to randomly assign participants
into groups; thus, researchers mostly use a quasi-experimental design. Quasi-experiments and
experiments are similar in everything except for the random assignment factor. Whereas
experimentation is defined by Campbell and Stanley (1963) as “the portion of research in which
variables are manipulated and their effects upon other variables observed”, using quasi-
experiments is described by Cook and Campbell (1979) as a design researchers use when they
do not randomly assign participants into groups to make comparisons to help them conclude
the change caused by the treatment.

Many approaches to teaching methods are adopted in classrooms by teachers and teaching
assistants. While some approaches used in classrooms are sometimes reported to be beneficial

and fruitful, others are reported to have controversial results.

In the field of education, researchers sometimes try to investigate the effects of certain teaching
methods looking for the different effects of the method in hand, and trying to build on and
improve that method suggesting solutions to some problems and giving recommendations for
other researchers and teaching staff.

While qualitative research involves asking the participants about their understandings, opinions
and response towards the problem being investigated, quantitative research can objectively
trace the phenomena looking at explanations and causality through experimentation. If the
dependent and independent variables in any research are defined, the independent variables are
manipulated and the rival variables are controlled, researchers can define and explain the
causality in their research very clearly and objectively. “While the other research designs
provide useful information, the experimental design provides the most rigorous test of a
hypothesis which specifies that X causes Y.” (Bouma et al., 1995). Despite all this, sometimes
there are practical restraints which force the researcher to work with non-equivalent groups. In
these cases, the causal claims can be based on a quasi-experimental approach; however, the
initial group differences should be considered in these cases. Heinsman and Shadish (1996)
made a meta-analysis comparison between the full experimental and the quasi-experimental
approaches, and they concluded that if both approaches were well designed in equal ways, they
would deliver comparable results. The results of the meta-analysis stressed two particular ways
which can improve the design of quasi-experimental studies: first, avoiding the situations where
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the participants can choose themselves or volunteer to be in the treatment group they choose;
second, making sure the pre-test differences between the groups are kept to the minimum.

Although adopting the experimental approach can help researchers in the field of education,
and although it can highlight, clarify and explain many debated issues in the field of education,
there are some limitations of using the experimentation method. According to Campbell and
Stanley (1963), “it is a refining process superimposed upon the probably valuable cumulations
of wise practice”. Since it is well known that the ideal setting for experimentation is a laboratory
where the subjects are inanimate and all the variables can be controlled perfectly, adopting the
experimentation approach with humans requires a lot of ethical and legal considerations.
However, in the field of education, participants are mostly students, teachers or administrative
staff. This means they are rational humans who are aware of the aim of the research they are
participating in, the variables which affect the results and findings of the experiment to a large
extent.

Moreover, although a full ‘pre-test post-test control-group design’ can control the various
threats to the internal validity of the experiment (Dornyei, 2010), this design can reduce the
external validity and the generalizability of the study as a result of trying to control each and
every variable in the experiment by following highly artificial frameworks in laboratory
conditions (Clarke, 2004). On the other hand, a quasi-experimental design threatens the validity
of a study; however, Christensen (2004) confirms that even if a threat to validity is possible, it
is not necessarily plausible. A properly designed and administered quasi-experimental study
could result in scientifically credible findings.

Building on what was mentioned above, the quasi-experimental design for the sake of this
research took into consideration the interests and circumstances of the participants. Moreover,
the validity and reliability of the research procedures, the instruments used in collecting data,
and the data analysis tools were checked very carefully by piloting the experiment with students
and teachers of English as a second language, and by making sure all the technological issues
found in the website were solved properly.

3.4.3 Data reliability

The term reliability refers to the “consistencies of data, scores or observations obtained using
elicitation instruments, which can include a range of tools from standardized tests administered
in educational settings to tasks completed by participants in a research study” (Chalhoub-
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Deville, 2006). In other words, reliability refers to the consistency of the results if the tool (the
treatment) is run again with the use of similar methodology, and if the population studied is
represented accurately again. According to Joppe (2000), if the results of a study can be
reproduced by the use of a similar methodology, the study can be counted as reliable.

To obtain the experiment’s reliability, the researcher used more than one item in each test of
the treatment to measure the same variable instead of using only one question or one of testing
item. Moreover, the treatment was repeated three times with three different reading texts and
vocabulary knowledge exercises, and results were compared using descriptive and inferential
statistics. This is important in terms of meeting the criteria of the internal consistency reliability.

According to Bachman (2004b), it is required by the professional international standards that
‘the reliability of each total score, sub-score or combination of scores that is to be interpreted’
should be estimated and reported by researchers (AERA, APA, and NCME., 1999, p. 31). To
do this, the general approach described in detail by Bachman (2004b) was done by the
researcher to estimate the reliability of data in this research.

Before running the reliability tests, the collected data was prepared for analysis by reducing the
number of test questions and dividing them into three variables with equal numbers of questions
in each variable; thus, the sixty questions in each of the Pre- and Post-tests which aimed at
testing learners’ vocabulary knowledge were reduced to three variables; namely, word meaning,

word families, and collocations, with the answers of twenty questions forming each variable.

Internal consistency reliability was measured by using the Cronbach Alpha coefficient for Pre-
test and Post-test. Table 3-1 and Table 3-2 below refer to the internal consistency reliability
measurement of the pre-test and post-test used in the study for all groups. Reliability
coefficients were .84 and .82 respectively, so both tests could be considered as reliable tests.
Usually, when Cronbach Alpha is used to test the reliability of a questionnaire, it is only used
with the scales that make up the variables tested by the questionnaire; however, with the pre-
and post-tests in this research, Cronbach Alpha was used even with the whole tests since the
main objective of the sixty questions of the pre- and post-tests is to test the participants’

vocabulary before and after the treatment.

Table 3-1 Pre-test reliability

Reliability Statistics
Cronbach's Alpha N of Items
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.838 60

Table 3-2 Post-test reliability

Reliability Statistics

Cronbach's Alpha N of ltems
.817 60

In addition to using Cronbach Alpha with the pre- and post-tests, it was used with vocabulary
testing questions of each treatment session, as referred to in table 3-3, table 3-4, and table 3-5
below. Reliability coefficients were .71, .72, and .63 of Test1, Test2, and Test3 respectively, so
the three tests could be considered as reliable tests.

Table 3-3 Test 1 Reliability

Reliability Statistics
Cronbach's Alpha N of Items
713 30

Table 3-4 Test 2 Reliability

Reliability Statistics
Cronbach's Alpha N of Items
717 30

Table 3-5 Test 3 Reliability

Reliability Statistics

Cronbach's Alpha N of ltems
.629 30

Reliability coefficients were less than .7 but still over .6 for the three variables; namely, word
meaning, word families and collocations in Pre- and Post-tests. Lower reliability coefficients in
the three factors can be caused by the number of items which constitute each variable. Whereas
the whole number of items in the whole pre- and post-tests is 60, and the whole number of item
in each within-treatment-test is 30, the number of items in each variable is 20. In their study
which aimed at assessing the reliability and internal consistency of a multi-dimensional scale
by Coefficient Alpha, Serbetar and Sedlar (2016) showed that a higher overall value of
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Cronbach Alpha (.83) could be secured by eliminating some items. Tables 3-6, 3-7, and 3-8
refer to reliability coefficients for the three factors of knowing a word focused on in this study;
namely, word meaning, word families, and collocations in the pre-test. 20 questions are
assigned to test each of these factors.

Table 3-6 Pre Word Meaning Reliability

Reliability Statistics
Cronbach's Alpha N of Items
.656 20

Table 3-7 Pre Word Families Reliability

Reliability Statistics
Cronbach's Alpha N of Items
671 20

Table 3-8 Pre Collocations Reliability

Reliability Statistics
Cronbach's Alpha N of Items
633 20

Tables 3-9, 3-10, and 3-11 refer to reliability coefficients for the three factors of knowing a
word focused on in this study; namely, word meaning, word families, and collocations in the
post-test. 20 questions are assigned to test each of these factors.

Table 3-9 Post Word Meaning Reliability

Reliability Statistics
Cronbach's Alpha N of Items
604 20

Table 3-10 Post Word Families Reliability

Reliability Statistics
Cronbach's Alpha N of Items
657 20
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Table 3-11 Post Collocations Reliability

Reliability Statistics
Cronbach's Alpha N of Items
.605 20

3.4.4 Validity

Validity in the quantitative research involves two parallel components; one involves ‘construct
validity’, and the other involves the ‘internal-external validity’ dichotomy (Ddrnyei, 2010). In
order to assess the validity of a certain research, both research validity and measurement
validity should be looked at.

3.4.4.1 Research validity

Campbell and Stanley (1963) distinguish ‘internal research validity’ from ‘external research
validity’, where the internal validity focusses on whether the results of a study are really caused
by the variables and the treatment factors of that study, and the external validity is involved
with the generalizability of the results of the study (Bachman, 2004a).

For the sake of this research, the researcher made sure she ruled out potential threats to validity
by excluding any factors which might affect and invalidate the results of the study, and by using
what is believed to be a suitable research tool for data collection. To maintain the external
validity, any participant who had special circumstances which might affect the generalizability
of the results was excluded from the pool of participants. For example, a participant who was
found to have lived in the UK when they were younger was excluded from the pool of
participants because they were exposed to the English language differently from the other
participants at a younger age. The were excluded while employing other participants was going
on; thus, the proportions were maintained properly between groups. Moreover, although there
were some drop outs during the experiment, the researcher made sure the data analyzed was
collected from groups with proportionate characteristics. It can be argued that the external
validity element of the trustworthiness of this study was maintained because the EAP learners
who participated in the study can be considered to be a representative of the EAP population in
the UK. First, the EAP learners who participated in each L1 group came from different
environments whether in the Arabic or the Chinese speaking countries. For example, it is well
known for the researcher that Arabic L1 speakers come from countries with different cultures;

thus, a Syrian is not the same as a Libyan culture. However, the participants came from different
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Arabic speaking countries, so their results could be generalised to the Arabic speaking
population. Second, it is realised by the researcher that INTO students come from a population
which is able to pay the tuition; however, some participants are at INTO because they are high
achievers on a scholarship, and not because they are rich. These two varieties mean that not all
the participants come from the same economic or educational background. This is also believed
to make the results of the study more transferable to the wider population; and thus, more
trustworthy.

The Hawthorne effect, where the performance of participants tends to be different when they
realize they are being studied, is believed to be one of the threats to research validity (Dornyei,
2010). To minimize the Hawthorne effect, the researcher did not tell the participants that the
results of participants with different proficiency levels or with different L1 would be compared.

3.4.4.2 Measurement validity

Measurement validity refers to the degree of accuracy with which the used instrument
measures what it is supposed to measure (Weir, 2005, Hughes, 2003). According to Henning
(1987), validity is the “... appropriateness of a given instrument or any of its component parts
as a measure of what it is proposed to measure”. However, there has been a change of this
concept over the past decades (Dornyei, 2010). In the 1960s, validity was considered to be one
of the characteristics of a language test (Chapelle, 1999), thus many types of validity were
defined: ‘criterion validity’ which refers to the correlation of the test used with another similar
tool, ‘content validity’ which is maintained by having the test content judged by experts in the
field, and ‘construct validity’ which refers to whether the test outcomes comply with the
theoretical background according to which the test is designed. However, the previous
definition of three validities was replaced with a unitary concept ‘construct validity’ in 1985 in
the main international guidelines for educational and psychological measurement sponsored by
the American Educational Research Association, the American Psychological Association, and
the National Council on Measurement in Education-the AERA/APA/NCME Standards for
Educational and Psychological Testing (AERA, APA, and NCME, 1999). This change resulted
from the change of looking at validity as a quality of the test to looking at it as the credibility
of the interpretation of the test scores. According to Lynch (2001), ‘When examining the
validity of assessment, it is important to remember that validity is a property of the conclusion,
interpretations or inferences that we draw from the assessment instruments and procedures, not
the instruments and procedures themselves’. As a result of the new approach to the concept of

validity, content- and criterion- related validity were considered to contribute to the concept of
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construct validity in addition to interpretation and use of scores. It can be said here that construct
validity can be mainly considered as a general term explaining the process of theory validation
which include clearly identified test validation operations (Smith, 2005).

To assess the content validity of the online experiment as the only source of data designed for
this study, the final version of the website was reviewed by three technicians and web designers,
two faculty experts in the field of Applied Linguistics and TESOL, and in Second Language
Acquisition. Faculty experts stated that the website was designed properly with clear language
and instructions used. They also stated that the pre-test and post-test are designed adequately
for the purpose of the research, and that the questions equally tested the three word knowledge
factors which were meant to be tested; namely, word meaning, word families, and collocations.
They approved that the tests following or integrated into each reading text included test items
focussing on the three word knowledge factors focused on in the study. They also double
checked that each word tested in the pre-test and post-test existed in one of the three texts and
the questions following or integrated into them.

3.5 Data Collection Steps

Collecting the quantitative data was done by the use of intervention. The intervention included
a pre- and post-tests treatment. By post-test, it is meant that an immediate post-test was
conducted. All experiments were held at INTO, Newcastle.

The rationale behind adopting quasi-experimentation as the main method of investigation in
this study is to examine whether vocabulary knowledge of adult EAP learners is built more
effectively when the online reading text they are exposed to is in the integrated format than
when it is in the split-attention format, and also to examine whether the proficiency levels of
those learners and their first languages (L1) would be factors affecting their vocabulary

knowledge.

Assigning the participants into low proficiency level learners and high proficiency level ones
was according to their IELTS scores, so sixty participants were randomly assigned to four

groups for the different levels of the treatment.

a. 15 low proficiency level learners exposed to split-attention format of online

reading text.
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b. 15 high proficiency level learners exposed to split-attention format of online

reading text.

c. 15 low proficiency level learners exposed to integrated format of online reading

text.

d. 15 high proficiency level learners exposed to integrated format of online reading
text.

The L1 make up of all the four groups was 35 Arabic L1 speakers and 25 Chinese L1 speakers.

While the split-attention format involves vocabulary testing questions following the online
reading text, the integrated format involves vocabulary testing questions integrated into the
reading text dividing it into shorter paragraphs (between three and five lines each). The reading
texts used consisted of about nine paragraphs each; otherwise they would be too long for

learners with limited or modest linguistic skill levels.

The aim of pre- and post- testing all four groups and comparing their test results was to know
whether integrated format online reading texts would decrease cognitive load, and thus help
learners build their vocabulary knowledge more effectively than those exposed to split-attention
format online reading texts which were hypothesised to cause cognitive overload. On the other
hand, pre- and post- testing the four groups aimed at giving a clearer idea whether both formats
of reading texts would have similar or different effects on both low and high proficiency level

students.

These findings could not be achieved if different measuring instruments to measure breadth and
depth of vocabulary in pre- and post- tests were used because using different measuring
instruments would affect the internal validity of the study, as stated by Campbell and Stanley
(1963). On the contrary, obtaining the data for this research was achieved by using the same
measuring instruments in both pre- and post- tests, which were intended to measure the breadth
and depth of vocabulary both before and after the treatment.

The treatment involved five sessions. Data was collected in available rooms or computer
clusters at INTO. The researcher was with the participants for the whole time during each
session, and she logged them in without giving them their passwords because their access to
the program without the interpreter guiding the experiment would be a real threat to the validity
of the test. The data was collected in groups, but each individual would be doing something
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different from the others depending on the date they started and on which session they reached.
All the participants from both groups started with a sixty-question pre-test, and ended with the

post-test which involved the same sixty questions.

Before the administration of the pre-test, all the groups were introduced to the website which
included the bank of reading texts in both integrated and split-attention formats. Reading texts
were chosen from Schmitt et al. (2011a). There was a selection of reading texts out of which
the researcher chose three for this study. The texts and the vocabulary exercises were written in
the website which was designed especially for the sake of this study, and called The Vocabulary
Learning Assistant. Link for the website is: http://vocabulary-language-assistant.com/ (The

original link had “vocabulary-learning-assistant” since this is the name which was given to the
programme, but due to technical issues, the website was rebuilt and the programmer gave it this

name. Figure 3-1 shows the website main page.

Vocabulary Learning
Assistant

| am Hadeel Awad, a PhD student i

of English Literature, Language and 4

Newcastle University.

Figure 3-1 Website main page

Deciding on writing the reading text and the accompanying tests in a website involved, among
other issues, taking into consideration the feasibility and practicality of inserting the vocabulary
exercises after or within the texts without splitting them from each other; otherwise answering
the vocabulary exercises would be a memorization test, the thing which was avoided because
the study was not intended to test participants’ memorization skills. It should be mentioned here
that treatment for all groups was not only exposing them to one reading text. Treatment involved
exposing learners in both integrated and split-attention groups to three reading texts and
accompanying questions. The texts and the questions were the same for both groups. The only
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difference was the instructional formats. Learners in the split-attention group read a text every
week and answered the vocabulary questions located after the text. Learners in the integrated
group read the same reading text split into smaller paragraphs with the vocabulary questions
inserted between the paragraphs also on a weekly basis. Another important point to be
mentioned here is that the experiment was not run during teaching hours. Participants
volunteered to do it outside their learning hours. Because the study involved repeated testing
over five weeks while the participants were attending classes, practice effect could affect the
validity of the research. Practice effect occurs when the learners are exposed to the same items
being researched during the course of the treatment; however, in the case of this research, the
vocabulary used is not specific to any major or to any environment, and the words are not
repeated every session; thus, the possibility of encountering the same words tested could not be
high. In addition, encountering the same words in the test and the classroom is possible among
the EAP learners, so it can be generalised into the wider population. Running the experiment
was monitored by the researcher. The data collected from participants who did not complete
the experiment was taken out of the data pool. However, to minimise the probability of
participants not completing the experiment, the researcher offered a prize draw of shopping gift
vouchers for the learners who completed the exercises over the five weeks. Providing the
participants with a voucher can be seen as a threat to validity; however, the voucher was not
given to the learners who answered correctly. This is why it can be argued that it should not be
a threat to the validity of the research. In contrast to that, presenting the learners who complete
the five weeks with a voucher can be argued to be a factor to encourage the participants not to
drop out; and thus reduce participants mortality or attrition which is considered to be one of the
main threats to research validity in studies in which collecting different sets of data, such as

pre-test, post-test, or multiple tests is involved (Dornyei, 2010).

3.6 Piloting

According to Mackey and Gass (2005), piloting is essential for first testing and then finalizing
the methods and materials used in any study, in addition to ensuring that each measure will be
useful in addressing the research questions in hand.

All the items used in the website designed for the sake of the experiment were piloted before
they were presented to the participants in this study. Some of the criteria taken into
consideration during piloting are: wording of the treatment instructions, their clarity and
simplicity, in addition to the time needed to answer the questions and participate in the
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treatment. Following this, the researcher and the programmer made some changes to the
software after piloting it with friends and colleagues. A major change was made to the
introductory page as well as the login page of the website. The layout of both pages was found
to be dull and not attractive. Thus, both pages layout was changed into a more coloured and

user-friendly design, with some illustrative photos to make it more attractive to the students.

Another point related to the content was the wording of the instructions. Some instructions were
seen to be somehow complicated for the lower proficiency level students. So, they were
changed by the researcher to be clearer and more understandable for the learners. An example
of the changes administered is the following. Within the texts, there are multiple choice
questions asking the participants to choose the right meaning of the word in the text. In the
multiple options, there is sometimes more than one correct answer, but only one of them is
correct in the reading text. Questions like these cannot be in the pre-test or the post-test where
there is no reading text to choose the most appropriate answer from. Despite this fact, there
were three questions with more than one correct answer in the pre- and post-tests. Because such
questions require a reading test to conclude the meaning of the word from, they were replaced

by other questions with one possible answer for each.

Technically, the website was found to be working well on all web browsers.

3.7 Technical Features

3.7.1 Software requirement specification (SRS)

Experiments were implemented online. For the sake of the treatment, a website was designed
and written with the help of a specialized programmer.

As a result of piloting, some issues were taken into consideration while editing the website. One
of the most important issues was the lack of control on some variables because the exercises
were intended to be done as homework with no direct monitoring.

In order to minimise the trials for obtaining extra help from other resources, the researcher
confirmed to students that the reading texts and the vocabulary exercises were not to test their
English proficiency, and they were not related to their exam results. Students were also
informed that it was always better for teachers as well as the researcher to know what
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knowledge they lacked in order to help them improve their vocabulary knowledge. So, learners
were encouraged to complete all exercises honestly.

3.7.2 Online test system purpose

Since the purpose of this study is the investigation of the impact of different online reading
formats on building adult EAP learners’ vocabulary knowledge, the purpose of the project is to
provide an online facility for the researcher to conduct an on-screen experiment, and to
participants to be able to take the treatment as an extra activity online rather than taking it during
the teaching hours.

All the reading tests and vocabulary exercises can be modified and edited easily by the
researcher. In addition, the lists and groups of students can be controlled online in terms of
entering all the learners’ detailed information. In addition, the answers can be saved in an Sql
Server Database (.mdf file). Researcher can control the content by using the dashboard designed
for this purpose.

3.7.3 Scope

The scope of this project is very broad in terms of other manually taken tests. Although it is
intended to be used in an educational institution, it can as well be used in corporate world. It
can also be used anywhere and anytime as it is a web-based application (user location does not
matter). Moreover, there are no restrictions that force the researcher to be present while
participants are taking the experiment.

3.7.4 Features

Some features of the software are:

71 It is secure and controlled by the researcher herself who sorts out all participants’
profiles. After listing all the participants’ names and details, they were all given login
details to be able to register their personal accounts and login to the website to do their
homework.

1 Itis easy to use and very user friendly. The font, pictures and colours used are suitable
for the purpose of the website. Clear font against colourful background is used for the
introductory page. There are some inviting educational pictures which make the website

look very user friendly. Instructions are clear and participants have found it easy to
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follow the steps. However, during piloting, some changes were being made to the
instructions when they were found to be somehow complicated for lower level learners.
It gives reliable and accurate results since all the information were saved and sorted

within the assigned database, and then were exported to SPSS for analysis.

User types and roles

Anonymous users: who can only access the introductory page of the website and read
the general aims of it, but cannot see any of the tests.
Participants: who each have a username and password. Participants are allowed to
login to their dashboard, where they can take the tests and read the reading texts in the
format assigned for them by the researcher. Because participants were divided into two
groups, and each group was assigned certain online reading format, half of them could
access only the split-attention formatted reading texts and exercises, and the other half
could only be able to access the integrated format texts and exercises. They could also
view their answers and had a feedback of right and wrong answers from the researcher
after the experiment was finished.
Researcher: who is the administrator of the website. She can do the following:
< Manage participants’ groups: The researcher divided the participants into groups
of two different proficiency levels and assigned each group a certain format of
the reading texts and exercises. She administered the four groups separately.

0
o

Manage participants individually: Each learner’s work was managed, and the

results were sorted and saved in the assigned database.

< Conduct test type and reading texts types after choosing them so that texts can
be edited and modified online before they are activated to be seen by learners.

< Activate each test at when needed so that participants can take it, and deactivate

it again when finished with.

Technologies used

Front end as: HTML & JavaScript

Back end as: ASP.NET and C# using VS2010 and .NET Framework 4.0
Server: 11IS 7.0

Database: Microsoft SQL Server 2008

Querying language: SQL
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3.7.7 Description of the website and the tests

The website involves an introductory page containing the researcher’s personal information and
some points about the research itself and its aims. The first page can be seen by anonymous
users, but only the participants in the research can register and login to their personal web pages
where they can start taking tests.

When learners log in, they choose the type of experiment assigned for them; namely, split-
attention or integrated formats. Before they can access the reading text, there is a pre-knowledge
collection of questions. Learners are given a list of words and a list of choices to match with
them. Choices range on a scale of four choices from “I don’t know this word” until “I know
this word and can use it in my own speaking and writing”. Learners then receive a confirmation
message of willingness to submit their answers before they can move into the next step which
is a further investigation of their knowledge of the target words. An important point here is that
participants are not given the chance to navigate between the pages until they have finished the
pre-test and submitted it. Learners also receive an alerting red shade on any missing answer.
This step is to help avoid receiving unanswered questions. Figure 3-2 below is a screenshot
showing 6 out of the 60 questions in the pre-test.
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Pre-Test Questions

QDse e carreCl answer of tne Tallowing questions

# Question Answer
1 Something occurring because of & natural tendency to behave in a particular way or & natural ability to know zomething instinctively
that is not learmed is something coourring .

happily
obscurely

2 The of bleod is one of the most valuable things anybedy can de. donate
donation
donated

3 The act of making a sound or of speaking words is articulation
jewelry
presence

4 Choose the word which best matches the following word to form a collocation. r2pid

steak

rare
eigurely

5 The ward Discipline could mean _____ contro
bag
indulgence

6 Cheoose the word which best matches the following word to form a collecation. nace

inherit

monk
property

Figure 3-2 An example of the questions in the Pre-test

After submitting the answers of the vocabulary knowledge test, participants have the choice to
move to the next page which includes the reading text in either split-attention or integrated
formats. Each group can see their own format of the reading text. On one hand, the group of
learners taking the integrated format are able to read the text divided into shorter paragraphs
with integrated vocabulary exercises to test the target vocabulary. Figure 3-3 below is an
example of integrated instructional format where a paragraph from the reading text appears on
the screen with the first question next to it. When the participants answer the question, they
choose the following question. Questions keep on appearing next to the paragraph until the
questions about the next paragraph start. At that point, the paragraph automatically changes.
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VLA Home Welcome hadeel ![Log Out]

Integrated Test 3

o e o o
1 2 3 45 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

e

Reading Text Question No /1/

How Choice Architects Can Help You!

Figure 3-3 An example of integrated instructional format

On the other hand, participants taking the split-attention format reading texts are able to read
the text as a whole before they start answering the exercises. Figure 3-4 below is an example of
split-attention instructional format where the reading text as a whole appears on screen and the
guestion is next to it. After participants answer the question, they choose the following one
from the list of questions on top of the page.

After learners answer each question, they validate their answer and move to the next one. Again,
participants are not given the choice to navigate between the pages while they are taking the
treatment in order not to be able to go back to the pre-test and look at the answers or even

change them.
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VLA Home Welcome hadeel ![Log Out]

Split-Attention Test 1

GRS TRS -—- 3T o

12 32 45 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Reading Text Question No /1/

1085 10 anather sense such as sight. so that the sound of an

nes. This combinaticn -an auditory stimulstion accompanied
on type of synesthesia. Any simuhtanecus combination of twa or mere

ol
that synesthesia is not an abnarmalty. In fact. we all may experier

thesia at birth. It is only when our

brain develops thatthe boundaries between each o

are refined. Pecple with synssthesi,

although anyane can craste links betwaen the senses and other ideas or objscts through the uss of mataphor
{for example, hasted debats. bu
experience thess relstionships &

personality. or loud shirt). this i not the same as synesthesia. Synesthetes

ne you thete blog

Thus. while some negative reactions may resut from synesthesia, Professor Simon Baron Cohen believes itis
mare useful to think of it as enriched perception, because synesthates often use their condition as & means to

Figure 3-4 An example of split-attention instructional format

Vocabulary exercises in both reading text formats are the same. The vocabulary exercises in
this study follow Schmitt and Schmitt (2011)’s model of concentrating on the three aspects of
word meaning, word families (derivative forms of words), and collocations in order to achieve
the maximum teaching goal of the exercises. According to Schmitt and Zimmerman (2002),
learners do not necessarily know all of the categories of a word family although they may be
aware of some of its forms. Nevertheless, learners should know the right form of a word (noun,
verb, adjective, or adverb) in a certain context, and hence the focus on derivative forms of
words in this study. Learning word collocations is also very essential when learning new
vocabulary. Although it is hard to teach all word pairings, integrating the element of
collocations knowledge into the exercises in this study aims at helping the learners become
more aware of collocations and thus enhancing their intuitive understanding of collocations for

individual words.
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Word meaning knowledge is tested by the use of two exercises. In the first exercise, learners
are given fourteen phrases, and they have to choose one from three target words to define each
phrase. In the second exercise, learners are given the target word with four choices out of which
they need to choose the word which is not a synonym of that target word. The exercise involves

nine target vocabulary.

Word family knowledge is tested by giving the learners ten sentences which contain words
written in bold. With each of the ten sentences, there is another sentence with a space to be
filled by another correct form of the word written in bold belonging to the same word family
and completing the sentence correctly.

Collocations knowledge is tested by giving learners six target words and other six words that
can be matched to them to form a correct collocation. Learners are asked to match the words to
each other so that they make correct collocations out of them.

For each of the exercises, learners are given a solved example to make the instructions clearer
for them.

After piloting, changes were made to the exercises by the researcher and the programmer so
that they were introduced to the learners in the best and the most attractive way to encourage
them to continue participating in the experiment till the end, and thus help the researcher collect
the data needed to finish this study. For example, the writing was plain when the website was
first designed without any illustrations or colours. After receiving some feedback about how
dull the pages were, some colourful illustrations were added to the pages. It was taken into
consideration though not to make the design too colourful or distracting to the participants.

A flowchart showing how the participants in both groups progressed through the website is in
Figure 3-5.

84



Chapter 3.

Figure 3-5 How learners progressed through the website
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3.8 Analysis of the Data

Data analysis methods used in this research were chosen building on the nature of the research
questions leading the study, and the data collection methods followed by the researcher. The
experiment test answers were analysed quantitatively using IBM SPSS Statistics. Frequency,
percentages and means were calculated. Crosstabulation, Chi Square, Paired-Samples T-test,
Wilcoxon Signed Rank Test, Independent-Samples T-test, Mann-Whitney U Test, One-Way
Between-Groups Analysis of Variance, and Kruskal-Wallis Test were conducted to test if there
is any statistically significant relationship between various data categories. The findings and
results of the study were stated and illustrated by tables and/or graphs.

3.8.1 Descriptive analysis
3.8.1.1 Frequency

Frequency analysis is a descriptive statistical method which displays the number of occurrences
of each response chosen by the respondents. It is used for describing categorical data. In this
study, Frequency was used to check the categorical variables, such as L1 frequency, proficiency
level frequency, the frequency of the recoded scores of vocabulary knowledge in pre- and post-
tests, the frequency of the recoded scores of the word meaning knowledge items in pre- and
post-tests, the frequency of the recoded scores of the word family knowledge items in pre- and
post-tests, and the frequency of the recoded scores of the collocations knowledge items in pre-
and post-tests.

3.8.1.2 Descriptives

Descriptives analysis is used for continuous variables. It provides the researcher with
‘summary’ statistics such as mean, median and standard deviation. Descriptives also helps with
some information about the distribution of scores on continuous variables (skewness and
kurtosis). This information is particularly needed if the variables are being used with parametric
statistical techniques, such as t-tests or analysis of variance. While the Skewness value indicates
the symmetry of the distribution, Kurtosis indicates how much peaked the distribution is. If
skewness and kurtosis value is 0, which is very uncommon in social sciences, the distribution
is perfectly normal.

Whereas positive skewness values mean positive skew or scores clustered to the left at the low
values, negative skewness values mean clustered scores to the right at the high values. While

positive kurtosis values mean that the distribution is clustered in the centre or rather peaked,
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negative kurtosis values mean that the distribution of the scores is fairly flat with a lot of cases
in the extremes.

In this study, Descriptives analysis was used for the vocabulary knowledge reflected in the total
scores of the pre- and post-test, the word meaning knowledge reflected in the total scores of the
pre- and post-test, the word family knowledge reflected in the total scores of the pre- and post-
test, the collocations knowledge reflected in the total scores of the pre- and post-test.

3.8.1.3 Explore to assess normality

The word ‘normal’ is used to report a symmetrical, bell-shaped curve with the greatest
frequency in the centre and the smaller frequencies extended to the extremes (Gravetter and
Wallnau, 2004). Although skewness and kurtosis values can help with assessing normality, the
Explore option in SPSS is a more accurate way of reporting the normality of the data. The
results of the Kolmogorov-Smirnov statistic assess the normality of the distribution of scores.
Normality is indicated by a statistically non-significant result (Sig. value of more than .05).

In this study, Kolmogorov-Smirnov analysis was used for the normality of the data collected
from the pre- and post-tests testing vocabulary knowledge, and the normality of the data
collected from the items testing word meaning knowledge, word family knowledge, and
collocations knowledge reflected in the scores of the pre- and post-tests.

3.8.1.4 Chi-square test for independence

Chi-square test for independence is used to explore the relationship between two categorical
variables. Each variable can have two or more categories. Chi-square test provides a
comparison between the observed frequencies with the values which would be expected if there
was no association between the two variables being measured. It is displayed in a
crosstabulation table. When there are two categories in each variable, an additional correction
value; namely, Yates’ Correction for Continuity, is included in the output from Chi-square. One
of the assumptions of chi-square regarding the ‘minimum expected cell frequency’ is that the
frequency should be 5 or greater in at least 80 percent of cells. If this assumption is violated,
Fisher’s Exact Test should be referred to. The main value in the input of Chi-square is Pearson
Chi-square; however, in 2 by 2 tables, Continuity Correction should be used. In order for the
result to be statistically significant, Sig. value should be .05 or smaller.
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In this study, Chi-square was used to investigate the association between the different reading
instructional formats and second language vocabulary acquisition including second language
word meaning learning, word family learning, and collocations learning.

3.8.2 Inferential analysis
3.8.2.1 Paired-samples t-test

A paired-samples t-test is used when data is collected from one group of people under two
different conditions. This technique works well in situations of pre-test/post-test experimental
designs if the data collected is normally distributed. This test tells the researcher whether there
is a statistically significant difference in the mean scores of the different conditions. Sig. (2-
tailed) is the probability (p) value. If p is less than .05, it can be concluded that there is a
statistically significant difference between the two scores.

In this study, a paired-samples t-test was used to investigate the effect of the treatment on
general vocabulary knowledge building.

3.8.2.2 Wilcoxon Signed Rank test

The Wilcoxon Signed Rank test is a non-parametric test used with repeated measures; that is,
when the participants are measured under two different conditions if the data collected is not
normally distributed. This test is used as an alternative to a Paired-Samples T-test which
compares the means of two tests. Instead Wilcoxon Signed Rank compares the ranks. The two
things to look at in the output are the Z value and the significance level which is displayed as
Asymp.Sig (2-tailed). If the probability value, P, is less than or equal to .05, the results of the

test are statistically significant.

In this study, Wilcoxon Signed Rank test was used to investigate the effect of the treatment on
word meaning knowledge, word family knowledge, and collocations knowledge since the data

collected for these items is not normally distributed.

3.8.2.3 Independent-samples t-test

An independent samples t-test is used for comparing the mean score, on a continuous variable,
for two different groups of participants when the data collected is normally distributed. The test
tells whether there is a statistically significant difference in the mean scores for the two groups.
The results of an independent-samples t-test display the mean and standard deviation for each

of the groups studied. The first section of the output box displays the results of Leven’s test for
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equality of variance. Levene’s test reveals whether the variance of scores for both groups is the
same. The result of this test determines which t-value is the right one to be used. If the Sig.
value for Levene’s test is larger than .05, the first line in the table should be used. To assess the
difference between the groups, Sig. (2-tailed) is used. If this value is equal to or less than .05,
there is a statistically significant difference in the mean scores.

In this study, an independent-samples t-test was used to investigate the effect of the online
reading split=attention and integrated instructional formats on vocabulary knowledge building.

3.8.2.4 Mann-Whitney U test

The Mann-Whitney U test is a non-parametric test used to investigate the differences between
two independent groups on a continuous measure if the data collected is not normally
distributed. This test is used as an alternative to Independent-Samples T-test which compares
the means of two tests. Instead Mann-Whitney U compares the medians. The main values to
look at in the output are the Z value and the significance level, which is displayed as Asymp.Sig
(2-tailed). If the probability value, P, is less than or equal to .05, the results of the test are

statistically significant.

In this study, Mann-Whitney U test was used to investigate the effect of the online reading
different instructional formats on word meaning knowledge, word family knowledge, and
collocations knowledge since the data collected for these items is not normally distributed.

3.8.2.5 One-way between-groups analysis of variance

One-way between-groups ANOVA is used when there is one independent variable with three
or more groups and one dependent continuous variable if the data collected is normally
distributed. ‘One-way’ indicates that there is only one independent variable, and ‘between-
groups’ indicates that there are different participants in each group. The test reveals whether
there are statistically significant differences in the mean scores on the dependent variable across
the three or more groups.

The results table informs the researcher about information of each group. The homogeneity of
variance displays Levene’s test for homogeneity of variances, which tests whether the variance
in scores for each one of the groups is the same. If the significance value for Levene’s test is
greater than .05, the assumption of homogeneity of variance in the test is not violated.
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Regarding the statistical significance of the results, the p value should be considered. If Sig. is
equal to or less than .05, there is a statistically significant difference somewhere among the

mean scores on the dependent variable for the three or more groups.

In this study, a one-way between-groups analysis of variance test was used to explore the effect
of different proficiency levels on acquiring new vocabulary items in both online reading split-
attention and integrated instructional formats, and also to explore the effect of L1 on acquiring

new vocabulary items in both online reading split-attention and integrated instructional formats

3.8.2.6 Kruskal-Wallis Test

The Kruskal-Wallis test is the non-parametric alternative to a one-way between-groups analysis
of variance. It facilitates comparing the scores on some continuous variable for three or more
groups. Scores are converted to ranks and the mean rank for each group is compared. This type
of analysis is a between-groups analysis so different people from each of the different groups
compared. The main values to focus on from the output of this test are: Chi-Square value, the
degree of freedom (df) and the significance level (Asymp. Sig). If the significance level is less
than .05, it can be concluded that there is a statistically significant difference in the continuous

variable across the groups.

In this study, Kruskal-Wallis test was used to investigate the effect of different proficiency
levels on word meaning, word family, and collocations acquisition in both online reading split-
attention and integrated instructional formats. It was also used to investigate the effect of L1 on
word meaning, word family, and collocations acquisition in both online reading split-attention
and integrated instructional formats. The reason of using Kruskal-Wallis is that the data

collected in the groups is not normally distributed.

3.9 Ethical Issues

In accordance with the ethical guidelines of Newcastle University, privacy and confidentiality
of the participants information and their test results were considered during the whole research

process.

The researcher met the participants at the start of one of their classes, and was introduced by
the class teacher. The aim and nature of the research were thoroughly explained. The students
were asked to volunteer in the experiment and were told that their results would not be shared
with any of the INTO staff, and would not affect their INTO curriculum tests. They were also
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told that the experiment would take place out of class time, so it would not affect their actual
program schedule. Participants were also informed that they could withdraw from the
experiment at any time, but were told that there was a shopping voucher prize draw at the end
of the experiment for those who completed the five sessions. All of the guarantees of anonymity
and freedom to withdraw were verbally given at the initial introduction of the research and were
repeated immediately before the treatment.

3.10 Summary

This chapter has explained the research focus, clarified the research questions, and outlined the
methodological approach, research design and the data collection procedures in detail. A
quantitative approach was adopted in an attempt to fill in a gap in literature about the effect of
different instructional formats of reading texts on vocabulary learning among EAP adult
learners. The quantitative data was collected from INTO EAP students by logging in to the
experiment website designed by the researcher and developed by a specialized programmer.
Data validity and reliability were considered, achieved and tested. Cronbach Alpha test showed
reliability of at least .6 for all tests and variables used in the treatment. Finally, ethical
considerations were taken throughout the whole research process to make sure that the data
from all participants was kept private and confidential, and that all participants participated
willingly and felt free to opt out of the research any time they wanted to.
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Chapter 4. Results

4.1 Introduction

This chapter provides a presentation of the description, analysis and results of the quantitative
data collected by the use of quasi-experimentation method. The chapter starts with an overview
of the research topic and the research questions presented in Ch.3 before addressing these

questions by stating and explaining the quantitative data findings.

4.2 Overview

The main purpose of this study is to investigate whether there is a relation between cognitive
load and building vocabulary knowledge; thus, whether vocabulary among EAP students can
be learnt more effectively depending on the different instructional formats of the online reading
texts; namely, split-attention and integrated instructional formats.

The dependant variables in this study are the total scores of the pre-test, post-test, and
vocabulary tests accompanying reading texts in both integrated and split-attention formats. The
vocabulary tests aim at testing three aspects of acquiring new vocabulary, so they test: word
meaning knowledge, word family knowledge, and collocations knowledge.

The independent variables in the study are:

e Reading instructional formats; namely, integrated format and split-attention format.

e Participants’ linguistic proficiency level where >5.5 IELTS score is considered lower
proficiency level, and <5.5 IELTS score is considered higher proficiency level for the
sake of this study.

e Participants’ first language (L1) which is either Arabic or Chinese.
Therefore, the study aims at answering the following major research question, noted in 3,

1. Is an online reading task in the integrated format more effective than in the split-attention
format in helping adult EAP learners build their vocabulary knowledge?
1.1. Isanonline reading task in the integrated format more effective than in the split-attention
format in helping adult EAP learners build their word meaning knowledge?
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1.2. Isanonline reading task in the integrated format more effective than in the split-attention
format in helping adult EAP learners build their word families knowledge?
1.3. Isanonline reading task in the integrated format more effective than in the split-attention
format in helping adult EAP learners build their collocations knowledge?
2. Do adult EAP learners at different proficiency levels acquire new vocabulary items from
the reading text in both split-attention and integrated formats differently?
3. Do adult EAP learners whose first language is Arabic acquire new vocabulary items from
the reading text in both split-attention and integrated formats differently from adult EAP
learners whose first language is Chinese?

4.3 Data Preparation

4.3.1 Coding and inputting the data

The data for this study was all collected online, and the results were all saved in a Structured
Query Language (SQL) database. SQL is a domain-specific language used in programming and
designed for managing data held in a relational database management system. They were also
displayed as a table on a dashboard which could be seen only by the researcher and the
programmer. Figure 4-1 below shows an example of the results displayed in the database. The
green fields represent correct answers, and the red ones represent incorrect answers.

Results :

#  Studentld Results

1 into-

n re-Test Answers
integrated-1

P
3 & 5| o/ W & 17 18 19 24 25 a1 32 |43 24 35 [38 a7 38 39 a7 (48 45 50| 51 52| 53 54 58
ababalb b b b b c a8 & a a8 c E b b c b s
Pre-Test Answers
1|2 [a |4 5| &7 [e 12 16 17 21 22 |89 24 25 26 |27 28 29 30| a1| 32 22 a4 35 8§ a7 3 42 43 M4 45 26 |4 48 49 50 53 54 55 56 57 58 59 60
ababizbhbhb a a b b a b bbabeccecacaa a2 coa ab bbb cbaachala
Pre-Test Answers
12 5 6 |7 8| 8 10 11 14 15 {16 17 18 19 20 21 25 26 29 28 38 a0 31 22 33 a4 a5 38 (39 40 a1 §3 43 4445 @8 47 48 45 50| 51 52 53 54 55 56 57 |8 59 60
ab abbbbalc b b b/ b b c|b b b b c ca & a e cha ac a abbbbcchbaasc s &
Pre-Test Answers
12 56fMa 14 15 ({6 17 20 29 (a0 a1 a4 35 36 37 38 39 40 41 42 43 47 (48 29 53 59 60
ab ablakb b b b = c c = a aehbhaca a b c 5 a
re-Test Answers
A EEEEL 11 12 17 18 19 20 21 33 22 34 25 28 20 30 31 32 [38) 34 35 36 37| 30 30 80 41 43 43 44 |45 46 47 48 40 50 51|53 53 57 (5859 &0
ab@Ehbabb b coa b b b b b b b|c|c/cla & a 2 8 c el ac babbbb = c 2 a

Figure 4-1 an example of the results as displayed in the database

integrated-2

integrated-3

integrated-4

5 into-
integrated-3
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The results, as could be seen on the website, were filtered by test, participant, or reading group.
Figure 4-2 below shows the page of the tests which can be seen by using any of the filters, so
they can be filtered by test, students groups, or students.

Tests Results

Here you can find reports about the exams .

Filters :

Figure 4-2 Test filters

Each correct answer in the tests was given the score of 1, and each wrong answer was given
the score of 0. The maximum score in the pre- and post-tests is 60, whereas the maximum score
in each of the three tests within the treatment is 30. To analyse the data, the results were all
exported as a (.XLS) file, which in turn was exported into SPSS.

4.3.2 Data screening and cleaning

Before analysing the data, it was checked for errors as an extra check although no impossible
data or incorrectly entered values were expected because the data was all transferred
electronically from the website where it was collected. A Frequency test was run nonetheless,
and the data had no out-of-range values, incorrectly entered values, or contradicting data.

There were drop out cases who were deleted from the whole list of participants and replaced by
others during the data collection time. Originally, there were 35 participants in the “Integrated”
group, and 34 participants in the “Split-attention” group. 9 participants from both groups
dropped out, so they were replaced by others who met the requirements of the experiment in
order to have 30 participants in each group.
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4.3.3 Handling missing data

The website designed for this research was programmed so that participants were notified if
they missed an answer; however, they were still given the choice not to answer. The main aim
of the notification is reminding the participants in case they forgot to answer the question, but
at the same time encouraging them to answer all the questions without putting any pressure on
them. Luckily, there were not missing answers.

4.3.4 Recoding the data

To prepare the data for descriptive analysis, the total scores of Pre-test, post-test, and each of
the word meaning, word family, and collocation knowledge dependant variables in both pre-
and post-tests were calculated before the mean of each test total score was calculated using
SPSS. Afterwards, the data from each test was recoded into nominal variables where total scores
with the range 0 - 0.44 were given the value 0, and total scores with the range 0.45 — 1 were
given the value 1.

4.4 Descriptive Findings

4.4.1 First language (L1) and linguistic proficiency

Table 4-1 L1 Frequency

Frequency Percent Valid Percent | Cumulative Percent
Valid Arabic 35 58.3 58.3 58.3
Chinese 25 41.7 41.7 100.0
Total 60 100.0 100.0

Table 4-2 Proficiency Level Frequency

Frequency Percent Valid Percent | Cumulative Percent
Valid | High 30 50.0 50.0 50.0
Low 30 50.0 50.0 100.0
Total 60 100.0 100.0

On one hand, the output of the proficiency frequency is expected because the sampling
procedures aimed at 30 participants in each group, out of which there were 50% participants
with >5.5 IELTS score and 50% participants with = or <5.5 IELTS score. On the other hand,
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the output of L1 frequency, shows that there are 35 (58.3 per cent) speakers of Arabic as a first

language, and 25 (41.7 per cent) speakers of Chinese as a first language.

4.4.2 Vocabulary knowledge in pre- and post-tests

Table 4-3 Vocabulary knowledge in Pre-test

Frequency Percent Valid Percent | Cumulative Percent
Valid 0 8 13.3 13.3 13.3
1 52 86.7 86.7 100.0
Total 60 100.0 100.0
Table 4-4 Vocabulary Knowledge in Post-test
Frequency Percent Valid Percent | Cumulative Percent
Valid 0 4 6.7 6.7 6.7
1 56 93.3 93.3 100.0
Total 60 100.0 100.0

The output of the frequency of the recoded scores of vocabulary knowledge in pre- and post-
tests shows that whereas 86.7 per cent of the participants in both split-attention and integrated
groups answered correctly in the pre-test, 93.3 per cent of the participants answered correctly
in the post-test, so there was 6.6 per cent increase in the number of participants who answered

correctly after the treatment.

Table 4-5 Descriptive Statistics for Pre- and Post-tests

N Minimum | Maximum | Mean | Std. Deviation Skewness Kurtosis
Std. Std.
Statistic | Statistic | Statistic | Statistic Statistic Statistic | Error | Statistic | Error
Pre Total 60 17.00 56.00 | 36.2667 8.60206 -.158 .309 -412 .608
Post Total 60 17.00 56.00 | 39.5667 7.96468 -.350 .309 .033 .608
Valid N 60
(listwise)

The descriptive statistics of the vocabulary knowledge reflected in pre- and post-tests show that
the maximum total score of correct answers in both pre- and post-tests was 56 (out of 60), and
the minimum total score of correct answers in both tests was 17 (out of 60) with a mean of
36.27 and a standard deviation of 8.6 for pre-test, and a higher mean of 39.57 with less standard
deviation of 7.96 for post-test. The total score of the pre-test was slightly skewed, with negative
skewness of -0.16 (SE = 0.31) and negative kurtosis of -0.41 (SE = 0.61). The total score of the
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post-test was also slightly skewed with negative skewness of -0.35 (SE = 0.31) and positive
kurtosis of 0.03 (SE = 0.61).

Table 4-6 Tests of Normality for Pre-test

Kolmogorov-Smirnov® Shapiro-Wilk
Statistic df Sig. Statistic Df Sig.
PreTotal .054 60 .200" .990 60 .900

*. This is a lower bound of the true significance.

a. Lilliefors Significance Correction

Table 4-7 Tests of Normality for Post-test

Kolmogorov-Smirnov® Shapiro-Wilk
Statistic df Sig. Statistic Df Sig.
PostTotal .078 60 .200" .986 60 717

*. This is a lower bound of the true significance.

a. Lilliefors Significance Correction

Histogram Histogram

] Mean = 35.27 57 ] Mean = 38 57
Std, Dev. = 8 602 Std Dev. = 7.985
H = 60 N=ED

5

-

Frequency
Frequency

Il | [

T T
2000 3000 40,00 $0.00 50.00 2000 30.00 4000 5000 60.00

PreTotal PostTotal

Figure 4-3 Normality for pre and post test

The statistically non-significant result of the Kolmogorov-Smirnov normality test of 0.2 for
both pre- and post-tests results indicates that the data collected from the pre- and post-tests is
normally distributed.
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4.4.3 Word meaning in pre- and post-tests

Word Meaning in Pre-test Word Meaning in Post-test
) 607
50 504
a0 304
g z
c c
o L
g_ 3
s HES
L 3
o [
207 0
10 10
T T r T T
0 1 [] 1
PreWordMeaning PostWordMeaning

Figure 4-4 Word meaning in pre- and post-tests

The output of the frequency of the recoded scores of word meaning knowledge in pre- and post-
tests shows that whereas 86.7 per cent of the participants in both split-attention and integrated
groups answered correctly in the pre-test, 96.7 per cent of the participants answered correctly
in the post-test., so there was 10 per cent increase in the number of participants who answered
the word meaning variable questions correctly after the treatment.

Table 4-8 Descriptive Statistics for Word Meaning Pre- and Post-tests

Std.

N Minimum | Maximum | Mean Deviation Skewness Kurtosis

Std. Std.

Statistic | Statistic | Statistic | Statistic Statistic Statistic| Error | Statistic| Error

Pre Word Meaning 60 6.00 20.00|12.2833 3.42519 .213 .309 -.418 .608
Total
Post Word 60 6.00 19.00 | 14.3833 3.00334 -.558 .309 -.244 .608

Meaning Total

valid N (listwise) 60

The descriptive statistics of the word meaning knowledge reflected in pre- and post-tests show
that whereas the maximum total score of correct answers in word meaning pre-test was 20 (out
of 20), the maximum total score of correct answers in the word meaning post-test was 19 (out
of 20); however, the minimum total score of correct answers in both tests was 6 (out of 20) with

a mean of 12.28 and a standard deviation of 3.43 for word meaning pre-test, and a higher mean
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of 14.38 with less standard deviation of 3 for word meaning post-test. The total score of the
word meaning pre-test was slightly skewed, with positive skewness of 0.21 (SE = 0.31) and
negative kurtosis of -0.42 (SE = 0.61). The total score of the word meaning post-test was
moderately skewed with negative skewness of -0.56 (SE = 0.31) and negative kurtosis of -0.24

(SE = 0.61).

Table 4-9 Tests of Normality for Word Meaning Pre-test

Kolmogorov-Smirnov@ Shapiro-Wilk
Statistic Df Sig. Statistic df Sig.
Pre Word Meaning Total 116 60 .042 .970 60 .148
a. Lilliefors Significance Correction

Table 4-10 Tests of Normality for Word Meaning Post-test

Kolmogorov-Smirnov® Shapiro-Wilk
Statistic df Sig. Statistic Df Sig.
Post Word Meaning Total 155 60 .001 .952 60 .019
a. Lilliefors Significance Correction

20007 20,007

15007 15.007

12507 12507

10,007 10007

T T
PostWordMeaningTotal PreWordheaningTotal

Figure 4-5 Normality for word meaning pre and post test

The statistically significant result of the Kolmogorov-Smirnov normality test of 0.04 for word
meaning pre-test and 0.001 for word meaning post-test results indicates that the data collected
from the word meaning pre- and post-tests is not normally distributed.
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4.4.4 Word family in pre- and post-tests

Table 4-11 Word Family in Pre-test

Cumulative
Frequency Percent Valid Percent Percent
Valid [0 15 25.0 25.0 25.0
1 45 75.0 75.0 100.0
Total 60 100.0 100.0
Table 4-12 Word Family in Post-test
Cumulative
Frequency Percent Valid Percent Percent
Valid 0 13 21.7 21.7 21.7
1 47 78.3 78.3 100.0
Total 60 100.0 100.0

The output of the frequency of the recoded scores of word family knowledge in pre- and post-
tests shows that whereas 75 per cent of the participants in both split-attention and integrated
groups answered correctly in the pre-test, 78.3 per cent of the participants answered correctly
in the post-test., so there was 3.3 per cent increase in the number of participants who answered
the word family variable questions correctly after the treatment.

Table 4-13 Descriptive Statistics for Word Family Pre- and Post-tests

Std.
N Minimum | Maximum | Mean Deviation Skewness Kurtosis
Std. Std.
Statistic | Statistic | Statistic | Statistic | Statistic | Statistic| Error | Statistic | Error
Pre Word Family 60 5.00 17.00 | 11.0833 3.52854 -.251 .309 -.955 .608
Total
Post Word Family 60 5.00 18.00 | 11.3667 3.48832 -.130 .309 -.755 .608
Total
Valid N (listwise) 60

The descriptive statistics of the word family knowledge reflected in pre- and post-tests show
that whereas the maximum total score of correct answers in word family pre-test was 17 (out
of 20), the maximum total score of correct answers in the word family post-test was 18 (out of
20); however, the minimum total score of correct answers in both tests was 5 (out of 20) with a
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mean of 11.08 and a standard deviation of 3.53 for word family pre-test, and a mean of 11.37
and a standard deviation of 3.49 for word family post-test. The total score of the word family
pre-test was slightly skewed, with negative skewness of -0.25 (SE = 0.31) and negative kurtosis
of -0.96 (SE = 0.61). The total score of the word meaning post-test was also slightly skewed
with negative skewness of -0.13 (SE = 0.31) and negative kurtosis of -0.76 (SE = .61).

Table 4-14 Tests of Normality for Word Family Pre-test

Frequency

Kolmogorov-Smirnov@ Shapiro-Wilk
Statistic Df Sig. Statistic df Sig.
Pre Word Family Total 152 60 .001 .947 60 .011
a. Lilliefors Significance Correction
Tests of Normality for Word Family Post-test
Kolmogorov-Smirnov® Shapiro-Wilk
Statistic df Sig. Statistic Df Sig.
Post Word Family Total 122 60 .027 .969 60 .128
a. Lilliefors Significance Correction
Histogram Histogram

Mean =11 08
Stdl. Dev. = 3.529
N=80

7.50

T
1000

1250

T
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T
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T
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T
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1750

Mean = 11.37
Stdl. Dev. = 3488
N=80

PreWordFamiliesTotal PostWordFamiliesTotal

Figure 4-6 Normality for word families pre and post test

The statistically significant result of the Kolmogorov-Smirnov normality test of 0.001 for word
family pre-test and 0.03 for word family post-test results indicates that the data collected from

the word family pre- and post-tests is not normally distributed.
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Table 4-15 Collocations in Pre-test

Chapter 4.

Cumulative
Frequency Percent Valid Percent Percent
Valid 0 4 6.7 6.7 6.7
1 56 93.3 93.3 100.0
Total 60 100.0 100.0
Table 4-16 Collocations in Post-test
Cumulative
Frequency Percent Valid Percent Percent
Valid 0 4 6.7 6.7 6.7
1 56 93.3 93.3 100.0
Total 60 100.0 100.0

The output of the frequency of the recoded scores of collocations knowledge in pre- and post-

tests shows that 93.3 per cent of the participants in both split-attention and integrated groups

answered correctly in both the pre-test and the post-test.

Table 4-17 Descriptive Statistics for Collocations Pre- and Post-tests

Std.
N Minimum | Maximum | Mean Deviation Skewness Kurtosis
Std. Std.
Statistic | Statistic | Statistic | Statistic | Statistic | Statistic| Error | Statistic| Error
Pre Collocations 60 4.00 20.00 | 12.9000 3.21385 -.277 .309 .335 .608
Total
Post Collocations 60 6.00 20.00 | 13.8167 3.08903 -.400 .309 -.225 .608
Total
Valid N (listwise) 60

The descriptive statistics of the collocations knowledge reflected in pre- and post-tests show

that the maximum total score of correct answers in both collocations pre-test and post-test was

20 (out of 20); however, whereas the minimum total score of correct answers in the collocations

pre-test was 4 (out of 20), the same score was 6 (out of 20) in the collocations post-test with a

mean of 12.9 and a standard deviation of 3.21 for collocations pre-test, and a higher mean of

13.82 and a standard deviation of 3.09 for collocations post-test. The total score of the

collocations pre-test was slightly skewed, with negative skewness of -0.28 (SE = 0.31) and
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positive kurtosis of 0.34 (SE = 0.61). The total score of the collocations post-test was also
slightly skewed with negative skewness of -0.4 (SE = 0.31) and negative kurtosis of -0.23 (SE

= 0.61).

Table 4-18 Tests of Normality for Collocations Pre-test

Kolmogorov-Smirnov® Shapiro-Wilk
Statistic Df Sig. Statistic Df Sig.
Pre Collocations Total 112 60 .057 .976 60 .282
a. Lilliefors Significance Correction

Table 4-19Tests of Normality for Collocations Post-test

Kolmogorov-Smirnov? Shapiro-Wilk
Statistic df Sig. Statistic Df Sig.
Post Collocations Total 157 60 .001 .967 60 107
a. Lilliefors Significance Correction

Histogram Histogram

Mean = 12.90 Mean =1382
Stl. Dev. =3.214 Std. Dev. =3.089
N=80 N=80

Frequency
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Figure 4-7 Normality for collocations pre and post test

The statistically non-significant result of the Kolmogorov-Smirnov normality test of 0.06 for
collocations pre-test indicates that the data collected from the collocations pre-test is normally
distributed, while the statistically significant result of 0.001 for collocations post-test indicates

that the data collected from the collocations post-test is not normally distributed.

4.4.6 Is there an association between different reading instructional formats and

second language vocabulary learning?

A crosstabulation test showed that 100 % of participants in the integrated group answered the

post-test correctly, while 86.7 % of participants in split-attention group answered correctly;
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however, a Chi-square test for independence (with Yates Continuity Correction) indicated no
statistically significant association between different reading instructional formats and second
language vocabulary learning, p = .12, phi = -.27. Because the table violates the Chi-square
assumption of having at least 80% of cells counting more than 5, the Fisher’s Exact Test was

considered where P=.112.

Table 4-20 Chi-Square Tests for Groups and Post-test

Asymptotic Significance (2- Exact Sig. (2- Exact Sig. (1-
Value | df sided) sided) sided)
Pearson Chi-Square 4.286%| 1 .038
Continuity Correction® 2411 1 421
Likelihood Ratio 5.831| 1 .016
Fisher's Exact Test 112 .056
Linear-by-Linear 4214 1 .040
Association
N of Valid Cases 60

a. 2 cells (50.0%) have expected count less than 5. The minimum expected count is
2.00.

b. Computed only for a 2x2 table

Table 4-21 Symmetric Measures

Value Approximate Significance

Nominal by Nominal Phi -.267 .038
Cramer's V .267 .038
N of Valid Cases 60

4.4.7 Is there an association between different reading instructional formats and
second language word meaning learning?

A Crosstabulation test showed that 100 % of participants in the integrated group answered the
word meaning post-test correctly, while 93.3 % of participants in split-attention group answered
correctly; however, a Chi-square test for independence (with Yates Continuity Correction)
indicated no statistically significant association between different reading instructional formats
and second language word meaning learning, p = .47, phi =-.19. Because the table violates the
Chi-square assumption of having at least 80% of cells counting more than 5, the Fisher’s Exact
Test was considered where P=.492.
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Table 4-22 Chi-Square Tests for Groups and Word Meaning Post-test

Asymptotic Significance (2- Exact Sig. (2- Exact Sig. (1-
Value | df sided) sided) sided)
Pearson Chi-Square 2.069%| 1 .150
Continuity Correction® 517 |1 472
Likelihood Ratio 2842 |1 .092
Fisher's Exact Test 492 .246
Linear-by-Linear 2034 |1 .154
Association
N of Valid Cases 60

a. 2 cells (50.0%) have expected count less than 5. The minimum expected count is 1.00.

b. Computed only for a 2x2 table

Table 4-23 Symmetric Measures

Value Approximate Significance
Nominal by Nominal Phi -.186 .150
Cramer's V .186 .150

N of Valid Cases 60

4.4.8 Is there an association between different reading instructional formats and

second language word family learning?

A Crosstabulation test showed that 86.7 % of participants in the integrated group answered the

word family post-test correctly, while only 70 % of participants in split-attention group

answered correctly; however, a Chi-square test for independence (with Yates Continuity

Correction) indicated no statistically significant association between different reading

instructional formats and second language word family learning, p = .21, phi=-.2

Table 4-24 Chi-Square Tests for Groups and Word Family Post-test

Asymptotic Significance (2- Exact Sig. (2- Exact Sig. (1-
Value | df sided) sided) sided)
Pearson Chi-Square 24552 1 117
Continuity Correction® 1571 1 .210
Likelihood Ratio 2506( 1 113
Fisher's Exact Test .209 .105
Linear-by-Linear 24141 1 .120
Association
N of Valid Cases 60

a. 0 cells (.0%) have expected count less than 5. The minimum expected count is 6.50.
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b. Computed only for a 2x2 table

Table 4-25 Symmetric Measures

Value Approximate Significance

Nominal by Nominal Phi -.202 117
Cramer's V .202 117
N of Valid Cases 60

4.4.9 Is there an association between different reading instructional formats and
second language collocations learning?

A Crosstabulation test showed that 96.7 % of participants in the integrated group answered the
collocations post-test correctly, while only 90 % of participants in split-attention group
answered correctly; however, a Chi-square test for independence (with Yates Continuity
Correction) indicated no statistically significant association between different reading
instructional formats and second language word family learning, p = .61, phi=-.13

Table 4-26 Chi-Square Tests for Groups and Collocations Post-test

Asymptotic Significance (2- Exact Sig. (2- Exact Sig. (1-
Value | df sided) sided) sided)
Pearson Chi-Square 1.0712] 1 .301
Continuity Correction® 268 |1 .605
Likelihood Ratio 1118 |1 .290
Fisher's Exact Test .612 .306
Linear-by-Linear 1054 |1 .305
Association
N of Valid Cases 60
Table 4-27 Symmetric Measures
Value Approximate Significance
Nominal by Nominal Phi -.134 .301
Cramer's V 134 .301
N of Valid Cases 60
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Inferential Findings
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4.5.1 The effect of the treatment on general vocabulary knowledge building

Because the comparison is for the same group, a paired-samples t-test was conducted to

evaluate the effect of the treatment on participants’ scores of the vocabulary test. There was a

statistically significant increase in the test scores from pre-test (M = 36.3, SD = 8.6) to post-test
(M =39.6, SD =7.96), t (59) = 4.9, p <.001 (two-tailed). The main increase in test scores was
3.3 with a 95% confidence interval ranging from 1.95 to 4.64.

Table 4-28 Paired Samples Statistics

Mean N Std. Deviation | Std. Error Mean
Pair1 | PostTotal 39.5667 60 7.96468 1.02824
PreTotal 36.2667 60 8.60206 1.11052
Table 4-29 Paired Samples Test
Paired Differences
95% Confidence Interval of
Std. Std. Error the Difference Sig. (2-
Mean | Deviation Mean Lower Upper t df | tailed)
Pair |PostTotal —| 3.300 5.22153 .67410 1.95113 4.64887 | 4.895 | 59 .000
1 PreTotal 00

4.5.2 The effect of the treatment on word meaning

Because the data collected from the word meaning pre- and post-tests was not normally

distributed, a non- parametric test (Wilcoxon Signed Rank Test) was used to investigate the

effect of the treatment on word meaning test scores.

A Wilcoxon Signed Rank Test revealed a statistically significant increase in word meaning test

scores following the treatment, z = -4.8, p < .001. The median of the word meaning total score

increased from word meaning pre-test (MD = 12) to word meaning post-test (MD = 15).

Table 4-30 Test Statistics?

Post-Word Meaning Total — Pre-Word Meaning Total

Z

-4.801°

Asymp. Sig. (2-tailed)

.000

a. Wilcoxon Signed Ranks Test

b. Based on negative ranks.
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Table 4-31 Descriptive Statistics

Percentiles
N 25th 50th (Median) 75th
Pre-Word Meaning Total 60 10.0000 12.0000 14.7500
Post-Word Meaning Total 60 12.0000 15.0000 17.0000

4.5.3 The effect of the treatment on word family

Chapter 4.

Because the data collected from the word family pre- and post-tests was not normally

distributed, a non- parametric test (Wilcoxon Signed Rank Test) was used to investigate the

effect of the treatment on word family test scores.

A Wilcoxon Signed Rank Test revealed a statistically non-significant increase in word family

test scores following the treatment, z = -.9, p = .39. The median of the word family total score

stayed the same (MD = 12) for the word family pre-test and the word family post-test.

Table 4-32 Descriptive Statistics

Percentiles
N 25th 50th (Median) 75th
Pre-Word Family Total 60 8.2500 12.0000 14.0000
Post-Word Family Total 60 9.0000 12.0000 14.0000

Table 4-33 Test Statistics?

Post-Word
Families Total —
Pre-Word

Families Total

Z

-.863P

Asymp. Sig. (2-tailed)

.388

a. Wilcoxon Signed Ranks Test

b. Based on negative ranks.

4.5.4 The effect of the treatment on collocations

Because the data collected from the collocations pre- and post-tests was not normally

distributed, a non- parametric test (Wilcoxon Signed Rank Test) was used to investigate the

effect of the treatment on collocations test scores.
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A Wilcoxon Signed Rank Test revealed a statistically significant increase in collocations test
scores following the treatment, z = -2.3, p = .02. The median of the collocations total score
increased from collocations pre-test (MD = 13) to collocations post-test (MD = 14).

Table 4-34 Test Statistics?

Post-Collocations Total — Pre-Collocations Total
Z -2.282°
Asymp. Sig. (2-tailed) .023

a. Wilcoxon Signed Ranks Test

b. Based on negative ranks.

Table 4-35 Descriptive Statistics

Percentiles
N 25t 50th (Median) 75th
Pre-Collocations Total 60 10.2500 13.0000 15.0000
Post-Collocations Total 60 12.0000 14.0000 16.0000

4.5.5 The effect of the online reading split-attention and integrated instructional

formats on vocabulary knowledge building

Because two different groups of participants were being compared, an independent-samples t-
test was conducted in order to compare the post-test scores of split-attention group and
integrated group. There was no statistically significant difference in scores for integrated group
(M =40, SD =7.02) and split-attention group (M =39.13, SD =8.91); t (58) = .42, p = .68, two-
tailed). Mean difference = .87, 95% CI: -3.28 to 5.01. The result of the T-test run to compare
the means of the post-test results of the split-attention and integrated groups indicated that
although the integrated group had higher scores than the split-attention group in the general
vocabulary knowledge post-test, that difference was not statistically significant.

Table 4-36 Group Statistics

Group N Mean Std. Deviation | Std. Error Mean
Post-Total | Integrated Group 30 40.0000 7.02213 1.28206
Split-attention Group 30 39.1333 8.90847 1.62646

Table 4-37 Independent Samples Test

Levene's Test

for Equality of

Variances t-test for Equality of Means
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95% Confidence
Interval of the
Sig. (2- Mean Std. Error Difference
F Sig. T df tailed) | Difference | Difference Lower Upper
Post- | Equal 772 .383|.418 58 677 .86667 2.07100| -3.27889| 5.01222
Total |variances
assumed
Equal .418|55.000 677 .86667 2.07100| -3.28371| 5.01704
variances
not assumed

4.5.6 The effect of the online reading split-attention and integrated instructional
formats on word meaning knowledge

Because the data collected from the word meaning post-test was not normally distributed, a
non- parametric test (Mann-Whitney U Test) was used to investigate the effect of the online
reading split-attention and integrated instructional formats on word meaning knowledge.

A Mann-Whitney U Test revealed no statistically significant difference in the word meaning
post-test results between the split-attention group (MD = 16, n = 30) and the integrated group
(MD = 14, n = 30), U = 360, z = -1.34, p = .18; thus, it cannot be claimed that the different
reading instructional formats had a statistically significant effect on word meaning post-test
Scores.

Table 4-38 Report

Post-Word Meaning Total

Group N Median
Integrated Group 30 14.0000
Split-attention Group 30 16.0000
Total 60 15.0000

Table 4-39 Test Statistics?

Post-Word Meaning Total
Mann-Whitney U 360.000
Wilcoxon W 825.000
Z -1.340
Asymp. Sig. (2-tailed) .180

a. Grouping Variable: Group
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4.5.7 The effect of the online reading split-attention and integrated instructional
formats on word family knowledge

Because the data collected from the word family post-test was not normally distributed, a non-
parametric test (Mann-Whitney U Test) was used to investigate the effect of the online reading

split-attention and integrated instructional formats on word family knowledge.

A Mann-Whitney U Test revealed no statistically significant difference in the word family post-
test results between the split-attention group (MD = 10, n = 30) and the integrated group (MD
=12,n=230), U=2346.5,z=-1.54, p=.12; thus, it cannot be claimed that the different reading
instructional formats had a statistically significant effect on word family post-test scores.

Table 4-40 Report

Post-Word Family Total

Group N Median
Integrated Group 30 12.0000
Split-attention Group 30 10.0000
Total 60 12.0000

Table 4-41 Test Statistics?

Post-Word

Families Total

Mann-Whitney U 346.500
Wilcoxon W 811.500
VA -1.537
Asymp. Sig. (2-tailed) 124

a. Grouping Variable: Group

4.5.8 The effect of the online reading split-attention and integrated instructional
formats on collocations knowledge

Because the data collected from the collocations post-test was not normally distributed, a non-
parametric test (Mann-Whitney U Test) was used to investigate the effect of the online reading

split-attention and integrated instructional formats on collocations knowledge.

A Mann-Whitney U Test revealed no statistically significant difference in the collocations post-
test results between the split-attention group (MD = 15, n = 30) and the integrated group (MD
=14,n=30), U =449.5, z=-.007, p = .99; thus, it cannot be claimed that the different reading
instructional formats had a statistically significant effect on collocations post-test scores.
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Table 4-42 Report

Post-Collocations Total

Group N Median
Integrated Group 30 14.0000
Split-attention Group 30 15.0000
Total 60 14.0000

Table 4-43 Test Statistics?

Post-Collocations Total
Mann-Whitney U 449.500
Wilcoxon W 914.500
z -.007
Asymp. Sig. (2-tailed) .994

a. Grouping Variable: Group

4.5.9 The effect of different proficiency levels on acquiring new vocabulary items
in both online reading split-attention and integrated instructional formats

A one-way between-groups analysis of variance was conducted to explore the impact of
different proficiency levels on acquiring new vocabulary items in both online reading split-
attention and integrated instructional formats. Participants were divided into four groups
according to their proficiency level and the treatment they were receiving. There was a
statistically significant difference at the p < .05 level in general vocabulary knowledge post-
total scores for the four groups: F (3, 56) = 4.1, p = .01. Post hoc comparisons using the Tukey
HSD test indicated that the mean score for split-attention low proficiency group (M = 35.47,
SD = 9.54) was significantly different from integrated high proficiency group (M = 42.93, SD
= 7.37), and that the mean score for split-attention low proficiency group (M = 35.47, SD =
9.54) was significantly different from split-attention high proficiency group (M = 42.8, SD =
6.68). The results from this test show that the proficiency level affected the vocabulary post-
test scores of the split-attention group significantly, but did not have statistically significant
effect on the vocabulary post-test scores of the integrated group.

Table 4-44 ANOVA

Post-Total

Sum of Squares df Mean Square F Sig.
Between Groups 672.733 3 224.244 4.090 .011
Within Groups 3070.000 56 54.821
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59‘

Total 3742.733
Table 4-45 Descriptives
Post-Total
95% Confidence Interval for
Std. Std. Mean

N | Mean Deviation Error Lower Bound | Upper Bound | Minimum | Maximum
Integrated High | 15 |42.9333 7.37241| 1.90355 38.8506 47.0160 29.00 56.00
Integrated Low 15] 37.0667 5.41778| 1.39887 34.0664 40.0669 31.00 49.00
Split-Attention 15| 42.8000 6.67832| 1.72434 39.1017 46.4983 28.00 54.00
High
Split-Attention 15| 35.4667 9.53839 | 2.46280 30.1845 40.7489 17.00 50.00
Low
Total 60 | 39.5667 7.96468| 1.02824 37.5092 41.6242 17.00 56.00

Table 4-46 Multiple Comparisons

Dependent Variable: Post Total
[Tukey HSD
95% Confidence Interval
() Group and | (J) Group and | Mean Difference Std. Lower Upper
Proficiency Proficiency (1-J) Error Sig. Bound Bound
Integrated High Integrated Low 5.86667 | 2.70361| .144 -1.2922 13.0255
Split Attention High .13333| 2.70361)1.000 -7.0255 7.2922
Split Attention Low 7.46667"| 2.70361| .038 .3078 14.6255
Integrated Low Integrated High -5.86667 | 2.70361| .144 -13.0255 1.2922
Split Attention High -5.73333| 2.70361| .159 -12.8922 1.4255
Split Attention Low 1.60000| 2.70361| .934 -5.5589 8.7589
Split Attention High Integrated High -.13333| 2.70361|1.000 -7.2922 7.0255
Integrated Low 5.73333| 2.70361| .159 -1.4255 12.8922
Split Attention Low 7.33333"| 2.70361| .043 1745 14.4922
Split Attention Low Integrated High -7.46667"| 2.70361| .038 -14.6255 -.3078
Integrated Low -1.60000| 2.70361| .934 -8.7589 5.5589
Split Attention High -7.33333"| 2.70361| .043 -14.4922 -.1745
*. The mean difference is significant at the 0.05 level.

45.9.1 The effect of different proficiency levels on word meaning acquisition in both

online reading split-attention and integrated instructional formats

Because the data collected from the word meaning post-test was not normally distributed, a
non- parametric test (Kruskal-Wallis Test) was used to investigate the effect of different
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proficiency levels on word meaning acquisition in both online reading split-attention and

integrated instructional formats.

A Kruskal-Wallis test revealed a statistically significant difference in the word meaning post-
test total scores across the four groups which were divided according to treatment and different
proficiency levels. ¥? (2, n = 60) = 12.94, p = 0.005. The split-attention group with high
proficiency level recorded the highest median score (Md = 42.03) amongst the four groups,
while the integrated group with low proficiency level recorded the lowest median score (Md =
21.27).

Table 4-47 Ranks

GroupandProficiency N Mean Rank

PostWordMeaningTotal Integrated High 15 33.73
Integrated Low 15 21.27
Split Attention High 15 42.03
Split Attention Low 15 24.97
Total 60

Table 4-48 Test StatisticsaP

PostWordMeaningTotal
Chi-Square 12.937
Df 3
Asymp. Sig. .005

a. Kruskal Wallis Test

b. Grouping Variable: GroupandProficiency

4.5.9.2 The effect of different proficiency levels on word family acquisition in both online
reading split-attention and integrated instructional formats

Because the data collected from the word family post-test was not normally distributed, a non-
parametric test (Kruskal-Wallis Test) was used to investigate the effect of different proficiency
levels on word family acquisition in both online reading split-attention and integrated

instructional formats.

A Kruskal-Wallis test revealed a statistically non-significant difference in the word family post-
test total scores across the four groups which were divided according to treatment and different
proficiency levels. ¥? (2, n = 60) = 6.82, p = 0.078. The integrated group with high proficiency
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level recorded the highest median score (Md = 37.80) amongst the four groups, while the split-
attention group with low proficiency level recorded the lowest median score (Md = 21.57).

Table 4-49 Ranks

GroupandProficiency N Mean Rank

PostWordFamiliesTotal Integrated High 15 37.80
Integrated Low 15 30.10
Split Attention High 15 32.53
Split Attention Low 15 21.57
Total 60

Table 4-50 Test StatisticsaP

PostWordFamiliesTotal
Chi-Square 6.817
Df 3
Asymp. Sig. .078

a. Kruskal Wallis Test

b. Grouping Variable: GroupandProficiency

4.5.9.3 The effect of different proficiency levels on collocations acquisition in both online

reading split-attention and integrated instructional formats

Because the data collected from the collocations post-test was not normally distributed, a non-
parametric test (Kruskal-Wallis Test) was used to investigate the effect of different proficiency
levels on collocations acquisition in both online reading split-attention and integrated

instructional formats.

A Kruskal-Wallis test revealed a statistically non-significant difference in the collocations post-
test total scores across the four groups which were divided according to treatment and different
proficiency levels. ¥? (2, n = 60) = 7.23, p = 0.065. The treatment (integrated) group with high
proficiency level recorded the highest median score (Md = 37.13) amongst the four groups,
while the treatment (integrated) group with low proficiency level recorded the lowest median
score (Md = 23.83).

Table 4-51 Ranks

GroupandProficiency N Mean Rank

PostCollocationsTotal Integrated High 15 37.13
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Integrated Low 15 23.83
Split Attention High 15 35.83
Split Attention Low 15 25.20
Total 60

Table 4-52 Test StatisticsaP

PostCollocationsTotal
Chi-Square 7.233
Df 3
Asymp. Sig. .065

a. Kruskal Wallis Test

b. Grouping Variable: GroupandProficiency

4.5.10 The effect of L1 on acquiring new vocabulary items in both online reading
split-attention and integrated instructional formats

A one-way between-groups analysis of variance was conducted to explore the impact of L1 on
acquiring new vocabulary items in both online reading split-attention and integrated
instructional formats. Participants were divided into four groups according to their L1 and the
treatment they were receiving. There was a statistically non-significant difference in general
vocabulary knowledge post-total scores for the four groups: F (3, 56) =1.08, p =.37. The results
of this test show that L1 did not have any statistically significant effect on acquiring new

vocabulary items in both online reading split-attention and integrated instructional formats.

Table 4-53 ANOVA

Post-Total
Sum of Squares df Mean Square F Sig.
Between Groups 203.879 3 67.960 1.075 .367
Within Groups 3538.855 56 63.194
Total 3742.733 59
Table 4-54 Descriptives
Post-Total
95% Confidence Interval for
Std. Std. Mean
N | Mean Deviation Error Lower Bound | Upper Bound | Minimum | Maximum
Integrated Arabic | 18 | 38.2222 6.85613| 1.61601 34.8127 41.6317 31.00 56.00
Integrated Chinese | 12 | 42.6667 6.66515 | 1.92406 38.4318 46.9015 29.00 53.00
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Split Attention | 17 | 38.0000 9.97497 | 2.41929 32.8713 43.1287 17.00 54.00
Arabic
Split Attention | 13 |40.6154 7.41101| 2.05544 36.1370 45.0938 24.00 48.00
Chinese
Total 60 | 39.5667 7.96468 | 1.02824 37.5092 41.6242 17.00 56.00

4.5.10.1 The effect of L1 on word meaning acquisition in both online reading split-
attention and integrated instructional formats

Because the data collected from the word meaning post-test was not normally distributed, a
non- parametric test (Kruskal-Wallis Test) was used to investigate the effect of different L1s
on word meaning acquisition in both online reading split-attention and integrated instructional
formats.

A Kruskal-Wallis test revealed a statistically non-significant difference in the word meaning
post-test total scores across the four groups which were divided according to treatment and
different L1s (Integrated Arabic, n = 18, Integrated Chinese, n = 12, Split-attention Arabic, n =
17, Split-attention Chinese, n = 13). % (2, n = 60) = 6.7, p = 0.082. The split-attention group
whose L1 is Chinese recorded the highest median score (Md = 37.73) amongst the four groups,
while the integrated group whose L1 is Arabic recorded the lowest median score (Md = 22.64).

Table 4-55 Ranks

GroupandLangauge N Mean Rank

PostWordMeaningTotal Integrated Arabic 18 22.64
Integrated Chinese 12 34.79
Split Attention Arabic 17 30.26
Split Attention Chinese 13 37.73
Total 60

Table 4-56 Test StatisticsaP

PostWordMeaningTotal
Chi-Square 6.697
Df 3
Asymp. Sig. .082

a. Kruskal Wallis Test

b. Grouping Variable: GroupandLangauge
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4.5.10.2 The effect of L1 on word family acquisition in both online reading split-attention
and integrated instructional formats

Because the data collected from the word family post-test was not normally distributed, a non-
parametric test (Kruskal-Wallis Test) was used to investigate the effect of different L1s on word

family acquisition in both online reading split-attention and integrated instructional formats.

A Kruskal-Wallis test revealed a statistically significant difference in the word family post-test
total scores across the four groups which were divided according to treatment and different L1s
(Integrated Arabic, n = 18, Integrated Chinese, n = 12, Split-attention Arabic, n = 17, Split-
attention Chinese, n = 13). ¥? (2, n = 60) = 9.09, p = 0.028. The integrated group whose L1 is
Chinese recorded the highest median score (Md = 43.04) amongst the four groups, while the
split-attention group whose L1 is Arabic recorded the lowest median score (Md = 23.94).

Table 4-57 Ranks

GroupandLangauge N Mean Rank

PostWordFamiliesTotal Integrated Arabic 18 27.89
Integrated Chinese 12 43.04
Split Attention Arabic 17 23.94
Split Attention Chinese 13 31.12
Total 60

Table 4-58 Test StatisticsaP

PostWordFamiliesTotal
Chi-Square 9.085
Df 3
Asymp. Sig. .028

a. Kruskal Wallis Test

b. Grouping Variable: GroupandLangauge

4.5.10.3 The effect of L1 on collocations acquisition in both online reading split-attention

and integrated instructional formats

Because the data collected from the collocations post-test was not normally distributed, a non-
parametric test (Kruskal-Wallis Test) was used to investigate the effect of different L1s on
collocations acquisition in both online reading split-attention and integrated instructional
formats.
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A Kruskal-Wallis test revealed a statistically non-significant difference in the collocations post-
test total scores across the four groups which were divided according to treatment and different
L1s (Integrated Arabic, n = 18, Integrated Chinese, n = 12, Split-attention Arabic, n = 17, Split-
attention Chinese, n = 13). ¥? (2, n = 60) = 0.03, p = 0.998. The treatment (integrated) group
whose L1 is Chinese recorded the highest median score (Md = 31.13) amongst the four groups,
while the treatment (integrated) group whose L1 is Arabic recorded the lowest median score
(Md = 30.06).

Table 4-59 Ranks

GroupandLangauge N Mean Rank

PostCollocationsTotal Integrated Arabic 18 30.06
Integrated Chinese 12 31.13
Split Attention Arabic 17 30.71
Split Attention Chinese 13 30.27
Total 60

Table 4-60 Test StatisticsaP

PostCollocationsTotal
Chi-Square .032
Df 3
Asymp. Sig. .998

a. Kruskal Wallis Test

b. Grouping Variable: GroupandLangauge

4.6 Summary

The quantitative data collected in this study was analysed using descriptive and inferential
statistics. Frequency, percentages and means were calculated. Crosstabulation, Chi Square,
Paired-Samples T-test, Wilcoxon Signed Rank Test, Independent-Samples T-test, Mann-
Whitney U Test, One-Way Between-Groups Analysis of Variance, and Kruskal-Wallis Test
were conducted to test if there is any statistically significant relationship between various data
categories. The findings and results of the study were stated and illustrated by tables and/or
graphs.

The results showed that there was an increase in the number of participants who answered the
vocabulary questions correctly after the experiment in both split-attention and integrated
groups. This increase was mainly in word meaning and word family questions. A paired-
samples t-test showed a statistically significant increase in the test scores from pre-test to post-
test, and the results showed that the increase was statistically significant in word meaning and
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collocation knowledge, but not in word family knowledge; however, there was no statistically
significant difference between the results of the split-attention and the integrated group in the
post-test although the scores of the integrated group were higher than those of the split-attention
group. Moreover, a cross-tabulation showed that the integrated group gave more correct
answers in the post-test but the chi squared test showed the difference was not statistically
significant in either word meaning, word family or collocation knowledge tests, so it could be
concluded that the different instructional formats did not significantly affect the vocabulary
knowledge building in this study. While participants of higher proficiency level gave
significantly more correct answers than those of lower proficiency level in the split-attention
group, the difference in the integrated group was not statistically significant, L1 did not have
any statistically significant effect on acquiring new vocabulary items in either split-attention or
integrated groups.

These findings will be discussed in the next chapter in relation to other research findings.
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Chapter 5. Discussion of the Results

5.1 Introduction

This research investigated the impact of different instructional formats; namely, integrated and split-
attention online reading formats on building vocabulary knowledge of adult EAP learners studying
at INTO, Newcastle. These learners were studying English as a second language, their first
languages being Arabic and Chinese. As mentioned in the literature review, there is a lack of
research which aims at investigating the relation between cognitive load and building
vocabulary knowledge; thus, on the role of different instructional formats in vocabulary
learning among EAP students in specific. In this chapter, the findings of this study will be
discussed with reference to other important studies which have investigated this topic or related
topics.

Cognitive Load Theory (CLT) and Cognitive Theory of Multimedia Learning (CTML) were
adopted as the theoretical framework for this research.

In order to answer the research questions mentioned in Chapter Three, sixty students studying
English at INTO, Newcastle participated in the experiment. Thirty students were in the split-
attention instructional format group and thirty students were in the integrated instructional format
group. The students spoke either Arabic or Chinese as first languages, and they were divided into
lower proficiency and higher proficiency groups. All the students were pre-tested and post-tested
for word meaning knowledge, word families knowledge and collocations knowledge. Data collected
were analysed and the results were presented in the previous chapter.

In summary, the analysed data revealed that:

1. There was an increase in the number of participants who answered the vocabulary questions
correctly after the experiment in split-attention and integrated groups, mainly in word
meaning and word family questions.

2. There was also a statistically significant increase, mainly in word meaning and collocations
knowledge, in the test scores from pre-test to post-test.

3. There was no statistically significant difference between the results of the split-attention and
the integrated group in the post-test although the scores of the integrated group were higher
than those of the split-attention group.
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4. The different instructional formats did not significantly affect the vocabulary knowledge
building in this study. While participants of higher proficiency level gave significantly more
correct answers than those of lower proficiency level in the split-attention group, the
difference in the integrated group was not statistically significant.

5. L1 did not have any statistically significant effect on acquiring new vocabulary items in
either split-attention or integrated groups.

These findings are discussed in the following sections with reference to the findings of relevant
research discussed in the literature review.

5.2 The Effect of the Online Reading Tasks on Vocabulary Knowledge

The first point investigated when the data was analysed was the effect of the online reading task
on vocabulary knowledge among the learners. Descriptive as well as inferential findings were
used for this investigation. As explained in 4.4.2. and 4.5.1., descriptive statistics were used to
look at vocabulary knowledge before and after the learners were exposed to the reading texts
and the accompanying vocabulary-testing questions. This comparison showed 6.6 per cent
(from 86.7 percent to 93.3 percent) increase in the number of participants who answered
correctly in both the split-attention and the integrated groups. After that, inferential statistics
were used to investigate the effect of the treatment on vocabulary knowledge among the
learners. The effect of the treatment on participants’ scores of the vocabulary test was measured
by the use of paired-samples t-test, and the results showed a statistically significant increase of
3.3 in the test scores from pre-test to post-test.

All of the above indicates that the online reading texts have helped increase the vocabulary
knowledge among the learners in general in this experiment; however, according to Schmitt
(2000), learning a word involves more than only learning what it means, how it is spelled, or
how it is pronounced. As a matter of fact, additional criteria to word knowledge involve, in
addition to other criteria, words’ collocations, grammatical characteristics, and word family
knowledge. Because learners should have the understanding of all the forms of word knowledge
in order for them to use the words confidently, the vocabulary exercises in this study follow
Schmitt and Schmitt (2011)’s model of concentrating on the three aspects of word meaning,
word families (derivative forms of words), and collocations in order to achieve the maximum
teaching goal of the exercises. The sixty questions in the pre- and post-tests were divided into:
twenty questions to test word meaning knowledge, twenty questions to test word families
knowledge, and twenty questions to test collocations knowledge. In addition to the comparison
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between the output of the frequency of the recoded scores of vocabulary knowledge in general
in the pre- and post- tests, a comparison was made between the output of the frequency of the
recoded scores of word meaning, word families, and collocations in pre- and post-tests, and the
effect of the online reading tasks on word meaning knowledge, word family knowledge, and
collocations knowledge was investigated.

5.2.1 The effect of the online reading tasks on word meaning knowledge

The first aspect of vocabulary knowledge which was investigated was word meaning
knowledge. Descriptive as well as inferential findings were used for this investigation.

First, descriptive statistics were used to look at word meaning knowledge before and after the
learners were exposed to the reading texts and the accompanying vocabulary-testing questions.
This comparison showed 10 per cent (from 86.7 percent to 96.7 percent) increase in the number
of participants who answered correctly in both the split-attention and the integrated groups.

After that, inferential statistics were used to investigate the effect of the treatment on word
meaning knowledge among the learners. The effect of the treatment on participants’ scores of
the word meaning knowledge element in the vocabulary test was measured by the use of a non-
parametric test (Wilcoxon Signed Rank Test), and the results showed a statistically significant

increase in the word meaning test scores from pre-test to post-test.

All of the above indicates that although on one hand the maximum total score of correct answers
is lower in the post-test than it is in the pre-test, on the other hand there is an increase in the
numbers of participants who answered correctly. This increase in the number of participants
who answered correctly, the higher mean and lower standard deviation in the post-test results,
and the statistically significant increase in the word meaning test scores from pre- to post-test
can lead to the belief that the online reading texts have the potential of helping increase the
word meaning knowledge among the learners in this experiment. It could be argued that a larger
number of participants might lead to better stronger conclusion in this case.

An important point to be taken into consideration when looking at the effect of the online
reading texts on the word meaning knowledge is thinking of the connection between the
meaning conveyed by the form of the word in the target language (English in this study) and
the first language (Arabic and Chinese in this study) and considering whether the concept is
well known in the first language of the participants; namely, Arabic or Chinese in this study.
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5.2.2 The effect of the online reading tasks on word families knowledge

The second aspect of vocabulary knowledge which was investigated was word family
knowledge. Descriptive as well as inferential findings were used for this investigation.

First, descriptive statistics were used to look at word family knowledge before and after the
learners were exposed to the reading texts and the accompanying vocabulary-testing questions.
This was achieved by comparing the output of the frequency of the recoded scores of word
family knowledge in pre- and post- tests. Whereas the maximum total score of correct answers
in the pre-test was 17 out of 20, the maximum total score of correct answers in the post-test was
18 out of 20. However, the minimum total score of correct answers in both tests was 5 out of
20. The mean of correct answers in the post-test was slightly higher than the mean of correct

answers in the pre-test, and the standard deviation was slightly less in the post-test.

After that, inferential statistics were used to investigate the effect of the treatment on word
family knowledge among the learners. The effect of the treatment on participants’ scores of the
word family knowledge element in the vocabulary test was measured by the use of a non-
parametric test (Wilcoxon Signed Rank Test). Although the results showed an increase in the
word family test scores from pre-test to post-test, this increase was not statistically significant.

All of the above descriptive results indicate that the online reading texts have helped increase
the word family knowledge among the learners in this experiment; however, the inferential
results are statistically insignificant. The important point here is that the inferential results have
not found the opposite. They still support the finding that the reading texts have enhanced the
word family knowledge.

5.2.3 The effect of the online reading tasks on collocations knowledge

The third aspect of vocabulary knowledge which was investigated was collocations knowledge.
Descriptive as well as inferential findings were used for this investigation.

First, descriptive statistics were used to look at collocations knowledge before and after the
learners were exposed to the reading texts and the accompanying vocabulary-testing questions.
This comparison showed no difference between pre- and post-test results in the number of
participants who answered correctly in both the split-attention and the integrated groups.
Whereas the maximum total score of correct answers in both collocations pre-and post-tests
was 20 out of 20, the minimum total score of correct answers in the collocations pre-test was 4

out of 20, and the minimum total score in the collocations post-test was 6 out of 20. The mean
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of correct answers in the post-test was higher than the mean of correct answers in the pre-test,
and the standard deviation was less in the post-test.

After that, inferential statistics were used to investigate the effect of the treatment on
collocations knowledge among the learners. The effect of the treatment on participants’ scores
of the collocations knowledge element in the vocabulary test was measured by the use of a non-
parametric test (Wilcoxon Signed Rank Test), and the results showed a statistically significant
increase in the collocations test scores from pre-test to post-test.

All of the above indicates that although hardly any difference could be noticed between the pre-
and post-tests aiming at testing collocations knowledge, the increase in total score of correct
answers in the post-test, the statistically significant increase of the collocations test scores from
pre- to post-tests, the increase in the mean of correct answers in the post-tests, in addition to the
decrease in the standard deviation indicates that the reading text has enhanced the collocations
knowledge among the participants in this study. It could be argued that a larger number of
participants can lead to as stronger conclusion in this case.

5.2.4 Summary findings and discussion of the effect of the treatment on
vocabulary knowledge building

The results reported so far support Horst et al. (1998)’s assumption that reading is essential for
second language learning exactly as it is essential for first language development. The studies
which claimed reading did not play an important role in vocabulary acquisition were believed
to have methodological issues (Horst et al., 1998). For example, two out of thirty items was the
mean score in Pitts et al. (1989)’s study where learners read A Clockwork Orange for an hour.
Similarly, Day et al. (1991) and Hulstijn (1992) in their research which also uses the Clockwork
Orange methodology, report learners identifying a comparatively small number of words.
Dupuy and Krashen (1993) reported a higher score of seven words; however, reading was not
the only variable since their research involved watching a video. As a whole, the findings of
these studies of L2 report an average of one word identified correctly in every twelve words.
Horst et al. (1998) believe that these findings are not startling because of the limitations in the
experiments where the chances of reading and acquiring new vocabulary are very limited
because the reading treatments were an hour long or even less than that. This study is believed
to have led to better results because learners were given the reading texts over three sessions
and were tested on vocabulary knowledge within each session. The questions in pre- and post-
tests were taken from the within-experiment questions.
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Although Saragi et al. (1978) gave out a 60000-word novel to be read over a few days, Pitts et
al. (1989)’s study required the participants to read 6700 words, and Hulstijn (1992)’s study
required the reading of 907 words, there was no way to double check whether the participants
indeed read the whole assigned texts; thus, the actual amount of words read might be even less
than stated in the research methodology of these studies. Pitts et al. (1989) reported that more
than 50% of their participants did not finish the reading task; moreover, there is no evidence
that the other studies have not faced the same issues of limitations in the chances of acquiring
new words from reading texts, lack of enough words in the tests, and lack of experimental
control. In order to avoid issues like these, the researcher in this study asked for permission for
the tests and experiment to be taken at INTO and not at home so that the researcher could be
present during the pre-test, experiment, and post-test.

As aresult, the scores of this research support Schmitt (2010)’s statement that when studies deal
with some or all of the above-mentioned issues, the results show more gains from reading than
the gains showed by the results of earlier research.

A lot of studies focussed on online reading and on the methods which enhance text (Akyel and
Ercetin, 2009, Huang et al., 2009, Anderson, 2003). A lot of research was also done on different
formats for reading texts and different methods to deal with information which are provided by
electronic documents but may be hard for readers who are taught to infer meaning from
traditional paper-based reading texts (Coiro, 2003, Protopsaltis, 2008).

Although this study does not compare online reading with reading on paper, the descriptive
findings of the gain in vocabulary knowledge after the online treatment can be added to the
findings of researchers who believe that online reading in the integrated format is beneficial in
second language learning. For example, in her empirical study, Chun (2001) tried to find out
the ways in which L2 learners access information during reading L2 texts in an online learning
environment. After comparing the learning of words which were hyperlinked online and
learning the words which were not, she concluded that learners who were reading online
performed better as long as they were hyperlinked with a website. Moreover, Tozcu and Coady
(2004), tried to explore the influence of direct vocabulary learning using Computer-assisted
Language Learning (CALL) on vocabulary knowledge, reading comprehension, and speed of
word recognition. They concluded that a significantly larger amount of vocabulary was learned
by students who used Tutorial CALL to learn highly frequent vocabulary than the amount
learned by those who were not exposed to the CALL program, the reaction time for frequent
word recognition was reduced amongst learners who were exposed to the CALL program, and
reading comprehension was shown to be significantly better among those learners than those
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who were not exposed to the Tutorial CALL; however, repetition and high-frequency of
vocabulary use in multimedia-based online reading materials can have the potential of
increasing cognitive load, especially for non-native speakers who are trying to translate while
they are processing information (Tozcu and Coady, 2004). Online English reading materials,
like any other online material, may include distractors such as pop-up windows which provide
explanations, brightly coloured words, hyperlinks to different websites, explanatory pictures or
videos, and many more. As opposed to studies like Chun (2001), some research has shown that
these distractors can increase the amount of cognitive load, which is the amount of resources
stored in the cognitive system which has limited capacity to hold information; namely, the
working memory. While this increase in cognitive load can prevent effective reading (Akbulut,
2007), web pages with simple instructional design inspired by research results were found to
improve ESL reading skills (Akbulut, 2007, Chun, 2001, Gerjets et al., 2004). The treatment in
this study was chosen to be as simple as possible with no distractors to the text, so no distracting
images, extremely bright colours, or hyperlinks were used in order for the researcher to be able
to filter out the distractors and minimise the cognitive load.

Moreover, the reading text in the present study had the words repeated a few times within the
text since some research has shown that repetition and frequency of occurrence may enhance
the vocabulary learning process. For example, Nation (2022) states that frequency and range of
occurrence are very beneficial to be used in order to differentiate various levels of vocabulary.
In an earlier study, Nation (1990) argues that it is best to teach words which are difficult to
define inductively by providing many examples of sentences including the words. This gives
the students the opportunity to repeat the words and allows them to work harder towards
learning the words. It can also be argued that dividing the reading texts into shorter paragraphs
may have led to interrupting the thoughts of the readers, and although it was supposed to reduce
the cognitive load, it might have increased it from another angle; more specifically, it might
have added more pressure on the working memory to remember the content when moving from
one paragraph to the other.
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5.3 Is an Online Reading Task in the Integrated Format More Effective
than in the Split-attention Format in Helping Adult EAP Learners Build
Their Vocabulary Knowledge?

The second point investigated when the data was analysed was the effect of the online reading
split-attention and integrated instructional formats on vocabulary knowledge among the
learners. Descriptive as well as inferential findings were used for this investigation.

First, descriptive statistics were used to investigate whether there was an association between
the different reading instructional formats and second language vocabulary learning or not.
Although the descriptive results showed that participants who answered the post-test correctly
were 13.3% more in the integrated format group than the split-attention format group, the results
were statistically insignificant. This finding was confirmed in the inferential analysis where an
independent-samples t-test was conducted to compare between the scores of the vocabulary
knowledge 60-question post-test in the split-attention format group and the integrated format
group. No significant difference in scores was statistically found although the integrated group

had higher scores than the split-attention group.

When this study was designed, most of the following studies had been reviewed, and a few
were published after this research was done. The studies were all reviewed in detail in Chapter
two; however, a brief explanation of them will follow where they will be put in chronological
order before making a conclusion to this section.

Schnotz and Kirschner (2007) stated that the split-attention effect occurred when the readers’
visual focus was on various types of information, and when readers needed to split their
attention between these different information types and receive extra cognitive load in order to
gain linguistic knowledge. Moreover, Akbulut (2007) found that significantly higher
vocabulary scores were achieved by learners who had access to definitions accompanied by
visuals than by learners who only had annotations on their own; thus, a correlation between the
effectiveness of instructional formats online and vocabulary learning, particularly for advanced
L2 learners was found. Mikk (2008), on the other hand, found that a high correlation was found
between long sentences and overloading working memory. Hung (2009) found that an
integrated format (where questions were actually integrated into related paragraphs)
successfully reduced the cognitive load, whereas a split-attention format (comprehension
questions following reading passages) increased the cognitive load. Following the same model,
Al-Shehri and Gitsaki (2010), who aimed at exploring the effect of split-attention and integrated
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instructional formats on students’ cognitive load and on the way these instructional formats
could affect online reading and vocabulary learning in second language, found that the learners’
reading comprehension was made easier when the integrated format was used than when the
split-attention one was used. In addition to that, learners in the Split Attention with Online
Dictionary and Integrated Format with Online Dictionary groups had better results in the
vocabulary test; however, the reading task took them more time than it took the other two
groups. Moreover, more vocabulary was looked up by learners in the split-attention groups than
learners in the integrated format groups. Geng¢ and Gul6zer (2013) also followed the model of
positioning comprehension questions after the reading text in split-attention format, and
dividing the reading text into paragraphs and inserting comprehension questions between the
suitable paragraphs in order to study the effect of different cognitive load caused by different
instructional formats (split-attention and integrated formats) and text presentation methods
(paper-based and online) on learners’ second language reading comprehension performance.
The results of a post-test revealed no statistically significant difference among the four groups
with regards to the scores of learners’ second language reading comprehension tests. However,
a statistically significant difference in L2 comprehension between participants who read online
text and those who read paper-based text was suggested by the results. Similarly, Mutlu et al.
(2022) designed a study with the goal of evaluating the effect of the split-attention format in
multi-media learning environments to compare subjective and objective cognitive load
measurements. The results showed significant differences between the groups due to the split-
attention effect. More cognitive load was involved in the situations where the text was not
integrated into the image. To minimise or even prevent the split-attention effect, Mutlu et al.
(2022) suggest integrating the text into the image when designing online learning materials.

It can be concluded that in order to study the effect of different instructional formats on the
vocabulary knowledge building, the researcher in this study followed the model of exposing
the split-attention group to the split-attention format represented by a reading text followed by
vocabulary testing questions, and exposing the other group to the integrated format represented
by dividing the reading texts into shorter paragraphs and inserting the vocabulary testing
questions among the paragraphs aiming at reducing the cognitive load; however, the results of
the present study do not support any of the results of the other studies which followed the same
model. A potential reason is that the current study did not take into consideration the intrinsic
cognitive load, which is the fundamental difficulty of a certain topic, no matter of the method
of presenting this topic. Another difference is that most of the studies reviewed above focused
on reading comprehension questions instead of vocabulary testing questions, and when they
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focused on vocabulary, they followed different methodology. For example, some of the studies
did not have pre-tests. One of the very important factors also is the number of the participants.
The statistically non-significant results can be caused by the small number of questions testing
each of the word meaning knowledge, the word family knowledge, and the collocations

knowledge.

5.3.1 Isan online reading task in the integrated format more effective than in the
split-attention format in helping adult EAP learners build their word

meaning knowledge?

Descriptive statistics were used to investigate whether there was an association between the
different reading instructional formats and second language word meaning knowledge or not.
Although the descriptive results showed that participants who answered the post-test correctly
were 6.7 % more in the integrated format group than the split-attention format group, the results
were statistically insignificant. This finding was confirmed in the inferential analysis where a
Mann-Whitney U Test was conducted to compare between the scores of the word meaning
knowledge 20-question post-test in the split-attention format group and the integrated format
group. It cannot be claimed that the two instructional formats had any effect on the word
meaning knowledge in the experiment because the results found were not statistically
significant.

5.3.2 Isan online reading task in the integrated format more effective than in the
split-attention format in helping adult EAP learners build their word

families knowledge?

Descriptive statistics were used to investigate whether there was an association between the
different reading instructional formats and second language word family knowledge or not.
Although the descriptive results showed that participants who answered the post-test correctly
were 16.7 % more in the integrated format group than the split-attention format group, the
results were statistically insignificant. This finding was confirmed in the inferential analysis
where a Mann-Whitney U Test was conducted to compare between the scores of the word
family knowledge 20-question post-test in the split-attention format group and the integrated
format group. It cannot be claimed that the two instructional formats had any effect on the word

family knowledge in the experiment because the results found were not statistically significant.
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5.3.3 Isanonline reading task in the integrated format more effective than in the
split-attention format in helping adult EAP learners build their word

collocations knowledge?

Descriptive statistics were used to investigate whether there was an association between the
different reading instructional formats and second language collocations knowledge or not.
Although the descriptive results showed that participants who answered the post-test correctly
were 6.7 % more in the integrated format group than the split-attention format group, the results
were statistically insignificant. This finding was confirmed in the inferential analysis where a
Mann-Whitney U Test was conducted to compare between the scores of the collocations
knowledge 20-question post-test in the split-attention format group and the integrated format
group. It cannot be claimed that the two instructional formats had any effect on the collocations
knowledge in the experiment because the results found were not statistically significant.

5.3.4 Summary findings and discussion of the first research question

Descriptive and inferential statistics which were used to investigate the association between,
and the influence of different reading instructional formats on the three aspects of vocabulary
knowledge tested in this study; namely, word meaning knowledge, word families knowledge,
and collocations knowledge, resulted in statistically insignificant findings. Although gains in
the three aspects of vocabulary knowledge were found by comparing the score results, the
statistically insignificant findings indicate that the different instructional formats of integrated
and split-attention had no effect on the vocabulary gains although according to the Cognitive
Load Theory, which has been used by second language acquisition (SLA) researchers to explain
any differences in learners’ performance when they are exposed to different instructional
formats, various learning tasks were found to affect cognitive load and working memory
differently, and this effect was shown to be emphasised in a multimedia environment where
various interacting elements and tools can result in cognitive overload and decrease the learning
results. Many researchers investigated the role that Cognitive Load Theory played in learning,
and found that it is highly related to the mental effort needed to complete a task successfully,
and as a result the ability of the working memory (Pillay, 1994), and (Cierniak et al., 2009).

Paas et al. (2003), Leahy and Sweller (2004), Schnotz and Kirschner (2007), and Cierniak et
al. (2009); thus, Yeung et al. (1998), Al-Shehri and Gitsaki (2010), Hung (2009), Zumbach and
Mohraz (2008), DeStefano and LeFevre (2007), and many others have tried to design
instructional formats which can lead to less cognitive load. Whereas an integrated format can
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allow for a smooth transfer of a new concept from working memory into a schema because it
is immediate, a split-attention format does not allow this immediacy because of the delay. This
can be reinforced by repetition.

The results of the present study do not support any of the above findings on the effect on
cognitive load that different instructional formats may cause; however, Cognitive Load Theory
divides cognitive load into three forms: intrinsic, extraneous, and germane. Whereas extraneous
load is defined by Cierniak et al. (2009) as unneeded processing of information which is the
result of instructional designs, Brunken et al. (2003) define intrinsic cognitive load as the
cognitive load which is generated by the innate difficulty, instead of the instructional design of
the subject. Because intrinsic and extraneous loads are extra burden on working memory (Paas
et al., 2003), researchers recommend that the instructional format in any learning material
should be designed cautiously, mainly when the innate level of difficulty in the content, or the
intrinsic load, is high. Since the integrated format group in this study did not show statistically
significant gains over the split-attention format group, one of the interpretations could be that
the factor of intrinsic cognitive load was not taken into consideration when the experiment was
designed. This point of learners’ own innate ability is referred to by Yeung et al. (1998) who
found the integrated format to be useful in decreasing the cognitive load and improving reading
comprehension for both first language (L1) and second language (L2) learners. In their study,
Yeung et al. (1998) administered five experiments to investigate the influence of cognitive load
management using explanatory notes in reading paragraphs for readers with various linguistic
levels. The third experiment showed that an integrated format reduced comprehension amongst
adult readers but improved vocabulary learning. This result is different from the results of the
present research; however, Yeung et al. (1998) did not find the same result for every group of
learners they tested. Their argument was that the degree to which instructional formats impose
an extraneous cognitive load affects its efficiency; thus, the learners’ abilities play a very
important role on whether the same format; namely split-attention or integrated, may enhance
performance or decrease it among learners.

One of the factors which may have led to different results from the above-mentioned
experiments is that the type of cognitive load which was mostly considered when designing the
present experiment was extrinsic, which focused on the effect of the split-attention format on

the working memory.

Another factor which may have affected the results of the experiment is the individual
differences among the learners. One possibility is the difference in the learners’ academic
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abilities in general. In her empirical study which is reviewed in this research in 2.7.1., Chun
(2001) tried to find out the ways in which L2 learners access information during reading L2
texts in an online learning environment. The results of Chun’s study gave insights into the way
L2 learners use multimedia to help with their comprehension during reading, but one of the
aspects the study focused on was the different abilities of the learners where higher ability
students spent less time on reading and looked up less words than lower ability students.
Similarly, in their research, Ozono and Ito (2003) concluded that students’ various abilities
affected their reading comprehension and their cognitive load. Another example of individual
differences among learners is their memory capacity. Chun and Payne (2004) investigated the
effect of learners’ working memory capacity on their L2 vocabulary acquisition and their
reading comprehension. Data analysis showed more words were looked up by participants with
lower verbal working memory capacity. According to Hyltenstam and Abrahamsson (2004),
and to DeKeyser (2000), in order to achieve high levels of L2 proficiency which are native-
like, L2 learners should have high levels of language aptitude, which is a talent for language
learning and acquisition that includes various constituents and that can be measured by an
aptitude battery. The nature of language aptitude can be affected by working memory (Miyake
and Friedman, 1998, Ellis, 2005) and it is expected that part of the difference in the ultimate
level of language attainment can be accounted for by the individual differences in working
memory. Despite the little amount of research which has been conducted to study the
relationship between working memory and processing of L2, most of the studies so far support
the above-mentioned suggestion (Miyake and Friedman, 1998, Harrington and Sawyer, 1992,
Harrington, 1991, Geva and Ryan, 1993). In their research, Harrington and Sawyer (1992) and
Miyake and Friedman (1998) found a statistically significant correlation between L2 working
memory capacity as measured by reading span tasks and L2 linguistic features comprehension.
These differences in working memory among the learners were not measured in this study, but
this could make a recommendation for further studies.

5.4 Do Adult EAP Learners at Different Proficiency Levels Acquire New
Vocabulary Items from the Reading Text in Both Split-attention and
Integrated Formats Differently?

The second point investigated when the data was analysed was the effect of different

proficiency levels on acquiring new vocabulary items in both online reading split-attention and
integrated instructional formats. Inferential findings were used for this investigation.
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A one-way between-groups analysis of variance was conducted to compare the scores of the
vocabulary knowledge 60-question post-test among the four groups that the participants were
divided into according to their proficiency levels and the treatment they were receiving. The
difference in general vocabulary knowledge post-test scores among the four groups was
statistically significant. There was a significantly different mean score of the split-attention low
proficiency group from both the integrated high proficiency group and the split-attention high
proficiency group where the mean score of the split-attention low proficiency group was 7.46
lower than the mean score of the integrated high proficiency group, and 7.33 lower than the
mean score of the split-attention high proficiency group. These results indicate that the
proficiency level affected the general vocabulary knowledge test scores of the split-attention
group significantly but did not have significant effect on the general vocabulary knowledge
post-test scores of the integrated group.

The above finding shows that the split-attention format low proficiency group had significantly
lower scores in the post-test than both groups with high-proficiency level, whereas the
integrated format low proficiency group was not affected. This could indicate that having less
cognitive load on the working memory helped the low proficiency group. More details will
follow in the conclusion of this section.

5.4.1 Do adult EAP learners at different proficiency levels acquire word meaning
knowledge from the reading text in both split-attention and integrated
formats differently?

In order to investigate the effect of different proficiency levels on word meaning acquisition in
both split-attention and integrated instructional formats, a non-parametric test (Kruskal-Wallis
Test) was conducted. The test compared the scores of the word meaning post-test scores among
the four groups that the participants were divided into according to their proficiency levels and
the treatment they were receiving. Whereas the highest median score was that of the split-
attention group with high proficiency level, the lowest median score was that of the integrated
low proficiency group. The result found was statistically significant.

This result which focuses on the word meaning aspect of the vocabulary knowledge contradicts
the result above which shows, in contrast to this one, that the integrated format low proficiency
level group was the least affected by the proficiency level of the learners when they were tested

for vocabulary knowledge in general.
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5.4.2 Do adult EAP learners at different proficiency levels acquire word family
knowledge from the reading text in both split-attention and integrated

formats differently?

In order to investigate the effect of different proficiency levels on word family acquisition in
both split-attention and integrated instructional formats, a non-parametric test (Kruskal-Wallis
Test) was conducted. The test compared the scores of the word family post-test scores among
the four groups that the participants were divided into according to their proficiency levels and
the treatment they were receiving. Whereas the highest median score was that of the integrated
group with high proficiency level, the lowest median score was that of the split-attention low

proficiency group; however, this result was not statistically significant.

Considering the Cognitive Load Theory, this result makes sense since the integrated format
high proficiency group is expected to have been exposed to the least amount of cognitive load,
whereas the split-attention low proficiency group is expected to have been exposed to the
highest amount of extraneous cognitive load; hence, they are expected to have the lowest scores
whereas the integrated high proficiency learners are expected to have the highest scores.

5.4.3 Do adult EAP learners at different proficiency levels acquire collocations
knowledge from the reading text in both split-attention and integrated

formats differently?

In order to investigate the effect of different proficiency levels on collocations acquisition in
both split-attention and integrated instructional formats, a non-parametric test (Kruskal=Wallis
Test) was conducted. The test compared the scores of the collocations post-test scores among
the four groups that the participants were divided into according to their proficiency levels and
the treatment they were receiving. Whereas the highest median score was that of the integrated
group with high proficiency level, the lowest median score was that of the integrated low
proficiency group; however, this result was not statistically significant.

This is another result which is not consistent with previous findings, and it can be due to the
small numbers in the groups, or to the specific nature of the aspect of vocabulary knowledge
which is being studied, which is collocations knowledge in this question. Collocations
sometimes are learned as lexical chunks, and they can be a tricky aspect of learning vocabulary
among EAP learners because not many learners are aware of their existence or of what they
are.
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5.4.4 Summary findings and discussion of the second research question

The inferential statistics used to investigate the effect of proficiency level on general vocabulary
knowledge among the four groups showed that the split-attention format low proficiency group
had significantly lower scores in the post-test than the both groups with high-proficiency level,
whereas the integrated format low proficiency group did not have statistically significant
differences in scores compared to the integrated format high proficiency group.

When only the word meaning element of the vocabulary knowledge was tested, the results
showed that the split-attention group with high proficiency level had the highest scores whereas
the integrated low proficiency group had the lowest scores.

When only the word family element of the vocabulary knowledge was tested, the results showed
that whereas the integrated group with high proficiency level had the highest scores, the split-
attention low proficiency group had the lowest scores.

When only the collocations knowledge element of the vocabulary knowledge was tested, the
results showed that whereas the highest median score was that of the integrated group with high
proficiency level, the lowest median score was that of the integrated low proficiency group;
however, this result was not statistically significant.

It can be said that although higher proficiency groups had higher scores than lower proficiency
groups, the inconsistency of which instructional format resulted in more gains, and the
statistically insignificant results, especially within the groups of low numbers, could be
interpreted in many different ways.

As mentioned in Ch.2, germane cognitive load helps learners be more aware during the learning
process and is connected with effective schema construction and automatization. Automation
of schemas is believed to reduce cognitive load. Burkes (2007) affirms that skills such as
reading, which are habitually practised, can occur spontaneously without a lot of conscious
effort by learners despite of the possible complexity of the accompanying tasks. Cierniak et al.
(2009) advises that ... an instructional design should reduce extraneous load (i.e., information
processing hindering learning) and increase germane load (i.e., information processing
supporting learning)”. Despite the unalterable nature of the intrinsic load due to it being an
essential part of the subject matter, extraneous and germane cognitive load may be highly
affected by instructional formats of learning materials. Consequently, various amounts of
memory load may be generated by the very same learning material depending on the different
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methods manipulated for presenting the material (Brunken et al., 2003). This may explain the
inconsistency in the results. In other words, what was sometimes increased by extraneous
cognitive load, could be decreased by germane cognitive load, and vice versa.

Building on the information above, a very important learning process to think about is
automation. Operation of information can occur either consciously in limited working memory
or automatically with no influence from the working memory. Automation happens by practice,
and it minimises the cognitive load on working memory. According to Leahy and Sweller
(2004) and Sweller et al. (1998), automation can be noticed , for example, among advanced
readers who do not need to consciously pay attention to the letters while reading because the
letters are automated, whereas less advanced or beginner readers need to notice each letter
consciously in order to read the text. Input should be processed in working memory so that
information can be built in the form of schemas in long-term memory, and this whole mass of
mental activity forced on working memory is called cognitive load. It can be said that
automation explains the higher scores among the groups of high proficiency level learners. This
concept of automization of explicit knowledge is stressed by Ellis (2005) whose suggestions
are consistent to a large degree with the idea of moving from declarative to procedural
knowledge. It can be argued that working memory plays a more powerful role in the early stages
of the language acquisition process because learners may rely more on explicit, declarative
knowledge which is controlled by short-term memory, and they cannot yet use grammatical
knowledge. Their working memory is likely to become constantly overloaded, resulting in slow
and difficult analysis of information. When knowledge becomes proceduralized, information
processing can become more automatic and possibly more independent from working memory,
because controlled processing is more challenging for working memory than automatic
processing. What has been said does not necessarily mean that working memory is not expected
to play any role in the advanced stages of the learning process, since it has always been found
that working memory can have an efficient role in L1 acquisition, which is potentially
automatized and procedural, thus it can be suggested that it can be very effective at the early
stages of the learning process to have a large working memory capacity, whereas later on during
the learning process, working memory may start to be helpful the same way it is during first
language acquisition. To conclude, although inconsistent, and sometimes statistically
insignificant, the results of this section all have one thing in common, which is that higher
proficiency level groups, no matter what instructional format they were exposed to, showed

more gains in their post-tests.
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5.5 Do Adult EAP Learners Whose First Language is Arabic Acquire New
Vocabulary Items from the Reading Text in both Split-attention and
Integrated Formats Differently from Adult EAP Learners Whose First
Language is Chinese?

The fourth point investigated when the data was analysed was the effect of first language (L1)
on acquiring new vocabulary items in both online reading split-attention and integrated
instructional formats. Inferential findings were used for this investigation.

A one-way between-groups analysis of variance was conducted to compare the scores of the
vocabulary knowledge 60-question post-test among the four groups that the participants were
divided into according to their L1 and the treatment they were receiving. The difference in
general vocabulary knowledge post-test scores among the four groups was statistically non-
significant. The results of this test showed that L1 did not have any statistically significant effect
on acquiring new vocabulary items in either online reading split-attention or integrated
instructional formats.

Observers nowadays argue that specific properties of second language learners’ first language
(L1) are predicted to be noticed in their second language (L2) performance. For example,
Arabic-speaking learners of English conventionally produce target-like and non-target-like
English which is different from the English produced by Mandarin-speaking learners of
English. In spite of how controversial this argument has been over decades, most contemporary
researchers hypothesize that a learner’s L1 definitely affects the acquisition of L2. The debate
has always been about the nature of this effect. In order to find more about the role of L1 in
different aspects of L2 vocabulary acquisition, further investigation about the effect of L1 on

word meaning, word families, and collocations knowledge was done.

5.5.1 Do adult EAP learners whose first language is Arabic acquire word meaning
knowledge from the reading text in both split-attention and integrated
formats differently from adult EAP learners whose first language is
Chinese?

In order to investigate the effect of first language (L1) on word meaning acquisition in both
split-attention and integrated instructional formats, a non-parametric test (Kruskal-Wallis Test)
was conducted. The test compared the scores of the word meaning post-test scores among the
four groups that the participants were divided into according to their L1 and the treatment they
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were receiving. Whereas the highest median score was that of the split-attention group whose
L1 is Chinese, the lowest median score was that of the integrated group whose L1 was Arabic;

however, the result found was statistically non-significant.

5.5.2 Do adult EAP learners whose first language is Arabic acquire word family
knowledge from the reading text in both split-attention and integrated
formats differently from adult EAP learners whose first language is
Chinese?

In order to investigate the effect of different first language (L1) on word family acquisition in
both split-attention and integrated instructional formats, a non-parametric test (Kruskal-Wallis
Test) was conducted. The test compared the scores of the word family post-test scores among
the four groups that the participants were divided into according to their L1 and the treatment
they were receiving. Whereas the highest median score was that of the integrated format group
whose L1 is Chinese, the lowest median score was that of the split-attention group whose L1 is

Arabic. The result found was statistically significant.

5.5.3 Do adult EAP learners whose first language is Arabic acquire collocations
knowledge from the reading text in both split-attention and integrated
formats differently from adult EAP learners whose first language is
Chinese?

In order to investigate the effect of different first language (L1) on collocations acquisition in
both split-attention and integrated instructional formats, a non-parametric test (Kruskal-Wallis
Test) was conducted. The test compared the scores of the collocations post-test scores among
the four groups that the participants were divided into according to their L1 and the treatment
they were receiving. Whereas the highest median score was that of the integrated group whose
L1 is Chinese, the lowest median score was that of the integrated group whose L1 is Arabic;
however, the result found was statistically non-significant.

5.5.4 Summary findings and discussion of the third research question

The results of the test which investigated the effect of L1 on vocabulary knowledge showed
that L1 did not have any statistically significant effect on acquiring new vocabulary items in
either online reading split-attention or integrated instructional formats.

141



Chapter 5.

When only the word meaning element of the vocabulary knowledge was investigated, the
results showed that whereas the highest median score was that of the split-attention group whose
L1 is Chinese, the lowest median score was that of the integrated group whose L1 was Arabic;
however, the result was statistically non-significant.

The only statistically significant result was for the word family knowledge element of the
vocabulary knowledge. Whereas the highest median score was that of the integrated format
group whose L1 is Chinese, the lowest median score was that of the split-attention group whose
L1 is Arabic. This result can be interpreted to be caused by the grammar elements which exists
in the word family knowledge.

When only the collocations knowledge element of the vocabulary knowledge was investigated,
the results showed that whereas the highest median score was that of the integrated group whose
L1 is Chinese, the lowest median score was that of the integrated group whose L1 is Arabic;

however, the result found was statistically non-significant.

Although the common factor among all the above-mentioned results is that the groups of L1
Chinese had higher scores than the groups of L1 Arabic, no matter what the instructional
formats these groups were exposed to were, the results were inconsistent, and except for those
investigating the word family element of the vocabulary knowledge, they were statistically non-
significant.

One of the interpretations which can be possible here is Nation (2022)’s argument that knowing
the form and meaning of a word separately is not enough because it is essential to be able to
connect both the form and the meaning of the word. Nation (2022) gives the word brunch as an
example where the learner may be aware of the form itself or aware of the concept of a meal
which replaces both breakfast and lunch; however, learning the word involves relating the form
brunch to the concept of the meal which replaces breakfast and lunch. Learners are more ready
to learn the word when they can better relate its form to its meaning, especially if they are
already familiar with the concept conveyed by the word. It can sometimes be valid to separate
the word meaning from its form and measure the learners’ knowledge of both aspects
separately; however, vocabulary acquisition involves acquiring both word form and word
meaning. This point was not taken into consideration in this research, and the researcher
believes it is worth considering it when looking at the word meaning acquisition after being
exposed to reading texts, especially when the learners have different first languages and cultural
backgrounds. It can be argued that cultural backgrounds play a very important role in acquiring
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second language word form and word meaning equally. In terms of form, cultural effect plays
arole in learning word pronunciation, spelling, and grammatical rules; thus, words are formed
and written differently because different languages have different phonetic structures or writing
systems. Cultural traditions also involve some linguistic features like tone, register, and style,
which affects word form within context. In terms of meaning, different cultural backgrounds
may lead to semantic differences and various connotations. For example, the word “freedom”
can evoke different political connotations in certain cultures. In addition, words can be strongly
related to cultural associations. The Japanese word “sakura”, for example, which means “cherry

blossom”, is strongly associated with celebrations and aesthetics.

5.6 Summary

In summary, the findings of this study are not fully in agreement with the majority of studies
mentioned in the literature review in Chapter Two. The results are not fully against the results
of other research; however, most of the results that are consistent with previous research are not
statistically significant. This can be due to methodological limitations in the study, and to
elements which have not been considered when designing the experiment, such as measuring
the working memory span among participants or measuring collocations acquisition differently.
It is worth considering that one of the common collocation acquisition problems for EAP
learners is randomness. Collocations may be learned as lexical chunks which do not follow any
rules and do not have reasons for existence. For example, if a learner is asked why they “do the

homework’ rather than “make the homework”, the answer is that they do not know.

Another methodological limitation can be separating interdependent elements of lexical
knowledge for measurement purposes. Although it is valid to separate elements of lexical
knowledge in order to measure them, it should be considered that the different aspects of
vocabulary knowledge such as vocabulary size, word meaning, word forms, and collocations
are intricately connected in the realistic use of the language.

A mixed methods approach could have been more beneficial in this research. Using qualitative
in addition to the quantitative methods could have given the researcher a comprehensive
understanding of the research topic and a deeper insight into the learners’ experiences and
perspectives. Adding a qualitative approach to data collection and analysis could have helped
the researcher generate hypotheses and explore underlying reasons for the results obtained.

These limitations will be explained in the next chapter.
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Chapter 6. Conclusion

6.1 Introduction

This chapter presents, firstly, a summary of the main results of the research, followed by a
consideration of pedagogical implications for teachers and institutions, as well as
recommending implications for further research. The limitations of the study are assessed after
that. The chapter concludes with a brief summary of the previous sections.

6.2 Research Procedure and Findings in Brief

The aim of the study was to investigate the effect of two online reading instructional formats;
namely, split-attention and integrated instructional formats on vocabulary knowledge building
among sixty participants (35 Arabic speakers, 25 Chinese speakers) who were a group of adult
learners studying English for University Studies at INTO, Newcastle upon Tyne. More
specifically, the study asked: are reading tasks in the integrated format more effective than in
the split-attention format in helping adult EAP learners build their word meaning, word families
and collocations knowledge? Do adult EAP learners at different proficiency levels, or with

different first languages acquire new vocabulary items differently with the different formats?

Comparing the pre-test results and the post-test results of these learners showed a statistically
significant increase of 3.3 in the test scores from pre-test to post-test in general vocabulary
knowledge. It also showed statistically significant increase in their word meaning and their
collocations knowledge scores, but a statistically non-significant increase in their word family
knowledge scores. It is believed that online reading combined with tasks in certain instructional
formats is supposed to improve the vocabulary knowledge among learners.

To answer the research questions, a quantitative approach was adopted. Collecting the
quantitative data for the sake of this study was done by the use of a quasi-experimental
intervention study.

For the sake of the experiment, the participants were assigned into low proficiency level
learners and high proficiency level ones according to their IELTS scores. Participants were
divided into a group exposed to split-attention reading instructional format and a group exposed
to integrated reading instructional format. While the split-attention format involves vocabulary
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testing questions following the online reading text, the integrated format involves vocabulary
testing questions integrated into the reading text dividing it into shorter paragraphs (between
three and five lines each); thus, the sixty participants were randomly assigned to four groups
for the different levels of the treatment.

a. 15 low proficiency level learners exposed to split-attention format of online reading
text.

b. 15 high proficiency level learners exposed to split-attention format of online reading
text.

c. 15 low proficiency level learners exposed to integrated format of online reading text.
d. 15 high proficiency level learners exposed to integrated format of online reading text.

Before the administration of the post-test, all the groups were exposed to the website which
included the bank of reading texts in both integrated and split-attention formats. Reading texts
were chosen from Schmitt;Schmitt and Mann (2011). There was a selection of reading texts out
of which the researcher chose a few ones for this study. The texts and the vocabulary exercises
were written in a website designed especially for the sake of this study, and called The
Vocabulary Learning Assistant. Link for the website is: http://vocabulary-language-

assistant.com/

The data was analysed descriptively and with the use of inferential statistics.

6.3 Research Conclusion

An overview of the research findings suggest that there was an increase in the number of
participants who answered the vocabulary questions correctly after the experiment in both split-
attention and integrated groups. This increase was mainly in word meaning and word family
questions. A paired-samples t-test showed a statistically significant increase in the test scores
from pre-test to post-test, and the results showed that the increase was statistically significant
in word meaning and collocation knowledge, but not in word family knowledge; however, there
was no statistically significant difference between the results of the split-attention format and
the integrated format group in the post-test although the scores of the integrated format group
were higher than those of the split-attention format group. Moreover, a Chi-square test showed
that the treatment group gave more correct answers in the post-test but the difference was not
statistically significant in either word meaning, word family or collocation knowledge tests, so

146


http://vocabulary-language-assistant.com/
http://vocabulary-language-assistant.com/

Chapter 6.

it could be concluded that the different instructional formats did not significantly affect the
vocabulary knowledge building in this study. While participants of higher proficiency level
gave more correct answers than those of lower proficiency level in the split-attention format
group, the difference in the integrated format group was not statistically significant, L1 did not
have any statistically significant effect on acquiring new vocabulary items in either split-
attention format or treatment format groups.

6.3.1 The effect of online reading tasks on vocabulary knowledge (including word
meaning, word families, and collocations knowledge)

The online reading texts have helped increase the vocabulary knowledge among the learners in
general in this experiment. They also had the potential of helping increase the word meaning
knowledge among the learners, enhanced the word family knowledge, and the collocations
knowledge among the participants in this study.

This study is believed to have led to better results because learners were given the reading texts
over three sessions and were tested on vocabulary knowledge within each session. The questions
in pre- and post-tests were taken from the within-experiment questions. Moreover, the treatment
was chosen to be as simple as possible with no distractors to the text, so no images, bright
colours, or hyperlinks were used in order for the researcher to be able to filter out the distractors
and minimise the cognitive load. In addition, the reading text in the present study had the words
repeated a few times within the text since some research has shown that repetition and frequency
of occurrence may enhance the vocabulary learning process.

6.3.2 The effect of the online reading split-attention and integrated instructional
formats on vocabulary knowledge (including word meaning, word families,
and collocations knowledge)

No statistically significant difference in scores was found between the two groups although the
integrated format group had higher scores than the split-attention format group.

Descriptive and inferential statistics which were used to investigate the association between,
and the influence of different reading instructional formats on the three aspects of vocabulary
knowledge tested in this study; namely, word meaning knowledge, word families knowledge,
and collocations knowledge, resulted in statistically insignificant findings. Although gains in
the three aspects of vocabulary knowledge were found by comparing the score results, the
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statistically insignificant findings indicate that the different instructional formats of integrated
and split-attention had no effect on the vocabulary gains.

6.3.3 The effect of different proficiency levels on vocabulary knowledge (including
word meaning, word families, and collocations knowledge) in both split-
attention and integrated instructional formats

The inferential statistics used to investigate the effect of proficiency level on general vocabulary
knowledge among the four groups showed that the split-attention format low proficiency group
had significantly lower scores in the post-test than both groups with high-proficiency level,
whereas the integrated format low proficiency group was not affected.

When only the word meaning element of the vocabulary knowledge was tested, the results
showed that the split-attention group with high proficiency level had the highest score, while
the integrated low proficiency group had the lowest score.

When only the word family element of the vocabulary knowledge was tested, the results showed
that whereas the integrated group with high proficiency level had the highest score, the split-
attention low proficiency group had the lowest score.

When only the collocations knowledge element of the vocabulary knowledge was tested, the
results show that while the integrated group with high proficiency level had the highest score,
the integrated low proficiency group had the lowest score.

The results of the word family and the collocations components were not statistically significant
though.

It can be said that although higher proficiency groups had higher scores than lower proficiency
groups, the inconsistency of which instructional format resulted in more gains, and the
statistically insignificant results, especially within the groups of low numbers, could be
interpreted in different ways.
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6.3.4 The effect of L1 on vocabulary knowledge (including word meaning, word
families, and collocations knowledge) in both split-attention and integrated
instructional formats

The results of the test which investigated the effect of L1 on vocabulary knowledge showed
that L1 did not have any statistically significant effect on acquiring new vocabulary items in
either online reading split-attention or integrated instructional formats.

When only the word meaning element of the vocabulary knowledge was investigated, the
results showed that while the Chinese L1 split-attention group had the highest score, the Arabic
L1 integrated group had the lowest score.

The only statistically significant result was the one which tested the word family knowledge
element of the vocabulary knowledge. Whereas the Chinese L1 integrated format group had the
highest score, the Arabic L1 split-attention group had the lowest score. This result can be
interpreted to be caused by the grammar elements which exists in the word family knowledge.

When only the collocations knowledge element of the vocabulary knowledge was investigated,
the results showed that the Chinese L1 integrated group had the highest score whereas the
Arabic L1 integrated group had the lowest score.

Although the common factor among all the above-mentioned results is that the groups of L1
Chinese had higher scores than the groups of L1 Arabic, no matter what the instructional
formats these groups were exposed to were, the results were inconsistent, and except for those
investigating the word family element of the vocabulary knowledge, they were statistically non-
significant.

All the above-mentioned techniques of using the L1 knowledge to learn a word in L2 may or
may not have been used by the learners in this experiment. Maybe a questionnaire or interviews
with the learners may have helped the researcher have an insight on how the participants used
L1 knowledge to help them with the post-tests; especially in the word family knowledge test
where the results were significant.

6.4 Pedagogical implications of the study

As mentioned above, the findings of this study suggested that whereas the online reading
treatment had an effect on the vocabulary knowledge, whether this was in word meaning, word
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families or collocations, the two instructional formats did not provide strong support for the
vocabulary knowledge whether that was in word meaning, word families, or collocations.
Moreover, there were no consistent results in the findings of the effect of proficiency levels or
L1 on vocabulary knowledge whether that was in word meaning, word families, or collocations.
In addition to that , most of the results were statistically insignificant. Taking all this into
consideration, some implications for vocabulary teaching will follow.

First, since the findings of this study are in agreement with many research results investigating
the role of reading in general, and online reading specifically on vocabulary knowledge, it is
suggested that these results could be useful for learners studying English as a second language.
The vocabulary knowledge of these students could be improved if they were exposed to online
reading texts which contain the target vocabulary in context, which make sure the target
vocabulary is repeated within the context to enhance the learning process, and which are
designed with the consideration of minimising the cognitive load on the working memory of
these learners; thus it is recommended that the online text should be as simple as possible with
no distractors to the text, no distracting images, extremely bright colours, or unneeded
hyperlinks should be used so that the teachers could help the learners focus on the target
vocabulary within the reading text as much as possible.

Second, the findings of the effect of instructional formats on vocabulary knowledge do not
significantly support the statement of the thesis which is written in the introduction chapter, and
which states: “Using an integrated instructional format leads to higher vocabulary gains
compared with a split-attention format”; however, although statistically non-significant, all the
integrated format group scores are higher than the split-attention format group scores. Some
implications for teaching in this respect are: It can be recommended when designing vocabulary
teaching material to divide the teaching material into smaller sections and inserting the
questions or the teaching tools between these shorter sections in order to reduce the cognitive
load on the working memory of the learners; however, for this technique to work best, a few
more points should be taken into consideration, such as the intrinsic cognitive load of the
learners which is defined by Brunken et al. (2003) as the cognitive load which is generated by
the innate difficulty, instead of the instructional design of the subject; thus, for some language
learners certain aspects of the language could be more difficult than learning other aspects.
Because intrinsic and extraneous loads are extra burden on working memory (Paas et al., 2003),
researchers recommend, and this is supported in this study, that the instructional format in any
learning material should be designed cautiously, mainly when the innate level of difficulty in
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the content, or the intrinsic load, is high. This point of learners’ own innate ability is referred
to by Yeung et al. (1998) who found the integrated format to be useful in decreasing the
cognitive load and improving reading comprehension for both first language (L1) and second
language (L2) learners. In addition to the intrinsic cognitive load, some individual differences,
such as learners’ academic individual abilities and their working memory span should be
considered when designing or choosing online teaching materials. For example, very
complicated webpages or questions wording may not work with learners with lower individual
abilities.

The third implication when designing or choosing vocabulary teaching material is taking into
consideration the concept of germane cognitive load and the concept of automation. Germane
cognitive load is the third type of cognitive load which can be useful and productive during the
learning process. Germane cognitive load helps learners be more aware during the learning
process and is connected with over-sufficient schema construction and automatization. Schema
creation or development is believed to be able to lead to reduced cognitive load. Some
inconsistency in the results of post-tests investigating the effect of the different proficiency
levels on the three elements of vocabulary knowledge among groups of learners who were
exposed to different instructional formats can be accounted for by the concept of automation;
the stage which advanced learners reach where operation of information can occur either
consciously in limited working memory or automatically with no influence from the working
memory. Automatization happens by practice, and it minimises the cognitive load on working
memory. In other words, what is sometimes increased by extraneous cognitive load, can be
decreased by germane cognitive load, and vice versa. It can be argued in this context that an
integrated format allows for a smooth transfer of a new concept from working memory into a
schema because it is immediate. A split-attention format, because of the delay, does not have
this immediacy.

To summarise, this study has given the researcher some implications for teaching or teacher
training. Online reading combined with tasks in certain instructional formats has the potential
to improve the vocabulary knowledge among EAP learners; thus, learners should be exposed
to online reading texts taking into consideration that repetition of the elements which are being
taught can enhance the learning process as long as the cognitive load on the learners’ working
memory is minimised. Teaching materials should be designed cautiously, especially when the
innate level of difficulty in the content, or the intrinsic load, is high. The complexity of the

subject matter itself determines the intrinsic cognitive load. Reducing intrinsic cognitive load
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by dividing the reading texts into smaller sections, providing clear instructions, eliminating
distractors or unnecessary information, focussing on essential content, and effectively
presenting visual content can be beneficial in reducing the cognitive load on the working
memory. Moreover, individual differences, such as the learners’ academic individual abilities,
their first language, or their working memory span should also be considered very carefully.
Germane cognitive load and automation are also very important elements to think about when
designing a teaching material. Finally, it is worth considering to generalise the above-mentioned
implications to designing language teaching materials focussing on aspects other than reading
and vocabulary. It would be interesting to apply these implications to designing writing,
speaking, or listening teaching materials, or to explore the learning of grammar using the same
implications.

6.5 Limitations of the study

Narrowing the scope and focus of this research has required some delimitations, such as time,
geographical, population, variable, and statistical delimitations. This study is designed to
explore the impact of integrated and split-attention online reading formats on building adult
EAP learners’ vocabulary knowledge. It has solely focused on the influence of the online split-
attention and integrated instructional formats on EAP learners’ vocabulary acquisition in
particular by investigating whether there is a relation between cognitive load and building
vocabulary knowledge. The research was conducted at a language centre in a UK university to
ensure relevance to the intended population, which is EAP learners. The study targets a group
of adult learners studying English for University Studies. The study considers only quantitative
data related to word meaning, word family, and collocations acquisition among the population
targeted. A quasi-experimental intervention study was sued to collect the quantitative data.
Although the instructional design of the study is thoughtful and organised, it has some
limitations.

This study is limited to the examination of the effect of extraneous cognitive load caused by
different instructional formats, such as the split-attention and the integrated instructional
formats, on the vocabulary knowledge building. The effect of the intrinsic cognitive load and
the germane cognitive load was not thoroughly considered when the study was designed. Some
strategies were used in order to reduce intrinsic and germane cognitive load, such as breaking
down the reading text into smaller passages, providing the learners with guidance and clear
instructions, eliminating redundant details and distractors from the teaching materials, and
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concentrating on the necessary content without overwhelming the students; however, better
reduction of intrinsic and germane cognitive load occurs by activating prior knowledge and
taking into consideration what the learners already know by relating the material into their
existing mental schema. This element of reducing intrinsic and germane cognitive load is

missing in this research.

Although the effect of the different instructional formats on the vocabulary knowledge was
meant to be investigated by looking at the cognitive load on the working memory caused by
each of these instructional formats, the working memory span of the learners or their learning
aptitude was not considered when dividing them into groups. In other words, the individual
differences of the participants were not measured. The main reason why the working memory
span was not measured is that it is demanding to run a working memory span test and exclude
factors like “chunking” where learners can group items together during a digit span task. This
can weaken the relationship between working memory span and other measures like 1Q.
Running such a test was felt to be complex and beyond this research. It requires a more
longitudinal study focussing on proactive interference of old information with the new
information which the students are trying to learn. While working memory span is very essential
for more accurate results of the research, proficiency level was found by the researcher to be
more applicable within the circumstances of this study.

Assigning the participants into low proficiency level learners and high proficiency level ones
was according to their IELTS scores where learners with 5.5 IELTS score considered as the
separating score between lower proficiency level learners and higher proficiency level learners
because 5.5 is the score between 5 (which according to IELTS scoring method refers to the skill
level “modest”) and 6 (which according to IELTS scoring method refers to the skill level
“competent”). A limitation of the study is not being able to divide the participants into groups
building on the individual skills scores. Assigning the participants into different proficiency
levels according to individual skills is believed by the researcher to have helped more in
interpreting their results, especially with the word family knowledge results which are highly
connected to the grammatical knowledge of the learners. Having copies of the learners’ detailed
scores was difficult at the time of data collection because of the data protection policies at
INTO, Newcastle University.

Another limitation of this study is not having delayed post-tests after having the immediate post-
tests. Having delayed post-tests would have been very efficient in testing the long-term effect of the

treatment but this could not be achieved because of the participants’ timelines.
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It can be argued that the whole number of participants in this study is sixty participants. This means
there was 30 participants in each of the split-attention format group and the integrated format group,
and only 15 participants in each group when the participants were assigned to groups of higher and
lower proficiency levels, and of different L1. These small numbers of participants in each group
mean the study is not generalisable to wider population; however, this point may be controversial
because the students are EAP learners. This may have external validity. From a
trustworthiness/transferability point of view, very clear details on how the research was conducted
was given by the researcher and future researchers will be able to decide how applicable the methods
and findings in this study can be to their own contexts.

In addition to the small numbers of participants in each group, there were small numbers of
questions focussing on each of the three aspects of vocabulary knowledge; namely, word meaning
knowledge, word family knowledge, and collocations knowledge. This is believed by the researcher
to be a very strong reason of having statistically insignificant results in most of the findings although
most of the results made sense when compared with results of other literature in the field.

When analysing the data, most of the results considered were from the answers to the pre-test and
the post-test in the study. Looking in more detail at the within-experiment answers may have given
some further insight into other potential reasons of some results in the study.

The final limitation of the study to be mentioned is not collecting more data from the participants
focussing on some techniques they may have used to relate their L1 vocabulary knowledge to their
L2 vocabulary learning. A mixed method approach could have been more beneficial for the findings
of this study. Designing a quantitative study required a lot of effort, and future researchers can base
their work on the finding of the importance of using the integrated instructional format in teaching;
however, a mixed method approach could have given more comprehensive understanding of the
topic. Mixed methods can enhance research quality, but future researchers can use the methods
which are more appropriate in their contexts.

6.6 Suggestions for further study

One of the recommendations for future studies is further investigating the influence of the
intrinsic and cognate cognitive load on language teaching and learning, in addition to only

investigating the effect of extraneous type of cognitive load.

Focussing more on the individual differences, such as individual proficiency levels and first
language, in addition to the extraneous cognitive load is a suggestion for other studies

154



Chapter 6.

A lot of research has focussed on the effect of different instructional formats on reading
comprehension. This study tried to only focus on second language vocabulary acquisition, but
as mentioned before, small scale studies, do not lead to generalizable results. A suggestion for
further research is investigating the effect of different instructional formats on second language

vocabulary acquisition on a wider scale.

Another suggestion for further study is further investigating the influence of split-attention and
integrated instructional formats on other skills like listening; or even for language production
through writing or speaking.

Finally, a mixed methods approach can be suggested for more in depth and comprehensive
understanding of the researched topic. A mixed method approach can provide a fuller picture
of the findings by integrating both quantitative and qualitative data, it can balance the
limitations of both approaches, and give stronger evidence in the findings.
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VLA Home [Login]

Vocabulary Learning
Assistant

| am Hadeel Awad, a PhD student in Linguistics at the School
of English Literature, Language and Linguistics,

Newcastle University.

Introduction

The purpose of my study is to investigate the potential of computer-based reading materials in
facilitating the acquisition of new English vocabulary among adult speakers of other languages.
Participating in this study will also help you as learners of English as a second language to learn
new vocabulary by reading online materials.

I do think that you know the most common words in English. Schools teach these common words.

In addition, you find them in reading materials. They basically refer to simple everyday themes. H adeel AWa d
However, it will be difficult for you to write or talk about things which you have not read about. This PhD student in Linguistics
program is designed to help you learn vocabulary which is not basic or very general. The words Newcastle University

which are focussed on in this program are at higher level. They can help you discuss topics and use

3 S O Follow on Facebook
English vocabulary more accurately, even in academic situations.

To learn these words in an easy way, they are introduced to you within context. There will be some
exercises for you to do before the reading material. After that, there is the reading material followed

by some exercises which will help you find out what new words you have learnt by using the
program.

| really hope you enjoy the reading texts as well as the vocabulary tests in this program.

©2014

Homepage
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VLA Home [Login]

Login

Please enter you (User name) and (Password) provided for you so you can access the available onliﬁ

Ho
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vocabP lary

W’P' .
l E\l ach
i [ Remember me
Login Page
VKBH Home Student Panel Tests Results Welcome hadeel ! [ Log Out]
Student Panel

Here you can find samples of the exams, try it out .

O

Available Exams :

# Exam Title Operations
1 PreTest Done|

2 (Split-Attention Test) What Colour is your Laugh? Try Now

3 (Split-Attention Test) Why Are You Happy? Try Now

- (Split-Attention Test) How Choice Architects Can Help You! Try Now

2 (Intergated Test) What Colour is your Laugh? Try Now

3 (Intergated Test) Why Are You Happy? Try Now

4 (Intergated Test) How Choice Architects Can Help You! Try Now

5 Post-Test Try Now

Student Panel
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Appendix B : Pre- and Post-Tests

Something occurring because of a natural tendency to behave in a particular way or a
natural ability to know something that is not learned is something occurring
instinctively

happily

obscurely

Obscure is NOT the synonymof
unclear

vague

precise

difficult to understand

The study of the nature and meaning of existence, truth, good, and evil is
science

philosophy

high-tech

The speed at which something happens or is done is
thrill

pace

happiness

thrill is NOT the synonymof
boredom

excitement

pleasure

adventure

A place where you can buy and eat a meal is a
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grocery
work
restaurant

Something a person does, especially something that is very good or bad is
joy

relationships

deed

Choose the word which best matches the following word to form a collocation.
steak

rapid
rare

leisurely

Discipline is NOT the synonymof
control

regulation

restraint

indulgence

The new clothes, cars, and other things we for don’t necessarily make us
happier.
longing

b. length

11.

long

Choose the word which best matches the following word to form a collocation.
inherit

pace

property
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monk

A member of an all-male religious group that lives apart from other people is a
philosopher
scientist

monk

Many parents are very to their children.
devoted

b. devote

14.

15.

16.

devotion

An event, situation, etc., that people do not understand or cannot explain because they

do not know enough about it is
depression
mystery

understanding

Cheerful is NOT the synonym of

serious
happy
positive

joyful

Treatment that helps someone feel better or grow stronger is
shopping
therapy

benefit
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17. Astonishing is NOT the synonymof
a. amazing

b. predictable

C. surprising

d. shocking

18. The government’s that the recession was over did little to reassure the small

businesses that were still struggling.

assertive
b. asserted

C. assertion

19. The way in which something is done or happens is
a. manner
b. review

C. esteem

20. A feeling of respect for someone, or a good opinion of someone is
a. manner
b. esteem

C. review

21. Review is NOT the synonym of
a. evaluation
b. assessment

c. description

178



22.

23.

24.

25.

proposal
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To add something very different to something, so that it becomes part of it is to

boost
graft

suggest

Boost is NOT the synonymof
increase
enhance
improve

limit

Choose the word which best matches the following word to form a collocation.

intervention
rapid
rare

leisurely

Cinnamon Orange Instant Tea is a

original recipe.

a. flavour

b. flavoured

26.

flavouring

A is a garden planted with flowers.
rose garden

b. bouquet garden

orange garden
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is a liquid for making permanent marks.
Indelible black
Indelible ink
Indelible flavour

The student’s ~ comment showed that she had real insight into the subject.
perceive

perceptible

perception

The from the pipe into the river carried poisonous waste.

seep

b. seepage

30.

31.

seepy

The indie band has launched anew __ -sounding album. It’s unlike anything they
have released before.

orchestra

orchestral

orchestrate

A is a shaky piece of furniture.

a. wobbly table

b. simultaneous table

32.

orchestral table

The is the immediate conversion from one language to another.

a. wobbly translation

b. simultaneous translation

33.

orchestral translation

Canada suffered from an cold and wet weather last year.
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a. abnormally

b. abnormality

34.

abnormal

Image editing software allows photographers to the quality of their photos.
refined

b. refine

35.

refinement

A is an insect bite.
bee sting

b. buzz sting

36.

purple sting

My New Year’s resolution is to leave more room in my life for

a. spontaneously

b. spontaneity

37.

spontaneous

A happens when two people don’t like each other.

a. spontaneous clash

b. personality clash

38.

bubbly clash

Many believe the low participation in the election was due to voter with politics.

a. disillusion

b. disillusioned

39.

disillusive

Many successful athletes state that they were by watching the Olympics when
they were young
inspiriation
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inspiring
inspired

A is an important member of the community.

prominent citizen
musical citizen
abstract citizen

of a person or event is realistic representation of them.

a. Accurate inspiration

42.

Accurate perception

Accurate portrayal

The airline has announced that it plans to increase the of its services to Turkey
during peak summer months.

a. frequency

43.

44,

45.

frequent
frequently

Much of the last century was defined by the between communism and

capitalism

clash
clashed

clashing

A is a list of food available for the evening meal

dinner menu
dinner choice

dinner architect

To is to make something hurt less
help pain
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relieve pain

want pain

are luxury items commonly named after a designer
Designer labels

b. Designer blogs

c. Designer menus

47. The plan had the support of all the members of the committee
a. adopt

b. adoptive

c. adopted

48. are things that people buy for their own use

a. Consumer goods

b. Choice goods

49.

Layout goods

She spoke to the dog with a voice in order to calm him down

a. gentleness

b. gentle

50.

gently

The of taxes by England was the main cause of the American War for
Independence

impose

b. imposition

51.

imposed

A is an indirect suggestion that is not very easy to understand

a. subtle government
b. subtle hint
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c. subtle lifestyle

52. A is the main person responsible for a plan or idea

comfortable architect
plan architect
c. chief architect

53. A is a life in which you have enough money to buy the things you want

plan lifestyle
b. chief lifestyle
c. comfortable lifestyle

54. The of smallpox as an “eradicated disease” occurred in 1979; it is the only
human disease to be completely eliminated.

a. classify
b. classification
c. classified

55. Thespy __ around the corner to see if anyone was following him.
a. glanced

b. glancing

c. glance

56. The athlete ate very carefully, with an occasional chocolate bar being his only

indulgence
b. indulgent
c. indulgently
57.To is to quickly get something to eat.

a. classify a bite
b. indulge a bite

c. grab abite
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58.

The with the bear in the forest left him shaken and scared

a. encountering

b. encounter

59.

encountered

After moving to Australia from America, she was only able to make

to see her parents.

infrequency

b. infrequent

60.

infrequently

The of blood is one of the most valuable things anybody can do.

a. donate

b. donation

donated
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Appendix C : Experiment

VLA Home Welcome hadeel ! [ Log Out]

Split-Attention Test 1
(] o

1 2 3 4 56 7 8 9 10 11 12 13 14 15

20 21 22 23 24 25 26 27 28 29 30

Reading Text

What Colour is your Laugh?

When most people read a book, newspaper, or magazine, they see the words as
black marks on the page. This is not surprising given that ink in most
publications is black. However, there is a group of people who do not see the
words in front of them as black. Instead they might say that the number 4is
blue or the word giftis green. Others might say that the pain from a headache is
orange, the flavour of sugar round, or a sniff of a bouquet of roses pink. What is
going on here?

According to neuroscientists, these people have a condition called synesihesia.
The word synesthesia comes from the Greek word sy (meaning fogether) and
aesthesis meaning perception) and means ‘joined perception.” All humans have
five senses -touch, vision, hearing, taste, and smell- and typically these are
clearly separated from one another. However, for a person with synesthesia the
boundaries between the senses are weak.

So one sense, for example, sound, may seep across to another sense such as
sight, so that the sound of an orchestra playing might be seen as green wobbly
lines. This combination —an auditory stimulation accompanied by a visual
sensation- is the most common type of synesthesia. Any simultaneous
combination of two or more senses is considered a form of synesthesia.

Neurclogist Richard Cytowic became interested in this phenomenon after he
found out his neighbour tasted shapes. Cytowic was convinced he should take
a deeper look when less than two weeks later he encountered a colleague who
saw the sound of his hospital pager as red lightning bolts. Cytowic and other
scientists believe that synesthesia is not an abnormality. In fact, we all may
experience synesthesia at birth. It is only when our brain develops that the
boundaries between each of our senses become more refined. Pecple with
synesthesia, on the other hand retain these indistinct boundaries throughout
their lives.

Anather finding is that the relationships between the different sensory
perceptions are consistent over time. Someone whe hears the buzz of a bee as
purple will always see it as purple. The sensations are also unigue to
individuals. One person may see the word table as yellow and another see it as
green

Although anyone can create links between the senses and other ideas or
objects through the use of metaphor (for example, heated debate, bubbly
personality, or loud shirf), this is not the same as synesthesia. Synesthetes

i the il Spo ly without any thought.

One young synesthete blogger reports how disillusioned she felt when she saw
a famous singer for the first time and he didn't match up to the colour she had
seen for him when she first heard him sing. Another reports how the sound of
paper makes him feel physically sick, so he hates going to restaurants with
paper tablecloths and napkins

Thus, while some negative reactions may result from synesthesia, Professor
Siman Baron Cohen believes it is more useful to think of it as enriched
perception, because synesthetes often use their condition as ameans to
enhance memory or as a source of inspiration. The prominent Russian artist
Wassily Kandinsky's synesthesia may have triggered the creation of his famous
portrayals of musical compositions as abstract paintings

Medical science has known about synesthesia for several centuries, but this
revival of interest has increased our understanding. We now know that it is
more frequent among women and left-handers and that it appears to run in
families. However, estimates of the number of people with synesthesia still vary
widely, from 1 in 200 to 1 in 2,000. This may be because many pecple who have
the condition may not realize that it has a name.

Question No /1/

In this reading text, the word “ink” means

a coloured liguid that you use for writing, printing or drawing
a black liguid in sea creatures such as octopus and squid

o
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A question about word meaning from the first reading text in the split-attention format.
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Split-Attention Test 1
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Submit Answers

Reading Text

What Colour is your Laugh?

When most people read a book, newspaper, or magazine, they see the words as
black marks on the page. This is not surprising given that ink in most
publications is black. However, there is a group of people who do not see the
words in front of them as black. Instead they might say that the number 4is
blue or the word gift is green. Others might say that the pain from a headache is
orange, the flavour of sugar round, or a sniff of a bouguet of roses pink. What is
going on here?

According to neuroscientists, these people have a condition called synesthesia.
The word synesthesiacomes from the Greek word syn (meaning fogether) and
aesthesis meaning perception) and means “joined perception” All humans have
five senses -touch, vision, hearing, taste, and smell- and typically these are
clearly separated from one another. However, for a person with synesthesia the
boundaries between the senses are weak.

So one sense, for example, sound, may seep across to another sense such as
sight, so that the sound of an orchestra playing might be seen as green wobbly
lines. This combination —an auditory stimulation accompanied by a visual
sensation- is the most common type of synesthesia. Any simultaneous
combination of two or more senses is considered a form of synesthesia.

Neurologist Richard Cytowic became interested in this phenomenon after he
found out his neighbour tasted shapes. Cytowic was convinced he should take
a deeper look when less than two weeks later he encountered a colleague who
saw the sound of his hospital pager as red lightning bolts. Cytowic and other
scientists believe that synesthesia is not an abnormality. In fact, we all may
experience synesthesia at birth. It is only when our brain develops that the
boundaries between each of our senses become more refined. People with
synesthesia, on the other hand retain these indistinct boundaries throughout
their lives.

Another finding is that the relationships between the different sensory
perceptions are consistent over time. Someone who hears the buzz of abee as
purple will always see it as purple. The sensations are also unique to
individuals. One person may see the word fable as yellow and another see it as
green

Although anyone can create links between the senses and other ideas or
objects through the use of metaphor (for example, heated debate, bubbly
personality, or loud shirt), this is not the same as synesthesia. Synesthetes
experience these relationships spontaneously without any conscious thought.

One young synesthete blogger reports how disillusioned she felt when she saw
a famous singer for the first time and he didn't match up to the colour she had
seen for him when she first heard him sing. Another reports how the sound of
paper makes him feel physically sick, so he hates going to restaurants with
paper tablecloths and napkins.

Thus, while some negative reactions may result from synesthesia, Professor
Simon Baron Cohen believes it is more useful to think of it as enriched
perception, because synesthetes often use their condition as a means to
enhance memory or as a source of inspiration. The prominent Russian artist
Wassily Kandinsky's synesthesia may have triggered the creation of his famous
portrayals of musical compositions as abstract paintings.

Medical science has known about synesthesia for several centuries, but this
revival of interest has increased our understanding. We now know that it is
more frequent among women and left-handers and that it appears to runin
families. However, estimates of the number of people with synesthesia still vary
widely, from 1in 200 to 1 in 2,000. This may be because many people who have
the condition may nat realize that it has a name.

Question No /4/

Cinnamon Orange Instant Teais a blend of black tea and oils based on an original recipe.

a (O flavour
b. O flavoured
c¢. O flavouring

A question about word form from the first reading text in the split-attention format.
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Reading Text Question No /6/

What Colour is your Laugh? is a liquid for making permanent marks.

a. O Indelible black
Indelible flavour
¢. O Indelible ink

When most people read a book, newspaper, or magazine, they see the words as
black marks on the page. This is not surprising given that ink in most
publications is black. However, there is a group of people who do not see the
words in front of them as black. Instead they might say that the number 4is
blue or the word giff is green. Others might say that the pain from a headache is m
orange, the flavour of sugar round, or a sniff of a bougquet of roses pink. What is

going on here?

According to neuroscientists, these people have a condition called synesthesia.
The word synesthesia comes from the Greek word syn (meaning together) and
aesthesis meaning perception) and means “joined perception.” All humans have
five senses -touch, vision, hearing, taste, and smell- and typically these are
clearly separated from one another. However, for a person with synesthesia the
boundaries between the senses are weak.

So one sense, for example, sound, may seep across to another sense such as
sight, so that the sound of an orchestra playing might be seen as green wobbly
lines. This combination —an auditory stimulation accompanied by a visual
sensation- is the most common type of synesthesia. Any simultaneous
combination of twe or more senses is considered a form of synesthesia.

Neurologist Richard Cytowic became interested in this phenomenon after he
found out his neighbour tasted shapes. Cytowic was convinced he should take
a deeper ook when less than two weeks |ater he encountered a colleague who
saw the sound of his hospital pager as red lightning bolts. Cytowic and other
scientists believe that synesthesia is not an abnormality. In fact, we all may
experience synesthesia at birth. It is only when our brain develops that the
boundaries between each of our senses become more refined. People with
synesthesia, on the other hand retain these indistinct boundaries throughout
their lives.

Another finding is that the relationships between the different sensory
perceptions are consistent over time. Someocne who hears the buzz of 3 bee as
purple will always see it as purple. The sensations are also unigue to
individuals. One person may see the word fable as yellow and another see it as
green.

Although anyone can create links between the senses and other ideas or
objects through the use of metaphor (for example, heated debate, bubbly
personality, or loud shirt), this is not the same as synesthesia. Synesthetes
experience these relationships spontaneocusly without any conscious thought.

One young synesthete blogger reports how disillusioned she felt when she saw
a famous singer for the first time and he didn't match up to the colour she had
seen for him when she first heard him sing. Another reports how the sound of
paper makes him feel physically sick, so he hates going to restaurants with
paper tablecloths and napkins.

Thus, while some negative reactions may result from synesthesia, Professor
Simon Baron Cohen believes it is more useful to think of it as enriched
perception, because synesthetes often use their condition as a means to
enhance memory or as & source of inspiration. The prominent Russian artist
Wassily Kandinsky's synesthesia may have triggered the creation of his famous
portrayals of musical compositions as abstract paintings.

Medical science has known about synesthesia for several centuries, but this
revival of interest has increased our understanding. We now know that it is
more frequent among women and left-handers and that it appears to run in
families. However, estimates of the number of people with synesthesia still vary
widely, from 1in 200 te 1 in 2,000. This may be because many people who have
the condition may not realize that it has a name.

A question about collocations from the first reading text in the split-attention format.
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Reading Text

Why Are You Happy?

Are you happy? It is a simple question, one that you can instinctively answer
with an easy "yes" or "no”. However, for some obscure reason the question
"What is happiness?” is more difficult to answer So too is the question that
follows™ How do we achieve it?

Well, defining happiness is not quite as simple as it might seem. Go into any
mall these days and you'll find many people shopping at a frantic pace,
believing that happiness is the thrill of buying a new pair of shoes or the latest
high-tech device. Indeed, the idea of happiness has been a topic of much
thought and discussion within the fields of philosophy, religion, and science for
the past 2500 years.

A follower of Confucius, the famous Chinese philosopher, would say that
happiness is the joy obtained from learning about humanity through social
relationships and good deeds. Those good deeds, however, do not include
going to the grocery store because your mother has told you to, or treating
yourself to a steak at a restaurant after a hard day’s work.

In fact, a Buddhist would say that happiness is the reverse of consumerism,
because happiness consists of self-discipline and a life without longing.
Anather perspective comes from scientists who have demonstrated that 50
percent of happiness is a result of the genes we inherit from our parents rather
than the jeans we purchase at the mall.

So, whao is right, the shopper, the philosopher, the monk, or the scientist?
Perhaps the answer lies in the field of psychology or, more specifically, positive
psychology. In 1998, Martin Seligman, a psychelogist at the University of
Pennsylvania, gave a speech at the American Psychological Association in
which he said that rather than devoting attention to unhappiness, psychology
needed to change direction and focus instead on people for whom everything
was going well

Seligman said psychelogists had a reasonably good understanding of
depression, but they knew almost nothing about the mysteries of a happy life.
He argued that if psychologists could isolate what those were, then people
might be able to learn how to make themselves more satisfied with and
cheerful about their lives. This was the beginning of positive psychology.

Since then, research on happiness has come up with some astonishing facts. If
we go back to the mall, shopping can indeed be a source of happiness, but it is
significantly less so once your basic needs have been met. The best kind of
“retail therapy” is to shop for someone else. This is consistent with the Chinese
teachings of 2,500 years ago that assert that happiness lies in acting within
social networks, rather than for our individual benefit only.

Again, current research agrees. In 2002, a University of lllinois study found that
students with the highest level of happiness and the fewest signs of depression
were those with strong friendship and family networks. Religion facilitates
happiness in a similar manner. Once again, a review of a large number of
research studies on the links between religion and happiness has concluded
that there is a positive comelation between religious commitment and higher
levels of perceived well-being and self-esteem.

Grafting modern research onto Confucian philosophy, we can go back to our
original question and say that happiness is a very personal combination of
genetics, actions, and beliefs. In the future, it may become a standard practice
for therapists to suggest interventions that boost happiness levels-including
thanking pecple, writing letters to old friends, and hanging out with family. Who
knew that learning to feel good could feel so good?

Question No /11/

Choose the word which best matches the following word to form a collocation.
steak

a. (O rapid
b. O rare
c. (O leisurely

A question about collocations from the second reading text in the split-attention format.
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Reading Text

Why Are You Happy?

Are you happy? It is a simple guestion, one that you can instinctively answer
with an easy "yes" or "no”. However, for some obscure reason the question
“What is happiness?” is more difficult to answer. So too is the question that
follows: How do we achieve it?

Well, defining happiness is not quite as simple as it might seem. Go into any
mall these days and you'll find many people shopping at a frantic pace,
believing that happiness is the thrill of buying a new pair of shoes or the |atest
high-tech device. Indeed, the idea of happiness has been a topic of much
thought and discussion within the fields of philosophy, religion, and science for
the past 2500 years

A follower of Confucius, the famous Chinese philosopher, would say that
happiness is the joy obtained from learning about humanity through social
relationships and good deeds. Those good deeds, however, do not include
going to the grocery store because your mother has told you to, or treating
yourself to a steak at a restaurant after a hard day’s work.

In fact, a Buddhist would say that happiness is the reverse of consumerism,
because happiness consists of self-discipline and a life without longing.
Another perspective comes from scientists who have demonstrated that 50
percent of happiness is a result of the genes we inherit from our parents rather
than the jeans we purchase at the mall.

So, who is right, the shopper, the philosopher, the monk, or the scientist?
Perhaps the answer lies in the field of psychology or, more specifically, positive
psychology. In 1998, Martin Seligman, a psychologist at the University of
Pennsylvania, gave a speech at the American Psychological Association in
which he said that rather than devoting attention to unhappiness, psychology
needed to change direction and focus instead on people for whom everything
was going well.

Seligman said psychologists had a reasonably good understanding of
depression, but they knew almost nothing about the mysteries of a happy life.
He argued that if psychologists could isclate what those were, then people
might be able to learn how to make themselves more satisfied with and
cheerful about their lives. This was the beginning of positive psychology.

Since then, research on happiness has come up with some astonishing facts. If
we go back to the mall, shopping can indeed be a source of happiness, but it is
significantly less so once your basic needs have been met. The best kind of
“retail therapy” is to shop for someone else. This is consistent with the Chinese
teachings of 2,500 years ago that assert that happiness lies in acting within
social networks, rather than for our individual benefit only.

Again, current research agrees. In 2002, a University of lllinois study found that
students with the highest level of happiness and the fewest signs of depression
were those with strong friendship and family networks. Religion facilitates
happiness in a similar manner. Once again, a review of a large number of
research studies on the links between religion and happiness has concluded
that there is a positive cormelation between religious commitment and higher
levels of perceived well-being and self-esteem.

Grafting modern research onto Cenfucian philosophy, we can go back to our
original guestion and say that happiness is a very personal combination of
genetics, actions, and beliefs. In the future, it may become a standard practice
for therapists to suggest interventions that boost happiness levels-including
thanking people, writing letters to old friends, and hanging out with family. Who
knew that learning to feel good could feel so good?

Question No /13/

The new clothes, cars, and other things we for don't necessarily make us happier.
a. (O longing
B. O length
c. O long

A question about word form from the second reading text in the split-attention format.
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Reading Text

Why Are You Happy?

Are you happy? It is a simple question, one that you can instinctively answer
with an easy "yes” or "no”. However, for some obscure reason the guestion
“What is happiness?” is more difficult to answer. So too is the guestion that
follows: How do we achieve it?

Well, defining happiness is not quite as simple as it might seem. Go into any
mall these days and you'll find many people shopping at a frantic pace,
believing that happiness is the thrill of buying a new pair of shoes or the latest
high-tech device. Indeed, the idea of happiness has been a topic of much
thought and discussion within the fields of philosophy, religion, and science for
the past 2500 years

A follower of Confucius, the famous Chinese philosopher, would say that
happiness is the joy obtained from learning about humanity through social
relationships and good deeds. Those good deeds, however, do not include
going to the grocery store because your mother has told you to, or treating
yourself to a steak at a restaurant after a hard day's work.

In fact, a Buddhist would say that happiness is the reverse of consumerism,
because happiness consists of self-discipline and a life without longing.
Another perspective comes from scientists who have demonstrated that 50
percent of happiness is a result of the genes we inherit from our parents rather
than the jeans we purchase at the mall_

So, who is right, the shopper, the philosopher, the monk, or the scientist?
Perhaps the answer lies in the field of psychology or, more specifically, positive
psychelogy. In 1998, Martin Seligman, a psychologist at the University of
Pennsylvania, gave a speech at the American Psychological Association in
which he said that rather than devoting attention to unhappiness, psychology
needed to change direction and focus instead on people for whom everything
was going well.

Seligman said psychologists had a reasonably good understanding of
depression, but they knew almost nothing about the mysteries of a happy life.
He argued that if psychologists could isolate what those were, then people
might be able to learn how to make themselves more satisfied with and
cheerful about their lives. This was the beginning of positive psychology.

Since then, research on happiness has come up with some astonishing facts. If
we go back to the mall, shopping can indeed be a source of happiness, but it is
significantly less so once your basic needs have been met. The best kind of
“retail therapy" is to shop for someone else. This is consistent with the Chinese
teachings of 2,500 years ago that assert that happiness lies in acting within
social networks, rather than for our individual benefit only.

Again, current research agrees. In 2002, a University of lllincis study found that
students with the highest level of happiness and the fewest signs of depression
were those with strong friendship and family networks. Religion facilitates
happiness in a similar manner. Once again, a review of a large number of
research studies on the links between religion and happiness has concluded
that there is a positive correlation between religious commitment and higher
levels of perceived well-being and self-esteem.

Grafting modern research onto Confucian philesophy, we can go back to our
original question and say that happiness is a very personal combination of
genetics, actions, and beliefs. In the future, it may become a standard practice
for therapists to suggest interventions that boost happiness levels-including
thanking people, writing letters to old friends, and hanging out with family. Who
knew that leaming to feel good could feel so good?

Question No /15/

A member of an all-male religious group that lives apart from other people is a

a. (O philosopher

A question about word meaning from the second reading text in the split-attention format.
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Reading Text Question No /20/

How Choice Architects Can Help You! A _____is the main person respensible for a plan or idea
Freedom, independence, choice - these are all good things, right? Some might a. O comfortable architect
even argue that these are basic human rights, and that having laws that dictate b. O plan architect
behavior clashes with our right to choose for ourselves. But is there such a c. (O chief architect
thing as too much choice? Yes, some say. Being free and independent requires
us to make choices, and sometimes those choices can be difficult m

Let's say you've decided you want to eat more healthfully. You've read books,
blogs, and magazine articles about healthy diets and listened to news reports
about what is and isn't good for you. However, you don't have time to carefully
plan menus for meals or read food labels at the supermarket. Since you really
are committed to a healthier lifestyle, a little help would come in handy, wouldn't
it? This is where a "choice architect” can help relieve some of the burden of
doing it all yourself.

Choice architects are people who erganize the contexts in which consumers
make decisions. For example, the persen who decides the layout of your local
supermarket — including which shelf the peanut butter gees on, and how the
oranges are stacked - is a choice architect. So is the person who organizes
where the salad and dessert bars are in your school or work cafeteria. And,
believe it or not, the arrangements they adopt will influence the selections you
make, according to Richard Thaler and Cass Sunstein, professors at the
University of Chicago.

Thaler and Sunstein say that governments don't have to impose healthier
lifestyles through laws — for example, smoking bans and transfat boycotts.
Rather, they say, that if given an environment created by a choice architect -
one that encourages us to choose what is best — we will do the right thing. In
other werds, Thaler and Sunstein would like to see designs that gently push, or
nudge, customers toward making healthier choices, without removing freedom
of choice. They call this idea "nudge” because it combines the idea of freedom
1o choose with gentle hints from choice architects, who aim to help people live
longer, healthier, and happier lives.

For example, the British and Swedish governments have introduced a so-called
“traffic light system” to classify foods as healthy or unhealthy. This means that
shoppers can see at a glance how much fat, saturated fat, sugar, and salt each
product contains simply by looking at the lights on the package. A green light
indicates that the amounts of the four nutrients are healthy; yellow signals that
the shopper should beware; and red means that the food is high in at least one
of the four nutrients and should be eaten in moderation. The shopper is given
important health information, but is still free to decide whether to grab an apple
or indulge in that chocolate brownie

Moreover, Thaler and Sunstein believe that ordinary people would especially
benefit from nudges when encountering any of the following five situations.
When

= we have to choose now, but deal with the consequences later

» the degree of difficulty is great

= itis a decision that is made infrequently

« there is no immediate feedback

= the choice is about something unfamiliar
Actual situation include things as ordinary as deciding which car to buy, how
much insurance to get, and which charities to donate to. But, as we all know,
despite our best intentions, we don't always make good decisions. So, couldn’t
we all benefit from a little nudge in the right direction every now and then?

A question about collocations from the third reading text in the split-attention format.
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Reading Text

How Choice Architects Can Help You!

Freedom, independence, choice — these are all good things, right? Some might
even argue that these are basic human rights, and that having laws that dictate
behavior clashes with our right to choose for ourselves. But is there such a
thing as too much choice? Yes, some say. Being free and independent requires
us to make choices, and sometimes those choices can be difficult.

Let's say you've decided you want to eat more healthfully. You've read books,
blogs, and magazine articles about healthy diets and listened to news reports
about what is and isn't good for you. However, you don't have time to carefully
plan menus for meals or read food labels at the supermarket. Since you really
are committed to a healthier lifestyle, a little help would come in handy, wouldn't
it? This is where a “choice architect” can help relieve some of the burden of
doing it all yourself.

Choice architects are people who organize the contexts in which consumers
make decisions. For example, the person who decides the layout of your local
supermarket — including which shelf the peanut butter goes on, and how the
oranges are stacked - is a choice architect. So is the person who organizes
where the salad and dessert bars are in your school or work cafeteria. And,
believe it or not, the arrangements they adopt will influence the selections you
make, according to Richard Thaler and Cass Sunstein, professors at the
University of Chicago.

Thaler and Sunstein say that governments don't have to impose healthier
lifestyles through laws — for example, smoking bans and transfat boycotts.
Rather, they say, that if given an environment created by a choice architect -
one that encourages us to choose what is best — we will do the right thing. In
other words, Thaler and Sunstein would like to see designs that gently push, or
nudge, customers toward making healthier choices, without removing freedom
of choice. They call this idea "nudge” because it combines the idea of freedom
to choose with gentle hints from choice architects, who aim to help people live
longer, healthier, and happier lives.

For example, the British and Swedish governments have introduced a so-called
"traffic light system" to classify foods as healthy or unhealthy. This means that
shoppers can see at a glance how much fat, saturated fat, sugar, and salt each
product contains simply by looking at the lights on the package. A green light
indicates that the amounts of the four nutrients are healthy; yellow signals that
the shopper should beware; and red means that the food is high in at least one
of the four nutrients and should be eaten in moderation. The shopper is given
important health information, but is still free to decide whether to grab an apple
or indulge in that chocolate brownie.

Moreover, Thaler and Sunstein believe that ordinary people would especially
benefit from nudges when encountering any of the following five situations.
When

we have to choose now, but deal with the conseguences later

the degree of difficulty is great

it is a decision that is made infrequently
there is no immediate feedback

« the choice is about something unfamiliar.

Actual situation include things as ordinary as deciding which car to buy, how
much insurance to get, and which charities to donate to. But, as we all know,
despite our best intentions, we don't always make good decisions. So, couldn't
we all benefit from a little nudge in the right direction every now and then?

Question No /23/

The of smallpox as an “eradicated disease” occurred in 1979; it is the only human disease to be completely eliminated.

a. (O classify
b. O classification
¢. O classified

A question about word form from the third reading text in the split-attention format.
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Reading Text Question No /27/

How Choice Architects Can Help You! In this reading text, the word "encounter” means
Freedom, independence, choice — these are all goed things, right? Some might a. (O to experience or deal with something
even argue that these are basic human rights, and that having laws that dictate b. O to meet someone without planning to

behavior clashes with our right to choose for ourselves. But is there such a
thing as too much choice? Yes, some say. Being free and independent requires
us to make choices, and sometimes those choices can be difficult,

Let's say you've decided you want to eat more healthfully. You've read books,
blogs, and magazine articles about healthy diets and listened to news reports
about what is and isn't good for you. However, you don't have time to carefully
plan menus for meals or read food labels at the supermarket. Since you really
are committed to a healthier lifestyle, a little help would come in handy, wouldn't
it? This is where a "choice architect” can help relieve some of the burden of
doing it all yourself.

Choice architects are people who organize the contexts in which consumers
make decisions. For example, the person who decides the layout of your local
supermarket — including which shelf the peanut butter goes on, and how the
oranges are stacked - is a choice architect. So is the person who organizes
where the salad and dessert bars are in your school or work cafeteria. And,
believe it or not, the arrangements they adopt will influence the selections you
make, according to Richard Thaler and Cass Sunstein, professors at the
University of Chicago.

Thaler and Sunstein say that governments don't have to impose healthier
lifestyles through laws - for example, smioking bans and transfat boycotis
Rather, they say, that if given an environment created by a choice architect —
one that encourages us to choose what is best — we will do the right thing. In
other words, Thaler and Sunstein would like to see designs that gently push, or
nudge, customers toward making healthier choices, without removing freedom
of choice. They call this idea “nudge” because it combines the idea of freedom
to choose with gentle hints from choice architects, who aim to help people live
longer, healthier, and happier lives.

For example, the British and Swedish governments have introduced a so-called
“traffic light system” o classify foods as healthy or unhealthy. This means that
shoppers can see at a glance how much fat, saturated fat, sugar, and salt each
product contains simply by looking at the lights on the package. A green light
indicates that the amounts of the four nutrients are healthy; yellow signals that
the shopper should beware; and red means that the food is high in at least one
of the four nutrients and should be eaten in moderation. The shopper is given
important health information, but is still free to decide whether to grab an apple
orindulge in that chocolate brownie.

Moreover, Thaler and Sunstein believe that ordinary people would especially
benedit from nudges when encountering any of the following five situations
When

« we have to choose now, but deal with the consequences later

» the degree of difficulty is great

» itis a decision that is made infrequently

« there is no immediate feedback

« the choice is about something unfamiliar.
Actual situation include things as ordinary as deciding which car to buy, how
much insurance to get, and which charities to donate to. But, as we all know,

despite our best intentions, we don't always make good decisions. So, couldn't
we all benefit from a little nudge in the right direction every now and then?

A question about word meaning from the third reading text in the split-attention format.

194



Appendices

VLA Home Welcome hadeel ! [ Log Out]

Integrated Test 1

SRR - 3T o

e 4 5 6 7 8 9 10 11 12 13 14 16

6 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Submit Answers

Reading Text

What Colour is your Laugh?

When most people read a book, newspaper, or magazine, they see the words as
black marks on the page. This is not surprising given that ink in most
publications is black. However, there is a group of people who do not see the
words in front of them as black. Instead they might say that the number 4is
blue or the word giftis green. Others might say that the pain from a headache is
orange, the flavour of sugar round, or a sniff of a bouquet of roses pink. What is
going on here?

Question No /2/

In this reading text, the word "flavour” means

a. (O the quality or feature that makes something have a particular style or character
b. @ the particular taste of food or drink

A question about word meaning from the first reading text in the integrated format.
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Reading Text

What Colour is your Laugh?

According to neuroscientists, these people have a condition called synesthesia.
The word synesthesia comes from the Greek word syn (meaning fogether) and
aesthesis meaning perception) and means “joined perception.” All humans have
five senses -touch, vision, hearing, taste, and smell- and typically these are
clearly separated from one another. However, for a person with synesthesia the
boundaries between the senses are weak.

Question No /8/

The student’s comment showed that she had real insight into the subject.

a. () perceive
b. O perceptible
c. O perception

A question about word form from the first reading text in the integrated format.
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Reading Text Question No /12/

What Colour is your Laugh? A is a shaky piece of furniture.
So one sense, for example, sound, may seep across to another sense such as a. O wobbly table
sight, so that the sound of an orchestra playing might be seen as green wobbly b. O simultaneous table
lines. This combination —an auditory stimulation accompanied by a visual ¢. O orchestral table
sensation- is the most common type of synesthesia. Any simultaneous
combination of two or more senses is considered a form of synesthesia.

A question about collocations from the first reading text in the integrated format.
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Reading Text

Why Are You Happy?

Are you happy? It is a simple question, one that you can instinctively answer
with an easy "yes" or “no". However, for some obscure reason the question
“What is happiness?” is more difficult to answer. So too is the question that
follows: How do we achieve it?

Question No /1/

Something occurring because of a natural tendency to behave in a particular way or a natural ability to know something that is not learned is
something occurring

a. O instinctively
b. O happily
c. O obscurely

A question about word meaning from the second reading text in the integrated format.
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Reading Text

Why Are You Happy?

Well, defining happiness is not quite as simple as it might seem. Go into any
mall these days and you'll find many people shopping at a frantic pace,
believing that happiness is the thrill of buying a new pair of shoes or the latest
high-tech device. Indeed, the idea of happiness has been a topic of much
thought and discussion within the fields of philosophy, religion, and science for
the past 2500 years.

Question No /7/

He was about the loss of his job and used it as a means of moving into a different career.

a. O philosophic

c. O philosophically

A question about word form from the second reading text in the integrated format.
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Reading Text

Why Are You Happy?

Grafting modern research onto Confucian philosophy, we can go back to our
original question and say that happiness is a very personal combination of
genetics, actions, and beliefs. In the future, it may become a standard practice
for therapists to suggest interventions that boost happiness levels-including
thanking people, writing letters to old friends, and hanging out with family. Who
knew that learning to feel good could feel so good?

Question No /30/

Choose the word which best matches the following word to form a collocation.
intervention

. O leisurely

A question about collocations from the second reading text in the integrated format.
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Reading Text

How Choice Architects Can Help You!

Let's say you've decided you want to eat more healthfully. You've read books,
blogs, and magazine articles about healthy diets and listened to news reports
about what is and isn't good for you. However, you don't have time to carefully
plan menus for meals or read food labels at the supermarket. Since you really
are committed to a healthier lifestyle, a little help would come in handy, wouldn't
it? This is where a "choice architect” can help relieve some of the burden of
doing it all yourself.

Question No /3/

In this reading text, the word "diet" means _____

a. (O thekind of food that a person or animal eats everyday
b. O away of eating in which you only eat certain foods in order to lose weight

A question about word meaning from the third reading text in the integrated format.
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Reading Text

How Choice Architects Can Help You!

Choice architects are people who organize the contexts in which consumers
make decisions. For example, the person who decides the layout of your local
supermarket — including which shelf the peanut butter goes on, and how the
oranges are stacked - is a choice architect. So is the person who organizes
where the salad and dessert bars are in your school or work cafeteria. And,
believe it or not, the arrangements they adopt will influence the selections you
make, according to Richard Thaler and Cass Sunstein, professors at the
University of Chicago.

Question No /14/

The plan had the support of all the members of the committee

a. O adopt
b. O adoptive
c. (O adopted

A question about word form from the third reading text in the integrated format.
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Reading Text

How Choice Architects Can Help You!

Thaler and Sunstein say that governments don't have to impose healthier
lifestyles through laws — for example, smoking bans and transfat boycotts.
Rather, they say, that if given an environment created by a choice architect -
one that encourages us to choose what is best — we will do the right thing. In
other words, Thaler and Sunstein would like to see designs that gently push, or
nudge, customers toward making healthier choices, without removing freedom
of choice. They call this idea “nudge” because it combines the idea of freedom
to choose with gentle hints from choice architects, who aim to help people live
longer, healthier, and happier lives.

Question No /21/

A_____isalifein which you have enough money to buy the things you want

a. O plan lifestyle
b. O chief lifestyle
c. O comfortable lifestyle

A question about collocations from the third reading text in the integrated format.
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