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Abstract. The study explores the combinatorial prevalence effect in Event construal techniques
in text and image components of heterosemiotic book pages. We hypothesize that their activity and
contingency affect their interpretation, here tested in the oculographic experiment and discourse
responses check. To proceed, we develop the parametric system applied for 100 book pages
annotation and further statistical analysis. This study reveals the relevance of Truth, Type, Relation,
Manageability, Completeness, Instantness, Achievement, Evaluation, Space location, Time location,
Repeatability, Cause and effect parameter groups in Event construal in text and image as well as their
resonance in concomitant activity. To select the samples serving as stimuli in the oculographic
experiment, we apply Principal component analysis, which assigns Uniqueness indices to the
samples, here ranging from 0.111 to 0.675, and provides diversity of Event construal techniques
to be tested in terms of their interpretation. The results evidence that participants applied different
text and image attention distribution patterns with longer fixations on text component in case the
image displayed physical contact, static and desirable events. When the creation or destruction
events, events-achievement, events located in time or causal events were not present in the text,
the participants were more likely to address the image, not the text. Parameter activity also affects
the choice of Descriptive, Narrative and Speculative discourse responses, with a restricted number
of parameters stimulating Narrative discourse, with a restricted in text and vast in image number
of parameters stimulating Speculative discourse, which evidences in favor of their more predetermined
and predicted character. Hopefully, the results may be used to predict the interpretation effects and
to further cognitive linguistic and semiotic research coordination.

Key words: heterosemioticity, event construal, text and image, construal parameters, oculographic
experiment, gaze patterns, descriptive, narrative, and speculative discourse

Article history:
Received: 01.06.2021
Accepted: 01.03.2022

Acknowledgment. Financing

This research is financially supported by the Russian Foundation for Basic Research, project No.
20-012-00370 “Textual heterogeneity and the factors of its successful reading comprehension” at
Moscow State Linguistic University.

© Kiose M.1., 2022
@ ® This work is licensed under a Creative Commons Attribution 4.0 International License
https://creativecommons.org/licenses/by/4.0/

396 COGNITIVE STUDIES


http://journals.rudn.ru/semiotics
http://www.orcid.org/0000-0001-7215-0604
mailto:maria_kiose@mail.ru
https://creativecommons.org/licenses/by/4.0/

Kuoce M.U. Bectnux PYJIH. Cepusi: Teopus si3bika. Cemuoruka. Cemantuka. 2022. T. 13. Ne 2. C. 396415

For citation:

Kiose, M.I. (2022). Event Construal in Text and Image. Gaze Behavior and Discourse Interpretations.
RUDN Journal of Language Studies, Semiotics and Semantics, 13(2), 396—415. https://
doi.org/10.22363/2313-2299-2022-13-2-396-415

OC006EeHHOCTU KOHCTPYMPOBaHUS
COObITUS B TEKCTE U WIJTIOCTPaLUN.
Ma3oaBurartesnbHble peakuum
M OUCKYPCUBHbIE MHTEpnpeTauum

M.H. Kuoce © 4

MOCKOBCKHI rOCYyAapCTBEHHBIN JTMHIBUCTUYECKUN YHUBEPCUTET,
119034, Poccuiickaa @edepayus, Mocksa, yi. Ocmoocenka, 38
P<Imaria_kiose@mail.ru

AnHoTanusi. B padore uccienyrorcs kKoMOMHATOPHBIC 3((GEKTH B BHIOOPE TEXHUK KOHCTPYHPO-
BaHMS COOBITHS B T€TEPOCEMHOTHYECKOM €IMHCTBE TEKCTA M M300pakeHUs] HA MaTepHale HILIIO-
CTPHPOBAHHBIX KHHT. [MnoTe3a ucciieoBanms, 3aKIF09aloascst B TOM, YTO aKTUBHOCTb M COTIPSI-
YKEHHOCTb I1apaMeTpPOB KOHCTPYUPOBAHHsI COOBITHS OyJeT ONpEe/essiTh HHTEPIPETALNIO reTepoce-
MHOTHYECKOTO €AMHCTBA, BEPUPHUINPYETCS B XOZ€ OKYIOTpa(hUUecKoro aHaIM3a U IMOCIIETYIOIEro
aHaJM3a JUCKYpPCHBHBIX OTBETOB YYAaCTHHUKOB. AHAJIN3Y MOABEpraroTcsi 12 rpynm mapaMeTpos:
napamMeTpbl HCTUHHOCTH, O6H_ICFO THIIA, TUIIA OTHOmeHHﬁ, yYpaBiIA€MOCTH, 3aBEPUICHHOCTH, MO-
MEHTAJIBHOCTH, PE3yIbTaTUBHOCTH, OIEHOYHOCTH, JIOKAJH3allMi B NPOCTPAHCTBE, JIOKATH3ALUH
BO BPEMEHH, TIOBTOPSIEMOCTH, IPHYMHHO-CIICICTBEHHBIX OTHOILICHNH; B XOJIC aHAJIN3a yCTaHaBIIU-
BACTCSl UX POJIb B CO3JAHUU TEKCTa M M300pa)KCHHsl, a TAaK)Ke OCOOCHHOCTH MX PE30HAHCA, MJIH
0COOCHHOCTH TyONUPOBAHUS MX aKTUBHOCTH B TEKCTE M M300paxkeHnH. s oTOopa CTHMYIBHBIX
00pa3IoB MCHOJIB3YETCS METOMKA ONPEACTICHHUsI UX TUIMYHOCTH W YHHKaJIbHOCTH C ITOMOIIBIO
(akTOpHOTO aHalKM3a C MPUBJICUCHUEM ITOKa3aTelell napamMeTpoB KOHCTPYHPOBAHUS; MTOKa3aTeIn
YHHUKAJFHOCTH YCTaHOBIEHH! B auana3oHe oT 0.111 mo 0.675, uto obecrieunBaeT BapHaTHBHOCTH
MIPUBJIEKAEMBIX 00pa3noB. B xoze sKcrepuMeHTa BBISIBICHO, YTO MPOJOJIKUTEILHOCTD MpeObiBa-
HUS B3IUISIA B 30HAX TEKCTa M M300pa)keHHs 00yCIIOBIeHa 0COOCHHOCTSIMH KOHCTPYHUPOBAHHSI CO-
OBITHS. YBENWYCHHE MPONODKUATEIFHOCTH (PUKCAIMA B 30HAX TEKCTa HAOIIOMAEeTCs, €CIH COOBI-
THE B M300pa)KEHUH TPECTABICHO KaK 33JeHCTBYIONIEE OTHOMICHHS (PM3MYECKOTO KOHTAKTa, KaK
CTaTHYeCcKoe U )kenarenbHoe. Ecin B TeKcTe He mpecTaBieHbl COObITHE CO3/IaHMs U pa3pyLICHUs,
COOBITHE-TIOCTHKEHHUE 1IEITH, COOBITHE, NMEIOIIEe BPEMEHHbIE OTCHUIKH, COOBITHE C BEIPAKEHHBIMH
MIPUYMHHBIMU U CJIEACTBEHHBIMH OTHOLICHUSIMH, TO BO3PACTACT MPOAOIDKUTEIBHOCTh (DUKCAIUH
B 30HE M300paKeHUsl. AKTMBHOCTb I1apaMETPOB TAKKE ONpPE/eIsieT BBIOOpP JUCKYPCUBHBIX MaTTEp-
HOB B JICCKPHIITUBHOM, HAPPATHBHOM JANCKYpPCaX M JUCKYpPCEe-pacCyXICHUH. YCTaHOBIEHO Orpa-
HUYCHHOE KOJIMYECTBO MapaMeTpOB KOHCTPYHUPOBAHHS COOBITHS, CONPSDKCHHBIX ¢ BEIOOPOM Hap-
PATUBHBIX MMATTCPHOB, BLI60p JUCKYpCa-pacCyKIACHUA CONPSKEH OJJHOBPEMEHHO C OrpaHUYCHHBIM
KOJIMYECTBOM IapaMETPOB KOHCTPYHPOBAHUS TEKCTA M C AOCTATOYHO OOJIBIIMM MX KOJIMYECTBOM
B M300paxkeHuu. [loaydeHHbIC TaHHBIE TTO3BOJISIIOT UCIIOIB30BaTh Pa3pabOTaHHYIO CUCTEMY Iapa-
METPOB KOHCTPYHUPOBaHHsI COOBITHSI B TEKCTE U M300PKEHUU ISl pean3aliy MPOrHOCTHYECKOM
OLICHKH YCHEUTHOCTH MHTEPIIPETAIIMN TeTePOCEMHUOTHYECKUX €IMHCTB. Pe3ynbraThl Takke crocoo-
CTBYIOT MHTETPUPOBAHHIO HA €IMHBIX OCHOBAHUSX JOCTHKEHHUI JIMHIBOKOTHUTHBHOW U KOTHUTHB-
HO-CEMHOTHYECKOMN napagurMm K aHajan3y reTepoCEMUOTHUCCKUX €IUHCTB.

KaoueBble cjioBa: rerepoCeMHOTHYHOCTh, KOHCTPYMPOBAHUE COOBITHS, TEKCT M HIUIIOCTpALIHS,
rapamMeTpbl KOHCTPYHPOBAHHMS, OKYJIOTpapUIeCcKUii SKCIIEPUMEHT, TIa30/IBUTATEIbHBIC MTATTEPHBI,
OINUcaTeIbHbIN, HAPPATUBHBIN U CIEKYIATUBHBIN JUCKYpPC
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Introduction

The studies of text and image in cognitive semiotics have recently integrated
experimental methods since one of the key areas in heterosemiotic research is now
prognostic analysis aimed at predicting how heterosemiotic construal techniques
might influence interpretation. Prognostic assessment in the studies follows a series
of experiments exploiting various heterosemiotic stimuli displaying diverse construal
patterns. As a result, some behavior reactions contingent with the construal patterns are
detected, which allows to range the construal patterns as more or less significant in terms
of interpretation reactions they cause. Among the most influential experimental methods
testing this contingency we will name oculographic analysis since it helps reveal the gaze
patterns and the quantitative data on reading techniques susceptible to construal patterns
in heterosemiotic unities of text and image, for instance, see [1-3]. Experimental studies
in multimodal semiotics (exploring various heterosemiotic forms), although not exploiting
prognostic algorythms of interpretation, still succeed in detecting both typical and atypical
gaze patterns of experiment participants perceiving the stimuli diverse in heterosemiotic
construal. It is noteworthy, that these results are used in applied research and technology,
for instance in gamification, publishing industry, educational literature design.

However, in most cases these are the semiotic characteristics of text and image
unities that enjoy experimental research, among them we might name the occupancy
space of text and image, the color techniques, the order of appearance [4; 5], the
combination techniques like domineering, coordination, and reduplication [6; 7], the
semantic types of information presented, for example its denotative or connotative
character, participants type, dynamic or static type [8]). It is worth mentioning that the
pre-experiment analysis of heterosemiotic construal techniques is seldom carried out
and even in this case it is most restricted to discourse type studies [9] or communicative
functions [10]. Therefore, cognitive construal techniques with participants, events
or perspective construal techniques are rarely considered, although they might as well
hamper or stimulate interpretation of heterosemiotic unities.

In this study, we test the event construal techniques in text and image, and later explore
their effect onto the experiment participants’ gaze patterns. We then proceed to studying
the discourse patterns which the participants employed when they gave account on the
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information they had received while reading. It is expected that diverse event construal
techniques will affect the gaze patterns and the discourse patterns employed, although
it is hard to predict which construal techniques will stimulate the diversity in cognitive
load redistribution. Experimental studies mostly use monomodal stimuli, still among the
most influential factors determining the increase in cognitive load expressed for instance
in longer fixation duration and return saccadic movements they name the factors of salience
(mostly expressed in the construal techniques frequency) and focusing (focalization
of construal techniques), for instance, see [11-13]. In case of event construal techniques,
we can also distinguish between more and less focal techniques, cf. achievement and non-
achievement events, instant and durative events, intersubjective and mono-participant
events, where the first event in each group is more focal, although the effects of salience
will be applicable only in context. The research question is whether these more focal event
construal techniques will affect the gaze behavior and interpretation responses. Therefore,
the effects of combinatorial prevalence are explored in this study.

Event construal techniques in text and image

Event construal techniques have received attention in both cognitive semiotics
[14-17] and in cognitive linguistics [18-21], among the key areas of study are
dynamicity, aspectuality and entrenchment as well as embodiment construal types.
Event typologies are thoroughly discussed in cognitive linguistics, however they
cannot in all cases be easily adapted to conform to other semiotic systems analysis, still
they may suffice to develop the event typologies applicable to heterosemiotic systems.
It is worth mentioning, that event construal studies originated with the famous work
of Z. Vendler who differentiated between events-achievements, accomplishments,
states, and activities. Vendler’s work [22] has become highly resonant in linguistics,
especially in logical semantics. Following Vendler, N. Arutunova [23] and
E. Paducheva [24] give a more detailed and linguistically oriented accounts on event
types. Communicative and discursive characteristics of events were mostly explored
in European and American studies of the 1980s, for instance, see [25; 26]. In later
theories event construal becomes associated with participants’ construal and their
relations; this approach is a key one in construction grammar [27].

In this research, we will mostly rely on semiotic approaches to linguistic analysis
which pave the way to interpretation theories and allow to synchronize several
semiotic modes on the same grounds. Semiotic foundations for modes synchronization
on linguistic terms received attention in the works of L. Novikov in his theory
of ornamental field accumulating different means of poeticism construal [28] and
in disclosing dominant structures in composition [29]. These dominant structures
creating an ornamental field comprised objects and participants, their actions, inner
world construal, event location in time and space, poeticism construal. However, these
components need specification to be analyzed in heterosemiotic forms. The most
influential typological research in this area is the study presented by V. Demyankov
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who develops the notion of interpretation coordinates (or landmarks) [30] which may
serve to develop the procedure of parametric analysis of event construal in different
semiotic systems, not restricted to linguistic system. Among these landmarks, V.
Demyankov names stativity / dynamicity, manageability (controllability) / non-
manageability, integrity / non-integrity, momentarily / durative character, repeatability
/ uniqueness, achievements / non-achievements [30. P. 323-328].

The interpretation value of these landmarks lies in their more and less focusing
character for the interpreter, it may help assess (and predict) the interpretation effects
produced on the viewer (reader). For instance, the landmark “‘event-achievement” is more
focal than “non-achievement” as it lacks result or action outcome, however in some cases
the decision on focal character depends on the reader’s expectations as well as on the event
construal type. Therefore, the character of manageable or non-manageable event, for
instance, may be interpreted as focal or non-focal depending on whether it conforms to the
macroevent (discourse event) expected structure or is totally unexpected. That explains
our decision to address the parameters which might be both focusing and defocusing
in the context of heterosemiotic construal. The annotation parameter system with the
coded parameter values is given in Table 1. This system will be applied to annotate both
text and image components of heterosemiotic unity.

The parameter code values start with 1 for annotating text and with 2 for
annotating image. Applying two types of codes allows to conduct statistical
processing of two data sets. For instance, annotating Sample 1 (see Fig. 1) we may
select the following event construal parameters for image construal: True, veritable,
real event (201), Physical contact, perception event (205), Intersubjective event
(207), Manageable, planned event (211), Incomplete, interrupted event (213),
Continuous event (215), Purposeless, aimless event (217), Event lacking evaluation
(220), Event located in space (221), Event without location in time (223), Sporadic,
unitary event (226), Descriptive event (228).
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Fig. 1. Sample 1
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Table 1/Tabnuvua 1
Event construal parameters /
MapameTpbl KOHCTPYMPOBAHUS COOLITUSA

Parameter groups/ Parameters,/napameTpbi Codes/

rpynna KoAbl

Truth True, veritable, real event 101/201
Untrue, fictional, unreal event 102/202

Type Creation, building, molding / demolishing, destruction event 103/203
Shifting, changing event 104/204

Physical contact, perception event 105/205

Static event 106/206

Relations Intersubjective event 107/207
Interactional event (between man and object) 108/208

Event not displaying any relations 109/209

Manageability Non-manageable, spontaneous, accidental event 110/210
Manageable, planned event 111/211

Completeness Completed, resultant event 112/212
Incomplete, interrupted event 113/213

Instantness Instantaneous event 114/214
Continuous event 115/215

Achievement Event-achievement 116/216
Purposeless, aimless event 117/217

Evaluation Desirable event 118/218
Undesirable event 119/219

Event lacking evaluation 120/220

Space location Event located in space 121/221
Event without location in space 122/222

Time location Event located in time 123/223
Event without location in time 124/224

Repeatability Repeatable event 125/225
Sporadic, unitary event 126/226

Cause and effect Causal event 127/227
Descriptive event 128/228
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Annotating its text component, we observe that in some cases events display
a different character. The event is also given as True, veritable, real (101) as the
text displays a sequence of events which might be real (the event on the children’s
playground), however it is Shifting, changing (104) as we see a chain of subsequent
microevents employing a change in scene without creating or destroying any
event components. The event is shown as Intersubjective (107) which activates
several participants, grandma, children, grandma’s own grandson, at the same
time as opposed to the event in the image, it is Manageable, planned (111) which
describes the deliberate action of grandma presenting it in detail. We may conclude
that the text shows a Completed, resultant event (112) as it is a completed
narrative with all narrative components described in [31], Orientation in the first
two sentences presenting the scene and its participants and objects, Complicating
Action in the third sentence presenting assessment of the grandma’s action,
although the action itself will be described later. Therefore, the sentences five and
six display an amalgam of Complicating Action in Grandma put a 8-kilo weight
into her grandson’s pocket and Resolution in Her grandson turned out to be the
heaviest of all children. Coda in the final sentence Then Grandma boasted that they
give the best food to their grandson allows to present the Grandma’s explanation
for what has happened. The event is Continuous (115) as the actions described
are mostly of unbounded aspect type [32] in competed, behaved, overweighted,
boasted (cf. with the actions like won, tore, killed, eaten or similar). At the same,
we encounter Event-achievement (116) because the reasons for the grandma’s
action are explained and the desired result is achieved. The event is classified
as Undesirable (119) as this action is justified as dishonest, although explicitly.
It might have been classified as desirable if the text perspective were the one that
is construed by the grandma herself, however it is not so. The event is located
in space (121) as there are several objects which help to orient it (swings, pocket),
however, this is Event without location in time (124) because there are no time
identifiers apart from the time identifier then in the final sentence, but this one co-
locates two microevents [33] and does not allow to locate the whole event in time.
The event is Sporadic, unitary (126) as the action is not repeated, and Causal
(127) because the reasons for such a dishonest action are clearly presented.

Therefore, the system elaborated allows to provide annotation in both text
and image and to analyze them on the same grounds, which can further be used
for statistical processing and exploring the techniques of event construal specifics
developed in text and image in contrast.

Methods and procedure

The study applies the triangulation methodological procedure [34], here
it comprises the methods of cognitive semiotic modelling (parametrization),
annotation and statistical methods to explore the distribution and contingency
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techniques in event construal in text and image, and cognitive psychological
study (oculographic experiment) testing the contingency between construal
and interpretation techniques and assessing role of combinatorial prevalence
factor. Below, I will briefly describe these three research steps.

Parametrization procedure was described in detail above, it includes the
elaboration of sufficient parameter system applicable to both text and image
construal analysis. It involves 12 groups of event construal parameters which have
coded values for further annotation and statistical processing.

Annotation was carried in UAM Image Tool (www.corpustool.com) which
allows to conduct annotation at various levels and annotate image and text
separately. The research data are 100 book samples presenting the fragments
of text accompanied with illustration, addressed to adults and children. The basic
criterion for samples selection was the criterion of diversity, that is the diversity
in author and illustrator range, period of issue, style of writing and artistic style,
genre of literature, addressee age group. The samples were selected from the
works of A. Chekhov, B. Akunin, I. Ilf and Ye. Petrov, S. Marshak, N. Gogol,
A. Barto, L. Kaminsky, F. Nonn, E. Tarle, Z. Turlonnas, among others, with
illustrations made by Kukryniksy, L. Vladimirsky, V. Chizhikov, R. Bogdanova,
I. Oleynikov, A. Bekker, A. Petrova, K. Boldt, V. Vidali, among others. In Figure
2 we demonstrate the structure of Event level and the annotation procedure of the
Sample 1 given above.
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Fig. 2. Event level structure and annotation procedure in UAM Image Tool
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There is specificity of annotating in UAM Image Tool which is the necessity
to select only one parameter within the group, it explains why we applied paired
parameters (and not only one of them) within the parameter system.

The results were further exported and statistically processed in specially
designed software HETEROSTAT [35], which allows to receive the activity values
of each parameter and each parameter group as well as the correlation values
of every pair of parameters. We then may contrast the parameter distribution
in text and image and explore the event construal techniques prevailing in text
or in image. This analysis is carried out adopting the methods of vector semantic
analysis [36—38] which helps detect the contingency between the multi-vector
profiles of text and image event construal. With the contingency results we observe
the differences between the text and image text construal profiles.

Apart from contingency analysis, we conduct the resonance analysis
applying the procedure of overlapping the annotation results in text and image
event construal. The procedure involves the search for the parameters with the
same activity in text and image; in case a parameter is active in both matrices,
it is marked as active in the heterosemiotic unity, in case it is active in text or image
only, it is marked as inactive.

To select the samples for further oculographic analysis testing interpretation
techniques of event construal in text and image, we conduct factor analysis
(principal component analysis as one of its version) in JAMOVI program (https://
wwWw.jamovi.org) to receive typicality and uniqueness values of each sample. Only
the samples with varied uniqueness indexes, low and high, should be selected
due to their different event construal techniques. In case we detect the changes
in eye movement behavior demonstrated by the experiment participants which are
contingent with any of the samples, we can easily deduce which event construal
parameters, or the combinations of event construal parameters might have caused
them. We finally select 6 samples (presented in Open Access web-resources) with
different uniqueness index to serve as experiment stimuli (see Figure 3).

The paired samples 1-6 were further used in the experiment which tested
the viewers’ oculographic reactions and linguistic reports in terms of the
discourse strategies used, which were descriptive, narrative, and speculative.
We hypothesized that different Event construal patterns will correlate with
specific eye-movement strategies and discourse strategies, which will allow
ranging the Event construal operations in terms of their significance for
interpretation. 16 participants (students, average age 22) were supposed to view
6 samples, after each sample there was a blank screen for 15 seconds, during
this time the participants gave their reports on what they have seen. Their eye
movements as well as their reports were recorded during stimuli presentation.
Only the reactions of 11 participants were finally considered as in other 5
participants’ eye movement or discourse interpretation reports not all 6 samples
were presented adequately.
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Fig. 3. Experiment stimuli 1-6

Puc. 3. Ctumynel acnepvimeHTa 1-6

The SMI Red-x eye tracker was applied in the experiment (binocular
system, frequency = 60 Hz, accuracy = 0.4°, head movement 40x20 cm,
operating distance = 60—-80 cm). Eye movement data during task performance
were sampled (fixation and saccade duration, dwell time on the areas
of interest); subjects’ free reports were recorded and analyzed in terms of using
Descriptive, Narrative, and Speculative discourse strategies. To analyze the
discourse strategies and to decide in favor of the strategy adopted we relied
on the discourse markers. For Narrative discourse we considered the tense
of verbs (mostly present for Descriptive discourse, mostly past or tense shifts
for Narrative discourse), the use of conjunctions and adverbs of time, the use
of bodily verbs like see and ook as well as of actional verbs like make and take.
For Descriptive discourse we considered the tense of verbs, the use of parallel
clauses, objects and participants naming in parallel structures. For Speculative
discourse we looked for the use of modal verbs and words with the semantics
of various modality types, the use of word with the semantics of evaluation, and
the use of non-referential words, among other markers.

We hypothesized that this triangulation procedure will reveal contingent
event construal techniques, eye movement techniques and discourse construal
techniques, which will allow to range the significance of event construal parameters
for interpretation.
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Results
Annotation and statistical analysis

I will proceed with the results of annotation and statistical processing of the
received data and then present the results of the oculographic experiment. Following
the annotation procedure, we explored parametric activity in event construal in text
and image. HETEROSTAT program window is given in Figure 4.

0 HETEROSTAT: Event construal in Text and Image.txt - ] X
72201 203 207 211 213215 216 219 221 224 226 226 101 103107 111 112115116 119121 123126 128 A Code Tuning
73201 204 209 210 213 215 217 220 222 224 225228 101 103107 111 112114116 118122123125 127
74 202 204 207 210213 215 217 218 221 224 226 228 102104 107 111 112114 117118121 123126 127 128
75101 201 205 208 210 213 215 217 220 222 224 225 228 101 106107 111112114 116 120122124 125128 228

76 202 204 208 211 212 215 217 220 221 224 226 228 102104107 111 112115116 119122124 126 128
77101 202204 209 210 212 215217 219222 224 226 228101 106109111 112114 117120122124 126128
78201 206 208 210212 215 217 220 221 224 226 228 101 104 108111 1121165116120 121 124 126 128
79202 205 207 210212 215 217 220 221 224 226 228 101 105107 110113115117 118122123 125128
80107 201 206 209 210 213 215 217 220 222 224 226 228102105108 110113115117 120122124 126 128
81 201 205 207 211 212 215 217 220 221 224 226 228 101 105107 111 112115117 119122123125 127
82101 201 204 209210 212 215217 220 221 224 226 228101 106109111 113115117 118121 124 126128
83 201 204 207 211 212 215 216 220 221 224 226 228 101 105107 110113115117 119122123126 127
841071 202 205 207 210 212 215 217 220 221 224 225228101 106107 111 113114117 118122124 126 128
85101 201 206 209 210 212 215 217 220 221 224 226 228101 106 107 111 112114116 120122123 125128
86101 202 204 209 211 213 215 217 220 222 224 226 228 101 106107 111 113 114116120122 123 126128
87 202 204 207 211 213 215 216 220 221 224 226 228 102104 107 111 112115117120 121 124 125 128
88202 205 209 211 212 215 217 220 221 224 226 228 101 105108110112114 117120122124 126 128

89 202 204 207 211 212 215 216 220 221 223 225 227 102104 107 110112115116 118 122124 125128 ﬂa"'_ge

90 202 205 207 210 212 215 217 220 221 224 226 228 101 106 108111 113115117 119122124 125 128 Nrmin = |1

91 202 206 209 210 212 215 217 220 221 224 225223101104 108 110112115117 118121 123125128 N W
92202 204 207 210212 215 217 220 221 224 226 228 101104 108 111 112115117120 121 124125128

93 201 204 207 210212 215 216 220 221 223 226 227 101 104 108110113 115117119121 123126 127 =
94107 201 205 207 210 212 215217 220 221 224 226 228101 104107 111 112114116 118122124 125128 e =_E=! Default

Save Code

& Upload Data I & Check Data ] E) Process Data ] Data corrected & Upload Code

Fig. 4. HETEROSTAT window processing the data on Event construal

Puc. 4. OxHo nporpammbl HETEROSTAT, o6pabatbiBaloLLelt AaHHbIE O KOHCTPYMPOBaHUM COObITUI

The samples numbers are given on the left, each sample demonstrates its
parameter codes, the codes for event construal in text starting with 1, and the codes
for event construal in image starting with 2. Parameter activity results helped
reconstrue the text and image profiles of Event construal in the samples, see Figure 5.

Text Profile of Event Construal Image Profile of Event Construal
12 101 102 22 01 202
127 12800 103 227 22800 203
126 80 104 226 204
125 105 225 205
124 106 224 206
123 107 223 207
122 108 222 208
121 109 221 209
120 110 220 210
119 111 219 211
118 112 218 212
117116 114113 21'7216 2147.13
115 215

Fig. 5. Text and Image profiles of Event construal

Puc. 5. NMpodurnm KOHCTPYMpOBaHNSA COOLITUS B TEKCTE N N300paxkeHnmn
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Pearson correlation test to test profiles contingency revealed that
r(26)=0.66, with critical r-values for p=0.01 equal to 0.48, and for p=0.05 the
critical r-value is 0.37. High correlation value evidences that in general the
direction of vector activity in text and image is similar, however, this analysis
does not consider the values themselves. More detailed t-statistics (Paired
samples T-test) revealed very low significance of contingency data in text
and image, with t(27)=0.017, p=0.99. It shows that the techniques of Event
construal are diverse in text and image. To find out which parameters display
higher variance, we conducted One sample T-test. It revealed two parameters
whose values are relatively similar, these are 107/207 with t(1)=10.83,
p=0.059, and 111/211 with t(1)=11.5, p=0.055. This means that in most cases
intersubjectivity and manageability in Event construal are reduplicated in text
and image, probably for the sake of their focalization. Among the parameters
with higher variance, we should name 114/214 with t(1)=1.24, p=0.431,
122/222 with t(1)=1.94, p=0.302, 119/219 with t(1)=2.14, p=0.278, 109/209
with t(1)=2.2, p=0.272, 123/223 with t(1)=2.26, p=0.265, 127/227 with
t(1)=2.26, p=0.265. They are Instantaneous event with higher values in text,
Event without location in space with higher values in text, Undesirable event
with higher values in text, Event not displaying any relations with higher
values in image, Event located in time with higher values in text, Causal
event with much higher values in text. This means that the text component
is more responsible for Event construal techniques, although these are several
techniques displaying higher activity in image construal, with Incomplete,
interrupted event, Continuous event, Event lacking evaluation, Event located
in space, Event without location in time, Sporadic, unitary event, Descriptive
event among them.

What is of importance, is the contingency values of Event construal
parameters. With critical r(54) of 0.34 at p=0.01 and 0.26 at p=0.05, there
is a large number of those which display contingency, however in almost
half of the cases this contingency is the result of the specifics of parameter
annotation system which allows only one choice at each parameter group
and therefore, the parameters work in counteraction. Considering this fact,
I will give single parameters (in case there is counteraction) or parameter
groups (in case there are more than two parameters representing each group)
which demonstrate coordination prevalence in text and image construal.
Among parameter groups I will name the event type, with high correlation
values. We observe them in the correlation pairs including the parameter
Shifting, changing event in image and text, for instance in the correlations
of this parameter in image and Intersubjective event in text (r(54)=0.68),
this one and Manageable, planned event in text (r(54)=0.71), this one and
Completed, resultant event in text (r(54)=0.68). Among single parameters
of image having rigid correlations with text parameters are Continuous event
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(True, veritable, real event with r(54)=0.79, Manageable, planned event with
r(54)=0.83, Completed, resultant event with r(54)=0.89), Purposeless, aimless
event (True, veritable, real event with r(54)=0.75, Intersubjective event with
r(54)=0.72, Manageable, planned event with r(54)=0.77, Completed, resultant
event with r(54)=0.77, Sporadic, unitary event with r(54)=0.69, Descriptive
event with r(54)=0.7). Displaying lower, but still significant correlations
are the parameters Event located in space, Event without location in time,
Descriptive event. Overall, we observe almost strict regulations in Event
construal parameter distribution in text and image, with continuous changing
events located in space lacking evaluation in image, and resultant causal
purposeful manageable events located in time in text.

However, it is worth mentioning how text and image can comply to enhance the
construal specificity of one and the same parameter or parameters. The resonance
analysis applying the procedure of overlapping the annotation results in text and
image event construal showed that in some cases parameter activation occurs
simultaneously in text and image, obviously to enhance the information transferred.
In Figure 6 I present the parameter activity results in text, image and the resonance
values.

100
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Event construal parameter values
7
60
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40
3
1
h | ||| || || || I
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EText ®mImage © Resonance

Fig. 6. Contrastive data on parameter values in text, image, and their resonance values

Puc. 6. ConoctaBneHne gaHHbIX O 3Ha4YEeHUSIX napamMmeTpoB B TEKCTE,
I/I306Da)KeHVII/I N NX PE30HAaHCHbIX 3HA4YEeHNAX

In Figure 6 the parameter codes are presented in the unified way which allows
to consider text, image and resonance parameters on the same grounds. The diagram
shows that in some cases the resonance values are almost similar to the values of the
parameters in text or image. Among them are the events displaying Truth, Shifting,
changing event, Completed, resultant event, Continuous event (almost all cases

408 COGNITIVE STUDIES



Kuoce M.U. Bectnux PYJIH. Cepusi: Teopus si3bika. Cemuoruka. Cemantuka. 2022. T. 13. Ne 2. C. 396415

of continuous event construal in text are reduplicated in image), Purposeless, aimless
event, Event located in space (almost all cases of continuous event construal in text
are reduplicated in image), Sporadic, unitary event. Therefore, we may conclude
that these event types are principal for both text and image event construal.

To select the samples for further oculographic analysis testing interpretation
techniques of event construal in text and image, I conducted principal component
analysis and received typicality and uniqueness values of each sample. Factor
analysis revealed 7 principal components within the data with the Uniqueness
indices ranging from 0.111 to 0.675. Among the samples I then selected the ones
displaying high uniqueness, thus being atypical and presumably requiring cognitive
load increase in their interpretation, and the ones quite typical which might not
cause interpretation problems. I hypothesize that their eye-movement and discourse
interpretations will be different.

Oculographic experiment
and discourse responses analysis

Next, I proceed with the results of oculographic experiment and discourse
responses analysis.

6 samples were selected for the experiment, with the uniqueness indices in Event
construal ranging from 0.23 to 0.57. They were presented to the participants one
after another, however, they fall into 3 groups, demonstrating similarity in several
parameters activity and distinct differences in others’.

First, I conducted contingency analysis with each Event construal parameter
and eye movement reactions, here the contingency results of fixation duration within
the areas of text and image. Overall, there were 54 probes, 8 probes of participants
could not be considered due to inconsistent gaze paths received. In Table 2
Descriptive data on eye movement measures are presented.

Table 2 / Tabnva 2

Eye movement measures of text and image AOls /
MokazaTenun ABNXEHUS I1a3 B TEKCTOBbIX U rpaduyeckux 3o0Hax MHTepeca

Stimuli 1-6
Mean 41.9
Text AOIs fixation duration (ms) Median 45.7
Shapiro-Wilk p <0.001
Mean 58.1
Image AOls fixation duration (ms) Median 54.3
Shapiro-Wilk p <0.001
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As seen, Shapiro-Wilk analysis reveals that the data have normal
distribution, therefore I apply Pearson correlation procedure for contingency
analysis. Pearson correlation analysis disclosed several parameters displaying
rigid correlation with fixation duration distribution within the areas of text and
image (at p=0.01 critical r(53)=0.35). The role of Event construal in the text
was assessed first and the parameters contingent with gaze patterns distribution
were detected. They are Event type featuring Creation, building, molding /
demolishing, destruction event with r(53)=-0.45, Physical contact, perception
event with r(53)=0.52, and Static event with r(53)=0.54, Event not displaying
any relations with r(53)=-0.54, Event-achievement with r(53)=0.-45, Desirable
event with r(53)=0.45, Event lacking evaluation with r(53)=0.45, Event located
in time with r(53)=0.-45, Causal event with r(53)=0.-45, Descriptive event with
r(53)=0.45. The results evidence that participants had text and image attention
distribution in case the image displayed events showing physical contact, the
event was static and desirable — under these circumstances the attention on the
text component was longer as if helping to reconstruct the missing information.
When the creation or destruction event, event-achievement, event located
in time or causal event was not present in the text, the participants were more
likely to address the image, not the text.

Next, I assessed the role of Event construal in the image. It is worth mentioning
that the number of parameters contingent with statistically significant gaze patterns
redistribution is twice smaller, which evidences that in general event construal
by means of the image is less expected, its expected role is much higher in the
text component. Among the Event construal parameters contingent with attention
distribution were Intersubjective event with r(53)=0.45, Event without location
in time with 1(53)=-0.66, Desirable event with r(53)=0.52, Event lacking evaluation
with r(53)=-0.64, Event located in time with r(53)=0.52.

Therefore, if the information load typical of the text component is shared
in the image component it is the image that attracts longer fixations, perhaps
because in this case the event construal is less typical and demands more
concentration, the second explanation although is that the image component
is enough to reconstrue the information. There are several parameters of event
construal whose role is decisive in attention distribution between text and
image components and whose activity affects both text and image construal.
They are Relation construal in terms of Intersubjectivity, Event location
in time and Desirable event, with the last one working differently. In case
of its presence either in image or in text it makes the fixation duration longer.
We might conclude that the presence of evaluation in all cases affects the
fixation duration increase.

Second, I proceed with the discourse responses analysis.

The same correlation analysis procedure was carried out to see where the
choice for discourse types applied (descriptive, narrative, and speculative)
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was contingent with any of the Event construal parameters. The results have
revealed that Descriptive discourse responses were stimulated (being highly
contingent) by the presence of the following parameters in the text construal:
Shifting, changing event with r(53)=0.92, Interactional event (between man
and object) with r(53)=0.46, Manageable, planned event with r(53)=0.92,
Purposeless, aimless event with r(53)=0.92, Event lacking evaluation with
r(53)=0.92, Event without location in space with r(53)=0.46, Event without
location in time with r(53)=0.44, Sporadic, unitary event with r(53)=0.44,
Descriptive event with r(53)=0.92. Narrative discourse responses were
stimulated by the following parameters in the text construal: Creation,
building, molding / demolishing, destruction event, Non-manageable,
spontaneous, accidental event, Event-achievement, Desirable event, Event
located in time, Causal event, all with r(53)=0.75, Repeatable event with
r(53)=0.53. Speculative discourse responses were stimulated by the following
parameters in the text construal: Interactional event (between man and object),
Event without location in space, both with r(53)=0.46, Repeatable event with
1(53)=0.62. Thus, the choice of Speculative discourse responses is of a more
individual character, although the results suffice to assume which Event
construal parameters are highly provocative.

Now, I will report the results on the discourse responses contingent with
Event construal in the image. Descriptive discourse responses were contingent
with the presence of the following parameters: Shifting, changing event with
1(53)=0.49, Intersubjective event with r(53)=0.92, Manageable, planned event
and Completed, resultant event, both with r(53)=0.44, Continuous event with
r(53)=0.49, Undesirable event, Sporadic, unitary event and Causal event, all
with r(53)=0.44. Narrative discourse responses were stimulated by the presence
of following parameters: Event not displaying any relations with r(53)=0.75, Non-
manageable, spontaneous, accidental event, Incomplete, interrupted event, Event
lacking evaluation, Repeatable event, and Descriptive event, all with r(53)=0.53.
Speculative discourse responses were contingent with the following parameters:
Shifting, changing event with r(53)=0.46, Non-manageable, spontaneous,
accidental event and Incomplete, interrupted event, both with r(53)=0.62,
Continuous event with r(53)=0.46, Event lacking evaluation, Repeatable event,
and Descriptive event, all with r(53)=0.62.

Contrastive analysis of contingency results demonstrates that Descriptive
discourse responses are stimulated by different Event construal parameters in text
and image, and there are a lot of parameters displaying rigid correlation with the
choice of this response type, whereas Narrative discourse responses are stimulated
by partially the same parameters in text and image, and their number is significantly
smaller. It might mean that the choice of Narrative discourse responses is rather
predetermined and much easier predicted in case several distinct parameters
of Event construal were present. The situation with Speculative discourse responses
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choice is more complicated. I have detected a vast number of Event construal
parameters in the image which stimulate the use of Speculative responses, whereas
in the text these parameters are few. Besides, the image parameters contingent with
Speculative discourse responses display non-manageable, continuous, incomplete
character, thus lacking focusing potential, which in turn might have affected the
choice of Speculative discourse.

Concluding remarks

The research aimed at testing Event construal specifics in the heterosemiotic
format of book page has allowed to reveal the construal techniques in text and
image, verify their interpretational value, and disclose the discourse response types
contingent with these techniques.

The results conform with the experimental findings reported in [Kaspar,
Konig 2011; Kirtley 2018] in the part concerning the types of parameter
activity distribution in text and image components in heterosemiotic formats.
However, in our study we do not focus on the synchronization techniques
of domineering, coordination, and reduplication revealed in their works, but
explore the contingency of Event construal parameters in text and image. The
key issue is the techniques themselves in terms of their interpretation. The
research has proved that the factors of focusing and typicality play a less
significant role in heterosemiotic formats of information, compared with
monosemiotic formats studied in terms of salience effects [Giora 2003], the
effects of attractors [Gibbs, Tendal 2006], and entrenchment effects [Schmid
2016]. The study has explored the factor of combinatorial prevalence which
adds to the effects of focusing and typicality.

The study has proved that Event construal parameters explored in [Tenny,
Pustejovsky 2000] to describe text construal specifics can be applied to analysis
of images with the idea of exploring both semiotic forms on the same grounds. Apart
from that, several of these construal parameters demonstrate high interpretation
value, at least in terms of text and image heterosemiotic construal. This approach
integrating construal as both information generation and information processing
allows to detect and verify the construal techniques outlined in cognitive linguistics
and semiotics. However, the idea of their integrating in application to Event construal
analysis is not a new one. The parameters bearing relevance to the interpretation
were explored in [Demyankov 1983], but in his study mostly morphological and
syntactic techniques were deduced, with the non-verbal parameter groups left
unverified, although they were specified.

Among the most important findings of this study are the parameter activity
and contingency results in Event construal in text and image, with the system of 28
parameters developed and applied for annotation and statistical processing. Their
coordination and reduplication effects as components of combinatorial prevalence
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were also disclosed, which may pave the way for prognostic fundamental and applied
studies assessing the role of these parameters or aiming to devise a successful (with
the readers) heterosemiotic format.

Parameter activity and contingency results served to detect the uniqueness
and typicality effects among the data samples, which in their turn later became
stimuli in the oculographic experiment accompanied by comprehension checks
aimed at exploring the interpretation value of diverse construal techniques. The
results suffice to state that the presence of several parameters in text or image
is highly resonant with the gaze reactions of the participants, moreover, the gaze
patterns are also dependent on the semiotic format in which these parameters are
activated, which suffices to specify different interpretation roles of text and image.
The experiment also included the study of participants discourse reactions, which
proved highly resultant, since it revealed how the choice of discourse responses
1s stimulated.

Overall, hopefully the procedure developed and the results achieved
may be used to predict the interpretation effects, select the proper construal
techniques to achieve the necessary result, and help verify cognitive linguistic
and semiotic data.
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