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Abstract

The objective of this article is to share some background and procedural considerations
on academic communication modeled by participatory interaction in the co-constructive
training framework for teachers. From a case study in a university classroom, the exposi-
tory-lectures format is analyzed with actors motivated to sustain their dialogical position of
role in communicative interaction and facilitate acts of reciprocal help as well as discursive
and interactive resources that fulfill a strategic function because they are necessary for
the intellectual and autonomous construction of learning. Empirical research is designed
as a systematic observation study with an evaluative purpose and that implements the in-
tegration of qualitative and quantitative analysis from a «mixed methods» approach. The
discussion of the results highlights the flexibility and suitability of the method used both in
terms of the nuanced description of the participatory interaction process attempted by the
actors and in terms of the formative assessment of the strengths and weaknesses of the
expository-lectures observed.

Keywords: Systematic observation of interaction, relational-instructional communication,
knowledge construction, higher education, discursive and semiotic strategies.

Resumen

El objetivo de este articulo es compartir algunas consideraciones de fondo y procedimiento
sobre la comunicacién académica modelada por la interaccién participativa en el marco de
la formacién co-constructiva del profesorado. A partir de un estudio de caso multiple en
aula universitaria se analiza el formato expositivo-magistral con actores motivados a soste-
ner su posicion dialégica de rol en la interaccion comunicativa y facilitar los actos de ayuda
reciproca, recursos discursivos e interactivos que cumplen una funcién estratégica porque
son necesarios para la construccién intelectual y auténoma del aprendizaje. La investiga-
cién empirica se disefia como un estudio de observacién sistematica con un propésito eva-
luativo y que implementa la integracion de los andlisis cualitativos y cuantitativos desde
un enfoque mixed methods. La discusion de los resultados pone en valor la flexibilidad y la
adecuacion del método utilizado tanto en el plano de la descripcién matizada del proceso
de regulacién de la interaccién participativa intentada por los actores como en el plano de
la evaluacién formativa de los puntos fuertes y débiles observados.

Palabras Clave: Observacién sistematica de la interaccién, comunicacion relacional-instruc-
cional, construccién del conocimiento, educacion superior, estrategias discursivas y semio-
ticas.
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AHHOTaUMSA

Llenb AaHHOM cTaTby - NOAENUTLCS HEKOTOPLIMU NCXOAHBIMU AaHHBIMU 1 NPOLesypPHbIMU
Co0bpaxeHVsIMUN 06 akaeMnUecKon KOMMYHUKALLMK, MOAEIMPYEMO NapTUCUNATUBHBIM
B3aVMOJeCTBMEM B pamMKax KO-KOHCTPYKTMBHOro obyyeHus npenogasateneii. Ha npu-
Mepe YHVWBEePCUTETCKOW ayaMToprmn aHanmsnpyetcs GopmaT AoKNaj0B-NeKLUMiA ¢ feicTBy-
OLLIMY IMLAMKW, MOTVBUPOBAHHLIMI Ha MOAZEPXKaHVe CBOEI Auanornyeckoil ponu B
KOMMYHUKATVBHOM B3aVWMOZAECTBNM 1 COAENCTBIE akTaM B3aUMHOV MOMOLLM, a Takxe
AVNCKYPCUBHbIE 11 MHTEPAKTWBHbIE PECYPChbl, BbIMOMHSIOLME CTPATErnyeckyto GyHKLMIO,
MOCKONbKY OHU HEObXOAVMbI AN VHTEeNNeKTyaAbHOro 1 aBTOHOMHOIO MOCTPOEeHNs 06y-
YeHus. IMIMpUYecKoe ncciefoBaHNe MOCTPOEHO Kak CMcTeMaTyeckoe HaboaTenbHoe
1ccnefoBaHve C OLeHOYHOIA Lieibto, B KOTOPOM peanv3oBaHa MHTerpaLus KayecTBeHHOro
M KOJIMYEeCTBEHHOrO aHann3a Ha OCHOBE MOAXOAa «CMeLlaHHbIX MeTogoB». ObcyxaeHne
pe3ynbTaToB NojYepK1BaeT rmbKOCTb M NMPUrOAHOCTL NCMOb3YeMOro MeToAa Kak B NnnaHe
AeTanbHOro onucaHus npouecca NapTUCMNATVBHOMO B3aWMOAENCTBUS, KOTOPbIA MblTa-
JINCb OCYLLEeCTBUTb YYACTHWKM, Tak 1 B NaaHe GOPMATBHON OLLEHKM CUAbHbIX U Cnabbix
CTOPOH HabntoAaeMbIx JOKIAA0B-NEKLNIA.

Kntoyessie cnoga: CucTemaTnyeckoe HabntoeHVe 3a B3aUMOAENCTBUEM, PENsLIMOHHO-UH-
CTPYKTVBHasi KOMMYHWKaLWsi, OPMMPOBaHME 3HaHWIA, BbicLiee 06pa3oBaHue, ANCKYPCHB-
Hble 11 CeMMOTUYeCcKIe CTpaTernm.

Introduction

The study of communication in the classroom relates the teaching and learning pro-
cesses to the communicative processes in the participatory interaction of the actors.
We have conceived the empirical approach to this complex issue as a co-construc-
tive formative evaluation study (Monereo, 2009) based on the systematic observation
(Anguera et al., 2001) of a multiple case of expository-masterful instructional com-
munication (from now on CEM) in postgraduate university programs. At a time when
it seems that this instructional format is in disuse, a more careful and open look at
different contexts of university teaching (Darling, 2017) discovers the functions and
diversity of areas of knowledge in which CEM is applied and the concern that teach-
ers share about how to promote a better use of the format (Gatica-Saavedra & Rubi-
Gonzélez, 2021; Mazer & Hess, 2017). We start, therefore, from that need expressed
and addressed (Tronchoni, 2019) in the context of the Popular Autonomous University
of the State of Puebla-Mexico (UPAEP).

According to the reviews carried out in different areas of instructional communication
(Houser & Hosek, 2018; Prados & Cubero, 2005; Ruiz et al., 2010), the driving idea
of the CEM study at UPAEP, started in 2015, was that of proposing and justifying the
viability of a collaborative dialogical turn (vs. procedural interactions in parallel) in the
way of preparing and interpreting this teaching format.

In tune with the Vygotskian perspective (Coll, 1991; Wertsch, 1988), we assume (Tron-
choni, 2019) that the dialogical turn in the way of conceiving and implementing par-
ticipatory interaction in the instructional context of the CEM activity must be reflected
in the ways of organizing and conducting the exhibition process from both poles of
interaction. From the position of an expert, the dialogic turn involves visualizing the
help that is offered to the apprentices so that they can make sense of the reception of
the selected contents, which are the object of the exposition. We also assume that so-

Publicaciones 51(2), 111-132. https://doi.org/10.30827/publicaciones.v51i2.20751
Tronchoni, H. et al. (2021). Regulation of participatory interaction in university...

113


http://doi.org/10.30827/publicaciones.v48i2.8331

114

cio-educational help through the activation of interactive-discursive strategies can be
analyzed as a multilevel process of sequential links between interactive acts that fulfill
different functions in the guided elaboration of the transmission-reception expository
of scientific knowledge.

In accordance with the approach that we have just summarized, and the necessary
articulation between the object of the research and the methodological proposal that
is adopted, this study highlights the potential of the systematic observation method to
obtain valid, reliable and relevant qualitative interactive data that can be quantitatively
analyzed with robust statistical techniques (Anguera et al., 2021; Portell et al., 2015).
The methodological choice of this study places us in the paradigm mixed methods (1z-
quierdo & Anguera, 2021).

Indeed, the proposal by Creswell & Plano Clark (2007:7) “connecting two datasets by
having one build on the other” fits and is inherent to the same process of systematic
observation. Hence, we highlight what Symonds and Gorard (2010) describe as the
elements of any empirical research, and among which we point out the transforma-
tion of data of one type into others, the weight we give them in the research process,
and the applied timing, which are even more relevant when approaching a case study.
This important step is the methodological aspect that we want to highlight since it
complements and highlights the applicative potential of systematic observation in
single case studies (Belza et al., 2019; Garcia et al., 1990; Herran, 2014; Lapresa et al.,
2020; Pantoja et al., 2014) that meet the quality criteria indicated by Gerring (2007).
Finally, the systematic observation instrument built to record the CEM sessions from a
constructivist sociocultural approach to learning in the field of instruction (Tronchoni
et al., 2018), is aligned with a vision of communication based on a pragmatic analy-
sis, realistic and systematic of the interactive nature of cooperative relationships that
shape academic discourse in context (Watzlawick et al., 1981; van Dijk, 1997, 2000).
The dialogic principle of the expository discourse of the expert, understood as the
search for the active response of the other (Bajtin, 1997), is transformed into a mecha-
nism of change by operating through participatory interaction. This includes the joint
action of the active role of the listeners-students (Barker, 1971; Duncan, 1973; Poyatos,
1983) with the regulatory interventions of the competence distance that the teacher
produces in the position of main speaker (Bruner, 1978 ; Coll & Onrubia, 2001; Hyland,
2005; Prados & Cubero, 2005).

Regarding the evaluative analysis of the qualitative observational data obtained, it
must provide the answers we seek to the channeling questions, which are voiced by
the participants, of the training work that we propose to carry out (Rowland, 2005):
how are we doing it regarding the position and communicative reciprocity? And what
are we sharing as facilitators of the intellectual task?

The data analysis and the discussion of results that we present in the following sec-
tions correspond to one of the cases studied in the CEM project of the UPAEP.
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Method

Participants and scene

The observed situation is an expository lesson given in the Master in Mathematics
Education of the UPAEP. As can be seen in Figure 1, the mathematics class is taught in
a traditional multimedia classroom.

The participants are the teacher, who we name MAT, and the students. MAT, at the
time of observation, is 40 years old and specializes in Mathematical Sciences. Your
participation is voluntary and you have been duly informed of the evaluative purpose
of the observation. The MAT is a motivated teacher, willing to improve and enhance
their expository practice based on the evaluation carried out.

On the day of the observation, nine students attended: three women and six men, who
are practicing teachers at the non-university level. Their age range is from 26 to 53
years old and as for their origin, they are originally from various urban and semi-urban
regions of the State of Puebla. In addition to participating as students attending the
class that MAT teaches, their voice has been incorporated when evaluating the CEM
format. The informed consent of the participants was obtained.

Figure 1
Participants in the lecture class session

Observation instrument

The observation instrument ad hoc, called LUniMex-2017 (Tronchoni et al., 2018), com-
bines field format with category systems that meet the conditions of completeness
and mutual exclusivity. According to the conceptualization made in the previous sec-
tion, the scheme used to code the observed behavioral events is the one presented in
Table 1.
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Table 1
Observation instrument LUniMex-2017

Macrodimension 1: organizing contributions to the interaction

116
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Dimensions Subdimensions and Category systems Codes
Primary qualities Sequential order [000]
Time [hh:mm:ss]
Exchange duration in seconds [00:00]
Scene Who-to-whom QaqQ
Teacher-Group/Group-Teacher DG/GD
Teacher-Students/Students-Teacher DE/ED
Teacher-MaleStudent/MaleStudent- DEo/EoD
Teacher
Teacher-FemStudent/FemStudent- DEa/EaD
Teacher
Role in the speaker’s use of the word RUP
Main speaker HA
Secondary speaker HI
Active listener OA
Listener (instrumental) 0
Exchange mode MIN
Proposal-response mode MPR
Positive self-replication URPP
Negative self-replication URPN
Positive alter-replication ARPP
Negative alter-replication ARPN
Communicative acts of the  Basic verbal acts ABA
participants
Request PE
Give DA
Show MO
Ignore or reject IR
Emitter-receiver adjustment task TA)
Share information CI
Share opinion co
Share homework D


http://doi.org/10.30827/publicaciones.v48i2.8331

Macrodimension 1: organizing contributions to the interaction

Dimensions Subdimensions and Category systems Codes
Share instruction CN
Share experience CE
Share attitude CA
Share courtesy cC

Macrodimension 2: regulation of participation in the construction of knowledge

Dimensions Subdimensions and Category systems Codes
Communication-learning Support strategies that control the objective EEP
problem to establish bridges
Previous knowledge of the social CIN
framework
Knowledge shared in class CCo
Individual experience of the social EIN
framework
Shared experience in class ECO

Support strategies that control the objective EAS
of attributing meaning to the master class

Current content or procedures CEC
Use of the 1st person plural UPL
Formulation of question followed by PRE
response

Incorporation of contributions ICO

Support strategies controlling the objective  ELA
of advance in the content elaboration
process of the exhibition

Recapitulation REC
Summary RES
Synthesis SIN
Categorization or labeling CAT
Reelaboration REE
Change of referential perspective CAM
Relational bond Sociocognitive proximity (presence) / RPS/RCE

distancing (absence) regulation and
emotional heat (presence) / cold (absence)

Proximal-Warm Exchange IPC

Proximal-Cold Exchange IPF
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Macrodimension 2: regulation of participation in the construction of knowledge

Dimensions Subdimensions and Category systems Codes
Distant-Warm Exchange IDC
Distant-Cold Exchange IDF
Neutral Exchange INE

Recording and analysis instruments

The video recording of the CEM session was encoded using the free LINCE program
(Gabin et al., 2012), and according to the observation instrument. The data obtained
are type IV (Bakeman, 1978), although for some analysis they were transformed into
type II data (concurrent and event-base).

The analysis programs used were the following free programs: GSEQ5 (Bakeman &
Quera, 2011) for the calculation of agreement and the lag sequential analysis, HOISAN
(Herndndez-Mendo et al., 2012) for the analysis of polar coordinates, and (Rodri-
guez-Medina et al., 2019) to graph the vectors of the polar coordinates.

Procedure

The observational design implemented (Anguera et al., 2001) is idiographic, punctual
and multidimensional: I/P/M. The observation unit (I) is the interactive behavior of the
teacher giving an expository lesson of a magisterial court; the data matrix comes from
the observation of a session with intrasessional follow-up (P), and the observation
instrument has been developed incorporating different dimensions of the object of
observation (M).

Regarding how to proceed to guarantee the reliability of the data, the video cameras
were kept in the same place and in the same position. Regarding how to proceed to
guarantee the reliability of the data, the video cameras were kept in the same place
and in the same position. The MAT session, like the rest of the sessions, were recorded
from start to finish. The unit for recording the interactive behavior of MAT was the oral
clause (visible-audible), without condition of size, with social meaning and the conse-
quent behavior of the students limited by the continuity of the teacher's intervention if
he continues to hold his turn, or for the start of a new intervention if the teacher gave
up his turn as an expert.

We proceeded to guarantee the consistency in the recording of the same observer and
a quality control of the data was carried out by calculating the coefficient of agreement
of Cohen (1960), obtaining values kappa > .90.

Results

The objective of finding regularities in the oral exchanges that describe the orderly
evolution of the dialogic links of the observed CEM has been materialized by subject-
ing the matrix of qualitative data to lag sequential analysis and a subsequent analysis
of polar coordinates. This important step in the quantitative treatment of qualitative
data identifies the mixed methods dimension of systematic observation.
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Lag sequential analysis

Sequential lag analysis is a powerful analytical technique proposed by Bakeman (1978)
that allows the detection of regularities from categorical data that are not due to the
effect of chance. This analysis technique (Bakeman & Quera, 2011) has been used in
multiple studies carried out in the last quarter of the century, both in the educational
field (Escolano et al., 2019; Garcia-Farifia et al., 2018; Lapresa et al., 2020) as in others,
and requires proposing one or several criteria behaviors (the one/s that, by hypoth-
esis, are supposed to generate a pattern of behavior), and one or more conditioned
behaviors (the one/s that we want know if they present a statistical relationship of
association with the criterion behavior).

Table 2 shows the criterion behaviors and the conditioned behaviors considered, and
presents the significant adjusted residuals obtained using the GSEQ5 program, indi-
cating the level of significance.

According to the lag sequential analysis carried out, the interactive current of behav-
ior observed and encoded in the MAT teacher’s CEM appears ordered in sequences
named as dialogic links. A dialogic link is a sequential pattern of behaviors that com-
prises more than two codes of our observation instrument, and that ends convention-
ally according to the existing technical rules for the completion of a pattern of conduct
(Anguera et al., 2021).

Table 2 lists the dialogic links that, in addition, are significant and provide a view of
the sequential structure of communication in participatory interaction referring to
exchange segments that perform cooperation functions related to the maintenance
of the exchanges between principal-expert speaker/active listeners (links [1]-[3]), and
the regulation of the construction of the learning problem through the instrumental
and socio-affective reduction of the competence distance (links [4]-[7]).

Table 2
Significant adjusted residuals corresponding to lag sequential analysis

Dialogical link of the direction of action with intra/inter turn alternation: QaQ [1]

Criterion  Conditioned Level of

behavior  behaviors Significance Ri R2. R3 R4 RS R6 R7 R R9RI0

DG ED DG ED DG ED DG ED DG ED

.01
7.86 539 7.08 477 6.84 525 7.84 541 7.51 5.07
DA ALL
DG GD DG GD DG DG GD DG GD
.01 [/
786 292 7.08 351 6.84 7.84 258 7.51 3.04
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Dialogical link between the direction of the action and the role in the use of the word [2]

HA  OA HA OA HA OA HA OA HA OA

DA HA,HL,0A,0 .01
372 472 386 414 469 43 39 407 381 382

Dialogic link of the direction of the action with the score of the exchange mode [3]

MPR,ARPP, MPR MPR MPR MPR MPR
DA ARPN,URPP, .01 [’} ] [/] /] 4]
URPN 2.64 4.61 2.36 2.1 242

Dialogical link between the direction of the action and the content to be shared [4]

C1,Co, ¢tb ¢ G a
PE CD,CN,CE .05 2] 2 2 2 2
CACC 2,66 2.04 204 203 206

Enlace dialégico de la direccion de la accidn con el apoyo integrativo [5]

Criterion  Conditioned Level of

behavior behavior Significance R1 R R3 R4 RS R6 R7 R8 R RT0

IDC IDC IDC IDC IDC IDC IDC IDC
PE IPC,IPF,
IDC,IDF INE

352 416 244 381 206 270 2.08 2.75

Dialogic link of the shared content with the support strategies [6]

PRE PRE PRE PRE PRE PRE
(@] .05 [] [] ] ]
349 333 275 2 233 230

CIN,CCO,
EIN,ECO,CEC, UPL UPL UPL UPL UPL
UPL PRE, .05 [/ [/ [/ [/ [
ICO,REC, 485 4.06 3.40 271 2.00
RES,SIN,
CATREE,CAM
cD CCO (CCO (CCoO cCco cco cco cco cco cco

58 58 594 6.08 624 641 659 494 31

Dialogic link between the control of instrumental support objectives and the regulation of
sociocognitive distance [7]

IDC IDC IPC IDC IDC IDC IDC IDC IDC IDC

CEC .05
IPC,IPF 354 3.15 3.06 296 285 286 245 204 2.04 205
IDC,
IDFINE IPF  IPF
PRE .05 [/} [} [} [} ] [] /] ]
218 297

Note. The successive lags considered in the lag sequential analysis are expressed respectively by R1, R2, R3,
R4, R5, R6, R7, R8, R9 and R10. Likewise, the symbol @ (empty set) indicates obtaining null values of fitted

residuals.
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Polar coordinate analysis

The analysis of polar coordinates is an analytical technique proposed by Sackett (1980)
that allows building a map that shows the statistical relationships of association that
exist between the different codes of conduct and, specifically, between what is con-
sidered central or focal and all those others - conditioned behaviors - with which we
want to know if there is a relationship and of what nature and intensity these relation-
ships are. It is a very powerful analysis technique, developed later (Anguera, 1997),
and widely used, both in the educational field (Escolano et al., 2019; Lapresa et al.,
2020) and in others.

Itis based on the concepts of prospectivity and retrospectivity, and applies the param-
eter Z_ proposed by Cochran (1954), which greatly reduces the calculations to obtain
the parameters of the vectors. There are as many vectors as there are conditioned
behaviors. The angle of the vector, and consequently the quadrant in which it is found,
indicates the nature of the relationship between the focal behavior and the condi-
tioned behavior, and the length of the vector indicates its intensity.

To facilitate the interpretation of the vectors, we include Table 3, where the type of
relationships between the focal behavior and a conditioned behavior in each quadrant
are specified.

Table 3
Meaning of the vectors depending on the quadrant in which they are found

Z_.. Prospective Interpretive Meaning

Quadrant sign Z_ . Retrospective sign
I + . Focal and conditioned behavior
activate each other.
Focal behavior inhibits the
I - + conditioned, and the latter

activates the focal.

Focal and conditioned behavior
inhibit each other.

Focal behavior activates the
v + - conditioned, and the latter
inhibits the focal.

In Table 4 and Figure 2 we include and represent the parameters corresponding to the
significant vectors when Give (DA) is the focal behavior and all those that make up the
macrodimension Regulation of Participation in the Construction of Knowledge (RPCC)
as conditional. In parallel, Table 5 and Figure 3 respectively present the parameters
and representation of significant vectors when Share Information (CI) is the focal be-
havior and all categories of the RPCC macrodimension are conditioned.

Publicaciones 51(2), 111-132. https://doi.org/10.30827/publicaciones.v51i2.20751
Tronchoni, H. et al. (2021). Regulation of participatory interaction in university...

121


http://doi.org/10.30827/publicaciones.v48i2.8331

Table 4

Parameters corresponding to the analysis of polar coordinates, where DA is the focal behavior (only
those corresponding to significant and highly significant vectors are included, specified by (*) and (**),
respectively, in the length of the vectors)

Category Quadrant  Prospective P. Retrospective P. Length Angle
Task_CI I 4.8 2.21 5.29 (**) 24.72
Task_CO 2.88 2 3.5 (**) 34.78
Problem_PRE 3.41 2.98 4.53 (**) 41.2
Problem_CAT 2.31 1.1 2.56 (*) 25.57
Problem_CAM 2.23 2.72 3.51 (**) 50.64
Bond_IPF 4.01 3.63 5.41 (**) 42.18
Task_CC I -.64 2.09 219 (%) 107.16
Problem_CIN -1.91 2.01 2.77 (**) 133.59
Problem_SIN -.28 3.51 3.53 (**) 94.6
Bond_IPC -2.75 .06 2.75 (**) 178.67
Task_CD I -8.9 -6.36 10.94 (**)  215.55
Task_CA -3.76 -.17 3.76 (**) 182.67
Problem_CEC -.32 -2.88 2.9 (**) 263.66
Problem_ICO -4.41 2.1 4.89 (**) 205.49
Problem_REE -3.93 -3.48 5.25 (**) 221.51
Bond_IDC -4.43 -3.68 5.76 (**) 219.7
Bond_IDF v 1.71 -2.99 3.45 (**) 299.78
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Figure 2
Significant vectors corresponding to the analysis of polar coordinates, DA being the focal behavior
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The vectors obtained when considering DA as focal behavior (Table 4) indicate that DA
is mutually activated with the CI, CO categories of the Task dimension, with the PRE,
CAT, CAM categories of the Problem dimension, and with the IPF category of the Link
dimension. Furthermore, DA is mutually inhibited with the CD and CA categories of
the Task dimension, with the CEC, ICO and REE categories of the Problem dimension,
and with the IDC category of the Bond dimension. Asymmetrically, DA inhibits the CC
categories (Task dimension), CIN and SIN (Problem dimension) and the IPC category
(Bond dimension), while all of them activate it. And finally, DA activates the IDF cate-
gory (Bond dimension), being inhibited by it.
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Table 5

Parameters corresponding to the analysis of polar coordinates, with CI being the focal behavior (only
those corresponding to significant and highly significant vectors are included, specified by (*) and (**),
respectively, in the length of the vectors)

Category Quadrant  Prospective P. Retrospective P. Length Angle
Task_CI I 241 24.1 34.08 (**) 45
Problem_PRE 6.13 4.85 7.82 (**) 38.36
Problem_ICO 2.42 1.44 2.82 (**) 30.71
Problem_CAT 3.49 1.87 3.96 (**) 28.24
Problem_REE 2.52 3.05 3.96 (**) 50.47
Problem_CAM 18 2.28 2.29 (%) 85.61
Bond_IPF 3.03 2.07 3.67 (**) 34.42
Problem_SIN I -1.06 213 2.38 (%) 116.58
Task_CO 111 -8.99 -8.98 12.7 (**) 224.96
Task_CD -30.09 -29.31 42.01 (**)  224.25
Task_CC -3.49 -5.24 6.29 (**) 236.32
Problem_CCO -5.78 -5.77 8.17 (**) 224.93
Problem_EIN -5.66 -7.41 9.33 (**) 232.64
Problem_CEC -2.56 -1.18 2.82 (**) 204.73
Problem_UPL -1.58 -3.81 4.13 (**) 247.56
Bond_IPC -3 -.82 3.11 (*%) 195.35
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Figure 3

Significant vectors corresponding to the polar coordinate analysis, with CI being the focal behavior.
Due to highly heterogeneous vector length values, shorter vectors are not well distinguished
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The vectors obtained when considering CI as focal behavior (Table 5) indicate that CI
(Task dimension) is self-activating, mutually activating with the PRE, ICO, CAT, REE,
CAM categories of the Problem dimension, and with the IPF category of the Bond di-
mension. Furthermore, Clis mutually inhibited by the CO, CC and CD categories of the
Task dimension, with the CCO, EIN, CEC and UPL categories of the Problem dimension,
and with the IPC category of the Bond dimension. Asymmetrically, CI inhibits the SIN
category (Problem dimension), while SIN activates CL.

Discussion y Conclusions

From the point of view of the dialogical and constructivist turn that the participants
pursue with their participatory interaction, we understand that the links whose prob-
abilities significantly exceed those expected must be interpreted as prospective pat-
terns that represent events of interactive behavior with sequential presence differen-
tiated by the number of significant lag transitions. These links, which characterize the
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case analyzed, have to answer the double question that frames the specific questions
addressed with a training purpose: how do they do it? and what do they share?

On the other hand, the fact that the regularities found play a pertinent and relevant
role in the fluid and committed execution of the CEM, is the aspect to be determined
with the involvement of the same participants (teacher and students) in their correc-
tive/optimizing assessment of the recorded session from the analyzed data. To guide
the functional assessment of dialogic links, we have the theoretical model of active
attention of listeners (Barker, 1971; Duncan, 1973; Poyatos, 1983), involved in acts of
direction, which involve reciprocity, and in the activation of the informative cycle that
gives academic content to the ways of presenting and facilitating the shared intellec-
tual construction of the CEM.

Thus, the results presented from the MAT case (Tables 2, 4 and 5) provide us with the
sequential dialogical links, components and influencing relationships, which charac-
terize the strengths and weaknesses of the communication-learning process in the
attempted participatory interaction.

Regarding how they do it, we highlight:

1. Conducting the lecture exposition when the group is in the GIVE state (Table 2,
[1]) and followed by the “who-to-whom" behavior describes the probability that
different options for choosing the recipient will constitute cycles of participatory

interaction [DARO-DG_,/ED, ., from R1 to R10; DARO-DG,_, with @ R6/GD,,,, from

R1 to R10]. Aspect consistent with the principle of otherness (talking to the oth-
er).

2. Given the GIVE state (Table 2, [2]) it is very likely to be able to observe that it is
followed by active attention maintenance behaviors [DARO-HA , /OA_ . from R1
to R10], an aspect linked to the flow experience.

3. The GIVE state (Table 2, [3]) followed by the exchange modes has revealed a pat-
tern that combines random odd delays with even delays of proposal-response
mode behavior [DARO-¢_, /MPR_ . of R1to R10]. The fact that this code has been
recorded more times than expected may indicate the pressure put on the session
to pass on as much information as possible without taking advantage of the op-
portunities for replication (thoughtful or critical) beyond expectations.

Regarding the question what do they share, we select:

4. The dialogical conduct of the exposition of the lesson, when the group is in a
REQUEST state (Table 2, [4]) and is followed by the category of sharing duties
(CD), reveals that the participants assume the obligation to propose and carry
out exercises as a characteristic aspect of the MAT class [PER0O-CD from R1 to R5].
Surely this aspect can not be omitted when evaluating the commitment to the ac-
ademic task they carry out. Another thing is the assessment that the participants
(teacher and students) can make of the burden of obligations within the session
and/or post-session in the experience of staying committed to the task and its
possible impact on the experience of fluency.

5. Inthe REQUEST state (Table 2, [5]) the consequent lagged behavior of integrative
support that manifests itself is that of a distant exchange at the level of cognitive
aid (the aid reinforces the cognitive autonomy of the recipient) and warm in the
way to support the recipient (recipient or not of the exchange). This new pro-
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longed state of interactive behavior [PERO-IDC from R1 to R10 with @ of R7, R9]
is key to driving the dialogical turn and deepening interpersonal communication
skills.

. In the state of sharing CI (information) or CD (duty) (Table 2b, [6]), the cogni-

tive aid behaviors that follow form support links based on (i) the formulation of
questions (PRE), when it comes to make sense of the expansion of information
[CIRO-PRE from R1 to R6], and (ii) to the use of inclusive expressions (UPL) [CDRO-
UPL from R1 to R5], or (iii) to the memory of what was previously shared (CCO)
[CDRO-CCO from R1 to R9], when it comes to adjusting homework. The presence
of these two patterns of intellectual aid may indicate that the development of the
lesson has moved in the zone of involving students in the exercise (homework)
that is proposed to them. This aspect that characterizes the observed session
leads us to pose the problem of the suitability of a communicative format in ac-
cordance with the instructional objectives pursued. Is it appropriate to combine
the lecture format with the practice format for procedural training?

. The state of giving meaning to the development of content through strategies

that anticipate the deployment of content to be followed (CEC) or through the
direct or indirect use of questions with their respective answers (PRE) (Table 2,
[7]), is followed by two new non-concurrent differentiated states of socio-affec-
tive regulation. The CEC instrumental strategy is offered and shared by showing
warmth while reinforcing the cognitive experience of being in a position to take,
receive or perceive what is being given or asked for [CECRO-IDC from R1 to R10].
With the PRE instrumental strategy, the cognitive distance is shortened since the
answers clarify the anticipated doubts or uncertainties about the possible diffi-
culties that may arise, but signs of emotional coldness are shared or the signs
of warmth are difficult to identify [PRERO-IPF de R1 to R2]. These socio-affective
instrumental patterns describe transitions of varying length.

. The mutually excitatory relationship DA++PRE (Table 4) can be linked with the

intention of giving meaning to the burden of sharing the different categories
of content by means of generating questions that demand internal or external
response from listeners.

. While, on the one hand, we find that the inhibitory relationship of the DA-ICO

dialogical link (Table 4) restricts the probability that the contributions of the stu-
dents are incorporated into the contributions of the teacher, on the other hand,
the effect of CI on ICO (Table 5) is positive. We can infer, therefore, that the ad-
justment of the informative contents occurs through some form of feedback that
the teacher facilitates to the students for their intellectual self-regulation.

The elaboration of contents (CAT and CAM) is activated both by the communi-
cative act of DA and by the content of the adjustment when it belongs to the CI
category: DA++CAM (Table 4) and CI+CAT (Table 5).

In view of the commented results, the MAT case offers a learning communication pat-
tern that balances the orientation of the students’ intellectual work between favoring
the practice of the contents, an activity typical of the mathematics laboratory, and the
reflection and elaboration of the same. This delicate balance complicates the devel-
opment of the CEM as evidenced by the deficit of dialogical links that impulse reflec-
tion and criticism through the different modalities of the replication process (Table 1).
However, in terms of incorporating active monitoring of signal traffic offered by listen-
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ers, the teacher favors the self-regulation of students by incorporating the behavior
of listeners in the contributions he promotes. In this sense, the PRE strategy fulfills
the shared purpose, by both poles of communication, of facilitating the scaffolding of
meaningful learning through participatory interaction (vs. rote learning-monological
communication).

The evaluative objective of observing the regulation of participatory interaction in the
MAT case, is specified in a co-constructive formative proposal (Monereo, 2009) intro-
ducing the teacher to a varied and specific use of interactive and discursive resources
(Figure 4) at different strategic moments of the exhibition, on the two fundamental
issues observed:

How they have externalized the dialogic activity through participatory interaction:
maintaining the accreditation of valid interlocutors, addressing the teacher to the
group in some moments, and to private students, in others (1); activating the role of
a secondary speaker (2) through questions; and dynamizing the negotiation of knowl-
edge in the form of self-replicas on the current content shared, and alter-replicas on
the current content shared by students (3).

The support strategies have fed back the joint realization of the instructional objec-
tives of the CEM are: the close exchange in the plane of cognitive help (5); the state
of sharing information (CI) or homework (CD) (6) based on experiences lived in class
(ECO); the connection with the previous knowledge (CIN) and the recapitulation (REC)
are resources used to relate what is already known with the new contents and advance
in its progressive elaboration; convergence in experiential content (CE) and opinion
(CO); and the incorporation of contributions (ICO) related to the thematic moment (9).

Figure 4
Some regulatory resources of participatory interaction in the MAT case that can be reflected in order

to deepen the meaning of its use and discover alternatives and nuances in the modes of production as
socio-constructivist instructional communication strategies

*Are you following me?
Calls and alerts to control the « Are you back there ready to start?
threat of flowing in parallel «What questions do you have about...?

Activation of the replication cycle *What do you bl_OW about the aﬁmfenvarwe..
to enter into sociocognitive *Would we obtain the same result if we applied the
confrontation difjerence between...?

, +Look, we're going to make this change here so that
Channeling of intellectual activity [RTRels 1100

UL ERTERE L KRB« [ understand what you are saying but keep in mind
that...

* What Julia says should not be forgotten in order to
understand. .

*So, depending on your result, you seem to have
Jforgotten to apply...

Communication of the other

In summary, the regulation of participatory interaction in the MAT case can be en-
hanced through a training proposal that includes an improvement plan that incor-
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porates the process of connecting-giving meaning-elaborating the contents (Coll &
Onrubia, 2001; Prados & Cubero, 2005 ) in the preparation and execution of the inter-
active oral presentation of the teacher. This powerful change in the conception of the
CEM format must be supported by the academic culture of the university, it must also
incorporate the conditions of the scientific domain of the teaching material, as well
as the personal conditions of the professor and students, without forgetting other
circumstances present in the CEM sessions (Breen et al., 2018). The mixed methods ap-
proach inherent to systematic observation has made it possible to base the qualitative
assessment of EMF in the MAT case on a robust quantitative analysis of the data that
describe in detail the pragmatic meaning of the phenomenon studied. Consequently,
the research carried out can be reviewed and used in new research by the scientific
community interested in the subject. The considerations provided underline the trans-
formative potential of the conceptual-methodological approach followed.
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