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Abstract: Gesture’s role as a powerful and versatile tool for instruction, especially in STEM
domains, is well-established. However, many specific teaching moves accomplished through
gesture remain understudied. Using interaction analysis, we examine how an introductory
university physics instructor uses gesture during whole-class discussion of graphical
representations of energy conservation to synthesize multiple student groups’ solutions. This
embodied, whole-class discussion orchestration move distills and summarizes the key points of
the lesson while highlighting student contributions and addressing misunderstandings.

Introduction

A wide range of research shows how students and teachers use representational gesture — visible arm and hand
motions that resemble objects, actions, and events in STEM education (for a review, see Singer, 2017). Students
use gesture as part of sense-making and knowledge construction and teachers employ gesture as part of sharing
information and linking ideas together (Alibali et al., 2014). In this study, we use a detailed microanalysis of
interactions in an undergraduate physics classroom to illustrate how instructors draw on gesture to encapsulate
the collective contributions of the entire class as part of the co-construction of knowledge. This study offers
valuable insights into how teachers’ gesture can synthesize students’ contributions as part of culminating whole-
class discussions, offering valuable insight into an overlooked practice for lesson closure.

Theoretical framework

Dialogue with peers and instructors provides critical opportunities for learning science and mathematics (Hammer
et al., 2012; Mortimer & Scott, 2003; O’Connor & Michaels, 1993). In dialogic class discussions, teachers elicit
students’ ideas and invite students to participate in the co-construction of knowledge together (Robertson et al.,
2015). As part of this process, teachers use revoicing, where they repeat students’ ideas and broadcast these ideas
to the class (O’Connor & Michaels, 1993). Eliciting and revoicing student ideas provides important possibilities
to provide feedback on students’ ideas, and to address misunderstandings. Teachers also summarize and
synthesize ideas to establish the take-aways of a lesson in whole-class discussions (Michaels et al., 2016). Current
research mainly examines how these practices are conducted through speech, with less emphasis on the role of
gesture. We see students’ and teachers’ embodied, multimodal communication as critical aspect of how
knowledge is shared, refined, and summarized. Representational gesture plays an important role in how teachers
notice and respond to students’ ideas in class (Alibali et al., 2019; Flood, 2021; Flood & Harrer, 2023). In
particular, teachers repeat and reformulate students’ representational gestures as part of multimodal revoicing
(Arzarello, 2009; Shein, 2012) in whole-class discussions to refine and broadcast important forms of embodied
and visuospatial knowledge with the classroom that students have shared (Flood, 2021). We contribute an in-
depth study of a whole-class interaction to better appreciate the role multimodal revoicing can play in classrooms
to synthesize students’ ideas and lesson take-aways.

Methods
This study emerged from a broader investigation of how undergraduate students solve problems by creating
graphical representations to model energy dynamics in Collaborative Learning through Active Sense-Making in
Physics (CLASP; Potter et al., 2014) Discussion Laboratory at a large West Coast University in the United States.
We examined video of six groups of 3-4 students working on the “dropped ball problem”. We present an in-depth
analysis of an extract of whole-class interaction as a revelatory case (Yin, 2009). Our interaction analysis (Jordan
& Henderson, 1995) focuses on how meanings are made by participants line by line, using a variety of semiotic
resources including talk and gesture. We transcribed speech (black text) and bodily actions (blue text), with a
black box outlining those which occur at the same time. Other activities occurring are denoted with italics.

In the problem, a 1-kilogram ball falls from 2 meters above the ground on Earth’s surface, where the
acceleration due to gravity is approximately 10 meters per second squared. Each group has a different observation
point (and consequently, different measurements for initial and final positions relative to their respective
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observation points), shown for Group A and Group B in Figure 1. Groups were asked to draw three different lines
showing the relationship between energy and vertical position of the ball: an orange line for potential energy (PE),
a black line for kinetic energy (KE), and a green line for total energy (E;). The total energy of the ball, which is
the sum of the kinetic energy and the gravitational potential energy, is determined by its gravitational potential
energy at the position it was dropped from. By comparing different groups’ graphs, students can analyze how the
observation point impacts potential energy, kinetic energy, and total energy.

Figure 1

The Dropped Ball Problem with Graphical and Algebraic Representation of the Conservation of Energy of the
Ball

Total Energy = Gravitational Potential Energy + Kinetic Energy
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Findings: Instructor gesture for synthesizing graphical representations

After working in small groups, the instructor asked students to look around at other group’s whiteboard responses
and identify the similarities and differences in the graphical representations. During the following whole-class
discussion, the instructor invites students to share what they observed and records their contributions on a
whiteboard at the front of the room. After several students share, Angi (a student) adds that every graph has the
same orientation of intersecting potential energy and total energy lines (Figure 2: Line 01), different total energies,
and different slopes for each line (F2:11,12). She uses gesture (F2:02) to share her first point.

Figure 2
Instructor's Gesture for Synthesizing Students' Contributions Surrounding the Graphical Representation of
Energy

Excerpt 1

01 Angi: Well we said that like
02

03 Inst: Mmhmm.

04 Bree: They’re connected at, like, Lhe same posiliocn.

05 Angi: Mmhmm.

06 Inst: Every single board has this J on it. Every single board has the number ] written like this.
a7 Writes a 7 on board
08 Check it out.

09 Students throughout classroom chatter.

10 Inst: Mmkay. What's different?

11 Angi: Uhh we said that the § total wvalues are different and that like the slopes of the line are
12 different. ]
13 Inst: Actually Lhe slopes should be all the same.

potential energy and B total intersect|like in, on all the graphs.
PR and T Tines Ceslure T

14 Angi: oh.

15 Inst: Mmkay? Cause everyone has Lhal same | and everyone has a black kinelic energy
16 like this. Everyone has those Lwo elements.|Just they’re lined up differently.|]
17 Combined Graphs Gesture

After Angi shares, the instructor uses a synthesizing gesture — the “Combined Graphs Gesture” — to
capture and consolidate the core points of the lesson revealed by comparing all the graphs: (1) that the specific
values of potential energy and total energy are arbitrary and determined based on the chosen coordinate system,
(2) the changes in potential energy and kinetic energy are the same regardless of the coordinate system, and (3)
the rates of change in potential energy and kinetic energy (and therefore, the slopes) are also the same. The
instructor’s Combined Graphs Gesture (F2:17) is an iconic representation that dynamically illustrates the various
graphs created by multiple groups emphasizing the important similarities and differences that were unearthed
throughout the whole-class discussion: Figure 3 shows how students’ graphs on the group whiteboards around the
classroom are reflected in the instructor’s gesture. The instructor’s right arm shows potential energy (orange line),
while his left arm shows kinetic energy (black line). The total energy (green line), although not represented in the
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gesture due to physical constraints, is implied, and can be seen “as if” it is present and has different values (since
it would appear at different heights). The position and movement of the instructor’s arms show (i) the different
relative locations of the energy lines on the graph (the locations of the arms change in space), (ii) the constant
total changes in the potential and kinetic energies (the vertical rise of the arms stays the same), and (iii) the
unchanging slope of the lines signifying the rate of change of energy (the angles of the arms stay the same).

Presenting each graph variation (Figure 3a, b, and ¢) in a sequence /inks (Alibali et al., 2014) the different
graphical representations together. By doing so, the instructor synthesizes students’ meaningful contributions
during the whole-class discussion, aligning them with the disciplinary objectives surrounding conservation of
energy, visibly transforming each group’s graph into the others’ and allowing students to see what changes (what
is different) and what stays the same (what is similar) across variations.

Figure 3
Original Student Graphs (bottom left of each panel) and Instructor’s Combined Graphs Gesture
a C 5 b

The instructor’s Combined Graph Gesture also accomplishes the important function of revoicing student
Angi’s gestured contribution (F2.01-02) and addressing the misunderstanding conveyed in her contribution that
“the slopes of the lines are different” (F2.11-12). While introducing the Combined Graph Gesture, the instructor
says “Everyone has that same 7 and everyone has a black kinetic energy line like this. Everyone has those two
elements. Just they’re lined up differently” (F2.15-17). This statement calls back to earlier in the exchange, when
Angi made a gesture while explaining her group’s contribution that “potential energy and E total intersect” on all
of the groups’ graphs (F2.01). She used both hands to depict this, bringing her hands together with palms flat so
that the middle fingers from both hands are touching each other, and creating an acute angle (F2.02). The
instructor’s gesture recognizably draws on many of the same characteristics of Angi’s gesture; like Angi, the
instructor uses both arms, bent at the elbows with flat hands, to represent the different locations of the lines on
each group’s graph. Thus, the instructor’s synthesizing gesture both brings together the class’s numerous graphs
and multimodally revoices and addresses Angi’s conveyed misunderstanding.

Concluding remarks, significance, and implications

Several studies have emphasized the importance of rich whole-class dialogues in math and science classes and
how increased levels of dialogic discussion positively impact students’ conceptual understanding (e.g., Hammer
et al., 2012; Mortimer & Scott, 2003). However, the role gestures play in the process is frequently overlooked and
undervalued in significance. Our study contributes to prior literature on whole-class interactions and multimodal
revoicing in STEM (Flood, 2021; Shein, 2012) by taking a closer look at how an undergraduate physics instructor
uses gesture. We propose a definition for a previously undescribed function of gesture: a synthesizing gesture is
one which (i) culminates a lesson or whole-class discussion, (ii) aligns with learning objectives, and (iii) integrates
multiple representations to make student ideas visible and put them in dialogue. This instructor’s synthesizing
gesture additionally functions to revoice and address elements of the student’s response that convey
misunderstanding.

Although we cannot say for sure if Angi or others in the class had new insights about the constant nature
of the slopes (the misunderstanding addressed by the instructor) or if the relationships between kinetic energy,
potential energy, and total energy were fully appreciated, we do note that in the next related problem, Angi
demonstrated a strong understanding of the reciprocal relationship between potential energy and kinetic energy,
and how to graphically represent this relationship. In this study, it remains unclear how the instructor’s gestures
directly affected student understanding or long-term learning outcomes. Further research could explore students’
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perceptions of teacher gestures in STEM classes, their impact on student comprehension, and their role in long-
term information retention. We suggest that a teacher's use of gesture — particularly when timed appropriately,
such as after a student publicly conveys a misunderstanding — can help to accomplish a myriad of instructional
goals. In this interaction, we see its potential to serve as a useful tool for redirecting attention and removing
pressure from the student; to position the misunderstanding as useful for learning; and to utilize visuospatial
information to address the reasoning underlying the misunderstanding. Further studies could also look at how the
explicit use of gesture by teachers and students can shape the error climate (Steuer et al., 2013) in classrooms in
productive ways, and impact student engagement over time. Overall, we argue that teachers’ multifaceted use of
gesture in the classroom has the potential to enhance students’ understanding, particularly in dialogic, discussion-
based math and science classes.

This study generates a number of implications for STEM instruction. Training instructors about different
ways they might attend to and draw on students’ gestures, as well as use their own gestures may enhance
instructors’ confidence and skills in orchestrating whole-class discussion to support STEM knowledge co-
construction. It may also help support instructors in adopting a dialogic stance in whole-class discussions and
responding to and drawing on student ideas (even when these ideas are nonverbal, unfinished, or not quite right)
in the moment. The thoughtful use of gesture to revoice student contributions, address misunderstandings, and
synthesize lessons in whole-class discussion could be further explored as explicit teaching strategies.

References

Alibali, M. W., Nathan, M. J., Wolfgram, M. S., Church, R. B., Jacobs, S. A., Johnson Martinez, C., & Knuth, E.
J. (2014). How teachers link ideas in mathematics instruction using speech and gesture: A corpus
analysis. Cognition and Instruction, 32(1), 65-100.

Alibali, M. W., Nathan, M. J., Boncoddo, R., & Pier, E. (2019). Managing common ground in the classroom:
teachers use gestures to support students’ contributions to classroom discourse. ZDM, 51, 347-360.

Arzarello, F., Paola, D., Robutti, O., & Sabena, C. (2009). Gestures as Semiotic Resources in the Mathematics
Classroom. Educational Studies in Mathematics, 70(2), 97-109

Hammer, D., Goldberg, F., & Fargason, S. (2012). Responsive teaching and the beginnings of energy in a third
grade classroom. Review of Science, Mathematics and ICT Education, 6(1), 51-72.

Jordan, B., & Henderson, A. (1995). Interaction analysis: Foundations and practice. The Journal of the Learning
Sciences, 4(1), 39-103.

Flood, V. J. (2021). The secret multimodal life of IREs: Looking more closely at representational gestures in a
familiar questioning sequence. Linguistics and Education, 63, 100913.

Flood, V. J., & Harrer, B. W. (2023). Teachers’ responsiveness to students’ gestured candidate responses in
whole-class STEM interactions. Classroom Discourse, 14(3), 281-301.

Michaels, S., O’Connor, M. C., Hall, M. W., Resnick, L. B. (2016). Accountable Talk Sourcebook: For Classroom
Conversation That Works. University of Pittsburgh.

Mortimer, E., & Scott, P. (2003). Meaning Making in Secondary Science Classrooms. McGraw-Hill Education.

O’Connor, M. C., & Michaels, S. (1993). Aligning Academic Task and Participation Status through Revoicing:
Analysis of a Classroom Discourse Strategy. Anthropology & Education Quarterly, 24(4), 318-335.

Potter, W., Webb, D., Paul, C., West, E., Bowen, M., Weiss, B., Coleman, L., & De Leone, C. (2014). Sixteen
years of collaborative learning through active sense-making in physics (CLASP) at UC Davis. American
Journal of Physics, 82(2), 153-163.

Robertson, A. D., Atkins, L. J., Levin, D. M., & Richards, J. (2015). What is responsive teaching?. In Responsive
Teaching in Science and Mathematics (pp. 1-35). Routledge.

Shein, P. P. (2012). Seeing with two eyes: A teacher's use of gestures in questioning and revoicing to engage
English language learners in the repair of mathematical errors. Journal for Research in Mathematics
Education, 43(2), 182-222.

Singer, M. (2017). The function of gesture in mathematical and scientific discourse in the classroom. In R. Church,
M. Alibali, & S. Kelly (Eds), Why Gesture? (pp. 317 - 329). John Benjamins Publishing Company.

Steuer, G., Rosentritt-Brunn, G., & Dresel, M. (2013). Dealing with errors in mathematics classrooms: Structure
and relevance of perceived error climate. Contemporary Educational Psychology, 38(3), 196-210.

Yin, R. K. (2009). Applied Social Research Methods Series: Vol. 5. Case Study Research: Design and Methods
(4th ed., L. Bickman & D. J. Rog, Series Eds.). Thousand Oaks, CA: SAGE.

Acknowledgments
This work was supported in part by NSF Award #2201821 DiGEST Physics.

ICLS 2024 Proceedings 1701 © ISLS



	Draft ICLS
	1. TEMP ICLS Cover page

	2. ICLS 2024 Front matter
	Senior Reviewers
	Reviewers
	This volume contains the proceedings of the 18th International Conference of the Learning Sciences (ICLS), held in conjunction with the 17th International Conference on Computer-Supported Collaborative Learning (CSCL) as part of the Fourth Annual Meet...
	In addition to ICLS papers, posters, and traditional in-person symposia that address this theme in thoughtful and creative ways, the 2024 meeting included a Community Engagement Day, an opportunity for attendees to engage with community initiatives an...
	In 2024, we gathered in Buffalo, near Niagara Falls, to experience its diverse communities, stunning architecture, and beautiful parks and green spaces. Long-standing members and newcomers came together to share new research, engage in lively discussi...
	Submissions to ICLS covered a broad range of research, design, and technological innovation;  submissions were received from 40 countries across all continents. The ICLS Proceedings feature long papers, short papers, posters, and symposia,which were a...
	ICLS 2024 continued a multi-decade exploration of learning in its many contexts and the promise of developing more equitable and innovative learning environments. Many of the presentations focused on specific sociocultural contexts, and especially on ...
	The program chairs would like to thank the 633 reviewers and 151 senior reviewers who carried out 2,164 reviews and 717 meta-reviews. Because of this commitment of support, we were able to provide at least 2 reviews to every ICLS submission, and over ...
	Here is to a vibrant, inclusive, and healing-centered ICLS 2024!
	Robb Lindgren, Tutaleni I. Asino, Eleni A. Kyza, and Chee-Kit Looi
	Program Co-Chairs, ICLS 2024
	Acknowledgments

	Draft ICLS
	3. ICLS2024_Metadata - Table of Contents Final
	12. ICLS Binder 4-11 Final
	4. Long Papers
	5. ICLS Long Binder Final
	paper_3
	paper_9
	paper_10
	paper_12
	paper_17
	paper_18
	paper_26
	paper_27
	paper_31
	paper_54
	paper_63
	paper_73
	paper_74
	paper_79
	paper_87
	paper_94
	paper_100
	paper_115
	paper_119
	paper_122
	paper_136
	paper_137
	paper_143
	paper_147
	paper_152
	paper_164
	paper_184
	paper_205
	paper_213
	paper_220
	paper_224
	paper_228
	paper_232
	paper_236
	paper_238
	paper_241
	paper_252
	paper_255
	paper_258
	paper_264
	paper_267
	paper_268
	paper_278
	paper_280
	paper_298
	paper_303
	paper_307
	paper_311
	paper_313
	paper_337
	paper_344
	paper_355
	paper_381
	paper_408
	paper_409
	paper_410
	paper_411
	paper_421
	paper_435
	paper_438
	paper_444
	paper_445
	paper_446
	paper_448
	paper_474
	paper_480
	paper_499
	paper_503
	paper_528
	paper_529
	paper_543
	paper_545
	paper_556
	paper_558
	paper_568
	paper_576
	paper_582
	paper_588
	paper_591
	paper_600
	paper_601
	paper_605
	paper_606
	paper_608
	paper_611
	paper_621
	paper_631
	paper_637
	paper_657
	paper_669
	paper_673
	paper_676
	paper_679
	paper_697
	paper_698
	paper_719
	paper_749
	paper_751
	paper_755
	paper_770
	paper_787
	paper_789
	paper_790
	paper_792
	paper_801
	paper_803
	paper_813
	paper_814
	paper_826
	paper_829
	paper_837
	paper_851
	paper_865
	paper_881
	paper_885
	paper_886
	paper_903
	paper_910

	6. Short Papers
	7. ICLS Short Binder Final
	paper_14
	paper_23
	paper_40
	paper_45
	paper_47
	paper_51
	paper_55
	paper_57
	paper_61
	paper_62
	paper_66
	paper_78
	paper_82
	paper_88
	paper_91
	paper_102
	paper_103
	paper_104
	paper_107
	paper_109
	paper_113
	paper_114
	paper_117
	paper_118
	paper_121
	paper_123
	paper_127
	paper_131
	paper_138
	paper_140
	paper_144
	paper_149
	paper_154
	paper_159
	paper_161
	paper_163
	paper_168
	paper_171
	paper_174
	paper_186
	paper_190
	paper_194
	paper_195
	paper_196
	paper_198
	paper_199
	paper_201
	paper_203
	paper_211
	paper_226
	paper_231
	paper_234
	paper_235
	paper_244
	paper_247
	paper_250
	paper_254
	paper_259
	paper_260
	paper_261
	paper_262
	paper_269
	paper_270
	paper_271
	paper_275
	paper_281
	paper_284
	paper_286
	paper_288
	paper_289
	paper_290
	paper_291
	paper_300
	paper_304
	paper_305
	paper_318
	paper_319
	paper_325
	paper_327
	paper_333
	paper_334
	paper_338
	paper_343
	paper_356
	paper_358
	paper_361
	paper_370
	paper_375
	paper_377
	paper_392
	paper_397
	paper_399
	paper_402
	paper_405
	paper_407
	paper_414
	paper_424
	paper_430
	paper_441
	paper_451
	paper_452
	paper_453
	paper_455
	paper_456
	paper_459
	paper_463
	paper_469
	paper_473
	paper_478
	paper_486
	paper_488
	paper_500
	paper_508
	paper_513
	paper_515
	paper_519
	paper_520
	paper_525
	paper_526
	paper_527
	paper_533
	paper_538
	paper_550
	paper_555
	paper_559
	paper_560
	paper_565
	paper_569
	paper_571
	paper_572
	paper_574
	paper_575
	paper_578
	paper_587
	paper_599
	paper_613
	paper_619
	paper_620
	paper_624
	paper_626
	paper_635
	paper_639
	paper_641
	paper_646
	paper_648
	paper_649
	paper_650
	paper_652
	paper_659
	paper_663
	paper_664
	paper_666
	paper_674
	paper_675
	paper_677
	paper_678
	paper_680
	paper_690
	paper_692
	paper_693
	paper_694
	paper_701
	paper_703
	paper_704
	paper_705
	paper_706
	paper_707
	paper_711
	paper_712
	paper_720
	paper_721
	paper_722
	paper_723
	paper_728
	paper_729
	paper_738
	paper_742
	paper_743
	paper_744
	paper_745
	paper_746
	paper_757
	paper_759
	paper_767
	paper_769
	paper_772
	paper_783
	paper_784
	paper_786
	paper_793
	paper_794
	paper_798
	paper_804
	paper_807
	paper_817
	paper_819
	paper_822
	paper_825
	paper_828
	paper_830
	paper_831
	paper_833
	paper_835
	paper_836
	paper_838
	paper_839
	paper_841
	paper_846
	paper_859
	paper_861
	paper_862
	paper_873
	paper_875
	paper_879
	paper_883
	paper_884
	paper_887
	paper_888
	paper_889
	paper_890
	paper_891
	paper_892
	paper_893
	paper_895
	paper_898
	paper_905
	paper_911

	8. Symposia
	9. ICLS Symp Binder Final
	paper_128
	paper_206
	paper_217
	paper_227
	paper_242
	paper_246
	paper_297
	paper_315
	paper_371
	paper_418
	paper_501
	paper_509
	paper_546
	paper_577
	paper_581
	paper_597
	paper_607
	paper_612
	paper_684
	paper_685
	paper_727
	paper_768
	paper_779
	paper_812

	10. Posters
	11. ICLS Poster Binder Final
	paper_13
	paper_15
	paper_19
	paper_21
	paper_22
	paper_32
	paper_36
	paper_37
	paper_38
	paper_39
	paper_43
	paper_48
	paper_50
	paper_52
	paper_56
	paper_58
	paper_59
	paper_65
	paper_67
	paper_69
	paper_70
	paper_71
	paper_72
	paper_83
	paper_84
	paper_86
	paper_92
	paper_96
	paper_97
	paper_98
	paper_101
	paper_110
	paper_112
	paper_124
	paper_125
	paper_126
	paper_130
	paper_132
	paper_133
	paper_134
	paper_139
	paper_141
	paper_142
	paper_145
	paper_146
	paper_151
	paper_155
	paper_157
	paper_158
	paper_162
	paper_166
	paper_167
	paper_169
	paper_172
	paper_178
	paper_187
	paper_189
	paper_193
	paper_204
	paper_208
	paper_209
	paper_210
	paper_212
	paper_215
	paper_216
	paper_222
	paper_223
	paper_225
	paper_229
	paper_230
	paper_240
	paper_248
	paper_274
	paper_276
	paper_277
	paper_283
	paper_294
	paper_296
	paper_306
	paper_309
	paper_310
	paper_317
	paper_321
	paper_326
	paper_336
	paper_339
	paper_345
	paper_349
	paper_351
	paper_354
	paper_357
	paper_364
	paper_365
	paper_369
	paper_373
	paper_374
	paper_376
	paper_378
	paper_380
	paper_382
	paper_384
	paper_388
	paper_390
	paper_394
	paper_398
	paper_400
	paper_401
	paper_403
	paper_404
	paper_415
	paper_417
	paper_420
	paper_422
	paper_423
	paper_433
	paper_434
	paper_436
	paper_442
	paper_443
	paper_447
	paper_449
	paper_450
	paper_458
	paper_462
	paper_464
	paper_467
	paper_470
	paper_475
	paper_477
	paper_479
	paper_484
	paper_485
	paper_487
	paper_489
	paper_490
	paper_491
	paper_495
	paper_497
	paper_505
	paper_506
	paper_507
	paper_510
	paper_512
	paper_516
	paper_518
	paper_522
	paper_530
	paper_544
	paper_547
	paper_548
	paper_551
	paper_553
	paper_563
	paper_564
	paper_566
	paper_567
	paper_570
	paper_573
	paper_584
	paper_589
	paper_592
	paper_594
	paper_595
	paper_596
	paper_598
	paper_602
	paper_604
	paper_609
	paper_610
	paper_617
	paper_622
	paper_623
	paper_628
	paper_629
	paper_632
	paper_640
	paper_647
	paper_651
	paper_653
	paper_656
	paper_661
	paper_665
	paper_667
	paper_686
	paper_687
	paper_688
	paper_691
	paper_696
	paper_700
	paper_702
	paper_715
	paper_734
	paper_735
	paper_736
	paper_740
	paper_747
	paper_750
	paper_753
	paper_758
	paper_761
	paper_764
	paper_766
	paper_771
	paper_774
	paper_775
	paper_778
	paper_780
	paper_785
	paper_788
	paper_797
	paper_799
	paper_805
	paper_808
	paper_809
	paper_816
	paper_821
	paper_827
	paper_844
	paper_847
	paper_850
	paper_852
	paper_853
	paper_854
	paper_863
	paper_866
	paper_868
	paper_870
	paper_876
	paper_877
	paper_878
	paper_880
	paper_882
	paper_896
	paper_902


	13. ICLS 2024 Author index




