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Adapt to a new daily life
incorporating new strategies and
tools




OUR GOAL

To analyze the Knowledge Acquisition (KA) process in
two different contexts: face-to-face (before the onset of
the pandemic) and virtual (during confinement)

To propose improvements to current methods and
strategies
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KNOWLEDGE ACQUISITION (KA)

Process in which the human being learns and develops
her/his intelligence, that is, she/he builds knowledge.

Dynamic variable influenced by different factors, in a
classroom:

e /ntrinsics: Aptitude, motivation and previous

knowledge on a topic.
® Extrinsics: Interaction of the individual with her/his

environment (teachers, peers).




EDUCATIVE CONTEXT




EDUCATIVE CONTEXT




EDUCATIVE CONTEXT




EDUCATIVE CONTEXT

- k-
s - 9 -
| /Mn‘rcel LUCICERERS Chinchiya Affakena Santiago Russo Mar... Matias Calvo Ana Campanini German Formica

X X X . N

M M A U A (&)

Franco Bianchi Mateo Crovetto Micaela Ibarguengo... Agustina Isasa Ulises Soto Andrea Lujan Flech... Julieta Castells

»
L i ' j L & P
¢ t -’
Agustina Burruchaga Tomas Olivera Juan M. Pujol Lucas Ezequiel Niev... Lucia Lopez Lembeye  Felipe D'Angelo Pablo Hassler
X

Dimitri Novikov. Julia Magliano Camila Mérquez Benjamin Eleodoro ...

10:17 | neb-wuqe-keq Vi E O@



EDUCATIVE CONTEXT

> C | & meetgooglecom/neb-wuge-keq

%" Marcela Andrea Taylor esté presentando

Difracci

Interferencia-Difaccion

DIFRACCION DE FRAUNHOFER

1)Dividimos la abertura en N sectores
equidistantes, que emiten todos la misma M
intensidad, separadas b/N

" J)Desfasale entre dos consecutivos: 5=k Franco Bianchi Micaelalbargu.. ~ Santiago Russo...

A u A

Agustina Isasa Ulises Soto Andrea Lujan Fl...

17 mas
Marcela Andr...

= 47N
Mn‘rce&/indrez
£

9:40 | neb-wuge-kcq

M M

Franco Bianchi

Agustina Burruchaga

10:17 | neb-wuge-kcq

Mateo Crovetto

T

Tomas Olivera

Dimitri Novikov.

Micaela Ibarguengo...

2

Juan M. Pujol

J

Julla Magliano

) &

A L £

Agustina Isasa

Lucas Ezequiel Niev...

c

Camila Mérquez

B & @

Lucia Lopez Lembeye

wa

Benjamin Eleodoro ...

Felipe D'Angelo

Julieta Castells

P

Pablo Hassler



EDUCATIVE CONTEXT

B Il W I e —
> C @& meetgoogle.com/neb-wuge-kcq = % © RN Y-EDICTD)

%" Marcela Andrea Taylor esté presentando

Difracci Interferencia- Difraccién

DIFRACCION DE FRAUNHOFER

1)Dividimos la abertura en N sectores
equidistantes, que emiten todos la misma M >
' intensidad, separadas b/N

. 2)Desfasaje entre dos consecutivos: &~k Franco Bianchi Micaela Ibargu... Santiago Russo...

A U A

Agustina Isasa Ulises Soto Andrea Lujan Fl...

0e

17 mas
Marcela Andr...
y i

1
Mn'rce&ﬁndrei
9:40 | neb-wuge-kcq

Mateo Crovetto Micaela lbarguengo..  Agustina Isasa Julieta Castells

© Zoom Feunion 10 minutos

Benjamin Risso Mateo Crovetto Agustina Isasa T ; / p
'
Tomas Olivera Juan M. Pujol Lucas Ezequiel Niev... Lucia Lopez Lembeye Felipe D'Angelo Pablo Hassler

Agustina Burruc...  Lucia Lopez Lem... Julia Magliano Pioli Ignacio Ulises Soto

J (& wa
Dimitri Novikov Julia Magliano Camila Marquez Benjamin Eleodoro ...
Felipe D'Angelo Franco Bianchi Tomas Olivera

% B & @

0 Escribe aqui para buscar




EDUCATIVE CONTEXT

National University of La Plata (UNLP), Argentina
School of Engineering

Physics Il course

4 semesters, 8 sections (2019 - 2020)

N = 173 students participating in the whole process




How to start modeling the KA process?
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GROUP GLASSIFICATION

e High-achieving (HA) students (K. &)
e Average-achieving (AA) students (6 <K.< 8)

e [ow-achieving (LA) students (K. < 6)

BorpoGNA, C. M., AND ALBANO, I£. V. Theoretical description of teaching-learning processes: A multidisci-
plinary approach. Physical Review Letters (2001), 118701.



GROUP GLASSIFICATION
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GROUP GLASSIFICATION

O K, Virtual

@ Kf Face-to-face
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HA | AA | LA | Total
Face-to-face 13 34 34 81
Virtual 19 42 31 92
Total 32 76 65 173




KNOWLEDGE ACQUISITION MODEL
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/Kj. = GEN 1. B2 TV 4 - P*

/

Final knowledge
acquired by
individual i in the
course

In our study we focus on a specific type of learning,
related to classical physics concepts. This is not the
only content of value that is learned in the
classroom, we simplify the concept of knowledge as

a concrete and quantifiable measure.

X=HA AA LA

M: Motivation

T: Interaction with teachers
P: Interaction with pairs

1: Weights for each term
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Classroom Observations

Surveys
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KNOWLEDGE ACQUISITION MODEL

Classroom Observations : 8 Sections (4 Semesters)

Spatial distribution:
Clusters /Groups

Surveys : We collected the aforementioned factors in 3
different moments

These results were compared with the final grade
obtained: "Final knowledge".

xj = B M+ B2 T + B2 P°

X = HA,AA, LA
e



CHANGES OBSERVED BETWEEN CONTEXTS
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Average final grade <Kf>

Interaction with Teachers (T)

CHANGES OBSERVED BETWEEN CONTEXTS

Kj = BuM' + 57 T' + Bp P’
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K} =ByM + BT + Bp P!

CHANGES OBSERVED BETWEEN CONTEXTS
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NETWORKS OF INTERACTION como [rA[an LA | Fa[aA L4
BETWEEN STUDENTS el Tz I

FACE-TO-FACE VIRTUAL
@ HA @ HA
O AA © AA
O LA O LA

Similarities: presence of highly connected clusters, as well as isolated
students.

Differences: the virtual network has nodes that connect two different
clusters, acting as “bridges’”. New form of relationship between students?



KNOWLEDGE ACQUISITION MODEL

/Kj. = GEN 1. B2 TV 4 - P*

Final knowledge .
acquired by \ j / X =HA AA LA

individual i in the
_ J

course
Y

Find the weights:
e Artificial neural networks
e Multiple Linear Regression Method




METHOD 1: Single Layer Perceptron (SLP) network

Inputs  Weights Net input Suppressed
function activation

W1, By function
X1, M
W2,
Xy, T 2 Pr Output
X3, P W3, BP m T
VAR E QZ‘]U']IW X
j=1

K% = By M* + B T" + Bp P




METHOD 1: Single Layer Perceptron (SLP) network

Face-to-face Virtual
HA AA LA HA AA LA
By* 3,2 3,1 2,2 3,3 3,1 2,2
B.X 4,2 3,9 3,3 4,3 3,9 3,7
BX 3,2 2,7 1,8 3,2 2,7 1,3

> (Generality of the coefficients
in both contexts

=
> Preponderance of the term 3
of teachers E
" : ) L 4
- Face-to-face Virtual \ 4
context context
K:; — /[3%(5[‘]\/[7 +/[37)§Tl +[3§P7’ 0 T v T v T v T T — T v T v T v T v T
0 20 40 60 80 100 120 140 160 180

Agents




METHOD 2: Multiple Linear Regression (MLR)

K= BuM + BT + BpP +vu4AGuA +70AGLA +acCp + ¢




METHOD 2: Multiple Linear Regression (MLR)

f\"f = By M HBrY + BpP + A:HAGHA o A,'LAGLA +acCp + ¢

M 2.2776 0.3768 1.00e-08
7 4.6893 0.3063 < 2¢-16 preponderance of the
2 | 1.4660 0.2308 12.09e-09
Student group according to their final achievements K t:erm teac?hers
(Reference — AA) (h/gher We/ght BT)
HA 1.9131 0.2664 2.43e-11
LA -1.0585 0.2136 1.81e-06
Context
(Reference — Virtual context)
Face-to-face context | 0.7424 | 0.1902 | 0.000139
Adjusted R-squared 0.9664
p-value < 2.2e-16
<
g
o
(@)
The p-values obtained indicate that all the £
regression coefficients are statistically significant. ] Facetoface Virtual

context context

y y T T — 1 r T . T T 1 T 1
0 20 40 60 80 100 120 140 160 180
Agents



IN SUMMARY:

e We analyze various quantities that participate in the knowledge
acquisition process in face-to-face and virtual contexts for a specific case
study.

e We develop an analytical model based on data consisting of a series of
surveys and observations that are contrasted with information on
academic performance.

e The shift to virtuality reflected a lack of motivation to learn and a change
in the way students interact with pairs and teachers.

e The emerging network of contacts built from the interaction between pairs
reveals different structures in both contexts.

e We explore two methods to know the weight of the different factors
considered. In both contexts the weights are similar.

e [n all cases, interaction with teachers is of utmost importance in the
process of acquiring knowledge.






