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Abstract. This mixed study analyzes the students’ perception about the use of Kahoot! and Jam-
board in the teaching-learning process about the English language during the COVID-19 pandemic
through data science. Kahoot! is a web tool that facilitates and promotes the participation between
the educator and students through the realization of digital games and Jamboard is a virtual wall
that allows the active role through the dissemination of information and exchange of ideas. The
participants are 30 students of Design and Visual Communication who took the English Language
course in the distance modality at the National Autonomous University of Mexico, Mexico, during
the 2020 school year. The results of the machine learning technique indicate that the realization of
digital games in Kahoot! and the dissemination and exchange of information in Jamboard positively
influence the motivation, assimilation of knowledge and participation of the students during the
Verbs Unit. Data science identified 6 predictive models on the use of these technological tools in the
educational process about the English language through the decision tree technique. Finally, educa-
tors have the opportunity to create new virtual spaces and promote the active role of the students
by incorporating Kahoot! and Jamboard in the school activities during the COVID-19 pandemic.
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Introduction

Actually, educational institutions seek to update the learning process and promote the ac-
tive role through the use of digital tools and web platforms (Fouche & Andrews, 2022; Lee
et al., 2022; Jiménez-Becerra & Segovia-Cifuentes, 2020). For example, the incorporation
of technological advances such as digital games, virtual walls and social networks in the
activities increased the participation between the educator and students during the English
Language (EL) courses (Rivera-Trigueros & Sanchez-Pérez, 2020). Also, teachers are using
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Kahoot! and Jamboard in order to allow the communication at any time and interaction
from anywhere (Llerena Medina & Rodriguez Hurtado, 2017; Recuero Virto & Blasco Lopez,
2020).

Information and communication technologies (ICTs) allow the organization and realiza-
tion of the student-centered activities (VanLeeuwen et al., 2020; Zhang & Yu, 2021). Con-
sequently, educators build new virtual spaces to develop the students’ abilities and facilitate
the acquisition of knowledge through technological tools (Celebi & Eraldemir-Tuyan, 2022;
Tomas-Céamara, 2020). In particular, Kahoot! is a web tool that facilitates and promotes the
participation through the realization of digital games and Jamboard is a virtual wall that al-
lows the active role through the dissemination of information and exchange of ideas.

The needs and demands of students cause that universities update the courses in the
distance modality (Alawadhi & Abu-Ayyash, 2021; Recuero Virto & Blasco Lopez, 2020).
Consequently, teachers rely on technological tools such as web applications to organize and
carry out creative activities from anywhere (Lu, 2020; Palova & Vejacka, 2022).

During the COVID-19 pandemic, Mexican universities trained teachers by giving courses
about the use of technology and pedagogical models in order to adapt the school activities in
the distance modality. For example, the National Autonomous University of Mexico (NAUM)
offered the Innovation in University Teaching diploma to improve educational conditions
during the 2020 school year. In particular, the teacher of the EL course incorporated Kahoot!
and Jamboard in the school activities during the Verbs Unit. The research questions are:

— How the use of Kahoot! and Jamboard influences the motivation, assimilation of
knowledge and participation during the Verbs Unit?

— What are the predictive models on the incorporation of Kahoot! and Jamboard in the
educational field about the English language?

— What is the students’ perception about Kahoot! and Jamboard during the COVID-19
pandemic?

1. Use of Kahoot! and Jamboard in the teaching-learning process

Today, teachers use new digital tools to update the activities of the courses (Bamoallem &
Altarteer, 2022; Licorish et al., 2018; Martinez Navarro, 2017). For example, the incorpora-
tion of Kahoot! and Jamboard in the educational field facilitated and promoted the active role
(Llerena Medina & Rodriguez Hurtado, 2017; Recuero Virto & Blasco Lopez, 2020).

Kahoot! is a technological tool that facilitated the learning process and active role in
the courses of Anatomy (Aktekin et al., 2018), Public Relations (PR) (Rodriguez-Fernan-
dez, 2017), EL (Llerena Medina & Rodriguez Hurtado, 2017), and Information Systems
Strategy (ISS) (Licorish et al., 2018). In the EL course, the Kahoot! games facilitated the com-
prehension of vocabulary topics and developed the oral skills (Llerena Medina & Rodriguez
Hurtado, 2017). Also, this web application improved the educational quality and facilitated
the interaction between the teacher and students in the ISS course (Licorish et al., 2018).

In the Anatomy course, the students of medicine understood the topic about the parts
of the human body, increased their motivation and actively participated in the classroom
through Kahoot! (Aktekin et al., 2018). Similarly, the students of PR course used mobile
devices to participate in the classroom through this web application (Rodriguez-Fernandez,
2017).
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On the other hand, Padlet and Jamboard allow students to communicate and participate
during the teaching-learning process (Recuero Virto & Blasco Lopez, 2020). At the Com-
plutense University of Madrid, Spain, the use of Jamboard allowed the realization of the col-
laborative activities, increased the motivation and facilitated the learning about commerce
and tourism (Recuero Virto & Blasco Lopez, 2020).

The advantages of virtual walls are the organization of new spaces for learning, active
role and realization of collaborative activities (Pardo-Cueva et al., 2020). In fact, virtual walls
increased the motivation and satisfaction of the participants during the courses of Adminis-
tration (Pardo-Cueva et al., 2020), EL (Abdul Rashid et al., 2019), Pedagogy (DeWitt et al.,
2015), and Accounting (Pardo-Cueva et al., 2020).

Finally, Kahoot! and Jamboard allow that teachers update the school activities of the
courses, create new educational virtual spaces and plan creative activities (Licorish et al.,
2018; Martinez Navarro, 2017; Abdul Rashid et al., 2019; Recuero Virto & Blasco Lopez,
2020).

2. Use of information and communication technology to carry out creative
activities

Educators seek to organize and carry out creative activities that facilitate the understand-
ing of school content during the COVID-19 pandemic (Cevik & Bakioglu, 2022; Lee et al.,
2022). To achieve this educational challenge of the 21st century, technological tools play a
fundamental role during the planning of courses and construction of virtual spaces (Alawa-
dhi & Abu-Ayyash, 2021; Celebi & Eraldemir-Tuyan, 2022). In fact, ICTs such as Kahoot!
and Jamboard are revolutionizing the interaction and communication between educators and
students in distance education (Alawadhi & Abu-Ayyash, 2021; Zhang & Yu, 2021).

Web applications allow covering the educational needs caused by the SARS-CoV-2 virus
because students consult and use the information of the courses from anywhere (Bamoallem
& Altarteer, 2022; Cevik & Bakioglu, 2022; Lee et al., 2022). According to Llerena Medina
and Rodriguez Hurtado (2017), Kahoot! is an ideal technological tool to design creative vir-
tual activities such as question and answer games. The COVID-19 pandemic caused students
to develop their digital skills (Cevik & Bakioglu, 2022; Fouche & Andrews, 2022). For ex-
ample, students and teachers actively participate and discuss topics in Kahoot! during virtual
classes through video-conference systems (Palova & Vejacka, 2022). According to Zhang
and Yu (2021), Kahoot! allows transforming a traditional class into an entertaining class that
increases the student motivation. Therefore, educators have the opportunity to facilitate the
learning process and encourage the discussion in the distance modality through the incor-
poration of Kahoot! in the activities (Alawadhi & Abu-Ayyash, 2021; Palova & Vejacka, 2022;
Zhang & Yu, 2021).

Distance education allowed continuing and improving the teaching-learning process dur-
ing the COVID-19 pandemic through the use of digital tools, mobile applications and web
platforms (Bamoallem & Altarteer, 2022; Ploj Virti¢ et al., 2021). As mentioned by Recuero
Virto and Blasco Lépez (2020), mobile devices such as tablets and smartphones allow the ac-
tive participation and communication at any time through Jamboard. In fact, students share
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images and information of the courses on virtual walls such as Jamboard in order to facilitate
the learning from anywhere (Pardo-Cueva et al., 2020; Recuero Virto & Blasco Lopez, 2020).

The reorganization of school activities caused teachers to use technological advances
(Fouche & Andrews, 2022; Voloshyna et al., 2022). For example, educational institutions can
create new spaces for the exchange of ideas through Kahoot! (Palova & Vejacka, 2022; Zhang
& Yu, 2021) and Jamboard (Ploj Virti¢ et al., 2021; Recuero Virto & Blasco Lopez, 2020).
In fact, these technological tools allow the realization of creative school activities where
students have the main role during the teaching-learning process (Palova & Vejacka, 2022;
Recuero Virto & Blasco Lopez, 2020). Finally, the incorporation of ICTs in universities and
high schools has facilitated the transition from face-to-face classes to virtual classes (Celebi
& Eraldemir-Tuyan, 2022; Cevik & Bakioglu, 2022; Voloshyna et al., 2022).

3. Data science

Nowadays, data science is changing the way of analyzing information for decision making
(Kofi Nti et al., 2022; Shardlow et al., 2022). For example, the machine learning technique
allows knowing the relationship between the dependent and independent variables through
linear regression (Shardlow et al., 2022; Tian et al., 2022). According to Tian et al. (2022), this
data science technique allows evaluating and predicting the aspects that influence the con-
struction of buildings. Likewise, machine learning has been used to analyze the phenomena
related to learning and teaching (Kofi Nti et al., 2022; Shardlow et al., 2022).

In the educational field, the machine learning technique allows analyzing the impact
about the incorporation of technological tools in the teaching-learning process (Shardlow
etal., 2022). For example, Salas-Rueda (2021) used this data science technique to analyze the
use of the flipped classroom and ICTs in the Basic Mathematics course.

On the other hand, the decision tree technique allows identifying the conditions that
influence the relationship between the independent and dependent variables (Kofi Niti et al.,
2022; Salas-Rueda, 2021). In the educational field, the decision tree technique was used to
analyze the relationship between the use of social networks and academic performance con-
sidering the characteristics of the students (Kofi Nti et al., 2022).

Finally, the use of machine learning and decision tree techniques in the educational field
allows the identification, evaluation and classification of the information about the use of
digital tools in the teaching-learning process (Kofi Nti et al., 2022; Shardlow et al., 2022).

4. Research
4.1. Method

The particular aims of this mixed study are (1) analyze how Kahoot! and Jamboard influence
the motivation, assimilation of knowledge and participation of the students through the
machine learning technique; (2) identify the predictive models on Kahoot! and Jamboard
through the decision tree technique, and (3) analyze the students’ perception about the use
of Kahoot! and Jamboard in the Verbs Unit.
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4.2. Participants

The participants are 30 students of Design and Visual Communication (DVC) who took the
EL course in the distance modality at the NAUM during the 2020 school year.

4.3. Procedure

During the COVID-19 pandemic, the NAUM offered the Innovation in University Teaching
diploma to facilitate the organization and implementation of the educational process through
the incorporation of digital tools and the use of pedagogical model called Classroom of the
Future (see Figure 1).

Therefore, the teacher of the EL course decided to incorporate Kahoot! and Jamboard in
the Verbs Unit under the distance modality. The objectives of this unit are (1) understand and
describe situations using have to verb; (2) understand and describe situations using should
verb, and (3) understand and describe situations using must verb.

At home, the students consulted the contents about the rules of have to, should and must
verbs. The use of Kahoot! and Jamboard allow the realization of creative activities remotely
through video-conferencing systems. In the EL course, the educator used Zoom Video Com-
munications to share the screen where the Kahoot! questions are displayed. Subsequently, the
students answer the questions in this web game and start the discussion about the answers.
Similarly, this teacher used Zoom Video Communications to display the questions of Jamboard
and comment the responses of the students on this virtual wall (see Figure 2).

To analyze the relationship between the independent and dependent variables, this study
used the model about the use of Kahoot! and Jamboard (see Figure 3).

The incorporation of ICTs in the educational field improves the teaching-learning condi-
tions and facilitates the active role (Atencio et al., 2021; Palova & Vejacka, 2022; Tomas-Cama-
ra, 2020). Therefore, the hypotheses on the incorporation of Kahoot! in the educational field are:

- Hypothesis 1 (H1): The realization of digital games in Kahoot! positively influences
the assimilation of knowledge during the Verbs Unit;

Collection and organization of

information
Pedagogical Presentation and comparison of Transformation and recoding
contract |:> results of the information

4 v

Elaboration of a common <« Share the information
response in the public area

Figure 1. Innovation in University Teaching diploma: analysis of the Classroom of the Future
(source: created by authors)
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Figure 2. Creative activities about the use of Kahoot! and Jamboard (source: created by authors)

Assimilation of knowledge

- . ,
Digital games in Kahoot! Motivation of the students

—

Information in Jamboard

Participation of the students

Figure 3. Model about the use of Kahoot! and Jamboard (source: created by authors)

- Hypothesis 2 (H2): The realization of digital games in Kahoot! positively influences
the motivation of the students during the Verbs Unit;

- Hypothesis 3 (H3): The realization of digital games in Kahoot! positively influences
the participation of the students during the Verbs Unit.

Likewise, the use of technological tools improves the participation and facilitates the
realization of collaborative activities (Atencio et al., 2021; Llorens-Largo et al., 2021; Tomas-
Cémara, 2020). Therefore, the hypotheses on the incorporation of Jamboard in the educa-
tional field are:

- Hypothesis 4 (H4): The dissemination and exchange of information in Jamboard pos-
itively influence the assimilation of knowledge during the Verbs Unit;

- Hypothesis 5 (H5): The dissemination and exchange of information in Jamboard pos-
itively influence the motivation during the Verbs Unit;

- Hypothesis 6 (H6): The dissemination and exchange of information in Jamboard pos-
itively influence the participation during the Verbs Unit.

The decision tree technique allows establishing six predictive models about the incorpora-
tion of Kahoot! and Jamboard in the Verbs Unit:

- Predictive model 1 (PM1) on Kahoot! and assimilation of knowledge;
— Predictive model 2 (PM2) on Kahoot! and motivation;

- Predictive model 3 (PM3) on Kahoot! and participation;

- Predictive model 4 (PM4) on Jamboard and assimilation of knowledge;
— Predictive model 5 (PM5) on Jamboard and motivation;

— Predictive model 6 (PM6) on Jamboard and participation.
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Table 1 shows the questionnaire used to collect the information about Kahoot! and Jamboard.
The values of composite reliability (> 0.890), Cronbach’s alpha (> 0.840), and load fac-
tor (> 0.620) allow validating the measurement instrument about Kahoot! and Jamboard
(see Table 2).

Table 1. Questionnaire about Kahoot! and Jamboard (source: created by authors)

No. Variable Dimension Question Answer Frequency %
1 |Students Age of the 1. Indicate your 19 years 2 6.67%
profile student age 20 years 20 66.67%
21 years 20.00%
22 years 6.67%
Sex of the 2. Indicate your sex Man 26.67%
student Woman 22 | 7333%
2 | Use of Digital games | 3. The realization Very much (1) 19 63.33%
Kahoot! of digital games in Much (2) 3 26.67%
Kahoot! facilitates - :
the learning Little (3) 3 10.00%
process Very little (4) 0 0.00%
Assimilation of | 4. Kahoot! Very much (1) 17 56.67%
knowledge facilitates the Much (2) 10 33.33%
assimilation of -
knowledge during Little (3) 3 10.00%
the Verbs Unit Very little (4) 0 0.00%
Motivation of | 5. Kahoot! Very much (1) 19 63.33%
the students facilitates the Much (2) 3 26.67%
motivation of the - y
students during the Little (3) 1 3.33%
Verbs Unit Very little (4) 2 6.67%
Participation | 6. Kahoot! Very much (1) 15 50.00%
of the students | facilitates the Much (2) 14 46.67%
participation of the -
students during the Little (3) 1 3.33%
Verbs Unit Very little (4) 0.00%
3 | Useof Dissemination |7. The Very much (1) 26.67%
Jamboard and exchange | dissemination Much (2) 17 56.67%
of information | and exchange of - .
information in Little (3) 10.00%
Jamboard facilitate Very little (4) 6.67%
the learning
process
Assimilation of | 8. Jamboard Very much (1) 10 33.33%
knowledge fac%ht'fites. the Much (2) 11 36.67%
assimilation of -
knowledge during Little (3) 23.33%
the Verbs Unit Very little (4) 6.67%
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End of Table 1

No. Variable Dimension Question Answer Frequency %
3 Motivation of | 9. Jamboard Very much (1) 4 13.33%
students facilitates the Much (2) 17 56.67%

motivation of the

students during the Little (3) 7 23.33%

Verbs Unit Very little (4) 2 6.67%
Participation | 10. Jamboard Very much (1) 11 36.67%
of the students fac1l.1tgtes .the Much (2) 13 43.33%

participation of the -

students during the Little (3) 4 13.33%

Verbs Unit Very little (4) 2 6.67%

4 | Perception of | Kahoot! 11. What are the Open - -

the students benefits about the
use of Kahoot! in
the Verbs Unit?

Jamboard 12. What are the Open - -
benefits about the
use of Jamboard in
the Verbs Unit?

Table 2. Validation of the measurement instrument about Kahoot! and Jamboard (source: created by
authors)

. . . Load Cronbach’s AV§rage Composite
Variable Dimension variance L
factor alpha reliability
extracted
Use of Kahoot! | Digital games 0.857 0.845 0.686 0.895
Assimilation of knowledge | 0.877
Motivation 0.920
Participation 0.629
Use of Dissemination and 0.881 0.921 0.809 0.944
Jamboard exchange of information
Assimilation of knowledge |  0.944
Motivation 0.880
Participation 0.892

4.5. Data analysis

This study used the RapidMiner application to calculate the machine learning technique
(linear regressions) and build the predictive models about Kahoot! and Jamboard through
the decision tree technique (see Figure 4).

In the machine learning technique, the training section with 60% (n = 18), 70% (n = 21),
and 80% (n = 24) of the sample allows calculating the linear regressions to evaluate the
research hypotheses and the evaluation section with 40% (n = 12), 30% (n = 9), and 20%
(n = 6) of the sample allows identifying the accuracy of these linear regressions by means of
the squared error. The independent variables are digital games in Kahoot! and information
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Figure 4. Use of the RapidMiner application (source: created by authors)

in Jamboard. Also, the dependent variables are assimilation of knowledge, motivation and
participation.

On the other hand, the decision tree technique allows building six models about the stu-
dent’s profile, Kahoot! and Jamboard. The objective variables are assimilation of knowledge,
motivation and participation.

5. Results

The realization of digital games in Kahoot! facilitates very much (n = 19, 63.33%), much
(n = 8, 26.67%), and little (n = 3, 10.00%) the learning process (see Table 1). Likewise,
the dissemination and exchange of information in Jamboard facilitate very much (n = 8,
26.67%), much (n = 17, 56.67%), little (n = 3, 10.00%), and very little (n = 2, 6.67%) the
learning process.

The results of the machine learning technique indicate that the realization of digital
games in Kahoot! and the dissemination and exchange of information in Jamboard positively
influence the assimilation of knowledge, motivation and participation during the Verbs Unit
(see Table 3).
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Table 3. Results of the machine learning technique (source: created by authors)

Hypothesis Training | Linear regression Result T-value |P-value of S%?:éfd
H1: 60% y =0.859x + 0.362 | Accepted: 6.469 0.000 0.410
Kahoot! > 0.859
assimilation of 70% | y=0.872x + 0319 | Accepted: | 7.305 | 0000 | 0.531
knowledge

0.872
80% y=0.779x + 0.428 | Accepted: 5.562 0.000 0.446
0.779
H2: 60% y=0.979x + 0.194 | Accepted: 5.317 0.000 0.469
Kahoot! > 0.979
motivation 70% | y=0914x + 0212 | Accepted: | 4.978 0.000 0.452
0.914
80% y =0.818x + 0.333 | Accepted: 4.343 0.000 0.409
0.818
H3: 60% y =0.208x + 1.322 | Accepted: 0.984 0.339 0.244
Kahoot! > 0.208
participation 70% | y=0.202x + 1.244 | Accepted: | 1.005 0.327 0.190
0.202
80% y = 0.155x + 1.285 | Accepted: 0.813 0.424 0.156
0.155
H4: Jamboard > 60% y=0.717x + 0.572 | Accepted: 2.887 0.010 0.327
assimilation of 0.717
knowledge 70% | y=0.749x + 0.500 | Accepted: | 3.449 | 0.002 | 0.409
0.749
80% y =0.797x + 0.463 | Accepted: 4.015 0.001 0.396
0.797
H5: Jamboard > 60% y = 0.615x + 0.871 | Accepted: 2.666 0.016 0.386
motivation 0.615
70% y = 0.552x + 1.000 | Accepted: 2.693 0.014 0.499
0.552
80% y = 0.608x + 0.942 | Accepted: 3.254 0.003 0.521
0.608
Heé: Jamboard > 60% y = 0.487x + 0.829 | Accepted: 2.016 0.060 0.583
participation 0.487
70% y =0.506x + 0.750 | Accepted: 2.276 0.034 0.707
0.506
80% y = 0.492x + 0.826 | Accepted: 2.341 0.028 0.756
0.492

6. Use of Kahoot!

Kahoot! facilitates very much (n = 17, 56.67%), much (n = 10, 33.33%), and little (n = 3,
10.00%) the assimilation of knowledge during the Verbs Unit (see Table 1). The results of the
machine learning technique with 60% (0.859, t = 6.469, p = 0.000), 70% (0.872, t = 7.305,
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p = 0.000), and 80% (0.779, t = 5.562, p = 0.000) of training show that H1 is accepted (see
Table 3). Hence, the realization of digital games in Kahoot! positively influences the assimila-
tion of knowledge during the Verbs Unit.

Figure 5 shows 6 conditions of the PM1 about the use of Kahoot! with an accuracy of
80.00%. For example, if the student considers that the realization of digital games in Kahoot!
facilitates very much the learning process, has an age > 20.5 years and is a woman then Ka-
hoot! facilitates very much the assimilation of knowledge during the Verbs Unit.

The sex determines 2 conditions of the PM1. For example, if the student considers that
the realization of digital games in Kahoot! facilitates very much the learning process, has an
age > 20.5 years and is a man then Kahoot! facilitates much the assimilation of knowledge
during the Verbs Unit.

Also, the age determines 5 conditions of the PM1. For example, if the student considers
that the realization of digital games in Kahoot! facilitates much the learning process and has
an age > 21 years then Kahoot! facilitates very much the assimilation of knowledge during
the Verbs Unit.

Kahoot! facilitates very much (n = 19, 63.33%), much (n = 8, 26.67%), little (n = 1, 3.33%),
and very little (n = 2, 6.67%) the motivation of the students during the Verbs Unit (see Ta-
ble 1). The results of the machine learning technique with 60% (0.979, t = 5.317, p = 0.000),
70% (0.914, t = 4.978, p = 0.000), and 80% (0.818, t = 4.343, p = 0.000) of training show that

Kahoot
little much very much
little
Age Age
>21 =21 >20.500 < 20,500
very much much Sex very much
[ — )
man woman
much very much
I

Figure 5. Predictive model 1 about Kahoot! (source: created by authors)

Kahoot

lirtle

much very much
Sex
Age Sex
_— woman e s - ;
- woman
very little Age much very much
Age very much
== ey,
2 [
s ok »20500  <20.500
very little little
much very much
'

Figure 6. Predictive model 2 about Kahoot! (source: created by authors)
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Figure 7. Preditive model 3 about Kahoot! (source: created by authors)

H2 is accepted (see Table 3). Hence, the realization of digital games in Kahoot! positively
influences the motivation during the Verbs Unit.

Figure 6 shows 8 conditions of the PM2 about the use of Kahoot! with the accuracy of
76.67%. For example, if the student considers that the realization of digital games in Kahoot!
facilitates very much the learning process, has an age < 20.5 years and is a man then Kahoot!
facilitates very much the motivation during the Verbs Unit.

The sex determines 6 conditions of the PM2. For example, if the student considers that
the realization of digital games in Kahoot! facilitates very much the learning process and is a
woman then Kahoot! facilitates very much the motivation during the Verbs Unit.

The age determines 6 conditions of the PM2. For example, if the student considers that
the realization of digital games in Kahoot! facilitates much the learning process and has an
age < 21 years then Kahoot! facilitates very much the motivation during the Verbs Unit.

Kahoot! facilitates very much (n = 15, 50.00%), much (n = 14, 46.67%), and little (n = 1,
3.33%) the participation of the students during the Verbs Unit (see Table 1). The results of
the machine learning technique with 60% (0.208, t = 0.984, p = 0.339), 70% (0.202, t = 1.005,
p = 0.327), and 80% (0.155, t = 0.813, p = 0.424) of training show that H3 is accepted (see
Table 3). Hence, the realization of digital games in Kahoot! positively influences the partici-
pation during the Verbs Unit.

Figure 7 shows 7 conditions of the PM3 about the use of Kahoot! with the accuracy of
73.33%. For example, if the student considers that the realization of digital games in Kahoot!
facilitates very much the learning process, has an age > 20.5 years and is a woman then Ka-
hoot! facilitates very much the participation during the Verbs Unit.

The sex determines 2 conditions of the PM3. For example, if the student considers that
the realization of digital games in Kahoot! facilitates very much the learning process, has
an age > 20.5 years and is a man then Kahoot! facilitates little the participation during the
Verbs Unit.

The age determines 6 conditions of the PM3. For example, if the student considers that
the realization of digital games in Kahoot! facilitates much the learning process and has an
age > 21 years then Kahoot! facilitates much the participation during the Verbs Unit. Table 4
presents the Pearson correlation coeflicients about Kahoot!.
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Table 4. Pearson correlation coefficients about Kahoot! (source: created by authors)

Realization of | Assimilation of — C
dici Motivation Participation
igital games knowledge
Realization of digital games 1 - - -
Assimilation of knowledge 0.708 1 - -
Motivation 0.737 0.733 1 -
Participation 0.313 0.396 0.524 1

7. Students’ perception about the use of Kahoot!

Educational institutions use ICTs to create virtual spaces that favor the teachinglearning
process at any time. For example, Kahoot! allowed the realization of the fun school activities
during the COVID-19 pandemic:

“Learning becomes much more fun” (Student 4, woman, 20 years);

“I can learn in a fun way” (Student 22, woman, 21 years).

The teacher of the EL course used Kahoot! to facilitate the learning process through digital
games about questions and answers. According to the students of DVC, Kahoot! facilitated
the assimilation of knowledge because the questions in this game must be answered in a
certain time:

“It’s quite dynamic, it’s a fun game” (Student 8, man, 20 years);

“It excites me because it seems more like a game than a school activity” (Student 25,
woman, 20 years).

Likewise, Kahoot! favored the active role through the realization of digital questionnaires
in the distance modality. In fact, this technological application improved the interaction
between the participants during the teaching-learning process:

“We can participate at the same time” (Student 3, man, 20 years);

“Being a competition; I try to do my best to learn, so that I can be in the first place”
(Student 19, man, 20 years).

Finally, technological advances such as digital games favor the teaching process at any
time. In particular, Kahoot! improved the learning process in the Verbs Unit through the
question and answer game:

“I have a certain time to answer; it makes me think quickly” (Student 11, woman, 20
years);

“It helps me to think quickly. When an answer is correct, it motivates me” (Student
15, woman, 21 years).

8. Use of Jamboard

Jamboard facilitates very much (n = 10, 33.33%), much (n = 11, 36.67%), little (n = 7,
23.33%), and very little (n = 2, 6.67%) the assimilation of knowledge during the Verbs Unit
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(see Table 1). The results of the machine learning technique with 60% (0.717, t = 2.887,
p =0.010), 70% (0.749, t = 3.449, p = 0.002), and 80% (0.797, t = 4.015, p = 0.001) of training
show that H4 is accepted (see Table 3). Hence, the dissemination and exchange of informa-
tion in Jamboard positively influence the assimilation of knowledge during the Verbs Unit.

Figure 8 shows 8 conditions of the PM4 about the use of Jamboard with the accuracy of
76.67%. For example, if the student considers that the dissemination and exchange of infor-
mation in Jamboard facilitate very much the learning process and is a woman then Jamboard
facilitates very much the assimilation of knowledge during the Verbs Unit.

The sex determines 6 conditions of the PM4. For example, if the student considers that
the dissemination and exchange of information in Jamboard facilitate very much the learning
process and is a man then Jamboard facilitates much the assimilation of knowledge during
the Verbs Unit.

The age determines 4 conditions of the PM4. For example, if the student considers that
the dissemination and exchange of information in Jamboard facilitate much the learning
process, is a man and has an age > 20.5 years then Jamboard facilitates much the assimilation
of knowledge during the Verbs Unit.

Jamboard facilitates very much (n = 4, 13.33%), much (n = 17, 56.67%), little (n = 7,
23.33%), and very little (n = 2, 6.67%) the motivation of the students during the Verbs Unit
(see Table 1). The results of the machine learning technique with 60% (0.615, t = 2.666,
p =0.016), 70% (0.552, t = 2.693, p = 0.014), and 80% (0.608, t = 3.254, p = 0.003) of training
show that H5 is accepted (see Table 3). Hence, the dissemination and exchange of informa-
tion in Jamboard positively influence the motivation of the students during the Verbs Unit.

Figure 9 shows 7 conditions of the PM5 about the use of Jamboard with the accuracy of
80.00%. In particular, if the student considers that the dissemination and exchange of infor-
mation in Jamboard facilitate very much the learning process and has an age < 21.5 years
then Jamboard facilitates much the motivation during the Verbs Unit.

The sex determines 3 conditions of the PM5. For example, if the student considers that
the dissemination and exchange of information in Jamboard facilitate much the learning
process and is a woman then Jamboard facilitates much the motivation during the Verbs Unit.

Jamboard
much little very little very much
little :
Sex very little Sex
I
oo g
- _— man woman
Age Age much very much
>20.500 < 20.500 >20.500 <20.500
much little very much much
L] 1

Figure 8. Predictive model 4 about Jamboard (source: created by authors)



798 R.-A. Salas-Rueda et al. Use of Kahoot! and Jamboard for the realization and organization...

Jamboard
licle  much verylile V&Y much

little very little =

Sex Ag

I
man woman >21.500 <21.500
Age much little much
»20.500 =20.500

much little

1

Figure 9. Predictive model 5 about Jamboard (source: created by authors)

Jamboard

little much very little very much

much very little very much

Age

>19.500 <198.500
much little

Figure 10. Predictive model 6 about Jamboard (source: created by authors)

The age determines 4 conditions of the PM5. For example, if the student considers that
the dissemination and exchange of information in Jamboard facilitate very much the learn-
ing process and has an age > 21.5 years then Jamboard facilitates little the motivation during
the Verbs Unit.

Jamboard facilitates very much (n = 11, 36.67%), much (n = 13, 43.33%), little (n = 4,
13.33%), and very little (n = 2, 6.67%) the participation of the students during the Verbs
Unit (see Table 1). The results of the machine learning technique with 60% (0.487, t = 2.016,
p = 0.060), 70% (0.506, t = 2.276, p = 0.034), and 80% (0.492, t = 2.341, p = 0.028) of train-
ing show that the H6 is accepted (see Table 3). Hence, the dissemination and exchange of
information in Jamboard positively influence the participation of the students during the
Verbs Unit.

Figure 10 shows 5 conditions of the PM6 about the use of Jamboard with the accuracy of
63.33%. In particular, if the student considers that the dissemination and exchange of infor-
mation in Jamboard facilitate very much the learning process and then Jamboard facilitates
very much the participation during the Verbs Unit.

The age determines 2 conditions of the PM6. For example, if the student considers that
the dissemination and exchange of information in Jamboard facilitate little the learning pro-
cess and has an age < 19.5 years then Jamboard facilitates little the participation during the
Verbs Unit. Table 5 presents the Pearson correlation coeflicients about Jamboard.
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Table 5. Pearson correlation coefficients about Jamboard (source: created by authors)

Dissemination Assimilation of
and exchange of Motivation Participation
) . knowledge
information
Dissemination and 1 - - -
exchange of information
Assimilation of knowledge 0.783 1 - -
Motivation 0.674 0.805 1 -
Participation 0.718 0.802 0.690 1

9. Students’ perception about the use of Jamboard

Universities use web applications to facilitate the interaction between the educators and stu-
dents. For example, Jamboard allowed the realization of creative activities that favor the
learning process in the distance modality:
“I see the comments of my colleagues and read their ideas. It helps me to know new
words” (Student 9, woman, 20 years);

“It’s good to see the comments because I can learn” (Student 18, woman, 20 years).

During the COVID-19 pandemic, educational institutions seek to facilitate the teach-
ing-learning process through technological tools. In particular, Jamboard encouraged the
active role in the EL course:

“We can participate and see the comments of others” (Student 5, woman, 20 years);

“I can share multiple ideas in the same space. It is easy to read the information”
(Student 11, woman, 20 years).

According to the students of DVC, the incorporation of Jamboard in the Verbs Unit fa-
cilitated the assimilation of knowledge in the distance modality:

“I see the answers. It is very interactive” (Student 15, woman, 21 years);

“It is a good way to share the ideas and review what was learned” (Student 29, man,
20 years).

ICTs allow the organization and execution of the educational process. In particular, Jam-
board developed the students’ skills:
“It helps me with vocabulary and facilitates my participation” (Student 17, woman,
20 years);
“I learn how to write correctly” (Student 22, woman, 21 years).

Discussion

Technological advances such as web applications allow updating the school activities during
the COVID-19 pandemic (Atencio et al., 2021; Bamoallem & Altarteer, 2022; Llorens-Largo
et al., 2021). For example, the incorporation of Kahoot! in the educational field facilitates
the planning, organization and execution of creative activities such as the game of questions
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and answers (Aktekin et al., 2018; Llerena Medina & Rodriguez Hurtado, 2017). Analysis
showed that the realization of digital games in Kahoot! facilitates very much (n = 19, 63.33%)
the learning process. According to the students, this game allowed the realization of the fun
school activities about the English language during the COVID-19 pandemic. Also, 33.33%
of the students think Kahoot! facilitates much the assimilation of knowledge during the Verbs
Unit. Consequently, most of the participants have a favorable opinion about this tool.

According to Recuero Virto and Blasco Lopez (2020), the use of Jamboard improved the
teaching conditions and promoted the active role. Also, 56.67% of the students think that the
dissemination and exchange of information in Jamboard facilitate much the learning process.
In fact, this virtual wall allowed the realization of creative activities that favor the learning
process in the distance modality. In addition, the dissemination and exchange of information
in Jamboard facilitate very much (n = 8, 26.67%) the learning process. Consequently, most
of the participants have a favorable opinion about this tool.

Use of Kahoot! in the teaching-learning process

Similar to Aktekin et al. (2018), the Kahoot!’s games provoked that the classes were fun and
dynamic. The results of the H1 are higher than 0.770. Consequently, the realization of digital
games in Kahoot! positively influences the assimilation of knowledge during the Verbs Unit.
The students of DVC think that Kahoot! facilitated the understanding of school subjects be-
cause the questions in this game must be answered in a certain time. Data science identified
6 conditions for the PM1. In this predictive model, the age and sex of the students determine
how the realization of digital games in Kahoot! influences the assimilation of knowledge. The
age determines five conditions and sex determines two conditions.

According to Rodriguez-Fernandez (2017), the use of Kahoot! in the school activities
increased the motivation and facilitated the discussion of ideas. The results of the H2 are
higher than 0.810. Consequently, the realization of digital games in Kahoot! positively influ-
ences the motivation of the students during the Verbs Unit. Likewise, this tool favored the
active role through the realization of digital questionnaires about the English language. Data
science identified 8 conditions for the PM2. In this predictive model, the age and sex of the
students determine how the realization of digital games in Kahoot! influences the motivation.
The age determines six conditions and sex determines six conditions.

Some of the benefits about the Kahoot! games are the development of abilities, participa-
tion and exchange of ideas (Llerena Medina & Rodriguez-Hurtado, 2017; Palova & Vejacka,
2022). The results of the H3 are higher than 0.150. Consequently, the realization of digital
games in Kahoot! positively influences the participation of the students during the Verbs
Unit. Also, this tool improved the interaction between the educator and students through the
discussion of English topics during the virtual classes. Data science identified 7 conditions
for the PM3. In this predictive model, the age and sex of the students determine how the
realization of digital games in Kahoot! influences the participation. The age determines six
conditions and sex determines two conditions.

Finally, colleges and high schools can plan creative activities from anywhere through Ka-
hoot! because this tool enables the discussion of ideas and interaction during the COVID-19
pandemic.
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Use of Jamboard in the teaching-learning process

Similar to Recuero Virto and Blasco Lépez (2020), Jamboard improved the understanding
of the school subjects from anywhere. The results of the H4 are higher than 0.710. Conse-
quently, the dissemination and exchange of information in Jamboard positively influence
the assimilation of knowledge during the Verbs Unit. For example, this tool allowed the
realization of creative activities such as the dissemination and discussion of topics about the
English language in the distance modality. Data science identified 8 conditions for the PM4.
In this predictive model, the sex and age of the students determine how the dissemination
and exchange of information in Jamboard influence the assimilation of knowledge. The age
determines four conditions and sex determines six conditions.

Various authors (e.g., DeWitt et al., 2015; Pardo-Cueva et al., 2020; Abdul Rashid et al.,
2019) explain that the use of virtual walls increases the motivation of the students. The results
of the H5 are higher than 0.550. Consequently, the dissemination and exchange of informa-
tion in Jamboard positively influence the motivation of the students during the Verbs Unit.
In particular, this tool encouraged the active role in the EL course by disseminating images
and information about the use of verbs. Data science identified 7 conditions for the PM5.
In this predictive model, the age and sex of the students determine how the dissemination
and exchange of information in Jamboard influence the motivation of the students. The age
determines four conditions and sex determines three conditions.

The use of virtual walls in educational institutions allows that students actively partici-
pate and exchange ideas (DeWitt et al., 2015; Pardo-Cueva et al., 2020). The results of the
H6 are higher than 0.480. Consequently, the dissemination and exchange of information in
Jamboard positively influence the participation of the students during the Verbs Unit. In the
EL course, the use of this tool allowed the development of grammatical skills from anywhere.
Data science identified 5 conditions for the PM6. In this predictive model, the age of the stu-
dents determines how the dissemination and exchange of information in Jamboard influence
the participation of the students. The age determines two conditions.

Finally, Jamboard is an ideal technological tool to organize and carry out creative activi-
ties such as the discussion of ideas between the educator and students in the distance modal-
ity during the COVID-19 pandemic.

Conclusions

Technological advances are changing the interaction between the participants of the edu-
cational process. In particular, Kahoot! and Jamboard facilitated the distance learning and
improved the teaching-learning conditions about the English language. The results indicate
that the realization of digital games in Kahoot! and the dissemination and exchange of in-
formation in Jamboard positively influence the motivation, assimilation of knowledge and
participation during the Verbs Unit.

This study recommends the use of Kahoot! and Jamboard because these technological
tools promote the active role from anywhere. Even the incorporation of these web tools in
the school activities facilitated the organization of creative school activities and virtual spaces
that favor the learning process on the English language.
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The limitations of this study are the sample size and analysis about the use of Kahoot!
and Jamboard for the motivation, assimilation of knowledge and participation. Therefore,
future research can analyze the impact of these web tools for the enthusiasm, development
of skills and satisfaction during the teaching-learning process. Also, universities and high
schools can incorporate Kahoot! and Jamboard together with social media and virtual reality
in the English courses.

The implications of this study allow that universities and educators use Kahoot! to per-
form the digital games remotely and Jamboard to promote the dissemination of the informa-
tion and exchange of ideas at any time.

In conclusions, Kahoot! and Jamboard allow the organization of creative school activi-
ties in the distance modality where students actively participate from anywhere. Also, these
technological tools allow performing the teaching-learning process during the COVID-19
pandemic.
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