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Abstract

Education became a challenge in times of pandemic and post-pandemic, which is why this
article aims to present the design, implementation and evaluation of a transversal course in
Google Classroom, initially in the e-learning mode during the pandemic and after this, step
to the b-learning mode, as a didactic mediation to support problem solving and scientific
thinking in a university program. The experience was designed from design-based research
for its implementation and evaluation, which, according to the students' opinion, was
positive. The result obtained was the creation of a course that follows a didactic planning that
evidences the effectiveness of the Classroom application and its resources to generate
interest, motivation, and collaborative learning environments that allow communication and
exchange, the availability of resources and the management of evaluative tasks. Some
limitations to highlight were that some students did not have access to connectivity and/or
technological resources on a continuous basis. It can be concluded that ICT-mediated
education is an alternative to provide continuity to the educational process in contingencies
such as absence of the teacher and/or students, or in extreme situations such as pandemics,
but its design, implementation and development imply more time and work.

Keywords: Google Classroom, mathematics, hybrid model, higher education, higher
education.

40 http://www.webology.org


https://orcid.org/0000-0002-7974-5560
https://orcid.org/0000-0001-6145-1786
https://orcid.org/0000-0001-9755-6408

Webology (ISSN: 1735-188X)
Volume 19, Number 6, 2022

Introduction

The confinement caused by the pandemic led to the incorporation of ICT-mediated education
remotely, as the mechanism that allowed the continuity of the educational process of students,
if not as the only means to develop learning. Although education must adapt to advances in
technology, as well as to didactic and pedagogical innovations (Hernandez, 2017; Calero,
2019), it must also adapt to unconsidered contingencies such as a pandemic (Avendario-
Castro et al., 2021; Ortega et al., 2021; Ortiz, 2021; Pefa et al., 2021), or situations where
both teachers and students are absent from face-to-face classes, which represents delays in
the teaching and learning process (May et al., 2017).

Since before the pandemic and even more during it, the use of technological tools is common
in the educational field, especially in higher education through virtual learning environments
(EVEA) supported by virtual platforms such as Moodle, Blackboard, Classroom, Edmodo,
Teams, Zoom or Collaborate among others (Delgado & Martinez, 2021; Mufioz, 2022) and
after it its use has continued and has become widespread at all educational levels (Torres et
al., 2022), but there is still resistance for some teachers to continue their pedagogical practice
through the use of technologies, as well as to change the paradigm that the virtual world is
only about storing files and that the student must download them (Collantes & Collantes,
2022).

From the beginning of the pandemic, the contents planned from the classroom were worked
on by implementing technologies remotely through platforms and applications that allow for
synchronous meetings with students. This experience was based on this need to generate a
didactic experience for the teaching and learning process in the solution of mathematical and
scientific problems (Marifio et al., 2021), which, by its very nature and with the use of the
Internet, is a didactic experience for the solution of mathematical and scientific problems
(Marifio et al., 2021). The very nature of the pandemic and the psychosocial effects of the
pandemic (Gamboa et al., 2020) can cause students to be demotivated, unwilling and even
have negative feelings and anxiety about learning (Fernandez-Cézar et al., 2020)

Problem-solving can be an individual process, but it is also a collaborative skill because it
requires people capable of solving problems together with others (Morales-Cortés, & Tello-
Contreras, 2020), especially with mediations with technology (Calle, & Agudelo, 2019;
2021). For this experience, a virtual classroom has been implemented in Google Classroom
(classroom.google.com) to strengthen problem-solving in science and mathematics, where
different activities such as forums, tasks and the use of videos were developed.

Problem-solving and scientific thinking is important in the learning process of students
because it involves what they know about a situation, and urges them to try solutions that
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make them think, through metacognitive processes to check the result and reflect on what
they have done (Patifio et al., 2021). Problem-solving is the individual's ability to engage in
cognitive processes to understand and solve problem situations in which the solution strategy
is not obvious or immediate (Hernandez et al., 2021; Hernandez et al., 2022; Hernandez-
Suarez, 2022)

Given this situation, the article presents the experience around the use of the Classroom and
the students' perception of the design, implementation and evaluation of a course on problem-
solving and scientific thinking in a digital environment.

Theoretical basis for the course

Godino (2003a) highlights that the Theory of Didactic Situations, from a Piagetian
perspective, postulates that all knowledge is constructed by the constant interaction between
the subject and the object of learning, being the contents the basis on which the hierarchy of
mental structures is developed. In the same sense, Brousseau (1997) points out that didactic
situations mainly involve three elements: the student, the teacher and the didactic medium;
and it is the teacher who provides the medium in which the student constructs his or her
knowledge. In this way, the didactic situation is the set of interrelationships that occur
between these elements (teacher - student - didactic medium - student - didactic medium).
These situations are seen as didactic experiences, which are the convergence of teachers,
students, resources and activities in a natural or virtual ecosystem, with a systemic
relationship between strategies classified according to the agent carrying out the action in
teaching, learning and assessment strategies (Feo, 2015).

Course curriculum design

In any training process, it is necessary to know not only the subject of study, learning theories
and didactic strategies, but in virtual training it is essential to know the technological medium
to generate the learning environment, which considers technology as a cognitive tool that the
student will use to build his knowledge (VVargas-Murillo, 2021).

The different conceptions of curriculum development are expressed through a design model
that serves as a guide to systematise the process of developing training actions, with
interrelated activities that allow us to create environments that really facilitate, in a mediated
way, the processes of knowledge construction.

The development of the didactic experience was based on a planned process of curriculum
design with the ADDIE model, composed of five (5) phases: Analysis, Design, Development,
Implementation and Evaluation (Maribe, 2009) which serves as a general framework for the
development of virtual or hybrid courses (Albarracin et al., 2020).
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Google Classroom as a course environment

It is a free Google application for educational purposes that can be linked with other Google
tools such as Documents, Forms, Drive, Calendar and others (Alves & Lima, 2018) as a
flexible learning management system (lzenstark, & Leahy, 2015) to be applied in face-to-
face, virtual or blended learning activities where a virtual classroom can be created with
resources (documents, videos, links, etc.) and activities (forums, tasks, etc.). It also allows
the assignment of tasks, the creation of exams, the creation of public folders, voice comments
and digital portfolios (Guevara et al., 2019) to facilitate teachers to better manage their time
and classes to improve communication with their students (Kraus et al., 2019) and is easy to
use and intuitive for the student (Saeed et al., 2018).

Other advantages of Classroom are that it is easy to access and install, through a Gmail email,
or Google account, it is cloud-based with an interconnected environment with these, as well
as being easy to use on mobile devices (Iftakhar, 2016). This variety of resources and
advantages make it more intuitive for students than other platforms (Tarango et al., 2019),
which is why it is used in various educational contexts, in this case a transversal course that
is not part of the curricular structure of the programme and is not available on an institutional
platform, but given that the university where it was implemented has Google services,
especially institutional Gmail, it was chosen to incorporate it and test it to support the subject
of problem-solving and scientific thinking.

Method

The objective of the research was the design of a transversal course on problem-solving and
scientific thinking directed to a group of students of a higher education program of teacher
training in natural sciences, initially in the e-learning modality during the pandemic and after
this, the most appropriate way to conduct it was the Design-Based Research (Hernandez-
Suérez et al., 2020), which consisted of 4 phases:

Analysis. A review of existing educational models and platforms was carried out.

Design. The curricular design of the course was initiated for the e-learning modality during
the pandemic and b-learning after it, with the ADDIE method. With the purpose of
guaranteeing the understanding of the thematic contents, the design of the classroom course
on problem-solving and scientific thinking comprised 4 thematic axes: Classification,
Inference, Hypothesis Formulation, Experimentation. These were structured in a planning
that includes: the learning outcome, the competence, the content, and the pedagogical
interaction (exploration, structuring, practice, transfer, assessment and evaluation).
Evaluation rubrics were established so that students' progress is not only due to completing
the online activities, rather than learning the content or developing the skills the student is
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expected to achieve. In this phase, processes such as access to the course, administration and
management of the course, among others, were also carried out. For the b-learning model,
the course had a duration of 16 hours in face-to-face mode and 32 hours in the Classroom
environment.

Application. The educational process was applied through the implementation of the
Classroom course to a group of 35 students of a higher education program of teacher training
in natural sciences. During this stage, it was possible to correct failures in the process. In this
phase, the progress and motivation of the students with the activities proposed in the
Classroom was evidenced.

Evaluation. A questionnaire survey was conducted on Google forms of student satisfaction
using a Likert scale (Nemoto & Beglar, 2014) to assess the relevance, consistency,
practicality and efficiency of the Classroom course. The questionnaire consisted of the
following dimensions as proposed by Prada-Nufiez et al. (2020): (1) Functional aspects of
the Classroom course (3 items); (2) Course design and training environment (6 items); Course
organization and planning (3 items); Learning (3 items); Assessment (2 items); Teaching role
(5 items); Classroom resources (4 items); Complementary services (4 items) and Overall
assessment of the Classroom course (2 items). The final questionnaire consisted of 32 items
on a Likert scale and was validated by Cronbach's alpha reliability coefficient with a
reliability of 0.72.

Results
The results presented below correspond to the implementation process of the b-learning
course, which took place after the pandemic period.

Functional aspects of the Classroom course. Regarding the functional aspects of the
Classroom course, most of the students considered that the interest (67.9%), the usefulness
in the learning process (75.0%) and the appropriateness of the adaptation to their learning
needs (82.1%) were highlighted.

Design of the Classroom course and its training environment. Regarding the design of
the Classroom course and its training environment, the students think that the ease of use
offered by the course stands out (71.4%), that the design of screens, images, texts that
consolidate the presentation of the interface stands out (82.2%), the high quality of the
resources available (92.9%), the structuring of the contents is also highlighted (87.3%), the
interactivity with the environment was appropriate (88.9%) and finally, they consider the
application of Google Classroom to be innovative (89.3%).
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Organization and planning of the course in Classroom. For the organization and planning
of the course in the Classroom, the majority of students perceive the scheduling of activities
as adequate (92.1%), that it was appropriately adjusted to their interests (82.2%) and that
they consider that it was developed appropriately (85.7%).

Learning. Regarding learning in the course environment, most students perceive that the
promotion of their autonomy to learn was adequate (71.5%), as well as the activities to
promote collaborative learning (78.6%) and the attractiveness of the activities developed
during their learning process (85.7%).

Assessment. The majority of students (82.2%) found the assessment of learning
achievements and the relevance of the course and the proposed activities appropriate.

Teaching role. For the role of the teacher in the course environment, for most of the students
the monitoring of learning progress was appropriate (82.1%) and tutorial support both
remotely and in person (75.0%) and adjusted to the timetable proposed by the teacher
(71.4%), so that in general terms the students perceived the activity deployed by the teacher
as preponderant.

Classroom resources. Regarding the use of resources in the course, the forum stands out as
remarkable and the other complementary resources drive, documents, forms and as
outstanding in the majority of students (71.4%), which are useful to facilitate communication
(75.0%), interaction, collaboration (78.6%) and learning (87.7%). Finally, students highlight
the Classroom notification system (71.4%).

Overall assessment of the Classroom course. Finally, in terms of the overall assessment,
the majority of students consider Google Classroom to have a prominent technical quality
(82.2%) and usefulness (89.3%).

Discussion

We present the design and structure of a Google Classroom course on problem-solving in
science and mathematics that allows teachers to organize, communicate and manage tasks,
which enables alternatives for teaching content according to curriculum planning and design
(Osman, 2017). In this sense, the choice of Classroom as a training environment is because,
according to Kraus et al. (2019), it improves collaborative work, it is easy to use, study
material can be organized more appropriately and time can be optimized. For Gémez (2020),
on the other hand, it is a tool that makes it possible to manage educational processes in an
agile and easy way, making it possible to create classes, assign homework, grade, send
comments and have access to the entire educational process in a single place. The course is
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complemented by other Google tools such as Chat, Gmail, for communication, since being
also a mobile application this is done in real time (Bautista, 2018) and for interaction and
collaboration such as YouTube, Drive, Documents, spreadsheets among others (Bondarenko
etal., 2019) as well as the use of audiovisual material in text, image and audio formats, which
are automatically saved in Google Drive, allowing both the teacher and the students and
teachers not to worry about the management and backup of documents (lzenstark & Leahy,
2015).

The design of the course allows the student the opportunity to explore the resources and tools
of the Classroom environment autonomously as an interactive learning experience. This
provides a learning environment that moves away from traditional methods through the use
of different collaborative work tools (Gémez, 2020b) because it provides a way to create a
repository where students can integrate their activities (Brumbaugh et al., 2014) as well as
facilitating the submission of assignments, which encourages active student learning (Mohd
et al., 2016). On the other hand, assessment rubrics were also established to monitor student
autonomy in their learning to evaluate in a formative way and make pedagogical use of the
results (Castafio Uribe, 2019).

Some limitations with the implementation of the Classroom course have to do with access to
technological devices and connectivity on a continuous basis by some students, which
hinders or delays the student learning process. Other limitations with the b-learning modality
is that some students believe that there is a separation between face-to-face and non-face-to-
face, meaning that the class does not end when the timetable ends, but continues in the digital
classroom, in this case in the Classroom (Kraus et al., 2019).

After the pandemic, the digital transformation has already taken place in educational
institutions, students are developing in a digital environment, producing products according
to their environment, and interacting in social networks (Hernandez Suarez et al., 2022). This
shows the urgency of continuing to work with virtual environments generated by ICT and
manage their learning autonomously. It is assumed that the use of mobile phones to support
face-to-face classes, as before the pandemic, should not be banned again (Ortega et al., 2020).
Finally, in the return to face-to-face classes, teachers must know the best way to be able to
teach after the pandemic and adapt to the digital era with new approaches where the student
is responsible for their learning, through the creation and production of educational artefacts
such as the Classroom (Caparros, 2014) in hybrid learning environments, which allows face-
to-face education but is complemented by digital environments (Hernandez Suérez, et al.,
2022; Prada Nufiez et al., 2022).

Conclusions
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Regarding the functional aspects of the Classroom course, students consider that this type of
experience is useful in their learning process, adapts to their needs and arouses motivation in
them, as it is a user-friendly application, there is quality in the resources available and the
design of screens, images and texts that consolidate the presentation of the interface stand
out, which improves interactivity.

The planning of the course is adequate to the schedule and the development of activities is
adjusted to their interests. Regarding learning, students perceive that the experience promotes
their autonomy to learn and facilitates collaborative learning. Regarding the role of the
teacher, the findings suggest that the students felt supported in terms of the management of
the activities, the tutoring, the face-to-face meetings, the programmed activities and the
monitoring of their progress.

The use of forums and other complementary resources were very useful, outstanding and of
high quality. In addition, the information management, the availability of communication
channels, the notification system and the communication service were relevant and
supportive to their learning process. In general, the overall assessment of the course was
positive, as the students highlight its usefulness and high technical quality.

Some limitations to highlight were that some students did not have access to connectivity
and/or technological resources on a continuous basis. But despite these situations, a
technology-mediated educational model is an alternative to provide continuity to the
educational process in contingencies such as the absence of the teacher and/or students, or in
extreme situations such as the pandemic, but its design, implementation and development
imply more time and work for the teacher and students. Finally, it is recommended that the
experience be replicated in other contexts with similar characteristics.
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