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Abstract: INTRODUCTION. The way teaching platforms are used is an important factor determining the
satisfaction students and lecturers have with in-person university teaching. This study aims to identify
patterns of behaviour and factors related to the use of teaching platforms in in-person teaching in Spanish
universities. METHOD. A questionnaire has been designed for the teaching staff at Spanish universities. In
the first stage, a cluster analysis was performed and the existence of significant differences between clusters
in relation to specific uses of the platforms was tested. In the second stage, a descriptive study of the clusters
was performed. The relationship between clusters and demographics, perception of use, self-perception
and contextual platforms variables was studied. Finally, the circumstances that could promote the use of
teaching platforms for each group were analysed. RESULTS. Four clusters were identified, and differences
were observed both in the composition of the clusters and in the score given to the variables for perception
of the platforms and self-perception of technological competence. DISCUSSION. Not all usage patterns
follow an order from lowest to highest use of the platform, but instead some seem to indicate different ways
of working. The data do not support any gender and age stereotypes of teachers and their use of technology.
If universities are interested in promoting the proper use of teaching platforms, it would not be advisable to
look for a single solution and they should not focus on increasing the amount of training for lecturers.
Keywords: Higher education; Virtual campus; Questionnaire; Statistic analysis.

s> El uso de plataformas digitales para la docencia presencial en las
universidades espanolas: analisis desde la percepcion del profesorado

ESP Resumen: INTRODUCCION. La forma en que se hace uso de las plataformas docentes es un elemento
relevante en la satisfaccion de la ensefanza presencial universitaria para el alumnado y el profesorado.
El presente estudio trata de identificar patrones de comportamiento y factores relacionados con el uso
de plataformas docentes en la ensehanza presencial en las universidades espanolas. METODO. Se ha
disefado un cuestionario dirigido al profesorado de universidades espafolas. En una primera etapa, se ha
desarrollado un analisis cluster y se contrasta la existencia de diferencias significativas en usos concretos de
las plataformas entre clusteres. En una segunda etapa, se desarrolla un estudio descriptivo de los clusteres.
Se estudia la relacion entre los clusteres y variables demograficas, de percepcion de uso de las plataformas,
de autopercepcion y contextuales. Por ultimo, se analizan las circunstancias que podrian impulsar el uso
de plataformas docentes para cada colectivo. RESULTADOS. Se identifican cuatro clusteres y se observan
diferencias tanto en la composicion de los cliusteres como en la puntuacion dada a variables de percepcion
de las plataformas y autopercepcion de competencia tecnolégica. DISCUSION. No todos los patrones de
uso responden a una ordenacion de menor a mayor uso de la plataforma, sino que parecen indicar también
distintas formas de trabajar. Los datos no avalan estereotipos de género y edad del profesorado y uso de la
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tecnologia. Si las universidades estuvieran interesadas en impulsar el buen uso de plataformas docentes,
no seria recomendable buscar una solucion unica y ni centrarse en incrementar la oferta de formacion del
profesorado.

Palabras clave: Ensenanza superior; Campus virtual; Cuestionario; Analisis estadistico.
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1. Introduction

The UNESCO World Declaration on Higher Education for the Twenty-First Century explicitly expresses the
aspiration for universities to make good use of technological innovations:

“Higher education institutions must set an example in taking advantage of the benefits and potential of
new information and communication technologies, ensuring quality and maintaining high standards in
educational practices and outcomes, with a spirit of openness, equity, and international cooperation”
(UNESCO, 1998, p. 110, translated).

According to Martin et al. (2020), university lecturers consider that the most important digital technology
for teaching is digital teaching platforms. These platforms are applications, usually based on web technology,
designed to manage synchronous or asynchronous interactions between teachers and students as part of
the learning processes (Alshammari et al., 2018). Teaching support through these platforms has been growing
in higher education (Rhode et al., 2017), and the exceptional situation generated by the COVID-19 pandemic
gave a final boost to their use, especially in relation to synchronous tools (Sayaf, 2023; Thach et al., 2021).

Educational platforms are essential for remote teaching but are also widely used as support for in-person
teaching at universities, mainly in relation to the processes involved in distributing material, assessment,
communication, and collaboration between teachers and students. Moreover, they can simplify organisation
and monitoring tasks (Kultur & Yazici, 2014; Mallon et al., 2023; Washington, 2019). The greater or lesser
contribution of these platforms to improving learning processes depends largely on how they are used
(Cabero-Almenara et al., 2019; Gémez Contreras et al., 2022). When it comes to promoting measures that
enhance efficiency and satisfaction in university teaching and learning processes supported by educational
platforms, it is helpful to understand the usage patterns of these platforms, the factors that explain the varying
utilisation of their features, and the reasons preventing greater exploitation. However, literature reviews by Al-
Nuaimi and Al-Emran (2021), Gomez Contreras et al. (2022), and Salgado-Chamorro et al. (2023) reveal that
research on the use of educational platforms as support for in-person teaching is scarce. In Spain, the study
by Esnaola-Arribillaga and Bezanilla (2020), on levels of use of a digital platform for in-person teaching at a
specific university, stands out. Lucas-Bacia and Roa (2021) highlight that studies on the use of platforms in
Spanish universities are usually limited to a few institutions.

Studies on the use of digital platforms in higher education are also mostly quantitative, and data collection
is usually based on questionnaires (Lucas-Bacia & Roa, 2021), which may be aimed at teaching staff (Cabero-
Almenara et al., 2019; Esnaola-Arribillaga & Bezanilla, 2020; Fathema et al., 2015; Fearnley & Amora, 2020;
Garone et al., 2019; Lavidas et al., 2022; Thach & Lai, 2021) or students (Kozlova & Pikhart, 2021; Sayaf, 2023;
Thach et al., 2021). Other studies use data from platform usage logs (Machajewski et al., 2019; Rhode et
al., 2017; Sholeh & Andayati, 2023). Using a single source of information always constitutes a limitation.
Machajewski et al. (2019) describe the limitations of using platform usage logs as the sole data source, as it
is impossible to integrate platform usage information with variables associated with the teaching staff. Works
such as Galura et al. (2023) and Kaewsaiha and Chanchalor (2020) take information from various sources.
Qualitative studies have also been developed, such as Walker et al. (2016) and Washington (2019), based on
open-ended questionnaires to faculty members.

The present study collects, through a questionnaire, information from the teaching staff in 22 Spanish
universities on the use of educational platforms in higher education with in-person mode, with the following
objectives:

— ldentify patterns of use of teaching platforms among teaching staff in Spanish universities.
— ldentify variables that may relate to the different amount of use of teaching platforms.
— Inform the design of measures that could be adopted to promote the use of teaching platforms.

2. Method

The study is based on a non-experimental, descriptive, and ex-post-facto design, where participant selection
was by convenience and the purpose was exploratory, in line with the stated objectives.

2.1 Instrument

An ad hoc questionnaire was designed for university teaching staff, which measures: firstly, the use of a digital
platform for various processes associated with in-person teaching; secondly, variables that may be related
to the use of the platform; and finally, circumstances that could encourage the use of teaching platforms. An
initial version of the questionnaire, which included a final open-ended question for suggestions about the
instrument, was answered by a group of 11 lecturers from different areas (education, statistics, mathematics,
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business economics, law, languages), selected for their knowledge of the subject. Each member
contributed their own insights, from perspectives such as specialisation in the application of information
and communication technologies to higher education, expertise in questionnaire development, or extensive
experience in using platforms for their own teaching and team coordination. The final questionnaire, described
below, incorporates the suggestions received.

In formulating the questions about the use of each process, studies by Al-Hamed (2022), Esnaola-
Arribillaga and Bezanilla (2020), Garrote and Pettersson (2007), Rhode et al. (2017), as well as the teaching
experience of the authors and suggestions from the group commenting on the initial version, were considered.
The questionnaire included 17 questions (see Table 1), all evaluated on a Likert scale from 1 (“Never”) to 5
(“Usually”). The questions correspond to tasks carried out with the support of teaching platforms. The first
three questions (P1, P2, P3) relate to the distribution of materials. The next four pertain to personalised
assessment: (P4, P5, P6) asynchronous assessment, and (P7), synchronous assessment. The subsequent
questions deal with bidirectional communication: (P8 and P9), synchronous communication, (P10 and P11),
asynchronous communication. Then, two further questions refer to organisational tasks (P12 and P13); two to
monitoring tasks (P14, P15); and two questions to unidirectional communication (P16 and P17).

Table 1: Questionnaire Variables Related to the Use of Each Process (translated)

Do you use the platform to distribute written content (PowerPoint presentations, Word documents, articles,

Pl etc.) among students?

P2 Do you use the platform to distribute audiovisual content (videos, audio recordings, etc.) among students?
P3 Do you use the platform to share material with other lecturers?

P4 Do you use the platform to receive student submissions?

P5 Do you use the platform to evaluate or provide feedback on student submissions?
P6 Do you use the platform to check for plagiarism in submissions?

P7 Do you use the platform to do exams to your students?

P8 Do you use the platform to conduct workshops or group tutorials?

P9 Do you use the platform to resolve student queries via video calls?

P10 Do you use the platform to organise forums or chats?

P11 Do you use the platform to communicate with students through messages?

P12 Do you use the platform to schedule activities (planned exercises or assignments)?
P13 Do you use the platform to organise collaborative student work?

P14 Do you use the platform to review student activity reports?

P15 Do you use the platform to check attendance?

P16 Do you use the platform to publish grades?

P17 Do you use the platform to post announcements?

Regarding the variables that may be related to use of the platform, the literature shows multiple
classifications (Salgado-Chamorro et al., 2023; Ziraba et al., 2020). According to the literature review by Al-
Nuaimi and Al-Emran (2021), the most frequently considered variables are, in order, the TAM (Davis, 1989);
the contribution of DeLone and McLean (2003); and the UTAUT, developed by Venkatesh et al. (2003). It was
decided that it would be desirable not to discard any potentially relevant factors in the descriptive phase of
the cluster analysis. Therefore, the variables proposed in the extensions of these theories were included,
particularly for the use of teaching platforms in higher education, along with teaching vocation, suggested by
the authors to provide a more comprehensive view of the participants’ professional self-perception. All the
variables that can be directly influenced by external agents were grouped under factors that could promote
the use of teaching platforms, to focus the data on the third objective of the work. As usual, demographic
variables were collected and, less commonly (Al-Nuaimi & Al-Emran, 2021), so were contextual variables. The
selected variables are shown in Table 2, along with the questions on the questionnaire and the most relevant
references.
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Table 2: Questionnaire Variables for Cluster Characterisation (translated)

Demographic

Al-Nuaimi and Al-Emran

Variables Chzser (2021)

Age What is your age? Please write the answer as a number (e.g., 56)

Gender What is your gender?

Platforn? Question

Perception

Platform What is your overall level of satisfaction with the platform you DelLone and McLean

Satisfaction

use? Please use a scale from O (completely dissatisfied) to 10
(completely satisfied)

(2003); Garcia Murillo et
al. (2020)

Platform Usefulness

On a scale from O to 10, where O means “no use” and 10 means
“absolutely essential,” what level of usefulness do you think
digital platforms have in the teaching process?

Davis (1989); Fathema et
al. (2015)

Workload

How does the use of the platform affect your workload?

Venkatesh et al. (2003)

Self-Perception

Question

Teaching Vocation

On a scale from O to 10, where O means “none” and 10 means
“total,” how would you rate your teaching vocation?

Technological
Competence

On a scale from O to 10, where O means “none” and 10
means “total,” how would you rate your competence in using
technology?

Fathema et al. (2015);
Fearnley and Amora
(2020); Lavidas et al.
(2022)

Teaching Context

Question

Al-Nuaimi and Al-Emran
(2021)

Dedication

How do you perform your work at the university? (full-time/part-
time)

Field of Knowledge

In which areas do you usually teach (subjects you teach)?

Type of Contract

Is your job at the university permanent (tenured or indefinite
contract) or temporary?

Type of University

Is the university where you mainly teach private or public?

Years of Experience

How many years of experience do you have in university
teaching (considering all universities where you have taught)?
Please write the answer as a number (e.g., 15)

Circumstances That Could Promote the Use of Teaching Platforms

Please indicate which of the following circumstances could improve your level of
satisfaction with the teaching platform you use (more time for teaching tasks, easier
platform usability, more functionalities on the platform, more training sessions, more
practical training, technical support for queries, greater recognition by the university)

If there are other circumstances that could improve your satisfaction with the platform,
please indicate them below.

Davis (1989); Fathema et
al. (2015); Fearnley and
Amora (2020); Venkatesh
etal. (2003)
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2.2 Application of the Instrument. Participants

Non-probabilistic convenience sampling was used. After verifying the identity of the recipients, emails were
sent with a link to the survey in Microsoft Forms. A total of 303 responses were obtained. After the data
cleansing process, in which incomplete or invalid observations were eliminated, the final sample consisted
of a total of 288 complete, valid, anonymised records corresponding to 288 lecturers who had accepted the
corresponding informed consent.

Twenty-two Spanish universities are represented in the sample, with a high percentage of responses
corresponding to teaching staff at the Complutense University of Madrid (37.8%) and the Pontifical Comillas
University (37.5%). 18.1% correspond to other public universities, and 6.6% to other private universities.

Those responding have an average age of 50.7 years, with a standard deviation of 8.7 years. 54% identify
as female and 46% as male. Their average experience is 19.8 years, with a standard deviation of 10.6 years.
25% have a part-time contract at the university.

2.3 Data Analysis

The data analysis was performed in two different stages. In the first, the aim was to identify patterns based on
the platform use dimensions indicated in Table 1. The methodology applied for this objective is hierarchical
agglomerative clustering, an option chosen since it offers greater interpretability than non-hierarchical
clustering algorithms. We used Euclidean distance and opted for Ward’s linkage method, one of the most
commonly used in practice, since besides being robust to outliers, it tends to generate compact clusters.
The presence of significant differences was confirmed with a Kruskal-Wallis test for differences between
clusters, with post-hoc analysis for those variables where differences were detected. A non-parametric test
was chosen, given that the conditions to assume a normal distribution are not met.

In the second stage, a descriptive analysis of each cluster was carried out. This included, firstly, the
demographic, contextual, self-perception, and platform perception variables, with the aim of offering insights
into their relationship with the use of teaching platforms. We identified which of these variables showed
significant differences between clusters using a Kruskal-Wallis test, with post-hoc analysis in those variables
where differences were detected. Finally, we described the circumstances mentioned by the teaching staff
as possible drivers for promoting the use of teaching platforms within each cluster and tested the equal
distribution among clusters of the selected circumstances using chi-square tests and likelihood ratios.

The analysis was performed using IBM SPSS and the R programming environment, employing various
libraries: “dplyr” (Wickham et al., 2021), “dunn.test” (Dinno, 2024), “fmsb” (Nakazawa, 2019), “gplots” (Warnes et
al., 2019), and “NbClust” (Charrad et al., 2014). The selection of these two tools is due to specific reasons. SPSS
was used for the more basic analyses since it is an accessible and reliable tool that allows for quick and efficient
statistical analyses. In contrast, for more advanced analyses, such as cluster analysis, R was chosen because it
offers greater flexibility in parameterisation and allows for the generation of highly customised graphics.

3. Results

3.1 Stage 1: Identification of Clusters and Classification of Platform Use Variables

The results of the cluster analysis are shown in Figure 1, based on the 17 previously standardised questions
from Table 1. The presence of four different groups of lecturers is observed (horizontal interpretation of Figure
1). To facilitate the interpretation of the results, Figure 2 shows the radar chart of the four identified clusters.

Figure 1: Heatmap Obtained in the Cluster Analysis
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Figure 2: Radar Chart for the Four Clusters
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® Cluster 3
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Cluster 1 can be characterised as the group that tends to make the least use of the platforms. It includes
only 8.7% of the teaching staff who responded. They regularly use the platform for tasks such as distributing
materials (P1) or checking for plagiarism in submissions (P6). In contrast, Cluster 4, which comprises 31.9% of
the teaching staff, is the group that tends to use all the features of the platforms more than the others.

Clusters 2 and 3, with 32.3% and 27.1% of the responses respectively, make intermediate use of the
platforms. Differences between them emerge depending on the type of task and tool. The noticeable
difference between the two clusters is in the habit of sharing material with other teachers through the platform
(P3), which is more frequent in Cluster 2 than in Cluster 3. An interpretation for these results will be proposed
in the discussion section of the article.

As expected, the Kruskal-Wallis test shows significant differences for all the questionnaire’s variables.
The post-hoc analyses allow comparisons between specific processes (see Table 3, which includes the
difference and the p-value with Bonferroni adjustment):

— There are significant differences between clusters C1 and C4 for all the tasks that appear in the
questionnaire, although for P6 (plagiarism control), these differences are only significant at the 10% level.

— Regarding synchronous tools (questions P7, P8, and P9), no significant differences are observed between
clusters C3 and C1, nor between clusters C2 and C4.

— In contrast, for asynchronous assessment and communication tasks (questions P5, P6, and P11), it is

Cluster C2 that does not present significant differences with Cluster C1, and Cluster C3 behaves like

Cluster C4.
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3.2 Stage 2: Description of the Clusters
The description of the clusters concerning demographic variables is summarised in Tables 4 and 5.

Table 4: Measurement of Demographic Variables in Each Cluster

Cluster1 Cluster2 Cluster3 Cluster4 Average
Age 525 52.3 476 51.3 50.7
Years of Experience 191 211 178 204 19.8
Gender
Female 32% 42% 56% 70% 54%
Male 68% 58% 44% 30% 46%

Table 5: Kruskal-Wallis Tests of Differences Between Clusters, with Post-hoc Analysis for Demographic Variables

Age Gender
Female Male
KW 0.003 <0.001

Diff 0.2 -10% 10%
C1-C2 P-value 1.000 1.000

Sig.

Diff 4.9 -24% 24%
C1-C3 P-value 0.048 0.349

Sig. *

Diff 1.2 -38% 38%
Ci1-C4 P-value 1.000 0.009

sig. Kkk

Diff 4.7 -14% 14%
C2-C3 P-value 0.002 0.499

sig. *kk

Diff 1.0 -28% 28%
C2-C4 P-value 1.000 0.002

Sig_ Fkk

Diff -3.7 -13% 13%
C3-C4 P-value 0.015 0.637

Sig. *

p-value: ** 0.01, ** 0.05, * 0.1

The Kruskal-Wallis tests indicate that there are significant differences for both demographic variables
(see Table 5). The post-hoc tests show that, in the case of age, Cluster C3 consists of younger teaching staff
than the rest of the groups. Regarding gender, in the cluster that makes greatest use of the technologies (C4),
there is a significantly higher percentage of women than in clusters C1 and C2. In both variables, we observe
evidence contrary to some social stereotypes.

Table 6 summarises the description of the clusters based on the variables for the perception of the
teaching platforms. Note that more than half of the teaching staff in Cluster C4 consider that the platforms
decrease their workload, while only 20% of Cluster C1 share this opinion, which is consistent with the fact that
these groups use them to a greater or lesser extent.
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Table 6: Measurement of Platform Perception Variables in Each Cluster

Cluster1 Cluster2 Cluster3 Cluster4 Average
Platform Satisfaction 6.4 78 78 82 7.8
Platform Usefulness 6.3 85 86 9.2 8.6
Workload
Decreases 20% 37% 38% 53% 41%
No effect 40% 22% 19% 15% 20%
Increases 40% 42% 42% 32% 39%

557

The Kruskal-Wallis test shows significant differences regarding the three platform perception variables
(see Table 7). The post-hoc tests reveal that such differences are always related to clusters C1 and C4, which
have the least and greatest use of the platforms. However, there is no significantly different perception
between clusters C2 and C3, consisting of teaching staff who make intermediate use of the platforms, with
different way they are use. These results seem to suggest that perceptions of the platforms among teaching

staff are associated with their level of utilisation.

Table 7: Kruskal-Wallis Tests of Differences Between Clusters, with Post-hoc Analysis for Variables Associated

with the Perception of Teaching Platforms

Platform Platform Workload
Satisfaction Usefulness Decreases No effect Increases
KW 0.001 <0.001 0.026

Diff -14 -2.2 -17% 18% -2%
C1-C2 P-value 0.091 <0.001 0.698

sig. * *kk

Diff -1.3 -2.3 -18% 21% -2%
C1-C3 P-value 0.078 <0.001 0427

sig- * *kk

Diff -1.8 -2.9 -33% 25% 8%
C1-C4 P-value 0.001 <0.001 0.024

sig. Kk dkk *k

Diff 01 -0.1 -2% 2% 0%
C2-C3 P-value 1.000 o.71 1.000

Sig.

Diff -04 -0.7 -17% 6% 10%
C2-C4 P-value 0.048 <0.001 0.438

sig. *k dkk

Diff -04 -0.6 -15% 4% 1%
C3-C4 P-value 0.096 0.019 0.927

sig. * *%

p-value: ** 0.01, ** 0.05, * 0.1
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The scores for the self-perception variables for each cluster are presented in Table 8.

Table 8: Measurement of Self-Perception Variables in Each Cluster.

Cluster1 Cluster2 Cluster3 Cluster4 Average
Teaching Vocation 89 9.3 89 9.2 9.1
Technological Competence 72 76 76 81 7.8

According to the Kruskal-Wallis test, no significant differences are observed for the teaching vocation
variable, which has a very high score in all groups.

There are significant differences in the self-perception of technological competence. The post-hoc tests
show that the score is significantly higher for Cluster C4 than for the rest of the clusters (see Table 9), which
is consistent with it being the group that makes the greatest use of the platforms.

Table 9: Kruskal-Wallis Tests of Differences Between Clusters, with Post-hoc Analysis
for Self-Perception of Technological Competence.

Technological Competence

KW 0.008
Diff -0.5
C1-C2 P-value 1.000
Sig.
Diff -0.5
C1-C3 P-value 1.000
Sig.
Diff -1.0
C1-C4 P-value 0.025
Sig. *
Diff 0.0
Cc2-C3 P-value 1.000
Sig.
Diff -0.5
C2-C4 P-value 0.021
Sig. >
Diff -0.5
C3-C4 P-value 0.032
Sig. *

p-value: = 0.01, ** 0.05, * 01

Table 10 summarises the measurements of the contextual variables from the questionnaire for each
cluster. According to the Kruskal-Wallis test, significant differences appear only based on whether the
university is public or private. Table 11 shows the results of the post-hoc analyses for this variable.
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Table 10: Measurement of Contextual Variables in Each Cluster.

Cluster1 Cluster2 Cluster3 Cluster4 Average

Working hours

Part-time 28% 23% 18% 25% 23%

Full-time 2% 7% 82% 75% 7%

Academic field

Sciences 16% 22% 12% 12% 15%

Social Sciences 48% 56% 54% 55% 55%

Humanities 20% 15% 14% 20% 17%

Others 16% 8% 21% 13% 14%

Type of Contract

Temporary 20% 24% 21% 32% 25%
Tenured/Indefinite Contract 80% 76% 79% 68% 75%

Type of University

Public 40% 43% 71% 62% 56%

Private 60% 57% 29% 38% 44%

Years of Experience 191 211 17.8 204 19.8

Table 11: Kruskal-Wallis Tests of Differences Between Clusters, with Post-hoc Analysis by Type of University.

Type of University

Public

Private

0.001

C1-C2

Diff

-3%

3%

P-value

1.000

Sig.

C1-C3

Diff

-31%

31%

P-value

0.072

Sig.

C1-C4

Diff

-22%

22%

P-value

0.491

Sig.

C2-C3

Diff

-28%

28%

P-value

0.003

Sig.

C2-C4

Diff

-19%

19%

P-value

Sig.

C3-C4

Diff

9%

-9%

P-value

1.000

Sig.

p-value: ** 0.01, ** 0.05, * 0.1
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The clearest differences by type of university are observed between clusters C2 and C3, which do not
differ very much in intensity of platform use but do differ in the way they use platforms.

Finally, the questionnaire asked the teaching staff to identify the circumstances that could promote the
use of teaching platforms. Table 12 indicates the percentage of teaching staff in each cluster who selected
each factor (the majority response in each cluster, which in all cases exceeds 40%, is highlighted in bold). The
responses given to the open-ended question did not provide new avenues but tended to make their answers
more specific, indicating, for example, the type of features they wanted from the platform.

Table 12: Circumstances That Could Promote the Use of Teaching Platforms.

Cluster1 Cluster2 Cluster3 Cluster4 Overall

Having more time for your

: 24.00% 40.90% 56.40% 3700% 42.40%
teaching work

Greater ease of use of the

platform 44.00%  36.60% 41.00% 3040%  36.50%

;'S;:?fs technical support for .., 31500,  3460%  3590%  32.60%

Greater recognition by the .5, 5500, 1670% 4780% 2810%
university

Having more practical training 24.00% 28.00% 29.50% 27.20% 27.80%

Having more features on the ,,,,0, 19400, 3080% 3590%  27.80%
platform

Having more training sessions 1.00% 11.80% 20.50% 14.10% 14.90%

One can observe the low rating that increased training receives across all the groups. When the proposal
is for such training be more practical, the score increases considerably, and having technical support to
respond to queries is valued even higher. No significant differences are observed between clusters in any of
these three demands (see Table 13).

Table 13: Chi-Square and Likelihood Ratio Tests of Differences Between Clusters.

Chi-Square Likelihood Ratios
P-value Sig. P-value Sig.

Having more time for your teaching work 0.012 * 0.011 *
Greater ease of use of the platform 0.298 0.297

Having technical support for queries 0,499 0.468

Greater recognition by the University < 0.001 ox < 0.001 ek
Having more practical training 0.958 0.957

Having more features on the platform 0.074 * 0.070 *
Having more training sessions 0418 0.436

p-value: ** 0.01, ** 0.05, * 0.1

Overall, the most common demand among faculty members is having more time for teaching work. This
is also the most frequent response in clusters C2 and C3.

In Cluster C1, however, the most limiting circumstance for the use of platforms is the difficulty of use
(selected by 44% of the faculty members), which is consistent with the low perceived technological
competence score of this group.

In Cluster C4, the most common response is greater recognition by the University (selected by 47.8% of
the teaching staff). It is striking that, in the rest of the groups, this circumstance scores between 16% and
21.5%. In fact, the chi-square and likelihood ratio tests of equiprobability that have been conducted show
significant differences at a 1% significance level, as can be seen in Table 13.
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4. Discussion

The results obtained suggest interesting interpretations for the objectives of the study. A first relevant finding
is that greater use of the platforms is related to the perception variables for these platforms, in terms of
higher perceived usefulness and satisfaction. Their minimum and maximum values correspond to the lowest
and highest use of the platforms, and there are no differences between clusters which differ due to the way
they use them but not level of use.

Furthermore, the level of use is related to the self-perception of higher technological competence,
as pointed out by the study of Thach and Lai (2021) for remote teaching, and Fearnley and Amora (2020)
concerning faculty members’ acceptance of platforms in higher education.

Information from the demographic variables does not support stereotypes of greater technology use by
males or younger individuals. In the case of gender, Del-Prete and Cabero-Almenara (2020) also provide
evidence.

Effective measures to promote the use of platforms do not seem to be the same for different groups.
In general, the most important factor affecting the use of platforms appears to be time constraints, whose
importance was highlighted in Walker et al. (2016). However, for the group that makes the greatest use of
platforms, recognition by the university is even more relevant, while the group that makes the least use feels
hindered by the difficulty involved. It is worth noting the low rating given to increased training, whose limited
impact has been highlighted in previous studies such as Thach and Lai (2021) for remote teaching, and
Fearnley and Amora (2020). It is common in the literature to recommend increased training as a measure to
promote platforms (Ziraba et al., 2020), and although it would be interesting to study whether its effect might
change in another context, in this study it does not seem to be something demanded by teachers. Our results
suggest that increasing training would not raise the level of platform use. It is true that the rating rises when
the training is specified as practical, which may align with the need for training in didactic uses rather than
purely technical ones (Del-Prete & Cabero-Almenara, 2019). This corroborates that working with a combined
construct of facilities provided to teachers would lead to a loss of nuances.

The patterns identified in this work do not correspond solely to greater or lesser use of the platforms. This
is important since the literature highlights that it is the type of use that determines the impact on teaching
quality. Indeed, two groups are identified whose use of the platforms depends on their features. Their
responses on using the platforms to share materials with the teaching team suggest that the difference in the
way they use platforms may stem from different ways of organising those platforms: by subject or by group.
If this explanation is accepted, organising the platform by group would promote greater use of the platform
for assessment—a feature that has a positive impact on teaching (Cabero-Almenara et al., 2019)—as well as
for asynchronous communication tools, organising forums or chats, and scheduling subjects. Organising
the platform by subject would lead to greater use, comparatively, of synchronous communication tools and
automated monitoring.

The percentage of public and private universities differs between these two groups, which is the only
significant contextual factor. Indeed, in public universities, the percentage of teaching staff who state that they
often or usually share material with other teachers is 15%, while in private universities it is 31%. Eliminating
the two major universities from the sample to avoid any possible bias they might cause, the percentages
become 18.9% in public universities and 31.6% in private ones. Nothing indicates that the public or private
nature of a university determines the way platforms are organised, but there does seem to be a relationship,
perhaps caused by another factor that it would be interesting to identify, such as the size of the university.

5. Conclusions

In relation to the first objective of the study, it can be concluded that among teaching staff in Spanish
universities, teaching platform use patterns can be identified both for the level of use and for the way they are
used, which can impact the learning quality.

Regarding the second objective, it can be concluded that perception of technological competence,
usefulness, and satisfaction with the platforms seem to be related to the level of use. For the demographic
variables, there is no evidence supporting stereotypes related to gender and age. As for contextual variables,
the results suggest different working styles between public and private universities.

The effective measures sought to promote the use of platforms, as the third objective, do not appear to be
common across all teaching staff. Different groups have different demands, but none of them seem to place
much value on increased training. To encourage teaching staff who make less use of the platforms, it seems
advisable to try to simplify them, while to empower the more advanced users, making them feel that their
work is recognised is most effective. A consultation should be held before implementing concrete measures.

The use of a single source of information constitutes a limitation of the study, as does its local nature.
Therefore, the results should be interpreted in terms of the perception of faculty members from Spanish
universities. The most evident future line of research is the incorporation of other sources. For instance,
understanding students’ perceptions of the impact of different uses of the platforms on learning would lead to
more practical recommendations. Collecting information from teaching staff through open-ended questions
or in-depth interviews could suggest new relevant variables.

A second limitation arises from variables not considered to date, such as teaching load and involvement in
other activities, availability of support resources at the university, or the level of student interaction. Including
more variables could answer open questions, such as what causes the differences in style observed between
public and private universities.
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